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MyHHLUNanbHOe Or0keTHOE 00111e00pa3oBaTelIbHOE YUpekIeHHE
cpenHsis obeodpa3oBarebHas mKoia Neb
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YTBEPXJIEHO

PEHICHUEM NIEAArOFMYECCKOro COBETA

or 30 aBrycra ﬂy roja 1potokon Nel
IIpencenarens 2k Perbanpuenxo W.10O.

PABOYAS TPOT'PAMMA

ITo Ouonoruu
(yxasatb yueOHbIit npeameT, Kypc)

YpoBeHs 00pa3oBanus (KJacc) _cpenHee obmee oOpa3zoBanue, 10 - 11  kiacc

KonuuectBo yacos 204 yaca yriy0JeHHBIA YDOBEHD

Vuurens JlaBunenko Enena MuxaisiosHa

[lporpamma paspaboraHa Ha OCHOBe MpPUMEPHONW OCHOBHOM 0Opa30BaTENLHON
NpOrpamMMBel CpeiHero obuiero obpa3oBanus (omoOpeHa pelieHHEM (eaepanbHOro

y4e0HO-METOIMYECKOT0 00BeIMHEeHUs [0 CPeJHEMY OOpa3OBaHHWIO,  MPOTOKON OT
28.06.2016 1. Ne 2/16 - 3)



PABOYASA ITPOI'PAMMA KYPCA BUOJIOT' U
aast 10-11 kaacca (@I'OC)

Pabouas mporpamMMa cocTaBieHa B COOTBETCTBHHM C (heaepaJbHbIM KOMIIOHEHTOM
roCy/IapCTBEHHOTO CTaHAApTa CPEAHEro 0011ero oopazoBaHus M0 OHOIOTHH.
Pabouass mporpamma cocTaBieHa B COOTBETCTBHMU C Y4eOHBIM IaHoM Imkonbl st 10-11
KJIACCOB:
VYrny6nennsiii ypoBenb — Ha 204 yaca u3 pacdera 3 yyeOHbIX 4yaca B Hegento (o 102 gaca B 10
u 11 kiaccax), paccunTana Ha 2 Toja.

Ilnanupyemble pe3yabTAaThl 0CBOCHUSA Y4eOHOI0 NpeaMeTa, Kypca.
B pe3yabTaTre n3ydenusi yueOHoro npeamera «buojsiorusi» Ha ypoBHe cpejaHero 001ero
o0pa3oBaHus:

BoinyckHUK Ha 6230BOM YPOBHE HAYYUTCS:

—  packpblBaThb Ha IpUMeEpax pojb OMOJOrHMH B (DOPMUPOBAHMM COBPEMEHHOM Hay4yHOMH
KApTHUHBI MUPa U B IPAKTUYECKON EATEIBHOCTH JIOEH;

— TOHUMAaTh U ONMCHIBATh B3aMMOCBSI3b MEXJy €CTECTBEHHBIMH HayKaMH: OHOJIOTHEH,
(¢u3KKON, XUMHEH; yCTaHABIMBATh B3aUMOCBS3b IPUPOAHBIX SIBICHUN;

— IIOHMMAaTh  CMBICJ, Da3JM4yaTh U  ONHUCHIBATb  CHCTEMHYK0  CBSI3b  MEXIY
OCHOBOIIOJIAralOIIUMU  OMOJIOTUYECKUMU TOHSATHSIMU: KJIETKA, OpraHu3M, BHJ, SKOCHUCTEMA,
ouocdepa;

—  HUCIOJIb30BaTh OCHOBHBIE METOJAbl HAyYHOI'O II03HAHUSA B Y4E€OHBIX OMOJIOTMYECKUX
UCCIIEIOBaHUSX, IPOBOAUTE IKCIIEPUMEHTHI 10 U3YUYEHUIO OMOJIOTHYECKUX OOBEKTOB U SIBIICHUH,
OOBSACHATH PE3yIbTaThl SKCIEPUMEHTOB, AaHAJIM3UPOBATh UX, (DOPMYIUPOBATH BHIBObL;

—  (opMynupoBaTh TMIOTE3bl HA OCHOBAHUM HPEJIOKEHHON OMOJIOrHuecKoi MHPpOpMaLuu
Y IIpeJIaraTb BapuaHThl IPOBEPKU TUIIOTES;

—  CpaBHHMBaTh OMOJIOTHYECKHE OOBEKTHI MEXIy COOOW MO 3aJaHHBIM KPUTEPHUSM, JIeJIaTh
BBIBOJIbI M YMO3AKJIFOUCHHsI HA OCHOBE CPABHEHUS,

—  00OCHOBBIBaTh €IMHCTBO >KUBOW M HEXHUBOW IMPHUPOJBI, POJACTBO KHMBBIX OPraHU3MOB,
B3alMOCBS3M OPTaHU3MOB U OKpPYKaIOIllel Cpe/ibl Ha OCHOBE OMOJIOTMYECKUX TEOPHl;

— INPUBOJIUTH NPUMEPHI BELIECTB OCHOBHBIX TPYIIl OPraHMYECKUX COCIMHEHHUM KIIETKH
(O6enKoB, KUPOB, YIIIEBOIOB, HYKJIEHHOBBIX KHUCIIOT);

—  pacro3HaBaTh KJIETKU (IIPOKApUOT M 3yKapHOT, PACTEHUHN U )KUBOTHBIX) IO ONMMCAHUIO, HA
CXEMAaTUYECKUX H300paKEHUSX; YCTaHABIMBATh CBS3b CTPOEHUS U (PYHKIMM KOMIIOHEHTOB
KJIETKH, 000CHOBBIBaTh MHOT000pa3ne KIETOK;

—  pacro3HaBaTh MOMYJISAINIO U OMOJOrMYECKU BUJ] 10 OCHOBHBIM ITPU3HAKAM;

—  OIHUCHIBaTh ()EHOTUI MHOTOKJIETOYHBIX PACTEHUM M KMBOTHBIX 1O MOP(OJIOTHUECKOMY
KPUTEPHUIO;

—  OOBSCHATH MHOT0OOpa3ye OPraHu3MOB, IPUMEHSS SBOJIIOLIMOHHYIO TEOPHIO;

—  KJaccupuuupoBaTh OMOIOTMYecKHe OOBEKThl HA OCHOBAHUU OJHOTO MIIM HECKOJIbKUX
CYIIECTBEHHBIX MPU3HAKOB (TUIIBI MUTAHUS, CIIOCOOBI JABIXaHUS U PA3MHOXKEHUS, OCOOEHHOCTH
pa3BUTHSA);

—  OOBSCHATH NPUYMHBI HACIEICTBEHHBIX 3a00JI€BaHUI;

—  BBISABJISATH U3MEHYMBOCTH Y OPraHU3MOB; OOBSCHATH MPOSBIECHUE BUJOB U3MEHUYHUBOCTH,
UCIIONIBb3Ys 3aKOHOMEPHOCTHU U3MEHYMUBOCTY; CpaBHUBATH HACJICICTBEHHYIO u
HEHACJIEACTBEHHYI0 U3MEHYNBOCTB;

— BBIBIATH  Mopdosornyeckue,  (HU3MOIOTHYECKHE,  TOBEJACHYECKHE  aJamnTaluu
OpPraHU3MOB K CpeJie OOMTaHUSI U JEHCTBHUIO SKOJIOTHYECKUX (DAaKTOPOB;

—  COCTaBIISITh CXEMBbI IIEPEHOCA BELIECTB U SHEPTUH B HIKOCUCTEME (IIeTIH TUTaHUs);

— TPHUBOJUTH JOKa3aTelbCTBA HEOOXOJUMOCTH COXpaHeHHs OuopasHooOpasus Uid
YCTOMUYMBOTO Pa3BUTHUS U OXPaHbI OKPYXKAIOLIEH CPEMbL;



—  OIICHHMBATh JOCTOBEPHOCTH OHOJIOTMYECKOW WH(OpPMAINK, TMOTYYCHHOH W3 Pa3HbBIX
HMCTOYHUKOB, BBIICISATH HEOOXOAMMYI0 HWHGOpPMAIUIO JUIsl HCIOJIB30BAaHUA €€ B yuyeOHOU
JIEATEIbHOCTH U PEIICHUU MPAKTUYECKUX 3a]1ay;

—  TpeACTaBIsATh OHOJOTrMYecKylo HHGOpMalUIi0 B BUIE TeKCTa, TaOmUIbl, rpaduka,
JIMarpaMMbl U JIeJIaTh BBIBOJIBI HA OCHOBAHUHM MPEICTABICHHBIX JAHHBIX;

—  OIICHMBAaTh POJb JOCTH)KEHUN TE€HETHKH, CEJEKUUU, OMOTEeXHOJOTUU B MPAKTUYECKOM
JIeATETLHOCTH Y€JI0OBEKAa U B COOCTBEHHOM KU3HU,

— OOBSACHATH HETaTHUBHOE BIIMAHHUE BEIIECTB (AJIKOroJid, HUKOTHHA, HAPKOTUYECKUX
BEILIECTB) Ha 3apO/IBIIIECBOE PA3BUTHUE YEIOBEKA;

—  OOBSACHATH NOCIEACTBUS BIUSAHUS MyTarcHOB;

—  OOBSCHATH BO3MOXKHBIE PUIMHBI HACIICJCTBCHHBIX 3a00ICBAHHMIA.

BbinyckHuK Ha 6230BOM YPOBHeE MOJIYYUT BO3MOKHOCTH HAYUHUTHCS:

— oasamb HAYuHOe O0BsCHeHUe OUONOSUYeCKUM (AKMam, Nnpoyeccam, sGIeHUsIM,
3AKOHOMEPHOCMAM, UCHOAb3Ys OuoIocudecKue meopuu (K1emouHyio, 360JI0YUOHHYIO), VieHue O
buocgepe, 3aK0HbL HACIEOCMBEEHHOCIU, 3AKOHOMEPHOCU USMEHYUBOCTIU,

—  Xapakmepuz08amv COBPEMEHHble HANPABIeHUS 68 PA38UMuUU OUOI02UU; ONUCHIBAMb UX
B03MOIICHOE UCNONb308AHUE 8 NPAKMUYECKOU 0esimelbHOCMIU,

—  CpasHusamuv cnocodwvl OeneHus Kiemku (Mumo3 u metios);

—  pewamsv 3a0a4u Ha nocmpoenue ¢pacmenma eémopou yenu /JHK no npeonoscennomy
¢paemenmy nepsoii, uPHK (MPHK) no yuacmxy /{HK;

—  pewamv 3a0ayu HA OnpeoeieHue KOIUYeCmed XPOMOCOM 6 COMAMUYECKUX U NOLOBbIX
KIemKax, a makdce 6 KIemKax neped HA4aiom oOeleHus (Meto3a uiu Mumosda) u no e2o
OKOHYAHUU (OJI51 MHO2OKIIEMOYHBIX OP2AHUIMOB),;

—  pewamsv 2eHemuyecKkue 3a0ayu Ha MOHOUOPUOHOe CKpewusaHue, COCMAasisms CXembl
MOHOCUOPUOHO20 — CKPEWUBAHUsL, —NPUMEHSSl  3AKOHbl  HACAIEOCMBEHHOCMU U UCNOIb3Y5
OUONIOCUUECKYIO MEPMUHONO2UIO U CUMBOTIUKY,

—  ycmamaenueamv mun HACLe008aHUus U Xapakmep NposeleHus. NPU3HAKa no 3a0aHHOU
cxeme poOOCIOBHOU, NPUMEHSISI 3AKOHbI HACI€0CMEEHHOCTU,

—  oyeHusamv  pe3yIbmMamvl  G3AUMOOCUCMEUs. UeN08eKa U  OKpyJcaiouel  cpeobl,
NPOCHO3UPOBAMb  BO3MOJICHbBIE NOCIe0CMBUsL 0esMelbHOCMU 4elo8eKka Ol Cyujecmeo8aHust
OMOeNbHbIX OUONI02UUECKUX 00BEKMO8 U YeNblX NPUPOOHBIX CO0DWecma.

BbinyckHUK Ha yriiy0JIeHHOM YPOBHE HAYUHTCS:

—  OIICHMBATh POJIb OMOJOTMYECKUX OTKPHITHM U COBPEMEHHBIX HCCIIEIOBAaHUI B pa3BUTHU
HAyKH U B IPAKTUYECKON NEATEIBHOCTH JIIOEH;

—  OIIEHMBaTh POJb OHOJOTMH B (POPMUPOBAHUU COBPEMEHHON HayuyHOH KapTHHBI MHpAa,
IPOTHO3UPOBATH MEPCHEKTUBBI Pa3BUTUSL OUOJIOTHH;

—  yCTaHaBIIMBAaTh M XapaKTE€pPU30BaTh CBS3b OCHOBOIIOJIArAOIIMX OMOJIOTMYECKUX MOHITHH
(kJIeTKa, OpraHu3M, BHJ, IKOCUCTeMa, Orocdepa) ¢ OCHOBOIMOJIATAIOIIUMH MOHATUSAMH JAPYTHX
€CTECTBEHHBIX HAYK;

— 00OCHOBBIBaTb CHUCTEMY B3IVIJIOB Ha JKUBYIO TNPHUPONY U MECTO B HEH YeloBeka,
MPUMEHsISI OMOJIOTMYECKe TEOPUH, YUEHUSs, 3aKOHBI, 3aKOHOMEPHOCTH, TOHUMATh TPAHULIBI HX
IPUMEHUMOCTH;

— TPOBOAWTH Yy4eOHO-HCCIEAOBATENbCKYIO JESTENIbHOCTh 10 OWOJIOTMH: BBIJBUTATH
TUIIOTE3bl, MJIAHUPOBATh padoTy, OTOMpaTh U MPeoOpPa3oOBBIBATE HEOOXOIUMYIO MH(OpMAIHIo,
MPOBOAMTH AKCIIEPUMEHTHI, HWHTEPIPETUPOBATh pPE3yIbTaThl, JeJNaTh BHIBOJBI Ha OCHOBE
MIOJIyYEHHBIX PE3YyJIbTATOB;

—  BBISABJIATH U OOOCHOBBIBATh CYIIECTBEHHBIE OCOOCHHOCTH Pa3HbIX YPOBHEW OpraHU3allU
KU3HU;



—  yCTaHaBIMBAaTh CBS3b CTPOCHUS U (PYHKIMH OCHOBHBIX OMOJIOTMYECKUX MAKPOMOJICKYI,
UX pOJIb B IIpOIECCcax KIETOYHOrOo METaboIn3Ma;

— pemaTth 3aJadyd Ha ompeneneHue nocienoBarenbHocTd HykiaeoruaoB JHK u nPHK
(MPHK), antukononos TPHK, mocnenoBarenbHOCTH aMUHOKHCIIOT B MOJICKYJIe O€JIKa, MPUMEHSIS
3HAHUS O PEAKIUSAX MATPUUYHOTO CUHTE3a, FEHETUYECKOM KOJI€, IPUHIIUIE KOMIUIEMEHTApPHOCTH;

— JenaTh BBIBOABI 00 H3MEHEHUSX, KOTOpbIE MPOU3OHAYT B IpolLeccax MaTpPUYHOTO
CHHTE3a B CIIy4ae U3MEHEHMUS MOCIeA0BaTeNIbHOCTH HyKIeoTu10B JTHK;

— cpaBHHMBaTh (a3l JeleHUs KIETKW; pelaTh 3a/laddl Ha OIpeAelieHUe U CpaBHEHHE
KOJIMYecTBa reHernyeckoro marepuana (xpomocom u JIHK) B kieTkax MHOTOKJIETOYHBIX
OpPraHU3MOB B pa3HbIX (pa3ax KIETOYHOTO LUKJIIA;

—  BBISIBJISITH CYIIECTBEHHBIE MPU3HAKK CTPOCHHUS KIETOK OpPraHU3MOB PAa3HBIX ILapCTB
JKUBOM MPHUPOJBI, YCTAHABIMBATh B3aUMOCBS3b CTPOEHUS M (DYHKUMN 4YacTell U OpraHoOUIOB
KJIETKH;

—  000CHOBBIBAaTh B3aUMOCBSI3b IIACTHUECKOIO M SHEPreTUYecKoro 0OMEHOB; CpaBHHUBATH
MPOIIECCHl IACTUYECKOTO M HHEPreTUYECKOro OOMEHOB, MPOUCXOJAIIUX B KIIETKAX MKUBBIX
OpraHU3MOB;

—  ONpeAeNATh KOJIMYECTBO XPOMOCOM B KJIETKAX PAaCTEHUU OCHOBHBIX OT/EJIOB HA Pa3HbIX
3Tarnax >KM3HEHHOI'O LIUKIIA;

—  pemiaTh TEHETUYECKHUE 3a/1a4d Ha TUTHOPUIHOE CKPEUIMBAHKE, CIICTNICHHOE (B TOM YHCIIE
CIETUIGHHOE C TOJOM) HacleJOBaHUE, AaHATU3UPYIOLIEe CKPEUIMBAHUE, MPUMEHsS 3aKOHbBI
HACJIEICTBEHHOCTU U 3aKOHOMEPHOCTHU CLEIUIEHHOTO HACJIE0BaHUs;

—  pacKpbIBaTh MIPUYUHBI HaCJIEeICTBEHHBIX 3a00JIeBaHUI, apryMeHTUpOBaTh
HEOOXOIMMOCTh MEp MPEAYNPEKACHUS TAKUX 3a00JI€BaHUN;

—  CpaBHHMBATh pa3HbIE CIIOCOOBI PA3MHOKEHUSI OPTaHU3MOB;

—  XapaKTepU30BaTh OCHOBHBIE ATAMbl OHTOTEHE3a OPTAHU3MOB;

—  BBIABJIATH NMPUYMHBI U CYIIECTBEHHBbIE MPHU3HAKU MOIU(MUKALMOHHOW U MYTAallMOHHOM
W3MEHUYUBOCTH; 00OOCHOBBIBATH POJIb H3MEHYHBOCTH B €CTECTBEHHOM M HCKYCCTBEHHOM OTOODE;

— 000OCHOBBIBATh 3HAUEHHE PA3HBIX METOJOB CEJCKIMU B CO3JIaHUU COPTOB PACTEHUH,
MOPOJ >KUBOTHBIX M IIITAMMOB MUKPOOPTaHU3MOB;

— 00OCHOBBIBaTH MPHUYMHBI HU3MEHSIEMOCTH U MHOrooOpasus BHJAOB, TMPUMEHSA
CHHTETUYECKYIO TEOPUIO IBOJIIOIUH;

—  XapakTepu3OBaTh MOMYJSUUI0O KaK €IWHHUILY 3BOJIIOLUHU, BUJ KAK CUCTEMATHYECKYIO
KaTerOpHIO U KaK pe3yJabTaT IBOIOINN;

—  YCTaHaBJIMBATh CBS3b CTPYKTYPHI U CBOMCTB 3KOCUCTEMBI;

—  COCTaBJIAITb CXEMBbI TIEPEHOCA BEIIECTB W DHEPrUU B ODKOCHCTEME (CETH MHUTaHHS),
MIPOTHO3UPOBATh UX U3MEHEHUS B 3aBUCUMOCTH OT U3MEHEHHS (haKTOPOB CPEbl;

—  apryMEHTHPOBATH COOCTBEHHYIO MO3UITUIO 110 OTHOIIEHUIO K IKOJIOTHYECKUM MpodIeMam
Y TIOBEJICHUIO B PUPOJIHOM CPEJIE;

— 00OCHOBBIBaTHh HEOOXOJUMOCTH YCTOMYMBOTO PAa3BUTHUS KaK YCJIOBHS COXpPaHEHUS
ouochepsr;

—  OIICHMBATh TMPAKTHYECKOE W OJTHYECKOEC 3HAUYCHHE COBPEMEHHBIX WCCIICIOBAHUI B
OMOJIOTUH, METUITHE, SKOJIOTHH, OMOTEXHOJIOTHH; 000CHOBBIBATH COOCTBEHHYIO OILICHKY;

—  BBIIBJISITH B TEKCTE OMOJIOTHYECKOTO COJACPIKAHUS MPOOJIEMYy M apryMEHTHPOBAHHO €€
OOBSCHSTD;

—  TMPEICTaBIATH OMOJOTHYECKYIO0 HH(POPMAIIMIO B BUJIE TEKCTa, TAOJIUIIBI, CXeMBbI, Tpaduka,
qUarpaMMmbl U JIelaTh BBIBOABI Ha OCHOBAHWU TPEACTABICHHBIX IaHHBIX;, MPeoOpa3oBBIBATH
rpaduk, TabIHILy, AMATPAMMY, CXEMY B TEKCT OMOJIOTHYECKOTO COACPIKAHUS.

BbinyckHUK Ha yriiy0JieHHOM YPOBHeE MOJIYYUT BO3MOKHOCTh HAYUHThCSH:



—  0p2anu308vI8aMs U NPOBOOUMb UHOUBUOVATILHYIO UCCIE008AMENLCKYVIO 0EAMENbHOCHb NO
ouonocuu (uru  pazpabamvieamsv  UHOUBUOYANBbHBIL  NPOEKNM):  8blOGUSAMb  2UNOME3b,
naaHupoéams  pabomy, omoupams U npeobpaz8vieamsb  HeobX00UMYI  uHdopmayuo,
npPo6OOUMb IKCHEPUMEHMbL, UHMEPNPEemuposams pe3yivmamvl, 0elamsd 6bl800bl HA OCHOBE
NOJYYEHHBIX Pe3YIbmamos, npedCmagiams RPOOYKm C80UX UCCIe008AHULL,

—  NPOCHO3UPOBAMb NOCAEOCMBUSL COOCMBEHHBIX UCCICO08AHULL C Y4eMOM SMUYECKUX HOPM
U IKOI02UYECKUX MPeOOBaAHULL;

—  gbloensimb CyWecmeeHHble 0COOEHHOCU HCUSHEHHbIX YUKI08 npedcmasumeeli pa3HblxX
0moeno8 pacmeHull U MUno8 HCUBOMHBIX, U300PANCAMb YUKIbL PA3BUMUS 8 BUOE CXEM,

—  AHAIU3UPOBAMb U UCNONL308AMb 6 DeUuleHUU YYeOHbIX U UCCIe008aMENbCKUX 3a0ay
UHGOpMayUIO 0 COBPEMEHHBIX UCCIEO08AHUAX 8 DUOIO2UU, MeOUYUHEe U IKOO2UU,

—  apzymenmuposamo HeoOxX00UMocms cunmesa eCmecmeeHHO-HAYYHO20 u
COYUOSYMAHUMAPHO20 3HAHUS 8 INOX)Y UHDOPMAYUOHHOU YUBUTUZAYUU,

—  MOOenuposamv UMeHeHue IKOCUCTIEM N0 GIUAHUEM DPA3TUYHBIX SPYNn (hakmopos
OKpyoscaroujell cpeobi,

—  GuIAGIAMb 8  Hpoyecce  UCCLEO08AMENbCKOU — OesimeNbHOCMU — NOCIe0CmEUs
AHMPONO2EHHO20 B030€UCMBUsL HA IKOCUCNEMbl C80€20 pecUOHd, npeoiazams CHnocoowvl
CHUDICEHUSL AHMPONO2EHHO20 B030€UCMBUS HA IKOCUCTEMDbL,

—  UCNONb306aMb  NPUOOpemeHHble KOMNemeHyuu 6 NPAKMUYecKol OessmeibHOCmu U
NOBCEOHEBHOU  JiCU3HU Ol  Npuobpemenus Onvlma OesameibHOCmu, npeouiecmayioujel
npopeccuonanvbHoll, 8 0CHO8e KOMOPOU Jedcum OUoI02usi Kaxk y4eOHbvlll npeomen.

Pabouas nporpamma peasnusyercs B yueOHO-MeToan4eckom Komiuiekte B.B. Ilaceunuka, a
HMEHHO B y4eOHHKe

A. A. Kamenckuit, E. A. Kpukcynos, B. B. ITaceunuk. «O0mmas 6uonorus»: yuebuuk s 10-11
KJI. 0011e00pa3oBaTeNIbHBIX yueOHbBIX 3aBeAcHmit. — M.: JIpoda, 2016 T.

2. COOEP)KAHHUE KYPCA
Oomasonosorus. 10-11 knaccol. ba3oBblii ypoBeHb.



10 knacc.
Pa3zgea 1. buosiorusi Kak KOMILIEKC HAYK O KMBOM npupoae (2 4.)
buonorus kak KOMIUIEKCHAas Hayka, METOJbl HAy4HOTO ITO3HAHUSA, HCIIOJIb3yEMbIE B
ouonorun. Coepemennvie Hanpagnewus 6 oOuonoeuu. Ponb Ouonorun B (GOPMHUPOBAHUU
COBPEMEHHOM HayYHOUM KapTHUHBI MUPA, TPAKTUYECKOE 3HAYECHUE OMOIOTUUECKUX 3HAHUH.
buonoruueckue cucteMsl Kak MpeAMET U3y4eHUs OUOJIOTHH.

Pazgen 2. CTpykrypHble 1 QyHKIIMOHAJILHbIE OCHOBBI :ku3HM (15 4.)

MonekynsapHble  OCHOBBI  KM3HHM. Heopranudeckue BemecTBa, WX 3HAUYCHUE.
Opranuyeckue BemiecTBa (YrJeBOAbI, JIUMUIbL, OETKHU, HYKIEHHOBBIE KHUCIOTHl, AT®) u ux
3HadyeHue. buononmmepsl. [pyeue opeanuueckue eewecmea kiemxu. Hawomexwonocuu 6
buonocuu.

[utosmorusi, METOABI LUTOJIOTUH. POJIb KIIETOUHON TEOPUHU B CTAHOBJIEHWU COBPEMEHHOMN
€CTECTBEHHO-HAy4YHOM KapTuHbI Mupa. Kietku npokapuoT u 3ykapuoT. OCHOBHBIE 4HacTU U
OpPTaHOUBI KIIETKH, UX (YHKITUH.

Bupychl — HekeTouHast popma KU3HH, Mepbl TPODUITAKTUKN BUPYCHBIX 3a00I€BaHUIA.

KusnenesrenpbHocTh kieTkud. Ilnactuueckuit oOMeH. POTOCHHTE3, XEMOCHHTE3.
buocuntes Oenka. DOHepreruueckuid oOMeH. XpaHeHHe, TiepeJaya U peanusaius
HacJIeICTBEHHON MH(popmauuu B kietke. ['enernueckuit koa. 'en, reHoM. [ enomuka. Bausnue
HAPKO2EHHbIX 8eUjeCme Ha NPOYeccol 8 KiemkKe.

Knerounsrnii muki: nHTepdasa u aenenne. MUToO3 u Meio3, ux 3Hauenue. Comarndeckue
Y TIOJIOBBIE KJIETKH.

Pazgen 3. Opranusm (17 u.)

Opranusm — euHOE 1IEIIO0E.

KuznenestenbHOCTh Opranusma. Perymsmus GyHkiuii opranuzMa, roMmeocTas.

Pa3zmHokenue opranu3mMoB (6ecriosioe u mojoBoe). Crnocodwvl pasmHodCcenus y pacmenutl
u orcusomuwix. VIHAMBUAYaNnbHOE pa3BUTHE opraHu3Ma (oHToreHes). [IpuumHBl HapylieHUN
pa3BuTHs. PenpoaykTUBHOE 370pOBbE YEIOBEKA; MOCIEACTBUS BIUSHUS aJKOTOJIs, HUKOTHUHA,
HApPKOTUYECKUX BEIECTB Ha AMOPHUOHANBLHOE Pa3BUTHE uelOBeKa. JKuzHeHHble YUKIbl PA3HLIX
2PYIN Op2aHU3MO8.

['enetnka, MeToAbl TeHETUKH. ['eHeTHuecKkass TEPMHUHOJIOTMSI WM CHUMBOJIMKA. 3aKOHBI
HacieacTBeHHOCTH ['. MeHens. XpoMocoMHast TEOpUsl HacleACTBEeHHOCTH. OmnpeeieHue moia.
CleruieHHOE ¢ TI0JIOM Haclle/I0BaHHE.

I'eneruka yenoBeka. HacnencTBeHHble 3a005ieBaHUS YEIOBEKA U UX MPEAYIPEKICHHE.
DTHUYECKHUE acTIeKThl B 0071aCTH MEAUIIMHCKOW T€HETUKH.

I'enorun u cpena. HenacnencreenHass m3MeHUYMBOCTh. HacnencTBeHHass M3MEHUYHMBOCTb.
MyrtareHsl, UX BIUSHHE HA 3J0POBbE YEJIOBEKA.

HomecTtukanust ¥ cenekiusi. MeTonbl celeKiuu. buoTexHoorus, ee HanpaBleHUs U
NEPCIIEKTUBBI Pa3BUTUs. buobesonacnocmo.

11 kaace
Pasznea 4. Teopus 3Bosronuu (13 4.)

Pa3Butre 3BONIOLMOHHBIX WIEH, 3BotonMOHHAs Teopus Y. JlapsuHa. CuHTeTHYECKas
Teopusi 3BOMOIMH. CBHIETENBCTBA HBOJIOLUMMA JKUBOW HNPUPOAB.. MUKposBOIMIOIUA U
MakposBomonusa. Bun, ero kputepuu. llomynsumst — sneMeHTapHash €IMHHIIA SBOJIOLUH.
JIBIKyIIIHME CUITBI DBOJIOIINH, UX BIWSHUE HAa TeHOPOH T onyssiiiuy. HampaBieHus SBOTIONHN.

MHuoroo0pa3ue OpraHu3MOB KaK pe3yibTaT 3BOMIONMU. [IpUHIMIBI KIaccH(UKAIUH,
cHUCTeMaTHKa.

Pa3nen 5. PazButue sxxu3uu Ha 3emJe (7 4.)



I'unote3sl MNPOUCXOKACHUA JKHU3HHU HaA 3emite. OCHOBHBIE  3Talbl 3BOJOIUHN
OpPraHU4eCcKOro Mupa Ha 3emiie.

CoBpeMeHHbIE MPEJICTABICHUS O IMPOMCXOXKJIEHUU 4YEJIOBEKa. OBOJIOLUS YEIOBEKa
(anTpormorenes). JIBWxKyliue CHIIBI aHTpoIoreHesza. Pachl yenoBeka, MX MIPOUCXOXKIECHUE U
€JIMHCTBO.

Pa3nes 6. OpranusmMsbl H okpy»kawmas cpeaa (14 4.)

[TpucnocoOieHns OpraHu3MOB K JIEHCTBHIO HKOJOTMUECKUX (DaKTOPOB.

buoreoneno3. Okocucrema. PasHooOpaszue skocucteM. B3auMOOTHOIIEHUS MOMYIISILIUIMA
pasHbIX BHUJOB B 3KocucreMe. KpyroBopoT BeleCTB M IOTOK 3HEPrHM B HIKOCHUCTEME.
YCTOHYMBOCTh UM JMHAMHUKA 3KOcUCTeM. llocnencTBus BIUSHHS JEATEIBHOCTH YelIOBEKa Ha
skocucTembl. CoxpaHeHHe OMopa3zHo00pa3ns KaKk OCHOBA YCTOMUMBOCTH KOCHCTEMBI.

Crpykrypa Ouocdepsl. 3aKOHOMEPHOCTH CyIIecTBOBaHUS Ouocdepsl. Kpyeosopomoi
seujecma 6 ouocgepe.

['mo0GanbHBlEe aHTpONOreHHbIE U3MEHEHUus B Ouocdepe. IIpoOiaembl yCTOHUMBOrO
pa3BUTHSL.

Ilepcnexmuevl pazeumus OUONOSULECKUX HAYK.

Oo0masnomnosorus. 10-11 knaccebl. Yriay01eHHbIH YPOBEHb.

10 knacc.
Pa3nen 1. buoJsiorusi Kak KOMILIEKC HAYK 0 sKMBOii npupoae (6 4.)

brnonorns xak KOMILIEKCHAs HayKa. COBpeMeHHI)Ie HaIpaBJICHUA B ouosiornu. CBA3b
OMOJIOTUM C JAPYrUMHU HayKamu. BblmoiHeHHEe 3aKOHOB (DM3MKU U XMMHUU B KUBOH HpHUpOJIE.
Cunmes ecmecmeeHHO-HAYUHO20 U COYUOSYMAHUMAPHO20 3HAHUS HA COBPEMEHHOM d2mane
pazsumus yusuiusayuu. llpaktuyeckoe 3HaueHUE OMOJIOTHYECKUX 3HAHUH.

brnonornyeckue cucTeMBl Kak npeaMEeT HU3YYCHHUA ouonornu. OCHOBHEBIE MMPUHIHUIIBI
OopraHu3aiy U (QyHKIIMOHUPOBAHUS OMOJIOTHUECKUX CUCTEM. buonozuueckue cucmemvl pasHbix
VPpO8Hell op2aHu3ayuuU.

['mnote3bl U Teopuu, UX PoJib B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAY4HOM
KapTUHBI MHUpa. MCTOJII:I HAaY4YHOI'0 IIO3HAHWA OPraHUuYCCKOro Mupa. 3KCHCpI/IMCHTaJ'II>HBI€
METO/bI B OMOJIOTHH, CTaTUCTHUYECKast 00paboTKa TaHHBIX.

Pa3nesn 2. CtpykrypHbIe B (PyHKIMOHAIBHBIC OCHOBBI KU3HH (48 4.)
Tema 2.1. Xumuueckuit cocmae kiemku (13 u.)

MonexynsapHbple OCHOBBI XU3HU. Makpo3eMEeHTbl 1 MUKpOaJIeMeHThl. Heoprannueckue
BemecTBa. Boma, ee ponp B xuBou mpupone. ['mapodunsHOocTs M THAPOGOOHOCTH. Pomb
MUHEPAIBHBIX coyied B KieTke. OpraHuyeckue BEIECTBA, IOHATHE O PETYISpHBIX U
HEpEeTyJSIpHbIX OuononuMepax. YTriaeBoabl. MoHocaxapu/Ibl, OJUTOCaXxapuabl U MOJIKUCaXapubl.
Oynkuun yrineBoaoB. Jlumuasl. ®dynkuuu nunuaoB. benku. @yHkiun OenkoB. MexaHH3M
neiictBust pepmentoB. Hyknennossie kucnotel. JJHK: crpoenue, cBoiicTBa, MecTononoxeHue,
¢ynkuuu. PHK: crpoenue, Bunpl, pynkuuu. AT®: crpoenne, pynkunu. Jlpyriue opranudeckue
BellecTBa KieTkl. HaHoTexHomorum B OMOJIOTHN.

Tema 2.2. Cmpoenue u ¢pynxkyuonuposanue kiemox (15 u.)

Knetka — cTpykTypHas U QpyHKIMOHAIbHAsA €AMHULIA OpraHu3Ma. Passumue yumonozuu.
CoBpeMeHHbIE METOBI N3YUYEHHU KIIETKU. KieTouHast Teopus B CBETE€ COBPEMEHHBIX JAHHBIX O
CTpoeHUH U QYHKIUAX KIeTKU. Teopus cumbuoceneza. OCHOBHbIE YAaCTU U OPTaHOM]IbI KIIETKH.
Crpoenne u ¢yHkuuu O6uonorndeckux memOpan. Lluromnasma. Anpo. CtpoeHue u QyHKIUU
xpoMmocoM. MeMOpanHble 1 HeMeMOpaHHbIe opraHousl. [luTockener. Bximtouenus. OCHOBHBIE
OTJIMYUTENbHBIE OCOOCHHOCTH KIETOK NpOoKapuoT. OTIWYHUTENbHbIE OCOOEHHOCTH KJIETOK
JYKapHoT.



Bupycel — Hekierounas ¢opma xu3HU. CrnocoObl mepesadyu BUPYCHBIX HHGpEKUUN H
Mepbl TPOoGUITAKTUKY BUPYCHBIX 3a00NeBaHUM. Bupyconoaus, ee npakmuieckoe sHauenue.

Tema 2.3. Oomen eeutecme u yInepeuu 6 kniemke (15 u.)

Kierounsiii MeTabom3M. @epMEHTATHBHBIN XapaKTep peakinii 0OMeHa BEIIeCTB. DTaIlbl
PHEPreTHUecKoro ooMeHa. A’poOHoe U aHa’poOHOE JbIXxaHue. Poilb KJIETOYHBIX OpraHOWIOB B
mpoueccax JHepreTudyeckoro oOmeHa. ABTOoTpodbl U rerepoTpodsl. Dotocunte3. Dasbl
¢dorocunTe3a. XeMOCHHTES.

HacnenctBennas mndopmanusa U ee peanusanus B KieTke. ['eHeTHMUecKuil KoJ, ero
CBOICTBa. DBOMIONUS MpencTaBicHud 0 TeHe. COBpeMEHHBIC MPEACTABICHUSI O TCHE U TCHOME.
buocunTes Oenka, peakuy MaTpUYHOrO cuHTe3a. Perynsius paboThl T€HOB M IPOLECCOB
oOMeHa BeIIeCTB B KJETKe. [ eHHas WHXXEHEepHs, TeHOMHUKa, npomeomura. Hapywenue
OUOXUMUYECKUX NPOYECCO8 8 KIemKe NOO0 GIUSHUEM MYMA2eH08 U HAPKO2EHHbIX e eCs.

Tema 2.4. 2Kusznennwtit yuuxn knemxu (5 4.)

Knerounslii nuki: uHtepdaza u geneHue. MuUTO3, 3HaAU€HHE MHUTO3a, (a3bl MHUTO3A.
ComaTndeckne W TIOJIOBBIC KJICTKH. Melio3, 3HadyeHuWe Meio3a, (a3el Mmeioza. Meio3 B
JKU3HEHHOM IIMKJEe OpraHu3mMoB. POpMUPOBAaHUE MMOJIOBBIX KIETOK y IIBETKOBBIX PACTEHUU U
MIO3BOHOYHBIX JKUBOTHBIX. Pecynsiyus Oenenus KiemoK, HApYWeHUs pe2yisiyuu KaxK NpuyuHa
3abonesanuii. Cmeonosvie KiemKu.

Pazgen 3. Opranusm (48 u.)
Tema 3.1. Pazmnootcenue u unousudyaivHoe pazeumue opzanuzma (15 u.)

OCOOCHHOCTH OJIHOKJICTOYHBIX, KOJOHHAJIBHBIX M MHOTOKJIETOYHBIX OPraHU3MOB.
B3anmocBsi3b TkaHe#, OpraHoB, CUCTEM OPraHOB KaK OCHOBA IIEJIOCTHOCTH OpPTaHU3Ma.

OCHOBHBIE TIPOLIECCHI, TPOUCXOMSAIIME B OpraHW3Me. IMTaHWE W IHIIEBApEHHUE,
JBIDKEHHUE, TPAHCIOPT BEIIECTB, BBIACICHUE, PA3APAKUMOCTh, PETYISIUS Yy OpPraHU3MOB.
[Tognepxanue roMeocTasa, MPUHIIAIT 0OPAaTHOM CBS3H.

PasmMHOXeHue opranusmMoB. becnosoe u  mosoBoe  pasmMHOKeHHE.  J[BOMHOE
OTLJIOIOTBOPEHUE Y IIBETKOBBIX pacTeHUU. Buabl omiogoTBopeHus y >KUBOTHBIX. CHocoObl
Pa3MHOKEHHUsSI y paCTeHHI U )KUBOTHBIX. [lapTeHorene3. OHTOreHe3. OMOPHOHAILHOE Pa3BUTHE.
[ToctomOpuoHanbHoe pasButHe. [Ipsamoe u HempsiMoe pa3ButThe. JKU3HEHHBIE IMKIBI Pa3HBIX
TPYIIIT OpraHU3MOB. Perynsauuss MHIUBUAYATHHOTO pa3BUTHA. [IpHUMHBI HApYIICHUN pa3BUTHUS
OpraHU3MOB.

Tema 3.2. Ocnognvie 3akonomepnocmu Hacieocmeennocmu (14 u.)

Hcropusi BOZHMKHOBEHMS W Pa3BUTUSl T€HETUKH, METOJAbl TE€HETUKH. [ eHeTndeckue
TEPMUHOJIOTUSI U CUMBOJHMKA. [eHOTMN W ¢eHoTun. BeposTHOCTHBIM XapakTep 3aKOHOB
TEHETUKH. 3aKOHbl  HAcleACTBEHHOCTH [. MeHaens W  ycloOBHSL WX  BBIIOJHEHHUS.
[{uTonoruyeckne OCHOBBI 3aKOHOMEPHOCTEH HacieIOBaHMs. AHAIU3UPYIOIIEe CKpEIIUBaHUE.
XpoMOCOMHasl Teopusl HACHEACTBEHHOCTH. CLEIMIEHHOEe HacleJI0BaHUE, KpPOCCHUHIOBED.
Onpenenenne mnona. CIEMUIEHHOE € TOJIOM HacienoBaHue. B3auMopeicTBUe aieNbHBIX U
HEaJUIeNIbHBIX TE€HOB. ['€HeTHMYecKue OCHOBbl WHIMBUIYAIILHOTO pa3BUTHA. [ eHemuueckoe
Kapmuposanue.

Tema 3.3. Ocnognovie 3aKkonomeprocmu usmenuugocmu (8 u.)

I'enotunn u cpenga. HenacneacTBeHHass W3MEHUYMBOCTH. Hopma peakiuu npH3HAKa.
Bapuauvonnslii psg U BapuanMoHHas KpuBas. HacnencrBeHHass W3MEHUMBOCTb. Buabl
HACJICJICTBEHHON W3MeHYMBOCTH. KOMOWHATHBHAs W3MEHYMBOCTh, €€ WCTOYHUKHA. MyTaiuu,
BUJbI MyTanuid. MyrareHsl, HMX BJIMSHUE HAa OpraHu3Mbl. MyTaluuMd Kak M[OpUYUHA
OHKOJIOTHYECKUX 3a00sieBaHuil. BHesiepHas HACIeICTBEHHOCTh U U3MEHYNBOCTD. DnuceHemuKd.
Tema 3.4. I'enemuxa uenoeexa (7 u.)

['eneTnka 4enoBeka, METOJIBI M3YUYCHHsI TEHETUKH YeJIoBeKa. PenpoaykTHBHOE 370pOBBE
yenoBeka. HacneacTBeHHbIE 3a00J€BaHUS YETIOBEKA, UX MPEayNpexIeHne. 3HaUeHHE TeHETUKU
JUUIS. METUITUHBI, STHICCKHUE aCIIEKThI B 00JIaCTH MEAUITMHCKON TCHETHUKH.

Tema 3.5. Ocnoswt cenexkyuu (4 u.)



Jomectukauuss u cenekuus. LIeHTppl OJOMallHUBAHUS JKUBOTHBIX H  LEHTPHI
MIPOUCXOXKICHHUS KYJIbTYPHBIX PpPACTEHHH. MeToabl CEeNeKUUH, UX TIE€HETUYECKHE OCHOBBI.
HckyccTBeHHBIH 0TOOp. YCKOPEHHE U MOBHIIICHUE TOYHOCTH OTOOPA C TTOMOIIBIO COBPEMEHHBIX
METOJIOB TE€HETUKH U OHOTEeXHOJOrMu. ['eTepo3uc M €ero HCIOJIb30BAHHE B CEIEKLHUU.
Pacmpenne TeHETHYeCKOro pa3HooOpasusi CEJNeKIMOHHOTO MaTephaia: MOJHUILIOUINS,
OTJaJIeHHas TUOpUAM3alMs, OSKCIEPUMEHTAJIbHBIA MyTareHe3, KJIETOYHAs WHXKEHEpHs,
XPOMOCOMHAsi MHKEHEPHsl, TeHHAast HHKeHepus. brob6e3onacHoCTs.

11 kuace.
Paznen 1. Teopusi 3Bosronuu (40 4.)
Tema 1.1. Hcmopus 360110UUOHHBIX UOCIH.

Pasutne nsBomonmonHelx wuned. Hayunbele B3rmsaasl K. Jlunnes u JK.b. Jlamapka.
OpomouronHass Tteopusa Y. JlapBuna. CBuaeTenbCcTBa  SBOJIONMU  JKMBOHM  MPUPOIBI:
MaJCOHTOJIOTUYECKUE, CpPaBHUTEIHHO-AaHATOMUYECKHE, AMOPHOJIOTHYECKHE,
ouoreorpaduueckue, MOJICKyIIPHO-TeHETUYECKUE.

Tema 1.2. Buo, ezo kpumepuu. Ilonynayuu.

PasButne mnpencraBnenuit o Bunme. Bun, ero xpurepuu. [lomymsums kak ¢dopma
CyIIECTBOBaHUSl BUJIAa W KaK DJIEMEHTapHas eauHuia HBomonuu. CHHTETHYecKas Teopus
SBOMIOIHMH. MUKPOIBOIIOIUS U MAKPOIBOIIOLIUS.

Tema 1.3. Ecmecmeennutiit omoop u ezo popmot.

JIBuKyIye CHUIIbI 3BOJIOLWHU, UX BIMAHUE Ha TeHohoHa momynsuuu. Jpeiid reHoB u
CIIy4aifHbIE HEHAINPaBIICHHbIC W3MEHEHUs TreHopoHIa TOomyNsnuu. YpaBHEHUE Xapau—
BaiinGepra. MonekynsipHO-TeHEeTUYECKHE MEXaHU3Mbl 3BOJIOUUU. DOpPMBI E€CTECTBEHHOTO
oTtOopa: NBIKYIIAs, CTAOWIM3HPYIOIIAs, MU3PYNTHBHAS. DJKOJIOTHYECKOe W reorpaduyueckoe
BUJ000pazoBanue. HampaBiaenuss u mnytu HBomonud. DOpMBI IBOJIOLHMU: TUBEPreHIus,
KOHBepreHuus, napamenusM. Mexanusmbl ananranuii. Kospomronus. Ponbs 3BOMOLMOHHON
Teopuu B OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

Tema 1.4. Knaccugpurkayus opzanusmos.

MHoroo6pa3ue OpraHu3MoOB U MPUCTIOCOOIEHHOCTh OPTraHU3MOB K cpeie OOMTaHHs Kak
pe3yabTaT 3Bostonuu. [IpuHiumne! kiaccupukamnuu, cucreMaruka. OCHOBHBIE CHCTEMaTHYECKUE
Tpynmbl opranndeckoro mupa. CoBpeMeHHbIE MOAXO0AbI K KIaCCU(PUKAIIUU OPTaHU3MOB.

Pasnen 2. PazBuTne sxxu3nu Ha 3emJe (21 4.)
Tema 2.1. eonroyus ouocgeput (9 u.)

MeToapl [aTUPOBKH COOBITHI MPOIIJIOr0, TEOXPOHOJOTMYECKas IIKana. [ UImoTe3sl
MIPOUCXOXKICHUS XU3HU Ha 3emie. OCHOBHBIEC 3Tarnbl 3BOIONUKU Onochepsl 3emu. KitoueBbie
COOBITHSI B SBOJIIOIIMH PACTEHUI U KUBOTHBIX. BoimupaHue 6uoos u e2o npuiumbi.

Tema 2.2. Jeonrouus uenosexka (12 u.)

CoBpeMeHHBIE TPEACTABICHUS O MPOUCXOXKACHUU denoBeka. CHCTeMaTHYecKoe
MIOJIO’KEHUE YeJIOBEKa. DBOJIIOIHS YelloBeka. DaKkTOphl 3BOJIOIUY YeJIOBeKa. Packl enoBeka, ux
MPOUCXOXKICHUE U €IUHCTBO.

Pa3nes 3. Opranusmsl H okpy»kawias cpeaa (41 4.)
Tema 3.1. Cpeoa obumanusn opzanuszmos u ee gpaxmoput (9 u.)

Dkonorudeckue (GakTOpbl W 3aKOHOMEPHOCTH WX BIUSHUS HAa OPraHU3MBbI (TIPUHIIHIT
TOJICPAHTHOCTH, JUMHUTHpYyIomme (dakTopsl).llpucnocobiennss OpraHU3MOB K JCHCTBHUIO
IKOJIOTHYECKUX (PakTopoB. bruonorndeckue putmbl. BzanmoeiicTBie 3K0I0rnaeckux (hakTopoB.
DKOJOornyecKas HuIia.

Tema 3.2. Ixonozuueckue cooowecmea (15 u.)

buoreonienos. Dxocucrema. KommoneHTsl skocucteMbl. Tpoduueckue ypoBHU. TuHIIbI

numeBbix neneil. [lumeBas cerb. KpyroBopoT BemIECTB M NMOTOK HEPIUU B HKOCHUCTEME.



buotnueckue B3aMMOOTHOLIEHWS OpPraHu3MoB B 3kocucteme. (CBOWCTBa 3IKOCHCTEM.
[TponykTHUBHOCTH u O6uomacca 9KOCUCTEM pa3HbIX THUIIOB. Cykueccusi.
CamoperynsauusskocucteM. llocnencTBust BIusHUSA AESITEIBHOCTH YEJIOBEKA HA 3KOCUCTEMBI.
HeoOxoaumocTs coxpaHeHust 0Mopa3Hoo0pa3usi IKOCUCTEMBI. ATPOLIEHO3bI, UX OCOOCHHOCTH.
Tema 3.3. Hoocgpepa (9 u.)

Yuenue B.U. Bepranckoro o 6mocdepe, Hoochepa. 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouocdepsr. Kommonentsl 6uocheps! 1 ux posb. KpyroBopots! Bemiects B Ouochepe. buorennas
Murpanusi aToMoB. OcHognbie Ouombl 3emu.

Tema 3.4. Ponb uenosexa 6 ouocghepe (8 u.)

Ponp yenoBeka B Guocepe. AHTpornoreHHoe BoszaeiictBue Ha O6uocdepy. [lpuponusie
pecypcsl M palMOHAIBHOE IPHPOJIONONIb30BaHue. 3arps3HeHue Ouocdeprl. CoxpaHeHHe
MHOT000pa3usi BUJOB KaK OCHOBA YCTOMYHMBOCTU Ouocdepwl. BoccmanosumenvHas 3K0n02Us.
[TpoGsieMbl YCTOMYUBOTO pa3BUTHSL.

[lepcriekTHBBI Pa3BUTHUSI OUONOTMUECKUX HAYK, aKTyallbHbIE MPOOIEMbl OUOIOTHH.

Ilepedyennb 1a00paTOPHBIX M NPAKTHYECKHUX PAdOT:

B 10 kiacce (0a30Bblii ypOBeHb):

W3yueHne KIETOK pPACTEHMH UM JKUBOTHBIX IOJ MHKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax 1 ux onucaHue.

[TpuroroBneHue, paccMaTpuBaHUE U OMMCAHUE MUKPOIIPENApaTOB KJIETOK PACTCHUH.

CpaBHeHUE CTPOCHHUS KJIETOK pacCTEHUI, )KUBOTHBIX, TPUOOB U OaKTepUil.

BrisBieHME NPU3HAKOB CXOACTBA 3apOJbIIIEH YEJIOBEKa M APYTHX I103BOHOYHBIX
JKUBOTHBIX KakK J0Ka3aTeJIbCTBO UX POJICTBA.

CocraBiieHHE DIIEMEHTapHBIX CXEM CKPELIUBaHUS.

Pemrenue reneTudeckux 3aad.

B 11 knacce (0a30Bbli ypOBEHD):

N3yuenne n3aMeHYNBOCTH, TIOCTPOCHHUE BAPUALIMOHHOIO Ps/la U BaApUALMOHHOW KPUBOM.

CpaBHeHUe BHIOB 110 MOP(}HOJIOTHYECKOMY KPUTEPHIO.

Onucanue Npucroco0JeHHOCTH OPraHU3Ma U €€ OTHOCUTENIBHOTO XapaKTepa.

BeisiBenne mpucrnocoOaeHUi OpraHu3MOB K BIMSHHMIO Pa3JIMYHBIX 3KOJOTMUYECKHX
(dakTopoB.

CocraBieHrEe NUIIEBBIX LIETIEH.

N3yuenue u onvcaHue 3KOCUCTEM CBOEM MECTHOCTH.

OrneHka aHTPONIOTEHHBIX U3MEHEHHUH B IIPUPOJIE.

B 10 kaacce (yriry0JieHHbI YPOBEeHB):
JI/P  Nel. MHcrmonb3oBaHME  pPa3lIMYHBIX METOAOB MpPH  H3YYEHHUH  OMOJOTHYECKHX
00beKkTOB. TexH1Ka MUKPOCKOTTMPOBAHUSI.
JI/P Ne2. W3ydeHume KIETOK pPACTEHHH W JKUBOTHBIX I10J] MHKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax 1 ux OI1CcaHHue.
[TpuroroBneHue, paccMaTpuBaHUE U OMMCAHHE MUKPOIPENapaToB KIETOK PACTEHUH.
CpaBHEHUE CTPOEHHS KJIETOK PacTEeHH, )KUBOTHBIX, TPHOOB U OAKTEpHIA.
W3ydeHre ABMKEHUS LIUTOILIIA3MBbI.
W3ydeHne miasmMoiun3a 1 AEMIa3MoIn3a B KIETKaxX KOXKUIIBI JIyKa.



W3ydenne (hepMEHTAaTUBHOTO PACHICTIICHHUS IEPOKCHIA BOJOPO/Ia B PACTUTENIBHBIX U
KUBOTHBIX KJIETKAX.

OO6HapyxeHne 6EIKOB, YIIIEBOIOB, JIUITHJIOB C IIOMOIILI0 KAUeCTBEHHBIX PEaKIIU.

Brigenenne JIHK.

M3ydeHne KaTaTuTHIECKON aKTUBHOCTH (DePMEHTOB (Ha IMIPUMEPE aMIIIa3bl WIH
KaTajasbl).

HabGmronenrne MuTO3a B KJIIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOMpenapaTax.

N3yueHnue XxpoMOCOM Ha TOTOBBIX MUKpOIIpenaparax.

N3ydenune ctaguii Meii03a Ha TOTOBBIX MUKPOIIPENApaTax.

N3yuenue cTpoeHHUs MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIpEnapaTax.

Pemienne snemMeHTapHBIX 33124 M0 MOJICKYJIIPHON OMOJIOTHH.

BerlsiBIIeHHE TPU3HAKOB CXOJICTBA 3apOJBIIIEH YEIOBEKA U IPYTUX TO3BOHOYHBIX
JKUBOTHBIX KaK JIOKA3aTebCTBO UX POJACTBA.

CocraBiieHHE 31€MEHTAPHBIX CXEM CKPEIUBaHUSI.

Pemenue renernueckux 3agad.

W3ydeHue pe3ynpTaTOB MOHOTHOPUHOTO U AUTUOPUTHOTO CKPEIIUBAHUS Y IPO30(HIIBI.

CocraBiieHU€ U aHAJU3 POJIOCIOBHBIX YEJIOBEKA.

N3yueHnne u3aMeHYUBOCTH, IOCTPOCHHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM.

Onwucanue penorurna.

CpaBHeHue BUI0B 110 MOP(OIOrHIECKOMY KPUTEPHIO.

Ornucanue npucrnocoOJEHHOCTH OPraHU3Ma U €€ OTHOCUTEILHOTO XapaKTepa.

BrisBienue npucnoco0aeHnii OpraHu3MoB K BIUSHUIO PA3IMYHBIX 9KOJIOTHYECKUX
(dakTopoB.

CpaBHeHHE aHATOMUYECKOT'O CTPOSHUS paCTEHUI pa3HBIX MECT OOMTAaHHUS.

MeTtobl u3MepeHus (aKTOpOB CPeIbl OOUTAHUS.

N3yuenune 7K0I0rnYecKux afganTauil 4eaoBeKa.

CocrapiieHH€ MUIIEBHIX 1IETICH.

N3yueHue u onrcaHue 3KOCUCTEM CBOEM MECTHOCTH.

MogenupoBaHue CTPYKTYp U TIPOLIECCOB, TPOUCXOISIINX B SKOCUCTEMAX.

OLieHKa aHTPOIIOT€HHBIX U3MEHEHHI B IPUPOJIE.



