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IosicHUTENLHAA 3aANNCKA

Pabouast mporpamma ydebHoro mpemmera «buonorus» (yrimyOneHapld ypoBenb) miusi  10-11 kimaccoB co3gaHa B COOTBETCTBHH
TpeOOBAHUSIMHU:

- ®enepanbHOro rocyaapcTBEHHOro oopazopatenbHoro crangapra ['bOY COL n.MacineHHHKOBO

- Yye6noro mana '6OY COII n. MacnenaukoBo Ha 2023-2024 y4ueOHBIi roj

- MPUMEPHOU MPOTPaMMEI CpeiHero oo1ero oopazoanus o 6momoruu 11t 10-11 knaccos;

- MPOTPaMMBbI K KOMIUIEKTY Y4€OHHKOB, CO3aHHBIX 0] pykoBojcTBOM Conuna H. U.

(1. Aradonosa, U. b. buonorus. bazossiii yposerb. 10—11 knaccel. Paboune nporpammel k iuann YMK Conuna H. U. : yueGHO-
metoauueckoe nocobue / U. b. Aradonora, B. 1. Cuornazos. — M. : JIpoda, 2017. —35 c.

2. 3axapos, B. b.buonorus. Yriy6nennsiii yposenb. 10—11 kimaccer : pabodast mporpamma : yueOHO-MeToqudeckoe mocoodue / B. b.
3axapos, A. 10. lubynesckuii. — M. : JIpoda, 2017. — 29c¢);

- yuebHoro tiaHa MbOY Kanaueesckast COIL Nel.
Jlist peanu3zanuu pabodeil nmporpammbl ucnoibzyercs Y MK:

10 xnacc.

1. 3axapoB B. b. buonorus: O6mas 6uosnorus. Yriyonenusiit yposenb. 10 kimace: yaeOnuk /3axapoB B. b., MamonTtos C.I'., Conun
H.W., 3axaposa E.T. — 6-¢ u3x., crepeotur. — M.: [Ipoda, 2018. — 349c.

11 xnacc.

1. 3axapoB B. b. buonorus: O6mias 6uonorusi. Yriny0iaeHHbiit ypoBens. 11 kiacc: yueOnuk /3axapos B. b., MamonTtoB C.I'., Conun
H.N., 3axaposa E.T. — 5-e u3a., crepeorun. — M.: [Ipoda, 2019. — 256c¢.

3. 3axapoB B. b. Meronnueckoe mocobue k yueonuky B. b. 3axaposa, C. I'. MamonToBa, H. . Conuna, E. T. 3axapoBoii «buomnorus.
Oo6mas ouosorus. 10 kimace Yriayonénnsiit yposenb.» / B. b. 3axapoB. — M. : Jlpoda, 2019. — 183 c.

4, 3axapoB B. b. MeToandeckoe nocobue k yueonuky B. b. 3axaposa, C. I'. MamonTtoBa, H. . Conuna, E. T. 3axapoBoii «buomorus.
Oommas ouosorus. Yrinyonéunsiii yposens. 11 kimace» / B. b. 3axapos, M. B. Jlemuue. — M. : [Ipoda, 2019. — 176 c.

Cormacno ®enepallbHOMY TOCYAapPCTBEHHOMY OOpa30BaTEIbHOMY CTaHIApTy CpPEAHEro oOmero oOpa3oBaHWs, Y4eOHOMY IUIaHY
MBOY Kanauyeesckas COLL Nel yue6nbiii npeamer «buonorus» B 10-11 kimaccax Ha yriayOGiIeHHOM ypOBHE M3ydyaeTcs Mo 3 4aca B HEJEINIO
B 10 xnacce, 105 yacoB B roa u 11 kiacce, 102 gaca B roa. O611ee KoJU4eCTBO YacOB, OTBEICHHBIX HA MU3ydeHHUE npeamMeTa coctapisieT 207
9acoB.

|. IJIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA YYEBHOI'O ITIPEJIMETA «bUOJOI' ASI»
IlepBolii roa o0yuenus. «buogorus». 10 kaace.



IIpeaMeTHbIE:

Buvinycknux nayyumcs:

- pacKpbIBaTh HAa MPUMEPAX POJIb OMOJOTUH B POPMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI MUpPA U B IPAKTUYECKOHN JEATEIBHOCTU
JIIOJICH;

- IOHUMATh U OMKCHIBATh B3AMMOCBSI3b MEX]y €CTECTBEHHBIMU HayKaMu: Ouosiorueil, Gu3nkoil, XuMueu; ycraHaBIMBaTh B3aUMOCBS3b
MIPUPOJHBIX SIBICHUN;

- IOHUMATh CMBICJI, PAa3JINYaTh U OMHUCHIBATh CUCTEMHYIO CBSI3b MEXK/IY OCHOBOIIOJIATAIOIIUMH OMOJIOTMYECKUMU TOHATUSIMU: «KIIETKAY,
«OPTAaHU3MY, «BUIY, «IKOCUCTEMAY, «Onochepay;

- UCIOJIb30BaTh OCHOBHBIE METOJIbl HAYYHOI'O TMO3HAHUSI B yU4E€OHBIX OMOJOTHYECKUX HCCIEAOBAHUSIX, MPOBOAUTH IKCIIEPUMEHTHI 10
U3YUYCHUIO OMOJIOTHUECKUX OOBEKTOB M SBJIICHHUM, OOBSICHITH PE3yIbTaThl SKCIIEPUMEHTOB, aHAJTU3UPOBATH UX, (POPMYIUPOBATH BHIBOIHI;

- popMyIMpPOBATh TUMOTE3bI HA OCHOBAHUHU MIPEIJIOKEHHOM OMOJIOTMYecKor HH(OpMAIUK U MIpeJiaraTh BApUaHThI TPOBEPKU TUIIOTES;

- CpaBHHUBATh OUOJIOTHYECKHE 0OBEKTHI MKy COOOM IO 3aJIaHHBIM KPUTEPHSIM, JI€JIaTh BHIBOABI U YMO3AKIIOUCHUS Ha OCHOBE
CpaBHEHUS;

- 000CHOBBIBATh CWHCTBO >KHBOW M HEKWBOW MPHPOMABI, POJCTBO JKUBBIX OPraHU3MOB, B3aUMOCBSI3M OPTAaHM3MOB M OKpYKalomIeh
Cpenbl Ha OCHOBE OMOJIOTHUECKHUX TCOPHIA,

- TMPUBOJUTH MPUMEPHI BEIIECTB OCHOBHBIX TPYII OPTraHUYECKUX COCIWHEHUU KICTKH (OEIKOB, KHPOB, YIJIICBOJOB, HYKIEHHOBBIX
KHUCJIOT);

- pacrio3HaBaTh KJIETKH (IMPOKAPHOT M 3YKAPUOT, PACTCHUIA M JKUBOTHBIX) IO OMHCAHHUIO, HA CXEMAaTHYCCKUX HM300PKCHUSIX;
yCTaHABJIMBATh CBS3b CTPOCHUS U (DYHKITMI KOMIIOHEHTOB KJIETKH, 000OCHOBBIBATH MHOTOOOpa3He KIICTOK;

- pacIo3HaBaTh MOMYJISIITUIO0 U OMOJIOTHISCKUN BUJ] IO OCHOBHBIM ITPU3HAKAM;

- ONUCHIBATh (DEHOTUTT MHOTOKJIETOYHBIX PACTEHUHN U )KUBOTHBIX 1O MOP(HOJIOTHIECKOMY KPUTEPHIO;

- 00BACHATH MHOTOOOpa3Ke OPraHu3MOB, PUMEHSSI SBOTIOIMOHHYIO TEOPHIO;

- KJaccu(UIMPOBaTh OMOTOTHYECKHE OOBEKTHI HA OCHOBAHWH OJHOTO WJIM HECKOJBKUX CYIIECTBEHHBIX MPU3HAKOB (TUIBI TTUTAHUS,
CIIOCOOBI IBIXaHUS M PA3MHOXKEHU S, 0COOCHHOCTHU Pa3BUTHSA);

- O0BACHATH IPUYUHBI HACIICJICTBEHHBIX 3a00JI€BaHU;

- BBISIBJISITH M3MEHYUBOCTh Y OPTaHU3MOB; OOBSICHSTH TIPOSBIICHUE BUIOB M3MEHUNBOCTH, UCIIOJIb3YS 3aKOHOMEPHOCTH H3MEHYNBOCTH;

- CpaBHHMBATh HACJICJICTBCHHYIO U HEHACIIC/ICTBCHHYIO N3MEHUYUBOCTD;

- BBIABJIATH MOpPQOJIOTHYECKUE, (HU3UOJOTHUECKHE, ITOBEICHYCCKHE aanTalldd OPraHu3MOB K cpefie OOWTaHUS W JICHCTBUIO
HKOJIOTHYECKUX (PaKTOPOB;

- COCTaBIISITh CXEMbI TIEPEHOCA BEIIECTB U YHEPTUHU B IKOCUCTEME (II€TIH MTUTAHNUSA);



- MPUBOJUTH J0Ka3aTENbCTBA HEOOXOJMMOCTH COXpaHEeHUs OuopazHooOpasus JJIsi YCTOMYMBOTO Pa3BUTHUS M OXPaHbl OKpYXKarollen
cpesl;

- OIICHWBATh JIOCTOBEPHOCTH OHMOJOTWYECKONW WH(POpMANUU, TOJYYCHHOW W3 pa3HBIX HMCTOYHUKOB, BBIICIATH HEOOXOIUMYIO
UHGOPMAITUIO SISl UCTIOIB30BAHUS €€ B yUeOHOM JIeATeNTbHOCTH U PEIICHUH MPAKTUYECKUX 3a71a4;

- TPEICTaBIATh OMOJOTHYECKYI0 MH(OpMAIMIO B BHIE TEKCTa, TaOMWIbI, Tpaduka, AUarpaMMbl W JeiaTh BBIBOJBI Ha OCHOBAaHWU
MPEACTaBICHHBIX JaHHBIX;

- OLICHUBATh POJb JOCTUKEHUN TCHETHKH, CEJICKUMU, OMOTEXHOJIOTMH B MPAKTUYECKON JESTEIBHOCTU YEJIOBEKAa U B COOCTBEHHOM
KU3HU;

- OOBACHATH HETaTUBHOE BIIMSHKUE BEILIECTB (JIKOT0JIsl, HUIKOTHMHA, HAPKOTUYECKUX BEIIECTB) HA 3apO/IBIIIIEBOE PA3BUTHE YEIIOBEKA;

- OOBSACHSATH MOCJIEACTBUS BIUSIHUS MyTareHOB;

- OOBACHATH BO3MOXKHBIC TPUUMHBI HACJICICTBEHHBIX 3a00JICBaHUM.

Buvinycknuk nonyuum 603MOMCHOCMb HAYYUMBCSL:

- 1aBaTh Hay4YHOE OOBICHEHUE OMOJIOTHYECKUM (haKTaM, MpoIeccaM, IBJICHUSIM, 3aKOHOMEPHOCTSIM, UCITIOJIb3Ysl OMOJIOTHYECKUE TEOPUU
(KJIETOYHYI0, BOJIIOIIUOHHYIO0), YU4E€HUE 0 Orocdepe, 3aKOHbI HACIIEICTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHYMBOCTH;

- XapaKTepu30BaTh COBPEMEHHBIC HAIPaBJICHUS B Pa3BUTHM OHOJIOTHU; OMMUCHIBATH UX BO3MOXHOE HCIIOIB30BAHUE B MPAKTUYECKOU
JEATEIIbHOCTH;

- CpaBHUBATh CIIOCOOKI JICJICHUS KJIETKH (MUTO3 U MEH03);

-pemaTh 3a7a4u Ha mocTpoeHue ¢pparmenta Bropoii renu JIHK o npemioxenHomMy
dbparmenty nepsoit, UPHK (MPHK) no yuactky JIHK;

- peliaTh 3a/laud Ha OMpEJIeNICHUE KOJIUYECTBa XPOMOCOM B COMAaTHMUYECKUX U TMOJOBBIX KJIETKaX, a TAKXKE B KJIETKaX Mepe] HadalioM
JeeHus (Meo3a WM MUT03a) U M0 €r0 OKOHYaHUH (J1J711 MHOTOKJIETOUYHBIX OPTaHU3MOB);

- pelllaTh TeHETHUYECKUE 3aja4l Ha MOHOTHOPUJIHOE CKPEIIUBAHUE, COCTABJISITh CXEMbl MOHOTHOPHIHOIO CKpPEIIMBAHUS, MPUMEHSS
3aKOHBI HACJIEACTBEHHOCTU U UCTIOJIb3Ysl OMOJIOTMYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY;

- YCTaHaBJIMBATh THUII HACJEAOBAHUS U XapaKTep MPOSBJICHUS MIPU3HAKA 1O 3aJaHHOM CXEeME POJIOCIOBHOM, MPUMEHSS 3aKOHbI
HACJIEJICTBEHHOCTH;

- OLICHUBATh PE3yJIbTAThl B3aUMOJICUCTBHUS YEJIOBEKA U OKPYKAIOIIEH CpeJibl, TPOTHO3UPOBATH BO3ZMOKHBIE MOCEACTBUS ICSITEILHOCTH
YEJIOBEKA JJIS CYIIECTBOBAHUS OTACIBHBIX OMOJIOTHYECKUX O0OBEKTOB U IEIBIX MPUPOTHBIX COOOIIIECTB.

Bropoii rox o0yuennsi. «<buosorus». 11 kiacc.
Buinycknuk nayuumcs:



- OLIEHUBATH POJIb OMOJOTMYECKUX OTKPBHITUHA M COBPEMEHHBIX HCCIEAOBAHUI B Pa3BUTHUM HAYKM U B MPAKTUYECKOM NESITEIbHOCTU
JIIOICH;

- OIICHUBATH POJb OWONOTHH B (DOPMUPOBAHMHM COBPEMEHHOW HAYYHOW KapTHUHBI MHUpPa, MPOTHO3UPOBAThH MEPCIICKTHUBBI Pa3BUTHS
OHOJIOTHH,

- YCTaHaBIIMBATh U XapaKTePU30BaTh CBSA3b OCHOBOIOJIATAOIINX OMOJIOTUYECKHUX
MOHATHUH (KJIETKa, OpraHu3M, BUJI, SKOcUCTeMa, OMocdepa) C OCHOBOMOJIAralOUUMHU OHSITUSMU IPYTUX €CTECTBEHHBIX HAYK;

- 00OCHOBBIBATh CUCTEMY B3IJISIIOB HA )KUBYIO MPUPOY U MECTO B HEW YETIOBEKA, IPUMEHSISI OMOJIOTMYECKUE TEOPUH, YUEHHUS, 3aKOHBI,
3aKOHOMEPHOCTH, IOHUMATh TPAHUIIbl KX IPUMEHUMOCTH;

- MPOBOAHUTH Y4€OHO-HCCIENOBATENbCKYIO NIEATEIBHOCTh, MO OMOJOTHH: BBIIBUTaTh TUIOTE3bI, IUIAHUPOBATH paboOTy, oTOMpaTh U
peo0pa3oBbIBaTh HEOOXOAMMYIO MH(OpMAIMIO, MPOBOAUTH IKCIIEPUMEHTHI, HHTEPIIPETUPOBATh PE3YJIbTATHI, JENAaTh BHIBOJBI HA OCHOBE
IIOJIy4YEHHBIX PE3YJIbTATOB;

- BBISIBJISITH 1 0OOCHOBBIBATh CYILIECTBEHHBIE OCOOEHHOCTH Pa3HbIX YPOBHEW OpraHu3aluy KU3HU;

- YCTaHaBIIMBAaTh CBA3b CTPOCHUS M (YHKIMA OCHOBHBIX OMOJOTHYECKHX MAKpOMOJIEKYJ, UX POJb B MpOIEccax KIECTOYHOTO
MeTaboIn3Ma;

- pemarb 3amadyd  Ha omnpexaeineHue nocienoBatenbHocTu HykieotunoB JHK u uPHK (MPHK), antuxkomono TtPHK,
MOCJIEIOBATEILHOCTH AMUHOKHUCIIOT B MOJIEKYJie Oelika, MPUMEHsISl 3HAaHUSI O PEaKIUsIX MaTPUYHOTO CUHTE3a, TeHETUYECKOM KOJI€, IPUHIIHIIE
KOMIIJIEMEHTAPHOCTH;

- JIeTIaTh BBIBO/IBI 00 M3MEHEHUSX, KOTOPbIE TPOU30MIYT B IIPOLIECCaX MATPUUHOTO CUHTE3A, B CIy4ae U3MEHEHUS TIOCIIEJ0BATENbHOCTH
HykiaeotunoB JIHK;

- CpaBHMBATh (Pa3bl IeJICHUS KIIETKH; PEIlIaTh 3a/1a4M Ha ONPEIeNIEHUE U CPAaBHEHUE KOJIMYECTBA TeHETUUECKOr0 MaTepurana (XpoMocoM
u JIHK) B kJ1€TKax MHOTOKJIETOUYHBIX OPTAaHU3MOB B Pa3HbIX (pa3zax KIETOYHOTO IUKJIA;

- BBISIBJIATH CYILIECTBCHHBIE MPU3HAKA CTPOCHUS KJIIETOK OPTaHM3MOB PA3HBIX LIAPCTB KMBOW MPUPOIbI, YCTAHABIMBATH B3aUMOCBS3b
CTpoeHUS U (DYHKIUNA YacTel U OPTraHOUJIOB KJIETKH;

- 000CHOBBIBATh B3aUMOCBSI3b MJIACTUYECKOT0 U SHEPIE€TUUECKOT0 0OMEHOB;

-CpaBHHUBATh MPOIECCHI INTACTUYECKOTO M SHEPTETHUECKOTO 0OMEHOB, MPOUCXOSIINX B KJIETKaX KUBBIX OPTraHU3MOB;

- ONPEAENATHh KOJUYECTBO XPOMOCOM B KJIETKaX PACTEHUN OCHOBHBIX OTJIEJIOB HA PA3HBIX ATaIax )KM3HEHHOTO LIUKJIA;

- pelaTh TeHeTUYECKHE 3a/1a4l Ha TUTMOPHUIHOE CKPEIlMBAaHKE, CIEIUICHHOE (B TOM YHCIIE C TIOJIOM) HacleAOBaHUe, aHATU3UpYIOIIee
CKpELIMBaHue, MPUMEHSIS 3aKOHBI HACJIEACTBEHHOCTH U 3aKOHOMEPHOCTH CLETVIEHHOTO HACIIEIOBAHUS,

- pacKpbIBaTh MPUYUHBI HACIIC/ICTBEHHBIX 3a00JI€BaHN, apTyMEHTUPOBATh HEOOXOAMMOCTh MEP MPEIyNPEKICHUS TAKUX 3a00JIEBaHMI;

- CPaBHHMBATh Pa3HbIC CIIOCOOBI PA3MHOXKEHUSI OPTaHU3MOB;

- XapaKTEPU30BaTh OCHOBHBIE ITAIlbl OHTOT€HE3a OPTaHU3MOB;



-BBISIBIISITH IPUYMHBI M CYIIECTBEHHBIC TPU3HAKK MOTU(PUKAIIMOHHON U MyTaIllAOHHON N3MEHUNBOCTH;

- 000CHOBBIBATH POJIb U3MEHYMBOCTH B €CTECTBEHHOM U HCKYCCTBEHHOM 0TOOPE;

- 000CHOBBIBaTh 3HAYCHHWE PAa3HBIX METOJOB CEJICKIIMM B CO3JaHWH COPTOB pACTEHHWH, MOpPOJ KUBOTHBIX U INTaMMOB
MHUKpPOOPTaHU3MOB;

- 000CHOBBIBATh MMPUIMHBI U3MEHIEMOCTH U MHOTOOOpa3Hsi BUIOB, TPUMEHSSI CHHTETUIECKYIO TEOPHIO IBOJIOINN;

-XapaKTepU30BaTh MOMYJISANIO0 KaK €IMHUILY BOJIONNHN, BUI KaK CHCTEMaTHIECKYIO
KaTeropHIio M KaK pe3yIbTaT dBOIOIHH;

- YCTaHABJIMBATH CBSA3b CTPYKTYPHI U CBOWCTB 3KOCHCTEMBI,

- COCTaBIISITh CXEMBI TIEPEHOCA BEIIECTB U SHEPTUU B SKOCUCTEME (CETH MUTAHMUSA), POTHO3UPOBATH MX M3MEHEHHS B 3aBUCUMOCTH OT
u3MeHeHUs (haKTOPOB CPEJIbI;

- apTYMEHTHPOBATh COOCTBEHHYIO TTO3HUITUIO 110 OTHOIICHHIO K YKOJIOTHICCKUM
npo0semMaM U MOBEICHUIO B IPUPOIHOM CpEJIE;

- 000CHOBBIBATh HEOOXOAMMOCTh YCTOMYHUBOTO PA3BUTHS KaK YCIOBHS COXpaHEHUs OMochephl;

- OLIEHUBATh MPAKTUYECKOE U ITUUECKOE 3HAYCHUE COBPEMEHHBIX UCCIIEA0BaHUI B OMOJIOTUH, METUIIMHE, SKOJIOTUH, OMOTEXHOJIOTUH;

- 000CHOBBIBATh COOCTBEHHYIO OIICHKY;

- BBIIBJISITh B TEKCTE OMOJIOTHYECKOTO COACPIKAHUS MTPOOIEMy U apTyMEHTHPOBAHHO
¢¢ OOBSICHSTE;

- TIPEACTABJIATH OMOJIOTHYECKYI0 HH(POPMAIIMIO B BUE TEKCTA, TAOIUIIBI, CXEeMBbI, TpaduKka, 1uarpaMMbl U JIeJIaTh BBHIBOIBI Ha
OCHOBAaHHH MPECTABICHHBIX TaHHBIX

- MpeoOpa3oBbIBaTh rpaduk, TAOIUILY, AUATPAMMY, CXEMY B TEKCT OMOJIOTHYECKOTO COJEPIKAHMS.

Buinycknux nonyuum 603MoHCHOCb HAYUUMbCA:

- OpraHW30BBIBATH W TMPOBOJUTH HWHAWBUAYATHHYIO HCCICAOBATCIBCKYIO JEATEIBHOCTh MO Owosnoruu (Wiam pa3pabaTeiBaTh
WHIUBUTyJTbHBIN TTPOCKT):

- BBIJIBUTATh THIOTE3bI, TUTAHUPOBATH PabOTy, OTOMPATh U MPEe0OPa30BHIBATH
HEO0OX0MMYI0 WH(OpPMAIHIO, TTPOBOIUTE SKCIIEPUMEHTBI, HHTEPIPETUPOBATh PE3YJIbTaThl, JIeJIaTh BHIBOJBI HAa OCHOBE IMOJIYYCHHBIX
PE3yNBTATOB, MPEACTABIATH MPOIYKT CBOMX UCCIICOBAHUN;

- MPOTHO3UPOBATH MOCIIC/ICTBUS COOCTBEHHBIX UCCIICIOBAHUIN C YUETOM ITHUYECKUX HOPM U IKOJIOTHUYECKUX TPEOOBAHMIA,

- BBIJICTISIT CYIIIECTBEHHBIE 0COOCHHOCTH KU3HCHHBIX IIMKJIOB MPEACTABUTENICH pa3HBIX OTICIOB PACTEHUH U TUITOB KUBOTHBIX;

- n300paxaTh IIUKJIbI PA3BUTHS B BUIE CXEM;

- aHAJIM3UPOBAThH M HCITOJIH30BATh B PEIICHUU YUCOHBIX M UCCIICIOBATEIbCKHUX 3a/1ad HH()OPMAITUIO O COBPEMEHHBIX MCCIICIOBAaHUSIX B
OMOJOTHH, MEUITUHE U SKOJIOTUH;



- apryMEHTHPOBATh HEOOXOJIMMOCTh CUHTE3a €CTECTBEHHOHAYUYHOI'O M COLIMOTYMAHUTAPHOTO 3HAHUS B 3MOXY HHPOPMALIUOHHOM
IUBUJTU3AIINH;

- MOJCTTUPOBATH U3MEHEHHUE SKOCUCTEM IO/ BIUSHUEM PA3TUYHBIX TPyNI (JaKTOPOB OKPYXKAIOIIEH Cpebl;

- BBISBJIATH B MPOLIECCE UCCIEIOBATENBCKON NEATEIBHOCTH TOCIEICTBUS aHTPOTIOTEHHOTO BO3/ICHCTBUS HA IKOCUCTEMBI CBOETO
pervoHa, rnpeajiaraTb Coco0bl CHUXKEHUSI aHTPOTIOTEHHOTO BO3/ICHCTBUS Ha SKOCHUCTEMBI;

- UCTIOJIB30BATh MPUOOPETEHHBIE KOMIIETEHIIMH B MPAKTUYECKOU ACSATEIBHOCTU
Y TTOBCETHEBHOM KU3HHU, JIJIsl IPUOOPETEHUS OMbITA JACSITEIBHOCTH, MPEANIECTBYIONIEH MPOdecCHOHANTBHONU, B OCHOBE KOTOPOM JIEKUT
OMOJIOTHS KaK YUCOHBIN MpeIMET.

JInuHOCTHBIE pe3yabTaThl.

Buvinycknux nayuumcs:

- TpaXk1aHCKOM UJICHTUYHOCTHU, TATPUOTU3MY, YBAKEHUIO K CBOEMY HapO1y, UyBCTBY OTBETCTBEHHOCTH Tepea OTeuecTBOM;

- HAyYHOMY MHUPOBO33PEHHUI0, COOTBETCTBYIOIIEMY COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOMY
Ha Majore KyJabTyp, a TAKKe pa3lIudHbIX (POpM 00IIeCTBEHHOTO CO3HAHUS, OCO3HAET CBOE MECTO B TIOJUKYJIBTYPHOM MHPE;

- IPUHATHIO LEHHOCTEH 370pOBOr0 o0pas3a »U3HHU, MOTPEOHOCTH B (PU3NYECKOM CaMOCOBEPILIEHCTBOBAHHM, 3aHATHUIO CIHOPTHUBHO-
037I0POBUTEIBHOMN AESATEIBbHOCTHIO;

- HETIPUATHIO BPEJIHBIX TPUBBIYEK: KyPEHUS, YIOTPEOICHUS aJIKOr0Jis, HAPKOTHKOB.

BoinyckHux noayuum 03MONCHOCMb HAYUUMbCA!

- OepexKHOMY, OTBETCTBEHHOMY U KOMIETEHTHOMY OTHOIICHHIO K (DU3MUECKOMY U IICHUXOJIOIMYECKOMY 3/I0POBBIO KaK COOCTBEHHOMY,
TaK U APYTUX JOJEH, YMEHUIO OKa3bIBaTh TIEPBYIO MTOMOIITH;

- (OPMUPOBAHUIO OCHOB IKOJIOTMYECKOTO MBINIICHHS, OCO3HAHUIO BIUSHUSA COIMATBHO-DKOHOMHUYECKHX TMPOIIECCOB HA COCTOSIHHE
IIPUPOTHOU CPENbI;

- (opMHUpOBaHUIO TOTOBHOCTH U CIIOCOOHOCTH K OOpa3OBaHHIO, B TOM YHCIE CaMOOOpPa30BaHWIO HA TMPOTSHKEHUU BCEH KHU3HU;
CO3HATEILHOMY OTHOIIIEHHUIO K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCTICIIHOM MpodeccnoHaIbHOM 1 00IIIECTBEHHOH 1eATeIHHOCTH;

- JleJlaTh OCO3HAHHBIA BBIOOp Oymymiei mpodeccuy W peann3oBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI, ()OPMUPOBATH OTHOIIECHUE K
poecCHOHANTEHOM AESTEIHPHOCTHA KaK BO3MOYKHOCTH YYaCTHSI B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYNIAPCTBEHHBIX, 00IEHAITMOHATBHBIX
poGem.

ITo3zHaBaTeJbHBIE pe3yJbTAThI.

Buvinyckuux nayuumes:

* CaMOCTOATEIHHO BRIACISATH U (OPMYITUPOBATH TTO3HABATEIILHBIC LIS,

* HaXOAWTh M BBIICIATH HEOOXOAUMYIO WH(MOPMAIUIO; MPUMEHATh METOJIbI MH(GOPMAIIMOHHOTO MOMCKA, B TOM YHUCJE C MOMOIIBIO
KOMITbIOTEPHBIX CPEJICTB;



* CTPYKTYpUpOBaTh 3HAHMUSI,

* BEIOMpaTh Harbosee 3(pPeKTUBHBIE CITOCOOBI PELICHHS 3a/1a4 B 3aBUCMOCTH OT KOHKPETHBIX YCIIOBUH;

* ONPEAEIIATh OCHOBHYIO M BTOPOCTENIEHHYIO HH(OPMaINIO; CBOOOJHO OPUEHTUPOBATHCSA U BOCIIPUHUMATh TEKCTHI XYA0KECTBEHHOTO,
HAYYHOTO, MyOIUIIUCTUYECKOTO U O(UILIMATBHO - I€JI0BOTO CTHJICH;

* IOHUMATh U a/ICKBATHO OLIEHUBATH S3bIK CPEJCTB MACCOBOM MH(OPMALINY;

* CTaBUTH U (POPMYJIUPOBATH MPOOIEMBI, CAMOCTOSITENILHO CO3/1aBaTh AITOPUTMBI JEATEIBHOCTH MPU PELIEHUH NPOOJIEM TBOPUECKOIO U
IIOMCKOBOI'O XapaKTepa;

* MOJICJIMPOBAHUIO - IPEOOPA30BAHUIO 0OBEKTOB U3 YYBCTBEHHON (POPMBI B MOJIENB, IJI€ BBIJCICHBI CYIIECTBEHHBIC XapaKTEPUCTHKU
o0BekTa (MpocTpaHCTBEHHO-TpaduyecKast WM 3HAKOBO-CUMBOJINYECKAs).

Bulnycknux noayuum 603MONCHOCIb HAYYUMbCAL!

- pedrekcum croco0oB U yCIOBUH IEHCTBUM, KOHTPOJIIO U OLIEHKE IpOoIecca U pe3yIbTaTOB ACSITEIbHOCTH;

- hopMyIIHPOBATH MPOOIJIEMBI,

- BBIJIBUTATh TMIIOTE3bI U UX 00OCHOBHIBATH;

- CTPOUTBH JIOTUYECKHUE LIETIOUKH PACCYXACHUN, aHATM3UPOBATh ICTUHHOCTH YTBEPKICHUH;

- YCTaHaBJIUBATh IPUUMHHO-CJIEICTBEHHBIE CBA3H, IIPEICTABIATH LIEITOUYKH OOBEKTOB U SIBJICHUI;

- aHAJM3UPOBATH OOBEKTHI C LIEJIHIO BBIICICHHSI TPU3HAKOB (CYIIECTBEHHBIX, HECYIIIECTBEHHBIX);

- MPeoOPa30BBIBATH MOJIEIH C IIEJIBIO BBISIBJICHHSI OOIINX 3aKOHOB, ONPEACISIONNX JaHHYIO IPEIMETHYIO 00JIacTh;

- CHHTE3Y — COCTaBJICHHMIO LEJOr0o U3 YacTel, B TOM UHCJIE CAMOCTOSITEILHOMY JOCTPaUBaHHUIO C BOCIIOJIHEHHWEM HEIOCTAIOLIUX
KOMIIOHEHTOB;

- CaMOCTOATEIHPHOMY CO3JJaHHIO CIIOCOOOB pEIIeHHsI TPOOIEM TBOPUECKOTO U TOMCKOBOTO XapaKTepa.

PeryasiTuBHbIE pe3yJbTaThl.

Buvinyckuux nayuumces:

- LeJIeTIoJIaraHuIo0 KaK MOCTaHOBKE Yy4eOHO 3a/1auyi Ha OCHOBE COOTHECEHMS TOTO, UYTO YK€ M3BECTHO M YCBOCHO YYalllUMCS, U TOTO,
YTO €I1le HEU3BECTHO;

- IJTAHUPOBAHUIO — OTIPEAEIECHUIO MOCIEA0BATEIHHOCTH MPOMEXKYTOUHBIX LEJIeH ¢ yUeTOM KOHEUYHOTO pe3ysibTaTa; COCTaBJICHUE TIaHa
U TI0CJICIOBATECIILHOCTU JCHCTBUM;

- POTHO3UPOBAHUIO — MTPEIBOCXUILEHUIO Pe3yIbTaTa U YPOBHSI YCBOCHHUSI, €0 BPEMEHHBIX XapaKTEePHUCTUK;

- KOHTPOJIIO B (popMme crnuueHus crnocoda ASHCTBUS M €ro pe3yibTara ¢ 3alaHHbIM 3TaJOHOM C IIeJIbI0 OOHApY)KEHUs OTKJIOHEHUU U
OTJIMYMHU OT ATAIOHA;

- HaBBIKaM IMO3HABATEIBHON, YI€OHO-HCCIENOBATENBCKONW M TIPOSKTHOM ACSITEIbHOCTH, HABBIKAM Pa3pelIeHus MPooieM; ClIOCOOHOCTH
Y TOTOBHOCTH K CAMOCTOSATEIbHOMY ITIOMCKY METO/I0B PELLIEHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METOA0B [TO3HAHUS.
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Buvinycknuk nonyuum 803MOMCHOCMb HAYUUMBCA!

- KOPPEKLIMU — BHECEHHIO HEOOXOJMMBIX JIOMOJHEHUM U KOPPEKTUB B IUIAH U CIOCOO JEHCTBUSA B CIIy4ae pPACXOKIEHHUS STaJOHa,
peanbHOro IEUCTBUS U €T0 MPOAYKTA,

- OLIEHUBATb, BBIJICIATH U OCO3HABATH TO, YTO Y>KE€ YCBOEHO U YTO €IIe MOJICKUT YCBOCHUIO, OCO3HAHUIO KauyeCTBA U YPOBHS YCBOCHUS;

- CaMOpETYJISIIUUA KaK CIIOCOOHOCTH K MOOWJIM3AllMK CUJI U SHEPIUH, K BOJEBOMY YCHIIHIO (K BHIOOPY B CHUTYyallUd MOTHUBAIIMOHHOTO
KOH(DJIMKTA) U TPEOI0JICHUIO TPETISITCTBUM;

- YMEHHIO CaMOCTOSITEIBHO OMPENENsITh IeIM W COCTaBIATh IUIAHBI; CAMOCTOSITENPHO OCYIIECTBIISITh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh YYCOHYI0 M BHEYyYEeOHYIO (BKIIFOYAsl BHEIIKOJBHYIO) NEATEILHOCTh; HCIIOJB30BaTh BCE BO3MOXKHBIE DPECYPCHI IS
JOCTIDKCHHUSI 1IeJIeH; BBIOMPATh YCIICIITHBIC CTPATETHH B PA3JIMYHBIX CUTYAITUsX;

- YMCHUIO TPOIYKTUBHO OONIATHCS W B3aMMOJICHCTBOBATH B TIPOIECCE COBMECTHOW JESITEIIBHOCTH, YYUTBHIBATH TO3HMIMH IPYTrOro,
3¢ (HEeKTUBHO pazpeniaTh KOHQPIUKTHI.

KoMMyHHKATHBHBIE Pe3yJbTAThI.

Buvinycknux nayuumcs:

- BCTYIIAaTh B UAJIOT;

- Y4aCTBOBAThH B KOJUIEKTUBHOM OOCYKJICHUU TIPOOIIEM;

- MHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB W CTPOUTH MPOIYKTUBHOE B3aWMOJCHCTBHE M COTPYIHUYECTBO CO CBEPCTHUKAMH U
B3POCIIBIMU;

- TUTAHWPOBATh Y4eOHOE COTPYIHHUYECTBO C YYUTEIEM W CBEPCTHHKAMHU — ONPENCATh MeNd, (PYHKIUU YYaCTHHUKOB, CITOCOOBI
B3aUMOJICHCTBUA.

BuoinyckHux noayuum 03MONCHOCIb HAYYUMbCA

- CTaBUTh BOMPOCHI — COTPYJIHUYATH B TIOUCKE U cOOpe nHMOpMAITUH;

- pa3pemiath KOH(PJIUKTHl — BBISIBIIATh, HACHTU(PUKAIUNA TPOOIEMbI, HAXOAUTH M OLIEHUBATh AJIbTEPHATUBHBIE CIIOCOOBI pa3penieHus
KOH(DIIUKTOB,

- MPUHUMATH PEIICHHS U UX PEaTu30BaTh;

- YIIPaBJISITh IOBEACHUEM MapTHEPA — KOHTPOJIUPOBATH, KOPPEKTUPOBATH, OIICHUBATH €0 JICUCTBUN;

- BBIp@XKaTh CBOW MBICJIM B COOTBETCTBHH C 33Ja4aMH M YCJIOBUSMHU KOMMYHMKAITUH; BJIAJCHUI0O MOHOJIOTHYECKON M TUAIOTUYECKON
dbopmamu pedr B COOTBETCTBUHU C TPAMMATUYECKUMH U CHHTAKCHUYECKUMHU HOPMaMHU POJTHOTO sI3bIKa, COBPEMEHHBIX CPE/ICTB KOMMYHUKAITUH.

banx oyenounwvix npoyedyp
e  DopMbI KOHTPOJIS.



WupuBuayanbHas, mapHas, TpynnoBas, (poHTaJbHAs: YCTHBIH OMNpoc, OWOIOTMYECKUN TUKTAHT, TECTOBBIC 33/JaHUs, KpaTkas caMOCTOsTelbHas palorta,
NUCbMEHHAs MpoBepoyHas paboTa, paboTa ¢ KapTOUKaMu, J1a0OpaTOpHO-IIpaKTHUYEeCcKas padoTa, SKCKYpCHs, YCTHBIM 3a4eT IO M3Y4YEHHOW TeMe, HeTpaJULMOHHBIE
(OpMBI KOHTPOJISL — KPOCCBOP/Ibl, BUKTOPUHBI, LIApajbl, T'OJIOBOJIOMKH.

10 kaace. Ilaan-rpagpuk KOHTPOJIbHBIX YPOKOB.

YeTBepTh 1 monyroaue | 2 TIOJTyroiue VYy4eOHBblii roj
@OpMBI KOHTPOJIS KOMMHACCTBO
Jlaboparopnas pabota 1 3 2 3 9
[IpoBepounas pabora 1 2 1 4
DKcKypcust 1 1
I[TpakTuyeckas pabora 1 1

11 kiacc. [Tnan-rpadg Kk KOHTPOIBHBIX YPOKOB.

YeTBepTh 1 nonyroaue ‘ 2 TIOJTyroIne VYueOHblii ro
@OpMBI KOHTPOJIS KOJITHECTBO
Jlaboparopnas pabota 5 7 12
PazHOypOBHEBBIE TECTHI 2 3 5
OKckypeus 1 2 3

Il. COOAEP’KAHUE YYEBHOI'O ITIPEJIMETA «BUOJIOI'US»

10 kaacc. «buosiorusi». (3 waca B Heaearw, 105 yacos B rox).
Brenenue (1 u)

MecTto kypca «OO01iast 6MOJIOTH» B CUCTEME €CTECTBEHHO-HAYYHBIX JAUCIHUIUINH, a Takke B OMoJoruvecknx Haykax. llenu u 3amaum
Kypca. 3HaueHHe MpeaAMeTa i1 MOHUMAaHUs €UHCTBA BCETO JKMBOTO M B3aMMO3aBUCHMOCTH BCeX udacTeil Omocdepnl 3emnn. buonorus kak
HayKa, TpeaIMeT W MeTonbl u3ydeHus B Owonormm. OOmas OWOJOTHS — JUCIHUIUIMHA, W3y4Yalollas OCHOBHBIE 3aKOHOMEPHOCTH
BO3HMKHOBEHUS, PA3BUTHS W TOAAEpkKaHUS XKu3HH Ha 3emute. OOmias OMOJIOTHS KaK OJWH M3 WCTOYHHKOB (DOPMUPOBAHUS AUATEKTHKO-
MaTEpUATUCTUYECKOTO MUPOBO33peHusi. O01eOnoI0rnueckre 3aKOHOMEPHOCTH — OCHOBA PAllMOHAILHOTO MPUPOONOIb30BAHMS;
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COXpaHEHHUE OKpYXKalolllel Cpeibl; MHTEHCU(HUKAIMU CEIbCKOXO3SHUCTBEHHOIO IMPOU3BOACTBA M COXPAHEHHsS 370pOBbs ueioBeka. CBS3b
OMOJIOTUYECKHUX TUCHUIUIMH C JPYTUMHU Haykamu (Xumuen, Qu3ukoid, reorpaduei, acTpoHOMHeEH, ucropueil u np.). Pois Ouomoruum B
(dbopMUPOBaHNN HAYYHBIX MPEICTABICHUN O MUPE.

Paszpnen |. Ilpoucxoxaenne n HayaJbHbIE 3TANlbl PA3BUTHSA KU3HHU Ha 3emJie

I'naBa 1. MHorooopasue ;kuBoTHOro Mmupa. OcHOBHBI€e CBOIicTBA :KUBO MaTepun (5 u)

Kuznp kak (popma CylIeCTBOBaHMSI MATE€pUU; OMNPENEICHUS MOHATHUS «KU3Hb». JKU3Hb W KMBOE BEIIECTBO; KOCHOE U OMOKOCHOE
BEIECTBO OMOc(epbl. YPOBHU OpraHu3alli >KMBOM MaTepUU W MPUHUMUIIBI MX BBIACICHHS; MOJIEKYJSPHBIA, CYOKIETOUYHBIN, KIETOYHBIH,
TKAHEBBIN U OPTaHHBIN, OPTaHU3MEHHBIH, TOMYJISIIHOHHO-BUIOBOM, OMOIICHOTHYECKHUN 1 OMOChEpHBIN YPOBHHA OPTraHU3AIH JKUBOTO.

EnvHCTBO XMMHUYECKOTO COCTaBa KMBOW MAaTE€pUH; OCHOBHBIE TPYMIBI XUMHUYECKHX 3JIEMEHTOB U MOJEKYJ], 00pa3ymoliue >KUBOE
BeliecTBO Ounocdeprl. KietouHoe crpoeHue opraHu3MoB, Hacessomux 3emiato. OOMeH BemecTB (MeTaboJM3M) W CaMOpPEryJisius B
OMOJIOTMYECKUX CUCTEMAX; MOHATHE O TOMEOCTA3€ KaK YCIOBHM CYIIECTBOBAHMS XKUBBIX cucTteM. CaMOBOCIIPOM3BEICHNUE; HACIEICTBEHHOCTh
M U3MEHYMBOCTb KaK OCHOBA CYIIECTBOBAHUSA >KMBOM MaTEPUH, MX NPOSBICHUS HA DPA3JMYHBIX YPOBHSAX OPTraHU3alMH XKUBOro. Poct m
pasButue. Pazapaxumocts; GopMbl U30UpaTENIbHON peakuyu OpraHu3MOB Ha BHEUIHUE BO3JEHCTBUS (0€3yCIIOBHBIE U YCIOBHBIE PE(IICKCHI;
TAKCHUChI, TPONU3Mbl M HACTUH). PUTMUYHOCTH MPOLIECCOB KU3HEIEATEIBHOCTH; OMOJIOTMYECKHUE PUTMBI M UX aJalTUBHOE 3HAYCHUE.
JIMCKPETHOCTh ’KMBOTO BEILLECTBA M B3aMMOOTHOIIIEHNE YacTHU U LEJNOro B OMocucTeMax. DHEpro3aBUCUMOCTb KHUBBIX OPraHU3MOB; (POPMBI
NOTpeOICHUS YPHEPTUH.

I'naBa 2 Bo3HuKHOBeHHe KU3HU Ha 3emute. (7 1)

Mudonornueckue npenacrapienus. [IpencraBnenuss Apuctorens, IMIEI0KIa U IPYyTuX aHTUYHBIX YUeHBIX. [lepBble HaydHbIE MONBITKU
00BSICHEHHUSI CYIITHOCTH U TIpoliecca BO3HUKHOBEHUs *Ku3HU. OnbiTel @. Penu, B3rasaael Y. ['apses, [I. Huarema; skcnepumentsl JI. Tlactepa.
Teopun Beunoctu xu3Hu I'. Puxtepa u apyrux yuensix (I'. I'enbmromnsi, I'. Tomcon, C. Appennyc, I1. JlazapeB). Marepuanuctuueckue
IIPENCTABICHUS] O BO3HWKHOBEHUM >XW3HM Ha 3emuie. lIpenrnochulkM BO3HMKHOBEHHUS >KM3HM Ha 3eMiie: KOCMUYECKHME W IUIAHETApHBIE
IIPEANOCHUIKY; XUMHWUYECKUE IPEANOCHUIKA DBOJIIOLNMU MAaTEpUM B HANPABICHUM BO3HUKHOBEHMS OPraHMYECKHUX MOJIEKYJ: IepBUYHAs
aTMoc(epa 1 HBOJIIOLNS XUMHUUECKHUX 3JIEMEHTOB, HEOPraHUUECKUX M OPraHUYECKUX MOJIEKYJI Ha PAHHUX 3Tanax pa3BUTUs 3eMJIH.

CoBpeMeHHbIe MPECTABICHUS 0 BOZHUKHOBEHUM KU3HM; B3Isabl J. ldumorepa, k. Dnnena. DBOMONMS XUMUYECKUX 3JIEMEHTOB B
KOCMHYECKOM IpocTpancTBe. OO0pa3oBaHue MIaHETHBIX cucteM. [lepBuyHas atmocdepa 3eMian 1 XUMUYECKHE MPEANOChUTKA BOSHUKHOBEHUS
*W3HU. VICTOUHHMKM SHEprud W BO3pacT 3emMiu. YcinoBus cpeabl Ha apeBHer 3emue; teopusi A. WM. Omnapuna, ombitel C. Muiepa.
Xumudeckas 3Boronus. HeGnonornueckuii CHHTE3 OpraHu4ecKuX COSTMHECHU.

Tepmuueckas Teopusi. Teopust ancopouuu. 3nauenue pador C. @oxkca u [x. bepnana. Huzkoremneparypnas treopusi K. Cumonecky u
®. Jlenema. KoanepBaTHble Kaljid U UX 3BOJIOLMS. Te€OopuHM MPOUCXOXKIEHUS MPOTOOMonoaumMepoB. CBOICTBAa KOAlEpBaTOB: pEAKIHMU
oOMeHa BemecTB, camoBocpousBeaenue. [ unoresa mupa PHK. DBomtornus mpoToOMOHTOB: (opMUpOBaHNE BHYTPEHHEW CPEIbl, MOSBIICHNE
KaTaJn3aTOPOB OPraHUYECKOM MPUPO/IbI, IBOIIOIMS SJHEPTETUYECKUX CUCTEM U METab0I1M3Ma; BOSHUKHOBEHHE T€HETUUECKOTO KO/1a.
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Bo03HUKHOBEHUE PHEPrETUUECKUX CUCTEM: POk Upodochara. OOpazoBaHUE MOIMMEPOB; 3HAUEHUE HECTIEU(PUUECKON KaTaTUTUYECKOM
aKTUBHOCTH monaunentuaoB. COBEpIIEHCTBOBAHUE METAa0O0IMUECKUX peakuuid. Ponb 3HEpruM COJHEYHOTO CBETa; BO3HUKHOBEHHE
dotocunHTE3A.

Havanpupie stambl Ouonornyeckoil sBomoonuu. I[Ipokapuorndeckue KieTkd. Teopus CUMOMOTEHETHUYECKOTO IMPOUCXOKICHHUS
IYKapUOTHUYECKOM KJIETKHU U €€ I0Ka3aTeIbCTBAa; BOZHUKHOBEHUE (POTOCHHTE3A, DYKapHOT, MOJIOBOTO MPOIIECCa U MHOTOKJIETOUYHOCTU. Teopuu
IPOUCXO0KJICHNUS MHOTOKJIETOYHBIX opraHu3MoB (3. 'ekkens, M. 1. Meunukos, A. B. IBaHOB).

Pazgea II. Yuenue o kiierke

InaBa 3. Xumuueckasi opranuzanus kiaetku (13 )

DNEeMEHTHBIN COCTaB >KMBOIO BelllecTBa Omocdeprl. PacnpocTpaHEHHOCTh 31€MEHTOB, WX BKJIAJ B 00pa3oBaHUE XUBOM MaTepuu U
00BEKTOB HEXXMBOW MPUPOJBI. MaKpo3JIeMEHThl, MUKPO3JIEMEHTHI; UX BKJIaJ B 00pa30BaHHWE HEOPraHMYECKUX M OPTaHUYECKUX MOJEKYJ
UBOTO BellecTBa. Heoprannueckue MoJieKysbl )KMBOrO BellecTBa. Boaa, ee xuMuyeckue cBOWCTBa M OMOJIOTHYECKAs pOjb: PACTBOPUTEIH
rUAPOUIBHBIX MOJIEKYJ, Cpelia MPOTEKaHWs OMOXMMHUYECKHX NpeBpalleHuid. Poiib BOABI B KOMIAPTMEHTAIU3ALUU U MEKMOJEKYJISAPHBIX
B3aUMOJICUCTBUAX, TeUoperyasiuus u ap. Coiau HEOpraHW4yecKUX KHUCJIOT, MX BKJIaJ B OOECIEYEHUE MPOLECCOB KU3HEAEITEIIbHOCTH H
nojJiep>KaHue romeoctasa. Pojib KATHOHOB M aHMOHOB B 00€CIIEUEHUHU MPOLIECCOB KUZHENEATEIbHOCTH. OCMOC U OCMOTHYECKOE JIaBJICHUE;
OCMOTHYECKOE MOCTYIIJIEHUE MOJIEKYJ B KJIETKY. bydepHblie cucTeMbl KIIETKH U OPraHU3Ma.

Oprannueckne MosekyJbl. bruomornueckue nonumepbl — Oenku. CTpyKTypHasi OopraHu3aius MoOJeKysl Oernka: mepBUYHAasl, BApUAHTHI
BTOPUYHOM, TpETUYHAas M YETBEPTUYHAS; XMMUYECKHE CBS3U, MX yraepxuBawomue; (onaunr. CpoicTBa OENIKOB: BOJAOPACTBOPUMOCTD,
TEPMOJIA0UIHLHOCTD, ITOBEPXHOCTHBIN 3apsi/l U APYTUE; AeHATypalus (oOpaTnuMas 1 HeoOpaTumasi), peHaTypausi — OUOTOTHYECKUN CMBICT U
npakTHueckoe 3HadeHue. OyHKIuM OETKOBBIX MOJIEKy. brojorndeckue xaTain3atopbl — O€NKH, UX KiacCU(UKalus, CBOICTBA U pOJIb B
o0OecreyeHnr MPOIECCOB JKU3HENEATENBHOCTH. PerymsatopHas u HMH(OPMALMOHHO-KOMMYHHMKATHBHAs POJb OEJKOB; TPAaHCIOPTHBIE U
JBUTATEIbHbIC OCIKU; aHTUTENA.

VYrneBoabl B JKU3HM PACTEHUM, KMUBOTHBIX, TPUOOB U MUKPOOPTaHU3MOB. CTpPYKTYpHO-(DYHKIHMOHAIBbHBIE OCOOEHHOCTH OpraHu3aluu
MOHO- U JucaxapuioB. CTpoeHue u Ouosoruyeckasi posib OMONOINMEPOB — MOJIUCAXAPHUIOB.

Kupbl — OCHOBHOM CTPYKTYpPHBI KOMIIOHEHT KJIIETOYHBIX MEMOpPaH U UCTOUYHHUK 3HEPruu. OCOOEHHOCTU CTPOCHHUSI )KUPOB U JTUTIOUIOB,
JeXalne B OCHOBE MX (DYHKIIMOHAJIbHON aKTUBHOCTH HA YPOBHE KJIETKH U LIETTOCTHOT'O OPraHU3Ma.

Hyxnennossie kucnotel. [JHK — Monekynbl HacaeACTBEHHOCTH; UCTOPUS U3YUYEHUSA. Y POBHHU CTPYKTYPHOM OpraHM3aldH; CTPYKTypa
MOJIMHYKJICOTUIHBIX 1IeTel, MpaBUi0 KOMIUIEMEHTapHOCTH — mnpaBuiio Yapradda, nsoinas cnupanb (k. Yorcon u @. Kpuk);
ouonornyeckas ponb JHK. I'enernueckuii kop, coiicTBa koma. I'eH: cTpykTypa U QyHkuuu; rensl, konupyromue PHK, moOunbHbIe
reHeTuyeckue snemMeHThl. ['eHom; reHoM uyenoBeka. PHK: wuH@opManmoHHbIE, TpaHCHOPTHBIE, PUOOCOMabHBIC, KATAIUTHUYECKHE U
perymnstopubie. Penynnukamus JIHK, nepenaya nacnencrsenHoi nadopmaiuy U3 MOKOJICHHS B TIOKOJICHHUE.

Jlabopamopnvie u npaxmuueckue pabomul
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OO6HapyxeHue 0eJIKOB, YIIIEBOJOB, JIUIHUIOB C TOMOIILI0 KAUECTBEHHBIX PeaKnui

DepMEHTAaTUBHOE PACILIEIUICHUE MEPOKCUAA BOJOPOA B PACTUTENIBHBIX U KUBOTHBIX KJIETKAX

I'naBa 4. Peanu3anus HacjieacTBeHHOi nHpopmanuu. Metadoausm. (8 1)

COBOKYITHOCTh peakiuii OMOJIOrMUeCKOr0 CHHTEe3a — IUIACTUYECKHU OOMEH, WM aHA0O0Iu3M. Perymsius akTHBHOCTH T€HOB MPOKAPHUOT;
ONEPOH: ONEPOHbI MHAYLHMOEIbHBIE U penpecuOenpHble. Peryiasuus akTUBHOCTH T'€HOB 3yKapHoT. CTpyKTypHasl 4acTh I'eHa. PerynstopHas
4acTh Ie€Ha: MPOMOTOPBI, PHXAHCEPhl U MHCYIATOpHL. Ilepenaya HacnmeacTBeHHON WMHGOpP Maluu U3 AApa B IUTOIUIA3MYy; TPAHCKPHIILIUSA,
Tpanckpumnuuonubie ¢akrtopel. Ctpykrypa JHK-csaspiBaromux OenkoB. I[Ipouneccunr PHK; crmaiicuHr, anbTepHATUBHBIN CIUTANCHHT,
OMONOrMUeCKU CMBICIT U 3HaYeHne. MexaHu3M oOecriedeHnsi CHHTe3a 0elKa; TPaHCISIHS; €€ CYIIHOCTh U MeXaHu3M, ctadmibHocTh HPHK u
KOHTPOJIb IKCIIPECCUU TEHOB.

Karanmutuyeckuid xapaktep peakuuii oOMeHa BellecTB. Peanuzanus HacieICTBEHHOW MH(POpMaluu: OMOJIOTUYECKUNA CHUHTE3 OEIKOB U
JPYTUX OPraHUYECKUX MOJIEKYJI B KIIETKE.

OHeprerudeckuii ooMmeH; cTpykrypa U QyHkuuu AT®. Dranel sHepreTHueckoro oomMeHa. ABTOTPO(QHBIA M TeTEPOTPOPHBINA THUIIBI
oOMeHa. AHa’poOHOE U a’poOHOE paclIEIUVICHHE OPraHu4ecKMX MOojeKysd. IloAroToBUTENbHBIM 3Tam, pojb JU30COM; HEIMOJIHOE
(OeckucnoposHoe) paciiensieHue. [loaHoe KUCIOpoAHOE OKUCIICHUE; JIOKAIU3AIHs IPOLECCOB B MUTOXOHApUX. ConpsiKeHHe paclleIeHUs
IJIIOKO3bl B KIIETKE ¢ pacmagoM u cuHte3oM AT®. KoMmmaprmeHTanuzamusi mpoLEcCOB METa0oJu3Ma M JIOKaIW3alus Clenu(puyecKux
(depMEeHTOB B MeMOpaHax OINpeAENEHHBIX KJIETOYHBIX CTPYKTYp. IloHATHE O romeocrase; MpUHIMIBI HEPBHON M SHIOKPUHHOMN pErysluu
IIPOLIECCOB MPEBPAILCHNS BELIECTB U SJHEPTUU B KIIETKE.

®dortocuHTe3; cBeToBas (aza U 0COOCHHOCTH OPraHU3alUMU TUJIAKOUJOB IPaH, SHEpreTHUecKas LeHHOCTh. TemHoBas (paza gorocunTesa,
IPOLIECCHI, B HEMl MPOTEKAIOIIME, UCIONIb30BAaHUE AHEPruu. Tumbl (OTOCHMHTE3a U MCTOYHUKH BOJOpOAA NIl 00Opa30BaHMS OPraHUYECKHX
MOJIEKYJI; peakLlid CBETOBOM M TEMHOBOM (pa3bl poTocuHTE3a. XEMOCHHTES.

IIpakxmuueckas paboma:
Pemenue aeMeHTapHBIX 3a/1a4 110 MOJICKYJISIPHOM OHMOJIOTHH

Pa3znen 5. Crpoenue u pyHknuu kjiaerok (16 1)

[Ipeamer © 3amayum  LUTOJOTHMU. MeETONbI HM3y4YEHUsS KIETKH: CBETOBass M OJEKTPOHHAS MHUKPOCKOMNUS; OHOXUMHUYECKHE U
UMMYHOJIOTHYECKHE METObI. J[Ba THMNA KJIETOYHON OpraHU3alyd: MPOKAPUOTHYECKUE U DYKapHOTHYECKHE KIEeTKU. CTpoeHHE LUTOIIa3Mbl
OaKkTepuaIbHON KJIETKH; JIOKaIu3ausi (EpMEHTHBIX CUCTEM M OpraHM3alis MeTaboau3Ma y npokapuoT. ['eHeTnyeckuit anmapaTt OakTepuii;
0COOEHHOCTH peanu3aluy HacienacTBeHHou mHpopmaruu. OCOOEHHOCTH KU3HEACSITEILHOCTH OaKTepwii: aBTOTPO(HBIE U TETepOTPOdHbBIE
OakTepuu; a’dpoOHBIE M aHA’IPOOHBIE MUKpOOpraHu3Mbl. CropooOpa3oBaHHWE U €ro OHOJOTHYECKOe 3HAYeHHE. Pa3sMHOXEHUWE; MOJIOBOU
npoiiecc y 0akTepuii; pekoMOnHaIuu. MecTo u poJib MPOKaApPHOT B OMOIIEHO3aX.

[{uToruiasma H3yKapuOTHYECKOW KIETKH. MeMOpaHHBI TPHUHIIMI OpTraHU3aIlii KJIETOK; CTPOCHHE OHOJIOTMYECKOW MeMOpaHsbl,
Mop@oJioruyeckre U PyHKIMOHAIbHbIE 0COOEHHOCTH MEMOpPaH Pa3IMYHbIX KIETOYHBIX CTPYKTYp. OpraHeiibl UTOIJIA3Mbl, UX CTPYKTYypa U
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bynkuuu. HapyxHas nurorsa3Maruyeckass MeMmOpaHa, »HAOIJIa3MaThueckass CeTh, anmapar [oJbIKW, JU30COMbBI, MEXaHU3M
BHYTPHUKJIIETOYHOTO MUIIEBapeHusi. MUTOXOHIPUH — HHEPreTUUECKUE CTAaHLMU KJIETKH; MEXaHU3Mbl KJIETOYHOTO JAbIXaHusa. PuOocoMbl n ux
ydacTue B poueccax Tpancisauun. Kinetounsiid nentp. OpraHoubl IBHKEHUS: )KTYTUKU U pecHUYKU. [{lutockener. CriennanbHbIe OpaHO HJIbI
IIUTOIJIa3MBbl: COKpaTUTEIbHBIC BAKyOJIHu U Jp. B3aumoneiicTBue OpranonioB B 00€CIeYeHnH MPOLECCOB META00IU3MA.

KieTouHoe si1po — LEHTp ynpaBiICHUS KU3HEACSITEIBHOCTHIO KIETKH. CTPYKTYpbl KJIETOYHOTO sjpa: siAepHas 000J04YKa, XpOMaTUH
(reTepoXpoMaTHH M 3yXpOMaTHH), sapblKo. Kapuomnnazma; XUMHUYECKMH COCTaB W 3HAYEHHE [UIS SKU3HENEATEIbHOCTH  sIIpa.
HuddepennnanbHas akTUBHOCTh T'€HOB; 3YXpPOMAaTHH. XpOMOCOMbI. CTpPYKTypa XpOMOCOM B Pa3jIMUYHbIE NEPHOJbI KU3HEHHOTO IUKJIA
KJIETKH; KAPUOTHUII, TOHSATHUE O TOMOJIOTUYHBIX XpOMOCcOMaXx. JIUTIOUAHBIN U TaruIOUHBI HA0OPbI XPOMOCOM.

Knetku B mMHOroksjetrouyHom opranusme. [lonsitue o nud@epeHnnpoBKe KIETOK MHOTOKIETOYHOTO opraHusMa. JKU3HEHHBIA IUKII
KJIeTOK. TKaHU OpraHu3Ma C pa3HOil CKOPOCTHIO KJIIETOUHOTO OOHOBIJIEHHUS: OOHOBJISIOIIMECS, pacTyIlIUe U CTaOuIbHbIEe. Pa3MHOXKEHHE KIIETOK.
MuToTryecKkuil HUKI: HHTEpPa3za — MepuoJl MOATOTOBKH KIETKH K JeieHuto, peaymnukanus JJHK; mutos, gpa3el MUTOTHUECKOTO JI€IEHUS U
npeoOpa3oBaHusl XpPOMOCOM B HHUX. MexaHn3m oOpa3oBaHHMsl BepeTeHa JAEJICHUS M PACXOXKIACHMs JOYEPHUX XpOMOCOM B aHadase.
buonornueckuii cmpici MuTo3a. buonoruueckoe 3HaueHune murTo3a (Oecrosioe pa3MHOKEHHUE, POCT, BOCIOJIHEHUE KIETOYHBIX NOTEPh B
(PU3HOJOTMYECKUX M MATOJIOTMYECKUX YCIOBHSX). Perynsiuus *U3HEHHOrO LHMKIJIA KJIETKHM MHOTOKJIETOYHOro opranusma. MakTopel pocra.
3anporpaMMHpOBaHHAas KIETOYHAs TMOenb — amonTo3; peryjsiuus amnonto3a. [lonarue o pereHepauuu. HapymieHus MHTEHCUBHOCTH
KJIETOYHOT'O Pa3MHOKEHHSI U 3a00JIEBaHMS YEJIOBEKA U )KMBOTHBIX: TPOPHUUECKHUE SI3BbI, JOOPOKAYECTBEHHBIE U 3JI0KAYECTBEHHBIE OITYXOJU U
APp.

Oco0eHHOCTH CTPOECHMSI PACTUTENbHBIX KJIETOK; BAKyOJIH U MJIACTU Ibl. BUabI MacTHa; UX CTPYKTYpa U PYHKIIMOHAIBHBIE OCOOCHHOCTH.
Knerounas crenka. OcoOO€HHOCTH CTPOEHUS KJIETOK rprO0B. BKitoueHus1, 3Hau€HUE U pojib B METa00JIM3ME KIETOK.

Knerounast Teopusi crpoeHusi opranu3mMoB. Mctopust pazButus kiaetouHoil Teopun; padbotel M.IlIneiinena, T. IlIBanna, P. bpoyna, P.
BupxoBa n n1pyrux ydeHbsix. OCHOBHBIE MOJIO)KEHHSI KJIIETOYHOM TEOPHH; COBPEMEHHOE COCTOSIHUE KIIETOYHOW TEOPUU CTPOECHHSI OPraHU3MOB.
3HaueHue KJIETOUYHOM Teopuu 1Jis pa3BUTUS OMOIOTHH.

Bupycel — BHYTpHUKJIETOYHBIE NIAPA3UTHI HA TEHETUYECKOM ypOBHE. OTKpBITHE BUPYCOB, MEXAHU3M B3aMMOJICHCTBHS BUpyca U KIIETKH,
WH(EKITMOHHBINA MpoIiecC. BepTUKaIbHBIN U TOPU3OHTAIBHBIN THUIT MIEpeadll BUPYCOB. 3a00JICBaHUS KUBOTHBIX U PACTCHUM, BHI3HIBACMBIC
BUpycamu. BupycHsle 3a00eBaHus, BCTpeyatomuecs y yenoseka; rpuri, renatut, CITNJI. bakrepuodaru. [Ipoucxoxaenue Bupycon. Mepsi
PO HIIAKTUKY PaCIpOCTPAHEHUSI BUPYCHBIX 3a00JICBAHHIA.

Jlabopamophvie u npakmuueckue pabomul

N3ydenne miazMonunsa u Jemia3Moiin3a B KJIETKax KOXKUIbI JIyKa
N3ydenne XxpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTax.

N3ydenune pacTUTENBHON U )KUBOTHOM KJIETKH 10 MUKPOCKOIIOM.
Habmonenue 3a IBUKEHUEM LIUTOIIIA3MbI B PACTUTENIBHOM KIIETKax
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Paszneua III. PazMHoKeHHe M pa3BUTHE OPraHM3MOB

I'naBa 6. PazMHo:keHHe opranu3MoB (7 4)

®opMbl 0ecroI0ro pa3MHOKEHUS: MUTOTUYECKOE JCJICHUE KIETOK OJHOKJIETOYHBIX; CIIOPO0Opa30BaHKE, TOYKOBAHUE Y OJJTHOKIETOUYHBIX
U MHOTOKJIETOYHBIX OpPraHU3MOB; BEre€TaTUBHOE pa3MHOXKEHUE. bBHOJIOrMYeckuil CMbICT U JBOJIIOIMOHHOE 3HAayeHUE Oecroyioro
Pa3MHOXEHUS.

[TommoBoe pa3MHOXKEHHE PACTEHHUN W KHUBOTHBIX; Omosormueckuii cmbica. ['ametorenes. Ilepmonbl 0Opa3oBaHMs TMOJOBBIX KIIETOK:
pa3MHokeHue u poct. [lepuos co3peBanus (Meiio3); mpoda3za-1 u npoiecchl, B HeW MPOUCXOSAIINE: KOHBIOTAINs, KPOCCUHTOBEp. MexaHu3m,
TeHETUYECKUE TOCIEICTBUS U OMOJOTHYECKHI CMBICT KPOCCHHTOBEpa. bruonornyeckoe 3HaueHHe U OMOJIOTUYECKUI cMbICl Meio3a. [lepuon
dbopMHUpPOBaHUS TIOJOBBIX KIETOK, CYITHOCTh W OCOOCHHOCTH TedeHHs. OCOOCHHOCTH cIiepMaToreHe3a W OBOoTreHe3a. (OcCeMEHEHHE W
OIUIOAOTBOpEHHE. MOHO- M monMcrnepMus; Ouosiornueckoe 3HayeHue. HapyxkHoe W BHyTpeHHee oImuiogoTBopeHue. IllapreHorenes.
DBOJIIOLIMOHHOE 3HAYEHUE TI0JIOBOTO Pa3MHOKEHHS.

Paznen 7. UuauBuayanbHoe pa3BuTHE Opranu3sMoB (oHToreHes) (19 4)

«Ucropus pasButus xkuBoTHbIX» K. M. Bopa u yueHue o 3apoAbllIeBBIX JUCTKaX. DBOIIOIMOHHAs 3MOpuosorusi; padotsl A. O.
Kosanesckoro, . . MeunukoBa nu A. H. CeBeproBa. COBpeMEHHBIE NPEACTABICHUS O 3apOJBIIIEBBIX JUCTKAX. [IpMHIUIIBI pa3BUTHS
0€CII03BOHOYHBIX U MIO3BOHOYHBIX KUBOTHBIX.

Tunsl ARUEKIETOK; MOJISPHOCTD, PACIIPEACTICHUE )KENTKA U T€HETUUECKUX JAeTepMUHaHT. O00JI04YKHY AHIa; aKTUBALUS OIJIOJOTBOPEHHBIX
SULEKJIETOK K pa3BUTHIO. OCHOBHBIE 3aKOHOMEPHOCTHU JIPOOJICHHUS; TOTUIIOTEHTHOCTh 0JIaCTOMEPOB; 00pa30BaHUE OJAHOCIONHOTO 3apO/IbIla
— Onactynbl. ['acTpyssius; 3aKOHOMEPHOCTH 00pa30BaHUs IBYCIOWHOTO 3apO/Iblllla — TacTpPyJibl. 3apObIIIEBbIe JINCTKA U UX JalbHENIIas
nuddepeHupoBKa; roOMOJIOTHS 3apOABIIIEBBIX JIUCTKOB. [IepBUUHBIN OopraHorene3 (HeUpysus) U ganpHenmas muddepeHupoBKka TKaHeH,
OpraHoB U cucteM. Perynsius sMOpHOHAIBLHOTO Pa3BUTHS; AETEPMUHALIMS U SMOpUOHAIIbHASI MHAYKIMS. | €eHeTUUeCKUil KOHTPOJIb Pa3BUTHSL.
Posb HEpBHOW M SHAOKPUHHOM CUCTEM B 00€CTIEUEHUH SMOPHOHATILHOTO Pa3BUTUS OPTaHU3MOB.

3aKOHOMEPHOCTH MOCTAMOPUOHANBHOTO Tieproja pa3BuTusa. IIpsimoe pa3BuTHE; HOPENpPOAYKTHUBHBIN, PENPOAYKTUBHBIA U
NOCTPENPOAYKTUBHBIA mepuosl. Henpsmoe pa3BuTue; MONHBIA M HEMOJHBIM MeTaMopdo3. buonormyeckuid CMmbICT pPa3BUTHS C
Mertamopdo3oMm. Ctaguu NOCTIMOPUOHAIIBHOTO PA3BUTHS NPHU HENPSMOM pa3BUTUU (JTUYMHKA, KyKOJKa, umMMmaro). CTapeHue U CMepTh;
OMOJIOTHSI IPOIOJKUTEIILHOCTH JKU3HU.

CxoncTBO 3apojbiiieid U dMOpHOHANIbHAS auBepreHius npusHakoB (3axkoH K. bopa). buorenermueckuit 3akon (3. I'ekkens u K.
Mronnep). PaGorer akamemmka A. H. CeeprioBa 00 5>MOpHOHAIBHONW W3MEHYMBOCTH (M3MEHYMBOCTH BCEX CTaIUi OHTOTEHE3a,
KOHCEPBATUBHOCTh PAaHHUX CTaIuil SMOPHOHANBHOTO PA3BUTHS; BO3HMKHOBEHHE H3MEHEHHM Kak MpeoOpa3oBaHUN CTaaud pa3BUTHS U
MIOJIHOE BBINA/ICHUE MTPEAKOBBIX TPU3HAKOB).
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Ponb QakropoB okpykawmiel cpeapl B SMOPHMOHAIBHOM W MOCTAMOPHOHAIBHOM pa3BUTUM oOpraHu3ma. Kpuruueckue mnepuojbl
pa3BuTHs. BiausHue n3aMeHeHuii romeocTasa OpraHu3Ma MaTepy M IJI0Ja B PE3YJIbTATE BO3ACUCTBUSA TOKCUYECKUX BEUIECTB (TaOAYHOTO AbIMA,
aJIKOTOJIsl, HAPKOTUKOB | T. JI.) Ha X0J] SMOPHOHAIBHOTO U MOCTIMOPHUOHATIFHOTO MEPUOOB Pa3BUTHUS (BPOXKICHHBIE YPOICTBA).

[lonsiTue 0 pereHepanuu; BHYTPUKJIETOUYHAsA, KJIETOYHAs, TKaHeBas W opraHHas pereHepauus. dusmosornueckas u penapaTuBHas
pereHepanus. DBOJIONUS CIOCOOHOCTH K pereHepaliil y MO3BOHOYHBIX KUBOTHBIX.

JlabopamopHhvie u npakmuueckue pabomol
HabGnronenue MuTo3a B KJI€TKaX KOHUMKAa KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpernaparax.
BrIsiBIIeHHE TPU3HAKOB CXO/CTBA 3aPO/IbIIIEH YEIOBEKA U IPYTUX MIIEKOMMUTAIONINX KaK JOKa3aTeIbCTBO UX POJCTBA.

Pazgen IV. OCHOBBI IeHETHKHM M CeJICeKIUH

I'naBa 8. OcHOBHBIE MOHATHA reHeTHKH (2 )

[IpencraBieHust IpEBHUX O POACTBE M XapaKTEpe Mepeaadyn NPU3HAKOB U3 IMOKOJIEHUS B MOKOJIEHHE. B3Iisibl CpeqHEBEKOBBIX YUEHBIX
Ha IPOILECCHl HACJIEIOBaHUs NpU3HAKOB. Mctopus pas3BuTus reHetukd. OCHOBHBIE NOHATUS TIeHEeTUKH. lIpu3Haku M CBOWCTBA; I'EHBI,
aJlJIeNIbHbIE TeHbl. ['OMO3UTOTHBIE M T€TEPO3UTOTHBIE OpraHu3Mbl. ['eHOTUN U PeHOTHN opraHu3Ma; reHO(OHI.

I'1aBa 9. 3akoHOMepHOCTH HacJle0oBaHusl Mpu3HakoB (12 )

Metonbl HW3ydeHHs HACIEACTBEHHOCTH M W3MEHYMBOCTH. YwWcras JuHUA: 10poja, copT. [IpuHOMNBI U XapakTepUCTHKA
rubpuaonoruueckoro meroaa I'. Mennens. Jlpyrue reHeTU4ECKUE METOJIbI: [IUTOTCHETUYECKUM, T€HEaT0TUYeCKU, METOIbl MCCIIeI0BaHuUs
JIHK.

3aKOHOMEPHOCTH HaclieJOBaHUsI MTPU3HAKOB, BbIsABICHHbIE I'. Menaenem. Monorubpuanoe ckpeuuBanue. [lepBroiil 3akon Menaens —
3aKOH JOMUHHPOBaHMS. [101HOE M HEMOJIHOE JOMUHUPOBAHNE; MHOKECTBEHHBIN ajuienn3M. Bropoi 3akoH MeHenss — 3aK0H pacIleIICHHUs.
3aKOH YHCTOTHI TaMEeT M €ro LUTOJIOTMYEeCKOe OOOCHOBaHHME. AHAIM3HMpYIOUIEe CKpeluBaHue. JurubpuaHoe W MOJIUTHOpHIHOE
CKpEIIMBaHUE; TPETUN 3aKOH MeHiens1 — 3aKOH He3aBUCUMOT0 KOMOMHUPOBAHUSI.

XpoOMOCOMHas1 TEOpHsI HACIEACTBEHHOCTH. [ 'pymmbl cueruieHuss reHoB. CLeruieHHOE HacieaoBaHue npusHakoB. 3akoH T. Moprana.
[Tos1HOE M HEMOIHOE CUEIJIEHUE T€HOB; PACCTOSIHUE MEKy T€HaMU; TeHETHUECKHUE KapThl XPOMOCOM.

['eHeTnueckoe OIpeAesieHne TI0Jla; TOMOTaMETHBI W reTeporaMeTHbii moil. ['eHeTMdeckas CTPYKTypa MOJOBBIX XPOMOCOM.
HacnenoBanue NpU3HAKOB, CIEIUICHHBIX C MOJOM. ['e€HEeTHYecKHue KapThl XPOMOCOM 4YeJIOBEKa. XapakTep HacleOBaHHUs MPU3HAKOB Yy
yelioBeKa. ['eHHble M XPOMOCOMHBIE AHOMAJIMM YEJOBEKa M BBI3bIBAEMble HMMHU 3abojeBaHus. Mepbl MpopUIAKTUKU HACIEACTBEHHbBIX
3a00J1€BaHUH YEIIOBEKA.

['eHOTHIT KaK LeJIOCTHAsE cucTeMa. B3aumonelcTBUE aJIENbHBIX (JIOMUHUPOBAHME, HEMOJIHOE JOMHHHPOBAHWE, KOJOMHUHUPOBAHHUE U
CBEPX/IOMUHHPOBAHUE) U HEAUIEIBHBIX (KOMIUIEMEHTAPHOCTh, 3MKCTAa3 W IOJUMEPHs) T'€HOB B OINpPEACICHUH NpHU3HAKoB. [lneitorponus.
DKCIPECCUBHOCTh U IEHETPAHHOCTh I'€HA.

Jlabopamopnvie u npakmuyeckue pabomul:
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CocraBieHue MpoCTENIINX CXEM CKPELIUBAHMUS.
Pemenue 3reMeHTapHBIX TEHETUYECKUX 3a1a4.
CocraBieHue 1 aHajiu3 POJIOCIOBHBIX YEJIOBEKA

I'naBa 10. 3akoHOMepHOCTH U3MeHYMBOCTH. (6 4)

OcHoBHBIE (OPMBI W3MEHYMBOCTHU. [ E€HOTHUMHMYECKass HM3MEHYMBOCTh. MyTanuu. ['eHHblE, XpOMOCOMHBIE W T€HOMHBIE MYTAalUH.
CBoiicTBa MyTalMii; COMAaTHYECKHUE U TeHEPATUBHBIE MyTalnu. HelitpaneHblie MyTauuu. [lomyneransHble 1 neTanbHble MyTauuu. [IpuauHel n
yacToTa MyTallMid; MyTareHHble (akTOpbl. DBOJIOLMOHHAS POJIb MYTAallMi; 3HAYCHUE MyTallui Ui NPAKTHUKUA CEIbCKOTO XO3SiCTBAa U
ouorexHosoruu. Mytarennole ¢aktopsl. KoMOMHaTHBHAs M3MEHUYMBOCTh. YPOBHHM BO3HHUKHOBEHHUS PA3JIMYHBIX KOMOWHAIMWA T€HOB U UX
POJIb B CO3/IaHMM T'€HETUYECKOT0 pa3HO0Opa3us B Mpejaesiax Buaa (KPOCCUHIOBEP, HE3aBUCUMOE PACXO0KICHHE TOMOJIOTUYHBIX XPOMOCOM B
IEPBOM U JIOUEPHUX XPOMOCOM BO BTOPOM JI€JIEHUU M€EH03a, OIJIOIOTBOPEHHE). DBOIIOIMOHHOE 3HAU€HUE KOMOMHATUBHOW N3MEHYMBOCTH.

deHoTUNHYECKAS, UM MOIU(DUKATMOHHAS, U3MEHYMBOCTh. POJIb yCIOBUN BHENIHEH Cpelpl B Pa3BUTUH W MPOSBICHUUA NPU3HAKOB U
cBoiictB. CBoiicTBa MoaudUKalMii: ONpPENeIEHHOCTh YCIOBUSIMU CpEbl, HAMPABJICHHOCTh, TPYNIIOBOM XapakTep, HEHACIETyEeMOCTb.
CraTtucTuyeckue 3aKOHOMEPHOCTH MOAM(UKAIIMOHHOM W3MEHYMBOCTH; BapUAlMOHHBIA psAJ M BapualMoHHass Kpuas. Hopma peakuuu;
3aBUCHMOCTB OT T'€HOTHIIA. Y TIPABICHUE JOMUHUPOBAHUEM.

Jlabopamophwvie pabomui:
N3yuenne nzmMmeHunBOCTH. llocTpOeHNE BapuanimOHHOTO psifia U BApUAMOHHOM KPUBOM.

I'naBa 11 OcHoBbl cenexknmu (4 1)

Co3znanue nopoJl KUBOTHBIX M COPTOB pacTeHuil. PazHooOpasue u mpoayKTUBHOCTb KYJIbTYPHBIX pacTeHui. LIeHTpbl mpoucxoxaeHus u
MHOT000pa3usi KyJIbTYPHBIX pACTEHHA. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HACIEACTBEHHON N3MEHYMBOCTH.

Meroapl cenekiuu pacTeHUW W KUBOTHBIX: OTOOp W THOpuan3anus; ¢opmbl 0TOOpa (MHAMBUAYATBHBI U MaccoBbIi). OTnaieHHas
rudpuan3alys; iBJeHue rerepo3uca. MIcKyCcCTBEHHbBIN MyTareHes.

Cenekuuss MHUKPOOPraHM3MOB. bHOTEXHONOrMs W TeHeThdeckas WHXeHepusa. Cenekius MHUKPOOPTaHW3MOB Ul IHUIIEBOU
MIPOMBIIIUICHHOCTH; TIOJIYY€HHE JIEKAPCTBEHHBIX MPENapaToB, OMOJOTUYECKUX PETYIATOPOB, AMUHOKHUCIIOT.

JlocTHKeHUs U OCHOBHBIE HAIIPABJICHUSI COBPEMEHHOW CEJIEKLIMU. Y CIIEXU TPAAULIMOHHOM ceneKkuuu. KioHupoBaHue; TepaneBTUYECKOe
kioHupoBanue. JlenuddepeHnuanus coMaTUYeCcKuX sjaep B PEKOHCTPYMPOBAHHBIX KieTkax. Kiertouneslie TexHomoruu. | eHernyeckas
UH)KCHEpHUs. 3HaUCHHUE CEJIEKIMU ISl Pa3BUTHUS CEIbCKOXO3SHUCTBEHHOTO MPOU3BOACTBA, METUIIMHCKOW, MUKPOOMOIOTMYECKON U JPYTUX
OTpacjeu MPOMBIILICHHOCTH.

Pe3epBHoe BpeMst — 2 4.

Hcnonp3ytoTes Aiist NpoBeACHHs YPOKOB 000011EH!S, 3aKpPETICHUS 3HAaHUI U OCYIIECTBICHUSI UTOTOBOTO KOHTPOJIS 3HAHUH.
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11 kaacc. «buosorus». (3 yaca B Heaenro, 102 yaca B ron).

Pa3nen 1. Yuenue 06 3Bonionnu opranndeckoro mupa (50 u).

I'naBa 1. 3akoHOMepHOCTH Pa3BUTHS KUBOW NPHUPOALI. JBoJIOIHOHHOE YueHHe (20 yacoB)

Hcropust mpeactaBieHUd O pa3BUTHM KM3HM Ha 3emuie. Pa3BuTue OMOJOTMHM B JOJAAPBHUHOBCKMN NEpHOA. 1'0COACTBO B Hayke
MPEICTaBICHUN 00 «M3HAYaIBHOM 1EeIeCO00Pa3HOCTI» U HEM3MEHHOCTH >KUBOM Mpuposl. Padotsl K. JIuHHEs MO cucTeMaTHKe pacTeHU u
YKUBOTHBIX; IPUHLNIBI TUHHEEBCKOUM cucteMatnku. Tpynbl XK. KioBse u XK. ge Cent-MUnepa. DBomounonnas teopus XK. b. Jlamapka. [lepBbie
pycckue HBOMIOIMUMOHUCTBL. [Ipeamocbuiku Bo3HMKHOBeHUs: yueHuss Y. JlapBuna. JlocTwkeHuss B 00JIaCTM  €CTECTBEHHBIX HAyK,
sKcnenuurMoHHbIN Matepuan Y. lapsuna. DBomonuonHas teopust Y. JlapBuna. Yuenue Y. JlapBuHa 006 HcKyccTBEeHHOM 0TOOpe. Yuenue Y.
JlapBuHa O ecTecTBEeHHOM oOTOOpe. Bua — nsineMmeHTapHas »BOJIONMOHHAS enuWHUIA. BceoOlnass WHIWBUIyallbHAsT W3MEHYUBOCTH U
M30BITOYHAs YUCIEHHOCTh MOTOMCTBA. bopb0a 3a cyliecTBoBaHUE U ecTeCTBEHHbIN 0TOOp. COBpeMEHHbIE MPECTABICHUS O MEXAHU3MAX U
3aKOHOMEPHOCTAX 3BOJIOIMU. MukposBomtonus. ['eHeTHka W SBOJIIOIMOHHAS TEOpPHs. OBOJIOUMOHHAS ponb Myrtanui. [lomynsoms —
JIIEeMEHTapHas 3BOJIIOLMOHHAA enuHuna. ['eHoponn mnonmynauuii. MpaeanepHble W peanbHble NONyJsAnMHM (3akoH Xapa u—BaitnOepra).
['eneTnueckre mnpouecchl B MNOMyJSUsAX. Pe3epB HaciaeACTBEHHOM WM3MEHYMBOCTH HOMysuuid. @DOpMbl €CTeCTBEHHOro oTOopa.
[TpucnocoONIeHHOCTh OPraHU3MOB K Cpefie OOUTaHUs KakK Pe3ysbTaT JEUCTBUS €CTECTBEHHOro oTtOopa. Mukpospomtouns. CoBpeMEHHbIE
npeactasienust o Bugooopazoanuu (C. C. YerBepukos, U. U. llImansraysen). Ilytu u ckopocts BHA0OOpa3zoBaHus; reorpaduyeckoe u
HKOJIOTUYECKOE BU000pa30BaHue. DBOIIOLIUOHHAS POJIb MOAU(PUKALNIA; (PUZNOIOTMUECKUE alallTalluK. TEeMITbI 3BOJIFOLINH.

Jlabopamopnas paboma

N3ydenne n3MEeHYnBOCTH.

Nzydenne Mop(hooruueckoro Kpurepus Buia

[Ipucnoco61eHHOCTh OPraHU3MOB K Cpeie OOMTaHUs KaK pe3yibTaT JIeUCTBHS €CTECTBEHHOT0 0TOOpa

I'naBa 2. MakposBosonusi. buojiornueckue nocjeacTBusi NpuoodpeTeHust npucnocodennii (6 4.)

['naBHBIE HaNpaBiIEHUS HBOJIOIUMOHHOrO mpolecca. buonornueckuit mporpecc u omonorudeckuii perpecc (A. H. Cesepuon). [lytu
JTOCTHXKEHHSI OMOJIOTMYECKOTO mporpecca. MakpodaBotous. AJIOreHe3 U MPOTPECCUBHOE MPUCHIOCOOTIEHUE K OINpPEAEIIEHHBIM YCIOBUSIM
cymectBoBanus. Kartarene3 kak QopMa AOCTHXKEHHUS OMOJOTMYECKOro MPOLBETAaHUS Tpynn OpraHu3MoB. OCHOBHBIE 3aKOHOMEPHOCTH
HBOJIIOLIUU: TUBEPreHIsl, KOHBEPreHIUs, Mapayien3M; MpaBuiia 3BOJIIOLMUA TPYHI OpraHu3MoB. Pe3ynbTaThl 3BOMIOLMH: MHOr000Opasue
BUJIOB, OpraHHWYecKas IeJeCO00pa3HOCTh, MOCTENEHHOE YCIoXKHeHue opranuzanuu. Jlemoncrpauusa. IlpuMepsl TOMOJOTHYHBIX |
AHAJIOTUYHBIX OPTaHOB, WX CTPOCHHE M TPOUCXOXKICHUE B Tpoiiecce oHToreHe3a. COOTHOIIEHUE MyTeH MPOTrPECCUBHON OMOJIOTHYECKOM
ABOJIIOLMN. XapaKTEPUCTUKA IPEICTABUTENIEN >KUBOTHBIX W PACTCHUM, BHECEHHBIX B KpacHyr0 KHUTY M HAaXOIAIIMXCS IIOJ OXPaHOU
rocynapctBa. OCHOBHBIE MOHSTHA. OBojronus. Bua, nomymsauwus; ux xputepun. bops0a 3a cymectBoBanue. EcTecTBeHHBIN OTOOp Kak
pe3yabTaT O0pHObI 32 CYIIECTBOBAHUE B KOHKPETHBIX YCIOBHIX Cpeibl OOUTaHUs. «BOJHBI )KU3HW»; X MPUYUHBL; yTH U CKOPOCTh
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BUI000pa3zoBanusa. MakpoaBodtonus. buonoruueckuit nporpecc u Ouonorudyeckuit perpecc. IlyTu 1ocTmxeHus: 6MOJIOTHYECKOro Mporpecca;
apoMopdo3, uanoaganTaius, odmas aerenepanus. 3Hauenne pador A. H. CeBepriosa.

Jlabopamopnas paboma.

BrisiBrieHne apomop(030B y paCTeHUN, MANOAJANTAIIMN Y HACEKOMBIX.

I'maBa 3. PazBurue ku3Hu Ha 3emie (10).

OCHOBHBIE Y€PTHI HBOIIOLMH KUBOTHOTO U PACTUTENBHOTO MHpa. Pa3BUTHE KHU3HU HA 3€MIIE B apXEHCKYIO U MPOTEPO3OMCKYIO 3PBHI.
[lepBbie crneapl >xu3HU Ha 3emiie. [losBieHHE BCEeX COBPEMEHHBIX THIIOB OECIMO3BOHOYHBIX KUBOTHBIX. OOIIas XapakTepuCTUKA U
CHUCTEMAaTHKa BBIMEPUIUX U COBPEMEHHBIX OECIO3BOHOYHBIX; OCHOBHBIC HANPABJICHHS JBOJIONMH OECIO3BOHOYHBIX >KMBOTHBIX. IlepBbie
xopaoBble. HampaBieHusi 3BONIONMK HUBIIMX XOPIOBBIX; O00INas XapaKTepUCTUKAa OecuepenHblXx W 00070YHUKOB. Pa3BuTHe BOJHBIX
pactenuil. 6 Pa3BuTHe XM3HM Ha 3emiie B MNalCO30MCKYI0 3py. OBOJIIOLMS PACTEHUH; MOSBICHHUE IEPBbIX COCYJUCTBIX PACTEHUM;
NANOPOTHUKH, CEMEHHbBIE TAIOPOTHUKHU, TOJOCEMEHHbIE PAaCTeHUsl. BO3HHMKHOBEHHE MO3BOHOYHBIX: PBIO, 36MHOBOJAHBIX, MPECMBIKAIOIIUXCS.
[';1aBHBIE HAIpaBIIECHWs 3BOJIIOLMHU IMO3BOHOYHBIX; XapaKTEPHUCTHKAa aHAMHUN W aMHHMOT. Pa3zBuTue XKuU3HM Ha 3emile B ME3030MCKYIO 3py.
[losiBieHME © PaACHPOCTPAHEHUE TNOKPBITOCEMEHHBIX PACTEHHU. OBOJNIOLUMS HA3€MHBIX II03BOHOYHBIX. BO3HMKHOBEHME NTHUI U
MiekonuTaromux. CpaBHUTENbHAS XapaKTEPUCTHKA BBIMEPIIMX W COBPEMEHHBIX HA3€MHBIX ITO3BOHOYHBIX. BriMupaHue apeBHUX
TOJIOCEMEHHBIX PACTEHUM M MPECMBIKAIOMNXCA. Pa3BuTue )Ku3HM HA 3emile B KAaUHO30MCKYIO 3py. bypHOE pa3BUTHE LBETKOBBIX PACTEHUU,
MHOT000pa3re HAaCeKOMBIX (MapajiesbHas 3BOJIONUS). Pa3BuTHe MialeHTapHBIX MIICKONMTAIONIMX, MOSBICHUE XUIIHBIX. BO3HMKHOBEHHE
npumatoB. llosBieHune nepBbIX npeacraButTene cemenicTBa Jlroau. UerBepTUUHBIM NEPUOA: IBOIIOLMUSA MIIEKONUTAarOMX. Pa3Burthe
IPUMATOB: HAIPABJICHU 3BOIIOLUH yeiaoBeka. OOuIye MpeiKy YelI0BeKa U YeI0OBEKOOOPa3HbIX 00€3bsH.

I'nasa 4. Ilpoucxoxaenue yejoBeka (14 yacon)

MecTo uenoBeka B *uBOH mpupone. Cuctemarnueckoe nosoxkenue Buga Homo sapiens B cucreme >xuBoTHoro mupa. Ilpusnaku u
CBOWCTBA YEJIOBEKA, ITO3BOJISIIOIIME OTHECTH €ro K Pa3JIMYHBIM CHCTEMAaTHYECKUM TpYyIIaM [apcTBa KUBOTHBIX. lIpsamoxoxkaeHue;
AHATOMUYECKUE TMPEANOCBUIKM K TPYIOBOW JEATENBHOCTH W JaJbHEWIIEW COIUanbHOM dBoMonuu. CTaauu HBOMIOLHMM  YEJIOBEKA:
JPEBHEUININI 4YeIOBEK, IPEBHUIN YEJIOBEK, MEPBbie COBpeMeHHbIe 0. CBOMCTBA YeloBeka Kak Ouosoruueckoro Buja. IlomymnsuronHas
CTpyKTypa Buaa HOMO sapiens; desroBedyecKHe pachkl; PacooOpa3oBaHKE; CIMHCTBO MPOUCXOXKACHUs pac. CBOWCTBA 4YEIIOBEKa Kak
OroconuanbHOro cymiecTBa. JBrxkymiue cuiibl aHTponorenesa. @. DHrenbc 0 poju TpyAa B MPOLECCe MPeBpalleHrs 00€3bsIHbI B YEJIOBEKA.
Pa3BuTue uneHopa3enbHON peur, CO3HAHUS M OOIIECTBEHHBIX OTHOLIEHUM B CTAHOBJICHUM YelOBeKa. B3aMMOOTHOIIEHHE COLMAIBLHOTO U
OMOJIOTMYECKOTO B ABOJIOLMU YeJlOBeKa. AHTHHAY4YHas CYIIHOCTh «COLMAIBHOTO JapBUHU3Ma» W pacu3Mma. Benyiias poliib 3aKOHOB
0OLIEeCTBEHHOM )KM3HH B COLMAIIBHOM MpOrpecce yesnoBedecTBa. buonoruueckue cBoiicTBa 4€10BEYECKOro 00IIeCTBa.

PA3JIEJI 2. B3auMOOTHOILIEHUSI OPraHnu3Ma u cpeabl (484).
I'naBa 5. Buocdepa, ee crpykrypa u pynkuun (5 yacon).
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buochepa — xuBas obosouka ruaHeTsl. CTpykTypa Omocdepsl: nutochepa, ruapochepa, atmochepa. KoMmmnoHeHTsl Ouochephi:
YKUBOE BEIIECTBO, BUJOBOM COCTaB, pa3HOOOpasne v BKJIAJ B Omomaccy; OMOKOCHOE M KOCHOE BEIIECTBO; OMOreHHOoe BemecTBo onochepsr (B.
N. Bepnaackuii). KpyroBopot BemecTs B Npupoe.

I'naa 6. )Ku3ub B coobmecTBax. OCHOBBI IK0JIOTHH. (26 YacoB)

HcTopust popMupoBaHus cOOOIIECTB KUBBIX OpraHU3MOB. ['eosorndyeckasl UCTOPUSI MATEPUKOB; 30N, KIMMAaTHYECKUE YCIIOBUS.
buoreorpagusi. OcHoBHble Onomsl cymu M MupoBoro oxeana. buoreorpaduueckue obnactu. JlemoncTpanus. KapTel, oTpaxkaroiue
re0JIOTMYECKYI0 HCTOPUI0O MAaTEpUKOB; pPaCHpOCTPAHEHHOCTh OCHOBHBIX OHWOMOB CyIIM. B3auMOOTHOIIEHHS OpraHu3Ma U  Cpelbl
EcrecTBeHHbIE cooOlLIeCTBa JKMBBIX OpraHU3MOB. buoreoneHospl: 3koron U OuoueH03. KOMMIOHEHTh OHMOLIEHO30B: MPOIYLIEHTHI,
KOHCYMEHTBI, PEeIyLIeHTbl. bUOIIEHO3bI: BUAOBOE pa3HOOOpasue, IUNIOTHOCTh MOMyJisAuuid, Ouomacca. Adnotnueckue ¢akrtopbl cpenbl. Poisb
TEMIEPATYPbI, OCBELIEHHOCTH, BJIAXXHOCTU U JAPYruX (PaKTOpPOB B JKU3ZHEICATEIBHOCTH cooOuiecTB. MHTEeHCUBHOCTh JedCTBUS (pakTOpa;
orpannumBaromnii gaxrop. Bzanmozeiicteue pakTopoB cpeibl, Mpeaesbl BHIHOCIUBOCTU. bruotnueckue gpakropsl cpeasl. UHTErpanus Buaa B
OHOLIeHO3€e; AKOJNOrnuYeckue HUIIM. llenu u cetw mutanus. DKoJIOrMYecKas NMUpaMuja uducen Ouomacchl, sHepruu. CMeHa OHMOLEHO30B.
[TpyunHbI cCMEHBI OMOLIEHO30B; (POPMUPOBAHNE HOBBIX COOOILIECTB.

B3auMooTHOmIEHUsT Mex 1y oprann3dmMamMu. GopMbl B3aMMOOTHOLIEHUH MEXy opraHu3mamu. [1o3UuTHBHBIE OTHOIIEHUS — CHUMOMO3:
MyTYyaju3M, KOomepauus, KOMMEHCaIN3M, HaXJIeOHUYECTBO, KBAPTUPAHTCTBO. AHTUOMOTUYECKHE OTHOLIEHUS: XUIIHUYECTBO, Mapa3uTU3M,
KOHKYPEHIUsI, COOCTBEHHO aHTUOMO3 (aHTUOMOTHKH, (GUTOHIUABI U 1p.). [Ipoucxoxknenne u sBomOIMs Napasutusma. HeWTpanbHbie
OTHOILIEHUS] — HEUTPAIU3M

Jlabopamopnas u npakmuueckas paboma

BrlIsiBIIeHHE YepT NPUCTIOCOOIEHHOCTH OPTaHU3MOB K BO3JIEHCTBUIO SKOJOTUYECKHUX (PaKTOPOB

CocraBneHue NUIIEBBIX LENen

N3yuyenue u onrcanue 3KOCUCTEM CBOEl MECTHOCTHU

I'naBa 7. Buocdepa u yenosek. Hoocdepa (12 yacon)

buocdepa. buomacca 3emnu. buonormyeckas npoayKTUBHOCTb. JKMBOE BEIIECTBO M €ro (PyHKIuU. buojormyeckuid KpyroBopoT
BEILECTB B MpuUpoje. Dkojorus. BHemHss cpena. Dxonorundeckue (aktopbl. AOMOTHYECKHE, OUOTUYECKUE U AHTPONOTEHHbIE (DAKTOPHI.
DKOJIOTMUECKHE CHUCTEMbl: OMOTEOlEH03, OHOLIEHO3, arpoueHo3. [IpoayleHThl, KOHCYMEHThI, peayueHTbl. CaMoperynisiusi, CcMeHa
OMOIIEHO30B U BOCCTAHOBJICHHE OMOLIEHO30B.

AHTpoOToreHHsle  (pakTopsl  BO3JACHCTBUS Ha OMOLIEHO3bI (pojib  4YenoBeka B mpupone). [IpoOiembl  palMOHAIBHOTO
IPUPOJIOTNIONIB30BAHUS, OXpPaHbl MPHUPOIBL: 3allluTa OT 3arpsA3HEHHM, COXpaHEHHE STAJOHOB M MaMATHUKOB MPHUPOABI, OOecreueHue
IPUPOJIHBIMU PECYpPCAMH HACEICHUS IIaHEeThl. Mephl o 00pa30BaHUIO HKOJIOTUYECKUX KOMILJIEKCOB, 9KOJIOTMYECKOe 00pa3oBaHuUe.

I'naBa 8. buonuka (5 vaca)
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Hcnonp30BaHne 4EIOBEKOM B XO3AHCTBEHHOM N€ATENbHOCTH MPUHIMUIIOB OPraHU3ALMM PACTEHUNM U KUBOTHBIX. POpPMBI KUBOTO B
IPUPOJIE U UX TPOMBIIUICHHBIE aHATOTH (CTPOUTENBHBIE COOPYKEHUSI, MAIIUHbI, MEXaHU3MbI, IPUOOPHI U T. 1.)
Pe3epBHOe Bpems — 44.
Hcnone3ytoTest st IpOBEACHUS YPOKOB 0000IIEHHS, 3aKPETNICHUS 3HAHUIM U OCYIIECTBICHUSI UTOTOBOTO KOHTPOJIS 3HAHUH.

111. TEMATUYECKOE IIVIAHUPOBAHUE
10 knacc. «buogorus». (3 yaca B Hememro, 105 yacoB B ron).

Ne Tema KonuydecTBo yacoB, OTBEICHHBIX
/1 Ha U3y4YCHHUE TEMBI
1 | Beenenue 1
2 | Pazgen |. [IpoucxoxaeHue U HavalbHbBIC ITAIbI 12
Pa3BUTHS )KU3HU HA 3EMIIE
3 | Pazgen II. Yuenue o kiaeTke 37
4 | Pa3nen 1. PasMHOXeHHE U pa3BUTHE 26
OpraHU3MOB
5 | Pasnen IV. OcHOBEI T€HETUKH U CEJIEKIIUU 24
6 | PesepBHoe Bpems 2

11 kaacc. «buoaorusy». (3 yaca B Heaexaw, 102 yaca B rox).

No Tema KonuuecTBo 4yacos,
n/n OTBE/ICHHBIX HA U3yYEHUE TEMBI
1 | 3aKOHOMEPHOCTH Pa3BUTHSI JKUBOU HPHUPOIBI. 20
DBOJIIOLIMOHHOE YYEHUE
2 | MakponsBouonus. bruosornueckue nocieacTBus 6
puoOpeTeHHs MPUCTIOCOOIEHUN
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3 | Pa3BuTHe xu3HM Ha 3eMIie 10
4 | IIpoucxoxaeHue yeaoBeKa 14
5 | buocdepa, ee cTpykTypa U GyHKIIMU 5
6 | 2Kusub B cooOmecTBax. OCHOBBI DKOJIOTHH 26
7 | buocdepa n yenosek. Hoocdepa 12
8 | buonuka 5
9 | 3akiroueHHUE 4
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[Ipunoxenue

KanennapHo-temaTnuyeckoe mianupoBanue. O6masi 6uonorus. (10 kiace, 3 pa3a B Heelsno).

Tema pa3gena Kois-Bo | Ne Tema y4e0HOTO 3aHAITHS Bunel nedarenbHOCTH.
y4eOHBIX 3aHATHHA | YacOB | ypoka
Brenenue Nuctpykrax no Thb.
6 1 [Ipeamer u 3agaun obmeit 6uoaorunu. MeTo bl OMOIOTHH.
2 MeTo 161 TO3HAHUS KUBOI MPUPOIBI
3 Bxman Beiaroniuxcs ya€HbIX B pa3BUTHE OMOJIOTHYECKON HAYKH
4 CaoiicTBa )KMBOT0. YPOBHU OpPraHU3alliy )KUBOW MaTepUU.
5 CaolicTBa )XMBOW MaTepu
6 [TpakTHyeckoe 3HaUeHHe OUOTOTHH ¥
Pa3nen 2. OcHOBBI 49 7 Metos! nutonoruu. Knerounast reopus. XuMHUYECKHI COCTaB KIETKU
HUTOJOTHH. Heopranunueckue coequHeHUs.
Tema 2.1. 12 8 OcoOeHHOCTH XUMHYECKOTO CcOCTaBa KJeTku. Heopranudeckue
XUMHUYeCKUi BemecTtBa
COCTaB KJIETKH 9 JlaGopartopnast padora «Ilnazmonus u
[Toctymuienue BoabI B KIETKy. Typrop, mia3Monus, Jemia3MOIn3
JIETUTa3MOJIN3 B PACTUTEIBHBIX KIIETKAX)
10 | YraeBoasl 1 tUnubl. Ponb B )KU3HEIEATETHHOCTH KIETKH.
11 [Tpouecchl, NpOTEKAOIIUE B KJIETKE HA MOJIEKYJISIPHOM YPOBHE
12 | Xapakrepuctuka OMONOIUMEPOB
13 Jlabopatopnast pabota «DepMeHTATHBHOE
CaotlicTBa U PyHKINH OEIKOB pacillerieHne TepoKcuia BOJOpOAa B
PaCTUTETBHBIX M dKUBOTHBIX KIIETKAX»
14 Cemunap 1o teme «DyHKIUN OEITKOBY
15 | llpaktuueckass pabora «Pemenne 3amad mo  MonekymspHou | [Ipaktuueckas pabota
OMOJIOTHIY.
16 | HykneunoBsie KuciaoTel. ATO.
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17

Cpasuenue ctpoenust mosekyn JJHK n PHK. Perukarnusa JJHK

18 | Crpoenue u pynkuuu ATO.

3ader 1o TeMe « XUMUs KIETKU»
Tewma 2.2.Ctpoenue 19 19 | LHuronorus — Hayka o kietke. Kiierounast reopus.
U QYHKITUH KIETOK 20 | IIpakTuyeckas pabora «Pemenue 3amau o reme «L{uromorus» [TpakTnueckas pabota
9YKapHOT U
MPOKAPHOT 21 | CamocTosTenbHas padoTa 1Mo PEIICHHIO 3a1a4

22 JIaboparopHas pabora «JIBrKeHne

Hapyxnas nuromnnazmarndeckas memOpana. Llutornasma .
IIUTOIUIA3MBbI B KJICTKaX PaCTCHUI»

23 | Crpoenue kineTku. OCHOBHBIC YaCTHU U OPTaHOM/IbI KJIIETKH, UX
byHKIIUN

24 Jlaboparopuas pabora «HabmroneHue
[ToyaBTOHOMHBIC OPTaHOM[IBI KIICTKU KJIETOK JIHCTA DII0ISH)»

25 CrtpoeHue KIeTKH: 0JHOMEMOPaHHbIE OPTaHOU/IBI.

26 HemeMOpaHHbIe opraHouIbl KJIETKU

21| OcobennocTn CTPOEHUS SYKapUOTHYECKON KIETKU

28 | CTpoeHue KJIE€TKH: ABYMEMOpaHHble U HEMEMOpaHHBIE OpPraHOHUbI
KIICTKU.

29
Kinerounoe simpo. Ctpoenue u GyHKIIUA XPOMOCOM

30 | OcobenmoctH CTPOCHUS SYKApUOTUIECKOH KIIETKU

31 .
OCOOEHHOCTH CTPOCHUS PACTUTEIBHON KIETKH

32 CpaBHEHHE KJIETOK paCTeHUH U )KHBOTHBIX

33 | CpaBHeHHUE KJIETOK PaCTeHUM, 5)KUBOTHBIX M TPUOOB. JlaboparopHnas pabota «CtpoeHue
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KJICTOK paCTCHI/Iﬁ " )KMBOTHBIX, I‘pI/I6HI)IX»

34 | OcoOGeHHOCTH CTPOCHHUSI MPOKAPUOTHIECCKOM KIICTKH
35 Jlaboparopnas pabota «/3yuenue
Paznuuus B cTpOSHUH KIIETOK 3YKApUOT U MPOKAPHUOT. CTPOCHUS KJIETOK Pa3IMYHBIX OPraHU3MOB
10T MEKPOCKOITOM»
36 | 3auer Ne 2 o Teme «KteToumbe CTPYKTYPBI U UX (YHKLIUN Tectuposanne
37
Bupycer — HekeTouHbIe OPMBI JKU3HU
Tema 2.3. Obmen 38 | Monstue o romeoctase. Perynsauus oOMeHa BelecTB
BEIIIECTB U DHEPTUU
39 | OmmunTenshbie ocobenHOCTH IPOLIECCOB KJIIETOYHOI'O JIbIXaHUS
40 | OGmen BELIECTB U SHEPTUU B KIIETKE.
41 Ouepreruyeckuii oOMeH. CTaluu SHEPreTHYeckoro ooMeHa
42 | g
POXXEHHE U IBIXaHNE
43 | ®orocunres. Xemocunres
44 | CpaBHEHHE MPOIECCOB (POTOCHHTE3A U SHEPTETUUECKOTO0 0OMEHa
45 | 3auer Ne3 no Teme «ObecrieueHre KIETOK SHEPTUen» TectupoBanue
Tema 2.4. 10 46 | CuHre3 6enkoB B KJeTKe. TpaHCKpUIIHS
Hacnencrennas 47 | Peanu3anys HacleACTBEHHON HH(OPMAIIUH B KJIETKE
uHpopmanus u eé 48 | CoBpeMeHHbIE IPECTABICHHS O I'eHE.
peanu3anus B 49 bruocunTtes 6enka. TpaHCIsAIUS.
KJICTKE 50 Perymanus TPaHCKPUIILUA " TPaHCIISILIUU. CoBpeMeHHOE
NpeJICTaBJICHNE O TeHE
51 | [Ipaktuueckas pabota «Pemenue 3aa4d no teme «bruocunres Oenka [IpakTuueckas pabora
52 | Ypok npakTukym
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[IpakTuueckast pabora «Pemenne 3amauy MO  MOJEKYJISAPHOM

OMOJIOTHIY.
53 [Ipaktuueckas pabota «Pemenne 3amad MO0 MOJIEKYJIIPHOU [IpakTudeckas pabora
OMOJIOTHIY.
54 [IpakTtuueckas pabora «PemeHue 3amay MO  MOJICKYJSAPHOM [IpakTudeckas pabora
OMOJIOTHIY.
55 | KonTpospHo-o0o0marmmii ypok mo teme 3ader Ne 4 mo teme | TectupoBanue
«HacnencrBennas nadopManus 1 e€ pearu3anus B KICTKE
Pazpnen 3. 17 56 Pasmuoxenue. Jlenenue KI€TKH — OCHOBA pOCTa U Pa3BUTHS.
Pa3zmHoxeHnue u 57
HHIMBHUAYAJTbHOE
pa3BuTHe
OpPraHu3MoB Marpuunsiii cunares JJHK. Xpomocomsl
Tema 3.1. 2
JKn3HeHHbIH MUK
KJICTKH.
Tema 3.2. 9 58 KneTouHnsri nuka kieTku . MuTto3. AMHUTO3.
Pa3zmuoxenne 59 Muto3. @a3bl MUTO3a
60 | IIpakTrueckas pabota «Pemenne 3agad Mo pacueTy yuciia XpoMOCOM
61 | Meiio3. @opMBI pa3MHOKEHHS OPTaHH3MOB
62 | CpaBHeHHE CIIOCOOOB JIEJICHHUS KIETOK i MX OMOJIOTHYECKasi pOib
63 | CpaBHeHUE pa3BUTHS MOJIOBBIX KJIETOK Y PACTEHUHN M )KUBOTHBIX
64 | Pa3BuTHe MonoOBBIX KIeTOK. OIMI0IOTBOPEHHE.
65
BereratuBHOe pazmMHOXeHHe. becronoe 1 moioBoe pa3sMHOKEHHUE.
66 O110/I0TBOPEHHE Y IIBETKOBBIX PACTEHUH M TO3BOHOYH
Tema 3.3. 6 67 JlaGoparopHas padota «BbisiBIeHEe
NuauBuayaibHOe pa3BUTHE OPTraHU3MOB — OHTOTEHES. .
NuauBuayaibHOE MIPU3HAKOB CXOJICTBA 3apOIbIIIeH
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pa3BUTHE YeNoBeKa U IPYrHuX MIIEKOMUTAIONIUX KaK
opraHusma JI0Ka3aTeNIbCTBO UX POACTBAY.
68 | pobneHue. DMOpHOTeHE3: TaCTPYIISALUS U OPTaHOTCHE3
69 CxoncTBo  3apopipimieid W dMOpuoHanbHas  auddepeHanus
npu3HakoB. [IpuunHbI HapyIIeHUI pa3BUTHS OPTaHHU3MOB.
70 | OMOpHOHAIBHBIH W  TOCTAIMOPHUOHAIBHBIA  MEPUOABI  PA3BUTHS
OpraHU3MOB.
71 | BnusiHue ycioBHii Cpellbl Ha OHTOTEHE3
72 | 3auet Ne5 o Teme «BocnponsBeneHue OMOIOTHUECKIX CHCTEMY TectupoBanue
Pa3zngen Ne 4. 30 73 ['enetrka. MoHOTHOpUIHOE CKpEIIMBAHHE*
OcHOBBI 74 | UcTtopus pa3BUTHs T'€HETUKH KaK HAyKU
reHeTHKH. 75
Tema 4.1.Mcropus 3 ['uOpunonoruyeckuit METO/1 U3y4EeHUs HACJIEJOBAHUSI IIPU3HAKOB,
3aKOHOMEPHOCTH pa3paboTannbiii ['. Mennenem
HaCJIEICTBEHHOCTHU
Tema 4.2. 15 76 MHOXeCTBEHHBIE aJlJIeNn. AHATU3UPYIOIIEE CKPEIIUBaHUE
OcHoBHbIE [Mpaktuyeckas pabora Ne 2 «CocraBieHHWE TpPOCTEHIIMX  CXEeM
3aKOHOMEPHOCTH CKpEIIUBAHUS.
HACJICICTBEHHOCTH 77 [MuTonoruyeckrue OCHOBBHI 3akoHOB I'. Menaens. I'unore3a 4MCTOTHI
ramer
78 | IlpakTnueckass pabota «PemieHre TreHETMYECKHMX 3aJad  Ha [IpakTnueckas padota
MOHOTHOPHUAHOE CKPELIMBAHUE
79 | JurubpuaHoe cKpeuuBaHue.
80 | CratucTHUYeCKHMIA XapakTep HACIeACTBEHHOCTH. OTKIOHCHHS OT
CTaTUCTHUYECKUX 3aKOHOMEpPHOCTEH *
81 | IlpakTuueckass pabota «PemieHre reHETMYECKHMX 3aJad  Ha
JTUTUOPUIHOE CKPEIIUBAHUE»
82 | XpoMocoMHas TeOpHs HACJIEACTBEHHOCTH.

CLICHJ'ICHHOG HacJacJ0BaHUC
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HpaKTI/I‘ICCKaH pa60Ta «PemeHne reHeTMYECKUX 3aJa4d».

83 | Cuennennoe HacienoBaHue reHoB. 3akoH T. Moprana
84 | IlpakTuueckas pabora «Perienne reHeTHYECKHX 3a/1a4 Ha CHETNICHHOE [TpakTuyeckas pabora
HacJIeJ0BaHHUE
85 | BzaumopeiicTBre HeayuIeNbHBIX TeHOB. LluTomnasmMaTinyeckas
HACJIeCTBEHHOCTh
86 | IlpakTnueckas pabora «PemieHne reHeTHYECKHX 3a7a4 Ha CIETUIEHHOE [TpakTnueckas padoTa
HacJeJOBaHHUE C TIOJIOM»
87 | IlpakTnyeckass pabora «Pemenne reHeTHYEeCKHMX 3a/a4 Ha [TpakTnueckas padoTa
B3aUMO/ICHCTBHE HEAJUICITbHBIX TEHOBY
88 YPpoK KOHCYyIbTaIs
89 | IIpakTnueckas pabora «PerieHne reHETHYECKHUX 3a/1aW» [TpakTuyeckas pabora
90 3aueT Ne 6 110 TeMe «Pelrenne reHeTHYECKNX 3a1a9» TectupoBanwue
Tewma 4.3. 91 | UsmenuuBocTh. MonuduKkannoHHas U3MEHUUBOCTbD. Jlaboparopnas pabora «3yyenue
OcHOBHBIE M3MEHYMBOCTH opranu3moB. [locTpoenne
3aKOHOMEPHOCTH _ _ _ BapHUAIMOHHOTO PSI/Ia.
H3MCHUHBOCTIL 92 | 3aBUCMMOCTb TpOSIBIEHHMH TE€HOB OT YCIOBUM BHELIHEH cpeibl
Bujibr MyTaIHii. (penoTHUMUECKAsI U3MEHUYUBOCTD )
93 | buonoruyeckas poyb MyTaIHii
94 MyTanuoHHass U3MEHYMBOCTh. 3HAUEHUE T'€HETUKHU JUIS METUIMHbBI U
CeJIeKLIMH.
95 Knaccudukanust myTtaruii o ypoBHIO MX BOSHUKHOBEHHS.
96 3aKOH rOMOJIOTHYECKUX PsI/I0B HACIIEACTBEHHOW N3MEHUYNBOCTH
Tema 4.4. 97 JlaGoparopHas pabota «BeisiBrieHue
I'enernka yenoBeka HCTOYHHUKOB MYTareHOB B OKpY>Karolien
Oco0eHHOCTH ¥ METO/IbI U3yUEHHS TeHEeTHKHU YeoBeKa.* .
Cpezie ¥ OIIEHKAa BO3MOXHBIX MOCIIEICTBUM
UX BJIMSHUS HA OPTaHU3M.
98 ['eHeanornveckuii METOI M aHAIM3 POJOCIOBHBIX *
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99

T'enusie 3a00neBanusg™

100 CoruasibHbIe TPOOIEMBI TEHETHKN*
101 XpPOMOCOMBI U T€HETUYECKHME KAPThI YETOBEKA™
102 Hacnencrennbie 00J€3HN YeI0BEKa, MEPBI UX
PO UITAKTUKH *
Pazpgen 5. 3 103- . TectupoBanue
105 O06o6maromuii ypok 3a kypc 10 xnacca.

KanennapHo-tremaTuueckoe miaHupoBanue. buosorus. 11 kinace. (3 pasza B Heneno).

Tema yue6HbIxX 3ansTuii | Koi- Ne Tema yueOHOTO Buns! nesrensHOCTH. Ob6opynoBanue
BO ypoxa 3aHATUSA TOYKHU pOCTa
4acoB
1. 3akoHOMEpPHOCTH 20 1 Beenenne. Vcropus mpeacTaBiICHUH O pPa3BUTHUU MynbpTUMEIUINHBIN SKpaH
KU3HU Ha
Pa3BUTHS KHBOI 3emite. Cuctema opranndeckoi npupoasl K. Jlunues.
TPHPOIBL. 2 Pa3BuTHE 3BOIIONMOHHBIX HMJEH. DBONIOIMOHHAS TEOPUs CooOuienus
K.-b. ydaimxcs
OBOJIOIMOHHOE yUCHHE
Jlamapka.
3 [TepBbIe pycckre SBOTIONMOHUCTHI CooOrienus
ydaumxcs
4 [Ipennocslkyu BOSHUKHOBEHUS TEOPUH Coobmenus
yyaumxcs
Y. JJapBuHa.
5 [Ipennocslkyu BO3HUKHOBEHUS TEOPUH CoobmieHus
ydaumxcs
Y. JJapBuHa.
6 OpomonnonHas teopusa Y. lapsuna. Yuenue Y.
JapBuna 00
HCKYCCTBEHHOM OTOOpE.
7 | U3yueHne pe3yabTaTOB HCKYCCTBEHHOTO 0TOOpa. * MynbTMe M HBI SKpaH
8 VYuenue Y./lapBuHa 0 €CTECTBEHHOM 0TOOpE.
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9 JlabopaTtopHas pabora «/3ydueHne U3MEHYUBOCTH JlaboparopHas
paborta

10 JlaGopaTopHas

Bun. Kputepuu u reHetndeckas 11eI0CTHOCTb BHJIA. paGora «M3yuente
MOP(OJIOTHIECKOTO
KPUTEPHS BHJIA»

11 | MonynsuuonHast CTPyKTypa BHIA

12 | Marepuan aist €CTECTBEHHOTO OTOOpPa.DBOIIIOIMOHHAS MynpTuMeIMIHBIN 3KpaH
poJb
MYyTalHi.

13 | 'enerrueckue mMpoLECCH B HOMYJISIIUSIX

14 | ®opmbl €cTeCTBEHHOTO 0TOOPA: IBUKYIIIHIMA
U CTaOUIM3UPYIOIHUH.

15 | ®opmel ecTecTBEeHHOTO 0TOOpA: AUZPYITHBHBIN, TIOJIOBOM

16 [TprcocoOIeHHOCTh OPTaHU3MOB K YCIIOBHSM BHEIITHEH MynpTUMEIUIHBIN SKpaH
cpeabl
KaK pe3yJbTaT JIeHCTBUS €CTECTBEHHOI0 0TOOpa.

17 | 3abora 0 MOTOMCTBE. Coo0mienust yyammxcs
OTHOcuUTEeNbHBINXapaKkTep
MPUCIIOCOOJIEHHOCTH.

18 JlabopaTtopnast pabota «IIpucmocobieHHOCTh JlaGopartopHnas pabota
OpPraHU3MOB K cpejie 0OUTaHMs KaK pe3yJbTaT AeUCTBUS
€CTECTBEHHOT'0 0TOOpay.

19 | Pesynbratsl 3Bomtonuu. BunooOpasoBanue

20 | KonTpospHO0-000011aI01IIH YPOK IO TEME TectupoBanue
«3aKOHOMEPHOCTH
Pa3BUTHSL XKUBOU MPUPOJIbL. DBOJIOLMOHHOE YUCHHE»

['maBa 2. 21 | I'maBHBIC HANPABJICHUS OUOTIOTHIECKOM IBOIIOIHH.
Maxkpossomonn 22 | [lytu nocTHXeHHS OMONOTMYECKOro Mporpecca MynbTMe I HBI SKpaH
Box oriiq CCKIIe 23 HaGopaT?pHaﬂ pabota «BrisiBIeHHE apoMOp(O30B Y JlaGoparopHas paboTa
MOCITIEACTBHS pacTeHuH,

WJIM0AJANTAlNNA Y HACEKOMBIX ).
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npuodpeTeHnus 24 | OcnosHbie 3aKOHOMEPHOCTH OMOJIOTUYECKON IBOIIOLIUN
MPUCIIOCOOIEHU
. 25 [IpaBuna s3Bosrouuu
26 | KonTtponpHO-0000maromud  ypok IO TeMe «YUeHHe TectupoBanue
IBOJIIOIMH OPTaHUYECKOTO MUPAY»
['naa 3 Passurue 10 27 HcTopus npencrapiieHnii 0 BOSHUKHOBEHUH KU3HU MynbTHME IMHHBIA SkpaH
YKU3HUHA 3eMJI€.
28 CoBpeMeHHBIE MPEACTABIICHUS O BOBHUKHOBEHUH JKU3HH MynsTUMEAUIHBIN SKpaH
29 | DBoronust MpOoOMOHTOB
30 HauanpHbie 3Tarsl OMOJIOTHYECKON 3BOIIOLINHA
31 | I'eoxpoHoOrMUecKas HCTOPHUS 3EMIIH.
32 | Pa3BuTHe )XU3HU B apXEHCKOW U TIPOTEPO30MCKOM Ipax
33 | Pa3BuTHe )XHU3HU B AJICO30HUCKOM Ipe
34 | Pa3BuTHe )XHU3HU B ME3030MCKOM ApeE.
35 . N
Pa3BuTue %u3HU B KallHO30MCKOH 3peE.
36 KoHTpoapHO-0000maronmii ypok mo teme «Pa3purne TectupoBaHue
JKU3HU Ha
3emiie»
T'nasa 4. 14 37 Pa3BuTHE B3rIS110B HA MPOUCXOKACHHUE YEIIOBEKA. MynbpTUMEIUINHBIN SKpaH
ITpoucxoxnenue
B 38 | IonoskeHue YeIOBEKa B CUCTEME OPTAHUYECKOTO MUPA.
39 | DBouroLus MPUMATOB
40 DBOJIIOLHUS [TPUMATOB
41
JIBMOKyIIME CHIIbI aHTPOIIOTEHE3A.
42 Crasuu 3BOJIIOLMY YeNIOBEKA: JAPEBHEUIINE JIFOI1
43 Cramuu pa3BUTHUS YEJOBEKA: APEBHUE JIHOIH.
44 | Ctaguu pa3BUTHUS YENOBEKA: JIPEBHHE JIFOIH.
45 | IlepBble COBpEMEHHBIE JHO/IH.
46 Posb Tpyna B IpOUCXOKIECHUH YEIIOBEKA MynpTUMEIUIHBIN SKpaH
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47

CoBpeMeHHBIH 3Tarn 3BOJIOIUU YeT0BeKa

48 CoBpeMeHHBIH 3Tarn 3BOJIOIUU YeI0BeKa
49 Vpok KOHCYIbTAIMA 110 TEME
50 | KonTponbHO-0000mmaromuii ypok 1o TeMe TectupoBanue
«[Ipoucxoxaenue
YEJIOBEKA»
PA3JIEJI 2. 51 | Crpykrypa Obuocepst. KocHoe BemectBo Onochepsl. MynbTUMEAUAHBINA YKpaH
B3ANMOOTHOILIEHHA S) 52 XKusoe BemecTBo 6uocheps. MynpTUMeAMIHBIN 3KpaH
SOPI'AHM3MA 1 53 | KpyroBopoT BelecTs B IPHPOJIE. MynbTUMEIMIAHBINA KpaH
CPE/IbI 54 | KpyroBopoT BelIECTB B IPUPO/IE.
I'nmaBa 5. buocdepa, 55 | KOoHTpoIbHO-0000IIAIOmMil  ypoK IO  TeMe TectupoBanue
€eCcTpyKTypa «buocdepa, ee
byHKIMT CTPYKTYypa U (pyHKLIHUK»
I'naBa 6. 26 56 | Ucropust popMupoBaHus COOOIIECTB KUBBIX OpraHu3MoB. |  CoOOOIIeHUs yJaluxcs
Kuzub B 57 | buoreorpadusi. OcHOBHBIE OHOMBI ~ CYIIIH. MynbTUMeIUITHBINA SKpaH
coobIecTBax. HeapxTuueckas
OCHOBEI SKOJIOTHH. obunacts. [Taneapkruyeckas o01acTp.*
58 | Bocrounas obmacts. HeoTrponuueckas o0i1acTh
59 O¢uornckas o6nacTs. ABCTpanuickas 00J1acTb.
60 | B3auMooTHOILIEHHUS OpraHu3Ma U CPEJIbl.
EcrecTBenHbIE cOOOIIECTBA JKUBBIX
opraHu3moB.buoreoneHo3bl
61 JlaboparopHast paboTa «
N3yuenne u onucanue
JKOCHCTEM CBOEH
MECTHOCTH
62 | AGuormueckue (daxTopsl cpeasl. Temneparypa. Caer.
63 | AGuoruueckue GakTOpbl CPEIbl.

BnaxHOCTB, HIOHU3UPYIOLLEE U3ITYUYECHHUE.
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64

HHTeHcuBHOCTD AeicTBUS (DaKTOPOB CPEIbI.

65 | B3aumopeiicTBue (hakTOPOB CPEIbI.
66 | OrpannumBarommii pakrop.
67 | OrpannumBaroIInii GaKTOp B IEPUOJ PASMHOKECHHSI
OpPTraHHU3MOB.
68 | buotuueckue dakropsl cpeabl. BunoBoe paznoodpasue
OMOIICHO30B
69 IMpakTuueckas pabora «CocTaBIeHUE MUIIEBBIX LENEH Ipakruyeckas padora
70 | JlabopartopHas pabora «BrisBieHue uept JlaGoparopHnas pabora
MPUCTIOCOOTIEHHOCTH
OpPraHU3MOB K BO3JICHCTBHUIO 9KOJOTHYECKUX (DAaKTOPOBY.
71 | CmeHa GHOIIEHO30B.
72 [TpyuyrHBI CMEHBI OUOIIEHO30B.
73 B3anmooTtHoenus Mexay opranuzmamu. [103uTuBHbBIE MynpTUMEIUNHBIN DKpaH
OTHOIICHHUS -
CUMOHNO03, MyTYyaJIl3M
74 | BsaumoorHomenns Mexay opranuzMamu. Koomnepanus. My THMeMHEBIA SkpaH
75 | B3auMOOTHOLIEHHS MEX]Ty OpraHU3MaMH.. MynbTUME TUITHBINA SKpaH
Kommencaimsm.
76 | Antu6HOTHYECKHE OTHOmIEHNUS. Konkypenuus MybTiMeMAHEIH SkpaH
77T | AHTHGHOTHYECKHE OTHOLICHI. XUIHAYECTBO. MynbTumMeuiHbIi SKpan
78 | AHTHOHOTHYECKHE OTHOIIEHUS. [Tapazutusm. My THMeIMHHBIA SkpaH
9 [TapazuTrueckue OTHOIIEHUS y PACTEHHM. MynbTrMenHHHBIA SkpaH
80 Hefirpamism MynbTUMEIUAHBINA YKpaH
81 | KonTponapHO-0000matomuid ypok Mo Teme TectupoBanue

«B3anMOOTHOIIEHUS
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MeX1y opranuzmMamMu. OCHOBBI SKOJIOTUM

I'naBa 7. buocdepa
WYEIIOBEK.
Hoocdepa.

12

82 | B3aumopelicTBUE YellOBEKa Ha IPUPOJLY B IIpoIiecce MynbTUMEAUUHBINA 3KpaH
CTaHOBJICHUS
obmiecTBa.*
83 | Ypok-kou(pepenuus «B3zanMoaelicTBue YeloBeKa Ha
PUPOY B
poIecce CTAHOBIICHHSI O0IIECTBAY
84 | [Ipupomubie pecypchl W HUX HCIOJIb30BaHHUE.
Hcuepriaemble
PECYpCHI.
85 | [IpupomHbie pecypchl U MX HCIIOJIb30BaHHE.
HeBo3oOHOBUMBIE
[IPUPOJIHBIC PECYPCHI.
86 | IlocnmencTBusi XO3SUCTBEHHOW JEATEIBHOCTH CooOrmieHust
4eJIoBeKa IE YUAIIAXCSI
OKpYJKaroIien cpesibl. 3arps3HEHUE BO3TyXa.
87 | 3arps;3HeHue MpecHBIX BOJ 1 MUPOBOTO OKeaHa.* Coo0rmienus
YUAIIAXCSI
88 AHTpOTIOTEHHbIE U3MEHEHUS MTOYBHI. Coo0ureHns
YUYAIIAXCSI
89 | BiusHue yenoBeka Ha PacTUTEILHBIN U Coo0bteHust
YKUBOTHBIN MHp.* y4aIuxcs
90 | PagmoakTuBHOE 3arpsi3HEHUE OMOC(EPHI. CooOrmienwst
YUAIIAXCSI
91 | OxpaHa NpUPOJIBI U MIEPCIICKTUBBI Coo0bteHust
paIroHaIBLHOTO TIPUPOIOIIOIB30BAHUS. ¥ YUaIIHXCS
92 | Oxpana mpupOIBI U IEPCTIEKTUBHI CooOrienust
paIMOHAILHOTO IPUPOJIONIOIB30BaHUS. ¥ YUAIIHXCS
93 | KontponsHo-0000mmatomnuii ypok 1o treme «buochepa u TectupoBanue

YeJIOBEK.
Hoocdepa»
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I'maBa 94 | buonuka* MynbTUMEIMITHBINA SKpaH
8.
buonuk 95 | Mcnonp3oBaHuE 4€TOBEKOM IPUHIIUIIOB CooOmeHus
a. OpraHH3aI¥ PACTCHUN U )KUBOTHBIX. ¥ ydaIuxcst
96 | ®opMBI )KUBOTO B IPUPOJIE U MX MPOMBINUICHHBIC aHAJIOTH
97 | Ponb Guonoruu B Oymaymiem* CooOrmieHust
yaanmxcs
98 Ponb 6uonoruu B Oynymem CooOmenns
y4aIuxcst
O06001eHne 3HAaHWH 99- . TectupoBanue
102 O060011IeHNe 3HAHUI 110 TIPEIMETY
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