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INOACHUTEJIBHAA 3AIINCKA

Mporpamma no yyebHomy npeamety "buonorus” (ganee - 6MoNorns) Ha ypoBHe CpefHero
o6Lero obpasoBaHusa paspaboTaHa Ha 0cHoBe ®PeaepasibHOro 3akoHa o1 29.12.2012 Ne 273-P3
«O6 o06pasoBaHun B Poccuiickon ®epepayun», ®rOC COO, KoHuenuum npenogaBaHus
yyeb6HOro npegmeta «brUoNOrnNsS» N OCHOBHBIX MOMOXEHWI (hefepasibHON paboyein Nporpammbl
BOCNUTaHWS.

YuebHbli npegmMeT «buonorus» yrny6néHHoro ypoBHs u3yyeHusi (10-11 knacchbl)
ABNAETCA O4HWM M3 KOMIMOHEHTOB MPeAMETHON 061acT «ECTECTBEHHO-HaYUHble NpPeaMETbI».
CornacHo nonoxeHnam ®rocC COO npounbHble YyyebHble MNPeAMETbl, M3y4vaemble Ha
yrny6néHHOM YpPOBHE, ABNAKOTCA CNOCO6oM AuddepeHumaymm obyveHNs Ha ypoBHe CpedHero
obLero obpasoBaHus U Mpu3BaHbl 06ECMeYNTb MPEeMCTBEHHOCTb MEXAY OCHOBHbIM OOLLMM,
CpeAHVM 06LWKMM, CpefHMM MPOgecCUOHaNIbHbIM M BbICLIMM 06pa3oBaHueM. B TO e Bpems
KaKAbIA U3 3TUX Y4eOHbIX MPeaMeTOB LO/MKEH ObITb OPUEHTUPOBAH Ha MPUOPUTETHOE peLLeHue
06pasoBate/ibHbIX, BOCNUTATE/NbHbIX W PasBMBAIOLLMX 33dad, CBA3aHHbIX C NpotopueHTaumei
obyyarolmxca M CTUMY/NMPOBaHWEM WHTEpeca K KOHKPETHOM 06/1acTU HayyHOro 3HaHus,
CBSI3aHHOIO0 C 6KoNorven, MeauLUUHON, 3KOMOTUel, MCUXONOrMein, CNopTOM WM BOEHHbLIM
[enom.

Mporpamma no y4yebHOMy npeameTy “bBuonorus” AaéT npeactaBieHMe O Len 1 3agadax
n3ydeHns y4yebHOro npegmeta «buonorus» Ha yrny6n1éHHOM ypOBHE, onpefenseT 06s3aTeNbHoe
(MHBapuaHTHOE) MpeaMETHOE COAepXKaHWe, ero CTPYKTYpMpOBaHWe Mo pasfgenam u Temam,
pacrpefeneHue no Kiaccam, peKoMeHAyeT rnoc/ef0BaTe/lbHOCTb U3yYeHns y4ebHOro marepuana
C YYETOM MEeXNpPeaMETHbIX W BHYTPUMNPELMETHbIX CBA3E, NOrMKM y4yebHOro npouecca,
BO3PaCTHbIX 0CO6eHHOCTe obyuvatowmxcs. B nporpamme no 61Monorum peannmsoBaH MPUHLMN
MPEeMCTBEHHOCTM C M3y4YeHMeM OWONIOTMKM Ha YPOBHE OCHOBHOrO 06Lero o06pasoBaHus,
Gnarogapa  4emMy MpPOCMAaTPVBAETCH  HAMpaB/IEHHOCTb  Ha  MOC/eAyHoLLee  pasBuTUe
OMONOrNYeCKMX 3HaHWA, OPWUEHTUMPOBAHHBLIX Ha (HOPMUPOBAHME eCTECTBEHHO-HAY4YHOro
MWUPOBO33PEHNS, 3KOMOMMUYECKOr0 MbILLUIEHWS, NPEeLCTaBeHNA O 340POBOM 006pase XM3HW, Ha
BOCMUTaHVE GepeXXHOro OTHOLLUEHUA K OKpyXKaroLleld npupofHoM cpege. B nporpamme no
fvonornm TaKxe MokasaHbl BO3MOXHOCTU YyyebHOro npegmera «buonorus» B peanvsauuu
Tpe6oBaHmit ®rOC COO K nnaHMpyeMbIM JIMYHOCTHbLIM, MEeTanpeaMeTHbIM U NPeAMETHbIM
pesynbTaTaM O0Oy4YeHMss U B (JOPMMPOBAHWM OCHOBHbIX BWAOB Y4eOHO-NO3HABATENbHOW
[eATeIbHOCTU 00Y4atoLMXC MO OCBOEHUIO COAepPXXaHWs OMOonormyeckoro obpasoBaHMA Ha
YPOBHe cpeaHero o6bLero obpasoBaHus.

YuebHbli npeaMeT «bronorus» Ha ypoBHE CpefHero o6Liero obpa3oBaHMs 3aBepLuaeT
6ronornyeckoe obpasoBaHune B LLKOE Y OPUEHTUPOBAH Ha pacLUuMpeHne 1 yrnybneHne 3HaHWi
00y4aloLLMXCA O >KMBOM MNpUPOAE, OCHOBAaxX MOMEKYNSAPHOA W KNETOYHOM 6uonoruum,
aM6pMonornm 1 GMoNOrnMKN PasBUTUS, TEHETUKW, Cenekuun, 6UOTEXHONOMNU, 3BOOLUOHHOMO
YUEHUS 1N 3KONOTUN.

M3yueHune yyeGHOro npeameta «brnonorns» Ha yrny61eHHOM YpoBHE OPUEHTMPOBAHO Ha
MOAFOTOBKY 06YYaloLMXC K MOCMeAyHoLeMy MoMyUYeHno GMOIorMyeckoro o6pasoBaHns B
BY3aX W OpraHM3aLusax CpefHero npogeccroHanbHOro o06pasoBaHns. OCHOBY €ro CoflepXKaHus
COCTaBNsIET CUCTEMA GMONMOTMYECKMX 3HAHWUIA, MOMYYEHHbIX MPU M3YydYeHWUM OBydatoLMMMCS
COOTBETCTBYIOLMX CUCTEMATMUECKUX Pa3fefioB 6GUONOTMM Ha YPOBHE OCHOBHOIO O6LLEro
06pas3oBaHus, B 10-11 Knaccax aTW 3HaHWS NOMyYatoT pasBuTMe. Tak, pacluvpeHbl 1 yray6eHsi
BMONOrNYECKNe 3HAHWSI O PACTEHMSX, XXMBOTHbIX, rpubax, GakTepusx, OpraHW3me YenoBeka,



06LMX 32KOHOMEPHOCTSX >KM3HMW, AOMNOMHUTENbHO BK/IKOYEHbI OMONOrMYeckne CBeLeHUs
MPUKIALHOTO U MOWMCKOBOr0O XapakTepa, KOTOPbIE MOXHO MCMO/b30BaTb KaK OPUEHTMPbI A1
nocnegytoulero Bolibopa npoeccun. Bo3moxHa Takxe MHTerpaums 61Monormyecknx 3HaHum ¢
COOTBETCTBYIOLUMMMN 3HAHUAMMU, MONYYEHHLIMU 00YHaAIOLUMUCH NPU U3YYEHUN (PU3NKUN, XUMUN,
reorpagum n MaTemMaTuKu.

CTpyKTypa nporpaMmMbl Mo Yyye6HOMY npeamMeTy “Buonorus” oTpakaeT CUCTEMHO-
YPOBHEBbI U 3BOMIOLUMOHHBIA MOAXOAbI K M3yyeHWUo 6uonornn. CorflacHoO MM, M3ydaroTcs
CBOWCTBA N 3aKOHOMEPHOCTU, XapaKTepHbIe [/151 XXMBbIX CUCTEM Pa3HOro YpPOBHSA OpraHu3aumu,
3BOMOLMN  OpraHMYyeckoro Mupa Ha 3emne, COXpaHeHMsi OMONOrMYecKOro pasHoOo6pasus
nnaHetbl. Tak, B 10 knacce M3y4atoTC OCHOBbI MONEKY/IAPHON W KNEeTOYHOW 6uonoruu,
3MOPUONIOrK 1 BUONOTUN Pa3BUTUSA, TEHETUKN N CeNeKLMn, BUOTEXHONOTUN U CUHTETUYECKON
ouonoruy, akTyanu3vpyroTca 3HaHuA obydarowmxca no 60TaHWKe, 300/10rMKW, aHaToOMUW,
(m3nonormmn yenoseka. B 11 knacce nM3y4aroTCA 3BOMOLMOHHOE YYeHWE, OCHOBbI 3KOMOMUN Y
yyeHue o buocgepe.

YuebHbln npegmeT «bBuonorus» npu3BaH 06ecneynTb OCBOEHME 00Yy4aroLLMMUCS
OMONOrNYeCKMX TeOpUii N 3aKOHOB, WA, NPUHUMMOB W NpaBwa, Nexawmux B OCHOBE
COBPEMEHHOI EeCTECTBEHHO-HAY4YHON KapTWHbI MWUpa, 3HaHW O CTPOEHMW, MHOroobpasuv u
OCOGEHHOCTSX K/ETKW, OpraHusma, nonynsuuu, OuoLEeH03a, 3KOCUCTEMbl, O BbI4AOLLMXCS
HaYYHbIX [OCTUKEHMAX, COBPEMEHHbIX WCCNefOBaHMAX B OGUONOrMKU, MPUKNaAHbIX acrnekTax
OMONOrMYecKMX 3HaHWin. ns pa3BuTUA 1 NOALEPXKaHUSA MHTepeca 06y4arowmxcs K 61onorum
HapsA4y CO 3HaYMTe/IbHbIM 06BEMOM TEOPETUYECKOro MaTepuasa B COAepXKaHUM nporpaMmbl no
oronoruy NpeLycMOTPEHO 3HAaKOMCTBO C UCTOPWEN CTaHOBMEHWS W Pas3BUTUS TOW WU UHOM
obnactn 61onornmn, BKIaLOM OTEYECTBEHHBIX U 3apYyOEXHbIX YUYEHbLIX B PeLleHne BaXKHeWLLINX
OMONOrMYECKMNX N IKONOTMYECKNX MPobeMm.

Llenb n3yyeHns yyebHoro npegmeta «buonorus» Ha yrny61éHHOM ypoBHe — OB/afieHune
06y4aloOWMMUCA 3HAHUAMW O CTPYKTYPHO-(YHKUMOHAIbHOW OpraHu3auun >KUBbIX CUCTEM
pa3HOro paHra v NpUoGpeTeHe YMEHWNIA UCMOb30BaTb 3TW 3HaHUA B (DOPMUPOBaHNM MHTepeca
K onpeaenéHHoin 061actn Npod)ecCMoHanbHOM AeAaTeNbHOCTU, CBA3aHHON C GUONOrMen, unm K
BbI6OPY Yy4ebHOro 3aBefieHns A1 NMPOLO/HKEHNS BMONOrMYecKoro 0bpasoBaHus.

[OCTVKEHVE LIENM U3YUeHUst y4eBHOro npeameTa «bUonorus» Ha yrny6néHHOM ypoBHe
o6ecneumBaeTcs peLLeHneM CreflytoLyX 3aaay:

OCBOEHME  00y4YaloLMMMCA  CUCTEMbl  BMONOTMYECKMX  3HAHWIA: 06  OCHOBHbIX
OMONOrMYEeCKNX TEOPUSX, KOHLENUMsX, rmrnoTesax, 3aKoHax, 3aKOHOMEPHOCTAX W npasunax,
COCTaBMISIOLMX  COBPEMEHHYHD  €CTECTBEHHO-HAyYHYH) KapTUHY Mupa;, O CTPOEHUM,
MHOroobpasvm 1 0COBEHHOCTAX BMOMOrMYECKUX CUCTEM (K/IETKa, OpraHu3m, nonynsauus, BuAa,
buoreoueHo3, 6uocthepa); O BbIAAOLWMXCA OTKPLITUAX W COBPEMEHHbLIX WUCCNef0oBaHUAX B
oronoruu;

O3HaKOM/ieHVMe  obyyalolmxcs € MeTofamu  MO3HaHWA  >KMBOW  NpPUPOAbI:
nccnefoBaTelbCKMMM MeTogamu 61oorMyYecKnX Hayk (MOSIEKYNISPHOM 1N KNETOYHOR 6uonorum,
3M6pMoIornm 1 BUONOrMK PasBUTUSA, TEHETUKN N Cenekumn, BUOTEXHONOTUN N CUHTETUYECKOM
ovonornv,  MaseoOHTONOrMKU,  3KOMOTMKM);  MeTofamu  CamMOCTOSATE/IbHOrO  MPOBEAEHUA
fnonornyeckmx wuccnefosaHWn B nabopatopum ¥ B npupoge (HabnwogeHue, W3MepeHue,
9KCNEepPUMEHT, MOAENVPOBaHNE);

oBnafieHe 06yYatoLWMMMCA YMEHMSIMIU: CaMOCTOSTENIbHO HaxoAWTb, aHanM3MpoBaTb M
1CMO/Mb30BaTh OMOMOMMYECKYHO NH(OPMALMIO; MO/b30BaTLCA OMOMIOMMYECKO TEPMUHONOTMEN 1



CUMBONMKOW; YyCTaHaBNMBaTb CBSI3b  MeXAy pa3BuMTMEM  OMONOTMM U cOUMasbHO-
9KOHOMMWYECKUMM W 3KONOFMYECKMMM NpobieMaMy YenoBeyecTBa; OLEeHMBaTb MOCNeACTBUS
CBOEN [eATeNbHOCTM MO OTHOLUEHMIO K OKPY>XKalolle npupoaHOM cpefe, COBCTBEHHOMY
300POBbI0 W 3[0POBbID  OKPYXXKAKOLMX /HOAei; 000CHOBbIBaTb W C06GMOAATL  MEpbI
NPOUNAKTUKN UH(EKUMOHHBIX 3a60/1eBaHWii, NpaBuia NoBeAeHUs B NPUpoLe 1 obecneyeHuns
6e30MacHOCTM COOCTBEHHOM YXMU3HEAEATENbHOCTN B UPe3BbIYaHbIX CUTYyaLMAX MPUPOAHONO 1
TEXHOreHHOr0 XapakTepa; XapaKTepu3oBaTb COBPEMEHHbIE Hay4Hble OTKPbITMS B 06/1aCTy
ouonoruu;

PasBUTME Y 06YYAOLMXCS MHTENNEKTYalbHbIX 1 TBOPUYECKMX CMOCOGHOCTEl B npolecce
3HaKOMCTBA C BblAAOLIMMMUCS OTKPbITUSAIMUA M COBPEMEHHBIMU UCCNEA0BAHMAMU B 61OMOrNN,
pellaeMbIMU et Mpo6iemMamii, MeTofonorueli GUoNornYeckoro WCCNeAoBaHNs, MpPOBeaeHMs
3KCMEPUMEHTANbHBIX  UCCNEA0BaHUIA, pelleHus 6GUONOTMYEcKMX  3afad, MOeNMpPOoBaHUS
61ONOrNYecKX 06LEKTOB 1 NPOLIECCOB;

BOCMWTaHME Y 00yYaroLMXCsA LEeHHOCTHOrO OTHOLLUEHUS K XXKMBOIM Npupoae B LEOM U K
OTAeNbHbIM €& 00bekTaM W ABNEHMSM; (HOPMUPOBAHME 3KONOTMYECKOWR, TFeHEeTUYEeCKOM
rpaMoOTHOCTW, 06Leli KynbTypbl MOBEAEHUS| B NPUPOAE; WHTEerpauun ecTeCTBEHHO-Hay4HbIX
3HaHWIA;

nprobpeTeHre 06yYarOLLMMMNCA KOMNETEHTHOCTU B paLMOHa/IbHOM NPUPOAONO0/b30BaHNN
(cobnogeHne npasu MOBEJEHWA B MPUPOLE, OXpaHbl BWAOB, 3KOCUCTEM, 6uoChepsbl),
COXpaHeHU COBCTBEHHOrO 3[0POBbS M 3[0P0BbA OKPYXaloLWKMX Nogen (cobnogeHns mep
nNpouNakTKM  3aboneBaHuii,  obecneyveHre  6e30MaCHOCTU  XKM3HEAEATEeNbHOCTM B
4pe3BblYaHbIX CUTYaLMAX MPUPOLHONO M TEXHOrEHHOr0 XapakTepa) Ha OCHOBE MCMO/b30BaHUA
GMONOrNYECKMX 3HAHWIA 1 YMEHWIA B MOBCEAHEBHOM XMN3HU;

co3fjaHne YCMOBWIA AN OCO3HAHHOro Bbl6opa 0OYyYalWMMUCS  WHAMBUAYAbHOM
obpa3oBaTe/lbHOW  TPaekTopuK, Cnoco6CTBYHOWE nocnefytowemy npogeccMoHanbHOMY
CaMOoOnpeseneHnto, B COOTBETCTBUM C WHAMBUAYaANbHBIMW MHTEpecaMn WM MOTPEGHOCTAMM
pernoHa.

OO6Lyee YMCMO YacoB, OTBEAEHHLIX Ha W3y4yeHMe 6GMOMOrMM Ha Yrny6/MeHHOM YpPOBHE
cpeaHero obulero obpasosaHus, coctaenseT 204 vaca: B 10 knacce — 102 vaca (3 vaca B
Hepento), B 11 knacce — 102 yaca (3 yaca B Heflento).

OT60p OpraHu3ayMoHHbIX  (DOpM, METOAOB W CPefcTB  06y4veHWs  Guonorum
OCYLLECTBASAETCSA C YY4ETOM CMeunUKN ero COAepXXaHnsa M HampaBfeHHOCTN Ha NPOAOIKEHME
61onornyeckoro 06pasoBaHNs B OpraHM3auusax cpefgHero npoecCUOHaIbHOrO U BbICLIErO
06pa3oBaHus.

Ob6s3aTeNbHbIM YCN0BUEM MPU 00y4YeHUM BMONOrMM Ha Yrny61EHHOM YPOBHE SBSIETCS
npoBefeHVe NabopaToOpHbIX W NPaKTUYEeCKUX paboT. Takke ydacTve o6yvarowmxcd B
BbIMOMIHEHUM  MPOEKTHbIX U y4ebHO-UCCNefoBaTeIbCKMX — paboT, TemMaTMka KOTOpbIX
onpefensercs yyuTeNIeM Ha OCHOBE MVMEHLWMXCA MaTepuasibHO-TEXHUYECKUX PEecypcoB W
MECTHbIX MPUPOAHBIX YC/IOBUA.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

CofepxaHue nporpammbl,  BblAeNeHHOe  kypcueéom, HE BXOAUT B  MPOBEPKY
rocyfapcTBeHHoM ntoroson atrectauum (CAA).

Tema 1. Bnosnorus kak Hayka

CoBpeMeHHasl 61onorns — KoMrniaekcHas Hayka. KpaTkas uctopus passutus 61Monorum.
Buonornueckne Hayku v u3yvaemble UMK Npobnembl. PyHAaMeHTa/lbHble, MPUKNaAHbIE W
MOMCKOBbIE Hay4YHbIe UCCNEA0BaHUS B GUONOT NN,

3HayeHne 6uonornv B (POPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTWHbI
mupa. [podeccumn, cBA3aHHble C 6uonOrveil. 3HaveHwe OUONOTUM B MPaKTUYECKOM
[eATeNbHOCTU  YenoBeka: MeAMLMHEe, CeflbCKOM  XO3AWCTBE, MPOMbILNEHHOCTH, OXpaHe

npupoapbl.
JdemMoHcTpauuu
MopTpeTbl: ApuctoTtenb, TeopacT, K. NinHHel, XK. b. Jlamapk, Y. dapsvH, Y. apseil,

. MeHgens, B. W.BepHaackuid, W. T1.Masnos, WN. WN. MeuyHnukoB, H. . Basunos, H.
B. TumodeeB-PecoBckuit, K. YOTCoH, @. Kpuk, . K. benses.

Tabnuupbl 1 cxembl: «CBS3b GMONOTMN C APYTMMK HayKaMuy», «CUCTeMa GUONOrNYECKIX
HayK».

Tema 2. ’KuBble ccTeMbI U UX U3YUYEeHUE

YKuBble cMCTeMbl Kak NpeaMeT U3yyeHus 6ronorum. CBOVCTBa XMBbIX CUCTEM: €IMHCTBO
XMMWYECKOTrO COCTaBa, AMCKPETHOCTb W LieNIOCTHOCTb, CMOXHOCTb W YMOPsiA0YeHHOCTb
CTPYKTYpbl,  OTKPbITOCTb,  CamMOOpraHu3auus, CaMOBOCTPOM3BEAEHME,  Pa3apPaXUMOCTb,
M3MEHUYMBOCTb, POCT W PasBUTHE.

YPOBHM OpraHv3aumMm >KMBbIX CUCTEM: MONEKYNSPHbIA, KNETOYHbIA, TKaHEBBLINM,
OpraHM3MeHHBINR, nonynsuMOHHO-BUI0BOMN, 3KOCUCTEMHbIN (6noreoLeHOTUYECKNIA),
6rocepHbli. MpoLecchl, NPONCXOAsALLME B XUBLIX cucTemax. OCHOBHbIE MPU3HAKWN XXMBOTO.
YKn3Hb Kak (hopMa CyLLEeCTBOBaHWNA MaTepun. Hayku, n3yyaroLme Xmeble CUCTEMbI Ha pasHbIX
YPOBHSIX OpraHu3saumn.

3yueHne XuBbix cuctem. MeTofbl 6MONOrMYeckoin Hayku. HabnogeHue, namepeHue,
9KCNEepUMEHT, cucTematmsaums, MeTaaHanms. [lOHATME O 3aBUCMMOW W HE3aBUCUMOM
nepemMeHHoi. [MnaHVWpoBaHWe 3KcnepuMMeHTa. [locTaHoBKa W nposepka runotes. Hynesas
runotesa. MoHATMe BbIOOPKN 1 €€ LOCTOBEPHOCTb. Pa3bpoc B 61ONOrMYecKmnx AaHHbIX. OueHKa
[OCTOBEPHOCTWN MOMTYYEHHbIX Pe3ynbTaToB. [MPUYMHBI UCKaXKEHNA Pe3yNbTaToB IKCMEPUMEHTA.
[MOoHATME CTaTUCTUYECKOro TecTa.



JdemoHcTpaunu

Tabamubl 1 cxembl: «OCHOBHbIE MPU3HAKN XXW3HWU», «BUONOTMYEeCKNe CUCTEMbI»,
«CBOWCTBA XXMBOW MaTepun», «YPOBHU OpraHu3auuu XXnso npupoapl», «CTpoeHMe XXMBOTHOM
KNeTkm», «TKaHW  XKMBOTHbIX», ~ «CUCTEMbl  OpraHOB  YeNOBEYECKOTO  OpraHu3Ma,
«BbunoreoueHo3», «broctepa», «MeToAbl M3YUYeHNS XXMBOI NPUPOAbI».

O6opynoBaHve: nabopaTopHoe 060pyZOBaHWe [N NPOBEAEHUs  HabNofeHWUH,
N3MEPEHWNIA, IKCNEePUMEHTOB.

Ipakruueckas padora «/ICN0OMb30BaHNE Pas3/IMUHbIX METOAOB MPU U3YYEHUU XKMBbIX
CUCTEMDY.

Tema 3. buoJjiorust KJeTku

KneTka — CTPYKTYPHO-(hYHKLMOHaNbHAA eAMHNLA XXMBOF0. VICTOPUA OTKPLITUA KNETKW.
PaboTtbl P.Tyka, A.JleBeHryka. KnetouHas Teopusa (T. LUBaHH, M. LLneiigeH, P. Bupxos).
OCHOBHbI€e MOI0XEHUS COBPEMEHHOI KNIETOYHOMN TEOPUN.

MeTofbl MONEKYNAPHOM W KNETOYHON OMONOrMK: MUKPOCKOMUS, Xpomatorpagus,
3NeKTPO(ope3, METOA  MeyeHblX artomoB, AuddepeHUMasIbHOe  LEHTPUMYrMpoBaHue,
KY/IbTUBUPOBaHUE KNETOK. M3yuenue ¢puxcuposannvix riemok. DNEKTPOHHASA MUKPOCKOMMS.
Kondghokanvnas mukpockonus. Bumanvroe (npusicusnennoe) usydenue Kiemox.

JdemMoHcTpauuu

MopTpeTsbl: P. I'yk, A. NleseHryk, T. LLIBaHH, M. LLineingeH, P. Bupxos, K. M. bap.

Tabnmupbl 1 cxembl: «CBETOBOM MUKPOCKOM», «DNEKTPOHHbIA MUKPOCKON», «/CTOpuS
pasBUTUA METOA0B MUKPOCKOMUN».

O60opyaoBaHMe: CBETOBOM MWKPOCKOM, MUKPOMpenapaTbl PacTUTENbHbIX, XXUBOTHBIX 1
baKTepuabHbIX KNETOK.

IpakTyeckass paGora «/I3yyeHne MeTOAOB K/IETOYHOW 6Guonormm (Xpomarorpagus,
aneKTpogopes, AvdhepeHLnanbHOe LeHTpUdyrposaHue, MNLP)».

Tema 4. Xumuueckasi OpraHu3anus KJIeTKH

XUMUYECKNi cocTaB KNeTKn. Makpo-, MUKPO- 1 YlbTPaMMKPO3neMeHTbl. Boaa v eé ponb
KaK pacTBOPWUTENSs, peareHTa, y4yacTue B CTPYKTYPUPOBAHUM KETKW, TEMIOPErynsuum.
MuHepanbHble BELLECTBA KNETKU, MX 61onornyeckas posib. Posb KaTVOHOB 1 aHNOHOB B KNETKE.

OpraHunyeckue BeLLecTBa KneTku. bronornyeckue nonvmMepsl. benku. AMUHOKUCIOTHBIN
coctaB 6enkoB. CTPyKTypbl GefKOBO MONekynbl. lMepBuyHas CTpyKTypa 6enka, nenTugHas
cBA3b. BTOpuyHasa, TpeTuyHas, YeTBepTUYHAA CTPYKTYpbl. [eHatypaums. CBoiMcTBa OE/IKOB.
Knaccuukaumsa 6enkoB. bronornyeckme gyHKLUMN 6enKoB. IIpuornet.

Yrnesoabl. MoHocaxapuapl, Aucaxapuibl, onmMrocaxapugbl 1 nonucaxapuipl. O6LLMi
MNaH CTPOEHMS M (DU3NKO-XUMUYECKME CBOICTBA YrNeBOAOB. Buonoruueckue (QyHKLMK
YI1eBOJ0B.



Nunuabl.  TuapogunbHo-rapotobHble  cBOKWCTBa.  Knaccudmkaums — nvnungos.
Tpuravuepunibl, hoconmnuabl, BOCKK, cTeponabl. Buonoruyeckme gyHKuMm nmnugos. O6ume
CBOMCTBA OWMOMOTMYECKMX MemMbpaH — TeKy4yeCTb, CMOCOBHOCTb K CaMO03aMblKaHWIO,
MONYNPOHNL,AEMOCTb.

HyknenHosble kucnotbl. AHK 1 PHK. CTpoeHne HYyKNeMHOBbIX KUCNOT. HyKneoTuabl.
MpuHUMN KomnnemeHTapHocTw. Mpasuno Yapragda. Ctpyktypa OHK — aBoitHas cnvpasis.
MecToHaxoxaeHue n buonorunyeckune hyHkumm AHK. Buabl PHK. ®yHkumm PHK B KneTke.

CTtpoeHune monekynbl AT®. Makpoapruyeckue ceasn B monekyne AT®. buonornyeckue
(yHKunn  AT®. BOCCTaHOBMIEHHbIE MEPEHOCUUKKM, WX (YHKUUM B  KNeTke. [lpyeue
HYKaeo3uompugocgamol (HTD,). CekBeHunpoBaHne  AHK.  Memoow  cemomuxu,
mpaHCKpunmomuKku, nponeomMmuKu.

CTpyKTypHas 6uonoruna: 6MoXnummyeckne n 6mognsnyeckne nccnefoBaHNs coctasa U
NMPOCTPAHCTBEHHOW CTPYKTYpbl 6UOMONEKYN. Mooderuposanue cmpykmypol u  QyHKyuil
6u0MOJl€KyJZ U UX KOMNJaeKcoes. KOMnbiomeprllZ ouzaun u opeaHuquKmZ cCurHmes 6u0M0]Z€KyJZ u
ux Henpupodﬂblx AHAJl02086.

JdemMoHcTpauuu

MopTpetbl: J1. MonuHr, xX. YoTtcoH, ®. Kpuk, M. YuUnkuHc, P. ®paHknvH, ®. CaHrep,
C. lMpy3unHep.

[Avarpammbl:  «PacnpefiefieHne XUMWYECKMX 3MEMEHTOB B  HEXMBOW  MpPUPOAE»,
«PacnpefieneHne XMMUYECKMX 31EMEHTOB B XUBOI Npupoae».

Tabnuubl 1 cxembl: «lleproguyeckas Tabnnua XMMUYECKUX 31EMEHTOB», «CTpoeHue
MOJIEKY bl  BOAbl», «BellecTBa B COCTaBe OpraHu3MoB», «CTpOeHWe MOMeKy/bl 6enkay,
«CTPYKTYpbl 6e/IKOBOM MONEKY/bl», «CTPOeHWe MONeKyn YrneBofoB», «CTPOEHUe MOJEeKYN
NNNUAOB», «HYKNenHoBble KNCNOTbI», «CTpoeHne Monekynbl AT®».

Ob6opyaosaHKe: XMMmmnYyeckas nocyga n 06opyaosaHue.

JIa6oparopuas pa6ora «O6Hapy>KeHne 6e/1KOB C MOMOLLbI0 KaYECTBEHHbIX PeaKLin».

JlabopaTopHasi pabora «lccnefoBaHne HYKNENHOBLIX KUCNOT, BbIAENEHHbIX U3 K/IETOK
PasnMYHbIX OpraHn3mMoB».

Tema S. Ctpoenue n pyHKIUM KIETKHU

Tunbl KNETOK: 3yKapuoTM4Yeckas U npokapuoTuyeckas. CTPYKTYPHO-PYHKLNOHaNbHbIE
006pa3oBaHUs KeTKW.

CTpoeHMe MpOKapuMoTUYECKON KeTKW. KneToyHas CTeHKa OGakTepuiA K apXxei.
OCO6EHHOCTN CTPOEHNS reTepoTPOQHOM 1 aBTOTPOGHOW NPOKAPUOTUYECKMX KNETOK. MeCTOo 1
pO/lb NPOKapWoT B GUOLLEHO3aX.

CTpoeHve 1 PYyHKLMOHMPOBaHNE 3yKapnoTUUECKO KNeTKu. Mna3maTnyeckas MemopaHa
(nnasmaniemma). CTpykTypa nasmaTvyeckolr MembpaHbl. TpaHCNOpT BeWecTB Yepes
nnasmaTUYeckyro MembpaHy: MaccuBHbIM (auddysus, obneryéHHas AudQysuns), akTUBHbIN
(NepBUYHbIA N BTOPUYHBIA aKTUBHbIA TpaHCnopT). MonynpoHuLaeMocTs MembpaHbl. PaboTta



HaTPUIA-KaNMeBOro Hacoca. SHAOLMTO3: MMHOLIMTO3, (haroLMTo3. IK30LMTO3. KNeTouHas CTeHKa.
CTpyKTYpa v PYHKLMM KNETOUHOM CTEHKIN PacTeHWiA, rpr6oB.

LinTonnasma. LiMTo3onb. LiMTockeneT. [BukeHue uuTtonnasmbl. OpraHouibl KNeTKW.
OfHoMeMbpaHHble opraHouibl KNeTku: sHponnasmaruyeckas ceto (AMC), annapat Monbmxu,
NIN30COMbI, UX CTPOEHWE U (DYHKUMKU. B3ammocBs3b OAHOMEMOPaHHbIX OPraHOMAOB KNEeTKU.
CTpoeHuMe rpaHynsapHOro peTukynyma. Mexanusm nanpasnenus oerkog ¢ OIIIC. CUHTe3
pacTBOpUMbIX  6enkoB.  CWHTE3  K/IETOYHbIX  MeMbpaH. [nagkuii  (arpaHynsipHbIid)
aHAoNNa3MaTUyecKnin petukynym. CekpeTopHas (hyHKUmMs annapata Fonbmkn. Moougukayus
benxoes 6 annapame I onvoocu. Copmuposxa benxos 6 annapame I onvoocu. TPAHCNOPT BELECTB
B KNeTKe. Bakyonn pacTuteNibHbIX KeToK. KneTouHblid cok. Typrop.

[MonyaBTOHOMHbIE OpraHouibl KIETKU: MUTOXOHAPWUW, nNNacTuibl. Illpoucxoocoenue
mumoxouopuui u niaacmud. Cumbuocenes (K.C. Mepesckosckui, JI. Mapaynuc). CTPOEHUE U
(YHKUMN  MUTOXOHAPUIA U nnacTug. [lepBUYHbIE, BTOPWUYHBLIE W CIOXHbIE MAACTMAbI
(OTOCUHTE3NPYIOLMX  3YKApUOT.  X/IOPOM/acTbl, XPOMOMIACTbl, EAKONNACTbl  BbICLIMX
pacTeHWiA.

Hemem6paHHble opraHomabl KneTkn CTpoeHne U yHKLMM HeMEMOPaHHbIX OpraHouioB
KNeTkn. Pubocombl.  [Ipomescymounvie  ¢puramenmoi.  MUKPOUIAMEHTbI.  AkmuHogble
murpogunamenmoi. MblLLIEUHbIE KNETKU. AKmuHOBble KOMNOHEHMbl HEeMbIUEYHbIX KIEmOK.
MUKPOTPYGOUKM. KNeTouHblii LeHTp. CTPOeHME U [BVKEHME XKIYTUKOB M PECHUYEK.
MUKPOTPYOOUKM UMTOMNa3Mbl. LIeHTPUONb. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
Murkpompybouxkamu. Momopmvie 6eaxu.

Anpo. O6onoyka sapa, XPOMaTUH, Kapuonniasma, SAPbILLKA, UX CTPOEHME U DYHKLMW.
AnepHblii 6eNKOBbIN MATPUKC. MMPOCTPaHCTBEHHOE PACcMOOXEHNE XPOMOCOM B UHTEP(A3HOM
aape. Dyxpomamun u eemepoxpomamur. BeNKn XpomaTtuHa — TUCTOHbI. /Junamuxa sdepHol
06010uyKU 8 Mumo3ze. H0epHulit mpancnopm.

KneTouHble  BkNtOYeHWs.  CpaBHWTENbHas  XapakTepucTUKa  KNETOK  3yKapuoT
(pacTuTe/IbHOM, XXMBOTHOW, TPUGHONR).

JdemMoHcTpanuu
MopTpeThbl: K.C. MepexKoBckuid, J1. Maprynuc.
Tabnmupl 1 cxembl: «CTpPOeHVE 3YKapUOTUYECKON KNeTKu», «CTPOEeHWEe >XMBOTHOM

KNeTKu», «CTpOeHne pacTUTENbHON KNeTKM», «CTPOEHNEe MUTOXOHAPUWY», «HAapo», «CTpoeHne
MPOKAPUOTUYECKON KNETKM».

O6opyaoBaHme: CBETOBOM MWKPOCKOI, MUKponpenapatbl PacTUTENbHbIX, XWBOTHbIX
KNETOK, MUKpOnpenaparbl 6aKTep|/|aanb|x KNETOK.

JlaGoparopnas padora «/I3y4eHne CTPOEHMSA KIETOK Pas/iMyHbIX OPraHU3MOB.
IpakTnyeckast padora «/13yyeHne CBOINCTB KNETOUHOW MeMOPaHbI».

JlaGopaTopHas padora «VIccnegoBaHve NiasMonu3a 1 4ennasmonnsa B pacTUTeNbHbIX
KNneTKax».

IpakTuueckas padora «/13yyeHne [B/KEHUS LMTONIa3Mbl B PACTUTENbHBIX KNETKaX».



Tema 6. O0MeH BellecTB U NPeBpallleHUE JHEPTUN B KJIeTKe

Accumnnauma n QUCCUMUNALMA — iBe CTOPOHbI MeTabosim3ma. Tunbl 06MeHa BeLLECTB:
aBTOTPOPHLIA U TeTepOTPOMHLIA.  YyacTne Kucnopoja B OBMEHHbIX — MpoLeccax.
DHepreTnyeckoe obecrnedyeHne KNeTKU: npeBpaweHne AT B 06MEHHbIX MpoLeccax.
depmMeHTaTVBHbLIN XapakKTep peakuWil KNeToyHoro Mmetabonusma. PepmeHTbl, UX CTPOEHMUE,
CBOWCTBA U MexaHu3M geincteusa. KoepMmeHTbl. OTIMUMA (PEPMEHTOB OT HEOopraHMyeckmx
Katanm3atopoB.  benku-akTmeatopbl U GENKU-UHTMOMTOPbLI.  3aBUCMMOCTb  CKOPOCTW
(hepMeHTaTVBHbIX pPeakLMii OT pas/INUYHbIX PaKTOPOB.

[MepBUYHbIA CUHTE3 OpPraHMYecKMX BELLECTB B KeTKe. POTOCUHTES. Anokcuzenmbvill u
okcueenHvlll  homocunmes Yy oaxmepui. Ceemocoouparowue nueMeHmsvl U NUSMEHNb
peakyuornoeo yewmpa. PONb XN0PONNacTos B npoiecce gortocnHTesa. CBeToBas 1 TeMHOBas
(asbl. @omoowixanue, Cz., Cs. u CAM-munvt ghomocunmesa. TIPOLYKTUBHOCTb (POTOCUHTE3A.
BnunsHve pasnnyHbIX (hakTOpoB Ha CKOPOCTb POTOCHHTE3A. 3HAUEHNEe (POTOCUHTESA.

XeMocuHTe3.  PasHoobpasve  OpraHuW3MOB-XEMOCUMHTETUKOB:  HUTPUDMUMPYHOLLME
bakTepuu, xxenesobaktepun, cepobakTepum, BOJOPOAHbIE BakTepumn. 3Ha4YeHNe XeMOCUHTE3a.

AHa3pobHble opraHu3Mbl. Buabl 6poxxeHns. MpoayKTbl 6POXKEHNUS N UX NUCMONb30BaHNE
4enoBEKOM. AHa3p00HbIE MMKPOOPraHm3Mbl Kak O0O0beKTbl OGMOTEXHONOrMWM W BO3GYAUTENN
60one3Hen.

A3p06Hble OpraHM3Mbl. JTanbl 3HepPreTUyYeckoro obmeHa. MoAroTOBUTENbHbLIA 3Tan.
"NKonM3 — 6eCKUCNIOPOAHOE pacLLen/IeHe TOKO3bI.

Brnonornyeckoe OKUCNEHWE, NN KETOYHOE AbIXaHWe. Ponb MI/ITOXOHApVIIZ B rnpougeccax
BMONOTMYECKOr0 OKMCNeHUs. Linknudeckne peakumu. OKUCUTENBbHOE (HOCHOPUIMPOBAHNE.
Onepeuss membpannozo epaouenma npomonos. Cunmes ATD: paboma npomounou ATD-
cunmaszwl.  [1PEUMYLLECTBA  adpOGHOTO MyTM OOMeHa BELeCTB  Mepes  aHasPOBHbIM.
A((HEKTMBHOCTbL IHEPTETUYECKOrO 0OMEHa.

JdemMoHcTpanuu

MopTpetbl: K. Mpuctan, K. A. Tumupsases, C. H. BuHorpagckuid, B. A. SHrenbrapar,
M. Mutuenn, I'. A. 3aBap3uH.

Tabnuubl 1 cxembl: «POTOCUHTE3», «OHEPreTUYECKUIN 0OMEH», «BMOCUHTE3 6Genka,
«CTpoeHne pepMeHTa», «XeMOCUHTE3».

O60opyaoBaHve: CBETOBO MMKPOCKOM, 060pYA0BaHWE A/11 NPUTOTOBNEHNSI MOCTOSHHbBIX
1 BPEMEHHBIX MKPOMNPenapaTos.

JlaGoparopuasi padora «/I3yyeHue KaTa/IMTUYECKOW aKTMBHOCTM (PepMeHTOB (Ha
npumMepe amMmmnasbl UK Katanasbl)».

JlaGopaTtopnasi padora «/I3yueHve (hEePMEHTATMBHOIO PacLUen/ieHns nepokKcuaa
BO/IOPO/A B PaCTUTE/NbHBIX W XMBOTHbIX KETKax».

JlaGoparopuas pa6ora «CpaBHeHVe NPOLEeCcCOB (DOTOCUHTE3A N XEMOCUHTE3a».

Jla6opaTopuas pa6ora «CpaBHeHVE NPOLLECCOB OBPOXEHNSA N AbIXaHUAY.



Tema 7. HaciencrBeHHasi HHpopManus U peaju3anus eé B KiIeTKe

Peakuun maTpuyHoro cuHTtesa. MNpuHLMn KOMNIEMEHTAPHOCTU B peakLmax MaTpuyHoOro
CvHTe3a. Peanuszaums HacneACTBEHHON WH(opMauun. [eHeTUYeCKUiA Ko, ero CBOMCTBa.
TpaHcKpunuua — mMaTpuuHbliA cnHTe3 PHK. TpUHLMNBLI TPaHCKPUMLMKA: KOMIM/IEMEHTapHOCTb,
aHTUnapanneNnbHOCTb, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 syxapuomuueckot
kremxke. Hexooupyrowue PHK.

TpaHcnAuMs 1 eé aTanbl. Y4yactue TpaHCnopTHbIX PHK B GMocuHTE3e 6enKa. YCnosus
6rocuHTes3a benka. KognposaHne aMMHOKMUCNOT. Posib prbocom B GUOCHHTE3e Genka.

Cospemenuvie npeocmasnenus o cmpoenuu 2enos. OpraHu3aunsg reHoma y npokapuorT n
3yKapuoT. Perynsumsi akTUBHOCTM TEHOB Yy MpoKapuoT. [unoTesa onepoHa (®.XKako6,
XK. MaH0). Monexynspuvie mexanuzmvl dKcnpeccuu 2enos y oykapuom. Pons xpomamuna 6
peaynayuu pabomul 2erno6. PErynaums 06MeHHbIX NPOLIECCOB B KNeTKe. KNeTouHbIli roMeocTas.

BUPYCbI — HEKNETOUHbIE (HOPMbI XM3HU 1 06/IMraTHbIE NapasuTbl. CTPOEHME MPOCTbIX W
C/IOXHbIX BWPYCOB, PETPOBUPYCOB, 6akTepnodaroB. JKusmennvii yukn JIHK-cooepocauyux
supycos, PHK-cooepaicawux eupycos, 6akmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

BupycHble 3aboneBaHWs 4enoBeka, XXMBOTHbIX, pacTteHui. CMKA4, COVID-19,
couuanbHble U MeAULMHCKME NPO6IEMBI.

buoungopmamuxa:  ummeepayus u amanuz  6orvwux  maccusoe  («bigdatay)
CMPYKMYPHBIX — OUONOcUYecKux OaunHvlx. Hanomexnonoeuu 6 6Ouonocuu u MmeouyuHe.
IIpoepammupyemvie hynkyuu 6enxos. Cnocodovl 00cmasKu 1eKapcma.

JdemMoHcTpanuu

MopTtpeTbl: H. K. Konbuos, 4. V1. iBaHOBCKWIA.

Tabnmubl 1 cxembl: «buOCUHTE3 6enka», «leHeTUYecKnii  Kopg», «Bupycbl»,
«bakTtepuoaru».

IMpakTuueckas padora «Co3faHne MoLeNu BMpyca».
Tema 8. /Ku3HEeHHBIN HUKJ KJIETKH

KneTouHbln uuKn, ero nepuogsl u perynauus. MHTepgasa u Muto3. OCOBGEHHOCTH
MpoLLeccoB, NpoTeKalLWmx B nHTepdase. MoAroToBka KNETKM K AeneHunto. MpecuHTeTUYeCKui
(MOCTMUTOTUYECKMIN), CUHTETUYECKUA W MOCTCUHTETUYECKUIA (MPEMUTOTUYECKMIA) MNepuojbl
NHTepgasbl.

MaTpuuHbin  cuHTes [AHK - penaukaumsi. MpuHumnbl  pennvkauuyn  OHK:
KOMMJIEMEHTAPHOCTb,  MOMYKOHCEPBATMBHbLIA ~ CUHTE3,  aHTMNapanieslbHoCTb.  MexaHu3m
pennvkaumn  OHK. Xpomocombl. CTpoeHMe XpomocoM. Tenomepbl M Tenomepasa.
XPOMOCOMHbIA Habop KNETKM — KapuoTun. AuMnaonaHbiA U ranfiouHbiin Habopbl XPOMOCOM.
["OMOMIOrMYHbIE XPOMOCOMbI. [10/10BbIe XPOMOCOMBI.

[eneHne Knetku — muto3. CTaguy MUTO3a M MPOUCXOASLLME B HUX MPOLECChl. TUMbI
MUTO3a. KapMOKMHES U LIMTOKMHE3. B1ONOrMyYeckoe 3HaueHre MMTo3a.



Perynsums MUTOTUYECKOTO UMKNa KNeTku. [porpammupyemasi KnetouHas ruéenb —
anonTos.

KNeTouHoe A4p0, XPOMOCOMbI, PYHKLMOHANbHASA FeHOMUKA. Mexanuzmul nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemkay» — buoungopmamuvecxkue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JdemoHcTpaumuu

Tabnuubl U cxembl: «KWU3HEHHbIA LUK KNeTKU», «Muto3», «CTpOeHVEe XPOMOCOM»,
«Pennnkauma JHK».

O6opy/oBaHMe: CBETOBOI MMKPOCKOM, MMKponpenapatbl: «MuTo3 B KNeTKax KopeLlka
nyKa.

JlabopaTopnasi padota «/13yyeHre XpOMOCOM Ha rOTOBbIX MUKpOMpenapaTax».

JlaGoparopuas padora «HabnogeHe M1TO3a B KNETKaX KOHUMKA KOpeluka nyka (Ha
rOTOBbIX MUKpOMpenaparax)».

Tema 9. CTtpoenue u GyHKIIMH OPraHU3MOB

Buonornyeckoe  pasHoobpasve  opraHnsmMoB.  O[HOK/IETOYHbIE,  KOJIOHWa/IbHbIE,
MHOTrOK/1eTOYHbIE OPraHn3Mbl.

OCO6EHHOCTV CTPOEHMS N XKN3HEAEATENbHOCTU OAHOKNETOUHbIX OpraH1M3MoB. bakTepuu,
apXxen, OJHOKNETOUHbIE FPUBbI, OHOKNETOUHbIE BOAOPOC/N, APYrie NPOTUCTbI. KoNoHWanbHble
OpraHu3Mmbl.

B3anmocBsi3b yacTeli MHOrOKNeTOYHOro opraHuamMa. TKaHW, opraHbl U CUCTEMbI OPraHOB.
OpraHu3m Kak eauHoe Lienoe. FomeocTas.

TKaHW pacTeHWit. Tunbl pacTUTENbHLIX TKaHei: obpa3oBaTefibHasA, MOKPOBHaA,
NPOBOASALLAs, OCHOBHasA, MexaHuuyeckass. OCOOGEHHOCTU CTPOEHUS, (YHKLMIA 1 PacrnonoXeHns
TKaHel B opraHax pacTeHui.

TKaHU DKMBOTHbIX U YenoBeKa. TWMbl JKMBOTHLIX TKaHel: anuTennanbHas,
COeUHUTENbHAS, MblllieyHasi, HepBHas. OCOGEHHOCTM CTPOEHMS, YHKLMIA 1 PacroNOoXeHNs
TKaHein B opraHax >»WBOTHbIX 11 Ye/OBEKa.

OpraHbl. BeretaTuBHble W reHepaTMBHblE OpraHbl pacTeHuidi. OpraHbl U CUCTEMbI
OpPraHoB XMBOTHbIX 1 YenoBeka. PYHKLMM OpraHoB 1 CUCTEM OPraHoOB.

Onopa Tena opraHn3amoB. Kapkac pacTeHuit. CKeneTbl OAHOKNETOYHBbIX W
MHOTOKNETOYHbIX XXMBOTHbIX. Hapy)XHbIi U BHYTPEHHWUIA ckeneT. CTPOeHMe U TUMbl COEANHEHNS
KOCTei.

[BMXeHne opraHn3moB. [BM)KEHME OAHOKMETOYHbIX OpraHuW3MOB: ameé60ugHoe,
XXTYTUKOBOE, pPecHUYHOoe. [BV)KeHWe MHOrOK/IETOUHbIX PacTeHWil: TPOMu3Mbl U HacTUW.
[BVKEHVE MHOTOK/IETOUHBIX XXMBOTHbIX U Ye0BeKa: MbllleyHas cuctema. Pednekc. CKeneTHble
MbILLLbI 1 UX paboTa.



lMnTaHne opraHn3mos. ornoweHne BoApl, YINeKUCIoro rasa u MMHepasibHbIX BELLECTB
pacTeHuAMKU. [UTaHWEe >XMBOTHLIX. BHYTPUMNONOCTHOE W BHYTPUKIETOYHOE MULLEBAPEHME.
MnTaHne Mo3BOHOYHbLIX XXMBOTHbIX. OTAeNbI nuLLieBapuTeNbHOro TpakTa. [ueBapuTenbHbIe
Xenesbl. MNnieBapuTenbHaa cucTema YenoBeka.

[ObixaHne opraHn3moB. [biXxaHue pacTeHWid. [bixaHue XMBOTHbIX. Ouddysns rasos
yepe3 MOBEPXHOCTb K/eTKU. KoxKHoe pbixaHue. [bixatefibHas MOBEpPXHOCTb. >KabepHoe U
NEroyHoe ApixaHwe. [biXaHWE MO3BOHOYHbLIX XWMBOTHLIX W YeNOBeKa. 3IBOJIOLMOHHOE
YCNOXHEHME CTPOEHUA NETKUX MO3BOHOYHbLIX >XMBOTHLIX. [bIXaTe/flbHasd CUCTEMa Ye€NOBeKa.
MexaHn3M BEHTUNALMM NETKUX Y NTUL, N MNIEKONUTaOLWMX. Perynauus abixaHus. [bixatenbHble
06bEMBI.

TpaHCNopT BeLLeCTB Y OpPraHuW3MOB. TpPaHCMOPTHble CUCTEMbl pacTeHWi. TpaHcnopT
BELECTB Y JKMBOTHbIX. KpoBeHOCHas cuctemMa W €€ opraHbl. KpoBeHOCHas cucTema
MO3BOHOYHBLIX XWMBOTHbLIX W u4enoseka. CepALe, KPOBEHOCHble cocyAbl M KpoBb. Kpyru
KpoBOOOpaLLEeHNS.  DBO/MOLMOHHBLIE  YCMIOKHEHUS  CTPOEHUSA  KPOBEHOCHOW  CUCTEMbI
MO3BOHOYHbIX XXMBOTHbIX. PaboTa cepAua 1 eé perynsaums.

BbigeneHne y opraHusmoB. BbigeneHue y pacTeHuid. BbigeneHune y OKUBOTHbIX.
CokpaTtuTenbHble Bakyonu. OpraHbl BblgeneHns. ®unbTpaums, CeKpeumss U obpaTHoe
BCACbIBaHMe Kak MexaHW3Mbl paboTbl OpraHoB BblaeneHns. CBA3b NOMOCTW Tena ¢ KPOBEHOCHOM
M BbIAENNTENBHON cucTeMaMi. BbliaeneHne y MO3BOHOYHbIX XKMBOTHbIX M 4enoBeka. Mouku.
CTpoeHve U PYHKLMOHMPOBaHWe HethpoHa. OBpasoBaHIe MOUM Y YeOBEKa.

3awmTa y opraHuMsmMoB. 3aliuTa Yy OAHOKNETOYHbIX OpraHM3moB. Cropbl GaKTepuil
UMCTbI MPOCTELLMX. 3alyTa y MHOTOKNETOUHbIX pacTeHuid. KyTukyna. CpeAcTBa NacCMBHOW 1
XMMUYECKOW 3aLLuThl. PUTOHLMABI.

3almTa Y MHOFOKNETOYHbIX >KMBOTHbIX. [MOKPOBbI M WX NPOWM3BOAHbIE. 3alimTa
opraHusma OT 6onesHeil. VIMMyHHas cucTemMa uYenoBeka. KeTOYHbIA W rymMOpasibHbIN
UMMYHUTET. BPOXKAEHHbIA N NPMOBPETEHHBIN CNeUNpUIECKNn UMMYHUTET. Teopuns KNoHalbHO-
cenekTeHoro ummyHuteta (M. Apnnx, ®. M. bepHet, C. ToHerasa). BocrnannTenbHble OTBETHI
OpraHun3moB. Posnb BPOXAEHHOINO MMMYHUTETA B Pa3BUTUM CUCTEMHBIX 3a60/1EBaHWA.

Pa3gpaXuMocTb W Perynsauust y OpraHu3moB. Pa3fpaXMMOCTb Y OAHOK/ETOUHbIX
OpraHuamMoB. TaKCUCbl. Pa3apaunMOCTb U perynsiums y pacTeHuil. POCToBble BELLECTBA U UX
3HaueHue.

HepBHas cuctema n petieKTOpHas perynaums y >XUBOTHbIX. HepBHas cuctema u eé
OTZeNbl. BO/MOLMOHHOE YCNOXHEHNE CTPOEHUS HEPBHOW CUCTEMbI Y XXMBOTHbIX. OTAesbl
r0/I0BHOrO MO3ra MO3BOHOYHbIX XWBOTHbIX. Pediiekc v pediekTopHas gyra. be3ycnosHble u
YCNOBHbIE pedieKchbl.

C'yMopanbHasi perynsums M 3HAOKPUMHHAs CUCTEMA >KMBOTHbIX U uenoBeka. XKenesbl
3H[IOKPUHHOW CUCTEMbI M WX TFOPMOHbI. [eiACTBME TFOPMOHOB. B3aMOCBSi3b HEPBHON U
3H/0KPVHHOIA cucTeM. MMnoTanamo-runogmsapHas cuctema.

JdemMoHcTpauuu

MopTtpet: W. IN. INaBnos.



Tabnvupl 1 cxembl: «OAHOK/IETOYHbIE BOAOPOC/AU», «IMHOIOK/IETOYHbIE BOAOPOC/N»,
«bakTepum», «lpocTeiiwme», «OpraHbl LBETKOBbIX pacTeHuid», «CUCTeMbl OpraHoB
MO3BOHOYHbLIX )KMBOTHbIX», «BHYTPEHHee CTPOEeHME HaCeKOMbIX», «TKaHW pacTeHWUii»,
«KopHeBble CcUCTEMbI», «CTpoeHue cTebnsi», «CTpOeHMe NNCTOBOM MNNACTUHKM», «TKaHu
XUBOTHbIX», «CKeneT 4enoseka», «[luLleBapuTenbHas cuctema», «KpoBEHOCHas cucTema,
«[bixaTenbHaa cuctema», «HepBHaa  cucTema», «Koxa», «MbllleyHaa cucTema»,
«BblgenntensHas cuctema», «OHAOKPUHHAA cucTeMa», «CTpoeHue MbIWLbL», «/IMMYHUTET»,
«KUNLLIEYHONOMOCTHbIE», «CXeMa MUTaHUA PacTeHWin», «KpOBEHOCHbIE CUCTEMbI MO3BOHOYHbIX
XWMBOTHbIX», «CTpOeHne rugpbl», «CTpoeHne nnaHapumn», «BHYTpeHHee CTPOEHWe [OXKAEeBOro
yepBa», «HepBHas cucTemMa pbl6», «HepBHas cucTemMa nArywKM», «HepeHas cucTeMa
npecMbikalownxea», «HepsHaa cuctema nNTUL», «HepBHas CUCTEMa MIEKOMUTAKOLLUX»,
«HepBHas cuctema yenoBeka», «Peqekcs.

O6opyoBaHve: CBETOBOV MMUKPOCKON, MUKponpenapaTbl 04HOK/ETOUHbIX OpraH13MOoB,
MUKporpenapaTbl TKaHel, PakoBMHbI MOJIIFOCKOB, KOMMEKLUM HACEKOMBIX, UTTIOKOXUX, XMBbIE
9K3eMMAsPbl KOMHATHbIX PacTeHWiA, repbapun pacTeHuWii pasHbIX OTAEN0B, BNaXHbIe Npenaparbl
YXMBOTHbIX, CKe/eTbl MO3BOHOYHbIX, KOMIEKLMN GECMO3BOHOUYHBIX XMBOTHBIX, CKE/ET Ye/l0BeKa,
obopyfoBaHWe AN AeMOHCTpauuy  MOYBEHHOTO U BO3AYLIHOTO MWUTaHWA  pacTeHWi,
pacllenneHns Kpaxmana W 6enkoB Nof [JelACTBMEM (DepMeHTOB, O0OopyLoBaHWe AN
AEMOHCTpaLMK OMNbITOB MO M3MEPEHMIO XXU3HEHHON EMKOCTUN NETKUX, MeXaHU3Ma [blXaTe/lbHbIX
[BVXXEHWIA, MOAENM rONIOBHOIO MO3ra pas/InyHbIX XXUBOTHbIX.

JlaGopaTopuas pa6ora «/13yyeHre TKaHel pacTeHNin».
JlaGoparopuas pa6ora «/13yyeHve TKaHen XXMBOTHbLIX».
JlaGopaTopnasi paGora «/I3yyeHrie OpraHoB LIBETKOBOIO pacTeHMS».
Tema 10. PazMHOKeHHe M Pa3BUTHE OPTaHU3MOB

®opMbl Pa3MHOXEHMS OpraHU3MoB: Gecrnonoe (BKMouas BereTaTWBHOE) W MO/IOBOE.
Buabl 6eCronoro pasMHOXeHUs: MOYKoBaHWe, Clopynauus, parMeHTaLus, KNoHMPOBaHNE.

MonoBoe pa3mMHOXeHue. [lonoBble KAeTKW, Wan rametbl. Meiio3. Ctagum Mmeliosa.
MoBefeHVe XPOMOCOM B Meito3e. KpoccuHroBep. BMONOrMYecKuii CMbICn Meiio3a 1 MofoBoro
npouecca. Meiio3 1 ero MecTo B XXU3HEHHOM LIMK/e OpraHW3MOB.

MpeazapopllieBoe  pas3BUTVe. [ameToreHes Y XKMBOTHbIX. [10M0Bble  XKENE3bl.
OGpasoBaHWe W pa3BuTME MOMOBLIX KNETOK. CrnepMaTtoreHe3 v ooreHe3. CTpPOEHME MOMOBbIX
KNETOK.

OnnoaoTBopeHne N 3MOEPUOHANILHOE Pa3BUTHE YKMBOTHbLIX. CNoco6bl ONIOA0TBOPEHMS:
Hapy)XHOe, BHYTPeHHee. MapTeHoreHes.

NHAMBMAYanbHOE Pa3BUTME OPraH3MOB (OHTOreHe3). AMOPUONOrusS — HayKa 0 Pa3BUTUN
OpraHu3mMoB. Mopgozcenes — oOna u3 enasHvlx npoobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghoeenesa. CTalunm aMOPNOreHesa XMNBOTHbIX (Ha NpumMepe NArywwkm). ApobneHuve.
Tunbl JpobneHns. /Jemepmunuposannoe u nedepmunuposannoe opobienue. bracmyna, munvi
onracmyn. OCOOGEHHOCTU APO6/IEHNA MIEKONUTAOWMX. 3apofbllleBble INCTKU (racTpynsaums).
3aKna,qKa opraHos M« TKaHelh u3 3apoabllieBbIX JIMCTKOB. B3avMHOe BAUSHME yYacTel
pasBuBatoLerocs 3apofbiwa (3MOpUOHanbHasd WHAYKUMS). 3aknagka nnaHa CTPOeHUs



)KMBOTHOTO  KaK  pe3ynbTaT  MepapXMYeckMx  B3aMMOJEACTBMIA TeHOB. BnusHMe Ha
3MOPUOHANbHOE Pa3BUTUE Pa3/IMUHbIX PAKTOPOB OKPYXKatOLLEN Cpeabl.

PoCT 1 pa3BuTME XXMBOTHbIX. [MOCTAMOPUOHA/ILHBLIA Mepuod. lMpsamoe U HenpsMoe
passuTue. Pa3BuTMEe C MeTaMop(io30M Y 6eCrno3BOHOYHbLIX W MO3BOHOYHbLIX >KMBOTHbIX.
Bronornyeckoe 3HaueHue MPAMOro M HeNpsMOro pPasBUTUSA, UX PacnpocTpaHeHve B MpUpoAe.
Tunbl pocTa XWUBOTHbIX. PaKTOPbl Perynaumm pocrta >XMBOTHLIX W YenoBeka. Craauu
MOCTAMOPMOHA/ILHOTO Pa3BUTUSA Y XXMBOTHbIX W 4efioBeka. lMepuofbl OHTOreHesa 4esioBeka.
CrapeHue 1 cMepTb Kak 61MON0rnyeckme npoLecehbl.

Pa3MHOXeHVe U pa3BuUTUE pacTeHWi. MameTouT 1 cnopouT. Meino3 B XMU3HEHHOM
uMKne pacteHuidi. O6pasoBaHMe cnop B npouecce Melio3a. [amMeToreHes Yy pacTeHWid.
OnnofoTBOPeHVe W pa3BUTUE PacTUTENbHbIX OpPraHW3MoB. [1BOMHOe OMNNOAOTBOPEHUE Y
LIBETKOBbIX pacTeHuin. O6pa3oBaHyie 1 pa3BUTUE CEMEHMN.

MexaH13Mbl perynsaunm OHTOreHes3a y pacTeHmin 1 XKMBOTHBbIX.
JdemMoHcTpauuu
MopTpeTtsl: C. . HaBawuH, X. LLinemaH.

Tabnmupbl 1 cxembl: «BeretaTuBHOe pasMHOXEHME», «TUMbl 6ECNONOro PasMHOXEHUS»,
«Pa3sMHOXeHMe  XNaMngoMOHafbl», «Pa3MHOXEHWE 3BI/IEHbI», «Pa3sMHOXeHWe Tugpbi»,
«Melio3», «XpoOMOCOMbI», «[ameToreHes», «CTpoeHMe SANLEKNETKM W CrepMaTo3onaa,
«OCHOBHble CTafMn OHTOreHes3a», «[pAmMoe W Henpsamoe pa3BUTUE», «Pa3BUTME MaiCKoro
XyKa», «Pa3BuTue capaHum», «Pa3BuTue NATYLKWU», «[JBOHOE OMM040TBOPEHME Y LBETKOBbIX
pacTeHuii», «CTpoeHWe CeMSIH OAHOAOMbHbLIX U ABYAONbHbLIX PAaCTEHUN», «KWU3HEHHbIA LMK
MOPCKON  KanycTbl», <«XWU3HEHHbI UMKN MXa», <«KU3HEHHbIA UWKA  NanopoTHMKa»,
«XKN3HEHHBIN LMK COCHbI».

O6opyfoBaHMe:  CBETOBOW  MWMKPOCKOM,  MUKpoMpenapatbl  SALEKNETOK W
CMepMaTo301/j0B, MOAENb «LIMKN pa3BUTUS NATYLLIKW».

JIaGopaTopnasi pabora «M/3yuyeHMe CTPOEHWMSI TMOMOBbIX KIETOK Ha TOTOBbIX
MMKpOMpenapaTax».

IMpakTnyeckass padora «BblsiBNeHNe NPU3HAKOB CXOACTBa 3apojbllleli MO3BOHOYHbIX
YXUBOTHBIX».

JIa6oparopuas pa6ora «CTPOEHME OPraHOB PasMHOXEHNS BbICLUMX PACTEHUMN.
Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHYUBOCTH OPraHU3MOB

cTopus CTaHOBMEHUS W pasBUTUA TeHETWKW Kak Hayku. PaboTel I'. MeHgens,
. ge ®pu3a, T. MopraHa. Po/ib OTEYECTBEHHBIX Y4YéHbIX B Pa3sBUTUM TeHETUKWU. PaboTbl H.
K. Konbuosa, H. V. Basunosa, A. H. benosepckoro, I'. [I. KapneyeHko, FO. A. ®ununyeHko, H.
B. TumodpeeBa-PecoBCKoro.

OCHOBHble TeHeTUYECKMNEe NOHATUS U CUMBOSIbI. TOMOMOrMYHbIE XPOMOCOMbI, aNfiefibHble
reHbl, afbTepHaTUBHbIE MNPU3HAaKW, [AOMWUHAHTHBLIA W PeLecCUMBHbLIA MPU3HAK, FOMO3WrOTa,
reTepo3nroTa, Ynctas AMHUSA, rmépuabl, reHoTun, geHoTun. OCHOBHbIE METOAbl FEHETUKMU:
rMoPUA0N0rNYECKUNIA, LUTONOTMYECKNIA, MONEKYIAPHO-TEHETUYECKMA.



JdemoHcTpaunu

MopTtpeTbl: . MeHgens, I. ge ®pus, T. MopraH, H. K. Konbuos, H. /. Basunos, A.
H. Benosepckuia, I". [l. KapneueHko, HO. A. dunmnueHko, H. B. TuMoeeB-PecoBCKuiA.

Tabnuubl 1 cxeMbl: «MeToAbl FeHETUKN», «CXeMbl CKPELLMBAHMNS».

JIaGoparopuas padora «[Jpo30¢unna kak 06bEKT reHeTUUYECKUX UCCNEeA0BaHMN».
Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

MoHornépuaHoe ckpewisaHune. [MepBblid 3akOH MeHaens — 3akKoH efuHoo6pasus
rmépuaoB NepBoro MokoneHus. MpasBnno LOMUHMPOBaHWUA. BTopoit 3akoH MeHens — 3akoH
pacLLensieHns nNpu3HakoBs. LinTonornyeckre 0CHOBbI MOHOrMOPUAHOIO CKpewmBaHua. 'nnoTesa
YUCTOTbI ramerT.

AHanusvpytolllee  CKpelyBaHue.  [MPOMEXYTOYHbIA  XapakTep  Hac/efoBaHus.
PacLienneHne NpUsHaKoB Npy HEMOIHOM JOMUHUPOBAHNM.

AnrnépuaHoe cKpelyBaHue. TpeTuid 3akoH MeHAens — 3aKOH He3aBMCKMMOFO
Hacnej0BaHNs NPU3HAKOB. LINTONOrMUYECKMe OCHOBbI AMTNGPVAHOIO CKPELLMBAHNS.

CuensieHHoe  HacfnegoBaHMe  npu3HakoB.  Pabotbl  T. MopraHa.  CuensieHHoe
HacnefoBaHVWe TeHOB, HapylUeHWe CUenieHns MexXay reHamu. XpOMOCOMHas Teopus
HacnefCTBEHHOCTMW.

eHeTMKa nona. XpOMOCOMHbIA MeXaHW3M ornpeseneHns nona. AyToCcOMbl U MOJOBbIE
XPOMOCOMbI. ["OMOraMeTHbI 1 reTeporameTHbIi Non. [eHeTnyeckas CTPYKTypa MOMoBbIX
XpomocoM. HacnegoBaHue NpU3HaKoB, CLEnIeHHbIX C MOJIOM.

eHOTMN KakK LenocTHas cucTtema. nerioTponus — MHOXECTBEHHOe [eWCTBME reHa.
MHOXeCTBEHHbIN annennsm. B3aumopgelicTBne HeannenbHbIX reHoB. KOMMNIeMeHTapHOCTb.
anucras. MNonumepus.

eHEeTNYECKNIA KOHTPONb pasBUTWS PacTEHWIA, >KMBOTHBIX W YeNioBeKa, a TaKXke
(hM3MONOTrNYECKMX  MPOLECCOB, MOBEAEHWUS W KOTHUTWBHBbIX  (DYHKUMIA.  [eHeTUYecKme
MeXaHM3Mbl CUMOWOreHe3a, MeXaHU3Mbl B3aMOLENCTBUS «XO35IMH — MapasuT» N «XO3AUH —
MUKPOGUOM». MEHETUYECKIE aCNeKTbl KOHTPOMSA U U3MEHEHWS! HAaCNeACTBEHHOM UH(OPMaLN B
MOKONEHNSAX KNETOK 1 OpraH/13MOoB.

JdemMoHcTpanuu

MopTtpeTbl: ['. MeHAaens, T. MopraH.

Tabnuubl 1 cxembl: «MepBbliA U BTOPOW 3aKOHbI MeHaens», «TpeTuin 3akoH MeHaens»,
«AHaM3npyloLLiee CKpeLLyBaHue», «HenonHoe oMUHUpOoBaHue», «CLeneHHoe HacnefoBaHme

MPU3HAKOB Y Ap030(hunsibl», «["eHeTUKa nonay», «Kapnotun venosekay, «Kapnotun gpo3ogusibl»,
«Kapuotun ntuubl», «<MHOXeCTBEHHbIV annenu3M», «B3anMoaeicTBmne reHoB».

O6opyaoBaHve: Mofenb [/ AEMOHCTPALMM 3aKOHOB eAMHO06pa3ns rmbprnaoB NepBoro
MOKONEHNS W PacLLEnsieHns NPU3HaKoB, MOAeNb ANS AEMOHCTPALMM 3aKOHa He3aBUCUMOrO




Hacne0BaHNs NPU3HAKOB, MOfeNb ANs AEMOHCTPALMM CLENIEHHOIO HAacNeA0BaHMs NPU3HAKOB,
CBETOBOIN MUKPOCKOM, MUKpONpenapaT: «po3ogunax.

IpakTuyeckast padora «/I3yyeHne pe3ynbTaToB MOHOTMOPUAHOIO CKPELLMBAHUA Y
AP030(UNIIbI».

IpakTuyeckass padora «/I3yyeHue pesynbTaToB AUTMOPULHOINO CKPELLMBAHUS Y
ApOo30nIbI».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3anmogelicTBre reHotuna v cpefpl Npyu opmmupoBaHuy (beHOTMNA. VI3MEHUMBOCTb
Mpu3HakoB. KauyeCTBeHHble W KO/MYECTBEHHble  MPU3HAaKW. Bugbl  M3MeHUMBOCTY:
HeHacneCTBEHHas W HacneCTBEHHas.

MoanhuKaLMoHHas U3MeHUMBOCTb. Posib cpefibl B POPMUPOBAHUN MOLUDUKALIMOHHOWA
M3MeHuMBOCTU. Hopma peakuum npusHaka. BapuaunoHHbIA pag v BapualvoHHas Kpusas
(B. NoraHHceH). CBoMCTBa MOANMMKALMOHHON N3MEHYMBOCTM.

FeHOTUNMYeCKass M3MeHUMBOCTb. CBOICTBA FEHOTUMUYECKONW W3MEHYMBOCTH. Buabl
reHOTUMNNYECKOM N3MEHYMBOCTMN: KOMOUHATMBHAS, MyTaLMOHHasA.

KoMm6uHaTVBHas M3MeHYMBOCTb. Meiio3 1 NonoBol MpoLecc — OCHOBA KOMOGUHATVMBHOM
M3MEHUYMBOCTU. PO/Ib KOMOMHATVUBHON M3MEHUYMBOCTM B CO3[aHUM FEHETUYECKOrO pasHoobpasus
B NMpefenax OfHOro Bmaa.

MyTaunoHHasA WM3MEHUYMBOCTb. Buibl MyTauuid: reHHble, XPOMOCOMHbIE, eHOMHbIE.
CnoHTaHHblE W MHAYLUUPOBaHHbIE MyTauun. HAfepHble M UUTONNA3MaTUYECKME MyTauuu.
Comatuyeckme 1 nonosble MyTauuu. FNpUYnHbLI BO3HUKHOBEHWUS MyTauuin. MyTareHbl n nx
B/IMAAHWE Ha OpraHu3Mbl. 3aKOHOMEPHOCTW MYTALMOHHOIO npouecca. 3aKOH roMOJIOrMyecKmx
PALOB B HacNeACTBEHHOW u3mMeHumBocTM (H./. BaBunoB). BHesgepHas W3MEHYMBOCTbL W
HacnefCTBEHHOCTb.

Onueenemurxa u INUCEHOMUKA, pPOJlb INUCEHEMUYECKUX qbaKmopoe 6 HAcneoo8aHuu u
Usmerndueocmu qbeHomunuquKux NPU3HAKOB y OPpcaAHU3IMOE.

JdemoHcTpanuu
MopTpetsl: . ge ®pus, B. NoraHHceH, H. 1. BaBnnos.
Tabnuubl 1 cxembl: «Buabl M3mMeHUMBOCTU», «Moan(UKaUMOHHA W3MEHUYMBOCTb,

«KoM6VHaTMBHasA  M3MEHYMBOCTL»,  «Melio3»,  «OnnogoTBopeHne»,  «l eHeTuyeckue
3ab60neBaHNA YenoBeKax», «Buabl MyTaLuii».

Ob6opyaoBaHMe: XMBble U repbapHble 3K3EMMAAPbl KOMHATHbIX PaCcTEHWIA, PUCYHKM
(cboTorpadpuin) XXNBOTHBIX C Pa3IMYHBLIMK BUAAMWN U3MEHUYMBOCTH.

JlaGopatopnass pabora «lccnefoBaHMe 3aKOHOMEPHOCTEN  MOAMKDMKALMOHHOM
M3MEHYMBOCTU. OCTPOEHME BapyaLOHHOTO Psifia U BapUaLMOHHOI KPUBOWA».

IpakTuyeckasi padora «MyTauum y 1po30odubl (Ha roTOBbIX MUKPOMpenapaTax)».



Tema 14. I'eneTnka 4ej10BeKa

Kapuotun uyenoseka. MexayHapogHasi mporpamMMa McCnefoBaHMsi FeHoMa YenioBeka.
MeToapl M3yYeHUs TeHETUKU YeNOBEKA: FeHeanornyecknii, 6M3HeL0BbIA, LMTOTEHETUYECKIIA,
MonynsLMOHHO-CTaTUCTUYECKNIA, MONEKYNsSiPHO-TeHeTUYeckuii. CoBpeMeHHOe onpefeneHune
reHoTMna: NoHOreHOMHOE CEKBEHMPOBaHWE, FEHOTUMMPOBAHWE, B TOM YMC/E C NOMOLLbHO TMLIP-
aHanm3a. HacnefcTBeHHble 3a60/1eBaHNs YenoBeKa. MeHHble 1 XpOMOCOMHble 60/1e3HMN YenoBeKa.
BonesHn ¢ HacneACTBEHHONM NpPeapacrnonoXeHHOCTbO. 3HaueHWe MeAULMHCKON TFeHETUKUN B
NPefoTBPALLEHNN W NEYEHUN TeHeTMYeCKMX 3aboneBaHWii 4yenoBeka. MeanKO-reHeTUYECKoe
KOHCYNbTVPOBaHMe. CTBO/MOBbIE KNETKW. MOHATME «TEHETUYECKOrO rpy3a». TUUECKIE acMeKThl
CcCnefoBaHWin B 0611acTy pefaKTMPOBaHMS reHoMa M CTBO/OBbIX KNETOK.

eHeTUYECKMEe (haKTOPbl MOBbLILEHHOW YYBCTBUTENILHOCTM YesloBEKA K (M3NYECKOMY U
XMMUYECKOMY 3arpsi3HEHVI0 OKpYXKatollleli cpefbl. [eHeTnyeckas NpeapacnofiodXeHHOCTb
YesioBeKa K MaTonorusm,

JdemMoHcTpauuu

Tabnuubl 1 cxembl: «KapnoTun yenoBeka», «MeTofbl U3yYeHMSI TEHETUKW YeNoBeKa,
«["eHeTMUecKuMe 3a00/1eBAHUSA YE/TOBEKAY.

IIpakTuyeckas padora «COCTaB/IEHNE U aHAN3 POLOC/IOBHOM».
Tema 15. Cenekuusi oprann3mMosn

JomecTukauma wn cenekuus. 3apoXkieHWe cenekumm n [AoMecTUKauuu. YdeHune H.
. BaBnnoBa 0 LleHTpax MNPOUCXOXAEHUSA UM MHOroobpasusi KynbTYPHbIX pacTeHuil. Posnb
CeNneKkuMn B CO3JaHWUN COPTOB PacTEHMI U NMOPOA XMBOTHbIX. CopT, Mopoja, LTamMm. 3akoH
rOMO/IOrMYECKMX PALOB B HacNeACTBEHHOM M3MeHUMBOCTM H. . BaBnnoBa, ero 3HayeHue gns
CeNeKLMOHHOW paboThl.

MeToabl  CeneKUMOHHOW  paboTbl.  VICKYCCTBEHHbI ~ OTGOp:  MaccoBblii W
VHAMBUAYaNbHBIA. OTanbl KOMOWHALMOHHOW cenekuun. KcnbiTaHne Mpou3BoauTenein no
notomctgy. OTOGOpP MO reHOTUMY C MOMOLLBKO OLEHKM (eHoTMna mnoTomcTea M 0T60p Mo
reHoTuny ¢ nomMoLlbio aHanmnsa AHK.

NCKYCCTBEHHbIM MyTareHe3 Kak MeTOf CeNnekUMOHHON paboTbl. PaanaumoHHbIA ©
XUMUYECKUIA MyTareHe3 Kak WCTOYHWK MyTauuii y KynbTYpHbIX (OPM  OpraHu3moB.
cnonb3oBaHMe TEHOMHOIO pefakTMpPOBaHUS W METOAO0B PeKOMOMHaHTHbIX AHK  ans
NONMyYeHMst UICXOAHOr0 MaTepuana ans Cenekumn.

MonyyeHne MNOMUMIOUAOB. BHYTpMBMAOBas rMOpWAM3aLMS.  BAM3KOPOACTBEHHOE
CKpeLLyBaHue, NN MH6PUAMHT. HepoacTBeHHOe CKpeLLyBaHUe, UK ayTOpUAnHE. eTeposuc 1
ero npuuMHbl. Mcnonb3oBaHve reTeposnca B cenekumu. OTaanéHHas  ruépuamnsaums.
MpeogoneHve Gecnnoaus MEXBUAOBLIX TMOPWUAOB. [OCTVXKEHUS CENeKUUU PaCTEHWA 1
YXUBOTHbIX. «3enénas pegonoyusy.

CoxpaHeHMe N U3yYeHUe FeHEeTUYECKUX PECYPCOB KYNbTYPHbIX PACTEHUA U UX AWKMX
poOAMYEN ANs Co3aHMsA HOBbIX COPTOB M MMOPUAOB CENbCKOXO3ANCTBEHHbIX KYNbTYp. M3yuenue,
COXpAHEeHUue U ynpaejleHue cenemudecCKumu pecypcamu CENbCKOXO3AUCMBEHHBIX U NPOMbBICIIOBbLX
HCUBONIHBIX 6 YENAX YIYHUUIEHUS CYyUWeCmeyrouux u CO30aHUsl HOBBIX I’lOpOd, JUHUL U Kpoccos, 6



mom vucie ¢ npumeHeHuem CoO6pPpeMEHHbLX Memooos HA)Y4YHbIX MCCﬂeaOGGHua, nepeaoebzx uoetl u
nepcnekmueHvlx MexXHOoI02Ul.

JdemoHcTpaumuu

MopTpetbl: H. . Basunos, V. B. MuuypuH, I'. [. KapneyeHko, I1. 1. JlykbAHeHKO, b.
. Actaypos, H. bopnoyr, A. K. benses.

Tabamupl 1 cxembl: «LIeHTPbI MPOUCXOXAEHNS 1 MHOr006pasuns Ky/bTYPHbIX pacTEHUI»,
«3aKOH rOMOSIOTUYECKUX PALOB B HACMeACTBEHHON W3MEHUMBOCTU», «MeTofbl CeneKkumm»,
«OTganéHHasa rnopugmsauns», «MytareHes».

JIaGopaTopnas padora «/13yyeHne COPTOB Ky/bTYPHbIX PAaCTEHWIA 1 NOPOA AOMALLHUX
XKUBOTHbIX».

JlaGoparTopuas pa6ora «/13y4yeHre METOLOB CEeNEKLMN PACTEHUIN.
IpakTnyeckas padora «[1PUBUBKa PACTEHUIN.

Drckypensi «KOCHOBHbIE METOAbI U AOCTUXKEHWS CENEKLMM PacTeHMIA N XKMBOTHBIX (Ha
CENEKLUMOHHYIO CTaHLMIO, NMEMEHHYH (hepMmy, COPTOMCMbLITATE/bHbIA YYacToK, B TEMIMYHOe
X03A/ACTBO, B 1aGOPATOPUIO arpOyHUBEPCUTETA MU HAYHYHOTO LIEHTPA)».

Tema 16. BuoTexXHOJIOIrud U CHHTETUYECKAas OHO0JIOrHs

O6beKTbl, MCNONMb3yeMble B OGWOTEXHONOTUM, — KNETOYHbIE U TKaHEBble KY/bTypbl,
MUKPOOPraHM3Mbl, WX XapaKTepucTKa. TpaguLMOHHass OGMOTEXHONMOrMS: XneboneyeHue,
MoNy4YeHne KCMOMOMOYHbIX MPOAYKTOB, BUHOAeNNe. MuKpobronorudyeckuii cuHtes. O6bEKTbI
MUKPOOMOMIOrMYECKMX TEXHONOTWiA. Mpon3BOACTBO 6e/Ka, aMMHOKMCIOT U BUTaMWUHOB.

Co3fjaHMe TEXHONMOTWMA W WHCTPYMEHTOB  LIENIEHANPaBNEHHOr0  W3MEHEHUSt 1
KOHCTPYMPOBAHWS TEHOMOB C LIE/TbIO0 MOMYYEHMS OPraHN3MOB 1 X KOMMOHEHTOB, COIEPXKALLNX
He BCTpeYartoLLmecs B Npupo/e 61OCUHTETUYECKIE MYTMW.

KnetouHas nHeHepus. MeTofbl KYNbTYpbl KNETOK U TKaHel PacTeHUA N XMBOTHbIX.
KpunobaHkn. ComaTtnyeckas rmépuamsauymsi 1 coMaTMyeckuin ambpuoreHes. Kicnonb3oBaHue
I'aI'IfIOI/l,QOB B CeﬂeKLWIVI paCTeHVIIZ. Honyquue MOHOKIOHAAbHBIX anmumen. Hcnoavzosanue
MOHOKIJIOHAJIbHbIX U NOJIUKIIOHATIbHBIX aHmumeil 6 MeduuuHe. VlCKyCCTBEHHOE OrlﬂO,U,OTBopeHVIe.
PEKOHCTPYKUNA SLEKNETOK U KNOHWPOBaHWE >XMBOTHbIX. MeToh TpaHcnnaHTaumm agep
KNeToK. Texwnonocuu 0300p06ﬂ€Hu}Z, Kyaiomueupoeanusl U MUKDPOKIORATIbHO2O0 PA3MHOMICEHUA
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XPOMOCOMHas U reHHast UHXeHepus. VICKYCCTBEHHBI CUHTE3 FeHa Y KOHCTPYMpOBaHMWe
pekoMOuHaHTHbIX OHK. Cozdanue mpanceennvix opeanuszmos. LOCTVKEHUS U NEPCNEKTUBbI
XPOMOCOMHOW W TEHHOW WHXEHepUW. OKOMOTUYECKME W 3TUYECKME MPO6AEMbl TEHHOIA
NHXXeHepuu.

MeauumHckme — 6uoTexHonormn.  FlocTreHoMHas — umposas  meguumHa.  LP-
AnarHoctmka. MeTabo/IOMHbIN aHan3, FeHOLEHTPUYECKUIA aHain3 MpoTeoMa uyesioBeka s
OLIeHKW COCTOAHNA ero 340poBba. Vicnonb3oBaHWe CTBOMOBLIX K/ETOK. TapretHada Tepanusa paka.
3D-6uonHXeHepUs AnA pa3paboTKM (yHAAMEHTa/IbHbIX OCHOB MeAMUMHCKUX TEeXHOJOruiA,



CO3[aHNsI KOMIMMEKCHbIX TKaHe COYeTaHWeM TEXHONOrniA TPEXMEPHOro GUONMPUHTMHIA W
cKahhonanHra 4n1s peLleHns 3agad nepcoHan3MpoBaHHON MeAULMHBI.

Co3faHne BEKTOPHbIX BaKUMH C Lefblo 06ecnedyeHnss KOMOUHMPOBaHHOW 3alimTbl OT
Bo36yauTeneii OPBW, ycTaHOBNEHNE MOMEKYNSPHbIX MeXaHU3MOB (PYHKUMOHMpoBaHMA PHK-
COAEep>KaLLMX BUPYCOB, BbI3bIBaOLLMX 0COO0 ONacHble 3a60/1eBaHNA YeN0BEKA M XKUBOTHbIX.

JdemoHcTpaumuu

Tabnvupl 1 cxembl:  «/ICnonb3oBaHME  MUKPOOPraHM3MOB B MPOMbILLIEHHOM
Npou3BOACTBe», «KneToyHaa MHXXeHepusa», «"eHHasA UHXEHEepUs».

JlaGoparopuas patora «/13ydeHne 06bEKTOB BUOTEXHOMOTUNY.
IIpakTnyeckas padora «l101y4eHNE MONOYHOKUCTILIX MPOAYKTOBY.

Akckypensi «<BUOTEXHOMOMNS — BadXKHelLLas NpPOU3BOAUTENbHAA CWMa COBPEMEHHOCTY
(Ha 6MOTEXHOMOrMYeCKoe NPOn3BOACTBO)».

11 KJIACC
Tema 1. 3apoxaenue u pa3BuTHE IBOJIONUOHHBIX MPeACTABJEHUA B OMOJI0THI

3BoMOUMOHHAA Teopua Y. [apBuHa. [pefnocbiikM BO3HWUKHOBEHUS AapBUHU3MA.
JKM3Hb 1 Hay4yHada geatensHocTb Y. [apBuHa.

[evmxywwme cunbl  3BonouunM  BUAoB no Y. [apsBuHy (BblCOKas WHTEHCUBHOCTb
Pa3MHOXEHWA OpraHW3mMoB, Hac/MeACTBEHHas W3MEeHUYMBOCTb, 6opbba 3a CyLLECTBOBaHWE,
€CTECTBEHHbIN N MCKYCCTBEHHbIN 0TOOP).

OdopmneHne cUHTeTMYecKon Teopun 3gonouun  (CT3I). HeinTpanbHas Teopus
aBonoumn. CoBpeMeHHasi 3BO/MOLUMOHHAA OMOoNorMsa. 3HauyeHue 3BOJHOLMOHHOW Teopuu B
(hopMUMpOBaHMM €CTECTBEHHO-HAYYHOI KapTUHbI MUPa.

JdemoncTpanuu

MopTpeTbl: ApuctoTens, K. JlnnHein, X. bB. lamapk, 3. XK. CeHT-Unep, XK. KioBbe,
Y. AapsuH, C. C. Uetsepukos, N. L. LLmanbrayseH, k. XongeiiH, [. K. benses.

Tabnmupl 1 cxembl: «Cuctema xusoi npupodbl (No K. JInHHe)», «JleCTHULA XMBbIX
cywects (mo Jlamapky)», «MexaHn3m (HOpPMMPOBaHWS MPUCNOCOGNEHWIA Yy pacTeHUA W
XMBOTHbIX (M0 Jlamapky)», «KapTa-cxema maplupyta nytewlectsus Y. JapsuHa», «Haxoaku
Y. lapenHa», «®PopMbl 60pbbbl 3a CyLIeCTBOBaHME», «Ilopoabl ronybei», «MHoroobpasve
KY/NIbTYPHBIX ()OpM KanycTbl», «[1opofpl LOMALLIHMUX XMBOTHbIX», «Cxema 06pa3oBaHUs HOBbIX
B1gos (no Y. JapsBuHy)», «Cxema COOTHOLLEHWUS [LBWXKYLUMX CWUN 3BOMHOLUNY», «OCHOBHbIE
MOSIOXKEHUSA CUHTETUYECKOI TEOPU 3BOSTHOLUN.

Tema 2. MuKpo3BOJIIOIHS U €€ Pe3yJibTaThl



Monynauns Kak 3nemMeHTapHas eavHuua 3sontouun. COBPEMEHHbIE METOAbl OLEHKM
FEeHeTMYECKOro pasHoo6pasmns 1 CTPYKTYpPbl NONyNAuuiA. 3meHeHVe reHooHAa MoNysLmMmN Kak
3/1eMEHTapHOe 3BOMOLUMOHHOE SiBMIEHME. 3aKOH FEeHETUYECKoro pasHoBecus [K. Xapauw,
B. BaiiH6epra.

AnemeHTapHble (hakTopbl (ABWXKYLLME CUbI) 3BOMOLMKW. MyTaUMOHHBIA npoLecc.
KombuHaTMBHas W3MeHYMBOCTb. [pei reHoB — cfyyailHble HeHanpaBfieHHble W3MeHEeHUs
yacToT anneneri B nonynaumsax. AgeKT ocHoBaTens. Dpgexm O6ymMubLIOUHO20 20PABIUIKA.
CHudicenue 2eHemuyecko20 pasHoodpaszus: npudunvl u ciedcmeus. Illposenenue 3¢hgexma
opeipa 2enoeé 6 Oonvwux u manvix nonyasyusx. Murpaumn.  Msonaums nonynsuui:
reorpagmyeckas (MpocTpaHCTBEHHas), 6uonornyeckas (PernpoayKTMBHas).

EcTecTBeHHbIN OTOOP — HanpaBNsALWMIA (akTop 3BoMoOUMKM. POPMbl eCTECTBEHHOMO
oTbopa: ABVMXKYLUMWA, CTabUNM3NPYIOLMIA, pa3pblBatonin (AUM3pYNTUBHBLIK). 10noBoOIM 0T6OP.
BO3HMKHOBEHWE 1 3BOMOLMS COLMASIbHOTO MOBEAEHMS XKNBOTHbIX.

Mprcnoco6eHHOCTb OpPraHM3MoB Kak pe3ynbTaT MWKPO3BOMOUMW. BO3HWMKHOBEHME
npucnocobeHnin y opraHnaMoB. ApoMopdo3bl U nanoaganTauumn. Mpumvepsl NpucnocobieHui
y OpraHn3moB: Mopgonornyeckme, (U3N0Nornyeckme, OGUOXMMUYECKME, MOBEAEHYECKNE.
OTHOCMTENbHOCTL MPUCNOCO6/IEHHOCTM OpraHM3MOB.

Bua, ero kputepum n cTpykTypa. BugoobpasoBaHne Kak pe3ynsTaT MUKPO3IBOHOLUN.
N3onauma — KnoyeBoi (akTop BMaoobpasoBaHus. TlyTM M crnocobbl BUA006pa3oBaHUS:
afnonarpuyeckoe (reorpamyeckoe), CUMMATPUYecKoe (3KONIOTMYECKOE), «MIHOBEHHOE»
(nonmnnoungmsayms, rmépmamsaums). 4amTenbHOCTb 3BOMOLMOHHBIX NPOLECCOB.

MeXaHu3Mbl hOPMMPOBaHUS BONOTMYECKOTr0 PasHO06pasus.

Ponb  3BOMOUMOHHOM 6GuonorMm B pa3paboTKe HayyHbIX METOAO0B COXpaHeHUs
6vopa3Hoo6pasns. MUKPO3BOMOLMA M KO3IBOMOLUMA NapasnToB U UX X035eB. MexaHu3Mbl
(hopmMrpoBaHKSA YCTONYMBOCTU K aHTMOMOTUKAM M COCO6bI 6OpbObI C HEA.

JdemMoHcTpanuu
MoptpeTtsl: C. C. YeTBepukos, 3. Mavip.

Tabnmupl 1 cxembl: «MyTaumoHHas W3MEHUMBOCTL», «[1OMyNMAUMOHHAA CTPYKTypa
Bga», «Cxema nposiBNeHMs 3akoHa Xapau—BaliHOepra», «[BMXyLMe CW/bl 3BOMHOLUN»,
«QKOMornyeckas u3onauMsa nonynaumii CeBaHCKOW openu», «leorpadmyeckas msonsuus
NNCTBEHHMLbI CMOVMPCKOIN M NUCTBEHHULbI AaypPCKO», «oNyNAaUMOHHbIE BOMHbI YACNEHHOCTM
XULHWKOB W >XepTB», «Cxema [eiCTBUA eCTeCTBEHHOro oTbopa», «PopMbl 6GOpbbObl 3a
CyLLEeCTBOBAHUE», «HAYCTpranbHBbIi MenaHU3M>», «KuBble MCKONaemblie»,
«[MOKPOBUTENbCTBEHHAA OKpacka >XMBOTHbIX», «[peaynpexaarowas OKpacka >KMBOTHbLIX»,
«Du3nonornyeckne agantaumm», «pncnocobseHHOCTb OpPraHU3MOoB N €8 OTHOCUTENIbHOCTbY,
«Kputepun Buga», «Buabl-aBOMHUKM», «CTpyKTypa Buga B npupode», «Cnocobsl
B1Ao06pa3oBaHus»,  «leorpaumyeckoe  BuaoobpasoBaHMe  TPEX  BWAOB  NlAH[bILLEN»,
«OKOMOrMYeckoe BMA006pa3oBaHMe BWUAOB CUHULY», «llonunnonabl pacTeHuii», «KanycTHO-
peseyHbIin rnopuna.

Ob6opyaoBaHue: repbapnmn pacTeHWiA, KOMNEKLUUM HACEKOMbIX, Yy4ena NTuL, U 3Bepen
npumepammn pas3IMYHbIX NPUCNOCOBNEHNIA, Yydena NTUL W 3BEPeN pasHbIX BMAOB, repbapun
pacTeHuii 6NM3KNX BUA0B, 06Pa30BaBLLMXCS pasInyHbIMMK Coco6amu.




JIaGopaTopnas pa6ora «BbISBNEHMNE N3MEHUMBOCTY Y 0COGE O4HOIO BUAa».

Jlaboparopuasi paGora «[1pucnocobneHnss OpraHU3MoOB W KX OTHOCUTENbHAA
LIef1IecoobpasHoCTb».

JlaGoparopuas padora «CpaBHeHVE BULOB MO MOPHOIONMYECKOMY KPUTEPUIOY.

Tema 3. MakpoaBosonusi 4 eé pe3yJibTaThl

MeToabl UM3y4YeHWs MaKpoaBO/OLMK. [aneoHTONOrMuYeckne MeTofbl  U3y4eHus
3BO/OLMN. MepexofHble hopMbl U (UNOreHETUYECKIE PSifibl OPraHN3MOB.

Buoreorpaduyeckne MeTofbl M3ydeHus 3Bonouun. CpaBHeHWe nopbl U dayHbl
MaTepUKOB 1 OCTPOBOB. Broreorpaduyeckne 061actt 3eMnu. Bubl-3HAEMKU 1 PENUKTBI.

3M6pI/IO}'IOFVILIECKI/Ie n CpaBHI/ITEﬂbHO-MOp(*)OJ'IOI'I/ILIeCKI/le MeTOoAbl N3y4EHNA 3BOTHOLINN.
["eHeTnYecKMe MexaHU3Mbl 3BOJKOLMM OHTOreHe3a W MosABNEHUA 3BOIOLMOHHbLIX HOBLLECTB.
["OMO/IOrNYHbIE N aHaNIOTUYHbIe OpraHbl. PyanMeHTapHble opraHbl 1 ataBusmMbl. MonekynapHo-
reHeTU4YecKmne, OUOXUMUYECKME W MaTeMaTU4ecKkme METOoAbl  U3y4YeHUAa  3BOOLUN.
["omonornyHble reHbl. CoBpeMeHHble MeTObl MOCTPOEHNS (*)I/U'IOFEHETI/ILIGCKVIX [EPEBLEB.

XPOMOCOMHbIe MyTaunn 1 3BONHOLMA TEHOMOB.

OO6lme 3aKOHOMEepHOCTU  (npaBufia) 3BONMKOUNW.  [lpunyun  cmenvl  GyHKYuil.
HeobpaTtnmocTb 3BonoLMW. AfanTuBHas pagunaums. HepaBHOMEPHOCTbL TEMMOB 3BO/HOLUN.

JdemoncTpanuu
MopTpeTbl: K. M. Bap, A. O. Kosanesckuit, ®. Mwonnep, 3. 'eKKesb.

Tabnuubl 1 cxembl: «PUNOreHETUYECKUNIA psf, nowwaamn», «ApPXeonTepuKe», «38epo3yobble
Awepbl», «CTerouetans!», «PUHNOMUTLI», «CemMeHHble NanopoTHUKW», «buoreorpaguyeckme
30Hbl 3emn», «[peid KOHTUHEHTOB», «PennKTbl», «HavaibHble CTagun 3MOPUOHANILHOIO
pasBMUTMA  MO3BOHOUHbLIX  >KMBOTHbIX»,  «[ OMONMOTUYHbIE W  aHa/OTUYHbIE  OpraHbI»,
«PyOVMEHTbI», «ATaBU3Mbl», «XPOMOCOMHble HabOpbl YesioBeka M LIMMMaH3e», «[ NaBHble
HanpaBeHNsa 3BOMHOLMN», «O6LLME 3aKOHOMEPHOCTW 3BOMHOLUN.

O6opyaoBaHue: Konnekuun, rep6ap|/||/|, MYIAXW WNCKOMaemMbIX OCTaTKOB OPraHnU3MoB,
MYNSKN TOMONOTNYHBbIX, aHa/IOTUYHbIX, PYAUMEHTApPHbLIX OpraHoB M artaBM3MOB, KOMNEKLUN
HaCeKOMbIX.

Tema 4. IIponcxoxneHue u pa3BuTHE JKM3HH HA 3emJe

HayuHble runoTesbl MPOUCXOXAEHUS XWU3HWU Ha 3emne. ABWOreHes 1 naHcnepmus.
[oHayuHble npeAcTaBfeHUs O 3apOXAEHWWM >KM3HM (KpeaunoHu3Mm). mnoTesa MOCTOAHHOMO
CaMO3apOXKAEHNSA XKM3HN N eé onposep>keHne onbiTamu ®. Pean, J1. CnannaHuaHu, J1. MacTepa.
MMPONCXOXAEHME XKN3HW 1 aCTPOBNONOTUnS.

OCHOBHble  3Tanbl HEOPraHWYeckol aBonouMKU. [naHeTapHas  (reonornyeckas)
3BOMOUMS.  XUMMYecKasi 3BOMOUMS. AGKOTreHHbI CUHTE3 OpraHWYeckMX BELIECTB U3



HeopraHuyeckux. OnbIT C. Munnepa n I'. FOpu. O6pasoBaHne MOANMMEPOB U3 MOHOMEPOB.
KoauepsatHas runotesa A. WM. OnapvHa, runoTesa nepBuyHOro 6ynboHa J[K. XonpaeliHa,
reHeTuyeckas runotesa I'. Ménnepa. Pu6osumsl (T. Yek) n runotesa «mupa PHK» Y. 'mnbepra.
dopmrpoBaHe MeMbpaH 1 BO3HUKHOBEHWE MPOTOK/IETKMN.

NcTopus 3emnm M MeTOAbl €€ M3yyeHWsi. VICKOnaemble OpraHuW4Yeckne OCTaTKMU.
FeoxpoHonorus 1 eé  MeToAbl. OTHOCUTeNbHas M abBCOMOTHAs  FEOXPOHOMOTKS.
e0XPOHO/MOrMYEeCKas LLKaIa: 30HbI, 3pbl, NEPUOLbI, FMOXM.

HauanbHble 3Tanbl OpraHUYeckoi 3BonoLMK. MosIBNEHNE W 3BOMIOLMS MEPBbIX KNETOK.
SBonoumns MeTabonmama. BO3HMKHOBEHME NepBbIX 3KocucTeM. CoOBpeMeHHble MWKPOGHbIe
GUONNEHKN KaK aHanor nepBblXx Ha 3emne coobllecTB. CTpoMaTonuTbl. [MpoKapuoTbl U
3YKapuoTbl.

MpPOUCXOXKAEHNE 3yKapUOT (CUMOBMOreHes). DBOMIOLIMOHHOE MPOUCXOX/AEHNE BUPYCOB.
MPOUCXOXAEHNE  MHOFOKMETOUHbIX  OPraHM3MOB.  BO3HMKHOBEHVME  OCHOBHbIX  Fpymmn
MHOFOK/IETOYHbIX OPraHWU3MOB.

OCHOBHble 3Tanbl 3BOMOLMN BbICLLIMX PacTeHWii. OCHOBHble apoMOpP(03bl PAcTEHWIA.
BbIX0of pacTeHWin Ha cyuly. [losiBNeHWe CMoOpoBbIX pacTeHUi W 3aBOeBaHWE UMK CYLLW.
CeMeHHble pacTeHUs. MPOMCXOXAEHNE LIBETKOBbIX PaCTEHUIA.

OCHOBHble 3Tanbl 3BOMHOLMM XKXUBOTHOTO Mupa. OCHOBHble apOMOPXO3bl KUBOTHBbIX.
BeHfckas hayHa. KeMBpuiickuii B3pblB — MOSIBNIEHNE COBPEMEHHbBIX TIMOB. [epBble XOpAO0Bble
)KMBOTHblE. XKU3Hb B BOAE. DBO/MOLMA NO3BOHOUHBIX. MPOMCXOXAEHME aM(pnbuniA 1 penTUanii.
MponcxoxaeHne MNeKONUTalWmMX U NTuy. MpuHUMN KNoueBoro apomopgosa. OcBOeHMe
6eCcrno3BOHOYHbLIMM N MO3BOHOYHbLIMU YKBOTHBIMU CYLLW.

Pa3BUTME XWU3HM Ha 3emnie MO 3paM W Mepuofam: apxeid, MpPOTepo3oii, Maneo3ow,
Me3030M, KaitHo30i4. O6LLas XapaKTepUCTIKa KMMaTa 1 reosiormieckmnx npoLieccos. MosiBneHve
1 PacLIBET XapaKTepPHbIX OPraHW3MOoB. YTneo6pasoBaHue: ero YC/oBUst 1 BANSHWE Ha rasoBblid
COCTaB aTMoctepbl.

MaccoBble BbIMUPaHUS — 3KOMOrMYECKMe KPU3KCbl NPOLLOro. MpuunHbl U CnepcTans
MacCcOoBbIX BbIMUPaHWil. COBPEMEHHBIN 3KOMOMMYECKUIn KPU3nC, ero ocobeHHocTu. Mpobnema
coxpaHeHus 6ropasHoobpasus Ha 3eme.

CoBpeMeHHasl cMcTeMa opraHM4eckoro Mupa. MpuHLMNbLI KnaccugmKal M opraHu3Mos.
OCHOBHbI€E CUCTEMATUYECKIE FPYMMbl OpraHU3MOB.

JdemMoHcTpauuu

MopTpetbl: ®. Pean, J1. CnannaHuyaHu, 1. Mactep, WN. . MeuHukos, A. W. OnapwuH,
[Dk. XonpeiH, I'. Ménnep, C. Munnep, I'. FOpu.

Tabnuubl 1 cxembl: «Cxema onbita . Pegu», «Cxema onbita J1. Mactepa no U3y4yeHnro
caMo3apoXKaeHns Xn3Hu», «Cxema onbita C. Munnepa, I. FOpu», «3Tanbl HeopraHMYecKoii
3BOMOLMN», «["e0XPOHONOrMYecKas LWKana», «HavasbHble 3Tanbl OpraHUYeckor 3BOMOLUN,
«Cxema 06pa3oBaHVs 3yKapuoT MyTéM cuMOMoreHesa», «CuUCTEMA >XMBOWA MPUPOAbI»,
«CTpoeHve  Bupyca», «ApomMopo3bl  pacTeHuin»,  «PUHNOPUTBbI»,  «OLHOKNETOUHbIE
BoZopoc/n», «MHOIOKNETOUHbIE BOAOPOCAU», «MXU», «[1anopoTHUKN», «[ 0N0CEMEHHbIE
pacTeHus», «OpraHbl LBETKOBbIX pacTeHWUii», «Cxema pasBUTUA HKMBOTHOMO MuUpa,




«ApOMOPtIO3bl  XKMBOTHBIX», «lpocTelilune», «KMLLIEYHONONOCTHbIE», «[1/10CKME UYepBU»,
«YneHNCToHOrne», «PblObI», «3eMHOBOAHbIE, «[pecMbliKaroLmecs», «[Tnupl»,
«MnekonuTatowme», «Pa3BUTME >KU3HW B  apXemckom ape», «Pa3BUTME D>KU3HM B
MPOTEPO30MCKOA 3pe», «Pa3BUTME >XM3HM B NaNE030MCKOA 3pe», «Pa3BUTME >XWU3HU B
Me3030MCKOM 3pe», «Pa3BUTUE XXM3HW B KalHO30MCKON 3pe», «CoBpeMeHHas cucTeMa
OpraHnyeckoro Mupa».

OG6opy/oBaHve: repGapui PacTeHMidi PasfMUHbIX OTAENOB, KOMMEKUMM HACceKOMBbIX,
BNAXHbIE Mpenapathbl XXMBOTHbLIX, PaKOBMHbI MOJIHOCKOB, KOMMEKLWU WINIOKOXMX, CKENeThl
MO3BOHOYHbIX YXMBOTHbIX, Yydena MTWL W 3Bepeid, KONMEKLUMM OKaMeHeNoCTel, MonesHbIX
MCKOMaeMbIX, My/ISKI OPraHUYECKMX 0CTaTKOB OpraHM3MOB.

BupTtyaiabHas JadoparopHasi padora «MogenvposaHme onbitoB Munnepa—HOpu no
M3YYEHMIO aBMOTEHHOT0 CUHTE3a OPraHNYecKMX COeIHEHI B MEPBUYHOI aTMOCHepe».

JlaGopaTopuasi paGora «M/3yuyeHuMe W ONUCaHWEe WCKOMAEMbIX OCTAaTKOB [APEBHUX
OpraH13MoB».

Ipakruueckas pabora «/3yyeHne OCOBEHHOCTE/ CTPOEHMSI PacTeHWIA  pasHbIX
OT[EN0B.

IIpakruyeckass padora «/I3ydyeHVe OCOBEHHOCTENM  CTPOEHWS  MO3BOHOYHbIX
YXUBOTHbIX».

Tema 5. IIpoucxo:kaeHue 4yei0BeKa — AaHTPONOreHe3
Pasgensl n 3agayv aHTpononorum. MeTofbl aHTPOMoA0run.

CTaHoBNeHWe NpeacTaBneHnii 0 MPOUCXOXKAEHWN YenoBeKa. PenmriosHble BO33pPEHNS.
CoBpeMeHHble Hay4Hble TEOPUN.

CXOACTBO 4enoBeka C  >KMBOTHbIMW. CUCTEMATMYECKOE MOMOXKEHME  YeNOBeKa.
CBuaeTenbcTBa CXOACTBA YeNOBEKA C  KMBOTHLIMU:  CPaBHUTEIbHO-MOP(ONOrNYeCKMe,
ambpuonoruyeckme, (HU3nNON0ro-bMoXMMmnYeckmne, nosefeHYeckne. OTAMUMA  YenoBeka OT
YXMBOTHbIX. MPAMOXO0XAEHNE U KOMMMEKC CBA3AHHbLIX C HUM MPU3HAaKOB. Pa3BuTue rosoBHOMO
MO3ra 1 BTOPOI CUrHaIbHOM CUCTEMBI.

Ovxywime cunbl  (pakTopbl)  aHTpOMOreHesa:  OMOMOrMYecKue,  COLMaIbHbIE.
COOTHOLLIEHME B1ONOTMYECKMX U COLMabHBIX (DaKTOPOB B aHTPOMOTeHEse.

OCHOBHble CTagun aHTponoreHesa. PaHHMe YenoBeKoobpa3Hble 06e3bsHbI (MPOKOHCY/bI)
W paHHWE NOHINAbI — 06LLMe NPeaKN YenoBeKOOOpasHbIX 06e3bsH 1 Ntogeid. ABCTPaNONUTEKN —
ABYHOrve npefaku nogei. UenoBek yMmenblid, NepBble M3rOTOBNEHUA Opyauid Tpyaa. Yenosek
NPSMOXOASALLMIA 1 NepPBbIA BbIXOA NtOAeN 3a npeaenbl Agpukn. Yenosek reinaensbeprckuin —
06LWMIA NPefoK HeaHAepPTaIbCKOro Ye/loBeEKa 1 Ye/ioBeKa pasyMHOro. YenoBek HeaH4epTaIbCKUl
KakK BWA NHOAeiA XONOAHOro KnMmarta. YenoBek pasyMHbliAi COBPEMEHHOMO TWMa, AEHUCOBCKMIA
4esioBeK, OCBOEHME KOHTMHEHTOB 3a Npegenamun Agpukin. ManeoreHeTUKa 1 NaneoreHOMMKa.



SBOMOLMS COBPEMEHHOIO YeNioBeKa. ECTECTBEHHbIVi OTGOP B MONYNsALUMSX YeNoBeKa.
MyTaLMOHHbI NpoLecc 1 NonMMopguamM. MonynsunoHHbIE BOMHbI, Apeiid) reHOB, MUrpaLms 1
«ath(heKT OCHOBATENS» B NOMYNALMAX COBPEMEHHOIO YeN0BeKa.

Yenoseueckne pacbl. MoHATME 0 pace. bonblive pacbl: eBponeongHas (eBpasuiickas),
aBCTpasio-HerponaHas (sKkeatopuasibHas), MOHrosioMaHasa (asmarcko-ameprikaHckas). Bpems u
MyTW paccefieHns YenoBeka MO MnaHeTe. EAMHCTBO 4enoBeyeckux pac. HayuyHas
HeCOCTOATeNbHOCTb  pacu3ma.  [1pMcnocobneHHOCTb  4YesioBeKa K pasHbIM  YCIOBUAM
OKpyXatoLleln cpefibl. BnavsHue reorpatmyeckor cpefbl U apelida reHoB Ha MOP(OIOrni0 1
(h13M00rnI0 YenoBeka.

MexancuunnaMHapHble MeTofbl B (M3nueckoli  (6MOMOrMYEcKoii) aHTPOMOMOrnK.
JBOMIOLMOHHAA ~ aHTPOMOMOrMS M NaseoaHTPOMOIOrMS  YeNIOBEUYECKMX  MONYNsLWiA.
BuocounanbHble  MCCNefoBaHWUS  NPUPOAbI  YenoBeka.  MccnegoBaHue — KOIBOMOLMY
610OrMYECKOro 1 CoLManbHOrO B YENOBEKE.

JdemMoHcTpauuu
MopTpeTbl: Y. AapsuH, J1. Jlnku, A. A. PoruHckunia, M. M. 'epacmMoB.

Tabnuubl 1 cxembl: «MeToAbl aHTPOMNONOrnM», «lONIOBHOM MO3F  YesloBeKa,
«YenoeekoobpasHble 06e3bsHbl», «CKeneT YefoBeka W CKeneT LmmnaHse», «PyAUMEHTbI U
aTaBuM3Mbl», «[BWKYLIME CUMbl aHTPOMOreHesa», «JBOMOLMOHHOE APEBO  YesoBeKay,
«ABCTpaNIONMTEK», «4enoBeK yMenblii», «HenoBek NpaMoxoaaunii», «JeHUCOBCKUIA YeN0BEK»
«HeaHaepTanbLbl», «KpoMaHbOHLbI», «[peakn 4enoBeka», «3ITarbl 3BOMKOLMUN YeN0BEKA»,
«Pacbl YenoBeka».

O6opyaoBaHKe: MY/ISHKN OKaMEHeNoCTeR, NpeAMeTOB MaTepuanbHOM KynbTypbl NPeKoB
yenoBeKa, penpoaykuuy (chotorpaumn) KapTMH € MUGONOrMYECKUMUA U BUBNEACKUMUA
CHOXXETaMM MPOUCXOXEHNSA YesloBeKa, (POTorpaum Haxof0K NCKOMaeMbIX OCTaTKOB Ye/0BEKa,
CKesieT YesioBeka, MOAE/b Yepera YenoBeKa WM yepena LUMMMNaH3e, MOLE/b KUCTW YesioBEKa U
KMCTW LWMMNaH3e, MOZeNn Topca NpeaKoB YesoBeka.

JlabopaTopnasi padora «/I3yuyeHMe OCOGEHHOCTE CTPOEHMSI CKeneTa YesloBeKa,
CBSI3aHHbIX C MPSMOXO0XKAEHNEM>.

IMpakxTuyeckas padora «/I3yyeHne 3KON0rMyecKnx aganTauyii YenoBekay.

Tema 6. DJxonormss — Hayka O B3aHMOOTHOIICHHUSIX OPraHU3MOB H
HAJOPraHU3MEHHbIX CHCTEM C OKpY Kaloen cpeaoi

3apoxaeHne ©n pas3suTve 3konormu B Tpydax A. 'ymbonbfra, K. &.Pynbe, H.
A. CeBepuoBa, 3. 'ekkens, A. TeHcnn, B. H. Cykauésa. Pa3fenbl 1 3agaym akonormu. CeaA3b
3KOJIOTUN C APYTMMU HayKaMu.

MeToabl 3konorun. Monesble HA6NOAEHMS. DKCMEPUMEHTbI B 3KONOTMW: NPUPO/HbIE 1
nabopatopHble. MogenMpoBaHne B 3KONOrMU. MOHUTOPUHT OKPY>KAKOLLIEN Cpefbl: NOKabHbIN,
PErvOHanbHbIN 1 rNobanbHbIN.



3HayeHVe 3KOMOTUYECKUX 3HAHWUIA ANs YenoBeka. DKOMOMMYECKoe MUPOBO33PEHME Kak
OCHOBa CBfi3eil YenoBeuecTBa C NPUPOAOIA. POPMMPOBaHME 3KOMOTMYECKON KynbTypbl W
3KONOMMYECKOl FPaMOTHOCTY HaCeNeHus.

JdemMoHcTpanuu

MopTpeTtbl: A. F'ym60nbar, K. @. Pynbe, H. A. CeBepuos, 3. 'ekkenb, A. TeHcnu, B.
H. Cykaués.

TabauLbl U cxembl: «Pa3fenbl 3KoNornm», «MeTofibl 9KoMorum», «Cxema MOHUTOPUHTa
OKpYXKatoLLeli cpefbl».

JIaGopaTopuas paGora «/I3y4YeHre MeTO0B 9KONOTMUYECKMX UCCNEA0BaHN».

Tema 7. Opranusmsl U cpeaa o0UTAHUS

Jkonornyeckme (akTopbl U 3aKOHOMEPHOCTM KX  AelcTBusa.  Knaccudmkaums
9KOMOrMYyecknx  (PakTopoB:  abuoTuyeckue, OGUOTMYECKMe,  aHTponoreHHble.  O6Lme
3aKOHOMEPHOCTU [eNCTBUSA 3KONOrmyecknx cakropos. Mpasuno muHuMyma (K. LLnpeHrens,
KO. JTnbux). TonepaHTHOCTb. ABPUOBNOHTHbIE 1 CTEHOOMOHTHbIE OPraHn3Mbl.

Abnotuyeckme gaktopbl. CBET KaK 3KO/IOMMYeCKnin (hakTop. JeincTeme pasHbIX y4acTKOB
CO/IHEYHOrO CMEeKTpa Ha OpraHu3Mbl. JKOMOrMYeCKMe TPymnmnbl PacTeHUA N XKMBOTHBLIX MO
OTHOLLIEHMIO K cBeTY. CurHabHas posb cBeTa. PoToneprogmsm.

TemnepaTypa Kak 3KOMOrMYeckuii aktop. [eiicTBre TemnepaTypbl Ha OpraHW3Mbl.
MoiKNNOTEPMHBIE U FTOMOOTEPMHBIE OPraHN3Mbl. BPUTEPMHbBIE U CTEHOTEPMHbIE OPraHW3Mbl.

BnaKHOCTb Kak 9KOMOrnueckuii daktop. Mprcnoco6neHns pacTeHnii K NoaaepkaHuto
BOAHOro 6GanaHca. Knaccudumkaums pacTeHuiA no OTHOLUEHWO K Boge. pucrnoco6neHus
YKMBOTHbIX K U3MEHEHI0 BOAHOTO PeXMMa.

Cpefbl 06UTaHWUs OpPraHW3MOB: BOAHasl, Ha3eMHO-BO3[yLLHas, MOYBEHHas, FNy6uUHHas
MOANOYBEHHAs, BHYTPUOPraHM3MeHHas. PU3MKO-XUMUYECKNE OCOGEHHOCTV cpef 06UTaHWS
opraH13moB. MprcrnocobieHnst OPraHN3MOB K XKM3HM B pasHbIX Cpeaax.

buonornyeckne putMbl. BHewHWe U BHYTpeHHWe pUTMbl. CyTOYHblIE U TOAUYHbIE
PUTMBbI. |_|pI/ICI'IOC06I'IeHHOCTb opraHm3moB K C€30HHbIM N3MEHEHUNAM nyIOBI/II7I XU3HN.

YKn3HeHHble opMbl OpraHnM3moB. MOHATME O XM3HEHHON (opme. XKnU3HEHHbIE HOPMbI
pacTeHWin: [epeBbsi, KYCTapHWKMW, KYCTapHWYKW, MHOTOfIeTHUE TpaBbl, OAHONETHWE Tpasbl.
YKn3HeHHble (OpPMbl XXMBOTHbLIX: TUAPOOUOHTLI, FE0O6UOHTbLI, a3pOoBUOHTLI. OCOBEHHOCTY
CTPOEHUSA 1 06pa3a XU3HMU.

BuoTnyeckme  haktopbl. Buabl  GMOTUYECKMX  B3aMMOAENCTBUIA:  KOHKYPEHLUS,
XWLLHNYECTBO, CUMOMO3 1 ero (opMbl. Mapas3uTam, Koonepauus, MyTyann3m, KOMMEHCIU3M
(KBapTMPaHTCTBO,  HaxnebHM4yecTBO). HeTpodmueckme  B3aMMOAENCTBUA  (TOMMYECKME,
(hopuryeckue, abpuyeckne). 3HauyeHMe OGMOTUYECKMX B3aUMOLEWCTBUIN [N CYLLECTBOBAHUS
OpraHu13moB B cpefe 06MTaHns. MPUHLMN KOHKYPEHTHOIO UCK/TKOUYEHUS.



JdemoHcTpaunu

Tabnuubl 1 cxembl: «9KOMOrMYecKne hakTopbl», «CBETOBON CMEKTP», «IKOMOrMyecKme
rPYnMbl XXMBOTHbIX MO OTHOLLEHMIO K CBETY», «TEMN0KPOBHbIE XXNBOTHbIE», «X0M04HOKPOBHbIE
XUBOTHbIE», «PU3N0ONOTMYeCcKNe afantaummnm XMBOTHbIX», «Cpefdbl 06UTaHWUA OpPraHu3MOoB»,
«buonornyeckme puTMbl», «K13HEHHbIE (DOPMbI PACTEHUIN», «KN3HEHHbIE (DOPMbI XXMBOTHBIX»,
«QKOCUCTEMA LUMPOKO/IMCTBEHHOMO Nleca», «QKOCUCTEMa XBOMHOrO necax», «Lienu nutaHus»,
«XULLHNYeCTBO», «NapasnTnamy», «KOHKYpeHUns», «CUMO10o3», «KoMMeHCan3ms.

O6opyfoBaHue: repbapun pacTeHWin M XKMBOTHbLIX, MPUCMOCOBNEHHBIX K B/IMSHUIO
pasfIMUHbIX  3KOMOTUYECKUX  (PaKTOpOB, repbapum  CBETOMOOMBBLIX, TEHENOOMBLIX U
TEHEBbIHOCNMBbLIX PacTeHWIA, CBETONMOOMBbIE, TEHENOOMBLIE U TEHEBbIHOC/MBbLIE KOMHATHbIE
pacTeHus, repbapuv W KONNEKUMWM TennonobmBbIX, 3UMOCTOMKMX, MOPO30YCTOMUMBBIX
pacTeHMin, dydena NTUL W 3Bepel, repbapum pPacTEHUI, OTHOCALMXCS K rurpogutam,
Kcepoghutam, Me3omMTam, KOMHATHble pacTeHWUs AaHHbIX TPYNn, KOMMNEKUMU HKMBOTHBIX,
06UTaOLLMX B pasHbIX cpefax, repbapum v Konnekuum pacTeHuii U XXMBOTHBIX, 061aaatoLmx
yepTamy MNPUCMOCOBNIEHHOCTM K CE30HHbIM WM3MEHEHUSM YCNOBWI XKU3HW, repbapun u
KONNEKUUN PacTEHUI M XKMBOTHBIX Pa3/IMYHbIX XXMU3HEHHbIX (OPM, KOMNEKLMUWN XKMBOTHBIX,
YUacTBYIOLMX B Pa3/IMYHbIX GUOTUYECKMX B3aUMOLENCTBUAX.

JlaGoparopuas pa6ora «BbIsiBfieHMe NPUCNOCco6/1eHNIn OPraHN3MOB K BINSHUIO CBETax.

JlabopaTopHasi pa6ora «BblsB/eH/Ee MPUCNIOCOBNEHNIA OPraHN3MOB K  B/MSIHUKO
TemnepaTypbI».

JlaGoparopuasi padora «AHaTOMWYECKUE OCOOEHHOCTV pacTeHUA K3 pasHbIX MeCT
0bUTaHNA».

Tema 8. Jkos0rust BUAOB U NMOMYJISALUM

SKOMOrMyeckme XapakTepucTuki nonynsaumn. Monynauus Kak 61uonormyeckas cuctema.
Ponb HEOAHOPOAHOCTM Cpeabl, (HU3MYECKUX 6GapbepoB M 0COGEHHOCTel 6uonoru1 BUAOB B
(hopMMpOBaHMM NPOCTPAHCTBEHHOM CTPYKTYpPbI NoNynauuiA. OCHOBHbIE MOKa3aTen Nonynsauum:
UMCNEHHOCTb, MNOTHOCTb, BO3PACTHAs M MOM0Bast CTPYKTYPa, POXAAEMOCTb, NMPUPOCT, Temn
pOCTa, CMEPTHOCTb, MUTPaLS.

SKonormyeckas cTpykTypa nonynsuuu. OueHKa YKUCNEHHOCTV monynsuuv. JuHamuka
Nonynauun 1 eé perynsaums. BUoTUYecKnin noTeHUuan nonynauuyi. MogenvpoBaHue AMHAMUKM
nonynauun. Kpueble pocTa umcneHHocTy nonynsauun. KpuBble BbDKMBaHWS. Perynsuus
UMCNEHHOCTW MONYNsUMIA: PoNb (HaKTOPOB, 3aBUCSLLMX W He 3aBUCSALUMX OT MJIOTHOCTM.
SKonoruyeckume ctparerum Buaos (r- u K-ctpaterun).

MoHATME 06 3KO/MOrMyeckom Huwe Bupa. MectoobutaHve. MHoOromepHas Mogesb
9KOM0rMYecKor HUWKM k.M. XaTumHcoHa. Pa3Mepbl 3KOMOrMYecKon HUWK. MoTeHumansHas v
peasin3oBaHHaa HULLIN.

Bug kak cuctema nonynaumin. Apeanbl BUAOB. Buabl M UX XXWU3HEHHbIE CTpaTErunu.
OKOMOMMYECKME IKBUBAIEHTDI.



3aKOHOMEPHOCTM MOBEAEHUS W MUrpaLuWii >XKUBOTHbIX. BUOMOrMyeckre MHBa3UK
Uy>KEepPOAHbIX BUOB.

JdemoHcTpaumuu

MopTpeT: XK. N. XaTUMHCOH.

Tabnmupl 7 CXEMb: «QKOnoruyeckune XapaKTepuCTNKN nonynaumm»,
«[poCTPaHCTBEHHas CTPYKTypa nonynsiuumM», «Bo3pacTHble nuMpaMuabl  NONYNALUN»,

«CKOpPOCTb  3aCefleHMA  MOBEePXHOCTM 3eM/In  pas3/IMyHbIMKA - opraHusMamun», «Mopgenb
9K0NOrnyeckor Hwm k. M. XaTumHcoHa».

O6opyaoBaHwe: rep6apumn pacTeHMiA, KONNEKLNN XXNBOTHBIX.

JlaGopaTopuas pa6ora «[1pnUcnocobeHns CeMsiH PacTEHUIA K pacCeneHmno».

Tema 9. DK0JI0rMA COOOIIECTB. DKOJOrHYECKHE CUCTEMBI.

CoobuiecTBa opraHn3moB. BroueHo3 n ero cTpyktypa. CBA3u Mexay opraHusmamu B
orougeHo3e.

Jkocmctema Kak OTKpbiTaa cuctema (A. K. TeHcnn). PYHKUMOHaIbHBbIE  6/10KU
OpraH1M3MOB B 3KOCUCTEME: MPOAYLEHTbI, KOHCYMEHTbI, pefyLeHTbl. Tpouyeckme YpOoBHW.
Tpodhnyeckme uenn n cetn. ABMOTUYECKME B6OKM 3KOcUCTEM. MOYUBbI U Wbl B 3KOCUCTEMAX.
KpyroBopoT BeLLECTB 1 NOTOK 3HEPrn B 3KOCUCTEME.

OcHOBHble NOKa3aTen 3KocUcTembl. bBuomacca W NPOAYKUMA.  DKOIOTUYecKme
nmpaMmmabl Hncen, 6romacchl 1 SHEPTNN.

Junamuxa oKocucmem. Kamacmpodghuueckue nepecmpouxu. Dnykmyayuu.
HanpaBneHHble 3aKOHOMEpPHbIE CMEHbl COOGLLECTB — CyKLeccun. lMepBUYHbIE M BTOPUYHbIE
CYKLECCMM M UX NPUYMHBI. AHTPOMOreHHble BO3A4EWCTBMSA Ha Cykueccun. KnumakcHoe
coobuecTBo. bropasHoobpasve M MOMHOTa KPyroBopoTa BELUECTB — OCHOBa YCTOMYMBOCTU
Co00LLEeCTB.

[MpupoaHbIe 3KOCUCTEMbI. Jxocucmemvl 03Ep u pex. IKocucmemvl Mopell U OKeaHos.
DKkocucmemvl myHOp, 1ecos, cmenetl, NyCMbiHb.

AHTPOMNOreHHbIE  3KOCUCTEMbI.  Arposkocuctema. ArpoueHos. Pasnnuua  mexay
aHTPOMOreHHbIMU N NPUPOAHLIMU IKOCUCTEMAMMU.

Yp6oskocucTembl. OCHOBHbIE KOMMOHeHTbI Ypbo3kocucTeM. ["opoackas thiopa u dayHa.
CWHaHTpOMM3aums ropoAckor  (hayHbl. bBuonornyeckoe UM XO3AWCTBEHHOE — 3HaYeHWe
arpoaKocmcTeM 1 yp603KocucTem.



3aKOHOMEPHOCT  (HOPMUPOBAHWUS  OCHOBHbIX ~ B3aMMOAEICTBMIA  OpraHW3mMoB B
aKocucteMax. Porv xackadnoco sghghexma u 6u008-30upuxamopos (Kirouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. [1epEHOC 3HEPrMM UM BELLECTB  MEXAY CMEXHbIMU
9KOCUCTEMAaMW. Y CTOMYMBOCTb OpraHM3mos, |'IO|'I)U'IFILI,I/II7I n IKOCUCTEM B  YCNOBUAX
€CTECTBEHHbIX U aHTPOMOreHHbIX BO3AENCTBUA.

Mexanusmol  8030elicmeus  3aepA3HeHUll  PA3HLIX MUN08 HA  CYOOP2AHUIMEHHOM,
OP2AHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM YPOBHSX, OCHOBbL IKOIOSUHECKO2O
HOPMUPOBAHUSL AHMPONO02eHH020 6030eticmausi. MeTo40N0rMa MOHUTOPUHIA €CTECTBEHHbLIX U
adHTPOMOreHHbIX 3KOCUCTEM.

JdemoHcTpauuu
MopTpet: A. K. TeHcw.

Tabnuubl 1 cxembl: «CTPYKTYpa 6MOLLEH03a», «OKOCMCTEMA LLUMPOKOIMCTBEHHOIO fleca,
«QKOCUCTEMA XBOMHOrO feca», «®YHKLUMOHa/bHbIE TPYNMbl OPraHW3MOB B 3KOCUCTEME,
«KpyroBopoT BellecTB B 3Kocucteme», «Llenn nuTaHua (nacTouwiHasd, [LEeTpUTHasA)»,
«QKO/ornyeckas nupammaa umcen», «3Konornyeckas nupamMmga 6momMaccbi», «9Koornyeckas
nupamuga sHeprum», «ObpasoBaHue 60n0Ta», «llepBUYHAsA CyKueccus», «BocCTaHOBMEHWe
nleca nocne nokapa», «3KocucTema 03epa», «ArpoueHos», «KpyroBopoT BeLUECTB U MOTOK
3Hepruu B arpoueHose», «prmepbl Ypbo3KOCUCTEMY.

Ob6opyaoBaHue: repbapun pacTeHWin, KONNEKUMN HAaceKOMbIX, Yydena NTUL, U 3BEpeN,
rep6apun KynbTYPHbIX U AUKOPACTYLLMX PaCTeHWi, akBapuyM Kak MOAE/b 3KOCUCTEMBI.

IpakTudeckas padora «/13yyeHne 1 onmcaHne yp6oaKoCUCTEMbI».

JlaGoparopuas pa6ora «/13yyeHne pasHOO6pasna MesIKNX MOYBEHHbLIX YNEHUCTOHOIMX
B Pa3HbIX 3KOCUCTEMAX.

Irckypeusi «IKCKYPCUS B TUNUYHBIA G1oreoeHos (B Aybpasy, 6epesHsiK, eNbHUK, Ha
CYXOZ0/bHbIA NI MNOMMEHHBIN N1yr, 03epo, 60/10T0)».

IrcKypeust «IKCKYPCUA B arpoakocuctemy (Ha rnose Ui B TENIMYHOE XO3ACTBO)».

Tema 10. Buocdepa — rnodanbHast IkocucTemMa

Buoctepa — obwennaHeTapHas 0607104Kka 3emMnn, rae CyLLeCcTBYyeT WM CyLlecTBOBa/la
XXW3Hb. Pa3BnTME NpeacTaBieHnin 0 brocdepe B Tpyagax 3. 3tocca. YueHue B. V. BepHaackoro o
orocepe. O6nacTn 6rochepbl 1 eé coctas. XKMBOe BeLeCTBO 61Mocthepbl 1 ero hyHKLUMK.

3aKOHOMEPHOCTM CyLLeCTBOBaHNSA Guocdepbl. OCO6eHHOCTH Groctepbl Kak rnobanbHON
akocuctembl.  [lMHamuyeckoe paBHOBecMe B 6uoctepe. KpyroBopoTbl  BEWECTB WU
Groreoxmmmnyeckme LUMKnbl (Yrnepoga, azota). PUTMUYHOCTb SABNEHWIA B Grocdepe.

30HanbHOCTL Grocdepsl. MoHATHE 0 6rome. OCHOBHbIE GOMbI CYLLIW: TYHAPA, XBONHbIE
neca, CMeLLaHHble M LUMPOKO/IMCTBEHHbIE /1eca, CTeNW, CaBaHHbI, MYCTbIHW, TPONUYECKMe feca,
BbICOKOropbs. KnmMmar, pacTUTeNbHbIA U XXUBOTHBIA MUP BUOMOB CYyLLIN.



CTpyKTypa WM (YHKLMA >KMBbIX CUCTEM, OLEHKa WX PEecypCcHOro mnoTeHuuata u
6rocthepHbIX DYHKLWIA.

JdemoHcTpaumuu
MopTpeTbl: B. V1. BepHagckuia, 3. 3tocc.

Tabnmupl 1 cxembl: «I"eocepbl 3emnmn», «KpyroBopoT a3oTa B npupoge», «Kpyrosopot
yrnepoja B npupoge», «Kpyrosopot Kucnopoga B npupoge», «KpyrosopoT BoAbl B Mpupoae,
«OCHOBHble  6MOMbI  cylwmn», «Knumatuyeckne nosica 3emnum», «TyHApa», «Taira»,
«CMellaHHbIn  nec», «LLIMpOKONUCTBEHHbIA nec», «CTenb», «CaBaHHa», «[yCTbIHAY,
«TponNUYecKnin necs.

Ob6opyaoBaHue: repbapunyt pacTeHNA pasHbIX 6UOMOB, KONNEKLMMN XKUBOTHbIX.

Tema 11. Yest0oBek M OKpYyKalolias cpeaa

JKONOrnyeckMe Kpusmcbl W KX MpUYMHBL. Bo3feilcTBue 4YenoBeka Ha 6Guochepy.
3arpsisHeHve BO3AyLUHOW cpedbl. OxpaHa Bo3gyxa. 3arpssHeHue BOAHOW cpedpbl. OxpaHa
BOAHbIX pecypcoB.. Pa3pyLueHune noysbl. OXpaHa NOYBEHHbLIX PECYPCOB. 3MeHeHe Knumara.

AHTPONOreHHOe BO3[ENCTBME HA PaCTUTENbHbIA U HKMBOTHbIN  MUp. OxpaHa
PacTUTeNIbHOro N XXMBOTHOrO Mupa. OCHOBHbIE NMPUHLMMbLI 0XpaHbl NPUPOLbI. KpacHble KHUTU.
Oco60 oxpaHseMble npupofHble Tepputopun (OOMT). boTaHMYecKme cadbl U 300/10TMYECKME
napKu.

OCHOBHbIe MPUHLMMbI YCTOWUYMBOIO PasBUTUA YeloBEYECTBa U NpUpobl. PaumoHanbHoe
NMPUPOAOMNO/Ib30BaHME UK COXpaHeHMe O6MOonorMyeckoro pasHoobpasus 3emin.  O6wme
3aKOHOMEPHOCTU rN106asibHbIX 3KOMOrMYECKUX KPr3ncoB. OCO6EHHOCTI COBPEMEHHOIO Kpu3mnca
W ero BePOATHbIE NOCNEACTBUS.

Pa3Butune METOA0B MOHWUTOPUHIA pPas3BUTUA OMNaCHbIX TEXHOrEHHbIX TPOLIECCOB.
Cucmemmuble uccredosanusi nepexooa K pecypcocoepezaioujeii U KOHKYPEHMOCHOCOOHOL
snepeemuxke. buonosuueckoe paznoobpazue u duopecypcuvl. Hayuonanvuvle ungopmayuonivie
cucmemvl, obecneuugaroujue O0OCMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumMayuy IKOCUCmem U cnocooos Hopbovl ¢ OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHbIX IKOCUCTHEM.

JdemMoHcTpanuu
Tabnuubl ¥ cxembl: «3arpsi3HeHne atmocepbl», «3arps3HeHne  ruapochepsbI»,

«3arps3HeHne nousbl», «[MapHUKOBBIA  3PPeKT», «OCoB0 OXpaHsieMble  MNPUPOAHbIE
TeppuUTOpUM», «Mopenu ynpasnsemoro Mvpa.

O6opyaoBaHue: oTorpagumn OXpaHSEMbIX PAaCTEHMIA N XKMBOTHbLIX KpacHO KHMUIM PocCuiicKoi
depnepaumn, KpacHoM KHUIM pernoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 BUOJIOI'MA HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®roC COO ycraHaBnMBaeT TpeboBaHMSA K pe3y/ibTaTaM OCBOEHUS 06ydatommumncs
nporpaMm cpefHero o6Lero 06pasoBaHus: IMYHOCTHbIE, MeTanpeaMeTHbIe U NPeAMETHbIE.

B CTPYKType IMYHOCTHBIX pe3ynbTaToB OCBOEHUS MPOrpaMMbl N0 GMONMOrMK BblAENEHbI
crefytowine  COCTaBNsAlOWME:  OCO3HaHWE  O0Y4aloWMUMUCH  POCCUMACKOM  FpadK4aHCKOiA
MAEHTUYHOCTM — TOTOBHOCTM K Camopa3BUTUIO, CaMOCTOSITENIbHOCTM WM CaMOOMpeAeneHuto,
Hanuyue momusayuu K OOYYEHWIO OWONOTUN, yerenanpaeéiennoe pazeumue BHYTPEHHUX
y6eXXAEHNIN NTMYHOCTN Ha OCHOBE K/HOUYEBLIX LIEHHOCTEN M UCTOPUYECKUX Tpaauumii pasBuTUS
OMONOrNYECKOro 3HaHUs, 2omosHocmb u cnocobHocms 00YHaIOLWMXCS PYKOBOACTBOBATLCS B
CBOE  [eATEeNbHOCTM  LIEHHOCTHO-CMbIC/IOBbIMM  YCTaHOBKamu,  MPUCYLLMMWU  CUCTEME
ononornyeckoro  06pasoBaHus,  Hanuuue  npagocosnanus  IKONOTUYECKOW  KY/bTYpbl,
cnocobrocmu cmasums UENN N CTPOUTb XKU3HEHHbBIE NNaHbI.

JINYHOCTHbIE pe3yNbTaTbl OCBOEHMS MPOrpaMMbl MO GMONOTUM AOCTUFAKOTCS B €AMHCTBE
y4YebHO 1 BOCMMTATENbHOW [AeATeNbHOCTU B COOTBETCTBMM C TPAAMLMOHHLIMUA POCCUIACKAMM
COLIMOKY/bTYPHBIMU, UCTOPUYECKUMU W [YXOBHO-HPABCTBEHHbIMMU LEEHHOCTSIMMW, MPUHSATLIMUA B
o6LlecTBe npasBuaamMum M HOpMamu MOBeAEHMS U CMOCOBCTBYHOT MpoLeccamM CaMOMO3HaHWS,
CaMOBOCMUTaHMS 1 CaMOpasBUTHWS, Pa3BUTMA BHYTPEHHEN NO3ULMM NIMYHOCTH, NAaTPUOTU3MA W
YBXKEHNSA K 3aKOHY W MpaBOMopsiaKy, YenoBeKy TpyAa M CTaplleMy MOKO/EHWIO, B3aMMHOMO
YBaXEHUS,  GEpeXXHOro  OTHOLUEHMS K KyNbTYpPHOMY — HacfefvMid U Tpaguuusm
MHOTOHaLMOHa/IbHOr0 Hapoga Poccuiickol deaepauunn, Npupoae 1 OKPYXXaroLLER cpeae.

JINYHOCTHbIE pe3yNbTaTbl OCBOEHUS Y4eGHOro NpeaMeTa «5MONorKs» A0MKHbI OTPaXKaTb
FOTOBHOCTb M CMOCOGHOCTb 06YUAtOLLIMXCA PYKOBOACTBOBATLCA CHOPMMPOBAHHOW BHYTPEHHEN
MO3ULIMEA NIMYHOCTM, CUCTEMOW LIEHHOCTHbIX OPWEHTALWIA, MO3UTUBHBIX BHYTPEHHUX
yGeX/EHWA, COOTBETCTBYIOLUMX  TPAAWLMOHHBIM  LEHHOCTSAM  POCCUIACKOrO  06LLECTBa,
pacLUMpeHne XM3HEHHOrO OMbiTa U OMbiTa AESTENbHOCT B MPOLIECCE Peann3alyii OCHOBHbIX
HanpaB/ieHWI1 BOCNINTATENbHOM AESTENbHOCT, B TOM YMC/E B YacTu:

1) rpaKIaHCKOro BOCIIUTAHUS:

C(hOPMUPOBAHHOCTb  TPaXKAAHCKOA  MO3MLMK  0OyYatoLLerocs Kak akTMBHOFO U
OTBETCTBEHHOIO Y/ieHa POCCUIACKOTO 06LLECTBa;

OCO3HaHMEe CBOWMX KOHCTUTYLMOHHbIX MpaB W 0653aHHOCTEN, YBaKeHMe 3aKOHa W
MNpaBoMnops/Ka;

FOTOBHOCTb K COBMECTHOWA TBOp'-IGCKOI7I [EeATENbHOCTU MPU CO34aHNN y'-le6HbIX MPOEKTOB,
PeELLIEHNN yl-IF.‘6HbIX M MO3HaBaTe/IbHbIX 3a4a4, BbIMO/IHEHUN O61ONOrNYeCcKnNX 9KCMNEepPMMEHTOB,

CMOCOBGHOCTL  OMpefensTb COOGCTBEHHYHD MO3ULMIO MO OTHOLIEHUIO K SB/IEHUAM
COBPEMEHHOW XXN3HW N 0OBACHATD €§;

YMEHME YyuMTblBaTb B CBOMX [EACTBMAX  HEOOXOAMMOCTb  KOHCTPYKTMBHOIO
B3aMMOJENCTBUSA NtoAel C Pa3HbIMU YOEXKAEHNSIMU, KYNbTYPHLIMI LIEHHOCTSIMU U COLMabHbIM
MONOXEHUEM;



FOTOBHOCTb K COTPYAHWYECTBY B MPOLECCe COBMECTHOIO BbIMOHEHUS Y4ebHbIX,
Mo3HaBaTe/lbHbIX W WCCMefOBATENIbCKMX 3afay, YBOKWUTENbHOr0 OTHOLIEHUS K MHEHWIO
OMNMOHEHTOB NP 06CYXXAEHNM CMOPHbIX BOMPOCOB 6V10/10rMYECKOro CoAepXaHus;

FOTOBHOCTb K F'YMaHWUTapHO 1 BOJIOHTEPCKON AeATENbHOCTY;

2) MAaTPUHOTUYIECCKOI'O BOCIIMTAHUSA

CHhOpMMPOBAHHOCTb POCCUNCKOW TPaXKAaHCKON MAEHTUYHOCTU, NATPUOTU3MA, YBAKEHUS
K CBOEMY Hapofy, 4yBCTBa OTBETCTBEHHOCTW nepef PoamHONA, rophocTn 3a CBOW Kpaii, CBOH
PoauHy, CBOWA A3bIK U KyNbTYpY, MPOLLIOe U HACTOosALLEe MHOMOHALMOHa/IbHOro Hapoda Poccuu;

LLEHHOCTHOE OTHOLUEHME K MPUPOAHOMY HAacneavid U  MamMaTHUKaM  Mpupoapl,
AOCTUXXEHNSIM Poccuim B HayKe, UCKYCCTBE, CopTe, TEXHOMOTMAX, TPYAE;

CMOCOBGHOCTL OLIEHWBATb BK/1AL POCCUMCKMX YYEHbIX B CTaHOBNEHME W pa3BUTUE
61010rMK, MOHNMaHNA 3HaYeHWs B1ONOTNK B NO3HAHWN 3aKOHOB NMPUPO/AbI, B XXNU3HU Ye/loBeKa 1
COBPEMEHHOr0 00LLecTBa;

naeiHas  y6eXXAEHHOCTb, TOTOBHOCTb K CAYXeHMO UK 3awmTe OTeyecTsa,
OTBETCTBEHHOCTb 3a €ro cyapoy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS
0CO3HaHWe AyXOBHbIX LIEHHOCTEN POCCUIACKOTO HapoAg;
CthopMMPOBAHHOCTb HPABCTBEHHOTO CO3HAHUS, 3TUYECKOr0 MNOBEAEHNS;

CNOCOBHOCTb oueHmBaTb CUTYaLMIO N NPUHNMaTb OCO3HaHHbIE PELLUEHNA, OPUEHTUPYACH
Ha MOpPaJIbHO-HPaBCTBEHHbLIE HOPMbI N LLEHHOCTU;

0CO3HaHWe IMYHOrO BKNaja B NOCTPOEHNE YCTONYMBOIO OYAYLLEro;

OTBETCTBEHHOE OTHOLUEHMe K CBOUM pPOAMTENAM, CO3[aHuMI0 CeMbW Ha OCHOBE
OCO3HAHHOI0 MPUHATUA LLEHHOCTEN CEMENHOW XM3HM B COOTBETCTBUM C TPagULMAMU HAapOAOB
Poccum;

4) 3C¢TeTHYECKOT0 BOCIIMTAHMS :

3CTETUYECKOE OTHOLLEHME K MUPY, BK/OYas 3CTETUKY BbiTa, HAYYHOrO U TEXHUYECKOTO
TBOPYECTBA, CNOPTa, TPY/a, 06LLIECTBEHHbIX OTHOLLEHWIA;

NOHUMaHMe 3MOLIMOHANIbHOTO BO3AENCTBIS XKMBOI NPUPO/bl U €€ LeHHOCTH;

FOTOBHOCTb K CaMOBBLIPaXKEHNIO B Pa3HblX BMAaxX WUCKYCCTBa, CTPEMNEHWUE MNPOABAATb
Ka4yecTBa TBOpHECKOVI JTIMYHOCTWH;

5) puzuueckoro  BocnuTaHHs, (OPMHPOBAHHSI  KYJbTYpPbl  310POBbS H
IMOLMOHAIBLHOIO 0JIArONOIy4Yusi:

NMOHVMMaHWe 1 peanu3aums 340poBOro 1 6e30macHOro obpasa Xu3Hu (3L0POBOE NUTaHUe,
CO6/MIOAEHNE TUTMEHMYECKMX MPaBUA 1 HOPM, COaNaHCMPOBaHHbLIN PEXMM 3aHATUIA U OTAbIXA,



perynsipHass  (M3nuyeckast aKTMBHOCTb), OEPEXHOro, OTBETCTBEHHOrO U KOMMETEHTHOro
OTHOLLIEHMSI K COGCTBEHHOMY (hHM3NYECKOMY U NMCUXMUYECKOMY 3[10POBbIO;

NMOHMMaHWe LIEHHOCTU MpaBWN WHAMBUAYaNbHOTO W KONMIEKTMBHOINO 6Ge30nacHoro
MOBefIeHNA B CUTYaLMsX, YTPOXKAIOLLMX 3[J0POBbIO W XXMU3HU NHOAEN;

0CO3HaHWe MOCNMEeACTBUIA U HENPUATUS BPeAHbIX MPMBbLIYEK (YNOTPe6IeHUs ankorons,
HApPKOTVKOB, KypeHus);

6) TPy10BOr0 BOCIIMTAHUS
FOTOBHOCTb K TPY/y, 0CO3HaHWe LleHHOCT MacTepcTBa, TPYAON6YE;

FOTOBHOCTb K  aKTMBHOW  [A€ATENIbHOCTM  TEXHOMOTMMYECKOM W coumabHOW
HanpaBfIeHHOCTW, CMOCOOGHOCTb WMHMULMMPOBATb, MAaHMPOBaTb M CaMOCTOSTENbHO BbIMOMHATbL
TaKylo [eATeNIbHOCTb;

MHTEPEC K Pa3/IMYHbIM chepam NPOothecCUOHaIbHOM AeAaTeNlbHOCTU, YMEHMe COBepLUaTh
0CO3HaHHbI BbIOOP BYyAYLLE Npodeccun N peann3oBbiBaTb COGCTBEHHbIE YM3HEHHbIE MaHbl;

FOTOBHOCTb M CMOCOBGHOCTb K 06pa3oBaHMIO 1 CamMo06pa30BaHNI0 Ha MPOTSHKEHUN BCe
XN3HU;

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS:

9KONOTN4yecKn u,enecoo6pa3Hoe OTHOLLIEHME K MPUPOAE KaK UCTOUYHWNKY XXU3HW Ha 3eMNie,
OCHOBE €€ CyLecTBOBaHS,

MOBbILLIEHME YPOBHSA 3KOMOTMYECKON KyNMbTypbl: MPUOOPETEHNE OMbiTa N/IaHUPOBaHUS
MOCTYMKOB U OLIEHKW UX BO3MOXHbIX MOCNeACTBUI /1 OKPY>KatOLLEW cpeabl;

0CO3HaHMWe rnobasbHOro Xapakrepa 3K0M0rMYeckMx nNpobaemM U NyTein NxX peLleHus;

CMOCOGHOCTL UCMO/b30BaTb NPUOBPETaEMble MPY U3YHEHUM BUONOTNM 3HAHWUS Y YMEHUS
Npyn peLleHnn NpobsieM, CBA3aHHbLIX C pauMOHaIbHbIM MPUPOAONO/b30BaHMEM (CobnOaeHME
npaBui MoOBeAeHNS B MPUPOAE, HampaBNeHHbIX Ha COXPaHeHWe PaBHOBECMS B 3KOCUCTEMAX,
OXpaHy BMAO0B, 3KOCUCTEM, Brochepsbl);

aKTMBHOe HenpusTue [eWCTBWIA, MPUHOCALLMX Bpes OKPYXKatollell NpUPOSHOIA cpeje,
YMeHUe MpOrHo3npoBaTb Heb6NaronpusaTHbIE 3KONOrMYecKUe MOCMeACTBMA NpeanpuHUMaeMbIX
[ENCTBUIA N NpefOTBPaLLATb UX;

HaJInyne pas3BUTOro 3KOJSIOTMYECKOr0 MbILLU/IEHNUA, 3KO/TIOrMYECKOW KYNnbTypbl, OMbiTa
[eATENBHOCTA 3KO0/TIOrMYECKOW Hanpas/ieHHOCTW, YMEHWNA pPYKOBOACTBOBAaTbCA UMW B
no3HaBaTe/lbHOM, KOMMyHMKGTMBHOVI n COLI,I/I&I'IbHOVI MpakTunke, roTOBHOCTU K Yy4aCTuUO B
I'Ip&KTI/I‘-IGCKOVI [eATENbHOCTU 3KO/IOrMYECKOW HanpaB/1IEHHOCTU,

8) HeHHOCTH HAYYHOTO MO3HAHMS
C(HOPMUPOBAHHOCTb ~ MIPOBO33PEHNS, COOTBETCTBYIOLLErO COBPEMEHHOMY  YPOBHIO

PasBMTMS HayKM W OOLUECTBEHHOW MNpPaKTMKW, OCHOBAHHOrO Ha Auanore KynbTyp,
CMOCOGCTBYHOLLENO OCO3HAHMIO CBOEIO MECTa B MOMKYNbTYPHOM MUPE;



coBepLueHCTBOBaHME S3bIKOBOWA n YynTaTeNbCKOW KY/bTYypbl KaKk  cpefcTtsa
BS&I/IMO,EI,EVICTBVIFI Mexay noabMn 1 NO3HaHUA MUPa,

MOHMMaHWe CneuuduKA GUONOTMM KakK HayKu, OCO3HaHUs eé ponn B (hHOPMUPOBAHUM
paLMOHANILHOrO Hay4YHOr0 MbILUEHMWS, CO3AaHMM LIeNOCTHOTO NPEeACTaB/EHNS 06 OKPYIKatOLLEM
MUpE KaK O €eAMHCTBE TpUpOAbl, YenoBeka W OOLECTBA, B MO3HAHWM MPUPOAHBIX
3aKOHOMEPHOCTEN 1 peLLeHnI Npo6ieM CoXpaHeHUs MPUPOAHOTO PaBHOBECHS;

yOeXAEHHOCTb B 3HAYMMOCTW BUONOMN AN COBPEMEHHON LMBUAM3aLMMN: 0becneyeHuns
HOBOrO YPOBHSI PasBUTWS MeAULMHbI, CO3[aHNe MepCreKTUBHbIX BUOTEXHOMOIMIA, CNOCOBHbIX
peluaTb pecypcHble NPo6/ieMbl Pa3BUTMS YEN0BEYECTBA, MOMCKA NyTel BbIX0Aa U3 r06anbHbIX
3KONOMMYECKMX Npo6neM 1 obecneyeHms nepexoda K yCTOUYMBOMY pasBUTMIO, paLoOHaIbHOMY
MCMOMb30BaHMI0 NPUPOAHbLIX PECYPCOB M (DOPMMUPOBAHUIO HOBbLIX CTAHAAPTOB XU3HU;

3aMHTEPECOBAHHOCTb B NOMYYeHUW BUONOMMYECKNX 3HAHWIA B LIENSX MOBbILEHWS 00LLEi
Ky/NbTYpbl, €CTECTBEHHO-Hay4HON [rpPamMOTHOCTU, KaK COCTaBHOW 4acTh (PYHKLUMOHAbHOM
rpaMoTHOCTK 06yyatoLLmXcs, (hOPMUPYEMOIA MPU N3YYEHU BUONOTUN;

MOHMMaHWE CYLLHOCTW METOJO0B MO3HaHWsl, WUCMOMb3YeMbIX B €CTECTBEHHbIX HaykKax,
CMOCOBHOCTM MCMOMb30BaTh MOMyYaeMble 3HAHWS [Nl aHaIn3a W OBBSCHEHUS SIBNEHWIA
OKPY)KAlOLLEro MUpa M MPOUCXOAALIMX B HEM W3MEHEHWI, yMeHVe fenaTb 060CHOBaHHbIE
3aK/OYEHNS] HA OCHOBE HayuHbIX (DAKTOB U MMEKOLIMXCS [AaHHbIX C LEMb0 NOMyyYeHus
[0CTOBEPHbIX BbIBOAIOB;

CMOCOBHOCTb CaMOCTOSATENIbHO WCMO/b30BaTh OMOMOTNYECKNE 3HAHWS ANS PeLLeHus
Npo6/sieM B peasibHbIX YXU3HEHHbIX CUTYaLUSX;

OCO3HaHue LUEeHHOCTU HaquOﬁ [eATENbHOCTU, TOTOBHOCTb OCYLLUECTBNATH MPOEKTHYHO U
nccnenoBaTesibCKyo AeATE/IbHOCTb MHANBUAYa/IbHO U B IPYIMNeE;

FOTOBHOCTb U CMOCOGHOCTb K HenpepbIBHOMY 00pa30BaHWI0 M CaMo06pa3oBaHuio, K
aKTMBHOMY MOMYYEHWUIO HOBbIX 3HAHWM MO 6MOMOrMM B COOTBETCTBUM C >KWU3HEHHbLIMM
noTpebHOCTAMM.

METANPEAMETHBIE PE3YJIBTATHI

MeTanpeaMeTHble pe3y/bTaTbl OCBOEHUS Y4YeBHOro npeameTa «BMONOrMs» BKIOYAIOT:
3HauMMble ANS  (DOPMUPOBAHMS  MUPOBO33PEHUS  OOYYAIOLMXCH  MEXAUCLMMIIMHAPHbIE
(MeXnpeIMeTHbIe) 06LLEHaYYHbIE MOHSATS, OTPAXKAtOLLME LIeNOCTHOCTb HaYYHOW KapTUHbI Mupa
1 cneuuduKy MeToZIoB NMO3HAHUS, UCMOMb3YEMbIX B CTECTBEHHbIX HayKax (BELLECTBO, SHEprus,
SIBEHNe, MPOLECC, CMCTEMA, HayuHblii (haKT, MPUHLMM, TUNoTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UccneaoBaHue, HaGMO4eHVe, U3MepeHUe, IKCMEPUMEHT U [pyrie); YHMBEpCalbHble
yuebHble AeincTBMA (no3HaBaTeNbHble, KOMMYHUKATUBHbIE, PErynsTUBHbIE), 06ecneymBatoLLme
(hopmmpoBaHMe (YHKLVOHaIbHOW TPaMOTHOCTU U COLMANbHOM KOMMETEHLMM 06YUatOLLMXCS;
CMOCco6HOCTb 06YyyatoLLmMXCs CMOMb30BaTb OCBOEHHbIe MEXANCLIMNIMHAPHbIE,
MUPOBO33PEHYECKNE 3HAHUS W YHUBEPCA/IbHbIE YuebHble [EACTBMS B MO3HABATENIbHOW U
couuanbHO NPaKTyKe.

B pesynbTate u3yyeHMss OMONMONMM Ha YPOBHE CPeAHEro o6Llero ob6pas3oBaHus Y
obyuatoLlerocs 6yayT chopmMpoBaHbl MO3HaBaTe/bHbIE YHMBEPCA/bHbIE YUYeOHblE AENCTBUS,
KOMMYHUKATMBHbIE YHMBEPCaNbHblEe Y4eOHble AENCTBUS, PErynaTMBHbIE YHUBEPCA/bHbIE
yyebHble [eCTBNS, COBMECTHas 1eaTe/IbHOCTb.



MeTanpeaMeTHble pe3y/bTaTbl OCBOEHMSI MPOrpaMMbl CpeaHero o6Liero o6pa3oBaHus
[0MKHbI 0TPaXaTh:

OBJj1ajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMHU NMO3HABATEIbHBIMHU J€HCTBUAMM:
1) 6a3oBbIe JOrHYeCKHe TeHCTBHUS:

CaMoCTOSTeNIbHO (hOPMYNINPOBAaTb W aKTyanu3upoBaTb Npo6nieMy, paccMaTpuBaTh eé
BCECTOPOHHE;

MCNOMb30BaTb MPWY OCBOEHUWM 3HAHWIA MNPUEMbI NIOrMYECKOro MblWeHns (aHanusa,
CUHTE3a, CpaBHEHUs, Knaccumkauum, 00600LLEHNS), pPacKpbIBaTb CMbICT OGUMOMOMMYECKUX
MOHATUI (BbIAENATb MX XapaKTepHble NPU3HaKKW, YCTaHaBMBATb CBA3N C APYrMMU NOHATUAMM);

onpepenAaTs uUenn p[eAaTesibHoCTWU, 3afaBad MNapaMeTpbl N KPUTEPUN WX OOCTUXKEHUA,
COOTHOCUTb pPe3ynbTaThbl AEATENBHOCTU C MOCTaBNEHHBLIMU LIENTAMA;

MCNOMb30BaTb OUMONOrMYECKNe MOHATUA [NS OObACHEHWUS (DaKTOB W ABNEHWUIA XXWUBOM
npupoasl;

CTPOWTb NIOTMYecKUe paccyaeHns (MHAYKTUBHbIE, [efyKTVBHble, MO aHanorum),
BbISIBNISTb 3aKOHOMEPHOCTM M MPOTMBOPEYNS B pacCMaTpPMBAEMbIX SIBIEHUSX, (DOPMY/IMPOBATh
BbIBO/Ibl W 3aK/OUEHNS;

NPUMEHATb CXEMHO-MO/AE/bHbIE CPpeacTBa Ana NpPeactaBneHnA CyLLECTBEHHBLIX CBSI3EN "
OTHOLLEHWIA B N3yvyaeMbIX OMONOrMYECKMX 0OBEKTAX, a TaKXe I'IpOTI/IBOpel-II/II‘/JI pasHoro poaa,
BbIAB/IEHHbLIX B Pa3/INYHbIX I/IH(bOpMaLI,I/IOHHbIX NCTOYHUKaAX;

paspabatbiBaTb MMaH pelweHWs NpobnemMbl C  YY4ETOM aHanM3a  MMEHOLLMXCS
MaTepuasibHbIX N HeMaTepUabHbIX PECYPCOB;

BHOCUTb KOPPEKTUBbLI B AEATE/IbHOCTb, OLUEHMBATbL COOTBETCTBME PE3YNbTATOB LENAM,
OoueHnBaTb PUCKU I'IOC}'Ieﬂ'CTBVIM [EATENBHOCTH,

KOOPAWHMPOBaTb U BbIMOMHATL PabOTy B YCMOBUSX PeasbHOro, BUPTYabHOTO W
KOMOWHMPOBAHHOIO B3aMMOAEVCTBUS;

Pa3BMBaTb KPEATUBHOE MbILLIIEHUE MPU PELLEHNN YKU3HEHHbBIX MPOGIEM.

2) 6a3oBbIe HCCJIEI0BATEIbCKHE AeliCTBHUS:

BNafleTb HaBblKaMn yue6HO-MUCCNe0BATENbCKOW 1 NPOEKTHON AeATeNbHOCTY, HaBbIKaMy
paspeLLeHnst NPo6/ieM, CMOCOGHOCTLIO U FTOTOBHOCTLIO K CaMOCTOSITE/TbHOMY MOMCKY METO/0B
PELLIEHNS NPaKTUYECKMX 3aaY, MPUMEHEHIO Pa3/IUHbIX METOZOB MO3HAHUS,

CMOMb30BaThb Pa3NMyHble BUAbLI AEATENbHOCTM MO MOMYUYEHUIO HOBOTO 3HAHWUS, €ro
VHTepnpeTaLun, nNpeobpasoBaHNI0 1 MPUMEHEHUIO B YUEBHbLIX CUTYaLMsX, B TOM 4uCie Npw

Cco34aHunn yqe6HbIX 1 CoUMasibHbIX NMPOEKTOB;

(hOpPMMPOBATL HayUHbIV TUM MbILLNEHNS, BNAAETb HAyYHO TEPMUHONOTUEN, KHOUEBbIMY
MOHATMAMN N METOAAMU;



CTaBUTb M (HOPMYNMPOBaTb COGCTBEHHbIE 3afayun B 06Pa3oBaTe/bHOV AeSTeNbHOCTU W
YKU3HEHHbIX CUTYaLUSIX;

BbISIB/IATb MPUYMHHO-CNEACTBEHHbIE CBA3M U aKTyanu3uMpoBaTb 3afady, BblABUraTb
rmnoTesy eé pelleHns, HaxOAMTb apryMeHTbl ANs [0Ka3aTeNbCTBa CBOMX YTBEPXKAEHUIA,
3a/)aBaTb NapameTpbl U KPUTEPU PELLIEHUS;

aHa/IM3NpPoBaTb MOJ/IYYEHHbIE B XOA4e peweHnAa 3ajayvyln pesynbTaTtbl, KPUTUYECKU
OLeHuBaTb NX AOCTOBEPHOCTL, MPOrHO3NPOBaTb N3MEHEHNE B HOBbLIX YC/TOBUAX;

AaBaTb OLEHKY HOBbIM CUTYaLWsiM, OLIEHVBaTb NPUOBPETEHHBIN ONbIT;

OCYLLECTBNATH Lie/leHanpaB/ieHHbIA MOWUCK MepeHoca CPeacTB M Cnoco60B AencTBuS B
MPOMeCccCUoHa/IbHYIO Cpeay;

YMeTb  MEPEeHOCUTb 3HaHWS B MO3HaBaTe/lbHYH W MpPaKTUYECcKylo  061acTy
KU3HEAeATeNbHOCTY;

YMETb MHTETPUPOBaTb 3HaHUA N3 PasHbIX NPEAMETHBLIX obnacrei;

BblABMIaTb HOBbIE WAEW, MpeasiaraTb OPUTMHa/bHbIE MOAXOAbl W PELLEHUsl, CTaBUTb
Npo6iemMbl U 3a4a4i, A0NYCKatoLLIMe anbTePHATVBHbIE PELLEHNS.

3) pa6ora ¢ ungopmanmei:

OPVIEHTUPOBATLCA B Pa3/IMYHbIX UCTOYHMKAX MHA(OpMauun (TekcTe yyebHOro nocobus,
Hay4HO-MONYNAPHON NUTepaType, BUONOTMYECKUX CNOBAPAX U CNPABOYHMKAX, KOMMbIOTEPHbIX
6azax [aHHbIX, B VIHTepHeTe), aHanM3MpoBaTb WHMOPMALMIO PasINyHbIX BUAOB U (HOpPM
NpeAcTaBneHns, KPUTUYECKN OLeHMBATbL eé OCTOBEPHOCTb U HEMPOTUBOPEUNBOCT;

(hopMynMpoBaTh 3anpocbl M MPUMEHATb Pas/iMyHble METOAbl NPU Moucke U 0Tbope
61ONOrNYECKOon MH(OPMALLMK, HEOOXOAUMOIA AN1S BbINOMHEHNS YYeOHbIX 3a4ay;

npuobpeTaTb OMbIT MCMO/b30BAHWA MHHOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOMOTWIA,
COBEpLLEHCTBOBATb Ky/NbTYPY aKTUBHOIO UCMO/b30BaHUSA Pa3/IMYHbIX MOUCKOBbIX CUCTEM;

CaMOCTOSATENlbHO BbIGMPATh ONTUManbHYH (OpPMY NPeACTaBNeHUs GUOMOrMYECKOl
MHGOopMAaLMK (CXeMbI, FpaduKu, AnarpamMmMbl, TabNMLbI, PUCYHKU U APYTOE);

CMONb30BaTh HayuHbIi SI3bIK B KauecTBe cpeAcTBa Mpu paboTe C 6KO0N0rMyeckoit
MHopMaLMeli: MPUMEHSTb XUMUYECKUE, (U3NYECKME U MaTeMATUUECKME 3HAKU U CHUMBO/bI,
(hopmMynbl, ab6peBuaTypy, HOMEHKNATypy, WCMONb30BaTb M NpPeo6pasoBbiBaTb 3HAKOBO-
CVMBOJ/IMYECKIE CPEACTBA HArNSAHOCTY;

BNafieTb HaBblKamMu pacrosHaBaHWsi U 3alyTbl  MHMOPMaLWK, UH(OPMaLMOHHOI
6e30MacHOCTW INYHOCTK.



OBiajieHre YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH JeHCTBHSIME:
1) o6menme:

OCYLLECTBNATb KOMMYHUKALIMK BO BCEX Cepax XM3HW, akTUBHO y4acTBOBaTb B AMa/Ore
WU OWUCKYCCUM MO CYLLECTBY 06CYXKAaemMoit TeMbl (YMeHMe 3afaBaTb BOMPOCHI, BbICKa3biBaTb
CYXIEHWUs OTHOCUTENbHO BbLIMOMHEHWSI MNpeaniaraemoii 3afaul, Y4YWTbiBaTb WHTEPECHI W
COrNMacoBaHHOCTb MO3NLIMIA APYIMX YYAaCTHUKOB Ayanora U AucKyccum);

pacnosHaBaTb HeBepbasibHble CPEACTBA OOLLEHMUs, MOHUMATb 3HAYEHWE COLMANbHBIX
3HaKOB, NPEANOCHINOK BO3HUKHOBEHUS KOH(IUKTHBIX CUTYaLUiA, YMeTb CMAryaTb KOH(QUKTbI U
BECTW NeperoBopbl;

BNafieTh Pa3NYHbLIMK CMoco6amMi OBLLEHNS N B3aMMOAECTBUS, NOHUMATb HaMepeHUs
APYrVX Nofel, NposiBNsTb YBaXWUTENbHOE OTHOLLEHWE K COBECeHNKY W B KOPPEKTHOI (opme
(hopMynIMpPOBaTb CBOW BO3PAKEHNS;

Pa3BEPHYTO U NIOTMYHO M3MaraTb CBOK TOUKY 3PEHUS C WUCTONb30BAHUEM S3bIKOBbIX
cpeacTs.

2) coBMeCTHAas 1eATeJIbHOCTh:
MOHUMAaTb W MUCMOMb30BaTh NPEVMYLLECTBA KOMaHAHOM N UHAVBUAYaIbHOW paboTbl Npw
peLleHnn 61Monornyeckoii Npobaembl, 060CHOBLIBaTb HEO6XOAMMOCTb MPYMEHEHUS TPYNMOBbIX

(hopM B3aMMOLENCTBUA NPU peLLEHNN YHebHO 3aauu;

BblOMpaTb TEMATUKY U METOAbl COBMECTHbIX AEACTBMIA C YYETOM OOLUMX WMHTEPECOB W
BO3MOXHOCTE KaXKA0ro YneHa KoNneKTrBa;

NPUHUMATb LM COBMECTHOW AesTeNIbHOCTW, OPraHvW3oBbIBaTb W KOOPAWHMPOBATH
[ENCTBMA MO €€ [OCTMXKEHWIO: COCTaBMsTb NAaH AENCTBWIA, pacrnpefensTs PonnM C Y4YETOM
MHEHWIA YYaCTHMUKOB, 06CYXXAaTb pe3ybTaTbl COBMECTHON PaboThl;

OLIEHMBaTb KaYeCTBO CBOEr0 BKMaAa ¥ KaXA0ro y4aCTHMKA KOMaH bl B 06LLMIA pe3ynbTat
Mo pa3paboTaHHbIM KPUTEPUSAM;

npegnaratb HOBbIE MPOEKTHLI, OUEHUBATbL UAeEN C NO3NUNN HOBU3HbLI, OPUTMHA/IbHOCTH,
HpaKTI/Il-IECKOVI 3Ha4YMMOCTU;

OCYLLECTBNIATL MO3UTUBHOE CTpaTern4yeckoe noBefAeHne B pPa3/IMYHbIX CUTYaLUAX,
NpoAB/ATb TBOPYECTBO U Boo6pa>KeH|/|e, ObITb MHNLUNATUBHbIM.

OBj1aieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JAEHCTBUAMM:
1) camoopraHu3anus:

NCMNONb30BaTb OMONOrMYecKmne 3HaHUA Ana  BbIABNEHUNA HpOﬁﬂEM N X peleHna B
XXU3HEHHbIX U yl-IE6HbIX CUTyaUunax;

BblOMpaTb Ha OCHOBE GMOMOTMYECKNX 3HAHWIA LieNeBbIE U CMbIC/IOBbIE YCTAHOBKW B CBOMX
AEACTBMAX M NOCTYMKaxX Mo OTHOLUEHWIO K XXMBOI Mpupoje, CBOEMY 3[0POBbI0 U 3[10POBbIO

OKPY>KAHOLLMX;



CamMOCTOSTe/IbHO OCYLLECTBNATb MO3HABATE/bHYH [eATeNIbHOCTb, BbISB/SATL MPOG/IEMSI,
CTaBUTb W (POpPMynMpoBaTb COGCTBEHHbIE 3afaun B 06pa30BaTeNbHON [AeATeNbHOCTU W
YKN3HEHHbIX CUTYaLNSX;

CamMOCTOSTe/IbHO COCTaB/SATb NJIaH peLleHnst NPo6ieMbl C YYETOM UMEHOLLIMXCS PECYPCOB,
CO6CTBEHHbIX BO3MOXKHOCTEW 11 MpeanoyTeHui;

[aBaTb OLEHKY HOBbIM CUTYaLMsIM;

pacLUMPSTb PaMKK y4e6HOro npeameTa Ha OCHOBE /IMYHbIX NPEANOYTEHNIA;

[enaTb 0CO3HaHHbIN BbIGOP, apryMeHTUPOBATb €ro, 6paTh OTBETCTBEHHOCTb 3a PELUEHME;
OLIEHMBATb NMPUOBPETEHHDIN ONbIT;

CNoco6CTBOBaTb  (HOPMMPOBAHMIO W MPOSIBNEHNIO  LUMPOKOW 3pYyAMLMW B PasHbIX
06n1acTAX 3HaHWIA, NOCTOAHHO MOBbILLIATL CBOM 06pa3oBaTe/bHbIN U Ky/bTYPHbIA YPOBEHD.

2) CAMOKOHTPOJIb:

faBaTb OLEHKY HOBbIM CUTYyalWAM, BHOCUTb KOPPEKTWBLI B AEATE/BHOCTb, OLEHMBATb
COOTBETCTBUE PE3Y/ILTATOB LENAM;

B/1aZleTb HaBblKaMM NO3HaBATEIbHOW Pei/IEKCMUN KaK 0CO3HaHUS COBEPLUAEMbIX LeCTBUIA
N MbICNIUTE/bHBLIX MPOLIECCOB, X Pe3yNbTaToB M OCHOBaHWIA, NCMO/b30BaTh NPUEMBI pedekcum
[N191 OLLEHKM CUTYyaL MK, Bbi6Opa BEPHOMO pPeLLeHns;

YMeTb OLeHMBATb PUCKWN 1 CBOEBPEMEHHO MPUHMUMATb PELLEHNS MO UX CHUXKEHWIO;

NMPUHUMAaTb MOTUBbLI U aprymMeHTbl ApYruX Npy aHan3e pesynibTaToB AeATeIbHOCTY;

3) npuHsATHE CeOSl U IPYTHX:

NpUHMMaTb cebs, NOHMMas CBON HeOCTaTKMN U JOCTOMHCTBA,;

NPUHMMaTb MOTVBbI U apryMeHTbl ApYrnx Npu aHan3e pe3ynbTaToB AedTe/IbHOCTY;

npu3HaBaTb CBOE NPaBo U MPaBo APYrnx Ha OWn6OKu;

pasBuBaThb CMOCOBGHOCTb MOHUMATHL MUP C NO3ULMK APYroro YesioBeka.
NPEAMETHBIE PE3YJIBbTATBI

MpeameTHble pe3y/bTaTbl OCBOEHUS COAepXKaHus ydyebHOro npegmeta «buonorms» Ha
yrny61éHHOM YPOBHE OpPVEHTMPOBaHbI Ha 06ecneveHne NPoPUILHOro 06y4YeHNs 06yyatoLLMXCcs
ovonornn. OHKM BK/KOYAIOT: crneyuguyeckre Ansa OUMONOTMN HayuHble 3HaHUS, YMeHUs W
CNocobbl AeCTBUIA MO OCBOEHWIO, WHTEPMpeTauMm U nNpeobpa3oBaHUIO 3HAHWA, BUAbI
[eATeNIbHOCTU MO MOMYYEHUKO HOBbLIX 3HAHWA UM UX MPUMEHEHUIO B Pas/IMYHbIX Y4ebHbIX, a

TaKXKe B peaibHbIX XXU3HEHHbIX CUTyauusax. MNpegmeTHble pe3ynbTaTbl MPeACTaB/eHbl N0 rogam
N3YUeHNs.



MpeAMeTHble pe3y/bTaTbl OCBOEHWUS YyyeGHOro npeameta «bBuonorusi» B 10 knacce
[0MKHbI 0TPaXaTh:

ChOPMMPOBAHHOCTb 3HAaHWIA 0 MecTe M PO GUONOTUI B CUCTEME ECTECTBEHHbIX Hayk, B
(hOPMMPOBAHMM E€CTECTBEHHO-HAYYHON KapTUHbI Mupa, B MO3HAHUM 3aKOHOB MpUpoabl W
peLLeHnn Npo6iem pauyoHaIbHOTO NPUPOAONO/bL30BaHNS, O BKNAAE POCCUINCKIX U 3apyOEXHbIX
YUYEHbIX B pasBuTME Gronorum;

BflafleHne CUCTeMON BMONOrMYECKUX 3HAHWI, KOTOpas BK/KOYAeT: OCHOBOMONararoLLme
Ouonornyeckme TepMuMHbI U MOHATUA (KU3Hb, KNIETKa, OpraHusMm, meTtabonmsm, romeocTas,
camoperynauus, camoBoCnpou3BefeHne, HacneCTBEHHOCTb, N3MEHYMBOCTb, POCT U PasBUTKE),
6uonornyeckne Teopum (KnetouHas Teopusi T. LBaHHa, M. LLneiigeHa, P. BupxoBa,
XPOMOCOMHas Teopus HacneacTeeHHocTn T. MopraHa), ydeHus (H. W. BaBunoBa — 0 LeHTpax
MHOroo6pasns 1 NPOUCXOXKAEHUA KYNbTYPHbIX PacTeHWit), 3aKOHbl (eAMHO06pas3ns MOTOMKOB
MepBOro MNoKO/IeHUS, pacLLeneHns, YACTOThbl rameT, He3aBMCUMOro HacnefosaHua . MeHpens,
rOMOMIOTMYECKMUX PSALOB B Hac/neACTBEHHOW M3MeHumBocTM H. W. BaBunosa), NpUHUMMbI
(KomnsieMeHTapHOCTW);

B/1lafieH/e OCHOBHbIMW METOAAaMM Hay4HOrO MO3HAHWA, UCMO/b3yeMbIX B OMOOTMYECKMX
NCCNefoBaHMAX XUBbIX 00BEKTOB (OMuMcaHue, n3mMepeHue, HabaeHne, SKCNePUMEHT);

YMEHWe BbIeNATb CYLLECTBEHHbIE MPU3HAKM: BMPYCOB, KIETOK NMPOKapMOT U 3yKapuorT,
OAHOK/IETOYHBIX U MHOTFOK/IETOYHbIX OPraHW3MoB, B TOM 4mucne 6akTepuid, rpnbos, pacTeHui,
YXMBOTHBIX M YenoBeKa, CTPOEHWS OpraHoB U CUCTEM OpraHOB PacTEHWIA, XXMBOTHbIX, Ye/I0BEKA,
MPOLIECCOB  XKW3HELEATENIbHOCTM, MNPOTEKaloWmMX B OpraHn3Max pacTeHU, >KUBOTHBLIX U
yesioBeka, 61OMOrMYECKNX NPOLIECCOB: 0OMeHa BeLLleCTB (MeTabonmn3Mm), NMPeBPaLLEHNSA 3HEpPruK,
Opo>keHns, aBTOTPO(HOrO MU reTepoTPOPHOro TUMOB MUTaHUA, (POTOCUHTE3a U XEeMOCUHTESa,
MUTO3a, Mein03a, raMeToreHesa, ambpuoreHesa, NOCTIMOPUOHa/ILHOTO PasBUTUSA, Pa3MHOXEHNS,
WHAMBULYANbHOTO pPa3BUTUA opraHu3Ma (OHTOreHesa), B3aVIMOAENCTBUA TEHOB, reTeposuca,
MCKYCCTBEHHOIO 0T60pA;

YMEHMe yCTaHaBNMBaTb B3aMMOCBA3M MEXAY OpraHomjamu KNeTKn U UX (PYHKUMSMA,
CTPOEHMEM K/ETOK PasHbIX TKaHel 1 UX YHKLUUAMU, MeXAY OpraHamy U CUCTEMaMM OpraHoB y
PacTEHWI, >XMBOTHbIX M 4YenoBeka N WX (YHKUMAMK, MEXAY CUCTEMaMW OPraHoB U WX
(YHKUMSMK, MeXAy 3Tanamy o6MeHa BeLlecTB, 3TanaMu KAeTOYHOrO LMKAa U YKM3HEHHbIX
UMKNOB OpraHvM3MoB, 3Tanamy 3MOGPMOHANILHOrO pPasBUTMS, TEHOTUMOM W (DEHOTUMOM,
(DEHOTMMNOM W (haKTopamMu cpefbl 06UTaHUS;

YMEHWNE BbIABAATbL OTANYUTENbHBIE MPU3HAKWN XUBbLIX CUCTEM, B TOM 4YUC/E paCTE‘HI/II\/'I,
XUMBOTHbIX N YE/10BEKaA,

YMEHVe MCMOMb30BaTb COOTBETCTBYIOLLME apryMeHTbI, 61OMOTYECKYI0 TEPMUHOOTIO
1 CUMBOJ/IMKY [/151 [I0Ka3aTe/bCTBA POACTBA OPraHM3MOB PasHbIX CUCTEMATUYECKMX TPy,

YMEHNE peELlaTb oronorunyeckne 3ajayn, BbIABMIATb MPUYNHHO-C/IEACTBEHHbLIE CBA3N
MeXay wuccneayemMmbiMun 61onNornyecKnMmn npoueccamm un ABNEHUAMW, [enaTb BbIBOAbI U
MPOrHo3bl Ha OCHOBaHMK MNOJTYYEHHbIX PE3YNbTATOB;

YMeHWeE BbINOHATb 1a60paTOpHbIE M NpaKTUYeckne paboTbl, CO6M0AATL Npasuaa npu
paboTe ¢ y4ebHbIM 1 nabopaTopHbIM 060PYA0BAHNEM;



YMEHWEe BbIABUraTb TKUMNOTE3bl, MPOBEPSTb WX IKCMEPUMEHTAIbHLIMU CPEACTBaMM,
(hopMynupys LieNb UCCnefoBaHuNs, aHANM3NPOBATb MOYYeHHbIe pe3y/bTaThbl U eNnaTb BbIBOAI;

YMeHVe y4yacTBOBaTb B Y4eGHO-MCCNEA0BATENNbCKON paboTe Mo GUONOMM, 3KOMOTUK 1
MeauLyHe, NPOBOAMMON Ha 6ase LUKOMbHbLIX HayyHbIX OGLUECTB, U MYG/MYHO NPeACTaBNsTh
MonyYeHHble pe3yrnbTaTbl Ha YUEHNYECKUX KOH(EPEHLMSX;

YMEHVE OLEHMBaTb 3TMYECKME acneKTbl COBPEMEHHbIX WCCNeAoBaHWIA B 06M1acTu
6uonormnm 1 MeauuuHbl (KNOHWPOBaHWe, WCKYCCTBEHHOE OMI0oA0TBOPEHME, HanpaBneHHOe
M3MEHEHNE reHoMa 1 Co3[aHne TPaHCreHHbIX OpraHN3MOoB);

YMeHME OCYLLECTBATL OCO3HAaHHLIN BbIOOP OyAyLLei NPOdeccnoHabHOW AeATeNbHOCTH
B 006nactu 6uonoruu, MegvuuHbl, BUOTEXHONOrUK, BETEPUHAPWUK, CeNbCKOro XO03AKCTBa,
MULLEBOM NPOMBILLIEHHOCTW, YIAyonaTb MNO3HaBaTe/lbHbIA  WHTEPEC, HanpaB/eHHbI Ha
OCO3HaHHbIN BbIGOP COOTBETCTBYHLLENA MNpodeccun U NPOAO/HKEHNE  BUONOrMYECKOro
06pa3oBaHWs B OpraHM3aumsax cpegHero npoecCMOHaIbHOrO U BbiCLLEro 06pa3oBaHus.

MpeaMeTHblE pe3ynbTaTbl OCBOEHUS Yy4eGHOro npeameta «buonorus» B 11 knacce
AOMKHbI OTpaXaTb:

ChOPMMPOBAHHOCTb 3HaHWIA O MECTe 1 PO/ BUONOMNM B CUCTEME ECTECTBEHHbIX HayK, B
(hOpMUPOBaHMN COBPEMEHHOIN eCTeCTBEHHO-HAy4YHOM KapTUHbl MWPa, B MO3HAHWM 3aKOHOB
NPUPOALI U PeLeHMN 3KOMOrMYecknX npobsemM YesnoBeYeCTBa, a TakXKe B peLleHnn BOMpoCcoB
paLMOHaNbHOrO NPUPOAOMNONbL30BaHNSA, U B (HOPMUPOBAHMM LEHHOCTHOrO OTHOLUEHMA K
npupojge, O6LLECTBY, YeOBEKY, O BK/Iafe POCCUMCKMX WU 3apyOeXxHbIX Y4Y&HbIX-6M0M0roB B
pasBuTUE BUONOTUN;

YMeHVe BafieTb CUCTEMOM OGMONOrMYECKMX 3HAHWI, KOTOpas BK/IOYAET OnpeseneHuns u
MOHVMaHMEe CYLLHOCTM OCHOBOMOMAralLWmx 6MONOrMYeCKUX TEPMUHOB W MOHATWIA (BUA,
aKocucTema, 6uocgepa), OGuonormyeckne Teopun (3BOMKOLMOHHAS Teopus Y. [lapBuHa,
CUHTETMYeCKast Teopus asontoumn), ydeHns (A. H. CeepuoBa — 0 MyTAX W HanpaBleHUAX
agontouun, B.W. BepHaackoro — o 6uocgepe), 3akoHbl (FreHeTUYecKoro pagHoeecusi k. Xapaum
n B. BaitH6epra, 3apogbiweBoro cxoactsa K. M. bapa), npasuna (MuHumyma HO. Jlnbuxa,
3KO/IOMMYECKO NmpamMuabl aHeprum), runotesbl (runotesa «mupa PHK» Y. T'nnbepra);

YMEHNE BMageTb OCHOBHbIMM METOAaMM Hay4YHOro no3HaHUA, WCNOJib3yeMbIMMN B
O6U1ONOrNYECKNX ncenenoBaHNAX  XXUBbIX 00BbEKTOB U 3KOCUCTEM (onmcaHme, N3MEPEHNE,
Ha6mop,eH|/|e, 3KCI'IepVIMeHT), cnocobamn BbISIBIEHUS U OLUEHKWN aHTPONOreHHbIX N3MEHEHWNI B

Mp1poAe;

YMEHNE BbIAeNsTb CYLUECTBEHHbIE MPU3HAaKW: BWMAOB, GMOreoLEHO30B, 3KOCUCTEM U
orocepbl, CTaOUNM3UPYIOLWLEro, [ABVKYLLEro W pa3pbiBatoLLEro €eCTeCTBEHHOro 0T60pa,
afInonaTpMyecKoro U CMMNaTPUYEeCKOro BMA000Pa30BaHNs, BANSIHUS ABMXKYLLMX CUA 3BOMHOLMN
Ha reHooHA NoNynsAuuK, NPUCNOCOBIEHHOCTN OPraHM3MOB K cpefe 06MTaHus, YepeaoBaHus
HanpaBNeHWNIA 3BO/IHOLMN, KPYrOBOPOTA BELLECTB M NOTOKA 3HEPT M B 3KOCUCTEMAX;

YMEHMe YCTaHaB/MBaTb B3aMMOCBS3M MeXAy MpOLeccaMy 3BOMHOLMK, ABMKYLLMMU
CWMamMn aHTPOMOreHe3a, KOMMOHEHTaMM Pa3/IMYHbIX 3KOCUCTEM W MPUCNOCOBMEHUAMU K HUM
OpraHu13MoB;



YMeHWe BbISBMIATbL OT/IMUUTENbHbIE MPU3HAKM XKMBbIX CUCTEM, MPUCMOCO6IEHHOCTb
BUAOB K cpede 06WTaHMA, abMOTUYECKUX U OMOTUYECKMX KOMMOHEHTOB 3KOCUCTEM,
B3aVIMOCBSA3€el OpraHM3MOB B COOOLLECTBAX, aHTPOMOreHHbIX M3MEHEHWNIA B 3KOCUCTEMAX CBOEMN
MECTHOCTWU;

YMEHNE NCNO0/b30BaTb COOTBETCTBYHOLLIMNE apPryMeEHThI, 6VIOI'IOI'VI‘-I€CKyI'0 TEPMUHONOTNIO
N CUMBO/IMKY A4 [A0Ka3aTeNbCTBa POACTBa OPraHM3MOB pPa3HbIX CUCTEMATUYECKUX Trpynmn,
B3aMMOCBA3N OpPraHM3MoB U cpenbl 0buTaHu4, €ANHCTBa 4€es/I0BEHYECKMNX pac, H606XO,D,VIMOCTVI
COXpPaHEHNA MHOFOO6pa3VIFI BMOOB N 3KOCUCTEM KaK YCNnoBUA COCYLLECTBOBaHUA MPUpOAbl K
yesioBeyvecTBa,

YMEHNE peLlaTb 6ronornyeckme 3afa4yn, BbIABNATb MPUYNHHO-CNEACTBEHHbIE CBA3N
MeXay wuccneayemMmbiMun 611010 MYECKMM npoueccamm w1 ABNEHUAMW, [e€NaTb BbIBOAbI U
MPOrHo3bl Ha OCHOBaHMK MNOJTYYEHHbIX PE3YNLTATOB;

YMeHVE BbINOMHATL NabopaToOpHble M NpakTUyeckne paboTsl, co60AaTL MpaBuaa npu
paboTe ¢ y4ebHbIM 1 nabopaTopHbIM 060PYA0BAHNEM;

YMeHVe BbIABUFaTb TWMNOTe3bl, MPOBEPATb WX 3KCMEPUMEHTANIbHLIMU CPeaCcTBamu,
(hopmynmpys Lienb UCCef0BaHNs, aHIM3POBaTh NOJYYeHHbIE Pe3YNbTaThl U feNaThb BbIBOAbI;

YMEHMe y4yacTBOBaTb B Y4eOHO-MCCMEef0BaTEIbCKOM paboTe Mo 6VMoNornM, aKoIorum u
MeAMUVHe, NPOBOAMMONM Ha 6a3e LUKOMbHbIX Hay4HbIX O6OLLECTB, U My6/MYHO NpeAcTaBNsATb
NoNyYeHHble pe3ynbTaTbl HA YYEHNYECKNX KOH(epeHLMsX;

YMEHMe OLEeHMBaTb [MNOTE3bl U TEOPUM O MPOUCXOXAEHUN DKU3HWU, 4YenoBeka W
4enioBeYECKMX pac, O MpuyMHaxX, NOCNeACTBMAX WM Cnocobax NpefoTBpaLleHns rnobaibHbIX
N3MEHEHWNI B Buocepe;

YMEHME OCYLLECTBNATL OCO3HAHHbIN BblIGOp ByayLleil NpodecCMoHaIbHON AeATeIbHOCTM
B 06nactm 6uonornu, 3KOMOrMKu, MNPUPOAONO/b30BaHNSA, MeAUUMHbI, GMOTEXHONOIWK,
MCUXOMOTNN, BETEPUHAPUM, CENIbCKOr0 XO35IACTBa, MULLEBOW MPOMBILIEHHOCTW, YrnyonsTh
No3HaBaTe/lbHbIA  WMHTEPEC, HampaBfieHHbIA Ha OCO3HaHHbIA BbIGOP COOTBETCTBYHOLLEN
npogeccm 1 NPOJO/HKEHME BMONOrMYECKOro 06pa3oBaHMS B OpraHM3auusax CpeaHero
MPOgeccroHaIbHOro 1 BbICLLEr0 06pa30oBaHus.

KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHHUE
1O BUOJIOT'NAN
10 KJIACC YIJYBJEHHBIA YPOBEHb

KoanuecTBo yacoB Bcero 102, B Hememo 3 yac
Kontpoabubix pagort — 0
IIpakTnyeckux pador - 27

Ne

n/n

Tema ypoka KoanuecTBo yacos Hara DJIeKTPOH

HU3YyYCHUHA HbIE

1 GppoBEeI
e

o0pa3oBa

TeJbHbIE

pecypcebl




Bceero | Koutp | Ilpak | mian | ¢pakr
OJIbBH THYEC
ble Kue
pador | pador
bl bl
1 Bronorua Kak KOMNAeKcHas Hayka v 1 05.09
KaK YaCTb COBPEMEHHOr0 06LecTBa
2 YKuBble cucTembl M MX CBOCTBA 1 06.09
3 YpoBHeBasA opraHm3aumns XXnBbIX 1 06.09
CUCTEM
4 VicTopus OTKpLITUA N N3YUYEHUA 1 12.09
KneTkn. KnetoyHas teopus
5 MeToabl MONEKYNAPHOWA N KNeTouHOW | 1 0.5 13.09
ouonorun. MNpakTrnyeckas paborta
«M13yyeHre MeTOA0B K/IETOUHOW
ouonorun (xpomarorpagus,
anekTpodopes, auhhepeHLmanbHoe
LieHTpudyrmposaxue, MNLIP)»
6 XMMNYECKUNIA COCTaB KNETKU 1 13.09
7 MwuHepanbHble BELECTBA KNETKK, NX 1 19.09
bronorunyeckas posb
8 OpraHn4yeckune BeLLecTBa KNeTKN — 1 0.5 20.09
6enku. JlabopaTtopHas pabota
«O6Hapy>keHVe 6e/IKOB C MOMOLLbIO
Ka4yeCTBEHHbIX peakLuuii»
9 CBoiicTBa, Knaccugukauma n gyHkumm | 1 20.09
6esnkoB
10 | OpraHu4yeckue BeLecTBa KNeTkn — 1 26.09
yrneBojpl
11 | OpraHun4yeckue BeLecTBa KNeTkn — 1 27.09
NMNnAb!
12 | HykneuHosble kucnotbl. AHK 1 PHK. |1 0.5 27.09
JNabopatopHas paboTa «kccnefoBaHue
HYK/NEeNHOBbIX KMCNOT, BblAeNeHHbIX 13
KNETOK pas/InyHbIX OpraHn3MoB»
13 | CTpoeHue n yHKumn AT®. pyrue 1 03.10
HyKneosugTpugocdarsl (HTP)
14 | CekBeHupoBaHue JHK. MeTogpl 1 04.10
reHOMUKM, TPaHCKPUMTOMUKN,
NPOTEOMUKMN
15 | MeToAbl CTPYKTYPHOI 61O0run 1 04.10
16 | Tunbl KNeTok. MNMpoKaproTnyeckas 1 10.10
K/eTKa
17 | CTpoeHwve 3yKapmoTUYeCKOW KETKN. 1 0.5 11.10
MpakTnyeckas paboTta «M3yyeHve
CBOWCTB KNETOYHOM MembpaHbI»
18 | NMoBepPXHOCTHbIV annapat KIeTKu 1 11.10
19 | OgHomembpaHHble opraHoubl KneTku. | 1 0.5 17.10

MpakTnyeckas paboTa «3yyeHne
ABVXEHUS LMTON/a3Mbl B
PacTUTENbHbIX KNETKax»




20

MonyaBTOHOMHbIEe OpPraHOWAb! KNETKU:
MUTOXOHAPWM, NNacTUabl.
NabopatopHas paboTa «MccnefoBaHue
nnasMonu3a v fennasmonnsa B
pacTUTENIbHBIX KEeTKaxX»

0.5

18.10

21

Hemem6paHHbIe OpraHoWAbl KNeTKu

18.10

22

CTpoeHwe 1 hyHKLMM sapa

[EEN

24.10

23

CpaBHUTeNbHAs XapaKTepucTnka
KNeTOK aykapunoT. JlabopaTopHast
paboTa «/13yyeHne CTPOeHUS KNeToK
pa3/IMYHbIX OPraHn3MOoB»

0.5

25.10

24

Accummunauma n gUCCUMUNALMA — fBe
CTOPOHbI MeTabonmnsma. Tunbl 06MeHa
BeLecTB. JTabopaTtopHas paboTa
«M3yyeHre KaTaIMTUYecKom
aKTVBHOCTU (PEPMEHTOB (Ha npumepe
amMuIasbl UNW KaTanasbl)»

25.10

25

PepMeHTaTVBHbIN XapakTep peakuuii
KNeTo4HOro metabonmnsma.
JTabopatopHas paboTa «M3yyeHue
(hepMeHTaTUBHOIO pacLLeneHns
nepokcuza BoLoposa B pacTUTe/NbHbIX
W XXMBOTHBbIX KNETKaxX»

0.5

07.11

26

Benkun-aktmBaTopbl 1 6eNKu-
NHIMOUTOPLI

08.11

27

ABTOTPO(MHbIA TN 06MEeHa BELLIECTB

08.11

28

doTOCUHTES

14.11

29

XemocuHTes. JlabopaTopHas paboTta
«CpaBHeHMe NpoLeccoB POTOCMHTE3A
N XEMOCKHTE3a»

0.5

15.11

30

AHa3po6Hble opraHM3Mbl. Bugpl
OpoXkeHus. JlabopaTopHas paboTa
«CpaBHeHVe NpoL,eccoB OPOXeHUS 1
ObIXaHNS»

15.11

31

A3p06Hble opraHn3Mbl. ATanbl
3HEpPreTnYecKoro obmeHa

21.11

32

SHeprus MembpaHHOro rpagveHTa
NPOTOHOB. CUHTE3 AT®: paboTa
NPOTOHHON AT®-CUHTa3bI

22.11

33

Peakunn maTpMyHOro CUHTE3a

22.11

34

TpPaHCKPUMLUMS — MaTPUUHbI CUHTE3
PHK

28.11

35

TpaHcNaUms 1 eé aTanbl

29.11

36

KogupoBaHne aMMHOKNCNOT. Posb
prnbocom B GrocuHTE3e Genka

29.11

37

OpraHu3auus reHoma y npoKapm1oT U
3yKapuoT

05.12

38

MonekynsipHble MexaHU3Mbl
3KCNPECcCcumn reHoB Y 3yKapuoT

06.12

39

Bupycbl — BHEKNETOUHbIE POPMbI
KM3HU 1 06NIMraTHbIE NapasuTbl.
MpakTnyeckas paboTa «Co3faHume

0.5

06.12




MOZIENN BUPYCa»

40 | BupycHble 3a60n1eBaHMA Ye0BeKa, 1 12.12
YXVMBOTHbIX, PACTEHWI
41 | HaHoTexHonorum B buonoruu un 1 13.12
mMefunLUnHe
42 | YKU3HEHHBI LMK KNETKN 1 13.12
43 | MartpunuHbliii cnuHTes AHK 1 19.12
44 | Xpomocombl. JTabopaTopHasi paboTta 1 0.5 20.12
«3y4yeHmne XpoMOCOM Ha roTOBbIX
MUKponpenaparax»
45 | JeneHne KNeTKn — MUTO3 1 20.12
46 | Tvinbl KNeTOK. KapnoKnHes v 1 0.5 26.12
LMTOKMHe3. JTabopaTopHas paboTa
«HabnofeHre MMTo3a B KleTKax
KOHUMKa KOpeLLKa flyKa (Ha rotoBbIX
MUKponpenaparax)»
47 | Perynaums >XM3HeHHOro Unknia Knetok | 1 27.12
48 | OpraHu3m Kak eHoe Lenoe 1 27.12
49 | TkaHu pacTeHWiA. JlabopaTopHas 1 0.5 09.01
paboTa «/13yyeHne TKaHel pacTeHNIA»
50 | TKaHW >XMBOTHbIX N Ye/0BeKa. 1 0.5 10.01
JNabopatopHas paboTa «M3yyeHune
TKaHeM XXMBOTHbIX»
51 | OpraHbl. CucTeMbl OpraHos. 1 0.5 10.01
JTabopatopHas paboTa «M3yyeHme
OpraHoB LIBETKOBOIr0 pacTeHus»
52 | Onopa Tena opraHM3MoB 1 16.01
53 | IBm>KeHwve opraHn3mMoB 1 17.01
54 | NnTaHne opraHnM3MoB 1 17.01
55 | MuTaHne N03BOHOYHbIX XXMBOTHbIX. 1 23.01
MyeBapnTenbHaa cCMCTEMa YeloBeKa
56 | [bixaHue opraHn3moB 1 24.01
57 | OblXaHe N03BOHOYHbIX XXUBOTHbIX U 1 24.01
YesoBeKa
58 | TpaHcnopT BeLLEeCTB y OpPraH1M3MoB 1 30.01
59 | KpoBeHocHasa cucTema no3BOHOYHbIX 1 31.01
YKMBOTHbIX 1 YeNoBeKa
60 | BblgeneHwe y opraHusmMoB 1 31.01
61 | 3awmTay opraHvm3moB 1 06.02
62 | VIMMyHHas cuctema yenoBeka 1 07.02
63 | Pa3opaXkumocTb 1 perynaumsa y 1 07.02
OpraHn3mMoB
64 | 'ymopasnbHasa perynauusa u 1 13.02
3HAOKPVHHAA CUCTEMA XXMBOTHbIX U
yesloBeKa
65 | ®OopMbl Pa3SMHOXKEHNS OPraH13MOB 1 14.02
66 | lMonoBoe pasmMHOXeHWE 1 14.02
67 | Meio3 1 20.02
68 | MameToreHes. O6pa3oBaHue U1 1 0.5 21.02

pasBUTUE MOMOBbIX KNETOK.
JTabopatopHasi paboTa «/3yyeHune




CTPOEHWS MO/MOBbIX KNETOK Ha FOTOBbIX
MVKpOnpenapaTax»

69

NHAnBMaYyanbHOe pasBuTye
OpraHM3mMoB — OHTOreHe3

21.02

70

3aKnajKa opraHoB v TKaHei 13
3apOo/ibILLEBbLIX NIMCTKOB

27.02

71

POCT 1 pa3BUTHE XXMBOTHBIX.
JNabopatopHas paboTa «BblisBneHue
NPKU3HaKOB CXOACTBA 3apOAblILLEi
MO3BOHOYHbIX XXMBOTHbIX>»

0.5

28.02

72

Pa3MHOXeHWeE 1 pa3BUTHe PacTeHU.
JTabopatopHas pabota «CTpoeHme
OpraHoB Pa3MHOXXEHUA BbICLLUMX
pacTeHnn»

0.5

28.02

73

VicTopus CTaHOBNEHUS U pa3BUTUA
F’eHETUKN KaK HayKu

05.03

74

OCHOBHbI€e NOHATUSA 1 CUMBO/TbI
reHeTMKW. JlabopatopHas paboTa
«[lpo3orna Kak 06bEKT reHeTUYEeCKNX
nccnefoBaHnmn»

0.5

06.03

75

3aKOHOMEpPHOCTW Hacnef0BaHUS
npu3Hakos. MoHornébpuaHoe
cKpewmBaHue. MNMpakTnyeckas pabota
"A3yyeHne pe3ynbTaToB
MOHOIMOPUAHOTO CKPeLnBaHNA y
Apo3odunbl”

0.5

06.03

76

LinTonornyeckune oCHoBbI
MOHOTMO6PUAHOr0 CKpeLnBaHms

12.03

77

AHannsmpytoLlee CKpeLLnBaHue.
HenonHoe oMWHMPOBaHMWe

13.03

78

AnrnépunaHoe cKpeLymBaHue.
MpakTnyeckas pabota «M3yyeHvie
pe3ynbTaToB AUrnMépugHOro
CKpeLLMBaHns y Ap030QnbI»

0.5

19.03

79

LinTonornyeckune oCHoBbI
OUTNOPUAHOIO CKPELLMBAHNSA

20.03

80

CuenneHHoe HacneoBaHye NPU3HAKOB

20.03

81

XpPOMOCOMHas Teopus
HAC/eACTBEHHOCTY

02.04

82

["eHeTMKa nona

03.04

83

["feHOTUN Kak LenoCTHaA cucTeMa

03.04

84

"eHETNYECKNIA KOHTPO/b Pa3BUTHS
PaCTEHWIA, YXMBOTHBbIX 1 YenoBeKa

09.04

85

VI3MeHUMBOCTb NPU3HaKoOB. Bugbl
N3MEHYMBOCTH

10.04

86

MopmngrKaLMoHHas N3MEHUYNBOCTb

10.04

87

BapvaunoHHbIiA pag v BapualumMoHHas
KpvBas. JlabopaTopHas paboTa
«llccnefoBaHne 3aKOHOMEPHOCTeM
MOLN(PUKALMOHHON N3MEHYMBOCTM.
[NocTpoeHne BapnaLMoHHOIo psaaa u
BapyaLMOHHON KPUBOWi»

0.5

16.04




88 | ['eHOTUNNYECKAA N3MEHUYMBOCTb. 1 17.04
Komb6rHaTnBHaa M3MeHUMBOCTb
89 | MyTalMOoHHaA U3MEHUNBOCTb. 1 0.5 17.04
MpakTnyeckas pabota «MyTauuu y
[po30nsibl (Ha roTOBbIX
MUKponpenaparax)»
90 | 3aKOHOMEPHOCTU MYTaLMOHHOIO 1 23.04
npotiecca. SMUreHeTnKa n
3NUreHoMuKa
91 | NeHeTuKa yenoBeka. MNpakTnyeckas 1 0.5 24.04
paboTa «CocTaB/ieHVe 1 aHan3
POL0C/IOBHOM»
92 | MeToAbl MEANLMHCKOW reHETUKM 1 24.04
93 | 3HayeHVe MeaNLMHCKON FreHeTUKN B 1 30.04
npesoTBpaLLEHNIN U NeYeHU N
reHeTMYecKmnx 3abosieBaHNiA YesioBeka
94 | OCHOBHbIe MOHATUA CeNEKLUN. 1 0.5 07.05
JNabopatopHas paboTa «M3yyeHmne
COPTOB KY/IbTYPHbIX PacTeHWin 1 NOPOL
LLOMALLIHMX YKUBOTHbIX>»
95 | MeToAbl CeNeKLUNOHHON paboTsbl. 1 0.5 08.05
JNabopatopHas paboTa «M3yyeHmne
METOZI0B CeNeKLMN PaCTEHNUI»
96 | JOCTMXEHUS CeNneKumn pacTeHNiA 1 1 08.05
XWBOTHbIX. [NpakTnyeckas pabota
«[puBM1BKa PaCTEHNIN»
97 | CoxpaHeHue, U3yyeHune u 1 14.05
NCMO/b30BaHNe reHETUYECKIMX
pecypcoB
98 | buoTexHoNOrnA Kak Hayka 1 otpacsb 1 0.5 15.05
npoussogacTBa. MNpakTuyeckas paboTa
«3yyeHmne 06bEKTOB BUOTEXHONOM NN
99 | OCHOBHbIe Hanpas/eHus 1 15.05
CUHTETMYECKOW 61010rnm
100 | XpomMOCOMHas 1 reHHaa NHXXeHepus 1 21.05
101 | MeAMUUHCKINE BUOTEXHONOT U 1 22.05
102 | Pe3epBHbIi1 ypoK. MOBTOpeHNE, 1 22.05
06006LLIEHME, CMCTEMATU3ALNSA 3HAHWIA 28.05
29.05
29.05
OBLUIEE KOJIMYECTBO YACOB INO 102 135

NMPOIrPAMME
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