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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma mo OHOIOTHY JIIS y9amuxces 9 A Kiracca coctasiieHa B COOTBETCTBHU C TPEOOBAHUSIME (e/IepaibHOrO KOMIIOHEHTA

roCyJapCTBEHHOTO CTaHAapTa OCHOBHOTO OOIIETr0 00pa30BaHUs C y4eTOM MIPUMEPHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs 10 OUOJIOTHH.
HopmatusHyto 6a3y s pa3paboTku padoueii mporpaMmbl MPeACTaBISMIOT JOKYMEHTHI:
- ®enepanbHblii 3ak0H 0T 29.12.2012 1. Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii Denepanmmy;
- [Ipuka3 MunucrepctBa odpazoBanus Poccuiickoir @enepanmu ot 05.03.2004 1. Ne 1089 «DenepanbHblil KOMITOHEHT TOCYAapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJapTOB OOIIETO 00Pa30BAHHY;
- [Ipuka3 MunucrepctBa odpazoBanus Poccuiickoir @enepammu ot 09.03.2004 1. Ne1312 «DenepanbHblil 0a3uCHBIN YUeOHBIN TUIAH U IPUMEPHBIE yueOHBIC TIAHBI
JUTst 00pa3oBaTeNbHBIX yupexaeHu Poccuiickoit deaepaiiuy, peau3yroiux MporpaMMbl 00IIIEro 00pa3oBaHUs
- [Ipuka3 MunucrepcTBa o0pazoBanus 1 Hayku Poccuiickoit @enepanum ot 31.03.2014 Ne 253 «O06 yrBepxkaeHun QeaepanbHOro nepeyns yueOHUKOB,
PEKOMEHTyEeMBIX K HCIOIB30BAaHUIO MPHU peaii3alii UMEIOMINX FOCYJapCTBEHHYIO aKKpEeUTAIIUI0 00pa3oBaTeIbHBIX IPOrPaMM HaYaJIbHOTO O0IIEro, OCHOBHOTO
00I11er0, CPEIAHEr0 00IIET0 00pa30BaHUM.
- IIpuka3z MunucrepcTBa o0pazoBanus U Hayku Poccutickort @enepamuu ot 08.06.2015 r. Ne 576 "O BHeceHuu uzmeHeHuii B OI1 yueOHMKOB, pEKOMEHIYEMBIX K
WCTIOJIb30BAHMIO MIPU peasiu3alliii UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTALINI0 00pa30BaTebHBIX IPOrpaMM HavalbHOTO 00IIEro, OCHOBHOT'O OOIIET0, CPETHETO
o01iero 00pa3oBaHus, yTBEPKIASHHBIN MPpUKa3oM MUHUCTEPCTBA 00pa3oBaHus U Hayku Poccuiickoii denepanuu ot 31 mapra 2014 roga Ne 253"

- TlocranoBnenue ['maBHOrO TocynapcTBEHHOTO caHuTapHOro Bpaua Poccuiickoit @enepanuu ot 29.12.2010 r. Ne 189 (pen. Ot 25.12.2013) «O06 yTBep:kI1eHUN
CanlluH 2.4.2.2821-10 «CaHuTapHO-3IHIEMH OJIOTHYECKHE TPEOOBAHUS K YCIOBHSIM W OpraHu3aliui 00y4eHus! B 0011e00pa30BaTeNbHbBIX YUPEKIACHUIX Y,
PaGouast mporpamma cocrapieHa Ha OCHOBE IIPOTpaMMbl aBTOPCKOTO KOJIIEKTHBA MO pykoBoACTBOM M. H. Ilonomapesoii Ilpuponoseaenue. buonorus.
Okonorus: 5-11 kmacesl: mporpammel. — M.: Benrana-I'pad, 2008. — c. 73-83, paccunranHoii Ha 70 4acoB
Paboyas mporpamMma opueHTHpPOBaHA Ha MCIOJB30BaHHE yyeOHMKAa pPEKOMEHAOBaHHOTO  MmuHucTepcTBOM oOpaszoBanus Poccuiickoit deneparmm:
U H. Ilonomapesa, O.A. Kopnunosa, H. M. Yeprnosa OcHoBBI 001mel ouonorun /M., u3za. nom Benrana-I'pad, 2014

HN3yuyenue 0M0JI0TMH HANIPABJIEHO HA IOCTHKEHUE CJIEIYIOIIUX LeJIei:

1. ocBoeHME 3HaAHUI O KUBOW MPUPOJAE U MPUCYIIUX €l 3aKOHOMEPHOCTSIX; CTPOECHUH, )KU3HEAEATEILHOCTU U CPe1000pa3yomiell poin KUBBIX
OpraHU3MOB; YEJIOBEKE KaK OMOCOIMAIbHOM CYIIECTBE; O POJIM OMOJOTUYECKONW HAyKH B MPAKTUUYECKOW JESITEIbHOCTH JIIOJIEH; METOIax MO3HaHUs
KUBOU IIPUPOIBL;

2. OBJAJICHUE YMCHHSIMH IMPUMEHSATh OMOJIOTHYECKUE 3HAHUS Il OOBSICHEHUS MPOIIECCOB U SIBJICHUHN KUBOU MPUPO B, )KU3HEIEATEIILHOCTH

COOCTBEHHOTO OpPraHU3Ma; UCIOJIE30BaTh NH(GOPMAITUIO O COBPEMEHHBIX JOCTHKCHHSIX B 0071aCTH OMOJIOTHH U KOJIOTHH, O (PaKTOPAX 37A0POBbS

U pucka; paboTarh C OWOJOTHYECKHMMH TPUOOpPAMH, HHCTPYMEHTaMH, CIIPAaBOYHHKAMH; TPOBOJHUTH HAONIONCHUS 32 OHOJIOTUYCCKUMU

00BEKTaMHU M COCTOSTHHEM COOCTBEHHOTO OpraHu3Ma, OMOJIOTHYECKUE IKCTICPUMEHTHI,

3. pa3BHTHE MMO3HABATEIIBHBIX HHTEPECOB, MHTEIUICKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B MPOIIeCCe MPOBEICHUST HAOTIOACHUIA 3 KUBBIMU
OpraHu3Mamu, OUOJIOTUYECKUX IKCIIEPUMEHTOB, pa0OTHI C Pa3IMYHBIMHA UCTOYHUKAMU WH(OPMAIINY;

4. BOCNHUTAHHE MO3UTHBHOTO IIEHHOCTHOTO OTHOIIEHHUS K >KMBOW MpUpPOJie, COOCTBEHHOMY 3JI0POBBIO U 3I0POBBIO JAPYTUX JIOACH; KYJIbTYPHI
TOBEJICHUS B IIPUPO/IE;

5. HCTOJIb30BaHUE MPUOOPETCHHBIX 3HAHUM U YMEHUN B TIOBCEAHEBHOM JKM3HU YISl YX0/1a 32 pACTEHUSIMU, JOMAIIIH UMU KUBOTHBIMH, 3200THI O
COOCTBEHHOM 3/I0pPOBbE, OKa3aHUsI MIEPBOM MOMOIIH ceOe M OKPYXKAIOIINM; OIIEHKH MOCJICICTBUI CBOCH NEATEIHHOCTH MO OTHOIICHUIO K MPUPOIHON
cpene, COOCTBEHHOMY OPTraHHU3MY, 3[J0POBBIO IPYIHX JIIOJAEH; Ul COONIOIEHUs MTpaBUIl MOBEJCHUS B OKpYXKAIoIel cpejie, HOpM 30pOBOro odpasa
KU3HU, TPOPIIAKTHKY 3a00I€BaHI, TPaBMaTH3Ma U CTPECCOB, BPEIHBIX MpuBbIueKk, BUY-nHbekmmu.



MECTO IIPEJJMETA B YYEBHOM IIJIAHE JIMIEA

Ha u3zydenue Owonoruu B 9 Kiacce BBIIENIEHO 68 4acoB B roJ (TI0 2 4aca B HEAEIIO), B TOM YHUCIIe JJIs TPOBEICHUsT JTa00paTOPHBIX paboT— 6
4ac, B TOM YMCJI€ KOHTPOJIbHBIX paboT - 6 yaca.

BCETO YacoB J1abopaTopHbIe KOHTPOJILHBIE PabOTHI
paboThI

| [BBenenue B 0OCHOBBI 0OMIEH OHOJIOTHH. 3 0 0

2 |OCHOBBI Y4EHHUSI O KIIETKE. 13 1 1
3 [Pa3sMHOXe€HHE U UHIMBUyalbHOE Pa3BUTUE OPraHU3MOB (OHTOTEHE3). 5 0 1

4 |OCHOBBI Y4EHHUSI O HACJIEACTBEHHOCTH U U3MEHUNUBOCTH. 14 3 1
5 |OCHOBBI CENEeKINH PACTEHH, )KUBOTHBIX M MUKPOOPT'aHU3MOB. 3 0 0
6 ([IpoucxoxieHue )KU3HU U pa3BUTUE OPraHUYECKOI0 MUpA. 5 0 0
7 |YueHue 006 3BONIIOLNN. 9 1 1
8 [[IpoucxosxneHue yenoBeka (aHTPOIIOTEHE3). 4 0 1
9 |OcHOBBI 3K0JIOTHH. 11 1 1
10 |3aximo4eHue. 1 0 0
Bceero 68 6 6




YYEBHO-TEMATHUYECKHA ILJIAH

Tema Kon- | Conepxxanue JlesiTenbHOCTh 00y4arouxcs (3HaHUS U
BO YMEHMSI) IPU U3YYEHUH TEMBbI
4acoB
buosnorust — nHayka o »uBom Mupe. PaznooOpasue u o01ue CBOMCTBA KUBBIX | Yuawuecs 00aixicuvl 3Hamo (HOHUMAMD):
1. Benenue B 3. opranu3moB. [Ipr3Haky ’KMBOTO: KJIIETOYHOE CTPOEHUE, OOMEH BEILIECTB U Mpe- | XapaKTEepHbIE CBOMCTBA U YPOBHU
OCHOBBI 0011eH BpallleHHe DSHEPruH, pa3ApakuMOCTh, TOMEOCTa3, pPOCT, pPa3BHUTHE, | OPraHU3AIMH KHUBOTO, MHOT0OOpasue Gopm
OMOJIOTHH. BOCIPOM3BEJICHNE, IBM)KEHHE, aganTanus. MHorooOpasue (HopMm >KHM3HH, UX | )KU3HU.
poJIb B NpUPOAE. YPOBHM OpraHU3alMM >KMUBOW NIpHUpoAbl. buonormueckoe
pa3zHooOpa3ue BOKpYr Hac.
Kparknii 5kcKypc B HMCTOpUIO HM3ydeHMs KieTku. llutomoruss — Hayka, | Yuawuecsa oonycuwt 3nams (nonumams):
2. OCHOBBI yueHUS 13. | uzyyaromiasi KJIETKY. POJIb OCHOBHBIX HEOPTaHUUECKHUX U
O KJIETKE. Krnerka kak OCHOBHasi CTPYKTYpHas U (yHKIIMOHATIbHAS €IMHUIA OPTAaHU3MOB. | OPraHUYECKUX BEIIECTB, CTPOSHHE KIIETOK
Knerka xak 6nocucrema. OpPraHM3MOB Pa3HbIX LIAPCTB, CIOCOOBI
Pa3HooOpa3ue KiIE€TOK JKMBOM NpUPOABl. OYKApHOThl U TMPOKAPUOTHI. | IUTAHUS OPraHW3MOB pPa3HbIX LIAPCTB,
OCOOEHHOCTH CTPOEHHUS KIETOK JKMBOTHBIX M pacTeHHd. Bupycbl — | o0mme XapakTepUCTUKH OCHOBHBIX
HEKJIETOYHas (popMa KU3HU. MPOIIECCOB OOMEHA BEIIECTB U 3HAUCHHUE
XYUMHYECKUN COCTaB KJIETKH: HEOPraHMYECKHE UM OpraHMYECKHE BELIECTBa B | MPOLECCOB METab0IM3Ma.
Hell. VIx pasHooOpa3ue u cBoiicTBa. Boma u ee poib B KJIETKaxX. YIIICBOIBI, | Yuaujuecs 00axcHbl ymenb: OObSICHITH
XKUpbl U aunuabl. benku, amuHOkUCIOTH. CTpyKTypa M (YHKIMM OENKOB B | PUCYHKU U CXEMBI, IPEACTABICHHBIC B
kiaeTke. PepMeHThl M HUX poiib. HyKIIEMHOBBIE KHCIOTBHI, WX CTPYKTypa W | y4eOHHKE; OOBSCHATH B3aHMOCBS3b
¢bynkun. Mexanusm camoynsoenus JTHK. KJIETOYHBIX CTPYKTYp U MPOLIECCOB,
Crpoenne xnerku. Crpoenue u ¢yHkmum sigpa. CTpoeHHE XPOMOCOM. | KOTOPBIE B HUX MPOUCXOMAT;
[{uToruiasma 1 OCHOBHBIE OPTaHOU/IBI, UX (DYHKIIMU B KIIETKE. Pemars npocreiimue 3agaun Ha
OOMeH BemecTB M MpEBpAIlEHHE PHEPTUM — OCHOBA JKMU3HENEATENbHOCTH | MPUMEHEHHUE MPUHIUIA
KJIETKU. Y4acThe (epMEHTOB. KOMIIJIEMEHTAPHOCTU U T€HETUYECKOT O
buocuntes Oenka B kierke. buocunres yrieBosioB B kieTke ((HoTOoCHHTE3). | KOJa.
Ponb nurmenTa xnopoduiuia. Kocmudeckast poJib 3eJI€HbIX pacTEHUH.
ObecrieueHre KICTKH YHEPTHEH B TIpollecce ApIxanus. Bo3nelicTBrue BHeNTHEH
cpensl Ha mpolecchl B kieTke. JlaGoparopuas paGora. MHoroobOpasue
KJIETOK; CPaBHEHUE PACTUTEIIBHOMN U )KUBOTHOM KJIIETOK.
Tunbl pa3MHOXKEHHMsSI OpraHM3MOB: I0JIoBoe U Oecrnosoe. BereratuBHoe | Yuawguecs 0onxucnot 3namo (noHumams):
3. Pa3mHOXeHuE U 5. pa3MHOKEHHUE. OcoOeHHOCTH Pa3HBIX THIIOB

MHUBUAYAJIBHOE
paszBuTue
OpraHu3MOB

Jllenenue ietku sykapuoT. [loaroroBka kieTku K JeneHuto (uHTEpdasza).
Murto3 u ero ¢a3bl. Jlenenne kieTku npokapuoT. KieTouHblil UKL
OcobenHocTH TONOBBIX KIeTOK. CymHocTh Meio3a.  OIuiooTBOpEHHeE.

PAa3MHOXCHUA, OMOJIOrMYECKOE 3HAUCHHEC
PAa3HBIX TUIIOB HWHAWBUAYAJIBHOTO
Pa3sBUTHA, ICPUOALI OHTOICHE3a, CTaINN




(oHTOTEHE3).

CymHocTh 3urotel. buonorndeckass posib MoJOBOTO M OECIONIOTO CHOCOO0B
Pa3sMHOXKEHHUSL.

OHTOreHe3 M €ro 3Tanbl. DMOPUOHAIBLHOE U MOCTAIMOpPHOHAIBHOE pa3BUTHE
opranu3MoB. Bnusnue (akropoB cpeapl Ha oHTOoreHe3. BpemHoe neicTBue
AJIKOTOJIsI, KypeHHS U HApPKOTHKOB Ha OHTOTEHE3 YENIOBEKa.

JlabopaTtopHass padora. PaccMOTpeHHE MUKpPOIpPENnapaToB JCNSIIUXCS
KJIETOK.

SMOPHOIOTUYECKOTO Pa3BUTHS (Ha
npuMepe KUBOTHBIX), CTaanuu u
Ouosoruyeckoe 3HaueHHe Meio3a.

Kpatkuit skckypc B HCTOpUIO TeHETUKH. OCHOBHBIE TOHATUS TEHETHKHU:

Yuawueca ooncuut 3namo (nonumamo):

4. OCcHOBBI yueHUS 14. | HACHIENCTBEHHOCTH, T'€H, TEHOTHUI, (PEHOTHII, U3MEHYUBOCTh. 3aKOHOMEPHOCTH | OCHOBHBIE 3aKOHOMEPHOCTH
0 M3MEHUYMBOCTH OPTraHU3MOB. HACJIEIOBAaHUS NPU3HAKOB; POJIb N'€HETUKU
HACJIEZICTBEHHOCTH 3aKOHOMEPHOCTH HacJeI0BaHUs MPU3HAKOB. | eHeTHYeCKne 3KCIIEPUMEHTHI 1. | 171 MEAULIMHBI; pa3HbIE BUJIbI
Y UBMEHYMBOCTH. Meunnens. 3akoH enuHOOOpa3usi TUOPHUIIOB NEPBOrO IMOKOJIEHHSA. 3aKOH | M3MEHUMBOCTH, UX POJIb B IBOJIIOLUU;
pacuierieHus. JIOMUHAHTHBIE M pEIECCHBHBIE TPU3HAKK. [OMO3WTOTHI W | MyTareHHOe AeHCTBHE (DaKTOPOB CPEIIBI.
TETEPO3UTOTBHI. Yuawueca ooncnvt ymems: pematp
XpoMocoMHasl TEOpHsl HACJIEACTBEHHOCTU. B3anMopelcTBHEe T€HOB M X | IPOCTEHIINE TeHETUYECKHUE 3a1a4H;
MHOECTBEHHOe JeiictBue. Omnpenenenue mnoia. HacienoBaHue NMpHU3HAKOB, | ONPENENSITh HA KOHKPETHBIX IPUMEPAx
CIEIUIEHHBIX C monoM. HacnenctBeHHble O0JIe3HM 4YelOBEKa. 3HaueHUE | pa3Hble (POPMBI U3MEHYMBOCTH, OOBSCHSTD
TEHETUKH B MEJUIIMHE U 3paBOOXPAHEHUN. POJIb Pa3HBIX TUIIOB U3MEHYMBOCTHU AJIS
3aKOHOMEPHOCTH M3MEHYMBOCTU. Buabl M3MEHUMBOCTH: HACJIEICTBEHHAs] W | OpraHU3Ma, MOMYJIALHNH, BUJA.
HEHaCJIeZICTBEHHAasd. leHoTunuueckas (KOMOMHATWBHAasT W MyTallMOHHAas)
W3MEHYMBOCTb. Mou(puKauoHHas M3MEHUMBOCTh. (OHTOTreHeTH4ecKas
U3MEHUYUBOCTh.  IlpuumHbl  M3MeHuMBOCTH. OMNacHOCTh  3arpsi3HEHUs
MIPUPOJHON cpeabl MyTareHamu. lcmnonp3oBaHHME MyTalMil Ui BBIBEICHUS
HOBBIX ()OPM pacCTEHHIL.
[Tonsitne o reHodonae. I[loHsITHE O TeHETHYECKOM OHOPa3HOOOpPAa3UH B
MIPUPOJE U XO3SAUCTBE.
JlabopaTtopHble padoTbl. PemieHne TreHeTHMYECKMX 3ajad. BrbisiBieHue
TeHOTUITUYECKUX W (PEHOTHIMYECKUX MpPOSBICHUI y ocoOel Buaa (WM
copTa), MPOU3PACTAIONINX B HEOJMHAKOBBIX YCIOBUSIX.
I'eneTnueckne OCHOBBI CEJIEKIIMM OPraHMW3MOB. 3aJjauyd U METOJbl CENEKUMH. | Yuawuecs 001xcHbl 3HAMb (NOHUMAMY):
5. OcHOBBI 3. VYuenne H.M. BaBuinoBa o ueHTpax MHOrooOpasusi M HPOMCXOXKJIEHUS | OCHOBHBIE METO/IbI, HAIIPABIEHMUS, LIEIH,
CEJICKIIUH KYJIBTYPHBIX PaCTCHUH. O0COOEHHOCTH CEJICKIIMOHHOM paboThI
pacTeHui, Hoctwxkenuss cenekuuu pacteHuid. (OCOOEHHOCTHM METOAOB CEJIEKIMHU | )KMBOTHBIX, pACTEHUI U MUKPOOPTaHU3MOB.
KUBOTHBIX U KUBOTHBIX. J[OCTHKEHUS CEIEKIIUU )KUBOTHBIX. OcHOBHbIE HaNpaBJIEHUSI COBPEMEHHOMN
MHUKpPOOPIraHHU3MOB. OCHOBHBIE  HANpaBJICHUS  CEJIEKUUU  MHUKpPOOpraHuzMoB.  Kierounas | GMOTEXHOJOTHH.

WH)KEHEPHUS U €€ POJIb B MUKPOOHOJIOTHYCCKO MPOMBIIIICHHOCTH. [ToHATHE 0
OMOTEXHOJIOTUU.

Yuawuecs oonxcnovt ymems: 00bsCHATE
BO3MOXHOCTH PA3HBIX MCTOAOB CCIICKIINH,




IIPUBOJIUTH KOHKPETHBIE PUMEPHI
JOCTH>KEHUM COBPEMEHHOM CEJIEKIUN.

6. IIpoucxoxenue
JKU3HU U PA3BUTHUC
OpPraHHYECKOTO
MUpa.

IIpencraBneHus O BO3HMKHOBEHHWM JKM3HM Ha 3eMie B  HCTOPHH
ecTtecTBo3HaHus. [umore3a BO3HMKHOBeHMs ku3HM A.M. OmnapunHa u ee
pa3BUTHE B JaIbHEWIIMX uccieAoBaHUAX. COBpPEMEHHBbIE THIOTE3bI
BO3HMKHOBEHHUS KU3HU Ha 3eMIIE.

[TosiBNeHNE MEPBUYHBIX KUBBIX OPraHU3MOB. 3apoXJACHHE OOMEHaA BEILECTB.
Bo3HUKHOBEHME  MAaTpU4YHONM  OCHOBBI  II€pEeJaud  HACJIEICTBEHHOCTH.
[Ipennonaraemass reTepoTpo@HOCTh MEPBUYHBIX OpraHu3smMoB. PaHHee
BO3HUKHOBEHHE (OTOCHHTE3a U OHOJIOTMYECKOTO KpyroBOpOTa BEIIECTB.
ABTOTpOGBI, TeTepoTpodbl. DBOMIOLUS OT aHA’POOHOTO K a’dpoOHOMY
croco0y JAbIXaHUs, OT MNPOKApUOT — K DJyKapuoTraMm. BinsHue XHUBBIX
OpraHM3MOB Ha COCTaB arMocdepbl, OCaJOYHBIX IOPOJ; Yy4YacTHE B
(bopMHpPOBAHUH TEPBUYHBIX 1TOYB. Bo3HUKHOBEHHE OMOCHEPHI.

Otanbl pa3BUTHS KU3HU Ha 3emiie. OCHOBHBIE MPUCTIOCOOUTENBHBIE YEPTHI
Ha3eMHBIX pacTEeHUW. ODBOJIOLMS HA3eMHBIX pacTeHuil. OcBoeHue Cyiu
KHUBOTHBIMH. OCHOBHBIE YEPTHI PUCTIOCOOICHHOCTH KHUBOTHBIX K HA3€MHOMY
o0pa3y KHU3HHU.

[TosBnenue uenoBeka. BiusHue 4enoBEYECKOM NEATEIBHOCTM Ha MPUPOIY
3emuin.

Yuawueca ooncuut 3namo (nonumamo):
OCHOBHBIC 3Tallbl B 3BOJIFOIINU
PACTUTCIIBHOTO U )KUBOTHOTO MHPa,
THUIIOTE3bl BOBHUKHOBCHUS KU3HU Ha
3€MJIC;. Ha OCHOBC 3HAHHA JBUKYIIHUX CUJT
SBOJIIOLIUH, UX OMOJIOTUYECKOMN CYIITHOCTH
O6’I)$ICH$ITI) MPUYUHBI BOSHUKHOBCHU A
MHOI‘OO6pa?>I/I$I BUJIOB JKMBBIX OPraHU3MOB
" uUx HpI/ICHOCO6JI€HHOCTI/I K YCJIOBUSM
OKpYXarolen cpeibl, 00bSICHATh
B3aMMOCBA3b MCKY 9BOJTIOIIMOHHBIMUA
HU3MCHCHUSAMU PACTUTCIBHOTO U ) KUBOTHOI'O
MHUpa U reoJioro-KiInMaTn4eCKuMunu
NU3MCHCHUAMU 3€MJII/I, IMPUBOJUTH
KOHKPCTHBIC ITPUMCPBI 10KA3aTCIILCTB
SBOJIIOLIHH.

Yuawgueca oonswcnvt ymems: o0bACHITH
B3aMMOCBA3b MCKY 9BOJTIOIIMOHHBIMUA
HU3MCHCHUSAMU PACTUTCIBHOTO U ) KUBOTHOT'O
MHUpa U reoJioro-KiInMaTn4eCKuMunu
NU3MCHCHUAMU 3€MJII/I, MMPUBOJIUTH
KOHKPCTHBIC ITPUMCPBI 10KA3aTCIILCTB
SBOJIIOLIHH.

7. Yuenune 00
SBOJIIOLHH.

Wnest pa3BUTHSI OPraHUYEeCKOr0 MUpa B OMOJIOTHH.

OcHoBHble nojoxkeHud Teopuu Y. [lapBuHa 00 3BOJIOLMU OPraHUYECKOTO
mupa. VCKycCTBEHHBI OTOOp W €ro pojib B CO3JAaHHH HOBBIX (HOpM.
N3MeHYMBOCTE OPraHu3MOB B IPUPOAHBIX YCIOBMSX. JIBMXKYIIME CHIIBI
ABOJIIOLMM: HACIIEACTBEHHOCTb, M3MEHYMBOCTb, OOpPbHOA 3a CYyLIECTBOBAHUE,
€CTECTBEHHBI M MCKYCCTBEHHBIN 0TOOp. [IpHCcIOCOONEeHHOCTh KaK pe3ynbrar
€CTeCTBEHHOro 0TOOpa. OTHOCHUTENBHBIH XapakTep NPHCIOCOOIEHHOCTH.
MHoroo6pa3ue BUI0B — pe3yIbTaT BOJIIOLHUN.

CoBpemeHHbIE TpeACTaBICHUs 00 HSBONIONUM  OPraHUYECKOT0 MHpa,
OCHOBaHHbBIE HAa MONYIALUMOHHOM IpHHLOMNE. BuI, €ro KpuTepuw.
[MomynsiunoHHast cTpykrypa Buzaa. llomymsmus kak ¢opma CyliecTBOBAHHS
BHJIAa M €IMHUIIA SBOJIIOLIMH. DJIE€MEHTapHbIM MaTepual U (pakTopbl 3BOTIOLMH.

Yuawueca ooncuut 3namo (nonumamo):
Pa3HBIC B3IJIAJAbI HA TPOUCXOKIACHUC
BHUO0B, MCXaHU3MBI TCHCTUYCCKHUX
9BOJJIONUMOHHBIX IMMPOLECCCOB B IOIMYJIALIUA U
HX TIOCJICACTBUSA, I'NNTABHBIC ITYTU U
HaIpPaBJIEHUS MAKPO3BOIIOLUH.

Yuawueca oonicnvl ymems: Ha OCHOBE
SHAaHUA ABVXKXKYHIUX CHUJI SBOJIIOLOWUH, UX
OMOJIOTUYECKOH CYITHOCTH OOBACHATH
IMPUYUHBI BOBHUKHOBCHU A MHOFOO6p331/I$I
BH/IOB KMBBIX OPraHM3MOB U UX
IIPUCIIOCOOJEHHOCTH K YCIOBUSAM




[Tporeccsl 00pa3oBaHusi HOBBIX BHJIOB B TPUPOJE — BHUI000pa3oBaHUE.
IToHATHE O MUKPOIBOJIIOIUU U MAKPOIBOJIOLMHU. bUOIOrH4eCKUii IpOrpecc u
ononornveckuid perpecc. OCHOBHBIE HANpaBICHHs 3BOJIOIUH: apoMopdo3,
uavoagantanus, neresepanns. OCHOBHbIE 3aKOHOMEPHOCTH BOJIIOLIHH.
BnusiHue neqaTenbHOCTH 4YellOBEKa HAa MMKPOASBOJIIOLMOHHBIE IPOLECCHl B
nonynsauusax. [Tpobnema BEIMUPAaHUS U COXpaHEHUS pelKkuX BUAOB. LleHHOCTh
OMOJIOTUYECKOTO Pa3HOOOPA3Hs B YCTOWYMBOM Pa3BUTHH MTPUPOIBI.
JlabopaTopHas pa6ora. V3ydyeHne u3MEHYMBOCTH y OPTaHU3MOB.

OKpYKalOLIEH Cpeibl.

MecTo YelIOBE€Ka B CHCTEME OpraHn4cCKoro mwupa. YenoBek Kak BUJ, €ro

Yuawueca ooncuut 3namo (nonumamos):

8. IIpoucxoxeHue 4. CXOJICTBO C )KMBOTHBIMHU U OTJINYUE OT HUX. MI0JIO)KEHHE YEJIOBEKA B CUCTEMATHKE
4esloBeKa JlokazaTenbCTBa SBOJIIOMOHHOTO MPOUCXOXKICHHS YENIOBEKa OT YKMBOTHBIX. | JKUBOTHOTO MHPA, ABIKYIIHE CHIIBI
(anTpormorexes). Mopdomorndeckne W (QU3HOJIOTHYECKHAE OTIMYUTENbHBIE OCOOCHHOCTH | aHTPOTIOTeHE3a, T0KA3aTeIbCTBA
yenoBeka. Peub Kak cpeacTBo oOmIeHHs y 4enoBeka. buoconmanbHas | )KMBOTHOTO IMPOMCXOKICHUS YEIOBEKa,
CYIIHOCTh YeJIOBeKa. B3anMMOCBS3b CONMAIBHBIX W MPUPOAHBIX (AKTOPOB B | MEXaHH3MBbI BOSHUKHOBEHUS PACOBBIX
sBoyoLIMK 4enoBeka. ColuanbHas W IPUpPOJHAs Cpeda, ajanTalus K Hed | OTIMYMM.
YenoBeKa. Yuawueca oonxcnvl ymems: vicnonb3ys
YenoBeueckne pachl, UX POJACTBO M MPOUCXOXKJCHHE. UEIOBEK KakK €IMHBIM | TEKCT yueOHMKA COCTaBIAThH TaOIMILY,
Ouonornvyeckuid BuJI. JIBWKyIIME CHUJIBI W OTalbl HBOJNIONMM YEJIOBEKA: | OTPaKAIOIIYIO 3Talbl aHTPOIIOTEHE3a,
JpEBHEWIINE, JPEBHUE M COBPEMEHHBIE JIOM, CTaHOBIeHHE YesoBeka | MPUBOJUTH KOHKPETHBIE JOKA3aTEIbCTBA
pazymHoro. YenoBek Kak >KUTENb OHOC(hEpbl M €ro BIMSHUE HAa MPHUPOAY | KUBOTHOTO MPOUCXOXKICHUS YEIOBEKa,
3emuin. 000CHOBBIBAaTh PAaBEHCTBO pac U
HapOJHOCTEN.
DKOJIOTHSI — HayKa O B3aUMOCBA3SX OPraHW3MOB C OKpYXKawIiew cpenoi. | Yuawuecs 001cHbl 3Hams (ROHUMAMB):
9. OcHOBBI 11. | Cpena — WCTOYHUK BEWIECTB, dHEpruu U uHopmanuu. Cpenpl KU3HH Ha | OCHOBHBIE aOMOTHYECKHE U OMOTUYECKHE
9KOJIOTHH. 3emie: BOJHAs, HAa3eMHO-BO3MYIIHAs, IMOYBEHHAs, OPTaHM3MBI Kak cpeaa | GakTOpbl, KOMIUIEKCHOE BIIHSIHHUE

oOuTaHusI.

Oxonorudyeckue  (pakTopel  cpedbl:  a0MOTHYECKHE, OHOTUYECKHE U
aHTpororeHHple. OCHOBHBIE 3aKOHOMEPHOCTH JCHCTBUS (HaKTOPOB Cpelsl Ha
OpraHu3MBbl.

[TprcnocoOIeHHOCTh OPraHU3MOB K JICWCTBUIO OTACIBHBIX (PAKTOPOB CPEIbI
(Ha mpuMepe TeMIlepaTypbl WM BIAXHOCTH): SKOJIOTHYECKHE TPYNIBI U
KU3HEHHbIE (OPMBI  OPTaHM3MOB; CYTOYHBIE UM  CE30HHBIE PHTMBI
KHU3HENESITeTbHOCTH  OPraHM3MOB. bHOTHYECKHE CBS3M B TIPHUPOJIE.
Dxosioruyeckoe ouopaznooOpasue Ha 3eMJie U ero 3HauYCHUE.

OCHOBHBIE TOHSTHS OKOJIOTUW TOMYJsuid. OCHOBHBIE XapaKTEPUCTHKH
MOMYJISIIIUUA:  POXKAaeMOCTh, BBDKMBAEMOCTb, YHCJICHHOCTh; IIJIOTHOCTH,
BO3pacTHasl ¥ MOJIOBAs CTPYKTYPa; GYHKIIMOHUPOBAHUE B MIPHPOJIE.

HKOJIOTUYECKUX (DaKTOPOB HA OPTAaHU3M,
MEXaHU3Mbl TMHAMHNWKHN YUCIICHHOCTU
oMy, OCHOBHBIC XapaKTCPUCTHUKU
6HOFCOHCHO3OB, IIOCJICACTBUS BIIUSIHUSA
aHTPOIIOTEHHOTO (hakTOpa Ha Ouochepy,
POJIB )KUBOTO BeIlIecTBa B Onochepe.
Yuawueca oonxcrvl ymems: BoISBIATD
MIPU3HAKU TIPUCTIOCOOIEHHOCTH BUJIOB K
COBMECTHOMY CYIIECTBOBAHHIO B
HKOCHUCTEMAX; AaHATM3UPOBATH BHUJIOBOU
CcOCTaB B OMOIIEHO30B; BEIJICIATE
oT/ieNIbHBIE ()OPMBI B3aUMOOTHOIIECHUH B




JInHaMHKa  YHCIEHHOCTM MONYISAIUN B COOO0IIeCTBAX.
buoTtnueckue cBs3u B pEryNsLUN YUCIEHHOCTH.
ITonsatne o OuoueHO3e, OMOreoLEeHO3e U DKOcUCTeMe. buoreouneHos Kak
ounocucreMa M Kak 5KOCHCTEMa, €r0 KOMIIOHEHTHI: OMOTEHHBIE SJIEMEHTHI,
MPOAYLEHTbl, KOHCYMEHTBI, peAyLeHTbl. KpyroBopor BemiecTB U TOTOK
SHEPruM KaKk OCHOBa YCTOWYMBOCTH. Ponb pa3HooOpazus BHAOB B
YCTOMYMBOCTH OMOT€0LIEHO3a.
Pa3Butne u cMeHa OHOreoLE€HO30B. YCTOHUMBBIE U HEYCTOWYHUBBIC
OuoreorieHo3bl. [IoHATHE O CyKIIECCHH KaK MPOLIECCEe Pa3BUTHS COOOIIECTB OT
HEYCTOWYUBBIX K YCTOWYUBBIM (Ha MPUMEPE BOCCTAHOBIICHHUS JIECA HA MECTE
rapy win namHu). Pa3HooOpa3ne Ha3eMHBIX M BOJHBIX OSKOCHCTEM.
EcTecTBEeHHBIE U UCKYCCTBEHHbBIE OMOTEOIIEHO3bI. MI3MEHEHHs B 3KOCUCTEMAaX
I0JT BIIMSIHUEM JIESITEIbHOCTH YEJIOBEKA.
buocdepa kak mrobanbHas 3kocucrema. Yuenue B.M. Bepnaackoro o pomu
JKUBOTO BEILIECTBA B IIPE0Opa30BaHNUU BEPXHUX ClI0EB 3eMiM. buonornyeckuit
KpPYrOBOPOT BEIIECTB M NMOTOK SHEpruu B Ouocdepe. Ponp Ouonormueckoro
pa3zHooOpa3us B yCTOWYMBOM pa3BUTUU OHOChEpHI.
DKoJioTHsl KaK HayyHash OCHOBA PallMOHAJIBLHOTO MCHOJIb30BaHMS MPUPOJBI U
BBIXOIa U3 TIOOAJBHBIX AKOJOTUYECKHX KPU3UCOB. Poilb OHMONOTHYECKOTO H
9KOJIOTMYECKOTO 00pa30BaHUs, POJb 3KOJOTMYECKON KyIbTYyphl uUe€lOBEKa B
pelIeHny TpoOaeMbl yCTONYMBOIO Pa3BUTHS IPUPOABI U 00IECTBA.
JladopaTopHblie padoThI:

o IIprcnocobaeHHOCTh OPraHU3MOB K cpejie OOUTaHUs

. OneHKa KauecTBa OKpYKaroLIel cpepl.

MIPUPOIAHBIX

OMOIIeHO3aX; COCTABIIATDH MHIIEBBIC IIETIH;
B3aMMO3aBHUCUMOCTb MEX]Ty OCHOBHBIMU
M3MEHEHUSMHU B IIPUPOJIE TIOJ
BO3/ICWCTBUEM aHTPOTIOT€HHOTO (haKkTOopa,
OOBSICHATH TOCIIEICTBUS 3TOTO BIHMSIHUS U
IIyTH pelIeHus IpoOieM, CBA3aHHBIX C
HEraTUBHBIM BJIMSHHEM YEJIOBEKa Ha
OKPYXKAIOIIYIO CpENY.

10. 3axaroueHUeE.

buonoruueckoe pazHooOpasue M €ro 3Ha4YEHHWE B JKU3HM HAIle IJaHEThI.
CoxpaneHnue 6MopazHO00pa3usi. 3HaueHHWE OMOJIOTMYECKUX U HKOJIOTUYECKHX
3HAHUU JJIs IPAKTUYECKON JAESITEIBHOCTH.

Yuawueca ooncuut 3namo (nonumamo):
MMOCJICACTBUA BIMAHUA aHTPOIIOTCHHOTO
dakxropa Ha 6uochepy.

Yuawueca oonscnvt ymemon:

O6’I)$ICH$ITI) MOCJICACTBHUA aHTPOIIOTCHHOTO
BIIUSIHUSA U IIYTU PELICHUS TPOOIIeM,
CBsI3aHHBIX C HCraTUBHBIM BJIIMSIHUEM
YEJIOBEKA Ha OKPYXKAIOIIYIO CPENY.

HUtoro
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TPEBOBAHMUS K YPOBHIO ITIOAT'OTOBKH BbIITY CKHUKOB:

B pesyabrare nzyueHusi OMOJIOTMH yYalHuecsi JOJKHbI 3HATH/TIOHUMATh:
* NPU3HAKN OUOJOTHYECKHX O0bEKTOB: XHBBIX OPraHU3MOB; T€HOB M XPOMOCOM; KJIETOK M OPraHW3MOB DPACTEHHI, KUBOTHBIX, TPHOOB M
OakTepuii; MOMYIALNI; SKOCUCTEM U arpo3KOCHCTEM; OMOC(Ephl; PACTeHUH, )KUBOTHBIX M TPUOOB CBOETO PETHOHA;
* CYIIHOCTH OMOJIOTHYECKHX MpoLeccoB: 0OMEHa BEIIECTB U IMPEBPAICHUS SHEPTHH, MHUTAHU, IBIXaHWs, BBIICICHUS, TPAHCIOPTA BEIIECTB,
poCTa, pa3BUTHS, Pa3MHOXKEHUS, HACJIEACTBEHHOCTH U M3MEHUYHMBOCTH, PETYISILUM >KU3HEIEATEIIbHOCTH OpPraHMu3Ma, pa3fpakMMOCTH, KPYyroBOpOTa
BEIIECTB U MPEBPAILEHUs] JHEPTHH B SKOCHCTEMAX;

yMeTh:

* 00BSICHATB: POJIb OMOJIOTHH B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA, B MPAKTUYECKOM JIEATEIBHOCTH JIOAEH U
CaMOro y4€HHUKa; POJCTBO, OOLUTHOCTH NMPOUCXOKICHUS U BOJIIOLMIO PACTEHUI U KUBOTHBIX (Ha IPUMEpE CONOCTABICHUS OTAEIbHBIX TPYII); POJIb
pa3IMYHBIX OPraHU3MOB B JKU3HM 4YEJIOBEKAa M €ro JESTEIbHOCTH; B3aUMOCBSI3M OpPraHU3MOB M OKPYKAIOLIEH Cpedbl; poJib OHOJOrHYECKOTO
pa3HooOpa3us B cCOXpaHEeHHH OMOC(ephl; HEOOXOIMMOCTh 3alIUThI OKPYXKAIOIIEH Cpepl; POJCTBO YeJIOBEKa ¢ MIICKONHUTAOIIMMHU KHUBOTHBIMH, MECTO
U POJIb YEJIOBEKA B IPUPOAEC; B3aUMOCBSI3U YEIIOBEKA M OKPYXAIOLIEH Cpelbl; 3aBUCUMOCTD 3J0POBbs YEJIOBEKA OT COCTOSHUS OKPY)KAIOLIEH CPEIbl;
IIPUYMHBI HACIEICTBEHHOCTH U U3MEHYMBOCTH, IIPOSIBICHUS HACJIEACTBEHHBIX 3a00JI€BaHU

* U3y4yaTb OHoOJIOrHYecKHe 00beKThl W MPOLECChl: CTaBUTH OMOJOTHMUYECKUE HKCIIEPHMEHTHI, ONUCHIBATh M OOBACHATH PE3YIBTATHl OTBITOB;
HaOMIONaTh 32 POCTOM M Pa3BUTHEM PACTEHUH M JKMBOTHBIX, NMOBEJCHHUEM >XHUBOTHBIX, CE30HHBIMH H3MEHEHUSMH B IMpPUPOJE; paccMaTpuBaTh Ha
TOTOBBIX MUKPOTIpETapaTax U OMUCHIBaTh OMOJIOTHUECKUE OOBEKTHI;

* pacno3HaBaTh M ONUCHIBATh: Ha TA0JIMIIaX OCHOBHBIE YAaCTH U OPraHOUIbI KIETKH

* BBISIBJISITD M3MEHYHUBOCTH OPraHU3MOB, IIPUCIIOCOOIEHHSI OPraHU3MOB K Cpeie 0OMTaHMsI, TUIIBI B3aUMOAECHCTBUS Pa3HbIX BUJOB B SKOCHCTEME;

* CpaBHHUBaThb OHoJIOTMYecKHMe OOBEeKTbI (KJIETKH, TKaHW, OpPraHbl M CHUCTEMbl OPraHOB, OPraHMU3MbI, MPEICTABUTENIEH OTAEIbHBIX
CUCTEMATUYECKUX I'PYIII) U AETaTh BHIBOJIbI HA OCHOBE CPaBHEHMS;

* onpeesTh NPUHAMAIEKHOCTh OMOJIOTrMYeCKUX 0OBEKTOB K OTPEIEIEHHON CHCTEMaTHYecKoi rpymnme (KiaccuuKkars);

* aHAJM3MPOBATh W OLICHMBATH BO3JeiicTBHe (AKTOPOB OKpyXKaromel cpensl, (aKTOPOB PHCKa Ha 3/10pOBbE 4YEIOBEKA, MOCIEACTBUIL
NEATENBHOCTH YEJIOBEKA B DKOCUCTEMAX, BIMSHUE €T0 TIOCTYIIKOB Ha )KUBBIE OPTaHU3MBbI U DKOCHUCTEMBI;

* MPOBOAUTH CAMOCTOSITEIbHBIN MOUCK OMOJIOTHMYecKOil MH(POPMALMHU: HAXOJUTh B TEKCTE y4EOHHMKA OTIMYMTEIbHBIE IMPU3HAKU OCHOBHBIX
CUCTEMATUYECKUX TpYII; B OMOJOTMYECKUX CIIOBAapsIX M CIPABOYHMKAX — 3HAYEHUE OMOJIOTMYECKHMX TEPMUHOB; B PA3JIIMYHBIX HCTOYHMKAX —
HEO0X0IMMYIO0 HH(POPMALIMIO O KHUBBIX OPraHu3Max (B TOM YHCJIE C UCIOIB30BaHNEM HH(DOPMAIIMOHHBIX TEXHOJIOTHIA);

HCIOJIB30BaTh IPUOOPETEHHBIE 3HAHNS U YMEHUS B IPAKTUYECKON JESITEbHOCTH U MIOBCEAHEBHOM KU3HU JUIS:

* co0/1I01eHUsI Mep NpopuIAKTUKH 3a0o1eBanmii, BUU-unexium, BpeqHbIX MPUBBIYEK (KypeHHE, aTKOT0JIM3M, HAPKOMAHUS )



KPAUTEPUU 1 HOPMBI OIIEHKH 3HAHWI, YMEHUI U HABBIKOB IIPUMEHUTEJIBHO K PA3JIMYHBIM
O®OPMAM KOHTPOJISA

Ha ocHoge Ilo/10:keHust 0 KpUTePUAX OLIEHMBAHHUA 3HAHMII yyammxcsl o o01eo0pa3oBaTe/bHBIM NpeaMeTaM (TeKYUHil KOHTPOJIb 3HAHMIA),
yrBep:kaenHoro 30 asrycra 2012 roaa.

1. OneHka caMOCTOATEIbHBIX IHCbMEHHBIX U KOHTPOJbHBIX paﬁoT:

OtMmeTKa «5» CTAaBUTCS, €CJIM YUYEHHK:
1. Bemmonaun paboty 6€3 onOOK U HETOUETOB.
2. Jomyctun He 60jee OJHOTO HefoUYeTa

OtMmeTKa «4» CTABUTCS, €CJIM YYeHUK BbINOJIHII PadoTy MOJTHOCTHIO, HO IONMYCTHJI B HEli:
1. He Goinee oxHO HErpy0Oil OMIMOKHM U OJTHOTO HEAOYETA.
2. He Ooiee AByX HEIOYETOB.

OtMeTKa «3» CTAaBUTCS, €CJIN YYEHHK MPABUJIBLHO BBINMOJIHUI HE MeHee MOJJOBHHBI PA0OTHI HJIN TOMYCTHII:
1. He Gomee nByX rpyOBIX OMTMOOK UK HE Oojiee 0IHOM rpy0oit U 01HOM HerpyOoil OIMMOKK U OJTHOTO HEIOYeTa;
2. He Ooiee aByX- TpeX HErpyObIX OIMIUOOK MIIM OJHON HETpyOOil OIMOKHU M TPEX HETOYETOB;
3. Tlpu orcyrcTBuM OMIMOOK, HO TIPU HATHMYUHU YETHIPEX-TISATH HEIOYETOB.

OtMeTKa «2» CTAaBUTCS, €CJIH YYEHHUK:
1. JlomycTui 4yuciio omMO0K HEA0UETOB MPEBBIIIAIONIEE HOPMY, IPU KOTOPOH MOKET OBITh BHICTABIIEHA OLIEHKA «3).
2. Ecnu npaBUIbHO BBHITIOIHHUI MEHEE TTOJIOBHHBI paOOTHI.
3. He npuctynui K BBIIIOJHEHUIO PaOOTHI.
4. TlpaBunbHo BeImodHUI He Oosiee 10% Bcex 3agaHuil.

2. Kpurepnu U HOpMBI YCTHOTO OTBeTA

OT1Mmerka «5» cTaBUTCH, €CJIH YYCHHK:

1. Tloka3piBaeT mIyOOKOE€ M IOJHOE 3HAHHWE M IOHUMAaHHWE BCEro OoObeMa MPOrPaMMHOIO Marepuasa; IO0JHOE IOHMMAaHHWE CYIIHOCTU
paccMaTpUBaEMBbIX ITIOHATHMN, SIBJICHUN U 3aKOHOMEPHOCTEH, TEOPUN, B3aUMOCBA3EM.

2. VYMmeer COCTaBUTHh MOJHBIM W IMPaBUIbHBIA OTBET HAa OCHOBE M3YYEHHOI'O MaTepuaia; BbIICIATH IVIABHBIE IOJIOKEHHUS, CaMOCTOATEIbHO
MOJTBEPIK/IATh OTBET KOHKPETHBIMU TpuUMepamu, (akTaMu; CaMOCTOSATENFHO M apryMEHTHPOBAaHO [eNlaTh aHaiu3, 0000IIaTh, BHIBOIBI.
VYcraHaBnuBaeT MEXNPEAMETHbIE (HAa OCHOBE paHee NPHOOPETEHHBIX 3HAHWN) M BHYTPUIPEIMETHBIE CBA3H, TBOPUECKU MPHUMEHSIET
NOJTy4CHHBIE 3HAHUS B He3HAKOMOil cutyaruu. [locinenoBarensHo, 4eTKO, CBSI3HO, 000CHOBAHHO U 0€30IIMO0YHO M3JIaraeT yueOHbli MaTepHrat:



JaeT OTBET B JIOTHUECKOW MOCIENOBATEILHOCTH C WCIOJB30BAaHUEM IMPHHATOW TEPMUHOJIOTHHU; JEJaeT COOCTBEHHBIE BBIBOIBI;, (POPMHpPYET
TOYHOE OMNpEAETICHUE M UCTOJIKOBAHUE OCHOBHBIX MOHITUHN, 3aKOHOB, TEOPHIA; IPU OTBETE HE MOBTOPSIET AOCIOBHO TEKCT y4eOHMKA; H3JIaraer
MaTepHuaj JUTEPATYpPHBIM SI3BIKOM; IMPAaBHJIBHO M OOCTOSTENHHO OTBEYAeT HA JOMOJIHHUTENbHBIE BOIMPOCH yuyuTens. CaMOCTOSATENBHO |
palMoHaTBbHO HCHOJB3YeT HAIISAHBIE IMOCOOMs, CHpPaBOYHBIE MaTepHalbl, YYEOHHK, JOTOJIHUTEIBHYIO JIUTEPaTypy, NEPBOMCTOUYHUKH;
MPUMEHSET CUCTEMY YCIOBHBIX 0003HaYeHUH NPH BEICHUU 3alUCEH, COMPOBOXKIAIONIUX OTBET; UCTIONB3YET Ul J0Ka3aTeIbCTBA BHIBOBI U3
HaOJIFOCHUH U OTIBITOB.

CamMOCTOSITeIbHO, YBEPEHHO M O€30IIMO0YHO TMPHUMEHSET MOJyYSHHBIE 3HAHUS B PELICHUH MpoOiIeM Ha TBOPUYECKOM YPOBHE; JIOIYCKAaeT He
Ooyiee OIHOTO HEIOYETa, KOTOPHIM JIETKO HCIpPABIsieT MO TPeOOBAHMIO YUMTENs; MMEET HeOoOXOAMMBbIE HAaBBIKM pabOTHI ¢ MpubOpamwy,
YepTexamH, CXeMaMu U rpaduKkamMu, COIyTCTBYIOIMMH OTBETY; 3alIFICH, COITPOBOXKAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

OtMeTKa «4» CTAaBUTCsl, €CJIN YYCHUK:

I.

[Toka3piBaeT 3HaHUS BCETO M3Y4EHHOIO IPOTPAaMMHOIO Marepuaina. /laeT IOJIHBIM M NpPaBWIBHBIM OTBET HAa OCHOBE H3YYEHHBIX TEOPHH;
JOIMyCKAeT He3HAYMTEIbHBIE OMMOKH M HEeIOYeThl IPU BOCHPOM3BENECHHH M3YyYEHHOTO MaTepHaia, ONpeaesieHHsI MOHSITHH, HETOYHOCTH TPH
WCTIOJIb30BaHUM HAYYHBIX TEPMHHOB WJIM B BBIBOJAX M OOOOIIEHUSX W3 HAOMIONCHWH W OIBITOB; MaTepuan H3JIaraeT B OINpeaesieHHOU
JIOTUYECKON TOCIEI0BATEILHOCTH, MPU 3TOM JIOMYCKAeT OJHY HErpyOyro OMIMOKY WM HE 00Jiee JIBYX HEIOUETOB U MOXKET UX HCIPABUTH
CaMOCTOSITENIEHO TIPU TPeOOBAaHUM WM MPHU HEOONBIIOW MOMOIIM IPEToJaBaTeist; B OCHOBHOM YCBOWJI Y4eOHBIN Marepuai; HOATBEpKIaeT
OTBET KOHKPETHBIMU IIPUMEpPaMH; IPABUIBLHO OTBEYAET HA JOIMOJHUTENIBHBIE BOIIPOCH! YUUTEIIS.

YMeeT caMOCTOSITEIbHO BBIJICNSATH IVIABHBIE IMOJIOKEHUS B M3YYEHHOM Marepuaie; Ha OCHOBaHMM (PaKTOB M IpPUMEPOB 0000IIATh, NENaTh
BBIBO/Ibl, YCTAHABIMBAaTh BHYTPUIIPEAMETHBIE CBS3U. [IpHMeHseT noiyuyeHHbIE 3HAHUS HA IPAKTUKE B BUIOU3MEHEHHON CUTYaIH, COOJII0AaeT
OCHOBHBIE MpaBuja KyJIbTypbl YCTHOM M MUCbMEHHOW PEYM, UCIIOJIb3YET HAy4YHbIE TEPMHUHBI.

He oOnagaer noctaroyHbIM HaBBIKOM pabOTHI CO CIIPABOYHOM JIUTEPATypol, yUeOHHKOM, NEPBOMCTOUHUKAMU (IIPAaBUIBHO OPUEHTUPYETCS, HO
pabotaet MeuieHHO). JlomyckaeT HerpyOble HapyIIeHus paBul 0(hOpPMIICHUS! TMCbMEHHBIX Pa0OT.

OtMeTKa «3» CTaBUTCH, €CJIN YICHUK:

I.

2.

YcBou 0CHOBHOE cojiep kaHue yueOHOTO Marepuania, UMeeT MpooOebl B YCBOCHUH MaTepualia, He MPETSITCTBYIONINE JaIbHEUIIIEeMY YCBOCHHIO
MIPOrpaMMHOTO MaTepuaia; MaTepuall u3JiaraeT HECUCTEMAaTU3UPOBAHHO, (PparMeHTapHO, HE BCET/Ia MO CIeI0BATENbHO.

[Toka3pIBaeT HEAOCTATOYHYIO C(HOPMHUPOBAHHOCT OTACTHHBIX 3HAHUN M YMEHHIA; BBIBOJIBI I 000OIIEHUSI apTryMEHTUPYET C1abo, TOMYCKAeT B
HHUX OIIHOKH.

Jonyctun omuOKHM M HETOYHOCTH B HCIHOJB30BAHUM HAyYHOW TEPMHUHOJIOTUM, OMPENEICHUS MOHSATHUH Jall HEJOCTATOYHO YETKHE; He
MCIIOJIE30BANT B KAYECTBE JI0KA3aTeIIbCTBA BBIBOIBI 1 000OIICHUS U3 HAOMIONEH U, (DAKTOB, ONIBITOB FUTU JOMYCTHII OITHOKH IPH WX U3JI0KCHUH.
UcnbiThiBaeT 3aTpyiHEHHs] B NMPUMEHEHUHM 3HAHUM, HEOOXOJIMMBIX JUIsl PEIICHMs 3a/a4 Pa3uyHbIX THUIIOB, MPU OOBICHEHUH KOHKPETHBIX
SIBJICHUI HAa OCHOBE TEOPUM U 3aKOHOB, WM B TIOJITBEPKICHUHN KOHKPETHBIX MPUMEPOB MPAKTUYECKOTO MPUMEHEHUS TEOPHUH.

OTBedaeT HEIMOJIHO Ha BOMPOCHI yuuTens (YImyckas ¥ OCHOBHOE), WJIM BOCIPOM3BOJIUT COJICPKAHME TEKCTa Y4eOHHWKA, HO HEIOCTATOYHO
MMOHUMAET OTAEJIbHBIE MOJIOKEHHUSA, UMEIONINE BaXKHOE 3HAUECHUE B TOM TEKCTE.

OOHapyXMBaeT HEAOCTATOYHOE MOHWMAHHUE OT/CIBHBIX IMOJIOKEHUH MPU BOCIPOM3BENACHUU TEKCTa YU4EeOHHKA (3amucel, MepPBOUCTOYHHKOB)
WJTU OTBEYAET HEIMOJHO Ha BOMPOCHI YUHUTEIS, TOMyCKasi OJIHY - /IB€ IpyObIe OMIMOKH.



OtMeTKa «2» CTAaBUTCH, €CJIN YICHUK!

I.
2.

W

He ycBoun 1 He packpblil OCHOBHOE COJIEpKaHKME MaTepuaa; He JeJaeT BbIBOJOB U 0000IIeHU.

He 3Haetr n He moOHUMAET SHAYUTCIIBHYIO WJIM OCHOBHYIO 4YaCThb MPOrpaMMHOTO Marcpuaia B MPCACiaxX MOCTABJICHHBIX BOIIPOCOB HUJINU UMCET
cna6o C(bOpMI/IpOBaHHBIG N HCTIOJIHBIC 3HAHHA U HC YMCCT MPUMCHSATH X K PCHICHUTIO KOHKPECTHBIX BOIIPOCOB U 3aaa4 110 o6pa3uy.

[Tpu oTBeTe (Ha OAMH BOMPOC) JOIMyCKaeT OoJiee IBYX IPyOBIX OMIMOOK, KOTOPhIE HE MOXKET MCIIPABUTH JIaXKe TIPU MOMOIIU YUUTEIS.

He MoxeT OTBETHTH HU Ha OJVH X ITOCTAaBJICHHBIX BOIIPOCOB.

[TonHOCTBIO HE YCBOMII MaTepHUall.

3. OueHka BbINOJTHEHUS NPAKTHYECKHUX (J1a00paTOPHBIX) padoT:

OtMmeTKa «5» CTAaBUTCsl, €CJIN YYCHHUK:

I.

2.

[TpaBUIBHO OMPEAEIHII LIETh OTBITa M BBIMOJHIII paboTy B IMOJIHOM 00beMe ¢ COONMIoAeHNEM HE0OXOAMMOM TOCIeI0BATEIHLHOCTH TPOBEICHHS
OIIBITOB ¥ U3MEPECHUM.

CaMOCTOSITEbHO M paIlMOHAILHO BBIOpAJ M MOATOTOBMII JUIsl OTIBITa HE0OX0AMMOE 000pyI0BaHKE, BCE OMBITHI MPOBEN B YCIOBHUAX U PEKHMAX,
00ecTeYnBarONINX MOTy4YEeHUE PE3YITTaTOB U BBIBOJIOB C HAMOOJIBbIIEH TOUHOCTHIO.

Hayuno rpamoTHO, JIOTHYHO ommcan HaOmioneHus U cpopMUpOBall BBHIBOJBI U3 OMBITA. B MpencTaBieHHOM OTYeTe MPaBMWIIBHO M aKKypaTHO
BBITIOJIHWJI BCE 3aIHCH, TAOMUIIBI, PUCYHKH, YEPTEKH, TPadUKH, BEIYUCICHUS U CAETIaN BBIBOJIBL.

[TpaBunbHO BBIMOMHUI aHaIU3 NorpemHoctei (9-11 kimaccer).

[IposiBnsieT opraHU3allMOHHO-TPYIOBbIE yMEHHUS (IOJAECPKUBAET YHMCTOTY paboyero Mecra M MOPSA0OK Ha CTOJNE, 3KOHOMHO HCHOJIb3YeT
pacxoJHbIe MaTepUabl).

DKCIIEPUMEHT OCYUIECTBIISET M0 IJIaHYy C YIETOM TEXHUKHU O€30MacCHOCTH M IpaBuJl pabOThI C MaTepuaiaMu U 000pyI1OBaHUEM.

OtMeTKa «4» CTABUTCH, €CJIN YICHUK BbINIOJTHUJI TPGGOBaHI/Iﬂ K OII€CHKE ((5», HO:

1.
2.
3.

OnewIT MMpOBOJUII B YCIIOBUAX, HE O6€CH€‘-II/IB21IOHII/IX Z[OCT&TO‘IHOﬁ TOYHO CTU H3MepeHHfI.
bbu1o gomyiieHo 1Ba — Tpu HeoueTa Uitk 0oJiee OHOM Tpyooii OIIMOKY M OJHOTO HEJoYeTa.
3KCHepI/IMCHT MPOBCACH HC MOJTHOCTHIO UJIM B OITMCAHUUN Ha6J'IIOIIeHI/II‘/JI M3 OIIbITAa YUCHUK JOIMYCTHII HCTOYHOCTH, BBIBOABI CACJIa]l HCTIOJIHBIC.

OT1MmeTKa «3» CTABUTCS, €CJIM YYEHHUK:

[TpaBWIIBHO OMpeNeNwiI IeNIb OIbITa; paOOTy BBHITIOIHSIET MPABUIIBHO HE MEHEE YeM HAIlOJIOBHHY, OJJHAKO 00BEM BBIITOJHEHHOUN YacTH TAKOB, YTO
MTO3BOJISIET TOJIYYUTh NMPABUIIBHBIE PE3YIIBTATHI M BHIBOJIBI [0 OCHOBHBIM, MIPUHIIMITHATBLHO BaXKHBIM 3a/1auaM paloThI.

[TonGop oGopymoBaHus, 0OBEKTOB, MATEPUATIOB, a TAKXKe PAOOTHI IO HAYATy OIBITA TPOBEN C TOMOIIBIO YIUTES; HITU B XOJI€ TIPOBEICHUS OTIBITA
M3MEPEHUI ONbITa OBLITHN JIOMYIIEHBI ONTUOKHN B OMMMCAHUU HAONIONCHUN, (DOPMYITHPOBAHUH BHIBOJIOB.

OnbIT TpPOBOAWIICA B HEPALMOHAIBHBIX YCIOBHSX, YTO MPHUBEJIO K IMOJYYCHHUIO PE3YIbTAaTOB C OOJBIIEH MOTPENIHOCThIO; WM B OTYETE OBLIH
JIOTIYIIIEHBI B OOIIEH CII0KHOCTH He 0oJiee IBYX OMMOOK (B 3alUCAX €IMHHUI], U3MEPEHUSIX, B BEIYUCICHUSIX, TpaduKax, TaONHUIIax, CXeMax, aHaJIn3e
MOTPEITHOCTEN U T.JI.) HE MPUHIUIIUAIBLHOTO JIJIsl JaHHOW pabOThl XapaKTepa, HO MOBIUSBIINX HA PE3YJIbTAT BHITIOJHEHHUS, HE BHITIOJIHEH COBCEM
WJTU BBITIOJTHEH HEBEPHO aHalIU3 norpemnocten (9-11 kmaccol);

I.

2.



4. JlomyckaeTr TpyOyr0 OmHUOKY B XOJ€ dKCIIepUMEHTa (B 00BICHEHUH, B 0)OPMIICHUH PAOOTHI, B COOTIOICHUH MPABUJI TEXHUKH OE30MMACHOCTH IPU
pabote ¢ MaTepuasaMu 1 000pYIOBaHUEM ), KOTOPAsE UCIIPABIISIETCS TI0 TPEOOBAHHUIO YUUTEIIS.

OTMeTKa «2» CTABUTCS, €CJIH YUEHHK:
1. He ompenennin caMOCTOSTENBHO 1IE€Jb OIBITA: BBIIOJHWI pab0Ty HE MOJTHOCTHIO, HE TIOATOTOBHII HYKHOE 000pYyI0BaHUE U 0OBEM BBINIOJIHEHHON
gacTu paboThl HE MO3BOJISIET C/IENIATh MPABUIIBHBIX BHIBOJIOB.
2. OmbIThI, U3MEPEHUS, BBIYUCIICHUS, HAOIIOICHUS TPOU3BOIUINCH HEMPABHIBHO.
B xoye pa®oThI ¥ B 0T4YETE OOHAPYKUIIMCH B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUYCHHBIE B TPEOOBAHUAX K OLIEHKE «3)».
4. Jlomyckaer nBe (u Oosiee) TpyObIe OIMTMOKH B XOJ€ IKCIIEPUMEHTA, B OOBSICHEHUH, B O()OPMIICHHH PaOOTHI, B COONIOICHUM MPABUIT TCXHUKU
0€30MacHOCTH MpH paboTe C BEHIECTBaMU M 000PYIOBaHHEM, KOTOPBIE HE MOXKET UCIIPaBUTh JaXKe 10 TPEOOBAHUIO YUUTEIS.

(98]

4. OueHka yMeHHH NPOBOAUTH HAOIIONEHUS:

OtMmeTKa «5» cTaBUTCS, €CJIM YUEHHK:
1. TIpaBUIBHO IO 33JAHHUIO YUUTEISI IIPOBEN HAOIIONECHUE.
2. Boigenui cymecTBEeHHBIE PU3HAKHU Y HaOIomaeMoro oobekTa (mmpoiecca).
3. JlornyHo, HAY4YHO IPAMOTHO O(OPMHUI PEIYIBTATHI HAOTIOAEHUH 1 BBHIBOIBI.

OTtMmeTKa «4» CTAaBUTCS, €CJIM YUYEHHK:
1. TIpaBUIBHO IO 33JAHHUIO YUUTEISI IPOBEN HAOIIOIEHUE.
2. Ilpu BblAENEHUY CYIIECTBEHHBIX IPU3HAKOB Yy Ha001aeMoro o0bekTa (Impolecca) Ha3Bajl BTOPOCTEIIEHHOE.
3. JlomycTmi HeOpeKHOCTh B 0(hOpMIICHHH HAOIIOCHUI ¥ BEIBOJIOB.

OtMeTKa «3» CTAaBUTCS, €CJIH YYEHHK:
1. JlomycTun HeTOYHOCTH U 1-2 OmKMOKH B MPOBEACHUH HAOIIOAECHUH 110 3a/1aHUI0 YUUTEIS.
2. llpu BblAENEHUN CYIIECTBEHHBIX IPU3HAKOB Yy HA0I01aeMOro 00beKTa (Ipo1iecca) BbIAEINI JIUIIb HEKOTOPBIE.
3. Homyctui 1-2 ommOku B 0popmIIeHUN HAOIIONEHUH U BBIBOJIOB.

OtMmeTKa «2» CTABUTCS, €CJIM YUYEHHK:
1. Homyctun 3-4 ommOKy B MpOBEACHUN HAOIIONEHUM 1O 3aIaHUI0 YUUTEIS.
2. HemnpaBuiabHO BBIIETWI MPU3HAKKA HAOMI0MaeMOT0 00beKTa (IIporecca).
3. Jomyctui 3-4 ommOku B 0popMIIeHUN HAOIIONEHUH U BBIBOJIOB.
4. He Brnageetr yMeHUuEeM IPOBOANUTEL HAOIIOACHHE.
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KAJIEHJAAPHO - TEMATHYECKOE IINTAHUPOBAHHUE

Jlara Hara
Koxn- baxTHue
Ne BO Tun ypoka O>xunaeMsblil pe3yapTaT ypoxa 1o CKOI'0
Tema ypoxka CopepxaHue ypoka IJIaHy
/Tt 4aco (1OMKHBI yMETh, 3HATH) MpOBEJIE
B (yueoH. HYS
Hezens) ypoka
1. BBeieHHe B OCHOBBI 00111eii 0MOJI0THH
1 buonorus — OOBEKT u3y4deHus: ONoJIOTUH — BBoanbIi 3HaTh: OTIMYUTENbHbIE IPU3HAKU KUBOU
HayKa 0 )KHBOM XuBas npupoja. Mcropus YPOK npupoabl. CoBpeMeHHasi OMOJIOTHsI Kak CUCTEMa
mupe. O61mue TMOSIBJICHUS TEPMUHA «OUOJIOTHS. OMOJIOTMYECKHUX HAYK .
CBOICTBA XKHBBIX Merto1bl ucCIeT0OBaHUM, Merto1bl MCCIIEIOBAHUM, UCTIOJIB3YEMBIE B
OpraHu3MOB. HCI0JIb3YeMbI€ B OMOJIOTUU: OMOJIOTHH: ONTUCAHUE, CUCTEeMAaTH3aIHs,
OIMCaHUE, CUCTEMaTU3alus, CpaBHEHHE, FIKCIIEPUMEHT, MOJIEJINPOBAHUE U AP
1 CpaBHEHUE, DKCIICPUMEHT, 1
MOJEIMPOBAHUE U JIp.
CoBpemMeHHast OMOJI0THS KaK
cucreMa OMoJIornYeckux Hayk. Uto
u3y4aeT oOias Ouosiorus?
OTnnuuTenbHbIe TPU3HAKH KUBOU
MIPUPO/IBI.
2 Mmuoroo6pasue Crtpoenue 6uocheps! u eé Ypok- YMeTh: 00BSACHATH 3HAYCHHUE OMOJIOTHIECKUX
(hopM KUBBIX rpanuilsl. Cpeibl )KU3HU Ha MPaKTUKYM 3HAHUMU U1 COBPEMEHHOIO YeJoBeKa
OpraHu3MOB. wianere 3emis. [lonarue 06 JlaBaTh XapaKTEPUCTUKY YPOBHSIM OPraHU3aluN
OpraHusMax: ruipoOMOHTaX, YKUBOU TTPUPO/IBL.
TeppabuoHTaX, NeT0O0NOHTAX,
1 sHn00noHTaX. [IpokaprnoTs! n |
3yKapuoThl. HekneTounsie u
KJIETOUHBIE (DOPMBI )KU3HHU.
OIHOKJIETOUHBIE U
MHOTOKJIETOYHBIE OPTAHU3MBI.
[MapctBa opranu3moB. buocucrema.
YpOoBHU OpraHu3anuM KU3HU.
3 BxonHoe 1 [ToBTOpEHME TTPOIAEHHOTO 3a KYpC Ypok )
TECTUPOBAaHUE 8 kimacca TecT-KOHTPOJIb IPOBEPKU U




OILICHKU
3HAHUU

2. Oc

HOBbI YYCHUA O

KJIETKE

[utonorus —
HaykKa,
n3yvaronias
KIIETKY.
Mmuoroo6pasue
KJIETOK.

OcHOBHBIE 3Tallbl pa3BUTHUS
YUEHHsI O KJIETKE: MepBhIe
HaOJIOIEHUS] MEPTBBIX U )KUBBIX
KJIETOK; OTKPBITHE KJIETOYHOTO
A7pa ¥ OPraHOUIOB KIETKH,
pa3paboTka KIETOYHOU TeOpUHr
(coobuienus yvamuxes: P. I'yk, P.
Bupxos, K. bap, M. IlIneiinen n T.
[lIBann). IlonsTHe o
Pa3HOOOpa3UM KIETOK KUBOM
npupoabl. CBOOOAHOKUBYIIIHE
KJIETKH KaK CaMOCTOSITEIIbHbIE
OpraHu3Mbl. 3aBUCUMOCTh
KHU3HEIEATEIHOCTH UX KIIETOK OT
CJIA)KEHHOU pabOThI
BHYTPHUKJICTOYHBIX CTPYKTYpP U T
oOpa3a xu3Hu. KileTka kak yacTh
MHOTOKJIETOYHOTO OpraHu3Ma.
Kiterounas teopus.

Vpok
YCBOCHHUS
3HAHHUH,
YMEHHUI,
HABBIKOB

YMmerhb:

IIpuBOIUTE ITPUMEPBI OPraHU3MOB, UMEIOLIUX
KJIICTOYHOC U HCKIICTOYHOC CTPOCHHUC.

3HaTI>: OCHOBHBIE TI0JIOKEHUS KIETOUYHOMN
TEOPUH

XUMHUYECKUN
COCTaB KJICTKH.

Maxkpo31eMeHTbI, MUKPOJIEMEHTBI
B coCTaBe KJIeTKH. ['oMeocTas kak
ITOCTOSIHCTBO XUMHUYECKOI'O COCTaBa
kieTku. Heopranmueckue
BEIIECTBA KJIETKH: BOJIA,
MuHepaiibHble cosid, CO2, KUCIOTHI
1 ocHOBaHus. OpraHuyeckue
BEIIECTBA KJIETKU: YTJIEBOIbI,
OJKH, TUIH/IBI, HYKJIEHHOBBIE
KHUCIOTHl. MOHOMEpBI, OJUMEDPHI.
Vanesoowi. Jlunuowvl. CTpoeHue,

byHKIHS.

Kom6unupona
HHBIA YPOK

YMmerTb:

[IpuBOIUTE IPUMEPBI MUKPO- U
MaKpO3JIEMEHTOB, a TaK K€ BEIIECTB,
OTHOCIAIIUXCH K JINITUAaM U yTJICBOI[aM
Ha3I)IBaTI) HeopraHHq nu OpFaHI/I‘-I BEIIECCTBA
KIIETKH.

3HAaTh:

Crpoenue u GyHKIIUU YTIEBOJOB U JIUITUIOB

benku

Mouekyna Oenka Kak IoJumep,

Kom6unupona

COCTOSAIINHN U3 aMUHOKUCIIOT.

HHBIA YPOK

YMmerTb:
HazpiBaTh IpoayKThl, OOraThle OEJIKaMH.




CrpykTypa MOJIEKyIbI OelKa.
OyHKIHUU OEJIKOBBIX MOJIEKYI.

[TpuBoUTE IpUMEpPHI OENKOB, BBIMOIHIIOMINX
pa3auyHble QYHKIUU.

XapakTepu3oBaTh PyHKLINN OEIKOB U
HYKJIEMHOBBIX KHCJIOT.

Hyxknennossie Hyxneunosbie kucnotsl: JIHK, | KomOunupoBa | YMeTh:

KHUCIIOTBI PHK. Nudopmarninonnsie, | HHBIA YPOK JlaBaTh moJIHBIE HA3BaHUS HYKJIEMHOBBIM
TPaHCIOPTHBIE,  pUOOCOMAaNbHbBIE kucioraM JIHK n PHK. Haxoxaenue MoiieKkyssl
PHK. JIHK B knetke. MOHOMED HYKJIIEMHOBBIX KHCIIOT.

IIepeunciars Buasl Mosekysn PHK.

Crpoenue Bupychl - HeknieTouHble (GOpMBI. KomOunupoBa | YMeTh:

KIIETKH. [TonsiTHE O TIIAHE CTPOECHMUS HHBIN ypOK Pa3znuyarh no HEMOMY PUCYHKY NPOKapHOT U
KJIETKH: OMOJIoTHYeckasi MeMOpaHa, JYKapHoT.
A7IpO, UTOIIa3Ma, OPraHOU bl U HazbiBaTh criocoObl NPOHUKHOBEHMS BEILIECTB B
BKIItoueHus. LluTonnasma kak KJIETKY U (DYHKIIMH OCHOBHBIX OPraHOUJIOB
BBICOKOYMOPSAJOUEHHAs KIIETKH.
MOJIY’)KU/IKasi BHYTPEHHSS cpeja
kieTku. CBOMCTBA IIUTOILIA3MBI U
e€ 3HaueHue. CpaBHEHHE CTPOEHUS
KUBOTHOM U PACTUTEIILHOMN KIIETOK.
Anpo. CtpoeHue u GyHKIHUH sApa
KJIETKU. ['€H Kak OCHOBHas
€/IMHHULIAa HACJIEICTBEHHOIO
Marepuana. OcCoOeHHOCTH
CTPOEHUS KJIETOK IPOKAPHUOT.

OcHoOBHBIE [uronnazmaruueckas MeMOpaHa Kom6unupoBa | 3HaTh:

OpraHoubl KaK OCHOBA B3aUMOJICHCTBUS HHBIN ypOK OCOOEHHOCTH CTPOEHUS OPraHOUIOB KIETKH,

KJIETKU PaCTEHUU
U KUBOTHBIX.

KJIETKH C BHELIHEHN Cpeloif; e€
OaprepHas poiib. Kinerounast
crenka. DIIC rmaakas,
IepoxoBaTas ¥ UX PyHKIIHH.
CrpoeHue u QyHKINN KOMILJIEKCa
lNonbmxu. MUTOXOHIPUH.
JIN30COMBI KaK MecTa
BHYTPHUKJIETOYHOTO MMUIIEBAPEHUS.
ILmactunpl, uX BUABL. PHOOCOMEL.

Ha3bIBaTh UX (PYHKIIUIO.




Ponb MukpoTpyOouek B
oJJIep>KaHuu GOPMBbI KIIETKH.

10 | Jlabopamopnas CpaBHeHHE 0COOCHHOCTEH KIETOK Ymerh:
paboma Ne | pacTeHHi U KUBOTHBIX
«Mnozcoobpa3zue
KAemoK»,
«Pacmumenvhuie
U JCUBOMHbBIE
MKAHUY.
11 | OOMeH BelecTB U [lousarue o merabonm3me. KomOunupoBa | YMerb:
SHEPTUU B AHa00JIM3M, WM aCCUMUIIALINS, HHBIA YPOK JlaBathb omnpeieNieHus MOHATUSIM aCCUMUJISIINS,
KJIETKE. WM TTACTUYECKU OOMEH Kak JUCCUMUJISIIUA.
COBOKYITHOCTB XMM. IIPOLIECCOB, HazpiBaTh sTanst oomMeHa BemiecTs, poib ATD u
HaNpaBJICHHBIX Ha 00pa3oBaHue U (epMEeHTOB B 0\B.
0OHOBJIEHHE CTPYKTYPHBIX YacTel XapaKkTepu30BaTh CYIIHOCTH MIPoIiecca O'\B
kneTok. Kartabomusm, uimn
JTUCCUMUJISILINSL, UITH
SHEPreTUYECKUil 0OMEH Kak
COBOKYITHOCTb peakiuil pacnaaa
OpT. BEILLECTB C BBIJCIECHUEM
sHepruu B Kietke. Moisiekyna ATO
KaK YHUBEPCAJIbHBIN MIEPEHOCUUK U
HakonuTesb sHeprun. CTpoeHne
Mouiekyna ATO.
12 | buocunres buocunTes 6e1KOB Kak OJIUH U3 Komb6unupoBa | YMeThb:
OEITKOB B KHUBOM BaXHEHUIINX MPOLIECCOB HHBIA YPOK JlaBaTh onpeeneHus MOHATUSIM T'EH,
KJIETKE. IiacTuyeckoro oomena. /Iga sramna ACCUMWIALINA.

OnocuHTe3a OeyKa: TPaHCKPHITLIUS
U TpaHCIsAusa. MaTpuiHbIe
peakuun — coznanue nPHK Ha 6aze
¢dparmenta JJHK. Tpancnsius kak
nepeBoJl THPpopMaIuy,
3aKJI0YEHHOM B
MOCIIEIOBATEIBHOCTh HYKJICOTHIOB
MoJiekynsl UPHK, B
MOCIIEIOBATEIbHOCTh AMUHOKHCIIOT

HaspiBath cBOICTBA TEHETUYECKOTO KOJ1a, POJIb
u-PHK u T-PHK B OnocunTe3e Oenka
AHanuM3upoBaTh COJEPKAHUE ONPEICIICHHN:
TPUILIET, KOJIOH, aHTUKOJIOH, MOJIUCOMA,
TPaHCIISILUS, TPAHCKPHUIIIHSL.

XapakTepu3oBaTh CYITHOCTH Tpoliecca
TPAHCIALOWA U TPAHCKPUIIIHH.




OEIKOBON MOJIEKYIIBI.

13 | buocunres ABTOTpO(BI B TETEPOTPOPHI. Ypok — YMmerh:
YTJIEBOJAOB — @OTOCHHTE3 — OCHOBOTIOJATAIOMINI | JIEKIUS JlaBath omnpeneneHus MOHATHIM MTUTaHuUE,
dorocuHTeE3. SHEPTEeTUYECKUH TpoIiecc Ha aBTOTPOdBI, POTOCHHTE3.
3emie. PoTOCHHTE3 KaKk OMOCHHTE3 HaspiBaTh opransl pacTeHHs /1€ IPOUCXOUT
yrieBoJ0B B KieTke. DoTocuHTe3 ¢doTocuHTE3, POJIb MUTMEHTA XJIOPODUILIA.
KaK YHUKaJIbHBIN Ipoliecc XapakrepuzoBaTh (a3bl POTOCUHTESA.
CO3/IaHU 3eJICHBIMHU KJIETKAMH OPT.
BEIIIECTB U3 HEOPT. Ha CBETY.
Kocmuueckas posb 3e1EHBIX
pacTeHUM.

14 | OGecrnieuenune [ToHsATHE O KJIETOUYHOM JBIXaHUH. Ypoxk — Ymerh:

KJIETKH SHEPrHEeH. Buonornyeckoe okucieHue JEKIUS JlaBatp omnpeienieHue MOHITUIO JUCCHMUIISIIHSL
MOJIEKYJI OpPT. BEIIECTB KaK AHaM3UPOBATh COAEPIKAHUE ONIPEICTICHHINA:
MCTOYHHK SHEPTHH B KIIETKE. I'mukonu3, OposkeHue, TpIXxaHue.

AbdpobHOE 1 aHadpoOHOE Ilepeuncnsars 3Tansl npouecca TMCCUMUIISIINH.
OMOJIOTUYECKOE OKUCIICHUE. HaspiBaTh BemecTBa HCTOYHUKH SHEPTHH,
MHOrocTyneH4aToCcTh npouecca MPOJYKTHI peaKI[UU ATaroB 0OMEHA BEIIECTB,
OMOJIOTHYECKOTO OKUCIeHus. Tpu JIOKaJTM3aIMIO B KJIETKE 3TAarloB 0OMEHa BEIIECTB.
cTaauy OHMOJIOTUUECKOTO OnuceiBath posib AT® B 0OMeHE BEIIECTB.
okucnenus. llepsas —

MoAroToBUTENbHAs. Bropas —

aHadpoOHas1. TpeTbst — adpoOHasl.

CTtpoeHue XJ0poIiacTa.

15 | O6obmaromuit [TonroToBka K KOHTPOJIBHOM Ypok 3HATb: POJb OCHOBHBIX HEOPTAHUYECKUX U
YPOK TIO TeMe pabote. ®oTocunTe3. buocunres. IPOBEPKU U OpraHUYeCcKUX BEIIECTB, CTPOSHHUE KIIETOK
«OCHOBBI y4eHUs Knerounoe npixanue u ap. OLICHKH OpPraHu3MOB Pa3HBIX APCTB, CIIOCOOBI MUTAHUS
O KIIETKE» CII0’KHBIE BOTIPOCHI. SHAHUH OpPraHu3MOB pa3HBIX APCTB, 00IIHE

XapaKTEPUCTUKN OCHOBHBIX IPOIIECCOB OOMEHA
BELIECTB U 3HAYCHHE IIPOLIECCOB META00IN3Ma.
YMeTh: OOBSACHATh PUCYHKH U CXEMBI,
IIpE/ICTaBJICHHbBIE B yU€OHUKE; OOBICHATD
B3aMOCBSI3b KJIETOYHBIX CTPYKTYP U IPOLIECCOB,
KOTOPBIE B HUX MPOUCXOJIAT;

Pemate nmpocreiimne 3a1a4u Ha IPUMEHEHUE
MPUHIIMIIA KOMIUJIEMEHTAPHOCTH U
TCHETHYECKOTO KOJa.




16 | Konmpoavnas
paboma Nel 2
«Ochogvl yuenus
0 Klemxe»
3. PasMHOKEeHHE ¥ MHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB (OHTOIeHe3)
17 AHanu3 KOHTPOJIBHOMN pabOTHI. Ypok uzydyeHuss | YMeTh:
Turnbl Pa3zmHOXeHNE — OCHOBHOE U IEPBUYHOTO JlaBaTh onpeieieHUE MMOHATHIO PAa3MHOKEHUE.
Pa3MHOXKEHHUSI CBOICTBO BCEX OPraHU3MOB. 3aKpEIICHUS HazbiBaTh OCHOBHBIE (DOPMBI Pa3MHOXKEHUS,
OpraHu3MoOB Paznoo0Opasue criocoboB HOBBIX 3HAHUH BH/JIBI TIOJIOBOTO U OECTIONIOT0 Pa3MHOKEHHUS,
Pa3MHOXKEHMSI KaK pe3yJIbTaT IIpe3eHTalHs CIOCOOBI BEr€TaTUBHOTO Pa3MHOKEHHUSL.
CYIIECTBOBaHUs pa3HOOOpa3Us [IpuBOIMTE IPUMEPHI PACTEHUHN U JKUBOTHBIX C
opraHu3MoB Ha 3emiie. J{Ba pa3aMYHBIMU (POPMAMU U BUJIAMU Pa3MHOKECHHUSL. 9-10
OCHOBHBIX THIIa Pa3MHOKEHHUS - XapakTepHu30BaTh CyLIHOCTh OECI0JIOT0 U
6ecnionoe u noJsiooe. [loosoe MIOJIOBOTO Pa3MHOXKEHMSL.
Pa3MHOXKEHHE Kak Crocod OOBSACHATH OMOJIOTUIECKOE 3HAYCHHE
ajlanTalyy OpraHu3MoB K KU3HU B 0ecroyIoro pa3sMHOKEHUSI.
U3MEHSIIOIIMXCS YCIOBUSIX
OKpYKarolEen CpeJibl.
18 | JleneHnue KIIETKH. Murto3 kak npouiecc neieHus saapa | KomOunupoBan | YMeTh:
Muros. JYKapHUOTHYECKOU KiIeTKU. Da3bl HBIN YPOK HassiBaTh niponiecchl , COCTaBIISAIOIINE
MHUTO3a, UX OCOOEHHOCTH U KU3HEHHBIH ITUKIT KIETKH, (ha3bl MUTOTHYECKOTO
3HaueHue. OcOOEHHOCTH LUKJIA.
KJIETOYHOTO JIEJIEHUS] Y IPOKAPHOT OnuceIBaTh MPOLECCHI, TPOUCXOASIINE B
U dyKapHort. Jlenenue pa3auyHbIX (pazax MUTO3A.
IIPOKapUOTHYECKOM KIETKH 9-10
6akrepuii. CTpoeHHne U PyHKIHH
XpoMOCOM. JKM3HEHHBIN LUK
KJIETKU KaK CYILIECTBOBAHUE KIETKU
OT €€ BO3HUKHOBEHUS B pE3yJIbTaTe
JieNIeHus 10 pa3zeiieHus Ha
JIOYEPHUE KIIETKU.
19 | O6pa3oBanmue Meiio3 kak npoiiecc ejaeHus KomOunnpoBan | YMeTh:
IIOJIOBBIX KJIETOK. IIOJIOBBIX KJIETOK, B PE3Yy/bTATE HBIN ypoK VY3HaBaTh U ONMCHIBATh 10 PUCYHKY ITOJIOBbIE
Meiios. KOTOPOTO B SIApE OKa3bIBACTCS KJIETKH. 11

BABOC MCHBIIC XPOMOCOM.
CrniepmaToreHes u OOTreHes.

BI)IZICJISITB pa3JII/I‘-II/I$I MY)KCKI/IX N XKCHCKHUX
ITOJIOBBIX KJICTOK.
Brinenars 0co0OeHHOCTH OECIIOIIOTO U TIOJIOBOTO




Pa3MHOKEHHUSL.

OOBICHITE OMOJIOrHYECKOE 3HAUYEHUE TI0JIOBOTO
pa3MHO)KCHI/ISI, CyIlIHOCTB " 6I/IOJIOFI/I‘-I 3HAYCHHUC
OTUTIOJIOTBOPEHHS.

Ucnonw3oBars pecypebl MuTepHeTa amst
COCTaBJICHUS CIIPABKU O T€HETUUECKHUX
3200JIEBaHUSX, CBI3aHHBIX C HAPYIICHHEM
JCJIICHUS ITOJIOBBIX KIICTOK.

20 | UuguBuyanbHOE ITonsiTHie 06 OHTOTrEHE3E. KoMOunupoBan | YMmeTn:
pa3BuTHE OMOpHOHATBHBIN TIEPUO]T HBIA YPOK JlaBaTh onpeaesieHus MOHATUSM
OpraHU3MOB passurtusd. Ero craguu. Onio10TBOpEHNE, OHTOTEHE3, SMOPUOTEHES.
ITocTaMOpHOHaNBHOE pPa3BUTHE. HazbiBaTh Hauaa0 U OKOHYaHUE
OcoOeHHOCTH HETIPSIMOTO MOCT3MOPHOHAIBHOTO PA3BUTHS, BUJIbI
MOCT3MOPHOHAIBHOTO PA3BUTHS OCT3MOp pa3BUTHS. 11
HEKOTOpBIX opranu3mos. [Ipsmoe XapakTepHu30BaTh CYIIHOCTh MO U MOCTIMOP
IOCT3MOPHOHAIBHOE Pa3BUTHE. NIEPHOJI0B Pa3BUTHUS
AHanu3upoBaTh U OLIEHUBAThH BIUSHUE
(axTOpOB pHCKa Ha 30POBBE, NCIOIH30BATH
nproOpeTeHHbIE 3HAHUS [T TIPOPHIAKTHKH
BpPEJHBIX TPUBBIUEK.
21 | Koumponvuasn [ToBTOpEHME TPONACHHON TEMBI. Ypok 3HATH (IIOHUMATh):
padoma Ne2 TecT-KOHTPOIIB IPOBEPKU H OCOOEHHOCTH Pa3HBIX THIIOB PA3MHOKEHHUS,
Pa3mHOXeHue u OTIICHKHU OMOoJIOTHYECKOE 3HAYCHHUE PA3HBIX THIIOB
MHUBUAYaAJIbHOE SHAHUH MHUBUAYAJIIBHOTO PA3BUTHS, IEPUO/IBI 12
pa3BuTHE OHTOT'€HE3a, CTaJANN YMOPUOJIOTUIECKOTO
OpraHu3MOB pa3BuTHA (Ha IpUMeEpe KUBOTHBIX), CTaniuu u
OnoyIoTHYecKoe 3HaYCHHE Meio3a.
4. OCHOBBI YYE€HHUS 0 HACJIEACTBEHHOCTH U M3MEHYHUBOCTH
22 | Hayka reneruka. I'eneTnka Hayka o Ypok uzyueHuss | YMeTh:
OcHoBHbIE 3aKOHOMEPHOCTAX Y IEPBUYHOTO JlaBaTh oIpesieNeHNsl IOHATHIM
MTOHATHS HACJIEICTBEHHOCTU U 3aKpEIICHUS HACJIEACTBEHHOCTb, I'€H, JIOKYC, aJUICJIbHbIE
TE€HETUKH n3MeHuuBoCTU. I'. Mennensb — HOBBIX 3HAaHUI I'€Hbl, HeaJUIEJIbHbIE T€HbI, T€TEPO3UTOTHBIE U 12

OCHOBOIOJ0KHHUK T€HETHKH.
OCHOBHBIE TTOHSATHSA T€HETUKU:
HaCJIEJICTBEHHOCTh, T'€H, JIOKYC,
aJlJIeJIbHbIE TEeHbI, HealleabHbIE

TOMO3HUTOTHBIC OPTaHU3MbI, TEHOTHUTI, CHOTHTI,
HOpMa peaKkuu, U3MEHYNBOCTh




T'€Hbl, TE€TEPO3UTOTHBIE U
TOMO3HUIOTHBIE OPraHU3MBlI,
TEHOTUII, (PEHOTHUI, HOpMa
peaxkiuu, I3MEHYUBOCTD.

23 | 'enetnueckue OOBekT n3ydyeHusi | KomOunupoBan | YMeThb:
OTIBITHI 3aKOHOMEPHOCTEN HACJIEIOBaHUs — | HBIM YPOK JaBate onpeaeneHus: noHATusM [ 'omo-
I'"Meunnens. ropox IIOCEBHOM 51 ero ,F€TepPO3UTroTa, JOMUHAHTHBIA U PELIECCUBHBII
[TepBrlit 3aK0H 0COOEHHOCTH. I'uGpuan3anus. MPU3HAKU, MOHOTHOPUIHOE CKPEIIUBAHNE.
Mennens I'nOpun. IlpusHak peuneccuBHBIN U IIpuBOIUTE IPUMEPHI JOMUHAHTHBIX U
JOMHMHAHTHBIA.  MoHoruOpuaHoe PELIECCUBHBIX MPU3HAKOB. 13
ckpemnBanue. llpaBuna 3anucu Bocrnpon3BoauTh 3aK0H €1MHO00pa3usl.
CXEMbl CKPEIMBAHUS OPraHU3MOB. OnuceIBaTh MEXaHNU3M MPOSIBICHUS
MOHO3UTOTHBIN, T'eTEPO3UTOTHBIN 3aKOHOMEPHOCTEN MOHOTMOPUHOTO
opranusM. [lepBeiit 3akoH Mennens CKPELIMBaHUS, MEXAHU3M HEITOJIHOTO
— 3aKOH JOMHMHHPOBAHMUS JOMHHHUPOBAHMSL.
(emnHOOOpa3MS).
24 | Bropoii 3akoH OTKpbITHE BTOPOTO 3aKOHA — KoMOunupoBan | 3HaTh: Ha3bIBaTh BTOPOU 3aKOH MeHpaens.
Menpens. 3aKOHAa pacluerieHus. SIBienue HBIN YPOK SIBneHue (3aKOH) YUCTOTHI FaMeET. 13
(3aKOH) YUCTOTHI TAMET.
25 | durubGpuaHoe CymHoCcTh AUTUOPUIHOTO KomOunupoBan | YMeTh:
CKpEILMBaHHUE. CKPEILMBAHUS U €TI0 PE3YJIbTaThl. HBIN ypoK AHanu3upoBaTh CoJiepKaHue ONpeacIeHUI
Tperuii 3akoH DeHOTUNNYECKAS U OCHOBHBIX TIOHSITHH, CXEMY TUTUOPHUIHOTO
Mennens. TFEeHOTUIINYECKasl XapaKTepUCTHKA ckpeunBanus. HazpBaTh yciioBUs 3aKOHA
moToMcTBa. Tperuii 3aKk0H HE3aBUCUMOI0 HACICAOBaHHUS.
Menpens — 3aKk0H HE3aBUCUMOTO OnuchIBaTh MEXaHU3M MPOSIBIICHUS
HaCJIeJOBaHMs MPU3HAKOB (3aKOH 3aKOHOMEPHOCTEN TUTHOPUIHOTO CKPELMBaHNUS. 14
HE3aBHCHUMOI0 KOMOMHUPOBAHUS
redoB). Mcnonbp3oBanue pemerku
Ilennera [u1s onpeneneHus
COOTHOIIEHUS THOPUJIOB BTOPOTO
MOKOJICHUS. AHAIM3UPYIOIIee
CKpEILMBAaHNE KaK CIIOCO0
IIPOBEPKU F€HOTHUIIA OCOOH.
26 | Jlabopamopuas PazButne ymenuit moibp3oBaThCs
paboma Ne 2 pemietkoit [lennera, onpenensTh 14
«Pewenue rameTbl ¥ T€HOTUIIbI IOTOMCTBA

ceHemu4ecKux




3a0auy»

27 | CuemyieHHOE [ToHsiTHE O CLIETJIEHUH T'€HOB. KoM0unupoBan | YMmeTn:
HacJIel0BaHue CuernieHre reHoB Kak HBIN YPOK JlaBatTb onpeneneHus NOHATUAM [ 'OMOoJIornuHbIE
I'€HOB U JIOKaJIU3alusi T€HOB B OJHOM Ipe3eHTaLHs XpOMOCOMBI, KOHBIOTALIUS.
KPOCCHUHTOBEP xpomocome. T. Mopran — OOBSACHATH MPUYMHBI TEPEKOMOUHAITUN
cO3JaTeab XPOMOCOMHOM TEOPHUH MIPU3HAKOB IIPU CLEIUIEHHOM HAcJIe10BaHUU.
HacneacTBeHHOCTH. [lnonoBas
MYyILKa Jpo30oduia Kak 0OBbEKT 15
HCCIIe0OBaHus, €€ 0COOEHHOCTH.
OTKpbITHE SBIEHUSI KPOCCUHTOBEPA
T.Mopranom. KpoccuHrosep kak
MCTOYHUK MOSIBJIEHUS HOBBIX
KOMOHMHAIMI T€HOB B F€HOTUIIAX
0co0eil.

28 | B3aumoneiictBue I'en kak cTpykTypHas eauHuna | KomOuHMpoBaH | YMeTh:
aJIJIJIbHBIX T€HOB HaCJIEICTBEHHOU uHPOpPMAaLUH. | HBII YPOK [TpuBOAMT IpUMEpPHI AIIEIBHOTO U
1 HeaJlJIeJIbHbIX JIUCKpETHBIII ~ XapaKkTep  TI'€HOB. HEeaJJIeJIbHOTO B3aMMO/IEHCTBHSI T€HOB
TEHOB. B3anmoericteue aJUIeJIbHBIX Ha3siBaTh Xapakrep B3auUMOACHCTBUS T€HOB
Jlabopamopnas I€HOB: OTHOLIEHUE IOMUHAHTHOCTH OnuceIBaTh MPOSBIEHUE MHOXKECTBEHHOTO
paboma Ne 3 U peueccuBHocTH. [lonumepus kak NENCTBUS TeHa.

«Buvisasnenue OyONMMpOBaHUE pPA3HBIMH T€HAMHU

¢henomunuueckux JNENCTBUSA Ipyr apyra B 15
U 2eHemuUYecKux MPOSIBIICHUM JITaHHOTO IIpHU3HAKa

NpOAGNEHUL Y [ToHsiTHE O TEHOTUIIMYECKOH Cpefe.

ocobeti 8uoa (unu Jlaboparoprast pabota

copmay),

npouspacmarnuu

X 8 HeOOUHAKOBBIX

YCAOBUSIX.

29 | HacnenoBanue KapuoTtun — o6miee yncno, pazmep, | Ypok- HazbIBaTh THIIBI XpOMOCOM B '€HOTHUIIE, YHUCIIO
MIPU3HAKOB, ¢dopma xpomocom. Iloxn MIPaKTUKYM ayTOCOM U TIOJIOBBIX XPOMOCOM Y YeJIOBEKa
CLIETJIEHHBIX C rOMOT'aMETHBIH, M0JI [IpuBOIUMTE IPUMEPHI HACIECTBEHHBIX
10JIOM rereporameTHbli. [lonaTHe 0 3a00JIeBaHMA, CLETUIEHHBIX C TIOJIOM. 16

IIOJIOBBIX U HCIIOJIOBBIX
xpoMocomax. HacnenoBanue
HEKOTOPBIX IPU3HAKOB YEJIOBEKA.
[Tpu3Haky opraHu3Ma, CLICIIJICHHbIE




¢ nojoM. Hacregosanue,
CIICTJICHHOE C TI0JIOM, KaK
nepeayda reHoB, JIOKATM30BaHHBIX
B IIOJIOBBIX XpOMOCOMaAxX, U
HacJe0BaHUE MPU3HAKOB,
KOHTPOJIMPYEMBIX OTUMHU I'€HAMU.

30 | HacnenctBeHHsble I'ennble anHoManuu u 60JIE3HMU. KoMOunupoBan | YMmern:
0o0J1e3HM Hacnenosanue nedexra nBeTOBOro | HbI ypoOK HazsiBaTh 3a001€BaHMs, epeaarouecs mno
YeJI0BEKa 3pEHHUsI YEJI0BEKA — JAIbTOHU3MA. HacneacTBy. Pemars 3aaaun.
Hacnenosanue remoduinn.
XpoMocomHbI€ 3a00JI€BaHUS. 16
bonesns /layna. Haciencrsenneie
3a00JIeBaHHs KaK CBUJETEIHCTBO
CYILIECTBEHHOTO BO3JEHCTBUS
MYTalMi Ha OPraHu3M.
31 | Hacnencrsenuas I'enoTunnyeckast U3MEHYUBOCTD KomOunnpoBan | YMeTh:
(reHoTUNIUYECKAs KomOunaruBHast ©3MEHYMBOCTD HBIN YpOK HazpiBaTs mpuuuHbBI, 00ECTICUNBAIOIINE SIBIICHHIE
M3MEHYUBOCTH ) Kak pe3yJabTar nepepacnpeiesieHus HACJIEICTBEHHOCTH, OMOJIOTMYECKYIO POJIb
HAaCJIEACTBEHHOIO0 Marepuaia XpOMOCOM, OCHOBHBIE (DOPMBI U3MEHYHBOCTH.
poAMTENIEH Cpear UX TIOTOMCTBA. [IpuBOIUTE IPUMEPHI TEHHBIX U TEHOMHBIX 17
MyTannoHHas U3MEHUYUBOCTh KaK MYTalH.
pe3yabTaT BHE3AIMHBIX U3MEHEHUI HaspiBats BU/IbI HACIEACTBEHHOMN
HacJeayeMoro Marepuania. W3MEHYMBOCTH, YPOBHH U3MEHEHHUS T€HOTHIIA,
BUJIbl MyTallMi, CBOMCTBA MyTallUM.
32 | Apyrue TUIbl IloHATHE O HEHACIIEICTBEHHOU WM | YPOK- Ymers:
W3MEHYUBOCTH. MOAU(PUKAITUOHHON U3MEHYHBOCTH. | IPAKTHKYM JlaBath ompeiesieHne TEPMUHY U3MEHYUBOCTb.
Jlabopamopnas Xapakrepuctuka (EHOTUITUYECKON [IpuBOAUTE IPUMEPHI HEHACIIEICTBEHHOU
paboma Ne4 n3meHunBoctd. Hopma peakuum. M3MEHYUBOCTH, HOPMbI pEAKIINH MPU3HAKOB,
««H3yuenue OntoreHernueckas  (BO3pacTHas) 3aBUCHUMOCTH MIPOSIBIICHUS] HOPMBI PEAKIIUU OT
UMeH4usocmu y U3MEHYMBOCTh KaK 3aKOHOMEPHBIE YCIIOBUH OKpYKaroIIeh cpeibl.
OpP2AHUBMOB ). U3MEHEHUs OpraHusma, AHanuM3upoBaTh COJAEPKaHNE OCHOBHBIX 17

OPOMCXOMAIINE B XOJAE  €ro
HHAUBUAYAJIBHOTO Pa3sBUTHUA.
Jlaboparoprast pabota

MMOHSTHH.

BEISBIISATE ¥ OMTUCHIBATH pa3Hbie (GOPMBI
W3MEHYHMBOCTH Opranu3MoB. [IpuBoauTe
MPUMEPBI HEHACJIEICTBEHHOW N3MEHYMBOCTH,
HOPMBI peaklMu MTPU3HAKOB, 3aBUCUMOCTH
MPOSIBJICHUSI HOPMBI PEAKIIMU OT YCIOBHIA




OKpYKaroLEel Cpeibl.

33 [ToBTOpEHME MPONICHHON TEMBI. Vpok 3HaTh: OCHOBHBIE 3aKOHOMEPHOCTH
HUS HacJe0BaHUsl NMPU3HAKOB; POJIb TE€HETUKH JIJISt
[ToaroroBka K 06o01e A P Y it
. MEJIMIIUHBI; Pa3HbIE BUbI U3MEHYMBOCTH, UX
KOHTPOJIbHOM .
POJIb B 3BOJIIOIINH; MyTareHHOE JeHCTBUE
pabote mo Teme
(hakTOpPOB CpEIIbI.
«OCHOBBI y4YEHHUSI .
o YMETh. peliaTh MPOCTEHIINE TeHeTUUECKHE 18
3a/1auu; OMPEIEISATh Ha KOHKPETHBIX MpUMEpax
HAaCJIEACTBEHHOCT JIETH, OTIpEL P PHMEP
" " pasHbie (POPMBI HBMEHYUBOCTH, OOBSICHSATH POJIb
Pa3HBIX TUMIOB U3MEHYUBOCTH JJI OPraHu3Ma,
U3MEHYUBOCTH
MOMYJISIIIUY, BUJIA.
34 | Pemenue 3a1a4 Cenexuus. KoMOunupoBan | Ymern:
10 TEME I'eHETHKA HacnencrBeHHocTh M HBIA YPOK Pemate reneTnueckue 3agaun
M3MEHYMBOCTh-OCHOBA
HCKYCCTBEHHOTro 0TOOpa. LleHTphI 18
MIPOUCXOKACHUS KYJIbTYPHBIX
pacTeHui.
35 | Koumponvhnas MMOBTOPEHUE MPOUJIEHHON TEMBI. Ypok YMmerh:
paboma Ne 3 no TecT-KOHTPOJIb POBEPKU H Pemrate reneruyeckue 3anaun
meme « Ochogul OTIICHKHU 3HaTh:
VUEeHUsl O SHaHWH OCHOBHBIE TIOHSATHS TIO TEME TeHETHKA 19-20
HAC1e0CmMEeHHOC
mu u
USMEHYUBOCTIU Y
5. OcHOBBI CeJIeKIMH PACTCHMH, ’)KHBOTHBIX H MUKPOOPIraHHU3MOB
36 | I'enernueckue AHanu3 KOHTPOJIBHON pabOTHI. KoM0unupoBan | YmeTn: 19-20

OCHOBBI CCIICKIIUN

Hcropus okynsTypuBaHus

HBIN YPOK

JlaBaTh ompenienieHne TEPMHUHY N0POJia, COpT.




OpraHU3MOB pacTeHui U 0JIOMaIllHUBaHUS HazbiBaTh METOIBI CENEKIUN.
KUBOTHBIX YesoBeKoM. Cenexuus [IpuBOIMTE IPUMEPBI COPTOB KYIBTYPHBIX
KaK HayKa, u3ydaromias pacTeHui.
OMOJIOTUYECKHE OCHOBHI M METOBI OOBACHATH POJIb OMOJIOTUN B MPAKTHUECKOM
CO3JAaHUS U YIyUIIEHUS TIOPOL JESITEIbHOCTH JIFOAEH U CaMOTro YUYEHUKA.
KUBOTHBIX, COPTOB PACTEHMH. Hcnonb30BaTh NpHOOpETEHHBIE 3HAHUS B
[TonsTie o mopone, copre, MPaKTUYECKON JESITEIbHOCTHU AJIsl BEIpAlIUBaHUS
mramme. [ 1aBHbIE METO/IbI U Pa3MHOXKEHUS KYJbTYpPHBIX pacTEHUH, yXxoa
CEJIEKIIMU: UCKYCCTBEHHBIN 0TOOP 3a HUMHU. Ha3piBaTh npakTHyeckoe 3HaUEHUE
(6ecco3HaTENBHBIH, TCHETHKH.
METOAUYECKU ), THOpUAN3aLIHs, [TpuBOIMTE IPUMEPBI TOPOJT )KUBOTHBIX U
MyTareHe3, HOJUILIOUANS. COpPTOB PaCTEHM, BEIBEJICHHBIX YEIOBEKOM.
37 | OcobeHHOCTH OTtinumne KyabTypHBIX hopm KomOunnpoBan | YMeTh:
CEJIEKLINU pacTeHuil OT UX IPEBHUX HBIN ypoK AHanu3upoBaTh CO/IEPKaHNE OCHOBHBIX
pacTeHui. npapoauTesnei. 3HaueHue MOHATHUN. XapaKTepU30BaTh pOJIb YUCHUs
[enTpHI noyvmuionuu. Karmycrao — BasuioBa 1iis pa3BUTHS CEJIEKIIUU.
IIPOUCXOKICHUS peneyHblii MEXBUIOBON THOPHL, OOBSCHATH MPUYUHY COBIAICHUS IIEHTPOB 71
KYJIbTYPHBIX KaK pe3ysbTaT HKCIEPUMEHTAIbHOU MHOT000pa3us KyJbTypHBIX PaCTEHUH C
pacTeHui. nosnumionuu. ['uOpun Tputukane. MECTaMH PacIoJIOKEHUs JPEBHUX LIMBUIIN3ALINN;
VYuenne H.M. BaBuiiosa o neHTpax 3HAYEHHE NS CENIEKIMOHHBIX paboT 3aKOHa
MHOT000pa3usi U NPOUCXOKACHUS TOMOJIOTMUECKUX PSAJIOB.
KYJIbTYPHBIX PACTEHUH.
38 | Ocobennoctu [enu cenexuu >KUBOTHBIX. KoMOunupoBan | YmeTn:
CEeNEeKLINU [TonsATHE O HOMECTUKAUU HBIN YPOK JlaBaTb onpeneneHue TepMUHY IIOPOJa, COpT.
KUBOTHBIX. KUBOTHBIX. ITHOpUAMHT U IIpe3eHTalHs HazbiBaTh METOIbI CENEKIINH )KUBOTHBIX.
OcHoBHbIE ayTOpuuHr. HoBble MeTO 1B [IpuBOAMTE IPUMEPHI OPOJI JOMALTHUX
HaIpaBJICHUS YIIy4LIE€HUS IOPOJI KUBOTHBIX: KUBOTHBIX.
CEJIEKLINU HCKYCCTBEHHOE OCEMEHEHUE. OOBACHATH POJIb OMOJIOTUN B MPAKTHUECKOM
MHUKpPOOPIaHHU3MO I'opmoHanbHas cTUMYIALUS JESITEIbHOCTH JIFOAEH U CaMOTro YUYEHUKA. 71
B. CYNEPOBYIISIUHU SIMUEKIIETOK, Hcnonws3oBath npuoOpeTeHHbIE 3HAHUS B

KJIOHUPOBAHHUE, MyTarcHes.
MonexysnsipHas TuOpuan3aIus Kaxk
METO/1 CEJEKINU
MHKPOOPraHu3MoB. I 'eHHas
MHXEHEepUs KaKk
1IeJIeHaIIpaBJICHHbIE MAHUITYJISILIUU

MPaKTUYECKON JESITETbHOCTHU AJIsl BIpAllIUBaHU
U Pa3MHOYKEHUS JIOMAIIHUX )KHBOTHBIX, YXOJa 3a
HUMU. J[aBaTh onpeaeneHnue TEpMUHY
OMOTEXHOJIOT U, IITAMM

[TpuBOAUTH IPUMEPHI CTIOTIB30BAHUS
MHUKpPOOPIraHW3MOB B MUKPOOHOJIOTMUECKOI




C TCHETUYECKUM MaTepUaJIOM B
KJIETKaX MUKPOOPTraHU3MOB.

MIPOMBIIIJIEHHOCTH.
OOBSACHATH POJIb OMOJIOTUN B MPAKTHUECKOM
JEATENbHOCTH JIFOJICH M CaMOr0 YYEHUKA.

6. Ilpoucxo:kaeHue x

HU3HU U PA3BUTHE OPTaHUYICCKOIo Mmpa

39 | CoBpemeHHbIE JIB€ OCHOBHBIE THIIOTE3BI VYpok usyuenus | [laBaTh onpezneneHue TEpMUHY TUIIOTE3A
IIPE/ICTaBICHMS O IIPOUCXOKACHUS KUZHU — Y IEPBUYHOTO HazbiBaTh 3Tansl pa3BUTHSL KUZHU
BO3HUKHOBEHUU OuoreHesa u abHoreHesa, ux 3aKpEIICHUS OOBACHATH POJIb OHOJIOTHH B GOPMHUPOBAHUHT
KU3HU Ha 3emiie xapakrepuctuka. OnbITel @. Pequ | HOBBIX 3HAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI
10 MPOBEPKH UCTUHHOCTHU UJEU O MUpa. 2
CaMO03apOKJICHUU KU3HHU. PaboThI
JI. [Tactepa kak 10Ka3aTEIbCTBO
HEBO3MO>KHOCTH CaMO3apOKICHUS
KU3HU U3 HEXXHMBOTO B
COBPEMEHHBIX YCIOBUSIX.
40 | CoBpemMeHHas Oco6enHocTr aTMOCheps KomMb6unupoBan | /laBaTh onpezneneHue TEpMUHY TUIIOTE3A
Teopus JpeBHEN 3eMJI U MPOUCXOALIUX B | HBIH YPOK HazbiBaTh 3Tansl pa3BUTHSL KUZHU
BO3HUKHOBEHHS Hel npoueccoB. OOpazoBaHue OOBACHATH POJIb OHOJOTHH B OPMHUPOBAHUHT
KU3HU Ha 3emiie okeaHoB. Hakonuienue COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI
OpraHMYECKUX BEIECTB B BOAAX Mupa.
MupoBoro okeaHa Kak
MPEANOChIIKa 00pa3oBaHUs 22
CIIOHBIX MOJIEKYJI.
DKCIIepUMEHTAIIBHOE
MOATBEPK/IEHUE TAKOTO CLIEHAPHUS
pa3zButus xu3HU. OnbIThl C.
Musnepa. Teopust 3BOTOLUU
matepun A.M. Onapuna.
41 | 3naueHue IlepBrie rerepoTpodHbIe KoM0unupoBan | YmeTn:
¢dorocuHTEe3a U opranusmsl 3emiu. M3menenue HBIN YPOK JlaBaTh omnpeneneHre TepMUHY ABTOTPO]BI,
OMOJIOTUYECKOTO cocTaBa aTMOC(ephl IMJIAHETHI U reTepoTpodbl, IPO- U SYKaApUOTHI
KpyroBopoTa COKpAIllEHUE MMUIIEBBIX PECYPCOB OnuceiBaTh HaYaJIbHBIE ATANbl OMOITUYECKON
BEIIECTB B KaK MPUYMHBI BO3pacTaHUs ABOJIIOLINH 73

Pa3BUTHH KHU3HU.
Oransl pa3BUTUS
KHU3HU Ha 3emiie.

KOHKYPEHLIUH OPTaHU3MOB.
[{nanobakTepuu Kak repBbie
aBTOTPO(HBIE OPraHU3MBI.
[TosiBneHne 3yKapuoOTHUYECKUX
OpraHM3MOB KaK Ha4yajo pa3BUTHUs




MHUpa pacTeHHH (yBeIU4eHNE
KOHLIEHTPALIUU KUCIOPOJa).
®dotocunre3. ObpazoBaHue
030HOBOTO CJIOSI 3EMJIH.
buonornueckuii KpyroBopot
BemiecTB. OOpa3oBaHME 0CATOUHBIX
nopo/1, ouochepsl. ITams
pa3BUTHS KU3HU Ha 3eMII€.

42 | Ilpucnocoburens Hcropus BbIX0Ja OpraHu3MOB Ha KoMOunupoBan | YMmeTn:

HBIE YEPThI cymy. [IpokaproTsl kKak repBbie HBIN YPOK JlaBatb omnpeneneHue TepMuHy Apomopdos,
OpraHU3MOB K oOuTaTeNu CyIy, HaunHast ¢ apxes. UAMO0aJanTalus.
Ha3eMHOMY Hauvano npouecca MPUBOANUTH TIPUMEPHI PACTEHHUH U )KUBOTHBIX,
00pasy KU3HU. I04YBOOOpa30BaHUS U €r0 CYIIECTBOBABIINX B Pa3HbIE MIEPUO/IbI PA3BUTHS

3HaueHue. CepeuHa najaeo3os Kak 3eMJIN.

BpeMs BbIX0/1a Ha CYIIY pacTeHH,

KUBOTHBIX U TprOOB. PuHMODUTHI 73

KaK IepBbI€ pacTCHMUS,

MIOCEJIMBILINECS HA CYyLIE 10

OeperamM MpecHBIX BOJJOEMOB.

PakockopnoHbl Kak epBbIe

KUBOTHBIE — OOUTATENIN CYIITH.

Apomop(ho3bl pacTEeHHIA.

OCHOBHBIE a/IaNTallNY )KUBOTHBIX K

Ha3eMHOMY 00pa3y KU3HH.

43 | OGoOmaroriee [ToBTOpEHME U 3aKperieHre [ToBTOpHUTENBHO | 3HATHL (IOHUMATh): OCHOBHBIE ATAIbI B
IIOBTOPEHUE I10 3HaHui o teme «lIpouncxoxaenue | - 000OMIAOMINI | SBOIONUN PACTUTEIBHOTO U )KUBOTHOTO MHPAa,
TeMe KU3HU Ha 3emiie» YpOK TUIOTE3bl BOSHUKHOBEHMSI )KU3HU Ha 3eMJIE;. Ha
«IIpoucxoxaenne OCHOBE 3HaHUS JABWKYILHX CHUJI 3BOJIIOLIUHU, UX
U pa3BUTHE OMOJIOTUYECKOH CYIITHOCTH OOBSACHATH TPUUNHBI
KU3HU Ha 3emiie» BO3HUKHOBEHHSI MHOTOOOpa3ns BUIOB KUBBIX

OpPraHM3MOB U UX NMPUCIOCOOIEHHOCTU K 24

YCIIOBUSIM OKpYXarollen cpesibl, 00bACHITh
B3aUMOCBSI3b MEXY IBOTIOIUOHHBIMU
W3MEHEHHUSIMH PACTUTEIHHOTO U )KUBOTHOTO
MHpa U T€0JIOr0-KIMMaTHIECKUMU
U3MEHEHUSAMU 3eMJIH, IPUBOIUTH KOHKPETHBIE
MIPUMEPHI TOKA3aTEIbCTB SBOJIIOIINHU. YMETh:




O0OBSICHATH B3aUMOCBSI3b MCKOY
9BOJIONUOHHBIMA U3MCHCHUAMHA PACTUTCIBHOT'O
H )KUBOTHOI'O MHUpa 1 IrcoJIOro-KIMMaTHYCCKUMU
U3MCHCHHUAMH 3€MJ'II/I, IMPUBOJUTH KOHKPCTHBIC
MPUMEPHI JOKA3aTCIILCTB 9BOJIIOIINH.

7. Yuyenue 00 IBOJIOINH

44 | Unes pa3BuTUS [TonbITKM cucTemMaTU3auuy U Ypok u3zyueHuss | YMeTh:

OpraHU4YeCcKOro 000011IeHUs 3HAHUH O )KUBBIX U [IEPBUYHOTO JlaBaTh omnpeeneHue TEPMUHY SBOJIIOLIHSL.

Mupa B OnoJsioruu OpraHu3Max u ux 3aKpEIICHUS BbISBIISATE ¥ ONMUCHIBATH MPEANOCHUIKN YUEHUS
JKU3HeneATeapbHoCcT. CucreMa HOBBIX 3HAHUU JapBuna 24
oprannyeckoro mupa K. JIunnes.

OcHOBHBIE TIOJIOKEHUS
9BOIIONHOHHOM Teopuu XK.b.
Jlamapka.
45 | OcHOBHBIE [Ipencrasnenue Y. J[apBuHa o KomOunnpoBan | YMeTh:

MIOJIOKEHHUS JBUKYIIMX CHJIaX 3BOJIIOLUU! HBIN YPOK JlaBaTb omnpeneneHne TepMUHY

9BOJIIOLIMOHHON M3MEHYUBOCTH, HACIIEICTBEHHOCTH, HacnencTBeHHOCTB, H3MEHYMBOCTbD, OOpHOa 3a

TEOPUHU 60pb0e 3a cyliecTBOBaHUE, CYyILECTBOBAHUE.

Y./lapBuHa. €CTECTBEHHOM 0TOOpE. Ha3piBaTh OCHOBHBIE ITOJIOKEHUS

JIBroKyye CHiibl BryrpuBuioBas u MeXBUIOBas 3BOJIFOIIMOHHOM Teopuu [lapBrHA; IBUKYILIHE 2526

IBOJIIOLIMH: 6opb0a 3a cyliecTBOBaHUE. CHJIBI 3BOJIIOLIMU; (GOpPMBI OOpPHOBI 32

HACJIEACTBEHHOCT EcrecTBEeHHBIN U HCKYCCTBEHHBIN CYLIECTBOBAHHUE.

b, H3MECHUYHMBOCTb, 0TOOD.

Oopnba 3a

CYyILECTBOBAHUE,

0TOO0D.

46 | Pe3ynbTaTh DopMBI ECTECTBEHHOTO 0TOOpA: KomOunupoBan | YMeTh:

3BOJIIOLUU: CTaOMIIM3UPYIOMINHN, ABIKYIINH, HBIN YPOK HazbiBaTh OCHOBHBIE THUIIBI TPUCTIOCOOTIEHUM

MHOT00Opa3ue pa3pbiBaroIInii 0TOOP. OpPraHU3MOB K OKpYXKaroLen cpere.

BUJIOB U [IpuBOANTE IpUMEPHI TPUCTIOCOOTEHUM

IIPUCTIOCOOTIEHHO OpPraHU3MOB K OKPYXKaloLIen cpere.

CTh OPTaHU3MOB K OOBSCHATH OTHOCUTENBHBIN XapaKkTep 25-26

cpene oouTaHusl.
Jlabopamopnas
paboma Ne 5
«IIpucnocobnenn
0CMb OP2AHUIMO8

HpI/ICHOCO6I/ITCJ'H)HI)IX IMPU3HAKOB Y OpTaHU3MOB.




K cpeoe

ooumanusy
47 | CoBpeMeHHBIE [Tonmynsiuust Kak CTPYKTypHast KoM0unupoBan | YmeTh:
IIPEICTaBICHUS enrHuna Buaa. [omymsiumst — HBIN ypoK OOBACHATH POJIb OHOJOTHH B OPMHUPOBAHUHT
00 3BOJTFOIINA 3JIEMEHTapHAsl BOIIOLMOHHAs COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI
OpPraHUYECKOTO equauna. [lonstue 06 MHpA; CYIIIHOCTh OMOJIOTHYECKOTO MpoIecca
MHpa. 3JIEMEHTapHbIX (paKTopax 9BOJIIOLIMHA HA COBPEMEHHOM YPOBHE. 27
ABOJIIOLIMM — ECTECTBEHHOM OTOODE,
MYTaLMOHHOM IpOLIECCE.
[TonynsIIMOHHBIX BOJIHAX U
W30JISIUH.
48 [Tonsarue o Buae kak renernuecku | KomOuHMpoBaH | YMeTh:
Bug, ero HeASIUMOU eIUHUIILI 3JKUBOT'O HBIA YPOK HaspiBats npu3Haku nomysisiquu
KpUTEPUU U MHpA, COCTOALIEN U3 MOMYIISALUN. [lepeunciaATs KpuTEpUH BUAA
CTPYKTypa Kpurepun Bua. AHanu3upoBaTh COJIEPKaHUE ONPEACTICHUS 27
MOHATUM BUJI, OMYJISALUS.
ITpuBOIMTE IpUMEPHI BUJOB KUBOTHBIX U
pacTeHUIi; MPaKTUUYECKOTO 3HAYEHUS U3yUCHUS
MONYJISILIUU
49 | BunoobpazoBanu Bunoo6pazoBanue kak KomOunupoBan | YMeTh:
e. [lonsarue o 3aBEPILAOIIUI MOMEHT HBIN YPOK [IpuBOIUTE TPUMEPBI PA3ITUYHBIX BUOB
MHUKPO3BOJIIOLUU MHUKPO?3BOJIIOLIMOHHOTO IIpolecca. W30JISILUH
u AnionaTpuyeckoe OnuceIBaTh CYyIIHOCTb U ATAIIbI 28
MaKpO3BOJIIOIHUH. (reorpaduueckoe) u reorpagpuueckoro M 3KOJIOTHIECKOTO
CUMIaTPUYECKOE BHUJI000pa30BaHHUs.
BHJ1I000pa30BaHuE.
50 | OcHoBHBIE MuKkpo - 1 MaKpO3BOJIOLIHS — KomOunupoBan | YMeTh:
HaIIPaBJICHUS €AVHBINA MPOLIECC, MPOUCXOIAIIUN | HBIM YPOK JlaBaThb omnpeneneHus MOHATHIM IIPOrpecce U
3BOJIFOLUH BO BpeMeHHU. bruonornueckuit perpecc.
Iporpecc U OMOIOrMYECKUi PackpbIBaTh CyIIHOCTB 3BOJIFOLIMOHHBIX
perpecc. [yt gocTuxeHus M3MEHEHUH, 00eCTIeYnBAIOIINX JBUKEHUE
OMOJIOTUYECKOTO Tporpecca: IPYIIBI OPraHU3MOB B TOM WJIM MHOM 28

apoMop}o3, uaroaganTanms,
nereHepanus. HeoOparumblit
XapakTep dBOJIOIUH.
[TporpeccuBHOE yCIIOXKHEHUE POPM
xu3HU. OOIIMe U YaCTHBIE

9BOJJIIOMMOHHOM HallpaBJICHUH.




aJarTaluu.

51

OcHoBHBIE
3aKOHOMEPHOCTH
OHOJIOTHYECKOM
9BOJIIOLIHH.

[TocnencTBus X031CTBEHHOM
JEeSITEILHOCTH YEJIOBEKA ISt
okpyxartoie cpeapl. CoxpaHeHue
OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

KomM6unupoBan
HBIN YPOK

YMerb:

Ha3spiBath aHTpOTIOTEeHHBIE (DAaKTOPHI
BO3JICHCTBUS HA DKOCHCTEMBI

AHanu3upoBaTh ¥ OLIEHUBATH TOCIIEICTBUS
JIEITCILHOCTH YeJIOBEKA B DKOCHCTEMAX;
BITUSTHUE COOCTBEHHBIX MTOCTYITKOB Ha JKUBBIE
OpraHU3MbI U SKOCUCTEMBI; POJIh
OHMOJIOTHYECKOTO Pa3HOOOpasHsi B COXpaHCHHUH
ouochepsl.

JlaBaTb ompeneneHns MOHATHIM
MakpoaBoJtoIHs, apoMopdo3, HAN0aJaNTaIus,
JeTeHepaIus

Ha3piBaTh OCHOBHBIE HAITPABICHUS YBOJIOIHH.
[TpuBoauTH IPpUMEPHI apOMOPHO30B U

HIUOa aIITalui.

PaznuuaTh MOHITHS MUKPO - U MaKpO3BOJIIOLIHSI.
OOBACHATH POJIb OHMOJOTHH B GOPMHUPOBAHUHT
COBPEMEHHOW €CTECTBEHHOHAYYHOU KapTHHBI
MUPA; CYIIHOCTh OMOJOTMYECKOTO Ipoliecca
HBOJIIOIIUN Ha COBPEMEHHOM YPOBHE.

29

52

KontponsHas
pabota Ne4 o
Teme «OCHOBBI
»IBOJIIOLIUH

MIOBTOPEHUE NMPONJICHHOU TEMBI.
TecT-KOHTPOIIB

Ypok
MPOBEPKU U
OILICHKU
3HaHUM

3HATh (IOHUMATB): pa3HbIE B3IJISJIbI HA
IIPOUCXOXKACHUE BUJOB, MEXaHU3MBbI
TF€HETUYECKUX IBOJIIOIIMOHHBIX IIPOLIECCOB B
MOMYJISILIUY U UX TTOCJIECTBUS, IJIaBHbIE ITyTU U
HaIpPaBJIEHUS MAaKPO3BOIIOLUH.

YMeThb: Ha OCHOBE 3HaHUS ABWKYILIUX CHUJI
ABOJIIOLIMH, UX OMOJIOTUYECKON CYIIIHOCTH
OOBSCHSTH TPUYNHBI BOZHUKHOBEHUS
MHOT000pa3usi BUAOB KUBBIX OPIraHU3MOB U UX
MIPUCTIOCOOJIEHHOCTH K YCIOBUSM OKpY)KaroIlen
Cpelpbl.

29

8. Ilpoucxo:xkaenne YejioBeKa (AHTPOINOTeHe3)




53 | Mecto u AHanu3 KOHTPOJIBHOM pabOTHI. VYpok uzydenusi | YMeTh:
0COOEHHOCTHU [TonoxeHue yenoBeka B CUCTEME Y TIEPBUYHOTO JlaBathb ompeeNeHus MOHATUIM AHTPOTIOJIOTHS,
YeJIOBEKa B OpraHUYeCcKOro Mupa (THrl, 3aKpeTUICHUS AHTPOTIOTCHE3
CUCTEME MOATHII, KJIacc, MOJKIIACC, OTPSLL, HOBBIX 3HAHUHN OOBSCHATH MECTO U POJIh YEIOBEKA B MPUPOJIC;
OpraHMYECKOTo CEeMENCTBO, po, BuA) YepThl POJCTBO YE€JIOBEKA C YKUBOTHBIMU 31
Mupa. CXOJICTBA U pa3jINuus 4eJIOBEKa U
YeJI0BEKOOOPa3HbIX 00E3bsIH.
PyaumenTsI 1 aTaBU3MBI y
4esoBeKa.
54 | Jloka3arenbCcTBa JlokazaTrenbcTBa HBOJIIOIIMOHHOTO KomOunnpoBan | YMeTh:
3BOJIFOIIMOHHOTO IIPOUCXOXKICHUS YEIOBEKa. HBIN YpOK OOBSCHATH MECTO U POJIb M YEJIOBEKA B
MIPOUCXOKACHUS CX0JaCTBO CKelleTa M BHYTPEHHET O IIPUPOJIE; POJCTBO YEJIOBEKA C
YeJI0BEKa. JTallbl CTPOEHHUS YEJIOBEKa C MJIEKOTIUTAIOIINMHU.
ABOJIIOLIMM BHUJIA YeJI0BEKOOOpa3HbIMU 00€3bsIHAMU,
Yenosek CxoacTBO 3apopliia YeloBeKa ¢ 31
pa3yMHbIN 3apOoJ1 3apOJIbIIIAMH JIPYTUX
MMO3BOHOYHBIX KUBOTHBIX.
PynuMeHTBI Kak 10Ka3aTEIbCTBO
MIPOUCXOKIACHUS YEeJIOBEKA OT
YKUBOTHBIX. DTarbl YBOJIIOIMN BUJIA
Yenosek pasyMHbIN
55 | buoconmansHas Kpomanbon1ib kak nepsbie q0au, | KomOuHnpoBaH | YMeTh:
CYIITHOCTb BHJIA HETOCPEACTBEHHBIC MPECTABUTENN | HBIN YPOK HazpiBaTh mpu3Haku OMOJIOTHYECKOTO OOBEKTA —
Yenosek BH1a YetoBek pa3yMHBIN. YEJI0BEKA.
Pa3zymHbIi. Oco0eHHOCTH CTPOCHHS H [lepeuncnars GpakTopbl aHTPOTIOTEHE3A.
Yenoseueckue MOBeJIeHUs. XapaKTePHBIE YEePThI OOBSACHATH POJCTBO, OOITHOCTH TIPOUCXOKICHUS
pacsl, UX POJACTBO o0pa3a KH3HU HEOAHTpPOTIA: 1 HBOJIIOLIMIO YEJIOBEKA.
u 0OIIeCTBEHHBIE (COITUATBHEIC) Jloka3bpIBaTh €IMHCTBO YEJIOBEYECKHUX PacC.
IIPOUCXOXKACHHUE. OTHOIIEHHUSI; pa3JesIeHus Tpy/a, 32

BO3HUKHOBEHHE TOPIOBIIH,
HCKYCCTBa, PEJINTUH, HAYKH U
0Tpacyeil IPOMBILIIEHHOTO
Mpou3BOACTBA. buoconuansHas
CYILIHOCTh BH1a YenoBek
Pasymuslii. Tpu 0OCHOBHBIE pachl
COBPEMEHHOI0 YeJI0OBEYECTBA!




HErpou/IHasi, MOHIOJIOUIHAS, U
eBporneoniHas. CTupaHue rpaHul]
MEX]ly pacaMH B pe3yabTare
CMEIIaHHbBIX OpaKoB

56 | Koumponvnasn MMOBTOPEHUE MPOUJIECHHON TEMBI. Ypok 3HATH (IIOHUMATh): TIOJIO)KEHHE YEJIOBEKA B
paooma Ne5 TecT-KOHTPOIIB POBEPKU H CUCTEMAaTHUKE JKMBOTHOI'O MUpPA, ABHKYIIUE
«IIpoucxoxneHue OIICHKH CHJIBI aHTPOIIOTEHE3a, J0KAa3aTeNIbCTBA
YeJI0BEKa» SHAHUH KHUBOTHOTO TIPOMCXOXKICHUS YEIOBEKA,

MeXaHU3Mbl BOBHUKHOBEHUS PACOBBIX OTIMYHH. 3
YMeTb: HCIIOJIb3YS TEKCT YIeOHHKA COCTABIISTh
TaOJHILY, OTPAKAIOLIYIO ATAITBI AaHTPOTIOTeHE3A,
MPUBOANTH KOHKPETHBIE JI0KA3aTeIbCTBA
’KHUBOTHOTO TIPOMCXOXKICHUS YEIOBEKA,
000CHOBBIBATh PABEHCTBO pac M HApOJIHOCTEH.

9. OCHOBBI IKOJIOTHH

57 | Cpenbl KU3HHU HA [Tonsartue o cpene oOUTaHMS KAk KomOunnpoBan | YMeTh:
3emiie u 000 BCEM, YTO OKPYKAET )KUBOM HBIA YPOK JlaBathb omnpeienieHus MOHATUSIM DKOJIOTHUS,
9KOJIOTHYECKHE opranu3m. AOHOTHYECKHUE U abuoTuveckre, OMOTUYECKUE, AaHTPOIIOTEHHBIC
(baxTopsI ounotnueckue pakropsl. OCHOBHBIE (baxTOpHl, OrpaHUYNBAIOIINN (AKTOP.
BO3/ICHICTBUS Ha Cpeabl )KU3HU Ha 3emIie. [TpuBOAUTH IPUMEPHI AOMOTHYECKHX,
OpraHu3MBI. I'uapoOrnoHTEI, a3pOOHOHTHI, OMOTHYECKUX, AHTPOTIOTCHHBIX (PAaKTOPOB U UX
3aKOHOMEPHOCTH 51a0OMOHTHI, YSHITOOMOHTHI. 3aKOH BIIMSTHHE HA OPTaHU3MBI.

JNEUCTBUS SKOJOTrM4YECKOM
(baxTOpOB cpebl MHIUBUAYAIBHOCTH BUAOB KaK 33
Ha OpPraHU3MBbl 0TOOpaxkeHrue MHOrooOpasus
OTHOIIIEHHS OPTaHU3MOB CO
cpenoil. 3aKoH oNTUMyMa Kak
OTpaKE€HHE PEaKINU BUIOB Ha
M3MEHEHHUE CUJIBI JCHUCTBUSA JTF000TO
¢axTopa. 3aKOH OrpaHUYMBAIOIIETO
¢dakropa. 3aKOH HE3aMEHUMOCTH
¢baxTopoB. PoTONEPHOIN3M.
58 | Ilpucnoco6iieHHO Ananrraniuu. XXusHenHas opMma. KomOunnpoBan | YMeTh:
CTh OPTaHU3MOB K DKoJIoTHYecKas Tpymnmna HBIN YPOK OOBACHATH B3aMMOCBSI3U OPTaHU3MOB U
BITMSTHHIO OpPraHu3MOB KaK MIpe3eHTaIHS OKpYKAroIlel Cpe/Ibl; TUITBI B3aMMOICHCTBHS 33
(axTOpPOB CpEIBbI. npucnocoodutensHas Gpopma 1o pa3HBIX BUJIOB B SKOCUCTEME. BBISABIIATH
buoTtnueckue OTHOIIEHHIO K KAKOMY — JIH00 IIPUCIIOCOOIIEHHS] OPraHU3MOB K CpeJie




CBS3U B IIPUPOJIE.

OJTHOMY T'OCIIOJICTBYIOLIIEMY
dakxropy cpenpl. [lolkmIoTepMHBIE
¥ TOMOHOTEPMHBIC YKHBOTHBIE.
[ToHsiTHE 0 OMOTUYECKUX CBS3SIX B
npupoje. THIbl OHOTHIECKUX
cBs3eil B coobOmiecTBax. [Iumessie
(Tpodmyeckue) cBsI3U B IPHPOJIE.

oburanus. JlaBaTh onpeaeneHus MOHATHIM
KOHKYPEHIIUS, XUIITHUYECTBO, CUMOHO03,
Mapa3uTU3M.

HaspiBats TUITBI B3aUMOJEHCTBUS OPTAHU3MOB.
[IpuBOAUTH TPUMEPHI Pa3HBIX THUIIOB
B3aMMO/ICVCTBHS OPraHU3MOB; OPraHU3MOB
pa3HbIX QYHKIIMOHAIBHBIX TPy

59 | llomynsiuuu. [Tomymsanmst. XapakTepuCTUKU KoM0unupoBan | YmeTn:
OYHKIIMOHUPOBA onyJsAluY. /J[nHaMuueckue HBIN YPOK HazbiBaTh npu3HaKu OMOJIOTMUECKOTO 0ObEKTa —
HUE TONyJIAIUN U XapaKTEPUCTUKH MOMYISAIUH: IIpe3eHTalHs MOMYJISILIMY; IT0Ka3aTeU CTPYKTYPbI NOMYJISALUH.
JMHAMMKa €€ POXKJIaEMOCTh, CMEPTHOCTb, N3yudatk mpouecchl, IPOUCXOISIINE B MOMYINISINN
YHCJIEHHOCTH B BCEJICHHE, BBICEIIEHUE 0COOEH,
IIPUPOJIE. YHCJIEHHOCTb U CKOPOCTh POCTA.
[TonsiTHE O OMOTHYECKOM 34
noTeHuuane sujaa. [lnotHocts
nomynsnuu. EMxocts cpeipl kax
CyMMa PeCypCOB JUIsl TOMYJISILIUH.
N3meHeHne YnucineHHocTu
MOMYJISIUM 1O BIUSHUEM
aOMOTHYECKUX B OMOTHYECKUX
(aKTOPOB CpEIIbI.
60 | buornenos kak buoiienos kak 3akoHOMEpHOE KomOunnpoBan | YMeTh:
co00mIecTBO COKUTENBCTBO BUJIOB B IIPUPOJIE. HBIN ypoK HazbiBaTh npu3HaKu OMOJIOTMUECKOTO 0ObEKTa —
KHUBBIX buoton — 310 MecTo, 3aHMMaeMoe MOMYJISILIMK; IT0Ka3aTeu CTPYKTYPbI NOMYJISALUH.
OpraHU3MOB B MIPUPOIHBIM OHOIIeHO30M. BrimsHue N3ydatk mpouecchl, IPOUCXOIsIINE B
IIPUPOJIE. ycioBUi OMoTONA HA MOA00P MOMYJISILUH.
BHJIOB B OMOIIEHO3E. 34
3aKOHOMEPHOCTH PaCIpeEICHUS
BH/JIOB TIO SIpycaM B MPUPOJTHOM
coo01ecTBe (Ha mpuMepe jeca)
Okojnoruyeckas Hama. Tpu tuma
KU3HEHHBIX CTPATErvidi BUIOB U UX
3HAuYEHHUE.
61 | Tlonsrue o [Tonsatue o 6GuoreoreHo3e KomOunnpoBan | YMeTh:
OuoreoleHo3e u (3xocucTemMe) Kak OMocucTeMe, HBIN ypoK HaBatb onpenenenust noHsaTusaM Ilomynsus, 35
9KOCHCTEME cocTosiel n3 OMoLeHo3a U OMOIIEHO3, IKOCHCTEMA.

ouotomna. buosiornueckuii

Ha3siBaTh KOMIIOHEHTBI 6I/IOIICH0321; IMPU3HAKH U




KpYroBOPOT KakK IJIaBHOE YCJIOBUE
BO3HUKHOBEHUS SKOCHCTEM.
IToHATHE O IPOAYLIEHTAX,
KOHCYMEHTaX, PElyLIeHTaXx.
[TonsiTHE O TPOPUUECKOM YPOBHE
KaK 3BEHE II0CJIEI0BATEIBHOTO
psaa NUTAKOLUXCA APYT APYroM
OpPraHU3MOB. DKOJIOTHYECKOE
«tpasuiio 10%» u ero
MIPaKTUYECKOE 3HAYCHHE.
BepHanckuii - aBTOp y4eHUS O
ouochepe.

CBOMCTBA KOCHCTEMBI.

[IpuBOIUTE IPUMEPBI ECTECTBEHHBIX U
HCKYCCTBEHHBIX COOOLIECTB.
XapakTepru3oBaTh CTPYKTYPY Ha36MHBIX U
BOJIHBIX KOCUCTEM.

62 | PazBuTue u cMeHa [Tonsatue 06 3K0JIOTHUUECKOM KomOunupoBan | YMeTh:
OMOTEOIICHO30B CYKIIECCHHU KaK Mpolecce HBIN ypoK HazbiBaTh BemiecTBa, UCIOJIb3yEMbIE

CaMOpPa3BUTHSI SKOCUCTEMBI. IIpe3eHTalHs OpraHM3MaMH B IPOLIECCe KUZHEACATETbHOCTH.
[TepBU4HbBIE 1 BTOPHYHBIC OnuceiBaTh OMOXMMMY LUKJIBI BOJBI, YTIIEpOa,
CYKIIECCHU. DKOJIOTUYECKHE a3ota, Pocdopa; npossieHne HUINKO-
CYKIIECCUU KaK MEXaHU3MbI XMMHMUYECKOTO BO3JIEMCTBUS OPraHu3MOB Ha 35
pa3BUTHS, CaMOTIOJIEPKaHUS U cpeny.
BOCCTaHOBJIEHUS IPUPOIHBIX OOBACHATH 3HaYCHHUE KPYTOBOPOTA BEIIECTB
CUCTEM. YTIPaBICHUE CYKIIECCUIMU CocTaBiATh CXEMBbI MUILIEBBIX IEMEH.
KaK OJTUH U3 OCHOBHBIX ITyTeH
9KOJIOTMYECKH IPaMOTHOTO
COTPYJIHHUYECTBA C TPUPOJOI.

63 | PazBuTue u cMeHa [Tonsatue 06 3K0JIOTUUECKOM Ypok- Ymerh:

OMOTEOIIEHO30B. CYKIIECCHHU KaK Mpolecce MPaKTUKYM HazbiBaTh npU3HaKu 3KOCUCTEM U

CaMOpPa3BUTHSI SKOCUCTEMBI. arpo3KOCHUCTEM; TUIIbI CYKIIECCUOHHBIX
[TepBuuHbIE U BTOPUYHBIE M3MEHEHU; (PaKTOPbI, ONPEICIIIIONINe
CYKIIECCHUU. DKOJIOTUYECKHE MIPOJIOJIKUTEIBHOCTD CYKIIECCHH.
CYKIIECCUU KaK MEXaHU3MbI [TpuBOIUTH IPUMEPHI TUTIOB PABHOBECHS B 36
pa3BUTHS, CaMOTIOJIEPKaHUS U AKOCHUCTEMAX, IEPBUYHBIX U BTOPUYHBIX
BOCCTaHOBJIEHUS IPUPOIHBIX CYKIIECCHUSIX.
CUCTEM. YTIPaBICHUE CYKIIECCUIMU OnuchIBaTh CBOMCTBA CYKIIECCHUH.
KaK OJTUH U3 OCHOBHBIX ITyTeH
9KOJIOTMYECKH IPaMOTHOTO
COTPYJIHHUYECTBA C TPUPOJOI.

64 | OcHOBHBIE OcHoBHbI€ 3aK0HBI ycToMunBocTH | KoMOMHHMpOBaH | YMeTh: 36




3aKOHBI YKUBOU pUpobl. PanimoHaibHOE HBIA YPOK JlaBaTh ompeneneHust MOHATHSIM Ouocdepa.
YCTOWYMBOCTHU HCII0JIb30BAHNE IPUPOJIBI U €€ HazbiBaTh npu3HaKy , CTPYKTYpHBIE
YKUBOU ITPUPOJIBL. OXpaHa. KOMIIOHEHTHI U CBOWCTBa OMochephl.
PanmonaneHoe XapakTepu3oBaTh )KUBOE, KOCHOE U OMOKOCHOE
HCI0JIb30BaHUE BEIIECTBO OMOChEpHI.
MIPUPOABI U €€
OXpaHa.
65 | Jlabopamopnas Ypok-
paboma Ne 6 MPaKTUKYM
«Oyenka 37
Kavecmea
OKpYHcaroujel
cpeovly
66 | Dkonoruyeckue DKOJIOTHUECKHUE TPOOIIeMbI VYpok - Ymerh:
poOJIEMBI. (mapHUKOBBIN 3(h(PEKT, KUCTOTHBIE koH(pepennus | HazpiBaTh cCOBpeMEHHBIE IKOJIOTHIECKUE
JOKJ1, OITYCTBIHUBAHUE, CBEACHUE r7100abHBIE TPOOJIEMbI; AHTPOIIOT€HHbIE
JIECOB, MOSIBJICHUE O30HOBBIX JbID, (axTOPHI, BHI3BIBAIOIINE SKOJIOTUUECKHE
3arpsi3sHEHUE OKPYXKAIOIEH Cpe/ibl). poOJIEMBI. 37
Bnusinue skosiornyeckux mnpooiem AHanu3upoBaTh U OLIEHUBATH MOCIEACTBUS
Ha COOCTBEHHYIO U3Hb U )KU3Hb JeSITEILHOCTH YEJIOBEKA B SKOCUCTEMAX;
JIPYTUX JTIOJIEH. BJIUSIHUE COOCTBEHHBIX MOCTYNKOB Ha )KUBbIE
OpraHu3Mbl
67 | Konmponvnasn MMOBTOPEHUE MPOUJIECHHON TEMBI. Ypok 3HATH (IOHUMATh): OCHOBHBIE A0MOTHYECKHUE U
padoma Neb TecT-KOHTPOIB IPOBEPKU H onoTHueckre (pakTophl, KOMIJIEKCHOE BIUSHHUE
OcHoOBBI OIICHKH 9KOJIOTMUECKUX (PAKTOPOB Ha OPTraHU3M,
9KOJIOTHH SHAHUH MEXaHHU3Mbl JUHAMHUKHU YHCIEHHOCTH
MOMYJISILIUY, OCHOBHBIE XapaKTe-PUCTUKU
OMOTEOIIEHO30B, TIOCIECTBHS BIHS-HUS
aHTpOIIOTeHHOTo (hakTopa Ha Ouocdepy, poib
YKUBOTO BelllecTBa B brocdepe. 38

YMETh: BBISBIISITh TPU-3HAKU
MPUCTIOCOOJIEHHOCTH BUIOB K COBMECT-HOMY
CYILECTBOBAHUIO B DKOCUCTEMAX; aHAJIN-
3UpOBATh BHJIOBOM COCTaB B OMOIIEHO30B; BBI-
JENSITh OTAETbHBIE (POPMBI B3aMMOOTHOIIICHHH B
OMOIIEH03aX; COCTABIISATH MUIIICBHIC IICTIH;
B3aMMO33aBUCUMOCTb MEXIY OCHOBHBIMU




M3MEHEHUSMHU B IIPUPOJIE TIOJ BO3JIEHCTBUEM
aHTPONIOTE€HHOTO (paKTOpa, OOBACHATH
MIOCJIEJICTBUS 3TOTO BIMSHUA U IIyTH PEUICHUS
po0JieM, CBSA3aHHbBIX C HETaTUBHBIM BIHMSIHUEM
4eJI0BEKA Ha OKPYXKAIOLLYIO CPEy.

68

3aKIIoueHue 1o
Kypcy «OCHOBBI
oOmeit
OHOJIOTHN.

buonoruueckoe pasHooOpazue u
€ro 3HaueHWe B JKU3HU HalleHl

IUTAHETHI. Coxpanenue
Oropa3zHooOpaswsl. 3HaveHue
OMOJIOTMUECKUX U IKOJIOTHYCCKUX
3HaHUHN TS MIPaKTUYECKOU

NEATEIHLHOCTH.

YPOK — KpYIJIbII
CTOI

3Hamb (NOHUMAamy): TIOCICACTBUS BIUSHUS
aHTpornoreHHoro (akropa Ha 6uochepy.
ymMemb: OOBSICHATh TOCICACTBUS
aHTpOHOI‘CHHOI‘O BJIMSIHUSA U ITYTU peHIeHI/ISI
HpO6JIeM, CBA3AHHBIX C HCTAaTHUBHBIM BJIMAHUCM
YeJI0BEKa Ha OKPYKAIOIIYIO CPEy.

38
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