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Ob YYEBHOM KOMIIJVIEKTE

Y4eOnbiii koMIuIekT “buosnorus”™ ms X kinacca pazpaboran Ha ocHOBe “OO0pa-
30BaTeILHON IPOrpaMMbl (KyppUKYIIyMa) 1Mo OHoJIoTHH 11 001e00pa3oBaTeIbHBIX
mkon  AsepOaiimkanckoit  PecryOnmku”,  yTBep)KAeHHOr0o  MUWHHCTEPCTBOM
obOpazoBanms AzepOalimxaHckoit PecyOmmkn.

[Ipu moaroToBke yueOHHWKA OBUIH YUTEHBI €ro (pyHKIWU W TMPUHIHIGI MTOIAYH
y4eOHOT0 MaTepualia, IIepeInCICHHbIC HUKE:

Obyuarowas/passusaiowjas @QyHkyusi TPEANONaraeT pa3BUTHE JIOTHYECKOTO,
KPUTHYECKOTO W TBOPYECKOTO MEBIIIICHUS YYalluxcs, (OPMHpPOBAaHHE HABBIKOB
paboThl ¢ HHPOPMAIMOHHBIMU U KOMMYHHUKAIIMOHHBIMY TEXHOJIOTUSIMHU.

Hapsiny ¢ oObsicHCHHEM OCHOBHBIX 3aKOHOB OHMOJIOTHHU, YYCOHHUK C IICIBIO JTy4-
IIEr0 yCBOEHUSI Y4eOHOTO MaTepualia OpraHU3yeT CaMOCTOSTEIBHYIO NEATEIBHOCTh
ydanuxcsi. PaboTa ¢ y4eOHUKOM pa3BHBACT y Y4alllUXCsl YMEHUS U HABBIKH CaMO-
00y4YeHus, CAMOKOHTPOJIS, MTOMCKa WH(pOPMAINH, €€ CUCTEMaTH3alMKi, KOHCIICKTH-
poBaHusl, 0000IIEHNS U BHIBO/Ia OCHOBHBIX TMOHITHH. Y4eOHHK MpeCcTaBisieT yda-
HIMMCS] BO3MOKHOCTH CAaMOCTOSITETILHO TMPOBEPUTH MPABHIBLHOCTD CHOPMUPOBAHHBIX
MOHATUH, 00pa30B, U3yUCHHBIX MPaBUJ, 3aKOHOB U BBIBOJIOB. Pabora ¢ yueOHBIM
MaTepuaioM CTHUMYJIHPYET YYaluXCsi K TOJYHYSHHWIO 3HAHHWH, K WX TBOPUYECKOM
NEeATCTLHOCTH, (OPMHUPOBAHHIO HABBIKOB IMPOTHO3UPOBAHUS, 000OIICHHS UACH U UX
Mpe3eHTallNH, aHAIN3y COOBITHI M SIBIIEHUH B MIPUPOJIE M OOIIECTBE U UX OICHKE.

Bocnumamenvnas ¢pynkyua 3akinoyaercs BO BIMSIHAM y4eOHOTO MaTephaia Ha
(hopMupOBaHUE y ydaluxcs MOPANBHBIX IIeHHOCTeH. PaboTa ¢ yueOHHKOM B COOT-
BETCTBUH C MPUHIUIIOM KOHIENIMHA CTPEMIICHHS K IMOCTOSHHOMY CaMOCOBEpIICH-
CTBOBAHHIO Pa3BHBACT TAKKE JIMYHBIC KAYeCTBa, KaK TPYIOIOOUE, TOJIEPAHTHOCTD H
naTpuoTu3M. Bcero 3Toro MOKHO JOOWMTHCS MyTEM T'yMaHHU3aI[UH, COIMATH3aIHH
(oOparast BHEMaHUE Ha OOIEUETIOBEUECKUE IICHHOCTH, HA COIUAIIbHYIO HAIPaBJICH-
HOCTB OOIIETr0 Pa3BUTHS) U SKOJIOTH3AINY (paccMaTpuBas ACITCIbHOCTh YEIOBEKA B
TECHOM CBSI3U CO Cpeioli 0OMTaHMsI, C YCIOBUSIMHU BOCCTAHOBJICHUS MPUPOJIBI) y4ueO-
HOT'O MaTepuaya. BeINOIHEHNE MHOTUX NPEAJIOKEHHBIX 33JJaHUN IIPOBOIUTCS IPYII-
IaMu WK nmapamMu 1J1sd CO3JaHus YCJIOBPIP'I Ppa3BUTHUA HABLIKOB O6H_ICHI/I$I " IPpUHATHUA
0OIIMX PELICHUH.

Tpunyun ungpopmayuu — yaeOHUK oOecrieunBaeT yJamunxcsi HeoOX0IuMo, COBpe-
MEHHOMW, TOYHOH HHpOpManuell B Hy)KHOM 00BhEMe, (OpMUPYET HX MHPOBO33PEHIE.

Tpunyun nepempancgopmayuu (uzmenuusocmu) — yaeOHBIH MaTepHal Mmpopa-
00TaH B COOTBETCTBHHU C TUAAKTHYECKUMH TPEOOBAHUSAMH M BO3PACTHBIMH OCOOCH-
HOCTSIMHU YYaIlTUXCSI U TIPOCT C TMO3UIUHU MTPOOIEMHOCTH U TBOPUYECKOTO BOCIIPHSITHS
(mpoct ans ycBoeHus). OCHOBHBIE MOHITHA W OOBSICHEHHWE BBIBOJOB OTIHYAIOTCS
MIPOCTOTOH U TOYHOCTBIO.

Hpunyun cucmemamuszayuy — y4eOHBI MaTepUal CUCTEMATU3UPOBAH C YYETOM
JIOTUYECKOM M XPOHOJIOTHYECKOM MOCIEI0BATENbHOCTH.

Hpunyun unmeepayuu — HaMMYUE UHTETPALMS OMOJIOTHU C JPYTUMHU OOJIACT
HayKHU JIAET BO3MOXKHOCTh YYaIMMCS [Ty0Ke 0CO3HATh 0COOCHHOQMM KK

HU3MOB, OIEHUThH 3HAYCHHUE OMOJIOTMUECKUX 3aKOHOMEPHOCTEH (3a B)
B

CTOPOHHEH EATENBHOCTH YEIIOBEKA.
OpHMM U3 OCHOBHBIX MPUHIUIIOB CTPYKTYPHI Kypca QEOIOTHH 5

THE BO BHUMAHUE BHYTPUIIPEIMETHBIX U MemnpeuVTHH eit. OT



OITUPATHCS HAa HEKOTOPBIE TOHATHSA, OTHOCAIINECS K JPYTHM IIpeMeTaM, He BKIIO-
qas B TeKCT UX ONpeeeHus. B yueOHuKe TakKe yITEH MPUHIUI CTPAHOBEACHHS.

Ilpunyun nacnsiOHocmu — ONUCAaHHE W W300paKEHHE TPYTHOMOCTYIHBIX MpO-
[IECCOB JJAOT BO3MOXKHOCTB JIETKOTO YCBOCHUS TIPH paboTe C TEOPETUIECKHM MaTe-
puanoM. B yueOHHMKe mpeacTaBiIeHBl pa3IH4YHbIe WIIIOCTPAIMU B BUJE PHCYHKOB,
cxeM, AuarpaMM u goTorpaduil.

T'PYIIIIMPOBKA YUEBHOT'O MATEPHUAJIA
MO XAPAKTEPY JJUISI KAYKIOW TEMBI
y‘le6HLIC MaTcpualbl 11O Ka)KI[Oﬁ TEME CIPYHIIUPOBAHBI B COOTBETCTBUU C XapaK-
TEPOM ACATCIIBHOCTU:

XHMAYECKHA o

COCTAB XMBbIX

OPTFAHW3MOB

o — MotuBamus. Co3naérest 1uist mpoOy KACHU UHTEpeca K TeMe IIOCTaHOBKOH pas-
JMYHBIX BOMpocoB. [locTaBieHHbIE BOMPOCH OCHOBBIBAIOTCS Ha paHee MpHOOpeTeH-
HBIX 3HAHUSAX W HAIPaBJICHBI HA TIPUBJICYCHUE YIAIIUXCS K aKTHBHOM JeITENbHOCTH.
0 — Hccnenoanmne. [Ipeanaraercs npoBeleHUE OIMBITOB, Ta0OPAaTOPHBIX paboT U
Pa3MYHBIX TMPAKTHYECKUX 3aJaHUi, HANpaBICHHBIX Ha WCCIEIOBaHHE 3anHTepe-
COBABIIMX SIBJICHWU, BBIICHEHWE MPUYUHHO-CIECACTBEHHBIX CBA3EH HCCIEIyeMbIX
SBIICHUH. DTH 3aJaHusi MOTYT OBITh BBINIOJHEHbI IPYyNIIaMUd ¥ HHAWBUIYAIBHO U
CITy>KaT ISl CO3AaHUS CBSI3M MEXIy HOBBIM y4eOHBIM MaTEpUaIOM H YK€ UMEIOLIH-
MUCS 3HAHWSMHA. J{J151 00CYX IeHNST pe3yIbTaTOB BBHITIOJTHEHHON paOOTHl ¥ HCCIENO-
BaHUsI BO3MOXHBIX OIMIMOOK 337al0TCSI BOIPOCHI.

(® - Moscnenus. JlaroTcs PasbIACHEHHUs, CBA3aHHBIE C (DAKTAMH, BBIABICHHBIMH BO
BpeMs AEATENHOCTH. 37eCh NAlOTCSI OCHOBHBIE TOHATHA, ONpEAETICHUs, MpaBuiIa U
MOSICHEHHUS, CBA3aHHBIE C TEMOI1, OJTHUM CIIOBOM, OCHOBHOE COJIEpKAHNE TEMBI YPOKa.
0 — Jto0 unTepecHo! [IpencraBneHsl GakThl U HHTEpecHas HH(MOPMALHUS, IPEeIHA3-
Ha4eHHBIE /I PACLUIMPEHUs 3HAaHUH 1O TeMe.

G- Ilpumenenne W mpoBepka MOJy4YeHHbIX 3HaHuu. [IpegHazHavaeTcs a4
OIICHKH 3HAHUH, IMONYYESHHBIX YYaIlUMUCS HAa YPOKE M BBISBICHUS MX CIAa0BIX
POH. 3agaHHBIE BOIIPOCH! M 331aHUsI CIyXKat Ui 0000IIeH!s U3y ro,
HUS MCCIIEIOBAaHUH, BEIPAXSHHS OTHOIICHUS K ITHM 3HAHUSM.

IIpoexr. Ilpennmaraercs nis BBEIIOJHEHHUS JO0Ma. OTH IPOCKIHI
MEHTAJbHBIN XapakTep, MpU KX BBIIOJTHEHUU MOTYT BaThHC.
WCTOYHHUKH HH(OPMAIIHH.




Oo6o0maromue 3axanus. B KoHIE KaXIOoro y4eOHOTO OJIOKAa JAfOTCS BOIPOCHI U
3aJaHusl 10 MPHMEHEHWIO WM3Y4YeHHOro B Oyioke Mmarepuana. OHH MOTYT OBITh
KCIIOJIB30BAHBI JIsI MOJATOTOBKU K CYMMAaTHBHOMY OLICHUBAHMIO.

CTPYKTYPA YYEBHOI'O KOMIIJVIEKTA
Y4eOHHUK COCTOUT U3 3 pa3eNoB U 7 TiaB:

I. KIETKA 1 OPIT'AHU3M KAK OCHOBA KUBbIX CUCTEM

1. XuMHUecKuil COCTaB KUBBIX OPraHU3MOB

2. Kietka — saneMeHTapHast SAMHUIA CTPOCHUS U Pa3BUTHSI dKUBOT'O OpraHn3Ma
3. Opranusm — euHasi CUCTEMA

IL. 9BOJIIOIIUA OPTAHUYECKOI'O MUPA
4. Tlonynsiiust. Bug
5. Beicmiast HepBHasl 1€SITEIBHOCTh

L 9KOJIOTHYECKUE CUCTEMBbI. YEJIOBEK 1 OKPYKAIOLIAS CPEJIA
6. )KuBbIe OpraHU3MEBI U OKPYKAOIIas cpea
7. BausiHue OKpy»Karolleil cpelbl Ha 310POBbE YEIOBEKA

I'/TABBI TEMbI

1. OcHOBHBIE CBOMCTBA KUBBIX OPraHU3MOB
2. YpOBHU OpraHu3aiiu )XUBbIX OPraHU3MOB

3. X¥MHYECKHUIl COCTAB KJIETKH
4. Heopranuueckue BeleCTBa KJIETKU

I XIMITUECKIT 5. HC:II;[I:;;I‘{GCKI/IG BEILECTBA KIETKH. YTIEBOMIEBI,
COCTAB )KUBbIX 6. Oprannueckue BelecTBa KIETKH. benku u ux
OPT'AHU3MOB cTpoeHue

7. CoiictBa 1 6uosnornyeckue GyHKIUN OEIKOB
8. HyKk/ienHOBBIE KHUCITIOTBI

9. U3yuenue kuerku. Kietounas teopus

10. Heknerounsle opranu3Mel. Bupycel

11. KitetouHble CTPYKTypBI M UX QYHKIIMU

12. O6MeH BellecTB U NpeBpallieHIe YHEPTHU B

2. KJIETKA — JKMBBIX OpraHH3Max
SJIEMEHTAPHAS }i I];Iacneacme}g{aa nuH(OPMALHS U TEHETUIECKUH KOJT
EJIMHULIA CTPOEHHS 15 O o o
. OGMeH BEIIECTB M SHEPIUH Y aBTOTPO(DHBIX
N PA3BBUTUA OPTaHH3MOB
KUBOI'O OPTAHU3MA 16. OGMeH BelecTB U SHEPTHH Y @HI/BM

reTepoTpOGHBIM TUIIOM ITUTaH

17. Y)KuzneHHs1it nukia KIeTKugXpo bl
18. lenenue xnetku. Muto3
19. Jlenenue KICTKH.




I'J/TABBI

TEMbI

3. OPTAHU3M KAK
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20.
21.
22.

23

Msuoroo6pa3ue GpopM KHBBIX OPraHN3MOB
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O06pa3oBaHMeE MOJIOBBIX KIETOK U
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24.

WunuBnayansHOE pa3BUTHE OPTaHU3MOB

4. IOTTYJISILIVISL. BUJT

25.

26

28.
29.
30.

31.

32

Bun u ero xpurepun

. CTpyKTypa 1 pazHOOOpa3ue NOIyJIAHuI
27.

Knaccuduxarus 1 5BoIIONNS OpraHHIeCKOTo
MHpa. BO3HIKHOBEHNE YBOIOIMOHHOTO YUCHHS
OpomononHoe yuenue Y. Jlapsuna
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MuxkposBomtonusa. O6pa3oBaHue HOBBIX BHIOB

. BnusHue conpaneHbIxX GakTopoB Ha

(hopMHpOBaHHE YEIOBEKA

5. BBICIIASI HEPBHASL
JAEATEJIBHOCTD

33.

34.
. Paccynounas nesrenbHocTh. Peub. MbluuieHue
36.
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35

38
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pediiexcs
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Con

XapaxTep 1 CIIoCOOHOCTH

6. JKUBBIE
OPTAHM3MEBI 1
OKPYKAIOILAST
CPEJIA

40.

41.
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43
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(axTopbl
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COAEPXAHMUE I'VIAB YYEBHUKA

B rnaBe “Xumuueckuii cocmag sicusvix opeanuzmos” naercs nHGOPMaIUs O Xu-
MHYECKOM COCTaBe KIIETKH, POJNM XUMHUYECKUX 3JIEMEHTOB B KH3HEACATEIHHOCTH
KJIETKH, OPTaHMYECKNX U HEOPTaHMYECKUX BEIIECTBaX. Y yHaIIHXCs (POPMHUPYIOTCS
MpEACTaBICHUS O POJNM MUHEPaJbHBIX BEIICCTB M BOABI B KJeTKe. B rmaBe maercs
nH(pOpPMAIUI O MaKpOMOJEKYJaxX, HX CTPYKType, COCTaBe 1 3HAUYCHHH.

I'maBa “Knemxa — snemenmaphas eOuHuya cmpoeHusi U pa3eumust dHCUB020
opeanuzma” CONEPKUT WHPOPMAIUIO O CTPOCHUU OPTaHOMJIOB KIETKH U UX (DyHK-
LUSX, O TIPOLIeccax, MPOUCXOIIINX Ha KIETOYHOM YpPOBHE. B riiaBe mpeacTaBieHbl
MaTtepuanbl 00 0COOEHHOCTSX OOMEHa BEIIeCTB aBTO- M TeTePOTPOQHBIX OpraHH3-
MOB — OMocHHTe3¢e Oelka, horocunrese, cuarese AT,

B a10i1 xe rnaBe comepkuTcs WHGOPMALUSA O IMpoleccax, MPOUCXOIIIINX Ha
YpOBHE KJIETKH, — MUTO3€ M Melo3e. B rmaBy BKItoueHa mH(pOpMaIus O HeKIe-
TOYHOU (hOopMe JKM3HH — BHPYyCaX, MX CTPOCHHUH, OCOOCHHOCTSX, MPOQUIAKTHKE
BHUPYCHBIX 3a00JI€BaHUH.

B rnaBe “Opeanusm — edunas cucmema” nipencTaBieHa nHGoOpMaIus 0 MHOTO-
oOpasum (GopM JKHBBIX OPTaHU3MOB, MX KJIAaCCH(MUKANMH W OCOOCHHOCTAX. YdUa-
pecs 3HaKOMSITCA ¢ MaTeprajiaMu o popMax pa3sMHOXKEHHSI OPTaHU3MOB, JBOHHOM
OIJIOAOTBOPEHUH BBICHIMX pacTeHHid. Takxke riaBa 3HAKOMHUT YYalIUXCS C MPOLec-
CaM¥ raMeTOTeHe3a M er0 ATaroB, OCOOCHHOCTSIMA OHTOTEHE3a Y Pa3IMYHBIX TPy
KUBOTHBIX. TakuMm 00pa3omM, ydaluecs 3HAKOMATCS ¢ MH(popManueit o mporeccax,
MPOTEKAIOUINX Ha YPOBHE OpraHU3Ma.

B rnaBe “llonynsayus. Buo” ydammecs 3HAKOMATCS C MOHATHSIMH “TIOMYJISIHUS
“BHI”, pa3BUTHEM OHOJIOTHH B JOJAPBUHOBCKUN ITEPHUO U MOTYUIaIOT HH()OPMAITHIO
0 TpoIleccax, MPOTEKAIOIIUX B OPraHMYECKOM MHpE, ONMHCHIBAEMBIX HAa OCHOBE
yuenus o0 sBomonuu Y.JlapBuHa. [maBa comepKUT MHPOPMAIHMIO O IABMKYIIHX
CHJTax 3BOJIOIHH, O 3HAYCHUH CONHAIBHBIX (DaKTOPOB B (POPMHUPOBAHIH YEIIOBEKA.

B wmarepuanax riaBbl “‘Bulcuias Hepsnas OesmenbHOCMb PacCMaTPUBAIOTCS
BONPOCHI TOBEJCHUS W TICUXMKH 4YeloBeKa. Yualluecs H3Yy4aloT OCOOCHHOCTU
BEICIIIEH HEPBHOH JIEATEILHOCTH, YCIOBHBIX M 0€3yCIOBHBIX pe(hIeKCOB, HX TOPMO-
xkeHusa. [maBa comepxut MHGOPMANHUIO 00 OCOOCHHOCTSAX PEUH, BHIAX IMaMSTH,
MBILIJICHHS, O MBICTUTEIBHBIX ONepauusaxX. Ydalrecs 3HaKoMSITCA ¢ HHpopMaruen
0 QHU3HOIOTHUECKUX OCOOCHHOCTSIX CHA, €ro 3HAYeHUU U TUTHCHE.

I'maBa “JKuegwvie opeanusmol u okpyscarowas cpeda’ TIOCBAIIECHA NU3YICHUIO YKO-
JIOTHYECKHUX CHCTEM, MIPUPOIHBIX COOOIIECTB U BIUSIOMINX HA HUX (aKTOpPOB. Yua-
HIMECs MOJIyYaroT HHPOPMALUIO O CTPYKTYpe, COCTaBe U (PYHKIHOHHUPOBAHUH IKO-
JIOTUYECKHUX CHCTEM, 3HAKOMSTCSI C COBPEMEHHBIMH KOJIOTHYECKUMH MPOOIeMaMH,
MyTSIMH MX PELICHUS U C MEPONPUATHAMH, POBOJUMBIMUA B 3TOM HAlpaBJICHUU B
Asepbaiimkanckoi PecryOnuke.

I'maBa “Bausnue oxpyocaroweii cpedvl Ha 300posbe Henogexka’ TIOCBSIIGHA

B3aMMOCBSI3H UYEJOBeKa W (DAKTOPOB OKPYXKAIOMIEH CpeIIbl (npnpﬁ[ 1X,

HBIX). B aTOli riaBe mpencraBieHa WHPOPMAIUS O BIUSHHUA DKOJ €CK
B
T

TOPOB Ha HACJIEJCTBEHHOCTD U 37I0POBbE YEIIOBEKA, BIUSHUH BPETHBI bI
ero o0pa3 *KHU3HU U PENPOIYyKTHBHOE 310poBbe. Takxke T clnepx e
0 HACJIE/ICTBEHHBIX 3a00JICBAHMAX, TIPHUNHAX U ME X 1

PHAITBL



B xaxxmoit rimaBe coneprkaTcs 1abopaTopHBIE U MPAKTHYECKUE pabOTHI, HAIIPaB-
JICHHBIC Ha (OPMHUPOBAHHME MPAKTHUYCCKUX HABBIKOB M MOBBINICHUE YPOBHS 3HAHUH
y4anmxcsl.

KYPPUKYJIYM 11O IIPEMETY “BUOJIOT'UA”

Kyppukynym mo npenmety “buonorus” sABiseTcsa OIHUM HU3 Pe3yJIbTaTOB Ipo-
BOIMMOH B Hallel pecmyOiuke oOMMPHON paboTHl IO NPETBOPEHHUIO B KHU3Hb pe-
¢dopmbl 00pazoBaHusl. ITOT HOKYMEHT, 0000IIAOMKI ONBIT 00pa3oBaHMs Mepeo-
BBIX CTpaH W HANpaBJICHHBI HENMOCPEICTBEHHO Ha (opMHpOBaHWE IHUYHOCTH
Y4€HHUKa, HOCUT T'YMaHUCTHUYECKUH, TEMOKPATUYECKHI 1 MHTEIPaTUBHBIN XapakTep.
Brurrouenue B TOKYMEHT CTaHIAPTOB COAEPIKAHUSA, CTpaTernii 00yUYeHHsI, METO/OB,
CpPEIICTB W MEXaHHW3MOB OIIEHMBAHHS YKa3blBa€T Ha TO, YTO 3TO KOMIUIEKCHBIH
JTIOKYMEHT.

[IpeacraBnenue HOBOTO COAEPKAHHS OMOJOTHHM B BHJC OXKHIAEMBIX pE3yiib-
TaToB (CTaHOAPTHI CONEP)KaHUS) OCHOBBIBAETCA Ha JIEMOKPAaTHYECKOM XapaKTepe
KyppuKyiyMa. Pe3ynbTarthl, npeacTaBieHHble B popMe CTaHIAPTHBIX TPeOOBaHMIA,
JAIOT MEeNarory BO3MOXHOCTh OBITh HE3aBHCHUMBIM B CBOEH JESTEIbHOCTH, BHIOH-
paTh COOTBETCTBYIOIINE CTPATETHH O0YUYESHHsSI WM, B 3aBUCIMOCTH OT COOCTBEHHBIX
BO3MOYKHOCTEH M peabHBIX YCIIOBHMA, pa3padaThiBaTh CBOM cTpaTerun. Kpome Toro,
CTHUMYJIUPYIOT YYHUTENs pa3padaThiBaTh COBpEeMEHHbIE YUeOHUKH WIIN IpyTUe yueo-
HBIE TTOCOOMSL.

Hosoe conmepkanme npeamera “buonorus” oXBaThIBacT )KH3HEHHO BaXKHBIC 3HA-
HUS W YMEHHs, KacaroIlhecs YellOBeKa, €ro 30pPOBBs, COLHUAIBHOM CYIIHOCTH,
B3aMMOOTHOILICHUH YEIOBEeKa U MPUPOJIBI, IICUXOJIIOTHUECKUX OCOOCHHOCTEH.

B kyppukymnyme Takue TeMbI, KaK YPOBHH OpPTraHM3allU OT KIETKH JO OHoc-
(depbl, XUMUYEcKas 1 OMOIOTHYeCKast YBOIIONHS KUBOH MPHUPOIBI, 3aKOHOMEPHOCTH
HACJICICTBEHHBIX M3MEHEHH, 3KOJOrHnYeckue NpoOieMbl, UX MOHUMAaHUE U IMYTH
pelIeHus] TPEeCTaBIEHBl OT IMPOCTOTO K CIIOKHOMY MO3TamHO, JIMOO MO TOXIy
00y4YeHUS ¢ yIeTOM TOPHU30HTATHLHOW W BEPTHKAIBHONW MHTETparuu. GopMHUpyIOTCS
HCCIIeIOBATENbCKUE HABBIKM YUYCHHKA, OH YUUTCS 00001aTh HHPOPMAIIHIO, CTAaBUTh
SKCIIEPUMEHTHI, TOTOBHUTH JIOKJIAJBI, pedepaThl, MPEACTaBICHUS, yXaXUBaTh 3a
KUBOTHBIMH, O€PEXHO OTHOCUTHCS K 3J0POBBIO YEIIOBEKA.

Kyppukynym mo Ouonoruu nperycMaTpUBAeT TaKWe AaCHeKThl, KaK Pa3BUTHE
JIOTUYECKOTO MBIIUIEHUS yYallMXCsl U >KM3HEHHBIX HaBBIKOB, CBA3aHHBIX C Mpe.-
METOM, MHTETPAaTUBHOCTh, PA3BUTHE OT MPOCTOTO K CIIOKHOMY, OpTaHHU3allvsl B3au-
MOCBSI3M COJIEP)KaHUSI W NEATEIbHOCTH, IPUMEHEHNE HOBBIX COBPEMEHHBIX TEXHO-

JIOTHH B npernoJjaBaHnnumn OHOJIOTHHU.



CoaepxarenbHble cTangapThl o IX kiraccy

K oxonuanuio IX kiacca yueHuk:

* 00BSCHSIET OCOOCHHOCTH HayK, N3Y4alONTUX JKUBBIC OPTaHU3MBI (ITUTOJIOTHS, THC-
TOJIOTUS, OMOXUMMSI), XUMHUYCCKUN COCTaB JKUBBIX CYIIECTB, MUKPOIBOJIOIHIO,
MpaBHJIa MCIIOJIE30BaHUs JIA0OPATOPHOTO 00OPYIOBaHUS;

* 00BSICHIET U OOOCHOBBIBAET MaTEMaTUYECKHMH CIoco0amMu OMOJIOTHYECKHE
MIPOLIECCHI, MPOUCXOIIINE B HUX U3MECHEHNUS,

* OMHKCHIBACT POJIb COIMAIBHBIX (PAKTOPOB B (DOPMUPOBAHUH YESIOBEKA U MEXaHU3M
BBICILICH HEPBHOM JI€SITEIbHOCTH;

* 0OBSCHSCT 3HAUCHHE HACJICICTBCHHBIX 3a00JIEBaHUH, MyTH UX TPEAYNPESIKICHUS,
3I0pOBOTO 00pa3a KMU3HU U PEIPOAYKTUBHOTO 3I0POBBS;

* OOBSICHSIET PETHOHATBHBIE SKOJOTHYECKHE IPOOJIEMBI, POJIb DKOIOTUYECKHUX
Mpo0JIeM B KM3HH JKUBBIX CYIIECTB, MPEIOCTABISACT cOOpaHHbIC UM (DaKThl 00 OX-
paHe MHOT0oOpa3us BUIIOB.

OcHOBHBbIE CTAHAAPTHI U MOACTAHIAPTHI COEPKATETLHBIX JUHUI
1. CTpoenne u MHOTooOpa3ue sKMBBIX CylIeCTB
Yuammiics:
1.1. [lemoucmpupyem obradanue 3HaHUAMU O CIMPOEHUU U MHO2000DA3UU HCUBIX
cyujecms.
1.1.1. CoOupaer wuHGOpPMAIMIO W TOTOBUT IMPE3CHTANMA OO0 OTpaCisAX HAyKH
(LIMTONIOTUsl, TUCTOJIOTHSI, OMOXUMHUSI), U3yUarOIUX )KUBbIC CYIIICCTRA.
1.1.2. Pa3pacHsAET XUMHUYECKHI COCTAB UBBIX CYIIECCTB.
1.1.3. OOBsACHsIET TpaBHIIa UCIIOBF30BAHUS COBPEMEHHOTO JIAO0OPAaTOPHOTO 000pYI0-
BaHUsI [IPH U3yYSHUN CTPOSHHUS )KUBBIX CYIIIECTB.
1.1.4. T[TosicHsIeT CyTh MUKPOIBOJIIOIIMY ¥ TOTOBUT MPE3EHTAIINHU TI0 TEME.

2. buoJsiornyeckue npoueccol

Yuammiics:

2.1. [emoncmpupyem 3nanus u HAGuIKU, Kacaiowjuecs pe2yiayuu OUOI0UYECKUX
npoyeccoe.

2.1.1. ToToBHT mpe3eHTAIMH, CBSI3aHHBIE C CYTHIO U COJCPKAHHEM OHMOJIOTHMYECKUX
IIPOLIECCOB.

2.1.2. daktamu OOBSCHSICT NPUYUHBI HAPYIICHHS OOMEHA BEIIECTB W TOTOBHT
MPE3CHTAIINY.
2.1.3. MaremarudeckuMu crocobamMu OOOCHOBBIBACT CYTh W COJAEpIKaHUE

OMOJIOTHYECKUX TPOLIECCOB M MPOUCXOSIIIE TIPY 3TOM U3MCHEHUSL.

3. YeJioBeK M €10 310pOBbe Y 6
3.1. Jlemoncmpupyem 3HaHus u Ha8vbIKU, Kacaowuecs ouocoyu i}

yeno8exd.

3.1.1. TOTOBUT Npe3eHTalud O 3HAYEHUU W POJIH COIl Hb aK B §op-
MHUPOBaHUU YEIIOBEKA. ‘




3.1.2. Pa3pscHICT MEXaHNU3M BBICIICH HEPBHOMN ACATCIHEHOCTH YE€IIOBEKA U TOTOBUT
Mpe3eHTAaINH.

3.2. [emoncmpupyem cnocobnocmu, Kacaouuecst 0Xxpamsl 300pP06bsi.

3.2.1. dakTamu TIOSCHSET HACTICICTBEHHBIC 3a00JICBAaHMS | ITyTH UX MTPEIOTBPAIICHIS.
3.2.2. Pa3psicHIET 3HAYCHHE 3IOPOBOTO 00pa3a >KU3HU M PEHPOAYKTHBHOTO 3/10-
POBBSI, TOTOBUT PeepaThl.

4. ’KuBble cyliecTBa U OKpPYyKawlas cpeaa

Yaammiics:

4.1. /lemoncmpupyem 3HaHUA U HAGBIKU, KACAIOWUECS 63AUMOCEA3U JICUBLIX Opea-
HU3MO8 Opye ¢ OpY20M U ¢ OKpYyicaueli cCpeoou.

4.1.1. Pa3bsiCHSIET POJb YKOJIOTHYECKHX (PAKTOPOB B )KU3HH JKUBBIX CYIIECTB, TOTO-
BUT MPE3CHTALHH.

4.2. [lemoncmpupyem HagviKu, céa3anHble C OXPAHOU OKpYIcarouyeli cpeovi.

4.2.1. OO6oO1IaeT cBOM HAOIIOACHUS U TOTOBUT IPE3CHTAIIUH, CBSI3aHHBIE C PErHO-
HaJIbHBIMH 9KOJIOTHYECKHMU TPOOJIEMaMH.

4.2.2. Cobupaet ¢paxTsl 00 OXpaHe BUJOBOrO MHOT000pa3Hs KMBOH NPUPOIBI A3ep-
OaiimkaHa, TOTOBUT IPE3CHTALNH.

S



B Tabnuiie mpeacTaBiieH PeKOMEHAYEMbIi TOJI0BOM IUTaH pabOThl, OCHOBAHHBIN Ha
HaBBIKAX, NPEIyCMOTPEHHBIX KypPpPUKYIyMOM. ['00BOM MilaH MpexyCMOTPEH AJis

unu 34 Henmenb ¢ y4eTOM 2-X 4YacoB B HeJeno. B pexomeHyemblil
TrogoBOro IUIAaHUPOBaHUA mE€Aaror MOXET BHCECTH ONPCACIICHHBIC

68 yacoB
oOpa3sery

TABJIMLIA PEATTU3ALIAN
COJIEPKATEJBHBIX CTAHJIAPTOB

M3MEHEHUS 110 CBOEMY BBIOODY.

- Coaepik. Coaepik. Coaepik. Coaepik.
—g %’ Junus 1 JIMHHS 2 JIHHHAS 3 JHHus 4 _
5 = C.er C.er C.cr C.er C.ctl Cecr |3
TEMBI %E 11 21 |31 32 L1 21 |E
gal=|a|lalsl=|ala|zla|=|al=|=|a
=i Bl Bl Bl Bal Bl Bl Bl Bl B R B Bl B N !
— — — — ™ (o] (o o o o o < o hsl
1.OCHOBHBIE CBOWCTBA )KUBBIX 1 4 + 1
lopranu3MoB
2.YpOBHY OpraHu3aluy KUBBIX 2 + 1
pPraHu3MOB
3. XuMHYeCKHii COCTaB KIETKU 3 + 1
g g 4. Heopranuueckue BemecTa Kjietku | 4 + + 1
§ z 5. OpraHuyeckre BelecTBa KJIETKH. 5 + + 1
= S [YIuIeBOXEL mumuabt
;, E 6. OpraHn4eckue BenecTBa KIEeTKH. 6 + + 1
e s IbeJIKH ¥ MX CTpOeHHE
g E 7. CoiicTBa 1 GHOIOrHYECKHE 7 + 4 1
3 E pyHKIMM GenkoB
- 8. HyksienHOBBIE KHCIIOTHI 8 + + 1
9. O6CysxaeHHE PE3CHTAIMI + |+ |+ + + 1
10. Maoe cyMMaTHBHOE OLICHUBaHUE 1
11. U3yuenue knetku. Kinerounas 9 + 1
[reopust
: 12. Hexnerounsle opranusmsl. Bupycei| 10 1
E 13. KiieTouHble CTPYKTYpPbI U UX + |
2 |bynkuuu 11
E E 14. OGMeH BemecTB U IpeBpalieHne 12 . + 1
g £ PHEPIUHM B XKUBbIX OPraHU3Max
g £ |15. HacnencTBenHas uHGbopMarus u 13 . + |
§ & |renetnueckuii kox
g E 16. buocunTes Genkos 14 + + 1
§ £ [17. O6men BemecTs 1 SHeprun y 15 + |
= z ABTOTPO(HEIX OpPraHU3MOB
] £ |18. OOMeH BemecTB U SHEPrUHU Y 16
E ; OpPTaHU3MOB C TeTePOTPOGHBIM TUIIOM + 1
| & [uTanus
§ 19. )Ku3HEHHBIH [TUKIT KIIETKH. 17
GE IXpoMOCOMBI * !
= 20. enenne kneTku. Muto3s 18 + +
o 21. lenenue kiuetku. Meios 19 +
22. O0cyxaeHUe Npe3eHTalui + |+ |+ + + 1

23.

Maroe CYMMATHUBHOE OLICHUBAHUEC




Conepik. Coaepik. Coaepik. Coaepik.
2 9 JuHus 1 JIMHUS 2 JuHus 3 aunusni 4 | 3
§ 5 Cer C.ct Cer Cer [Cer| Cer |F
TEMbI %Lq.; 1.1 2.1 3.1 32 1.1 2.1
= >
So=|alalt|=sla|la|=|a|Z|al=]|=]|a
=i Bl B=l Bl Bel Bel Bl Bl Bl DA s A Bl B A B
— — — — (o] (] (] o o [as} [an} <t A s
24. Muoroo6pasue GpopM KHUBBIX 20 " " 1
- g loprann3vos
: E 25. ®opMbl pa3MHOKEHHS OPraHU3MOB 21 + 1
E 5 26. O6pasoBanne MONOBBIX KICTOK 1 22 " 1
S & OIIOZIOTBOPEHHE
8- £ 27. osnoBoe pasMHOKEHHE pacTeHUiH 23 + 1
o 3[28. MameuayansHoe pasBuTHe opranu3mMos| 24 + 1
29. O6¢cyxeHne npe3eHTanui + + 2
31. Majnoe cyMMaTHBHOE OLICHUBaHUE 1
32. O6o0mamuuil ypok 1
33. bosbloe CyMMaTHBHOE OIIEHUBaHUE 1
34. Bun u ero Kpurepuu 25 + 1
35. Ctpykrypa 1 pazHooOpaszue nomyasiuuu | 26 + + 1
36. Knaccuduxarus 1 9BOIIONUS 27
S |oprannueckoro Mupa. BosHukHoBeHHE + 1
A bBOIOLHOHHOrO yueH s
E 37. OBomornuonHoe yuenue Y. /lapsuna 28 + 1
g 8. bopb0a 3a cymectoBanue 29 + + 1
E‘ 39. EcTecTBeHHbI 0T6OP U MPUCIOCO6- 30 . . N |
= [IEHHOCTb OPraHU3MOB K Cpesie OOUTaHus
< [40. Muxpossoutorusi. O0pazoBanue HOBbIX | 31 . + 1
BUJIOB
41. Brusiaue connanbHeIX akTopoB Ha | 32 + h
(bopmMupoBaHue yeaoBeKa
42. Manoe cyMMaTHBHOE OLICHUBAHHE 1
43. Briciast HepBHAS IESTEIBHOCTS. 33 + 1
IBe3ycoBHBIE pedaeKch
E 44. Ycnosuble peduekcbl. TopmoskeHne 34 + )
g g ehIIeKCoB
2 g 45. Paccynounast nesTenbHOCTb. Peub. 35 + 1
g é IMbIIIIEHHE
E E 46. Dmowmu. [lamsTh 36 + 1
EE Z@7. Con 37 + 1
«; [48. OCHOBHBIE THIIBI BBICIICH HEPBHOH 38 + )
e TeNbHOCTH
49. XapakTtep ¥ ClIoCOOHOCTH 39 + 1
50. Manoe cyMMaTUBHOE OLICHHBAaHUE 1
E % 51. Cpena obuTaHus OpraHu3mMa. 40 + 1
g DKonoruueckre (haKTopel
E % [52. [pupoasie coobmecTsa 1 41 a4 |
& E PKOJIOTMYECKUE CHCTEMBI
v = [53. bronornyecknue puTMBI 42
E %54. 3arpsi3HeHHE OKpYIKarouIeil cpeibl 43
% £55. Coxpanenne GropasHo00pasysL. 44 +
& = [Dxonoruyeckue npobdiaemsl Aszepbaiikana
56. O0GCcyxaeHe Npe3eHTAN + +
58. Mayoe cyMMaTHBHOE OLICHHBaHUE

P




Conepik. Conepik. Conepik. Conepik.

= 2 e 1 JIMHHSA 2 JIHHHAsA 3 JHHus 4 E

=~

&3 C.ct C.cr C.cr Cer |Cer| Cer |F

TEMBI £'¢ 11 2.1 31| 32 (11| 42
E >
2o ===l (a|l==]Q
— — — — — — — — — ol o — o ol
=l =l la]lalai]lA]lealealeal ]|
o] 59. BausiHue okpyskaromux (pakTopos Ha | 45 + |
E opranusm genoseka. Ctpecc
,: § 60. HacneacTBeHHOCTh YenoBeka U posib | 46 + |
2 § lcpestbl B ee popMuUpoBaHUM
g 5 [61. MeTozbl u3yuenus 47 + ,
% :: [HACIIE/ICTBEHHOCTH YEJIOBEKA
=
2 2 [62. HacnencTpenHble 3a6071eBaHms 48 + + + 1
o

3 £ 63. XpoMOCOMHOE ONpE/Ie/ICHHE 11071. 49 + ,
E S |HacnenoBaHue, ClIEIUIEHHOE C OJIOM
E £ |64. O6pa3 sKH3HN YeNOBEKa 50 + 1
E 65. PenpoiyKTUBHOE 3710pOBbE 51 + 1
o 66. Majoe CyMMaTHBHOE OIICHHBAaHHE 1

67. ObobuIaronmii ypok 1

68. boJbl10e CyMMaTHBHOE OLIEHUBAHUE 1
BCEI'O: 68 uacos

Ilpumeuanue: YuuThbiBas OTHOCHTENBHYIO CIIOXKHOCTh MH(OpMaNMU B Marepuanax 2-u

IJIaBbI,

nemaror I1mo CBOEMY YCMOTPEHHUIO MOXKET IIPOBECTH MJOIIOJHHUTCIBHOC MaJIoe

CYyMMAaTHBHOE OLICHUBAaHUE 110 TOH riiaBe. DTO BO3MOXKHO CHENATh 3a CUET 0ObEUHEHHMS 2
HECJIOXKHBIX TeM (110 BBIOOpY menarora), 1ubo 3a cueT | yaca, OTBEICHHOTO Ha IPE3CHTALMHL.
OOcyxaeHHe TPEe3eHTAlM, MPEIIOKEHHBIX B 3TOH IJIaBe, BO3MOXHO MPOBECTH 3a CYET 2
YacoB, 3aIJIAHUPOBAHHBIX B KOHLE 3-if IJ1aBbL.

S
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TABJIMIIA MEKIIPEIMETHOW MHTETPALIAU

I''IABBI U TEMBI

HA3BAHUE NPEJMETA U HOMEP

MOJICTAHJAPTA

1.OCHOBHBIEC CBOWCTBA YKHBBIX
opraHu3MoB

A3.513.—2.1.4,4.1.1; Matem. — 4.2.1,5.1.1; UcT.A3. - 1.2.2

2.YPOBHH OpraHH3alUK KHBBIX
OpraHu3MOB

A3z.s3.-1.1.1; ®uz.— 2.1.3; Xum.—4.1.1; Uud.—3.3.3.

1. XuMH4YeCKHii cocTaB

JKUBBIX OPraHU3MOB

3. XuMHU4YeCKHii COCTaB KJICTKH

Az.s13.-1.1.1; ®uz.-2.1.3.

4. Heopranudeckue coeJUHEHUS
KIICTKH

Asz.3.—1.1.1,4.1.1; ®uz.—2.1.3; Xum—4.1.1, Hcr.Az. —1.2.2

5. OpraHuuecKre BeIIecTBa KICTKH.
'Y TJI€BOIBI, JTUTTHIBI

A3z.a3—4.1.1; ®uz.—2.1.3; Marem.—4.2.1; Hct.A3.—1.2.2

6. OpraHnveckue BelecTBa
KJIeTKH. Besku u ux crpoeHue

A3.513.— 1.1.1; ®u3.—2.1.3; Marem.— 4.2.1

7. CBoiicTBa 1 OHONIOTHYECKHE
(byHKIVH GenKoB

Az.s3.— 1.1.1; ®uz.—2.1.3; Tex.— 1.3.2,,1.3.3

8. HykJIeMHOBBIE KHCIIOTHI

Az.s13.—1.1.1; ®uz—2.1.3; Matem.— 4.2.1

2. Knerka — JJIEeMEHTapHasi €AUHHUIIA CTPOCHUA U

Pa3sBUTHHA KUBOI'0 OpraHu3smMa

9. U3zyuenue knerku. Knerounas
[reopust

Asza3—1.1.1,2.1.4; Ucr.A3.—1.1.2,1.22

10. HekseTo4HbIE OpraHU3MBI.
IBupycet

A3.s3—2.1.4,2.1.4; Undp—3.3.3; Ucr.A3.—1.1.2

11. KnnerouHsle CTPyKTyphI H HX
byHKIHH

Az.s3.— 1.1.1,2.1.4; Uup.—3.3.3.

12. OGMeH BelecTB ¥ npeBparie-
[HUE YHEPTHU B )KUBBIX OPTraHU3Max

A3z.93—2.1.4; Xum.—4.1.1; Hcr.A3.—1.1.2

13. HacnenctBenHas uubopmarus u
[FEHETHYECKUI KO

Az.53.— 1.1.1; Matem.— 4.2.1

14. BrocuHTe3 6€NIKOB

A3z.s3.—2.1.4; Hcr.A3.—1.12,122

15. OOMeH BelecTB ¥ SHEPIUU Y
ABTOTPO(HBIX OPraHU3MOB

Az.s13.— 1.1.1; Xum.—4.1.1; Marem.— 5.1.1.

16. OOMEH BemecTB U YHEPTUH Y
OpraHU3MOB € IeTepOTPOGHBIM TH-
IOM IUTaHHUS

Asz.s3.-1.1.1,2.1.4

17. XKXu3HeHHBI [TUKIT KISTKH.
IXpoMocoMbl

Az.s3.—1.1.1,2.1.4; Hcr.A3.—1.1.2

18. Jlenenue kinetku. MuTo3

Azsiz—1.1.1,2.1.4; Tex—1.3.2,1.3.3

19. Jlenenue knetku. Meiio3

Azs3—1.1.1,2.1.4; Tex—13.2,,133

3. OpraHusMm Kak

€IHHasi CHCTeMa

20. Muoroo6pa3sue GpopM KUBBIX
OpraHu3MoB

As.s3—1.1.1,2.1.4; Ucr.A3.—1.2.2; Unp.—3.3.3.

21. ®opMbI pa3sMHOKEHUS
OpraHn3MoB

Az.s3.—1.1.1,2.1.4;Teo.— 2.1.8; Hct.A3.—1.2.2

22. OOpa3oBaHuE MOJIOBBIX KIETOK
|1 omIOOTBOpEHKE

Az~ 1.1.1,2.1.4.

23. ITonoBoe pa3MHOXKEHHE
aCTCHUHI

Az.s3.—1.1.1,2.1.4;

24. MauBumyanbHOE pa3BUTHE
opraHu3MoB

Az.s3.—1.1.1,2.1.4; Hcr.A3.—1.2.2

S




25. Bua u ero kputepuu Azs3.—1.1.1,2.1.4.
26. CtpykTypa 1 MHOrooOpasue
MOy IsIHK

27. Knaccugukanus 1 3BOTIOLHUS
OpPraHHYECcKOro MHUpA.
IBO3HIKHOBEHHE YBOJIIOIIHOHHOTO

Asz.a3.—1.1.1,2.1.4; Marem.— 4.2.1,5.1.1; Ucr.A3.—12.2

JIur. —2.2.1; TI.M.—1.1.1; Hcr.A3.—1.1.2

=
,E YeHUsI
g |28 Opomownomnoe yueie TMur. - 2.2.1; LM~ LL1.
g 1. JapBunHa
S, [29. bopn0a 3a cymectBoBanue Azs3.— 1.1.1.
5 30. EcTecTBeHHbIi 0TOOP U
=. MPUCIOCOOICHHOCTh OPraHu3MoB K [A3.3.— 1.1.1,2.1.4
= K cpesie 00uTaHHs
31. Muxkpossomrouus. O6pazoBanue Asss— 111,411,
[HOBBIX BHJIOB
32. Bausinue colpaibHbIX
(baxTOpOB Ha hopMHUpOBaHUE Azs3.—1.1.1,4.1.1.
[FeToBeKa
33. Briciiast HepBHas JeATelb- Asas— 101,411,
[HOCTh. be3ycnoBHble pediexchl
g 34. YcnoBHbIe pedaexcs
Z § : Az.s3.—1.1.1; TI.M.—2.1.1; Hcr.A3.—1.2.2
2z [TopMoxkeHHe pediekcoB
)
£ g P Paccynoumat ICATCIBHOCTE: |y, 0y gy 10 M. 2.1.1; Mer.As. — 122
ol IPeub. MbluIeHHE
E E 36. Omoruu. [laMsaTh A3.s3.—3.1.3; II.M.—2.1.1; Hecr.A3.— 1.2.2; Uud.— 3.3.3.
EE 2 [37.Con Az.s3.— 1.1.1; Teo—1.2.1,1.2.2; TI.M.—2.1.1; Uup.—3.3.3.
9] 38. OCHOBHEIE THITHI BBICIIIE

N JIur.—2.2.1; Hcr—1.2.1; TIIL.M.—2.1.1; Uup.—3.3.3.
[HEpBHOM JIeATEIBHOCTH

39. Xapakrep u criocoOHOCTH Az.s3.—1.1.1; Uer—1.2.1; II.M.—2.1.1; Uud—3.3.3.

40. Cpena oOuTaHUs OpraHU3Ma.

Oxonoruueckue pakTopsl

41. [Tpupoausie coodiiecTBa 1

PKOJIOTMYECKUE CHCTEMBI

42. bruojoruyeckue puTMbl A3.s3.—1.1.1; T'eo.—1.2.1,1.2.2.

43. 3arpsi3HeHHE OKpYy KaroLen

cpennt

44. CoxpaHeHre OHOpa3HOOOpa3usl.

DKOIOrnYecKHe npoodIeMbl

|Azepbaiikana

45. BausHUe OKpyKaromux

(baxTOpOB Ha opraHu3Mm uesnoBeka. |A3.a3.— 1.1.1; [IL.M.-2.1.1.

Crpecc

46. HaciencTBEeHHOCTD uenoBeka u
0JIb Cpesibl B e¢ (hopMupoBaHUH

47. Metoxsl H3ydeHUs

[HACJIICTBEHHOCTH YeI0oBeKa

48. HacnencrBennsie 3aboneBanus |Az.sa3.— 1.1.1,4.1.1.

49. XpoMocoMHOe oIpesienieHe

mosia. HaciienoBanue, cueruieHHoe c|{A3.s3.— 1.1.1; [LM.—4.1.1.

moJioM

50. O6pa3 >KH3HU YeIOBeKa Azs3—1.1.1,4.1.1.

51. PerrporyKTHBHOE 3/10pOBbE Az.s3.—1.1.1; TI.M.—4.1.1; Hcr.A3. —1.2¥

Az.53. — Azepbatioscanckui sizvik, Mamem. — Mamemamuxa, [IL.M. — Hosua upa, \Beo. —
Teoepapus,  Xum. — Xumus, Jlum. — Jlumepamypa, @uz. — ukdy Hcm. HUcmvpus
Aszepbatioocana, Hcm. — Ucmopus, Tex. — Texnonoeus, Hngh.galngop. Ka

A3.513.— 1.1.1; Marem.— 4.2.1, 5.1.1.

Az.s3.—1.1.1,4.1.1; Ucr.A3.—1.2.2

Xum.—4.2.1; I1L.M.— 1.2.1.

6. ’)KuBble Opranu3mMbl
H OKpY:Kal0mas cpeaa

['eco—2.1.8,3.2.5; Xum.—4.2.1; Matem.— 5.1.2; TI.M. —1.2.1;
Vcr.A3. — 1.2.2, Uad.— 3.3.3.

Jlur.—2.2.1; I1LM.—2.1.1.

Az.s3.—1.1.1,4.1.1.

7. Binsinne okpy:kaouieii cpeabl
Ha 3710POBBE YeJIOBeKa




COBPEMEHHBIE TEXHOJIOTHN
OBYYEHMS HA YPOKAX BUOJIOT U

Opranuzanusi padoThl ¢ TEKCTAMHU

Lenpro n3y4eHus OMOJIOTHU B HACTOSIIIEE BPEMs SIBJISCTCS HE TOJBKO YCBOCHHE
orpeJieieHHON HH(pOPMALIUK, HO U ((OPMUPOBAHUE Y YUANIHXCS KOMMYHHKATUBHBIX,
MBICITUTENHBIX, PeIICKTUBHBIX CIIOCOOHOCTEH U YMEHH.

TexcTt B mpormecce OOYYCHHUS SIBISETCS OCHOBHBIM YYCOHBIM MaTEepPHAIIOM.
ITosTOMY mpaBWIIbHAS OpraHu3ais paboThl ¢ TEKCTOM HMMEET BaXKHOE 3HAUCHHE.
JIyis monmHOTO yCBOCHHs WHGOPMAIMH yYaluecs JOJDKHBI MOHSATh MPOYHATAHHBINA
Matepuan. O0yueHue mMeToaaM paboThl C TEKCTOM JIAeT BO3MOXHOCTh IS MTPHOO-
pETEHHsI YYAIIMMHUCS COOTBETCTBYIONIMX HABBIKOB M YMEHHUIl MO CAMOCTOSTENLHOU
pabote ¢ TekcToM. Hapsmy ¢ »TuM, mpemyiaraeMbie METOABI CIIOCOOCTBYIOT (hop-
MHPOBAHHUIO Y yHallIUXCd OJHOTO M3 CaMbIX Ba)KHBIX Ka4Y€CTB — KaK KOMMYHUKATHB-
HOH CIIOCOOHOCTH.

[Mpeanaraemple HIKE METOIBI PA0OTHI C TEKCTOM, SIBJISIOTCS BCIOMOTaTEIbHBIM
cpencTBoM mpu GOPMUPOBAHUH ITHUX CIIOCOOHOCTEH y ydamuxcs. B MeTonnueckom
MOCOOUM TPENCTABISAIOTCS MPUMEPBI JJIs1 BHEAPCHUS 3TUX METOJOB, Pa3bsICHACTCS
TEXHOJIOTHS UX UCIIONIL30BAHUS TPH PabOTE ¢ TEKCTOM.

1. Boi0opo4Hoe YTeHue.
[IpocmarpuBatoTcs OTAEIbHBIE BEIOpAaHHBIE a03allbl, TO €CTh BHUMAHUE YYAIIUXCS
HanpasJIACTCA TOJBKO Ha HeO6XOI[I/IMI)Ie JJI1 HUX 4aCTH TEKCTa. HpI/I 3TOM BI)I60p
uH(popMaLuK AJIsl YTEHUS 3aBUCHT OT LeJIel ypoKa.

2. Ilepecka3biBaHNe TeKCTAa CBOMMU CJI0BaMMU.
VYyamuiicsi 4yUTaeT TEKCT W, HE HCIONB3YS CTPOr0 HAYYHYIO TEPMHHOJOTHIO,
TIepEeCcKa3bIBaeT €ro CBOMMH CIIOBAMH B IIOHATOM UM KOHTEKCTE.

3. CocTaBJjieHMe IUIaHA K TEKCTY.
[lnan MoxeT OBITH MPOCTBIM WM CIOXHBIM. [Ipocmoil niax COOTBETCTBYET
OCHOBHBIM YacTsM TEKCTa. Ydamluecs JODKHBI OOpaTHTh BHUMaHUE Ha
paszeneHue Tekcta Ha ab3arbel. OTMeuaeTcst KpaTkas CyTh KaKaoro adsama. 3T1o
3aMUCHIBACTCSl TIOCNIEAOBATEIbHO B TeTpalsX. A03albl HE Bcerja IOJHOCTHIO
OXBATHIBAIOT CMBICIIOBOE pa3JelieHne TEeKCTa. Ydaliuecss MOJDKHBI 00paTHTh
BHMMAaHHUE Ha TO, KAKHE YaCTH TEKCTa MOXKHO OOBCIUHHUTH, a KaKUe Pa3ICiIUTh.
DTO MOXKHO OTIPEICINTh, 00pPaTHB BHUMaHHE HA 00beM TeKCTa: OOBIYHO OOJIBIIIHE
a03anbl OOBEAMHSIOT HECKOJIBKO HICH, MOHSATHH, a KOPOTKHE ab3albl, B3AThIC
BMeECTE, CHOCOOCTBYIOT CO3JaHUIO €IMHOTO CMBICIOBOTO (parMeHTa coneprKa-
Hus. [Ipu COCTaBIEHHUU CI0JICHO20 NAaHA YYAIIAECs TPEICTABISIOT HE TONBKO
KpaTKuii KOHCIIEKT OCHOBHBIX YacTeH TEKCTa, HO W, MOJAPAa3JeNss ero Ha Oojee
MaJIeHbKHE 4YacTH, TE€M CaMbIM IIPEACTAaBISIOT TEKCT B Oojee MoapoOHEM
KOHTEKCTE.

b

CocraBJjieHHEe KOHCIIEKTA.

Uznoxenue copepikanus Tekcta. KOHCIIEKTUPOBaHHE MOXKET ObITh OJTHGHO B
HECKOJBKHUX (hopMax:




a) JuHeliHoe KoHcnekmupoganue. KpaTKoe H3JIOKEHHE COJNepKaHHsS TEKCTa B
(hopme Te3UCOB;

0) cocmasnenue xknacmepa. B meromnueckol nuTepaType 3TOT METOA PEKO-
MEHJIyeTCsl MMPOBOJUTh Ha PA3IMYHBIX dTanax ypokKa, HampuMep, BO BpeMs MO-
TUBAIUH, WK TI0CJIC U3YYCHUS COOTBETCTBYIOIIEH TEMBI BO BpeMs 0000IIECHUS U
pednekcun. Dtor Meron Takke S(D(EKTUBEH M BO BpeMs KOHCIICKTUPOBAHUS
nHpOpMaIINH;

B) cocmasenenue xouwcnexma 6 ¢popme mabauywvl. CoctaBisieTcs B (hopMme BOII-
POCOB U OTBETOB;

T) cocmagieHue KOHCNeKma Ha 0CHO8e ONOPHLIX cueHanog. OMOPHBIE CUTHAIBI —
3TO CHUMBOJIBI, CO3/IAIONIME B MO3Ie YEIOBEKa OINMpECICHHbIC THYHBIC accollha-
MU, DTH CUMBOJIBI MOTYT pa3inyarhbcs s pasHbIX jmwojaed. [Ipu cocraBieHuun
KOHCIICKTOB BMECTO CJIOB UCTIOJIB3YIOTCS PUCYHKH, CXEMbI, CHMBOJIBI UM KaKHe-
1100 3HAKU;

Il) cocmaeiaenue 102udeckux Koncnekmog. IIpu 3ToM ykasbIBaroTCsl HIDKECIEy-
FOIME 3JICMEHTHI TEKCTA: MOHATHUS W WX OCHOBHBIC CBOMCTBA;, MPUYUHHO-CIIC]I-
CTBCHHBIC CBSI3W; HAMPABJICHHUS PAa3BUTHS KaKOTo-JIMOO TMpoIecca; Camble
CYIIECTBEHHBIE (DaKThI, XapaKTEPH3YIOIIUE JKUBBIC CYIIECTBA, COOBITHS H TPO-
ECCHI.

5. BblJejeHHe OCHOBHBIX CJOB M3 TeKkcTa (K/JIYeBbie CJIOBA, TNOHSTHS,
TepPMHUHBI).

Ocnoguvie cno8a, ci080COYEMAHUs NOMO2AIOM 3ANOMHUMb V4eOHbIL MAMePUai.
OOBIYHO OCHOBHBIC CJIOBA BBIICIISIOTCS B TEKCTE YUCOHHKA >KHPHBIM MIPHPTOM
Wi KypcuBoM. C MOMOIIBIO 3TUX CJIOB MOYKHO BOCCTaHOBUTH OCHOBHOE COJIEP-
JKaHHUE TeKCTa. YUaluecs, 0 Mepe YTCHHS TEKCTa, 3alMCHIBAIOT 3TH CIOBa B TET-
pamax. YyammmMcs MOKHO JaTh 3aJaHue Mepecka3arh 3aJaHre TEKCTa Ha OCHOBE
BI)I6paHHI>IX CJIOB WJIM COCTAaBUTH CJIOBAPb TCPMHUHOB U HOHATHH.

6. CocTaBjieHHe BOIIPOCOB K TEKCTY:
a) MemooO NOCied08ameNbHbIX 6ONPOCo8. ITOT MeTol 3G(HEKTUBHO MPOBOJUTH B
rnapax. Ydyamggecs 1o ouepe/id YUTarT ad3allbpl TekcTa BenyX. [locne npodreHus
rmepBoro ab3ama BTOPOH YYEHHK 3aJaeT BOMPOC II0 TPOYHUTAHHOMY ad3airy,
MEPBBIA YICHUK OTBEYAET HA TOT BOIPOC. 3aTE€M OHU MEHSAIOTCS POJISIMHU. YUe-
HUK, 3aJlaBaBIIMi BOIPOC, YATACT BTOPOW ad3al] TEKCTa BCIYX, CIIYHIABIIUI
YYEHUK 3aJ[aeT BOIPOC [0 HEMY H T.JI.;
0) cocmasieHue 80NPOCO8 K MEKCMY Npu NOMOWU KIH0Ue8blX C108. IDTOT METO]
TaKKe IIeJ1IecCo00pa3HO MPOBOAMTH B Mapax. Ydalluecs B Mapax [0 OuYepeau
YUTAIOT BCIYX TEKCT 110 ab3anam. BmecTe HaXomsT K KaxkioMy ab3aiy KIrodeBble
CJIOBa W 3allMCBIBAIOT UX B TeTpajab. [lanee KakIblil ydyaluiics caMOCTOSTEIBHO
COCTaBJISICT BOMPOCHI K J3THM KITIOUEBHEIM CJIOBAaM U 3allUCHIBAET WX B CBOIO
TeTpaab. Ydamlyecss KaKIOW Mmapbl 3aJaloT IPYr APYTY COCLABJICHHbIC
BOTIPOCHI U TIPOBOJISAT OMPOC — MO OUYEPETU KKIBIH YUaIuics ?B eT B

JIPyTOM JTOJKEH Ha HETO OTBETUTb.
7. YcTraHoB/IeHHe IPUYUHHO-CJICACTBEHHBIX CBSI3eil. *




[ mopayuMHA | [ CHEACTBUME |
[ I/I3MCH€HI/I€ JUIMHBI CBE€TOBOI'O AHSA ]:>[ HepeJIeT IITHUI] HA YOI ]

8. IIpeoOpa3zoBanue TeKCTa ¢ MOMOIIBIO PA3JIUYHBIX (POPM NMpe3eHTAIUH.
[lepenaua Tekcra ¢ MOMONIBEO TAOJHII, CXEM, TPapHUKOB, CUCTEMATHU3AIUS U
Kiaccu(uKanus MaTepruaia TeKCTa.

9. INSERT.

OT0 cucTeMa KOJUPOBaHHS TEKCTa MPU YTEHUH. MeTO ] IPOBOUTCS B HECKOJIBKO
ATAIOB.

Ha nepsom smane yuamuecs: 3HaKOMSITCSI ¢ CUCTEMON KOJIUPOBaHUS TekcTa. B
3aBHCHMOCTH OT LEJIM YpOKa, YPOBHS IMOITOTOBIEHHOCTH KJIacca, BO3PACTHBIX
0COOEHHOCTEH yUaIIuXcs 3TO MOXKET TPOBOUTHCS [TO-PA3HOMY .

“V” Tak 0003HaYACTCS 3HAKOMAS IS yJaIIuxcst nHQopMaIus.

“—“ 3TOT 3HAK CTABUTCS, €CIU yUALIUICS HE COITIACEH C KaKOH-TO OIpeeaeHHOM
nH(popmaruei.

“+” 3THUM 3HAaKOM OOO3HauaeTcsl HOBas, MHTEpecHas Ui ydamuxcs HHGOp-
Marus.

“?” Tak 0003HAYACTCS HETIOHATHAS, TPeOYIOIas pa3bsiCHEHHs HH(OpMAITHS.

Bmopoii sman. Ha 3ToM 3Tane ydamuecss YUTArOT TEKCT U Ha MOJISX, COOTBETCT-
BYIOIIMX OTACIBHBIM MPEUIOKCHUSIM WU a03allaM, CTaBIT COOTBETCTBYOIIUX 3HAK
WM KOJ.

Tpemuti sman. Ha 3TOM dTame ydJamuecs CHCTEMATH3UPYIOT HH(POPMAIHIO, B
BHJIC TE3MCAa 3aMHUCHIBAIOT B Ta0uIry it Muacepra (INSERT).

v
(mpoTuBOpEUNT (nHTEpECHAS H (HETIOHATHO,
(3HaKOMas
nHpopMamA) peabIAYIIAM HOBast TpeOyroTcst
p 3HAHUSIM) uHbOopMaIIs) pa3bsCHEHHUs)

Ha uwemeepmom smane ydaiuecs TOCIE0BAaTEIbHO OOCYXIAOT BCe Tpadbl
TaOmuuEl. JlemaroTcs oOIIue BEIBOILI IO TEME.

10. TBopueckne paGoTHI HA OCHOBE TEKCTA: PHCOBaHHE, H3rOTOBJIEHHE Pa3JINy-
HBIX MO/IEJI0K U3 OyMaru, IIIMHbI, MeCKa H MJIACTHINHA.

11. IIpakTH4Yeckoe MpUMeHeHNe HHGOPMALINH, JAHHONH B TEKCTe.
12. 3anonnenue Taduuupbl 3XY (“3naro — Xody 3HaTh — Y3HaAI 7). ANTOpUTM
UCIIOJIb30BaHUS METOJIA!

1. Ha nocke u B TeTpasix COCTABIISICTCSI MPEJCTABICHHAS HI/DK%GJH/I
3HAIO XO4Y YV3HATH Yy




2. JIo 03HaKOMJICHHSI C TEKCTOM yYalfecs CAMOCTOSITEIBHO WM B TPYIIIax
3aMoIHAOT rpadbl TAOIUIIBI CHaYAIA “3HA0”, a 3aTeM X0y y3HATh .
3. Bo BpeMs uTeHUS TEKCTa WK PU 00CYKICHUU POYUTAHHOTO yUYaIIuecs
3amoIHAIOT Tpady “y3HaT”.
4. [lenaroTcs BBIBOJBI, COIOCTABICHMS COJACPIKAHUS 3alOJHEHHBIX Ipad
TaOIULIBI.
VYdamumcst Tak’kKe MOXKHO JIaTh 3aJ[aHue 3aMOIHUTh JOTIONHUTEIBHO elle ABe rpadbl
— “ucTouyHukH HHPOpPMAIUK” U “UTO HETIOHATHO .

13. lonoiHenne Ta0IMI M CXeM, IaHHBIX B COOTBETCTBUM ¢ MATEPUAJIOM TEKCTA.

14. YUtenne ¢ o0bsicHeHHeM. UTeHNE TEKCTa MPH STOM COMPOBOXKAAETCS OOBICHE-
HHUEM, BBICKA3bIBAHUEM IPETIOIOKECHUHN, TUIIOTE3 U PACCKA30M.

15. CpaBHuTenbHbINH aHaau3. HaxoxneHne U conocraBiieHre O0IUX U OTININTENb-
HBIX TPU3HAKOB MCCIICAYEMBIX IBYX WIH 00Jiee 00BEKTOB (SBIICHUH, TIPOIIECCOB).

16. CamMokOHTpOJIb. JI0 3HAKOMCTBA C TEKCTOM BBIJIBUTAIOTCS OIpPENCIICHHBIC
MIPEAMOIOKEHUS W MPOrHO3bL. 1l0 Mepe 3HAaKOMCTBA C TEKCTOM BBHIJIBHHYTHIC
MIPEANOIO0KEHHUS COTIOCTABIISIOTCS U MIPOBEPSIOTCS C MAaTEpUAIOM TEKCTa.

17. KpoccBopabl. Vicnionb3oBanue 3a1anuii B GopMe KPOCCBOPIIOB CIIOCOOCTBYIOT
aKTHBM3aLMHU TO3HABATEIBHON IEATENbHOCTH, JIyYlIEMY YCBOCHHUIO y4eOHOTO
MaTepHaia, CMeHe y4eOHON AeATeNbHOCTH, COPEBHOBATENbHOCTH. KpoccBopab
MOTYT HCIIOJIb30BAThCS KaK MPAaKTHUYECKH Ha JIIOOOM 3Tare ypoka, Tak U Ui
KOHTpOJI U NMPOBEPKU 3HAHUI M yMeHuH yuamuxcs. [Ipu pasragsiBanuu kpoc-
CBOPZOB BO BpeMs YpOKa MOKHO NPUMEHATH pa3Hble (OpMBI paObOTHI: HHANBU-
IyalbHYI0, TPYIIOBYI0, ppoHTanbHY0. KpoccBOpABl MOTYT COCTaBISATHCA Kak
Ha NMCTax, Tak U Ha MHTepaKTUBHOH nocke (wium MIMIO). KpoccBopasl MoryT
OBITH COCTABJICHBI KaK YUHTEJIEM, TaK U CAMUMHU y4armuMucs. [Ipu 3ToM MoxeT
OBITh HECKOJIBKO BAPHAHTOB KPOCCBOPJA!

Knaccuuecxue xkpocceopovl. Yuamuecst pasraablBalOT TEPMUHBI U TOHSTHUS TIO
TeMe, UCIONB3Ys OMpeeNeH!sl. DTO CIOCOOCTBYET JIyYIIeMy 3allOMHHAHHUIO 3THUX
MOHATUN U YCTaHOBJICHUIO Pa3IUYUMA.

3anonnennvie Kpocceopowvl. Ydauiyecss caMd AAlOT ONpPEICNCHUs TePMHHAM H
MOHSTHSAM 3aNOJHEHHOTO KPOCCBOPZA. DTO CIIOCOOCTBYET 3aIlIOMHHAHUIO TEPMUHOB
Y IOHSITHH.

“Hembie kpocceopost”. B 3TOM cilydae ydammMcsl IpeiaraloTcs MyCThIe KIIeT-
KH KPOCCBOP/Ia, yYallHecs CaMU HAXOMST M 3alMCHIBAIOT MOHATHUS M0 TEME, a TaKKe
COCTaBIISIIOT OIPE/IEIICHUS ISl HUX.

“Cocmaéb cam”. YdampuMcsl TIpeAjiaraeTcsi COCTaBUTh KPOCCBOPA Ha CBOE
YCMOTpEHHE U3 OMONOTHYEeCKUX TEPMUHOB U MOHATHH. s 3TOTO yuammecs cucre-
MaTH3UPYIOT HHPOPMAIIHIO TI0 TeME, TPYIIHUPYIOT CI0Ba MO KOJINYECTBY OYKB U

[IpumeHeHnEe KPOCCBOPIOB HE MOXKET CTaTh OCHOBHOH ¢op
MPUMEHEHUE KPOCCBOPJOB IIEJIMKOM WM WX (pparMeHTOB naeT X
TaThl, BBI3bIBAsl MIO3HABATENBHYIO aKTUBHOCTH M HHTEPEC YYaHIIXC

moBkIIIaeT 3 (HEKTUBHOCTH YPOKOB.




CUCTEMATU3AIIAA BUOJJOTMUYECKUX 3HAHUI

B kypce Ouwonormm 9-ro Kiacca ynensercss CyIIECTBEHHOE BHHMaHHE
W3YYEHUIO CYTH OCHOBHBIX IPOILIECCOB, MPOUCXOIAIIMX HAa PAa3HBIX YPOBHSIX
OpraHuzalyy KUBOH Mpupoasl. OCHOBHBIMH YMEHHSIMH, (OPMHUPYEMBIMH BO
BpeMsl W3yYeHHS OMOJOTHYECKUX IMPOLECCOB U HUX 3aKOHOMEPHOCTEH, SBISIETCS
YMEHUE MPaBUIBHON CHCTEMATHU3allMi U3YUYEHHOr0 MaTepuana, BEpHOro, TOUHOTO
SICHOT'O Pa3bsICHEHUSI CYTH IPOLIECCOB, HABBIKM MOJArOTOBKH IMpPE3CHTAUUH. Yuu-
TBIBasI, YTO 9-1 KJacc sIBISIETCS BBITYCKHBIM, 0c000€ BHUMAaHHE CIENyeT YACTITh
(hOpMHUPOBAHUIO HABBIKOB MOATOTOBKH Tpe3eHTaruu. dopMupoBaHHe 3THX Ha-
BBIKOB IIPEANOJIAraeTcs ¢ HOMOLIBIO PEAIN3allui HIDKEYKAa3aHHBIX CTaHIapTOB:

1.1.1. Cobupaer wuH(pOpPMAaLUI0O W TOTOBUT MpPE3EHTALMU 00 OTpacisX HayKH
(IIITOTIOTHS, THCTOJIOTHS, ONOXUMHS ), U3YIAIOIIHX KUBBIC CYITICCTBA.

1.1.4. [TosicHSIET CYTh MUKPOABOIIIOIMH U TOTOBUT IIPE3CHTAIIUH TI0 TEME.

2.1.1. T'oTOBUT Mpe3eHTaLNH, CBSI3aHHBIE C CYTHIO H COACPKaHHEM OHOIIOTHUECKUX
MIPOIIECCOB.

2.1.2. ®aktamMu OOBSICHICT MPHUYUHBI HAPYIICHWS OOMEHA BEIIECTB M TOTOBHT
Mpe3eHTallH.

3.1.1. ToTOBUT Tmpe3eHTalMM O 3HAYCHWH M POIU COIMAIBHBIX (PAKTOPOB B
(hopMHEpOBAaHUH YETTOBEKA.

3.1.2. Pa3bsicHseT MEXaHU3M BBICIIEH HEPBHOW JIEATENHOCTH YEJIOBEKa U TOTOBUT
Mpe3eHTalNH.

3.2.2. PazwscHseT 3HadYeHHWE 3J0POBOTO o0pa3a KH3HH U PEMpPOIyKTHBHOTO
3/I0pOBBSI, TOTOBUT pedepaThl.

4.1.1. Pa3pscHseT poiib IKOJOTHYECKHX (PAKTOPOB B JKM3HU KHUBBIX CYIIECTB,
TOTOBHT MPE3CHTAIINH.

4.2.1. O6o06maer cBOW HAOJNIONACHUS W TOTOBUT IIPE3CHTAIMH, CBS3aHHBIC C
PETHOHATBHBIMU KOJIOTHYECKUMHU TTPOOIeMaMH.

4.2.2. Cobupaer ¢aktel 00 oxpaHe BHUIOBOTO MHOTO00pa3Hsi >KUBOWH HPUPOJBI
AzepOaiikana, TOTOBUT IIPE3CHTAITHH.

CopnepxarenpHasi 4acTh (3HAHUS) STUX IOJACTAHIAPTOB JaHa B y4eOHHUKE, e
YCBOEHHUE OCYLIECTBIISAETCS C MOMOUIBIO MPENCTaBIEHHOTO TEOPETUYECKOTO U MPaK-
THYECKOro y4eOHOoro Martepuana. Jlis peanmu3anmuyl BTOPOH YacTH TOJCTaHIAPTOB
(ymMeHmsI), TO €CTh IS BBIPAOOTKH OIPEACIICHHBIX YMEHHH y ydYamIuxcs, HeoO-
X0AuMO (GOPMHUPOBATh Yy HHUX CIOCOOHOCTH CaMOCTOATENFHO MPOBOAUTH MOUCK
COOTBETCTBYIOIIEH HWH(OpPMAINY, TPAaBHIBHO HWCIONB3YS TMPH 3TOM Pa3IUIHBIC
WCTOYHUKH W CPEIACTBA, TIOJH30BATHCA BO3MOXKHOCTSIMH HH(QOPMAIHOHHBIX
TEXHOJIOTHH, TMPOBOIUTH MPAaBUIBHYIO CHCTEMATHU3alUI0 U 0000IECHHE HAKOIUICH-
HOT'O MaTepuana.

s hopMHpOBaHHs COOTBETCTBYIOIIMX CIOCOOHOCTEN M HapgikoB

PEKOMEHIAIMY TI0 MPABUILHON CHCTEMATHU3AI[MH HAKOIL
TOMY TOT (haKT, YTO B KOHIIE KaXXIO! TJIaBbl YUeOH aB
MPAKTHYECKU B KaXJIOM YPOKE MPEIararoTcs TeM



10 M3y9acMOMy MaTepuaiy, uMeeT ocoboe 3HaueHue. Cozracho 200080My NAAHY
o051 0bcydcoenuss npeseHmayuil npedycmompensl akademuyeckue yacol (cm. “Tad-
AUYA Peanu3ayuu Co0epHcAmelbHbIX CMAHOapmo8 no npeomemy”).

Jns dopMupoBaHHS W CHCTEMAaTH3aIlUM OWOJOTHYECKUX 3HAHHWH OO0JbIIoe
3HAYCHHE WMEET YMEHHE COCTaBJIATh KIACCU(UKALMOHHBIC TaOJUIlBI, rpadukw,
JarpaMMbl U CIIMCKH Pa3Iu4HOM (hopMbl. MHOTOJICTHSS Mearornyeckas mpakTHKa
MOKAa3bIBACT, YTO WHQOPMAIHSI, CHCTEMATU3UPOBAHHAS B TIOA0OHOM (opme, Jyurie
ycBaWBaeTCs ydamuMucs. VIMEHHO MO3TOMY B METOAWYECKOM IIOCOOHMH ISt
neiarora npeiararoTesl TA0UIBl H CXEMBI ISl KaXKI0TO ypOKa.

[Tpe3eHTanus yJanmuMucsl MpUOOPETEHHBIX 3HAHWI B Pa3MUUYHBIX (opMax Wr-
paeT OOJBIIYI0 poiih B (DOPMHUPOBAHUN CIIOCOOHOCTEH K CaMOCTOSITCIIEHBIM HCCIIe-
JIOBaHUSM, MPABUIBHOMY M CHCTEMHOMY MPEMOJHECCHHUIO MOJyUYCHHBIX Pe3yJibTa-
ToB. [Ipe3eHTanuu Moryt ObITh B (hopMe KapTOTEKH, JOKIaaa, pedepara, 3iek-
TPOHHO# MPE3CHTALUH H T.1I.

Opranuzanus padoTbl ¢ HAYYHOH M HAYYHO-TIONMYJISIPHOM JINTEpaTypoii

B crapmmx knmaccax odYeHb BaXXHO HAYYHTh YYaIIUXCS METOJUKE paboThl ¢
nHpopMaIeil W3 HAyIYHOW W HAYYHO-TIOMYJISIpHOW juTepaTypbl. CyIIeCcTBYIOT
CJIeyIoIIre BapUaHThl TaKOW paboThI (IO CTEMEHN yCIOKHEHHS):

1) kapToTeka (Habop aHHOTaIWH);

2) moxian,

3) pedepar.

KaproTeka npencrasisieT co00il KOMIJIEKT KapTOYeK Majoro pasmepa (mpuo-
JU3UTENBHO MOJIOBUHA JHcTa opmara A4 Win eimle MeHbIe). B kaxmoil kapTouke
3anuchIBaeTcs WHpopMmarms jumrs 00 oMHOM oOBekTe. JTa WHGOPMANKs T0JDKHA
OBITH TAKOHUYHOW, KOHKPETHOM U B TO K€ BpeMs NOJHOH. OOBIYHO 3amuch HHDOp-
Mal B BUE aHHOTAIMH Oelee IenecooOpasHa. [lmaH aHHOTAruuM JOKeH OBITh
TIPEICTABIICH MPUOIU3UTEILHO CICAYIOMHUM 00pa3oM:

1) Ha3BaHUE TEKCTA;

2) OCHOBHBIC HJIEH TEKCTA;

3) ¢baxThL, apTYMEHTHI U OIBITHI B MTOAAEPKKY OCHOBHBIX HUCH;

4) mpoTUBOpEYHs MEXLy apTyMEHTaMU;

5) mpo0GiieMbl (HEAOCTATOK WIIM OTCYTCTBHE HH(OpMALKHU O 4eM-TH100).

OOyueHre COCTaBICHUI0O KapPTOTEKH CIieAyeT HAUMHATh C TEKCTOB YUeOHHUKA.

Joxaan mpencraBisieT coOOH TEKCT, B KOTOPOM IPUBOJUTCS CPaBHEHHE JIBYX
i 0ojiee MHEHMI YYEHBIX, Pe3YJIbTaTOB MCCIICAOBAaHUI 10 BhIOpaHHOW Teme. Ha
MepBOM 3Tare OOY4YeHHS BO3MOXKHO COCTaBJICHHE JIIEMEHTAPHBIX OKIAJO0B IO
MaTepuanaM >HIHKIonenuu win Mateprera. OcHOBHAs 3a/ada JOKJIaja — CpaBHe-
HUE PA3MYHBIX MHEHUH M MOWCK BO3MOXKHBIX NMpoTuBopeunii. O0beM qokiaza He

Oonee 2 cTpaHuIl.

Pedepar ormiinyaercs ot J0KIama TEM, YTO HA OCHOBE cpaBHeﬂi MHERUI
HBIX YYCHBIX MO BBIOpaHHOU Teme aBTop pedepara GopMyIupyeT JIEM po
THBOPEYUS) M BBIIBUTAET THIIOTE3bI Ui MX perreHuit. Ota {opm OGOTHINOILIE-

HUBaeTCs BbIMIe, 4eM Aokiaa. Oowem pedepara — He 0o CTPaHMII.

s




Kax npasunvno nanucame pepepam

Pedepar — 310 camocrosiTenbHas HaydyHO-HCCIIEAOBATEIbCKass padoTa ydarie-
rocsi, TJIe aBTOP PACKPBIBACT CyTh MCCICIYyEMON MPOOJIEMBbI; IPUBOIUT Pa3IUYHEIC
TOYKH 3PEHHSI, @ TAKXKe COOCTBEHHBIE B3TJISIIIBI HA HEe.

TemaTrka pedepaToB ONpeAemseTcss yUuTelIeM, a IpaBo BeIOOpa TeMbl pede-
paTa mpenoCTaBIseTCsl CAMOMY y4aleMycsl.

Y4uTens T0MKESH 03HAKOMUTD YUAIUXCs ¢ TPEOOBAHUSIMHU, TPEABSIBIICMBIMU K
dbopme HammcaHus pedepara, ONPEACIUTH €Tr0 MPUMEPHBIH 00bEeM, KOJIMYIECTBO
MIEPBOUCTOYHUKOB, KOTOpBIC OyIyT MpoaHaIU3UpOoBaHbl B padorte. Ilomolns B BBI-
Oope muTeparypsl s pedepara TAKKe BXOJUT B KOMIETCHIHIO YUIUTEIS.

Omanvl pabomul Had peghepamom

1. ®opmynupoBaHue TeMbl. Tema OKHA OBITH HE TOJBKO aKTyallbHOW IO
CBOEMY 3HAYEHHUIO, HO OPUTHUHAIBHOM, HHTEPECHOM O COJIEPKAHUIO.

2. llogbop u n3yueHne OCHOBHBIX HCTOYHUKOB I10 TEME.
. CocraBnenue Oubnuorpaduu (mepedeHs UCTIONB30BAHHON JTUTEPATYPHI).
. O6paboTKa 1 cucTeMaTH3anus HHOOpPMAaITHH.
. Pa3zpabortka mnana pedepara.
. Haniucanme pedepara.
. IlyGnuaHOe BBICTYIUIEHHE C pe3yIbTaTaMU UCCIICIOBAHUSL.

NN bW

Ogpopmnenue pechepama
1. TurynbHBIA IUCT. 3MeCh YKa3bIBAaeTCsI UMSI aBTOpa, Ha3BaHWE paOOTHI, JaTa
HaIMCaHuA, TOpoA (palloH, PETHOH), T/Ie TPOBOAUTCS HCCIIeIOBaHE.

2. Ilnan-ornasiaenue. B HeM mociegoBaTeNbHO M3JIAraloTCsl Ha3BaHUS ITyHKTOB
pedepara, yKa3bIBaIOTCS CTPAHUIIBI, C KOTOPBIX HAYMHACTCS KAXK]IbIHA MTyHKT.

3. Brenenne. @opmynupyercs CyTh UCCIETyEMOU MPOOIEMbI, 000CHOBBIBACTCS
BBIOOP TEMBI, OIIPECISETCS €€ 3HAYMMOCTh U aKTyallbHOCTh BEIOPAHHON TEMBI, yKa-
3BIBAIOTCS 1I€JTh M 33/1a49M pedepaTa, JacTcs aHAIN3 UCIIOIb30BAaHHOMN JINTEPATYPHI.

4. OcHoBHas 4acTh. Kaxnmprii paszmen, JOKazaTelnbHO PaCKpPHIBas OTACIHHYIO
Mpo0OJieMy WM OAHY M3 €€ CTOPOH, JOTHYECKH SIBISIETCS MPOAODKEHHEM Ipebl-
IyIIeTO, JAlOTCS BCE OINpEACNiCHUs MOHITHH, TEOpEeTUYECKUE PpacCyX ICHHE,
WCCIIEJIOBAHHUS aBTOPA WM €T0 N3Y4YeHHE TPOOIeMBbl.

5. 3axmouenwue. [logBonarcs urorn nim gaercs 0O0OIIEHHBIN BBIBOJ MO TEMeE
pedepara, npeanaraTcs peKOMEHALNH.

6. Criucok JuTepaTyphl.

Y4eOHbIe MPOEKTHI
[Ipoekr — 310 (hopMa NEATETHLHOCTH, HANpaBJICHHAS Ha JOCTH)KCHUE 3apaHee
MOCTABJICHHBIX IIeJIeW M Ha paspelieHHe KOHKPETHOM mpoOieMbl. B mpoekr,

(hparMeHT, MOTYT OBITH BKITIOUEHBI TOKIIAIBI, pedeparsl, pesynLTaﬁ CCII
W CaMOCTOSITEIIBHOM TBOPYECKOW paboThl yuamuxcs. [Ipu sToMm Ka i M

JTOJKEH COOTBETCTBOBATH IIEITH TIPOEKTA.
[Ipu BEIOOpE TEM ISl MPOEKTA CIEMyeT yACIUTh BH 1 HEKO

TaM. YdanmMmcs clenyeT pEeKOMEHI0BAaTh H&H60H& UM T€
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nierocsi, paboTaroiero HaJ MPOEKTOM, JOJDKHBI OBbITh TIEpBOHAYATBHBIC MpPE/-
cTaBiieHHs 10 TeMe. Ho BBIOOp CIMIIIKOM 3HAKOMOW TEMBI TOXKE HellenecooOpaseH.
Tema nOmKHBI OBITH BBIOpPAaHA TaK, YTOOBI ydaruiics, paboTaromuil Hajl MPOSKTOM,
MOT MPHOOPECTH HOBBIC 3HAHUS M yMEHHs. [IpOEKTHI AENSATCS Ha JBE TPYIIIBI:
obyuaiowue M camocmosimenbHvle meopueckue pabomul. BeIoHeHnE y4eOHBIX
MPOEKTOB CIOCOOCTBYET BHIPA0OTKE Y YYalllUXCs MHOTHUX BaXKHBIX KadyeCTB.
BeinonHeHne y4eOHOTO MPOEKTa CIOCOOCTBYET BBIPAOOTKE Y YYAIIMXCS TaKHX
Ba)XXHBIX KAuecTB, KaKk COBMecTHas paboTa, MpPOBEICHHE CaMOCTOSTEIBHOTO
HCCICA0BaHu, MPaBUIIBHOC CUCTCMATHU3UPOBAHUE ITOJTYYCHHBIX BBIBOOOB, YMCHUEC
MPaBUIIBHO JIENaTh MPE3CHTAIUI0 PA0OTHI.

C »TOM TEeNbI0 B KOHIE KKIOTO pasfiena il Oosee yriayOIeHHOTO MU3YUCHHS
marcpuajia, B TOM YHCJICE U B 06J'IaCT$IX X MPaKTUYCCKOI0 MNpUMEHCHUA, MPEA-
CTaBJICHO HECKOJBKO TE€M JJIs YYeOHBIX MPOCKTOB. YUUTENIhb MOKET M CaM Ha CBOC
YCMOTPEHHE TPEATIOKHUTE JAOTIONHUTEIHHO COOTBETCTBYIONIUE TEMbI YISOHBIX MPO-
exToB. Ecin POJIb YUUTEIIA B MOATOTOBKE yqe6HLIX IIPOCKTOB B Ooitee MIIaguInx
KJlaccax 0oJjiee 3HaYMMa, TO B CTapIIMX KIACCAX 3TO CISAYET CBECTH 0 MUHHMYyMa,
MPEJOCTABUB TEM CAMbIM YYaIUMCS BO3MOXHOCTH €Ile 0oJiee CaMOCTOATEILHO
BBIMOJTHUTE 3Ty paboTy.

OPrAHM3ALIUA OBOBHIAIOIIUX YPOKOB

OcHOBHasg OUAaKTAYecKas IeTb OOOOIIAIONINX YPOKOB — CHCTEMAaTH3aIls H
3aKperiecHne TPHOOPETCHHBIX 3HAHWKA 1O Oojiee 3HAYUMBIM TeMam. llomoOHbIe
YPOKH MOMOTAIOT PACIIUPUTH 3HAHKS U COBEPIICHCTBOBATh 3aIUIAHUPOBAHHBIC YMe-
Hus. [lpoBeneHue oO0mero ompoca TO3BOJSET BBIIBUTH Ooliee CIIOXKHBIE IS
YCBOGHHS yYallUMHUCS TEMBl M CTaHAAPTHI, pealm3anusi KOTOPHIX HAXOAWTCS Ha
OTHOCHUTENIFHO HHM3KOM ypoBHE. [Ipu 3TOM Ienecoo0pa3HO MOCTPOUTH YPOK Tak,
Y4TOOBI C/IeTaTh BO3MOXKHBIM YCTPAaHEHHE CIA0BIX CTOPOH YYAITXCS.

B Teuenme roma 3amiaHupoBaHO 2 o0oOmaronmmx ypoka. Ha ypoke memaror
JOJDKCH IaTh y4dalluMCs BOIPOCHI M 3alaHUA IO IOJACTaHAapTaM, 3allJIaHWPOBAH-
HBIM B 3TOM TOJYyroauu. [Ipu 3TOM TOBTOPSIOTCS Ba)KHBIC MOHSATHUS, JAFOTCS pas-
JUYHBIE 3aJaHWs, MUMEIOINEe IIeTh IOBBICUTH YPOBEHb peaNn3alnyd CTaHIapTOB
conepkanusi. Jlpyroii 1eipio MoJg00HOr0 YpoKa SIBJISETCS MOArOTOBKA YYaluXcs K
00JIBIIOMY CYMMAaTHBHOMY OICHUBAHHIO.

COBPEMEHHOE OHEHUBAHHUE

CornacHo npukasy MHHHCTpa oOpa3oBaHus AzepOaiikanckoil PecrryOmiku Ne8/2

ot 28 nexabpst 2018 Obumn yTBepxKIeHbI [IpaBuia nmpoBeneHNs aTTecTaluy yYaxcst
00111e00pa30BaTEIBHBIX YUPEHKIACHUH (32 UCKITFOUCHIEM UTOTOBOTO OIICHUBAHYIS).

OneHuBaHMe SIBISCTCS OAHUM W3 BaKHEWIIMX 3TaloB Ipolecca OOydeHHs.

OueHuBaHKE JOCTHKEHUH y4allUXcsl JOJDKHO OBITh HENPEPHIBHBIM, TUHAMUYEC

U Tpo3padHbIM. B cooTBeTCTBUM € HpEeIMETHBIMH KyppHKynyMaﬂ, oue

S
a

HalpaBJICHHOE Ha YIy4lleHHe KadecTBa OOpa3oBaHUs, CTaHO
(bakropom ympaieHus uM. [ OLICHWBAHUS YPOBHS OCBOCHHS CO TeNBHBIX

CTaHIapTOB ObLIH OIIPEACIICHBI CTAaHAAPTHI OLICHUBAHWA. HIIKO € OLCHH-
BaHHC BKIIHOYACT ()uaeuocmuueCKoe, qbopMamueﬁoe mMma oe o1ec



JluarHocTuyeckoe OlEeHMBAHHME TIPEANONAraeT ONEHUBAaHHE HadaIbHBIX
3HaHUH W yMEHHH Yyd4alluxcs Ha KaKOM-TO JTarme OOy4YeHHMs IO TpeaMETy.
JlmarHocTryeckoe OLIEHWBAaHUE, KaK BHUIHO M3 €0 Ha3BaHHWA, — 3TO AMArHo3, KOTO-
PBIF CTaBHUTCS ydameMycs WM jK€ BCceMy Kiaccy. DTOT BHI OIEHWBAaHUS IIOMOTAET
MONMYYHTh WHOOPMANHIO O KPYre WHTEPECOB Y4alIUXCs, MX KpPyrosope, cpeie
npokuBaHuA. Pe3ynbTaTbl 3TOr0 OLEHHMBaHUS HE (UKCHPYIOTCS B O(QHIMAILHOM
IOKYMEHTE, a HaXOISAT CBOE OTpPaKEHHE B TETPAIM IJS 3aMETOK YUYUTElNs, C HUMHU
3HAKOMST KIIACCHOTO PYKOBOAMTEIS, POAUTENEH, yauTeeH-IIpeAMETHUKOB.

MeTozsl U CpelcTBa, UCIIONb3YEeMbIE [Tl AUArHOCTHYECKOTO OLIEHUBAHUS, — 3TO
WHTEpBBIO, Oecena, HaONIOAEHWE, 3alaHusi, COTPYIHHUYECTBO C POIUTEISIMH H
IPYTHAMH YUUTEIIMHU-TIPEIMETHUKAaMH. JIMarHOCTHYeCKOoe OIEHNBAHNE TTO3BOJISIET B
3aBHCHMOCTH OT €T0 Pe3yJIbTaTOB U3MEHSTD LENHU U METOABI O0YUEeHHUS.

Llens  ¢opMATHBHOIO OLEHMBAHMSI COCTOMT B  HaOJIOAEHMHM  HaX
JIeSTEIbHOCTBI0 yUaIlerocs, HaIlpaBIEHHOW HAa OCBOEHHE 3HAaHWU W HAaBBIKOB,
MPeyCMOTPEHHBIX COJEPKAaTENbHBIMHA CTaHIApTaMH, OMpEAeIeHNH U YCTpaHESHHH
BO3HHMKAIOIINX B Mpouecce oO0ydeHus: mpobiem. DopMaTHBHOE OICHWBAHHE HE
sisieTcst opunmanpHpIM. OHO TMPOBOIUTCS MO KPUTEPHUAM OIICHWBAHUS, KOTOPHIE
BBIBOJIATCS. HA OCHOBE IleNiel OOy4YeHWs W 10 COIEpKaTeNbHBIM CTaHAapTaM
npeaMera. YUuTedbh MOATOTABINBAET pyOpuku 1o 4-x GamuipHOU cucteme (I — IV
YPOBEHB) B COOTBETCTBUH C KPUTEPUSMHU OLICHUBAHUS. B HCKIIFOUNTENBHBIX CITydasx
MOXXHO COCTaBHTHb PYOPHKH JUIsI OICHWBAHHUS IO 3- WM S5-0aTbHON cHcTeMe.
Pesynerar pmestensHOCTH Yyuamierocst (ukcupyercss B "Terpagm yuuTens uis
¢dopmaruBHoro ouenuBanus” pumckumu mudpamu (I, 11, III u 1V), a B nHeBHUKE
YYaIerocs — CIIOBaMH.

B Terpagm mns popMaTHBHOTO OIEHWBAHHWS 3aMETKH OTHOCHTEIHFHO COIepKa-
HUS pyOpUK 1 HHPOpMaK 00 OLIeHKaX yYalluxcs BeIyTCs MPOU3BOJIBHO. B KoHIe
KaKIO0T0 TIOJTYTOUsl YIUTEIh Ha OCHOBE (POPMATHBHBIX OLIEHOK B TETPATU COCTAB-
JISeT KPaTKOe OMMCAHWE PEe3yNIbTAaTOB NEATENIBHOCTH KaXKIOTO YYallerocss U COX-
paHseT ero B MOpTHOINO YUCHHUKA.

st mpoBenenust GOpMaTUBHOTO OLICHUBAHUS MCIOJB3YIOT CIEUUATBHYIO MIKaTy
oreHuBaHusA — pyopuku. OHA OTBEYaeT Ha JABa BOMPOCa:

— YTO HaJ0 OIICHUBATh (OOBEKT, COMCPIKAHUE, ACTICKThI, B3aUMOJICHCTBHE, 0COOCH-
HOCTH);

— KaKk MOXXHO OIpEAENUTh OCOOCHHOCTH HHU3KOTO, CPEIHEro, BHICOKOTO YpPOBHS
JIOCTHIKEHUIN?

[lIxama oIeHUBAHUS SBIIACTCI MEXAaHW3MOM BBICTABICHHUS OIICHOK (0ayioB) 3a
ypoBeHb nocTrxkeHnid. [y cocTaBieHns pyOpHK HYKHO 3apaHee OINPENeInTh IIeTH
00yueHUs U BBIOpaTh OMHY U3 (DOPM OIICHWBAHUS (IUATHOCTHIECKOE, (POPMATHBHOE
WM CyMMAaTHBHOE).

CyMMaTHBHOE OLIEHMBAHHE — 3TO OIIEHHUBAaHME JOCTH)KCHUM ydaliuxcs
ompezaeneHHOM dTare (Y4eOHBIH OJI0K, TOIYToIue M KOHEIl Tofa) O
SIBIIIETCS] HaJIS)KHBIM IT0OKA3aTeJIeM YPOBHSI YCBOCHHUS COAEPKATEIbH

CyMMaTHBHOE OLCHMBAaHUE COCTOMT K3 Majoro u OousbHioro

OLICHHWBAHMA.




Manoe cymmaruHoe orennBanne (MCO) poBOAWTCS yUHUTEIEM B KOHIIC WIIH
cepeauHe M3y4YeHHs TJIaBbl WIM pas3zgena. bojplioe cyMMaTHBHOE OllEHHBaHHE
(BCO) npoBoauTCsi pyKOBOACTBOM OOIIIEOOPA30BATEIBLHOTO YUPESKICHUSI B KOHIIC
KaX0ro mnosryroaust. J{ns oneHuBaHus pe3yJbTaTOB B CYMMAaTHBHOM OLICHUBaHWUU
yYalmmMcs peaaraloTcs 3a1aHus.

B TeuyeHune monyroams y4uTellb MPOBOIUT HE MEHBIIE TPEX U HE OONbLIC IECTH
Manpix cyMMaTHBHBIX OLEHMBaHUN MO BceM npeameram Bo II-XI kmaccax. Jlatsl
[POBEIEHUS MAJbIX CYMMATHUBHBIX OLIEHHBAHUH IO IpeaMeTaM OObABISIOTCS
YUHUTEIEeM yYalllUMCs B TEUEHUH NEePBOM HEAETH Y4eOHOTro Toa.

Marnoe cyMaTuBHOE OLICHUBAHKE 10 KAXKIOMY HPEAMETY NMPOBOIUTCS B TCUCHHE
onHoro (1) akazeMuuecKoro Jaca, B TE4EHHE KOTOPOTO MPOXOAUT 3TOT YPOK.

Mausie ¥ OoJbIlIMe CyMMapHbIC OILIEHKH u3MepsitoTes 1o 100-0ayuibHOM 1mIKare.
CpenctBa OLIEHMBaHUS (BOIPOCHI), UCIIOJIB3yEMbIE B CYMMAaTHBHOM OIICHMBAaHHUU
JOJDKHBI OBITH TIOATOTOBIICHBI ¢ y4eToM TpeOoBanuii "KoHLenuuu OLEHHBaHUS B
cucteme obmiero obpazoBanmsi AszepOaiipkaHckol PecrmyOnmku", yTBep:KIcHHON
yka3zoM Ne9 Kabunera MunuctpoB Aszepbaiimxanckoii Pecryonuku ot 13 sHBaps
2009 roga. Bonpocsl ais KaxI0ro Kiacca o KOHKPETHOMY MPEIMETY COCTaBIISIOT-
csl s 4-X ypoBHEW. YpOBeHb | sIBJsieTCS caMblM HU3KUM, a YPOBEHb 4 TpejicTaB-
nsieT co0oif camblil BRICOKMH YpOBEHb. BOIPOCH MOATr0TaBIMBAIOTCS pa3HOW crere-
HHU crnoxkHocTH. K Bompocam 1-ro U 2-ro ypoBHEH OTHOCST BONPOCHI, HAa KOTOPHIC
MOXET OTBETHUTH OOJIBIMMHCTBO yJamuxcs. Bonpock 3-ro u 4-Tro ypoBHEH mpeaHas-
HaveHbl A7 Ooyiee MOATOTOBIEHHBIX ydamuxca. Pacmpenenenue 0ajioB 3a BOI-
pocsl o 100-0aipHOM mIKaje cieayouiee:

— Bonpockl 1-ro ypoBHs coctaBisaoT 20% ouenuBanus (v 20 6annos);
— BOTIPOCHI 2-T0 ypoBHS cocTaBirsitoT 30% ounenuBanus (v 30 6amioB);
— Bonpockl 3-ro ypoBH: cocTaBisaoT 30% ouenuBanus (nim 30 6annos);
— BONPOCHI 4-ro ypoBHs cocTaBisaoT 20% ouenuBanus (nim 20 6ayios).

CooTBecTBHE MOITYYECHHBIX y4JaluMcs 0a/uI0B CyMMAaTHBHOTO OLICHUBAHHS OLICHKaM

2, 3,4 u 5 onpenenstorcs ciaeayonmM oopazoM (myHKT 4.19 Ipasun):

bann B uaTepBaie OrneHka
[0-30] 2 (HEYTOBIIETBOPUTEIILHO)
(30-60] 3 (Y1OBJIETBOPUTEIILHO1)
(60-80] 4 (xoporto)
[80-100] 5 (oTau4HO)

PacuéT nosryrogoBbIX ¥ ro10BbIX OLEHOK

Banbl 3a monyrojxie pacCUUTHIBAIOTCS Ha OCHOBE 0aJlIOB, MOJIYYCHHBIX yYUCHH-

KaMH{ B MaJlbIX M OOJBIIMX CYMMAaTHBHBIX OlleHMBaHUsAX. COOTBETCTBHE Oayia 3a

MOJIyrogue OueHKe 2, 3, 4 wiu 5 ompenensercss B COOTBETCTBUU C ITyHKTOM 4al9

Hacrosmux [IpaBui. bamt u orenka 3a moyyroaue 3aHOCHTCS B mwbmﬂ Kyp
Y JHEBHUK y4aIlErocs.

bann 3a nojgyrogue mo TeM npeamMeTaM, 1o KOTOPbIM HE OBO 10
CYMMaTUBHOE OLCHHMBAHUE, PACCUHHUTBIBACTCA Ha OCHO 0a OB, aH
MaJIbIX CYMMATHBHBIX OLICHUBAHUAX: ‘




7 = MOy T Meo, +... + Hco,

n
11 — Gan yuamerocs 3a MOJIyrojue; Mcoi, MCO2, ..., MCOn — OQILIbI, HAOpaHHBIC B
MaJIbIX CYMMATHBHBIX OIIEHUBaHUSX; /1 — KOJUYECTBO MAJIbIX CYMMATHBHBIX OIEHH-
BaHWA. bamn 3a momyromue mo TeM mpeaMeTaM, IO KOTOPHIM IMPOBOIUTCS OOJIBIIOES
CyMMAaTHBHOE OIICHMBAaHUE, PACCUMTHIBACTCSA Ha OCHOBE 0a/lioB, HAOpPaHHBIX yuya-
IIMMCS B MAJIBIX U OOJIBIIIOM CYMMAaTHBHOM OIIEHWBaHUSX CIEIYIOIIUM 00pa3oM:

7 = Meo +mco, +...+ meo, 40 +ECO'ﬂ

n 100 100

5CO — 6ann, monydeHHbIH B OOJBIIOM CYMMAaTHBHOM OLICHMBaHHH, IPOBEICH-
HOM B KOHIIE TIOTYTOIUS.

l'omoBoit 6amn 00yyaeMoro pacCUMTHIBAETCS KaK CpeqHe-apu(MeTHIecKoe ero
0aJUTOB 3a TMOYTOIMS U OIPEeNsIeTCs COOTBETCTBYIOMIEH oneHkol 2, 3, 4 niu 5 Ha
ocHOBaHMM NyHKTa 4.19 [IpaBui.

OlieHKa 3aITUCHIBACTCS B KJIACCHBIN ypHAJ M THEBHUK IIKOJILHUKA.

[TepeBoa yuammxcs U3 Kjacca B KJacC PEryIHpPyeTCs MpaBUIaMH, YTBEPKICH-
HBEIMH MUHHCTEPCTBOM 00pazoBaHms A3zepOaipkanckoil PecryOmnkm Ha OCHOBE
PEe3yIBTATOB TOJIOBOTO OIICHUBAHWIS.

TEXHOJIOI'MSI PABOTBI 11O YYEBHBIM MATEPUAJIAM

B 9-M kmacce mpegycmarpuBaeTcs H3YyUYEHUE TEOPETUUYECKUX U MPUKIAIHBIX
OCHOB 0011Ie# OMOJOruK. YUUTHIBast, YTO HEKOTOpast HH(popManus, peIcTaBIcHHAS
B JJAHHOM y4eOHHWKE, YaCTHUYHO 3HaKOMa yJalIuMcsi U3 Kypca Ouojioruu 6-8 kiac-
COB, PEKOMEHIYETCSl B Hayalle KaKIOTo paszjiesia IPOBOAUTH IHAarHOCTHYECKOE
OLICHUBAaHUE 3HAHUM YUYEHUKOB C LIEbIO BBISBJICHUS Y HUX YK€ UMEIOIIUXCS 3HAHUN
10 TAHHBIM TeMaM.

Juarnoctuieckoe OLCHUBAaHHE MOKET MPOBOAUTHLCS MENaroroM B JIOOOH BBIO-
paHHOH WM Qopme: YCTHBIA OMpPOC, TECThI, KpaTKas MHCHMEHHAs IMPOBEpPOYHAs
pabota u T.11. Bompock! TOMKHBI OXBATHIBATH MATEPHAIIbI, IPEACTABICHHEIE B 3TOM
paszzene U npoiiieHHbIe B MIaAIIMX Kiaccax. Eciy yuyamuecs UCTIBITBIBAIOT 3aTpy/I-
HEHUS TpU 00CYKISHIH KaKUX-TO BOIIPOCOB, TO OOCYKACHHUIO H PAa3bsICHEHHUIO 3TUX
BOTIPOCOB CJIEYET yIENUThH OONbIllee BHUMAaHUE W BPEMSI.

Bonpocek! Al IMArHOCTUYECKOT0 OLIEHUBAHUSL:

e Kakne oOmacTu HayK WM3y4arOT JKUBbIE OpraHu3Mbl? UTo sBiseTcs OOBEKTOM
M3YUYEHUS ITHX HAyK?
KakxoBBI OCHOBHBIEC CBOHCTBA KUBBIX OpPTaHU3MOB?

KakoBwI ypoBHH OpraHU3aIyH KUBBIX CYIICCTB?

Kakue HeopraHu4ecKie BelecTBa BXOIT B cocTaB KieTok? Kaglsa nx{pois?

Kaxne opranmdeckue BemecTBa BXOAAT B cocTaB KireTku? Kako po.
BOTHRIX U

KakxoBel 0COOCHHOCTH XMMHYECKOTO COCTaBa KIETOK pacfeHuil

rpuboB?




Vpor 1/ Tema 1: OCHOBHBIE CBOMCTBA )KUBBIX OPTAHU3MOB

2.1.1. F'oToBUT npe3eHTaINH, CBI3aHHBIE C CYThIO U COJIEpKAHUEM
OHMOJIOTHYECKHX MTPOIIECCOB.

IloncTanmapThl
A nap 2.1.3. MaremMaTH4eCKIMH CTIOCO0aMH 000CHOBEIBAET CYTh M COACPIKAHHE
OMOJIOTMYECKUX IIPOLIECCOB M MPOUCXOASAIINE IPH STOM H3MCHEHHSI.
e [IpeactaBnser mHpOpPMANUIO 00 OCHOBHBIX XapaKTEPHBIX CBOHCTBAaX
Pe3ynabTaThl JKHBBIX OPTaHU3MOB.
OBYYEHUSA e MareMaTHIECKHMH CIOCO0aMi OOOCHOBBIBAET CYTh W COICPIKAHUE
OHMOJIOTUYECKHX IPOIECCOB, XapaKTEePHBIX JUIS JKHBBIX OPTaHU3MOB.
OcHoOBHBIE Paznpaxxumocts, Accummisinus, Auccummsanus, HacnenctBeHHOCTS,
INOHATUsA WzmenunBocts, OBomonus, CamoBocnpounsseneHue, [Ipespamenus
1 TEPMUHBI BEILECTB U DHEPTUU

Ilepen TeM, kKak IepedTH K 03HAKOMIICHUIO C TEMOM, yJalllMecs, UCIOIb3Ysl UMe-
IolIMecs 3HaHUs, 00CYKAAI0T BOIIPOCHL, BEIABUTAIOT Pa3IMYHBIC HICH.

— Uto u3yyaeT HayKka Ouomorus?

— Kaxkue napcTBa KuBOii pUpOIBI BaM U3BECTHBI?

— Kakue orpacnu Ouonormm Obimn mM3ydeHsl B 6-8 kmaccax? (IIOBTOpEHHE H
pa3bACHEHNE TEPMUHOB: OOMAHUKA, 300]102Usl, AHAMOMUSL, MUKONO2UA U M.O.)

OOCyKIaroTcs BOIPOCHI, IPE/ICTABICHHBIC B yueOHIKe. Bo BpeMs o0cykaeHus
MeAaror MOJBOAUT yUYAIIUXCsl K MBICITH O TOM, YTO KaXKIBIH OPraHU3M, KUBYIIUI Ha
3emiie, IpEACTaBIsIET CUCTEMY, KOTOpasi 00JaaeT MPU3HAKaAMHU, OTCYTCTBYIOLIMMHU
y HeXUBbIX cucteM. Ho cpeny 3TUX NpU3HAKOB HET HU OJHOTO TaKOI'0, KOTOPBIH Obl
OTHOCHJICSI TOJIBKO K JKMBBIM opraHuzMam. [loaToMy mpu ommcaHuu XKMBOTO Opra-
HU3Ma HY)XKHO YYHMTBIBaTh BCE CBOICTBa *HBOT0. K mpumepy, NeaHuk crnocoOeH K
POCTY, IMOIBM)XEH, NPUCYTCTBYeT OOMEH BELIECTB C OKPY’KAalOIICH Cpemoi, ecTb
pasBUTHE, HO HET BocmpousBeneHus cede nono0HbIX. Kamens, ynaBmmii co ckajisl,
pacmagaeTcst Ha MacCy MeNKHUX KaMHEH, MOJOOHBIX cebe, HO OHM He CIIOCOOHBI K
POCTY, HE 00J1a1AI0T Pa3APasKUMOCTHIO U MOABHKHOCTBIO.

[anee, onupasich Ha 3HaHWS, NOJIYy4YEHHBIC paHee, ydamuecs (QUKCUPYIOT OT-
BETHI B TaOJIHILIE Ha JIOCKE (HeKkomopblie cmpoKu mabauybl OCMaromcs nycmoiMu, Ha
amane npumerenus maobauya 6yoem sagepuiena). Hanpumep,

OcHOBHBIE CBOICTBA JKHBBIX XapakTepHble 0CO0EHHOCTH CBOICTB
OPraHu3MoB

Pa3smHOXeHue VBennueHue yuciaa ocodeil CBOero Buaa

Poct u pazButue CriocoOHOCTh YBEITMYUBATh Pa3Mephl CBOETO Teja
JIBmxenue CrocoOHOCTP MIepeMEIaThCsl B TPOCTPAHCTBE
Pazppaxumocts Peakiuist Ha BO3JIEHCTBUSI BHEIIHEN CpeJibl

Hccenenosareascknii Bonpoc: KakuMu oCHOBHBIMH cnoﬁcTBaMﬂ NED
Bble cyliecrBa?

N3ydeHue TeopeTHyecKoro Marepuaia maparpaga Mo OBOJIM'TE METO1aM
“Uucept”, “Utenune ¢ octaHoBkamu, “O0CykIeH MaJTbI yrmax . 11




n3ydeHus MH(pOpMAIMU 3alOJIHAIOTCS CXEMbl U TaOJIUIbI, KaK IPEACTaBICHHbIE B
pazznene “TIpuMmeHeHHe W MPOBEpKa MOJNyUYSHHBIX 3HAHUI, TaKk U Ipyrue, pa3pado-
TaHHBIE NIEIarOroM WIN YUYECHUKaMH.

OcHoBHOe coiep:kaHNe YPOKa

e JKuBble OpraHu3Mbl UIMEIOT CXOAHBIN XUMUYECKUIA COCTaB U €IUHBIN IPUHIUI
CTPOCHHUS

e OCHOBHOH CTPYKTYPHOH €IUHUIIEH TOYTH BCEX OPTaHU3MOB SIBIIIETCS KIETKA

¢ Bce KuBbIe OpraHU3MBbI IPEACTABISIIOT COO0H “OTKPBITHIE CUCTEMBI”, T. €.
YCTOMYMBBIC JIMIIB TP yCIOBUHU HENPEPHIBHOTO MOCTYIUICHHUS B HUX SHEPTUH U
BEIIIECTBA U3 OKPYKAOIIEH cpebl

¢ JKuBbIe OpraHu3Mbl pearupyroT Ha U3MEHEHHE PaKTOPOB OKPYKaIOIICH HX
cpensl. Paznpaxxumocts

¢ JXusble opranu3msl pa3BuBaroTcs. Poct u pa3sutue

e Bce xuBoe pazmHoxkaercs. CaMOBOCIIPOU3BEACHNE

¢ Bce XuBBIE OpraHu3Mbl 00JIaAaI0T HACIEACTBEHHOCTHIO U M3MEHYHBOCTBIO

e JXuBble OpraHu3MbI IPUCIIOCOOIEHBI K ONPEICICHHON Cpeae OOUTaHus.
[Ipucnoco6IeHHOCTH

Pemienne 3apau (3a0avu ompasicaiom mo uiu UHOE OCHOBHOE CEOUCMBO JICUBBIX

cyuecms).

IIpr npoBeneHHMM BBIYMCIEHUH IEAAror CO3JaeT MEXIIPEIMETHYIO HHTErpaluIo,

ONHPAsICh Ha HABBIKH YYEHHUKOB, pealn3yeMble Ha MaTeMaTHKe.

1) Ecam B Teuenme 1 mecsua 1000 xomopaackux xykoB oOwemaror 4000 x 50 =
=200 000 cM* TUCTOBOM MOBEPXHOCTH, TO Ty TIOBEPXHOCTH MOTYT YHHUTOKHUTH
200 000/50 =4 000 muuuHOK (TUTaHUE).

2) 3a Mecsi Macca IeTeHbIIa KaCUICKOTo TIojeHs Bo3pacteT Ha 30 x 0,5 = 15 kr;
cJeIoBaTeNbHO, K KOHITY Mecsla oH Oynet Becuthb 4 + 15 = 19 kr (poct)

Ipensaraemele Ta0J MBI, CXeMbI H KPOCCBOP/ABI
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CBoiicTBO [IposiBiieHue cBOlicTBA

Bce xuBbIe OpraHn3Mbl COCTOST U3 TEX K€ XMMHYECKUX
9JIEMEHTOB, YTO U 00BEKTHI HEXXUBOW IIPUPOJIBI, HO
Xumuueckuii cocran COOTHOIICHHE JICMEHTOB B HEXHBOM H )KHBOM HEOJJMHAKOBO.
B »xuBbIX oprannsmax 98% XMMHYECKOTro COCTaBa MPUXOAUTCS
Ha YeThIPE HJIEMEHTA: YIIEePOA, KUCIOPOJ, a30T M BOAOPO/L.

[Muranue, ra3000MeH, POLECCH BBIICICHUS. ACCUMUAYUs —
MPOLIECC CUHTE3a OPTaHUYeCKUX BelecTB + Juccumunsayus —

IIpeBparienus BelecTs
pacmnaj OpraHMYeckux BellecTB. YacTb 3HEpruu, BbIICINB-

1 SHEPrun .
Lieics B pe3yJibTaTe AUCCUMWIALMY, PACXOyeTcs Ha
MIPOLECCHI ACCUMMIISAIHN.
Bocnpousseenne NoToMCTBa, OXOXKETO HA POAUTENS,
Pa3zmuoxeHme BO3MOJKHO 3a cUeT Hacredcmeennocmu. OTHAKO B pe3yIbTaTe
(caMOBOCTIpOH3BEICHHE) MOCTOSIHHOTO BIIMSTHUSI CPEeJibl HA OPTaHU3M 3TO CXOJCTBO HE

SABJISICTCS IMOJIHBIM, TO €CTh BOSHUKACT UBMEHUYUBOCNb.

VBelnueHne Macchl ¥ pa3MepoB OpraHu3Ma. 3a cueT pocra,
Pocr u pazButre COIPOBOYKIAIOIIErOCS Pa3BUTHEM, OPraHu3M IPHOOpeTaeT
HOBBIE Ka4eCTBEHHBIC H3MCHCHHUSL.

Hcropuueckoe pazBuTHE KUBOM IMIPUPOJIBI OT MIPOCTOTO K

I/ICTOpI/I‘-IeCKOG PpasBUTHE
CJIO)KHOMY — 960110YUAL.

CriocoOHOCTE K NEPEeMEIEHUIO B TIPOCTPAHCTBE. AKTHBHBIC 1

JIBIxeHune
[IACCHUBHBIC JIBUXKCHMUS.
CriocoOHOCTh OpraHu3Ma OTBeYaTh Ha BO3/ICHCTBHS BHEIIHEH
Pa3npaxxumocts
CpeJibL.
ITpucnoco61eHHOCTD K cpeze B cBs31 ¢ 06pa3oM KU3HM JKUBas CUCTEMA NpucrocabnuBaeTcs
obuTanus K JIESTENbHOCTH B ONPE/IENICHHBIX YCIOBHUIX CPEJIBL.

TeMbl 1711 MPOEKTOB U MCCJIEAOBAHUIA MO TeMe

e OmnpeneneHust MOHATHUS “XKHU3HD, cHOPMYITHUPOBAHHBIC PA3INYHBIMU YUCHBIMU
JPEBHOCTH U COBPEMEHHOCTHU.

e CpaBHEHHE CXOIHBIX IIPOLIECCOB, IPOTEKAIOIIUX B )KUBOW M HE)XKUBOU IIPUPOJIE.

JJIeKTPOHHbIE pecypchl

http://videouroki.net/filecom.php ?fileid=98667566
http.//interneturok.ru/ru/school/biology/9-klass/bvvedenieb/obschie-svoystva-
zhivyh-organizmov
http://12.ort.ru/index.php/6-klass/urok-1-biologiya-kak-nauka-obshchie-svojstva-
zhivykh-organizmov

Kpumepuu OYEeHU6AHUs. 1n0020MOBKA npe3enmauuﬁ, BblHUC/IEHUEe

1 ypoBenb II ypoBeHb 111 ypoBennb IV ypoBennb
HcnsiThiBaET 3aT- IIpencrapnser uH- [Ipencrapnser uH- [IpencraBnsieT 00-
pyaHeHus B mpeac- | ¢opmanuio 06 oc- thopmariro 06 oc-

TaBJICHUU UHPOP- HOBHBIX XapaKkTep- | HOBHBIX XapakTep-

Manuu 00 OCHOB- HBIX CBOICTBAx M- | HbIX CBOMCTBAX *KU-

HBIX CBOHCTBAX JKH- | BBIX OPTaHU3MOB, BBIX OPTaHU3MOB, CBO

BbIX OPTraHU3MOB. TOJIb3YACH 1O~ J0ITyCKast HCKOTO- pra
MOIIBIO TIEIarora. pBIE HETOUHOC

P



MaremaTH4ecKHe Bbl-
YUCJICHUS, CBA3aHHbIE
C U3MEHEHUsIMU B
OHMOJIOTUYECKUX MTPO-
1ieccax, CBOMCTBEH-
HBIX JKUBBIM OpPTaHHU3-
MaM, BBITIOTHACT IPH
TTOMOIIIY TIeJarora u
TOBapUILEH, 3aTpy -
Hsiercst B hopmy-
JINPOBAHUHU BBIBOJIOB.

Bremonnasas maTtema-
THYECKHUE BBEIYUCIIE-
HMSI, CBSI3aHHBIE C
U3MEHEHUSIMU B OU-
OJIOTHYECKHUX TIPO-
meccax, CBOMCTBEH-
HBIX JKHBBIM Opra-
HH3MaM, 9acTo Jie-
JIaeT OIINOKU, BBI-
BOJIBI I€JIAET C II0-
MOIIBIO Teaarora.

B ocHoBHOM Bep-
HO BBIIIOJIHSIET
MaTeMaTHYECKHE
BBEIYUCIIEHUS,
CBsI3aHHEBIE C
W3MEHEHHUSIMH B
OMOJOTHYECKUX
npoleccax, CBoi-
CTBEHHBIX KH-
BEIM OpTaHU3-
MaMm, JejaaeT

BepHo BbINONHSAET
MaTeMaTHICCKHIE
BBIYHUCJICHHUS, CBSI-
3aHHBIE C U3MECHE-
HUSIMH B OUOJIOTH-
YECKUX MpoIieccax,
CBOMCTBEHHBIX JKH-
BEIM OpTaHHU3MaM,
JIeNIaeT BepHEIC
BEIBOJIBI.

BbIBO/JIBI.

Ypok 2/ Tema 2: YPOBHHU OPTAHU3ALIUU ’KUBBIX OP'TAHU3MOB

1.1.1. CoGupaer cBeZeHHs U TOTOBHUT MPE3EHTALMN 00 OTPACIISIX HAYKN

IoncrannapTer (TMTONOTHS, THCTONOTHSL, OMOXUMHUSI), N3YJAIOIINX JKIBBIE CYIIIECTBA.
Pe3yabTaThl e ColOupaer cBeleHUS W TOTOBHT IMPE3CHTAMKH 00 OTpacisXx HayKw (-
OBYYEHUS TOJIOTHSI, TUCTOJIOTHSI, OMOXHMMUST), M3YYAIOIIX KHUBBIC CYIIECTBA.
OcHoBHBIE

HSITHSI buoxumus, Luronorus, I'ucronorus, [lomymnsuus, buoreoneHos,
LLLOLPENT Buocdepa
1 TEPMUHBI p

IMpexnae veM mepelTH K HM3YYCHUIO TEKCTa, ydJamuecs 0OCYXIAlT BOIMPOCHI,
ONHpPasiCh Ha IPUOOPETCHHBIC 3HAHUS.

IToHsATHE OMOJIOrHYECKOH CHCTEMBbI SBJISETCS OCHOBOIIOIATAIOIIUM B ITIOHMMA-
HUM YPOBHS OpPraHU3alMU. YUYHUTHIBAs ATO, yUUTEIh B HAyaje ypoKa BBOJUT MOHS-
THE “crcTeMa’.

Cucmema — 3mo ynopsaodoueHnHnoe yenoe, Komopoe coCmoum u3 4acmeil, 83auMoCesi-
3AHHBIX MeHCOY cODOLL.

Omnupasick Ha MPUOOPETEHHBIE 3HAHUS, YUaILIHECs 00CYKIAI0T NPEATI0KEHHBIE
BOTIPOCHI:

— Kak BbI monnmaete TepmMuH “Ononorudeckas cucrema’?

— K xwuBO# unm HEXXMBOW MaTepUH MOKHO MPUMEHUTh TEPMHH ‘OHOJIOTHYECKAs
cucrema”?

— [IpuBenure mpuMepsl OUMOTOTHYECKUX CUCTEM.

— Kakue Gonee menkue OMONIOTMYECKHE CHCTEMBI 00pa3ylOT Ha3BaHHYIO BaMH
crucremy?

Bo Bpemst 00cykaeHus eaaror NOABOAUT YUAIIUXCS K BBIBOJLY O TOM, YTO MUp
JHCUBBIX CYUJECE — DMO COBOKYNHOCHb OUONO2UHECKUX CUCTEM PA3HOU Cmenenu

CAONHCHOCU.

Uccnenosarenscxknii sonpoc: Ha kakux ypoBHSIX OpraHu3an MoOr
Teopetnueckuii MaTepuan yueOHUKA MOKET H3YRATHCS JIOM ¢ KIE

B MalbIX Tpynmnax” (Ui 3TOTO OpraHusyercs 7 rp 0 YPOBMsAM opra

4aThCsl KUBbIE cyliecTBa?




[Tomumo y4ueOHHKA IETSIM MOTYT OBITh PO3JaHbI JONMOJHUTEIbHBIE TEKCTHI. 110 Mepe
M3y4YeHUs WH(pOpPMAIMK 3alOJHSAIOTCS KakK MpeicTaBicHHbIe B paszene “Tlpume-
HEHUE U MPOBEPKA MOJIyYCHHBIX 3HAHMIA, TAK U JPYTUE CXEMBbI U TaOJIHIIBI.

Tabnwia MokeT OBITh PEeICTaBICHA Ha TOCKE W MPEICTABUTENh KaXKI0H TPyIIIBI

3aIl0JIHSIET COOTBETCTBYIOILYIO CTPOKY TaOJIUIIbI.

OcHOBHOE coiepKaHue YPOKA

* [Tonsarue “cucreMa”. DIeMEHThI CUCTEMBI, B3aUMOCBSI3H MEKIY 3JI€MEHTaMHI

* OCHOBHBIE OWMOJIOTMYECKHE CHCTEMBI: KJIETKa, TKaHb, OpraH, OpPraHu3M, IOITyJIs-
s, BUJI, OMOIIeHo3, Onocdepa

* VPOBHH OpraHHU3aIllH >KUBOW MPHUPOJIBI: MOJEKYJSPHBIN, KIETOYHBIA, OPTaHHO-
TKaHEBOH, OPTaHU3MEHHBIN, MOMYJIAIINOHHO-BHIOBOM, OMOTCOICHOTHYSCKHMA, OHO-
chepHbIi

Ipensnaraemole TA6IMIBI, CXeMbl H KPOCCBOPABI

| MonexynsapHslii |
~~

| Opra"ou3sMeHHbIH |

| TTonvyaaImoHHO-BUI0BON |

| BuoreoneHoTuueckuii |

| Buocdepnsrit |
| buoreonenornueckuit |
| buocdepHsbrit |
Ne | Yposens KomnoneHnrsl, OcHOBHBIE NIPOLECCHI
OpPraHu3anvu COCTABJIAKOIIME YPOBCHDb
1 Monexynspubiii | benku, HykneuHOBbIE KHCIOTHI, | OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIE
MO Caxapuabl U IpyTrue peakuu CUHTE3a U pacraja BELIECTB,
MOJICKYJIBI KONIMPOBAHUE U IIeperada

HaCcIIeICTBEHHOH HHPOPMAIMH | T.IL.

2 Knerounstit CTpyKTypHbIC YaCTH KJIETKH, OOMeH BelecTs, Iepeada Hacle -
OpraHOUIbI CTBEHHOU MH(OPMALMH OT KIETKH
KJIETKE, JIeNICHUE KJ'IGBCI/I HT.J.

3 OpranHo- I'pymnna kneTox 0ANHAKOBOTO OO0BenuHsACh, TKaH azy
TKaHEBOW HPOMCXOXKICHHUS, CXOHBIX IO | opransl onpengfieHH POCHMY 1
CTPOCHHUIO U BBITOIHSIOINX BBITIOJIHAIOINE OTIPE bIC

OJIMHAKOBBIE (DYHKIINI




4 Opranu3MeHHbIH IlemocTHas oTHOKIIETOUHAS IIpoueccel pa3BuTHs ¢ MOMEHTA

WX MHOTOKJICTOUYHAs! XKUBast POXZIEHHs 10 CMEPTH
CHCTEMa, CIIOCOOHas K
CaMOCTOSITENILHOMY
CYIIECTBOBAHUIO

5 Homynsuuonno- | OTaensHBIE MOMYISAINH, Hcropuueckue nmporeccsl pa3BUTHS,

BUJI0BOM COCTABIIAIOIIUCE BUJL IIPOUCXOAALINE HAa 3TOM YPOBHE,

(coBOKYITHOCTB OCcO0OeH, MOTYT CTaTh IPUYUHOH MOSBICHUS
OTHOCAIIUXCS K OAHOMY BUJY, | HOBBIX BUJIOB

00HTArONIMX Ha HCTOPUUECKU
CIIOKUBILIEICS TEPPUTOPUH)

6 buoreoneno- Pa3nuunble rpynmnbl )KUBBIX Kpyrosopor BeniecTs u 3Heprumy,
THYCCKHUH CYIIIECTB, MIPUCTIOCOONICHHBIX K | oOecreunBaomuii cTabUIbHOCTD
COBMECTHOMY IPOXKUBAHUIO HA | OMOCHCTEMBI

OIIPE/IeJICHHOHN TePPUTOPHU U
cpea ux oOuTaHus

7 Bbuocdepusrit buoreHo3bl, 00beANHSISACH, Ha sTom ypoBHe npoucxonst
obpasytoT 6uochepy KPYT'OBOPOT BELIECTB U MPEBPAILCHHS
SHEPTHH, CBSI3aHHBIC C
JeATEITbHOCTBIO JKUBBIX OPTaHN3MOB

;
I
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IKCKYypCcHH, HA0II0eHNs], TPAKTHYECKHE U J1a00paTOpPHbIEe PadoThI

B 3aBHCHMOCTH OT PEalbHO CYIICCTBYIOIIMX YCIOBHH (IMPHPOTHOE OKPYKCHUE U
MECTOPACTIONIOKEHHE IIIKOJIBI, HAJIMYME HAYYHO-HUCCIIENOBATEILCKAX W MEAUIIMHCKUX
YUPEXKICHUH, TEXHUYECKOE OCHAIICHUE IIKOJbI M T.J.) BO3MOXHO COBEpIIHTh
AKCKYPCHUH, COTTPOBOXKIAFOIIIECS HAOIFOICHUSIMH T DKCIIepUMeHTaMu. Hanpumep:

o Xumuueckas Jraboparopus
¢ Bosnbuuna (MUKpOOHOIOrHYECKAs, THCTOIOTMYECKas abopitopusifypent
HOJIOTHYCCKHH KaOWHET U T.J.) ‘%
e Jlec, mpyn, iAyr u T.4.
B 3aBHCHMOCTH OT MeCTa MPOBEACHHSI SKCKYPCHH YU Csf OIIUCH) T HaO¥II0-

JACHUS U3Yy4acMOro YpoBHA OpraHusalu, IpuMeHs IC MC nusyue , A€

BBIBOJBI.




Tembl 1JI1 IPOEKTOB U MCCIEAOBAHUI 110 TeMe
e MeToapl U3yUYCHHS YeJIOBEKa Ha pa3HBIX YPOBHAX OPTaHU3AINH KUBOW TIPHPOIBI

JJIeKTPOHHbIE pecypchl
http://school.xvatit.com/index.php?title=Ypoenu_opeanusayuu_scueoi_mamepuu.
IHonuvie_ypoxu

https://www.youtube.com/watch?v=-xocBjCTaqg

Kpumepuu oyenusanusa: no02omogxa npezeHmayuti

I ypoBennb II ypoBeHb 111 ypoBenb IV ypoBenb
Tonpko ¢ momoreio | Cobupaer Cobupaer cBefieHust | CaMOCTOATEIBHO
rejiarora cooupaet YaCTHYHEIC 00 oTpacisix HayKu cobupaer

cBeJIcHHs 00 OT-
pacisix Hayku (IIUTo-
JIOTHSI, THCTOJIOTHS,
OMOXHMMHUS ), H3y4ato-
IIHX JKUBBIC CY-
LIECTBA, UCIILITHI-
BaeT 3aTpyAHEHUS
TP MIOATOTOBKE
MpEe3eHTAIHH.

cBezieHus 00
0TpacisxX HAyKd
(uuTomorus,
THUCTOJIOTHUS, OMOXH-
MHUS), A3yYAFOIINX
JKHBBIE CYILIECTBA,
PU O/ITOTOBKE
MPE3CHTALMN YacTO
JTOITYCKACT OIIHOKH.

(uMTONOTHSL, TUCTO-
JIOTHs1, OMOXUMUS),
M3YYAIOIIUX KUBBIC
CYILIECTRA,
JIOITyCKaeT
HE3HAYHMTEIILHBIC
OIIHOKH IIpU
MOJrOTOBKE
MPe3CHTAIHH.

cBezieHus 00
OTpacysix HAyKu
(tmTomorys,
THCTOJIOTHS,
OMoXUMM),
H3YYAIOIINX
JKHBBIE CYIIIECTBA,
TOTOBUT
MIPE3CHTAIHIO.

S




Paspen 1. KIIETKA U OPTAHU3M KAK OCHOBA
XUBbIX CUCTEM

MABA 1

XUMUYECKUN COCTAB XUBbIX
OPrAHU3MOB

NOACTAHOAPTHI,
PEAN3YEMBIE MO IMMABE

1.1.2. Pa3bpscHAET XUMHUYECKUNA COCTAB KUBBIX CYIIECTB.

1.1.3. OOBsicHsET NpaBHiIa KCIIOJIL30BAHUS COBPEMEHHOI'O JIAOOPATOPHOTro 00OpYI0Ba-
HUSI IPY M3YYEHHUN CTPOCHUS JKHUBBIX CYIIECTB.

2.1.1. T'oTOBHUT Npe3eHTaINH, CBSI3aHHBIE C CYTHIO U COAEPKAHUEM OMOJIOTHYECKUX MPO-
LIECCOB.

2.1.2. ®axramMy OOBSICHACT MPUUMHBI HAPYIICHHSI 0OOMEHA BEIIECTB M TOTOBUT ITPE3CHTALIIH.

2.1.3. MaremarndeckuMu crioco0aMu OOOCHOBBIBAET CYTh M COJEpPIKaHNE OHOIIOTHYEC-
KHX MPOIECCOB M IIPOUCXOSIIHE TIPH 3TOM H3MEHEHHSI.

OBLUEE KONMMYECTBO YACOB MO PASEJY: 7 yacoB
MAJIOE CYMMATWBHOE OLIEHNBAHUE: 1 yac

Ypok 3/ Tema 3: XAMUYECKHA COCTAB KJIETKH

IocTAHAAPTHI 1.1.2. Pa3bscHAET XUMHUYECKHUI COCTAB JKUBBIX CYIIIECTB.
Pesyanrarnt o Pa3pACHACT XUMHUYCSCKUI COCTAB KIIETKH
OBYYEHUS :
OcHOBHbBIE

MNOHATHUA MaxpoaneMenT, MUKpO3IEMEHT

W TEPMHUHBI

Bo Bpemst obcyxneHus TEMBI IIEAror, CO3/aBas MEXKIPEIMETHYIO WHTETrPAIHio,
OMUPACTCS HAa 3HAHUS U YMEHHS [0 XUMUH, (r3uKe, reorpaduu, npruoOpeTeHHbIC yJa-
nmMucs 10 9-ro kinacca. C yqaniuMucs BO3MOXHO 00CYIUTh CJICTYIOIIUE BOIPOCH:

— Kakue xumuueckue BelecTBa BCTPEYaroTCsl B HEXUBOM mpupoae?

— Kakue xumudaeckue BelecTBa BCTPEYaroTCs B )KUBOM mpupoe?

— Kakue xuMuueckue 371eMEeHThl BCTPEUal0TCsl B COCTABE HEXKUBON IPUPOIBI?
— Kakue XxuMu4eckye 51eMeHThI BXOIAT B COCTAB )KHBBIX OpraHim3M@h?
— Kakue snemMeHTBl BXOAAT KaK B COCTaB JKUBBIX, TAK M HEKUBBIX

CBHUJICTEIHCTBYET?
Bo Bpemst 00cyKAeHUS MeAaror MOJBOIUT YUAIIUXCAQK, BHIBOIY O
UECMBEHHbI COCMA8 00BEKMO8 HCUBOU U HENCUBONEDPUDO 00¢eH

BEHMHDIU OMAUYACCAL.



Uccienoparennbcknii Bonpoc: KakoBbl cojmepskaHne W Ppojb XHMHUYECKHUX
7JIEMEHTOB B KJeTKe?

TeopeTrueckuit MaTepuall yaeOHMKA MOXKET IPOBOIUTHCS METOIOM, KOTOPBIH TTe-
JIAror CYMTAaeT Iesiecoo0pa3HbIM B JaHHOM citydae. [Io Mepe o3HaKOMIIGHHsI ¢ Mate-
pHUaioM, MPECTABICHHBIM 110 TEME, 3alOHACTCS TabJHIa, IPECTaBICHHAas B OJIOKe

CXE]

“IIpoBepka 1 IpUMEHEHHNE TOJIyYEHHBIX 3HAHUM’, MO0 APyTHe CXEMBI M TaOJIUIIbL.

OcHOBHOE coJep:KaHHe YPOKa

* CXO/ICTBO XMMHUECKOTO COCTaBa TEJI )KUBOI U HE)KUBOM MPUPOJIBI
* DJIEMEHTHBIH COCTaB KJICTKH: MaKpO- U MUKPOIJIEMEHTHI

* Pob XUMHYECKUX 3JIEMEHTOB B KIIETKE

IIpeanaraemble Ta0JHIBI, CXeMbI U KPOCCBOPAbI:

MaccoBast 1051

SJIEMEHT BUOJOTHYECKOE 3HAYEHHUE
B opranusme (%)

Maxkpo3/1eMeHTbI:

O,C,H,N 62-3 BX0ZT B cOCTaB BCeX OpraHNYECKHUX BEIIECTB KJICTKH, BOJBI

P 1.0 BXO[[S[TVB COCTaB HyKJIENHOBBIX kucioT, AT®, pepmenTos,
KOCTHOH TKaHH ¥ HMaJ 3y00B
VY pacteHuii BXOTUT B COCTaB 00O0JIOUKH KIIETKH, Y KHUBOTHBIX

Ca?* 2,5 - B COCTaB KOCTEH U 3y0O0B, aKTUBU3UPYET CBEPTHIBAEMOCTH
KPOBH

Muxkpodiaementbi: 1-0,01

S 0,25 Bxomut B cocTaB 0eJIkOB, BUTAMIHOB U ()epMEHTOB
OO0ycnaBiuBaeT NPOBEICHUE HEPBHBIX UMITYJIbCOB;

K* 0,25 aKTUBATOP (PEPMEHTOB OCIKOBOIO CHHTE3a, MPOIECCOB

(doTocuHTe3a, POCTA paCTeHUA

SIBisieTCss KOMIIOHEHTOM JKEITYZ0YHOTO COKA B BUJE COJITHOM
KHCJIOTBI, aKTHBU3UPYET (PePMEHTHI

OO0ecnieunBaeT MPOBEACHUE HEPBHBIX UMITYIJILCOB,

Na* 0,1 MOIJICPYKUBAET OCMOTHYECKOE JIaBIICHUE B KIIETKE,
CTUMYJIUPYET CUHTE3 TOPMOHOB

BX0auT B cOCTaB MOJIEKYJIBI XJIOPO(HILIA, COACPIKUTCS B

Cr 0,2

Mg?* 0,07 KOCTAX U 3y0ax, aktuBuzupyet cunre3 JJHK, snepreruueckuit
o0OMeH
I 0.1 Bxonut B cocTaB ropMoHa IUTOBUIHOMN JKETIE3BI -
2

TUPOKCHHA, BJIUACT Ha 00MeH BCIICCTB
BXO}II/IT B COCTaB FCMOFJ'I06I/IH3., MI/IOFJ'IO6I/IHa, XpycCTajluka u
POroBulbI rjia3da, akTUBaToOp (bepMCHTOB, Y4acTBYET B

Fe¥* 0,01
cunTe3e xnopoduuia. ObecrednBaeT TPAHCIOPT KUCIOPOaa
K TKaHSIM U OpraHam

<0,01

Cutt YdacTByeT B nponeccax KpOBETBOPEHUs, (OTOCHHTE3A,
KaTaJIH3UPYyeT BHYTPHKIICTOUHBIC oxncnmwme HPPIECCH]

Mn [oBbImaer yposxalfHOCTb PaCTEHUM, aKTUBU er I
(doTocHHTE3a, BIUSIET HA MPOLECCH KPOBETB

B BinsieT Ha pocTOBBIE TPOLIECCHI pacTeHN

Bxoaut B cocraB smanu 3y00
F Kapuec, MpU U30BITKE — 0po3
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P OpranMuecKue: OeKuU, HCUpsl, y2ne600bl, HYKIEeUHOBblE
BelllecTBa
Kuciomol
\ J
w|alklplo]a|nle|m|elu]T]
| A K]
r,  _ [B] |K|
H ‘s o| |P]
k| ulclnlolplolm| o]
LH] 1€ 10| | 3]
® |P| |
[ulolal [o] [E]
L P] (A | M]
E
'ululcly|aluly]
LT
DJIEeKTPOHHBbIE PecypChI
http://festival. Iseptember.ru/articles/630320/
http://nashashcola.ru/ximicheskij-sostav-kletki. html
Kpumepuu oyenuganus: pazvscnenue
I ypoBenn II ypoBeHb 111 ypoBeHb IV ypoBennb
Henaer MmHOTOUMC- Paszbscuser snement- | B ocHoBHOM [MonpobuO
JICHHBIC OIUOKH, HBII COCTaB KIICTKH, BEPHO Pa3biCHIET | Pa3bICHACT
Pa3bsACHSS JJIEMEHT- | OMHUPAsCh Ha AJIEMEHTHBIH SJIEMEHTHBIH
HBII COCTaB KJIIETKH. | BOIPOCHI YIUTEIS. COCTaB KJIETKH. COCTaB KJIETKH.
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Ypok 4/ Tema 4: HEOPTAHMYECKHUE BEIHIECTBA KJIETKH

1.1.2. Pa3pscHAET XUMUYECKUI COCTAB JKHBBIX CYIIIECTB.
IMoacTanaapThl 2.1.1. TOTOBUT NpEe3eHTANH, CBSI3aHHBIE C CYTBIO M COAEPKAHUEM
OMOJIOTUYECKUX TIPOIIECCOB.

® Pa3pscHAET 0COOEHHOCTH U (PYHKIUM BOJBI U MHHEPAIBHBIX

Pesyanrats1 COCIMHEHUH B KJIETKE
OBYYEHUS )
® ['O0TOBHT NPE3EHTAIMIO O 3HAYCHUH BOJIbI B )KM3HH JKHBBIX CYIIECTB.
OcHOBHBbIE
INOHATUsA I'mppodunpabie BemecTsa, [ mapodoOHbIe BemecTBa
W TEPMHUHBI

J1o 03HAKOMIIEHUS C TEKCTOM y4Yaluecs: 00CYykKIaloT MPeCTaBICHHBIC BOPOCHI,
OMUPASACH HA YIKE MPUOOPETCHHBIC 3HAHUS:
— Yro Takoe MaKpOIIEMEHT (MUKPODJIEMEHT)?
— B kakux MuIieBsIx MpoyKTax CoAepkKarcs MaKpOIIEMEHThI (MUKPOIJIEMEHTHI)?
— KakoBa Onosnoruyeckas pojib MUKPO3JIEMEHTOR?
— Kakue 3a0051eBaHUs BBI3BIBAIOTCS HEJOCTATKOM XUMHUYECKHX DJIEMEHTOB B PacTH-
TCIIbHBIX U )KUBOTHBIX OpI‘aHI/ISMaX?
Janee oOcyxmaroTcst BOIPOCH B yueOHUKe. [legaror MokeT Ha IOCKe MPEACTABUTh
CIICYIONIYIO CXEMY:

Bona (70-80%)
| Heopranuyeckme | |
COCNNHEHMSI MruHepanbHbIe COMH
(1.0-1.5%)
XuMHYeCKHii cocTaB Benxu (10-20%) |
KJIETKH
| YriaeBoasl
Oprannyeckue (0.2-2%)
COeIMHEeHUS Kupor (1-5%) |
|| HyxsienHOBBIE KUCIOTBI
(1-2%)

— B cBs3H ¢ 4ueM HEOOXOAUMO TAKOE KOJIUYECTBO BOIbI?

Uccaenosarensckuii Bonpoc: Kakue gyHKUMM BBINOJIHAKT BOJa 1 MUHEPAJIb-
HbIEe COJIU (HeOpraHuvyecKkne coeJUHeHNs1) B ;KUBOM OpraHusme?

Hecmotpst Ha TO, uTO B Marepuase naparpada ydeOHHKa HE IpelCTaBlcHA
nHGOPMAIUI 0 XUMHUYECKUX OCOOCHHOCTSX BOJIbI, YYAI[UECs YKE UMEIOT HE00XO-
IuMyro uHpopMmanmi o0 3ToM u3 Kypca xumuu. Kpome Toro, B Ongke
“IIpumeHeHre W TIPOBEpPKAa IMOTYUYEHHBIX 3HAHWNA~  yYAIIAMC
MPEJCTaBUTh ATy WHGOPMAIMI0 B KA4eCTBE CAMOCTOSATEIIbHOM pa?
M3YYeHHST TEMBbl IIelIeCOO0pa3HO CO3/1aBaTh MEXIPEAMETHYIO
OTMHpasiCh Ha HABBIKM YYAIIUXCS, peaTn3yeMble II0
pPa3bsACHEHMH B3aUMOCBSI3M (YHKIUI BOABI C €g, CTp
OMUPATHCS HA COOTBETCTBYIOIINE PUCYHKHU U CXEMB




Boaopoa

Bodopodmme cessu
° \

L AN
2 ol AP
N o M h” NN
Y 078
W | Kosarenmmax cexso /H' Mo ol
[2) '0\
Bomopoa NH H

Mo Mepe 03HaKOMIIEHUISI C TEKCTOM 3aIOJTHSIETCS TIPEIOKEHHAS CXeMa WITH TalJIHIIa.
OcHOBHOe cofiepKaHHe YPoOKa
e Heoprannveckue BeUIeCTBa, BXOSIINE B COCTAB KIETKH
e Oco0eHHOCTH CTPOEHUS BOJBI U €€ POJIb B KIIETKE (npu npedocmasienuu 0onoJ-
HUMenbHOU UHGopMayuLL)
e ['mnpodunbable u THAPOGHOOHBIE BEllecTBa
e MuHepanbHbIe COJH, BXOASAIINE B COCTAB KICTKH, HX OMOJIOTHYecKas poJib

Pemenue 3agau:

Jlnst co3manusi MEXITPEMETHON MHTETPAIlHA MOXKHO MPEJIOKHUTh PEIINTh 33/a-
YM TIO0 TeMe, ONMUPAsCh Ha YMEHHS YYalIuXcs, TMPUOOPETCHHBIE MMH Ha YpOKax
MaTEeMaTHKH U XHUMUHU.

3a0auu no onpedeneHuro colepicanusi NUMAMENbHO20 Beuecmed 6 MuHe-
PATILHBIX YOOOPpeHUsX no hopmyie coeOuHeHUs.

[MuTarenpHasi EHHOCTh MUHEPATLHOTO YAOOPESHHUS ONPEACISIEeTCS] MAaCCOBOM J10-
JIeH MUTATeNBbHOTO 3JIEMEHTa B HEM. YCJIOBHO MPHUHATO MUTATEIBHYIO IEHHOCTh
A30THBIX yIOOPEHUI BBIpaXKaTh yepe3 JOJII0 B HHUX 3JEMEHTa a30Ta, (pocopHbIX —
gepe3 Hoiro okcuaa Gocdopa, KATHHHBIX — Yepe3 TOITH0 OKCHIIA KajTusl.

Maccosas 0o snemenma 6 oannom eeujecmee () — OMHOULEHUE OMHOCUMETb-
HOU AMOMHOU MACCbl OAHHO20 INEMEHMd, YMHONCEHHOU HA YUCIO €20 AMOMO8 6
MOAEKYNe K OMHOCUMENbHOU MOJEKYIAPHOU MACCe 8eecmsa.

® =MmAr - 100%)/ M,

rae
() — MaccoBasi J0JIs 3JIEMEHTAa B BEIECTBE,

N — UHACKC B XUMUIECKOH popmyiie,

A; — OTHOCHTEIbHAS aTOMHAs Macca,

M; — oTHOCUTENbHAS] MOJIEKYJISIpHAS Macca BELIECTRA.

3apauya. OmpenenuTs MaccoByl Aoi0 (B %) ameMeHTa a30Ta B HATPUEBOW U
aMMHAYHOW CeTUTpax. &

Pewenue:

Hampuesas cenumpa — NaNO3, maccosasi 0015 a3oma 6 HAmpugeoll mp

@ (N) =14/85%100%=16,5%
Ammuaunasn cenumpa — NH/NO3 maccosas 0oas asuua 6 a YHOU C

@ (N) =2x14/80x100%=35%



IIpeanaraemble Ta0JIMLBL, CXeMbI U KPOCCBOPABI:

CaoiicTBa BOABI Posb B :KM3HeAEATeILHOCTH KJIETKU

1. CnocobHOCTB — Bce OMOXMMHUUYECKHE PEaKkIry ITPOTEKAIOT B BOJHBIX

pacTBOpATH B cede pacTBopax;

BEIIIECTBA. — cpefa JuIsl TPAHCIIOpTa Pa3IMYHbIX BEIIECTB
(romeocras)

2. BpICOKasi TEIIOEMKOCTh | — IMOJIepKaHHE TEIIOBOTO PAaBHOBECHS;

1 TEIUIONPOBOIHOCTb. — paBHOMEpHOE paclpeeeHHe TeIIa MEXITy BCEMH

YacCTaMHU OpraHusma

3. Beicokas — IIPUBOJUT K OBICTPOI HIOTEpE TeIlIa;
MHTEHCUBHOCTh — IpefoXpaHseT OT Neperpesa

HCTIapEHMS.

4. HecoxumaeMoCTh BOIIbI. | — mojuepykanue GOpMBbI KIETKH

5. Bricokast cuia — o0ecrneynBaeT BOCXOMAIINI M HUCX OIS
TIOBEPXHOCTH HATSKEHUS TPAHCIOPT BEIIECTB B PACTEHUSAX U JIBIDKCHHE
BOJIBI KPOBH B KalMJLIIpax

MI/IHepaJI]:HbIe BelIeCTBA KIIETKHU

KaTunonsl AHHOHbI
HPO42' H2P04' CI HCO3' NO3' SO42'
+ + 2+ 2+ + s > ] s s s
Na', K", Ca*", Mg **, NH4 PO,>, COs>
TeMbl 1/ IPOEKTOB M UCCJIEA0BAHMI 110 TeMe \

e Teopernueckoe U NPaKTUUECKOE 3HAYCHUE U3YUCHUS] XUMUYECKOT! TaB
KIIETKH

¢ 3aboneBaHus YeJI0BEKa, CBA3aHHBIE C HEIOCTATKOM KaK 0 XUM 170
3JIEMEHTOB, UX MPO(MUITAKTHKA U JICUSHHIE P



Kpumepuu OYEHUBAHUA. pA3bACHEHUE, Nn0020MOBKA npe3eHmaz4u1J

0COOEHHOCTH U
(YHKIIMH BOIBI U
MUHEPATbHBIX
COEMHEHNN B
KIIETKE.

BOJIbI U
MUHEPATBHBIX
COCIMHCHUH B
KJIETKE, 4aCTO
JTOITYCKAET OITHOKH.

pa3bsICHsS 0COOCH-
HOCTH ¥ (DyHKLIH
BOJIbI U MUHEpallb-
HbBIX COCIMHEHHH B
KJIETKE.

I ypoBennb II ypoBenn III ypoBenn IV ypoBennb
C tpynom Pa3psacHasg ocoOeH- | JlomyckaeT HEKO- Bepno pazbsachser
pasbsacHsET HOCTHU ¥ (QyHKIMU TOpbIC HETOYHOCTH, | OCOOCHHOCTU U

(QYHKIMH BOJIBI U
MUHEPATBHBIX
COEJIMHEHUH B
KJIETKE.

T'otoBuT npesen-
TaIHIO O 3HAYCHNUHU
BOJIBI B J)KU3HH
KHBBIX CYILECTB
TOJBKO C OMOIIIBIO
TOBapUIIEH.

HUcnonp3yer no-
MOIIb IIejarora Ipu
MIOJTOTOBKE TIpe-
3EHTALNM O 3Haue-
HUH BOJBI B KHU3HU
KMBBIX CYIIECTB.

l'oToButT
MIPE3CHTAIIHIO O
3HAYEHUH BOJBI B
JKW3HH JKMBBIX
CYIIIECTB.

l'oToBuT 06IIMP-
HYIO [IPE3CHTALHIO
0 3Ha4YEeHHUHU BOJBI B
’KU3HH SKUBBIX
CYILIECTB.

Ypox 5/ Tema 5: OPTAHUYECKUE BEHLIECTBA KJIETKMU.
YIJIEBOJbI, JIMIINAbBI
1.1.2. Pa3bsCHAET XUMHUYECKHUI COCTAB JKUBBIX CYIIIECTB.

2.1.3. MareMaTH9eCKHMH CTII0OCOOaMH 00OCHOBBIBAET CYTh M COZICpIKaHHE
OMOJIOrMYECKHX MPOLIECCOB U MPOUCXO/SIIIE H3MEHEHHUSL.

IMoacTanaapThl

PesyabTaThl
OBYYEHUA

OCcHOBHBIE
TIMOHATHUSA
1 TEPMUHBI

e Pa3pscHIET OCOOCHHOCTH OPraHUYECKHX COCIUHCHHH KICTKH —

YIII€EBOAOB U JIUIIUJ0B.

o Brmoanser BBIYUCIICHUSA, OTHOCALIMECSA K HU3MCHCHHUAM, IPOUCXOIA-
oMM BO BpEMs OKHUCJICHUSA YIJICBOAOB U JIMIIUAOB, JACIAE€T COOT-

BETCTBYIOIIINE BBIBOABI.

[Tonumep, Monomep, buononumep, Monocaxapun, ucaxapun,

ITonucaxapun, Jlumnun

VYyamuecs 00Cy>KAal0T BOMPOCHI, ONUPAsCh HA YKe UMCIOLINECs 3HAHUS:

— Kakue oprannyeckue BemecTBa BXOISIT B COCTaB KJIETOK KHUBBIX OPraHU3MOB?
— W3 KaKHX XMMUYECKUX DJIEMEHTOB OHH COCTOSIT?
— Kakue ¢pyHKUMM BBIMONHSIOT JaHHBIE BEIECTBA?
— Kakue opranudeckue BemiecTsa SBISIOTCS THAPOPOOHBIMH (THAPODUIHHBIME)?

Uccaenosarenbcknii Bonpoc: Kakue pyHKUNU BBITOJIHSIOT YIJI€BOAbI H JKUPbI
B ’KMBOM Opranusme?

Teopernueckuii Marepuan yueOHHKA MOXET MPOBOAUTHCSA METOAOM, KOTO
MeJaror CYMTAaeT Iiesiecoo0pa3HeIM B JaHHOM ciydae. [lo mepe
MaTepHuasoM, MPEJCTABICHHBIM MO0 TEMe, 3aroNHACTCS Tabnuia, I
oioke “llpuMeHeHMEe M TIpOBEpKa TMONYUCHHBIX 3HAHWMA, JIH

N

TaOIULBIL.
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OcHoBHOe co/iep:KaHNe YPOKA

OpraHuveckre BemecTBa B KIIETKE
MakpomoJeKybl (TTIOTUMEPBI, OMOTIOTIMEPHI )
CtpoeHme U CBOWCTBA YTIIEBOJIOB

CrtpoeHue 1 CBOKCTBA JTUITHIOB

OyHKIUH YTIIEBOJIOB U JIUITHIOB

Pemenue 3agay:

Yuammecs pemraroT 3amadn u3 ydyeOHuKa (B Oioke “IIpuMeHeHne u mpoBepka
MOJYYCHHBIX 3HaHUIT"), TNOO BBIOpAHHBIC YUHUTENIEM, IENAIOT U3 HUX BBIBOIBL. [Ipn
peLICHNH 3aJad ydJaluecsl ONMUPAIOTCS Ha HABBIKM M YMEHHs, NPUOOpPETCHHBIC B
Kypce M3y4eHHs] MaTeMaTHKH, (GU3UKH U XUMHH.

3aoaua: Ilpu oxucnenuu scupa obpaszosanoce 5,5 2 6oovl. Kaxoe xonuuecmeo
Y21e60008 00JIICHO PACWENnUmbCsl, YmoObl GblOENUNOCh MAKOe JHCe KOIUYECEO
9HepauU, KaK u3 3mo2o Hcupa 00 OKUCIeHU?

Pewenue:

1 ke orcupa - 1,1 ke 600w1 (oxucnenue)

5 2ocupa - 5,5 2 60001

Ilpu noanom pacwennenuu 5 2 srcupa evroensemces 5%38,9 wlloc = 194,5 xlloc
aHepauu

Ipu nonnom pacwennenuu 1 2 yene6o0os gvioensiemes 17,6 ke snepeuu
194,5:17,6 = 11,05 2 yeneeooos

IIpeanaraemble Ta0JHIBL, CXeMbl H KPOCCBOPADI:

I'pynnsi IIpumepsl I'ne BcTpeuarores Oco0enHocTn
YIJIeBOJ0B
Mounocaxapu sl 27110K03a, B BunorpamHOM coxke, B 601b- XO0poI1110 pacTBOPSIIOTCS
@pyxmosa, MIHCTBE (PPYKTOB, B KPOBU B BOZIE, IMEIOT CJIaJIKUH
2anaKmo3a YeJIOBEKA U KUBOTHBIX, B BKYC
MOJIOKE
Oe3okcupubosa, BxonaT B cocTaB HyKJIEHHOBBIX
pubosa kuciotr u ATO
[Tonucaxapuel M0JINCaXapHIbl: Lenntono3a BXOOUT B cOCTaB ITo mepe Bo3pacTanus
Kpaxmaz, KJIETOYHOH CTEHKH y PACTEHUH, | MOHOMEPHBIX 3BEHBEB
yeanionosa, B KJIETKaX TPHOOB U XMBOTHBIX | YMEHBIIAETCS pacTBO-
XUMUH, 2IUKO2eH BCTPEYAOTCsI [IIMKOI'eH U pUMOCTb B BOZE,
XUTUH HCYE3aeT CIAAKUN BKyC

S




MOHOCAXapUbL:2NI0K034,
[Ipocteie | ghpyxmosa, canaxmosa,
oesokcupubosa, pubosa
—| Ctpoenue | P P
CIIOKHEIE MOJTNCAXAPUABL: Kpaxmar,
Yeaniono3a, 2AUKo2eH, XUmuH
Xumuyeckuit
VEIEBOMb ]
cocTaB
Ilpu nonnom pacwennenuu 1 2
7 T — y2ne80006 svloensiemes 17,6
sueprin [ x/loic onepeuu
_| DyHKIMH | Llennonosa éxooum 6 cocmag
° ” ©
Crpourens.| | emoyHot cmenku y pacme
|| nui, 6 knemxax epu606 u
Hai JICUBOTNHBIX 6CIPEUAIOMCS
2NIUKO2EH U XUMUH
OYHKIUU JINTIUTOB
IIpu momuoM pacmierienun 1 1 xupa Beigensercs 38,9 kJx
Hcemounuk snepeuu
SHEPTHHU.

He pactBopsitotcst B Boge. BXxoast B cocTaB Ki1eTo4HOH MeMOpaHbI
U B CHIy CBOeH ruapoOoOHOCTH MPENATCTBYIOT IPOHUKHOBEHUIO
psizia BEIECTB BHYTPb KIETKH.

Cmpoumenvras QyHKIUSA

Haynune noaxoHOro >KUpOBOIO CJI0S Y NTHULL M MJICKOIUTAIOIIUX
obecreyrBaeT MOCTOSIHHYIO TEMIEPATypy TeNla U CO3/aeT YCIOBHUS
JUISL COXpAHEHUs] aKTUBHOCTH 3UMOM.

Pezynayuu memnepamypoi
mena

Hcemounuk 3anacanust 600wl

IIpu oxucnennn 1 xr xupa odpasyercs 1,1 kr Bozbl.

Tembl I IPOEKTOB U MCCAEAOBAHNUI 110 TeMe
d I/ICHOJH)?:OBaHI/Ie YCJIIOBCKOM CCTCCTBCHHBIX U I/ICKyCCTBeHHBIX YI‘JIGBO)IOB U JIMIIN 0B

Kpumepuu OYECHUBAHUA. DA3BACHERUE, 8blYUCTIEHUE

I ypoBeHb

IT ypoBenn

III ypoBeHnn

IV ypoBens

Paswsacuser ocoben-
HOCTH OPTaHMYECKUX
COEIMHEHNH KIIETKH
— YIJICBOJIOB U
JIUMHAIOB TOIBKO TPH
IIOMOIIY IIefarora.

Jlemaer ommOKu,
pa3bsicHssL 0cOOCH-
HOCTHU OpraHnuyvecc-
KHUX COEINHEHUI
KJIETKU — YTJIEBOJIOB
U JIMIHJIOB.

B ocHoBHOM BepHO
pa3bsICHIET OCOOCH-
HOCTHU OpraHuyveC-
KHUX COEIUHEHUI
KIIETKHU — YTJICBOJIOB
W JIATTUJIOB.

Bepno pazbsic-
HSIET 0COOEHHOC-
TH OpFaHI/I‘-IeCKI/IX
COEIMHEHUI
KIICTKY — yTJie-
BOJIOB U JIUITHJIOB.

C TpynoM BbINOJ-
HSIET BBIYHUCIICHHUS,
OTHOCSIIINECS K
HU3MCHEHUSIM,
MPOUCXOSIIUM BO
BpeMsI OKHUCIICHUS
YTIIEBOJOB U JIUIH-
JI0B, 3aTpyIHAETCS
B ()OpPMYJIMPOBaHUU
BBIBOJIOB.

HeTtouHo BEINOJI-
HSICT BBIYHCIICHUS,
OTHOCSIIIHECS K
H3MEHEHHUSIM,
TIPOUCXOISIIINM BO
BpEMsI OKUCIICHUS
YTJIEBOJOB U JIUIIH-
JIOB, BBIBOJIBI JI€NIACT
C IMOMOIIBIO
mejarora.

BrImmonHss Berauc-
JICHUA, OTHOCS-
IIUEeCAa K U3MCHE-
HUAM, IPOUCXOA-
IIIUM BO BpEM
OKHCJICHUS YTJIEBO-
JO0B U JIMITUJO0B, 10-
IMyCKacT HEKOTOPhIC
HCTOYHOCTH, ACIacT
COOTBETCTBYIOLIIUEC
BBIBO/IBI.

BepHo BbinosnHseT
BBIYMCIICHUS, OT-
HOCSIIHECS K U3-
MEHECHHSM,
TIPOUCXOJISIIIIAM
BO BpPEMSI OKHC-




Ypox 6/ Tema 6: OPTAHUYECKHUE COEJUHEHUSA KJIETKH:
BEJIKHM 1 UX CTPOEHHUE

1.1.2. Pa3bsAcHAET XUMHUYECKUIl COCTAB JKUBBIX CYIIIECTB.
IloncTanmapThl 2.1.3. Marematudeckumy criocobamu 000CHOBBIBAET CYTh M COJCPIKAHUE
OMOJIOTNYECKHX IPOLIECCOB U MPOHCXOISIINE N3MEHEHHSL.

e Pa3pscHICT 0OCOOCHHOCTH CTPOCHHS OEIKOB.

DTN o Brmonmse cIe OTHOC ec 0CO0EHHOC cTpoe
BIIIOJIHSET BBIYUCIICHMS, OTHOCSIIHECS K HHOCTSIM CTPOCHHS

OBYYEHUS > Iy p

OEIKOB, ICTAET COOTBETCTBYIOIINE BEIBOMBI.
OcHoOBHBIE
MOHSITHS AwmuHokucnotel, Pamukan, Ilomunentua, IlepBuunas, Bropuunas,
Tpernunas u YeTBepTUUHAS CTPYKTYPHI
W TEPMUHBI P P PYKIYP

[Ipexxne yeM 03HAKOMHUTHCA C TEMOM, ydaruecs MOTYT OOCYIUTH CieXyloIine
BOIIPOCHI:

— Kaxkoe obmiee cBOHCTBO 00BeIMHSET ITEPEUNCIICHHBIE BellecTBa?

IlencuH, WHCYJIUH, TeMOTJI00MH, aJdbOyMUH, GUOPUH, MHO3HH, KOJJIATEH,
TPUIICHH (3m0 benKiL)

—I'me onu Betpevarotcs?

— Iloyemy MHOTHE Yy4YEHBIE OTOXIECTBIIAIOT TOHATHE “OCIIOK”’ ¢ TOHATHEM
“YKU3HD?

OO0cyXIaroTcsi BOMPOCH B yYEOHHKE, MOXXHO WKCIIONIb30BaTh Tabmmmy 3XYVY.
JloTIOTHUTENEHO MOYKHO O3HAKOMHUTH YICHHKOB C TaOJIHIICH:

CopepkaHue Oellka B HEKOTOPBIX TKaHsX (TI0CiIe 00e3BOKUBAHHS OPTaHA)
Mpinsr — 80% JKuposas TkaHb, kocTH, 3y0b1 — 14 —28%
ITouxku— 72% Mosr — 45%
Koxa — 63% Pacturenbunie Tkanu — 10 — 15 %
ITeuens — 57% Creberb, muct, kKopau — 3% — 5%

Hccaenoatenscknii Bonpoc: Kakoe crpoenne numerot 6eiaxn? Kak cBsizano
cTpoeHHe (eJIKa ¢ ero 0COOeHHOCTAMHU H QYHKIMAMH?

OcHoBHOE CoICpKaHue YPOKa
Benku — oprannyeckue BemecTBa, OHOMOINMEpPHI
AMMHOKHCIIOTHBIH COCTaB OCIIKOB
XUMHUYECKUI COCTaB U CTPOEHUE AMUHOKHUCIIOT
[MpuHIMN 00beMHEHNS AMUHOKHCIIOTHBIX 3BEHBEB B TIOJIUTICTITHIHYEO MOJICKYITY
[IpocTpaHCTBEHHBIE CTPYKTYPHI Oekas
* B npoyecce o3Hakomaenus ¢ memou yuumeinb ¢ HOMOWbIO 2UOKOU NPOBONIOKU U KPYHHbIX

O6ycuH pasHo2o ysema u Gopmul Mooenupyem nepeuuHylo cmpykmypy oeixa. 3amem HE)ee
OCHOBE MOOCTUPYEeMCsl 6MOPUYHAS, MPEMUUHAS U YemEepIUIHasL cmpykmypigightore

Pemenue 3agau:
VYuammecss pemaroT 3amaud u3 ydeOHuka (B Onoke ‘“AlpumEHeHuc
MOJTyYEHHBIX 3HAHUN"), TNOO BHIOPAHHBIC yanene‘ nena HUX B




peIeHUN 3a1ad yJanruecss OMHpPAroTCsS Ha HAaBBIKM M yMEHHS, TIPHOOPETCHHEBIC B
Kypce U3y4eHHUsI MaTeMaTUKU, PU3UKH U XUMUH,

Yenoeno macca oonoeo amunoxuciommnoeo ocmamka pasna 110 a.e.m.

1. Monexynapras macca Oenka anbOyMuHa Cbl8OPOMKU KPOBU Hel08eKd COCMAG-
aaem npumepro 068400. Bvluuciume Koauuecmeo AMUHOKUCIIOMHBLIX OCMAMKOS,
BX00SAWUX 8 COCTNAB FMO20 beKd.
Pewenue:

68400/110 = 622

IIpeanaraemble Ta0JIMLBL, CXeMbl U KPOCCBOPABI:

Tun cTpyKTYpbI Ctpoenue XumMHuyecKue CBs3U
Mesxay aMUHOKUCIOTaMU
Tepsunas B ¢opme nenouku, cocrosieit u3 BOSHUKAIOT NENTHIHBIC CBA3H,
MOCJIEI0BATEbHOCTH aMHHOKHUCIIOT. KOBAJICHTHBIE IO CBOEH

XUMHUYECKOH NPUPOJIE.
Bo3nukaroT BogopoaHbie
CBSI3M MEXK/Iy BUTKaMU.

Bropuunas Iens ckpyunBaetcs B popme criupaiiu.

CHI/IpaIII) CKpYYHMBasCh €1IC 60.]1])1116, npu-

I'uapodoOHbIe B3aMOCBSI3H
00peTaeT CI0KHYIO IPOCTPAHCTBEHHYIO

Tpernunas CTPYKTYDY (KOH(UIYpaiiio), 06pasys ?;:;ﬁy panukanamu, S-S
¢dopmy 1mapa wiu Kiyoka (riaolysna). )
dopmupyercs 3a cueT 00beTUHEHUS

Yernepriunas Hecionfznx OETIKOBBIX uen:ﬁ TPETUYHOU ggiphfg;o;t?;m,
CTPYKTYPBbI, OOBIMHO IIPHCYTCTBYET
HEOCIKOBBI KOMIIOHEHT. BOZIOPOMHBIC CBA3H.

‘slp|v|k|T|ols]a]
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~|a| Imlolaluln|e[n|[T|ulx]
x| |o| |o 1| 0]
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p| Pelulslols[a]

| 1|

| A

DJIEeKTPOHHBIE pecypchl
https://www.youtube.com/watch?v=3Apx220Ex7Q
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Kpumepuu OYEHUBAHUA. pA3bsACHEHUE, 6blHUCTIeRUe

MOIIbIO YYUTCIIA.

OLINOKHU.

CTpOEHHs OENKOB.

I ypoBenb II ypoBensb 111 ypoBennb IV ypoBenb
PazmbsicHsier oco- Pa3zbsicHsier oco- B ocHoBHOM BepHO | BepHo pazbscHsier
OEHHOCTHU CTPOCHUS | OEHHOCTU CTPOCHUS | Pa3bsCHSET 0COOEHHOCTH
0EJIKOB JIMIIb C TIO- | OEJKOB, JOMyCKast 0COOCHHOCTH CTpOEHHs OENKOB.

BbInosHsieT BHIUUC-
JICHWSI, OTHOCSIIITH-
ecsi K 0COOeHHOC-
TSIM CTPOEHHS Oel-
KOB JTHIIIb C T10-
MOIIBIO YUHUTEIS,
3aTpyIHIETCS pU
(dbopmyupoBaHUN
BBIBO/IOB.

BreimomnHsst Berumc-
JIEHUSI, OTHOCSIIIIU-
ecsl K 0COOCHHOCTAM
CTpOEHHS OEJIKOB,
4acTo JeNIaeT
OLIMOKH, 3aTPYy/-
HsieTcs TIpu popMy-
JIUPOBAHHUHU COOT-
BeTCTByIOIHI/IX
BBIBOIOB.

BrlmonHss Beryauc-
JIEHHSI, OTHOCSII[H-
ecsi K 0COOEHHOC-
TSM CTPOCHUS Oelr-
KOB, JIeJIaeT He3Ha-
YUTEIbHBIE OLINO-
KH, JI€JIaeT CO-
OTBETCTBYIOIINE
BBIBO/IbI.

IIpaBunsHO
BEITTOJTHSCT
BBIYUCIICHIS,
OTHOCSIIHECS K
0COOEHHOCTSIM
CTPOCHUS OEJIKOB,
JIeJTaeT COOTBETCT-
BYIOIIIHE BBHIBOJIBL.

Vpox 7/ Tema 7: CBOMCTBA M1 BUOJIOT MYECKHUE ®YHKIIAU BEJIKOB

1.1.2. Pa3bpsCHAET XUMHUYECKHI COCTAB JKUBBIX CYIIECTB.
1.1.3. OOBsACHSET MpaBUIIa NCTIOIB30BAHMS COBPEMEHHOTO Ja00paTOPHOTO
000pyZOBaHUS TIPX W3YYCHUH CTPOCHHSI JKUBBIX CYIIECTB.

HoacranaapTol

PesyabTaThl
OBYYEHUS

OCcHOBHBIE
INOHATHS
U TEPMHUHBI

I[O O3HAKOMJICHHS C TEMOH yduaniuyecsd 060y)K,Z[aIOT BOIIPOCHI, OMMUpasAChb Ha 3HA-

® PazpscHseT QyHKIMU OEIKOB.

® OOBbsCHSET NPaBUIIA UCIIOIH30BAHKS COBPEMEHHOTIO J1a00paTopHOro 060py-

JOBaHUS U IIPOBOAUT OIIBITHI JUIA U3YYCHUU CTPOCHUSA U CBOMCTB OEJIKOB.

Henarypanus, Penarypanus, buonorndyeckuii karanuzatop, @epMeHTHI

HUSI, TPUOOPETEHHBIC HA MPEIBIYIINX YPOKaX.
— Yto Takoe 6uomnosumepbl? [IpuBeanuTe mpumMepbl OHOMOINMEPOB.
— Kakue BeniecTBa Ha3pIBaOTCSA OCIIKAMU WM TIPOTCHHAMU ?

— Yro Takoe nepBUYHas (BTOPUYHAS, TPSTUYHAS, YSTBEPTUUHAS) CTPYKTYpa Oenka?
— Kakue cBolicTBa O€JIKOB 3aBUCST OT UX CTPYKTYPHI?

3areM JIEMOHCTPHUPYETCS CIIMCOK, 00CYKIaeMblii Ha MPOIUIOM ypOKe (nencuw,
UHCYNIUH, 2eMO2NOOUH, AbOYMUH, QUOPUH, MUO3UH, KOJIA2EH, MPUNCUH) U OTBETHI
y4yammxcsi Ha Bompoc “‘Kakwe ¢(yHKIMM B OpraHM3Me BBITIONHSIIOT B OpraHU3ME
nepeyrciieHHbIe 0enKu?” PUKCUPYIOTCS Ha JIOCKE.
Bo BpeMs 00cykIeHusI Tearor MoABOUT YYAIIUXCS K BBIBOLY O TOM, YTO OenKu —
CHIOJICHbIE RO COCMABY, CMPOEHUIO U CMPYKMype opeanudecKue eeujecmed, Oenxu
USPATIOM BAJICHYIO POTb 6 JHCUZHEOESNENbHOCU OP2AHUZMOS8, CXOOCMBO U pa3iugue
Opeanu3mMo8 onpeoensemcs HabOopom 6enxkos;, 0Oenku BLINOIHAGD - GagicHbIe
MHO02000pasHvle QYHKYUU.

Hccnepnorarensckuii ponpoc: Kakue ¢(yHknuu B ragisme OJIHIIOT
oeaku? ‘




HccnenoBarne MOKeT TPOBOIUTECS MeToAOM “O0cykIeHHe B MaIIbIX TPyTIax’ .
B sTom ClIydaec neagaror 10JoKECH NpeaoCTaBUTh IpynIiaM JONOJHUTCIIBHBIC TEKCThI U
wuTtocTpanuu o (yHKIusax OenkoB. [lo Mepe u3yueHHs Marepuana 3aroiHSIOTCS
TIPEIOKCHHBIE TAOIWIBI WM CXEMBI, COCTABJISIOTCS HeOobImue OyKIIeTH (TTa-
KaThbl).

OcHOBHOe coiep:kaHHMe YPOKa

e Jlenatyparusi, ee IpU4IUHBI U 3HaueHue. PeHaTypanus

* Karanmutrueckas ¢GyHKuus 0enkoB B KieTke. DepMEHTBI, HX POJIb B KIETKE

* CtpouTenbHasi, TPAaHCIIOPTHAS, 3alIUTHAs, PETYJIUPYIOIIasi, IBUTATEIbHAS H JIp.
dbyHKIIIH OETKOB

Hpe)lﬂaraeMble Taﬁ.]'ll/lllbl, CXE€MbI 1 KPOCCBOPADLI:
DyHknuH 6eJIK0B IIpumepsl

CTpOI/ITeJ'IBHaSI Konnazen — BXOIHT B COCIMHUTECIIbHBIC TKaHU, KepamuH — COACPIKUTCA B
BOJIOCax (I.HepCTI/I), HOTTAX U KOXKE, d71acmuH — B CTCHKax COCY/10B.

Karanmuruyeckas Bce xuMuyeckue NnpeBpalieHus, MPOUCXOIAIINe B OPraHu3Me, IIPOXOJIAT
OpH  yyacTud (PEepMEHTOB, SABIAIOMINXCS OMOJIOTMYECKUMHM KaTalu3a-
TopamH (HapuMep, MpuncuH, Kamaiasd).

DHepreTuueckas Ipu pacmemnennu 1 r 6enka Beiensercs 17,6 kX sHeprum.

TpancnopTtHas TpancnopTHast GyHKIHS KPOBH, TO €CTh JOCTaBKA KHUCIOPOJA K TKAHSM,
OCYIIECTBIIAETCS MPU yYaCTHH BeIIecTBa OETKOBOH IIPUPOIBI — 2emo-
2nobuna.

Perymupytomas ['opMOH uncyaun peryIupyer cojiep>kaHue yriieBOJIOB B KPOBH.

3amuTHAs BenkoBrle BemecTBa — aumumena, 3allUIIAIOT OpraHU3M OT OoJe3He-
TBOPHBIX (HAKTOPOB, PudOpuH N hubpunocer yYaCTBYIOT B CBEPTHIBAHUH
KPOBH.

JlBurarenbHas B nBuraTenpHBIX aKTax MBI Y4acTBYIOT creluduueckue OeIKoBbIe

BCIICCTBA AKMuH 1 MUO3UH.

IICJIOYH
R ﬁ

crmpr ‘ <I[EHATYPAHI/I$[> -

JKCKypcHH, Ha0I0JeHHs1, MPAKTHYeCKHe U J1abopaTop
Tpaxmuueckas paboma: Mooenuposanue npocmpa




Y4eHrnku B mapax BBITOJHAIOT MOACITUPOBAHIE TIPOCTPAHCTBEHHON CTPYKTYPHI
OerKa ¢ TOMOUIbIO THOKOH MPOBOJIOKU U TUIACTHIIMHA, MOJEITUPYIOT U3 TUIACTHIMHA
JICHATYPAILAI0 U pEHATypaluio Oelika (COSAMHSIOT IMIAPUKU BMECTE, Pa3beIUHSIOT
mapuku). OOBSICHIIOT, YTO MOXKET CTaTh MPUIMHON HAPYIICHHS IPUPOTHONU CTPYK-
TypHI OeJKa.

Jlabopamopnan paboma: OepmenmamusHoe pacujenieHue nepoxcuoa 6000po-
0a 8 MKAHAX OpeaHu3ma

Obopyodosanue: cBexunii 3%-HBI pacTBOp MEPOKCHIA BOJAOPOJA, MITAaTUB C S5
MpoOHpKaMH, TKaHU pacTeHUl (KyCOYKH CBIPOTO M Bap&€HOro KapTodens) U Ku-
BOTHBIX (KyCOYKH CHIPOTO M BapEHOTO Msica), ITUIETKH, TIECOK.

Xoo pabomur:

1) IlpuroroBsTe 5 IPOOUPOK U IOMECTUTE B MEPBYIO MPOOUPKY — MECOK, BO BTOPYIO
— KyCOUEK CBIPOTo KapTo(ens, B TpeThI0 — KycoueK BapéHOro KapToders, B YeTBEP-
Tyl0 — KyCOYEK CHIpOTO MscCa, B MATYK — Kycouek BapéHoro Msca. Kamnurte B
KakIyo u3 mpodupok HemHoro H,O, (mepokcuma Bogopona). Ilponabmromaiite u
OMHUIINTE, YTO OYJET MPOUCXOAUTH B KaXKI01 M3 MPOOHPOK.

2) 3aHecuTe B TAOJIUITy Pe3yIbTATHI:

Pe3ynpTathl nccieoBaHus

Ne mpobupku Conepxumoe Yro nenaro? Yro nHabmonao?
Ne'l
Ne 2
Ne 3
Ne 4
Ne 5

3) OOBsicHUTE pPe3yJIbTATHl IKCIIEPUMEHTA, CIICITAlTE BBIBOIBI.

4) YcTHO OTBETHTE Ha BOIIPOCHI:
1. B kakmx mnpoOuWpkax TMposSBIIACE aKTHBHOCTH (epmenta? OOBICHHUTE
nouemy?
2. Kak mposBisieTcs akTUBHOCTh (PepMEHTa B JKUBBIX M MEPTBBIX TKaHIX?
OO0BscHUTE HaOIIOTaeMOE SBJICHHE.
3. Paznuuaercss M aKTHUBHOCTH (EpPMEHTa B JKUBBIX TKAHAX PACTECHUH U
>KUBOTHBIX ?
4. Kak BBI cumTaeTe, BCe JIM KUBBIE OPraHU3MBI CO/EpKaT (DepMeHT Karajasy,
00ecTeunBaloIy 0 pa3ioKeHUe MEPOKCH A BOAOpoa?
OtBeTbl 000cHyi#Te. ChenaliTe BEIBOIBI.

Tembl 1JI1 IPOEKTOB U MCCIEAOBAHMI IO Teme:
b I/ICHOHLSOBaHI/Ie YCJIOBCKOM U I[pyrI/IMI/I JKUBBIMH OpFaHI/I3MaMI/I cC TBC BbIX
BEIIECTB OEIIKOBOM MPUPOJIBI.

DJ1eKTPOHHBIE PeCYpPChI
https://www.youtube.com/watch?v=MtpG2mRLyAg
http://how-make.ru/publ/denaturacija_jaichnogo b sulfatom, medi/5-1-0x




http://www.bionet.nsc.ru/chair/cib/presentations/sharonova/imgl.html
http://www.ebio.ru/gen05. html
http://dic.academic.ru/dic. nsflruwiki/854577

Kpumepuu OYEHUBAHUA. PA3BACHEHUE, 06b}ZCH€HZ/I€, npoee()enue onvlmoe

I ypoBenb II ypoBeHb 111 ypoBennb IV ypoBennb
C tpynom Paswsacuser ¢ynk- | B ocHOBHOM, BepHO | OOmuMpHO
pa3biACHSIET Uy OCJKOB TpPH | pa3bsCHSICT pa3bsCHSACT
(hyHKIMU OENKOB. [IOMOILLY YUUTEJIS. (yHKIIMH OEIKOB. (yHKIIMH OEJIKOB.
Tonbko ¢ OOmsicHss npaBuna | OObsicHss npasuna | [TogpoOHo
ITOMOIIBIO TIEIarora | MCIOJIb30BAHUS HCTOJIh30BAHUS OOBSICHSICT IIPaBUIIA
Y TOBapHIICH COBPEMCHHOTO COBPEMCHHOTO HCTIOJIb30BAHUS
00BsCHSACT MpaBuia | Ja00paTOPHOTO mabopaToOpHOTO COBPEMEHHOTO
HCTIOTIH30BAHMS 00opynoBaHUSA U obopynoBaHUs U 1abopaTOpHOTO
COBPEMEHHOTO IIPOBOJIS OITBITHI MIPOBOJIS OIIBITHI obopynoBaHus U
11200paToOpHOTO JUTSI ICCIIEAOBAHMSL | JIJIS HCCIICZIOBAHUS | CAMOCTOSITENIFHO
00opyI0BaHUA 1 CTPOCHHS U CTPOCHHUS U MIPOBOJIUT OTIBITHI
TIPOBOJIUT OMBITHI CBOMCTB OEJIKOB, CBOWCTB OEJIKOB, JUISL ICCIIeIOBaHUS
JUIA UCCIIEIOBAaHMUSA | 4acTo JIOMYyCKaeT JIOITyCKaeT CTPOCHUS U
CTPOEHHUSA U OLIMOKHY. HEKOTOpbIE CBOWCTB O€JIKOB.
CBOWCTB OEJIKOB. HETOYHOCTH.

Vpox 8/ Tema 8: HYKIIEMHOBBIE KUCJIOTbI

1.1.2. Pa3bsicHsIeT XUMHUUYECKHIA COCTAB KUBBIX CYIIECTB.

IoacTaHAAPTHI 2.1.3. MareMaTH4YECKUMH CIIOCOO0aMK OOOCHOBBIBAET CYTh M COJAEPIKAHUE
OUOJIOrMYECKHX MPOLIECCOB U MPOUCXOIAIINE U3MEHEHHUSL.
® PazpscHseT cBOicTBa M OHoIOTHYeCKHe (QYHKIMH HYKIEHHOBBIX KHCIIOT.
Pe3syabTaThl B p
L]
OBYUYEHUS BIIIOJIHACT BBIYUCIICHUSA, OTHOCAIIMECS K OCOOCHHOCTAM CTPOCHUA
monekynst JJHK u nemaer no HuM cOOTBETCTBYIONIHE BEIBOABI.
OcHoBHBIE Hyxkneorun, Jle30kcuprOoHyKIIeHHOBasi 1 PHOOHYKIIENHOBAsT KHCIIOTHI,
MMOHATHUA Anenun, I'yanun, lluro3un, Tumun, Kommnemenrapaocts, Pegymnmkanus,
Y TEPMUHBI Pubocomusie, Mudopmarmonnsie u Tpancnoprasie PHK.

Jlyis 03HAKOMJICHUSI C TEMOM ydallluecs, UCIONb3Yys YXKE MMCIOIIUECS 3HAHWS,
MOTYT B Havaje ypoka oOCYIMTh CIIeIyFOIHE BOPOCHL:

— KakoBbI 0COOCHHOCTH OPTaHUYECKUX BEIISCTB?

— Kakue opranndeckne BemecTBa BBHITTOIHAIOT OONBITHHCTBO (HyHKIIANA?

— I'ne B kiieTke XpaHUTCS MHGOPMAIHUS O TIOCIEI0BATEILHOCTH AMUHOKHUCIIOT B
MOJIEKyJ1ax OemKkoB?

— Kakne CTpyKTypHBIC KOMIIOHCHTHI KICTKH OTBCYAIOT 32 H@CICIORBCHH
nHpopmario?

— W3 yero cocTout xpomocoma?

— Yro Takoe JJHK? *



Janee o00cyXamaloTcs BONPOCH W3 Y4YeOHWKA; HAa 3TOM 3Tale BO3MOXKHO
ncronb3oBanue  Tabymmbl  3XY. 3areM memaror 3HAKOMHUT — yYaIIAXCS €
HCTOPUYECKUM (DAKTOM:

“HK omxpvimul ¢ 60-x 200ax XIX 6. weetiyapckum yuenvim Muwepom. On
OOHapyJHCUN UX 8 AO0pax KIemoK u Hazean Hykieunom. Ho 6 ceazu c meodoc-
MAMOYHbIM YPOBHEM pa36umusi 1ab0pamopHoli MeXHUKU YCHMAHOBUMb MOYHOE
Xumuueckoe cmpoenue Hykieuna Muwep ne moe. Jluws k konyy 30-x 20008 XX eexa
ObLL YMOUHEH XUMUYECKULl COCMAG HYKIEUHOBbIX KUCIOM, U YCMAHOBIEHO, YMO
umeemcs 2 muna Hykieunosgvlx kuciom: /[HK u PHK, u umo onu éxoosm @ cocmas
8CEX KIEMOK JHCUBBIX OP2AHUIMOS.

Oonako demanu ux cmpoeHusi OCMasaIUcy HeACHBIMU 00 cepedunvl XX 6. Jluuiv
6 1953 2. 6 acypnane “Hamyp” Yomconom, Kpuxom u Yurxuncom ovina onucana
npocmpancmeeHuas mooeiv cmpoenus JJHK”.

Uccaenoparenscknii Bonpoc: Kakoe crpoeHne MMelOT HYKJIEMHOBBIE KHCJIO-
Th1? Kakue ¢pyHKIMN OHN BBHINOJHAIOT B KJIeTKe?

OcHOBHOe coiep:kaHHe YPOKA

* Hykneunnossle kucinotel: JJHK u PHK

* Hykneoruansiii cocras /IHK u PHK

* JIHK: cTpoenne, GyHKITHH, MECTOHAXOKICHUE

e [IpuHIMI KOMILUIEMEHTApHOCTH, penyumkanus JJTHK
* PHK: cTpoenue, GpyHKINHN, MECTOHAXOXKIICHHE

* Tuner PHK, nx dyskum

Pemenue 3apau:

Hapsimy ¢ 3amauamu, mpencraBieHHbIMH B Onoke “IIpuMeHeHme uW TpoBepka
TTOJIYICHHBIX 3HAHWK®, ydallHecs MOTYT peliaTh 3aJadd, MPeIOKEHHBIC IIema-
roroM. [Ipu BBIYMCICHUSX YyYaIIMECs HCIOIb3YIOT HABBIKH, peaiu3yeMble Ha
ypOKaxX MaTeMaTHKH.

1. BeuuciuTe MPOLEHTHOE COJAEp)KaHHWE OCTAIBHBIX HYKJICOTHIOB B MOJIEKYJIC
JHK, ecnu cogep:xanne HykieotunoB L B 3T0it Monekyie coctaBmuseT 27%.
Pewenue:

Ecnu I cocrabnsier 27%, o I' — 27%

A—-23%uT-23% ((100% — 2x27%)/2 = 23%)

2. B monexyne JIHK 680 myxieotunoB I coctasisaior 16% oT obmiero yucia HyK-
neotunoB. Ckonbko HykneotunoB A, T u 1l cogepxut 3Ta Mosiekyna?

Pewenue:

Ecmu 680 mykmneorunos I' coctaBinsitor 16% ot o01iero unciia HyKJICOTHIOB B MOJIe-

kyine JIHK, To ata monekyna coctout u3 4250 nykiaeotunos (68000/16% = 4250
[To mpuHLMIY KOMILJIEMEHTapHOCTH B 3T0i Mosekyie JJHK 680 HyﬂeOTI/I I
HK,\&cou

1445 nykneorunoB T u A (4250 — 680%2)/2 = 1445.
3. BhIUuncnIuTE MPOILIEHTHOE COJCpXKaHWE HYKICOTUI0B L B MOICKY

36% B HEHl COCTABIISIIOT HYKJICOTUABI A. ‘




Pewenue:
Ecmun A mykneorunst — 36%, TO 0 PUHITUAITY KOMJIEMEHTAPHOCTH TIPOIIEHTHOE CO-
nepxanue " Hykneotunos B Heid paBHO 14% ((100% — 36%%2)/2 = 14%)

4. 3anummTte GparMeHT, KOMIDIEMEHTAPHBIH ITOCIEI0BATEIFHOCTH HYKICOTHIOB T-
L-I'-T-A-L-A-T'-A-I'-T-11 na onnoit nermm JJHK.
(OtBet: A-I'-1I-A-T-I'-T-1I-T-1I-A-I')

IIpeanaraemble Ta0JIHLBL, CXeMbl H KPOCCBOPABI:

OcobennocTn JIHK PHK

Pacnosioxkenne SAnpo, miactunsl, Snpo, unTomnasma, pudbOCOMBI,

B KJIeTKe MHUTOXOHJPUU IUIACTHBI, MUTOXOHIPHUH

Crtpoenne Coctout u3 cimpanbHo 3akpy- | COCTOHT U3 OJHON MOIMMEPHON IENH
MOJIEKYJIbI YEHHBIX MEXIY CO00H ABYX

MOJMMEpPHBIX IIeTeH,
COCTOSIIIAX 3 MOHOMEPOB —
HyK1eomuoos. JJnHa nenu
JIOXOZUT JIO0 COTEH HM
(HaHOMETpOB), a INUPUHA

OKOJIO 2 HM.
Ctpoenne A30THCTBIE OCHOBAHWUSL: A30THCTBIC OCHOBaHUS: aJICHUH, I'YaHHH,
HYKJIEOTHAA aJIeHMH, TyaHWH, [TUTO3UH, LUTO3MH, ypaui + pubo3a + 0cTaTok
THUMUH + J1e30KCHpHO03a+ opTodochOpHOI KUCIOTEIL.

ocratok oprodocdopHoit
KUCIoThl. HyKiIeoTH b
COCJIMHEHBI IPYT C IPYTroM
(Mex 1y IBYMS LEISIMH) IO
HPHHIHUITY KOMIUIEMEHTAp-
Hoctu (A-T,T' —11)

DyHKUIUA Hocurens HacneacTBenHoM YdacTByIOT B cuHTE3€e Oenka.
“HpOpMAIHH Pubocomnvie PHK (p-PHK) siBisiroTcst
COCTaBHOMH 4aCThIO PUOOCOMBI.
Unpopmayuonnvie PHK (u-PHK)
HEePEHOCST HHPOPMALIUIO O TIEPBUYHOI
ctpykrype 6enka ot JJHK k mecty
cuHTe3a Oerka.

Tpancnopmuvie PHK (T-PHK) mpu-
COCIMHSIOT K ce0e aMIHOKHUCIIOTHI U
TPAHCHOPTUPYIOT UX K MECTY CHHTE3a
Oenka — pubocome.

[ Buasl PHK ]

Pubocomnvie Hngpopmayuonnvie
PHK PHK
DyuKyus: A6IAIOMCS Dyuryust: nepeHocssm ungopmayuio
COCMABHOU YaACMbIO 0 nepeuuHol cmpykmype 6enka om a KUGLOMbL U

pubocomul JTHK x mecmy cunmesa 6enka
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JJIeKTPOHHbIE pecypchl
https://www.youtube.com/watch?v=WD42HQa9Bkg
https://www.youtube.com/watch?v=BoUJP6CnMgM
Kpumepuu oyenusanus: pazvscuenue, gviuucienue
I ypoBennb II ypoBensb 111 ypoBenb IV ypoBennb
C tpynom Yacrto nomyckaer B ocHoBHOM BepHO | BepHo pazbscHser
paswsacHsET OLIUOKH, PA3BICHSSI | Pa3bsACHSIET CBOICTBA U
CBOiicTBa U CBOiicTBa M OMOJIO- | CBOWMCTBA U OUOJIOTHYECKHUE
Ouosornyeckne rudyeckre QyHKuuM | Onojornveckue ¢dyHKIMH
byHKIHT HYKJICHHOBBIX (bYHKIMH HYKIICH- HYKJICHHOBBIX
HYKJICHHOBBIX KHUCJIOT. HOBBIX KHCIIOT. KHUCJIOT.
KHCJIOT.
Beinonusier C tpynom B ocHoBHOM BepHO | BepHo BeimonHsier
BBIYHCIICHUS, BBITIOJHSICT BBITIOJIHSCT BBIYUCIICHUS,
OTHOCSILIUECS K BBIYHCIICHUS, BBIYHCIICHUS, OTHOCSILIUECS K
0COOEHHOCTSIM OTHOCSILIUECS K OTHOCSILIIUECS K OCOOEHHOCTSIM
CTPOCHHSI MOJICKYJIBI | OCOOCHHOCTSIM 0COOCHHOCTSIM CTPOCHUSI MOJIEKYJIBI

JHK, HeBepHo,
3aTpyAHSIeTCS B
(dopMyIHpOBaHUN
BBIBOJIOB.

CTPOEHUS MOJIEKYJIbI
JHK, BbIBOIIBI
JIeJIaeT TOJIBKO C
MOMOILBIO MEJarora.

CTPOCHUSA MOJICKYJIbI
JHK, u nenaet
BBIBO/IBI IO HUM.

JHK, u nenaer
COOTBETCTBYIOIIHE
BBIBOJIBI 11O HUM.

S




MAJIOE CYMMATUBHOE ONEHUBAHUE
no 1-ii rnaBe

1. Beibepute BepHbIe (1) 11 HEBEpHBIE (—) yTBEPKICHUSI.

Ctpoenne KiIeTKH, QyHKINH U CTpOEHHE €€ OpPraHOWIOB, Pa3MHOXEHHE M
pa3BUTHE KJIETKU U3y4aeT HAyKa [TUTOJIOTHSL.

AmMéEGa 1 JTeMKOIUIacT — XKHUBBIE CHCTEMBI OTHOTO YPOBHSI.

Cepatie — 3T0 cucTEeMa Ha YPOBHE OpraHU3Ma.

Ha yposae 6uocheps! nzydaercs oOMEH BEINECTB U YHEPreTHUECKHe Ipe-
BpaIlleHNUs, CBA3aHHBIE C KU3HEACATEIbHOCTHIO OPTaHU3MOB.

JIuzocomMa — 3T0 cucTeMa Ha YPOBHE KIIETKH.

YenoBeueckas ackapua — 9TO CUCTEMa TOTO K€ YPOBHs, YTO M KUIICYHHUK,
IrJIe OHA MMapa3UTUpPYET.

['omy0pb — 3T0 XMBast CHCTEMa Ha YPOBHE OpraHU3Ma.

[

O

[]

2. BeibepuTte BepHBIN BApUAHT OTBETA.

B coctaB GenkoB HEe BXOJAT Q30THCTBIC OCHOBAHUA/AMUHOKUCIOMUbL.
Monexynsl PHK, B otnuune ot IHK, comepixat a3oTncToe OcHOBaHHE
ypayun / yumo3suH.

[lepBruuHas cTpykTypa Oelka NpeAcTaBieHa B BUIE cnupanu / yenu
AMUHOKUCTIOM.

MoHoMepoM KJIETYaTKH, Kpaxmaia, TJMKOIe€Ha sBJsIeTcsl pubosa /
2noKo3a.

MeHbliIe Bcero SHEPTHHU BBIIEIUTCS [IPU paclleIUIeHUH 5 T 6erka / cupa.
B cocrag xnopoduina Bxonsat nonsr Mg / Fe.

CaMmBIM pacrpoCTpaHEHHBIM JJIEMEHTOM B KJIETKE SBISIETCS KUCIOPOO /
yenepoo

Ecmu nens JIHK B cymme copepxur 28% nykneotunos I u L, To xomu-
4yecTBO Hykseotuaa A paBHo 28% /36 %.

3. 3aBepuInTe MPeAIOKEHUS, BCTABIISASA B HUX COOTBETCTBYIOINE HA3BAHUS HYKJICH-
HOBBIX kucioT (JJHK mmu PHK)
Bce tpu hopmbt ........... CHHTE3UPYIOTCS Ha .............

B OOnbIIMHCTBE KIETOK OpraHu3Ma HOCHUTCIIEM HaCJ'Ie,I[CTBeHHOfI I/IH(l)OpMaI_II/II/I

SIBIISIETCS
B cocrtaBs

BXOJIUT YIJIEBOJ prO03a.

B nByxuenodeyHol MOJEKyNle  ......... A30TUCTBIE OCHOBAHUS HAIIPaBJICHbI
BOBHYTPh M COCIMHEHBI MKy COOO0M BOAOPOIHBIMH CBSI3IMU.
A, T, T u ] HyKJI€OTHABI COCTABISIOT LIETIOUKY ..........

OCIIOYCK.

OOHOLCIIOYCYHOC MOJIMMCPHOC COCAUMHCHUC, MOHOMC K
ABJIAIOTCA HYKJICOTU/BI.

Mornekyna ............ COCTOMUT M3 JIByX CIHPAJIBbHO 3aKPyUEHHBIX MOJUMEP x%
Penymunkanus — 3To mpouece yIBOCHUS ..............
0TQpOro

s



e OauH W3 BUIOB .......... MEPEHOCUT WHGPOPMAIUIO O TMEPBUYHOW CTPYKTYpe
0enKa oT .......... K MECTy CHHTe3a OeJKa.

4. Ogna u3 nenouek JJHK umeer nocnenosarensHOCTs HykIeoTuaoB: AI'T TAA
I'AT AT II'A TTT AL ...

Kakyro mocnenoBaTedbHOCTh HYKJIEOTHIOB HMEET BTOpas LEMoyka TOM ke
MOJIEKYJIbI?

5. YcTaHOBHUTE COOTBETCTBHE:

a. MoHOoMepoM SBIISIE€TCS HYKIIEOTU
1. benku b. B coctaB BxomaT a3otucthie ocHoBanus A, I, I, T
2. Jluntust c. Comepxur yrieBoa pubo3y
3. YraeBosl d. Tlpwm pacmeruiennu Beiensercs 38,9 k[ sHeprun
4. THK e. MonoMepsl COeTMHEHBI ENTUIHOMN CBS3bIO
5. PHK f. CymectByer 3 THIIa MOJICKYJT
g. Ilpm pacmennennu Beigemnsercst 17,6 xJx sHeprin
h. B pacturenpHOii KileTKe OBIBaET B OOJBIIEM KOJTHYCCTBE
i.  Ilpm pacmeneHnu 00pa3yIOT TIIULIEPHH U KUPHBIC

KHCJOTHI
HocwuTtens HaciencTBeHHOM HHGOpMAIN

—.

6. Ompenenure obiiee KoaumuecTBO HykKieoTuaoB moiekynsl [IHK, ecou ee omHa
nenoyka cocTouT u3 350 ryannHoBbIX U 300 TUMMHOBBIX HYKJIEOTHAOB.

7. 3amonHUTE TAOMUIy W COOTHECHTE CBOMCTBO YKMBOW CHUCTEMBI C KOHKPETHBIM
TIPUMEPOM:

CBoJiCTBO KUBOM CHCTEMBbI Ipumep

OOMEH BEIIECTB M SHEPTUH

CrnocoOHOCTB aJanTHPOBATHCS K YCIOBUSAM CPEJIbI

Poct rpubHOro Munenus nox semiei

CriocoOHOCTh K Pa3MHOKEHHUIO

SUMHSSL CHAYKA Y MACKORUMAIOWUX, POCI U PA36UmMue; No2LoeHue KUCIopood npu
ObIXAHUU U 8bIOENICHUU YETIEKUCI020 2A3a; OeleHue bakxmepul

8. Bribepute BepHbIil BApHaHT OTBETA!
* OOMeEH BelLIEeCTB U MPEBPAILCHUE SHEPTHH, Pa3ApaKUMOCTh, POCT,
pa3BHUTHE, Pa3MHOXEHHE — 3TO OCHOBHbIE IIPH3HAKH:
A) momymsium; B) opranusma; C) Buma; D) GuoreoneHosa

* ’)KuBoe OT HeXXMBOTO OTIIMYAETCS CIIOCOOHOCTHIO:
A) U3MEHSTH CBOWCTBAa 00BEKTA MO BO3ACUCTBUEM cpelibl; B) yact Tb B
D)msme a3

Kpyrosopote BeniecTs; C) BOCIPOU3BOIUTH cebe moa00H.

00BeKTa TTOf] BO3JICHCTBUEM CPEIIBL. ‘




* OOMEH BeIIeCTB U MPEBPAICHNe YHEPTUN — 3TO MPU3HAK:

A) XapakTepHBIN JJIs TeJl )KUBON M HEXHUBOW PUPOIBL;

B) mo koTopoMy KHBOE MOKHO OTJIMYHUTE OT HEXKHUBOTO;

C) 1o KOTOPOMY OHOKJIETOYHBIE OPTaHU3MBI OTIIMYAIOTCS] OT MHOTOKJIETOYHBIX;
D) o KoTopoMy >KUBOTHBIE OTIHUYAIOTCS OT YEIOBEKA.

* buonoruueckoe siBIeHUE, XapakTepHOE sl OMOChHEpHOro ypoBHS OpraHM3aLlud
’KHBOTO:

A) BocmipousBeicHHE ce0e TT0T00HbIX;

B) oOmeH renernueckoil HHGOpMaLen IPH CKPELLINBAHNY;

C) Gecnionoe pa3MHOXKCHUE;

B) kpyroBopoT BeMIECTB ¥ IOTOK SHEPTUH.

9. 3amonHUTE TAONIHUITY.

M3 Kaknx
KOMMOHEHTOB
cocTouT

YpoBHM OpraHusaumumu

10. OTBeThTE HA BOIPOCHI: &
¢ Uro moHMMAIOT NOJ IeHaTypanuen oemka?
e Kakue (yHKINH BBITIOTHSIOT YIIIEBOIBI B Knemq



MABA 2

KINETKA - ANEMEHTAPHASA EOAUMHULA
CTPOEHUA U PA3SBUTUA XKUBOI'O
OPrAHU3MA

NOOCTAHOAPTHI,
PEAJIN3YEMBIE T10 I'TTABE

1.1.1. CoOupaer cBeneHHs M TOTOBUT IIPE3EHTALMH 00 OTPACIsAX HAYKH (LUTOJIOTHS,
THCTOJIOTHS, OMOXUMUS ), M3YYaIOIINX JKUBBIE CYIIECTBA.

1.1.2. Pa3pscHICT XUMUYECKAN COCTAB KHUBBIX CYIIECTB.

1.1.3. OOBsicHSET NpaBMIIa NCIIOJIB30BAHKMS COBPEMEHHOTO JIaDOpaToOpHOro 000pyHoBa-
HUSI IPY U3YYCHHUU CTPOCHUS KHUBBIX CYIIECTB.

2.1.1. T'oToBHUT npe3eHTallH, CBSI3aHHBIE C CYThIO U COJIEPKAHUEM OMOJIOTHYECKUX MPO-
IIECCOB.

2.1.3. MaremaTHYeCKUMH CIIOCO0aMu 0OOCHOBBIBAET CYTh U COZEpIKaHHE OUOIOTHYeC-
KHX MPOLIECCOB U MPOUCXOASALINE IIPH 3TOM U3MEHEHUSI.

OBLLEE KOJIMHYECTBO YACOB IO 'TIABE: 12 yacos
MAJIOE CYMMATVBHOE OLEHNBAHWE: 1 vac

Ypok 11/ Tema 9: U3YUEHUE KJIETKMN.
KJIETOYHAS TEOPUSA

1.1.1. CoOupaer cBeneHHsI W TOTOBHUT NPE3CHTAMU 00 OTPACIIX HAYKH

IloncTanmapThl

(UHATONOTHS, THCTOIOT U, OMOXUMIS), H3YJAIOIINX )KUBBIE CYIIECTBA.
Pe3ynabTaThl e CoOmpaeTr CBEICHUS W TOTOBUT IPE3CHTAIMH O HAayKe IMTOJIOTHU H
OBYYEHUA HCTOPUU U3y4EHHS KICTKU.
OcHoBHEIE
IOHATUSA Iuronorus, buonorus kineTku, 3urora
W TEPMHUHBI

Jns o3HakomileHHS ¢ TeMOHW ydJamruecss 0OCYKTAlOT BOMPOCHI M3 y4ueOHHWKa,
OMUPASICh HA UMEIOIINECS 3HAHUS, COCTABIISIOT CXEMY.

DyKapuOThI

OpTaHU3MEI, KJIGT?
cozepKat opopMICH

Opraausmsl

IIpoxapuotst




3aTeM BBINIONHACTCS JlabopaTopHas pabora, 3aBepriaetcs Tabmuma. Ha stom
aTane o0Cy)KAaeTcss METON, KOTOPBI HMCIONB30BAJICS yUYAIIUMHCS JUIS U3YUYCHHUS

KJIETOK JKUBBIX OPTaHU3MOB (MUKPOCKONUs), TIPAaBHJIA WCIIONB30BaHMS J1ab0paTop-

HOTO O0OOpYIOBaHHS M TIOCIEAOBATCILHOCTH jaeicTBuil. I[lociae yuyuTenb maer

KpaTKyIo HHQOPMAIIHIO O COBPEMEHHBIX METO/IaX U3yUCHHUS KIICTKH:

1. CBETOBOM MUKPOCKOII. M3yuaeT kneTounble GOPMBI H CTPYKTYPHI: SIPO,
MUTOXOHJIPUH, XJIOPOIUIACTHI, ammmapat [ oab K.

2. DJIEKTPOHHBIN MUKPOCKOII. M306perén B 30-x romax XX Bexa. CoBpe-
MEHHBbIE MHUKPOCKOIBI JatoT yBenndenue 1o 1 000 000 pas. On Gosee meranbHO
MO3BOJISIET PACCMATPUBATH CTPYKTYPY OPTaHOUIOB KIIETKH.

3. METO JUODPEPEHIIMAJIBHOT'O HEHTPU®YI'MPOBAHUS. OcHoBaH Ha
pa3NUYHON IUIOTHOCTH OPraHOMIOB W TIPH OYEHb OBICTPOM BpAalICHUH Ha
LHeHTpHrdyre OpraHouIbl PACcHONaraloTcsi B pacTBOPE CIOSIMH B COOTBETCTBHH CO
CBOCH TIOTHOCTHIO.

4. ®JIYOPECHEHTHASA MMHUKPOCKOIIMA. JKuBble KIETKHM HaOIIOIAIOT B
yibTpaduoneToBoM ceere. [Ipn 3ToM 0JHM KOMIOHEHTH HAYMHAIOT Cpa3y CBe-
TUTBCS, APYTUE CBETATCS TP M00ABICHUU CIIENUANBHBIX Kpacurenei. diayopec-
[IEHTHAs] MHKPOCKOIIHS TTO3BOJIIET YBUIETh MECTA PACIIONOKECHNAS HYyKICHHOBBIX
KHCJIOT, BATAMHHOB, KHPOB.

5. METO/I KYJIbTYPBI KJIETOK U TKAHEW. Ou no3BomsieT yBHAETh POCT KJle-
TOK, HaOJIFOAaTh 32 pa3MHOKEHUEM OIIPENENSTh BIMSIHUE PA3TNYHBIX BEIECTB Ha
KJICTKH, TTOJTy4aTh KJIETOUYHBIC THOPHIBL.

Hccaenopartennexknii Bonpoc: Kak mpoucxoauio usyveHne KJIeTKH yYeHbIMH?
1Sl 4ero Hy:KHbI 3HAHUSI 0 CTPYKType, XUMHYECKOM COCTaBe W (PYHKIUSX
KJIETOK KMBBIX OPraHU3MOB?

W3yyenue maparpada BeaeTcsi KaKUM-JIHOO METOIOM, KOTOPBIH MMeIaror CYUTacT
1eseco00pasHbiM B JaHHOM ciydae. [1o Mepe H3ydeHHsS ydallluecs 3aroJHSIOT
MPEVIOKCHHYIO TaOJIHILy.

OcHOBHOe coiep:kaHHMe YPOKa

* [{uTonorusa — HayKa O KJIETKe

* CoBpeMEHHBIE METO/IbI U3YUEHUSI KIIETKU

* Mcropus u3ydeHus KIETKH

* Kinerounas teopusi. [lonoxkeHusi COBpeMEHHOM KJIETOYHOM Teopuu

* 3HayeHUE 3HAHUHU O KIIETKE*

# Bb1800ovl yuawuxcs, kacaowuecs smoeo nynkma (5), mozym 6vims oghopmieHvl 6
dopme obobwarowezo cnucka. Hanpumep:

3HAUEHUE U3YUYEHU A KIIETKU:

1. B MeaunHe 178 pasraiku MpUYuH 3a00J1eBaHUH. '
2. JIns xnaccupuKanum )KUBBIX OpTaHU3MOB.

3. B reHeruke (HaciencTBEHHBIE 3a00I€BaHN).

4. B cenbckoM x035HCTBE (T€HHAsI, KICTOYHASI HHKEHEPHU TIGKITHS ).
5. JIns moHMMaHUs Tpoiiecca SBOTIOLHH. v




IIpeanaraemble Ta0JIMLBL, CXeMbI U KPOCCBOPABI:

I'ox oTkpobiTHS Yuenblii CyIIHOCTh OTKPBITHSA

1590 3axapuii Succen | M306pen nepBblii MUKPOCKOTT

1665 PoGepr I'yk PaccmatpuBasi TOHKHE cpe3 IPOOKH € TIOMOIIBI0 CKOHCTPYHPO-
BaHHOTO UM MHKPOCKOIIA, YBHJEJN, YTO HPOOKa COCTOMT M3
OTAENBHBIX TMOXOXMX Ha ITYENUHbIE COTHI A4eeK M Ha3Bal HX
sitos — xnerkamu. Hecmotpst Ha TO, uto P.I'yk Bunmen He camy
KIIETKY, a JIUIIb €€ 000JI0YKY, TEPMHUH “‘KiemKa’ BIIOCICACTBUU
HavaJ MIMPOKO UCTIOIB30BATHCS B OHOJIOTUH.

1680 AHTOHU BaH BriepBble UM OBIIH OTKPBITHI OJHOKJICTOYHBIE JKUBBIE OpPraHMU3-

JleBenryx MBI Ero Mukpockon yBemmauBai o0beKTs 10 270 pas.

1831-1833 PoGept Bpoyn | B pactutensHoit kieTke yBuaen chepuueckyio Gurypy, Ha3Bas
€€ BIIOCIIEICTBHU “IapOM”.

1838 Marnac CoOpan 1 00001IIIT OCHOBHBIE MAaTEPHAIIBI O CTPOCHUH

[neiinen pacTUTEIbHOM KIETKHU.

1839 Teomop lIBarH | ComocTaBuIl HMEBIIYIOCS Y HETO MHPOPMAIHIO C HCCIICAOBAHU-
ssmu M.IInelineHa ¥ ycTaHOBHMII, YTO KJIETKU XXMBOTHBIX M pac-
TEHHI CXOJHBI II0 CBOEMY CTPOSHHMIO. TeM caMbIM OH IOKa3all,
YTO KJIETKA SIBJISIETCS O0LIel eANHHIEH CTPOSHHS OPraHU3MOB.

Hauano XX Kapxa bap OTKpBUT SIHLEKJIETKY MJICKOIIUTAIOIMX U YCTAHOBUIL, YTO BCE

BeKa MHOTOKJIETOYHBIE OPTaHNU3MBI OepyT CBOE Ha4yayo OT

OIIOZIOTBOPEHHOH SIMIIEKJIETKH — 3UTOTHI. DTUM OH JI0Ka3all,
YTO KJI€TKA HE TOJIBKO €MHHIA CTPOCHUS, HO U €ANHHIA
Pa3BUTHS JKUBBIX OPTaHU3MOB.

TeMbl 1J11 IPOEKTOB M UCCJIEA0BAHUI 110 TeMe
* Vctopus oTkpbeITUs KIeTKU. KineTouHas Teopus
* Metozas! uutonoruu. Kinerounas teopust

DJIeKTPOHHbIE pPecypchl
http.//files.school-collection.edu.ru/dlrstore/000004a1-1000-4ddd-f3c3-
4f0046bc4323/273.swf
http://files.school-collection.edu.ru/dlrstore/0000049e-1000-4ddd-f5dd-
270046bc4323/index_mht.htm

Kpumepuu oyenusanus: no02omogxa npe3eHmayuti

I ypoBenn

IT ypoBenn

I1I ypoBens

IV ypoBennb

CoOupaet CBeCHHS O
HayKe IIUTOJIOTUN U
I/ICTOpI/II/I I/I3y‘leHI/IH
KJIETKU UCKJIIOUU-
TEJILHO ¢ IIOMOILBIO
TOBApPHUILEH, UCITBI-
TBIBACT 3aTPYAHEHHUS
TIPH TTOATOTOBKE
MIPE3CHTAITHH.

Cobupaer Hemo-
Hyl0 MH(opMa-
LU0 O HayKe
HUTOJIOTHHU U
HCTOpPHUH U3yde-
HUSI KJIETKH, TIpe-
3E€HTALNIO
TOTOBHT C T10-

MOILBIO Iearora.

Cobwupaer cBene-

HUS O HAYKE IUTO-

JIOTUX XU UCTOPUHN

N3Yy4YCHUS KIICTKU,

TP NOJArOTOBKE
Tpe3eHTaMI

JIOTTYCKaeT HEeKO-
TOpBIC HETOY

TH.

Cobupaer oOmmp-
HbIC CBCACHUS N
T'OTOBUT HAChI-
IIIEHHBIE
neenranfu o
HA UTO.

u uc
n3y4
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Ypok 12/ Tema 10: HEKJIETOYHBIE OPI'"AHU3MbI. BUPYCbI

2.1.1. ToToBUT mpe3eHTAMM, CBS3aHHBIE C CYThIO M COAEP)KAaHUEM

THoxctannaptyt OHMOJIOTHYECKHX MTPOIIECCOB.

PesyabTaThl e [OTOBUT Npe3eHTAllMd O BUPYCHBIX 3a00JICBaHMAX M crocobax Hx
OBYYEHUA pacrpocTpaHeHHs.

OcHoBHEIE

IMOHATHUA Kancun, [ommomuenut, Bakuunauws, Uatepdepon

U TEPMUHBI

Jns o3HaKOMIIEHHUS ¢ TEMOW BHaAYajie ydJarruecs oOCYKIAloT BOIPOCHI, TMpe/l-
CTaBJICHHBIC B yUCOHHUKE.

Uccienoparensckuii Bonpoc: Kakue BuUpycHble 3a00/ieBaHHsI CYLIECTBYIOT M
KAK OHU PacnpocTpaHsTCs?

[Tocre 03HAKOMIIEHHS C TIEPBOM YacThIO MaTepuana y4eOHHWKA W BBITOJHEHHS
MPaKTUIECKOW paboThl ydariuecs (TpH MOMOIIM TMeJarora) COCTAaBIISIOT HA JTOCKE
CBOJHYIO Tabuuiy (1o auarpammy Benna).

Oco0eHHOCTH BUPYCOB
CX0/CTBO C KMBBIMH OTiIHYHe OT KUBBIX
IIpu3nakn, mpucyume BHpycam
OpraHu3MamMu OpPraHHU3MOB

1) Crioco6HoCTB K pa3m- | 1) Bo BHeniHeit cpene cy- 1) ImeroT oueHb Majible pa3Mephl
HOXXEHHIO IIECTBYIOT B BHJIE KpPUCTAJI- 2) IIpocroe cTpoeHune (HyKIeHHOBas
2) HacnencTBeHHOCTh JIOB KHCII0Ta+0e0K)
3) 3MeH4YnBOCTH 2) He nuratorcs 3) 3aHMMAIOT MOTPAaHUYHOE MOJI0XKEHHUE
4) CriocobHOCTh 3) He pactyT MEXIy HeXXHMBOH U )KUBOH MaTepHen
MIpUCTIOCa0NIUBATHCS K 4) He mpoucxoaut oOMeH 4) Beicokast CKOPOCTh Pa3MHOXKCHUS
OKpy’Kalollel cpeze BELICCTB 5) Hocurenem HacnenctBeHHoOI nHbOp-

5) HeknerouHoe ctpoeHne manuu Moxer sBisitbesa u JJHK, u PHK

Ilenaror moABOAUT ydallUXCsl K BBIBOAY O TOM, YTO 6UPYCbL — MO €OUHCMGEH-
HAsl HEeKNIeMOYHAs opma dcu3Hu Ha 3emie, Komopas 6He KIemKu HUKaxK cebs He
npossasiem, a AGIAEHC NPOMENCYIMOUHBIM 36EHOM MeNCOY HCUBOU U HENCUBOU NPU-
POOot.

W3zyuenne MaTepuaia MOXXET HPOBOAMUTHCS MeTogoM “OOCyKaeHHE B MajbIX
rpynmnax”. s 3TOro ydammmcsl MpedoCTaBIsIOTCS JOMOJIHUTEIbHbIE TeKCTh. Bo
BpeMs pabOThl yUalIUMUCS 3aloJIHAeTCs Tabiuia, IpeacTaBlIeHHas B 3-M 3alaHuU
6noka “TIpuMeHeHne 1 MPOBepKa MOTyYEeHHBIX 3HAHUK .

OcHOBHOe coep:KaHHe YPOKa

* OCOOEHHOCTH CTPOCHUS U KHU3HEICITEIbHOCTH BUPYCOB

* Posib BpYCOB B BOSHUKHOBCHUU MH()EKIIMOHHBIX 3a001€BaHUM

* CriocoObl BOZHUKHOBEHHS U MPO(GUIAKTHKA BUPYCHBIX 3a00JIeBaHHIM
Ipensaraemole TA0J MBI, CXeMbI M KPOCCBOP/BI:

B koHIIe ypoka BO3MOKHO COCTaBUThH CBOJIHYIO Tabimity. HampiiMep:




3a0oaeBanue
(Y uejioBeKa)

IIyTn 3apakenus

Hopaxaemblie opranbl

I'punn

KanenpHas nHbexuns

B ocHOBHOM HOpaxaeT JbIXaTe/bHbIE
MyTH

Ocma Bo3xymHo-KkanenpHbIM ITyTeM B nauane nmopakarorcs ApIXaTeIbHBIE
(BO3MOXKHA KOHTAKTHAs IIepeiada | IMyTH, 3aTeM KOxXKa
4yepe3 paHsl).
Kops KanesnpHas nHbeKuns B nauase nopaxxarotcs Bce
JIbIXaTeNbHBIE IyTH OT POTOBOH
MOJIOCTH 10 OPOHXOB, MO3XKE
HaOJTI01aI0TCS MOPAXKEHUS KOXKH U
KUILIEUHHUKA
IMomuomuenur Bo3ynHo-KanensHbIM Iy TeM, ¢ TlopaxaroTcst IIIOTKa U KHAIICYHHK, B
BOJIOH M NMUIIEBEIMU NPOAYKTaMH, | HEKOTOPBIX CIydYasX JBHIATEIbHBIC
C 3arpsI3HEHHBIMU IIpeIMeTaMH, HEWPOHBI B TO3BOHOYHUKE.
MOXET MEPEHOCHTBCS MyXaMH C
UCTIPKHEHUH GOJILHOTO
4eJ0BEKa K 3/J0POBOMY.
lematut A C 3arpsi3HeHHOU mUIIeH [opakaercs me4eHb
l'ematut B Yepes kKpoBb Ilopaxaercs nevyeHpb
BemenctBo UYepes kpoBb Tlopaxaercst HepBHas cucTeMa
CIINJ Uepes KpoBb [Topaxaercs UMMyHHas cuctemMa
Ipusnakn 1. ®opMBI JXU3HH, 00JIaJAfOIINe OYCHb MAJICHPKIMU pa3MepaMu.
H 0c00eHHOCTH 2.CocTosIT N3 HYKJIEMHOBBIX KHCJIOT - HOCUTEJICH HACIIEICTBEHHOTO
BHPYCOB MaTepuaia 1 3alUTHOH OeNKOBOH 000JI0UKH — Kancuoa.
3. MoryT pa3sMHOXaThCsl B KJIETKAaX KHUBBIX OPTraHH3MOB.
4. HacnesncTBeHHBII MaTepual BUpPyca, MIONABILIETO B KJIETKY, BHEAPSETCS B
HaCJIEACTBEHHBIH MaTepHal KIETOK X03IMHA, H3MEHSIET ¥ YHHITOXKAET €To.
Dyt 1. BozgymmHo-kanensHbiid. 2. Uepes kpoBs. 3. KonTarnosusrit
3apakeHus
Bupycusie 1. I'punn
3a00/1eBaHNsA 2. Ocna
3. I'enatut
4. Kops
5. CIIUA u np.

boJie3Hn yesioBeka

boJs1e3HU JKMBOTHBIX

BoJjie3nn pacrenuii

I'pur, ocma, BeTpsiHast OCIIa,
[IOJINOMUEJINT, TEIaTHT,
6emenctBo, CITNU ]I, mapotur

SAmyp, uyma, GenreHcTBo,
NTHYUHA U CBUHOH IpuUII

Bupyc mozauku, xentyxu

TeMbl 111 IPOCKTOB U MCCJICAOBAHUIA 10 TeMe
* lcTopust OTKpBITHS BUPYCOB
* CIIM/J: myTu nepenauu u npoQuiIaKTHKa

* BupycHble remaTUThl: MyTH TepeJadd U NpoQHIaKTHKa

=—-uD0OmcE ]\" f *

DJIeKTPOHHbIE pecypchl
https://www.youtube.com/watch?v

pacteHuit
\




Kpumepuu oyenusanusa: nod2omogxa npeeHmayuti

6ax ux pacrpocTpa-
HEHUsl, Npe3eHTa-
MO TOTOBUT JIMIIb
C MOMOIIBIO
nejarora.

cobax X pacnpo-
CTpaHeHUsI, Ipe-
3EHTALMIO TOTOBUT
[PH IIOMOIIH
neaarora.

criocobax ux pac-
[POCTPaHEeHHs, TO-
TOBHT IIPE3€H-
TALHIO HA TEMY.

I ypoBennb II ypoBensb 111 ypoBenb IV ypoBennb
C tpymom o0bsic- YacTruHOo 00BsIC- B ocnoBHOM, BepHO | ['oTOBHT
HsieT uHQopMaluio | HieT HHGOPMalHIo | OOBSICHAET HHPOP- | HACBIIICHHYIO
0 BUPYCHBIX 3200- 0 BUPYCHBIX 3200- MaIMIO O BUPYCHBIX | IPE3EHTAIHIO O
JIEBaHUSIX M CIIOCO- | JIEBAaHHSX U CIIO- 3a00JIeBaHUAX U BUPYCHBIX

3a00/I€BaHUAX U
crocobax ux
PacpoCTpaHeHHsI.

VYpox 13/ Tema 11: KNIETOYHBIE CTPYKTYPbI U UX @ YHKIIUHN

MoacTanaapThl

PesyabTaThl
OBYYEHUS

OcHOBHBIE
IOHATHUS
U TEPMUHBI

VYyamuecs, onupasch Ha 3HaHUS, TPUOOPETEHHBIE B X0/Ie U3yUEHUSI OMOIOTHH B

1.1.1. Cobupaer nuhOpMaIHIO ¥ TOTOBUT MIPE3EHTANH 00 0TPaCIsIX HAYKH
(TUTONOTHs, THCTOJIOTHSI, ONOXUMUS), U3yJAIONIHX JKUBBIE CYLIECTBA.

e Cobupaer u npeACTaBISIET MHPOPMAIUIO O CTPOCHUHM M (PYHKIHIX
OPraHOMIOB KJIETKH — 00BEKTa U3YUeHHs] HAyKH IUTOIOTHH.

Mewmb6paHHbIe 1 HeMeMOpaHHbIe OPraHOU/Ibl, JHI0IUIA3MAaTHIESCKasl CETh,
Kommnexc INompmxn, JInzocoma, Mutoxouapusi, [Imactuna, Pubocoma,

Knerounsrit meHTp

MJIaJUIMX Kjiaccax, 060y>K,[[aIOT MPEAJIOKCHHBIC BOIIPOCHI.

Uccaenoparenscknii Bonpoc: KakoBbl cTpyKTYpa U (PyHKIHHU KJIETOK KHBBIX

OPraHu3MoB?

3HaKOMCTBO € TEOPETHYECKUM MaTepHaIOM Iaparpada MoKeT IPOBOANTHCS Me-
ToaoM “O0cyxaeHue B MaibiX rpymmax’”’. st atoro yuammecs padorarot B 3 (oa-
HOMeMOpaHHBIE, IByXMeMOpaHHbIE U HEMEMOpaHHbIC OpraHoM.bl), 100 B 7 (IO
YHCITy OpPraHOWIOB) Ipynmax. B 3ToM ciydae y4yuTenb MpeloCTaBIseT yYallMMCs
JOTIOJTHUTENIFHBIE TEKCTHI, CXeMbl M MHKpodoTtorpaduu. [lo mepe m3ydeHus 3a-

MOJTHSFOTCS| COOTBETCTBYIOIIUE Ipadbl TAOIHUIIBL.

OcHOBHOe coiep:kaHMe YPOKa
* KiteTka — eJMHMIIA CTPOCHHUS KUBBIX OPraHU3MOB
* OnrHOMEMOpaHHBIC OPTAaHOU B
* JIByxMeMOpaHHBIC OPTaHOM/IbI

* OpraHouzpl HeMEMOPaHHOTO CTPOCHUS

S




IIpeanaraemble Ta0JIMLBbIL, CXeMbl H KPOCCBOPABI:

Opranoun Oco0eHHOCTH CTPOEHHs DyHKIUSA
Buoonnazmamuueckan OnHOoMeMOpaHHasL. Ha rnagkoii sHporiasmMaTu-
cemb Cucrema OTJeTIeHHBIX YEeCKOH CeTH CUHTE3HPYIOTCS

MeMOpaHaMu JIpyT OT JIpyra yrineBozs! u sl Ha
KaHaJIOB U MOJIOCTEH; mepoxoBaroit JIIC npoucxomur
nrepoxosaras U riajgkas. Ha CHHTE3 OelKa.
MeMOpaHax IIepoXOBaTON OOecneunBaeT TPAHCIIOPTUPOBKY
SHJIOMJIa3MaTHYECKOH CeTH BEILIECTB B KIIETKE.
pacronaraeTcst MHOKECTBO
pudocom.
Komnnexc I'onvoscu OnHOMEMOPaHHBIH. VYuyacTue B 3a11acaHuM BEIIECTB,
[pencraBieH pa3TUIHBEIMI 00pa30BaBIINXCS B KJIETKE U B X
IUTACTUHYATBHIMH TTOJIOCTSIMH, BBIBE/ICHUH U3 KIETKH HAPYXKY.
KaHaJIbL[AMH U ITy3bIPbKAMH.
Juzocoma OpHOMEMOpaHHBIH. Y4acTByeT BO BHYTPUKIETOUHOM
[Ty3bIpek, BHYTpH KOTOPOTO MHUIIEBAPEHUH.
HaXOAATCS (PePMEHTHI,
pacuienIsioniie OeKH, )KUpbl U
YTIIEBOMIBL.
Mumoxonopus JIByXxMeMOpaHHbIH OpraHOM VY4acTByIOT B KJICTOYHOM
OBaJIBHOI (POPMBI. JIBIXaHUH CIIOCOOHBI COXPAHSThH
00pa30BaBLIyIOCS SHEPTHIO B
Buze >Heprun ATO.
IInacmuown JIByxMeMOpaHHBIE. Xnoponnacmei 3e€HOTO 1IBETA,
3 BUZIA:XJIOPOILIACTEI, 3eJIeHYI0 OKpacKy UM HpHaeT
JIEWKOIUIACTBI, XPOMOILIACTHL. nurMeHT xnopoduiui. Ha cety B
XJIOpoIIIacTax uaeT GOTOCHHTES.
Jletikonnacmusl OECLIBETHBI U
MOTyT HAaKaIlJIMBaTh 3allaCHbIE
IHUTaTeNbHbIE BemecTsa. B
XPOMONIACMAx CONePKATCS
HMUTMEHTHI, IPUAIOIIIE
pa3IMYHbIC [IBETA PACTCHUSIM.
Pubocoma Oprason; HEMEMOPaHHOTO Cunres O6enka. s cuHTe3a

ctpoeHust. COCTOUT U3 ABYX
yacTull (0OJIBIION U MaJIOH).

6eska OHM COOpaHbI B TPYIIIIEI,
HAa3BIBAEMBIC NOTUCOMAMML.

Knemounwiii yenmp

CocToHT U3 AByX NepHeHAU-
KyJISIPHO PAaCOJIOAKEHHBIX
LIEHTPUOJIEH, COCTOSIIIUX U3
MHKPOTPYOOUEK.

VYuyacTByeT B mporiecce JeJIeHHs
KJICTKH.

RO




Oprasouabl KIeTKH

MemOpaHHbIe

HememOpanHsle

OnHOMEeMOpaHHbIe

JIByxmemOpaHHbIE

Pubocombl, KJIETOYHbIH LEHTP

DHIOMIa3MaTHYECKAsl CETh, KOMIUICKC
Tonbmxu, TU30COMBI

MI/ITOXOH}:[pI/II/I, I1aCTUABI
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TeMbl 1JI1 IPOEKTOB M UCCJIACAOBAHMI 10 TeMe
* Buasr MEKPOCKOTIOB: OT JIeBeHTYKa 10 COBpeMEeHHOCTH. VX ocoOeHHOCTH 1

HCIIOJIB30BAaHUC.

DJIEeKTPOHHBbIE PecypcChl
https://www.youtube.com/watch?v=Y3q-in 5UD4
https://www.youtube.com/watch?v=URUJDSNEXCS8
https://www.youtube.com/watch?v=RKmaq7jPnYM
https://www.youtube.com/watch?v=HBvfBB_oSTc

Kpumepuu oyenusanus: npedcmasgienue ungopmayuu

I ypoBenb IT ypoBenn I1I ypoBeHnsn IV ypoBens
C tpynom cobupaer | C moMolibko ToBa- Cobupaer uadopma- | Codbupaer u
1 [IPE/ICTABIISIET puieii coOupaeT UH- | LU0 O CTPOCHHUU U MPE/ICTABIISIET
HH(POPMALIHIO O ¢dopmanuio o crpoe- | GYHKUHUSIX OPraHOH- | OOLIMPHYIO
CTPOEHHU U HUU U QYHKLIUAX JIOB KJIETKH — 00BbEK- | MH(OpMaIHIO O
(byHKIMIX OPraHOMIOB KJIETKH, | Ta U3y4EHUS HAYKU CTPOEHUU U
OpPraHOUOB KJIETKHU. | MPEIACTABIIsAS €€, 10- | LIUTOJIOTUH, IIPELC- (byHKIMIX
MyCKaeT HEKOTOPBIE | TABISET €€ C opfatons
OLINOKH. HE3HAYHUTEIbHBIMU KJI
OIIIOKAMH.

N\




Ypoxk 14/ Tema 12: OBMEH BEINECTB U IIPEBPAIIIEHUSA DHEPI'UU B
KHUBBIX OPTTAHU3MOB

1.1.2. Pa3bsiCHACT XUMUUYECKHHA COCTAB )KUBBIX CYILIECTB.
IMoacTanaapThl 2.1.1. ToToBUT npe3eHTAlMH, CBS3aHHBIE C CYThIO M COACPKAHUEM
OUOJIOTHYECKUX MPOLIECCOB.

AT e Paspsacusier crpoenne U QyHKIMH aeHO3UHTPHUGOCHOPHOM KUCIIOTHI.
[ ] CO6I/I aCT U IIPCACTABILICT HWHPOPMAIIHUIO, CBsA3aH O C 06MeHOM
OBYUEHUS p pex topmanuo, HY
BCIICCTB U HpeBpaHleHI/ISIMI/I 3HeprI/II/I B JKUBBIX OpraHI/I?)MaX.

OcHOBHBIE Mertabonm3m, AHabou3M, AccuMutsnus, [nacTuueckuii 0OMeH,
IMOHATUSA Karabomusm, JluccuMunsimsi, JHepreTHYecKuii 0OMeH, AICHO3UH-
W TEPMUHBI TpudochopHas xucnora (ATD), Makpospruaeckas cBs3b

Onmpasich Ha yXe WMEIONIMeCs 3HaHWs, ydalluecs OO0CYXIAIoT CIeXyroline
BOIIPOCHI:

— Kakue criocoObl MUTaHMS Y )KUBBIX OPTaHU3MOB BaM M3BECTHBI?

— Uem oTiin4aeTcs cnoco0 MUTAHUS KUBOTHBIX U PACTECHUI?

— Jlng yero Hy>kHa numa?

— Jlyig 9ero Hy’KHBI MUTAaTeIbHbIC BelIecTBa?

— Kyna nocrynarot nutarenbHble BemecTBa?

— Yro Takoe 0OMEH BEIeCTB?

Bo Bpems 00cCyXaeHHS TeIaror TMOABOAWT YYAIIUXCS K BBEIBOAY O TOM, UTO
00MEH BEIIECTB MPEJACTABJISCT CJOXKHBIA MPOIECC MPEBPALICHUS B OPraHU3ME
XMMHYECKUX BEIIECTB, KOTOPhIE 00ECIICUNBAIOT €ro JACSTeIbHOCTh, PAa3BUTHE, POCT.
[Ipu 3TOM B OpraHm3Me BCE BpPeMs M3PaCXOAYETCsS dHEPTHs, IIPU dTOM HE TOJIHKO B
nepuoa GU3MUECKON NeATEILHOCTH, a JaKe U MPH MOJHEHIIIEM MTOKOE.

— [ToueMy AJIs IPOLIECCOB KU3HEACATEIHHOCTH OPraHU3My HY>KHA dHEPrusi?

— OTKyJa KUBBIE CYILIECTBA MOIYYalOT 3Ty SHEPTUIO?

Hccnenoparennckuii Bonpoc: Kak mpoucxoauT o0MeH BellleCTB B *KMBBIX Opra-
Hu3max? Kakoe opranumyeckoe BelecTBo 00ecneuynBaeT KJIETKY dHepruei?

Teopernueckuili MaTteprail MOXKeT u3y4daTbest Metonamu “‘UMucepr”, “Urenue c
ocraHoBkamu”. [To Mepe u3yueHus 3anOTHAIOTCS TaOIUIBI B O6J0Ke “IIpumenenue u
MIPOBEPKa MMOJIyYEHHBIX 3HAHUK’, MO0 APYTHe CXEMBbI MU TaOIHILIBL.

OcHOBHOe cofiepKaHHe YPOKa

* OcOOEHHOCTH TPOLIECCOB aHAOOMUIMA U KAMAOOIU3Ma — OCHOBBI OOMEHa BEIIeCTB
V JKUBBIX OPTaHU3MOB

* Anenosunrpudochopnas kuciaora (ATD) — opraHuveckoe BEIIeCTBO, 00eceun-
BalOIIee KIETKY SHeprueil. XMMHUYeCKUH cOCTaB, MAKPOIPTHUCCKHE CBSI3U

* [Ipespamenne AT® B AJI® u AM®, 0coOOEHHOCTH XUMHUYIECKUX TIPEBpaAICHU

e Postb AT® B KJieTKe \



IIpensaraemole TA0J MBI, CXeMbI M KPOCCBOPABI:

IIuTarennHbIE BelecTBa
Benku, KUpHI, yriIeBo bl

CJ10:KHBIE MOJIEKYJIBI
benku, )Xupsl, yriaeBosl,
HYKJICHHOBBIE KHUCIIOTBI

Dnepzemu-
yecKuili 00men

—> 3 AT® <+— IThacmuuec-
— JHeprui I S— Kuii 0omen
—>

7 v

Koneunvie npodyxmo: Hepeuunsie npocmoie mMonexyv
pacnaoa Amunoxucnomel, npocmuie yeneeoowl,
CO», H-0, NH; JICUPHDBLE KUCTIOMbL, 2MUYEPUH,
’ ’ HYK1e0muobl
DHeprus
KATABOJIU3M AHABOJIN3M

OpraHuyeckue BelecTna

IIpusnaku

AHABOJIN3M KATABOJIN3M
17151 CPABHEHHS
ObecrnieueHne KIETKH CTPOUTEIb-
CymHocTh Iporecca HBIM MaTepHaIOM U PHEPTOHOCH- Ob6ecrieueHne KIETKH YHEPTHeH
TEJISIMU
IIponecc pacrana CIOXKHBIX OPRA-
XuMuaeckne BrocunTe3 CIIOKHBIX MOJICKYIT porece p A p
HUYECKHUX MOJICKI JI0 MPOCTHIX
COeIMHEHHS U3 [IEPBUYHBIX IPOCTHIX MOJICKYJI .
COEJIMHEHUIT
DHeprus HakarmBaeTcs B Gpopme
DHeprus p N bop OHeprus BpiIeIs
XMMHYECKHUX CBSI3CH
3amggaerc
ATD Pacxonyercst

U



DJ1eKTPOHHBIE PeCypPChl
https://www.youtube.com/watch?v=j1Zq5HFKXCE
https://www.youtube.com/watch?v=BeSyX2QU6x4
https://www.youtube.com/watch?v=peg4BFCdLoQ

Kpumepuu oyenusanus: pazvscnenue, npedcmagienue ungopmayuu

CBSI3aHHYO C
0OMEHOM BEILECTB 1
MpeBpaICHUAMH
SHEPTUH B KUBBIX
OpraHu3Max.

HOM BEILECTB U
MIPEeBpaCHIAMH
SHEPTUH B KUBBIX
OpraHu3Max,
MPEICTABIISIET €€ C

TIOMOUIBIO YYUTECJIA.

(hopmaruro, CBsI3aH-
HYI0 C 0OMEHOM
BEIIECTB U NPEBpa-
IICHUSIMH SHEPTUH B
’KUBBIX OpraHU3Max.

I ypoBenn IT ypoBenn I1I ypoBensn IV ypoBensn
C Tpyznom pa3b- Pa3zbscusis cTpoe- B ocnoBHoM BepHo | [lonHO pazbscHseT
SICHSACT CTPOCHHE M | HHE U (QYHKLUH pasbsCHSIET CTPO- CTPOEHHUE
GbyHKIMH ajeHo3uHTpHdOC- eHue 1 QYHKIUH (hyHKLIMH ajieHOo-
aJIeHO3UHTPHU- (OpHOIi KUCIIOTHI, a7ICHO3UH- 3uHTpUPOCHOpHOU
¢docdopHoii YacTo JIOMyCKaeT tpudochopHoii KHCJIOTBI.
KHCIIOTBL. OLIHOKH. KHCJIOTBL
C tpynom cobupaer | CobOupaer HEmo- CoOupaer u B CoOupaer u nipejic-
U TIPEJICTABIISCT HYIO HHPOpPMAILIUIO, | OCHOBHOM BEPHO TaBJIseT OOIIHMPHYIO
uH(POPMAIHIO, CBSI3aHHYIO C O0Me- | MpecTaBIseT UH- UHPOPMALIHIO,

CBSI3aHHYIO ¢ 0OMe-
HOM BEILECTB U
NpEBpAILCHUIMA
SHEPTHH B KUBBIX
OpraHu3Max.

Ypox 15/ Tema 13: HACJIEACTBEHHAA HHO®OPMALUA U
I'EHETHYECKHNU KOJ{

1.1.2. Pa3bsicHsIET XMMUYECKHI COCTaB KHUBBIX CYILECTB.

IoncrannapTel 2.1.3. MaremMaTH4eCKHMH CII0OcO0aMU 000CHOBBIBACT CYTh M COAEPIKAHHE

OHMOJIOTHYECKHX MPOIIECCOB U MPOUCXOISIINE TIPH STOM U3MCHCHUS.
PesyabTaTht o Paszmwsacuser cBoiicTBa JIHK, rena, reHeTHUECKOro KoJia.

e [Ipow3BOAUT MAaTEeMaTHYECKUE BBIYUCICHHUS, OTHOCSIIHECS K CBOMCT-
OBYYEHMS POH3BOA : -

BaM T'€HETUYECKOTO KOJIa U JICJIAET COOTBETCTBYFOIIIE BBIBOJIBL.

OcHOBHBIE
MMOHATHUA I'en, Tpunuer, I'enetnyeckuii Kox
WU TEPMUHBI

[Ipexxne yem mepelTu K TeMme, menaror A MPOBEPKH 3HAHUM yyaluxcs o
Oelkax W HyKJICHHOBBIX KHUCIIOTAaX MOXET JIaTh CICAYIOIIee 3aaHue:
1. O kaKkux BeIIecTBaX UAET PeUb B IAHHBIX LEMOYKaX CJIOB? &

* buononuMmep; NENTHIHASA CBS3b; aMUHOKUCIOTHI; 20; TEpBUYHa# BT

TPETUIHASI K YETBEPTUIHAS CTPYKTYPHI; PEPMEHTHI; TeMOTJIQOMH Ku).

* JIBoiiHas cmupainb; 4; BOJOPOJHBIC CBSI3M, OMOMOIUMED; HyKIe ;
THMUWH; IIMTO3WH; TYaHWH, HACJICICTBECHHAS JMH(O sI;  JIe

(JHK)




2. 3amoyTHATE CBOAHYIO TAOJHITY, UCTIONEL3YS HH(DOPMAITHIO U3 JaHHBIX IETIOYEK:

IIpusnakn JHK Besok

1. Ctpoenue 6uomomumepa

2. MoHomep

3. KonnuecTBO BUZIOB MOHOMEPOB

4. ®yHKIUL

5. MecTOHax0XKIEHUE B KICTKE

3areM 00Cy>KIaroTcs BOMPOCH! U3 yueOHrnka. O600111ast OTBETHI yUalluxcs, nea-
TOT TOJIBOJIUT UX K BHIBOJY O TOM, YTO BCE CBOMCTBA JIFOOOTO OpraHU3Ma OIpeaes-
I0TCSL er0 OENKOBBIM cocTaBoM. [IpudeM cTpykTypa Kakaoro Oejika ompeaemnseTcs
MOCJICIOBATEIbHOCTEIO  AMUHOKHUCIIOTHBIX 0CTaTkoB. ClieoBaTenbHO, B HUTOTE
HACJICJICTBCHHAss MH(OpMAIUsl, KOTOpasi MepefacTcss U3 TMOKOJICHUS B IOKOJICHUE,
JTOJKHA COJIEPKATh CBEJIEHUS O IEPBUYHON CTPYKType OEIIKOB.
— Ha xakux opranonmax KJIETKH MIPOUCXOIUT CHHTE3 OenkoB? ' e oHn HaxomsaTcs?
— Kakxum o6pazom undopmanus ¢ JIHK, naxoxasiieiicss B sape KISTKH, MepeIacTcs
pubocoMaM, pactoJI0KEHHBIM B IUTOILIa3Me?
— Kakme eme xwMmmudeckue BeIecTBa KIETKH TNPUHUMAIOT Y4YacTHE B 3TOM
npotecce?

Hccenenosareascknii Bonpoc: Kakum o0pa3oM B HYKJEHHOBBIX KHCJIOTax “3a-
nucaHa” uHgopmauus o0 CTPYKType onpeaeieHHoro oeaka?

Teopernueckuii Matepuan maparpada MOXeT TPOBOIUTHCS Metomamu “Uncept”,
“YreHue ¢ OCTaHOBKaMu .

OcHoBHOe cofiep:KaHNe YPOKa
* JIHK — Monexyna-HOCHTEIh HACIICACTBCHHON WHpopMaruu, reH — ydactok JIHK,
conepariuii nHGHOPMAITUIO O IEPBUYHON CTPYKTYPE OAHON MOJIEKYJIIBI OeTKa
e ['eHeTHUYECKHUH KO
* CBOICTBa FeHETUUECKOr0 KOJIa

VYuammecs pemarT TpenacTaBicHHbIe B Oioke “IIpuMmeHeHme ©w TpoBepka
MOJTyYEHHBIX 3HAHUM~ WM Kakue-nubo npyrue 3amaqu. [Ipu pereHunn 3THX 3a1ad
OHH UCHOJB3YIOT HABBIKY, PEAIU3yEMbIE HA YPOKaX MaTEMATUKH.
B y4eOHUKe yka3aHbI cipaBOYHBIE JaHHBIE, HEOOXOAUMBIE TS PEIISHIS 3a/1a4:

3anomHuTe!

JuHa 1 nykieoruna < 0,34 um

pa3mep 1 rena = piuHa 1 HyKiieoTnaa X n (KoJI-BO HYKJI€OTH/IOB)
KOJI-BO HYKJIEOTHJIOB = KOJI-BO aMUHOKHCIIOT X 3

Macca | reHa = KOJI-BO HyKJICOTHIIOB X Maccy | HykieoTHaa
MoJIeKyJsipHas Macca | Hykieotnaa ~ 300 r/mMonb

NAUnRLDD -~

MOJIEKYJIsIpHast Macca 1 aMHHOKUCITIOTH ~ 110 1/Mo07B
COOTHOILICHHE HyKIeoTuA0B B Mojekyne JJHK =A+T" / T+1=1




Pemenue 3agau:
1. YauTeIBas, 9TO B cocTaBe Oesika MHCYJMHA 51 aMHHOKHCIIOTa, paccuuTaiTe
KOJINUECTBO HYKJICOTHOB T'€Ha, KOAUPYIOIIEro 3TOT OEJIOK.

Pewenue:
KonuuecTBO HYKICOTHAOB B TeHE, KOAUPYIOUIEM Oellok, cocrosmuidi u3 51
aMUHOKHCJIOTHI, paBHO (51%3=153)

2. Monekyna JIHK comepxxut 80000 octaTtkoB A, uto coctaBnser 16% ot oOrero
gyclia HYKJICOTHIOB B Mollekysne. OMNpenenuTs KOJIMYECTBO OCTAIbHBIX HYK-
JICOTUJIOB, U JJIMHY JaHHOU Mojekynsl JJHK.

Pewenue:

80000 nykseotusioB A — 16%,

o01ee koaruecTBO HykineoTuaoB — S00000((80000%100)/16 = 500000)

80000 myxneotuno A, 80000 myxieorumoB T, 170000 mykneotumos I, 170000
mykineotunos L (500000 — 80000%2)/2 = 170000)

3. Macca monekynsl JJHK paBra 27600. BerauciauTe KOTUYECTBO HYKJICOTHUIOB B
3TOI MOJIEKYJIe U e¢ JITUHY.

Pewenue:
KonuuecTBo HYKJICOTHIOB B MOJIeKyJIe paBHO 27600/300 = 92
Jmnna monexynsl JTHK 92 x 0,34 um = 31,28 Hm

l'[pe)maraeMble Taﬁ.]'[l/lllbl, CX€MbI 1 KPOCCBOPADbI:
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Kpumepuu OYECHUBAHUA. DA3BACHERUE, BbIYUCTIEHUE

I ypoBenn II ypoBenn 111 ypoBeHn
Pazbsacuser Pazbsacuss B ocuoBHoMm Bepro | 11
CBOICTBa JHK, | cBoiictBa JIHK, pasbsCHsET pas
TeHa, TCHETUYECKOTO | T€Ha, TEHETH- cpoiictBa JIH CBOM
KOJla  TOJBKO  C | YECKOro Koja, reHa, TeHETH- TeHa, T
MTOMOIIIBIO TIEIarora. | JIOMyCKaeT OMMOKH. | YECKOro . YECKOT0 KO

\



IIpousBoaut mare- C omubkamu npo- IIpousBoaut mare- [IpaBunbHO
MaTHYECKHE BBIUMC- | M3BOIUT MaTeMa- MaTHYECKHE BBIUMC- | MPOU3BOIUT
JICHUSI, OTHOCS- TUYECKHE BBIYHCIE- | JICHHS, OTHOCS- MaTeMaTHIeCKUe
muecs K CBOMCTBaM HHA, OTHOCAIIHUECCA necs K CBONCTBaM BBIYUCJICHUS,
TEHETHYECKOTO KO/Ia | K CBOHCTBaM TEHETUYECKOTO OTHOCSILITUECS K
TOJIBKO TIPH MOMOIIM | TEHETUYECKOTO KOJ1a, IOy cKas cBOlcTBaM
nejarora, 3aTpyIHs- | Koja, 3aTpyIHSETCS | He3HAUUTEJbHbIE TE€HETUYECKOT 0
eTcst B GopMyaupo- | B GOPMYITHPOBAHUU | OIIMOKH, JCTacT KoJa, ienaer
BaHHUH COOTBETCT- COOTBETCTBYIOIIMX | COOTBETCTBYIOLIUE COOTBETCTBYIOIUE
BYIOIIUX BBIBOJIOB. BBEIBOJIOB. BEIBOJIBL. BEIBOJIBL.

Ypok 16 / Tema 14: BAOCUHTE3 BEJIKOB

1.1.2. Pa3bsicHsIET XUMUYECKHI COCTaB KHUBBIX CYILECTB.

IMoacTanaapThl 2.1.1. 'oToBUT Npe3eHTAIMHY, CBA3aHHBIE C CYThIO U COIEPHKAHUEM
OMOJIOTMYECKUX MPOLIECCOB.
e Pa3bsacHAET poib HYKJIEHHOBBIX KHCIOT B IIpoliecce OMocuHTe3a Oenka

Pe3yabTaThl B KJIETKE.

OBYYEHUA e [lpencraBmsier uHGOpPMANHWIO, CBSA3aHHYIO C CYIIHOCTBIO IIpoIiecca

O6uocuHTE3a OeNKa B KIETKE.

OcHOBHBIE

MNOHATHUA buocuntes, Tpanckpunmus, Tpascsaus.

W TEPMHUHBI

Onwupasick Ha MPHOOPETEHHBIE 3HAHUS, yJaIuecs 00CyKAat0T BOIPOCHL:
— Kakoii n3 opraHou1oB KJIETKH OTBEYaeT 3a OMOCHHTE3 Oenka?
— Y0 NOImKHA OTYYHUTh PUOOCOMA, YTOOBI TIOCTPOUTH HEOOXOAUMBII KileTKe OeIok?

UccnenopaTtenneknii Bonpoc: Kak mpoucxoauT B KieTKe Mpoiecc 0uocuHTe3a oeka?

Teopernyeckuit MaTepuan naparpagda MOXKET MPOBOJUTHCS METOJOM, KOTOPBIN
MEearor CYUTAET 1enaecoodpasHbiM. [1o Mepe U3ydueHHs 3amOHAIOTCS TAOIUIIBI W
CXEMBI, TIPEACTABIICHHEIE B O10Ke “TIprMeHeHne 1 MpoBEpKa MOTYICHHBIX 3HAHUN
WK Kakue-1u0o Ipyrue.

OcHoOBHOe coiep:kaHHMe YPOKa

* BuocunTe3 — mpouecc 00pa3oBaHUA HOBBIX BELIECTB B KJIETKE
* [TIporiecc OnocuHTE3a OEIKOB MPOXOIUT B 1BA 3TANA: MPAHCKPUNYUA U MPAHCTAYUSA.
* Tpanckpunuusi — 3T0 MEPENUCHIBAHNE 3aKOIUPOBAHHONW WHPOPMALUK O MOCIe-
JioBaresbHOCTH aMUHOKUCIOT ¢ ojHo# 1enu JIHK na u-PHK no nmpunnuny komruie-
MEHTapHOCTH
» Tpancasiuusi — 3TO MpeBpalieHne WHPOPMAIUH, 3alIMCaHHON w—PH B B

MOCIIEIOBATENIFHOCTH HYKIICOTHUIOB B TOCIENOBATENILHOCTh aMUHOKMETOT
30BaHHE MTOJUIIENTHIHON LEN

N




Pemenne 3agau:

I[JISI CO3JaHUuA Me)KHpeI[MeTHOfI I/IHTeraI_II/II/I yqamnecsl peH_[aIOT JOIIOJTHUTCJIBHBIC
3aayy, JeJaloT BhIBOABL. [IpyM mpoBeNEeHHWM YKa3aHHBIX HUKE BBIUMCICHUN OHU
HCITOJIB3YIOT HaBBIKH, peaTn3yeMbIc Ha ypPOKax MaTEMaTHKH.

3aoaua

1. B mpouecce Tpancmanuu ydactBoBano 30 monexyn T-PHK. Onpenenure umc-
JIO aMHMHOKHCIIOT, BXOJSIIUX B COCTaB CHUHTE3UPYEMOro OejKa, a TakKe YHUCIIOo
TPUILIETOB M HYKJIEOTHJIOB B T€HE, KOTOPHIH KOIHPYeT 3TOT OeoK.

Pewenue:

1 monexyna m-PHK — 1 amunoxucioma

30 monexyn m-PHK - 30 amunoxuciom

Yucno nyxneomuoos — 30 amunokuciom x3=90
Yucno mpunnemos — 30

IIpeanaraemble Ta0JHIBL, CXeMbl 1 KPOCCBOPABI:

9Tanel OHOCHHTE3A Oco0eHHOCTH ITaNoB

B smpe: 3akomupoBaHHas WHQpOpMANUs IO TPUH-
LUITy KOMIUIEMEHTAPHOCTU MEPENUChIBACTCA C OJ-
no#i nenu JIHK na u-PHK.

Tpanckpunuus —
MepenuChIBaHIE HHPOPMALTUU

B pubocome: nHpOpMAaIHsI O CTPOCHHH OCIIKa, 3aIH-
cannasg Ha u-PHK B Buze mocnemoBarenbHOCTH HyK-
Tpancasiuus — nepegava JIEOTHJIOB, B prOOCOMax IMpeBpamaeTcs B CHHTE-
FCHETHYCCKOM HH(pOPMALIUU 3UPYEMYIO COTJIACHO 3TOMY KOy TMOCJeI0BaTENb-
HOCTh AMHHOKHCJIOT M B KOHCYHOM HTOre oOpa-
3yeTC§I IOoJIMNICITUAHAA LCIIb.

MoJgekyJbl
Y PoJab B OMocuHTE3€E

3akoaupoBaHHast HHGOPMAIIHS O [TOCISI0BATEIBHOCTH AMHHO-
n-PHK KHCJIOT 10 MIPUHITUITY KOMJIEMEHTapHOCTH IEPETHNCHIBACTCS C
oxaxoii nenu JIHK na u-PHK.

1-PHK, npucoenuHuBIue K cede aMMHOKHCJIOTMA)MHoc Ux

1-PHK K pudocome. T-PHK npukpernisier aMuHOKUCIOTY JIATT
TUAHOM Lienu, codupaeMoii B pudocome.



AmuHOKHCHOTHI pucoenuustores K T-PHK ¢ noMotubto cnenu-

DepMEeHTHI anbHBIX (pepmenToB. [Ton Busauem pepmentoB u-PHK pacna-

JaeTcsl Ha OTHENBHbBIC HyKJICOTUIBL.

ATO OO6ecnieunBaeT YHEPTrHUEH Mmporecc OMOCHUHTE3A.
TPAHCKPHITIUSA TPAHCJIAIUA BEJIOK
(stapo, IHK—u-PHK) (u-PHK—pubocoma (umnromiasma)

1-PHK (bepMeHTbI)

TeMbl I NPOEKTOB M MCCJICAOBAHMIT 110 Teme:

* buorexnonorus. [Ipon3BoACTBO HCKYCCTBEHHBIX OEIKOB

DJIEKTPOHHBbIE PecypcChl

https://www.youtube.com/watch?v=msXWwcK2kqU

https://www.youtube.com/watch?v=JseyQUiYNsl

https://www.youtube.com/watch?v=eik96kz5Kn4

Kpumepuu oyenusanus: pazvscnenue, npedcmagienue unghopmayuu

I ypoBenn II ypoBeHb 111 ypoBeHb IV ypoBennb

C tpynom C moMompko yuu- B ocroBHOM pa3zs- | [lompoOHO pa3bsic-

pasbsCHSIET POJib TeNs Pa3bsICHICT SICHSIET POJIb HSET POJIb HYKJICH-

HYKJICHHOBBIX POJIb HYKJIGMHOBBIX | HYKICHHOBBIX HOBBIX KHCJIOT B

KHCIIOT B ITPOLIECCE
OuocuHTe3a OenKa
B KIIETKE.

KHCIIOT B ITPOLIECCE
OuocuHTEe3a OeIKa
B KIIETKE.

KHCJIOT B ITpOIecce
OnocHHTE3a OeNKa
B KIIETKE.

nporecce
ouocuHTe3a OeaKa
B KIIETKE.

IIpencrapnser uH-
(dopmariuro,
CBSI3aHHYIO C
CYIIHOCTBIO
mporecca ONMOCHH-
Te3a Oenka B
KJIETKE TOJIBKO C
[IOMOIIIBIO

BOIIPOCOB YUHTETISL.

IIpencrasnser He-
MOJIHYI0 HHOpMa-
IIHIO, CBSI3aHHYIO C
CYIIHOCTBIO MPO-
mecca OuocuHTEe3a
OejKa B KIIETKE.

IIpencrapnser uH-
(dhopmaruro, CBsi-
3aHHYIO C CYIII-
HOCTBIO TIpoIecca
onocuHTe3a OeNKa
B KJIETKE, JOMyCKast
HEKOTOPbIE HETOY-
HOCTH.

[Ipencrapnser uH-
dhopmaruro, CBsi-
3aHHYIO C
CYIIHOCTBIO
npoiecca
OmocuHTe3a OenKka
B KJIETKE.

S




Ypox 17/ Tema 15: OBMEH BEIMECTB U SQHEPI'N
Y ABTOTPO®HbBIX OPI'AHU3MOB

2.1.1. F'oToBUT Npe3eHTaIMH, CBA3aHHBIE C CYThIO U COJEPHKAHUEM

HO)ICTaHZlapTH OMOJIOTHYECKUX IPOLIECCOB.

Pe3yabTathl e [IpexncraBisier nHGOPMAIMIO, CBA3aHHYIO C CYIIHOCTBIO Iporuecca (o-
OBYYEHUSA TOCHHTE3a Y aBTOTPO(HBIX OPraHU3MOB.

UCHUEHE ®dotorpod, Porocuntes, Ctpoma, Tunakounn, I'pansr, Dotonns
IOHAIA XeMOZII:/’IHTé)Zi o P ’

N TEPMHUHBbI

VYyamuecs 06cy>KaaloT BOIIPOCHI, UCIIONIB3YS YoKe IPHOOpPETEHHbBIC 3HAHUS:
— Kakne nCTOYHNKH SHEPTUH UCTIONB3YIOT OPraHU3MBbI?
— Ha xakwue rpynmsl o crioco0y nUTaHus JENSAT OPTaHU3MBI B 3aBUCHMOCTH OT
WCTIOJIb30BaHMS PA3HBIX HCTOYHUKOB SHEPTHN?
— B kakux kieTkax npoucxonuT GpotocuHTes?

Uccienosarennckuii Bonpoc: Kak nporekarT o6MeH BelecTB U NMpeBpallieHue
JHEPrUHU Yy AaBTOTPOQHBIX OPraHN3MoOB?

OcHOBHOe coJiepKaHHe YpPoKa

e OOMeEH BelIeCTB U MPEBpAIICHUE DHEPTUM y pacTeHuid. DOTOCHMHTE3, ero CyIi-
HOCTh M 3HAYCHHE

* CtpoeHne 1 (YHKIIHA XJIOPOILIACTOB

» CyIIHOCTh ¥ 3HaUCHHE CBETOBOW M TeMHOBOH (ha3 (hOTOCHUHTE3a

* 3HaveHue POTOCHHTE3A

* XeMOCHUHTE3

IIpeanaraemble TA0JHIBI, CXeMbI 1 KPOCCBOPABI:

OcobeHHOCTH CaetoBas ¢a3a TemHoBas ¢a3a
Mecro npoTexanus B epanax B cmpome
IMponecc IIpoyecc pacwennenus 600bl — Yesoenue yenexucnozo 2asa,
Gomonus. N02710UeHH020 U3 8030YXd, U
0bpazoeanue npocmovix
y211e80008.
IomydeHHbIH IPORYKT AT®, HAJ[D+H, kuciopoo, kax AL D, obpaszyiomes enoxoza
nobounwii npooykm, geioeasiemcs | (CsH120s), kpaxmar,
6 cpedy U UCNONb3YEMCs NpU yennono3a u op.
KI1eMOYHOM ObIXAHUU. op2aHuyecKue MoaeKybl.
BemecTBa, npoTOHBI 3HaueHue

U JJICKTPOHBI

P

Tlox BaMsIHHEM COJTHEYHOrO CBETA, IIOIAJAOIIE JIACTY
2JIEKTPOHBI XJIOpo(hHIIa Ha MeMOpaHe THRAKOU]

xJ0podunt
B030YK/ICHHOE COCTOSIHHE U A0 T@aYaIo 0UYepes

XUMHYCCKUM pEaKIUAM. ‘




BOJA

HWon Bomopoa, 06pa3oBaBIIniics IPH PaCIIEINICHUH BOABL,
HPOXOAUT Yepe3 0CoObIH KaHaI B CTPOMY M C IIOMOILBIO
9JIEKTPOHOB NPHCOCUHSCTCS K BEIIECTBY, CIIOCOOHOMY
nepeMelarh ero B XJI0poIuIacTe.

YIJIEKUCIBIN ra3

Pemyxumst CO2 moHaMu BOJIOpOJia, M B pe3yiIbTaTe
ucnonb3oBanus dHeprud ATD 00pazyroTcs MOIEKYITBI TITFOKO3bI
(CsH120g¢).

B pesynbrare ncnionszosanus sueprunt AT® obpasyrorest

ATO
Moekysl roKko3bI (CeHi1206).
IIpucoenuuuBmmii k cede Bogopox HAJID npesparmaercs B
HAL®D HAJ1®+H u ucnone3yercs B cinepyrouieit dase. B takom
XUMUYECKOM COEIMHEHUH 3aI11acaeTCs SHEPTusl.
DOTOHBI O0pa3yroTcs B CBETOBOH (paze, HCIOIB3YIOTCS BO BpEMsl CHHTE3a
P OpPTaHMYECKHUX COCIMHEHHUHI B CBETOBOM (hase.
YacTb 371eKTpOHOB, IpucoeanHss GpochopHyro kuciaory k AJ1D,
obpasyer ATO. rasi 4acTh IEKTPOHOB y4acTBYET B
STCKTPOHEI pasy! HApy p y y

pacliCII€CHNH BOJAbI Ha MOJ'IeKyJIi[pHI:Iﬁ KHCJIOPOJ, NOH
BOJAOpOa U BJICKTPOHBL.

Hy0
\/

Alld

»,

rKo3a ’

CBETOBAS ®A3A POTOCHHTE3A

XJI0po g1
BO30YKIeHHbIH
XJ10popHILT
CBCTOBbBIC 02 / \
\ 4 (poronns MmepeHoCUnKH
PCRKIHH BOJBI JIEKTPOHOB
o ||
TEMHOBBIC
peauun
co,
TEMHOBAA #ABA
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TeMblI 1711 IPOEKTOB U UCCIeJOBAHUI 110 TeMe
eJ/lcTopust OTKpPBITHS (POTOCHHTE3A

Jara YueHblii Bkiaa B HayKy
Kpumepuu oyenusanus: npedcmasienue ungopmayuu
I ypoBenn IT ypoBenn I1I ypoBensn IV ypoBensn
C tpynom C moMompio [Ipencrapnser [Moapo6Ho
MIPEACTABISIET nejarora nHpOpMAaIHIO, MIPEACTaBISET
nHpOpMaLHIO, MIPECTABIAET CBS3aHHYIO C nHpopMalHIo,
CBSI3aHHYIO C nH}poOpMaNuIo, CYIITHOCTBIO CBSA3aHHYIO C
CYILTHOCTBIO CBSA3aHHYIO C mporecca CYILITHOCTBIO
mporecca CYIHOCTBIO (orocunresa y mporecca
¢dorocunTe3a y mporecca ABTOTPO(DHBIX (orocunresa y
aBTOTPO(HBIX ¢dorocuHTE3a Y OpPTraHU3MOB, aBTOTPO(DHBIX
OpTaHHU3MOB. aBTOTPO(HBIX JIOIyCKast OpTaHU3MOB.
OpraHU3MOB. HE3HAYHUTEIIbHbIC
OIINOKML.

S




Ypox 18/ Tema 16: OBMEH BEHIECTB U DHEPI'UN Y OPTAHU3MOB
CTI'ETEPOTPO®HBIM TUIIOM IIMTAHUSA

2.1.1. ToToBUT mpe3eHTalMM, CBS3aHHBIE C CYThIO M COJICP)KaHUEM

IMoacTanaapThl

Pe3yabTaThl
OBYYEHUSA

OcHOBHBIE
IMOHATUSA
" TEPMHUHBI

OHOJIOTHYECKUX IpOLIECCOB.

e [lpencraBmsier mHGOpMamuio 00 OOMEHE BEHMIECTB W OSHEPTHH Y
reTepoTpoHBIX OPraHU3MOB.

Makpospruueckas cBsi3b, [ mukonus, Kierounoe apixanue.

VYuammecs, onupasich Ha MPUOOPETEHHbIE 3HAHMS, 00OCYXKIAIOT BOIIPOCHI, TIpe-
CTaBJICHHBIC B yYeOHHKE.

UccnenoBarenscknii Bonpoc: Kak mporekaer 00MeH BelllecTB W NMPeBpallleHHE

JHEPIruM y rerepoTpoPHbIX OPraHu3MoB?

Teopernyeckuil MaTepuan MoXeT u3zydarbcsi merogamu “Uncepr”, “Urenue c
octaHoBkamMu”’. [1o Mepe U3ydeHHsI 3aTOTHSIIOTCS TAOIHIIBI FITH CXEMBI.

OcHOBHOe cofepKaHHe YPoKa

* CyIIHOCTB PHEPTETHIECKOTO OOMEHa
* DTamnbl 3HEPreTHIecKoro 0OMeHa

* 3HaYeHNE SHEPTETUIECKOTO 0OMEHA

IIpeanaraemble Ta0JMLBbIL, CXeMbl 1 KPOCCBOPABI:

Ha3panmue 3Tana IloaroroBurenbHbII beckucnoponublii Kucnoponusiit
JTamn 3Tal — TIUKOJIH3 3Tan (KIeToYHOe
JIBIXaHHE)
B numesapurensHoM B nuronnasme Ha xpucrax
I'ne npoucxoaut? .
KaHaJle KIIETKH MHTOXOHJPHH
O6pazoBaBiuuecs be3 yuactus C yuactuem
Veaosust MaJleHbKHE MOJIEKYJIbI KHCIIOpOoJa KHCIIOpOJa
MPOHUKAIOT B KIETKH
TKaHel
Benku, xupsl, kpaxman I'moxo3a IMuposuHor-
Hcxoanble BemecTBa paziHas KUCJIOTa,
KHCIIOPOJL
I'1r0K03a, rUIepuH U 2 MOJIEKYJIbI CO2, H.0

JKUPHbIE KHCIIOTHI, [MPOBUHOTPATHOM
Koneunsie BemecTsa
AMUHOKHUCIIOTBI kucnots! (C3H4O3) 1
2 monekyisl ATD
— (oOpazoBaBmascs 2

Yuciio mojexyn ATD

SHEPIHUsl PACCCUBACTCS B
BHUJIC TEILIa)

36'

Kakwue BemecTBa
KaTaJIn3upyoT
(yckopsiloT) peakuun?

DepMEHTHI

DepMeHTBI




CrokHBIC YIIIeBOBI (HAIP., Kpaxma)  OT Ly ————

BeckucaopoaHslii 3Tamn -

I'moko3sa (CeH1205) CJIHKOJIN3

2ATO <77

Kucaopoanslii aTan
[Muposunorpagnas xkucinora (C3H403) (KJIeTOYHOE JbIXaHUE)

CO; H,O

Tpancnopm sewecms
6 opeanusme

N

DHeprus, 3aKI0YeHHas Ilepedaua nepsroeco
B MaKpO3Pru4ecKHX UMNYIbCA 6 HEPEHBIX
cBs1351X MoJiekys AT®

Cokpawenue mviuiy
HCUBOMHBIX

<~

0BUIICEHUE HCCYMUKOB
npocmeuwux




DJIEKTPOHHBbIE PecypChl
https://www.youtube.com/watch?v=_879zbZLeCsA
https://www.youtube.com/watch?v=x9pS1YbzPss
http.//biology-online.ru/uroki-onlain/9-11-klassy-obschaja-biologija/urok-onlain-
yenergeticheskii-obmen. html

Kpumepuu oyenusanus: npedcmasienue ungopmayuu
I ypoBenn IT ypoBenn III ypoBensn IV ypoBensn
IIpencrapnser [Ipencranss B ocnoBHoMm BepHOo | [lpencrasnser
uHpopmarmo 00 uHpopmManuo 00 MPEACTABIISCT OOIIUPHYIO

oOMeHe BelIeCTB U
SHEPIUH Y
reTepoTpPOQHBIX
OPraHu3MOB TOJIBKO C
MOMOILBIO YYHUTENS U
TOBapUILEH.

oOMeHe BellecTB U
SHEPTUH Y
reTepoTpodHBIX
OpraHu3MOB, 4acTo
JIOIYCKaeT OMINOKH.

uHpopmanuio 06
oOMeHe BellIeCTB U
DHEPIruu y
reTepoTpPOHBIX
OPraHU3MOB.

uHpopmanuio 06
oOMEHe BeleCTB
Y QHEPTUH Y
reTepoTPOHBIX
OPraHU3MOB.

Ypox 19/ Tema 17: JKUSHEHHBIA UKJI KJIETKHA. XPOMOCOMBI

IloacTanaapTsel

JIOTHYECKUX ITPOLIECCOB.

PesyabTarsl
OBYYEHUS

OcHOBHBIE
IOHATHUA
" TEPMHUHBI

C LICIbI0 O3HAKOMJICHUS C TEMOM ydamuecsa 06CY)K,[[aIOT BOIIPOCHI, IPCOII0-

KECHHBIC IICAarorom.

2.1.1. T'oToBUT mpe3eHTaNMK, CBS3aHHBIE C CYTHIO U COIEpKaHHEM OHO-

e [lpencraBmsier MHGOPMANHWIO, CBA3AHHYIO C OJTaloM HHTEp(as3bl B
KJICTOYHOM LIUKJIE H OCOOCHHOCTSIMH XPOMOCOM.

Knerounsrit muxn, MaTepdasa, Xpomaruna, Llearpomepa, Kapuoru,
TamonmHbI 1 TUTUTOWIHEI Habop, AyTocoMa, ['oMOIIOTHYHBIE XPO-
MOCOMBI

— B kaxoif cTpyKkType KIeTKH XpaHUTCS HacIeACTBEHHAs HHGOpMAIHs?

— KaxkoBo ctpoenne xpomocom?

Uccienosarensexuii Bonpoc: Kakue 0umosoruyeckue 0co0eHHOCTH Xapakrep-

Uro Takoe pemyrumkarms JJHK?
— UYto Takoe rarouaHbINH Habop XpoMocoM?
Uro Takoe AUTUIOUAHBIN HAOOp XPOMOCOM?

Uto sIBJISIETCSA HOCUTENIEM HacJeACTBEHHOM nHpopMariu?

HbI 1JI1 XPOMOCOM B KJICTKAX KUBbBIX OpFaHI/I3MOB?

OcHOBHOE coJep:KaHHe YPOKa

e KiIeTOYHBIM IIMKI — JKU3HL KJIETKH OT MOMEHTA €€ IOSIBJICHUS

BEHHOTO JICJICHUSI WK THOETH
* UnTepdasza — nepruon MeXIy OBYMs ACICHUSIMH KICTKU

* XpOMOCOMBI — TJIABHBIE KOMIIOHEHTHI sapa. X

naec

q)YHKL[I/II/I B IC€pHOJ ACIICHUA U MCKAY ACICHUAMA 144

\S

0CTaB,

'OGC

OCHHC




* [TapHOCTE XPOMOCOM, HaJTU4YHE JIBYX F'OMOJIOTUYHBIX XPOMOCOM B COMAaTUYECKUX U
OJTHOM XpOMOCOMBI U3 KaXKIOW Maphl B MOJIOBBIX KIIETKaX

* TTocTosiHCTBO ymcna, GOPMBI M pa3Mepa XpPOMOCOM B KJIETKaX Ka)JIOrO BHIA —
BUJIOBOM MpPU3HAK

l'[pe)maraeMble Taﬁ.]'II/IlIl)I, CX€MBbI U KPOCCBOPADbI:
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[Ipoucxomst mporecce
ACCHUMMWJISIIINU U TUCCUMMIISILIUA

B OosnbiomM
KOJINYECTBE

VYnpoenue JTHK

CHHTE3UpyeTCs
ATO

N

HNurepdasa

v

CHHTE3UPYIOTCS BCE BHUJIBI
PHK

DJIeKTPOHHbIE pecypchl

VYBenuuuBaeTcst 4YuCiIo
OpPraHoUJIOB KJIETKH

http://biology-online.ru/video/hromosomy.html
https://www.youtube.com/watch?v=6CGOvw3naxl

Kpumepuu oyenusanusa: npedcmasienue ungopmayuu

3TarnoM uHTephasbl
B KJIETOYHOM LIHKJIE
M 0COOEHHOCTSIMH

CBSI3aHHYIO C
9TaroM HHTEep(a3bl
B KJICTOYHOM IIHKJIE

Tep¢assl B KJIETOU-
HOM LIUKJIE ¥ 0CO-
OCHHOCTSIMH XPO-

I ypoBenb II ypoBensb 111 ypoBennb IV ypoBenb
C tpynom mpen- IIpencrasnser [Ipencrasnss un- [Ipencrapnser
CTaBJISIET nHPOPMAIIHIO, dhopmaruro, CBsi3aH- | HHPOPMAIIHIO,
nHpOpMaNuIo, CBSA3aHHYIO C HYIO C 3TallOM HMH- CBSA3aHHYIO C

3Tanom uHTepdasbl
B KJIETOYHOM LIMKJIE
A 0COOEHHOCTSIMU

1 0COOEHHOCTSIMH XPOMOCOM C MOCOM, JOMYCKaeT | XPOMOCOM.
XPOMOCOM. MTOMOIIBIO YYUTEN. | He3HAUUTEIbHBIC
OIIHOKH.
VYpox 20/ Tema 18: AEJJEHUE KIIETKU. MUTO3
1.1.3. OOBsICHSIET MpaBHiIa KCIIOJIH30BAHUS COBPEMEHHOTO JIabopa-
TOPHOTO 00OPYIOBaHUS MPH U3YYCHUH CTPOCHUS JKUBBIX CYIIECTB.
Moacranaaprsl P Py P 4 p 4
2.1.1. T'OTOBUT mpe3eHTaluH, CBSI3aHHBIE C CYTBIO U COJEPKaHUEM
OHMOJIOTHIECKHX MPOIECCOB.
o OOBACHSET MpaBWJIa KCIIOJIL30BAHUS COBPEMEHHOTO J1ab0paTop-
Pe3yabTaThl HOTO OO0OpYyIOBaHWS TPH W3YYCHHH MHUTO3a B JACISIIHXCS
OBYYEHUA PACTUTENBHBIX KIETKAX.
o [Ipencrasnsier nHGOPMAIHIO O (hazax MATO3a K NX OCOOEHHOCTSIX
OcHoBHbIE
HSITHSI Mutotnueckoe nenenue, IIpodasza, Meragasa, erad)dsHas
LEOLEE T IIacTuHKa, AHadasa, Temodasa
U TEPMHUHBbI ? ? ’

s




Jliis 03HaKOMJICHHS C TEMOMW ywaluecs, ONUpasich Ha NPHOOPETEHHbIC 3HAHUS,

00CyX/Ial0T BOIPOCHI U3 OJI0Ka A MJIH BOTIPOCHI, PEIOKEHHBIE HUXKE:

— Kakoii mporecc nexur B OCHOBE pocTa opranusma?

— BenenctBue 4ero npoucxoauT nepeaaya HacaeACTBEHHOW HH(pOpMaIuy B
KIIETKax?

Bo Bpemst oOCyxIeHHS Y4YHTENb MOABOAUT Y4YaIIUXCA K MBICIH O TOM, YTO
npoyeccel pocma u pazeumus Heoopamumvl. dmu 068a cOUCMBA HCUBOU Mamepuu
HEPaspvl6HO CBA3aHbL Opye ¢ OpY20M, U 8 OCHOBE PASMHONCEHUS U POCMA 0p2a-
HU3MOG Jiedcum 0eneHue Kiemxu.

Bo Bpemsi 00cyXIeHUSI BO3MOXKHO HCIOJb30BaTh M Tabmumy 3XY. dopmynu-
pyeTcst ucciaen0BaTeNnbCKUil BOIPOC.

Hccaenosarenneknii Bonpoc: Kak mpoucxoaut npouecc aejenns kierok? Ka-
KOe 3HaYeHHe UMeeT JieJIeHne KIeToOK?

3HaKOMCTBO C TEOPETHUYECKHMM MaTepHajioM maparpada MOXKeT HPOBOAUTHCS
Mmetopamu “UuHcept”, “UreHue ¢ ocraHOoBKaMu” win “OO0CyXIEHHE B MAJIbIX IPYyI-
max” (4 rpynmsl). [lo Mepe u3ydeHHs 3alONHSAIOTCS COOTBETCTBYIOIIHME TaOJIHITHL.
LenecooOpa3Ho caenaTh CXeMaTHYECKHE PHCYHKH (a3 MHTO03a, YTO OOJEerduT
MOHUMAaHUE U 3alIOMUHAHUE TEOPETUIECKON HHPOPMALHH.

OcHOBHOe coiep:KaHue YPOKa
* CyIIHOCTh JICJICHHUS MUTO3a
e ®a3el MUTO3A:
Ipogpaza
Memadhaza
Anagasa
Tenoghaza
e bronornyeckoe 3HaUYCHNE MUTO3a

IIpeanaraemble Ta0JIMLBL, CXeMbl 1 KPOCCBOPABI:

Kaerounas ®da3pl MUTO32

CTPYKTYypa ITpodaza Metadaza Anadaza Tenodaza
B xonue _ _

Sapeimko npocassl Obpaszyetcst
pacnagaercs

oq B xonue npo- _ _

M?;%I;;f{ . ¢a3bl pacra- O6pasyercs
JlaeTcs
Hauunaercs Beperena nenenus Xpomaruasl OTAENsA-
(dopMHpOBa- | TMOJTHOCTBIO POPMHU- | FOTCS OPYT OT ApyTa

BepeTero HHE PYIOTCS M TIPHKPEM- | M C HOMOIIBIO Bepe-

TCTCHHs JISFOTCA K IIGHTPO- TEHa JICTICHUS pac- 3aeT

MepaM XpOMOCOM XOJIATCS K MOJIOCA)
KIIETKH




JHK makcu- | XpomMocoMsl Ha Xpomaruapl, OTe- XpOMOCOMBI
MaJIbHO CIIU- | SKBaTOpE KIETKH JIMBIINCH APYT OT JeCIHPAIN3YIOTCS,
panmsyercs, 00pa3yIoT mema- JpyTa, pacXoJsATCsl K | MPUHUMAIOT
OTYETIINBO @asznylo niacmunky | TONIOCaM KIETKU U ¢dbopmy HuUTEH U
BHUJIHO, YTO OHH CUUTAIOTCS CTaHOBSITCS
OHH COCTOSIT CaMOCTOSITENIbHBIMH | HEBUAWMBIMU
XPOMOCOMBI U3 ABYX XpoO- XpoMocoMami. 3a
MaTuj CYeT AOYCPHUX
XpOMOCOM, 00pa3o-
BaBIIHXCS TIPH pac-
XOXKIEHUH XpOoMa-
THU]I, KOJIMYECTBO
XPOMOCOM yBEJH-
YHBAETCSI BABOE
Marepunckas
MarepuHckas KIIETKa JETHUTCS U
Coxpansiercst | Coxpansiercs Coxpansiercst
KIIETKa o0pazyroTcs 1Be
JIOUYEpHHE KJICTKH

Ha cxeMaTH4HBIX PUCYHKax BO3MOXKHO JIaTh YCJIOBHbIC 00O3HAYCHUS M — YHCJIO
XpOMOCOM, ¢ — YHCIIO XpPOMAaTHI. AHAIOTWYHAsI TaOIHIa MOKET OBITh COCTaBIeHA
o Teme “Metio3” (§19), 94TO TO3BONHUT CPaBHUTH ATH JIBA MpoIIecca.

T :
l’ Mpodasa Lle"rad:asa 1| |Anadaza Tenodasa Murepadasza

2n2c¢

IIpoekT K ypoky
B o0mieii 6uonornu Tema “JleneHue KIETKH SIBISETCS OIHOW W3 CAMBIX TPYA-
HBIX IS yYaluuxcs. B Heil BBOJUTCS MHOTO HOBBIX HOHSTHM, Ja€Tcsi ONMHCaHHE
HOBEJCHHSI XPOMOCOM Ha Pa3HBIX dTanax JeJIeHHs KICTKH.
Jlnst obsierdeHuss BOCIPHATHS Marepuaia BO3MOXKHO HM3TOTOBHTh THHAMHUYHYIO
MOJIENb JICJICHHsI KIICTKU, MOKA3bIBAIOIIYIO MTOBEJCHUE XPOMOCOM BO BPEMs MU
U Meio3a. Mojenb jierka B W3rOTOBICHUHM U Ta€T Xopoummil >Rt B

CIIOKHOTO ~ MaTepuayia.  [Ipomecc  HM3rOTOBJICHHS  OMHUCa a
http://festival. 1september.ru/articles/515676/.
MIOBOTO

10 3aJaHUC MOXXHO JaTh B KAYCCTBC JOMAIIIHECTO HJI



DJIEKTPOHHBbIE PecypChl
https://www.youtube.com/watch?v=C6hn3sAQip0
https://www.youtube.com/watch?v=JcZQkmooyPk
https://www.youtube.com/watch?v=uZ50pFW-mFk

Kpumepuu oyenusanus: odvsacuenue, npedcmagienue unpopmayuu

I ypoBenn

II ypoBeHb

111 ypoBeHb

IV ypoBennb

C Tpynom oOBsICHSIET
MpaBHJIa UCIIOB30-
BaHUS COBPEMEHHO-
0 JJabopaToOpHOTO
00opyIoBaHUS IIpU
N3YUYCHUU MHUTO3a B

OOBsCHSA TIpaBUIIa
HCIIOJIb30BAaHHMS COB-
peMeHHoT0 J1abopa-
TOPHOTO 000PYyIO-
BaHUA [IPU U3YYCHUN
MUTO3a B

B ocHoBHOM BepHO
OOBSCHSET MpaBmIIa
HCTIOJIE30BAHUS COB-
peMeHHOTro J1a00-
paropHOTro 000-
PYZIOBaHUS PU

Bepro 00bsicHsIET
[paBHJIA UCTIOJTb-
30BaHUsI COBpE-
MEHHOTO0 Jiabopa-
TOPHOTO 000y I0-
BaHUsA IIPU

JIEJISIIUXCS PacTH- JIETSAIIUXCS W3y4YEeHUN MUTO3a B | U3YYEHUU MHUTO3a
TEJbHBIX KJIETKaX. PaCTUTENBHBIX JIEJISAIIIXCS pac- B JICIISALIUXCS
KJIETKAX, YaCTO TUTEJBHBIX KJICTKAX. | PaCTUTEIBHBIX
JTOITYCKACT OIIHOKH. KJIETKaX.
IIpencrasnsier [Ipencrapnsier IIpencrasnsier [Ipencrasnsier
HHPOPMAIIHIO O HHPOPMAIIHIO O MPaKTUYECKH MTOJTHYIO HH(OP-
(azax MUTO3a 1 BIX (hazax MHUTO3a B X TIOJTHYTO Marmio o ¢azax

0CODEHHOCTAX
TOJIBKO MPHU MOMOIIN
YUHTEJISL.

0COOEHHOCTSIX,
HCIIOJB3YsI BOIPOCHI
YUHTEISL.

HHPOPMAIIHIO O
(hazax MHTO3a U BIX
OCOOEHHOCTSIX.

MHTO3a U UX
0COOEHHOCTSIX.

Ypox 21/ Tema 19: IEJJEHUE KJIETKHA. MEO3

2.1.1. ToTOBUT Tipe3eHTAINH, CBI3aHHBIC C CYTHIO U CONIEPKaHIEM

IMoacTangapTbl

OHMOJIOTMIECKUX TIPOIECCOB.

e ['OTOBUT MNpE3eHTAI[NH, CBA3AHHBIE C CYTHIO M COACPKaHHEM
ML MENOTHYECKOIO JIETICHUS
OBYYEHMA .

e VcraHaBIUBACT PA3IUYMs B MPOIIECCAX MUTO3a U MEHO03a.
OcHoBHBIE
MNOHATHUA Meiio3, Kpoccunrosep, PenykiuionHoe nenenue
" TEPMHUHBI

VYuaruecsi, onupasich Ha MOJYUYCHHBIC 3HAHUS, 00CYKAI0T BOMPOCHI, 3aIaHHbIC
MeIarOroM:
— Kakum crmoco6oM MoryT 00pa30BBIBaThCS KIICTKU? (nymém mumo3sa).
— HazoBute 0CHOBHBIC 3TaIlbl MUTO3a (Npogaza, memagasza, anapasa u menogasa).
— Kakue opraHusMbel MOTYT Pa3sMHOXAThCS I3THM crmocoboM? (mpumumusHpie
OOHOKNEMOYHbIE OP2AHUZMBL).

— B ocHOBe Kakoro pa3MHOMXEHHS JISKHT MUTO3? (8 OcHOge 6ecn0fzoeof HO,
— Kakue opranusmMel o0pa3yrooTces B pe3yJibTaTe 0ecoioro pasMHO 517
T

KONUsL MAMEPUHCKO20 OP2AHUMA).

3aTeM 00CyXIaroTCs BOIPOCH U3 yieOHmKa. Jlo Tor
CJIEZIOBATEILCKII BOTIPOC, OTBETHI YJaluxcsl Ha BEWPOC
YeCTBO XPOMOCOM HE yJIBaMBAaeTCs, BeJlb OHA 00pa3

e
My B 3
KJIIETOK? -

3

K
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W3 1B



pyroTcsa Ha Aocke. B KOHIlE ypoka OHH BO3BpAIIalOTCA K CBOMM THIIOTE€3aM H IIPO-
BEPSIOT HX.

Uccienoparennckuii Bonpoc: Kak npoucxoaut o6pazoBaHue MojaoBbIX KJIETOK
— mpouecc MeiioTHYecKoro aesienusi? B yem 3HaueHune mMeiioza?

Teopernyecknit MaTepuan yudeOHHKA MOXKET MPOBOJHUTHCS METOIOM, KOTOPBIH
MeIaroT CUMTAET 11eJIeCO00pa3HbIM B JAHHOM CITydae.

Hpepnaraemble Ta0JHLBbL, CXeMbl H KPOCCBOPAbI:

daza Meiios-1 Meiio3-11
IIpodaza JIByXpoMaTHIHbIE XpPOMOCOMBI, ClIU- | JIByXpOMaTHIHbIE XpPOMOCOMBI,
panu3ysch, yTOJILIAIOTCS U IUIOTHO WCYE3aI0T sSJepHas 000I09Ka U
MPUIETaloT APYT K APYTY, MEXIY SIIPBIIIKO.

yactamu HuTell JIHK npoucxoaut
0o0MeH yyacTkaMu (KpOCCHHIOBED).
HcuesatoT siaepHas 060104Ka U

SITPBIIIKO.
Mertadaza ITapsl XxpoMOCOM pacrojiaratorcs B XPpOMOCOMBI BBICTPaUBAIOTCS BOJIb
LIEHTPE — 10 SKBATOPY KIIETKU. 9KBaTOpa KJIETKH.
Amnadaza C nmoMo1ib0 BepeTeHa AeIeHUs. K monrocam 06enx J0UepHUX KIETOK

TOMOJIOTMYHBIE XPOMOCOMBI KJIIETKH | OTXOIAT XpOMAaTHIbI (XPOMOCOMHBIN
OT/EISIFOTCS IPYT OT IpyTa U Lejible | Habop yBEIHUMBACTCS).

XPOMOCOMBI PACXOASATCS K
MTPOTUBOIIOJIOKHBIM MOIIOCAM

KIIETKH.
Tenodaza O6pazyercs aABe JouepHHE KISTKU ¢ | OTomemue K ImojIrocaM XpoMOCOMBI
TaIuIONAHBIM HAOOPOM XPOMOCOM JIECIHPATN3YIOTCS M OKPY>KAIOTCSI
(nByXxpomaTtuaHble) — pedykyuonnoe | spepHoit MemOpanoii. OGpa3syercs
JieTICHHE. siapo. JlenuTces uuToIIa3Ma KIeToK U
B UTOTe 00pasyroTcs 4 nouepHue
KJIETKH C TalUIOUAHBIM HaO0pOM
XPOMOCOM.
Iloxka3artesnn Murto3 Meiio3
1. MecTto nporekanus B xierkax tena B nonoseix xene3ax
mporecca
2. KommaecTBo neneHuit 1 2
3. Kakue knetku ComaTHuecKue KIeTKU [TonoBeie K1eTKH
obpazyroTest

4. KonmuuectBo 2
00pa3yIomuxcs KIECTOK

4 v
5. Bo3MOXHOCTB - +
KpPOCCHHTOBEpa
6. KonmuectBo XpoMocoM B 2n P n




JOYEPHUX KIECTKaxX

7. buonorudeckoe
3HaueHue rnpouecca

HacnexncrBenHslii MaTepuan
pacmpenenseTcst HOpOBHY
MEXIy JOUSPHUMH KIIeT-
kxamu. B pesynbrare Takoro
JIeNICHHUS U3 MaTePHUHCKOM
KJIETKH, COZIepIKalel AnM-
JIOWHBIA HA0OP XPOMOCOM,
00pazyroTcs IBe MMoJl-
HOCTBIO HJICHTHYHBIC e
JUIUIONIHBIC JOUYepHHE
KIIETKH.

Bcnencrsue Toro, uto B mpoiecce
Mel03a YUCII0O XPOMOCOM YMEHbBILIASTCS
BJIBOE, [IPU CIIMSIHUU TaMeT UX KOJIU-
YECTBO OCTAETCS B CJIECAYIOIIUX ITIOKO-
JICHUSIX ITOCTOSIHHBIM.

[Ipu coennHEeHNH OTLIOBCKUX U MaTe-
PUHCKHX XpOMOCOM B 3UTOTE TIOSBIISI-
FOTCSI HOBBIE TCHHBIE KOMOMHAIIUN, YTO
MIPUBOJUT B Pe3yJIbTaTe K MOSIBICHUIO
HOBBIX PU3HAKOB.

* Hapsny co cxemMamu (PUCYHKaMH), IEMOHCTPHPYEMBIMH Ha 3TOM YPOKE, LENeco00pasHo
MO3HAKOMUTB YYaIIUXCs U C YCIIOBHBIMU 0003HAUCHUSIMU:

| (n- nabop xpomocom = 2; ¢ - konusecmeo [HK & xpomocone) |

Mumo3s Medos3
flepeoe Genenue Bmopoe denenue
MIPO®A3A 2n4c fipogpasal 2ndc fpogpasa b, 1n2c

Tenothasal 1n2c

DJIeKTPOHHbIE Pecypchbl
https://www.youtube.com/watch?v=SFwurrGdjPY
https://www.youtube.com/watch?v=KJS8C60VoyFM

https://www.youtube.com/watch?v=Djm14KZJZJY ‘ * \




Kpumepuu oyenusanusa: nod2omosxa npeseHmayuil, YyCmaHnosienue pasiuduti

I ypoBenb II ypoBeHsb 111 ypoBenb IV ypoBenb
T'oToBuT HcneiTEIBaET Hormyckaer He3Ha- T'oToBuT
TIpe3eHTaIH, 3aTpYJAHEHUS IPU YUTEJbHBIE OIIUOKK | HACKHIIICHHBIE
CBSI3aHHBIE C CYTBIO MOATOTOBKE TIPH [TOJITOTOBKE Mpe3eHTaLH,
U COZiepKaHUEM [Ipe3eHTalHH, Tpe3eHTALIH, CBSI- CBSI3aHHBIE C
MEHOTHYECKOTO CBSI3aHHBIE C CYTBIO | 3aHHBIE C CYTBIO U CYTBIO U
JICTIEHHS TOJIBKO C U collepKaHUEM CoJiepyKaHuEM cofiepyKaHuEM
TIOMOUIBIO YUUTEIS. MEHOTHYECKOTO MEHOTHIECKOTO MCHOTHYECKOTO

JICJICHUSL. JICTICHMSL. JICTICHHSL.
C tpynom VYcranaBnuBaer He B ocHoBHOM BepHO | BepHo
yCTaHaBIHMBaeT BCE pazInyus B yCTaHaBIHBAET yCTaHaBIHUBaET
pa3auuus B IpoIeccax MUTO3a pa3nu4us B pasauuus B
MpoIeccax MUTO3a U | U Mero3a. mporeccax MUTO3a mporeccax

Melio3a.

H MeHo3a.

MHTO3a U Meiio3a.
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MAJIOE CYMMATUBHOE OHEHUBAHHUE
mo 2-i riase

1. BeiOepuTe BepHBIN BapHaHT OTBETA!

e OCHOBHBIC TIOCTYJIATHI “KJIETOYHON Teopun” chopmynupoBand B 1838-1839 rr.
A. Jleseneyx, P. I'yk /' T. llleann, M. Illnetioen.

e CoryiacHO KJIETOYHOH TEOpHH, KJIETKH BCEX OPTraHM3MOB CXOIHBI IO XUMU-
YeCKOMY cOCMARY / 8bINOTHAEMbIM (DYHKYUSIM.

e 3a0oneBaHus epunn, Kops / xonepa, mybepkyies BbI3BaHbI HEKJIETOUYHBIMU (Op-
MaMH KH3HH.

e Crpoenue u QGyHKITUH MIa3MaTHIECKON MeMOpaHbl 00YCIIOBICHBI BXOISAIINMH B
e€ cocTaB MOJICKYJIAMH 2IUKO2EHA U KPAXMana / 0enkos u tunuoos.

e P. I'yx/K.b3p BUepBBIC AN Ha3BaHUE “KIIETKa .

e K opranouiaM UTOIIIa3MBl HE OTHOCSTCS AOPBIUKIU U XPOMOCOMbBL / pubOCcombvl
U MUMOXOHOPUU.

o KneTku, CHHTE3UPYIOIIHEe OpraHMYeCKUE BEIleCTBa M3 HEOPraHMYECKUX, HA3bI-
BaIOTCS agmompodghuvl / cemepompogul.

2. HOI[HI/IH.II/ITC 0003HaYEHHEIE L[I/I(bpaMI/I OpraHOUAbI paCTI/ITeHBHOﬁ kinetku. Kakue
13 HUX OTCYTCTBYIOT B JKMBOTHOM KJIETKE?

ONOO PR WN =

3. YcTaHOBHUTE COOTBETCTBUE:

a) Slmpo 1. TpancmopT BelIecTB IO KJIETKE.
b) MuTtoxoHapus 2. Cuntes Oenka.
¢) Ilnactumer 3. ®OTOCHHTES.
d) PubGocoma .
4. XpaHeHue HacleACTBEHHON HH(OpMaIHH.
e) DOHAomIa3MaTHYeCKas CeTh
f)  Kierounsiii ueHTp 5. CocCTOMT 3 JIByX paBHbIX yacTuiglP®
g) Kowmmueke I'ombmxn 6. HaxomuieHue n ynakoBKa OpraHuy X BE B.
h)  Jlusocoma 7. Cuntes AT®.
1) Baxyons 8
9.

BuyTtpuknerouHge mu ue.
3arnoHeHa Kie M COKO




4. BeiOepuTe Tpu BEpHBIX OTBETA U3 IIECTH:
Kaxkue IIPOUECCHI ITPOUCXOJAT B paCTHTeHLHOﬁ KJICTKC C UCIIOJIb30BAHUEM SHEPTUHU
COJIHEYHOTO cBeTa?

a) TOCTYIUIEHHE B KIETKY BOJBI;

b) oOpazoBaHHe MOJEKYJISIPHOTO KHCIOPO/A 32 CYET PACIIETUICHHS MOJIEKYT

BOJIBI;

¢) pacuieruieHrue OeIKOB 0 aMUHOKHCIIOT;

d) oOpa3oBanue IPOTOHOB BOJOPOAA B pe3yibTare (POTONIM3a BOIHI;

€) OKHCIICHHE MTUPOBHHOTPATHON KUCIOTHI IO YIVICKUCIIOTO T'a3a M BOJIBI;

f) cuaTEe3 ATO.

5. YcraHoBHUTE TIOCIIEAOBATEIBHOCTD MPOLIECCOB IPH OMOCHHTE3e OelKa.
A) mpucoeaunenne moiexyisl u-PHK k pubocome;
B) nocraBka amuHOKHCIOT MOekynamu T-PHK;
C) ocBOOOXKICHHE OEIKOBOW MOJIEKYJIBI,
D) o6pazoBanue monekynsl n-PHK;
E) nepensmxenne monekynsl u-PHK u3 siapa B nuromnnazmy;
F) obpazoBaHne MOJHUNIEITHTHON IIETIOYKH.
1 2 3 4 5 6

6. B mporecce Tpancmanun yaactBoBasio 30 momekyn T-PHK. Ompenenure umcio
AMHHOKHCJIOT, BXOASIINX B COCTAaB CHHTE3MPYEMOro Oenka, a Takke YHCIO
TPUILIETOB U HYKJICOTUIOB B T€HE, KOTOPBIA KOAUPYET 3TOT OEJIOK.

®  AMHUHOKHCIOT

® TPUIUICTOB

®  HYKICOTHIOB

7. YcTaHOBUTE MOCJIEA0BATEIBLHOCTh TPOLIECCOB B IEPBOM JIEJIEHUH Mei03a.

A) criupanuzanus XpoMocoM;

B) oOpazoBaHue BepeTeHa JIeNeHuUs;

C) cOmmKeHrne TOMOJIOTHIHBIX XPOMOCOM;

D) pacxoxxaenue romosnorndHbIx xpomocoM; E) kpoccunrosep; F) ynsoenne JJHK

[ Je Je Jal Jel_Jsl]

8. 3aBepiuTe MPEII0KEHNS, UCTIONB3YS KIIFOUEBBIC CIIOBA:
Jluccumunsyust, pacxodrcoenue Xpomamuo, CUHmMe3 210K03bl, MPAHCKPUNYUSL,
ACCUMUNIAYUSL, POCT OP2AHUIMA, MPAHCTAYUSL.

e (CuHTe3 0eTKa OTHOCHUTCS K PEAKIIHAM ....vverrenereannennnannnnns
B TeMHOBYI0 cTaauio GOTOCHHTE3a TPOUCXOIUT
be3 MUT032 HEBO3ZMOKEH TIPOIIECC «.nenveneraneeanennnnnns
B anadaze MUT03a TIPOUCKOIUT. .. ovveenraanrannnnnns.
[poriecc komupoBanust HHGOPMAIIUU TeHA HA




° HepeBoz[ nocaCea0BATCIIbHOCTH HYKIICOTUAOB MOJICKYJIbI n-PHK B
TOCJICAOBATCIIBHOCTh aMUHOKHUCIIOT B MOJICKYJIC Oejka Ha3bIBaeTCs . ...........

e COBOKYIHOCTh pEaKIIUH paclaja BEIIeCTB KIIETKH, COIPOBOXKIAIOIIASNCS
13891 (S (205 (90 Be)2 (5 0) 071 Bl s Lo FU

9. OTBeThTE HA BOIPOCHI:

e B uem cX0ACTBO NPOIIECCOB MUTO3a U Meio03a?

e Buem CXOACTBO CTPOCHUA MI/ITOXOHI[pI/If/i u XHOpOHHaCTOB?

10. 3aBepuiuTe cxemy:

IIuraTeabHble BelecTBa: CJ10:KHBI€ MOJIEKYJIbI:
? ?
Oomen 06’;"3"
> —
? Oueprust ATO !
—>
Koneunvie npooyxkmui Ilepguunwie npocmute
pacnaoa: MOJIEKYTIbL:
? ?

NS



MABA 3
OPrAHU3M - EAUHAA CUCTEMA

NOOCTAHOAPTHI,
PEAJIM3YEMBIE 10 INMABE

1.1.1. Cobupaer nH(OPMALNIO ¥ TOTOBHUT NPE3CHTANNU 00 OTPACIIAX HAYKH (LIUTOJIOTHS,
THCTOJIOTHUS, OMOXUMUS ), H3YJaIOIINX JKUBBIE CYIIECTBA.

2.1.1. ToToBUT mpe3eHTalny, CBA3aHHBIE C CYThIO W COAEP)KAaHWEM OHOJIOTHYECKHX
IPOLIECCOB.

OBLUEE KONMMYECTBO YACOB IMO IMABE: 7 yacoB
MAJIOE CYMMATWBHOE OLIEHNBAHWE: 1 yac
BOJIbLUOE CYMMATUMBHOE OLUEHNBAHME: 1 vac

Ypoxk 24/ Tema 20: MHOT'OOBPA3UE ®OPM KUBBIX OPI'AHU3MOB

1.1.1. Cobupaet nH(MOPMAIHIO ¥ TOTOBUT NIPE3EHTAINH 00 OTpacIaX HAYKH
(UMTONOTHS, THCTONOTHSL, OMOXUMHUSI), N3YJAIOIINX JKIBBIE CYIIECTBA.

IloncTanmapTel
2.1.1. TOTOBUT NPE3CHTALNH, CBSI3aHHBIC C CYTHIO H COACPIKAHUEM
OHMOJIOTMIECKHX TIPOIIECCOB.
e CoOupaer MHGOPMANUIO W TOTOBHT HpE3CHTAMH 00 y4eHBIX, pado-
TAOIIUX B OTPACIISAX HAYK, H3yYaIOIIIX )KUBbIC OPTaHH3MBI.
PesyabTaThl c 6m P VI M3yHarom P
[ ] |
OBYYEHMS obupaet HHGOPMAIMIO B TOTOBHT MPE3CHTAIINH, CBSI3aHHBIC CO CTPOS
HHEM U KU3HEICATEIbHOCTHIO OJHOKICTOYHBIX M MHOTOKIICTOYHBIX
OpraHu3MOB.
OcHOBHbBIE
MOHSITHS Iucra, Cnopa, ABroTpodsl, I'ereporpodsl, Mukcorpodsl, I'onozon
W TEPMHUHBI

[ o3HaKOMIIEHHS C TEMOH ydJalluecsi, ONHupasch Ha YyXe NpHOOpETEHHbIC
3HaHMs, 00CyxnaoT Bonpockl. Ha ocHoBe ux oTBeToB crpoutcs “Kmactep” (cxo0-
Hble NPUSHAKU OP2AHUSMOS8 GNUCBIBAIONICSL 8 0OHY AUEIKY).

S



[ Bbakrepuu }—[ /KuBble Opranu3Mbl I'pudni }

Pacrenus JKuBoTHBIE Temepompodolb ]

[ Aemompoghvi

[ Oonoknemounvie } [ Mmuozcoxknemounvie

Bo Bpemsi oOcyxaeHHss MOXXHO HcIonb3oBath Tabnuiy 3XV. Ilocne BbIMON-
HEHMs 3aJaHus U3 O10ka “JleaTensHOCTh” MeAaror MOABOAUT yUaIIUXCsl K MBICTH O
TOM, YTO, YYUMbIBAS OCHOBHble NPUSHAKU NPOAGIEHUA IHCU3HU, OCOOEHHOCHU
CMPOEHUS U HCUSHEOeAMeNbHOCHU OP2AHUZMOB, 8eCb COBPEMEHHDIL MUP HCUBO2O HA
nianeme cucmemamuxu oeism na 4 wyapcmea: bakmepuu Pacmenusn, I'puovt u
Kueommnuie.

Kpome moeo, cywecmesyrom max nazvieaemvle “‘Hekiemounvle Gopmul HcusHu”,
8bl0e/IeHHbIE 8 CAMOCMOAMENbHOE YAPCMBO0, 3AHUMAIOuee NPOMENCYMOYHOe
NONOJHCEHUE MENCOY HCUBOU U HEAHCUBOU NPUPOoOoll. Dmo eupycwt (om aam. “supyc”
— 510). Omu npocmetiuiue hopmul HCUBLIX CYUWECE NPOABTAIOM NPUSHAKU HCUSHU
MONLKO M0o20a, K020a NPOHUKAION 8 KIEMKU HCUBLIX OP2AHUZMOS.

HNccaepoBareabcKui BOIIpoOC: KakoBbl 0co0eHHOCTH CTpoceHMs U KU3HEIACHA-
TCJBbHOCTH KJIECTOYHBIX 0pFaHH3MOB?

YuurteiBas, 4TO JaHHBIM MaTepuall B 3HAYUTEIbHON CTENIEHH 3HAKOM yUEHHUKaM,
3HaKOMCTBO C HHUM TpoBomuTcs MeronoM “UHcept”, nmbO0 KakKUM-TO IPYyrHM
MetonoM. [lo Mepe M3ydeHHsI COCTaBJISIOTCS CXEMBbI, TaOJUIBI WIN KPOCCBOPIBI.
Vuurens 1 6onee nogpoOHOT0 03HAKOMIICHUS C TEMOIM MOXKET NPEJOCTaBUTh IS
W3y4YeHHS AOTOTHUTEIbHbBIE TEKCThI, PUCYHKH, MAKEThI U IP.

OcHOBHOe coiepKaHHue YPOKaA

» OpranusMm Kak IeJI0CTHas CUCTEMA

* OTHOKJIETOYHBIC OPT'AaHU3MBI: OCOOEHHOCTHU CTPOCHUS U KUZHEACITCIBHOCTH
* MHOTOKJIETOYHBIE OPTaHU3MBI: 0COOEHHOCTH CTPOCHHUS U KU3HEIEATEITFHOCTH

Ipensiaraemplie TA0JIMIbI, CXeMbl H KPOCCBOP/BI:

OnHoKIeToYHbIe MHOroKJIeTOUHbIE
HapctBo Baxmepuu, epubor, Tpubvl, pacmenus, scugommeie
PAcmeHus, HCUBOMHbIE
OcobeHHOCTH Teno cocmoum moavko uz | Teno cocmoum us 6016UL020 KOTUYECBA
CTPOCHUS ooHoul knemxu. Pacmenus, | kiemok u medickiemouHoz2o gewecmaed.

2pubbl, HcugomHbvle —
yKapuomel, 6axmepuu —
NpOKApPUOMbL.

S



OcobeHHocTH

B 6nazonpusimuuix ycio-

Xapaxmepno unousudyanvhoe pazeumue,

KU3HEACATEIBHOCTH BUAX UHMEHCUBHO PASMHO- | Depyujee Ha4ano ¢ OOHOU K1emKy —
HCAIOMCA, NPU HACMYNTe- | 3ueombl uny cnopbl. Ilo muny numanus:
HUU dice HeOnazonpusam- agmompoul (3enenvie pacmenus), eme-
HBIX YCA08ULL NOKPbIBA- pompogul (6OTLUUHCINBO HCUBOHDIX,
1omesi moacmotui 060104~ 2pubvl, pacmenusl, He umeroujue
Kou u obpazyiom yucmy xnopogpunna), muxcompogut. Cpeou
unu cnopy. Pacmenus — 2emepompodos ecmpeuaomes canpo-
asmompogroe numanue, Gumbl (6oavuwuncmaso epubos) u napa-
orcusommble, 2pudol — 3Umbl (IeHMOYHblE YEPBU, COCATLUIUKU U
eemepompodroe op.) Muxcompoghbr mozym numamucs kax
numatie. aA8MOMPOPHLIM, MAK U 2eMepompoPHbIM

cnocobamu.
Ipencrasurenn Pacmenus: xnopenna, Mnozoxnemounvle pacmeHnusl, JHcu8omHwle

XAamuoomonaoa, nieg-
poxokk. Tpubwl: oposic-
Jicegvle 2pubbi.
Kusomnwie: ameba,
ungysopus-mypenvia.

u 2pubwl.

Kakas nayka nzyyaer?
Yro uMEHHO
nzydaercs’?

baxmepuonozus, Bomanuxa (yapcmeo pacmenuii), 3oon02us (yapcmeo
orcusomuwix), Mopgonozus (cmpoernue srcugvix cywecms), Pusuono2us
(OesmenvHocmyb opeanuzma), Llumonoausa (cmpoenue Kiemxu),
Buoxumus (xumuyeckuii cocmas srcugvix opeanuszmos), Mukonozus

(epubnl) u m.o.

IIo cTrpoenuo:

IIpoxapuoTsl JyKapuoTHI
JA N\
bakrepun K
MUBOTHBIC
CuHe-3eseHbIe puter
BOJIOPOCIIH
Pacrenus
Ilo Tuny nuTanus:
ABTOTpPO(BI / I'eTepoTpodsl \ Muxkcorpodbl
Canpo¢urs Tapasutsi
PacrurensHo-
XHUIHAKA
SITHBIE

KOTOPO#l y4aIlluecs: OMUCHIBAIOT XapaKTepHbIE 0COOCHHO
TOKJICTOYHBIX PAaCTEHUH, >KHBOTHBIX W TpHOOB (TI0




munsl). M3ydenne matepuana o0 OTHOKIETOYHBIX OpraHU3MaX, 3aHeceHHe Heo0Xo-
MO MH(OPMAITUHU B TAOIHUIIBI U CXEMBbI YUalUecs IPOBOJAT CAMOCTOSATENBHO J0-
Ma ¥ MPEACTaBIAIOT HH(POPMALIMIO HA CICAYIONIEM Ypoke. B kauecTBe JOMAIIHEro
3aJlaHusl YIUTEIh MOXKET MPEIJIOKUTh COCTaBIIEHHUE KPOCCBOP/OB TI0 JTaHHOW TEMe.
[TonsiTHSA, TEpMUHBI W HA3BaHHUS >XUBBIX OPraHU3MOB MOTYT OXBAaTBIBATh ITPOM-
IIeHHBIC TeMBI 3a 6—9 kiaccel (He Oonee 20 ciI0B). AHaNMHM3 COCTaBICHHBIX KpOC-
CBOPJIOB 1aCT BO3MOYKHOCTB TIE/Iarory B HEKOTOPOW CTENIEHH OIIEHUTH YPOBEHb OHO-
JIOTUYECKUX 3HAHUU KOHKPETHOTO YUEHUKA.

TeMbI 17151 IPOEKTOB U UCCIETOBAHUM 10 TeMe

* MHTepecHble (akThl O CTPOSCHUH U KH3HEACATEINFHOCTH NPEJCTaBUTENeH pa3ind-
HBIX [IAPCTB KUBOU TPUPOJIBI

* U3BecTHbIe yueHble A3epOaiimkana (OOTaHUKH, 300JI0TH, OMOXUMHUKH U T.1.) U UX

BKJIJ] B HAYKY

DJIEKTPOHHBbIE PecypChl
http://interneturok.ru/ru/school/biology/9-klass/bvvedenieb/mnogoobrazie-form-

zhivyh-organizmov

https://www.youtube.com/watch?v=fNaASBe8agqs

Kpumepuu oyenusanus: noocomoexa npezeHmayuii

I ypoBennb

11 ypoBeHb

111 ypoBennb

1V ypoBeHnn

CobGupaer ungop-
MaIHIo 00 yYeHBIX,
paboratomux B oT-
pacisix HayK, u3y-
YaIOIIUX JKUBBIE Op-
TaHU3MBI C TIOMO-
LIbI0 TOBAPUIIEH,
3aTPYAHAETCS IPH

CobGupaer ungop-
Mauo 00 yYEHbIX,
paboTaronmx B
OTpacysx HayK, U3y-
YaFOIIUX KUBBIE
OpTaHU3MBI,
TOTOBHUT MPE3EHTa-
IIMH HA TEMY C

CobGupaer nao-
pMaIio 00 yUeHbIX,
paboTaronux B
OTpacysX HayK, U3y-
YAIOLUX KUBBIE
OpTaHU3MBI,
TOTOBUT
TPE3CHTAIMHN Ha 3Ty

CaMOCTOSITENBEHO
cobupaet nHpOpMa-
U0 00 y94eHBIX, pa-
OoTaromux B oTpac-
JSIX HAyK, U3Yy4aro-
LIHUX XKHUBBIEC Opra-
HHU3MBI, TOTOBHUT
MOJIPOOHYIO TIPe3eH-

MIOITOTOBKE MOMOIIBIO YUUTENS. | TEMYy. Tal|K Ha 9Ty TEMY.
IpPE3CHTALHH.

Cobupaet undop- CooOupaet undop- Coobupaer undop- CaMoCTOsITEeIbHO
MAI1I0 U TOTOBUT MU0 O CTPOEHUHU MAalUIO U TOTOBUT cobupaet uHpopma-
NpE3EHTAIMH, CBSI- U KM3HENEITEBHOC- | MPE3eHTAIlHH, [0 U TOTOBHT Ha-

3aHHBIE CO CTPOE-
HUEM U KU3HEesI-
TENBbHOCTBIO OJIHO-
KJIETOYHBIX ¥ MHOTO-
KIJIETOYHBIX OpTaHU3-
MOB TP TIOMOTITI
TOBapHILEH U
meiarora.

TH OJHOKJIETOYHBIX
M MHOT'OKJIETOYHBIX
OpTaHHU3MOB,
TOTOBUT
TIPE3EHTAIIHH C
TIOMOIIIBIO TIeIarora.

CBSI3aHHBIE CO
CTPOCHUEM U
KHU3HEACSITEBHOCTh
10 OJTHOKJICTOYHBIX U
MHOTOKJIETOYHBIX
OpraHU3MOB.

CBHIIIICHHBIE TIPE3€H-
TaIlUH, CBI3AHHbIE
CO CTPOCHHEM U
KHU3HEICITETBHOCTD
O OIHOKJIETOYHBIX U
MHOTOKJIETOYHBIX
OpraHU3MOB.

S




Ypoxk 25/ Tema 21: @OPMBI PASMHOKEHUSA OPTTAHU3MOB

2.1.1. T'oToBUT Npe3eHTALNH, CBSI3aHHBIE C CYTHIO H COIEpKaHUEM

IoacTanaapTel

OMOJIOTUYECKUX TIPOIIECCOB.
PesyabTaThl ® [OTOBHT TpPE3CHTAIH, CBS3aHHBIE C CYOIHOCTBIO W 3HAYCHUEM
OBYYEHUA 0ecrobIX (GOPM Pa3MHOMKEHHUS KUBBIX OPraHU3MOB.
OcHoBHBIE

Henenue, BereratuBHoe pasmHoxeHue, @Dparmentanus, lloukoBanue,
e AT CropooOpazoBanue
U TEPMHUHBI L :

JIis 03HAKOMIICHHSI ¢ TEMOMW ydaruecs, ToJIb3ysICh 3HAHUSIMH, TIPUOOPETCHHBI-
MU paHee, 00CyKAaloT BOIIPOCH:
— Kaxoli Ononoruueckuii mporecc sBIsIeTCss OCHOBON BCeH HU3HM Ha 3emiie? (pasm-
HodKCeHue)
— Kakwne popmbl pa3sMHOKEHHUS JKUBBIX OPTaHU3MOB CYIIICCTBYIOT B TIpUpoae? (no-
7080¢e u becnonoe)

Ha ocHOBe 0TBETOB yUaruxcs Ha JOCKE CTPOUTCS TaOIHIa

(I)OpMI)I PAa3MHOKCHHUSA OPraHu3mMoB

ITonoBoe becrnonoe
(C MOMOIIBIO TOJIOBBIX KJIETOK) (6e3 yuyacTusi oJIOBBIX KJIETOK)
CrnustHuE TaMeT Henenue (mpocreiimue);

O6pazoBanue crop (rpuoOHI);
BereratiBHOE pa3MHOKEHHE (PacTeHUSI)

Ilenecoobpa3Ho TIPOBECTH CpaBHEHHE (POPM TIOJIOBOTO M OECIIONIOTO pa3MHOXKE-
Hus. Hanpumep:

Becnosoe pazMHokeHne IonoBoe pazMHOKeHHE
Bosnee npeBHmii cnocob Bonee monozoii ciocod
OpHa poIuTeNsCcKas 0co0b JlBe poautenbckue ocoon
BeIcoKkast CKOpOCTh Pa3MHOXKEHHUS CKOpOCTh pa3MHOXKEHHS HEBEIHKA
HacnenctBenHbIi MaTeprai He 0OHOBISETCS Oo6HoBnseTCA
Be3 y4acTust MOIOBEIX KIIETOK IIpu momMoImy MOJOBBIX KJIETOK — raMeT
JlouepHre 0co0H HASHTHYHBI POAUTEIBCKON JlouepHre ocobu He HASHTUYHBI POAUTEIBCKOM

Hcenenosareascknii Bonpoc: Kakue cymecTByoT BHAbI 6€CII0JI0T0 pa3MHOMKe-
HMS KMBBIX opranu3mMoB? KakoBbl 0c00eHHOCTH Pa3/IMYHBIX BUIOB 0€CI0JI0ro
pa3MHOKeHUs ?

VYuuThIBasi, YTO JaHHBIA MaTepUal B 3HAYUTEIILHON CTENICHH 3HAKOM YUEHH
TEOPETHYECKHI MaTepuan U3ydaeTcsi UMH CaMOCTOATENBHO KaKIMgito0 M&ro10
B (hopme, BEIOpaHHBIMHU y4HTelIeM. BHE 3aBHCMMOCTH OT MeToza

JIOBAHUS U3yUCHHE TEMBbI [eJIeCO00Pa3HO MPOBOANUTE MpH oM@ M
TabnuIbl. B Havane ypoka BO3MOXHO COBMECTHOE 3aIo HETAaHHO

3aTEM y4aluecs 3allOJIHAI0T €€ CaMOCTOATCIIbHO, OJIb3 aTcpu

\



Jlns Gotee OIPOOHOTO O3HAKOMIICHHUS C TEMOM YUYHTENh MOXKET MPEAOCTABUTD IS
M3YUYEHUS JOMOHUTEILHBIC TEKCTHI, PUCYHKH, MaKEeTHI U JIP.

OcHoBHOe co/iep:KaHNe YPOKA
* Pa3MHOXeHHE — CBONCTBO KHBBIX OpraHu3mMoB. CyIIHOCTh U 3HAUYEHHUE Mpoliecca

Pa3MHOXCHHUA

° q)OpMI:I Oecroaoro PA3MHOXKCHUA: ACICHNUC, BEICTATUBHOC, IOYKOBAHUC 1

00pazoBaHHE CITOP

* CYH_IHOCTI) 1 3HAYCHHUEC ITOJIOBOT'O PA3MHOXCHUA

[peanaraembie Ta0JHLBbIL, CXeMbl H KPOCCBOPABI:

IIyKJIOCTh, HAIIOMUHAIOIAS [IOUKY.
Pa3BuBasich, OHa J1aeT Ha4aJI0 HOBO-
MY OpraHH3My.

®opmbl 6ecnoJioro OcobGennocTn [Ipumepsnl
Pa3MHOKeHHS
Pazmnoorcenue JleneHne KIETKU Ha JIBE UM OBrieHa 3eneHas, 00ObIKHOBEHHAs!
Oenenuem GoutbIlIEE KONNYECTBO KIETOK ame0a, MAJIIPUIHBII TapasuT,
(myTeM mMuTo3a). HEKOTOPBIE KTyTUKOBEIC, OaKTEPHUH,
OJTHOKJICTOYHBIE BOJOPOCIIH.
Becemamusnoe Pa3mHoxkeHue ¢ nomobto kopHel, | Pacrenus.
PazMHOdICeHUe cTebel U JINCTHEB.
pacmenutl
Dpazmenmayus BereratuBHoe pazMHOXEHUE C I'yOKu, KUIIEYHOMOTIOCTHBIE,
MOMOIIBIO KYCOYKOB TeJa. IUTOCKHE YepBH (TIJIaHAPUH),
UTTIOKOXKHE.
Pazmnoorcenue Ha onpenenennoii wacti Matepus- | JpoxoKu, TyOKH, KHIIEYHOIOIOCT-
NOYKOBAHUEM CKOTO OpraHmn3Ma o0pa3yercst BbI- HBIC.

Pasmnoorcenue ¢
NOMOWBIO CNop

Cnopa mpezacTasisieT coboii ofHy
KJIETKY, IIOKPBITYIO TOJICTOH 000-
no4koit. CriocoOHa MPOIOIKUTEIb-
HBI TIEPHOJ] HAXOUTHCS B HeOJia-
TONPUSTHBIX ycloBusiX. [Tonas B
HOBBIE YCJIOBUSI, IPOPACTAET, JaBas
HayajJo HOBOMY OpraHH3MY.

Bonopocnu, mxu, nanopot-
HUKOOOpa3HbIEe U TPUOBL.

S




Becnosoe PasMHOXKeHHue

L ~

OZ[HOKHCTO‘IHI)IG OpraHu3Mbl

MHOTOKJIETOUHBIE OpPraHUu3MBbI

Pa3mMHokeHHe Te1eHueM:

DBrileHa 3eieHas, 0ObIKHOBEHHAS
ame0a, MaJSIpHHHBIN Tapasur,
HEKOTOPBIC KTyTUKOBEIC, OAKTEPHH,
OJIHOKJIETOUHBIC BOJIOPOCIIH ®parmeHTanus:

['yOKH, KUIIEYHOMIOIOCTHBIE, IIOCKHE
YyenBu

BereratuBHoe pazMHOKeHHE:
Pactenus

IHoukoBaHue:
Ipoxoxu
C nomMouibIo cnop:
C noMompbIo cnop: Mx#, ManopoTHUKOOOpa3Hble, IPHOBI

Bomopocnu, npocreiimme

BereratuBHoe Pa3MHOKECHUE

/ N

Tuer Kopens

KiyOHu, KopHEBHIIa, TYKOBHUIIbI, KITyOHEITYKOBHUIIBI, YCBI U T.JI.

* Cxema Modcem Ucnonb306amoes 60 8pemMsl 6blNOJIHEHUS npaKmuquKoﬁ pa60mbl

5
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IKCKypcHH, HAOII0IeHUS, MPAKTHYECKHe U JIa0opaTopHbIe padoThI

B 3aBHUCHMOCTH OT MPHUPOAHBIX YCIOBUH MECTHOCTH, IPHUIIKOIBHOTO yJacTKa,
OCHAIIICHHUSI OMOJIOTMYECKOT0 KaOWHETa B KadyecTBE JAOMAIIHETO 3adaHUs MOXKHO
MPEJIOKHUTh YYAIIHMCS IIPUBECTH ITPUMEPHI BET€TATHBHOTO PAa3MHOXKEHHS, UCIIOJb-
3yeMbI€ P PAa3MHOKCHHUHM PACTEHHMI KIIACCHBIX KOMHAT, JIMYHBIX IPHUYCaaeOHBIX
YYacTKOB, CaJ0B U MapKoB W T.I. [Ipy BBIIOJHEHWH JAHHOTO 3a/IaHUsS ydallluecs
WCTIONB3YIOT JIMYHBIA OTIBIT ¥ HAOIIOICHMSI.

TeMmbl J151 MPOCKTOB " HCCJIeTOBaHUIA MO TeMe f
(0}

e Mcronp30BaHne BETeTaTHBHOI'O Pa3MHOXCHUA IJIA ITOJIYUCHHSA H cop
CT

TEHUH.

* becrnonoe pa3MHOXKEHHE B MUPE KUBOTHBIX. VIHTEpecHbIE TEI MOKEHUS
YYEHBIX.

» KjJoHHpOBaHHUE — CYIHOCTH U 3HaUeHHE. COBpeM € acIeKBbl KJIOHIPOBA



DJIEKTPOHHBbIE PecypChI

http://school-89.narod.ru/rogacheva/razmnozhen.htm

Kpumepuu oyenusanusa: noocomosxa npeseHmayuii

I ypoBennb II ypoBeHnb

111 ypoBennb

1V ypoBenn

T'oToBUT Tpe3eHTa-
IHH, CBSI3AHHBIE C
CYIIHOCTBIO U 3Ha-
YeHHeM OeCTIOIBIX
(hopM pasMHOKECHHS
JKHUBBIX OPTaHH3MOB
TOJIBKO C MOMOIIIBIO
YUUTEIIS.

l'oToBuT npe3eHTa-
LIUH, CBS3aHHBIE C
CYIITHOCTHIO H 3HA-
YeHrneM OeCTIONbIX
(hopM pa3sMHOKCHHS
JKUBBIX OPTaHN3MOB,
mpuderast K TOMOIIH
TOBapUILEH.

B ocHoBHOM camoc-
TOSITEILHO TOTOBUT
MIPE3CHTAIIHH,
CBSI3aHHBIE C CYIII-
HOCTBIO U 3Haye-
HHEM OECITOJIBIX
(hopM pa3zMHOKEHHS
JKUBBIX OPTaHHU3MOB.

T'oToBuT MOAPOO-
HBIE MPE3CHTALIUH,
CBSI3aHHBIE C CYIII-
HOCTbBIO U 3Haye-
HHUEM OECITONBIX
(dhopm pasMHOKE-
HUSI JKUBBIX
OpraHU3MOB.

Ypox 26 / Tema 22: OBPASOBAHUE ITOJIOBBIX KJIETOK
U OIVIOAOTBOPEHHUE

A e OHOJIOTUYECKUX TIPOIIECCOB.
PesyabTaThl
OBYYEHUA

JKEHUSL.
OcHOBHBIE
oL LN bl I'epmadponur, [lapTenorenes
W TEPMWHBI pMappoT, 1iap :

2.1.1. T'oToBUT Npe3eHTalUH, CBSI3aHHBIE C CYTHIO U COJCP)KaHUEM

® OOBSCHSET CYIIHOCTh U COAEPKaHKe IPOIecca raMeTOreHe3a.
e [OTOBHT Npe3eHTAalllu, CBS3aHHbIE C (HOpMaMU IOJIOBOrO Pa3MHO-

l'ametorenes, HampaButensHoe Tembue, OmIoI0TBOPEHNE,

Ha ocHoBe mproOpeTeHHBIX B MITAIIINX KJIAcCaX U Ha MPOILIOM YPOKE 3HAHUI
COCTaBJISIOTCS | 3aIOJIHAIOTCA CXEMBbI, 0TOOpakarolue CyTh 0€CIoIoro U MOJI0BOTO

Pa3MHOXCHU:
Bspocnas ocobr Mysxckast 0co0b XKenckas
. 0cpOb
IToukoBanue < + »| lenenue ! !
)l Ll 1 ,
/\ ; ;
A\ 4 A 4
O6pasoBanue BererarusHoe
crop Pa3MHOKEHUE Cravera QFaMeTa

y

HoBoe nokonenne

v

PazButne

v

B3spocias ocobb

b

OmnofoTBOpEHHE

v

3urora




3aTeM O0O0CYXIAlOTCsI BOTPOCHI, TPEIIOKCHHBIE B YUYCOHHKE, 3aIlOHSICTCS
CpaBHHTEJIbHAS TabauIa U3 010Ka “JleaTenbHOCTD .

Uccienorarennbeknii Bonpoc: Kak mpoucxoaur mpomecc o6pa3oBaHus MOJIO-
BbIX KjeToK? Kakue cymecTBYIOT ()OPMBI II0JIOBOTO PAa3MHOKEHU?

OcHoOBHOe coiep:kaHHMe YPOKA

* OOpaszoBaHue U Pa3BUTHEC TaMET

* O1I010TBOPEHUE

* GOpMBI MOJIOBOTO PA3MHOXKEHHUS: CIIUSHUE TAMET U MTAPTCHOTCHE3

IIpeanaraemble Ta0JHIBI, CXeMbI H KPOCCBOPAbI:

OCc0o0eHHOCTH raMeToreHe3a 4eJioBeKa

Craguu Tun u ocodeHnocTH Oco0eHHOCTH CTPOCHHS M PA3BUTHS KJIETOK
raMeToreHesa JeeHust d' 9
Ileppas IlonoBsle kneTKU IIponecc uner ¢ [Iponecc uaer TOIbKO B IEPUOL,
cranus JeNIATCS Iy TeM MOMEHTa HACTYyII- BHYTPHYTPOOHOTO Pa3BUTHS
MHUTO3a JIEHUsI TIOJIOBOM mioja
3peocTH 10
CTapOCTH
Bropas IIepBuunsbie nosossie | IIpouecc uuner [Ipouecc npoucxoaur
cTagus KIIETKH PacTyT, U B MIOCTOSIHHO €XKEMEeCSITHO

HUX yJIBanBaeTCA
koaunuectBo JTHK

Tpetbs ITonoBsle k1eTKH O6pasyrorcs 4 O0pazyroTcs 1Be KIETKH
cTaaus JETISTCS My TeM OJTMHAKOBBIX pa3Horo pa3mepa — GosbLIas U
Melo3a KJIETKU MaJjleHbKas (HalpaBUTEJIbHOE

tenble). [Ipu BTopom aeneHnn
KJICTKU CHOBA JIETIATCS HAaBOE.
HalpaBUTEIILHOE TEJIbLIE
—00pasyroTcs J1Ba
(HanpaBHUTEIBHBIX TEIBIIA).
Bonbmas xietka— o0pasyercs
OJIHa KpYITHas KJIeTKa (C
OOJIBILIMM 3aI1aCOM JKEJITKA) U
OJIHO MAJICHbKOE
HAIPaBUTEJILHOE TEJIBLIC.
Bosnbluas KieTka npeBpaiaeTcs
B AWLEKIETKY

UYersepras V cnepmato-
cranus 30MJI0B 00pa-
3YIOTCSI KTYTHKH

B koHI1Ie ypoka BO3MOXHO BO3BPATUTHCS K MEPBON CXeMe (noﬁ € pasMHO
HUE) U cieTaTh J00aBIeHus K Heil.

N




| Myxckas ocobb | | Kenckast ocobb |

| l'ameTorenes | | l'ameTorenes
A\ |
A4
dFaMeTa Q
* Tamera
| Omo10TBOpeHHE e | ¢
v | ITaprenorenes
| 3urora | /
| PazButune

| B3spocnast ocobb |

Tembl VI NIPOEKTOB U MCCJAEJOBAHUM 10 TeMe
* [TapTeHOreHE3 Y JKUBOTHBIX

JJIeKTPOHHbIE pPecypchl
http://myblog-bio.blogspot.com/2013/02/blog-post_19.html

https://www.edumedia-sciences.com/ru/media/546

Kpumepuu OYeHueaHusl. 06’bﬂCH€HU€, 1n0020MosKa npeseimayuu

I ypoBenns IT ypoBenn III ypoBensn IV ypoBensn
C tpynom OOBsCHSS CylI- B ocHoBHOM BepHO | BepHO 00BsicHsIET
00BsICHSET HOCTB H COJIEp- 00BSICHSIET CYIITHOCTH H
CYIIHOCTb U JKaHUE mporecca CYILIHOCTb U coJiepkaHne
coJiepKaHue raMeTOreHesa, coJepKaHne mpouecca
mpouecca 4acTo JI0IyCKaeT mpouecca raMeToTeHe3a.
raMeToreHesa. OLIHOKHU. raMeToreHesa.
I'oToBur npesen- I'otoBut Henonnsle | I'oroBur I'otoBuT 0OLIMpPHBIE
Taluu, CBA3aHHBIC C Mpe3CHTalNU, IpE3CHTallNN, Mpe3CHTallNN,
(hopMamu IOJIOBOTO | CBsI3aHHBIE C CBSI3aHHBIE C CBSI3aHHBIE C
Pa3sMHOXKEHUS (hopmamu mostoBoro | hopmMamu 1oJjoBoro | (opmMamu 1oJoBOTO
TOJIBKO C IOMOUIBIO | PA3MHOXKEHHSI. Pa3MHOXEHUSL. Pa3sMHOMKCHUS.
nejarora.

Vpok 27 / Tema 23: TOJIOBOE PASMHOKEHUE Y PACTEHUI

IlogcTanaapThl
a Aap OHMOJIOTMIECKUX TIPOIECCOB.
e Pa3psCHSET CYLIHOCTh YEPEIOBAHMS HOKOHeHI/II‘/'waCTC 174
PesyanTarst o ['OTOBUT MpE3EHTAIMN, CBI3aHHBIE C CYTHIO U e
OBYYEHUS © P THH, y JI°P.
JIBOMHOTO OTUIOIOTBOPEHHSI Y TOKPHI €HU
OcHoBHBIE
IIOHATUA
" TEPMHUHBI

2.1.1. ToTOBUT Nipe3eHTAINH, CBI3aHHBIE C CYTHIO U COIEPKAHUEM

&

TOCEMEHHBIX
JIBoliHOE OIIOAOTBOPEHNE, FaMe‘QMT, ¢dhut



Yyamuecs, OCHOBBIBasICh Ha YK€ TPHOOPETEHHBIX paHee 3HaHUAX, 00CYKIar0T
BOIIPOCHI, pa3MeIlCHHBIE B OJIOKe A.

Uccenenosarensexnii Bonpoc: Kak mpoucxoauT mpouece mojaoBOro pa3MHOKe-
HHSI Yy pacTeHuii?

Bemmonusiercs pabota, npencTaBiaeHHas B 0s1oke “JlesaTenbHOCTD .

Teopernueckuii MaTepuan naparpada MOXKeT h3ydarbcsa meromamu “‘Urenne c
ocraHoBKaMu”, “UHcepT”, WK KakKuM-00 ApyruM MeToaoM. Bo Bpems uccieno-
BaHUs yJalMCs Leeco00pa3Ho NpeaoCTaBUTh AOOIHUTEIbHbBIC TEKCTH, (POTO- U
Bupeomarepuansl. [lo Mepe M3ydeHHs 3alOIHAIOTCS IPEIJIOKCHHBIE CXEMbl WIH
TaOJIUIIEI.

OcHOBHOe coiep:kaHHMe YPOKa

* ®OpMBI TOJIOBOTO PA3MHOKEHHSL Y PACTCHUN

* UepenoBaHUE NTOKOJICHUH y BBICIIUX PACTEHUN

* J[BOITHOE OIIOAOTBOPEHHE Yy TOKPBITOCEMEHHBIX

IIpeanaraemsble Ta6aHIbI, CXeMbI H KPOCCBOP/bI:
JKu3HeHHBIH IUKII CIIOPOBBIX PACTEHUH (MXH, TAIOPOTHUKOOOPA3HBIE U T.1I.)

Mierh
Cnopodwut (2n) eNes Cnopa (n)
MwuTo3

T MuTo3
Cnepmatosoug, (n)

3urota (2n)

OnnopoTeBOpEHWE MuTo3 <1 Lol

\

Alueknetka (n)

S



Yepenopanue MoKOJICHUM OOpa3oBaHie MYKCKOT0 H K€HCKOI'0

Y BBICHIMX PAaCTeHUH ramero¢uros
Melos 1 Melios 2
TlonoBoe noxonexue ; ©
(n) - | @ CAC
KT C)
rametod — /
) MwuTo3
aMeThl Adpo e neinvyesol
mpy6ke

\(n)
Cnopsl Y

Adyexknemka

3urora

(W)
/2 (2n)
S
(2n)
crnopocgur

LenmpaneHas
Knemka

3aBasp —= (Cemazauarok —= SfimexaeTxa

& N

OmroporBoperne —= 3proTa

Ilesrpanssasn

DHAOCHEPM =——  promes = 2 ClepMmit

hd
3apoJIbII

[Tausnesoe

sureERK —= [IsUBna —= aepmED

—= 1 cnepmmii

DJIeKTPOHHbIE pPecypchl
http://myblog-bio.blogspot.com/2013/03/blog-post_5.html

Kpumepuu OYECHUBAHUA. PA3BIACHEHUE, Nn0020MmMosKa npeseimayuu

YepemoBaHHA
TOKOJICHUH y pac-
TEHUH.

IIOKOJIEHUH Yy pac-
TEHUI, OCHOBBI-
BasiCh Ha BOIPOCax
yUuTeNs.

HOCTB YepeJOBaHUS
TIOKOJIEHUH y pac-
TEHUH.

I ypoBenb IT ypoBenn 111 ypoBeHn IV ypoBens
C Tpynom pasbsic- Pazpsacuser cym- B ocroBHOM BepHo | IlogpoGHO
HSET CYIIHOCTb HOCTH YEPEJIOBAHUS | PA3bSICHAET CYII- pa3bsACHAET

CYIIHOCTb 4yepe-
JIOBaHUS TIOKO-
JIeHU# y pac-
TEHUH.

I'oToBuT Npe3enHra-
1IMH, CBSI3aHHBIC C
CYTBIO U COZIepXKa-
HHEM JIBOMHOTO
OIIOZOTBOPEHUS Y

I'oToBuT npe3eHTa-
LIUH, CBSI3aHHBIE C
CYTBIO U COZepKa-
HHUEM JIBOMHOTO
OTUTOIOTBOPEHHUS Y

T'oToBuT npe3eHra-
1IMH, CBSI3aHHBIC C
CYTBIO U COAepXka-
HHEM JIBOMHOTO
OTIOJJOTBOPEHHS Y

MTOKPBITOCEMEHHBIX | IMMOKPBITOCEMEHHBIX | MOKPBITOCEMEHHBIX
pacTteHuii ¢ no- pacTeHuii ¢ pacTeHuil.

MOIIIbIO TOBApUILEH | IOMOILBIO

M IIejarora. TOBapUILEH.

T'otoBUT HaCHI-
LIEHHbIE TIPE3€H-
TalllH, CBSI3aHH




Ypoxk 28 / Tema 24: HHAUBUAY AJIBHOE PA3BUTHE OPT'TAHU3MOB

2.1.1. T'oTOBUT Npe3eHTALUH, CBSI3aHHBIE C CYThIO M COZIEpKaHUEM

MoacranaapTsl

OHOIOTMYECKUX MPOLIECCOB.
PesyabTarer ® OnuChIBA€T THUIBI PAa3BUTHS )KUBBIX OPraHU3MOB, TOTOBHT IIPE3CHTALIIH,
OBYYEHUA CBsI3aHHbIE C MHAWBUAYAIbHBIM Pa3BUTHEM OPraHU3MOB.
OcHoBHBIC OnroreHes, BuytpuytpobHoe passutue, [Ipsmoe passutne, Henpsimoe
IHOHATHUA pasBuTHE, OMOPHOHAIBHBIN U TOCTIMOPUOHANIBHBII IIeprobl, biactomep,
U TEPMUHBI OMOpHOH.

C 1enpio 03HaKOMIJICHHUS C TEMOM B Hadaje YpOKa ydanuecsa 060y>KZ[aIOT BOIIPO-
ChI, OITMPasACh Ha 3HAHUs, ITOJIYUYCHHBIC PAHEC.

Uccinenoparennckunii Bonpoc: I[lo kakuM XapaKTepHBIM 0COOEHHOCTSIM pa3Jiu-
YaloTCcsl THIBI PA3BUTHS SKUBBIX OPraHU3MOB?

OcHoBHOe co/iep:KaHNE YPOKA

e OHTOreHe3 — 3TO nepruoJ MHAUBUAYAJIBHOT'O Pa3BUTUA OpraHn3dMa ¢ MOMEHTaA OIl-
JIOJTOTBOPEHUS 70 KOHIIA KH3HU

* Tumet pa3BuTHs )KUBOTHBIX. OCOOCHHOCTH TIPSIMOTO M HEMTPSIMOTO THITOB Pa3BUTHSA
* [lepuonsr u ctagum oHTOTeHE3a. OCOOCHHOCTH AMOPHOHAIBHOTO M TIOCTAMOPHO-
HAJIBHOTO TIEPUOIOB

IIpeanaraemble Ta0JMLBbI, CXeMbl 1 KPOCCBOPABI:

Passurmne 3apojblilla NponucxoanT

BHYTpM AMUA, oBecnevyerne Npecmbikatowmnecs,
33pOAbIlLA NUTATENBHBIMK NTHLbI
Mpamoe: BELWECTBAMM MAET 33 CYET MeNTHa
cTagna 8 Alue
[~ AMHMHEKW
oTcyTCTBYET MuTatenbHsix BellecTs 8 MnaueHTapHble BbicWMe
AWLEKNETHE OUEHb MANOo, NO3ITOMY MAEKONWTAOWME
E UMeeT MECTO BHYTpHyTpobHoe
r E paseuTHe.
c -
T @
i "a NonHoe npespawenwe Babouku, MecTKoKpbiable,
j=X (WmeeTca cTagua KyKonkM) ABYKPbINble,
Henpsamoe: nepenoH4aToKpbiNbIe
HMmeeTca
cTagma
JIAYHHKA HenonHoe npeepalweHue Pbibbi, 3emHoBOgHbIE,
[oTcyTCTBYET CTAANA KYKONKK) paBHOKpbINblE

NS



Ilepuoasl oHTOrEHE3a

r

OMOpHOHANBHBII

[TocTamMOproHaIHHBII

e )
HCpI/IOI[ C MOMCHTA Ha4daJia JCJIICHUA
3UTOTHI HOBOI'O OpraHu3Ma 10 €ro

Ilepron ¢ poXXACHMS W BBIXOJA U3
3apOJIBIIIEBBIX 000I0UYCK

BBIXOJa U3 SHILIEBBIX WU

3apOAbIIICBBIX 000110U€EK

3urora —01acTOMEPHI—3MOPHOH L

J DOpMUPOBAHUE U POCT— 3PEIIOCTh

— CMepTh

TeMbl 1/ IPOEKTOB M UCCJIEI0BAHUI M0 TeMe

* OcoOEHHOCTH OHTOTEHE3A Pa3HbBIX TAKCOHOMHWYCCKHUX T'PYIIIL (3€MHOBO,[[HBIG,

MIPECMBIKAIONITUECS, IITHITHI UTH MIICKOITUTAIOIITHE )

JJIeKTPOHHBbIE pecypchl
https://www.youtube.com/watch?v=3gkcxdvKIVg

Kpumepuu OYeHUueaHusl. onucaHue, N0020MOBKA npesenmaumi

I ypoBennb

11 ypoBennb

111 ypoBennb

IV ypoBenb

OnuceIBaeT TUITBI
Pa3BUTHS KHUBBIX
OpraHU3MOB

OmnuceIBast TUIBI
Pa3BUTHS KUBBIX
OpPTraHU3MOB, YaCTO

B ocHoBHOM BepHO
OTIMCHIBAET THITBI
Ppa3BUTHS KUBBIX

Bepno onuckiBaer
THIIBI PA3BUTHUSA
JKHBBIX

UCKIIIOUUTEIBHO C JIOMTyCKAeT OUIMOKA. | OPraHHU3MOB. OPTraHu3MOB.
TIOMOIIIBIO MEearora.

T'otoBut HcnpIThIBaET HEKO- I'otoBUT TI'otoBUT HaCHI-
Tpe3eHTaluH, TOpBIE 3aTPYJHEHUs | NPE3EHTALNH, IEHHBIE IPE3EH-
CBSI3aHHBIC C UH]IU- MpHU MOATOTOBKE CBSI3aHHBIE C UHIU- TalUH, CBSI3aHHbBIC
BUJIyaJIbHBIM TpEe3eHTaLMH, BU1yaJIbHBIM C UH]JIHU-
pa3BUTHEM CBSI3aHHBIX C MH]IH- pa3BUTHEM BUIyaJIbHbIM pa3-
OpPraHU3MOB TOJIBKO | BUAYaJIbHBIM OpraHUu3MOB. BUTHEM OpraHM3-
C IIOMOIIBIO pa3BUTHEM OpraHU3- MOB.

TOBapUIIEH. MOB.

S



MAJIOE CYMMATUBHOE OHEHUBAHHUE
mo 3-ii rjiaBe

1. 3aBepmmTe cxemy:

ZKHBble OPraHH3MBI

2. BeiGepuTte BepHBIl BapHaHT:

e [Ipu GecriooM pa3MHOXKEHUU 0Opa3zyiomcs / He 06pa3yiomcst IOJIOBbIE KICTKH
— TraMeThl.

e MasIpuiHBIN Tapa3uT pa3MHOMXKACTCS JEJICHHEM OJIHOHN KJICTKH Ha 0ge / MHO-
JHcecmso KIeToK.

e BereratuBHOe pa3MHOXKECHHE KYCOUKaMH Tela Ha3bIBaeTCs (pacmenmayus /
noukosauue.
JlaHZBII Pa3MHOXKAETCS C IOMOIIBIO KOPHeSUWa / 1yKosuybl.

e Cems / cnopa COCTOUT U3 OJHOM KIETKH, TIOKPBITOH TOJICTOH 000JI0UYKOH.
[Ipu mosI0OBOM pa3MHOKEHUM OOBIYHO YYACTBYET 0OHA / 06e POIUTEIILCKUC
oco0u.

e JIpoxxxeBble IpUObI Pa3MHOXKAIOTCS HOYKOBAHUEM / OeNleHuemM Haosoe.

3. YcTaHOBUTE COOTBETCTBHUE:

1. Tlpouecc oObeANHEHUS MYKCKOM U )KEHCKOH TaMeThl

A. Meiios 2. Croco0 JaenieHus IEPBUYHBIX MOJOBBIX KJIETOK Ha mep
B. OmnogorBopenue CTajMH Pa3BUTHSL.

C. I'amerorenes 3. OpranuszMm, UIMEIOIINNA U MY>KCKHE, C€HC

D. I'epmadpomut OpraHbL.

E. ITapreHorenes 4. TIporecc 0Opa3oBaHUs raMer.

F.

3

Muro3s 5. Cmoco0 neneHus MOJIOBHIX KIGEOK Ha
6. OOpazoBaHHE HOBOTO O 3Ma U3 ra
OHHOHOTBODeHHs{‘



4. PacnpenenuTe MpoLEcch B 3aBUCHMOCTH OT HX NMPUHAMJIEKHOCTH K TIOJIOBOMY
Wi 6ecronoMy pa3MHOXKECHHUIO:

1. napmenocenes y nuen

2. nouxosaue Opodicircell

3. obpazosanue 3ucomol

4. pasmHodicenue 1yKoSUYamu

5. cnopoobpaszoeanue y Mxos

6. omKIAObI8aAHUE AUY Y NINUY

7. 0bmen nacreocmeeHHoU ungopmayuerl

8. obpaszosanue no106bIX KIEMOK Y MAEKONUMAIOWUX NYmMeM Mello3d

9. Oenenue Haosoe ungy3opuu-mypenvku

10. obpazosanue cnepmamoszoudos

11. secemamugnoe pazmuodicenue

BecnoJioe pa3sMHoKeHHEe ITos10BO€ pa3MHOKeHHE

5. Uro obo3HavyeHo mudpamu 1-8 Ha cxeMe, H300paXKAIOIIeH JBOWHOE OILUIOAOTBO-
penne?

6. OT™MeTbTe BepHBIE (+) 1 HEBEpHBIE (—) YTBEPXKACHIS:
[0 K asrorpodam oTHOCSTCS pacTeHUs 0e3 XJIopoduinia.

(1 Tlpu HEOIArOMPUATHBIX YCIOBHUAX OOJBIIMHCTBO OAHOKICTOYHBIX, MOKPBI-
BasCh IUIOTHOHN 000JI04YKOM, 00Pa3yIoT CHOpY.

[1 K 0IHOKIETOYHBIM KUBOTHBIM OTHOCSATCS XJIAMHIOMOHAIa 1 aMeéoa.
[J ®opMHpOBaHHUE U POCT, 3PEIOCTb, CTAPOCTH — CTAIUH MOCTAIMOPHOHATIBHOTO
nepuoaa.
[J  Cpenu opraHu3MOB BCTPEYAIOTCS KU3HEHHBIC (HOPMBI — B'CH, nMme
e KJIETOYHOI'O CTpOCHI/ISI.
[l y OpFaHI/ISMOB, paSMHO)KaIOH_II/IXCH ITOJIOBBIM HYTeM, Hu B BHO! a3-
BUTHUC HAYUUHACTCH IIOCJIC OHJIO)IOTBOpeHI/I}I C aeia .
\/P




[] TlocToMOpHOHAJIBHBIA TMEPHOJ OXBATHIBAET TMEPHOA C MOMEHTa Hadvasa
JENIEHNsT 3UTOTHI HOBOT'O OpraHM3Ma JI0 €0 BHIXOa W3 SMIEBBIX MM 3apo-
NIBIIIEBBLIX 000JI0YEK.

[0 bakTepun — NpOKapHOTHI.

7. 3amonHUTE TAOIUILY:

Oprannsmsl Crnoco0 nosryuenust IIpencraBurenn
OPraHUYecKHUX BellecTB

ABTOTpOdBI

I'erepoTpodbr

MHuKCOTpOdbI

8. PasmecTtuTe Ha3BaHue Opraiu3mMoB B COOTBECTCTBYIOMINX YaCTAX CXCMBbI:

1

P .

Tunsl pazBuTus

HENpsSIMOi

9. BribepuTe BepHBIH BapHaHT OTBETA:
* J)KMBOTHBIX OTHOCST K IpyMIIE 9yKapHOTOB, TAK KaK UX KJIETKA UMEIOT:

A) XJIOpOIIIACTHI;
B) mmazmarndeckyro MeMOpaHy;

C) obosouky; \
D) odopmnennoe sapo;
E) Mutoxonmpun. *

5 P



* bakrepum, mnwWTaronIiecs OPTaHUYECKHMMH BEIIECTBAMH  OTMEPIIHX
OpPraHU3MOB, - 3TO:

A) mapa3uThI;

B) campodurtsr,
C) CUMOUOHTHI;
D) mukcotpodsr;
E) aBTOTpO®dHL

* TyGepKye3Hy10 NajllouKy MO CIOCO0y MUTaHUs OTHOCHT K:

A) canpoduram;
B) napasurawm;

C) cuMOunoHTaM;
D) mukcorpodam;
E) aBroTpodam.

10. Ilepeuncnure pa3HOBHAHOCTH OECIIONOTO Pa3MHOXKEHHS y OIHOKIETOYHBIX
opranu3moB. lIpuBeauTe mpuMepsl.

NS



Pa3pen 2. 3BOJNNKOLUUA
OPIrAHUYECKOIO MUPA

MABA 4
nonynauus. emg

NOOCTAHOAPTHI,
PEAJIM3YEMBIE T10 INMABE

1.1.4. Pa3pscHseT CyTh MUKPO3BOJIIOLIUU U TOTOBUT NMPE3EHTAIUH IO TEME.

2.1.3. MaremaTH4eCKUMH CII0co0aMu 0OOCHOBBIBAET CYTh U COZEp)KaHWe OMOIoruyec-
KHX MPOIECCOB M MTPOUCXOIAIINE IPH 3TOM H3MCHEHHUSI.

3.1.1. T'oTOBUT MpE3eHTAIMU O 3HAYCHUW W POJU CONUAIBHBIX (hakTOpOB B (popMUpOBa-
HHH YeJIOBEKA.

4.1.1. Pa3pscHIET pOJb SKOJOTHYECKUX (PAaKTOPOB B JKA3HU JKUBBIX CYIIECTB, TOTOBUT
MIPE3CHTAIIHH.

OBLUEE KONMYECTBO YACOB IO PASJEJY: 8vacos
MAJIOE CYMMATWBHOE OLIEHNBAHWE: 1 yac

Ypox 34/ Tema 25: BUJ U EI'O KPUTEPUUN

1.1.4. Pa3psicusier CYTb MUKPOSBOJIIOIIUU U F'OTOBUT IIPE3CHTAIIUU I10 TEME.

IloncTanmapTol
Pe3yabTaThl P N .
a3bACHAET CyTh IIOHATHH “BY, KpUTEpUU Buia”.
OBYUYEHHUS y A, KpUTCPHUH BHL
OcHOBHBIE Mopdonorudeckuii, reHeTHIECKUH, GU3NOITOrHIeCcKuii, reorpaduIecKuii,
TINOHATUA 9KOJIOTHYECKHUI 1 OMOXUMHUYECKUI KPUTEPHUU BUA. BUABI-IBOIHUKY,
N TEPMHUHBI Kocmormomnwr.

[Mpexne 4eM O3HAKOMHTBCS C TEKCTOM, Y4YallHecs, OMHPasCh Ha YyXe HMEIo-
IMecs 3HaHUs, 00CYKIAI0T BOMPOCHI:
— Yro Takoe Buna?
— UeMm oTiHYArOTCS IPYT OT ApYTra 0COOU, OTHOCSIIHMECS K PAa3HBIM BUaM?
B xozxe oOCyaeHUs Menaror, OCHOBBIBAsSCh Ha OTBETaX y4alllUXcs, JejaeT 0Qoo-
IIAFOINNE BBIBOBIL:
1. Bux — 310 OCHOBHAs KaTeropusi OMOIOTHIECKON Knaccn(bnxaunm{
2. CxomHble BB OOBEAWHSIIOTCS B OJUH POJI.
3. Hnsa o0o3HAYCHUS BUJA MCIONB3YeTCs ABOWHAs (OMHApHAs)iHOME
[JIACHO KOTOPOW CHadaja YKa3bIBAalOT PO, K KOTOpP
MIECTBUTEIBHOE), a 3aTeM BHAOBOE Ha3BaHUE (1T

7




4. OcoOu pa3HBIX BHIOB OTJIMYAIOTCS IPYyr OT Opyra IO MecTaM OOWTaHHS,
BHCHIHUM ITpU3HAKaM 1 Ap.

3areM y4uTeNb NpPEAJaraeT Ha3BaTh 3HAKOMBIE BUIBI PACTEHUIH M >KUBOTHBIX,
00UTAIOUINX PAIOM C JOMOM WM mKkoiod. dopmynupyeTcst uccieaoBaTeIbCKui

BOIIPOC.

Uccaenoarensekuii Bonpoc: [lo kakuM mpu3HakaM M 0CO0EHHOCTSAM OIUH
BH/ OTJIMYAETCS OT APYroro?

O3HaKOMJICHHE ¢ TEOPETHUYECKUM MaTepHaoM naparpada MOXKeT IPOBOANUTHCS
MeToaamu “O0cykJeHrne B MallbIX rpymmax’, “3ur3ar” (6 rpym).

OcHOBHOe coiep:kaHHMe YPOKa

¢ OmnpeneneHue MoHATUA BUAa. Bua — nenoctHas cucrema
* Kpurepuu Buzna: Mopdosornueckuii, reHeTHIecKni, GU3NOIOTHYECKHT,

reorpa)uIecKuii, IKOJIOTUICCKUN, OMOXUMUYCCKHIA

[Ipeanaraembie Ta0JHLBbL, CXeMbl 1 KPOCCBOPABI:

HazBanne Ha xakux coiicTBax ocCHOBaH? Hckmovyenus
KpUTepHs
Mopdonoruueckuii | Onpexnensiercss pasauuusMd  BO | M3BecTHBI J1Ba BUIa — JBOWHHKA
KpuTepui BHEIIHEM U BHYTPEHHEM CTPOEHHMM | YEPHOH KpBICHI.
MpeICTaBUTENeH pa3HbIX BUIOB.
I'enetnyeckuit OCHOBaH Ha pa3MTUYUM BUAOB 110 X | Y 370pOBOro yenoBeka 46 XpoMo-
KpHUTEepHi XPOMOCOMHOMY Habopy. COM, Yy YeJIOBeKa C CHHIPOMOM
Hayna 47 xpomocom.
@uznonornyeckuit | Onpenensiercs pa3inaueM B HEKOTOpBIX cilyyasx B IPHPOJIE
KpHUTEpHH JKM3HEHHBIX TIPOLIECCOB, B IIEPBYI0 | 0COOM HEKOTOPBIX BUJIOB
ouepeb HU3UOIOTHUECKHX (xaHapeWKu, CHHHIIBI, HEKOTOPBIE
0COOCHHOCTEH Pa3MHOXKEHUS, BUJIBI MIBBI, TOTIOJNS) CKPEIUBAIOTCS
HPHUCYIIUX PA3HBIM BUIAM. 1 TIPH 3TOM JAIOT IUIOJJOBUTOE
TTOTOMCTBO.
I'eorpadmuecknit OcCHOBaH Ha TOM, YTO Ka)Kbli BU | Bcrpeuarorcs pacrpocTpaHeHHbIE
KpHUTEpHI 3aHMMAET ONpPEEIICHHYIO TePPH- HOBCIOY BUIBI-KOCMONONUNbL
TOPHIO U Teorpadprueckuii apear. (moMoBBIi BOpoOeii, cepast Kpbica)
DKOIOTUYECKUH OCHOBBIBaeTCA Ha TOM, YTO JKuBymiye psaoM ¢ 4ei0BeKOM
KpHUTEepHH Ka)KIIBIH BHJ MOXET CYIIECTBOBAaTh | TapaKaHbI, MyXH, MBIIIU, JOMAIITHAE
TOJBKO B OIPEJIEICHHBIX JKHBOTHBIE 1 HEKOTOPBIE COPHSIKH HE
SKOJIOTHYECKHUX YCIOBHSX. HMEIOT CTPOTOH SKOJIOTUIECKOH
TIPUCTIOCOOJICHHOCTH.
Broxumuyeckuii [To3BoJIsIeT pa3IM4nTh BUIBI 110 B HEKOTOpBIX CiTyyasx MyTaluy,
KpHUTEpHI COCTaBY M CTPYKType OENKOB U BO3HHKAIOIINE B IIpe/iesiax BUJa,
HYKJIEHHOBBIX KHUCIIOT. TPUBOIAT K maazvﬂo
HYKJIEOTH/IOB U3 IICTIUTO
TIPUBOANT K TOSIBIIE 0BO
TIPU3HAKA.

R




DJIEeKTPOHHBbIE PecypcChl
https://www.youtube.com/watch?v=00XXUebGol8
https://www.youtube.com/watch?v=KMdkws7VBZQ
https://www.youtube.com/watch?v=ugeAWrHMGxU

Kpumepuu OYEHUBAHUA. pA3bIACHEHUE

)lp|lult|e|lp|uli]
B
n Bl
'xlplo|ulo|c|olu|a]
| [a] [¥]
v T T
klolc|u|o|n]oln|ulT] ‘alplElaln
1A | |11 | | P |
m u| |2
(e u|a] a] K]
El N
H

I ypoBeHb

II ypoBeHb

111 ypoBeHb

IV ypoBens

C tpynom
Pa3bACHAET CYTh
MOHATUH “BUI”’,
“KpUTEpHH BUma2.

Pa3psacuHss cyTh
MOHATHH “BUA”,
“KpuTepuu Buma”,
9aCTO JIOMyCKaeT
OIINOKH.

B ocHOBHOM BeEpHO
Ppa3bsCHSET CyTh
MOHATHH “BuA”,
“KpHTepuu Buaa” .

BepHo pazbschser
CYTb MOHATHUI
“BunA”’, “KpUTEpUN

Buga”.
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Ypox 35/ Tema 26: CTPYKTYPA U PASHOOBPA3HUE ITOITYJIALLUNA

2.1.3. Maremaru4eckumu crioco6amu 000CHOBBIBAET CYTh H COACPKAHNE
OUOJIOTMYECKHX MPOLIECCOB U MPOUCXO/ISIIIE P 9TOM H3MEHEHHS.

Toncranpaprst 4.1.1. Pa3pscHSET pOJb SKOJIOTHIECKUX (HaKTOPOB B )KU3HH JKUBBIX
CYIIECTB, TOTOBHT MPE3CHTAIIUH.
® [Ipou3BOIUT MAaTEMATUYECKUE BBHIYMCIICHHS, KACAIOIIUECS MPOUCXOIS-
OIMX HM3MEHEHUWH B CTPYKTYpe W pa3HOOOpa3sWu IMOMYJISAIUH, JETaeT
COOTBETCTBYIOIUE BHIBOJIBL.
Pe3yabTaThl o Passscsier 6
OBYYEHUS poib (aKTOPOB, BIMSIOIINX Ha CTPYKTYpPY U pa3HOOOpasue
MOy JISIIIHH.
® ['OTOBHT mpe3eHTauny O poix (HaKTOPOB, BIMSIOIIUX HA CTPYKTYpYy U
pasHooOpasue Moy JISAIHH.
OcHOBHBIE
INOHATUSA Honymsanus, ['eHodonn, MyTtamms
" TEPMHUHBI

Omnupasich Ha yke IpUOOpETeHHBIE 3HAHUS, YUalInecs: 00CyKIatoT BOMPOCH U
BBIIBUTAIOT CBOM ITPEAIIONI0KEHHSL:
— IloyeMy opraHu3Mbl OOJIBIIMHCTBA U3 M3BECTHBIX HAM BUIOB XHUBYT B IPUPOAE
rpynmnamu?
— Ilouemy rpymnmnsl OpraHu3MOB OJHOTO BUAA BCTPEUAIOTCS HE IIOBCEMECTHO, a JIUIIb
Ha OTIPEIICIICHHBIX y4JacTkax? Kakue 3To ygacTku?
Bo Bpemsi o0cykIeHHs Temaror MOABOAMT YYAIIUXCS K BBIBOAY O TOM, YTO
ycnewHoe cyujecmeoganue 0cooeti pasiuiHblX U008 JHCUBLIX OP2AHUIMOE Mmpebyem
ROOXOOAWUX YCIOBULL U HEODXOOUMBIX OJis1 ROOOEPAHCAHUSL HCUZHU pecypcos. B npedenax
c60e20 apeana Kaxcoblli 8U0 3aHUMAEm He 6CI0 €20 MepPUmopuio, d OnpeoesieHHble
YUaAcmKu, 20e UMEmCs YCAo8Us 05l €20 CYUWeCmME08aHusl.

Uccienoparensexuii Bonpoc: KakoBa cTpykTypa U 0COO0€HHOCTH NOILYJISAIUIA -
NPHUPOAHBIX TPYNIMUPOBOK ocodeii omHoro Buaa? Kakum o0pa3om gocturaercs
YCTOHYHMBOCTH W HEJOCTHOCTH MOMYJISAIUH?

OcHOBHOe coJep:KaHHe YPoKa

e [lomynsamus Kak MpUpOIHAs TPYNIIHUPOBKA 0coOel 0THOTO BHUA

e JlokazaTenu NOMYyJSLMU: IJIOIIAAb, 3aHMMaeMmas IOMyJIALUCH, YUCICHHOCTh
ocobeil B MOMyJSILIMM, WX COCTaB IO BO3pacTy U IOy, TE€HETHYECKOoe
pasHooOpasue, B3aMMOOTHOIIEHHS OPraHU3MOB

e [lomymnauus — 3JeMEHTapHAs eIWHHULA BHIA

i co3maHus MeXIpeaAMETHON HHTerpalyy ydalluecs peliarT Kak IMpeiCcTaB-
neHHble B yueOHuKe (00K “IIpuMeHeHne 1 mpoBepKa MOMyUYeHHBIX 3HAHUN '), TaK U
JIOTIOJIHUTENbHBIE 3aJauy, AENAlT BHIBOJBL. BhImonHss BLI‘{I/ICIIGHI/ISI yUaIunecs
ONHMPAIOTCS HAa HABBIKH, Pealn3yeMble Ha YPOKaxX MaTeMaTuKU.

Penrenue 3agau:

A) 1200 — 2000 + 800(40%) = 2800

11 200 — 2800 + 1120(40%) = 3920

11 200 — 3920 + 1568(40%) = 5488 P



B) I 200 — oneneu: 2000 + 800(40%) = 2800
Konuuecmeo oneneil, cvedennwvix gonxamu: 15x30 = 450
Konuuecmeo eviorcusuiux oneneii: 2800 — 450 = 2350

11 200 — oneneni:2350 + 940(40%) = 3290
Konuuecmeo oneneil, cvedennvix eonkamu. 15x30 = 450
Konuuecmeo evioicusuiux oneneii: 3290 — 450 = 2840

1Il 200 — oneneni: 2840 +1136(40%) = 3976
Konuuecmeo oneneil, coedennvix eoaxkamu: 15 x 30 = 450
Konuuecmeo evioicusuiux onenei: 3976 — 450 = 3526

IIpeanaraemble Ta0JHIBI, CXeMbI U KPOCCBOPAbI:
Jlis BU3yanbHOTO BOCTIPHUATHS HH(MOPMAIMH MOXKET
MPOJIEMOHCTPUPOBATh CXEMAaTHUECKOE M300paKeHHE pac-
HpeaeseHus MOMyJILUI OIHOTO BUIA BHYTPH apeaa.
Ha cxeme momymsiimuy, OTHOCAITAECS K OJHOMY BHIY,
OTMEUYCHBI TOUKAMHU.

Ioka3zarean CymHocTh

3aHuMaeMasl oAb Tlomysiiu 3aHUMAIOT OTIPEICICHHY IO
TEPPUTOPHIO B MpPEeNax apeasa BUja.
Teppuropusi, 3aHUMAEMast OMYJISIHEN KPYITHBIX
JKUBOTHBIX, OOJIBIIIE, YeM TAKOBAs Y MEIIKHX
JKMBOTHBIX.

YucineHHOCTh 0cobeit e 00I11ee KOJMYECTBO 0COOCH B MOMYJISIIIUA

ITnoTHOCTEL OCOOEH ® cpeaHee Yuciio ocobeit, OOuTaroImuX Ha

€JIMHUIIE TUIOIIA]IH.

Cocras: ® COOTHOIICHUE CAMOK U CaMIIOB

0 TOJTy ® COOTHOIICHHE 0CO0eil pa3HbIX BO3PACTOB.

10 BO3pacTy

I'enetnyeckoe pazHooOpasue Kaxxnas momymsiust o0magaet xapakTepHBIM IS
Hee crenupuIecKuM HabOpoM T'eHOB —
2eHOGOHOOM.

B3auMOOTHOIIICHUS OPraHU3MOB B3auMOOTHOIIEHHS, CBSI3aHHbIE ¢ PA3MHOKEHHEM,
KOHKYPEHIMsl 33 )KU3HEHHbIE PECYPCHI.

MUrpanus ocodeit ’

Cllydau pOXKJICHUS U
CMEpTH

YucjIeHHOCTh
M IUIOTHOCTD
ocooeii
B MOMYJISIIIMA

HU3MCHCHUC yCJ'IOBI/Iﬁ
KHU3HHU




B nomyJjisnun OOJIBIIIMHCTBO COCTABJISIIOT
TIOJIOBO3PCIIbIC ocoou

H PA3BUTUE
‘ B momysisiiuug 60JIbIne MOXKHITBIX 0CO0ei H

Tembl Il IPOEKTOB M UCCJICAOBAHUMN 110 TeMe
* [TonoxuTenpHOE M OTPULATENBHOE BIMSHUE YETIOBEKA HA YHCIEHHOCTD
MO JISIIAH )KUBBIX Oprann3MoB. Mcropuieckue GpakThl 1 COBPEMEHHOCTb.

JJIeKTPOHHbIE pPecypchl
http://interneturok.ru/ru/school/biology/9-klass/undefined/populyatsiya-kak-forma-
suschestvovaniya-vidov-v-prirode

Kpumepuu OYEHUBAHUA. 6blHUCIEeHUEe, PA3bIACHEHUE, n0020MoBKa npe3eHmauuﬁ

I ypoBenb II ypoBennb 111 ypoBennb IV ypoBenb
IIpoussoaur C Tpyznom npous- IIpoussons marte- CaMocCTOSITETHHO
MaAaTEMaTUYCCKHUEC BOOAUT MaTEeMaTu- MAaTHU4YC€CKHUE BbIYUC- IMPOU3BOAUT MaTe-
BBIYUCJICHUSA, YCCKHEC BBIYHCIIC- JICHUA, Kacaro- MATUYCCKHEC BBIYUC-
Kacaromuecs HUSI, Kacalolnecs IIMeCs IPOUCXOs- | JICHUS,
MIPOUCXOISIINX B MPOMCXOISIIUX X U3MEHEHUH B Kacaroluecs
CTPYKTYypeE U N3MEHEHHH B CTPYKTYpE U Pa3HO- | MPOHUCXOJSIINX
pasHooOpa3un CTPYKTYpE U pa3HO- | 0Opa3u MoIyIi- W3MEHEHHH B
TONYJISIIUH o0pa3uun AU, COBEpIIACT CTPYKTYype U
W3MEHEHUMH, TONBKO | MOMYJISALNH, H HE3HAYHUTENbHBIC pasHoOOpa3uu
C IIOMOIIBIO 3aTpyAHAETCS omMOKH, 1enaer HONYJISAINY, eNaeT
negarora. JIeTIaTh COOTBETCT- | COOTBETCTBYIOIIME | COOTBETCTBYIOIIUE

BYIOIINE BHIBOABL BBIBOJIBI. BBIBOJIBI.
C tpynom PazbsicHsist posb B ocnoHOM BepHO | [TogpoGHO
pa3bsCHAET POJIb (hakTOpOB, BIIUSIO- Pa3bACHAET POJIb Pa3bACHAET POJIb
(axTopoB, BiIUs- KX Ha CTPYKTYpY | (hakTopos, (hakTOpOB,
IOIIMUX Ha CTPYK- U pa3HooOpasue BJIMAIOIIUX Ha BJIMSIOIIUX Ha
Typy U TOMYJISLIUH, CTPYKTYPY H Pa3HO- | CTPYKTYpY H
pasHooOpasue JIOIyCKaeT obpaszue pasHooOpasue
TIOMYJISILIUH. HETOYHOCTH. TONYJISIIUH. TOYJISIIUH.
Tl'oroBuT npeszenra- | McnbIThiBaeT l'oroBuT npesen- T'otoBut
WU 0 poii PaKTo- | 3aTPYIOHEHUS IPU Tauu o ponu ak- | OOIUpHEIE
POB, BIMSIOLIMX HAa | MOJATOTOBKE TOPOB, BIUSAIOIINX | MPE3CHTALNH O
CTPYKTYPY Y pa3sHO- | NPE3EHTALMU O PO- | Ha CTPYKTYpYy H posu haxTopoB,
obpazue a1 (pakTOpOB, BAMs- | pazHOOOpasue BJIMSIIOIINX Ha
HOMYJISALNY, IOIIUX Ha HOIYJISIUH. CTPYKTYpY H pas-
HUCKIIFOUUTEIIBHO C CTPYKTYpPY U H006v1/1e Il
HOMOILbIO TOBA- pasHooOpasue LML
puieit. HOILYJISILUY.




Ypok 36/ Tema 27: KIACCUOPUKALUA U 3BOJIOLUA
OPITAHUYECKOI'O MUPA.
BO3HUKHOBEHHE 2BOJIIOLIMOHHOI'O YYEHUSA

1.1.4. TTosicHSET CYTh MUKPOIBOIOLMH X TOTOBHT IPE3EHTALIH 10 TEME.

IloncTanmapTel

e TlosicHsCT CyTh H3HAYAIBHBIX YCIOBHH U1l BOSHUKHOBEHHUS
OIS 9BOJIFOL[HOHHOTO YUCHHS
OBYUYEHHSI SO,

e TOTOBHT NPE3EHTAIMH 10 HCTOPHH Pa3BUTHS SBOJOIUOHHOTO YUCHHSL.
OcHoOBHBIC
INOHATUA I'panamus, “Kpeannoxusm”.
U TEPMUHBI

[Ipeskne deM TPHUCTYIUTH K OOCYXKICHHIO BOIPOCOB, yYAIHUECS, HCITONB3YS
3HaHU, IPUOOPETCHHBIE B 6—7 Kiaccax, BCIIOMUHAIOT CUCTEMAaTHUECKIE KaTeropuu
JKUBBIX OPraHM3MOB, Ha3bIBAIOT OCHOBHBbIE NOHATHS Hayku ‘“Cuctematuxu”’. Ha
JIOCKE COCTaBIIICTCS CXEMa, MILTIOCTPUPYIONIAs UCTIONB3YEMYIO B HACTOSIIEE BpeMs
MIOCJIETOBATEIPHOCTh CUCTEMATHUECKUX KaTeropuil (B KOHIIE ypoKa K ITOH cxeme
CJeyeT BEpHYTHCS).

3areM 00CYKIAar0TCS BOIPOCHI, PE/ICTABICHHBIE B OJI0Ke A.

Uccnenosarenscknii Bonpoc: Kakue ydyeHble 3a/10:KUJIM OCHOBbI COBPEeMEHHOI
cucreMaTuku? B yeM 3aK/I09a10TCA UX JOCTHKEHUS U OIIHOKH?

BrimontasieTcst pabora, mpecTaBiaeHHas B 0y1oke B.

OcHOBHOe coJep:KaHHe YPoKa

Teopernueckuii MaTepualn naparpada MoXeT u3ydaTbcs meronamu “UreHwe c
ocraHoBkamu”, “Uucepr” mmm “OO0cyxnaeHue B Mamibix rpymmnax”. Eciam mpu-
MeHseTcs MeTo “O0CyKIeHNEe B MaJIbIX Tpymnmax’”’, To padboTa IPOBOAUTCS TIO IBYM
TeMam:
1) Cucrema knaccudukauuu K.JIuanes.
2) Teopus sBomronmu XK.-b.Jlamapka.
IIpu ycnoBun, 4TO KOJIMYECTBO TPy OyAET YeTHBIM, OJMHAKOBBIE TEMBI Pa3Jar0TCs
MOPOBHY (HapsAy ¢ Y4eOHMKOM YUHTEJIEM MOTYT OBITh MPENOCTaBICHBI JOMOJIHH-
TEeJIbHBIC MAaTEPUaJIbl) M TPYMIIaM JAr0TCs OJMHAKOBBIC 3aJaHMS.
3adanue:
1. Cucrema knaccudukainuu K. JIuuanes (+ u —).
2. Teopwus 3ponroruu XK.-b.Jlamapka (+ u —).
Pe3ymbraTel pabOTHI TIPENCTABIAIOTCS B BUAC TAONHIBI WM cXeMBI (hopma mpen-
CTaBJICHUS OTIpeNIeNsIeTCs 3apaHee).

IIpeanaraemble Ta0JHIBL, CXeMbl 1 KPOCCBOPABI:

Kaaccudukannonnas cucrema K.JIunnes

+ —
3a OCHOBY CBOE CHCTEMBI OH PUHSII BUI Kak | [Ipu cucremMarn3amuu BU
JJIEMEHTAPHYIO eTUHUITY KUBOW TPUPOIBL. JIUIIL HA OJJHOM-/IB

TI09TOMY I
rpymme, a o

3




OO0benuHII OJIM3KKE BUIBI B POJBI, POABI — B
OTPSIJIBL, OTPSIBI — B KIIACCHL.

CucreMaTHKa y4eHOTO HE OTpakasia XoJ
HMCTOPUYECKOr0 pa3BUTHs MHpa.

JInst 0603HaUEHHS BU/IA HCIIOIh30BAN MAPHBIC
JIATUHCKHE HA3BaHMSI.

BI/I,Z[BI B I[IpUpoA€ CUrUTall HEU3MCHHBIMU,
CO3JIaHHBIMU TBOPILIOM.

Omnucan 6onee 8000 BUIOB U BBEN B HAYKY PAJ
TEPMHHOB.

Ero Tpynel sBUIMCH OCHOBOM JUIst
CUCTEMATUKU JKUBBIX OPraHU3MOB U
JAJIbHEHIINX HAYYHBIX HCCIICIOBAHUI.

Ipoaonnonnoe yyenue K.b.Jlamapka

+

Pa3HooOpasue ;KHBOTHBIX M PACTCHUHN €CTh
pe3yabTaT UCTOPUIECKOTO PA3BUTHSL
OpPTaHUYECKOTO MUPA — 960THOYUU.

OpraHu3sm Ui IPUCIIOCOOTICHUS K yCIOBUSAM
JKU3HHU MTOCTOSHHO ynpaskHsercs. OpraHsl,
KOTOpBIC YIPaXKHSIIOTCS GOJIbIIE, Pa3BUBAIOTCS
Jydllle, a HEYNPaKHEHUE OpraHa BEJIeT K ero
HCYE3HOBEHHUIO.

VYcoBepleHCTBOBal cUcTeMaTUKy JInHHes,
3aJI0)KUB B €€ OCHOBY HE OJIMH, a OoJbliee
KOJIMYECTBO MTPU3HAKOB.

Ione3Hble U3MEHEHNs, IPUOOPETECHHBIE B
pe3yJbTaTe YIpaKHEHUs], IePeatoTCs
HOTOMCTBY.

Y4uThIBas POACTBO U MPOUCXOXKIICHHUE
OpraHU3MOB, CO3/1aJ IEPBYIO HAYIHYIO
CHCTEMATHUKY.

OCHOBHOI1 IBIKYIIEH CHIIOH Ipajanun
SBJIACTCS 3aJI0’KEHHOE N3HAYaIbHO BO BCEX
OpraHu3Max “BHYTpEHHEE CTpeMIIeHHE” K
COBEPIICHCTBOBAHHIO.

Tema JISl IPOEKTOB U HCCJ’[eZIOBaHI/Iﬁ mo TemMe
HCTOpI/IH pa3BUTHUA  3BOJIFOINMOHHBIX I/I,Z[Cf/i B AQHTUYHOM MHPE U B DJHOXY

CpenHeBeKoBbsI.

JJIeKTPOHHBbIE pecypchl

https://www.youtube.com/watch?v=Wu7zIU7 Sutl
https://www.youtube.com/watch?v=IFw7zV3qCTY

Kpumepuu OYEHUBAHUA. NOACHEHUE, 1n0020MosKa npeseimayuu

I ypoBenb

IT ypoBenn

I1I ypoBeHs

IV ypoBens

C Tpynom nosicHIeT
CYTb M3HAUYAJIbHBIX
YCIIOBHIA JJ1S1 BO3-
HUKHOBEHHSI HBOJIIO-

IlosicHsAs CyTh U3-
HayaJbHbIX yCIOBUH
JUT BOSHUKHOBEHHUS
9BOJIFOLIMOHHOTO

B ocHoBHOM BepHO
TMOSICHSIET CYTh U3Ha-
YaJIbHBIX yCIOBUIM
JUIS BOSHUKHOBEHUS

Ioapo6HO mosic-
HSIET CYTh U3HAa-
YaJbHBIX yCIOBUH
JUISl BO3HHKHOBE-

LIMOHHOTO YYEHHUSI. YUYeHUsl, 4acTo 3BOJIIOIHOHHOTO HMS 3BOJIIO-
JTOITYCKACT OIMIMOKH. | YYCHUS. LIMOHHOT'O YYEHMUSI.
T'oTtoBuT T'otoBHUT T'otoBuUT CaMOCTOSTEIEHO

MIpe3eHTalUH 110
HUCTOPUHU Pa3BUTHUS
SBOJIIOIHOHHOT'O
YVUSHHS HCKITFOUH-
TEJBHO C IIOMOILBIO
TOBapHILIEH.

IIPE3EHTaLHHU 110
HCTOPUM Pa3BUTHSA
9BOJTFOLIMOHHOTO

YUCHUS], HCTIONB3YS
TIOMOIIIb ITIeJIarora.

MIPEe3eHTaUH 110
HCTOPHH PAa3BUTHUS
3BOJIOLIMOHHOTO
YUCHUSL.

TOTOBHUT
OQUeMPHEI
TIPE3@HTAIl

nc pa3BHTHA
3BOJI HHO
YUYEHH

B




Ypox 37/ Tema 28: IBOJJIONUOHHOE YYEHUE Y.JAPBUHA

IoxcTanAapThI 1.1.4. TTosicHsIET CyTh MUKPOIBOJIIOLIIH ¥ TOTOBUT MPE3EHTALUH TIO TEME.

o [losicHseT CYTb OCHOBHBIX TIOJI0KEHUH TCOpHUHU I[apBI/IHa.

Pe3ynbTaTsl ® ['0TOBUT IPE3EHTAINH, KACAIOIUECS COBPEMEHHBIX HAYUHBIX TEOPUH O

OBYYEHMA NPOUCXOXICHNM JKM3HM Ha 3eMile W MHOTOOOpasHH  >KHBBIX
OpraHU3MOB.

OcHOBHBIE

INOHATHUA EcrectBenHsIit 0TO0p, HacnencTBeHHast '3MEHUHBOCTh

U TEPMUHBI

Wcnonb3ys 3HaHusA, NpUOOPETEHHBIE HA TPOLLIOM YPOKe, ydaIiuecst 00CyXKIaroT
MIpEJICTaBJICHHBIC B OJIOKE A U HIDKETIEPEUUCIEHHBIE BOIPOCHI:
— Kakoii Bkian B pazButue Hayku BHec K.JInHHei?
— Kaxoss B3rsaaet K.JIMHHES HAa TPOUCXOKICHUE OPTaHUIECKOT0o Mupa?
— Ilouemy knaccuukanuto, co3nanHyr JIMHHEeM, CAUTAIOT HCKYCCTBEHHON?
— B uem paznmuane B3rasaoB Jlnnaes u Jlamapka Ha SBOIOITHIO KHUBOU MPUPOIHI?
— Ilouemy yueHble MOJOKUTEIHHO OLIEHUBAIOT BKJa] Jlamapka B mpoliecc pa3BUTHSA
SBOJTIOLIMOHHON TEOPUH, HECMOTPS Ha Cephe3HbIE OIIMOKH, TOMYIICHHBIC UM?
[Tocne o3HaKoMIIeHHUS C TIEPBBIM ad3areM (GOpMYyITUPYETCs HCCIeA0BATEbCKAN
BOIIPOC.

Uccaenosarenscknii sonpoc: Ha yem ocHoBbIBaeTcst yuenue Jlapsuna? B uem
CYTh OCHOBHBIX I10JIOKeHUH yuyeHust JJlapBuna?

OcHoOBHOe coiep:kaHMe YPOKa
VYuutens 00BSICHAET MaTepual, MOKa3blBasi HA KapTe MapUIpyT IyTEIIECTBUS,
JNEMOHCTpHpPYET n3o0paxkenus Haxonok Y./JapBuHa.
Crnenyer oOpaTHTh BHUMaHUE YydYalmlMxcs Ha (aKTHUECKUH MaTephai
KpPYTOCBETHOTO Iy TEIECTBHS, MOATBEPKIAOILNN:
e MI3MeHsIeMOCTh BHJIOB;
* CXO/CTBO U pa3nuyus MEXAY BUIAAMU;
* MHoroo0pasue >KUBBIX OPraHU3MOB;
* [Ipucnoco0IeHHOCTh KUBBIX OPraHU3MOB K YCJIOBHSM CYIIECTBOBAHMUSL, POJIb
YCIIOBUI cpesibl B BUI0OOpa30OBaHHH.




IIpenyiaraemplie Ta0JIMIbI, CXeMbI H KPOCCBOP/bI:

K.JIunnei

K.-b.JIamapk

Y. dapBuH

* BBen B HayKy J1BoliHBIC
JIATUHCKHE Ha3BaHUS.

* Buibl HEM3MEHSEMBI,
BEUHBI, YBOJIIOIIUH HET.

» Co3gan cucTeMaTuKy
OpTaHN3MOB.

» Co3pan cUCTEeMaTUKY JKU-
BOTHBIX, PAaCIIOJIOKUB UX B
9BOJIIOIIMOHHOM MOPS/IKE — OT
MIPOCTOTO K CIOKHOMY.

* OCHOBHO# IBIKyIIEH
CUJION Tpaslaliiy SBIISETCS
3aJI0’)KEHHOE U3HAYAIFHO BO
BCEX OpraHu3Max “BHYTpPEH-
Hee CTpeMJICHHE” K COBep-
LICHCTBOBAHUIO.

* BriepBbie co3an HayYHyIO
TEOPHIO 00 3BOJIIOINU
OpPTaHNYECKOT0 MHUPA.

* MHOroo6pasue BiI0B
SIBJISIETCSL PE3YJIBTaTOM
3BOJIIOIMH, TPOTEKAIOLIEH B
Pa3IUYHBIX YCIOBUSX.

* EcrecTBeHHBII 0TOOD
SIBJISIETCS IBWXKYIIEH CUIION
IBOJIIOLIHN.
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TeMbl AJI1 IPOEKTOB M UCCIACA0OBAHUI 0 TeMe

d COBpeMeHHI)Ie HAay4YHBIC TCOPHUH O BO3HMKHOBCHUHU KHM3HU Ha 3eMile 1 MHOIO-

00pa3uu )KMBBIX OPTaHU3MOB Ha Hel

JJIeKTPOHHBbIE pecypchl

http://biology-online.ru/catalog/item17.html
http://www.darwinmuseum.ru/_theme/darwin/? dir=biography&more=3
https://www.youtube.com/watch?v=I1aVb0O3 CVeU
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Kpumepuu OYEHUBAHUA. NOJACHEHUE, no020mMoe6Ka npesenmayuu

I ypoBenb II ypoBeHsb 111 ypoBenb IV ypoBenb
C tpynom nosicasier | IloscHsas cyTh B ocHoBHOM BepHO | IIpaBuinbpHO
CYTh OCHOBHBIX OCHOBHBIX MOSICHAET CyTh TIOSICHSET CYTh
MIOJIOKEHUH TEOPUU | TOJIOKEHHH OCHOBHBIX OCHOBHBIX
JapBuHa. JapBuHa, yacto TIOJIOKEHUH TEOPUU | TOJIOKEHUH
Jonyckaer ommoOku. | /lapBuHa. Teopuu JlapBuHa
Tonbko mpu Hcnons3syer Tl'otoBur npesenta- | ['otoBut
ITOMOIIIY TOBAapHIIEH | MOMOILB IeJarora LIMI0, KACAIOUIyIoCsl | OOMIMpPHYIO
TOTOBHT IIPH NOJATOTOBKE COBPEMEHHBIX Hay4- | MPE3EHTALHIO,
MIPE3CHTALHIO, IIPE3CHTALNH, HBIX TEOpUil 0 KacaroUlycs
Kacaroulyrocs KaCalOUIEeHCs COBpe- | MPOUCXOKICHUU COBPEMEHHBIX
COBPEMEHHBIX MEHHBIX Hay4YHBIX JKU3HU Ha 3eMiie U HAYYHBIX TEOPHI
Hay4HbIX TEOpUH O Teopuil 0 MHOT000pa3uu 0 TPOUCXOXK-
MPOUCXOXKAECHUI IIPOUCXOXKACHUHI JKUBBIX OPTaHU3MOB. | I€HHM KM3HU Ha
JKU3HH Ha 3emiie U XKHU3HU Ha 3emiie U 3emJyie 1 MHOTO-
MHOT000pa3uu MHOT000pa3uu 00pa3uu KHUBBIX
JKUBBIX OPTaHU3MOB. | YKHBBIX OPTaHU3MOB. OpPraHU3MOB.

Ypox 38/ Tema 29: BOPbBBA 3A CYIIECTBOBAHUE

2.1.3. Maremarudeckumu crioco6amu 000CHOBBIBAET CYTh H COACPKAHNE
OMOJIOrMYECKHX MPOLIECCOB U MPOUCXOJIAIIIE IPH TOM H3MEHEHHS.
4.1.1. Pa3pscHSET pOJb SKOJIOTHIECKHUX (HaKTOPOB B )KU3HH JKUBBIX
CYILIECTB, TOTOBUT IIPE3EHTALINH.

IloncTanmapTel

Pe3yabTaThl
OBYYEHUA

OcHOBHBIE
TIMOHATHUSA
1 TEPMHUHBI

o HpOI/ISBO,I[I/IT MATEMAaTHYCCKHUE BBIYUCIICHHS, KaCaroIIuecs HSMCHGHHﬁ,
MPOUCXOAAIINX BO BPEMs MpPOLECCa WHTCHCUBHOI'O PAa3sMHOXKCHHUA, U
JACJIAaCT COOTBETCTBYIOIIUE BBIBO/IbI.

® PazpscHseT CyTh Iporecca 60phrOBI 3a CyIECTBOBAHUE.

® Pa3psCHIET pOJib DKOJOTHYECKHX (DaKTOpOB B Tpolrecce OOphOBI 3a

CyLIECTBOBAHHUEC.

WurencuBHoe pasMHoXkeHre, bopr0a 3a cyiiecTBoBanue, BHyTprBumo-
Basi, MEXKBUI0Bast K OOPH0a ¢ yCIOBUSMH CPEABI.

Jlnst 03HAKOMIIEHUS ¢ TEMOW ydaliuecs, ONMUpPasCh Ha MMEIOIIUECs 3HAHUS, 00CYK-
JTAIOT BOTIPOCHI M3 OJI0Ka A, BBIIBUTAIOT CBOM Mpeinoioxenus. Gopmupyercs wuc-
cleI0BaTeNbCKUNA BOIIPOC.

HUccaenoBareibCcKui BOIIPOC: KakoBbI 0co0eHHOCTH MEXaHU3MOB, IIpea0oTBpa-

HIAIOIIHX HEOTPAHNYeHHOEe PACHPOCTPAHEHNE HHTEHCMBHO PAa3MHOKAIOLINXCS

OPraHu3MoB?

[Ipy BBIMOJHEHUM BBIYMCICHUHN, CBSI3aHHBIX C 3aJayei,

omoke “JlesITenbHOCTR”, TIEAAror CO37aeT MEXIIPEIMETHYIO UHEETpa
Ha HaBBIKW yYaIlTUXCsl, TOTYYSHHBIX MU Ha YpOKaxX Mare

R

[ BJIC u
OIl SACh




3amaua.
Opnna Myxa oTkianeBaeT Kaxasie 20 qaeit 120 sur.  Eciau mpuHSATH, 9TO MMOJIOBU-
Ha TOSIBUBILIUXCA U3 UL MyX — CAMKH, CKOJIbKO MYX TOSIBATCS 32 2 JICTHUX MecsIa?

Pewenue:
Yepes 20 oueti — 120 sauy;
Yepes 40 oneii — 60 x 120 = 7200 auy;
Yepes 60 oneii — 3600 x 120 = 432000 auy.
Bo Bpemst 00cykIeHUsT pe3yIbTaTOB MEAAror MOABOAUT YYAIIUXCS K MBICIH O TOM,
9TO NI000BUMOCHb OP2AHUBMOG 6 YENOM OUeHb GelUKd, HO 00 HOJL0BO3PEN020
COCMOoANUA 00JCUBAIOM He 6ce. 3HauumenvHas 4acmv NOMoMcmea 2ubHem no
DA3MUYHBIM NPUYUHAM U 6 PEeanrbHOCMU MAKo20 pPOCMAd YUCTEHHOCIU JHCUBLIX
OpP2aHU3MO08 HUK020a He HabI00aemcs.

Teopernueckuii MaTepuan naparpada BO3MOXHO H3y4yaTb MeToAaMu “‘3ursar”,
“Yrenne ¢ ocraHoBkamu’, “OO0CyXJE€HHE B MaJbIX Tpymnmax”’ WIA WHBIMH METO-
JaMH.

OcHOBHOe coJep:KaHHe YPoKa

* lIHTEHCUBHOE pa3MHOXEHUE

* CymHocTs noHsTus “6opnda 3a cymecTBoBaHue”

* ®opmbl OOPHOBI 3a CYIIIECTBOBAHUE: BHYTPUBHUIOBAS, MEXBHI0Bas1, O0phba ¢
HEeOIaronpUsTHEIMH yCIOBUSMH

IIpeanaraemble Ta0JHIBL, CXeMbl 1 KPOCCBOPABI:

BuyrpusunoBas MexBugoBas Bopn0a ¢ HeO1aronpu-
SITHBIMH yCJIOBHSAIMH
Onucanue IIpoucxomut Mexay IIpoucxoour mexmy Boprba ¢ mebmarompu-
0COOSIMHU OJTHOM TOITyJIs- | Pa3INYHBIMU BHIAMH. STHBIMHU (paKTOpamMu
IIUH JII000T0 BHAA. JTO HEXXHBOU IIPUPOJIBL.
camast xEcTkast 6opboa.
[puunHb Ocobu ogHOro BHIA Oco0u pa3HBIX BUIOB BimsiHue takux HeOJ-
HYXJAl0TCS B OJIMHA- KOHKYPHPYIOT 32 OJJHA U | arOMpHUSTHBIX YCIOBHI
KOBBIX YCIOBHSX )KU3HH. | T€ K€ PECYpChl — IUILE- | CpPeJibl, KaK 3acyxa,
BBIE, TEPPUTOPHAIIBHEIE. | MOBBIMICHHAS BIIAX-
HOCTB, XOJIOX ¥ Jp.
Pe3yabTarbl ConpoBoxpaaercs nouu- | IlpuBoaur x 3BoroMK V opranusmon
60pBLOBI JKEHHEM IUIOJIOBUTOCTH M | 00OMX B3aUMOJICHCTBY- BO3HHUKAIOT Pa3iIMYHbIC
rubebplo yacTi 0codei IOIUX BHIOB K Pa3BH- HPUCIIOCOOTICHHUSI.
BUJIa, HO 00YCNaBIUBAET | THIO Y HUX B3aHMHBIX
MPOLBETAHUE BUJIA B HPHUCIIOCOOICHNUH.
I[ETIOM, CTIOCOOCTBYET Taxxe OHa yCHIIMBAeT U
€r0 COBEPIICHCTBO- 000CTpsIeT BHYTpH-

BaHHUIO.

BHJOBYIO OOPEOY.

N
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Hpumep Bopnba nepeBneB B coc- B nocenenusix uenoseka | Y pacreHuit 3acyl-
HOBOM 0OpYy 3a COJIHEeU- cepasi KpbIca COBEpILIECH- | JIMBBIX MECT JJIs
HBIH CBeT, 6oJee CHIlb- HO BBITECHUJIA YEPHYIO HpEJOTBPALCHHS
HbIC NITCHIIBI BBITAJIKU- KPBICY, OTHOCSILIYIOCS K | HEJIOCTaTKa BOABI
BAIOT CNIA0bIX U3 THE3[a, | TOMY K€ POJy. KOPEHb YJUIHHSETCS,
B TaOyHe Jioma e JIACTBS TIPEBPAICHEI B
CYILECTBYET COBMECTHOE YeNIyHKH M KOJIOYKH.
KOpMJICHHE JKepeOsIT.
(. 1\
Cocrsi3aHue MeX/y XUIHUKAMH 38 JI0-
ObI4y; CONEPHUYECTBO H3-3a TEPPUTOPUH,
caMKu; OypbIii MesBelb 0003HaYaeT rpa-
HUIBI CBOETO YYacTKa aparnuHaMy Ha
BryTpusnjiosas JIEPEBE; COBMECTHOE BCKAPMIIMBAHUE
JEeTEHBIIICH.
- J
B noceneHusx yenoseka cepas Kpbica Bbl-
Boproa 3a MeskBH10Bast TECHUIIA YEPHYIO KPBICY, OTHOIICHUS ““XUIII-
CylecTBOBaHHe HUK-)KepTBa”, “TIapa3uT-X03s1H”’, “pacTu-
TENBHOSTHOE KMBOTHOE-pAcTeHNe” U JIp.
(~ v
Bops6a ¢ V pacTteHuil 3aCyIIIMBBIX MECT JUIS
HPEeIOTBPAICHUS] HEJOCTATKA BOJBI
HEOJIArONPUATHBIMH  —\opeyy, yTMHsETCA, HCTbA TPEBPALLEHb]
ycj10BHAMU B Yellyiiku win konouku. Hexkoropsie
pacteHus (HanpuMep, CyKKYJIEHTHI)
3a11acaroT BOJY B CTEOJISIX MIIH JIUCTBSIX.

. J

DJIEeKTPOHHBbIE pPecypcChl
https://www.youtube.com/watch?v=qocUSOSVETk

Kpumepuu OYEHUBAHUA. 6bIYUCIIEHUE, DA3BACHEHUE

I ypoBenn IT ypoBenn I1I ypoBensn IV ypoBens
[TpousBoauT C tpymom npousBo- | [IpomsBoaut mare- | CaMOCTOSATENBEHO
MaTeMaTHIecKue JIUT MaTeMaTH4ec- MaTHYECKUE BBIYMC- | TIPOU3BOJANT MaTe-
BBIYHCIICHUS, KH€ BBIYUCICHUS, JISHUS, Kacarolfe- | MaTHYECKHUE BBIYHC-
Kacaromumecs Kacaroluecs u3Me- | sl UI3MEHEHHUI, JIeHus,

U3MEHCHHUH, HEHUH, MPOUCXOJIA- | MPOUCXOMAALIUX BO Kacarouecs
MPOUCXOJIANINX BO | IIIKUX BO BpEMS MPO- | BpeMs mpoiiecca W3MEHEHUH,

BpeEMs Ipouecca necca MHTCHCUBHO- HUHTCHCUBHOI'O MMpoucxoasmmx BO

HUHTEHCUBHOI'O r0 pa3MHOKEHUS, Pa3MHOXEHUS, U BpeMs mpoliecca
Pa3MHOKeHUS, ZIeJIaeT COOTBET- JIeJIaeT COOTBET- MHTEHCUBHOT'O
HUCKJIIOYUTENBHO C CTBYIOIIME BBIBOJIbI | CTBYIOIIME BBIBOJIBI | PA3MHOXCHUS, U
IIOMOIIIBIO C IIOMOILIBIO C IIOMOILBIO ﬂeJéT COOTBET-
[e1arora. [e1arora. [earora. CTB e

B




C tpynom
Pa3bACHSET CYTh
mporecca 60pbOBI
3a CyIIECTBOBAHUE.

Pasbscuss cyTs
mporecca 00pbObI
3a CyILECTBOBAHUE,
YacTo JIOMyCKaeT
OINUOKH.

B ocnoBHOM, BepHO
pa3bIACHAET CYTh
nporecca 60pbObI
3a CyI[ECTBOBaHHUE.

PasbscHsier cyTh
nporecca 60pbObI
3a CyIIECTBOBAHHE.

PazbsacuseT ponb
9KOJIOTHYECKUX
(axTOpoB B
mporecce 60pbOBI
3a CyIECTBOBAHUE
TOJIBKO C TOMOIIBIO
eJlarora.

Pazbscuss ponb
9KOJIOTUYECKUX
(axTopoB B
npouecce 60psObI
3a CyIIECTBOBAaHUE,
YacTo JOITyCKAeT
OIIHOKH.

B ocHoBHOM
pa3bsCHSET POJIb
9KOJIOTHYECKUX
(haxTOpOB B
nporecce 00pbObI
3a CyILECTBOBAaHHE.

ITompobHO
PasBSICHSIET POITb
IKOJOTHYECKUX
(haxTOpOB B
nporiecce 00pbObI
3a CyILECTBOBAHHE.

Vpok 39 / Tema 30: ECTECTBEHHBIA OTBOP
N IMPUCIHOCOBJIEHHOCTDB OPTAHU3MOB K CPEJIE OBUTAHUSA

1.1.4. TosicHsET CYyTh MUKPOIBOJIIOIMK M TOTOBUT MIPE3EHTAINH IO TEME.
2.1.3. MaremMaTHYeCKIMU cIIoco0amMu 000CHOBBIBAET CYTh H COAEPIKaHHE
OMOJIOTUYECKHX IIPOIIECCOB, ¥ MPOUCXOASIINE IIPH ATOM H3MCHEHHSI.

4.1.1. Pa3bsicHsIET pOJIb SKOJIOTHYECKUX (PAKTOPOB B JKH3HU XKHUBBIX CYILECTB,
TOTOBHT IIPE3CHTAIINH.

IoacTanaapTel

e Pa3bsCHSET CyTh €CTECTBEHHOTO 0TOOpA.

Pe3yabTaThl o TIpoM3BOAUT MaTEMaTHYECKUE BBHIYHMCIICHUS, KACAIOIIMECs U3MEHEHHI Ipo-

OBYYEHUA HCXOISIINX MPU €CTECTBEHHOM O0TOOpE, JeNIAeT COOTBETCTBYIOLINE BHIBOIBI.
o Pa3pscHSET poiib SKONOTHYECKUX (HaKTOPOB B MPOLIECCE ECTECTBEHHOTO 0TO0pA.

OcHoOBHBIE .

TOHSITHS EcrectBennsiii  orbop, I'eorpaduueckme wn bronormueckume u3oisINY,
Hacnencrsennas m3aMeHIHBOCTH, [Iprcmioco6neHHOCTE, PyquMenT.

Y TEPMUHBI : i oI

[pexae yem nepeit kK 00CYKICHUIO BOITPOCOB, MEAAaror 3HAKOMUT YYaIlUXCs ¢
MOKA3aTeJIIMA UHTEHCUBHOTO Pa3MHOKEHUS OPraHU3MOB:
1 0cobwb cenvou svimemvigaem 6 cpednem 40 moic. UKPUHOK,
ocemp — 2 MIH.;
aseywky — 0o 10 muic.;
Ha 0OHOM pacmeHuU MaKa exce2o0Ho co3pegaem 00 30—40 muic. cemsaH.
3aTeM 00CYKIaroTCs MPEICTaBIICHHEBIE B OJIOKE A M TOTIOJHUTEIHHBIC BOIIPOCHI:
— Bce 1 0co0u OCTaBNISIOT MOTOMCTBO?
— Ecmu Her, TO, Kakue (akTOpPhI COXPAHSIOT OCOOCH WM YCTPAHSIOT BCEX
OCTaJIbHBIX?
Bo BpemMs 00cysxaeHusI TeJaror MOIBOIUT YUAIIUXCs K BBIBOY O TOM, UTO NPUYUHBL
eubenu opeaHu3zMo8 — HeOOCMamox Kopma, HanaoeHue 8pazos, oelicmeue Hebaazo-
NPUATHHBIX (PaKmopos cpedbl — 3ACYXU, CUTLHBIX MOPO308, 8bICOKOU memnepam bl
— amo bopvba 3a cywecmseosanue. lIpomugopeuus medxncoy unmer@tmoc

MHOJCEHUS U O2ZPAHUYEHHOCIbIO CPEOCME HCUSHU HeU3DeHCHO npu
3a cywjecmsosanue.
DopMyIHpyeTcs NCCIIE0BATETbCKII BOIIPOC.

T



Uccaenoparensexnii Bonpoc: Kakoil npouecc odecrieunBaeT BbIKMBAHUE 0CO-
Oeii B mpegesiax 0HOr0 BHJAA B YCJOBHUSIX MOCTOSIHHOH 00pPHLOBI 32 CyIIeCTBOBA-
Hue?

Teopernueckuii Marepual, mpejacTaBieHHbI B 61oke C n3yyaerca MeTogoM “YUre-
HUe ¢ ocraHoBkamu”. Ilocie o3HaKOMIIEHHs C MOHSATHEM “‘€CTECTBEHHBIH OTOOD”
Mearor NPEeACTaBISET KPaTKylo HHQOpMALHIO.

B Hacrosmee BpeMs NpOIECCY €CTECTBEHHOrO OTOOpa MOXKHO JAaTh Mamemamuyec-
KY!0 XapaKTEPUCTUKY, C TIOMOIIBI0 KOTOPOH ONpenesstoTcsi HHTEHCUBHOCTh THOEIN 0co0eit
u ero 3((eKTUBHOCTD. DTH MOKA3aTeNN UCIIOIb3YIOTCS IIPH CO3/IaHUN MaTeMaTHYECKHX MO-
Jienieid  eWCTBHSL €CTECTBEHHOIO OTOOpa, WMMEIOUNIMX OTPOMHOE 3HAueHHe JUIS MpPOTHO-
3UPOBAHUS IBOJIFOLIUOHHBIX IPOLIECCOB.

Ota nHpopmanus odecrieyuBaeT nepexo K 00Ky “JlesTensHOCTD” .

3anaua.

Y4eHble MPOBENU 3KCcrepuMeHT. Ha 3eneHsbiii mokpoB BeimycTwiu o 1200 oco-
Oeii 0OBIKHOBEHHOTO O0TOMoOJIa (HaCEKOMOE), IMEIOIIUX 2 Pa3sHOBUIHOCTH OKPACKU:
Oypyto u 3enerHyro. OTBIT TTOKa3all, 9TO NTUII moenatoT 75% Oypeix u 25% 3ene-
HbIX OoromosnoB. [Ipou3BenuTe pacueT U ONMPEASIIUTE UHTEHCUBHOCTh TMOEIH 3ej1e-
HBIX U OypBIX 6OTOMOJIOB.

Pewenue:

1) KonmuuecTBo BBDKHBIIUX Oypbix 6oromonoB (Bcero 100%, 75% cwenensr, 25%
BeDKMIN): 1200 x 25/100 = 300 ocobei
2) KonnuecTBO BBDKUBIIHX 3etenbix 6oromono (Bcero 100%, 25% cwenensl, 75%
BenkmH): 1200 x 75/100 = 900 ocobeit

m—n

E =
m

3) Eggypme) = (1200 —300)/1200 = 0,75
Eeneme) = (1200 — 900)/1200 = 0,25

OtBert: E; > E,, unmencusnocms 2ubenu 6ypolx HACEKOMbIX 8blilie, Ce008aMeNbHO,
ocobu 3enenvix 6020M0N06 00Nee NPUCNOCODNIeHbl (OKpacKka ux mena U HOKpOs8a
00UHAKOB8A).

OcHOBHOe coep:KaHHe YPOKa

* CyIIHOCTb MOHSTHUS “‘€CTEeCTBEHHbIN 0TOOD”

* Bupp! m3omsinuu: Ouonorudeckas u reorpaduyeckas
* HacnencTBeHHast H3MEHUYMBOCTh

* [Ipucnioco6eHHOCTh. OTHOCUTENBLHOCTD MPUCTIOCOOIEHHOCTH
IIpensiaraempie TA0IMLBI, CXeMbI H KPOCCBOP/bI. ’
ITo Mepe O3HAKOMIICHUS C TEKCTOM BO3MOXKHO 3allOHCHUE Ta Bl 4-ro
3amanus 6moka E.
\/P




HacaeacrsennocTs OpraHu3Mbl OTIIMYAIOTCS
JIPYT OT ZIpyTa u BrokuBaroT Hanbonee
CII0COGHBI MTepe1aBaTh P [PUCTIOCOOTICHHBIE 0COOH
XapaKTepHbIe
HN3meHuyuBOCTH P P
0COOEHHOCTH TIOTOMCTBY
HNHuTencuBHOE v
Pa3MHOKeHHne Bopboa EcrecTBeHHBIi 0TGOP
3a cyllecTBOBaHHUe
OrpaHnYeHHOCTH
TMPHPOTHBIX
¢akTopoB

HckyccTBeHHbIH 0TOOP

1l

o CIIy’>XUT yZOBIETBOPEHHIO ITOTPEOHOCTEH YenoBeka
e Co3/1af0TCsI COpTa ¥ MOPOJIBI
e JlelicTBYET CO BpEMEHH, KaK 4€JI0BEK Ha4yajl OJJOMAIIHUBAHUE

EcrtecTBeHHBI 0TOOD

41

o OT6uparoTCs MIPU3HAKH, OJIE3HbIE AT BUAA
e O0pa3yrTCs HOBBIC BUIBI
e CyIiecTByeT CTOJIBKO JKe, CKOJIBKO U caMa JKHBasi HpHpo/Ia

DJIEeKTPOHHBbIE PecypcChl
http.//pedsovet.org/component/option,com_mitree/task,viewlink/link_id, 159238/Itemid, 118/
http://www.darwin.museum.ru

Kpumepuu oyenusanus: pazvscrenue, sbiuucienue
I ypoBenb II ypoBensb 111 ypoBennb IV ypoBenb
C tpynom Pasbscusa cyts B ocHOBHOM, BEpHO Hov

pa3bsCHSET CYTh €CTECTBEHHOTO pas3bsICHSIET CYTh HsE

€CTECTBCHHOTO orbopa, 4acTo €CTECTBEHHOTO cTe

orbopa. JIOIyCKaeT orbopa. TOOp
HETOYHOCTH.

R



[TpousBoauT C tpymom npousBo- | [IponsBoaut CaMoCTOSITETEHO
MaTeMaTH4ecKue JIUT MareMaThyec- | MaTeMaTH4YeCKue MPOMU3BOJIUT Mate-
BBIYHUCIICHUS, KH€ BBIYUCIICHUS, BBIYKMCIICHUS, MaTH4eCKUE BbIYHC-
Kacaroluecs Kacaroliecs: u3Me- | Kacaroluecs JICHHS,
U3MEHCHHUH, HEHUH, pouc- W3MEHEHUH, IPOUC- | KacarouIuecs
IPOUCXOAAIINX TIPU XOOAIunX Impu XOOAUX IIpu I/ISMeHeHI/Iﬁ, mpouc-
€CTECTBEHHOM €CTECTBEHHOM €CTECTBEHHOM XOJSIIUX MIPH
otbope otbope, nemaet otbope, Aenmaer €CTECTBEHHOM
HCKITFOYUTEIIEHO COOTBETCTBYIOIIUE | COOTBETCTBYIOIIUE | OTOOpE, eIaeT
[IPY TIOMOIIU BBIBOJIBI C BBIBOJIBI C COOTBETCTBYIOIIHE
nejiarora. [IOMOIIIBIO MOMOLIBIO BBIBOJIBL.

Tneiarora. neJjarora.
Pazbscuser ponb Pazbsacuss poib Pa3zbsicHsis ponb OO6uupHO
IKOJIOTHYECKUX 9KOJIOTUYECKUX 9KOJIOTUYECKUX Ppas3bsCHSIET POJib
(dhaxTopoB B (dakTOpoB B (hakTopoB B 9KOJIOTHYECKUX
npoiiecce nporecce IpolLecce ecrec- (haxTOpOB B
€CTECTBEHHOT'O ©CTECTBEHHOTO TBEHHOT'O 0TOOpAa, npotecce
oT0Opa TOJBKO MPH | 0TOOpA, YaCTO JTOITYCKAeT HEKO- €CTECTBEHHOT'O
MTOMOIIIY TIeJIarora. | JieaeT OMMOKH. TOpBIC HETOYHOCTH. | 0TOOpA.

Ypoxk 40/ Tema 31: MUKPO2BOJIIOLUA. OBPASOBAHUE HOBBIX BUTIOB

1.1.4. TlosicHsIET CYTh MHKPOSBOIOLIMH X TOTOBUT IPE3EHTALAH TIO TEME.

IMoacTanaapThl

TOTOBUT MPE3CHTAIIAU.

4.1.1. Pa3pscHsIET poib SKOJIOTHYECKIX (DAKTOPOB B )KU3HH JKUBBIX CYIIECCTB,

Pe3yabTaThl o [loscHsET CyTh IPOLECCa BUA00OPA30BaHUSL.

OBYYEHMSI o PaspsCHAET POJIb SKOJOTHYECKHX (DAKTOPOB B MPOIECCE BHA000PA30BaHUSL.
UCHORHEL Juseprennus, MukposBomronus, ['eorpaguueckoe 1 DKOJIOTHIECKOE BHIO-
IMOHATHUSA ’ ’

W TEPMWHEI o0Opa3oBaHue.

C wenplo 03HAKOMJICHHS C TEMOW ydamuecst 00CyKIaroT BOIPOCH U3 O10ka A
WIN TIPEAJIOKEHHBIE HIKE, OMMPAsCh MIPU 3TOM Ha NMPHOOpPETEHHbIE paHee 3HAHHS,
BBIJIBUTAIOT CBOM ITPEIIOI0KEHHSL:

— Uro sBIsIETCS PE3yNbTATOM IBONIOLUU? (MPUCNOCOOIEHHOCIb OP2AHU3MO8, YC-
JIOJICHEHUE U YCOBEPUIEHCTNBOBAHUE 81008, MHO2000pa3ue 6udos Ha 3emie)

— Kak Bo3HUKIIO MHOT0O0Opa3ue BUAOB?

— UTo neKUT B OCHOBE BUI000pa30BaHus?

dopmynupyeTcs HCClIeI0BaTeNbCKUI BOTIPOC.

Uccaenosarenscknii Bonpoc: Ioa BausgsHneM Kakux GakToOpoB U KaK NMpou
AUT mpouecc 00pa3oBaHNsA HOBBIX BUAOB Ha 3emJe? o

Brmmonnsiercst pabota, pasMerieHHas B 0ioke B. 3HakomcTBo ¢ THYGEKIM
MaTepHajoM naparpada MOXKeT MPOBOJUTHCS METOAaMHU r3ar’, “Y ec
HOBKamu”’, “O0CyXIeHue B MaJIbIX Tpynmnax’ JIu0o MU M aMU.
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OcHoOBHOe coiep:kaHHe YPOKA

® MUKpO3BOJIONHUS — 3TO MPOIecC 0OPa30BaHUS HOBBIX BUJIOB JKUBBIX OPraHU3MOB
* Bunoo0OpazoBanue: 0COOCHHOCTH reorpaduuecKoro U 3KOJIOTHIECKOTO BHI000pa-

30BaHUA

l'[pezmaraeMble Taﬁ.]'ll/ll.[bl, CX€MbI 1 KPOCCBOPADbI:

CxemMa u3 BTOporo 3azaHus Onoka “TlpuMeHeHHMe M TpOBEpKa IOTYYEHHBIX

3HAHUML
BUJIOOBPA3OBAHUE
IF'EOI'PAOUYECKOE 93KOJIOI'NYECKOE
I
[ I
Pacmupenue apeana Pacunenenue apeana Ha 4acTH
Ne2,3 Nel,5 Ned, 6
Hcxonnas Hauano Ilonnas 3aBepeHue
HOMyNAIUA | mpoliecca M30MIAIMA | BHI000Opa3o-
BHUI000pa- BaHUs
30BaHUS
-
TI'erpadpuueckoe |:> |:> |:>
BH1000pa3oBaHue \ J/ \_/
\
e
DKoJI0rHIecKoe |:> pe |:> P |:> J
BH/1000pa3oBaHue
\_ \—/ \-/ \—/

NS




DopMbI
BH/1000pa3oBaHus

CymHoCTh npouecca

I[Ipumepst

I'eorpaduueckoe
Pacumpenue
apeana

Pacunenenue
apeaJia Ha 4acTH

* Bo3pacraeT 4MCICHHOCTh NOMYJISILUM M OCOOM BUIA 3a
CYeT YBEJIMUECHHUs apeasa IOMaJaloT B HOBBIE YCIOBHS Cy-
IIeCTBOBaHMA. B pe3ynbpTaTe BHYyTpU MOMYNSAIMH HAYMHAIOT
BO3HMKaTh HAcJIeICTBEHHbIC M3MeHeHHs. C TedeHHeM Bpe-
MEHH 3a CYET €CTeCTBEHHOTO 0TOOpa TeHHBIH COCTaB B IIO-
MyJIAIUA M3MEHSETCS. U B pe3ysibTaTe JUBEPreHIMH Ipo-
HCXOAUT MHKPO3BOJIIOIHSL.

e Apean BUJAa paseNseTcs HAa 4acTH IOJ BO3JeHCTBHEM
KaKnX-IM00 (haKTOPOB, YTO SIBISETCS HNPUYMHOW BO3HHK-
HOBEHHUS HOBBIX MOJIOJIBIX BUIOB.

IKOJIOTHIECKOe

e [Jomynanum ocTaroTcs B TpeJienax CBOEro apeana, HO
BHYTPH apeana MEHSIOTCSl YCIIOBHUs CyllecTBOBaHHs. I'eH-
HBII COCTaB MOMyNANUN HM3MEHSETCS; B MTOre€ BO3HHUKAET
Ononoruueckast N30 M BOSHUKAIOT HOBBIE BUIBIL.

Ienecoobpa3Ho cenarh JOMONHEHHS K cXeMe, pa3paboTaHHOI Ha MPOIIOM YPOKe:

HacaeacTBeHHOCTD
Opl"aHI/BMBI OTJINYAKTCA
BrenkuBarot Hanboee
JIPYT OT JIpyTa ¥ CIIOCOOHEI >
MIPUCTIOCOOJICHHBIE 0co0n
nepeaaBaTh XapaKTepHbIe
W3MeHYHBOCTD / 0COOEHHOCTH TTOTOMCTBY.
A 4
Hnrencusnoe ~a EcTecTBeHHbIii 0TGOD
pa3sMHOKeHHne bopnoa 3a
CVLIeCTBOBaHHUE
Orpa}mqenﬂocn, ‘/
NPHPO/HBIX BuooGpasoBanye > Bo3HUKHOBEHUE U
baxTopos COBEpIIEHCTBOBAHHE
MIPHUCIIOCOOICHUI
M3omsuun
DJIeKTPOHHBbIE PecypcChl
https://www.youtube.com/watch?v=VZy6lUBwo0Y
Kpumepuu oyenusanus: noscuenue, pazvsicuenue
I ypoBennb 11 ypoBensb 111 ypoBennb IV ypoBenb
C tpynom nosicasier | C moMoIsko B ocHoBHOM [oapoOHO mosiCHsIECT

CyTb IIporiecca
BUJI000pa30BaHUSL.

Te/1arora mosiCHsIeT
CyTb IIporiecca
BH/1000pa30BaHUSL.

BCpHO TIIOACHSCT
CyTh Ipoliecca
BUI000pa30BaHUS

CyTh mporecca
BHU] a30B s.
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Pazbscuser ponb
IKOJIOTHYECKUX
(haxTOpOB B IIPO-
ecce BuI000paso-
BaHUA TOJIBKO Ha
OCHOBE BOIIPOCOB

Pazbsacuss ponb
IKOJIOTHYECKUX
(haxTOpOB B IIPO-
ecce BUI000paso-
BaHMUS, 4aCTO

JIOITyCKAeT OIIMOKH.

B ocHoBHOM
pas3bsCHIET POJib
IKOJIOTHYECKHX
(haxTOpOB B
nporecce
BU1000pa30BaHusl.

Pazbscuser poib
9KOJIOTUYECKUX
(bakTOpoB B
npotuecce
BHUI000pa30BaHuUs,
NIPUBOJIUT IIPUMEPBL.

mncaarora.

Ypox 41 / Tema 32: BIMAHUE COIUAJIBHBIX ®PAKTOPOB
HA ®OPMHUPOBAHME YEJIOBEKA

3.1.1. ['oTOBHUT NpE3CHTAIMU O 3HAYCHUH U POJIH COLIMATBHBIX (HaKTOPOB B (op-

IMoacTanaapThl
MHPOBAHHM YEJI0BEKA.
® PaspicHAET 3HAYEHME W PONb COMMAIBHBIX (DPAKTOPOB B (HOPMHPOBAHHU
PesyabTaThl YeJIOBEKa.
OBYYEHUA o [OTOBUT NPE3EHTALIMH O 3HAYEHUH M POJIU COLMAIBHBIX (PAKTOPOB B (hOpMH-
POBaHMH YeI0BEKa.
OcHoOBHbBIE
MMOHATHUSA AnTpomnoMopdho3
1N TEPMMHBI

VYyamuecst 00CyXIal0T MpeIoKEHHbBIe B YUeOHUKE WIIH JIOMIOIHUTENLHBIC BOTI-
POCBI, BHIJIBUTAIOT CBOU TIPEMONIONKCHUSI.
— KaxkoBa ponb HaciieIcTBEHHOH H3MEHUUBOCTH €CTECTBEHHOTO 0TOOpa B
HAYaJIbHOM TIEPUOJIC CTAHOBJICHHUS YEJIOBEKA?
— Kak nepenaercst reneTiueckast ”HGOPMAITUS U3 TIOKOJICHHSI B TIOKOJICHHE?
— Kaxk nepenaercs counanbHas nHGOpPMAI¥sl U3 TOKOJCHHUS B IIOKOJICHUE?

Bo Bpems 00CyxIeHus Mearor moABOUT YUYAIIUXCsI K MBICIIH O TOM, YTO OCO-
Oennocmu cmpoenus U QuU3UOI0cUU Yeo8eKa Nepedaromes o HACIeOCm8Y HA OC-
HOBe 2eHemuyecKol UHMOPMAyUY, COYUANbHAS UHMOPMAYUs nepeoaemcs ¢ no-
Mmowwio cnoe u obyuenus. Kaoicooe e63pocioe nokonenue nepeoaent MOA00OMY
Onwim, 3HAHUA, OYXO8HbIE YEHHOCMU 6 Npoyecce B0CNUMAHUSL U 00pa308aHUs.
Credosamenvho, popmuposanue Yeio8eKa Hepa3pbleHO CEA3AHO ¢ (POPMUPOBAHUEM
uenoseuecKo2o 0bwecmsa.

Uccaenosareascknii Bonpoc: Kakue pakTopsl npuHUMAIOT yuacTtue B Gopmu-
poBaHnu 4YejioBeka? B yem 3akiouaercs uX poab?

Teopernueckuii Marepuan mnaparpada MoOXKeT OBITh H3yYeH C IIOMOIIBIO
MeToa0B “UreHue ¢ octanoBkamu”, “MHcept” u ap.

OcHoOBHOe coiep:kaHHMe YPOKa
* Knaccugukanus OMOJ0rHYeCKMX U COLUANBHBIX (haKTOPOB, BIMIIHIX H
(dhopMUpoOBaHHE YEIIOBEKA
* Poxb Tpyna B popMupoBaHUH deIoBeKa
* AaTponioMopdh 0361
» OO1IecTBeHHBIN 00pa3 KU3HU
e Peub, MBIIIITICHUE
6



IIpeanaraemble Ta0JIULBL, CXeMbl U KPOCCBOPABI
B koHIIe ypoka it 1o Mepe 03HAKOMJICHHUS C TEKCTOM BO3MOKHO 3aIIOJHATH CXEMBI
W TabIuIb, pa3MelnieHHbIe B Onoke D:

1-e 3aganue:
DaKTOPBI IBOJIOLUM YeJIOBEKA
I
Buonoruueckue CounanbHble
¢ bopnrba 3a cymecTBoBaHHe e TpynoBast 1esTEILHOCTD
e EctecTBeHHBII 0TOOD e Mpinenue
e Myranuu e OOIIeCTBEHHBII 00pa3 KU3HI
e HacnencTBeHHas! H3BMEHYMBOCTh ¢ PazButue co3HaHus
o M3onsiuu e Peup
2-e 3aaHue:
INPUYNHA CJEACTBHUE
o ( N\
Ilepexon ¢ pacTUTENbHON NUILK HA
YkopoueHue KUIIeYHNKa
CMEILIaHHYIO
(. J/ . J
'd N\ 4 N\

YnorpebiieHue muiu,

o JKeBarenpHbIii anmapar cTaiu jerde
MIPUTOTOBJIEHHOM HA OTHE

1010

. J (. J
'd N\ N\
TIpsMOX 0K IeHHE S-o0pa3Hoe UCKPUBIICHHE
L ) L MMO3BOHOYHMKA )
Peun PaszButne co3nanus

TpynoBas nesiTebHOCTh OO011eCTBeHHBIN 00pa3 KU3HH

Y cenoxHAoIWuUecs BUAbI TPYA0BOM
IEeATENLHOCTH

PasButue opraHos 4yBCTB

N3

111

N Y )
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TeMbI 17151 IPOEKTOB U UCCIETOBAHUM MO TeMe
e Buosoruueckre U corranbHbie (haKTOphl Pa3BUTHS peOCHKA
e DakTOpHI, BAUSIONINE HAa (OPMUPOBAHHUE JTUYHOCTH

Kpumepuu OYEHUBAHUA pA3BACHEHUE, Nn0020MOBKA npesenmayuu

1 ypoBensn

1I ypoBenb

I1I ypoBenb

1V yposenn

PasbsicHseT 3HaUCHHE
U POJIb COLMANIBHBIX
(axtopoB B opMHpoO-
BaHWH YeJI0BEKa Ha
OCHOBE BOTIPOCOB
rejarora.

C TpyllOM pa3bsCHACT
3Ha4YEHHE U POJIb
COLHANBHBIX (ak-
TOpOB B op-
MHPOBAHUH YeJIOBEKA.

B ocroBHOM
Pa3bACHAET 3HAYCHUE
U POJIb COLMANIBHBIX
(haxTOpoB B
(dhopMmupoBaHUU
YJeJI0BeKa.

Ioapo6HO pa3b-
SICHSIET 3HAUCHUE U
POJIb COLMAIBHBIX
(axTopoB B hop-
MHUPOBaHUH Y€JI0-
BeKa.

TOTOBHT Npe3eHTaIN
0 3HAYCHUH U POJITH
COLHANBHBIX (aKTo-
PoB B HOpPMHUPOBaHUH
9eJIOBEKA HCKITIOYUH-
TEJBHO C TIOMOIIBIO
nejarora.

ToToBHT Npe3eHTaln
0 3HAYCHUH U POJTH
COIHANBHBIX (pakTo-
poB B HOPMHUPOBAHUH
YeJI0BeKa, UCTIOJNIb3Y St
[IOMOIIb TOBapUIIEH.

B npeseHTaNUSX O
3HAYCHHUH U POJIU
COLMaNbHbIX (ak-
TOPOB B (hopMH-
pOBaHMH YeIOBEKa
JOMTYCKAeT HEeKOTOPHIE
HETOYHOCTH.

T'OTOBHT HACHIIICH-
HbIC TIPE3CHTAINH O
3HaYEHHUH U POJIU
COLHABHBIX (ak-
TOpPOB B (OPMHUPO-
BaHUHM YEJIOBEKA.
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MAJIOE CYMMATUBHOE ONEHUBAHUE
no 4-ii riaBe

1. Beibepute BepHbIi BapHUaHT:

[To MopdomorudeckoMy KpUTEPHIO MTHUIIBI OTINYAOTCS OT JIPYTHX XOPAOBBIX
XPOMOCOMHBIM HAOOPOM / NepbedbiM NOKPOBOM.

DU3HOTOTHICCKUH KPUTEPHH BUIA TIPOSBIISICTCS ¥ BCEX €ro ocodel B CXOACT-
BE MPOYECCO8 IHCUSHEOESIMENLHOCHU / XUMUYECKO20 COCMABA.

OnpeneneHHbIE HA00OP XPOMOCOM Y OCOO€H OJHOTO BHJA CUUTAIOT MOp@o-
Jlo2uyeckum / 2eHemuieckum KPUTEPUEM.

CoBOKYMTHOCTh (PAaKTOPOB BHEUIHEH Cpenbl, B KOTOPOil OOMTaeT BUI, — 3TO
aKono2uyeckull / 2eoepaguueckuti KpUTSPUA BUIA.

Bumom Has3pIBaloT rpymmy ocolel, ckpewusaomuxcs u 0arnuwux niodosumoe
NnOMoOMCmMeo / obumarowux Ha oowell meppumopul.

K skonormueckoMy KpuUTEpHIO BHAa OOBIKHOBEHHOTO €Ka MOYKHO OTHECTH
pacnpocmpanenue 6 Egpone / Hazemuwiil 00pa3z jHcusHu.

2. OT™MeTbTe BepHBIC (+) U HEBEPHBIC (—) YTBEPKIACHHUS:

[l B mpenenax TeppuTOpuu apeana 0OUTaHUS 0OCOOH OJTHOTO BHJIA paCTIPOC-
TpaHEHBI B BHUJIE MOMYJISLIUA.

(1 KonuyecTBO MOMyJSNUI W YHCICHHOCTh OCOOCil HamOombllee B YacTH
apeasa ¢ OJIaroNpUSATHBIMH YCIOBHAMH IS KH3HU.

[ Apean momyJsiiil TIOCTOSHEH, €ro pa3Mephl He 3aBHCAT OT YUCICHHOCTH
oco0ell ¥ yPOBHS X TTOJIBIKHOCTH.

[l YV KpyHHBIX KHBOTHBIX C BBICOKOH MPOJODKHTEIBHOCTBHIO XKHU3HU U Jal0-
X MaJio ITIOTOMCTBA YHUCJIICHHOCTD oco0eii B TMOIMYJIAIIUA HE TOCTOAHHA.

[l Ecnu B momynsinuu OOJBITMHCTBO COCTABIISIOT MOJIOBO3pPENBIE OCOOH, TO
MOMYJISLMS Pa3BUBACTCHL.

[l MyTanuu 1 KOMOMHATHBHAS M3MEHYMBOCTh CO3/AI0OT B MOMYJIALNH TCHETH-
gecKoe pasHooOpasue.

3. YcTaHOBUTE COOTBETCTBUE:

a) K.JIunneit 3

b) 2K.b.Jlamapk Ha3BaHUs.

1. 3a OCHOBY MPHUHSI BUJ Kak 3JIEMEHTAPHYIO €IMHHULLY KUBOU
MIPUPOABIL.

2. YuuTbIBasi pOACTBO U MPOUCXOKACHUE OPraHU3MOB, CO3/all

MIEPBYIO HAYYHYIO CHCTEMATHKY.

Jnst 0003HaueHMS BUA MCIIOJIB30BAN IIAPHBIE JIATHHCKHE

4. Omn nokasaj, 9T0 pa3Ho00pa3ue KUBOTHBIX M paCTCHUH CGEh
Pe3yNIbTaT HCTOPUIECKOTO PA3BUTHS opramé

3BOJTIOLIUY.
5. OObenuHMUN OMM3KKE BUABI B POJIBI, POZBI — B

— B KJIACCHI.
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4. Pactipenenute mpuMepsl OOPLOBI 32 CYIIIECTBOBAHKE B COOTBETCTBYIOIIHE Tpadbl

TAOJIULBL:

1. Kouxypenyus 3a cegem medxcoy envio u bepesoul, 2. bopvba medxcoy aveamu u aw-
munonamu, 3. bopvba 3a enasencmeo 6 cmae; 4. 6opvba medxncoy nmuyamu u Hace-
komvimu,; 5. CopHule pacmenus yeHemaiom KyJabmyphvle pacmenus; 6. npespauje-
Hue qaucmves 6 Konuku y kakmyca, 7. Cmena mexa y maexonumarowux, 8. bopvba
Juc u 801K08 3a meppumopuio;, 9. bopvba medxncoy KpynHviM poeamviM CKOMOM U
nenmounvimu yepsamu, 10. Bopvba medxncdy eoaxom u xnewamu, 11. Bopvba cam-
408 6 cmae 3a CAMKY.

BuyTpuBunosas MesxBupoBas 6opn0a Boprba ¢ HebmaronpusaTHEIMU
0opnba YCIIOBUSIMH CPEJIBI

5. YcTaHOBUTE MMOCICAOBATEILHOCTD 06pa30BaHI/IH HOBBIX BUIOB:

A. B HOBBIX YCIIOBHSX €CTECTBEHHBIH OTOOpP COXpaHSET HOBBIC MPU3HAKU IMPUCIIO-
coOsienHoCcTH; B. B HOBBIX YCIIOBHSIX B MOIYJISIMSIX BO3HUKAIOT HOBBIC MyTAallUH, HO-
Bble coueTanus reHoB; C. ObocTpseTcss 60pp0a 3a CyIIeCTBOBAaHUEC W B OTIEIBHBIX
MOMYJISIIUSIX MCXOJHOTO BUIA, MEHSIOTCS ycioBus oburanus; D. O0pa3yroTcs HOBBIC
Bujpl; E. [TocTeneHHO MPOUCXOAUT pacX0KACHUE MPU3HAKOB UCXOJTHOTO BH/IA.

[ Js Je )= JsC ]

6. Kakas hopma BumooOpazoBaHus 1Moka3aHa Ha pUCYHKE?

OmnummmTe Tansl 00pa3oBaHUs HOBOTO BHIA.

4 q&;;*
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7. Boibepute Tpu paBHIBHBIX OTBETA I KaXKAOTO BOIIPOCA.

1. MckyccTBeHHBIH 0TOOp B OTIMYHE OT €CTECTBEHHOIO:

a)
b)
¢)
d)
e)
f)

MIPOBOJIUTCS Y€TIOBEKOM IIeJICHATIPABIICHHO.

OCYIIECTBIISETCS MTPUPOJION. Y 2

MIPOBOJIUTCS CPEIM 0COOCH CopTa, MOPOJIBIL.

MIPOUCXOAMT CPEIU TTOMYIISIIHIA.

3aBepIIaeTcs NOIyYeHHEM HOBBIX KYJIbTYPH OpPM.

3aBEPIAeTCsS BOSHUKHOBEHHUEM HOBBIX OB.



2. Pe3ynbTaToM 3BOJIONUU SIBIISICTCS:
a) [losBieHME HOBBIX COPTOB PACTECHUIA.
b) IlosBneHEe HOBBIX BHIOB B H3MEHHUBIIUXCS yCIOBHSIX.
c) BrIBeneHue HOBBIX MTOPOSI.
d) ®opMupoBaHUE HOBBIX MPUCTOCOOICHHIA B U3BMEHUBIIIMXCS YCIOBHUSX.
e) CoxpaHeHHe CTapbIX BUAOB B CTAOMIBHBIX yCIOBHSIX.
f) IlomydeHne HOBBIX SHIIEHOCHBIX TIOPOI KYP.

8. 3aBepiuuTe cxemy:

(DZIKTOPLI IBOJIIOIIHMH Y€/ I0BECKA

- & T

buonornueckue ConuaibHbIe

9. 3aBepuuTe MPEATIOKEHHUSI, UCTIOIB3YsI KITFOUEBBIE CIIOBA!
Hckyccmeennwiti ombop, oHmozceHes, NOnyisayus, HACIe0CHEEHHOCHb, MYmMayus,
ecmecmeen bl 0OmOop, UBMEHYUBOCHLL

1.

2.

COBOKYITHOCTh OPTaHU3MOB OJHOT'O M TOTO K€ BUJA, 00BEIMHECHHBIX OOIIUM
MECTOM OOUTaHHUs, 00PA3YET ...............

CriocoOHOCTh OpraHM3MOB MepeJaBaTh CBOM TPU3HAKH, CBOWCTBA WU
0COOCHHOCTH Pa3BUTHSI U3 TIOKOJICHHSI B TOKOJICHHE HA3BIBACTCA ...............
Ot6op ocobeit, HanboIee MPUCIIOCOOIECHHBIX K YCIOBHSIM CYIIECTBOBAHHS B
KOHKPETHBIX TPUPOTHBIX YCIOBUSAX — 3TO ...............

WNuauBunyansHOE pa3BUTHE OPTraHU3MOB — 3TO ...............

CriocoOHOCTh OPraHM3MOB TMPHOOPETaTh HOBbIC MPHU3HAKA W CBOMCTBA
Ha3bIBACTCA ...............

BHe3anHoe M3MeHeHHEe HACIeCTBEHHBIX CBOWCTB OpraHu3Ma, MPHBOASIICE K
M3MEHCHUIO TEX WM UHBIX €r0 MPU3HAKOB, 3TO...............

[porecc co3nanusi HOBBIX TIOPOJ] KUBOTHBIX U COPTOB KYJIbTYPHBIX PACTCHHIMA
MyTEM CHCTEMAaTHUECKOT0 0TOOPA U Pa3MHOKEHHS 0COOeH C OIpe/IelICHHBIMH,
LIEHHBIMU JIJIS YEIOBEKA MTPU3HAKAMH U CBOMCTBAMH, Ha3bIBACTCH ...............

11. Ha mpumepe Kakoro-iubo JOMAaIIHEr0 >KUBOTHOTO HJIH KyJIbTYPHOT'O PaCTECHHS
3aII0JIHUTE U HOSCHUTE CXEMY:

a) 00Ut mpeIoK

0) pe3ynbTaThl 0TOOpa s
B) BO3MOJKHBIE ATAIIbI ITOJTYYEHHS COPTA MITH noponq \
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MABA 5
BbICLWWAA HEPBHAA OEATEJIBHOCTDb

NOOCTAHOAPTHI,
PEAJIN3YEMBIE T10 I'TTABE

2.1.3. MaremaTtu4ecKMMHU CIIOCO0aMH OOOCHOBBIBAET CYTh U COZIEp)KaHWE OWOJIOTH-
YECKHX MPOLECCOB U MPOUCXOAANINE IIPH 3TOM H3MEHECHUSI.

3.1.2. Pa3pscHAET MEXaHU3M BBICHICH HEPBHOH IESATENFHOCTH YEJIOBEKa M TOTOBUT
TIPE3EHTAIHH.

OBLUEE KONMYECTBO YACOB IO IABE: 7 yacos
MAJIOE CYMMATWBHOE OLUIEHUBAHUE: 1 uac

Ypox 43 / Tema 33: BBICIHIASI HEPBHASA AEATEJIBHOCTbD.
BE3YCJIOBHBIE PE®JIEKCHI

3.1.2. Pa3psicHSET MEXaHW3M BBICIICH HEPBHOM JNEATEIHHOCTH YETIOBEKA 1

Toncrannaprst TOTOBHUT MPE3CHTALNH.

PesyabTaThl ® PazpscHseT BUIBI 0€3yCIOBHBIX Pe(IEKCOB M X MEXaHU3M.
OBYYEHUSA

OcHoBHEIE

IMOHATHUA BesycnoBHbIit peduiexc, MTHCTHHKT, Y CIIOBHBIN peduieKc.

W TEPMHUHBI

Jlo o3HaKOMIIEHUS C TEKCTOM y4eOHHKa y4alluecsi, OCHOBBIBAsICh Ha yKe MPHOO-
PETEHHBIX paHee 3HaHUAX, 00CYKIAIOT BONPOCHI U3 OJI0Ka A MM HH)KENepeuncIieH-
HBIE:

e Ham opranusm coCTOMT U3 Pa3HBIX cuUcTeM opraHoB. Kakue cuctemsl pery-

JUPYIOT AEATENbHOCTh OpraHn3Ma’?

e Kaxk Ha3bIBalOTCS BUABI PETYIISLMH, OCYLIECTBISIEMBIE C TOMOIIBIO 3TUX

cucreM? (HepsHas u cymMopanvHas)

e Uto sBNIsIETCS OCHOBOM HEPBHOU ACATEIBHOCTH? (peghiekc)

e Kak Ha3pIBaeTcs IMyTh, IO KOTOPOMY IPOBOASTCS] HEPBHBIE UMILYJIbCBLIIPU
ocyiecTBieHnu peduiekca? (pegekmopnas oyea)
e 13 Kkakux yacted cocTOUT pediekTopHas ayra?

o Kaxkue pediexcsl Bbl 3HaeTE? (KOACHHbIU, MUSATNENbLYDILL).
Pemast kpoccBop, IpeaCcTaBIICHHEIH B O10Ke B, yuart OBTOPS OHSATU

Jar0T UM OIIPEACIICHUA.




Hcenenosartensckuii Bonpoc: Kakue cymecTByiot Buabl pediiekco? B uem ux
3HavYeHue?

[pencrasnenusiii B 610ke C TEOPETHUECKHUI MaTeprUall MOXKET U3y4aThCcs METO-
namu “Uucept”, “UTeHne c ocTaHOBKaMu™ | JIp.

OcHOBHOe coiepkaHue YPOKa

e Briciias HepBHAS JAEATEILHOCTb

e PeduexTopHas Teopusl MOBEICHUS

o besycnoBHbIe pediiekchl, X Kiaccu(ukarus, 0COOCHHOCTH
® HCTUHKT

[To Mepe u3ydeHHs 3aOTHSIIOTCS TAOIHUIIBI WITH CXEMBI.

IIpensiaraempie TA0J MBI, CXeMbI M KPOCCBOP/JBI:

Ilepenatorcs
10 HACJICJICTBY

I BE3YCJIOBHBIE B
CU3MCHHBIC PE®JIEKCHI POXKJICHHBIE

I_[eHTpLI PacmnojioKEHbl B CIMHHOM MO3r€, CTBOJIE MO3ra,
AApax, pacrioJIOKCHHBIX B Gerom BCIICCTBE I'OJIOBHOT'O
MO3ra u COCTOAIINX U3 CEPOro BEIICCTBA.

ITumeBbie
Be3sycnoBHnbie
ITonossle
OOGOpOHHTENBHBIE peduiekchbl
OpuentupoBovHbIC \%

—



[Mpeanaraemyro TabiHIly ydaliuecsl TEPeHOCIT B TETPaJb; HA 3TOM YPOKE OHH
3anoHAT croden “be3ycioBHbIe pedieKchl”, Ha ClieAyomeM — “Y CIIoOBHBIC ped-

JIEKCHI.

Be3ycaoBHbIe pediekchl

YcyioBHBIE pedieKChl

BpoxneHHbIe

Ilepenarorcs 1o HacIEACTBY

OcrTaroTcs Ha IPOTSDKEHUH BCEH XKU3HU

YCJIOBUSAM CpCAbl

AJIanTUPYIOT OPTaHU3M K TIOCTOSTHHBIM

PedurexTopHas qyra npoxoaut yepes
CIIMHHOM MO3T WJIM CTBOJI MO3ra

CIUHOM

Be3ycioBHBIC Pazngpaxkenue OTBeTHas1 peakuust
pediekcol
[Tumesoin [lonaganue nuIy B pOTOBYIO Brigenenue ciroHbl
MOJIOCTh
OG6OpOHUTENHHBIT ITonaganue BTN B HOC UnxaHue
ITonaganue B ria3a spKoro cBera Mopranue
OpuenTtupoBouHbi | HeoxnmaHHBIA pe3KHi 3BYK 3a [loBopaunBaHue rojioBy B

CTOPOHY MCTOYHHKA 3BYKa

B xomHaTe BHE3aITHO 3aKErCs CBET

IToBopaunBaHue roJIOBHI,
MIPUITYPUBAHHUE TIIa3

Ha YPOKE ydalmuMcCsa BO3MOKHO HNPOACMOHCTPUPOBATH CICAYIOLIUMC BHACOMATC-

pHanbL:

DJ1eKTPOHHBIE PeCypPChl
http://www.youtube.com/watch?v=fgN _VCIJ12Q

Kpumepuu OYEHUBAHUA. pA3bSACHEHUE

I ypoBenn II ypoBeHb 111 ypoBeHb IV ypoBennb
C tpynom Pa3bsachHseT Buabl B ocroBHOM BepHO | BepHo
Pa3bsCHSIET BUIBI 6e3yCI0BHBIX Ppa3bsACHSET BUIBI Ppa3bsCHSIET BUIBI
0E3yCIIOBHBIX pedIiekcoB 1 ux 0e3yCIIOBHBIX 0E3yCIIOBHBIX
pedIiekcoB u ux MEXaHU3M C pedekcoB u ux pedIiekcoB u ux
MEXaHH3M. TIOMOLIBIO MEXaHH3M. MEXaHH3M.
Te/1arora.
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Ypoxk 44 / Tema 34: YCJIOBHBIE PE®JIEKCbBI. TOPMOXEHHUE
PE®JIEKCOB

3.1.2. Pa3psicHseT MeXaHU3M BbICIIEH HEPBHOM AEATEILHOCTH YEJIOBEKA U

IMoacTanaapThl
TOTOBUT NPE3CHTALUH.
® PazpscHsSET BUIBI M MEXaHU3M 00pa30BaHMsl YCIOBHBIX PEe(IICKCOB.
Pe3yabTathl I
L]
OBYUYEHMS OTOBUT IPE3EHTAIMH O POJIH YCIOBHBIX PE(IICKCOB B XKH3HU
YeJI0BeKa.
OcHoBHEIE
MTOHSITHS [IpuBbIuka, ABTOMaTHYECKas NEATENBHOCTD, BHEMHEe (0e3yCIIOBHOE) 1
BHYTpEHHEE (YCIOBHOE) TOPMOXKEHHE.
Y TEPMHHBI yrpentee (y ) Top

VYyurteiBas uH(GOPMAIIKIO, U3YUYEHHYIO Ha MPOILIOM YPOKE, B Hayalie ypoka Iie-
JIaror MmpeJyiaraeT 00CyAUTh YYaIlUMUCS HECKOJIBKO CUTYaIlUH U3 )KU3HU:

— Byner nu BeIIENSATHCA CIIOHA Y YENIOBEKA IPHU BUJIE alleIbCHHA, KOTOPBIN OH

YBHIEN MEePBEIH pa3 B xku3HU? [louemy?
— Tloyemy peOEHOK, KOTOPBIN MOTYYMII 0XKOT, CTANI JICPKATHCS MOAAIBIINE OT
OrHs?

Bo Bpems oOcyxnerus y ydqammuxcs GOpMHPYIOTCS ONpPEIeTIeHHBIe TTOHSITHS O
pa3HUIE MEXKIY YCIOBHBIMM U 0€3yClIoBHbIME peduiekcamu. Kiaccuduiupys ped-
JICKCBI, y4Yalluecs MPHUXOJAT K BBIBOJAY O TOM, YTO JUIi OOpa30BaHUSl YCIOBHBIX
pediiekcoB HEOOXOIUMBI OTIPECIICHHBIE YCIOBHS.

HccenenoBarennekuii Bonpoc: Kakue ycjoBusi He00X0aUMBI 1151 00pa30BaHuUsl yc-
JIOBHBIX peduiexkcoB? B yem 3HaueHHe yCJIOBHBIX peieKcoB B *KU3HH YeJI0BeKa?

OcHoBHOe cofiep:kaHNe YPOKa
* YcoBHEIE peduieKChl
* TopmoskeHne pedIieKkcoB

B Buay Toro, yto Marepuain SBISIETCS HOBBIM JUIS YYalllUXCs, €r0 M3y4YeHHE
MOJKeT OBITh IOCTPOCHO Ha OCHOBE BHeoMaTepHraioB. Ha yka3aHHBIX HIKe calTax
pa3MelIeHbl BHleOMaTepHuaabl Ha pycckoM s3bike. Jlo ypoka memaror JOJDKeH
03HAaKOMHTBHCS C HUMH, BBIOPATh KaKOH-THO0 U3 HUX [T IEMOHCTPALMU Ha YPOKE.
http://www.youtube.com/watch?v=H5aF8eQbMwM
http://www.youtube.com/watch?v=dZtePOgw14c

YpOK HachIIIeH CIOXHBIM M OONBIIMM MaTepuaioMm. [loBTOpeHHEe HEKOTOPHIX
BOIIPOCOB, HEOOXOJMMBIX I YCBOCHHUS HOBBIX IMOHSATHH, HampuMmep ‘‘CTpoeHue
KOpBl OONBIIMX TMONyIIapuii’, “Oe3ycioBHBIE pedIeKCh”, OCYIIECTBISAETCS B
rporiecce 0OBICHEHHSI HOBOTO MaTepraa.

Bo BpeMs meMOHCTpalMi TeNaror OCTAHABIMBAaeT (UIBM M 3aJaeT HIeTsIM
BCIIOMOT'aTEIbHBIE BOIPOCHI:
— UYT0 HY>XHO 1151 BEIPAaOOTKH YCIOBHOTO pediekca? P
— KakoBo ri1aBHOE yCIIOBHE €r0 BEIPaOOTKH?

— Kak BeIpaboTaTh yCIIOBHBIN CIIFOHOOTACIUTEILHBIN pedekcgha 32! aHN
cBeTa?
— YeM CXOIHBI M YEM OTIUIAIOTCS 0€3YCIIOBHBIC HgCIIOBH JIEKC
T.0.

— KakoBa cBsi3b yciioBHOTO pediekca ¢ 0e3ycioBH

S



Ilocne mpocmotpa (uiabMa MOXHO BBIIOJIHUTH IIEPBOE 3aJaHHE U3 OJOKa
“IIpuMeHeHue U MpoBepKa MOTYUYeHHBIX 3HaHM . [Ipy BBIONHEHNH 3aaHUS PEKO-
MEHJTy€eTCsl 3aBEpILUTh TaONHIly, Ha4aTyIo Ha IPOLIIOM YPOKe:

be3yciaoBHbIe pedriekchl YciaoBHbIE pediieKchl
Bpoxnenssie [TpuobperaroTcs Ha NPOTSHKEHUHU BCEil JKU3HH
Ilepenatorcst o HacCJAEACTBY He nepenarorcest no HacieacTBy
OcTaroTcst Ha NPOTSDKEHUH BCEH KHU3HH V3MeHsroTCsI BCIO %KN3Hb, MOTYT HCUE3aTh
AJanTHPYIOT OPraHu3M K IOCTOSHHBIM AJanTHPYIOT OPraHu3M K U3MEHSIOLIIMCS
YCIIOBUSIM CpeJbl YCIIOBUSIM CpeJbl
PeduexropHas nyra mpoxoauT 4epe3 CIIHHHOM IlenTps! HaXOAATCS B KOPE FOJIOBHOTO MO3ra
MO3T WJIK CTBOJI MO3Ta

N3yuenne gactu ypoka “TopmorkeHne pedIeKcoB” CTPOUTCS Ha OCHOBE TEKCTa B
y4eOHUKe, BUIeO(PUIEMa U BOITPOCOB:

— Korna npoucxoaut TopmoskeHne pediaekcos?

— YeM oTinvaeTcsl MEXaHHU3M BHYTPSHHETO TOPMOXKCHHUS OT MEXaHU3Ma
BHEIITHETO TOPMOXKEHUS?

— KakoBo 3HaueHne TOPMOKEHUS B IEATENFHOCTH YEJIOBEKa, €ro MOBEeACHUS? U T. .

ITo Mepe u3yveHUs! 3aMOIHIIOTCS CXEMbI, TAOIHIIL, JAIOTCS Pa3bICHCHHUS.

Buabi OcobeHHocTH [pumep 3HaueHne
TOPMOKCHUS
Buemnee Bo3snukaer noj Biusi- Ecmu y cobaku mporcxogut | OpraHusm mpucno-
HHUEM HOBOTO CHIIBHOTO CITIOHOOT/IENICHUE U B 3TOT cabimBaeTcs K Ho-
pasapaxkurens. MOMEHT OHA YCIIBIIINUT ITPOM- | CTOSHHO MEHSIO-
KM 3BOHOK, U3-32 BO3HUK- LIMMCS YCIIOBHAM

HOBEHHSI ODHCHTHPOBOYHOTO | CPE/IBI.
peduiekca CIFOHOOT/CIEHUE
y Hee MPEKPaTHTCL.

Buytpennee IIpu oTcyTcTBUM MO~ Ecnu, Bkitovas namiy, He
KPEIUICHHS YCIOBHOTO JIaBaTh HECKOIBKO Pa3 MHIILY
pasapaxkutens 6e3yciioB- | cobake, TO y Hee Ha BKIIIO-
HBIM 00pa30BaBIIHHCS YeHHeE JIAMITBI CITIOHOOT-

YCIIOBHBIH pediekc moc- | meseHus He HaOJIIoAaeTCsL.
TENEeHHO ocnabeBacT u
yracaer.

B kauecTBe HOMaNIHETO 3aJaHMs yYaIUMCS MPEUIAraeTcsl MPUBECTU MPUMEPHI
TOPMOYKEHHS YCIOBHBIX PE(IICKCOB y YeNOBEKa.

TeMbl 1J11 IPOEKTOB M UCCJIEA0BAHUI 110 TeMe
* OOpa3oBaHUE U yracaHue YCIOBHBIX Pe(ICKCOB y MKOJIEHUKOB

DJIEKTPOHHBbIE PecypcChl

http://www.youtube.com/watch?v=6Lv7SKQhF 2k
http://www.youtube.com/watch?v=-3gj1 VvHwJo



Kpumepuu OYEHUBAHUA. pA3bACHEHUE, Nn0020MOBKA npesexmmayuu

I ypoBenb II ypoBensb 111 ypoBennb IV ypoBenb
C tpynom paswsac- | C momompio nena- | B ocHoBHOM BepHO | BepHo pa3zmschsaer
HACT BH/IbI u | rora Pa3bACHACT | Pa3bACHACT BUJbI U | BUAbl U MCXaHHU3M
MEXaHHU3M BUABI U MEXaHU3M | MEXaHHU3M oOpazoBaHus
00pa3oBaHus oOpazoBaHus oOpazoBaHus YCIIOBHBIX
YCIIOBHBIX YCIIOBHBIX YCIIOBHBIX pedrnexcos.
pedIiekcoB. pedIeKcos. pedIieKcoB.
T'oToBut IIpu noaroroBke [Ipu noaroroBke T'otoBut
MIPE3EHTAINHN O MIPE3EHTAINN O MIPE3eHTAINU O HACHIICHHBIC

POJIH YCIIOBHBIX
pedIEeKCOB B KU3HU
YeJI0BeKa TOJIbKO
[IPY TIOMOILU
neJarora.

POJIH YCITOBHBIX
pedIIEKCOB B KU3HH
YeI0BeKa MOJTb-
3y€TCsl TIOMOIIIBIO

TOBapUIIEH.

POJIH YCIIOBHBIX
PpedIIEKCOB B KU3HH
4eJIoBeKa JienaeT
HE3HAYHUTENIbHbIC
OIIUOKH.

TIPE3EHTAINH O
POJTH YCITIOBHBIX
PedIICKCOB B KU3HH
JeI0BEKa

Ypok 45/ Tema 35: PACCYJOYHASA JEATEJIBHOCTbD.
PEUYB. MBIIIIVIEHUE

3.1.2. Pa3pscHseT MeXxaHU3M BbICHIEH HEPBHOM JESITEILHOCTH YEI0BEKa U

IloacTanaapTsl
TOTOBUT IIPE3ECHTAIH.
® Pa3pACHSET CyTh IOHATHSA “‘paccyloUyHas AATEIbHOCTD .
Pe3yabTaThl o N
L]
OBYUYEHUS MICBIBAET Pe4b M BHABI MBICIUTENBHBIX OINEPAIU, Pa3bsCHAET UX
MEXaHU3M.
OcHoBHBIE
st Paccynounas pesitensHocTs, [lepBast u Bropast curHanbHasi CHCTEMBI,
O MBeICIHTEIbHBIE ONlepauy
U TEPMUHBI

Jlo o3HaKOMJICHHS C TEKCTOM y4eOHHKa Ie[aror MpeACTaBIseT ydalluMcs He-
CKOJIBKO UCTOPHUYECKUX (DaKTOB:

— B nmepeBne Ha ceBepo-BocToke KamOomkn Obuta HalijeHa 27-TEeTHsisl JEBYIIKa,
MponaBmias B JKYHIIX 19 meT Hazan. 3a 3T ToAbl OHA pa3yylsiach TOBOPUTH, HO
POITHO¥ OTEIl CMOT Y3HATh e¢ T10 Ipamy Ha pyke. OHa mcde3lia, Koraa eit Opu1o 8 Jer.

— B oxHOM 13 apUKaHCKHUX CTPaH JCCATHICTHHNA MaJbUUK )KHUJI B CTae 00C3bsH;

— JIBe cecTphbl BOCIUTHIBAINCH CTaCH BOJIKOB;

— JleBATUIIETHUH MalTbYHK CTaN “MPeIBOAUTENEM” CTal JBOPOBBIX COOAK.

HecMoTpst Ha pa3inudHbIE CUTYAIMH, Y HAX €CTh OJWH O0mmi dakT. Te, KTO KU
B OOIIECTBE KUBOTHBIX MEPBBIC 5—6 JIET MHU3HU, MPAKTHYSCKU HE MOTYT OCBOMTH
YeIIOBEUECKUH SI3BIK, XOJHUTH MPSMO, OCMBICICHHO OOIIAThCS C JPYTHMHU IIOJIBMH,
HECMOTpsI TaXke Ha TOJbI, MPOBENEHHBIE B MTOCIEAYIONIEM B OOIIECTBE JIOCH,
OHU TOJyYaal TOCTATOYHO 3a00THI. L

— Kakue kauecTBa ICUXUKU JTOJDKHEI OBITh CPOPMHUPOBAHEI Y pe

CUUTAJICA ITOJTHOIICHHBIM YeJIOBEKOM? (peLIL, MBIIIJICHUEC, ITaMs
\/P

e
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Uccienorarenneknii Bonpoc: Uto Takoe paccynouHas aesarelbHocTh? KakoBbl
0COOEHHOCTH PACCyI0YHOM JesITeTbHOCTH YejioBeKa?

OcHoBHOe co/iep:KaHNE YPOKA

* PaccymouHast 1eITeTbHOCTD: €€ CXOIHBIC U OTIMYUTEIHHBIE 0COOEHHOCTH Y
YyeJIoBeKa M JKHBOTHBIX

* [IepBas u BTOpast CUTHAIBHBIE CHCTEMBI

* Peun, ee BUABI, 0COOEHHOCTH

» DaKTOPHI, BAUSIOIINE HA PA3BUTUE PEUH

* 3Ha4eHHUE peun

* MBICTUTENBHBIE OTIepaIlui

IIpeanaraemble Ta0JMLBbIL, CXeMbl 1 KPOCCBOPABI:

CurHajibHble
CHCTEMBI
IlepBasi CHrHAJILHASI CHCTEMA Bropas curnajibHasi cucremMa
Ilpu nomowu 3pumenvHo2o, CIYX08020, Peuv cocmoum u3 cios, oboznauarouux
6KYCOBbIX U ODOHAMENbHBIX AHANUZAMOPOS npeomemvt  u  sgienus. Kaocooe croso
uenogeK GOCHPUHUMAEN U3 OKpyicaiowyell AGNAEMCS  36YKOBLIM — CUCHATOM — OISl UX
cpedvl onpedeneHHble  CUSHAb u onpeoeneHus.
peazupyem Ha cobblmus, NpouUcxoosujue
BOKpYe.
4 MucbmenHasn h
(BHCOYHAsI U TEMEHHAsI
p 10711
BHemnsas \_ )
PEYD N \( ~
Ycernan
s (;moGHast 101 JIEBOTO
BHyTpeHHsIs OJTy IIAPHST)
~ - J

3anmanue, mpejacraBieHHoe B Onoke “llpuMeHeHWe W TpoBEpKa MOJTYYSHHBIX
3HAHWK~ BBHITONHSACTCS BCeM KiaccoM. [Ipm HEOOXOAMMOCTH Iemaror maeT colT-

BETCTBYIOIINE PA3bACHCHUS U JCIACT JOMOIHEHUS. Y
8 P



MpicauTebHbIE Onucanue ITpumep
onepauuu
Amnanuz MpeicneHHOE pa3jiesieHue peIMeTOB U MuTo3 1 Mei103: YUCIIO ACICHHUH,
SIBIICHUI Ha YaCTU ¥ CBOUCTBA (popMa, | KOIHYECTBO JOUCPHUX KICTOK U T.IL.
IIBET, BKYC...)
Cunres MpbiceHHOE 00bEeJMHEHNE YaCTEN U Buonorus + xumus = buoxumus
CBOWCTB B €IMHOE IICJIOC
O0001menne MeiciieHHOEe 00beJMHEHIE TIPEIMETOB AJICHUH, THMUH, IIATO3HH, TYaHHH —
U SBIICHHUH 110 UX CYLIECTBEHHBIM 9TO HYKJICOTHABI
MIpHU3HAKAM
CpaBHeHHe CornocTaBjeHUE MPEAMETOB U sBJICHUH, | benku u momucaxapuasl: CXOJICTBO:
HAXOXKJICHHE CXOJICTBA U Pa3InIUil MOJMMEPBI, OPraHUICCKUE BEIICCTBA
MEXIy HUIMH U T.J.;
pasnudre: MoHOMep Oenka — aMHHO-
KHCJIOTa, MOHOMED TOJIICcaxapuia —
MOHOCAXapHJ | T.1.
MBbBICJIMTEJIBHBIE OINEPAIIUHA
- - &
[ AHAJIA3 | ] CPABHEHME | | ABCTPATHPOBAHUE
‘ kpyrioe TBepaoe
A A D O Genoe Heche06Hoe
[

MeicieHHO®
pasaenenne npeaMeToB
1 ABJIeHHIT Ha 9acTH 1
cBoiicTBa (opma, uBeT,

ConocraBnenne
MnpeaMeToB 1 SABJTEHMIT,
HAXOKIeHHe CXOICTBA

H pasmiraHil MexIy

Brinenenne oxHmx
MPH3HAKOB 1T
OTBIICYUEHIIE OT APYTHX
(OC)'ﬂ]eCTBJ}IOTCH Ha

DJIeKTPOHHBIE P

https://www.youtube.com/watch?v=eUBil3K4kAY

obBeHenne yacreil n
cBOIicTB B eaNHOE
enoe

o0BeIHeHNIE
npeaIMeToB 11 SIBTIeHNIT
MO X CYIIECTBCHHBIM
npi3HAKaAM

BKYC...) HIIMH OCHOBE aHaIN3a)
_’ CHHTE3 | | OBOBIIEHHUE
IT0 reoMeTpHYECKHe (PHTYPHI
MeicierrOe MeiicneHHOe

ecypcsl

https://www.youtube.com/watch?v=miQBxM8heR0

Kpumepuu OYEHUBAHUA. pA3BIACHEHUE

I ypoBeHb

II ypoBeHb

I1I ypoBeHb

IV ypoBens

Pasbscuser cytb

MOHATHS “‘paccyou-

Has IEATEIBLHOCTE
TOJIBKO € ITOMOILIBIO
rearora.

Pasbscuss cyTh
MOHSATHS “‘paccy-
JIOYHAs! ESITEeIb-
HOCTB”’, UCIIBITHI-
BaeT HEKOTOPbIE
TPYJHOCTH.

B ocHOBHOM
Pa3BACHSAET CYTh
TIOHATHS “‘pac-
CyIOYHasl JesITeb-
HOCTB”.

[HonpobuO

p?acm[ CyTh
II 51 “pacc
110

CATEHb-

HOC

R




OnuceIBaeT peub u
BUJIbI MBICIIUTEIb-

OrnuceIBaeT pedb u
BU/IbI MBICIIUTEb-

OnuceiBaeT pedb U
BU/IbI MBICITUTEIb-

OnuceIBaeT pedb
Y BU[IbI MBICIIH-

HBIX OIlepauui ¢ HBIX OIEepalui, HBIX Ollepaiui, TENbHBIX
TIOMOIIIBIO MENAr0ra, | Pa3bsiACHAET UX JIOMTyCKAeT OLIMOKHY, | Omeparuii,
C TPyAOM MEXaHU3M C Pa3bACHSS UX pa3bACHAET UX
Pa3bICHAET UX TIOMOILIBIO MEXaHU3M. MEXAHU3M.
MEXaHH3M. rnejarora.
Ypox 46 / Tema 36: IMOLUU. TAMSATH

3.1.2. Pa3pscHsAET MEXaHHU3M BBICIICH HEPBHOU JIESTEIHHOCTH YeTIOBEKA 1

IoacTanaapTel
TOTOBUT NPE3EHTalUH.
e KiraccuumupyeT NONOXUTEIbHBIE W OTPUIATENbHBIE SMOLMUH MO HX
BBIPQKCHHIO U BOSHUKHOBEHHIO, PA3bsCHIET HX MEXaHU3M.
Pe3yabTathl P
a3bSCHIET MEXaHU3MBI 1T B ITAMSITH.

OBYYEHHUS 3BSACHACT MEXAHH3 POLIECCOB Al

® PazpscHseT BiuusHAE (HAKTOPOB CPEIbl HA DMOLMHM M HMaMITh YeNIOBEKa,

TOTOBHT IIPE3CHTALUH.

OcHOBHBIE
MOHSITHS Omonust; CeHcopHast, KPaTKOBPEMEHHas, J0JITOBPEMEHHAsL, IPOU3BOJIbHAS,

HENPOU3BOJIbHAS, 00pa3Hasi, ABUraTeIbHAs U SMOLHOHAIbHAS TAMSTh.
Y TEPMHHBI . PP H

Ananu3 uHpOpManuu yueOHUKa 00 SMOIMIX CTPOUTCS HA OCHOBE OOCYXKICHHUS

CJICOYIOINUX BOIIPOCOB!

— Yro BIMICT HA HAIIIS HAaCTPOCHHUC U HAllIN HOCTYHKI/I?

— [TogyeMy MBI TTO-pa3HOMY pearupyeM Ha COOBITHSI, JTFO ek ?

— KakuMm 00pa3oM 4eoBeK BBIPaKAET CBOE OTHOIICHHUE K MTPOUCXOASIEMY?
— Yro Takoe >monua?
— Ha xakwue rpymimmsl MOKHO pa3IeiTuTh YMOIHH?
— Kakue Qusznonornueckue U3MEHEHHsI TMPOMCXOIAT B OPraHU3Me IpH
SMOIMOHAJILHBIX COCTOSHUAX?

— Kak Bripaxkarorcs

SMoOLUn?

Ha 3T0OM 3Tane BO3MOXHO MPeAyIoKUTh YIAITUMCS KPAaTKYIO IMPaKTHUECKYIO padoTy:
“Ha ocHOBe pHUCYHKa OIUILUTE IMOLMOHAIBLHOE COCTOSHHUE JIoAeH 1Mo popme ux
ry0, BBIPaKEHHUIO T71a3 U (opMe MUMHIECKUX MBILIIL .

— Kak BHI AyMaeTe, B YEM IIpUirHa 1'[0,[[06H01" O OSOMOIIMOHAJIBHOI'O
— Bce mn JIFOAW BBIPpAXKAKOT CBOU 5MOLIUA OI[I/IHaKOBO?
— Kakwne CXOJHBIE YEPTBI MOXHO OTMECTUTH B IIp

B

IMOIHIT?

Ot 4uerop »
(9 14051

OSTHRS™
(8} CUT
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ITocne BEIMOMHEHUS MPAaKTHIECKONH pabOTH M3 Oioka ““JleaTensHOCTh” Teaaror
3HAKOMHT YYaIIUXCsl C UCCIEOBATENECKUM BOTIPOCOM.

Uccienosarenbeknii Bonpoc: C KAaKOH CUCTEMOH OPraHoB CBSI3aHA NAMATH 4e-
JgoBeka? Ilo kKakuM KpUTepuSIM BO3MOKHO pa3ieJMTh NaMATh Ha BUAbI?

W3ydyeHue TEOpPEeTUYECKOro Marepuaja MOXKET IPOXOJUTh C HUCIOJIb30BaHUEM
MmetozoB “Uncept”, “Urenne ¢ octaHoBKaMu” win “O0CyKACHHE B MATIBIX TPyMIax’”.

OcHOBHOe coiepKaHHue YPOKA

* [Ipotiecchl, COCTABISAIONINE TAMSITh

* Buzpl maMsaT, ux QU3NOIOTHYECKas OCHOBA

* Postp maMsTH B pacCyOYHOHN AEATETbHOCTH, TOBEICHIH YeIOBEKa

[To Mepe m3yuyeHHs1 3aMOIHAIOTCS COOTBETCTBYIOIIME CXEMBI (Hamp., U3 OJoKa
“IIpumeHeHne W TmpoBepKa MOJIYUYSHHBIX 3HAHWI’). Bo BpeMs 3amoiHEHHs CXeM
Mejaror IpejiaraeT MPUBECTH NpPUMEpPHl K KaxaoMmMy BHAYy namsaTH. Ecim
BO3HHKAIOT 3aTPyIHEHHMs, MEAAaror caM JaeT HEOOXOAUMbIE Pa3bsCHEHUSI M BHOCHUT
noronHeHus. Ha srame mpuMeHEHHs] NMPHOOPETEHHBIX 3HAHWKH BO3MOXKHO [JaThb
HECKOJIBKO JIOTIOJIHUTEIIbHBIX 3a1aHHUM:

e [lepeunciaure CHocoObl, KOTOpbIE BBl INPUMEHSETE U1 3alOMHUHAHUS

CTHUXOTBOPEHUH, TEOpEM, MPaBuJI, Tele(hOHHBIX HOMEPOB, UMEH U T.J.

* [Ipemyioskure peKOMEHAAUH ISl YKPETIIEHHS TaMATH.

IIpeanaraembie Ta0JIMLBbIL, CXeMbl 1 KPOCCBOPABI:

ITo xapakTepy 3anoMuHaemMoil HHGopManuu

)IBI/Il"aTCJ'II:HaSI naMsThb

O6pa3zHas mamsTh

3MOIII/IOHaJ'II>Ha}I naMATh

CiioBecHas IaMsTh

o MPOAOIZKUTECILHOCTH NMMPOTEKAHUSA IMPOLECCOB INIAMATH

CCHCOpHaH HJIM MOMCHTAJIbHAaA NaMATh \ %6

KpaTKOBpeMeHHaS{ naMsTb

—[ JlonroBpemenHas na




[ ITo xapakTepy 3anoMuHaHus HHpopManun

[IpounsBonbHas namsaTh ]

—
—

HerOHSBOJ’ILHaH naMsTb ]

Tembl I IPOEKTOB U MCCJIEJOBAHUM 10 TeMe
b MeTOIII/IKI/I I/I3y‘{eHI/I$I IIaMsiITHU 4CJIOBCKA.

DJIEKTPOHHBbIE PeCcypChI
http://www.youtube.com/watch?v=9hoMITXwYMw
http://www.youtube.com/watch?v=g bJJSGIENI
http://www.youtube.com/watch?v=fjuil8wgrzk

Kpumepuu OYEHUBAHUA. PA3BIACHEHUE, Nn0020Mo8Ka npeseHmaL;mZ

I ypoBennb II ypoBeHb 111 ypoBeHb IV ypoBenb
Knaccudumupyer Knaccudurupyer Knaccudpumupyer Knaccudurupyer
MOJIOKUTENBHBIE U MOJIOXKUTETBHBIE U | TIONIOKHUTEIBHBIC U | MOJNOXKHUTEIbHBIC
OTpHULIATENbHbIC OTpHULIATEIbHbBIC OTpHLIATENbHbIC U OTpHULATEIIbHBIC

OMOIHUH II0 UX
BBIPAXKECHUIO U BO3-

OMOIHMH I10 UX
BBIPAXKECHUIO U BO3-

OMOIIUH II0 UX
BBIPDAKEHHUIO U BO3-

9MOLIUH 110 UX BbI-
pa)KeHHIO U BO3-

HUKHOBEHUIO, C TPY- | HUKHOBEHUIO, pa3b- | HUKHOBEHHIO, B OC- | HUKHOBEHHIO,
JIOM Pa3bsCHSCT UX | SACHSAET UX HOBHOM BEpPHO Pa3b- | pa3bsCHSET UX
MEXaHHU3M. MEXaHU3M C SICHSICT UX MEXaHU3M.
ITOMOIIIBIO MEXaHHU3M.
Me1arora.
Pazbsacuser mexa- 3arpynmsercs, Pazpacuser mexa- IToxpo6HO pa3b-

HHU3MBI IIPOLIECCOB

Ppa3bACHAAL MEXa-

HU3MBI IPOLIECCOB

SICHACT

MaMSATH TOJIBKO MIPU | HU3MBI IIPOIIECCOB MaMsTH, TOIyCcKas MEXaHU3MBI
MTOMOIIIY BOIIPOCOB MaMSTH. HEKOTOPBIE IIPOLIECCOB
NeAarora. OLIMOKH. MaMSTH.
Pa3bsacuser Pa3psacuser Pasbsacuser [oapo6Ho pa3s-

BIMSIHHE (PaKTOPOB
Cpelbl Ha OMOLH
MaMATh YeJIOBEKa,
TOTOBUT
[Pe3eHTALIN
HCKITFOYHUTEIIBHO C
HIOMOIIIO
TOBapHILEH.

BIIMSIHHE (aKTOPOB
cpezbl Ha SMOLHHN U
MIaMATh YeNI0BeKa,
TOTOBUT
MIPEe3eHTalI|! C HOo-
MOIIBIO TIEJarora.

BIHSIHUC (PAKTOPOB
cpeIsl Ha SYMOINH U
TaMsTh YeIIOBEKa,
MIPH TIOJTOTOBKE
MIPe3eHTANN
JIOITyCKaeT
HEKOTOpPBIE
HETOYHOCTH.

SICHSIET BIIUSTHHE
(axTopoB cpepl
Ha AMOLIUH H
[IaMATh YeJIOBEKa,
TOTOBUT
[IPE3eHTALIH.

N

\




Ypok 47 / Tema 37: COH

3.1.2. Pa3pscHAET MEXaHU3M BBICIICH HEPBHOMU JIESATENILHOCTH YeNIOBeKa 1

Moncranpaprer TOTOBHT IIPE3EHTAIIUH.

Pe3yabTaThl ® PasbscHsET MEXaHM3M CHA M €0 POJib B )KU3HH YEIIOBEKA.
OBYYEHUSA o TOTOBHUT NIPE3EHTAIINH, KACAIONMMECS HAPYIIEHHUHA MEXaHU3MA CHA.
OcHoBHBIE

INOHATUA MenneHnsli coH, BrICTpblil cOH

N TEPMUHBI

Omnwupasick Ha 3HaHUS, MOJTYUYCHHBIC Ha MPOILIOM YPOKE, ydaruecs: o0CyKaaloT
BOIIPOCHI, BBIABUTaI0T COOCTBEHHBIE THIIOTE3HI.

— Iloyemy venoBeK CIIUT?

— Kakue npoueccsl mpoucxonsT B opraHu3Me Bo Bpemst cHa?

— Kak BbI mymaeTe, oTJIn4aeTcs M COH YeJIOBEKa OT CHA KUBOTHBIX?

— OpmuHakoBa JHM TPOJODKUTEIHLHOCTh CHA Y JIIOACH OJHOTO BO3pacTa, HO
3aHUMAIOLIUXCsl pa3Hoil padoToii? C ueM 3To CBsI3aHO?

— 3aBucHT U 3PPEKTUBHOCTh (U3NUECKONW WM HWHTEIUICKTYaJbHOM IesTelb-
HOCTH OT IPOJOJDKUTENIBHOCTH CHA?

Uccnenosarensexknii Bonpoc: B yeM 3aki1104a0Tcss 0C00EHHOCTH CHA — MEPHO-
AUYECKOr0 COCTOSIHUSI OPraHU3Ma yeJloBeKa?

Teopernyeckuii Matepuan naparpada MOXKET HM3y4aTbCs JHOOBIM BBIOPAaHHBIM
MearoroM MeToZoM. Bo BpeMsi H3y4YeHHs MOXXHO O3HAKOMHThH YYAIUXCS C
WHTEPECHBIMU (DaKTaMH.

OcHoOBHOe coiep:kaHHMe YPOKa
e Con
e  ®da3bl CHa
e CyTroyHas NEpUOAMYHOCTD U MIPOAOJDKUTEIBHOCTH CHA
e  OwusnonornYecKas NpupoIa CHa

Hpennaraempie TA0JIMIbI, CXeMbl H KPOCCBOP/BI:

®da3a MeJJIEHHOI0 CHA da3za 6BICTp0F0 CHa
HAYMHAETCSI IPH 3aChINAHNH YeI0BeKa Ha4yMHaeTcs 1nociie (hasbl MEUICHHOTO CHa
mpopomkaetcs 1 — 1,5 gaca npopommkaercs 10-15 munyT

CHIKAeTCs MHTEHCUBHOCTh OOMEHaA BCIICCTB BO3pacTacT MHTCHCUBHOCTDH oOMeHa BCIICCTB

MBIIIIBI PACCIIA0ISIOTCS, 3aMEIIISICTCS COKpaIA0TCs I1a30IBUTaTeNIbHbIE, MUMHUYECKUE
JIeSITEIBHOCTD Cep/Ila, OPraHOB JbIXaHUS U U JPyTHE MBIILIBI, BO3PACTAET YacTOTa IyJibca
MUIIEBAPEHUS JIBIXATEIbHBIX IBUKCHHI '

MOHIKAETCSI TeMIIepaTypa Tena MOBBILIACTCS TEMIIEpPATypa Telia

CHOBHUJICHUSI OTIMYAIOTCS IPUOIMKEHHOCTBIO | CHOBHUJICHHS, KaK MpaBiIofHOCS

K peasibHOM KHU3HU U HU3KOM (anTacTHIEeCKUit AKTE

SMOIMOHAIBHOCTHIO
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COH

®a3a Me/1JIeHHOI0 CHA: ®a3a OBICTPOrO CHA:
o Ilpooonacaemces okono 1 — 1,5 uaca * npooonxcaemcs 10-15 munym
* MblUYBL PACCIAONAIOMCS *  COKpawjaromcs Muluiybl
*  noHUdcaemcs memnepamypa mena * nosviuiaemcs memnepamypa mena
*  CHUJICAeMCs aKMUBHOCMb 6CeX CUCmeM * go3pacmaem aKmMUBHOCMb 6CeX CUCMeEM
opeanuzma opeanuzma

I'mruene cHa m (akTOpaM, HAPYIIAOIMIMM COH, JOJDKHO OBITH YIEIeHO 0coboe
BHUMaHUe. J|OMOTHUTENBHO yYalIMXCs MOKHO O3HAKOMHUThH C TAKUMH SIBICHHUSIMH,
KaK JIeTapriuYeCcKUi COH, TYHATU3M, MPUBECTH MPUMEPBI PEabHBIX (aKTOB.

o “Jleraprus’” — B MePEeBOJC C TPEUCCKOT0 O3HAYACT “‘CIITUKa’”. DTO OOJIC3HEHHOE COCTOSTHUE
HEMNOJIBI)KHOCTH, BHEIIHE HAIIOMUHAOIIEe COH. JleTaprus — 3To TIy0OKOe TOPMOXKECHUE
JIBUTATEIFHBIX oOnacTell Kopbl. [IpH TakoM COCTOSHHH IIyJbC €/IBa YJIaBIUBACTCA,
IBIXaHWE cliaboe, TeMIepaTypa Tella MoHmwkKaeTcs. [IpudiHa JeTapruaeckoro CHa —CHIIb-
HOE PacCTPONUCTBO HEPBHON CUCTEMBI.

* B 1963 rony mononast apreHTHHKa, y3HaB 00 yOuiictBe Kennenu, 3acnysa Ha 13 jer.

* bpasunbckas nesuna CaHTOC 1MOcie aBTOMOOMIBHON KartacTpodsl B 1969 rony, moay4us
TpaBMy T'OJIOBHOTO MO3Ta, NOTPY3MIIach B TIIyOOKHii COH M criana 7 JieT.

Unmepecnvie paxmoi:

e [letp I, Hanoneon, unnep, I'ere, B.M.bexTepes cnanu Bcero 5 4acoB B CYyTKH, a
DnuccoH — 2-3 gaca.

* Camblii 6011bII0# pekop OeccoHHUIIBI cocTaBmser 18 aueit 21 yac 40 MUHYT.
ABTOD pekopaa oTMedan y ceOsi BOSHHKHOBEHHE TAILTIOIMHALINN, OCTa0IeHne
3pCHUs, HAPYIICHUE PEUH, MOSBIICHUE TTPOOJIEM C ITaMATHhIO 1 BHUMAaHHUEM.

TeMbl 1711 MPOEKTOB U MCCJIEAOBAHUIA MO TeMe
* nTepecHble (akThl O CHE M CHOBUACHUSX.

* ComHaMOyITU3M (JIyHATH3M).

* ['unuos.

* Jlerapruueckuii CoH.

JJIeKTPOHHbIE pecypchl
http://azbyka.kz/urok-biologii-bioritmy-son-i-snovideniya
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Kpumepuu OYEHUBAHUA. PA3BACHEHUE, Nn0020MOBKA npeseximayuu

POJIb B )KU3HHU
YCJIOBCKA UCKIIKOYH-

SICHAS MCXaHU3M
CHa U €ro poJjib B

MECXaHHU3M CHaA U €10
POJib B )KU3HU

I ypoBenb II ypoBeHsb 111 ypoBenb IV ypoBenb
Pazpsacuser HcnsiThiBaeT B ocHoBHOM BepHO IMoxpobuo
MEXaHU3M CHa U €ro | 3aTPYIAHCHUs, pa3b- | Pa3bsCHAET pa3bscHAET

MCXaHH3M CHa U
€ro poJib B JKU3HU

TEJIBHO C IOMOILIBIO | YKU3HH YeJIOBEKa. 4eNIoBeKa. YeNI0BeKa.
BOIIPOCOB TIEJArora.

T'oToBut [Ipu noaroroske B npesenranusx, T'oToBuT
TIPe3eHTalNH, TIPe3eHTalNH, KACAIOIIUXCS HAapy- | HAaCHIIICHHBIC
Kacarolyecss Hapy- | KacaroIIuXcs [ICHUH MEXaHn3Ma | MpEe3eHTALNH,
LIEHUI MEXaHu3Ma HapylLIEHUI CHA, JIOIyCKaeT Kacaromuecs
CHA, TOJIBKO C MEXaHHM3Ma CHa, UC- | HEKOTOpbIE HapyLIeHUH
TIOMOIIBIO MOJIB3YET HOMOIIb HETOYHOCTH. MeXaHHU3Ma CHa.
TOBapHILEH. Ie1arora.

Vpok 48 / Tema 38: OCHOBHBIE THUIIbI BBICIHIEA HEPBHOM
JAEATEJBHOCTH

3.1.2. Pa3wsicHseT MeXaHH3M BbICUICH HEPBHOM JAEATEILHOCTH YeIOBeKa U

IMoacTanaapThl

PesyabTaThl
OBYUYEHUA

OcHOBHBIE
IMOHATUSA
" TEPMHUHBI

VYuyamuecs, onupasch Ha TOBCEAHCBHBIC 3HAHUS U HAONIONEHUS, OOCYKIAOT

TOTOBHUT IIPE3CHTALINH.

® PaszpsicHsier cBoum OpeACTaBJICHHUA O TUIIAX TEMICPAaMCHTA MW UX

0COOEHHOCTSIX.

e [oroBur MPE3CHTAU O TUIIAX TEMIICPAMCHTA BBIAAIOIUXCS J'[IOI[CI‘/‘I.

Temmepament, CaHrBHHUK, PiilerMaTrK, X0JIEepUK, MenaHX oK.

BOMpOCHI U3 010Kka A naparpada. ®opmyaupyeTcst ucciaeI0BaTeNbCKUi BOIPOC.

UccaenoBaTebCKnii BOIIPpoOC: Kak mo:ker BIMATH THII HepBHOﬁ CHCTEMBbI Ha

OTHOILIEHUS C OKPY:KAKIIUMHU?

Teopernueckuii MaTepran maparpada M3ydaeTcsi METOIOM, KOTOpPBIA Menaror
CUMTAET LeJIecO00pa3HbIM B IaHHOM cilydae. PekomeHayeTcs, Hapsay ¢ yueOHUKOM,

MPEAOCTABUTh YHAITUMCA JONMOJHUTEIIBHBIC HCTOYHUKHA I/IH(I)OpMaI_II/II/I.

OcHOBHOe coep:KaHHe YPOKa

* CyTb NOHATHUSA “‘TEMIIEPAMEHT

* McTopus u3y4yeHus TeMnepamMenTa

* Tunsl TeMnepaMeHTa, uX 0COOEHHOCTH

* BinsHue TemMrnepaMenTa Ha BEIOOP MpodeCCHu B OTHOMICHUS GIOK
\/P
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IIpeanaraempble Ta0JIMLBbIL, CXeMbl H KPOCCBOPABI:

Tun TemnepamMenTta OcobeHHoCTH

CaHIrBUHHK Nr0003HATENBHBIN, SHEPTUYHBIH, CIIepPIKaHHbIH, ITMPOKHUI KPYT
HUHTEPECOB, XJIaAHOKPOBHBIN

®drermaTuk CIEp KAHHBIN, YIIOPHBIN, CIOKONHBIN, UMEIOLIUI
OIIPE/ICJICHHBIE TOCTOSHHBIE TTPUBBIYKH

Xonepuk SHEPrUYHbIM, HACTONYMBBIM, KATETOPUYHBIN, HE KOHTPOJIH-
PYIOLIMIA CBOU IEHCTBUS, IPEOOIaa0T MOJIOKHUTEIBHBIE IMO-
Jindisi

Menanxonauk 0OH/IUMBBIHA, CKJIOHHBII K ACMPECCHU U K OTPULATEIILHBIM
SMOLIMSIM, TACCUBHBIH, HEYBEPEHHBII

Ilemaror Mo>keT qaTh JOMOJIHATEILHBIC Pa3bACHCHUA U COCTAaBUTh HA X OCHOBE CXEMY.

Ilasnos evioensin 4 muna memnepamenma, U KiACCUDUUUPOBATL UX 8 3ABUCU-
MOCIU OM: CUbl, YPABHOBEUIEHHOCTIU, NOOBUNCHOCHIU HEPBHBIX NPOYECCOB.

1. Cuna — 3mo cnocobHocmb 4en06eKa SblOEPIHCUBAMb GIUHUE PA30padcumenetl
U38He, He MEHss C80e20 COCMOAHUA.

2. Vpasnosewennocms — 0cOOEHHOCHb COOMHOULEHUS NPOYECCOB MOPMONHCEHUS
U 8030yicOeHUsL.

3. Iloosusxcnocmv nokasvigaem CcnocooHocms Ovicmpomul (6bicmpol  unu
MeONeHHOU) CMeHbL NPOYECCo8 8030YIHCOEHUS. U MOPMOINCEHUSL.

Couemanue smux xomnonenmos, no llagnogy, daem oOvACHeHUe KNACCUYECKUX
memnepamenmos I unnokpama:

®  CAHPBUHUK UMeem CUNbHbIL, YPAGHOBCUEHHBIN, NOOBUIICHLIL MUn @viculeli

HEPBHOU 0estmeNbHOCU,
®  XO0JepuK — CUNbHBLU, HEeYPABHOBEUIEHHBLU, NOOBUINCHBIU MUN GblCULell HePBHOU

oessmenbHoCInU,;
®  (reemamux — CUIbHbIU, YPAGHOBCUICHHBLI, UHEPMHbLI MUN GblCUUEU HEPEHOU
0esimenNbHOCMU;
®  MENaHXOMUK — CAObLIl, HeYPABHOBEUIEHHDIL, UHEPMHbIL MUN 8bICUUECH HEPEHOU
OdessmenbHOCmU.
THN HEPBHOW CUCTEMBI
‘ YpaBHOBELWEHH bW HeypaBHOBEIWeHHbIH ‘ | MHepTHEIR H cnabuiin ‘
CAHFBWHUWK XONepuK dmerma'rm{ MEAGHXONWK
TemMnepameHT
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OGUMTEABHOCTS
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BMOUHOHATHHAR CTAGHIBHOCTE

yeasicenuem.

*HeapommM (nelipomu3sm) — uepma auy-
HOCMU, XAPAKMeEPU3YIOUAAC IMOYUOHATNLHOU
HeyCmouyugoCmblo, Mpeso2ol, HUSKUM CaMOo-

TeMbl 1JI1 IPOEKTOB M HCCIACAOBAHMI 10 TeMe
* Bujbl TeMiiepaMeHTa UCTOPUUECKUX JIMYHOCTEH, U3BECTHBIX JTUTEPATYPHBIX T€pO-
€B, MIEPCOHAYXKEN CKa30K.
* Ompenenure TEMIIEPaMEHT WICHOB Ballleli CEMbU M COCTaBLTE MpOrpaMMmy Oec-
KOH(DJIUKTHOTO B3aWMMOJCHCTBUSA C HUMHU, YIUTBIBasl OCOOCHHOCTH CBOETO TEMIIe-

pameHTa.

DJIeKTPOHHbIE pPecypcehl
https://www.youtube.com/watch?v=xC7zgOGuXso
https://www.youtube.com/watch?v=scsWUvL75AU
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Kpumepuu OYEHUBAHUA: pA3bACHEHUE, Nn0020MOBKA npesexmmayuu

I ypoBennb

II ypoBensb

111 ypoBenb

IV ypoBenb

C tpynom
pa3bsACHSIET CBOH
IIPEe/ICTaBICHUS O
THIIAX
TeMIIepaMeHTa U UX

PaszbsicHss cBou
MIpeCTaBIEHUS O
TUIIAX
TeMIlepaMeHTa U UX
0COOEHHOCTSIX,

PaszbscHssa cBou
MpeCTaBIEHUs O
THIAX
TeMIIEpaMeHTa U UX
0COOEHHOCTSX,

Pa3zbsacHseT cBou
MPEICTABICHHS O
TUIIax
TEeMIIEpaMEHTa U
HMX 0COOEHHOCTSX.

0COOEHHOCTSIX. 9acTo JOITyCKaeT JIOITyCKaeT He3Ha-

OIIHOKHU. YUTEIbHbIC OIINOKH
T'oToBHUT TI'oToBuT T'oToBHT T'oToBHT HachI-
TIPE3CHTAINH O MIPE3CHTAIIIH O TIPE3CHTAIIIH O LIEHHBIC
THIIaX THIaX THTIaX TeMIlepa- MPE3EHTAIIH O
TeMITepaMeHTa TeMIiepaMeHTa MEHTA BBIJIAIOIIHUXCS
BBIJIAFOIIMXCS BBIJIAIOIIHMXCS JIIOJICH, HO
JIIOJIeH TOJBKO C JIIOJIeH, UCTIONB3YS JIOTTyCKaeT
TTOMOIIBIO ITOMOIIb TIeIarora. HEKOTOPHIC
TOBapHILEH. HETOYHOCTH.
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Ypox 49 / Tema 39: XAPAKTEP U CIIOCOBHOCTH

3.1.2. Pa3pscHAET MEXaHU3M BBICIICH HEPBHOMU JIESATENILHOCTH YeNIOBeKa 1

IoacTanaapTel
TOTOBHUT MPE3CHTALH.
® Pa3pscHJICT CBOM NpEACTaBICHHS 00 OCOOCHHOCTSX XapakTepa H
Pe3yabTaThl CIOCOOHOCTEH.
OBYYEHUS o TOTOBUT NpE3EHTAIMH, IMOCBSANIEHHBIE AHATH3Y CBOETO XapaKTepa H
CIIOCOOHOCTEH, XapaKTepy U CIIOCOOHOCTSM APYTHX JIOACH.
OcHoBHEIE
TIIOHATUSA Xapakrep, CrtocooHOCTh, CKIIOHHOCTB
W TEPMHUHBI

JlaHHBIN ypOK 1eTiecoo0pa3Ho MPOBECTH COBMECTHO CO IIKOJIBHBIM IICUXOJIOTOM.
[Tocne Toro, Kak memaror 03HAKOMHT YYaIMXCs C 3allJIAHUPOBAHHON Ha YpPOK WH-
(hopmarie, ICHXOJIOT MOXKET 03HAKOMHUTH YHYAIHXCS C COOTBETCTBYIOIIEH IICHXO-
JorHYecKoi HH(pOpMAaLUeH, TPOBECTH TECTHI HA MPO(ECCHOHATBHYIO OPUEHTAIHIO.

B nauane ypoka, mpexzae 4eM mepedTn K oOCYKAESHHIO BONPOCOB maparpada,
yYaInumMcs peiaraeTcs onmcaTh CBOM xapakTep. JJs 3Toro yJamuecs nepedepyu-
BaIOT yKa3aHHYIO TaOJHIly B TETPadb U B KaKJOM CTOJIOIE 3alHUChIBAIOT IPUMEPHO

1o 10 yka3aHHBIX 4epT.
YepTsl cBOETO XapakTepa, YepTsl cBOCTO Xapakrepa, Yept xapakTepa, KOTOpbIe
KOTOpBIE HpaBsATCA KOTOpbIE HE HPaBsTCA xoren(a) Obl IMETh

OCHOBBIBAsICH Ha TOBCEAHCBHBIX 3HAHMSIX W HAONIOJCHHSX, ydamtuecs o0Cyxk-
JTAIOT BOTIPOCHI:

— Bnwmsier i T TemniepaMeHTa Ha GOpMUpOBaHHE Xapakrepa?

— MemnsieTcst i XapakTep B TCUCHUE KU3HU?

— A temniepaMeHT?

— Ot 4ero 3To 3aBUCHT?

— Yto Takoe crocoOHocTu?

— VY Bcex 1 OHU €CTh?

— OHHM MOSIBJIAIOTCS OT POXKACHUS WIIM PA3BUBAIOTCS MO3XKE?

dopmynupyeTrcs UCCIeA0BaTENbCKHIA BOTIPOC.

Uccaenosareascknii Bonpoc: Kakue (pakTopbl oka3piBalOT BJaMsiHUE HA (op-
MHMpPOBaHHe XapakTepa YeinoBeka? Kakum odpasom?

Hapsiny ¢ TekcroM yueOHHKA PEKOMEHIYeTCs MPEJOCTABUTh YYaIUMCS JOTOJ-
HUTEJbHbIE UCTOUHUKH HH(POPMALIUH.

OcHOBHOE coiep:KaHHue YPOKa
* CyTb noHATUA “xapakTep”’. PaKTOPHI, BIUSIONINE HA XapaKTep
e Tumel cnocoOHOCTEN

 CKJIOHHOCTb * \



IIpeanaraemble Ta0JMLBbIL, CXeMbl 1 KPOCCBOPABI:

dusnyeckoe COCTOSTHHE

/

Orousm, TPyCIUBOCTh, OE30TBETCTBEH-
HOCTB, TPyOOCTb H T.II.

CrocoOHOCTh TemnepameHT Bocnuranue

——" I

HpI/IHHI/IHI/IaJ'[bHOCTb, MYKECTBO, YMCTO-
CEPACYHOCTDh, OTBETCTBEHHOCTh H T.H.

=k

CMIOCOBHOCTH
AN

CleHAJIBbHBIC, ITPOABJIAIOIINCCA B OJHOM
KOHKPETHOM BUJEC ACATCIBHOCTHU

o01me, MPOSIBIISIFOIINECS BO MHOTHX
BHJIAX JCATCIEHOCTH

CIIOCOBHOCTb
/ N\
dusnueckasi YMcTBeHHAasI
Bons Y Croco6HOCTE CKIIOHHOCTh
\ 4 \ 4
| BbIBOP ITIPO®ECCHUHU

TeMbl 1J11 IPOEKTOB M UCCJIEA0BAHMI 110 TeMe
* CocraBbTe CIHCOK MPO(ECcCHii, KOTOpPBIC, MO BallleMy MHEHHIO, OOJIBIIIE BCEro
MOJIXOSAT JUIS YeJIOBeKa C TAKUM JK€ THIIOM TeMIIepaMeHTa, XapakTepa, CIioco0-

HOCTEM, 4TO Yy Bac.

* CrnocoOHOCTH M XapaKTePhl U3BECTHBIX HCTOPHUUCCKUX JTUIHOCTEH.
JJIeKTPOHHbIE pecypchl
https://www.youtube.com/watch?v=nWx5_180Ts

https://www.youtube.com/watch?v=PSSiSKOOW4Y

Kpumepuu OYECHUBAHUA. PA3BIACHEHUE, 10020MOosKa npeseimayuu

IIOMONIBIO MII€aarora.

OIINOKHU.

I ypoBenb IT ypoBenn 111 ypoBeHsn IV ypoBens
Pazbscuser cBoun Pa3zbsicHsis cBon B ocnoBHOM BepHO | ITompoGHO
MpeICcTaBIeHHS 00 HpeCTaBIeHuUs 00 Pa3bICHAET CBOU Pa3bICHIET CBOU

0COOEHHOCTSIX 0COOEHHOCTSIX npejcTaBiIeHus 00 MIpeCTaBIICHHs
xapakTepa u xapakTepa u 0COOEHHOCTSIX 0@BtoterBpcrix
criocoOHoCTEN CHOCOOHOCTEH, Xapakrepa u Xaj epa
HCKITFOYHUTEBHO C YacTo JOMyCKAeT CIIOCOOHOCTEH. CI1o ocTe
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T'oToBuT
MIpe3eHTalHH,
MTOCBSIIIICHHBIC aHa-
JIU3Y CBOETO Xapak-
Tepa u
CIIOCOOHOCTEH,
Xapakrepy u
CIIOCOOHOCTAM
JpyTux Jroaen
TOJIBKO TIPH
[TOMOIIIY TI€arora u
TOBapUILEH.

IIpu noaroroske
[IpEe3eHTaLNH,
MTOCBSIIIICHHBIX
aHaJIM3y CBOETO
Xapakrepa
CITOCOOHOCTEH,
Xapakrepy u
CITOCOOHOCTSM
JIpYTHUX JT0AeH
MOJIb3yeTCs
ITOMOIIIBIO TIe1a-
rora.

IIpu noaroroske
Npe3eHTaLU,
MTOCBSIIIICHHBIX
aHaJIM3y CBOETO
Xapakrepa u
CIIOCOOHOCTEH,
XapaxkTepy u
CIIOCOOHOCTSIM
JIpYTUX JIOAEH,
JIOIYCKaeT Tpe/I-
CTaBIICHHE HEKO-
TOPBIX HEJJOCTOBEP-
HBIX (haKTOB.

T'otoBuT npesen-
TalUH, MTOCBSIICH-
HBIE QaHAIU3Y
CBOETO XapakTepa
M CIIOCOOHOCTEH,
XapakTepy U Cro-
COOHOCTSIM
JpyTUX JIOAEH,
OIHUPAsCh HA
MHOT'OYHCIICHHBIC
JOCTOBEpPHBIC
(baxTbI.
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MAJIOE CYMMATUBHOE ONEHUBAHUE
no 5-ii r1aBe

1. BriGepure BepHBIN BapHaHT:

e V YenoBeka BO BPeMs MEUICHHOTO CHAa YacTOTa JBIXaHUS U IMYIbC YMeHb-
waromest / y8eauuusaromcesl.

e IleHTp ycnoBHBIX peIeKCOB HAXOAUTCS B KOpe MO32d / CHUHHOM MO32e.

e Ecmu yCIOBHBIH pa3IpakuTellb HE MOJIKPEIUIICTCS O€3YCIOBHBIM, BO3-
HUKAeT HympeHHee / 6Heuiee TOPMOKEHHE.

e Peduekchl, OCHOBaHHBIC HAa WHIUBUAYalIbHOM OIIBITE, HA3BIBAIOTCSA Oe3)yc-
JIOBHBIMU / YCIOBHBIMU.
K yTpy npoaomkuTenbHOCTh OBICTPOTO CHA Y8eauyusaemcsi / yMeHbUaemcs.

o CencopHas / KpamxkospeMeHHAs TaMATh MOXET COXPAHSATD CIIEIbI BO3JEHCT-
BUsl HTHQOPMAIINU B TEUCHHE HECKOIBKHUX CEKYH]I.

2. Brimmte HOMepa MpeaioKEHHBIX BBIPAKEHHI B COOTBETCTBYIOIINE YacTU Tad-

JTUTIBL:
1. Ilpoyecc noucka cxo0cmea u pasiudull Mexcoy meiamu, npeomemamu u s16-
aeHusmu, 2. Bvidenenue oOnux npuznaxoe u omenevenue om opyeux (ocyujecm-
esiemcss Ha OcHoge ananusa);, 3. Meiciennoe 0OveduHenue npeomMemos u s6-
JeHutl no ux oowum npusnaxam, 4. Moiciennoe obveounenue wacmetl u c80LUCME
8 edunoe yenoe, 5. Mviciennoe pazdeieHue npeomemos U s81eHUll Ha Yacmu U
ceolicmaa.

AHanmu3 Cunre3 CpaBHEHHE O0600mmeHme AOcTparupoBanue

3. YcTaHOBUTE COOTBETCTBUE:

A. PebeHOK 1pH BHIE MaTepy MPOTATUBACT K HEH PYKH.
B. BHe3amHO pazgaincst KpUK, ¥ BBl 000padnBaeTeCh HA HETO.

1. besycnoBHbIi C. MoMeHTanbHOE OTISPTHBAHNE PYKH OT OCTPOTO TIPEeIMeETa.
peduexc D. Ecin 4enoBek BBIXOAUT U3 TEMHOTHI Ha SIPKUHM CBET, OH 3aKMY-
pHUBaeTCH.
2. VCIIOBHBIN E. Ilpu nonaganuy NUILK B pOT BBIAEISAETCS CIIOHA.
peduekc F. B cinyuae pe3koro 3amnaxa 4ejg0BEK YMXaeT.

G. UToOBbI y3HATh, KOTOPBII Yac, BB CMOTPHUTE Ha PYKY, AaXe eCIIH
3a0BUIN Yackl 0Ma.

4. OnpenienuTe MOCIeI0BaTeIbHOCTh TPEX 3BEHBEB PEQIICKCOB TOJIOBHOTO MO3T'a IO
M.Ceuenosy:

A. BO03HHUKHOBEHHE YyBCTB, IPEICTABICHUN U OLIYLICHUI HAa OCHOBE

ICHUS ¥ TODMOXKCHHSI B LIEHTPAIBHOM HEPBHOM cucTeme; ¢

B. TIloBeneHue 4enoBeka B OTBET HA UyBCTBA, IIPEICTABICHUS U

B030 6
11e
C. Bo30yxneHue B opraHax ‘{yBCTB B pe3yJibTaTe BHemHi 03




5. OT™eTbTe BepHBIC (+) M HEBEPHBIC (—) YTBEPKIACHHUS:

[J besycroBHBIE pedieKChl 00eCTIeINBAIOT TIOCTOSHCTBO BHYTPEHHEN Cpe/Ibl OpraHN3Ma.
LenTps! 6e3ycIOBHBIX pepiIekCOB HAXOAATCS B KOPE TOJIOBHOTO MO3Ta.
YcnoBHBIE pediaekchl GOPMUPYIOTCS B Pe3yNIbTaTe OOYUCHHS M TPHCIIOCA0INBAIOT
YeJIOBeKa K MEHSFOLIMMCS YCIIOBUSIM BHEIITHEH CpE/IbL.
Paccynounas nesrensHOCT — BicIast popma MpHUCTIOCOOICHUS K OKPYKaFOIIIeH cpeie.
[pu popMupoBaHUH YCTHOW PEeUH YHaCTBYET JIOOHAS OIS IPABBIX MOJTYIIAPHIA.
KoHKkpeTHOEe MBIIIUIEHHE BO3HUKAET C YYACTHEM BTOPOU CUTHAIIBHON CUCTEMBI.
V nereii Gonee BbIpakeHa MPOU3BOJIbHAS AMSITh.

O O
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6. BriOepute BepHBIN BapHaHT OTBETA:
e Kaxkue ¢hopMmbl BEICIIICH HEPBHOW EATEIFHOCTH OTCYTCTBYIOT Y
HOBOPOXJICHHOTO peOEHKa, HO IPUOOPETAIOTCS B KHU3HH, B OOLICHUN?
A. Co3nanue u peub; B. DnemeHrtapHas paccynodHas AesT€IbHOCTB;
C. besycnoBHbIE peIeKCHI.
e VHCTHHKT — 3TO COBOKYITHOCTb:
A. YcnoBHbix peduiekcoB; B. besyciorabix peduiekcos; C. HaBbikoB.
e Kakum pazapaxureneM B onbiTe [1aBnoBa Has cobakoil sBisieTcs muma?
A. YcnosnsiM; B.bezycnoBubiM; C. be3pazanuHbIM.
e  BricTphle KoJe0aHUs HEKTPUIECKOH aKTHBHOCTH KOPBI TOJIOBHOTO MO3Ta,
MoJIepTUBaHNE KOHEYHOCTEW XapaKTePHBI JUIA:
A. ®a3 memierHOTO U OBICTpOTO cHA; B. ®a3wr Mmemiennoro cHa; C. a3kl
OBICTpOTO CHA.
e OTHOCHUTCS K KPaTKOBPEMEHHON MaMsITH:
A. Habupanne HoMepa TenedoHa risins B 61okHOT; B. MHpOpManus, npocmymaHHast
yueHrkoM Ha ypoke; C. Tabmuma yMHOKEHHS, KOTOPYIO IOMHST CTapIIeKITaCCHUKH.

7. OTBETHTE Ha BOIIPOCHI:
e OrTrHeBa U BO3MYILIEHHS Y YeJIOBEKa YUaCTHIIOCH ceplieOneHue.
OO0BpscHUTE PU3MOIOTHUECKUH MEXaHU3M TOTO SIBJICHHUS.
e [louemy BoguTENb MALIMHBL, €CIIU €MY CKa3aTh: “‘Brepeau sima”, TOpPMO3HUT,
XOTSI SIMy OH HE BUIUT?

8. BriOepute mpaBWIBHBIN psill, OTpakawoomuii npusHakun MmeminernHoro (M/C) u
osicTporo cHa (b/C):
1. IlpomomxurensHocTh 10-15 MUHYT.
OcnabeBaeT AEATEILHOCTh BCEX CUCTEM OpraHUu3Ma.
IoBbImaercs Temneparypa Tena.
MBIIIs! paccialIsiFoTCs.
[MonmxkaeTcs TemiepaTypa Tena.
MBIIIIBI COKpAIAIOTCS.

IIponomxkurensHoCTh 1-1,5 yaca.
AKTUBHpYETCS IEATEILHOCTh BCEX CUCTEM Opra a.

PN R WD



A B C D

1| b/C 1 | M/C 1 | M/C 1| B/C
2 | M/C||2]| B/IC 2 | M/C 2 | B/C
3| b/C 3| B/C 3 | B/C 3| B/C
4 | M/C || 4| B/IC 4 | M/C 4 | M/C
5| MC||5]|B/C 5| b/C 5| M/C
6 | b/C 6 | M/C 6 | M/C 6 | M/C
71 MC||7]|MC 7 | bB/C 7 | M/C
8 | B/C 8 | M/C 8 | b/C 8 | B/C

9. 3aBepuINUTE CXEMBI:

ITo xapakTepy 3anoMHuHaeMOii HHPOPMALHH

O6pa3zHas mamsTh

3MOHI/IOHaHLHa}I naMATh

o MPOAOIZKUTEC/IBHOCTH MPOTECKAHUS MMPOIECCOB NMMAMATH

KpaTKOBpeMeHHaS{ naMATh

[ ITo xapakTepy 3anoMuHaHust MHGpopManuu I

—' [IpousBonbHas namsITh I

10. Kaky1o posib UTpalOT TMOJOXKUTEIbHBIE U OTPULIATEIIbELIC IMOLINN $
KUIHU?
&




Paspen 3. 3KOJIOTMYECKUE CUCTEMbI.
YEJIOBEK U OKPYXAIOLWAA CPEOA

TABA 6

XUBbIE OPTAHA3MbI
N OKPYXXAKOLWAA CPEOA

NOOCTAHOAPTHI,
PEAJIIN3YEMBIE MO INMABE

2.1.3. MaremaTH4ecKUMH CIIOCOOaMU OOOCHOBEIBAET CYTh U COJNEPKAHWE OMOIIOTHIEC-
KUX MPOLIECCOB U MPOUCXOASAIINE IIPH 3TOM H3MEHEHHSI.

4.1.1. Pa3pscHSET POJIb IKOJIOTHUECKUX (DAKTOPOB B YKU3HH JKUBBIX CYIIECTB, TOTOBHUT
MPE3eHTAaIHH.

4.2.1. O600maeTr cBOM HAONIOJMECHHS W TOTOBHT MPE3CHTAI[MH, CBSI3aHHBIC C
PETHOHATBHBIME 3KOJIOTHYECKUMHU TPOOIEMaMH.

4.2.2. Cobupaer ¢akThl 00 OXpaHe BHIOBOTO MHOT000pa3usi >KUBOW IPHUPOIBI
Aszep0aiipkana, rTOTOBUT NIPE3EHTALH.

OBLIEE KOJIMHYECTBO YACOB IO I'TIABE: 7 yacoB
MAJIOE CYMMATVMBHOE OLUEHVMBAHUE: 1 uac

Ypox 51/ Tema 40: CPEJA OBUTAHUS OPTAHU3MA.
IKOJOI'NMYECKHUE ®AKTOPHI

4.1.1. Pa3psicHAET pOJb SKOJIOTHIECKUX (HPaKTOPOB B )KU3HH JKUBBIX CY-

IoacTanaapTel

IIECTB, TOTOBUT TIPE3CHTALIH.

® Pa3pscHSIET poiib A0HOTUYECKUX (PAKTOPOB B )KHU3HU JKUBBIX CYIIECTB.
PesyabTaThl - p

[ ) o
OBYYEHMS OTOBHT IMPE3CHTAUH O MPHCIOCOOICHISIX, BOSHAKAIOMIUX B PE3YJIb

TaTe BIHMSHUS TEMIIEPATYPHI M BI)KHOCTH HA PACTEHHS U YKUBOTHBIX.

OcHoOBHBIE DKonoruueckue HaKkTophbl: A0MOTHIECKUE, OMOTHUCCKHE, AHTPOIIOTCHHBIE,
INOHATUA BeiHociuBocTh, OnTuManbHas HHTEHCUBHOCT, OrpaHrYnBaroniuii hak-
" TEPMHUHBI TOp.

-

Uccaenoarensekuii Bompoc: Kakoe BiausiHme 0Ka3bIBaAKOT JIOT
(hakTOpHI HA KMBBIE OPraHU3MBI?
ocC AMHA

[Tocne ananm3a mepBoOi YacTH maparpada megaror C TH
COCTaBJISIET CXEMY:

Vuammecst Uil 03HAKOMJICHUSI ¢ TEMOHM B Hayajle ypoka 0OCYXkJaroT BOIPOCHL.
Ha sToMm sTane Bo3M0OkHO puMeHeHne Tadbaunsl 3XY.

4



IKOJIOI'MYECKHUE
DPAKTOPBI

AlunoTHYecKHe
(HeXuBas IPUPOJIa)

CBeT, BIaXHOCTb, JaB-
JIEHUE aTMOC(EpBI, TeM-
nepaTypa Bo3IyXa, KOJIH-
YEeCTBO MUHEPAIBbHBIX
coJjiel B TIOYBE, BIaXK-
HOCTb TTOYBBI, adpalyst U

Ap.

buornueckne
(>kuBas mpupoja)

Biwstiuie jKMBBIX Opra-
HHU3MOB JIPYT Ha Jpyra:
OIIbUICHUE PACTCHUH Ha-
CEKOMBIMHU, KOHKYPEHIHS
MEXIy OpraHM3MaMH,
XMIHAYECTBO, CHMOHO3 1

ap.

AHTpPONIOTreHHbIE
(meaTenbHOCTh YEIOBEKa)

JleaTensHOCTh YeT0OBEKa,
COIIPOBOXKTAIOIIASICS
M3MEHEHUEM YCIIOBUI
JKU3HU )KUBBIX
OpraHu3MOB.

OcHOBHOe coJiepKaHue ypoKa:

° Cpeﬂa oOuTaHus OpraHu3MOB U 3KOJIOT'MYCCKUC (I)aKTOpI:IZ a6I/IOTI/I‘IeCKI/I€, ouo-

TUYCCKUEC U aHTPOIIOT'CHHBIC

e IHTEHCUBHOCTH BIIHUSHUS IKOJIOTHUCCKHX (1)aKTOpOB Ha OpraHu3M: OIITUMAaJIbHAA

WHTEHCUBHOCTb, TpeJiesl BBIHOCIMBOCTH, OTPAHUYHUBAIOIINN (aKTop
* AbuoTtnueckue GakTOphl CPEIbl: CBET, TEMIIEPATypa, BIaKHOCTD

l'[pe)maraeMble Taﬁ.]'ll/lllbl, CXE€MbI U KPOCCBOPADBI:

anmnecsl MEPCHOCAT B TCTPpab prOH.ICHHI:IfI BapHUaHT CXCMBbI, HpeHCTaBHCHHOﬁ B

y4eOHHKE:
M
8 . Mpeaenbl BBIHOCAMBOCTU
g < >
© :
4 :
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5 :
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2 : ‘ox
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WUHTEeHCHBHOCTb hakTOopa
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Yabstpaduonerosbie Jyun
KOPOTKOBOJIHOBBIE — MeHee 0,29 MKkM

nmuHHOBOJIHOBEIE — 0,30—-0,40 MKkM

00J1a71a10T BBICOKO#
XUMUYECKON aKTUBHOCTEIO, B
OOJIBIIAX JJ03aX TYOHUTEIHHBI
JUTSI BCErO )KMBOT'0, B MaJIbIX
J103aX Y4acTBYIOT B
oOpazoBanuu ButamuHa D.

CBET

Buanmbie sryun

0,40-0,75 MxM

MMEIOT OOJTBLIOE 3HAUCHHE TS
(doTocuHTE3a, pazIUIUMbI OOJIBIIMHCTBOM
JKHBOTHBIX.

HUudpaxpacHbie gyun

6outee 0,75 MkM

SABJIIIOTCA UCTOYHUKOM TEILIAa, HC
BOCIIPUHUMAIOTCA T'JIa30M YCJIOBEKA.

HOHOHHI/ITGHBHO BO3MOXXHO O3HAKOMUTDH y4allluXcCs C (I)aKTI/I‘-IeCKI/IMI/I II0Ka3aTCIsIMU

3aBHCHMOCTH CKOPOCTH POCTA PACTEHUH OT TeMIePaTyPbI

Pacrenne Temneparypa, °C
MHHUMYM ONITHUMYM MaKCUMyM
Slumenb 0-5 25131 31-37
Kykypyza 5-10 37-44 44 — 50
ThikBa 10— 15 37-44 44 — 50
Orypen 15-18 31-37 44 -50

OnTuManbHas BJAKHOCTH
Jns pacTenuii, BeIpalBaeMbIX B 3MMHUX Cajiax, Opamkepesx, Termnax — 55-75 %.
Jns uenoseka — 45-65 %.

Tembl 1JIf1 IPOEKTOB U MCCIEAOBAHMI IO TeMe:
* [Ipucnioco0eHus, BO3HUKAIONINE Y PACTCHUH M )KUBOTHBIX B PE3yJIbTATE BIUSHUS
TEMIIEPaTyPhl U BIAYKHOCTH.

JJ1eKTPOHHBIE PeCypPChl
https://www.youtube.com/watch?v=JVImsrsLHNc

Kpumepuu OYEHUBAHUA. PA3BACHEHUE, N0020MOBKA npeseHimayuu

(haKTOpPOB B XKHU3HH
JKHBBIX CYIECTB.

(haKTOPOB B )KHU3HH
JKUBBIX CYILECTB.

pOIB a0HOTHIECKUX
(haKTOpPOB B KHU3HH
JKHBBIX CYIIECTB.

I ypoBenn II ypoBeHb 111 ypoBeHb IV ypoBennb
C tpynom Jonyckaer HeTOY- Homyckaer He3Ha- Bepuo
Pa3BCHSIET POJIb HOCTH, Pa3bsCHAS YUTEITHHBIC Pa3BCHSIET POJIK
a0MOTHYECCKHUX PO A0MOTUYECKUX | ONIMOKH, pa3bsiCHSSA | aOMQTUYECKHUX

g
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T'oroBuT I'otoBut Homnyckaer T'otoBuT Hackl-
MIPE3eHTaIN! O MIPE3eHTalIU O HEKOTOPbIE OMIMOKK | IIEHHBIE MPE3CH-
MPUCIIOCOOIEHHAX, | IPUCHOCOOJICHUSAX, | B IIPE3CHTALMH O Taluu O
BO3HHUKAIOIIUX B Pe- | BO3HHUKAIOIIUX B Pe- | MPUCIOCOOICHUAK, | MPHCIIOCO0-
3YyJIbTAaTC BIUAHUA 3YyJIbTAaTC BJIUAHUA BO3HHUKAOIIUX B JICHUAX,
TEMIIEPATYPhbI U TEMIICPATYpPhl U PE3YIbTATE BJIUAHUA BO3HHKAOIIUX B
BJI&YKHOCTH Ha BJIXXKHOCTH Ha TEeMITEpaTyphl U pesynbrare
pacTeHus u pacTeHus u BII&YKHOCTH Ha BIIMSTHUSA
JKMBOTHBIX, TOJILKO | )KHBOTHBIX, C IO- pacTeHus u TeMITepaTyphl 1
C TTOMOIIBIO MOIIBIO TIEarora. JKHBOTHBIX. BIIKHOCTH Ha
TOBapHILEH U pacTeHus u
TIe/1arora. KHUBOTHBIX.

Ypox 52/ Tema 41: HIPUPOAHBIE COOBIIECTBA U 3KOJIOI'MYECKHUE
CUCTEMBI

4.1.1. Pa3psicHSET pPOJIb OKOJOTHYECKUX (DAKTOPOB B IKHU3HH IKUBBIX
CYIIECTB, TOTOBUT NPE3E€HTALIH.

IlogcTangapThl
OACTaH/Ap 4.2.1. O0o0maeT CBOM HAOIIOICHHS W TOTOBUT MPE3CHTAIUH, CBI3aHHBIC C
PETHOHAIBHBIMHU SKOJIOTHYECKUMHU MPOOICMaMH.
® Pa3bsCHSIET CBOM MPEICTABICHUS 00 0COOCHHOCTAX NPUPOIHBIX CO00-
IIECTB W DKOJOTUYECKHUX CHCTEM.
Pe3yabTaThl 0606 6
[ ] .
OBYUYEHMS 00IIaeT CBOM HaOJIIO/ICHNS], CBSI3aHHbIE C €CTECTBEHHBIMH U UCKYC
CTBCHHBIMH SKOCHUCTEMAaMHM, HAXOIAIIUMHCS Ha TEPPUTOPUH CBOETO
MPOXXMBAHMUS, TOTOBUT MPE3CHTALIMU HA TEMY.
OcHoOBHBIE
OHSITHS Buonenos, Spyc, Oxonoruyeckas cuctema, [Ipoxynent, Koncymenr,
PenytienT, DKkoaoruyeckas nupamMua.
W TEPMUHBI YHCHT, p

OHHpaSICL Ha MOJYYCHHBIC Ha MPOLIJIOM YPOKE M B MJIIQJUINX KJIACCaX 3HAHUA,
ydamuecs O6CY)KI[aIOT BOIIPOCHI U BBIABUT'AOT CBOU NPEAIIOJIOKCHUA.

Uccnenosarensexnii Bonpoc: KakoBbl 0c00€HHOCTH B3aMMOCBSI3ell MeXKAy IO-
NYJSIUSIMU Pa3HbIX BUIOB U HEKUBOW NPUPOA0ii?

OcHoBHOe co/iep:KaHNe YPOKA

* bruoneno3 kak OMoornUeckas cucTema

* CTpyKTypa OnomeHosa

* HckyccTBeHHBIE OHOIIEHO3BI

* DKoyoruyeckas cucrema. [ pynmbl opraHu3MoB B OHOILIEHO3E: MPOAYICHTEI,

CYMCHTBI, pEAYHCHTHI '
7 P

H-

* [Iummesas uens: CyTh, CTPYKTypa



IIpensiaraemole TA0J MBI, CXeMbI M KPOCCBOP/ABI:

3KONMONMYECKAA CUCTEMA

OpraHusmbl

Mwukpo- b

4

Tlpoaynentel — — ¥ Koncymentnt [~ =% KoHcymeHTHI
2 1-ro nopsaka [ 2-ro mopsaka
T
I ; T T
I ¥ |
e e — Pexynenrs [<— — = 1
-

Munepaiabusie
BelecTsa

I'pynnsi
OpPraHu3MoOB
B OHOLIEHO3e

O0bsicHeHHe MOHATHS

Hpumepsi

IIponyueHnTnl

[IpousBoaHTEIN OPraHUIECKUX BE-
mectB. OHHM MPEBPAIIAIOT COMTHCYHYIO
9HEPIHIO, ONAJAI0IIYI0 Ha 3eMHYIO
MOBEPXHOCTh, B SHEPTUIO XUMHYIECKHX
CBSI3CH.

PaCTeHI/IH, III/IaHOGaKTepI/II/I

KoHncymeHTBI

T'erepoTpodbl, MUTAIOIINECS OPraHU-
YECKUMH BEIIECTBAMH. Y CBAaHBAIOT
OpPTaHNYECKHEe COCANHEHHS, CHHTE3H-
POBaHHBIE IPOIYLIEHTAMH, ITpeBparas
HX B JpYTHe BEIecTBa.

KoncymenTs! nepBoro nopsia-
Ka: paCTUTEIBHOSTHBIC K-
BOTHEIE, IPUOBI, TApa3HTHPY-

Pexyuentsi

IMocne rubenu NpoayLEeHTOB U KOH-
CYMEHTOB pa3pymaroT X OPraHu-
YeCKHEe OCTaHKH JI0 HEOPTaHUIEeCKUX
BEILECTB, ITpeBpallias UX B MUHEepalb-
HBIC BEIECTBA.

8
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IONIHE HA PACTCHUSIX; KOHCY+
MEHTBI BTOPOT'Q MOPsIKa —
XULHUKH.
B ocHOBEOM & Hu
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OpraHusmbl,
ABTOTpObHbIE PactutensHo- XUHUKN MUHepanusyoLe
pactenus =) AfAHble A opraHu4eckme
YKMBOTHbIE BellecTsa
>
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Tembl I IPOEKTOB U MCCAEAOBAHNUI 110 TeMe
* CpaBHEHHUE CCTECTBEHHBIX U UCKYCCTBEHHBIX BOJOEMOB Ha TEPPUTOPUH BaIIIETO

MMPOXUBAHUS.

* [Iporao3upoBaHe H3MEHEHHUH, TPOUCXOMSIINX B AKOCHCTEMAX € IIOMOIIBIO
OUOJIOTUYECKUX MOJEIIEMN.

DJIeKTPOHHBbIE pPecypchl
https://www.youtube.com/watch?v=tJjGmEpb19M
https://www.youtube.com/watch?v=CEiA YkxhzMU

Kpumepuu OYEHUBAHUA. PA3BACHEHUE, Nn0020MOBKA npeseHmayuu

I ypoBenn II ypoBeHb 111 ypoBennb IV ypoBennb
C tpynom Pasbsicusis ceou IIpakTuyecku noi- ITonno
Pa3bACHSET CBOH IIpecTaBIeHus 00 HOCTBIO Pa3bsICHSACT | pa3bsCHAET CBOU
TIpeCTaBIeHAUS 00 0COOEHHOCTAX CBOH MIPEICTABIICHAS
0COOEHHOCTSIX MIPUPOTHBIX TIpeCTaBICHIUS 00 00 0cOOEHHOCTSIX
TIPUPOTHBIX CO00- COOOIIECTB U 3KOJIO- | OCOOCHHOCTSX TPHU- | MPUPOIHBIX
LIECTB U 9KOJIOTH- THYECKUX CHCTEM, POIHBIX COOOIIECTB | C ecT
YECKUX CHCTEM. JIOITyCKaeT MHOTO Y 3KOJIOTHYIECKUX SKOI@I NI

OIHOOK. CHCTEM. cu

=




O060011a€T CBON
HaOJIIOIeHMS,
CBSI3aHHBIE C
CCTCCTBCHHBIMU U
I/ICKyCCTBCHHI)IMI/I
SKOCUCTEMAMH, Ha-
XOMAIIMMUCSA Ha
TEPPUTOPUU CBOETO

O060061aer ceon
HaOJII0IeHNS,
CBSA3aHHBIE C
C€CTCCTBCHHbBIMU H
I/ICKyCCTBeHHI)IMI/I
JKOCUCTEMAMM, Ha-
XOJAIIMMHUCS Ha
TEPPUTOPHUU CBOETO

O60611aeT cBon
HaOJIIOCHHS,
CBSI3aHHBIE C
CCTCCTBCHHBIMU U
HCKyCCTBeHHbIMI/I
JKOCUCTEMAMH,
HaXOIAIIMMHUCS HA
TEPPUTOPUHU CBOETO

O060011a€T CBOMN
HaOJIIOIEHMS], CBSI-
3aHHBIE C €CTECT-
BCHHBIMU H HUC-
KyCCTBeHHbIMI/I
SKOCUCTEMAMH,
HaXOIANTUMUCS
Ha TEPPUTOPUH

MIPO’KUBAHUS, MIPO’KUBAHUS, MIPO’KUBAHUS, CBOETO
TOTOBHT IIpe- TOTOBUT TOTOBHUT MIPOXKHMBAHUS,
3EHTALMH Ha TEMY Npe3eHTALNU Ha MIpe3eHTALN Ha TOTOBUT HACHI-
[IPY [IOMOILY TOBA- | TEMY C IIOMOLIBIO TeMy, HO LIICHHBIE
PHILEH. negarora. HpeCcTaBIseT [IPe3eHTALH Ha
HEKOTOpbIE TEMY.
HEJJOCTOBEpPHbIE
(haxThl.

Ypok 53 / Tema 42: BAOJJOT'MYECKHUE PUTMBbI

4.1.1. Pa3pscHSET pOJb SKOJIOTHIECKUX (JaKTOPOB B )KU3HH JKUBEIX CY-
LIECTB, TOTOBUT NIPE3CHTallUH.

IloacTanaapTsl

PesyabTaThl
OBYYEHUA

OcHOBHBIE
TIMOHATUSA
" TEPMHUHBI

® PaszmbscHser POJIb OHOJIOTHYECKUX PUTMOB B XHU3HU XUBBIX OpraHu3-

MOB.

e [oroBUT Ope3CHTAallMu O 3HAYCHUU OHOJIOTHYECKUX PUTMOB B XHU3HHU

JKUBBIX OPIraHU3MOB.

Buonoruueckuit putym, “buonornyeckue yacer”’, @oTonepruoau3M.

Onwupasich Ha 3HAHUS, MMOJIYYCHHBIC B MJIQJIIMX KJIACCax W Ha MPOILUIOM YPOKE,
y4arumecs: 00CyKIal0T BOMPOCHI, BBIIBUTAIOT CBOH MPEANOIOKCHUS:

— Kak opranu3msI IpuCIIocadIMBatOTCS K Cpeie OOUTaHuUs?

— Kak opraHu3Mbl MOTYT CONTPOTHBIIATHCS BIUSHHUIO CPEIIbI?

Uccienosarensexknii Bonpoc: Kakoe BausiHHe 0KAa3bIBAIOT a0UOTHYECKUE (PaK-
TOPHI HA HHTEHCHBHOCTH OMOJIOTHYECKHX MPoLeccoB?

3HAKOMCTBO C TEOPETHYECKUM MaTepHalioM maparpada MOKET MPOXOJIUTH Me-
TonoM “OO0CyxIeHHe B MajbIX Ipynnax’ Wi WHBIM MeTonoM. Bo Bpems uccie-
JIOBaHUs L1€J€CO00Pa3HO NPEAOCTaBUTh YHAIIUMCS IOTIOIHUTENbHbIE TEKCThI, (HOTO-
U BuneoMatepraibl. [1o Mepe H3ydeHUs 3arOIHIIOTCS TaOIUIBI HITH CXEMBI.

OcHoOBHOe coiep:kaHHMe YPOKa

¢ [TonsTue “buonorudeckuii putm”
* CyTOYHBIE U CE30HHBIE PUTMBI PAcTEHUH M KUBOTHBIX
* @OTONEPUOINUZM

0



IIpeanaraembie Ta0JIMLBbIL, CXeMbl 1 KPOCCBOPABI:

Ce3oHHBIE Buosormieckue Cytounble
PHTMBI PHTMEI PHTMBI
Bo3Hukaror B CBSI3H C BpalicHUEM Bo3snukaror B PE3yIpTAaTEC BpaAlICHUA
3emmu BokpyT ConHIta 3eMiTi BOKpYT CBOEH ocH

BuoJiornueckne puTMbl

CyTo4HbIe pUTMBI Ce30HHbBIE pUTMBI
PackpbiBaHUE 1IBETOB pAHHUM YTPOM IlepeneT nTui B 10)KHbIE pailOHBI
CoH 1 00pCTBOBaHKE YeIOBEKa Crisiuka Oyporo menBeas
Hounas akTUBHOCTB exelt JIuHbKa MIIEKOIMTAIOUINX
JIpIxaTenbHbIN PUTM YeJIOBEKa IIpoOysxaeHne pacTeHUI BEeCHON

ABUTaMUHO3bI YEJIOBEKA

OcCeHHUM TUCTOMA

I'He310BaHME NTHIL

HabyxaHne novek pacTeHuit

TlosiBieHHe NepBbIX IIBETOB

O0pa3oBaHKeE IUIOJIOB M CEMSIH Y PACTCHHIA
UYepenoBanue cTajiuii pa3BUTHs Y HACEKOMBbIX

PexoMeHiyeTcs MO3HAKOMUTh YYaIIUXCSl C UHTEPECHOM JOTMOJHUTEIHHOW HH-
(dhopmaruei.

B 1755 200y 3namenumoiti bomanux Kapn Jlunneii onyoauxosan c8ou 3HamMeHumblii
mpaxmam Somnus plantarum (“Con pacmenuil”), 6 KOMOPOM U3NONCUL CEOU
PE3VILIMANbL MHO20AEMHUX HAOIIO0EHUL, KAK U NOYeMy PACKPbIBArOMCsL yeembl. Pumm
O08UICEHUSL TENECNKO8 8 TeYeHUue CYMOK OH OOBACHSL HEePAGHOMEPHOCMbIO POCMA
HAPYHCHOU U 8HYmMpeHHel cmopoH aenecmkos. Ceoegpementoe 3aKpvimue 1enecmkos
npedoxparsiem NulIblyy OM HAMOKAHUSL NPU NOAGNEHUU POCbL, A NOCIE €€ GbICHIXAHUSL
JIeNeCMKU  PACKPLIBAIOMCSl, 0ABAsl 803MOICHOCb OOCHYNA K NbLIblYe HACEKOMbIM.
Obbiuno makoe packpvimue RPOUCXOOUM HA CAeOVIOWUL OeHb, HO Y HEKOMOPbIX
pacmeHuti u 20paz0o nosdice. Imu HAONIOOEHUS HAMOIKHYAU “KOpoasi 6OMAaHuxos”
(kax naszvieanu Kapna Jlumnes eco yueHuxku u KOWIe2U) HA CO30AHUE YGEMOYHBIX
Y8emos: Kpyea, pas’0eieHH020 HA HECKOIbKO CeKMOpo8, C PACMEHUsiMU, KOMOopbie
PACHYCKAIOMCs U 3aKpblBAlOMcst @ onpeoenénHoe epems cymok. Taxue yeemounvie
4acel ObLIU UM CO30AHbL 8 €20 3HAMEHUMOM DoOmaHuyeckom cady 8 Yncare.

(http://www.botanichka.ru/blog/2015/03/08/tsvetochnyie-chasyi-mifyi-i-realnost/)
Vuenvie makoice 8blOeNsAIOM MeCAUHbIL OUOPUMM, KOMOPbLIL ce ye, bzp 6

¢azamu Jlynor: 1-a ¢aza — nosonynue, 2-1 gaza — pacmymaﬂ
noaHoayHue, 4-1 gpaza — yovisarowas Jlyna.

B nepuoo pacmyweii Jlynor uenogex 6onee axmugen. B ep bi8d
JIynbl  oHCUBHECTIOCOOHOCMb  OP2AHUBMA  CHUJCACMC, KMugeH

yyecmeyem ycmanocms. Ha ¢gpazy nonnonynus (3% HOBOIYHUSL



3 Ons) cmoum obpamums ocoboe sHumanue. B s3mom nepuod HeCKOAbKO CHUMCA-

emcsa Cuyx, 6HuUManue, 3peHue, m.e. CHuxcaemcs 3auuma camoCOXpPaHeHUA.

Ilo

HAOIIOOEHUSIM 8 DU OHU PUKCUPYEMCS YBeauyenue Yucia O00pPOACHO-MPAHCHOPHI-

HblX npoucmecmem].

TeMbl AJIsl IPOEKTOB U l/lCCJIe)IOBaHHﬁ Imo TeMe
b BI/IOpI/ITMLI yelnoBeKa. BiusHue 6I/IOpI/ITMOB Ha OpraHmu3M 4€JIOBCKaA.

JJIeKTPOHHbIE pecypchl
https://www.youtube.com/watch?v=cPd_ZFRoZbc
https://www.youtube.com/watch?v=G6N1uZlt5sU

Kpumepuu OYEHUBAHUA. PA3BIACHEHUE, n0020MOBKA npesesmayuu

PUTMOB B )KU3HU
JKUBBIX OPraHU3MOB.

JKHBBIX OPTaHU3MOB,
YacTo JIOMYyCKaeT
OILINOKHU.

I ypoBenn II ypoBeHb 111 ypoBeHb IV ypoBenb
C tpynom Pasbsicuss poib B ocHOBHOM pa3b- Pasbsicusier poib
Pa3BCHSIET POIb OHMOIIOTHIECKHAX SICHSIET POJIb OHO- OMOIOTHIECKUX
OMOJIOTHIECKUX PHUTMOB B JKU3HH JIOTMYECKUX PUTMOB | PUTMOB B JKH3HU

B )KU3HH YKHUBBIX
OpraHU3MOB.

KHBBIX OpraHH3-
MOB Ha OCHOBE
KOHKPETHBIX
(baxToB.

T"'oToBuT
MIPE3CHTAINH O
3HaYE€HUHU OHOJIO-
THYCCKUX PUTMOB B
JKU3HH KUBBIX Opra-
HHU3MOB TOJIBKO C
TIOMOIIIBIO
TOBapHUIIEH.

T'oToBuT
Npe3eHTaluu O
3HaYE€HUH OMOJIOTH-
YECKUX PUTMOB B
JKU3HM KUBBIX Opra-
HU3MOB, UCIIOJIB3YS
MOMOIIb IIeJIarora.

['otoBut npesenra-
LUK O 3HAUYECHHUU
OMOJIOTHYECKHUX
PHUTMOB B JKU3HU
JKHBBIX OPraHU3MOB,
HO CCBUIACTCS Ha
HEKOTOPbIE HEeJI0C-
TOBEPHBIC (haKTHI.

T'oToBUT npe3eH-
TalMY O 3HAYEHUU
OMOIOTMYECKUX
PHUTMOB B JKHU3HH
JKUBBIX
OpraHU3MOB.

Vpok 54 / Tema 43: SATPSISHEHUE OKPYKAIOIIEM CPE/bI

IoacTanaapTel

Pe3yabTaThl
OBYYEHUS

OCcHOBHBIE
TIIOHATUSA
1 TEPMUHBI

BC3OTXOHHLIC TEXHOJIOTUH.

4.1.1. Pa3psicHsIET pOJIb IKOIOTHIECKUX (JaKTOPOB B )KU3HHU JKUBBIX
CYILIECTB, TOTOBUT IIPE3EHTALINH.

® PaszmsicHser POJIb aHTPOIIOTCHHBIX (baKTOpOB B JKM3HU XUBBIX CYLICCTB.

HO O3HAaKOMJICHHA C TEKCTOM Yy4YalllHueCsa, OCHOBBIBA’ICh Ha YKE HMMCIOI] s

3HaHUAX, cocTapsAoT “Knactep”, unmoctpupyronuii ocodennocgpaxtdpos ¢

IIbI (9KOJIOTUYECKHUX (PaKTOPOB).

i




6akTepun e N
________ AOuoTHYeCKHE
//
buornueckue
pacrenus

Janee yugammuecst 00CyKIal0T BOIPOCHI:

JKoJI0rHYECKHE
¢akTopsbI

AHTpONOreHHbIi

— Kakyto poss B COBpeMEHHOM OOIIECTBE UTPAIOT aHTPOIIOTCHHBIE (haKTOPHI?

— Kak BHI AYyMaETe, 4YTO ABJIACTCA I'NTAaBHBIM UCTOYHUKOM 3arpA3HCHUA Opr)KaIOﬂlef/‘I
cpenabl?

— Kakwue Buzp! 3arpsi3sHeHUs BB 3HaeTe?

— SIBnsieTCst JU 3arpsi3HEHUE OKPY KaroIIeh cpeibl IpoOaeMoi?

— Ha kakoii yactu 3eMiid OHa HPOSIBIISIETCS OOJIBIIE, a T/Ie MEHbIIe?

— Kakue BB 3HaeTE OpraHu3auy, BEICTYIIAIONINE B 3aIIUTY OKPYKAIOIIEH Cpebl?

Hccaenorarensexuii Bonpoc: Kakyro onacHoOCTh IS YeJI0BEKa CO3/1aeT 3arpsi3-
HEeHUe OKpYyxKalulei cpeabl?

3HaKOMCTBO C TEOPETHYECCKMM MaTepuajioM maparpada MOMKET NPOXOAUTh
MetopoM “O0cyxaeHne B Manblx Tpynmax”’. [lyis 3Toro cosmarorcsi 3 TpyMImbL,
[IOMUMO TEKCTa y4eOHHMKa OHM OOECIEeYMBAIOTCS AOIOIHUTEIBHBIMH TEKCTAMH U
WUTIOCTpalUsAMU. B 3aBHCHMOCTH OT THIIA JIOTIONHUTENBHBIX MAaTE€pPHANIOB Pe3yJiib-
TaThl PadOTHl MOTYT OBITH MPENCTABICHEI B ()OPME IIIaKATOB, FPaUKOB, JHATPAMM,
CXEM WJIH TaOJIHIL.
® 3arps3HEHHE BOJBI.
e 3arpsi3sHEHHE aTMOCQEPHI.
® 3arps3HCHHC MOYBHI.

IIpeanaraemble Ta0JIHIBL, CXeMbl H KPOCCBOPABI:

IIpodaema HocaeacTBus IyTu pemenus
Hcrounnkm 3arps3HeHust
3arps3HeHus 3arpsi3HeHHsI npoodJeMbl
3arpsizHeHne SnoBuThle BemecTa, BoIO- | Paspymienue 3ammuT-
aTMocdepsl pacbIBaeMbl€ 3aBOJAMH U HOT'O 030HOBOTO CJIOA
(habpukamu, Ipearnpus- aTMoc(epbl IPUBOAUT
TUSIMHA HE(TEXUMUYECKOH  |K BOSHUKHOBCHHUIO Y 4

IIPOMBIIIJIEHHOCTH W TEILIO- JHOI[Cﬁ paka JIETKHUX,

BBIMH 3JIEKTPOCTAHIIUSIMH,  |AHEMHH U JPYTUX
BBIXJIOIIHBIE Ta3bl ABTOMO- | 3a00JICBAHMIA.
oueii. Y




3arpsi3HeHHE COpoc He(hTH 1 BPEIHBIX HexBartka npecHoi
BOJIBI BELIECTB B BOJOEMBI — BOJBIL, THOEIb pacTe-
OKEaHbl, MOPsl, PEKH, 03€pa. |HUN M KUBOTHBIX
OKeaHa.
3arpsisHeHue [IpeBbiienue HopMbl yio0- |[IpoaykTsl pacnana
TIOYBBI peHUH, XUMHYECKHX Be- 3THX OTXOJOB MOTYT

IIECTB, TIECTHIIMIOB, 3aX0PO-
HEHHE OTPABIISFOIINX
BEIIECTB (K MPUMEPY, paiio-
AKTHBHBIX ) ¥ OBITOBBIX OTXO-
JIOB.

BbI3bIBATb PA3JIMYHBIC
OTpaBJICHUS.

AHTponoreHHnbie GakTopbl

®duznueckue HaKTOphI

Xumudeckue (HaKTopsl

CounanbHble (haKTOpbI

Bubpauuu, usnydenus
pa3IMYHON MIPUPO/IBI,
[IYMBI.

S noBUTHIE OTXO/BI MTPO-
MBIIUICHHOCTH, SITOBUTHIC
XUMUYECKHUE BEIECTBA,

KoH)muKkThI, BOWHBI,
CTPECCHI.

yI00peHHSI.

OTxoibl HOBTOpl-loe HCII0Jb30BAHUC

EMKOCTB /17151 KOpMa JOMAaIIHUX )KUBOTHBIX, EMKOCTD IS
TBO3/€H U UIyPYIOB, TOPIIOK AJISl PACTEHUH, MOJICBEYHUK
U T.IL

http://domosedi.ru/blog/podelki/350.html

HYCTLIC KOHCCPBHBIC OaHKHU

[TuieBbie 0TXOOBI Ynobpenne, KOpM TSI ITHI

HapesaTp Ha IIOJIOCHI U UCIIOJIB30BATH JJIsl U3TOTOBJICHHUS
CYMOK, KOBPHKOB, HTPYILEK, HCIIOJIB30BaTh ISl Mycopa,
3aKpbIBaHMS LIEJIeH, ABIP U T.II.
http://egofactum.ru/kak-mozhno-ispolzovat-staryie-
polietilenovyie-paketyi.html

IInacTUKOBBIEC TTAKETHI

CoxuraTh M 30y HCHOJB30BATh KaK yAoOpeHHe (TOIBKO
Fa3eT])I), afnminKanun, KpaCoO4YHbIC MOJACIIKA U T. 1.
http://home.passion.ru/svoimi-rukami/aksessuary-dlya-
doma/chto-sdelat-iz-starykh-zhurnalov.htm

Crapbie *KypHaJIbI U Ta3€ThI

JlockyTHbIE U3AeNus, CyMKH, UTPYIIKH, MOIYIIKA U T.II.
http://ru.wikihow.com/nosmopro-ucnonv308amo-
cmapyo-00esicoy

IlonomenHnas oJCKIa

ITonomaHnHast nocyna Moszauka (Ha cTeHe, IeKOPHUPOBaHUE ITPEIMETOB),
TOPUIOK JUIsl pACTEHHUM U T.II.

http://mosaic-hobby.blogspot.com/2012/03/blog-

http://'www.babyblog.ru/user/ssvasya/30768

ITnacTukoBbie GYTHUIKN CrpouTensHbIi MaTepuai, BOPOHKA, 1
JIJIsL paCTEHUM U T.J.
http://www.blogimam.com/2013/03

podelki-iz-plastikovyx-butylo -

mye-
-idej/

post_20.html,
a, TOPLLO
tivn




Tembl 1JI1 IPOEKTOB U MCCIEAOBAHUI 110 TeMe
* MeTo1bl TOBTOPHOTO MCIIOIB30BAHUS MTPEIMETOB, BEIOPACKIBAEMBIX YEIIOBEKOM.

b CO3I[.’:1TB MHUHHU-TIPOCKT MO YITYUYHICHUIO DKOJIOTUYECKO 0OCTAHOBKU B HAIIEM TO-

poxne (paiione).

DJIEKTPOHHBbIE PecypcChl
http://www.youtube.com/watch?v=vP3pbh_-pu8
http://www.youtube.com/watch?v=I[Yvc59S7p5w
http://www.youtube.com/watch?v=VbEVsOvEAT7k
http://www.youtube.com/watch?v=UcWpkWBX04E
http://www.youtube.com/watch?v=sW _ihvcLGLI

Kpumepuu OYECHUBAHUA. PA3BACHERUE

(aKTOpOB B JKU3HH
JKUBBIX CYIIECTB.

JKHUBBIX CYILIECTB,
onupasch Ha
BOIPOCHI IEAArOra.

JKUBBIX CYIIECTB,
JIOITYyCKaeT HEeKO-
TOpBIC OITHOKH.

I ypoBenn IT ypoBenn I1I ypoBensn IV ypoBensn
C tpynom Pazbscuser poib Pa3zbsicHsis ponb [IpaBusibHO
Pa3bsICHSIET POJIb AHTPOTIOTEHHBIX AQHTPOTIOTEHHBIX pa3bICHAET POJIb
aHTPOIIONeHHBIX (aKTOpOB B J)KM3HH | (DAaKTOPOB B KU3HH | aHTPOIOTEHHBIX

(haKTOpOB B )KU3HU
JKHMBBIX CYILECTB.

Ypox 55/ Tema 44: COXPAHEHUE BUOPA3ZHOOBPA3HSI.
IKOJIOI'MYECKHUE INTPOBJIEMBI ABEPBAUJIZKAHA

2.1.3. MateMaTH9YECKHMH CII0COOaMH 000CHOBBIBACT CYTh M COMICPIKAaHHE
OMOJIOTNYECKHIX TPOLIECCOB U MPOMCXOISIINE IIPY ATOM U3MEHEHUSL.

4.2.1. O60o01aeT cBoM HaOIIOACHNS U TOTOBHUT MPE3CHTALINH, CBS3aHHBIE C
PErHOHAIBHBIMHU 3KOJIOTHYECKUMH TIPOOIEeMaMH.
4.2.2. Cobupaer (hakTel 00 OXpaHEe BUIOBOTO MHOTOOOPA3HUs KHUBOU
npupoas! AszepOaiikaHa, TOTOBUT MPE3CHTALHH.

IoacTanaapTel

PesyabTaThl
OBYYEHUA

OCcHOBHBIE
TIIOHATUSA
1 TEPMUHBI

Ornmpasick Ha 3HAHUA, TPHOOPETCHHBIE Ha TIPO
KJlaccax, yJaiiecs: 00CyXKJar0T BOIIPOCH:

® [Ipon3BoAHUT MaTeMaTHYECKUE BHIYMCICHHS, KACAIOMINECs HN3MCHEHHUH,
BO3HUKAIONINX B PE3yIbTATE 3arps3HEHHS BO3AyXa TPAHCIIOPTHBIMH
CpEICTBaMH B PaliOHE CBOETO IPOXKHUBAHUSL, U JEIACT COOTBETICTBYIO-

1€ BBIBOJBI.

e [oroBUT MPE3CHTAIMU O MECTax 06PITaHI/IH, pUYrHaX COKpalICHUs
YHUCJICHHOCTU PEAKUX U MOICKAIUX OXPaHE paCTeHI/Iﬁ N ) KUBOTHBIX

paiioHa.

® ['OTOBUT MPE3EHTALUN O MEPOIPHUATHSIX IO OXPAHE UCCIIETYEMBIX

BHJIOB.

e Cobupaet (hakTbl 0 TOCYJAPCTBEHHBIX IKOIOTHYECKUX MPOrpaMMax,
MPETBOPSIEMBIX B XU3Hb B A3epOaiimkane 3a mocieanue 10 ner,
TOTOBHT IIPE3CHTALIMH 110 TEeME.

DKOJIOTHYECKUE CTaHAapThI, Hpe}leano JA0ImycTuMas K@e Tpal
C.
M nx

(ITAK), I'eneTnaeckoe, BUIOBOE U SKOCHCTEMHOE Pa3HOO

S

I.[IilOM ?%I B




— UYro Takoe sKromorus?

— Yo Takoe “3Ko0JI0THUECKas Mpodiiema’?

— KakoBbI IPUYUHBI IKOJOTHIECKUX MPoOIeM?

— Kak onpeaensroTcss MacmTadbl SKOJOTHICCKAX HAPYIIICHHA?

— Kak MOXHO IpeIoTBPaTUTh MOSIBJIICHUE KOJIOTHUECKUX MPodIeM?

Hccenenosareascknii Bonpoc: KakoBbl NMPHYMHBI W TNOCTEICTBHS OCHOBHBIX
IKO0JIOTHYecKUX NpodiaeM Azeplaiigxanckoil Pecny0oinuku? Kakue meponpus-
THS1, HAIIPABJICHHbIC HA COXPAHEHHE BUI0BOI0 Pa3HOO0pa3Hsl JKMBbIX CyIECTB,
NnpoBoAsATcs B Asepdaiigkane?

OcHOBHOe coJep:KaHHe YPoOKa

* DKOJIOTHYECKHE CTaHAAPTHI.

* CoxpaHeHHe OMOJIOTHYECKOT0 Pa3HO00pa3us

* “Kpacnas xkaura” AzepOaiimkanckoi PecrryOnukn

B Tedenue ypoka yyamuecs BMECTE C MearoroM 3HAKOMSTCS C TEOPETHUYESCKUM
MaTepHaioM maparpada, BEIIUCHIBAIOT B TETPAIh ONMPEACICHUS MMOHATHN ‘“DKOJIOTH-
YecKUil cTaHaaptT”’, “mpefeNbHO AOMyCTUMas KOHIIEHTpauysa . 3aTeM aHaIU3HPYIOT-
csl AKoJIOTHYecKue Mpobiembl AzepOaiikaHa, ONPENesIFOTCS UX MPUYUHBI U TTOC-
JIEACTBUS.

Hnst paboThl Hal MPOEKTaMH ITEJaror JEeNUT y4alluxcsi Ha TPYMIbI, pacrpe-
JIeNSieT TEMBI, OIPEACIIAIOTCS. CPOKH BBHIITOTHEHUS. B yueOHNKe Ha BHIMOJHEHNE 1aH-

HOM pa60TI>I OTBCICHO 2 gaca, OAHAKO 3TO 3aJaHHUC II0 BLIGOpy ncaarora MOXKeET

OBITh 3aJaHO B KadC€CTBC JICTHCIO.
MMpEeaACTaBJICHUA PE3YJILTATOB OIMMCAHBI B y‘le6HI/IKe.

Kpumepuu OYEHUBAHUA. 6blHUCTIEHUE, n0020mMoBKa npesenmayuu

Xoa BBIMOTHEHUS pPabOTHI

u  (hopmbl

I ypoBennb

II ypoBensb

111 ypoBenb

IV ypoBenb

IIpoussons marema-
THYCCKHUEC BbIYUCIIC-

BbIBO/IbI UCKIJIIO-
YUTCJILHO IIPpU
IIOMOIIIM 11€garora.

IIpousBonut mare-
MAaTU4YECKUE BBIYUC-

JA€J1a€T COOTBET-
CTBYIOIIME BbIBOJBI.

B ocHoBHOM BepHO
MIPOU3BOJUT MaTe-

JA€J1ac€T COOTBET-

CTBYIOIIIMC BbIBO/JIBI.

CaMoCTOSTEIHHO
HpOI/I3BOHI/IT Marte-

HUSI, KaCaloLIHUecs JICHUS1, Kacaroluecs: | MaTH4ecKue MaTH4YecKue
W3MEHEHHH, BO3HU- | U3MECHEHHMH, BBIYHCIICHUS, BBIYHCIICHUS,
KaIOUIMX B pe3yJIb- BO3HMKAIOIINX B Kacaromuecs Kacaromecs
TaTe 3arpsi3HCHUS pe3ynbTare W3MEHEHWIA, BO3HA- | M3MCHEHUH,
BO3/yXa TPaHC- 3arps3HEHUSL KaroIuX B BO3HHUKAIOMINX B
TTOPTHBIMH BO31yXa pe3yabTare pe3ynbTare 3a-
CpEeICTBaMH B TPAHCIIOPTHBIMH 3arps3HEHUS TPA3HEHUS
paifoHe CBOETo po- | CPEeACTBaMH B BO3yXa BO3IyXa
KUBAHHSA, IETAET paiioHe cBoero TPaHCIOPTHBIMH TPaHCHOPTHBIMH

MHOI'OYHCJICHHBIC poX1UBaHus, C Cp€acCTBaMu B Cpe€acTBaMu B
OLIUOKH, JIeaeT TIOMOIIBIO paiioHe cBOero p&ﬂe cB@ero
COOTBETCTBYIOIINE TOBapUINECH U MPOKUBAHUS, U npslBaH

el 0OTB
CTBY e
BBIBOJ],

B




T'oToBUT
MPE3EHTAIIH O
MecTax OOMTaHMSI,
MPUYUHAX COKpAIIe-

TI'oToBUT
MIPE3eHTAINH O
MeECTax OOMTaHMS,
MPUYHHAX COKpaIIe-

T'oToBHUT
MIPE3CHTALMH O
MecTax oOMTaHMms,
NPUYKHAX COKpale-

T'oToBUT npe3eH-
TaIH O MECTax
oburtaHus, Mpu-
YHuHax

HUS YUCIIEHHOCTH HUS YUCIIEHHOCTH HUS YUCIIEHHOCTH COKpAILleHHUs
PeAKUX U PEAKMX U MOJUIekKa- | PeAKHX U MOoJyIeka- | YUCIEHHOCTH
MOJUIEXKAIUX LIUX OXpaHe LUX OXpaHe pacTe- | PeAKHUX U MoJuIe-
OXpaHe paCTeHUIl U | pacTeHUH U HUU U KUBOTHBIX JKaIlUX OXpaHe
JKUBOTHBIX palioHa ¢ | KUBOTHBIX paiioHa ¢ | paiioHa, HO AOMycC- pacTeHuil u
MTOMOIIIBIO TIeJIarora. | MOMOUIBIO TOBapH- | KaeT HEKOTOpbIE KHUBOTHBIX
LIEH. HETOYHOCTH B paiioHa Ha OCHOBE
MPECTABISIEMBIX peanbHbIX
(hakrax. (hakToB.
T'oToBuT IIpu noaroToBke T'otoBuT npezenra- | CaMOCTOSATENHHO

MIPe3eHTAaI1N O
MEPOIPUATHUSAX T10
OXpaHe
HCCIIEAYEMBIX BUIOB
HCKIJIIOYHUTEITLHO
TIPY TIOMOILH T1e/1a-
rora 1 TOBapuILeH.

[IpE3EHTALU O
MEPOTIPUSTHSIX 110
OXpaHe
HCCIIETyEMBIX
BHUJIOB 4acTo
JIOITyCKAeT OLITHOKH.

LUK O MEPOIIPHUs-
THAX [0 OXPaHE
HCCIICAYEMbIX
BHJIOB, HO
JIOITyCKaeT
HE3HAYUTEILHBIE
OIIMOKH.

TOTOBUT MPE3CH-
TaIK O MEPO-
MPHUATUAXK O OX-
paHe uccie-
JTyEMBIX BHJIOB.

Cobupaet paxTs 0
roCyIapCTBEHHBIX
DKOJIOTHYECKUX
MpOorpaMMax,
MIPETBOPSEMBIX B
JKU3Hb B AzepOaii-
JOKaHE 3a
nocnennue 10 et
TOJILKO TIpU
IIOMOIIY TIeAarora u
TOBapHUILEH,
TOTOBUT
MIPE3CHTAINH 10
TEME.

Cobupaet paxTsl O
rOCYAapCTBEHHBIX
9KOJOTUYECKUX
porpammax,
MIPETBOPSEMBIX B
JKU3Hb B A3epOaii-
JOKaHe 3a
nocnennue 10 jer,
TOTOBHUT IIpe-
3CHTAIMH IO TEME
IIPH TIOMOIIU TOBa-
puuiei.

Cobupaet paxTsl 0
rOCY/JIapCTBEHHBIX
IKOJIOTUIECKUX
nporpammax,
MPETBOPSEMBIX B
JKU3Hb B A3zepOaii-
JUKaHe 3a
nocienuue 10 e,
JIOIyCKaeT
HEKOTOpbIC
HETOYHOCTH B
MPECTaBIIAEMbIX
(hakrax.

Cobupaet dpaxTs
0 Tocynap-
CTBEHHBIX
9KOJOTHYECKIX
porpaMmax,
IIPETBOPSIEMBIX B
JKH3Hb B
Aszepbaiimxane 3a
nocnenxue 10
JIeT, TOTOBUT
OOIIMpHBIE
NPE3CHTALIH 110
TeMe.
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MAJIOE CYMMATUBHOE ONEHUBAHUE
no 6-ii riaBe

1. OT™meTbTE BepHbIE (+) M HEBEpHBIE (—) BRICKA3BIBAHMUS:

[]

(O

O

Bce KOMIOHEHTBI MPUPOAHONW CPEbI, BIMSIONINE HA COCTOSHUE OpPTaHU3-
MOB, TIONYJISIIAN M BUJIOB, HA3bIBAIOTCS] A0MOTHYCCKHMHU.

Brimmagenue ocamkoB — mpuMep aOMOTHIECKOTO haKkTopa.

Cpenoit oOuTaHHMS IS TAPA3UTOB SBJISIETCS] OPTaHU3M XO3SIMHA.

Bo3nyx oTHOCHTCS K OHOTHYIECKUM (haKTOpaM CpPEIIbI.

BripyOKka JiecoB BeIeT K HApyIIEHHIO KACIOPOHOTO PEKUMa Ha IIJIaHeTe.

K OnoTmdeckum ¢pakTopaMm OTHOCHUTCS] KOHKYPCHITHS.

YMeHbIIIEHUE OCBEIIEHHOCTH B BOJOEME C YBEIMYCHHUEM TIIyOHHBI — MpPU-
Mep aHTPONOTeHHOTO (aKkTopa.

Pacrenus, obutaromnye B yCIOBUAX C1ab0i OCBEMIEHHOCTH, — 3TO TCHEBBI-
HOCITUBBIC PACTEHUS.

2. Kakne KOMIIOHEHTBI SKOJIOTHIECKOM CHCTEMBI YKa3aHbI 1Mo HoMepamu 1-57
Pedyyenmul, KoHcymenmbl nepgo2o nopaoka, MuHepalbhvlie 8eujecmsd, npooy-
YeHmul, KOHCYMEHMbL BMOPO20 NOPOKA.

(Ha cxeMe TUIIEBBIC CBSI3M 0003HAYEHBI ~— % a MOTOK PHEpruu  ~ ~P

3. 3anomHuTe TAOIUILY:

Buonoruyeckue puTMsl [Ipuunna [Tpumepst

Ce30HHBIE PUTMBI

CyTO4HBIE pUTMBI

NS



4. Uto n3obpakeHo Ha pucyHke? Kakoe mpaBuio oTpa)kacT TaHHAsS OHOJIOTHIECKast
CTpyKTypa?

5. YcTaHoBHUTE COOTBETCTBUE MEXIy 000JI0YKaMH 3eMIIM U MY TSMH PEILICHUS
poOJIEeMbl UX 3arpsI3HEHHUS:

1. CokparnieHue BpeIHbIX BBIOPOCOB.
2. Hcnonb3oBaHue SHEPTUH COJHIA, BETPA, BOJBI.
3. CoOnroeHne COOTBETCTBYIOUIMX MPABMII MPH A00bIYE, TPAHC-
MIOPTUPOBKE U MepepadOTKe MOJIE3HBIX UCKOIIAEMbIX.
O3eJieHeHNE TOPOJIOB, ITPOMBIIUICHHBIX IEHTPOB.
A. Armocepa OKOHOMHOE U 6osiee 3PPEeKTUBHOE UCTIOIBL30BaHIE BOJBI HA
B. I'mapocdepa MIPOM3BOJICTBE U B OBITY.
C. -HI/ITOC(bepa Brenpenue HOBBIX TEXHOJIOTUH.
7. Tlocanka B mpuOPEXHOM MOJOCE PEK APEBECHO-KYCTAPHHUKO-
BOM pacTUTENBHOCTH.
8. 3amena gBuraTesneil BHyTPEHHETO CTOpaHHA Ha 0oJiee HKOJIo-
THYECKH Oe30TacHBIE.
9. BoccraHoBneHne HapyIICHHbBIX JIAHIADTOB MPH J100BIYE TI0-
JIC3HBIX UCKOIIAaCMBIX.
10. Co3ganue BOJOOXpaHHBIX 30H.

bl

.

6. 3aBepIInTe MPEJIIOKEHISI, UCTIONB3Y I MPEIOKECHHBIC TTOHSATHS:
Buoumvle nyuu, anmponoeenuvie paxmopul, ONMUMATbHAS. UHMEHCUBHOCb, 02Dd-
HUYUQIOWULL PAKMOp, UHPPAKPACHLIE TY4l, Yibmpaguonremosvie ayuu, npeoen
BbIHOCTIUBOCTNU.

e Hambonee OmarompusaTHAs IS KHU3HENCATCILHOCTH WHTEHCHBHOCTEL (haKTopa

HAa3bIBACTCH ...

o SIBisOIIMECs: HCTOYHHKOM TeIlIa — ... HE BOCIPUHUMAIOTCS T71a30M YeJI0BeKa.

e ['panunmy, 3a mpenenaMy KOTOPOH CyIIECTBOBAHHE OpraHM3Ma HEBO3MOJXKHO,
Ha3bIBAIOT ...

e JlesaTenbHOCTh Y€JI0BEKa, COMPOBOXKIAOLIASICS U3MEHEHUEM YCIOBUH KU3HU
HBBIX OPraHU3MOB, OTHOCUTCS K ... >
e 3HaueHue (hakropa, OIU3KOE K KPUTUUECKOW TPaHUIIE U MELIA0

HOPMAaJILHOM >KM3HEACATSIIBHOCTH OPTaHn3Ma, Ha3bIBAIOT. . .
® ... CBETOBOI'O CIIEKTpa UMEIOT OOJIBIIIOE 3HAUCHUE T OTOCMHTES
e Marsbie 103bI... HEOOXOIUMBI OPraHu3MYy TS O@Ra3oBaH ATaMA .

\




7. C 4eM cBSA3aHO yMEHBIIECHHE KOJUYECTBA LIEHHBIX BUIOB PbIO B BOJOEMAax
Aszepbaiimkanckoii PecrryOnuku?

8. OT™MeThTE CXOACTBO U pa3IMYUC 3alIOBCAHUKOB U 3aKaA3HUKOB!

3anoBegHUK 3aKka3sHHUK

9. B kakOM HampaBJI€HUH OCYILECTBIISIFOTCS MUIIEBBIC M SHEPTETUYCCKUE CBSI3H B
3KOocUCTEME?

A KoucymeHTEI [IpoayeHTHI > Penyuentsl
B Penyuentsl > KoHcyMeHTBI —»> IIpoayueHTHI
C IIpoayieHTHI KoncyMeHTBI —> Penyuentsl

10. OTBeThTE HA BOIIPOCHI:

e VueHbIC YCTAaHOBWJIM OJIHY W3 MPUYUH TUOETH MOPCKHX IKHUBOTHBIX, B
YaCTHOCTH KOXXHCTOW depernaxu, TIOJIEHEeH, — MEIIOYKH M3 IJIaCTHKA, KOTOPhIe
B OOJIBIIIOM KOJHYECTBE BHIOPACHIBAIOTCSA B OKeaH. JKMBOTHBIE TPUHUMAIOT MX
3a MeIy3 W 3ariaTtbiBaioT. Kakue Mepsl HE0OXOIUMO MPHHATH, YTOOBI yCTpa-
HUTH 3Ty OMACHOCTH I oOuTaTeNneil Mopei n OKeaHOB?

L4 I[J'IH JJMKBU AT He(l)TSIHBIX pa3iInMBOB B OKEaHC IMpCIarar0oT MOIKUTaATh
He(bTI). HpeZ[CKa)KI/ITe BO3MOKHBIC DKOJOTHYECKHUE IOCICACTBUA NPUMCHCHUA
TaKoTo crocoba JJUKBHU AT He(bTSIHOI‘O 3arps3HCHU.
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MABA 7

BJIIMAHUE OKPYXAIOLLEN CPEbI
HA 30OPOBbE YEJIOBEKA

NOOCTAHOAPTHI,
PEAJIIN3YEMBIE IO ITABE

1.1.1. Cobupaer HHGOPMALIHIO K TOTOBHT IPE3CHTALNH 00 OTpaCcisiX HAYKH (LIUTOJIOTHS,
THCTOJIOTHS], OMOXUMHUSI), M3YHYAIOIIUX JKUBBIE CYLIECTBA.

2.1.1. TOTOBHT NpE3eHTAaINH, CBSI3aHHBIE C CYThIO M COAEPYKAHUEM OMOJIOTMYECKUX IIPO-
L[ECCOB.

2.1.2. ®akramMy OOBSICHSET NPUYMHBI HAPYIIEHUs] 0OOMEHa BEIECTB U TOTOBUT MPE3€H-
TaIWH.

3.1.1. ToToBUT Npe3eHTaNNH O 3HAYEHUH W POJIM COLMAIIBHBIX (akTOpoB B HhOpMHPO-
BaHWH YEIIOBEKA.

3.2.1. ®akTamMu TOSACHSET HACIIEACTBEHHBIC 3200JICBaHMS U ITyTH UX MPEIOTBPALICHHS.

3.2.2. Pa3bsicHseT 3HaUCHKE 3I0POBOT0O 00pa3a KU3HHU U PENPOAYKTHBHOTO 310POBBS,
TOTOBUT pedeparsbl.

4.1.1. Pa3bsicHSET POJIb IKOJIOTHYECKUX (HAaKTOPOB B )KU3HH )KUBBIX CYLIECTB, TOTOBHUT
MPE3eHTALIH.

OBLUEE KONMYECTBO YACOB I10 INABE: 8 yacos
MAJIOE CYMMATWBHOE OLEHWNBAHWE: 1 vac
BOJIbLWWOE CYMMATMBHOE OLUIEHMBAHUE: 1 vac

Ypoxk 59 / Tema 45: BIMSAHUE OKPY/KAIOIIIUX ®PAKTOPOB
HA 3I0POBBE YEJIOBEKA. CTPECC

4.1.1. Pa3psicHsIET pOJIb IKOIOTHIECKUX (JaKTOPOB B )KU3HHU JKUBBIX

IloncTanmapTel
CYIIIECTB, TOTOBUT MPE3CHTAIIUH.
® PazpsicHsieT posib (HAKTOPOB OKPYIKAOIIEH Cpensl B BO3HHKHOBEHHU
Pe3yabTaTsl cTpecca.
OBYYEHUMSI ® Pa3pscHAET 3HAUEHHE CIOCO6OB OOPHOBI CO CTPECCOM, TOTOBHT
pedepatsl U mpe3eHTauH.
OcHoBHBIE
INOHATUsA Crpecc.
1 TEPMHUHBbI
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OO0CyXIaroTcst BOIIPOCH U3 0JI0Ka A M JIOMOJIHATEIHHBIE BOITPOCH:

— Yro Takoe 310poBhE?

— Uto 03HaUaLT 3/10pOBLIN 00pa3 KU3HU?

— Kak opranusm uenoBeka pearupyet Ha OTpUIATEIbHbIC (aKTOPhI CpeIbl?

Bo Bpems o0cyxneHusi menaror HOABOAMT YYalIUXCsl K MBICIM O TOM, YTO
3I0POBbE JICKUT B OCHOBE B3aUMOJACHCTBHS UEJIOBEKA CO CPelNod, B HEKOTOPBIX
ClIydasix HEpBHAs CHCTEMa 4YelIOBEKa MOXKET HE CIIPaBUTHCS C TPYIHBIMH >KU3HCH-
HBIMU cuTyanusiMd. OHEM 13 (aKTOPOB pHCKa JJIsl 3I0POBbS SABIISIETCS CTPECC.

Uccienosarensexkuii sonpoc: Kakue ¢gakropsl Bei3biBaoT crpecc? Kak pearu-
pyeT OpraHu3M 4e/10BeKa Ha CTpeccoBble CUTyalum?

[IpencraBnennsrii B O0moke C TeopeTHYECKHH MaTepuall MOXKET H3ydaTbes
Metonamu “UreHne ¢ ocraHoBKaMu”, “O0CyKIeHIE B MaJbIX IpyNax’ WX HHBIMUA
MeTojgamMu. Bo BpeMs paboThl yualiuecs: UCHOIb3YIOT MPEIOKCHHBIC MM KaKue-
mubo npyrue Tabmuiel u cxeMbl (1-e um 2-a 3amanue w3 Onmoka “llpumeHeHue u
MIpOBEpKa MOTYyUYCHHBIX 3HAHHIA ).

OcHOBHOe coiep:kaHHMe YPOKa

* Ctpecc

* (DakxTOpHl, BEI3BIBAIOIINE CTPECC

» @a3bl cTpecca

* BrusHUe cuibHOTO CTpecca Ha 37I0pPOBhE
* boprba co ctpeccom

IIpeanaraemble Ta0JMLBL, CXeMbl 1 KPOCCBOPABI:

Ilcuxogoruueckue

duznyecKkue U XUMHYECKHE q)aKTop],I.

¢akTopsI:
KOH(ITUKTHI, HETIOHUMAaHNE,

OJIMHOYECTBO, IEPErpy3KH,
HaKa3aHHs, 3aBBIIICHHEIC
TpeOOBaHMsI, BBICOKHI TEMII
KU3HH

TpaBMbl, HHQEKINH, TOKCHHBI,
BBICOKAsl M HU3Kas TeMIieparypa
cpelbl, 3a00neBaHus U
TIOBPEXIEHHS JII000r0o BUaa

aaE~—=0
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‘ DakTOopbl, ABJISIONIHECS NPUYMHON HANIPS’KEHHOCTH OPraHu3Ma

[
[ 1

duznyeckue IIcuxonornueckue

L Xonoo, uzbwimounoe ynompedienue iekapcms, Kongnuxmuwie cumyayuu,
3aepsAzHeHue okpysicaroujell cpeovl, CUTbHbLE yemanocm, 6peonble npuebIuKu,
Quzuyeckue Haspy3Ku, Jcapa cmpax

* yJaIaeTcs cepaleOueHue, HoBbIIIAeTCs apTepHaIbHOE 1aBICHHE,
daza YBEIHYIHUBAETCS COJIEp)KaHNe afipeHaINHa B KPOBH, K MBIIII[AM IIPUTEKAET
Mmobunuzayuy || 00IbIIOE KOJIMYECTBO KPOBH, ocnabeBaeT mpoliecc nuieBapeHns. Yenosek
opeanusma B 9KCTPEMaJIbHOI CUTyal[uy ObIBAET FOTOB 3AIIUTHTH CBOIO XU3Hb U
3JI0POBBE.

* OPraHM3M OKa3bIBAaeT CONPOTUBIICHUE U B pPe3yIbTaTe MpsiMast

Daza conpomusnenus yrposa ociabeBaet. B 3ToT nepuox nocturaercs BhICOKas
opaanuzma CIIOCOOHOCTH K aJlaNTalliy JUIS IIPEOJI0JICHHUS ISUCTBUS
pasopaxcumento cTpecca.

* IOHWYKAETCs COMPOTHBIIEHHE Oopranu3Ma ctpeccy. Ha atoit cragun
Daza ocrabrenus HaOJII0AI0TCsl HEPBO3HOCTD, HEOOBSICHIMAsI TPEBOKHOCTH, OBICTpast
YTOMIISIEMOCTb, Pa3APAXKUTETBHOCTD, JeMpeccust, 0eCCOHHMIIA,

opeanuzma
TOJIOBHBIC OOJIH U T.II.

Ilose3nblii: Bpeannbiii:

MOOMIIU3Y€eT BO3ZMOXKHOCTH
OpraHu3Ma, MOBBILIACT €ro
COIPOTHUBISIEMOCTD K

CHIKAET COIPOTUBJIAEMOCTD
OpraHusma, yxyauiaer

Pa3InYHBIM 3200J1€BaHUAM U CaMOYYBCTBHE U CIIOCOGCTBYeT
YCKOPSIET aarnTaluio OpraHu3Ma Pa3BUTHIO GOJIC3HEHi.

K U3MEHSIOIMMCS YCIOBUSIM

cpelbl.

Bo BpeMms ypoka memaror MOXeT MO3HAKOMHTH YYaIlUXCsA CO CIEAYIOIIeH
nHpopmarueit:

* VYueHue 0 cTpecce co3aall KaHaJCKUi ucciaenoBarens ['ane CWe B 1836 .

* Cratuctuka, mpeacTaBicHHas HamwoHaTbHBIM COBETOM 3 00X
IlIBernu, MOKa3bIBACT, YTO KaX/bIi TPeTUH PeOSHOK B BO3pac
XUYECKHUE OTKJIOHEHHUs (HOYHBIE CTpaxu, HeAepKaH
Kaxxnprii Tpetuii B3pOCHbIi CTpagaeT OT HEIOMORAHUS,
YTHETEHHOT'0 COCTOSHUS U TpeBoru. Kax sl nec
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IKCKypcHH, Ha0TI0AeHHS, IPAKTHYECKHE U JIa00paTOPHbIE padoThI

JlaGopaTopHas padora. OLeHKa TeMIIEpaTypHOTO PeXHMa y4eOHBIX MOMelle-
HUH.

Lenv.: y4UTHCS OLIEHUBATH BO3IEUCTBUE YCIOBUM OKPYKAKOIIEH CPEMBI.

Obopyodosanue: TSPMOMETP AJIsI U3MEPEHHSI TEMIIEPATYPHl BO3AyXa.

Xoo pabomui:

1. U3MepuTh CpemHIOn TeMIepaTypy B ki1acce (Hopma 18-23°C).

2. H3meputh TeMmepaTypy moia.

3. H3MepuTh TeMIepaTypy Y CTE€HBI C OKHAMH M y IPOTHUBOIIOJIOKHON CTEHBI.

Jns 3TOro BCTaHBTE OYEHb OJIM3KO OT COOTBETCTBYIOIEIO MECTa M OTMEThTE

TOKa3aHus TepMOMeTpa (pa3HuIA He JoJvkHA TpesbimaTh 2°C).

4. Ompenenute MakCHMalbHBII M MHMHHUMANbHBIN IOKa3aTead TEPMOMETpa U
MIOCYUTANTE Pa3HUILY MEKIY HUMH.

Hccnenyemsblii 00bEKT PakTUUECKHUE IOKA3ATEIN TEMIIEPATYPBI HOpMa
1 | KnaccHas koMHaTa 18-23°C
2 | Ion > 17-18°C
3 | Pasuuia remnepatyp rnosa, OKHa U <20C
IIPOTUBOIIOJIOKHON CTCHBI

Bo1600:

5. 3amojHUTe TAOIMIly ¥ OMPEICIUTEe COOTBETCTBHE TEMIIEPATYPhI YKa3aHHBIM
HopMam. CrienaiiTe BBIBOJ O BIUSHUH TeMIEpaTyphl B KJIACCHOM KOMHATe Ha Ballry
paboTOCIIOCOOHOCTD.

Tembl I IPOEKTOB U MCCAEAOBAHNUI 110 TeMe

e Crenapuii paguonepenaun “Kak 3aiuTuThes ot ctpecca?”’

e CraThs B )KypHaie Ui MOJIPOCTKOB “Kak 3aMTUTBCS OT cTpecca NIKOIbHUKY?”
e CrieHapwii peKJIaMHOTO pOJIMKA “‘3amuTa oT cTpecca”

DJIeKTPOHHbIE pecypchl
http://www.ted.com/talks/kelly_mcgonigal _how to_make_stress your friend?langu
age=ru

https://www.youtube.com/watch?v=drox5LOF264

Kpumepuu OYEHUBAHUA. pA3BACHEHUE, N0020MOBKA npeseHmaumZ

I ypoBenb

II ypoBeHb

111 ypoBennb

IV ypoBenb

C tpynom
Ppa3bACHSET pob
(haKTOpOB OKpY-
JKaroLIEl cpesbl B
BO3HHKHOBEHHH
cTpecca.

Paswsacuser poinb
(haKkTOpPOB OKpYKa-
o1LEN CpeIbl B BO3-
HUKHOBEHUU
cTpecca ¢
[IOMOIIIBIO
nejiarora.

B ocHOBHOM BepHO
pas3bsCHSET POJIb
(hakTopoB

OKpY Karouiei
Cpenbl B BO3HUK-
HOBEHHH CTpecca.

[Monmpo6HO pa3b-
SICHSICT POJIb
(hakTopoB




C Tpynom pasbsic- Pa3zbscHsis 3Ha- Pazbsicuser Pazbsicuser

HSET 3HAYCHHE YEeHHUE CII0COO0B 3HaYCHHE CIIOCO00B | 3HaUEHHE CIIOCOOOB
croco00B OOPHOBI 00pbOBI CO cTpecc- | GOPBOBI CO 060pBOBI CO

CO CTPecccoM, ro- COM, JIOIyCKaeT CTPECCOM, TOTOBUT | CTPECCOM, TOTOBUT
TOBUT MNPE3CHTAUU OI]_II/I6KI/I, T'OTOBUT MMpE3CHTAllNU. HACBIIIICHHBIC
UCKJTIOFOUUTEIILHO MPE3CHTAI|H C T10- pedepartsl u

MIPY TIOMOIIY TOBA- | MOIIBIO MPE3CHTAIIHH.
pullel ¥ neparora. | TOBAPUIIEH.

Ypok 60/ Tema 46: HACJIEACTBEHHOCTbD YEJIOBEKA U POJIb CPE/1bI
B EE ®OPMUPOBAHUUN

4.1.1. Pa3psicusier POJIb SKOJIOTUICCKUX (baKTOpOB B JKU3HH KHUBBIX

IMoacTanaapThl

CYIIECTB, TOTOBHT MPE3CHTAIIUH.
PesyabTaThl ® PazbscHsET poiib IKOIOTHIECKUX (HaKTOpOB B (HOPMUPOBAHUU HACIEA-
OBYYEHUA CTBEHHOCTH Y€EJIOBEKA.
OcHoBHBIE Hacnenctsennocts, 3menunBocts, ['enetnka, Kapuotun, Ayrocoma,
IMOHATUSA AnnensHble ressl, ['enotumn, @enorun, JloMIHAHTHBIE U PELIECCUBHBIE
N TEPMHUHBI TEHBI.

OCHOBBIBasICh Ha TIOBCEIHEBHBIX 3HAHUSAX W HAOMIOACHUAX, ydalluecs 00CyXk-
JTAIOT BOTIPOCHI:

— UeM 0OBSCHSCTCS CTOJIb OOJIBIIIOE PA3HOOOpa3ue JIoJeH U MoYeMy Ha HaIleH
TUTAHETE HeNb3s HAWTH JBYX COBEPIIEHHO OJIMHAKOBBIX JIOCH?

DopMyIIUpyETCS UCCIIeIOBATEILCKUNA BOTIPOC.

Hccaepopartennbeknii Bonpoc: KakoBbl 0c00€HHOCTH HAC/IEICTBEHHOCTH 4YeJs0-
Beka? Kakywo poab B GopMHpPOBAHHUM HACJIEACTBEHHOCTH 4YeJ0BeKAa UIpaeT
OKpYy:Karomas cpena?

Bonee nomHo marepuansl o reHeTuke OyayT n3ydarbes B 10—11 kiraccax cpen-
Hel mKoiabsl. B 9-M Kiacce maroTcad TOJNBKO NEPBHYHBIE 3HAHUSA IO OCHOBAM
TeHETUKU. YUUTHIBasg WHTEpEeC ydaluxca K JaHHOMY MaTepualy ¥ HEKOTOPYIO ero
CIIO’KHOCTB, YUUTeN0 A 6ojee 3¢p(peKTUBHOrO yCBOEHHS TEMbI ILeJIeco00pa3sHo
[PEIOCTaBUTh JIOMOJHHUTEIbHBIE CXEMAaTUYECKUE M300paKeHUs, MaKeThl, WILIIOCT-
pamuu. Tak kKak MaTepuai sIBISETCS COBEPIICHHO HOBBIM JUIA YHaIIUXCS, Telaror
0o0BsicHsAeT ypok MmeroaoM ‘“Utenue ¢ ocraHoBkamu”. Ha ypoke pexomeHmyeTcs
COCTaBUThH “CIIOBaph”’ HOBBIX TEPMHUHOB U MOHSITHH.

CJIOBAPDb

TI'enemuka — 310 HayKa, H3yJaronas 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH eH ;
Hacneocmeennocmp — 3T0 CIIOCOOHOCTh OpPTaHU3Ma COXPAHATH U TEPEN MTOTOMCTBY
CBOM IMIPU3HAKK U OCOOCHHOCTHU Pa3BUTHS.

Mpu3Ha WJTH TIPO=

H3menuueocms — 310 CBOWCTBO NMPUOOPETEHHSI OPraHU3MOM I
1Iecc BOSHUKHOBEHUS pa3lInuuii cpean ocobei.



(Ilpusoosimca npumepsvl UBMEHYUBOCMU: CHUNCEHUE VPOXICASL 3EePHOBbIX NpU  NIOXUX
NO20OHBIX YCNOBUAX, HUZKASA YOOUHOCMb MOJIOKA NPU NAOXOM KOPMIEHUU KOpPO8, C8emio-
3e/1eHblll Yeem JUCMbes NPU HedoCmamke a3oma u m.o.)

Kapuomun — 3T0 4UCIIO XpPOMOCOM, COZIEPKAIUXCS B OJJHOM sIIIpe.

Aymocoma — Henonosas xpomocoma.

AnnenvHole 2eHbl — TTAPHI ATBTEPHATUBHBIX (IIPOTHBOIOJIOKHBIX) TCHOB, PACIIONIOKEHHBIX B
OJIMHAKOBBIX Y9aCTKaX TOMOJIOTHYHBIX XPOMOCOM M KOHTPOIHPYIOMIUX MPOSBICHUE OTHOTO
MpHU3HAKA.

T'enomun - COBOKYITHOCTh BCEX T€HOB OpTaHU3Ma.

@enomun — COBOKYITHOCTh BHEIITHUX BHIUMBIX IPU3HAKOB OpPTraHU3Ma.

Jlomunanmuutii npU3HAK (2eH) — TPOSBIBIIONINICS y MOTOMCTBA NpHU3HAK (0003HAYaETCS
3arjaBHbIMU OyKBaMmH JaTHHCKOTO andasura: 4, B, C u T.1.)

Peyeccusnulii npusnak (2en) — HEUPOSBUBILMUICS Yy MOTOMCTBa NpH3HaK (0003HAYaeTCs
COOTBETCTBYIOIIEH CTPOUYHOM OYKBO JTaTMHCKOTO andasura: a, b, ¢ 1 T.11.)

OcHoOBHOe cofiep:KaHMe YPOKa

* HacnencTBeHHOCTh 1 I3MEHUYHBOCTD

* MarepraipHbIE OCHOBHI HACIEICTBEHHOCTH

* 'enotun u peroTun

* JloMrHaHTHBIE U PEIIECCUBHEIEC TPU3HAKU

* Poxs cpenpl B popMHUpOBaHNN HACIEACTBEHHOCTH YeJIOBEKa

l'[pe)maraeMble Taﬁ.]'ll/lllbl, CX€MbI U KPOCCBOPALI:

st ayrocoms
T

R
46 xpomocom-
KAPNOTWIM yenoBeka

-_
2 nonosble
XPOMOCOMBbI

AJIUTEJIb
OMHHAHTHas PeneccuBnas
(A. B) (a. b)
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TeMbl aJ15 MPOCKTOB N HccieI0BaAaHUM 10 TeMe
M HCTOpI/IH Pa3BUTUA TCHCTHUKHU.
e 3HaYCHHE F'CHETHKU B COBpCMeHHOﬁ HAYKE€ U OTpaCIIIX ACATCIbHOCTHU YCJIOBEKA.

Kpumepuu OYECHUBAHUA. PA3BACHERUE
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I ypoBenn II ypoBenn 111 ypoBeHn IV ypoBensn
Pa3zbsicusier ponb Pa3zbsicHsis ponb Pa3zbsicHsis ponb Pazbscuser poib
9KOJIOTHYECKUX 9KOJIOTHYECKUX 9KOJIOTHYECKUX 9KOJIOTHIECKUX
(hakTopoB B (hakropos B hopmu- | akropos B hopmu- | (akropos B hop-
(hopmupoBaHun POBAaHUU HACNENCT- | POBAHUU HAC- MHUPOBaHHUU Haclen-
HaCJIe/ICTBEHHOCTH BEHHOCTH YeJIOBEKa, | JIEICTBEHHOCTU CTBEHHOCTHU
4eJI0BEKa, OMUPAsACh | 4acTO JOMyCKaeT YeJI0BEKa, YeoBeKa.

Ha BOIIPOCHI
regarora.

OLINOKHU.

JAOIYCKAa€T HCKO-
TOPBIC HECTOYHOCTH.

Ypok 61/ Tema 47: METO/JAbI U3YYEHUSA HACJIEACTBEHHOCTH
YEJIOBEKA

IloacTanaapTsl

Pe3yabTaThl
OBYYEHUSA

OcHOBHBIE
TIIOHATUSA
" TEPMHUHBI

Yyammecss 00CyXIal0T BOMPOCH M3 OJIoka A TekcTa yaeOHU
03HAKOMHTECSI C TIEPBOM YaCThIO TEKCTa maparpada, ydammech c
rora IepeYHCISIOT HeOOXOUMbIE JUIS U3yYeHUS MaTepraja
JIAIOT UM OTIPeJICIICHUSI.

JIOTMYCCKHUX ITPOLECCOB.

JUIST U3YUCHUS HACJIICACTBECHHOCTH Y€IJIOBCKA.

T'eneanornyeckui,
YECKUH METO/IBI.

OJIN3HEIIOBBI,

X

I_II/ITOFCHeTI/I‘IeCKI/II\/‘I,

2.1.1. TOTOBUT TpEe3CHTAINH, CBSI3aHHBIC C CYTHIO M COJCPIKAaHUEM OHO-

e CoOupaer u mpeicraBisieT MHGOPMALUIO O METOAAX, HCIOJIB3YEMbIX

OMOXUMH-

pe e
i bIO\lie/1a-
PMUH MTOHPTHS,




TI'en, I'enomun, @enomun, Annenvrvle cenvl, JJOMUHAHMHBIN NPUSHAK,
Peyeccusnuwiii npusnax, Aymocomsi, Ilonosvie xpomocomol

UccaenoBaTebCKnuii BOIIpoOC: KakoBbI 0cob0eHHOCTH M€TOA0B, UCIOJb3YyEMbIX
AJIst U3YYE€HUA HACJICACTBEHHOCTH yejioBeka?

Teopernueckuii marepuan 010ka C BO3MOXKHO HM3ydaTh C IOMOIIBIO METOJOB
“Urenue ¢ ocranoBkamu™’, “3ursar’, “O0cyxieHne B Maiblx rpynmax” u ap. Bo
BpeMsl M3yUEHHS ydalluecs 3amojHAI0T NMPEUIOKEHHYI0 Tabnuny (2-e 3amaHue B
oiroke “IIpumMeHeHNE U MPOBEPKA TOTYICHHBIX 3HAHMM ).

OcHoOBHOe coiep:kaHHMe YPOKa

* Crniermudrka (0COOEHHOCTH ) N3YUCHUS HACIIEICTBEHHOCTH YEJIOBEKa

* ['eHeanornuecKmii METO/I OCHOBBIBAETCS HA M3YUCHUH POJIOCIOBHOM YeloBeKa

* BiM3HEIOBBINH METO NCTIONB3YIOT JIJIS ONIPE/ICIICHUS BIUSHUS CPEJIbl HA TEHOTHUI

* [luToreHeTHYECKHM METOI OCHOBAH HAa M3YYCHUM KOJIMYECTBA M CTPOCHHUS XPO-
MOCOM

* buoxuMuveckuii METO/ MPUMEHSCTCS JIJIsl BBISBICHUS NMPUYUH HAPYIICHUS 00-
MEHa BEIIECTB B OPraHU3Me

* ['eneTHYeCKOE pazHOOOpa3He YeIoBeKa

Pabora, mpencraBnenHas B 61oke “JleaTenbHOCTD”, BHITIOMHAETCS CO BCEM KJilac-
coM. Bo BpeMs paboThI memaror moapo0HO OOBSICHICT yUaIIuMCs TIpaBUjIa COCTaB-
JICHHUSI POAOCIOBHOM, 3HaUeHHE OOLIETIPUHATHIX YCIOBHBIX 0003HauUEHUil, B TeTpa-
SIX I€TAI0TCSI COOTBETCTBYIOIIUE 3AIHCH.

[Menaror ¢ ygamumucs oocyxmaet Borpoc “MOXKHO JIH 1O POIOCIOBHOH OITpe-
IETTUTH T HACJICIOBAaHUS MpU3HAKA (JOMHHAHTHBIN WM PEIECCUBHBIN)?” W TOA-
BOJUT UX K BBIBOJY, UTO 3TOT METOJ BO3MOKEH JIMIIb B CIy4asx, KOrga TOYHO U3-
BECTHBI POJUTENN U TPEJKH HOCUTENS TOTO WJIM WHOTO NMPHU3HAKa, KOTOPHIH HEoO-
XOJMMO TIPOaHaIN3UPOBATh.

[IpumeHeHneM 3TOT0 METO/Ia JOKa3aHo, YTO Y YeJI0BeKa OJHH NMPU3HAKK KOHTPO-
JUPYIOTCS KaK JOMUHAHTHBIC, IPYTHE — KaK PEIECCUBHEIE.

['eneanormueckuii MEeTONl HE TONBKO MAaET BO3MOXKHOCTH OOBSICHHUTH TOSBICHHE
HEe)XXeNIaTeIbHOT0 TIPU3HAKa, HO U CIIYXHT IEeJIIM TUarHOCTUKU CTENIEHH pHUCKa B re-
HETUYECKUX CUTYaIUSIX.

IIpeanaraemble Ta0JIMLBbIL, CXeMbl 1 KPOCCBOPABI:

Merton CyTb MeTO2 ITpuMepsbI HCHO/IB30BaAHUS
OcHoOBbIBaeTCs Ha U3y4eHUH reHe- | ['emo¢uins, uBeToBast
AIOrHYECKOro JipeBa (POA0CIIOB- ClIenoTa.
T'eneanoruyeckuii HOI#1) YenoBeKa, OMpeaesieTCs

JIOMUHAHTHOE WM PELECCUBHOE
HaclleIOBaHue MIPU3HaKa.
[IpumensieTcst 11 onpeaeIeHus
XapakTepa BIUSHHUSA CPEIbl HA 3TOT
MpU3HAK. DTH BIHMSHUS U3yda-
FOTCSI Ha OJTHO- WJIM PA3HOSIMIICBBIX
OJIM3HENaxX, IT0CIe Yero aHallu3
PYIOTCS ITOJIyYCHHBIE PE3yJIbTa

8

ban3nenoBbIit




IuToreHeTnyecKuit Merton OCHOBaH Ha U3yYCHUU
KOJIMYECTBA M CTPOCHHS Cungpom [layHa.
XPOMOCOM.

Buoxumuyeckuii Merton IpUMEHSETCS JUIS BbISB-

JICHUS IPUYUH HapyUICHUs CaxapHblii 1uaber.

oOMeHa BCUICCTB B OPraHU3MeE.

TeMbl 1J11 IPOEKTOB M UCCJIACAO0OBAHMI 110 TeMe

» Haiimute B MHTepHETE MHGOPMAIMIO O POMOCIOBHOM ['aiKHOCKOBBIX M paccKa-
JKUTE O TOM, KaKhue€ OCOOCHHOCTH BEIMKOTO IUpIkepa Hussum mepemnuim emy 1o

HaCJENICTRY.

DJ1eKTPOHHBIE PecypPChl
https://www.youtube.com/watch?v=tw730VQStal
https://www.youtube.com/watch?v=Bnl0zg9ie6¢
https://www.youtube.com/watch?v=AHqVnjDdeqk

Kpumepuu oyenusanus: npedcmaegienue ungopmayuu

I ypoBenn

II ypoBeHb

111 ypoBeHb

IV ypoBennb

Cobupaer u mipen-
cTaBisieT nHpOpMa-
LIUIO O METO/IaX, HC-
MOJIb3YEMBIX JUIS
W3yYCHHS HACTIEICT-
BEHHOCTH YeJIOBEKa,
HCKITFOYHUTEIBHO C
MOMOILBIO TIearora.

Cobupaer u mpen-
CTaBJIET HETIOJIHYIO
nHDOpPMALIHIO O
METOJaxX,
HCIOJB3YyEMBIX JJId
W3y4YeHUs Haclle]l-
CTBECHHOCTH
YeJIoBeKa.

Cobupaer u mipen-
craBisieT nHpOp-
MalIMIO O METOAAX,
UCIIOJb3YEMbIX JUIs
U3yUCHHUS HACTCICT-
BEHHOCTH YEJIOBEKa,
JIOTyCKasi He3HAYH-
TeNbHBIE
HETOYHOCTH.

Cobupaer u mipen-
CTaBJISIET OOIIU-
HYIO
nH(GOPMAILIHIO O
METO0/1aX, UCIOJb-
3YEMbIX IJId
HU3yYEHHUS
HacJIeJICTBEH-
HOCTH YE€JIOBEKA.

Ypox 62/ Tema 48: HACJIEJCTBEHHBIE 3ABOJIEBAHU S

IloacTanaapTsl

PesyabTaThl
OBYYEHUA

OcHOBHBIE
IMOHATUSA
" TEPMHUHBI

2.1.2. ®akTamp OOBSCHSACT NPUYHHBI HAPYIICHHS OOMEHa BEIIECTB U
TOTOBHT NPE3CHTALINH.
T'OTOBUT TIpE3eHTAIMH O 3HAYCHUH U POJIM COLMATBHBIX (haKTOPOB B
(hopMHPOBaHUH YETOBEKA.
®dakTaMy TOSCHSET HACICJACTBEHHBIE 3a00JICBaHUSI M MyTH HX
HPEIOTBPALCHHSI.

3.1.1.

3.2.1.

o dakTamu 00BICHIET NpUYHUHBI HAPYHICHUSA oOMeHa BCIICCTB B PE3YJib-
TaTC HACJICJACTBCHHBIX 3a00JIEBaHHIA.

e TOTOBHT IPE3CHTALMIO O BIMSHUM W 3HAYCHHH COLHAIBHBIX (haKTOPOB
Ha (opMupoBaHUe TIOfeH ATbONHOCOB U JIIOACH ¢ cHHApoMoM JlayHa.

e (dakramy NOSACHSAET IPUIUHBI HACIIEICTBEHHBIX 3a00JI€BAHUM.

-

\

Anp6unnsm, cuaapom JlayHna, Tanaccemus
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Vuaiuecs, OCHOBBIBAsSICh Ha JKM3HEHHBIX 3HAHUAX U HAOJIIOJECHUAX, TI'€HETHYE-
CKHX 3HAHMSIX, 00CY)KIalOT BOIPOCHL. Bo BpeMsi 0OCYKICHHUS BO3MOXKHO HCIIOIb-
30BaTh Tabnuiy 3XV.

— EcThb 5m pasHHMIla MeXmy HaCIIeICTBEHHBIMH OOJIC3HSMH, BPOXXICHHBIMH 00-
JIE3HSIMH M TIOPOKAMH Pa3BUTHS?

— B uém ona 3aknmrouaercs?

— [Mouemy HEOOX0OAMMO H3y4aTh HACIIEJCTBEHHBIE 0OOJIE3HU YeroBeKa?

— Kak u3y4aroT reHeTuKy 4yenoBeka?

[locne 3aBepmieHust paboTel B OJ0ke “JleaTeTpbHOCTH” TMenaror MOJBOIUT yda-
mUXcsl K MBICIH O TOM, YTO €CIM OOJIe3Hb BO3HHUKIA IOJ JCHCTBHEM (hakTOpoB
BHEIITHEH CpEJbI, €€ CUUTAIOT npuobpemennoli (HaIpuMep, YPOJACTBO TUIOAA, BHI3-
BaHHOE BUPYCOM KpacHyxu). Eciu e nmpuuuHa — AeeKTHBIC TeHBI POIUTENCH, TO
00JIe3Hb CUHUTAIOT HacliedcmeenHol. TakuM 00pa3oM, 310pOBBE YEIOBEKa BO MHO-
TOM 3aBHCHT, HACKOJIBKO 3JI0POBBI OBUIH €r0 POAMTENH, a TAKXKE MPEANICCTBYIONINE
KM MOKOJICHHS.

Uccienorarenbcknii Bonpoc: Kakue cymecTBylT HacjaeqcTBEHHbIE 3a60/1eBa-
Hus YejioBeka? KakoBa npuymHa HAcC/IeACTBEHHbBIX 3a00/1eBaHMii?

YuuThIBask aKTyaJIbHOCTh JJAHHOTO MaTepHalia i HHTEPeC YIAInXCs K HeMy, YIH-
TEJII0 JiJ1s1 00JIee MOIPOOHOr0 03HAKOMJICHHSI ¢ TEMOM 1IEIeCO00pa3HO NPEIOCTaBUTh
IUTSL I3YYCHHS JIOTIOJTHUTEIILHBIC TEKCTHI U WILTFOCTpAIK. TeopeTudecKuil Marepuan
omoka C BO3MOXXHO HW3ydYaTh C ITOMOIIBI0 MeTOoAoB “UTeHne ¢ ocTraHOBKamu
“3urzar”, “O0CyKIeHNE B MAIBIX TPYIIIAX’~’ WA KAKUM-JIHOO HHBIM METOJIOM.

Ypok BO3MOKHO MPOBECTH U B (opMe KOH(MEPEHIUH, TIe ydaruecs (TPyIbl
yYaIuxcs) 3apaHee TOTOBAT OTAEIbHBIE COOOIICHHS 10 TeME U MPEICTaBISIOT UH-
(hopmanuro B BUIE dJIEKTPOHHBIX MPE3CHTAIIHN.

OcHOBHOe colep:KaHue YPOKa
e HacnencrBeHnHble 00JI€3HH YeIOBEKA
e Kraccudukanus HacleICTBEHHBIX OONe3HEH: M3MEHEHHS, MPOUCXOASIINE B
reHax, 3a00JeBaHms, CBI3aHHBIE C XPOMOCOMaMH
e HacneacTBenHas mpenpacioio)KeHHOCTh K 3a00JICBaHHISIM
e  ®DakTOpBI PUCKA, SBIAIOMNECS MPUIMHON BO3HUKHOBECHHS HACIICICTBEHHBIX

3a001eBaHUil
\
0 Ptl



IIpeanaraemble Ta0JMLBbIL, CXeMbl 1 KPOCCBOPABI:

HacnencrBennsie 3a001€BaHMs

pd ™~

H3menenus, MpoOUCXOAIINe V3MeHEHNs, IPOMCXOISAIIHIE
B IcHax B XpOMOCOMax
LBeroBas cienora AnpOHHI3M \L
Cunnpom JlayHa
Tamaccemus T'emodrmus
HaszBanmue IIpuznaku IpuunHbI Tun nacaeno- Merton
3a0o0s1eBa- 3a00/1eBaHNsA 3a0o1eBaHus BaHUs HacJen0-
HHUS BaHUS
B Bonocax, riasax, pec-
B ocHoBHOM
Anbou- HUIIAX U KOXe 4yeloBeka | M3meHeHus, nmpo- AVTOCOMHO Buoxumu-
HI3M OTCYTCTBYET IIUTMEHT HCXOJSIIUE B TeHAX Y . YEeCKUH
peLeCCUBHBIN
MEeJIaHUH
M3menenus, npouc-
T'emodu- HecseprbiBaemMocTh 1P X-clenineHHoe I'eneano-
w XOJSIIIHE B FeHax .
s KPOBH pereccuBHOE THIECKHH
(8 X-xpomocome)
OTCTalOT B yMCTBEHHOM
Pa3BUTHH, UMEIOT OIH3- N
Hannuue numnei
KO MOCaXEHHEIE IJ1a3a,
Cunapom XpOMOCOMBI B 21 Hutorene-
MINPOKYIO HEPEHOCHILY, N
Jayna o rape ayTocoM TUYECKUH
N3MEHEHHBIH PUCYHOK
(47 xpomocom)
CKJIQJIOK Ha JIQJIOHX U
CTYTHSIX
YenoBek He pa3ndaeT W3menenns, npouc-
IIBeToBas . N X-cremnjaeHHoe I'eneanoru-
M KPACHBIH U 3eJICHBIN XOJSIINE B TeHaX .
crenoTa peleccuBHOE YEeCKUH
1[BETA (B X-xpomMocome)
H3menenus,
Tanacce- PaszBuBaercs Tsoxenas AyTocomHO- buoxumu-
o MPOUCXOAAIINE B N o
MHUS (hopma MaJIOKpOBHS reHax PpeLeCCUBHBIN YEeCKUH

* JKenamenvno npedocmaeums yuaujumcs OOROIHUMENbHYIO unpopmayuto 06 smux 3a60-
JIeBAHUSX.

** B Azepbaiioscane Haubonee pacnpocmpanenHbiM 2eHeMUYecKum 3a601e8anuem aeisen-
¢ manaccemus. Bonvwe eceeo cryuaee zabonesanus nabrwodaemcs 6 pationax: Llexu,
Tabane, Ozysze, Aeoawe, llamaxe, Yoocape, Ucmaunnvr, Caamivi, Ca6upa6ade Te e
Kiopoamupe.  Iloosmomy neobxo0umo osHaxomumo  yuawuxcsi ¢ cg@neem

unpopmayuerl. \



U3ITy4eHue CHTapeThl

HapKOTUKHU \

pa3IUYHbIE JIEKapPCTBEHHbIE IPEMapaThl

CIIUPTHBIC

HAITUTKH

HacaencrBennas
NMpeIPacHoJI0:KeHHOCTH

TeMbl I MPOEKTOB U UCCJIETOBAHUIA 110 TeMe

1. Buonornveckue u COIUaNbHBIC ACTICKTHI afaNTallly IeTel ¢ cuaapoMoM JlayHa.
2. OTHOIIEHHUE K ATbOMHU3MY Y pa3HBIX HapoaoB Mupa. CoIMaIbHBIC aCTIEKThI
aJlanTaluy aTbOMHOCOB B Pa3HBIX CTpaHaX MHUPA.

Kpumepuu OYEeHUBAHUA. 06‘bﬂCH€HM€, no020mMo6Ka npesenmayuu, nosicHerue

I ypoBenn IT ypoBenn I1I ypoBensn IV ypoBensn
OOBsICHSICT OOBsCHSIET TIPU- ®dakramu 00bsicHsIst | OOBACHSIET NPH-
MPUYHHEI YMHBI HapYILIEHHS MPUYUHBI YUHBI HAPYLIEHUS
HapylleHusi ooMeHa | oOMeHa BEeUIeCTB B HapylleHust oOMeHa | oOMeHa BElIECTB B
BEIIIECTB B pesynbTare BEILIECTB B pesynbrare
pesyibrare HAaCJIE/ICTBEHHBIX pe3yibTare HacieA- | HaciIeACTBEHHBIX
HACJIe/ICTBEHHBIX 3ab0JIeBaHNH, CTBEHHBIX 3a001e- 3a00JIeBaHNH,
3a0oeBaHuil, He OnMpasich Ha BaHUIl, JOIyCKaeT onupasich Ha
OIMPAsICh HA (PAaKTHI. | HEZOCTOBEPHBIE HE3HAYUTEIIbHbIC MHOTOYHCIICHHBIC

(haKxThI. OINOKH. (haxTHI.

T'oToBur npesen-
TaLHUIO O BIUSAHUU U

T'oToBut npes3en-
TaLUIo O BIUSAHUU U

I'oToBuT npesenra-
LU0 O BIMSHUU U

I'oroBUT HaCBIIIEH-
HYIO TIPE3CHTALNIO

3HAUCHUM COLMAlb- | 3HAYCHUM COLMAb- | 3HAYCHUU O BIIUSIHUM U

HBIX ()aKTOPOB Ha HBIX (JAaKTOPOB Ha COIMAJIBHBIX 3HAUCHUH
(dhopmupoBanue (dhopmupoBaHue (hakTOpOB Ha COLIMAJIBHBIX (paKTO-
JIoJIel aJlbOMHOCOB | JItoJiel ajlbOMHOCOB | (popMHpOBaHKE POB Ha

W JIFOJIeW C CUHIPO- | W JIIOJeH ¢ nroziel anbOMHOCOB | popmupoBaHHE
MoM JlayHa ToibkO | cuHapoMmoM JlayHa | M JIIOJEH C JroJIel aTbOMHOCOB
C MOMOIIIBIO Nea- C ITOMOIIIBIO cunapomoM JlayHna. | u mroned ¢

rora v TOBapHuied. | menarora. cuHapomoM JlayHa.
[osicasier npuumnbl | [Mosicasier npuunabl | @akramu nosicasier | [losicHsieT mpU4nHEL
HACJIEICTBEHHBIX HACJIeICTBEHHBIX MPUYMHBI HAacTE- HAaCJIeICTBEHHBIX
3a00JIeBaHMI 3a00JIeBaHMIH, CTBEHHBIX 3a00J1e- 3a0QAEBaHMId, OITH-
HCKITIOUUTENLHO C TIONTB3YSICh BaHUI, IOMycKast pasc TOYNBIC
TIOMOIIIBIO BOIIPOCAMHU HEKOTOpBIE

Teiarora. nejarora. HETOYHOCTH.

B




Ypoxk 63 / Tema 49: XPOMOCOMHOE OIIPEJEJIEHME I10JIA.
HACJIEJOBAHMUE, CHEIIVIEHHOE C I10JIOM

2.1.1. T'oTOBUT Ipe3eHTALUHN, CBSI3aHHBIE C CYThIO U COZIEpXKaHUEM

IMoacTanaapThl
OMOJIOTUUECKUX TPOIIECCOB.
PesyabTaThl e [oToBUT mpe3eHTaK 00 0COOSHHOCTSX 3a00JIeBaHMH, CIEIUICHHBIX C
OBYYEHUA ITOJIOM M HACJIECTBEHHBIX 3a00JI€BAHNH YEI0BEKA.
OcHOBHBIE
MOHSITHS XpoMocoMHOe ompeeneHue nona, Hacnenosanue, CenieHHOE ¢ TIOJIOM,
T'enrl, cuemierdsie ¢ mojioM, I'emodmmms, I{BeToBas ciemora
" TEPMHUHBI ? ? o - I

Omnwmpasice Ha HH(GOPMALIMIO, MPHOOPETEHHYIO B pPE3yJIbTaTe W3yuYeHHs Mate-
pHAJIOB 3TOTO pa3fielia, yJyanuecs 00CyKIatoT BOPOCHI:
— Kaxk Ha3pI1BatoTCsSI XpOMOCOMBI, OJTMHAKOBBIC Y OOOUX TIOJIOB?
— Kaxkue XpOMOCOMBI HAa3bIBAIOTCH MOJIOBBIMU?
— MOXHO JI1 TIpeJIcKa3aTh pOXKJIcHUE peOeHKa ONPEIeICHHOTO moJia?
— OT 4ero 3aBUCHT ITOJI HOBOPOXKIEHHOT'O MITa ieHIIa?
— ITouemy y OIHOM 1 TOM K€ Taphl pOAUTEIICH POKIAAIOTCS ASTH Pa3HOTO MmoJia?
— [ToueMy HekOTOpBIC OOJE3HH JKCHIIMHBI TIEPEAAI0T CBOUM CHIHOBBSM, a JOYECPU
STUMH OOJIE3HSIMU HE CTPATAIOT?

Uccaenosarenncknii Bonpoc: Korma onpenensiercst moJ pedenka? CyiiecTBy-
10T Ji1 3200/1eBaHusl, CBSI3aHHBIE C MOJI0M?

Teopernueckuii mMarepuan maparpada HU3ydaeTcs METOJIOM, KOTOPBIH Ienaror
CUMTAET eJeco00pa3HbIM B IaHHOM cilydae. PekomeHayeTcs, Hapsay ¢ y4eOHUKOM,
03HAKOMHTD YYAIUXCs C JOTIOIHUTEIbHON HHPOpPMAIHEH.

OcHOBHOe cofiepKaHHe YPoKa
*  XpOMOCOMHOE ONpe/e/iCHHE Moa
* Hacnenoanue, ClieTUICHHOE € TIOJIOM
» HacnenctBeHHas mpeapacloioKeHHOCTh K 00JIE3HAM
*  MeauKo-TeHETHUECKUE KOHCYIbTAIluN

IIpeanaraemble Ta0JMLBbI, CXeMbl 1 KPOCCBOPABI:
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Mpvanarw
He np: A P

MNpuakaxw
Ke NPOFBNAITCS

MoKaHakw
NPOFBNAITCS

Npu3anaa

A

HacnenoBanue, cuensieHHoe
X-xpomocomou (H — HopmanbHast
CBEPTHIBAEMOCTb KPOBH, h — remo-
rmst)

Bo BpEM: ypoOKa IeJaror MOKET O3HAKOMHUTL yJallluXcCs CO CICAYHOINMU (l)aKTaMI/IZ

HacnenoBanmue, crermieHHOS
¢ Y-xpomocomoii (IPOSIBIISIETCS TOIBKO Y
MaJIbYUKOB)

o  “Ileemosasn crenoma” — Oblna Ha3BaHa B yecTh J»xoHa JaJIbTOHA, KOTOPHIH BIIEPBbIC
OIHCAJ OJTUH U3 BUOB IIBETOBOM CJICMIOTHI, HA OCHOBAaHHH COOCTBEHHBIX OIYIICHH, B
1794 rony. JlansToH HE pa3nuyai KpacHBIN I[BET, HO HE 3HAJ O CBOCH LIBETOBOM CIIETIOTE
1o 26 net. Y Hero ObuIHM TpH Oparta U cecTpa, U ABOE U3 OpaTheB CTPalaiy IIBETOBOM
CJICTIOTOM Ha KpacHBIH 1BET. JlabTOH MOAPOOHO OIMMCca CBOM CeMEHHBIN nedeKT 3peHus
B HeOoubIol KkHHTe. braromaps e€ myOauKanuy i MOSIBIIIOCH CIIOBO “TABTOHU3M .

e Ha 100 neBouek cpenu 6enoro HaceneHus CIIA poxmaercs 106 Mmanbunkos; B ['pernn —
113,2; B FOxHoit Kopee — 113,1. B cpennem y denobeka Ha 100 HOBOPOXKACHHBIX Jie-
Bouek npuxoautcs 103 Manpunka, K FoHoIeckomy Bospacty Ha 100 ronome#i —100 me-
Bymiek, k 50 rogam Ha 100 >xeHIIUH — 85 My>XuuH, a kK 85-neTHeMy Bo3pacty Ha 100
JKCHIIUH — Bcero 50 MyK4uH. DTO H3MCHEHUE COOTHOIICHHS MOJIOB OOBACHICTCS UX
Ppa3HoI *KHU3HEeCIIOCOOHOCTRIO. Kak y uenoBeka, Tak U y )KHBOTHBIX MY>KCKOH I1OJT
OKa3bIBACTCSI MEHEE YCTOMYUBBIM K HEOIArOMPUATHBIM (PaKTOpaM OKPYIKAIOIICH CPE/IbI,
MMO3TOMY MPOJIODKUTEILHOCTh KU3HH MY)KCKUAX 0COOCH KOpoUe, YeM KEHCKHUX.

JJIeKTPOHHbIE pecypchl
https://www.youtube.com/watch?v=pl2gIwrd4jTg

Kpumepuu oyenusanus: nod2omogxa npeeHmayuti

I ypoBenb 11 ypoBensb 111 ypoBeHb IV ypoBennb
I'oToBUT IIpu noaroroske IIpu noaroroske I'oToBuT
Ipe3eHTauu 00 Npe3eHTalnn 00 Npe3eHTauu 00 HaChIICHHbIE
0COOCHHOCTSIX 3a- 0COOEHHOCTSIX ocoOeHHOCTSX 3200~ | mpe3eHTanuu 0o
OoseBaHui, crern- 3a00JIeBaHNH, JIeBaHW, CLIETICH- | 0COOCHHOCTSIX 3a-
JICHHBIX C IIOJIOM H CILICIICHHBIX C HBIX C TI0JIOM U Hac- | OoJieBaHHMIA,
HACJICICTBEHHBIX 3a- | IIOJIOM U NencTBeHHbIX 3260- | cugifiennnc
OoneBaHHH YesoBe- | HACJICICTBEHHBIX JIeBaHMUIl YenoBeka, | IO Hac
Ka, TOJIBKO IIPH 10~ | 3a00JIeBaHUH de- omnypaeTcs Ha He- BEH
MOIIY [learora u JIOBEKa, UCTIOJB3YeT | KOTOPbIe HEAOCHD- 320011
TOBApHIIIEH. MIOMOUIb TIearora. BepHBbIE (AKTHI. 4eJioBe

\/




Ypox 64 / Tema 50: OBPA3 JKU3HU YEJIOBEKA

3.2.2. PazbscHsieT 3HAYCHHE 30POBOT0O 00pa3a KU3HU U PEIPOLYKTHBHOTO

MoncrannapTet 3710pOBbSi, FOTOBUT Pe(epaThL.
® Pa3psCHSCT CyTh BIMSHHUS BPEAHBIX NPUBBIYEK Ha 00pa3 >KM3HH U
Pe3yJbTaThl 3JI0POBbBE YEIOBEKa.
OBYYEHUS ® Pa3pscHAET 3HAYEHHE 3I0POBOTO 06pa3a JKU3HH M PENpOLyKTHBHOTO
3II0POBBSI, TOTOBUT pedepaTsl.
OcHoBHBIC
INOHATUA O06pa3 xu3Hn, BpenHsre MpuBBIYKY, ATKOTOJIBHEIN rematut, Luppos
W TEPMHUHBI

Hcnonb3ys noBceqHEBHBIEC 3HAHUS M HAOIOACHUS, yyaluecs 00CyKIat0T BOIPOCHL:
e UYto Takoe MpPUBBIUKA?
o Kaxkue nonesnsie ¥ BpeAHbIE IPUBBIYKY BBl 3HaeTe? [IpuBennuTe npumepsl.
e ][ yero Hy HBI MOJIE€3HbIE TPUBBIUKUA?
e KakoBBI BO3MOKHBIE IIOCTEICTBUS BPEIHBIX IPUBBIUEK?
o [louemy KypeHue (JIKOrOJIM3M) OTHOCST K BPEIHBIM MPUBBIYKAM?
e [loueMy NMpUBBIUKY KypUTH (AIKOT'OJIM3M, HAPKOMAHHUS) CYUTAIOT OOJIBIINM
37I0M He TOJIBKO I CaMOro KypUJIbIMKa, HO U ISl OKPYKAIOIIHX ?
e [louemy TabGayHbIil ObIM TAK BPEICH )KEHIINHAM — OYAyIIUM MaTepsm?

Ha stom sTame BO3MOKHO MCHOJB30BaTh MeTod 3XY, COCTaBUTH TAOJUIy A
TOTO, YTOOBI YCTaHOBHUTH, YTO YYalIHecs 3HAIOT U YTO XOTENH Obl y3HaTh O Taba-
KOKYpEHUH (aJIKOTOJTU3ME).

Hccnenosareascknii Bonpoc: Kakoe BIMAHHe OKa3bIBalOT BpeJHble MpH-
BbIYKH HA 00pa3 sKM3HU U 310POBbe YejioBeKa?

XO,I[ pa6OTLI Huce 060y)K,I[eHI/Ie OCYHICCTBJIAIOTCA COIJIACHO aJITOPUTMY, OIMUCAH-
HOMY B y‘{€6HHKe. I[J'ISI ACMOHCTpPALUHN BJIIMAHUA CUTAPETHOTO JbIMa Ha JICTKUC BO3-
MOYXHO ITPOBECTHU Z[OHOHHHTGHBHBIﬁ OIIBIT.

OnsIT:

Obopydosanue: cTekisiHHas TpyOKa, BaTa, cuTapera, pe3suHOBas rpyuia.

Xoo pabomuw:
BcraBbTe B 0MH KOHEL TPyOKH CHUrapeTy, B CEpeAMHY — KyCOK BaTbl, a B APYroi
KOHEI[ — PEe3MHOBYIO TpyIly. 3aKITHTE CUrapeTy U C IMOMOIIbI0 PE3UHOBON T'PYIIH
BTSHUTE BO3JyX B HEE.

— Ymo evl nabnodaeme? Ymo demoncmpupyem smom onvtm?

Teopernueckuii MaTepualn naparpada MoXeT u3ydaTbcs meronamu “UreHwe c
ocraHoBkamu”, “Uncept”, “OO0CyxkIeHHe B MalblX Tpynmnax’ WIH KaKHUM-ITE00
IpyTUM MeTonoM. Pekomenayercs, HapsiLy ¢ yueOHUKOM, O3HAaKOMUIb Y4

TOTIOTHUTEIIEHON MH(OPMAITHEH.
[To Mepe U3yueHHUsS] COCTABNIAIOTCS 000OIIAIOIINE TA0JIUIh nn\m

HHUE CIUPTHBIX HAIUTKOB ¥ TA0AKOKYPEHUS Ha OpraHu3M”

R



OcHoOBHOe coiep:kaHHe YPOKA

* CyTb OHATHUSA “00pa3 KU3HU

* Bpennbie npuBbIYKy: TaOAaKOKYPEHHUE, AIKOTOJIb, YIOTPEOICHNE HAPKOTHUECKIX
BEILIECTB

l'[pe)maraeMble Taﬁ.]'[l/ll[bl, CX€MBbI 1 KPOCCBOPADbI:

HWUKOTUH

pajnoaKTUBHble
BelecTsa

AbIM

opraHu4yecKkue
KUCnotel

CurapeTHbIn

AQOBUTbIE
rasbl

CUHWU/IbHAA
KHUCNnoTa

yrapHbli
ras

cMmona

CnupTHbIC HAIUTKH

Tabakokypenue

JpixarenbHast XpoHudeckuii OpoHXUT, pak. | Bocmanenue ciusucroii Tpaxew,

cucreMa XPOHUUYECKHH OPOHXHT, PaK.

Kposenocnas [ToBpexnenue cepaeyHoi CykaroTcs COCyIbl ¥ TKaHU

cucreMa MBIIIIIBI, Pa3BUTHE HEJIOCTaTOYHO CHA0XKAIOTCSI KPOBBIO, B
THIEPTOHNYECKOH O0Ie3HH, WUTOrE IOBBIIIACTCS JABICHUE U
nuHpapKT. yuanaercs cepaneOneHue.

ITumeBapuTensHas lactpurt, aJKOroNbHBIN TloBpexeHue 3y00B, A3Ba KEIyIKa,

cucreMa TeMaTuT, LUPPO3. TacTPHT, PaK, IEUEHb — HapyILIEHHE

00MeHa BEIIECTB.

OnopHo- OcnabieHue MBI, XpyHKOCTh KOCTEH, OBBILICHUE PHCKA

JIBUTaTEIIbHBIIN HapyLICHUE KOOPAUHALUI NIOJyYEHUS TPABM.

ammapar JIBUODKCHHH.

HepsHas cuctema

Hapymenune cunte3a 6eKoB,
OTBETCTBEHHBIX 32 IPOLIECCHI
MaMSITH.

CyXKeHHe COCy/I0B MO3ra CHUXKAeT
MIPUTOK KPOBH K HEPBHOM TKaHU. B cBsizn
C 3TUM HaOJIIOIAI0TCS YaCThIe TOJIOBHBIE
00111, 0cl1abeBaeT MaMSTh.

BrigenurensHas u
MOJIOBAsI CHCTEMBI

Paspymaercst snurenuit
MI0YeK, 0CTa0eBaroT ITOJIOBBIE
dyHKIHH.

TloBsImaercst puck poXkaeHus: pedeHKa ¢
Pa3IMYHBIMU NaTOJIOTHSIMH.

Oprassl 4yBCTB

3abosieBaHus 3pUTENHEHOTO
HepBa.

TToTeps BKyCOBO# 4yBCTBHTEIBHOCTH,
ocitabacHre OOOHSIHHUS.

O6cyxmaeTcst mHGOPMANHS 0 HAPKOMAaHHH, ITPEICTABICHH
HOJIpO6HI)Ie NPE3CHTAUU IMOATOTABJIUBAIOTCA YyYalllUMUCA N0

Ha OAHOM U3 NPCACTOAIINX YPOKOB WM Ha 33Hﬂi[;lﬂx

JAUMBIX BO BHCYPOUIHOC BpCMAI.

6

v
y

B
ua
oTpust

3Up

HKeR00IIEe




3areM menaror 3HaKOMUT y4alluxcsa ¢ HHpOpMauel 0 MepOIpHUsTHAIX, HallpaB-
JICHHBIX Ha 00pbOY ¢ TabaKOKypeHHeM, TPOBOJAUMBIX B IPYTUX CTpaHaxX:

AHIVINA — BBIYMTAIOT [EHBIM M3 3apIUIaThl 3a BpeMs, IMPOBEAECHHOE B KypHUTEIHHOM
KOMHaTe.

JlaHus — 3anpemeHo KypuTh B OOIIIECTBEHHBIX MECTaX.

Cunramyp — 3a kypenue — 500 nosutapos mrpacda. Her pexiampl Ha TabadHbIe H3IEITHSL.
DOUHISITHANA — BpayK YCTaHOBWIH | jieHb — 17 HOSOps, KOrga KypHibLIIMKH IIPUXOAAT Ha
paboTty 0e3 curaper.

Snonmns, r. Baku — pemenue: 3 1HA B MecsIl 0e3 KypeHUs.

KwuTraii — KypuibIiyKa-IKoIbHUKA 3aCTaBISIIOT 3aHUMATHCS Ha BEJIOTPEHAXKEDE.
HopBerust — nenator 3amuch B JMYHOE JEJ0 KYPHJIBLIMKA, YTO BIIOCIEICTBUM MOXKET
MIPUBECTH K HEBO3MOKHOCTH ITOCTYIHUTH B MIPECTIDKHBIN KOJUISIK MIIA TIOTYIHUTh XOPOIIYEO
paboty.

Tembl I IPOEKTOB U MCCAEAOBAHUI 110 TeMe
» CocTaBbTe CIIMCOK MEp, HANpaBJICHHBIX Ha MpeaoTBpalieHue GOpMUPOBAHUS
BpPEIHBIX MPUBBIYEK (HA YPOBHE IIKOJIBI, FOCYAapCTBA, 36MHOIO 1Iapa).
» Co3paiiTe miakaT ¢ aHTHTa0auHOW (AaHTHAJIKOTOIHHOW) PEKIIAMOH.
» CocTaBpTe PEeKOMEHIAINH I YeIOBeKa, KOTOPBIH X04eT M30aBUTHCS OT Ka-
KOH-1100 BpeqHOI MPHUBBIUKY.
* [TocnenctBus ynorpeOiIeHHS HAPKOTHIECKHUX BEIIIECTB.

DJ1eKTPOHHBIE PeCypPChl
http://www.dailymotion.com/video/xbh6vno-epede-xypenus_people
https://www.youtube.com/watch?v=Y leobB3p2w
https://www.youtube.com/watch?v=Pp9VCdoZ0ek
https://www.youtube.com/watch?v=LTZgoLKykzU

Kpumepuu oyenusanus: pazvsacnenue, no02omoska pegepama

I ypoBenn

II ypoBenn

I1I ypoBensn

IV ypoBens

Pasbscuser cytb
BIIMSTHUSL BPEAHBIX
MPHUBBIYEK Ha 00pa3
KU3HH U 37I0POBbE

Pasbscuss cyTs
BIIMSIHHUSA BPEIHBIX
MPUBBIYEK HA 00pa3
JKH3HHU M 3710pOBbE

Pasbsicusier cyTh
BIIMSTHUS BPEIHBIX
MIPUBBIYEK HA 00pa3
)KHM3HU U 310pOBbE

PasbscHsier cyTh
BIIMSTHASL BPETHBIX
MIPUBBIYEK HA 00pa3
JKH3HU U 37I0POBbE

YeJIoBeKa ¢ YeJI0BEKa, 4acTo YeJI0BeKa. 4eJI0BeKa, OCHOBBI-
MTOMOIIBIO JIOITyCKaeT BasiCh Ha (haKTax.
BOIIPOCOB IEJarora. | OITUOKH.

C tpyziom Pasbscuser Pazbscusier Paszbsicusier 3Ha-
pa3bscHsEeT 3HaueHUe 3HauYEHUE YeHUE 310pOBOro
3HAYCHUE 3JI0pOBOTO 00pa3a 3I0pOBOTO 00pasa o0pasa KU3HU U

3I0pOBOTO 0Opaza
JKHU3HH ¥ PENpo-
IOYKTHBHOTO
30POBBS, TOTOBUT
pedepatsl ¢ mo-
MOIIBIO IeJIarora.

JKH3HH ¥ PEIPOTYK-
THUBHOT'O 3I0POBBS,
pedepaTs TOTOBUT
C IIOMOIIBIO
nearora.

KU3HH U PEIPOIYK-
THUBHOTO 3JI0POBBS,
TOTOBHT pedepaTsl,
HO CCBUIAETCS
HEKOTOPLIE HENO
TOBEPHEI TBI
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Vpok 65/ Tema 51: PEIPOAYKTHUBHOE 3/I0POBBE

3.2.2. PazpsicHsieT 3HaYEHHE 370POBOT0O 00pa3a XKU3HU U PEIPOLYKTHBHOIO

IoacTanaapTel
a nap 3[I0pOBBsI, TOTOBUT pedepaThl.

® PazpscHsET BIMSHNE BPEAHBIX IIPUBBIYEK HA PENIPOIYKTHBHOE
DTN 3[J0pPOBbE YETOBEKa P ’ PP
OBYYEHWUSI e '

® T["oroBHT pedepaTsl 0 3HAUCHUH PENPOTYKTUBHOTO 30POBBSL.
OcHoOBHBIE
INOHATUA PenponykTiBHOE 310poBbe, BeHepuueckue 3a001eBaHus.
W TEPMUHBI

Omupasch Ha 3HaHUSA, MPUOOpPETEHHBIE B 8-M Kiacce, ydamuecs OOCYKIaroT
BOIIPOCHI:

— Yrto Takoe oHTOTCHE3?

— W3 kaKux 3TamnoB OH COCTOUT?

— Korna HaunHaeTcst SMOpPHOHANILHBIN TTEPUOa?

— Korna HaunHaeTcst MOCTIMOPHOHABLHBIN TIEpUO.?

Ha sTom 3Tame Bo3MOXHO ITOCTPOUTH COOTBETCTBYIONIYIO cxeMy. Hampumep:

OHTOreHe3
IMbpHoHATEHOE pasBHTHE TocToMGpHOHAILHOE PAa3BUTHE
A 4
HauanpHbIi 3apoplieBsii (2—8-s Inoxnbrii

(1-s1 Hexens) HeteH) (c 9-i1 Heenu 10 POXKICHHUS)

Uccaenosareascknii onpoc: Kakue ¢gakTopsbl 1 Kak MOTYT NOBJIMSATH HA BbI-
HAllMBaHUe pe0éHka B yrpode matepu?

Teopernueckuii Marepuan naparpada M3yd4aeTcs METOJIOM, KOTOPBIH Ieaaror
CUMTAET I11eJIeCO00pa3HBIM B JAHHOM Cllydae. PekoMeHyeTcs, Hapsay ¢ y4eOHUKOM,

00eCIeYnTh ydamuxcs JOIMOJTHUTCIbHBIMU UCTOUYHUKAMU I/IH(l)OpMaI_II/II/I.

OcHOBHOe cofiepKaHHe YPoKa

* PenponykTuBHOE 310pOBbE
* BimsiHue BpeqHBIX MPUBBIYEK HA PENIPOLYKTHUBHOE 310POBbE &
* BnustHue uHQEKIMA Ha PeNPOAYKTHBHOE 3I0pPOBbE
3a HU

* OCHOBHEIC yCi10BUA pEIPOAYKTUBHOI'O 3J0POBbA U 30POBOTO

R




IIpeanaraempbie Ta0JMLBbL, CXeMbl H KPOCCBOPABI:

DakTOpPbI, 0KA3bIBAKOLIUE PenpoaykruBHoe 3n0opoBbe 1042
BJIMSIHUE 310pOBbE poauTeei
Ankorosb becninonue, nenpeccust AJKOTONBHBIN CHHAPOM ILIO/IA

(3ameprKKa YMCTBEHHOTO Pa3BHUTHS,
HEJIOpa3BUTHE TOJIOBHOTO MO3Ta,
paccTpoiicTBa IOBECHYS, CHIDKCHHUE
CKOPOCTH POCTa, CJIa00CTh MBIIIILY)

Huxorun becnonue 3aJepKKa pa3BUTHsL, IIOPOKU CepALa,
paHHsA IeTcKasg CMEPTHOCTh

Hapkotuueckue BemecTsa becninonue Hapxotuueckas 3aBUCUMOCTb 1110714,
MOpa’KCHUsS TOJIOBHOTO MO3ra
(YMCTBEHHasI OTCTAJIOCTh),
HapyILICHUs pa3BUTUS BCEX CUCTEM

OpraHoB

WnpexuuonHsle Benepuueckue Kpacnyxa: nopaxeHue Bcex CUCTEM

3a00JeBaHUs 3a00/1eBaHuS: OpraHoB, THOEINb, pa3InIHbIC
becnimonue YPOJCTBa.

Iepmec: 00mas HHTOKCHKAITUS
OpraHn3Ma cpasy Mocye poXKIeHHI.
I'punn: BHyTpHyTpOOHAs rHOETD,
HEJIOHOIICHHOCTB, TOPOKH Pa3BUTHSL.
IemaTuT: npu TspKenol opme y
HOBOPOXIAECHHOTO peOeHKa
pa3BUBAETCS LUPPO3 NEYCHH

IIuTtanue (upe3mepHoe Taxwue 3aboseBanus, KaK HexBaTka 0eJIKOB: 3a1epKKa
ynoTtpebJeHHe yIieBOA0B H | aTepocKIepo3, OKUPEHHE, | PasBUTHs I'OJOBHOTO MO3ra
JKHUPOB) caxapHBII THadeT u 1p.

MPUBOJSAT K CHUKCHUTIO
BI)Ipa6OTKI/I I10JIOBBIX

TOPMOHOB
CHopTHBHBIE NPUBBIYKH, Bo Bpems runoguHamun 3amemnsaercs poct, HabIoaaeTCs
PEXHUM pabOThI U OTABIXA ocirabeBaeT UMMYHUTET, MBIILICYHAs C1a00CTh

Hapy1aercs pabora
BHYTPECHHHX OPTaHOB

B koHIIe ypoKa 11e71eco00pa3HO 03HAKOMHUTD yHaIUXCs ¢ MHPOpMAIKeil 0 KpUTHUECKHX
MIeproIaXx OHTOTEHE3a U OTMETHTH 3TH IIEPHOIBI Ha CXEME, COCTABICHHOW B Havyalle ypoKa.

Kpumuueckumu nazviaiomcs nepuoobl OHMo2eHe3d, K020a pa3eusaiowuiics opeanusm
0CO6EeHN0 N00GEPIICeH OCUCMBUI0 PA3TUYHBIX BPEOHbIX (PAKMOPOs, 8 NEPEyIo ouepeds,
CMpeccos, XUMUYECKUX NPENapamos, pasiudHo20 pooa usiyyeHutl u op.

K kpumuyeckum nepuodam omuocames:

1) nepuoo pazeumus no106vix KIemox; '

2) onnooomeopenue;

3) umnnanmayus 3apooviua (7-8-e cymxu pazgumus);

4) cmvlkanue nepenol mpyoxu (4-1 Hedens pazsumus);
5) obpaszosanue 3auamkos opeanos u popmuposanue niayenmol (3g-s1 na@enu pas
6) cmaousi ycurenHo2o pocma 20J1068H020 M032a U Oupgep. ol MKaH

UposKu
Hedenu);
9
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7) ougpepenyuposka nonosoco annapama u Gopmuposanue 0CHOGHHIX QYHKYUOHALLHBIX
cucmem (20-24-s nedenu);

8) poarcoenue;

9) nepuod HO8OPOICOeHHOCIU U 2PYOHOU nepuod (0o 1 200a).

DJ1eKTPOHHBIE PeCypPChl
https://www.youtube.com/watch?v=Ww7DINWJ4Hw
https://www.youtube.com/watch?v=JYezu4RViRM
https://www.youtube.com/watch?v=BcNpZoXmgJM
https://www.youtube.com/watch?v=gF8pHoS Dak

Kpumepuu oyenusanus: pazvsicnenue, n0020mosKa pegepamos

I ypoBenb IT ypoBenn I1I ypoBeHs IV ypoBens
Pazbsacuser Pazpsicusis musaue | B ocHoBHOM BepHo | [ToapoOHO
BIIMSTHAE BPETHBIX BPEIHBIX MPUBBIYEK | Pa3bSICHACT pa3bsICHAET

IIPUBBIYCK HA

Ha PenpOoIyKTHBHOE

BJIMSTHUEC BPECIHBIX

BJIIMAHUEC BPEIHBIX

penpoyKTUBHOE 3I0POBbE YENIOBEKA, | MPUBBIYEK HA TIPUBBIUEK Ha
3/I0pOBbE YEJIOBEKA | 4acTo JeNaeT PEeTIPOyKTUBHOE PEeNpOIYyKTUBHOE
C TIOMOIIBIO OLIMOKH. 3/I0pPOBBE YEJIOBEKA. | 370POBBE
nejarora. YEJIOBEKa.
TotoBurt pedeparsr | [Ipu moaroroske T'otoBur pedeparsr | [oToBuT
0 3HAYCHHUU penpo- | pedeparoB o 3Haue- | O 3HAYCHUU OOIIUpHEIC
IYKTHBHOTO HUU PETIPOTyKTHB- PenpOIyKTHBHOTO pedepaTtsl 0 3Ha-
3I0pOBbBSI HOTO 3IOPOBBS 3I0pOBB, JOMYCKasl | YSHUH PETPOAYK-
HCKITFOYUTENHEHO C gacTo obpamaercs HEKOTOPBIE THBHOTO 3]10-
MTOMOIIIBIO TIEIarora. | 3a MOMOIIBIO K HE3HAUNTENbHBIC POBBSL.

[eIarory ¥ TOBapu- | OLIHOKH.

ram.
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MAJIOE CYMMATUBHOE ONEHUBAHUE
no 7-ii r1aBe

1. Pacnonoxwute ¢aspl crpecca B MPaBWIBHOH ITOCIIEAOBAaTENBHOCTH. BcTaBbTe
0003HaYEHNS TIPOIIECCOB, XaPaKTEPU3YIOMINX 3TH (Da3bl, B COOTBETCTBYIOIINE A4eii-
KU CXEMBEI.

da3swl cTpecca: ¢asa ucmowenus, daza mpesoeau, gaza adanmayuu.

a) NOHUMNCAEMCsl CONPOMUGIEHUe opaanusma cmpeccy; b) opeanusm oxazvieaem
conpomuenenue; ¢) 00Cmusaemcs 8blCoKas CnocobHocms k adanmayuu, d) Haodio-
0armes. HepBO3HOCHb, HEOOBACHUMASL MPEBOICHOCb, €) YBeIUYUBAEMC CO0ep-
JIcanue aopenanuta 6 kposu, f) yuawaemes cepoyebuenue.

2. 3aBepmmTe Tabnuny “BrausiHME CIMPTHBIX HAIMTKOB M Ta0aKOKYPEHHs Ha opra-
HU3M:

Cucrema CnupTHble HAMTUTKU Kypenne
OpraHoB

XpOHUUYECKN OpOHXUT, pak. | ?

[NoBsImaercst apTepuaIbHOE JIaBICHAE U
? ydaIaercsi cepaiconeHue.

[MoBpexnenue 3y00B, HAPYIICHUE
? ? oOMeHa BEIIECTB B IIEUECHU.

OciabeHue MBIIIIII,
HapyIIeHUE KOOPIMHAIINU
IBUKEHUH.

CyskeHue cocy10B MO3ra Qr aeT
TIPUTOK KPOBU K HEPBHOMU .B

? ? ¢ 3THUM HaOIrOMaroTCAMAacTEh! OBH
00111, ocTaOCBARE TAMSITh.




3. YcTaHOBHUTE COOTBETCTBHE:

1. HemnposiBuBLIuiics y HOTOMCTBA IpU3HAK
CBoiiCTBO TPHOOPETEHUSI OPTaHU3MOM HOBBIX TPHU3-
HaKOB

A. ®enornn
B. 3MeHUHBOCTH
C. I'enetuxka

. 3. IlposBastomuiicss y MOTOMCTBA CUJIbHBIN NPU3HAK
D. JlomnHanTHp1H 4. COBOKYNIHOCTh BHEIIHMX BHIMMBIX MPU3HAKOB Opra-
HpHU3HAK HU3MA
E. Tenorun . 5. Hayka, u3yuaromias 3aKOHOMEPHOCTH HACJIEICTBEH-
F. Peneccusmbiit HOCTH U U3MEHYMBOCTH
Hpr3HaK 6. COBOKYyIHOCTb BCEX HACJEICTBEHHBIX PU3HAKOB Op-

raHu3sma

4. BeiOepuTe BEpHBIN BapHaHT:

e JIOMHHAHTHOE WM PEIECCUBHOEC HACJICIOBAaHUE IIPU3HAKA OIPEACIIeTCS
2eHeaNo2uYeckum / OUOXUMUYECKUM METOIIOM.

o bnusneyosvlil / yumozeHemuyeckuti METOJ] OCHOBAH Ha M3YYCHHUU KOJHYECTBA
U CTPOCHUS XPOMOCOM.

e C mOMOIIBI0 OMOXMMHYECKOTO METOAA M3YYaroTCs MPUYMHBI 3a00JIeBaHUS
CepnoBUOHOKICMOYHAS aHeMus / 2eMoPunus.

e [lox reHeTHYECKUM pa3HOOOPA3HEM IMOAPA3yMEBAIOT Pa’lUYHbIC H3MEHEHUS,
MIPOUCXOASIINE BHYTPHU 6uda / Kiaccd.

o OpmHOANIIEBbIC OJU3HEIBI B OTJIUYHE OT PA3HOSUIIEBBIX MO2ym Oblmb PA3HO20
nona / 6ce20a 00HO20 Noua.

5. Hepe‘lI/ICJ'II/ITC q)aKTOpI:I, co3garomue CTpecc. PaspsicHUTE IOJOKUTEIBHOE H
OTpULATCIBbHOC BIIMAHUC CTPECCAa HAa OPraHUu3M YCJIOBCKaA.

| DaKTOpbI, CO3AAI0IIME CTPECC: |

I

6. OOBsACHHUTE CMBICT CUMBOJIOB ‘“‘PenpoayKkTHBHOE 310pOBbE YEIOBEKa

S
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7. PaccMmoTpuTe cxeMy, HILTFOCTPHUPYIOIIYIO (OPMUPOBAHIE 1oAY YemoBeka. Ha
cXeMe BMeCTO 3HaKoB “?” (Homepa 1-8) BcraBbTe cuMBOJIBI X, Y, XX ninn XY

1 2

4444 ? | 44 A
s W ¥s s
2244 7| 22A4 ? | 224+ ? | 22AH 7 |
/

7 8
444+ 7 | 44+ 7

8. Ompenenute BepHbIE (+) 1 HEBEpHBIE (-) BHICKA3bIBAHUSL:

[J Y-XpOMOCOMEBI OTBEUYAIOT 32 MYCKOH ITOJI peOeHKa.

[ 'V nroneii-anb0MHOCOB HapyLIEH MPOLECC HOPMAaIbHOTO CBEPTHIBAHUS KPOBH.

[] Cungpom JlayHa cBsi3aH C HaJM4YueM JMIIHEH XpomocoMbsl B 21-i mape
ayTOCOM.

[ V¥V mrogeil cyniecTByeT HaciaeACTBeHHas npeapacmnoiaoxkeHHocts k CITU Ty.

[J PacmonoxeHHbIE B OJMHAKOBBIX YYaCTKaX TOMOJIOTHMYHBIX XPOMOCOM IIapbl
AIBTEPHATUBHBIX I'€HOB, KOHTPOJHUPYIOLIMX IPOSBICHUE OAHOTO IPU3HAKa,
Ha3bIBAIOTCS AJUIETIHHBIMHU.

[J X u Y XpOMOCOMBI — XpOMOCOMBI, HE 00pa3yIOII1e TOMOJOTHYHBIX TIap.

[J K 1OMHHAHTHBIM NMPU3HAKaM OTHOCST Kyp4aBble BOJIOCHI M TOyObIe TJ1a3a.

[J K perieccHBHBIM NMPHU3HAKAM OTHOCST CBETIYIO KOXKY U TeMOQHUITHIO.

PN B L=

9. B kakoM BapuaHTE BEpPHO YKa3aHO COOTBETCTBUE METOJIOB U3YyUCHUS
HACJICJICTBCHHOCTH YEJIOBEKA M UCCIICYEMbIX UMK 0OJIe3HEH?
(Hurtorenernueckuii metox — LI,
I'eneamornmuecknii metox — I,
buoxumuyeckuit meton — b)
1. AnpOunnsm; 2. lemodunus; 3. Cungpom Jlayna; 4. [[BeToBas cienora;
5. Tanaccemust

1110 1] B 1T 1] B
2T 2l T 2l T 2 1
3B 3l 1 3| B 3| T
AT 41T 41 1 4| B
5B 5| B 5| B s|T

10. OTBeThTE HAa BOIPOCHI:
* B uem cocTouT 3HaYCHNUE MEAUKO-TEHETUIECKUX KOHCYIbTali’
+  Kaxk uH(peKnmu BIUAIOT Ha PENPOILYKTUBHOE 37I0pPOBbE?
\/P



OBPA3IbI YPOKOB /UISA EXKEJHEBHOI'O IINTAHUPOBAHUA

Ypox 34/ Tema 25: BUA 1 ETT'O KPUTEPUU

1.1.4. Pa3psicHSET CyTh MHUKPOIBOJFONUH U TOTOBUT MPE3EHTAIHN

IloacrangapTel 1O ToM.

Pe3yabTaTtsl e P oo »
OEYUYEHUSI A3bSICHSCT CYTh NOHITUH “BUN”, “KpUTepHH BHIA .
Hcnoab3yemble

D®OPMbI Pabota co BceM KilaccoM, paboTa B MajlbIX TpyIax.

PABOTDI

Hcnoab3yemble MosroBort mTypm™m, IIpencraBnenme, OOCYXIeHHE B MalbIX
METO/bI rpymnmnax.

HUHTEI'PAIIUA  Azsz.-1.1.1,2.1.4.

VYueOHHK, TEKCTBI U WILUTIOCTPALMH, KOMIIBIOTED, IPOEKTOp, pado-
YHe JIMCTHL

PECYPCBI

XOJ PABOTBI

MOTUBALUA

[lenaror neMoHCTpHUpYyeT pUCYHOK “BypbIii MenBeas” U 3a]a€T BOIPOCHL:

— Haspanwme 3TOr0 BHIa XKHBOTHOTO — Medgedwb Oypuiil. Kakoe U3 3THX ABYX
CJIOB OTHOCHTCS K POJIOBOMY Ha3BaHHUIO, KAKOE — K BUJIOBOMY?

— Ha3zoBute apyroii BUJ 5KUBOTHOTO U3 3TOTO ke poaa. (Medsedwv benviil)

Yuurenp BBIBEIIMBAET KaPTHHY, HILUTIOCTPUPYIOIIYIO OEJIOr0 MEABENIs, PSIIOM C
M300pakeHHEeM OypoTo MEaBEIs.

— CpaBHuTe ZBa BUJa OJJHOTO poja. [TokaxuTe 4epThl CXOJACTBA M OTJIUYHS.

—Yro Takoe Bug?

B xome oOcyxneHWs Tmemaror, OCHOBHIBasCh Ha OTBETaX YyYalIMXCs, JAETaeT

00001IIAIOIINE BBHIBOIBI:

1. Bug— 3T0 OCHOBHAs KaTeropusi OMOJIOTUYECKON Kiaaccu(ukaumu.

2. CxonHbIe BUABI OOBETUHSIIOTCS B OAHH PO,

3. Jlnsa 0003HaYCHUS BUA MCIIOJIB3YETCS JBOWHAs (OMHApHAs) HOMEHKIIATYpa,
COrJIaCHO KOTOPOH CHavajia YKa3bIBalOT PO, K KOTOPOMY OTHOCUTCS BUJ
(cymiecTBUTENBHOE), @ 3aT€M BUOBOE Ha3BaHME (TIpuiIaraTesibHOe).

4. Oco0u pa3HBIX BHIOB OTJIMYAIOTCS IPYT OT JIpyra IO MeCTaM OOWTaHWUS,
BHEIIIHUM TIPU3HAKAM U JP.

3areM yuuTenb NpejiaracT Ha3BaTh 3HAKOMbBIC BUJBI PACTCHHI W YKHBOTHBIX,

OOWTAOMMX PAIOM C JOMOM HJIH IIKOJIOH. DOpMyIHpYyeTCs] UCCIIeIOBATEIHCKUN

BOIIPOC.
> 4

Uccnenosarensckuii Bonpoc: Ilo kakum nmpu3zHakam u 0co0 CTHA
BH/I OTJIMYAETCS OT APYroro?

N



HNCCIEJOBATEJBCKASA PABOTA

Jng nmpoBeneHns MCCIeAOBaHUS IMEAaror AENIUT ydamuxcs Ha 6 rpymm (cooT-
BETCTBEHHO KPUTEPHSIM BHUJIA).

Kaxnas rpynna nomydaer TEKCT, WUIFOCTPUPYIOIMNA OIUH M3 KPUTEPUEB BHUIA.
Yepez 5-7 MHHYT HEOOXOIUMO 3allOJHHTH COOTBETCTBYIOLIYIO CTPOKY TaOJHIIEL,
pacckas3arh O CyTH JAaHHOTO KPUTEpUS U O TOM, B YEM HEAOCTAaTOK JAaHHOIO KpUTe-
pust. [lo Mepe BBICTYIUICHHS TPYIII KIIACCOM 3artoiiHsieTcs Tabnuna “Kpurepun Buga”.

Ilenaror MokeT MOATOTOBUTH JAOMOJHUTEIbHbBIE TEKCTHl U MIUTFOCTPALUHN K HUM.
Bcewm rpynnam naercst OJMHaKOBOE 3a/laHHeE.

3AJTAHHUE: [lpounraiite TexcT. Pazmecture mHpOpMAIMIO B COOTBETCTBYIOIIHE
STYEHKUA TaOIULIBL.

HasBanue kpurtepust Ha kakux cBoiicTBax Hcknrouenus
OCHOBaH?

OBMEH UH®OPMAIIUEN U EE OBCYXKJIEHUE

I'pynnsl mpeAcTaBIAOT pe3yibTaThl CBOeH palOoThHL. 3aBeplICHHAs KaXIOH
TpYyMNIoN CTpOKa TabNHIBI MPHKperusieTcss K Jocke. [pymnmsl 3HaKoMsTcs ¢ pabo-
TaMH JPYT Ipyra, 00CyKAaloT pe3yIbTaThl.

OBOBUIEHUE U BBIBO/IbI
[emaror 000011aeT HHPOPMALIHIO U BMECTE C YYAIIUMUCS POPMYJIMPYET BBIBOI:

Hu omun u3 KpUTCPHUCB B OTACIBHOCTHU HC MOXKCT CIIYXUTH JII ONPCACIICHUA
Buaa. OX&paKTepI/ISOBaTB BUJ MOXXHO TOJIBKO ITO UX COBOKYITHOCTH.

CocrasisieTcst CBOIHas Ta0InIa:

HasBanue Ha xakux cBoiicTBax Hcknrouenus
KpuTepus OCHOBaH?
Mopdodonormueckuii | Onpexnensercss pasnuuusimu | V3BecTHHI 1Ba BUIa —
KpUTEpUil BO BHELIHEM U BHYTPEHHEM | IBOMHHMKA YEPHOU KPBICHI

CTPOEHUHU  IMpeACTaBUTENEH
pa3HbIX BUIOB.

I'eneTnueckuit OcHOBaH Ha pa3IW4WH BH- | Y 3J0pOBOTO 4YesioBeKa 46
KpuTepuit JOB TI0 HMX XPOMOCOMHOMY | XpPOMOCOM, Y UEJIOBEKA C
Habopy. curnpomomM Jlayna 47
XPOMOCOM.
DU3NOTOTMUECKHUIH Onpenensiercs pa3aIuuueM B HexoTOpBIX ciiyyasx B
KpHUTepuit JKM3HEHHBIX MPOLIECCOB, B MIPUpPOJIE 0COON HEKQTOPBI
nepBylo o4yepens HU3noIo- BUJIOB (KaHapeﬁK? HUII

THYECKHUX 0COOEHHOCTEN
Pa3MHOKEHUS, IPUCYIIIUX
Pa3HBIM BUIaM.

HEKOTOPbLIC BUIbI U




I'eorpaduueckuit OcCHOBaH Ha TOM, UTO BcerpeuaroTes pacnpoctpa-
KpUTepuil KaXKIbII BUJ 3aHUMAET HEHHBIE NTOBCIOY BUJIbI-
OIIPEe/IJICHHYI0 TEPPUTOPUIO | KOCMOnOAUMbL (IOMOBBIH
" reorpaduyeckuii apea. BopoOei, cepas Kpbica)
DKOJIOTHYECKHI OCHOBBIBa€TCS HA TOM, 4TO Kusymue psnom ¢
KpUTEpUil Ka)KIBII BHJ MOXKET YEIIOBEKOM TapaKaHbl, MyXH,
CYyIECTBOBATh TOIBKO B MBIIIY, JOMAITHUE
OIPEIEIEHHBIX JKUBOTHBIE U HEKOTOPBIE
SKOJIOTUYECKUX YCIIOBHSAX. COPHSIKH HE UMEIOT CTPOrOi
9KOJIOTMYECKON
MIPUCIIOCODIEHHOCTH.
Buoxumuueckuit Ilo3Bonsier pa3nuuuTh BuAbl | B HEKOTOPBIX ciayyasx My-
KpUTepuil IO COCTaBY U CTPYKType TaI[M, BO3HUKAIOIIHE B IIpe-
0€JIKOB ¥ HYKJIEHHOBBIX Jienax BUA, IPUBOIAT K BbI-
KHCIOT. NaJCHUIO HYKJIEOTHIOB U3
LMY, YTO NPUBOAUT K IOSB-
JICHUIO HOBOT'O MPU3HAKa.

TBOPYECKOE IIPUMEHEHME
Ha »ToM 3Tane BO3MOKHO IIPEJIOKUTh yYaIUMCSI HECKOJIBKO 3aJaHuil.

A. Yuurenp unTaer OTPBIBKH U 06cy>1<;[aeT X C KJIaCCOM:

1. Oburaromas B HECKOJBKUX paiioHAX OOBIKHOBEHHAS JTHCHIIA 00pa3yeT HECKOIBKO
reorpaduyeckux (Gopm, MOCTEIIEHHO CMEHSIOMUX Apyr Apyra. CaMble ceBepHBIC
JIUCHIIBI, OOUTAIOIINE B JICCHOM 30HE, caMmble KpymHbIe. JIUCHI cTemneil u mosymyc-
TBIHb Menbue. Ellle Menbue JHCHI, KHUBYIIHE B CPEAHCA3UATCKUX MYCTHIHAX, U
caMble MEJKHE JHCHl 00uTaoT B Adranucrane, [lakucrane u Muagun. Uem 1oxHee
06HTaIOT JIUCBI, TEM JJIMHHCE Y HUX XBOCT U YIIU.

2. ManspuitHblii KOMap BCTpeyaeTcs U B TeX paiioHax EBpOIBL, Tie MaJspiu HUKOT -
na He O0buto. KpoMe Toro, B OZHUX YacTAX OH MPEANOYUTAET KOPMUTHCA Ha Yelo-
BEKE, a B IPYIMX — UCKJIIIOUYNUTENIEHO HA TOMAIIHUX KUBOTHBIX; B OJHUX pPaliOHAX OH
Pa3MHOXKAETCs B COJIOHOBATOM BOJE, a B IPYTHX — TOJBKO B NPECHOU. BHelHe 3TH
(OpMBI TIOUTH HEpa3NUYMMBI, U3BECTHBIE IMOKA Pa3IH4Usl KacaroTcsi 0coOOEHHOCTEH
CTPYKTYpBI H1a, YUCJIa U BETBUCTOCTH IIETUHOK y JINYUHOK.

Bonpocul ona obcysrcoenun:

1. O KakuX KpUTEPUAX HJIET PEYb B TPOYUTAHHOM OTPBIBKE?
2. O pa3HBIX WK 00 OTHOM BHUJE HIET PEUb B OTPHIBKE?
3. CnenaiiTe BBIBOJ IO MPOYUTAHHOMY OTPBIBKY.

NS




B) OOcyxmnatorcst “buonormueckne 3amgadd’’, TIPEICTaBIECHHBIE B  OJIOKe
“[IpuMeHeHHe U POBEpKa MOTYYCHHBIX 3HAHUI, POPMYITUPYIOTCSI BBIBOJIBL.

C) Kaxnas rpynma cocTaBisieT KpOCCBOPJ, COCTOSIIIUI U3 5—6 CJ0B, IO MpOHICH-
HOM TeME€ W OTHIaeT €ro JJis pelieHus Apyro rpymme. B KoHIlE KpPOCCBOPAbBI
00CyXIal0TCs, MPOBOJAMUTCS UX OIICHUBAHUE.

OLEHUBAHUE

Jns ompeneneHHus CTENEHW OCTKEHHS pE3yJIbTaTOB OOYy4YeHHS Tenaror
COCTaBISIeT KpUTEepHalbHyI0 Tabmuily. Ha Bcex sTamax ypoka aHaJIu3UpyeTcs
JIeSITENIbHOCTD YYAIIUXCs U B TaOJHMITy BHOCATCS COOTBETCTBYIOIINE MTOKA3aTEIH.

DJIeKTPOHHBIE PeCYpPChI
https://www.youtube.com/watch?v=00XXUebGol8
https://www.youtube.com/watch?v=KMdkws7VBZQ
https://www.youtube.com/watch?v=ugeAWrHMGxU

Ypok 46 / Tema 36: IMOLUU. TAMSATDH

3.1.2. Pa3pscHsAeT MeXaHU3M BBICIIEH HEPBHON AEATEIEHOCTH

HoacrangaprTsl
YEIIOBEKA W TOTOBUT MPE3CHTAIIH.
o Kiaccupummpyer mojJoKUTebHBIC H OTPHIATSIIHHBIC SMOIIUH TI0
WX BBIPOKCHUIO 1 BOSHUKHOBEHUIO, PA3bsCHSCT HX MEXaHH3M.

PesyabTatst o Pa3piaCHAET MEXaHU3MBI IIPOIICCCOB aMSATH
OBYUYEHHUS port :

e Pazpsacaser BnusiHEE (HaKTOPOB Cpedbl Ha SMOIHMH W MAMSITh

YeJI0BeKa, TOTOBUT MPE3CHTAIIIH.

Hcnoun3yemble
OOPMbI PabGora co BceM KJIaCCOM.
PABOTHI
B Mosrosoi mrtypm, Urenue ¢ octanoBkamu, IIpeacrasienue
METO/IBI YPM; P

Az.s3.—3.1.3; I1.m. — 2.1.1; Ucr.A3.—1.2.2; Uud.—3.3.3.
HUHTET'PALIAS ¢

VY4eOHWK, WLIOCTPAIMK, KOMIIBIOTEP, IMPOEKTOpP, 3JICKTPOHHEBIC
PECYPCBbI

TIPE3eHTANH, [IBETHBIE KapaHmamw, (iomactepsl, JUcTel A4 wmm A3.

XOJ PABOTBI
MOTHUBALUSA

YuuTens 3a4nTHIBaCT OTPBIBOK U3 pacCKa3sa:

NS



Apomar Pas

...3a HalllUM JIOMOM B JIepeBHE OB OOJIBIION yYacTOK, 3aCaKEHHBIH pO3aMu, MOCHe
KOTOPOTO HAYWHAIMCH BUHOTPATHUKH.

....Bapyr Hauancst Takoi TUBEHB, YTO, Ka3aJ0Ch, IEPEI0 MHOM BBIPOCIAa OTPOMHAS
BojHas creHa. Ho JMMBEHB OCTAaHOBHIICA TaK € BHE3AIHO, KaK M HAdajCsl, BBITIIS-
HyJIO conHIle. S odeHb 000 3amax 3eMIIH TIOCTe OIS, TTO3TOMY CITYCTHIICS BO
IIBOP, 4TOOBI HACTaIUTHCS 3TUM 3amaxoM. Ho B Bo3ayxe pasmmics apomar, KOTOPBIi
3aTMUJI 3amax BIAXHON 3emiu. Bce BOKpyr OBLJIO HAMONHEHO HEMOBTOPUMBIM
apomartoM. DTO OBLT YapyIOMMiA apoMar po3. Sl 3amren 3a JOM M 3acCTBUI OT BOC-
Topra. boke, kakoe 3TO OBUTO YyAECHOE 3penulle, Kakas HEMOBTOpMMasi Kpacora!
[Mouctune, s Bapixan apomam Pas! VI BciomuHas 00 3TOM ceifuac, JAeCATUICTHS
CITyCTS, S MIEPESKUBAIO 3TH YYBCTBA TaK K€ TPEMETHO M BOCTOPXKEHHO, KaK TOTNa, B
MOEM JalIeKOM JIETCTBE.

[Tocne o3HaKOMIIEHUS C OTPHIBKOM YUUTENH 00paIaeTcs K KIaccy:
— Kakue coObITHS U3 IETCTBA IOMHUTE BBI?

— YUT0 3amOMHHAETCS HAJ0JTO, 3 YTO OYCHB OBICTPO 3a0bIBaCTCS?
— Ot 4ero 3To 3aBUCHT?

—V Bcex M o€l oaMHaKoBas IaMsITh?

Ha sToM »srame yuammecss BBHINOJNHSIOT pabOTy, NMPENCTaBICHHYIO B OJIOKe
“JleITenTbHOCTh” MHAWBUIYAIBHO, OO0 MPAKTUYECKYI0 padOTy, OMMCAHHYIO HUXKE
(B aTOM Cciy4ae u3o0pakeHue B 00ybIIOM (hopMaTe IEMOHCTPUPYETCS Ha JTOCKE).

3apanue: [lepex BaMu TEKCT ¢ pa3HBIMH CIOBaMH (c106a mMo2ym Obimb 3aMeHeHbl Ha He
cesazanHbvle Opye ¢ opyeom 14-15 pasnuunvivmu kapmunkamu). Bama 3amaga — B Teduenue 30
CCKYH/JI BHUMATCJIBHO IMOCMOTPCTH Ha CJIOBA W MOIBITaTbCA 3allOMHUTL HX. 3arem 10-
CeKyHIHbIN nepepsbiB. Ilocne 3Toro B TedeHne 0OJAHONM MHHYTBHI MOKHO NOIBITATHCS BOCIIPO-
N3BECTHU UX B CBOUX TE€TPpAOAX.

A CUNA a0 g




Yunrens:

— ECJII/I BBI 3alIOMHUJIN MCHECC 6 CJIOB, TO ITaMAThb y BacC cna6a51 1 BbI JOJI’)KHBI
TPEHUPOBATh €e. 6—9 — y Bac xopoias namsTh, a 10 clIoB — y Bac BEIHKOJICIHAS
MaMsITh.

Uccnenosarensexknii Bonpoc: C Kakoil cucTeMOll OPraHoB CBfi3aHA NAMSTh
yesgoBeka? I1o kakuM KpUTEpUSIM BO3MOKHO Pa3AeJuTh NAMATH HA BUIbI?

HUCCJIEJOBATEJIBCKAS PABOTA

UccnenoBarennsckast paboTa IPOBOAUTCS CO BCEM KitaccoM (MeToaoM “Urenwue ¢
ocTaHOBKamu”), nuOO0 B Majblx rpynnax. [lo mMepe O3HaKOMIICHHS C TEKCTOM
ydalimecs: 3aroNHAT NPEAIOXKCHHBIC WIH COCTABICHHBIC MMH CAMHMH CXEMBI
(MCTIONB3YS IIBETHBIE KapaHmantd, GJIoMacTepsl).

3apanme:
[IpounTaiiTe TekcT yueOHnKa. BHecnTe nH(DOpPMAITHIO O BUIaX MAMITH B COOTBETCT-
BymoIue siueiiku cxem. IlpuBenure npuMepsl Ha KakKIblil BUJ ITaMSITH.

Mo xapakTepy 3anomuHaemoim
MHpopmauum

[suratenbHasa namaTtb

ObpasHas namaTb

3MOLI,MOHa}1 bHaA MNamMATb

CnoBecHasa namATb

Mo NpPoAONKUTENbHOCTM NPOTEKAHUA NPOLLECCOB
namaTu

CeHCOpHaAa UM MOMEHTabHaA NAMATb ]
KpaTKoBpemeHHaa namaTb ]

LonrospemeHHan namaTb




Mo xapakTepy 3anoOMUHaHUA MHPOPMaLMK

NpounsBosbHaA NamaATb

Henpown3soabHaA namATb

Ormpenenenne MOHITHS “IMOIUS MOXKET OBITH JAaHO W BO BTOPOI TIOJIOBUHE
ypoka. /{7151 3Toro Ha TOCKEe NTEMOHCTPHUPYETCS PUCYHOK:

3aganue:

— Ha ocHoBe prcyHKa OIUIINTE IMOIIMOHATILHOE COCTOSIHUE JI0/IeH 110 popme ux
ry0, BRIP&KEHHUIO TT1a3 U (PopMe MUMHUYECKUX MBILIL (padocmb, CMpax, cHes,
yousieHue u m.o.)

— Kak BbI tymaeTe, B 4eM NpUYMHA TTOZOOHOTO COCTOSTHUS?

Jlanee yunTenb naeT ompeneNeHUe MOHATHS “OMOLMS’, yJaluMcs OaeTcsl 3a/laHue
KIacCH(OUIIMPOBATE SMOLHH (HOI0NHCUMENbHBLE U OMPUYATNETHBIE).

OBMEH WTH®OPMAIIMEN U EE OBCYKJIEHUE
[leparor ¢ yyamumucs o0CyKAAIOT pe3yIbTaThl IPOJETaHHOW PaOOTHI.

OBOBUHIEHUE U BBIBO/bI
[legaror coBMecTHO ¢ ydamuMHUCS 000O0IIAIOT WHGOPMAIUID U (OPMYIHPYIOT
BBIBOJIBI.

Iamsimb — 3TO KOMILIEKC MPOIECCOB, MPOTEKAIOIIUX B IIEHTPAILHONH HEPBHOM
CHUCTEME M 00CCIICUUBAIONINX HAKONICHUE, XPAHEHUE U 60CNPOU3EE0eHUS B HYKHBIH
MOMEHT WHJAMBHIYaJLHOTO ONbITa. B QopMupoBaHMM HaMsITH y4acTBYeT Kopa
TOJIOBHOT'O MO3ra.

[TaMATh COCTOMUT U3 TAaKUX MPOLIECCOB, KAK Y3HABAHUE, sanomund@Mie u
geoenue.

B 3aBucumoctu ot OPpOAOJIDKUTCIIBHOCTH 3TUX ITPOLECCOB 1€ TP
MaMsATHU: CEeHCOPpHasA UIU MOMEHMANbHASs NnamAmos, K, o6pemeH n
()O]lZOGpeMeHHaﬂ namAmeo.
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Ilo xapakrepy 3anmoMuHaHUs HHQOpMAIMK CYLIECTBYEeT IBa BHAA MNaMSITHU:
NPOU3EONbHASL U HENPOUZEONbHASL.

[o xapakrepy 3anoMuHaeMoll WH(OpMAIMKM MaMsTh AEIHUTCS Ha CIeIyIOUIHe
BUABL: 08U2AMENbHASL NAMAMb, 00PA3HASL NAMAMb, IMOYUOHANLHAS U CLOBECHAs
namamo.

Tumsl maMaTu cBsi3aHBl MEXIY COO00H. B HEKOTOPHIX Ciydasx B 3allOMHHAHUU
WHPOPMaINH 3aeHCTBOBaHBl HECKOJILKO BUOB TIAMSITH.

TBOPYECKOE IIPUMEHEHME

Ha sToMm 3Tame ypoka memaror AaeT y4alluMCsl 3aJlaHH€ COCTaBUTh CIIMCOK
PEKOMEHJAIMM A YKpeIyIeHna MaMaTh. JTO 3aJlaHhe BO3MOXKHO JIaTh M Ha JIOM.
3aganus 2 u 3 u3 6noka “TIpuMeHeHne 1 MpoBepKa MOMYUYCHHBIX 3HAHUI 3aJar0TCs
Ha JIOM.

OIEHUBAHHUE

Jns ompeneneHus CTENEHW IOCTHXKEHHS pPE3yJbTaTOB OOY4YeHHS TIenaror
COCTaBISET KpUTEpHATbHYIO0 Tabmuily. Ha Bcex sTamax ypoka aHaJIu3UpyeTcs
JIEATEILHOCTD YUYAIIUXCS U B TAOJIHMILy BHOCSATCS COOTBETCTBYIOIIME MTOKA3aTEIIH.
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http://elmtehsil.com/video-dersler/biologiya-dersleri/45
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Ha pycckom si3bike:
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http://biology-online.ru/video
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http://wiki.iro23.info/index.php?title= 6udeo no 6uonozuu
https://biomolecula.ru/themes/biology
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https://www.thoughtco.com/great-biology-activities-and-lessons-373325
https://www.ibiology.org/

https://www.nature.com/scitable/
http://'www.cellimagelibrary.org/home

http://histologyguide.org/
https.://www.khanacademy.org/science/biology
https://study.com/academy/topic/biological-science.html
https://study.com/academy/topic/biological-science.html
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