MpunoxeHne Nol
K OCHOBHOWM 06L1e0bpa3oBaTeNibHOM NpPorpamme
cpeaHero obuwero obpasoBaHuA

Pabouasa nporpamma
no yyebHomy npegmety «brnonorua» (6a3oBbif ypOBEHb)
Ha ypoBHe cpeaHero obuwero o6pa3oBaHusA



Pabouyas nporpamma no npegmety «buonorua» anAa 6as3oBOro  YpPOBHS
npenogasaHma B 10-11 Knaccax cocTaBieHa B COOTBETCTBUM C TpeboBaHuAMM PrOC K
CTPYKType M pe3y/ibTaTaM OCBOEHMA OCHOBHbIX 0O6pa3oBaTe/bHbIX NPOrpamMm CpeaHero
obuwero obpasoBaHuA.

Pabouas nporpamma no npeamety «brnonorna» (6a3oBbii ypoBeHb) pa3paboTaHa Ha
OCHOBaHWUM CneayoWnNX 4OKYMEHTOB:

1 depepanbHbin rocygapcTBEHHbIM 06pa3oBaTebHbIM CTaHAAPT CPeaHero
obuwero o6pa3oBaHmA, YTBEPKAEHHbIA NPMKAa3zoMm MuUHUCTEpPCTBA 06pa3oBaHUA U HaYKK
Poccuinckon ®epepaunm ot 17 masa 2012 r., N 413 (B AencTBytowei peaakumm).

2 Paboyas nporpamma Kypca buonormna. 10—11 knaccbl: Paboume nporpammbi
/ coct. W. B. AradpoHoBa, H.B. Babuues, B.N. Cusornasos. — M.: ipoda, 2019.

Pabouasa nporpamma no npegmeTy «brnonorma» (6a3oBbiit ypoBeHb) peannsyeTtcsa no
y4yebHMKam:

1. ArajpoHoBa WU. b. CuornasoB B. W. Bruonorua. ba3osBbi 1 yrnybieHHbIN
ypoBeHb. 10 Knacc - M.: Apoda, 2019.

2. Ara¢oHoBa WN. b. Cusornasos B. W. buonorua. basosbit U yrnybneHHbIn
ypoBeHb. 11 Knacc - M.: poda, 2019.

Pabouan nporpamma no npeamety «brnonorua» (6a3oBbl ypoBEHb) peannsyeTtca B
obbéme 68 yacos 3a ABa roaa obyyeHua, No ogHoMy HegenbHomy Yacy B 10 1 11 Knaccax.

I NNAHUPYEMBDIE PE3YJ/IbTATbl OCBOEHUA KYPCA BUOJ10TUA

N3yyeHne 6uonormm B CTaplien LWKoNe [aéT BO3MOXHOCTb AOCTUMKEHUA
obyyarowmmmcs cneayrowmx pe3ynbTaTos.

JluyHOCMHbIeE:

1) chOpPMMNPOBAHHOCTb MMPOBO33PEHUA, COOTBETCTBYHOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTUA HAYKWU, KPUTUYHOCTb MbILWINEHUA, YMEHUE PACNO3HABATb JIOMMYECKMU
HEKOpPpPEKTHbIE BbICKa3bIBaHWUA, OTIMYATb rMNoTe3y OT pakKTa;

2) rOTOBHOCTb M CMNOCOBHOCTb BECTU ananor ¢ apyrumm nrogbmu, A0CTUratb B
HEM B3aMMOMOHMMAHUA, HAXOAUTb O6LLI,I/1€ uenn n CoTpyaHndatb anAa nx 40CTUXeHUA,
3) HaBblkK1 COTpyaAHUNYECTBaA CO CBEPCTHUKaMU, AETbMU MAagLllero BO3pPacTa,

B3pocC/ibiMM B 06pa3oBaTenibHOMN, 06LLLECTBEHHO NOJIE3HON, Y4ebHO-UccneaoBaTeNbCKon,
NPOEKTHOM U APYrvUX BUAaX AeATE/IbHOCTY;

4) BNlageHne A3blKoOBbIMU CpeactBamn — ymeHue ACHO, NOrTmM4HO U TOYHO
n3naratb CBOK TOYKY 3pEHUNA, MCNONB30BATb aEKBATHbIE A3bIKOBblIE CPEACTBA,
5) BNlageHne HaBblKkaMM Nno3HaBaTe/IbHOMN ped)l'leKCVIM KaK  O0CO3HaHWUA

COBEPLUAEMbIX AENCTBUMA U MbICIUTENIbHbIX MPOLLECCOB, MX PE3y/abTaTOB M OCHOBAHWM,
rPAaHMLU, CBOEro 3HAHMA M HEe3HaHWs, HOBbIX MO3HAaBaTe/bHbIX 3a4a4 W CPeAacTB MX
AOCTUNKEHMUS.

6) rOTOBHOCTb M CNOCOBHOCTb K 06pa3oBaHUIO, B TOM YMC/e CAaMO0BPa3oBaHuIo,
Ha NPOTAXEHUWN BCEN }KU3HU; CO3HATE/IbHOE OTHOLLEHMNE K HENPEPbIBHOMY 06pa30oBaHUIO



KaK yCNoBuUIO ycnewHon npodeccuoHanbHOM M 0bLwecTBEHHOW AeATEeIbHOCTY;

7) OCO3HaHHbIM Bblbop byaywein npodeccMn M BO3IMOXKHOCTEN peanm3aunu
COBCTBEHHbIX XM3HEHHbIX M/IAaHOB; OTHOLIEHWE K NPOodeccMOHaNIbHON AEeATE/IbHOCTM KakK
BO3MOHOCTU Yy4yaCTUs B pPELEHUM JINYHbIX, OOLLEeCTBEHHbIX, FOCYAapPCTBEHHbIX,
obLleHaunoHanbHbIX Npobiem.

8) 3KONOrnyeckana KynbTypa, OepexkHoe OTHOLWEHMA K pPOAHOM 3em/ie,
npuMpoaHbim 6oratctBam Poccun M MMpa; NOHUMAHME BAWAHMA  COLUMaAsIbHO-
3KOHOMMYECKMX MPOLECCOB HA COCTOAHME MNPUPOAHOM UM COLMANbHOM cpeapbl,
OTBETCTBEHHOCTb 33 COCTOAHME MPUPOAHbLIX PECYPCOB; YMEHMA U HABbIKM Pa3yMHOro
NpPUpPOAON0/b30BaHMA, HETePNMMOEe OTHOWEHWE K AEeNCTBUMAM, MNPUHOCALWMM Bpes,
3Konornu; npnobpeteHne onbiTa 3KONOro-HanpaBAEHHOM AeATeNbHOCTY;

MemanpedmemHbie:

1) YMEHME CaMOCTOATENbHO onpeaenaTb Uenun AeaTebHOCTU W COCTaBAATb
nnaHbl  OEATEeNbHOCTM;  CaMOCTOATE/NIbHO  OCYWeCTBAATb,  KOHTPO/AMPOBaTb U
KOPPEKTUPOBATb AeATE/NIbHOCTb; MCNO/Ib30BaTb BCE BO3MOKHbIE PeCypCbl ANA AOCTUHKEHMUA
MOCTaBNEHHbIX LUeneri W peanusaumn NNaHOB AeATENbHOCTU; BblIOMPATb YCMELWHble
CTpaTerMm B PasINYHbIX CUTyaUMUSX;

p) yMeHWe npOoAYyKTMBHO o06wWaTbCcA W B3aMMOAENCTBOBAaTb B Mpouecce
COBMECTHOM [OeATeNbHOCTU, Y4YUTbIBaTb MO3ULMKW APYrMX YYaCTHUKOB [OeATe/IbHOCTH,
3pdeKTUBHO pa3pellaTb KOHGAUKTDI;

k)| BNAZEeHME HaBblkaMM MNO3HaBaTe/IbHOM, Yy4yebHO-MUCCNesoBaTENLCKON M
NPOEKTHOM AeATENbHOCTM, HaBblKaMuM pa3pelleHnsa Nnpobaem; cnocobHOCTb U TOTOBHOCTb
K CaMOCTOATENIbHOMY MOWUCKY METOAO0B pelleHUs MPaKTUYECKUX 3aJay, NPUMEHEHUO
Pa3/INYHbIX METOA0B NO3HAHMA;

4) FTOTOBHOCTb W  CMNOCOBHOCTb K  CAMOCTOATENbHOM  MHPOPMALMOHHO-
NMO3HABATE/IbHOM [eATeNbHOCTM, BKAOYAA YMEHME OPMEHTUPOBATLCA B Pa3/IMYHbIX
NCTOYHMKAX MHPOPMALMN, KPUTUYECKM

oUueHMBaATb WM UHTEPNpeTnpoBaTb WMHOOPMALMIO, MNOJYYAaEMYHD W3 Pa3IUYHbIX
NCTOYHUKOB;

5 yMeHMe UCNoNb30BaTb CcpeacTBa MHPOPMALMOHHDBIX U KOMMYHUKALMOHHbIX
TexHonornin (panee — WKT) B pelweHMnm KOFHUTUBHbLIX, KOMMYHUKATUBHbIX W
OpPraHM3auMOHHbIX 33ga4 ¢ cobaogeHnem TpeboBaHMM  IPrOHOMMKK, TEXHUKM
6e30MacHOCTK, TUTMEHbI, pecypcocbeperkeHna, NPaBOBbIX U 3TUYECKUX HOPM, HOPM
nHpopmaumnoHHo be3onacHoCTH.

MeTanpeameTHbIMKU pe3ybTaTaMU OCBOEHMA Kypca ABnAetca GopmMUpoBaHMe
YHUMBEpCanbHbIX y4ebHbix genctemin (YYA).

PerynatusHble YY/.:

- CaMOCTOATENbHO OOHapy*KMBaTb U dopmynnpoBaTb y4ebHyto npobnemy,
onpeaenAatsb uensv Y/;

- BblABUraTb BEpCUmn pelweHna npobaemsl,

0CO3HaBaTb (n MHTEPNPEeTMPOBATb B C/lyyae  HeobxoaumocTw)



KOHEYHbIN

- pe3ynbTaT, BblOUpaTb cpeacTBa AOCTUMKEHUA LEeNM U3 NPenOXKEeHHbIX, a
TaKXe UCKATb MX CAMOCTOATENbHO;

- COCTaBNATb (MHAMBMAYANbHO WMAM B rpynne) nnaH peweHua npobaembl
(BbINO/IHEHMA NPOEKTA);

- paboTaa No nnaHy, CBEPSATb CBOW AEMUCTBMA C LENbIO N, NPU HEOBXOAMMOCTH,
NCNPaBAATb OWMOKN camoCcToATENbHO (B TOM

- YUCNEe N KOPPEKTMPOBATb N/aH);

- B AManore C yymtenem COBEPLUEHCTBOBATb CAMOCTOATENbHO BblOpaHHble
KpUTEPUM OLLEHKM.

NMo3HaBaTenbHble YYA:

- npoBOAUTb HabAOAEHME U SKCNEPMMEHT NoA, PYKOBOACTBOM YYUTENS;

- OCYLLECTBAATb PACLWIMPEHHbIN MOUCK MHOPMALUMM C WUCMNONb30BaAHMEM
pecypcoB 6ubanotek n MHTepHeTa;

- co3gaBaTb U NPeobpa3oBbIBaTb MOAE/N U CXEMbI A5 pelleHns 3a4av;

- OCYLLECTBAATL BblbOp Hanbonee apPeKTUBHbIX CNOCOOOB pelleHna 3a4a4 B
3aBUCMMOCTM OT KOHKPETHbIX YCA0BWUIA;

- aHaNM3MpPOBaTb, CPaBHMBATb, KaaccupuuupoBatb U 0606wWaTb ¢aKkTbl MU
ABNEHUSA;

- [aBaTb onpeaeneHnsa NOHATUAM.

KommyHukatusHbie YY/:

- CaMOCTOATE/IbHO OpraHM30BbIBaTb YydyebHOe B3aMMoOZENCTBME B rpynne
(onpenenaTb obLwMe uenun, 4oroBapuBaTbCA APYr C APYrom 1 T.4.;

- B AMCKYCCUWN YMETb BbIABUHYTb apPryMeHTbl U KOHTPAPryMeHTbl;

- YUUTbCA KPUTUYHO OTHOCUTBCA K CBOEMY MHEHMUI0, C [OO0CTOMHCTBOM
npu3HaBaTb OWMOOYHOCTb CBOErO MHEHUA M KOPPEKTUPOBATL €r0;

- NOHMMasA NO3ULMIO APYroro, pa3nnyaTb B €ro peym: MHeHMe (TOUKY 3peHus),
[0Ka3aTenbcTBo (aprymeHTbl), akTbl (rMnoTesbl, akCMOMbI, TEOPUN);

- YMETb B3r/IAHYTb Ha CUTYaLMIO C UHOM NO3ULMKN N A0rOBAaPUBATLCA C NH0AbMU
MHbIX MO3UNLUN.



NMPEAMETHbIE PE3YJ/IbTATbI
OBPA30BAHMA NO EMOIOMMU (BA30bIA YPOBEHD)

OCBOEHMA OCHOBHOWM OBPA3OBATE/IbHOM MPOrPAMMDbI

CPEQHEFO OBLLEFO

|. BbINYCKHUK Hay4unTcA

Il. BbINyCKHUK NOYYUT BO3MOXKHOCTb Hay4YUTbCA

Llenn ocBoeHuA npegmeta

YCTaHaBAMBATb B3aMMOCBA3b NPUPOAHbIX ABNEHNI;

NOHMMaTb CMbIC/, Pa3/iNy4aTh U ONUCHLIBaTb CUCTEMHYIO
CBA3b ME)Ay OCHOBOMOMaraloWwmMmm 6MoN0OrMYeCcCKUMM NOHATUAMM:
KNeTka, opraH1sm, Bua, skocuctema, buocdepa;

NCNONb30BaTb OCHOBHbIE METOAbl Hay4HOro NO3HaHMA B

y4eOHbIX bronormyeckmnx nccnenoBaHuAX, npoBOAUTL
SKCNEPMMEHTbI NO U3y4eHUIO BMONOrMYECKNX OOBEKTOB U ABNEHNN,
06BACHATL pe3ynbTaTbl 3KCMEPMMEHTOB, aAHA/NIM3MPOBATL  UX,
bopMynnpoBaThb BbIBOADI;

— dopmynnpoBaTb rmnoTesbl Ha OCHOBaHUU
NpPeanoXKeHHOW buonornyeckon uUHbopmaumm U npeanaratb

BapUaHTbl NPOBEPKU TNMOTE3,;

[Jna ncnonb3oBaHMA B MOBCEAHEBHOM XU3HU U obecnevyeHuns Ana  passumua  MblWAeHUs,  UCMNO0Ab308AHUA 8
BO3MOXHOCTU  YCNELWHOro npoAo/IKEHUA 0bOpa3oBaHMA  NOJToBCeOHe8HOU MU3HU U obecnieyeHUA B803MOMCHOCMU
CNeumnanbHoOCTAM, He CBA3AHHbIM C MPUKNAAHbIM UCMNOAb30BaHMEMYCTEWHO20 npooonMeHus obpaszosaHus no
6uonormm creyuasnbHOCMAM,  He  CBA3Q0HHbIM  C  [PUKAGOHbIM

UCM0/1b308GHUEM
buonoauu

TpeboBaHuA K pe3ynbTatam

— pacKpbiBaTb Ha npumepax ponb buonorum B -0aeamb  HayyHoe o0bbAcHeHue  6uoso2uYecKum
GOPMMPOBAHUM COBPEMEHHOM HAYYHOW KapTUHbI MUpa W Blghakmam, npoueccam, fA67AeHUAM, 3AKOHOMEPHOCMAM,
NPaKTUYECKON AeATEeNIbHOCTU NI0AEN; uCrnonb3ysa buonoauyecKue meopuu (knemoyHyto,

— MOHMMATb M  OMWUCbIBAaTb  B3aMMOCBA3b  MEXKAYBBOMHOYUOHHYH), yyeHue o buocgepe, 30KOHbI
€CTECTBEHHbIMW  HayKamu: OHuonorven, PU3NKONU, XUMUEW;HaAcC1e0cmeeHHOCMU, 3aKOHOMepHOCMU U3MeHYU80CMU;

—XApaKmMepu308ams Cos8peMeHHble HanpassaeHus 8
pazeumuu  6uoso2uu;  ONUCLIBAMbL  UX  B03MOXHOE
UCnoab308aHUE 8 MPAKMuUYecKol desmenbHOCMu;

—CcpasHUBamMes crnocobsl OeneHus Kaemku (Mumo3s u
melios);

—pewame 3a0a4uU Ha NocmpoeHue hpazmeHma emopol
uenu AHK no npednoxeHHomy pppazmeHmy rnepsol, uPHK
(MPHK) no yuacmry [HK;

—-pewams 3a0a4yu  Ha onpedesieHUe Kosau4yecmeda
XPOMOCOM 8 COMAMUYECKUX U r10/108bIX KAEMKAX, d MAKHE 8
Knemkax neped Ha4yasnom oeneHus (Mmelio3a uau Mumo3sa) u rno
e20 OKOHYQHUU (019 MHO20K/1eMOYHbIX 0P2AHU3MO8);




CpaBHMBATb bronornyeckme oH6vEKTbI MeXKay cobon no
33[aHHbIM KPUTEPUAM, AenaTb BbIBOAbI WU YMO3AKAHOUYEHUA Ha
OCHOBE CPaBHEHMUS;
060CHOBbIBaTb €AMHCTBO XMBOM U HEXKMBOW NPUPOAbI,
POACTBO KMBbIX OPraHM3MOB, B3aMMOCBA3M OPraHM3IMOB W
OKpYrKatoLLen cpeabl Ha OCHOBE BMONOrMYECKUX TEOPUI;
NPUBOAUTL MNPUMEPbl BELWECTB OCHOBHbIX pynn
OpraHMYecKMUx coeguHeHUn KneTku (6enkos, KUpPOB, Yri1eBOAOB,
HYK/NIEMHOBBIX KUCNOT);
pacno3HaBaTb KAeTKM (nNpoKapuoT
PacTEHU U KUBOTHbIX) MO OMUCAHUIO, Ha
n306paxKeHunnAx; yCcTaHaBAMBATb
CBA3b CTPOEHMA MU
0b60CHOBbIBATH

M 3YKapuoT,
CXEMaTUYECKUX

KOMIMOHEHTOB

GYHKUNM KNETKN,

—pewams 2eHemu4eckKue 3a0a4u HQ MOHO2UbpuOHoe|
CKpewjusaHue, cocmasnamMe  Cxemosl  MOHO2UBPUOHO20
CKpewusaHus, MNPUMeHAA 30KOHblI HacnedcmeeHHocmMu U
UCrnosnb3ys 6Uos102U4eCcKyr0O MePMUHOI02UI0 U CUMBO/UKY;

—yCmaHaseau8aMs mMun HAcAeO008aHUS U Xapakmep
nposAeneHUA MPU3HAKA Mo 3a0aHHOU cxeme pPOOO0CA08HOU,

MpUMeHSAA 30KOHbI HAC1e0CmB8eHHOCMU;

—oueHUBaMb pe3ysnbmamel 83aumodelicmeaus Yesno8eKa
U oKkpyxarouweli cpedbl, MPO2HO3UPOBAMbL  BO3MOMCHbIE
nocneocmeus

desmesnbHOCMU  4esi08eKa 044  CYyuw,ecmeosaHus
0moesibHbIX




MHOroobpasune KNeTok;

— pacno3HaBaTb MONyAAUUIO U BUMONOrMYEeCKUit Bua, No
OCHOBHbIM NPU3HAKaM;

—~ onucbiBaTb (GEHOTMM MHOFOKNETOYHbIX pPaCcTeHU U
MKMBOTHbIX MO MOP(OSIOrMYECKOMY KPUTEPUIO;

— 06BbACHATL MHOroobpasmve OpraHM3amMoB, NPUMEHAS
3BOJIIOLMOHHYIO TEOPUIO;

— KnaccnduumpoBatb  buonornyeckne 0o6BEKTbI  Ha
OCHOBAHWM OAHOIO0 WMAW HECKO/IbKMX CYLLEeCTBEHHbIX MPWU3HAKOB
(TUnbl NMTaHKA, cnocobbl AbIXaHUA U PAa3MHOXEHMA, 0COHBEHHOCTH
pa3BUTUA);

- 06BACHATb NPUYNHBI HACNeACTBEHHbIX 3a00/1€BaHUN;

- BbIABNATb M3MEHYMBOCTb Y OPraHM3MOB; OOBACHATb
nposBAeHME BUAOB WM3MEHYMBOCTU, WUCNOJIb3yA 3aKOHOMEPHOCTU
N3MEHYMBOCTU; CPAaBHUBATb HACNEACTBEHHYIO M HEHACNeACTBEHHYO
N3MEHYMBOCTD;

- BbIABNATb  Mopdonormyeckme,  GM3Moa0rMyeckme,
noBeAeHYeCKMe afdanTauumM OpPraHM3MoB K cpeae obuTaHuA W
NEeNCTBUIO SKONOTNYECKMX GaKTOPOB;

- COCTaB/NATb CXeMbl MepPeHoCa BELLECTB WU 3HEeprun B
sKkocucteme (Uenu NUTaHus);

- NPUBOANTb OKa3aTebCTBa HeobxoanMMocCTH
coxpaHeHua 6uopasHoobpasna ans yYCTOMUYMBOrO Pas3BUTUA U
OXPaHbl OKPYKatoLEeN cpeabl;

- OLEeHMBaTb [OCTOBEPHOCTb 6uonornyeckom
nHbopmMmaummn, MNONYYEHHOM M3 Pa3HbIX MCTOYHUKOB, BbIAENATb
Heobxoaumyto MHGOPMaLUIO ANS MUCNOAb30BaHUA ee B y4yebHOM
NEeATENbHOCTU U peLleHMN NPAKTUYECKMX 3a4aY;

buosnocudyeckux obwvekmos
coobwecms.

U Uyenbix npupooHsIX




- npeacTaBnaTb 6UoNOrnMyeckyo MHPopmauuio B Buae
TEeKCTa, Tabnuubl, rpaduKka, Auarpammbl U Aenatb BbIBOAbI Ha
OCHOBAHWM NpeACTaBAEHHbIX AaHHbIX;

- OUueHMBaTb PO/Ib AOCTUMEHUIN TEHETUKU, CeNeKuuMy,
OMOTEXHO/IOTMN B MPAKTUYECKOW [AeATeNbHOCTM YenoBeKa U B
cOBCTBEHHOM XKN3HU;

— 0OBACHATb HeraTMBHOE B/USIHME BelwlecTB (anKorons,
HUKOTMHA, HAaPKOTUYECKUX BeLLeCTB) Ha 3apoAbllieBoe pasBUTUE
YyesoBeKa;

- 06BACHATL NOC/NIEACTBUA BAUAHUA MYTareHoB;
— 06BACHATL BO3MOXHbIE€ MNPUUYUHBI  HaCNeACTBEHHbIX
3aboneBaHUM.




Il. COAEPXAHUE KYPCA
Ba3oBbiit ypoBeHb

10 KNIACC

(14 B Hepento, Bcero 34)

BBEAEHMUE (1 u)

MecTto Kypca «Obuwan 6buonornsa» B CUCTEMe eCTeCTBEHHO-HAYYHbIX AUCUMM/INH, a
TaKXe cpegu 6uonornmyecknx Hayk. Llenb m 3agaum Kypca. 3HauyeHwe npegmeta gns
NMOHMMaHMA eaMHCTBA BCEro KMBOFO, B3aMMOCBA3M BCex 4Yacten Huocdepbl 3emnu.
Cuctema xuBoii npupoabl. Llapctea KuBoi npmupoabl.

Paspenl

Bbuonoruna Kak HaykKa.

MeTtoAabl Hay4YyHOro No3HaHmA (3 4)

Tema 1.1

KPATKAA UCTOPUA PA3BUTUA BUOJTIOTUN (1 u)

CTpyKTypa 6uonorMmM Kak Hayku. Buonorumyeckue Haykm o dopme U CTPOEHUM
opraHuM3moB. CuctemaTtuka. IBONOUMOHHOEe YyyeHue. Knaccndpukaumsa 6umonormyeckmx
HayK. ITanbl pa3BuTnA buonoruu.

[AemoHcTpaums. buorpadpum n noptpeTsbl (M306pakeHna) y4eHbIX, BHECLUNX BKNAA, B
CTaHOB/IEHWE U pa3BUTUE BMONOTMN KaK HayKMW.

MPEOMETHbIE PE3Y/IbTATbI OBYYEHUA

Yyawmeca fONKHbI 3HATD:

. onpeaeneHne 6UONOrMKU Kak HayKu;

. OCHOBOMONIOKHUKOB OMONOrMM KaK HAyKM, OCHOBOMOJIOXKHMKOB Hay4yHOM
(3anagHoit) megnumMHbl, aHaToOMUK, GU3nonormu;

. co3pgaTenier KNeTO4YHOM Teopuu;

. co3gaTtenerr COBPEMEHHOrNO 3BOJIIOUMOHHOINO Y4YeHMA W 3Tanbl  €ro
CTaHOBNEHUA;

. KnaccudpuKaumo GUONOrMYECcKUX Hayk.

Yyawmecsa JoMKHbl YMETb:

. OLLeHMBATb BKNa4, OTAENbHbIX YYEHbIX B pa3BuTHe buonormu.

Tema 1.2

CYLLIHOCTb }W3HU U CBOUCTBA }KUBOTO (1 u)

OnpepeneHve KM3HU. XMMUYECKUIM COCTaB U KNETOYHOE CTPOEHME OPraHM3moB,
Hacenawwmx 3emnto. ObMmeH BeLLeCcTB M camoperynsaunsa B BUONOrMYECKMX CUCTEMAX.
CamoBocnpousseneHne; HacneaCcTBEHHOCTb U U3MEHUYMBOCTb Kak OCHOBA CYyLL,EeCTBOBaHUA
XnBon matepun. Poct u  passutne. Pasgpaxmmoctb. PUTMMYHOCTL npoLeccos
XU3HeaeATeNbHOCTU. [JMCKPETHOCTb U LEeNIOCTHOCTb.

[AemoHcTpauma. CBOMCTBA *KMBOTO (aHMMaLMA).

NPEOMETHbIE PE3YJ/IbTATbl OBYHEHUNA

Yyawmeca f0/1KHbI 3HaTb:



- onpeaeneHmne Xn3Hu,

. CBOWCTBA YKMBbIX CUCTEM.

Yyawmeca fONXKHbl yMeTb:

. [aBaTb onpeaeneHne XKnsHu;

. NpPMBOAUTb NPUMEPbI NPOABAEHMIN CBONCTB KMBOTO.

METAMPEAMETHDbIE PE3Y/IbTATbl OBYHEHUA
Yyawmeca fONXKHbI ymeTb:

. paboTaTb C y4eOHMKOM, COCTAaBNATb KOHCNEKT naparpada;
. pa3pabaTbiBaTb MNAH-KOHCMEKT TEMbl, MCMNONAb3yA pPa3Hble MCTOYHMKM
nHpopmaunm;
. rOTOBWUTb YCTHble coobLLeHMA 1 pedepaTbl Ha 3a4aHHYI0 TEMY;
. N0/Ib30BaTbCA MOUCKOBLIMUW cUcTeMaMm MIHTepHeTa.
Tema 1.3

YPOBHU OPFTAHU3ALUN }KUBOWU MATEPUN. METO/4bl BUOZTIOTUM (1 u)

YpOBHU OpraHMsauum *usoi npupoabl. Nepapxma ypoBHeln. MeToabl no3HaHUSA
XMBOM npupoapl U MUX ocobeHHOCTU. [eMoHCcTpaumsa. YPOBHM OpraHM3auMm KUBOW
maTtepun (aHMmaums).

MPEOAMETHbIE PE3Y/1IbTATbl OBYYEHUA

Yyawmecs A0NKHbI 3HaTb:

. YPOBHW OPraHn3auum X1MBon Npupoabl;

. MeTO/Abl NO3HAHWA XUBOI NPUPOAbI.

Yyawmeca foNKHbl yMeTb:

. pacnpenenaTb YPOBHW OpraHM3aumn KUBOM NpUpoabl B COOTBETCTBUM C UX
nepapxuen;

. NPUBOANTb MPUMEPbI NPOABAEHNI CBOMCTB }KMBOFO Ha Pa3HbIX YPOBHAX.

OcHoBHble NoHATKA. buonormna. XnsHb. OCHOBHbIE OTAINYUA XKUBbIX OPraHN3MOB OT
06BHEKTOB HEXKMBOM NPUPOAbI. YPOBHM OpraHmn3aumm Xmnson matepum. O6beKTbl n meToabl
n3y4yeHuna B buonornn. MHoroobpasue KxnMBoro mmpa.

MexxnpeameTHble CBA3U

HeopraHunyeckaa xumua. Xmmuyeckne anemeHTtbl Mepuoagnyeckom cuctembl . U.
MeHaeneeBa U X OCHOBHbIE CBOWCTBA.

OpraHunyecKaa xumua. OCHOBHbIE FPYyMMnbl OPraHUYECKUX COeANUHEHUN.

METAMPEOMETHbIE PE3Y/IbTATbl OBYHEHUA

Yuawmeca foNKHbl yMeTb:

. paboTaTb C pa3HbIMU UCTOYHUKAMM MHOPMALMUN;

. NONb30BaTbCA NOUCKOBbIMU CUCTEMaMU NHTepHeTa.

Paspen 2
Knetka (11 u)
Tema 2.1
NMCTOPUA U3YYEHUA KNIETKU. KNNIETOYHASA TEOPUA (1 u)
KneTtka Kak CTPYKTYpHaa n pyHKUMOHANbHAA eaMnHMLA KMBOro. ictopua nlydyeHusn



Knetkn. [poKkapmoTMyeckaa U 3yKapuoTMyecKaa KneTku. [lpuHUMnManbHaa cxema
CTPOEHUA KNeTKN. KneTouHaa TeopmnAa U ee OCHOBHbIE MOJIOXKEHMUA.

AemoHcTpaumsa. MNMpuHUMNManbHble CXeMbl YCTPOMCTBA CBETOBOIO U 3N1E€KTPOHHOTO
MUKpocKonoB. Mopgenn KneTtkn. MuKpo-npenapatbl KAETOK PACTEHMM, KUBOTHbIX W
OAHOK/IETOUHbIX rpMboB. MaTepmanbl, paccKkasbiBatowme o bnorpadumax y4eHblx, BHECLLMX
BKNa4, B Pa3BUTUE K/IETOYHOM TEOPUMN.

NMPEAMETHbIE PE3Y/IbTATblI OBYYEHUA

Yyawmeca A0NKHbI 3HATb:

. NPUHUMMNNANBHYIO CXeMYy CTPOEHUsi KNeTKM (nnasmaTtumyeckaa membpaHa,
uMTONIa3Ma, reHeTUYeCcKMit annapar);

. MHOroobpasne NpPoKapuoT;

. MHOroobpasune 3yKapuor;

. 0COBEHHOCTU K/IETOK OAHOK/IETOYHbIX U MHOTFOK/1IETOUYHbIX OPraHN3MOB;

. 0COBEHHOCTM PACTUTENbHbIX U }KUBOTHbIX KNETOK;

. NONIOMKEHUA KNETOYHOM TEOPUMN CTPOEHUSA OPraHNU3MOB.

Yyawpeca f0NKHbI YMETb:

. paboTaTb CO CBETOBbIM MUKPOCKOMOM;

. OMNUCbIBATb 06BEKTbLI, BUAUMbIE B CBETOBO MUKPOCKO.

OcHoBHble noHATUA. KneTka. UuTtonorus. NMpoKapmoTbl: BaKTEPUN U CUHE3ENEHbIE
Bogopocan (UuMaHobakTepum). IyKapuMOTUYECKasn KneTKa, MHoroobpasme 3yKapwuor,
KNETKM O4HOKNETOYHbIX U MHOTOKNETOUYHbIX OpraHn3moB. Ocob6eHHOCTM pacTUTENIbHOM U
YKMBOTHOW KNeToK. [0/10XKeHMA KNEeTOYHOM TeopUN.

Tema 2.2
XUMUYECKMNIA COCTAB KNETKMU (1 u)

DNeMeHTHbIN COCTaB K/AeTKU. PacnpocTpaHEHHOCTb 3/IEMEHTOB, MX BK/JIag B
obpa3oBaHME KMUBOW MaTepPUM U OOBEKTOB HEXKMBOM nNpupoabl. MaKposanemMeHThl,
MMUKPO3/IEMEHTbI, YIbTPAMMUKPO3/IEMEHTbI; UX BK/aA, B 06pa3oBaHMe HEOPraHUYECKUX U
OpraHMYeCcKMX MOJIEKY/1 }KUBOFO BeLlecTsa.

[AemoHcTpauma. Cxema (anarpamma) pacnpeneneHus XMMUYECKUX 3/1EMEHTOB B
HEXXMBOM M }KUBOW Npupoae.

MPEAMETHbIE PE3Y/IbTATbl OBYYEHUA

Yyawmeca f0/1KHbI 3HaTb:

. MaKpO- M MMUKPOINEMEHTbI, BXOAALLIME B COCTaB *KUBOrO, U UX POSb B
opraHusme.

Yyawumeca A0NKHbl YMETb:

. XapaKkTepm3oBaTb  PYHKUMOHANbHYIO  PO/Jb  OTAENbHbIX  XMMWYECKUX
3/IEMEHTOB B KNETKE.

OcHOBHble  noHATUA.  OpraHoreHbl,  MaAKpPO3NEMEHTbl,  MUKPOINEMEHTHI,

YNAbTPAMUKPOINNIEMEHTDI.



Tema 2.3
HEOPTAHUYECKME BELLLECTBA KNIETKU (1 u)

HeopraHnyeckme MONEKY/bl }KMBOIO BELLECTBA: BOAA; XMMUYECKME CBOMCTBA U
6uonormnyeckas ponb. Connm HeopraHMYECKMX KUCNOT, UX BKNaA B obecnevyeHne NpoLeccos
KU3HEeOeATeNbHOCTM W noadeprkaHme romeoctasa. Ponb KAaTMOHOB M aHMOHOB B
obecneyeHMN nNpPOLECCOB KM3HeaeaTeNbHOCTU. OCMOC M OCMOTMYECKOE [aB/IEHUE;
OCMOTMYECKOE NOCTYyNJAeHNne MONEKYA B KNETKY.

NMPEAMETHbIE PE3Y/IbTATblI OBYYEHUA

Yyauwmeca AONKHbI 3HATb:

. XMMUYECKME CBOMCTBA M BMONOrMYECKYo pOoab BOAbI;

. PO/b KATMOHOB M AaHMOHOB B 06ecnevyeHnn NPOLECCOB KU3HEAEeATEIbHOCTH.
Yyawmeca fONXKHbI ymeTb:

. 06BACHATb NPUUYNHBI 0CODBbIX CBONCTB BOAbI.

OcHoBHble noHATMA. CBoiMcTBa BoAbl. MuHepanbHble conu. uapodunbHbie U
rmapodobHble BeLwecTsa.

Tema 2.4
OPTAHUYECKUE BELLECTBA. OBLLUAA XAPAKTEPUCTUKA. unnabl (1
u)
OpraHuyeckme Monekynbl. HU3KOMONEKYNAPHbIE W BbICOKOMONEKYNAPHbIE
coeanHeHUA. Jlunmapbl: cTpoeHne, Knaccudmkaums nu bmuonornyeckan posb.

MPEAMETHbIE PE3Y/IbTATbl OBYYEHUA

Yuawmeca gonKHbl 3HaTb:

. NPUHUMMNbI CTPYKTYPHOM OpraHu3aummn n GyHKUMM TMnnaos.

Yuawmeca JonKHbl yMeTb:

. XapaKrtepm3osBaTb QYHKLUMN AUNNLO0B.

OcHoBHble NoHATUA. Jlunuapl. Jinnonabl. HenTpanbHbie XUpbI.

Tema 2.5
OPTAHMYECKME BELLECTBA. YINNIEBOAbI. BEJZIKU (1 u)

YrneBoabl: CTpoeHue n buonornyeckas ponb. MoHocaxapuapl 1 NoAncaxapuapl.

Benkn — 6uonornyeckme NoAMMEpPbI; UX CTPYKTYpHas opraHusauma. PyHKumm
6enkoBbix Monekya. benku-eoepmeHTtbl. CTpyKTypbl 6enKa: nepBUYHAs, BTOPUYHAS,
TPEeTUYHasA, YeTBepTUYHAA. [leHaTypauua n peHaTypauma 6enKkos.

AemoHcTpauma. Ob6beMHble MOoAenn CTPYKTYPHOM OpraHusaumm H6Moaormyeckmx
nonnmepos — 6enKoB.

MNPEOMETHbIE PE3Y/IbTATbI OBYYEHUA

Yyawmeca f0/1KHbI 3HaTb:

. NPUHLUMMNbI CTPYKTYPHOM opraHu3aummn n GpyHKunm 6enkoB 1 yrnesoaos;

. KnaccuduKaumio yrnesono0s.

Yyawmeca goNKHbl YyMeTb:

. 06BACHATb NPUHUMN AencTBUA GEPMEHTOB;



. XapakTepmsosaTb PyHKUMK BeNKOoB 1 yrneBoaos.
OcHoBHble noHATUA. Yrnesodbl. MoHoOcaxapuapl, nosincaxapuabl. benku.
Buonornyeckme nonmmepsbl. JeHatypauma n peHaTypaumsa 6enKkos.

Tema 2.6
OPTAHMYECKMUE BELLECTBA. HYKNTEMHOBbBIE KUC/1OThI (1 u)
OHK  — monekynbl HacneactseHHoctTn. Peaynamkauma [OHK, nepepaya

HacneACTBEHHOM MHPOPMALUM U3 NOKONEHMA B NOKoNeHue. MNepegava HacheaCTBEHHOM
nHpopmaumm m3 agpa B uutonaasmy; TpaHckpunuuaA. PHK: cTpyktypa u ¢yHKumun.
NHdopmaunoHHbIe, TpaHCNOpPTHbIE, pubocomanbHbie PHK.

AemoHcTpauma. ObbeMHble MOAENN HYKIEMHOBBIX KUC/OT.

NPEAMETHDBIE PE3Y/IbTATbl OBYYEHWA
Yyauwpeca AONXKHbI 3HATb:

. NPMHLUMMNbI CTPYKTYPHOM OpraHn3aummn n GyHKUMM HYKNENHOBBIX KUCNOT;
. CTPYKTYPY HYK/IEMHOBbIX KNCAOT.

Yyawmeca fONXKHbl yMmeTb:

. XapaKTepm30BaTb GYHKUMU HYKNEUHOBbBIX KUC/IOT;

. pasnn4yaTb HyKNenHosble kKucnoTbl (AHK n PHK).

OcHoOBHble MoHATUA. HyKnemHoBble Kucnotbl. Pennnkauua OHK. TpaHckpunuyma.
Hykneotna. KomnaemeHTapHOCTb.
Tema 2.7
9YKAPUOTUYECKAA KNETKA. ULUTONTASMA. OPTAHOUADI (1 u)
JyKapuoTuyeckan Knetka. lNnasmatnyeckaa membpaHa u ee pyHKkumn. Llutonnasma
3YKaApMOTUYEeCKOoM KneTkn. OpraHouapl UMTONAA3Mbl, WX CTPYKTypa W PyHKLUUK.
Knaccudumkauma opraHomgoB. Lutockener. BKAKOYEHMA, UX 3HAYEeHWME WU pPoOab B
MmeTabonmame knetok. OCO6eHHOCTM CTPOEHUA PACTU- TE/IbHOM KNIETKM.
AemoHcTpauna. Mogenun knetkn. Cxembl CTPOEHUA OPraHoOMA0B PACTUTENbHOM U
KMBOTHOWM KNETOK.
NTabopaTopHble K NpakTUyeckne paboTsbl
OpraHounapl KAeTKM (BUPTYanbHO C MOMOLLbIO MYJbTUMELAUNHOIO NPUNONKEHUA K
Yy4E€OHMUKY).
MpuroToBaeHWE U ONMCAHME MUKPOMPENAPATOB KNETOK PAaCTEHUN.
NPEOMETHbIE PE3YJ/IbTATbI OBYHEHWNA
Yyawmeca A0NKHbI 3HATb:

. CTPOEHME 3YKAPUOTUYECKOM KNETKMU;

. 0COBEHHOCTM PACTUTE/IbHBIX U KMBOTHbIX KNETOK;
. KNnaccnpmKaumo opraHoNa,0B KNeTKM.

Yyawumeca AoNKHbl YMETb:

. XapaKtepm3osBaTb GYHKLMN OPraHONAOB;

. onpeaenATb 3HaYeHUe BKAOYEHUN.

OCHOBHble MOHATMA. DyKapuoTMYecKasa KaeTKa. [lnasmatmyeckaa membpaHa.
OpraHounabl umutTonnasmbl. HemembpaHHble, ogHOMeMbpaHHble U ABYXMeMbpaHHble



opraHoungsbl. BkntoyeHumA.

Tema 2.8
KNETOYHOE AAPO. XPOMOCOMDI (1 u)

KnetouHoe AApo — LEHTP ynpaBaeHUA KU3HeAeATe/IbHOCTbIO KNeTKu. CTPYKTypbl
KNEeTOYHOro Agpa: sAaepHaa o060/104Ka, XPOMATUH (reTepoxXpomaTWH), ALPbILWKO.
Xpomocombl. KapuoTun.

MPEOMETHbIE PE3Y/IbTATbI OBYYEHUA

Yyawmeca fONKHbI 3HATD:

. CTpoeHUue 1 PyHKUMKN 84Pa;

. 3Ha4YeHMe NOCTOAHCTBA Yncaa U GOpPMbl XPOMOCOM B K/IETKE.
Yyawmeca fONXKHbI ymeTb:

. OMUCbIBATb rTEHETUYECKMWN annapaT KNETOK 3YKapMUOT;

. OMUCbIBATb CTPOEHUE U GYHKLINUM XPOMOCOM;

. [aBaTb onpeaeneHne KapmoTmna U XxapakTepusosaTb €ro.

OcHOBHbIe NOHATMA. Xpomocombl. Kapuotun. unaonaHbli U ranaongHbin Habopbl
XPOMOCOM.

Tema 2.9
MPOKAPUOTUYHECKASA KNIETKA (1 u)

MpoKkapuoTnueckme Knetkn; ¢opma u pasmepbl. CTpoeHue uUMTONNAA3MbI
6aKTepManbHOM KNETKKU; OpraHM3aumnsa metaboansma y npokapmnoT. FleHeTuyeckmin annapat
6aKkTtepui. CnopoobpazoBaHue. PazamHoxKeHne. MecTo n posib NpoKapuoT B bruoueHo3ax.

NabopaTopHbie 1 NpakTUYeckue paboTbl

N3yyeHne KneToK BakTepmit Ha rOTOBbIX MUKpONpenapaTax.

NMPEAMETHbIE PE3Y/IbTATblI OBYYEHUA

Yyawmeca AONXKHbl 3HATb:

. CTPOEHME NPOKAPUOTUYECKOMN KNETKU;

. MHOroobpasne NpoKapmoT.

Yyawmeca foNKHbI yMeTb:

. XapaKTepmn3oBaTb OpPraHn3aumo metaboinsma y npoKkapmor,

. ONMUCbIBaTb reHeTUYeCKnit annapaTt HakTepuin, ux cnopoobpa- 30BaHWE WU
Pa3MHOKeHHUe.

OcHoBHble NoHATHA. [poKkapuroTbl, bakTepun, umaHobaKkTepPUN.
Hykneouna. MypeuH.

Tema 2.10
PEA/IU3ALIMA HACNEACTBEHHON MHGOPMALIMU B KNETKE (1 u)
[eH, reHeTMYecKMMn KoJ, CBOMCTBA reHEeTUYEecKoro Koda. 3ITanbl peanusaumm
reHeTU4yeckom MHGoOPMaLMN B KNETKE (TPAaHCKPUNUMS U TPAHCAALUMA).
JemoHcTpaumna. Tabamua reHeTnyeckoro Koga. MNpocTtpaHcTBeHHaa mogenb AHK.
Cxema buocuHTesa benka.



NMPEAMETHbIE PE3Y/IbTATblI OBYYEHUA
Yyawmeca A0NKHbI 3HATb:

. onpegeneHue reHa;

. CBOWCTBA reHeTUYEeCKoro Koaa;

. 3Tanbl peannsaumu HacneacTBeHHoM MHpopmaumu.

Yyawmeca fONXKHbl ymeTb:

. MCNONb30BaTb MNPUHUMMN KOMMNAEMEHTAPHOCTU MPU  MNOCTPOEHUU CXem
HYK/J1€MHOBbIX KUCOT;

. ONMMUCbIBaTb NPOLECCHI, TponcxogAaume npu bnocnHtese benka.

OcHoBHble NoHATHA. [eH, reHeTU4YeCcKM Koa. KogoH. Tpunner.
AHTUKOAOH. TpaHcKkpunuma. TpaHcnauma.

Tema 2.11

HEKNETOYHAA ®OPMA }N3HU: BUPYCbI (1 u)

OcobeHHOCTM CTPOEeHMs WU pPa3MHOXEHMA BUPYCOB. MU3HEHHbIM uukn BUM.
BupycHble 3aboneBaHnsa u npodunaktMka ux pacnpoctpaHeHua. CMUL n mepbl ero
NPOPUNAKTUKM.

JemoHcTpauma. Cxema CTpoeHmA BUpyca.

NPEOMETHDIE PE3YJ/IbTATbI OBYYHEHWNA

Yyalwmeca JONKHbI 3HATb:

. 0COHEHHOCTU CTPOEHUA BUPYCOB;

. BUPYCHble 60N1e3HM YEeNOBEKA;

. Mepbl NPOPUNAKTUKM BUPYCHbIX 3aboneBaHNiM YeNOBEKa.
Yyawmeca foNKHbl yMeTb:

. ONUCbIBATb XXU3HEHHbIN UMKA BUY.

OcHoBHble NoHATUA. Bupyc. baktepuodar. Kancua,
METAMNPEOMETHbIE PE3Y/IbTATbl OBYHEHUA
Yyawueca JONMKHbl ymeTb:

. COCTaB/IATb CXEeMbl U TabAuLbl A1 UHTETPALUM NONYYEHHbIX 3HAHWI;

. 0606waTb HGOPMaALMIO U AenaTb BbIBOAbI;

. paboTaTb C AONONHUTENBHBIMU UCTOYHUKAMKN MHOPMaLINUY;

. CaMOCTOATE/IbHO COCTaBAATb CXeMbl MPOLLECCOB U CBA3HbIN PAacCKas No HUM;
. paboTaTb C MMKPOCKOMOM M W3roTaB/MBaTb MpoCTenliMe npenapaTbl ANA

MUKPOCKOMUYECKOro Ucciea0BaHus.

MexnpeameTHble CBA3U

HeopraHuuyeckas xumua. Xumuyeckume cBsasn. CTpoeHne BeLLecTBa.

OpraHuyeckaa xumua. [pUHUMNObI OpPraHM3auuM OPraHUYECKUX COeANHEHUN.
Yrnesoapbl, AMNNADI, }KUPbl, BENKU, HYKNENHOBbIE KUCNOTbI.

®dunsmka. CBOMNCTBA XKMAKOCTEN, TEN/OBble ABNEHUA. 3aKOHbI TEPMOANHAMUKN U
OMTUKMN.

Paspen 3



OpraHusm (19 v)
Tema 3.1
OPTrAHU3M — EAUHOE LUENOE. MHOTOOBPA3UE OPTAHMU3MOB (1 u)
Pa3sHoobpa3une opraHnM3moB (OAHOKNETOYHbIE M MHOFO- KNETOYHbIE OPraHM3mbl).
MHOroKNeTOYHbIN OpraHU3mM Kak AUCKPeTHaa cuctema (TKaHu, opraHbl). KosloHManbHble
OpraHu3Mmbl.
AemoHcTpaums. NMprumepbl OAHOKNETOUYHbIX U MHOTOK/IETOYHbIX OPraHM3MOB.
NPEAMETHDBIE PE3Y/IbTATbl OBYYEHWA
Yyawmecsa AoNKHbI 3HaTb:
. onpeneneHne opraHM3ma;
. MHOroobpasue OpraHM3mosB (ogHOKNEeToYHbIE, KOJIOHMaNbHbIE,
MHOTOKNETOYHbIE).
Yyawmeca fONXKHbl yMmeTb:
. Pa3nYaTb OAHOKNETOYHbIE, KOIOHWA/IbHbIE U MHOTOKNETOUYHbIE OPraHU3Mbl.
OcHoBHble NoHATUA. OpraHn3m. OZHOK/IETOYHbI OpraHU3Mm.
MHOrOK/NIETOYHbIN OPraHU3M.

Tema 3.2
OBMEH BELLECTB U NPEBPALLUEHUE SHEPTUW.
SHEPFETUMECKMIA OBMEH (1 u)

ObmeH BelwecTB W MpeBpalleHne 3SHeprmn B KneTke. [lnacTuyeckuin wu
sHepreTnyeckuin oomeH. AT® Kak yHUBepcaibHbIN UCTOYHUK IHEPrUM. MaKpoapruyeckme
CBAA3U. ITanbl SHEPreTM4ecKkoro obmeHa, pacLienieHue rnoKosbl.

JemoHcTpauua. Cxema obmeHa BeLLecTs.

NMPEOMETHbIE PE3Y/IbTATbl OBYYEHUA

Yyawmeca fONKHbI 3HATb:

. sTanbl obMmeHa BeLecTs;

. 3Tanbl 3HepreTUYeckoro obmeHa.

Yyalpecs A0/XKHbl YMETb:

. onucbiBaTb 0OMEH BELLECTB U NPEeBPALLEHNE SHEPTUM B KNETKE;
. NPMBOAMTb NO3TAaNHO NPOLLECC SHEPreTUYecKoro obmeHa.

OcHoBHble noHATUA. ObmeH BewecTB. MeTaboan3m. DHepreTUYecKkuin obmeH.
Mnactnyecknin obmeH. ATO. Nnmkonuns. KnetouyHoe AbixaHue.

Tema 3.3
NNACTUYECKUIN OBMEH. ®OTOCUHTES (1 u)
Tunbl nuTaHma. ABToTpodbl M retepoTpodbl. PoTo- cmHTe3. Pasbl poTOCUHTESA.
OcobeHHOCTM 0bMeHa BELLLECTB Yy PAaCTEHUN, }KUBOTHbIX MU Tpnb0B.
JemoHcTpauna. Cxema GOTOCMHTESA.
MNPEOMETHbIE PE3Y/IbTATbI OBYYEHUA
Yyawmeca goNKHbI 3HATb:
. npMmepbl N1aCTUYECKOro 06MeHa;



. aTanbl $OTOCKMHTE3A U €ro posb B Npupose.

Yyawmeca fONXKHbl ymeTb:

. OnuCbiBaTb OOMEH BELLECTB U NpeBpPaLLEHNE SHEPTUN B K/IETKE;

. NPUBOANTb NOAPO6HYIO Cxemy npoueccos GOTOCMHTE3a M BUocKHTe3a benka.
OcHoBHble noHATUA. ABTOTpOdbI. FeTepoTpodbl. PoTOCHMHTES.

CseTtoBasn ¢asza. TemHoBana ¢asa.

Tema 3.4
DENEHUE KNETKU. MUTO3 (1 u)

[eneHne Knetok. KneTtkM B MHOFOKNeTo4HOM opraHusme. [loHATME O
AndodepeHUMpoOBKE KNETOK MHOFOKNETOYHOrO OpraHmama. MUTOTUYECKMM  LMKA:
nHtepdasa, peaynaukauma [OHK; muto3, asbl MUTOTMYECKOrO AeNeHusa U
npeobpasoBaHMA XPOMOCOM; OBMONOTMYECKMIA CMbICN U 3HAYeHMe muTo3a (becnonoe
Pa3sMHOMeHWe, POCT, BOCMOSIHEHME KAETOYHbIX MNoTepb B (GU3NMONOTMYECKUMX W
NaTONOrMYECKMX YCIOBUAX).

[AemoHcTpauma. Purypbl MUTOTUYECKONO AEeNEeHUA B KNETKAaX KopelwkKa JiyKa nog,
MWKPOCKOMOM M Ha CXeme.

JTabopaTopHble 1 npakTuyeckme paboTbl

M3yuyeHMe MUTO3a B KNETKax KOpewkKa NyKa (BMPTyasbHO W/MAM Ha TOTOBbLIX
npenaparax).

MNPEOMETHbIE PE3Y/IbTATbI OBYYEHUA

Yyawmeca JoNKHbl 3HATDb:

. MUTOTUYECKUIN N YKUSHEHHbIN UUKAbI KNETKU;

. 6MoIormyeckoe 3Ha4YeHne M1To3a.

Yyaumeca AONXKHbI yMeTb:

. ONMUCbIBaTb CTPOEHMNE U GYHKLNM XPOMOCOM;

. [1aBaTb onpeaeneHne KapmoTmna U XxapakTepmsoBaTb €ro;
. OnucbiBaTb MUTO3 Mo dhasam;

. Pa3InyaTb MUTOTUYECKUIM U 3KU3HEHHbIN LIMKAbI KNETKM.

OcCHOBHble MOHATUA. MMU3HEHHbIM UMKA KNeTKn. Xpomocombl. Kapuotun.
MWTOTUYECKMN UMKA;, MUTO3. buonormyeckmm cmbicn mutosa. lpodasa. Metadasa.
AHada3za. Tenodasa. Pennmkauymsa (peaynnukauma) AHK.

Tema 3.5
PASMHOEHUE: BECMOJIOE U NONTOBOE (1 u)

CywHoctb n ¢opmbl pPa3MHOXKeEHMA oOpraHn3moB. becnonoe pasmHoXKeHUe
PacTEHU W KUBOTHbIX. Buabl 6ecnonoro pasmHoXKeHua. BapuaHTbl BeretaTMBHOrO
pa3MmHoXeHUA. [1onoBOe pPa3MHOMEHME KUBOTHbIX WM PACTEHWUM; rameTbl, NOJIOBOMU
npouecc. buonornyeckoe 3sHa4eHMeE NONOBOro PAa3MHOMXKEHMS.

JemoHcTpauuna. Cxembl, UANOCTPUPYIOLLME CNOCODbI BEreTaTUBHOIrO Pa3sMHOMKEHUA
pPacTeHWU; MUKponpenapaTtbl ANLEKNeTOK; doTorpadumn, oTparkatolwme pasHoobpasue
NOTOMCTBA Y OAHOW Napbl poanTenemn.



NMPEAMETHbIE PE3Y/IbTATblI OBYYEHUA
Yyawmeca A0NKHbI 3HATb:

. bopmMbl M pacnpocTPaHEHHOCTb 6ECNOIOr0 Pa3MHOMKEHUS;

. CYLHOCTb MO/I0BOr0 PasMHOXEHMA M ero 6Monornyeckoe 3HaveHue.
Yuauymecs A0/KHbI YMETb:

. XapakTepn3oBaTb 6MONOrMYECKOe 3HaUYeHNe 6ecnoioro PasmHoOMXKeHus;
. 06bACHATL MPEMMYLLECTBO NOJIOBOIO Pa3MHOMKEHUA.

OcHoBHble nNoOHATMA. Pa3smHOXeHue. becnonoe pasmHoxeHue. [lonosoe
pa3smHoXKeHue. BeretaTmBHoe pasmHoxeHue. [Lenenue. CnopoobpasosaHue. Cnopa.
PereHepauua.

Tema 3.6
OBPA30BAHME MNOJI0BbIX KNETOK. MEMO3 (1 u)

Meros 1 ero oTamumsa ot MnTo3a. bnonormyeckoe 3HaueHne menosa. lameTtoreHes.
dTanbl 06pa3oBaHMA MONOBbLIX K/AETOK: PAa3MHOMXEHMEe, POCT, co3peBaHue (melio3s) u
dopmmpoBaHUe NONOBbIX KNeToK. OcobeHHOCTU cnepmaToreHesa u osoreHesa. 3HauyeHue
rameToreHesa.

NPEAMETHDIE PE3Y/IbTATbI OBYYEHNA

Yyawmeca JONKHbI 3HaTb:

- CYWHOCTb Melo3a n ero bnonormyeckoe 3Ha4eHune,

- npouecc rametoreHesa 1 ero stanbl.

Yyawmeca [0NKHbI YMETb!

- XapaKTeEPU30BATb 6ruonornmyeckoe 3HayeHme NoaA0BOro Pa3sMHOXEeHUA,

- 0b6bACHATL npouecc Melno3a u XapaKTepmn3oBaTb ero aTanbl;

- onumcoblBaTb npouecc rameToreHesa “n BblOenNnATb 0cobeHHOoCTH

cnepmaTtoreHesa v oBoreHesa.

OcHoBHble noHATMA. Menos3. FameTtbl. Anueknetka. Cnepmartosoma. Cnepmuii.
FameToreHes. CnepmatoreHes. OsoreHes. Ctagua pasmHoXKeHuA. Ctagmna pocta. Cragma
co3peBaHua. Ctagna popmuposaHma. PasgenbHononble opraHmM3mbl. FfepmadpoanToi.

Tema 3.7
ONNOAOTBOPEHME (1 u)

OnnopoTBOpPEHME M €ro0 CYWHOCTb. BbuonorMyeckmMin cmoicn ONNOA0TBOPEHMA.
BapuaHThbl onn0A0TBOPEHUA (HapyKHoe, BHYTpPEHHee, nepekpecTHoe,
CamMoonI040TBOPEHUE, eCTECTBEHHOE M UCKYyCCTBEHHOE). Ocob6eHHOCTN ONN0AO0TBOPEHMA
Y pacTeHun. [1JBOMHOE ONN1040TBOPEHMNE Y MOKPbITOCEMEHHDIX.

NPEAMETHbIE PE3Y/IbTATbI OBYYEHWNA

Yyawmeca JOMKHbI 3HATb:

. CYLHOCTb ONN0A0TBOPEHUA U €ro Pa3HOBUAHOCTH.
Yyaupecsa A0/IXKHbl YMETb:
. 06BACHATL NpoLEcc ONA0A40TBOPEHUA U 0O6pa30BaHUA 3UTOTHI.

OcHoBHble NoHATMA. ONN0A0TBOPEHME: HAPYKHOE, BHYTPEHHEE.
OcemeHeHue. 3uroTa. [JBoMHOE on1040TBOPEHME.
Tema 3.8



MHOUBUAYANbHOE PA3SBUTUE OPFTAHU3MOB (1 u)

OmbpunoHanbHbIM nepuog pa3suTna. OCHOBHble 3aKOHOMEPHOCTU papobneHus;
obpasoBaHMe OAHOCNOMHOrO 3apoabiwa — 6nacTynbl. [acTpynaumMa; 3aKOHOMEPHOCTU
06pa3oBaHMA ABYXCNOMHOrO 3apogblla — racTpynbl. [lepBUYHbINA OpraHoreHes U
AanbHenwana anddepeHUMpPoBKa TKaHEW, OpraHoB M cuctem. [locTambpnoHaNbHbIN
nepuon passutna. dopmbl NocTambpuoHanbHOro nepuoga passutuA. Henpamoe
pa3BUTUE; NOAHbIA U HenosHbIn MmeTamopdo3. BMONOrMYECKMIA CMbICA Pa3BUTMA C
meTamopdosom. MNpamoe passutume.

AemoHcTpauma. Tabnuupl, WANOCTPUPYIOWME NPOLLECCbl pPaH- HUX 3Tanos
3MBpPMOHANbHOTO  pPa3BUTUA U mMeTamopdo3a Yy YNEHUCTOHOIMX, MO3BOHOYHbIX
(*KeCTKOKpPbINIbIX 1 YelyeKpbiabiX, aMdnbduin); cxembl NpeobpaszoBaHUsA OPraHOB U TKAHEN
B MpoLecce oHTO- U dunoreHesa.

NPEAMETHDBIE PE3Y/IbTATbl OBYHEHUA

Yyawmeca AoNKHbI 3HATb:

. onpegeneHmne NOHATUA KOHTOreHe3»;

. nepnoan3aumnto MHAMBUAYANbHOMO Pa3BUTHUA;

. 3Tanbl SMOPMOHANBHOrO PA3BUTKUSA;

. $opMbI NOCTIMBPMOHANIBHOIO PA3BUTUSA,

. 0COBEHHOCTM NPAMOro pPa3BUTUSA.

Yyawmeca fONKHbI yMeTb:

. ONuCbiBaTb MPOLECCbI, NpoucxogdAwme npu apobaeHun, racTpynaumm wm
opraHoreHese;

. XapakTepmnsoBaTb GOpMbl NOCTIMOPUOHANBHOTO PA3BUTUS;

. pa3nMyaTb NOAHbIA U HEMNOAHbIN MeTamopdo3;

. PacKpbIBaTb BUONOrMYECKMIA CMbICA Pa3BUTUA C MeTamopdo3om;

. XapaKTepmn3oBaTb 3Tanbl OHTOreHe3a.

OcHoBHble MOHATMA. OHTOreHes. Tunbl OHTOreHesa. ImbpuoreHes. [OpobneHue.
Factpynauma. Henpyna. PocT: orpaHUYEHHbIN U HEOTPAHUYEHHbIN.

Tema 3.9
OHTOrEHE3 YENOBEKA. PENPOAYKTUBHOE 340POBbE (1 u)
OcobeHHOCTM 3MbpUOHaNbHOTO Pa3BUTUA YenoBeka. lMpouecchbl, Nponcxogawmne Ha
paHHKX 3Tanax ambpuoreHesa (popmupoBaHMe mopynabl U 6aactynbl). NMpeannoaHbiA w
nnogHbin  nepuodbl.  PoxaeHue.  [OCTIMOPMOHANBHBLIA  Nepuosg  PasBUTUA:
A0PEenpPOAYKTUBHbIN, PEnpPOAYKTUBHbIA Mepuoapl, CTapeHne n cmepTb. Kputuyeckue
nepuvoabl OHTOreHesa. BanAHME HUKOTMHA, ANKOroNA W HAPKOTMKOB Ha pa3BUTUE
3apoAplllia U penpoayKTUBHOE 340P0BbE YeN0BEKA.
OemoHcTpauma. Tabauubl, WANOCTPUPYIOLWME MPOLECChl PaH- HUX 3Tanos
aMBpPMOHANBbHOTO Pa3BUTUSA YelOBEKa.
MPEAMETHbIE PE3Y/IbTATbl OBYYEHUA
Yyawmeca A0/1KHbI 3HATb:



- 0COOEHHOCTM OHTOreHe3a 4e/10BEKa,

. nepuoamnsaumio MHAMBMAYAbHOTO Pa3BUTUS YE/IOBEKA;
. 3Tanbl 3M6PMOHANbHOIO PA3BUTUS YE/I0BEKA;
. 0CcobeHHOCTM M Nepmoam3aLmio NOCTIMOPUOHANBHOIO Pa3BUTUA YesloBEKa.
Yyawmeca foNKHbI yMeTb:
. OnucbiBaTb MPOLECChl, Npoucxogduine npu ApobaeHun, racTpynauum u
OopraHoreHese Ye/I0BEKa;
. XapaKTepu3oBaTb MOCTIMOPMOHA/IbHOE Pa3BUTME YeNoBeKa Mo 3Tanam U

KpUTUYeCcKue nepmoabl OHTOreHesa.
OcHoBHble noHATMA. Mopyna. bnactyna. lactpyna. Henpyna. JopenpoayKTUBHbIN
nepwuog,. PenpoayKktnsHbin nepuog. Nepunop ctapeHms.

Tema 3.10

F’EEHETUKA — HAYKA O 3BAKOHOMEPHOCTAX
HACNEACTBEHHOCTU U USMEHYUBOCTMU.

r. MEHAE/Ib — OCHOBONO/TOXHWUK TEHETUKU (1 u)

OTkpbiTne . MeHaenem 3aKOHOMEPHOCTEN HAcNea0BaHMA NMPU3HAKOB. OCHOBHbIe
NMOHATMA reHEeTUKM (reH, IOKYC, FOMO- 1I0FMYHbIe XPOMOCOMbI, FOMO3UroTa, reTepo3nroTa,
AOMWHAHTHOCTb, PELEeCcCUBHOCTb, reHoTun, ¢eHoTun). Mbpuaonornyecknn  meTos,
N3y4yeHUA HaCcNeLCTBEHHOCTMW.

demoHcTpauma. PoaocnoBHble  BblAalOWMXCA  NPeAcTaBUTENEen  KyAbTypbl.
XPOMOCOMHbIE QHOMANUN YeNOoBEKa U UX GEeHOTUNMNYECKNE NPOABAEHUA.

NMPEOMETHDIE PE3YJ/IbTATbI OBYHEHWNA

Yyawmeca JONKHbI 3HaTb:

. OCHOBHble  TFeHEeTUYeCcKMe MOHATUA: TeH, [AOMMHAHTHbIA NpPU3HaK,
PEeLLEeCCMBHbBIN NPU3HaK, GeHOTUN, FreHOTUN;

. CYLLHOCTb rMbpMA0N0rMyeckoro MetToaa U3y4eHnsa HacieacTBEHHOCTM.

Yyawpeca AOoNKHbI YMETb:

. MCNONb30BaTb TEHETUYECKYID CUMMBOJIMKY MNPU  COCTaB/NIEHUU  CXEM
CKpeLLMBaHUS;

. 3anucbiBaTb FEHOTUMNbI OPraHU3MOB U BbIMUCLIBATb UX FAMETbI.

OcHoBHble noHATMA. HacneactBeHHOCTb. M3meHUYMBOCTb. [eH. FeHoTuUn. PeHoTun.
Annenb. [JOMWHAHTHbIA NpPU3HaK. PeueccuBHbIM nNpusHaK. Mbpua. AnbTepHaTUBHbIN
npusHak. lomo3uroTa. [eTepo3unrora.

Tema 3.11
3AKOHOMEPHOCTU HACZIEAQOBAHUA. MOHOTMBPUAHOE
CKPELLMBAHME (1 u)
MoHornbpuaHoe ckpewmBaHme. IoMMHaAHTHbIE N PELLECCUBHbIE NPU3HAKK. Annenmu
W annenbHble reHbl. [OMO3UTroTbl U reTepo3nroTbl. [epBbi 3akOH MeHaena — 3aKoH
eanHoobpasua rmbpmnaoB NepBoro NOKoAeHua (NpaBuiIo AOMUHUPOBAHMA). BTopoit 3aKoH
MeHaena — 3aKOH pacluenneHus. 3akoH (rmnoTtesa) YnctoTbl ramet. LinTonornuyeckue



OCHOBbI MOHOTMBPUAHOIO CKpeLUBaHUA.

demoHcTpauua. Cxembl CKpeLlmBaHua, unncTpupyowme onbitel .
MeHaens no MOHOrMBPUAHOMY CKPELLMBAHMUIO.

JTabopaTopHble 1 npakTuyeckme paboTbl

PeweHue 3aaa4 Ha MOHOrMbpUAHOE CKpeLLnBaHme.

NPEOMETHbIE PE3Y/IbTATbI OBYYHEHNA

Yyawmeca A0NKHbI 3HATb:

. nepBblii U BTOPOM 3aKOHbI MeHaens;
. 3aKOH YMCTOTbI FAMET;
. LUUTONIOrMYECKME OCHOBbI MOHOTMBPUAHOIO CKpeLLMBaHMA.

Yyawmeca fONXKHbI ymeTb:

. COCTaBNATb CXEMbl MOHOTMOPUAHOIO CKPELLMBaAHUSA;

. pelwaTtb reHeTU4YecKkme 3aa4m Ha MoOHOrMbpumaHoe cKkpelwmBaHue.

OcHOBHble NOHATUA. [JOMMHAHTHbIA MPU3HAK, PELECCUBHbIA MNPU3HAK. Annens,
annenbHble reHbl. 3aKoH eguMHoobpasua rmMbpuaoB nepBOro MNOKONEHUA. 3aKoH
pacwenneHua. 3aKoH YNCTOTbl rameT. [OMO3UTOTHbIE N FreTEPO3UTOTHbIE OPraHU3Mbl.

Tema 3.12
3AKOHOMEPHOCTU HACNEAOBAHUA. AUTUBPUAHOE
CKPELUMBAHUE (1u)

AnrnbpunaHoe cKpewmBaHue. TpeTuit 3akoH MeHAaenss — 3aKOH He3aBUCUMMOTO
HacneL0BaHMA NPU3HAKOB. AHANN3NPYIOLLEE CKpeLLUBaHHUeE.

AemoHcTpauua. Cxembl CKpewmBaHuA, nancTpupyowme onbitel . MeHgena no
ANTMbpUAHOMY CKPELLUBAHMUIO.

NabopaTopHbie 1 NpakTUYeckme paboTbl

PeweHwne 3aaa4 Ha gUrnbpuaHoe cKpelwmBaHue.

NMPEAMETHbIE PE3Y/IbTATblI OBYYEHUA

Yyalwmecs gONXKHbI 3HATb:

. TpeTui 3aKoH MeHpaens.

Yyawmeca foNKHbI yMeTb:

. COCTaBAATb CXeMbl AUTMOPUAHOIO CKPELLMBAHMA;

. COCTaBNATb peLueTky MNeHHeTa;

. pewaTb reHeTUYeCcKme 3aa4n Ha AUrMbpuaHoe CKpeLLmBaHue.

OCHOBHble  MOHATUA. 3aKOH  HEe3aBUCUMMOro  HacnegoBaHUMA  MPU3HAKOB.
AHanusupyouwee ckpewmsaHme. PeweTKa lNeHHeTa.
Tema 3.13
XPOMOCOMHAA TEOPUA HACNEACTBEHHOCTMU (1 u)
XpOMOCOMHaA TeopuA HacneacTBEeHHOCTM. 3akoH MopraHa. pynna cuensieHua.
MpUYMHBI HapyLWEeHNA cuenaeHuA reHos.
demoHcTpaumna. Cxembl CKpewmBaHuA, nantocTpupytowme onbitel T. MopraHa u
KpOCCUHroBep.
JTabopaTopHble K NpakTUyeckne paboTsbl



PeweHwne 3agay Ha cuenneHHoOe HacneaoBaHue NMPU3HAKOB.

NPEOMETHBIE PE3Y/IBTATbI OBYHEHUA
Yyaumeca fONXKHbI 3HaTb:

. OCHOBHbI€E MON0KEHMA XPOMOCOMHOM TEOPUM HACNeACTBEHHOCTH;

" 3aKOH MopraHa;

. NPUYMHbBI HAapYLLIEHMA cuenaeHuns.

Yyawmeca fONXKHbl ymeTb:

. COCTaBNATb CXEeMbl CKpewmBaHMA NpU  CUENNEeHHOM Hac/nen0BaHUU
NPU3HAKOB.

OCHOBHble MOHATUA. XPOMOCOMHAA Teopua HACNeACTBEHHOCT!.
3akoH MopraHa. KpoccuHrosep. [pynna cuensieHus.

Tema 3.14
COBPEMEHHDbIE NPEACTAB/IEHUA O TEHE U TEHOME (1 u)
feHOm. [eHOTMN KaK cucTema B3aMMOAENCTBYKOWMX reHoB. B3ammopencrsuA
annenbHbIX U HeannenbHblX reHos.
AemoHcTpauuna. Cxembl FreHOMOB M FEHOTUMOB.
NPEOAMETHbIE PE3Y/IbTATbl OBYHEHNA
Yyauwmecs AONKHbI 3HATb:

. onpeaeneHns NOHATUN «KTEHOMY» U KTeHOTUNY;
. BUAbl B3aMMOAENCTBUA FTEHOB.
Yyawmecs gONKHbl YyMeTb:
. pPa3nMyaTb NOHATUA «TEHOM», KTEHOTUMNY», KTeHOPOHAY;
. onpeaensTb BUAbl B3aMMOAENCTBUA aNNeNbHbIX U HeanNneNbHbIX FeHOB.
OcHoBHble NoHATUA. ['eH. TeHOM. TeHOTUN. B3anmoaencTBms reHos.
Tema 3.15
FTEHETUKA MNMONA (1 4)

XpomocoMHoe onpeaeneHve nona. AyTocOMbl WM MOMOBble  XPOMOCOMbI.
FomorameTHbIN U reTeporameTHbl non. MpusHaKku, cuenieHHble ¢ NON0OM.

AemoHcTpauma. CXembl XpOMOCOMHOTO onpeaenieHma nona.

JTabopaTopHble M NpPaKTUYECcKne paboThbl

PeweHune 3aa4 Ha cuenaeHHoe C NOJI0OM Hac/ieloBaHNE NPU3HAKOB.

NMPEOMETHBIE PE3Y/IBTATbI OBYHEHUA
Yyauwmeca fONXKHbI 3HATb:

. XPOMOCOMHOE onpegeneHume nona;

. NPM3HAKK, CLLENIEHHbIE C MO/IOM;

. FTOMOraMeTHbIM M reTeporaMeTHbIN MO Y PA3/IMYHbIX OPraHU3MOB.
Yyawmeca foNKHbI yMeTb:

. COCTaBNATb CXEeMbl CKpewMBaHMA NpPU  HAcNeaoBaHWM  MNPU3HAKOB,

CLLen/IeHHbIX C MONOM;



. onpeaenAtb rOMOrameTHbIM UM  reTeporameTHbli NOA MO CXemam
CKpeLLnBaHuA.

OcHoBHble noHATUA. MNMon. fTomorameTHbIN NoA. FeTeporameTHbiM non. MNpu3Hakwy,
cuenaeHHble C MONOM.

Tema 3.16
M3MEHYUBOCTb: HACNEACTBEHHAA MW HEHACNEOCTBEHHAA (1 u)
M3mMeHYMBOCTb KAk OAHO M3 OCHOBHbIX CBOWCTB ’KMBbIX OPraHM3MOB.
HacnepctBeHHaa (reHoTMNMYecKas, MHAMBMAYaNbHaA, HeonpeaeneHHas). MyTaunoHHas
M KOMDOMHATMBHAA WM3MEHYMBOCTb. MyTaumm UM myTareHbl. HeHacneacTBeHHas
(onpepeneHHasn, rpynnosas, mMoandUKaLMOHHAA) nsmeH4YnBocTb. Mogudukaummn. Hopma
peakuum.
AemoHcTpauusa. Mpumepbl HacneaCTBEHHOM (MYTaUMOHHOM M KOMOMHATUBHOM) U
HeHacneACTBEHHOM (MoAMPUKALLMOHHOM) U3MEHUYMBOCTU, MEXAHU3MOB MyTaLUA.
JNTabopaTopHble K NpakTUyYeckne paboTobl
N3yyeHne mogmnpmKauMOHHON N3MEHUYMBOCTM HA NPUMepe pPacTeEHUN.
MNPEOMETHbIE PE3Y/IbTATbI OBYYEHUA
Yyawmeca goNKHbl 3HaTb:

. onpeaeneHne uU KnaccuduKkaumo M3SMeHYMBOCTY;

. Knaccudumkaumio HacneaCcTBEHHON M3MEHYMBOCTY;

. npumepbl moanduKaummn.

Yyawmeca foNKHbl yMeTb:

. pa3/inyaTb BUAbI USMEHUYMBOCTY;

. oLeHMBaTb BO3MOXHbIe NOoCAeaCcTBMA BAUAHUA MyTareHoB Ha
OpraHu3m.

OcHoBHble MoOHATMA. M3MeH4YMBOCTb: HacCNeACTBEHHAasA W HeHac/neACTBEeHHas.

MyTaumun. MyTtareHnbl. Mogmudoukaunm. Hopma peakumnm.
Tema 3.17
FTEHETUKA U 340POBbBE YE/TIOBEKA (1 u)

[eHeTnKa yenoBeka n ee pasgesbl. MeToabl reHeTUKM YenoseKa. HacneactseHHble
60n1€e3HU, reHHble N XPOMOCOMHble. COMaTUYeCKUe 1 reHepaTUBHbIe MyTaumu. MpuHUMNBI
340p0OBOro 06pasa KWU3HW, ANATHOCTUKKU, MNPOPUNAKTUKM WU NIEYEHUA TFeHEeTUYECKUX
6onesHen. MeanKo-reHeTMYECKOEe KOHCYIbTUPOBAHME.

[AemoHcTpaumsa. NMprumepbl reHHbIX 1 XPOMOCOMHbIX 6Hone3Hen YenoBekKa.

NMPEOMETHbIE PE3YJ/IbTATbl OBYHEHWNA

Yyawmeca JONKHbI 3HATb:

. KnaccudpuKaumo myTaunii U HacneacTBeHHbIX bonesHen YenoBeKa;

. NPMHUMMNbI 340P0BOr0 06pasa *KU3Hu;

. MeToAbl AMArHOCTUKKM, MNPOPUNAKTUKM U Jle4eHMA HacnenCcTBEHHbIX
6onesHen.

Yyauwmecsa AONKHbI YMETb:



. pa3nnyaTtb HacneacTBeHHble 60N1e3HM YeN0BEK];
. oueHMBaTb (aKTOpPbl PUCKA BO3HMKHOBEHWUA HACNEeACTBEHHbIX 6one3Hel
YyenoBeKa.
OcHOBHble NOHATUA. [eHHble 601e3HU. XPOMOCOMHbIe HonesHu.
ComaTtnyeckme mytaumn. leHepaTUBHbIE MyTaLUN.
Tema 3.18
CENEKUUA: OCHOBHbIE METOA4bl U AOCTUXEHUA (1 u)
Cenekuma. Nopopga, copt, wtamm. MeTtoapl cenekunn. LleHTpbl MpoUCXoXaeHuAa
KY/NbTYpPHbIX pacTeHui. BKnag H. . BaBunoBa B pa3BuUTME FrEHETUKU U CENEKLMUN.
AemoHcTpauma. KapTa ULEHTPOB  MNPOUCXOXKAEHUA  KYAbTYPHbIX  PaCTEHUN.
N306parkeHna nopos PasIMUHbIX AOMALLHNX }KUBOTHbIX M COPTOB KY/bTYPHbIX PaCTEHUN.
MNPEAMETHbIE PE3Y/IbTATbI OBYYEHNA
Yuawmeca JOMNKHbI 3HATb:

. onpeaeneHne cenekumn Kak Hayku u ee TeopeTMyeckme OCHOBbI (FreHeTMKa);
. MeTo/bl CeNneKkumu;
. LEeHTPbl NPOUCXOXKAEHUA KYNbTYPHbIX PAaCTEHUN.

Yyawmeca J0MKHbl YyMeTb:

. OTAMYATb APYr OT ApYyra MeToAbl CeNeKkunm;

. pPa3nMyaTb NOHATUA «NOPOAA», KCOPT», KWUTAMMY.

OcHoBHble noHaTuA. Cenekuus. Mopoaa. Copt. Wtamm. OT6op. MMbpuamsaums.
BanskopoacTBeHHOe CKpelnBaHme. eTteposunc. Yuctble IMHUMN.

Tema 3.19
BUOTEXHO/10TUA: OOCTUKEHUA U NEPCNEKTUBbLI PA3BUTUA (1 u)

buotexHonorma. [eHHas  UHXeHepuAa. [eHeTU4eckn  moanduuMpoBaHHbIE
opraHn3mbl. K1oHMpoOBaHMe. ITUYECKNE acneKTbl BUOTEXHOIOTUMN.

[JemoHcTpauua. Cxembl KNIOHMPOBAHUA n cOo34aHunA reHeTUYeCcKu
MOANDULMPOBAHHbIX OPraHNU3MOB.

NPEOAMETHbIE PE3YJ/IbTATbI OBYHEHWNA

Yyawmeca JOMKHbI 3HATb:

. onpeaeneHue 1 3agayum bMoTexHonornu;

. meToabl broTexHonornu;

. 3TMYECKME acneKTbl BUOTEXHONOrMYECKMX Pa3paboToK.

Yyawmeca gONXKHbI yMeTb:

. OLEeHMBATb  3TUYECKME  aCMeKTbl  HEeKOTOpbiX  BUMOTEXHONOTrMYECKMX
pa3paboToK;

. NOHMMaTb HeobxoaMMOCTb OMOTEXHONOTMYECKUX UCCNeAOBaHMA  AnA

noBblWeHnA 3PPEKTUBHOCTU CENbCKOXO3ANCTBEHHOIO MPOU3BOACTBA M CHUMKEHWUS
cebecToMmocTm NpoayKUUN.

OcHoBHble nNOHATUA. buotexHonorua. [eHHaa WuHXeHepuAa. KnoHupoBaHwMe.
brnoaTtuKa.

MexXnpegmeTHble CBA3U



HeopraHunuyeckasa xumua. OxpaHa npupoabl OT BO3AENCTBUA OTXOA0B XMMUYECKUX
NpPoOM3BOACTB.

OpraHuyeckaa xumus. CTpoeHue U PYHKUMU OpraHUYECKUX MOJIEKY U  UX
MyTareHHoe JencTBume.

®dusnka. PeHTreHoBCKoe W Apyrue usnydyeHus. MoOHATUE O [03€ U3NYYEeHUs U
6uonormyeckom 3awmTe.

METANPEAMETHbIE PE3Y/IbTATbl OBYYEHWA

Yyawmeca fONXKHbl ymeTb:

. paboTaTb C y4eOHMKOM, COCTAaBNATb KOHCMEKT naparpada, cxembl M Tabaunupl;

. pa3pabaTtbiBaTb N/IAH-KOHCMEKT TEeMbl, WCMNO/b3ysA Pa3Hble WCTOYHUKMK
nHpopmaumu;

. rOTOBUTb YCTHble coobLieHnsa, pedepaTbl N Npe3eHTaUUM Ha 3a4aHHYI0 TEMY;

. No/Nb30BaTbCA NOUCKOBbIMM CUCTEMAMM MHTEepHEeTa.

JIMYHOCTHDbIE PE3Y/1IbTATbl OBYYEHUA

. NpoasneHne  4yBCTBa POCCUICKOMN rPaXK4aHCKoM NOEHTUYHOCTH,
naTpMoTM3ma, NtobBM 1 yBarkeHnA K OTeyecTBy, YyBCTBA rOPA0CTM 3a CBOO PoauHYy;

. OTBETCTBEHHOE OTHOWEHMEe K Yyyebe, rOTOBHOCTb WM CNOCOBHOCTL K
camoobpa3oBaHmIo;

. dopmMmMpoBaHNE MOTMBALUM K OBYYEHUIO M NO3HAHUIO, OCO3HAHHOMY BbibOpy
oyaywen npodeccuu;

. CNOCOBHOCTb CTPOUTL MHAMBUAYANbHYIO 06PA30BaTE/IbHYIO TPAEKTOPWIO;

. dopmMmMpoBaHUE LENOCTHOFO eCTECTBEHHO-HAYYHOrO MMPOBO33PEHMS;

. cobntoaeHne npaBu NOBeAEHUA B NPUPOLE;

. YMEHME peann3oBbiBaTb TEOPETUYECKME NO3HAHUA HA MPAKTUKE;

. CNoCcobHOCTb NPM3HABATb COBCTBEHHbIE OLUIMOKN M NCNPABAATD UX;

. yMeHMe apryMmeHTUPOBaHHO M 06OCHOBAHHO OTCTaMBaTb CBOO TOYKY 3pEHUA;

. KPUTUYHOE  OTHOWEHME K  COOCTBEHHbIM  MOCTYMNKaM, OCO3HaHWe
OTBETCTBEHHOCTW 33 UX Pe3yNbTaThl;

. yBaXkutenbHoe n fobporkenaTeNbHOE OTHOLLIEHME K APYTMM NHOAAM;

. YMeHME CaywaTb M CAblwaTb APYrnx, BeCTU AUCKYCCUIO, ONepuMpoBaTb
dakTamu.

MepeuyeHb NabopaTopHbIX U NPAKTUYECKUX paboT

1. MpuroToBAEHNE N ONMCAHNE MUKPONPENAPaTOB KNETOK PACTEHUN.

2. N3yyeHne KneToKk 6aKTepuii Ha rOTOBbIX MUKpOMNpenapaTax.

3. M3yyeHne MnUTO3a B K/ETKax KOpeLlKa /iyKka (BUPTyaNbHO U/UAM HA rOTOBbIX
npenaparax).

4. PelseHune 3a4a4 Ha MOHOIMOPUAHOE CKPELLIUBAHME.

5. PelweHune 3a4a4 Ha gUrnbpunaHoe cKpewmBaHme

6. PeweHune 3agay Ha cuenneHHoe Hacled0BaHUE MPU3HAKOB

7. PeweHune 3aga4 Ha cuenneHHoe C NOJIOM Hac/ieg0BaHMeE NPU3HAKOB

8. N3yyeHne moamPprKauMOHHON N3MEHUYMBOCTU Ha NPMUMEpPE PAaCTEHUN.



TemaTuueckoe naaHupoBaHue 10 Knacc

Tema Ha3ssaHue Kon-
BO YacoB
BeeaeHue 1
Paspgen 1. buonormna Kak Hayka. MeToabl Hay4HOrO
NO3HaHUA
Tema Kpatkaa wuctopua passutna buonornun. Cuctema 1
1.1 H6MoN0rMYecknx HayK
Tema CyLWHOCTb M CBOMCTBA XMBOTO 1
1.2
Tema YpoBHU OpraHM3auum »KuBowm matepun. MeTtoabl 1
1.3. 6uonormn.
Paspen 2 Knetka
Tema NcTopuna nsyyeHmna knetkn. KnetouyHaa teopuma 1
2.1
Tema XMMMYECKMIN COCTAB KNETKMU 1
2.2
Tema HeopraHnyeckune BeLecTsa KNeTKn 1
2.3
Tema OpraHunyeckne BewecTBa. ObLWAn XxapaKTepuCcTMKa. 1
2.4 nnnapl
Tema OpraHuyecKkue BewecTsa. Yrnesoabl. benku 1
2.5
Tema OpraHunyecKkue BewecTBa. HykKnenmHoBble KUCNOTbI 1
2.6
Tema JyKapuoTmyecKkas KneTka. LUuTtonnasma. 1
2.7 OpraHoungpbl
Tema KnetoyHoe aapo. Xpomocomsl 1
2.8
Tema lNpokapuoTmnyeckasa KneTka 1
2.9
Tema Peannsauma HacneactseHHoOM WHOpMauumM B 1
2.10 KneTKe
Tema HeknetouHasa ¢popma *Kn3Hu. Bupycol 1
2.11
Pasgen 3. OpraHusmbl
Tema OpraHusm — eaunHoe uenoe. MHoroobpasue 1
3.1 OpPraHM3moB




Tema ObmeH BewecTB W NpeBpallEHUE 3SHepruu. 1
3.2 dHepreTUYeckmMin obmeH

Tema Mnactnyecknin obmeH . PoToCcUHTES 1
3.3

Tema HeneHue knetkn. Mumntos 1
34

Tema PasmHoXeHue. becnonoe n nosnosoe 1
3.5

Tema Ob6pa3oBaHMe NOIOBbIX KNeToK. Meio3 1
3.6

Tema OnnopoTtsBopeHme 1
3.7

Tema NHamBmnayanbHOe pa3BuUTUE OPraHM3mMoB 1
3.8

Tema OHTOreHes yenoseka. PenpoagyKTneHoe 340p0OBbe 1
3.9

Tema leHeTHKa - HayKa O HacneacCTBEHHOCTU WU 1
3.10 M3MeH4YnBOoCTU. . MeHaenb — OCHOBOMONOXHUK reEHETUKN

Tema 3aKOHOMepPHOCTU HacneaoBaHuA. MoHornbpuaHoe 1
3.11 CKpewmBaHue

Tema 3aKOHOMEPHOCTM HacnepoBaHuA. OurnbpuaHoe 1
3.12 CKpewmBaHue

Tema . XpOMOCOMHaA TeopmA HacneaCTBEHHOCTHU 1
3.13

Tema CoBpeMmeHHble NpeaCcTaBAEHMA O TeHe U reHOMe 1
3.14

Tema [eHeTMKa nona 1
3.15

Tema MN3meHUYnBOCTb : HacneaCcTBeHHasA 7 1
3.16 HeHacneacTBEHHaA

Tema [eHeTUKa 1 340pPOBbe YenoBeKa 1
3.17

Tema Cenekumna : OCHOBHble METOAbl U AOCTUXKEHMUA. 1
3.18 bnotexHonorua: 4OCTUXKEHUA N NepCneKTUBbI Pa3BUTUA

Tema NMpomexkyTo4Hana aTTecTaums 1
3.19

Bcero: 34

COAEPXAHUE KYPCA
Ba30Bblii ypoBeHb

11 KN1ACC




(1 4 B Hegento, Bcero 33 u)
Paspenl
Bug (21 y)
Tema 1.1
PA3BUTUE BUONOINMU B LOAAPBUHOBCKUIA NEPUOL. PABOTA
K. IMHHEA (1 u)
3BONOUMA U IBONOLIMOHHOE yyeHume. cTopusa 3BONOLMOHHDBIX naen. KpeauMoHusm
n TpaHchopmmam. CucTeMaTUKa Kak HayKa. 3HayeHue pabot K. JInHHeA no cuctemaTtumke
PacTEHUM M XKMBOTHbIX. BUHApPHAA HOMeHKnaTypa.

OemoHcTpauna. MoptpeTbl U buorpadum ydeHblx, BHECWIMX BKNAL B pPasBUTUE
3BOJIOUMOHHbIX UOEN.

MPEAMETHbIE PE3Y/IbTATbl OBYYEHUA

Yyawmeca goNKHbl 3HaTb:

. npeacTaBiAeHUA ecTecTBOUCNbITaTeNEN A0LAPBUHOBCKOM 3MOXU O CYLLHOCTH
XMBOM NPUPOAbI U ee 3BONOLUNN;

. B3rnaabl K. /InHHeA Ha cuctemy XX1BoOro mmpa.

Yyawmeca JOMKHbI YMeTb:

. OLEeHMBATb BKAAA, Pas/INYHbIX YYeHbIX B pas3sutme buonorum n

3BOJIIOLMOHHbIX NAEN.
OcHoBHble NOHATUA. dBontoUMNA. KpeaunoHmnsam. TpaHchopmusm.
JsonoumoHnsm. CuctemaTtnka. buHapHaa HomeHKnaTypa.
Tema 1.2
3BOJIIOUMOHHAA TEOPUA XK. b. IAMAPKA (1 u)
YyeHue o rpagaumm XK1BbIX OPraHM3MOB U NOHATUE
«NecTHuuUa cyuiects». Teopuma Katactpod KioBbe. 3akoHbI JTamapKa (ynparkHeHne u
HeynpaxHeHMe OpraHoOB UM HacnegoBaHwe HnaronpuobpeTeHHbIX  NPU3HAKOB).
MpeactasneHuna Jlamapka 06 nameHUMBOCTU. 3HaUYeHMe Teopun Jlamapka.
JemoHcTpauma. MusHb 1 gearenbHocTb K. b. Jlamapka.
NPEAMETHbIE PE3Y/IbTATbI OBYYEHNA
Yyalwmeca JONKHbI 3HATb:
. OCHOBHbl€e MoNoXeHUA Teopun Jlamapka.
Yyawmeca JONKHbl ymeTb:
. OLLeHMBATb 3HA4YeHMe 3BOJIIOUMOHHOM Teopun JlamapKa Ana pasBuUTUS
6uonormu.
OcHOBHble NOHATUA. 3aKOH. Teopua. dsontoumna. K3ameHUMBOCTb.
Tema 1.3
NPEANOCBLIZIKU BO3SHUKHOBEHUA YYEHUA Y. OAPBUHA (1 u)
MpeanocbiNKM BO3HUMKHOBEHMA YydeHua Y. [apBuHA: [OCTUXKEHMA B 0b6nacTu
€CTEeCTBEHHbIX U COLUMANbHO-3KOHOMMYECKMX HayK (KOCMoroHu4yeckaa Teopua KaHTa—
Nannaca, goctuxeHuma B 061acT XMMKUUK, 3aKOH eANMHCTBA OpraHnM3ma u cpeabl Pynbe—
CeyeHoBa, NnpuHUMN Koppensauun Kioebe, paboTbl K. bapa, pabotbl Y. /laiens, paboTbi A.



Cmuta n T. ManbTyca).

NMPEAMETHbIE PE3Y/IbTATblI OBYYEHUA

Yyawmeca A0/KHbI 3HATb:

. eCTeCTBEHHO-Hay4YHble W  COUMANbHO 3SKOHOMMYECKMEe npeanocbiiku
BO3HMKHOBEHUA Teopumn lapBuHa.

Yyawmeca fONXKHbI ymeTb:

. XapaKTepm3oBaTb NPeAnoCbIIKM BO3HUKHOBEHMA 3BOJIIOLMOHHOM Teopuu
[JapBuHa.

Tema 1.4
3BOJIIOUMNOHHASA TEOPUA Y. AAPBUHA (1 u)
3KcneaAnUMOHHbIM maTepuan Y. dapsuHa. YyeHue [apsuHa 06 M3MEHYMBOCTM.
YueHune [lapsurHa 06 ncKyccTBeH- HOm oTbope. Bceobuwana nHansmnayanbHaa U3SMEHYMBOCTb
M n3bbITOYHAA YMCNEHHOCTb NOTOMCTBA. bopbba 3a cyuiecTBOBaHME M e€CTECTBEHHbIN
oT60p. Buabl 60pbbbl 3a cywectBoBaHue. MNpeanocbiiku 60pbbbl 3a CyL,ecTBOBaHME U
eCcTecTBeHHOro otbopa. 3HauyeHue Teopumn [apBuHa. MOHATUE O CUHTETUYECKOMN TEopUU
9BONOLUNMN.
demoHcTpauuna. buorpaduma Y. [dapsuHa. MapwpyT U KOHKpPETHble Haxoaku Y.
[apBuHa BO Bpema nyTeLllecTBnA Ha Kopabne «burnp».
NPEOMETHbIE PE3YJ/IbTATbl OBYYEHWNA
Yyawmeca gONKHbI 3HATb:

. yyeHune [lapBnHa 06 NCKYCCTBEHHOM OTHOpE;

. yyeHune [lapB1Ha 0 ecTecTBEHHOM oTbope.

Yyawpeca AO0NKHbI YMETb:

. OLEeHMBaTb 0COOBEHHOCTU AOMALIHUX KUBOTHbBIX M KY/JbTYPHbIX PacTEHUN B
CPaBHEHWUU C UX AUKMMWN NPeaKamu;

. XapaKTepmn3oBaTb NPMUNHbI 6OPbObLI 3a CyLLECTBOBAHUE;

. onpeaenaTb 3Ha4YeHMe pas3nYHbIX BUA0B 60pbObI 3a CyLLECTBOBAHME;

. [aBaTb OLEHKY ecTecTBEHHOro otbopa KaKk pe3synbtata 6opbbbl 3a
CYLLLECTBOBAHME;

. oueHuBaTb BKAag Y. JapBrHa B pa3BUTME IBOIIOLMOHHbBIX UOEN.

OcHoBHble NoHATUA. [pynnoBaa N HAMBUAYANbHAA USMEHYMBOCTb. MICKYCCTBEHHbIN
oTbop. becco3HaTenbHbIt M  MmeToauyeckmint otbop. bopbba 3a cywecTBoBaHMe.
EcTecTBeHHbIN OTOOP.

Tema 1.5
BUA: KPUTEPUU U CTPYKTYPA (1 u)

BuA, Kak reHeTMYeckn U301MpPoOBaHHAA CUCTEMA; PENPOAYKTUBHAA U30/1ALUA U ee
mexaHusmbl. Kputepun Bnaa: mopdonornyecknii, pusanonornyecknii, BUoxmmmyeckun,
reHeTUYEeCKUN, IKONOTUYECKUI, reorpadPuyeckuil.

[AeMmoHcTpaums. fepbapum 1 gpyrme  KONNEKUMOHHble  MmaTepuansl,



UNNCTpUpyoWme MopPoorm4eckmn Kputepmm Buaa.

NTabopaTopHble K npakTUyeckmne paboTsbl

M3yyeHne U3MEHYMBOCTM WU  KpuTepueB BMAA, ONUCaHMe BMAOB O
MOPHONOrNYECKOMY KPUTEPUIO.

NMPEAMETHbIE PE3Y/IbTATblI OBYYEHUA

Yyawmeca A0NKHbI 3HATb:

. onpeaeneHne sBnaa;

. Kputepuu Buaa.

Yyawmeca JOMKHbI YMeTb:

. OMUCbIBaTb BUAbI NO PA3/INYHBbIM KPUTEPUAM;

. pa3/inyatb KpUTEPUU BMUAA.

OcHoBHble noHATHA. Bug,. Nonynauma. Kapuotmn. lreHodoHA,
Tema 1.6

NONYNAUMA KAK CTPYKTYPHASA EAUHULIA BUAA (1 u)
MonynsauMOHHAnA CTPYKTYpPa BUAA; SKONOTMYECKUE N TEHETUYECKME XapPaKTEPUCTUKK
nonynauuni. lemorpapuyeckme nokasaTesIn U CTPYKTypa nonynayuu.
NPEAMETHDBIE PE3Y/IbTATbl OBYYEHWA
Yyalwpeca AONKHbI 3HATb:

. onpegeneHuve NoNynauuny;
. CTPYKTYPY NONynauuu.

Yyawpeca f0NKHbI YMETb:

. XapaKTepun3oBaTb CTPYKTYpPY NONyAaLmu.

OcHoBHble noHaTus. MNonynauua. Jemorpaduyeckne nokasatenn. PoxKaaemocTb.
CmepTHOCTb. [Mon10BanA CTpYKTypa nonynaumn. BospacTtHasa CTpyKTypa nonynsaumm.

Tema 1.7
nonynauua KAK EAUHULUA 3BOTIOLUNMU (1 u)
MonynAaumAa — 3/71emMeHTapHaA 3BOJIIOLUMOHHAA eguHUUA. DIeMeHTapHbIN

SBOI'II-OLI,VIOHHbIﬁ maTtepuman n aneMeHTapHoe 3BOJIIOLMNOHHOE AB/1IEHUE.

NMPEOMETHBIE PE3Y/IBTATbI OBYHEHUA
Yyalwmeca AONXKHbI 3HATb:

. CYLLHOCTb reHEeTUYECKMX NPOLLECCOB B NOMNYAALMAX.

Yyawmeca fONXKHbI yMeTb:

. 06BACHATb NPUYMHDBI pa3fefieHnA BUAOB, 3aHMMAtOWMX OBLWMPHBIA apean
obuTaHUA.

OcHoBHble noHATKA. FeHoTUN. TeHOPOHA. PeHOTUN. DNemeHTapHOe 3BONOLUMOHHOE
ABNEHMe. IBO/IIOLMOHHbBIN MaTepuann.
Tema 1.8
®AKTOPbI 3BOJTHOLUUUA (1 u)
dNemMeHTapHble 3BONOLUMOHHbIE GaKTOpbl (MYTaUMOHHbIA Npouecc, u3onaums,
NonynsiUMOHHbIE BOJIHbI, Apeid reHoB, ecTecTBeHHbIM oTbop). Popmbl ecTecTBEHHOro
oT60pa (CTabnNn3nNpyoLWNiA, ABUNKYLLUK, AN3PYNTUBHDLIN). Buabl nsmeHymsoctu. Peseps



M3MEHYMBOCTMW.
AemoHcTpaumnsa. MuBble pacTeHUs U KUBOTHble, repbapum W  KOANekuuw,
NnoKasblBatloLWmMe MHOMBNAYANbHYO N3MEHUYMBOCTD.
NabopaTopHbie 1 NpakTUYeckme paboTbl
N3yyeHne nameH4YMBOCTU Yy 0coben ogHOro BuAaa.
NMPEAMETHbIE PE3Y/IbTATblI OBYYEHUA
Yyawmeca A0NKHbI 3HATb:

. $aKTOpbl 3BONOLMN.
Yyalwmeca foNXKHbI yMeTb:
. 06BACHATL MeXaHM3Mbl PAaKTOPOB 3BONHOLUM.

OcHoBHble NoHATUA. DakTopbl 3BOOUMK. MyTaUMOHHAA U3MeHYnBOCTb. MyTauumu.
MyTauMoHHbIM npouecc. UM3onaums. MonynauMoHHble BOJIHbI. ECTeCTBEHHbIM oT6Oop.
Opend reHos.

Tema 1.9
ECTECTBEHHbIA OTEOP — IN1ABHAA OBUXKYLLAA CUNA 3BONTIOLUUUA (1
u)

dopMbl ecTecTBEHHOro 0T6opa (CTabMAN3NPYOLWNIA, ABUNKYLLMA, AU3PYNTUBHbIN).

NMPEAMETHbIE PE3Y/IbTATblI OBYYEHUA

Yyawmeca AONKHbI 3HAT:

. dopmbl ectecTBEHHOro otbopa.

Yyawmeca foNXKHbl yMeTb:

. pa3nmyatb GOpPMbl eCTEeCTBEHHOrO 0T60pa;

. NPUBOANTb NPUMEpPDI Pa3NNYHbIX GOPM ecTecTBEHHOro oTbopa.

OcHOBHble NoHATUA. ABMXKyLWmMn oT6op. CTabmunmsnpyrowmnim ot6op. An3pynTMBHbIN
oTb0p.
Tema 1.10
AQANTAUUA OPTAHU3MA K YCNOBUAM OBUTAHUA KAK
PE3Y/IbTAT AEMACTBUA ECTECTBEHHOIO OTEOPA (1 4)
MpucnocobutenbHble 0COHBEHHOCTM CTPOEHMA, OKPACcKM Tena W noBegeHuA
KMBOTHbIX. [MoBeaeHYecKme agantaumn. buoxmmmnueckme agantaymm. dusmnonormyeckme
agantaymn. OTHocUTeNbHAA LenecoobpasHOCTb aganTaumm.
AemoHcTpauma. NnnocTpaunm M KuBble PACTEHUA WU KUBOTHble, repbapumn u
KO/NINeKLMK, NoKa3sbiBatowme mopdposiornyeckme agantaumm.
MNPEOMETHbIE PE3Y/IbTATbI OBYYEHUA
Yyawmeca goNKHbl 3HATb:

. KnaccnduKaumio agantaunii;

. TUMNbl MNOKPOBUTENbCTBEHHOMW OKpPacku U  GOpMbl, UX 3HA4YeHWe Ann
BbI’KMBaHWUA;

. 0COBEHHOCTM NPUCNOCOBUTENBHOIO NOBEAEHMS;

. 3HayeHue 3a60Tbl 0 NOTOMCTBE ANA BbIXKMBAHUS.

Yyauwmecsa AONKHbI YMETb:



- npmnBoanTb NPUMEpPHLI I'IpMCI'IOCO6MT€fIbHOI'O CTpoeHNA N noBeaeHnA;

. pasnnyatb Mopdonormyeckne, ©GuU3MONOrMYECKne, OUOXMMUYECKME WU
noseAeHYeCKNe agantaumu;
. 06BACHATb, MOYEMy NPUCNOCODBNEHNA HOCAT OTHOCUTE/IbHbBIN XapaKTep.
OcHoBHble noHATMA. AganTaumna. Mopdonormyeckasa agantauma. dPusnonornyeckas
agantaums. Bruoxmmumueckas agantauums. MNoBegeH4ecKasn aganTaums.
MoKpoBUTENBCTBEHHAA OKpPacKa U ¢opma. Mumukpus.
Tema 1.11

BUAOOBPA30OBAHUE KAK PE3Y/IbTAT 3BOJTIIOLUMU (1 u)

Myt (cnocobbl) U cKopocTb BMAOOOPa3oBaHMSA; reorpadpuyeckoe U 3Konormyeckoe
BMAo0o06pa3oBaHue. Neorpadunyeckas n sKOA0OrMYecKkan N3onauma.

JemMmoHcTpauma. Cxembl, UANOCTpUpYytowme npowuecc reorpaduyeckoro
BMA000Opa30BaHUA; KMBble PACTEHMA U KUBOTHble, repbapum U  KONNEKLMUM,
NnoKasblBatowme pe3yabTaTbl NPMUCNOCOBNEHHOCTM OPraHM3MoOB K cpeae ObuTaHuA W
pe3ynbTaTbl BUA00OPa30BaHUA.

NPEAMETHbIE PE3Y/IbTATblI OBYYEHUA

Yyawmeca AONKHbI 3HATb:

. dopmbl BUAOOO6pasoBaHMA. Yualumeca A0MKHbI YMETb:
. XapaKTepmu3oBaTb  MNPOLLECC  3KONOTMYEecKoro U reorpaduyeckoro
BMA006pa3oBaHums.

OcHoBHble NoHATUA. BupgoobpasosaHue. NeHodoHA. M3onsauma. Feorpaduyeckoe
BMA006pa3oBaHue. dKonornyeckoe BuaoobpasoBaHme.

Tema 1.12
COXPAHEHME MHOIOOBPA3UA BUAOB KAK OCHOBA YCTOMYUBOTO
PA3BUTUA BUOCPEPDI (1 u)

Buonormnuyeckmin nporpecc n bnonormyeckuii perpecc.

MpUYKHbI BBIMUpPaHMA BUA0B. Buonornyeckoe pasHoobpasue.

NMPEOMETHDIE PE3YJ/IbTATbI OBYHEHWNA

Yyawmeca A0NKHbI 3HATb:

. rNaBHble HanpaB/ieHUsA 3BONOLMN;
. NPUYMHbLI BBIMWMPAHWUS BUOOB;

. NyTW AOCTUXKEHUA BMONOrMYeckoro nporpecca.

Yyalpeca AONKHbI YMETb:

. nepeyncnaTb (HasbIiBaTb) NyTU AOCTUNKEHMA BUONOrMYECKOro nporpecca;
. 06BACHATb HEOHXOAMMOCTb COXpPaHeHUss buopasHoobpasms.

OcHoBHble NOHATMA. Bonornyeckumii nporpecc 1 GUONOrMYecknin perpecc.

Tema 1.13
DOKA3ATE/IbCTBA 3BOJIFOLUMUN OPTAHUYECKOIO MUPA (1 u)
UuTonornyeckne n monekynapHo-buonornyeckme (MonekynsapHo-reHeTu4YecKue),
CpaBHUTENbHO-aHAaTOMMYECKNE (cpaBHUTENBHO-MOpPdONOrNYECKME),
NnaseoHTONOrNMYeckne, smbpuonornyeckme wn bHuoreorpaduyeckme [AoOKa3aTeNbCTBA



3BOIIOLUN.
JemoHcTpauua. WMancTpaumn, AeMOHCTPUPYIOLME CXOACTBO pPaHHWUX 3Tanos
3MbOPMOHANBbHOIO Pa3BUTMA MO3BOHOYHbLIX, MYNSXKU U APYrne HarnAagHble MmaTepuansl,
WNNOCTPUPYIOLME aHANOTUYHbIE M TOMOJIOTMYHbIE OpPraHbl, PYAMMEHTbI U aTaBU3Mbl.
NMPEAMETHbIE PE3Y/IbTATblI OBYYEHUA
Yyawmeca A0NKHbI 3HATb:

. KnaccndurKauuio A0Ka3aTeNbCTB IBONIOLUN.
Yyawmeca fONMKHbl ymeTb:
. npMBOAUTbL NPUMEpPbI, AO0Ka3blBalOWMe CywecTBOBaHME 3IBOOLUMOHHOIO

npoLecca, aHaJIorMYHbIX U TOMOJIOTUYHbIX OPraHOB, PYAMMEHTOB U aTaBU3MOB.
OcHoBHble noHATUA. Lwutonorna. MonekynapHaa 6uonorma. CpaBHUTENbHaA
aHatomumAa. [aneoHTonorua. buoreorpadma. AHanNOrnmyHbie oOpraHbl. [OMONOTrMYHbIE
opraHbl. PyanmeHTbl. ATaBU3MbI.
Tema 1.14
PA3BUTUE NPEACTABNEHUNA O NPOUCXOKAEHUM XKU3HU HA
3EMJIE (1 4)
KoHuenuuu abuoreHesa n 6uoreHesa. OnbiTbl P. Peau, /1. CnanaHuaum n M. M.
TepexoscKoro, onbIT J1. NacTepa. 'MnoTe3bl CTaLMOHAPHOTO COCTOAHUA U MNAHCMEPMUN.
AemoHcTpauua. Cxembl onbiToB ®. Pegu, /1. CnanaHuann u J1. Nactepa.
NMPEOMETHDIE PE3Y/IbTATbI OBYHEHUNA
Yyauwmeca A0NKHbI 3HATb:

. CYLLECTBYIOLLME TMNOTE3bI MPOUCXOXKAEHUSA XKU3HWN Ha 3emne.
Yyaumeca AONXKHbI yMeTb:
. 060CHOBbIBaTb CNPaBeAIMBOCTb NN HECOCTOATE/IbHOCTb OTAE/NbHbIX TMNoTe3

NPOUCXOXKAEHUNA XKN3HM.

OcHoBHble noHATUA. AbuoreHes. buoreHes. MNMaHcnepmua. Teopua cTauMoHapHOro
COCTOAHMUA.

Tema 1.15
COBPEMEHHbIE NPEACTABJIEHMUA O BOSHUKHOBEHUU XXU3HU (1 u)

OpraHMyYecknim MUp Kak pesynbTaT 3BONOLNN. BO3SHUKHOBEHME U PA3BUTUE HKU3HU
Ha 3emne. XMMUYECKUI, npea- buonornyecknin (teopms akagemuka A. N. OnapuHa) m
61ON0rMYeCcKnit aTanbl pa3BUTUA XKMBOM MaTepumn. Teopua Guonoasa.

[AemoHcTpaums. Cxembl BOSHUKHOBEHUA MeMBpPaHHbIX CTPYKTYP M O4HOKNETOUYHbIX
3yKapwmoT.

MNPEOMETHbIE PE3Y/IbTATbI OBYYEHUA

Yyawmeca goNXKHbl 3HATb:

. Teoputo akagemuka OnapuHa;

. Teoputo buonoasa.

Yyawmeca gONKHbl YyMETb:

. OMUCbIBAaTb  MpPOUECcC  BO3HMKHOBEHMA  KOaUEepBaToB, MNPOOUOHTOB,

MeMOBpPaHHbIX CTPYKTYP, OAHOKNETOYHbIX MPOKAPUOT MU 3yKapuoT.



OcHoBHble NoHsaTMA. Buonoas. Koauepsart. [MpobUOHT (NPOTOOUOHT).
Tema 1.16 PA3BUTUE }KU3HU HA 3EMJIE (2 u)

Pa3BuTME KM3HM Ha 3emnie B apXeMCKY M MPOTEPO30MCKYHO 3pbl. [epBble cneabl
XM3HN Ha 3emne. loAaBneHMe BCeX COBPEMEHHbIX TUNOB 6eCNO03BOHOYHbLIX KUBOTHbIX.
Mepsble xopaosble. Pa3snte BOAHbIX PAaCTEHUN.

Pa3Butne KM3HM Ha 3emne B Maneo3o0ncKyto 3py. [osBneHrMe u 3BOAKOLMUA
CYXOMYTHbIX pacTeHnin. ManopoOTHMKKU, CEMEHHble MAaNOPOTHUKM, FOJIOCEMEHHbIE PACTEHMA.
BO3HMKHOBEHWE NO3BOHOYHbIX: PblObl, 3eMHOBOAHbIE, MPECMbIKAIOLLMECS.

Pa3BuTtmne XM3HM Ha 3emsie B ME3030MCKYI0 U KalHO30MCKyo 3pbl. MNoAasneHne u
pacnpocTpaHeHMe  MOKPbITOCEMEHHbIX  PaCTEHWUMN. Bo3HMKHOBEHME  NTUL, U
mnekonutatowmx. NoasneHne u passutne NpmMmaTtos. [oAasneHme Yenoseka.

OemoHcTpauna. PenpoayKunm KaptuH 3. bypuaHa, oTpaxkatowmx dayHy n ¢aopy
Pa3/INYHbIX 3P U NEPUOLOB; CXEMbl Pa3BUTMA LLAPCTB }KUBOM NPUPOAbI; OKAMEHENOCTH,
OTNEeYaTKN pacTeHU B ApPEBHUX Nopogax. Moaenu ckenetos YenoBeKa M MO3BOHOYHbIX
XUBOTHbIX.

MPEAMETHbIE PE3Y/IbTATblI OBYYEHUA

Yyawmeca AONKHbI 3HATb:

. Pa3BUTUE MMUBOTHbIX U PACTEHMN B Pa3/INYHble Nepuoabl CyLLECTBOBaHUA
3emnun.

Yyalwmecs gONKHbl YyMeTb:

. NepeyncnsaTb B XPOHO/IOTMYECKOM MOpPALKE 3pbl FEOXPOHONOTMYECKOM
LWKaNbl;

. XapaKTepM30BaTb 3Tanbl Pa3BUTUA XKMBOW NPUPOADI;

. ONKUCbIBATb Pa3BUTUE XKU3HM HA 3emne B Pa3/INYHbIE 3pbl.

OcHoBHble NOHATUA. DOH. Ipa. MNepunoga.

Tema 1.17
T’MNOTE3bl NTPOUCXOXAEHUA YENNOBEKA (1 u)
AHTponoreHes n ero AsuxyLuue cunbl. [peacraBaeHUAa 0 NPOUCXOXKAEHUN YeNoBEeKa
B pa3Hble Nepmnoabl NCTOPUN HAYKM.
NMPEAMETHbIE PE3Y/IbTATbl OBYYEHUA
Yyawmeca AONKHbI 3HATb:

. ABUXKYLLME CUNbI aHTponoreHesa.
Yyalpecs A0/XKHbl YMETb:
. XapaKTepm30oBaTb POJib Pa3/IMYHbIX GaKTOPOB B CTAHOBAEHUM YE/IOBEKA.

OCHOBHble NMOHATHUA. AHTpOI'IOI'eHe3. ﬂ,BVIH-(YLLI,Vle CUNbl aHTPONOreHesa.

Tema 1.18
NONOXEHUE YENOBEKA B CUCTEME XXUBOTHOIO MUPA (1 u)
MpoucxoxaeHune yenoseka. MecTo 4YenoBeKa B *XMBOM npupoge. CuctemaTnyeckoe
nonoxeHue sMga Homo sapiens B cUCTEME KMBOTHOro mupa. MNpu3HakM U CBOMUCTBA
yesiloBeKa, NO3BOAAKOWME OTHECTM €r0 K Pa3/IMYHbIM CUCTEMATUYECKMM TPynnam LapcTBa



*KUBOTHbIX.
NMPEAMETHbIE PE3Y/IbTATblI OBYYEHUA
Yyawmeca A0NKHbI 3HATb:

. CMCTEMATUYECKOE NOJIOXKEHME YeN0BEKA B CUCTEME OPraHMYeCcKoro Mnpa;
. 0CObeHHOCTM YenoBeKa Kak bruonornyeckoro Bnaa.

Yyawmeca fONXKHbl ymeTb:

. BbIABNATb MNPU3HAKM CXOACTBA M pPasinMyMA B CTPOEHUM WU MOBEAEHUMU

YKMBOTHbIX U Ye/N0OBEKa.
OcHoBHble NoHATMA. Xopaosble. MnekonuTatowume. Mpumartbl.
PyauMmeHTbl. ATaBU3MbI.

Tema 1.19
3BONOUUA YENTOBEKA (1 4)
Cragun 3sBonouMM 4YenoBeKa: NpuMmaTbl — MNPeaKn 4YenoBeKa, aBCTPANIONUTEK,
YenoBEeK YMesbli, APEBHENLLNIA YeNo- BEK, APEBHUN YENOBEK, NepBble COBPEMEHHbIE

noau.
NPEAMETHDBIE PE3Y/IbTATbl OBYYEHWA
Yyaumeca AONXKHbI 3HATb:

. 3Tanbl CTAaHOB/NIEHUA Ye/IoBEKa KaK B1Moornyeckoro smaa.
Yyaumeca AONXKHbI yMeTb:
. NepevYncnaTb B XPOHONOrMYECKOM NOPAAKeE 3Tamnbl CTAHOBNEHMA Ye/10BEKa KaK

6uonornyeckoro BMaa.
OcHOBHble NOHATMA. [JpnonuTekn. ABCTpanonmntekn. ApxaHTponsbl. [aneocaHTponbl.
HeoaHTponbl.

Tema 1.20
YEJTOBEYECKUE PACDI (1 u)

MNonynaumoHHaa CTPyKTypa BuMaa Homo sapiens; 4enoseyeckume pachl;
pacoobpa3oBaHWe; e€AMHCTBO nNpoucxoxaeHua pac. lNpucnocobutenbHoe 3HavyeHue
pacoBbIX NPU3HAKOB. BaoBoe eAMHCTBO YenoBeYeCTBa.

NMPEAMETHbIE PE3Y/IbTATbl OBYYEHUA

Yyawmeca AONKHbI 3HATb:

. onpeaeneHne NOHATUA «paca;
. XapaKTepHble NpM3HaKnM 6onbLlinx pac.

Yyawmeca foNKHbI yMeTb:

. 060CHOBbIBaTb BUA0BOE €4MHCTBO YE/10BEYECTBA.

OcHoBHble noHATUA. Paca. bonblaa paca. Manaa paca. Hayma.

MexXnpegmeTHble CBA3U

ActpoHomuA. OpraHmsauma nnaHeTHbIX cuctem. CoNHeYHana CUCTEMA; ee CTPYKTypa.
MecTto nnaHeTbl 3emns B COIHEYHOW CUCTEME.

Uctopua. Kynbtypa 3anagHon EBponbl KoHua XV — nepson nonosuHbl XVII B.
KynbTypa nepsoro nepmoaa Hoso nctopuun. Benmkme reorpadpuyeckme oTKpbITUA.



JKoHOMMuecKaa reorpaduma 3apybexHbix cTpaH. HaceneHne mwupa. leorpadusa
HaceneHua mupa.
®dusnyeckas reorpadpua. MIctopma KOHTUHEHTOB.

METAMPEOMETHbIE PE3Y/IbTATbl OBYYEHUA
Yyawmeca fONXKHbl ymeTb:

. MCNoNb30BaTb WMHAYKTUBHbIN W  AeAYKTUBHbIA NoAxoAbl MPU  U3YYEeHUU
KPYMNHbIX TAKCOHOB;

. 0606wWaTb N genaTb BbIBOAbI;

. paboTaTb C AONOAHUTENbHBIMU UCTOYHMKAMM MHPOPMALMNY;

. NpeacTaBNATb  MaTepuan, WCNoAb3yA  BO3MOXHOCTU  KOMMbIOTEPHbIX
TEXHONOTUN.

Paspen 2

dkocucrema (12 u)

Tema 2.1

OPTFAHU3M U CPEOA. SKONOTUMYECKUE PAKTOPDI (1 u)

OpraHusm u cpepa. dPakTopbl cpeabl 06UTaHMA. KnaccuduKkaums 3KONOrMUYecKmx
dakTopoB. BnuaHue ¢akTopoB cpeabl Ha opraHusm. lNpeaenbl BbIHOCAMBOCTU. 30HA
ONTMMYMa, 30Ha YyrHeTeHusa. OrpaHuumBalowmMii GakTop. 3aKOH MWHUMYMa JlMbuxa.
JKo/Iornyeckasn HuLLA.

[emoHcTpauma. HarnsgHole maTepuasnbl, LEMOHCTpUpPYOLWME BAMAHME PaKTOpOB
cpeapbl Ha OpraHu3Mm.

NMPEAMETHbIE PE3Y/IbTATblI OBYYEHUA

Yyalwmeca fONXKHbI 3HATb:

. onpeaeneHna NOHATUM KIKOIorMA», «cpeda obutTaHmusay,
«OrpaHnYmnBatoWni GakTop»;

. npeameT M 334341 3KON0MM KaK HayKu;

. 3aKOH MUHMMYMa JTnbunxa;

. KnaccnpmrKaumnto sKonormyecknx GpakTopos.

Yyawmeca foNXKHbl yMeTb:

. KnaccndumumpoBaTb 3KOA0rMYeckme GpakTopbl.

OcHOBHble MOHATUA. JKonorua. dkocmuctema. Cpega 06MTAHMA. DKONOMMUYECKUA
¢dakTop. Mpeaensl BbIHOCANBOCTU. OrpaHUYMBatOLWMNA GaKTop.
Tema 2.2
ABUOTUYECKUE PAKTOPDI CPEADI (1 u)
dakTopbl Cpepbl OOMTAHMA U NPUCNOCODBNEHMA K HUM KUBbIX OPraHU3MOB.
AbunoTtnyeckme dpaKkTopbl cpeabl. Ponb TemnepaTypbl, OCBEWEHHOCTU, BAAXHOCTU U APYTUX
$aKTOPOB B XKM3HEAEATE/IbHOCTM COODLWECTB M OPraHU3MOB.

NPEAMETHbIE PE3Y/IbTATblI OBYYEHUA
Yyawmeca f0/1KHbI 3HaTb:



. Ba*KHenLme abrnoTnyeckme gpaktopsl;

. BAMAHME abNOTUYECKNX PAKTOPOB Ha OPraHU3Mm;

. afanTauMm  OpraHM3MOB K Pa3/IMYHOM  MHTEHCUBHOCTM abMOTUYECKUX
$aKTOpOB.

Yyawmeca JONKHbI YMeTb:

. XapaKTepmn3oBaTb BAMAHME abNOTUYECKUX PAaKTOPOB Ha OPraHU3m;

. OnucCbiBaTb NPUCNOCODNEHMA OPraHM3IMOB K pPa3/IMYHOM MHTEHCMBHOCTU
abnoTtnyecknx GpakTopos cpeabl;

. NPUBOAUTL NPUMEPbI 3ZaNnTauUmM OPraHNM3MOB K Pa3IMYHOM MHTEHCUMBHOCTU

abnoTnyecknx ¢pakTopos.

OcHoBHble noHATUA. AbuoTmuyeckne ¢aktopbl. Agantauun. PoTtonepuoamsm.

buonormnyeckme pntmbl.
Tema 2.3
BUOTUYECKUE ®AKTOPbDI CPEADI (1 4)

BuoTtnyeckne daktopbl cpegbl. Popmbl B3aMMOOTHOLLIEHUI MEXKAY OPraHM3Mamm.
Mo3MTMBHbIE OTHOWEHMA — CcUMMBMO3: MyTyanusm, Koonepauus, KOMMEHCA/N3M.
AHTMOMOTMYECKME OTHOLLEHUS: XULWHNYECTBO, Napa3nUTM3M, KOHKYpeHUMs. HeliTpanbHble
OTHOLWIEHMA — HENTPANU3M.

AemoHcTpauumsa. Mpumepbl cumbrosa NpeacTaBuTeNien PasanyHbIX LAPCTB KUBOMU
npupoapbl.

NPEOMETHbIE PE3YJ/IbTATbl OBYHEHWNA

Yyauwmeca g0MKHbI 3HATb:

. onpeaeneHune NOHATUA «BMoTHMYecKMe daKTopbl Cpeably;

. $OpMbl B3aMMOOTHOLLEHUI MeXAY OpraHU3MaMMU.

Yyawmeca fONKHbI yMeTb:

. KnaccnopumumnpoBatb GOpPMbl B3aMMOOTHOLLEHUI MeXAY OpraHU3Mamu;

. XapaKTepun3oBaTb pas3/IMyHble cMmbuoTnyeckne U aHTMBMOTUYECKME
B3aMMOOTHOLLUEHWNSA OPraHU3MOB;

. npMBOAMTb NpUMepbl cMmbunosa un aHTMbMOo3a.

OcHoBHble NOHATHA. BuoTnueckune dpaktopsbl. NMapasntrsm.
XuwHmyectBo. KoHKypeHuua. Cumbunos.

Tema 2.4
CTPYKTYPA 3KOCUCTEM (1 u)

EcTtectBeHHble coobLiecTBa XMBbIX OpraHM3MoB. buoreoueHosbl. KOMMOHEHTHI
6MoreoLeHO30B: MNPOAYLEHTbl, KOHCYMEHTbl, peayueHTbl. buoueHo3bl: BMAOBOE
pa3Hoobpasune, NNOTHOCTb NonynAaumini, buomacca.

NMPEAMETHbIE PE3Y/IbTATblI OBYYEHUA

Yyawmeca f0/1KHbI 3HaTb:

. onpeaeneHns NOHATUMN «KIKOCUCTEMA», KBMOLLEHO3», «BMOreoLLEHO3»;

. CTPYKTYPY U KOMMNOHEHTbI 3KOCUCTEMbI U BUOreoLeHo3a;

. GYHKLUUM KOMNOHEHTOB 3KOCUCTEMBI.



Yyalwmeca gONKHbl YyMeTb:
. pa3inyaTb NPOAYLLEHTbl, KOHCYMEHTbI U peayLEeHTbI;
. OMUCbIBATb 3KOJIOMMYECKUE cUcTeMbI, BUOLEHO3bI U BUOreoL.eHO3bI.
OcHoBHble noHATUA. JKocucTema. buoueHos. buoreoueHos. [lpoayueHTbI.
KoHcymeHTbl. PeayueHTsbl.
Tema 2.5
MULWEBDBIE CBA3WU. KPYTOBOPOT BELLECTB U NMOTOK SHEPTMN B
9KOCUCTEMAX (1 u)
LUenn n cetn nutaHua. Tpopunyeckne ypoBHU. IKOJIOTUYECKME NUPAMUAbI: YUCEN,
6ruomacchl, aHeprnun. KpyroBopoT BEWECTB M SIHEPTMUN B IKOCUCTEMAX.
JemoHcTpauua. Cxembl, UANOCTPUPYIOLWME NULLEBBIE LENMN N CETU, SKONOrNYECcKme
nMpPammnabl U KPYroBopoOT BELLLECTB U MO- TOK SHEPTUU B IKOCUCTEMAX.
NMPEAMETHbIE PE3Y/IbTATblI OBYYEHUA
Yyawmeca AONKHbI 3HATb:

. onpeaeneHna NOHATUN «NULLLEBAA Lenby, KNULLEeBas CeTby,
«TPODUYECKUIN YPOBEHDLY;

. K/IacCUOUKALMIO MULLLEBDBIX LENen.

Yyawmeca goNXKHbI yMeTb:

. COCTaBNATb NPOCTENLLME NULLEBBIE LENU;

. ONMCbIBaTb BMONOINMYECKNIA KPYroBOPOT BELLECTB.

OcHoBHble noHATUA. [uweBaa uenb. lMuweBas ceTb. TpodUYECKUI YPOBEHD.
KpyroBopoT BeLLecTs U NOTOK SHEPTrnn B IKOCUCTEMAX.

Tema 2.6
MPU4YUHBI YCTONYNBOCTU U CMEHbI SKOCUCTEM (1)
N3meHeHMe coobuiecTB. CmeHa akocmucTeM. [IMHamuMyeckoe paBHOBeCHeE.
DKCKypcmm
EcTtectBeHHble (npupoaHble) 3KocucTembl (nec, nyr, Bogoem W T. A.) cBOeu
MECTHOCTH.
NMPEAMETHbIE PE3Y/1IbTATbI OBYYEHUA
Yyawmeca goNKHbl 3HATb:

. NPUYNUHBI YCTOMYMBOCTU M CMEHbI SKOCUCTEM.
Yyawmeca fONXKHbI yMeTb:
. NPUBOANTb MPUMEPbLI CAMOPETrYNSALNM, CMEHbI SKOCUCTEM.

OcHoBHble NoHATMA. CMeHa aKocucTeM. YCTOMUYMBOCTb IKOCUCTEM. MHaMUYeckoe
paBHoBecue.
Tema 2.7
B/IMAHUE YENTOBEKA HA SKOCUCTEMDI (1 u)
JKoNormyeckme HapyweHua. ArpoueHosbl.
DKCKypcmm
MNcKyccTBeHHbIe 3KOCUCTEMbI (MapK, CKBEp, cag, none n T. 4.) CBoen MeCTHOCTW.
NPEAMETHbIE PE3Y/IbTATbI OBYYEHNA



Yyawmeca fONXKHbI 3HATb:

. onpeaeneHne NOHATUA «arpoLeHo3»;
. 0COBEHHOCTM CyLL,EeCTBOBAHWNSA arpoL,eHO30B.
Yyawmeca JOMKHbI YMeTb:
. NpPMBOAUTbL MPUMEpPbI arpoLLeHO308.
OcHoBHble NoHATMA. ArpoueHos.
Tema 2.8
BUOCDHEPA — INMOBAJ/IbHAA SKOCUCTEMA (1 u)
Buocdepa — xumBaa obonouka nnaHetbl. CTpykTypa 6Huochepbl. KOMMNOHEHTHI

buocdepsbl: KMBOE BeLlecTBO, BUAOBOM COCTaB, pa3Hoobpasve u BKAag B Huomaccy;
O6MOKOCHOE M KocHoe BelecTBo buocdepnl (B. . BepHaackuii). KpyroBopoT BewecTs B
npupoge. NpaHnybl buocoepobl.

[AemoHcTpauma. CxeMbl, UNNOCTPUPYHOLME CTPYKTYPY M rpaHuLbl bruocdepsi.

NMPEAMETHbIE PE3Y/IbTATblI OBYYEHUA
Yyauwpeca AONXKHbI 3HATb:

. onpeaeneHne NoHATMA «brnochepa;

. CTPYKTYPY M KOMMNOHEHTbI b1uocdepsbl;

. rpaHuubl buocoepsl.

Yyawmeca fONKHbI yMeTb:

. NPUBOANTb MPUMEPbI PA3NNYHbIX BelecTB buochepbl (MKMBOro, KOCHOTO,
6MoKocHoro, buoreHHoro);

. XapakTepunsoBaTb Bomaccy 3emaun, 6UONOrNYECcKyro NPOAYKTUBHOCTb.

OcHoBHble noHATUA. buocdepa. *Kneoe BewectBo. KocHoe BelecTBo. BUOKOCHOEe
BelecTBo. buoreHHoe BeLLecTBO.

Tema 2.9

PO/1b X X1UBbIX OPTAHU3MOB B BUOCPEPE (1 u)
Ponb knsoro sewectsa B buocdepe. KpyroBopoT Boabl U yrnepoga B buocoepe.
MNPEOMETHbIE PE3Y/IbTATbI OBYYEHUA
Yyawmeca goNKHbl 3HATb:

. KOMMOHEHTbI }KMBOTO BELLLECTBA U ero GYHKUUMN.
Yyawmeca fONXKHbI yMeTb:

. onucbIiBaTb POJIb *KMBOTO BellecTBa buocdepsl;

. ONMCbIBaTb BMONOTMYECKUIA KPYrOBOPOT BELLECTB.

OcHOBHble NOHATMA. KpyroBopoT BeLLEecTB.

Tema 2.10
BUOCOHEPA U HENNOBEK (1 u)
Mpamoe 1 KOCBEHHOE BAMAHME YenoBeKa Ha buocdepy. NMpmpoaHbie pecypcbl U KX
ncnonb3oBaHMe. AHTponoreHHble GpakTopbl BO3AENCTBUA Ha BuoLeHo3bl (po/ib YenoBekKa
B Npupoae); NnocneacTBnsa X03MCTBEHHOM AeaTeIbHOCTU YenoBeKa. Hoocdepa.



MPEAMETHbIE PE3Y/IbTATbl OBYYEHUA

Yyawmeca A0NKHbI 3HATb:

. aHTponoreHHble GaKTopbl;

. XapaKTep BO3AeNCTBUA YeNoBeKa Ha bruocdepy.

Yyawmeca fONXKHbl ymeTb:

. NPMMEHATb HA MPAKTUKe CBEAEHMA O BO3MOXHbIX MOCNeACTBUAX BANAHMUA
XO35INCTBEHHOM AeATENbHOCTU YeNnoBeKa Ha buocdepy.

OcHOBHble NOHATMA. AHTponoreHHble pakTopbl. Hoocdepa.

Tema 2.11

OCHOBHBIE 3KO/IOM'MYECKUE NPOBNEMbI COBPEMEHHOCTU (1 u)
AHTpONoreHHoe BAMsAHME Ha aTmocdepy u rmgpocdepy. Ipo3na noyssl. [NpmnpogHble

pecypcbl U UX UCMOJIb30BaAHME.

NabopaTopHbie 1 NpaKkTUYeckue paboTbl
AHann3 1 oueHKa NocneacTBUM AeATeNbHOCTM Ye/I0BEKA B KO- CUCTEMAX.
NPEAMETHDBIE PE3Y/IbTATbl OBYYEHWA
Yyauwmeca AO/MKHbI 3HATb:

. XapaKTep BO34eNCTBUA YenoBeKa Ha aTmocdepy u ruapocdepy;

. WCTOYHWUKM 3arpasHeHns atmocdepbl u rmgpocoepsbl;

. Heucuyepnaemble N ncyepnaemble NPUPOLHbIE Pecypchbl.

Yyawpeca f0NKHbI YMETb:

. OUEeHMBaTb NEPCNEKTUBbI BANAHUA XO3AUCTBEHHOW AeATeNbHOCTU YeNoBeKa

Ha 6bruocdepy U NPOrHo3npoBaTb NOCNEACTBMA XO3ANCTBEHHOM AeATE/IbHOCTU YeI0BEKa.
OcHOBHble NoOHATUA. 3arps3HeHne atmocdepbl U rugpocdepbl. DpPo3Ma MOYB.
KucnoTtHbie goxaun. NapHuKoBbin 3pdeKkT. IKonornyeckan Katactpoda.

Tema 2.12
NYTU PELLEHUA SKONNOTMYECKUX NMPOBJIEM (1 u)

Mpob6nembl paunMoHaNbHOIo NPMPOAONO0Ab30BaHUSA, OX- PAHbl NPUPOAbI: 3aWMTa OT
3arpA3HEeHU, COXpPaHeHMe 3TAaZIOHOB W MNAMATHMKOB Npupoapl, obecneyeHue
NPUPOLAHBIMU pecypcamm  HaceneHusa nnaHetbl.  OCHOBbI PaUMOHANbHOrO
NPMPOAONO0/Ib30BaHUA.

AemoHcTpauma. KapTbl 3anoBegHbIX TEPPUTOPUIA HAlLEeN CTPaHbI.

JTabopaTopHble 1 npakTuyeckme paboTbl

AHanun3 1 oueHKa rnobafbHbIX IKOOTMYECKUX MPOBAEM M NYTEN UX peLLeHuns.

NMPEAMETHbIE PE3Y/IbTATblI OBYYEHUA

Yyawmeca f0/1KHbI 3HaTb:

. cnocobbl 1 MeToAbl OXpaHbl NPUPOAbI;

. CMbIC/1 COXpPaHEHMA BUAOBOro pa3Hoobpa3uns;

. OCHOBbI PaLMOHANBLHOIO NPUPOAONO/Ib30BaAHMA;



. 3anoBegHWKU, 3aKa3HUKU, HALLMOHAa/IbHble NapKn, KpacHyo KHUTY.

Yyawmeca fONXKHbl ymeTb:

. NPUMEHATb HA NPAKTUKE CBeAEHMA O TN0baNbHbIX 9KOIOrMYEeCKnx npobaemax
W NYTAX UX peLleHuns.

OcHoBHble noHATUA. OxpaHa npupoabl. PaunoHanbHOe npupoaonob30BaHMeE.
3anoBegHMK. 3aKa3HMK. HaunoHanbHbIM NnapK. KpacHaa KHura.

MexxnpeameTHble CBA3U

HeopraHunueckaa xumua. Kucnopog, cepa, asot, ¢ocdop, yrnepos, Ux Xummyeckune
csomcTea. OxpaHa Npupoabl OT BO34EMCTBUA OTXO40B XMMUYECKMX NPOM3BOACTB.

®dusnyeckas reorpadpua. Knmumat 3emnun, KimmatTnyeckaa 30HabHOCTb.

®dusunka. NMoHATME 0 A03€e U3NyYeHUs U BUONOrNYECKOM 3aluuTe.

METAMNPEOMETHbBIE PE3Y/IbTATblI OBYHEHUA

Yyawmeca JONKHbl ymeTb:

. paboTaTb € y4eOHNKOM, COCTABNATbL KOHCNEKT naparpada;

. pa3pabaTtbiBaTb N/IAH-KOHCMEKT TeMbl, WCMNONb3yA pPa3Hble WUCTOYHMKM
nHpopmaumu;

. rOTOBMUTb YCTHble coobLLeHNa 1 pedepaTbl Ha 3a4aHHYIO TEMY;

. NO/Ib30BaTbCA MOUCKOBbIMKU cucTemMamm UHTepHeTa.

MMYHOCTHDbIE PE3YJIbTATbI OBYYHEHWNA

. NpoasneHne  4yBCTBa POCCMINCKOM rpa*kaaHCKom MOEHTUYHOCTH,
naTprMoTM3ama, NtobBu 1 yBarkeHnA K OTeyecTBy, YyBCTBA rOPA0CTM 3a CBOO PoauHYy;

. OTBETCTBEHHOE OTHOWeEHMEe K y4yebe, TrOTOBHOCTb W CMOCOOHOCTL K
camoobpa3oBaHmio;

. dopmMmMpoBaHNE MOTUBALLMM K 0BYYEHUIO M MO3HAHUIO, OCO3HAHHOMY Bblbopy
6yayuwen npodeccuu;

. CNOCOBHOCTb CTPOUTb MHAMBUAYAIbHYIO 06PA30BaTENIbHYIO TPAEKTOPWUIO;

. dopmmpoBaHUe LENOCTHOrO eCTeCTBEHHO-HAY4YHOr0 MMPOBO33PEHUA;

. cobntoaeHne npaBu NoBeAEHUA B NPUPOLE;

. YyMeHU1e peann3oBbIiBaTb TeOpPeTUYECKUE NO3HAHMA HA NPAKTUKE;

. CNoCcobHOCTb NPM3HABATb COBCTBEHHbIE OLUIMOKN M NCNPABAATD UX;

. yMeHMe apryMmeHTUPOBaHHO M 060CHOBAHHO OTCTaMBaTb CBO TOYKY 3pEHUA;

. KPUTUYHOE  OTHOWEHME K  COOCTBEHHbIM  MOCTYMNKaM, OCO3HaHWe
OTBETCTBEHHOCTU 33 UX pe3y/bTaThbl;

. yBaXkutenbHoe u fobpoxkenateNlbHOE OTHOLIEHME K APYTMM NHOAAM;

. YyMeHue caywatb W CablWwaTb APYrux, BeCTU [OUCKYCCUIO, OrnepupoBaTb
dakTamu.

MepeyeHb NabopaTopHbIX U NPAKTUYECKUX paboT

1. N3yyeHne wn3IMEeHYMBOCTM U KpuTepues BUOA, OMUCaHWEe BUOOB MO
Mopdonornyeckomy Kputeputo.

2. N3yyeHne nameH4YnBOCTN y ocoben ogHOro Bnaa

3. AHanu3 n oueHKa NnocneacTBUn AeATEeNbHOCTU YeN0BEKa B IKOCMCTEMAX.



4. AHanun3 n oueHKa rnobanbHbIX 3KOIOTMYECKUX I'IpO6l'IEM “n HYTEI\;I UX peweHuA.

TemaTtunueckoe nnaHmposaHue 11 kKnacc

Tema Ha3ssaHue Kon-
BO 4acos
Paspen 1. Bug

Tema BeepeHue. Passutune buonornm B 1
1.1 A00apBUHOBCKUI nepuog, . Pabotbl K. JInHHes

Tema JBONOUMOHHAA Teopua K.b. Jlamapka 1
1.2

Tema MpeanocbiNnkn BO3HUKHOBEHUA y4eHuAa Y. [lapBuHa 1
1.3.

Tema JBONIIOLUMOHHAA Teopma Y. apsnHa 1
1.4

Tema Bua: Kputepum un CTpyKTypa 1
1.5

Tema MNonynAauma Kak CTPyKTypHaa egmMHuLa BUAA 1
1.6

Tema MNonynAaumAa Kak eauHuULa 3BONOLNN 1
1.7

Tema daKTopbl 3BONOLNMU 1
1.8

Tema EctecTtBeHHbI O0TOOpP — rnaBHasa ABUXKYLWAA cuna 1
1.9 3BONOLMN

Tema AfanTtauma opraHM3ma K yc10BMAM 0OUTAHUA KaK 1
1.10 pe3ynbTaT AeNCcTBMA ecTeCTBEHHOro oTbopa

Tema BnaoobpasoBaHMe KaK pe3ynbTaT 3BONAOLMMN 1
1.11

Tema CoxpaHeHMe MHoroobpasma BMAOB KaK OCHOBaA 1
1.12 YCTOMYMBOro pas3Butmnsa brnocodepol

Tema JloKka3zaTenbCcTBa 3BONOLMN OPraHNYECKOro mmpa 1
1.13

Tema PasButne npeactaBNeHUN O MPOMUCXOXKAEHUMN 1
1.14 KU3HM Ha 3emne

Tema CoBpemeHHble npeacTtaBneHna 0 BO3SHUKHOBEHUM 1
1.15 KU3HU

Tema PassuTume XKn3HU Ha 3emne 2
1.16

Tema [MnoTe3bl NPOUCXOXKAEHMNA Yesl0BEeKaA 1
1.17




Tema lNonoxeHne yenoseka B CUCTEME KMBOTHOIO MMUpPA 1
1.18

Tema DBONOLUMNA YeNOBEKA 1
1.19

Tema Yenoseyeckue pacol 1
1.20

Paspen 2 dKocuctema

Tema OpraHu3sm u cpeaa. dKonornyeckmne paktTopsol 1
2.1

Tema AbunoTtnyeckme pakTopbl cpeabl 1
2.2

Tema Buotnueckune pakTopbl cpeabl 1
2.3

Tema CTpyKTypa aKoCcUcTemM 1
2.4

Tema Muuwesble cBA3n. KpyroBopoT BewLecTB M MNOTOK 1
2.5 9Heprmuu B aKoCMcTemax

Tema MpPUYNHBI YCTOMYMBOCTU U CMEHbI SKOCUCTEM 1
2.6

Tema BavAaHMe yenoseka Ha SKOCUCTEMDI 1
2.7

Tema Buocdepa — rnobanbHada akocuctema 1
2.8

Tema Ponb uMBbIX OpraHn3moB B buocoepe 1
2.9

Tema Buocdepa n yenosek 1
2.10

Tema OcHoBHble 3Ko/I0rnyeckme npobnembl 1
2.11 coBpemMeHHOCTU. [lyT  peweHna  3KONOTMYEeCKUX

npobnem.
NpomexKyTouHaA aTTecTayma
Bcero: 33




YYEBHO-METOAUYECKOE

N MATEPUANNbHO-TEXHUYECKOE OBECNEYEHUE YHEBHOIO MNPOLECCA

1. YyebHO-meTOaAN4YeCKoe obecneyeHme yuebHOro npouecca npegycmaTpusaeT
ncnonbsosaHue AMHuUM YMK (yuebHo-meTogmuecknx komnnaektos) ana 10 n 11 knaccos,
CO3/AaHHbIX aBTOpPCKUM Konnektnesom (U. 6. AradoHoBa, B. . Cusornasos). YMK, kpome
neyaTHbIX HocuTenenm (y4ebHMK, BKAOYEHHbIM B PeaepanbHbi nepeyeHb, paboune
TeTpagm), BKAOYAEeT 3/IeKTPOHHOe yyebHoe nocobue.

AzaghoHosa U. b., Cusoznaszos B. N. Buonorua. ba3osbin 1 yrnybaeHHbIN ypoBHU. 10
Knacc: yyebHuk. — M.: ipoda. (/ltoboe nspanue c 2019r.)

AzagoHosa WN. b., Cusoenazos B. U., Komenesckas A. B. buonorua. Obuwasn
6uonorus. basosbin ypoBeHb. 10 Knacc: paboyan Tetpagb. — M.: poda. (/ltoboe nspgaHue
c2019r.)

AzaghoHosa U. b., Cusoznazos B. N. Buonorua. ba3osblit 1 yraybneHHbI yposHu. 11
Knacc: yyebHuk. — M.: ipoda. (/ltoboe nspanume c 2019 r.)

AzagoHosa WUN. b., Cusoenazos B. U., Komenesckas A. B. buonorua. Obuwias
6uonorus. basosbin ypoBeHb. 11 Knacc: paboyan Tetpagb. — M.: poda. (/ltoboe nspgaHue
c2019r.)

SneKkmpoHHble pecypcol

1. https://lecta.rosuchebnik.ru O6pasosatenbHaa nnatpopma LECTA — oHNaMH
obpa3oBaTeNbHbIN NPOEKT.

2. http://fipi.ru «®egepanbHbI MHCTUTYT NeAArOrMYECKUX U3MEPEHNINY

3. http://school-collection.edu.ru EanHan KoNeKums UMPpoBbIX
o6pa3oBaTe/ibHbIX PECYPCOB.

4, https://resh.edu.ru/ Poccuitckas aneKkTpoHHasaA WwKona.

5. https://ege-study.ru EM-Cryama
6. https://ege.sdamgia.ru Caam F'MA: Pewy ElN
7 https://foxford.ru/ OHnaliH-wWKoNa Pokcdopa,

2. HarnapgHble, AeMOHCTpPaLUOHHbDbIE U Apyrue cpeacTBa obyyeHus:

- repbapuu;

' 06pa3Lpbl UICKONAeMbIX PAaCTEHUN U }KUBOTHbIX;

' KOMMNJIEKT MUKPONPEnapaTos;

' KO/NNeKUMOoHHble 06pasubl npeacTaBuTenein mectHom ¢iopbl U payHbl;
' KOMHaTHbIE pacTeHus;

' NIOTOK ANA pa3faToyHOro maTepuana;

' Nyna py4yHas;

' Habop npenapoBasibHbIX MHCTPYMEHTOB;

' MMUKPOCKOMN CBETOBOM LUKO/IbHbIN;

' MUKpPOCKoN undpoBou;

' Habop XMMKUYECKOoM nocyabl U NPUHAANEKHOCTEN A8 NabopaTopHbIX PaborT.
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