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Mporpamma yyebHon ancunnnuHel buonorusa paspaboTaHa B COOTBETCTBUM C TpebOBaHUAMM
degepanbHOro rocygapcreeHHoro obpasoaTtenibHoro ctaHgapTa (ganee — ®IrOC) cpeg-
Hero obLero obpasoBaHus, yTBEPXKAEHHOIO NprMkazoMm MuHucTepcTBa 06pa3oBaHNS U HayKK
P® ot 17 maga 2012 r. Ne 413 (c U3MEHeHUAMM 1 AoNONHEHUSMN); [opsSAKOM opraHu3aumm
OoCyLlecTBrneHns obpasoBaTenbHON OeATENbHOCTU MO OCHOBHbLIM 06LLleobpasoBaTenbHbIM
nporpammam - obpasoBaTefibHbIM NporpaMmMam HadasnbHOro obLero, OCHOBHOro o6LLEero u
cpegHero obuiero obpasoBaHus, YTBEpPXAEHHOro npukasom MwuHnpocesweHna Poccun
07128.08.2020r. Ne442, denepanbHon obpasoBaTernibHOM NporpamMmMbl cpegHero obuero o6-
pa3oBaHus, yTBepXaeHHon npukaszoMm MunnpocesweHns 0123.11.2022rr Ne1014, MNucemom
MunnpocBeweHns Poccun ot 01.03.2023 Ne 05-592 «O HanpaBneHun pekomMeHzauumn»
(BMecTe ¢ «PekomeHaauuamu no peanusaumm cpegHero obuiero obpasoBaHus B npegenax
OCBO€EHNSA obpasoBaTeribHOM NporpaMmmbl CpegHero npodgeccruoHanbHOro obpasoBaHusay),
®IrOC cpegHero npodeccunoHanbHoro obpasoBaHus, (ganee — ClrNO) no cneynanbHOCTH:
36.02.01 BeTtepuHapusa, npumepHon paboyen nporpammont no obuieobpasoBatenbHOM gncC-
unnnuHe «bronorma» ana npodgeccnoHanbHbiX 0bpasoBaTenbHbIX OpraHM3aumi, paspabo-
TaHHon ®IBOY AMNO NPIIO, 2022r yTBepxaeHHOW Ha 3acegaHun CoBeTa Mo OueHke coaep-
XaHMs1 N KayecTBa NpMMepHbIX pabounx nporpamm obLieobpasoBaTenbHOro 1 coumanbHo-
ryMaHUTapHOro LMKNOB cpegHero npodeccmnoHansHoro obpasoBanus, MpoTtokon Ne 14 ot
30.11.2022r.

OpraHunsauunsa-paspaboTyumk:
BIMOY «KypraHckun rocygapCTBEHHbIN KOSNeaK»

PaspaboTyuk:
WnbnHa E.C., npenogasatenb BIN1OY «KypraHckui rocyaapCTBEHHbIN KONNEoK»

PekomeHaoBaHa K UCMOMNb30BaHUIO: CornacoBaHa:

[MpoTokon 3acegaHuns LMKNOBOW KOMUC- N. O. 3amectutensa gupekropa no y4yeb-
cumn obeobpasoBaTtenbHbIX AUCLUM- Hown paboTe Y3yH E. C.

MAVH

Ne 1 oT «28» aBrycta 2024 r.

MpeacepaTenb LUKIIOBOW KOMUCCUMU
Hosrum A. 1.

©UnbuHa E.C., TBIMNOY KK
©KypeaH, 2024
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1. OBLLASA XAPAKTEPUCTUKA PABOYEW NPOrPAMMbI YYEEHON
OUCLUUNNHBbI

1.1. MecTO AMCLUMNNUHbI B CTPYKTYpe obpasoBaTenbHon nporpammsi ClNO:

YyebHas gncumnnnHa «buonornsa» sisnsietca obssaTenbHoOM YacTbio 0beobpasosa-
TenbHOro umkna obpasoartesnibHon nporpammel B cootBeTcTBMm ¢ PIOC CIM1O no cneyunans-
HocTu 36.02.01BeTepuHapus

1.2. Llenn v nnaHupyemMble pe3ynbTaTbl OCBO€HUSA AUCLUNIUHbI:

1.2.1. Uenu gucumnnuHsbl
Lenb: dhopmupoBaHme y oby4aroLmxca CUCTEMbl 3HAHUIN O PA3NNYHBbIX YPOBHSAX XMU3HU CO
3HaHMEM COBPEMEHHbIX NPeaCTaBNEHUN O XMBOW NPUPOAE, HAaBbLIKOB MO NpoBeAeHntio 6uo-
NOrM4YeCcKnX nccregoBaHnin ¢ cobrogeHnemM 3TUYECKNX HOpM, apryMeHTUPOBaAHHOW FINYHOCT-
HOWM NO3nLmMm No 6epexxHOMY OTHOLLEHMIO K OKpYXKaloLLen cpeae.

3apaum:

* nonyvyeHne pyHaameHTanbHbIX 3HaHUM O Buonorndeckux cuctemax (Knetka, Opra-
HM3Mm, Monynsaums, Bug, Okocnctema); CTopmn pas3BUTUSE COBPEMEHHbIX NPeACTaBeHN O
XMBOW Mpupoae, BblOAOLWNXCA OTKPbITUAX B BUONOrM4eckon Hayke; ponn Gmonornveckon
Haykn B (pOpMUPOBAHMM COBPEMEHHOWN €CTECTBEHHO-HAy4YHOW KapTWMHbI MuUpa; MeTodax
Hay4YHOro NO3HaHWS;

* OBnageHne yMeHNAMUN NIOrMYeCKN MbICANTb, 060CHOBLIBATbL MECTO M poslb Bruonoru-
YeCKNX 3HaHNI B NMPaKTUYECKON AeATEeNbHOCTU Ntogen, pasBUTUM COBPEMEHHBLIX TEXHOJSIOMNN;
onpeaensaTb XuBble 0O0bEKTLI B NpMpoae; NpoBoAUTbL HABMIOAEHNSA 3a 3KOCMCTEMaMK C Le-
Nb NX ONUCAHNA U BbISIBIIEHNS €CTECTBEHHbLIX U @HTPOMOrEeHHbIX U3MEHEHWUI; HaxoauTb U
aHanuanpoBaTb MHPOPMAaLIIO O XMBbIX OObEKTaX;

* pas3BMTME NO3HABATENbHbIX MHTEPECOB, UHTENNEKTYarbHbIX U TBOPYECKMUX CNOCOBHO-
cTen obyyatoLmMxca B NpoLecce n3y4eHnsa 61Monormyecknx SBneHni; BolAatoLwmMxcsa 4OCTUKe-
HUIA Guonormu, Boweawmnx B ObLLEYEenIOBEYECKYIO KYNbTYpY; CIOXHbIX U NPOTUBOPEUNBLIX
nyTen pasBUTUA COBPEMEHHbLIX HaYYHbIX B3rns4oB, UOEW, TEOPUIA, KOHUENUUn, rmnoTtes (o
CYLLIHOCTM 1 NPOUCXOXAEHUN XKN3HW, YernoBeka) B xoae paboTbl C pasnnyHbIMU UCTOYHMKaAMM
NHdopMaLunu;

* BOCNUTaHue ybexxgeHHOCTN B HE0O6X0ANMOCTI NO3HAHNSA XNUBOW NpUpoabl, Heobxoau-
MOCTM pauMOHanbHOro NpMpoAoNofb30BaHNsA, 6epeXXHOro OTHOLLEHMST K NPUPOOHbIM pecyp-
caM U1 oKpyxatowen cpege, COOCTBEHHOMY 3[00POBbIO; YBAXXEHNSA K MHEHWNIO ONMOHEHTA Mpu
obcyxgeHumn brnonornyeckmx npobnewm;

* YCMNOSIb30BaHWe NpnobpeTeHHbIX BMONOrMYECKUX 3HAHUA U YMEHNA B NOBCEAHEBHOM
XW3HU AN OLEHKM NOCNeaCTBUA CBOEN OEATENbHOCTU (M AEATENBHOCTM OPYrUX NOAEN) No
OTHOLLEHMIO K OKpYXaloLlen cpene, 300poBblo Apyrnx nogen n cobCTBEHHOMY 340POBbLIO;
obocHoBaHue n cobniogeHne mep NnpodunakTuku 3aboneesaHumn, okazaHMe NeEpPBON NOMOLLM
npw TpaBmax, cobnioaeHne npasus NoBeAeHWs B NPUpoae.

1.2.2. TlnaHupyemble pe3ynbTaTbl OCBOEHUS  oObLeobOpa3oBaTenibHOMN
AncuunnuHbl B cooTBeTcTBMM ¢ PIFOC CIMO 1 Ha ocHoBe ®I'OC COO
Ocoboe 3HayeHne aucumnnunHa umeeT npu popmmpoBaHnmn n passutum OK u MK



Koo v HammeHoBa-
HUue hopmMUpyemMbIX
KoMneTeHuun

I'InaHMpyeMble pe3ynbTaTtbl OCBOEHUA ANCLUMNNTIUHDI

Oobwwume

D,VICLI,VIHHVIHaprIe

OK 01. Bblbu-
paTb crnocobbl pelue-
HUSA 3agady npodeccu-
OHanbHOW AeATenbHO-
CTV NPUMEHUTENBHO K

B yactu TpyaoBOro BocnutaHus:

- FOTOBHOCTb K TpyAy, OCO3HaHWE LIEHHOCTN MacTep-
cTBa, Tpyaonobue;

- TOTOBHOCTb K aKTUBHOW AeATeNbHOCTU TEXHONOrun-
Yeckon 1 coumnanbHOW HanpaBfEHHOCTK, Crnocob-
HOCTb WHULMMPOBATb, MNaHMPOBaTb M CaAMOCTOSI-
TENbHO BbINOMNHATL TaKy0 AESATENbHOCTb;

- UHTEpeC K pasnuyHbiM cdpepam npodeccrnoHarnb-
HOW AeATenbHOCTH,

OBnageHue yHuBepcarnbHbIMK y4eOHbIMM NO3HaBa-
TenbHbIMU AEeNCTBUAMM:

a) 6a3oBble normyeckme AeUcTBUA:

- CaMOoCTOATENBHO POPMYNIMPOBaTb U aKkTyanuanpo-
BaTb Npobnemy, paccMaTpuBaTb €€ BCECTOPOHHE;

- yCTaHaBnMBaTb CYLLECTBEHHbIN NPU3HaK NN OCHO-
BaHUS ONs1 CpaBHEeHMs1, knaccudukaumm n oboblue-
HUS;

- onpedensaTb Uenn AedTenbHOCTH, 3adaBaTth Napa-
METPbl N KPUTEPUM UX LOCTMKEHUS;

- BbISSBNATb 3aKOHOMEPHOCTU 1 MPOTMBOPEYNS B pac-
CMaTpMBaEMbIX SABITEHUSIX;

- BHOCUTb KOPPEKTUBLI B AEATENbHOCTb, OLIEHMBATb
COOTBETCTBME pe3ynbTaToB LensM, OueHuBaTb
PWUCKM NOCNEACTBUIA OeATENBHOCTMY;

- pa3BuMBaTb KPeaTMBHOE MbILLSIEHNE NPU PELLUEHUN
YKU3HEHHBIX NPobriem

©) 6asoBble uccnegoBaTesibCkue AeNCTBUA:

- cchopmmupoBaTth 3HaHUsSt O MECTE U Porn BGMOMNorMM B CUCTEME ECTECTBEHHbIX
HayK, B (popMMpOBaHNM COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTUHbI MM1pa,
B MO3HaHWN 3aKOHOB NPUPOAbI U PeLleHUN KU3HEHHO BaXKHbIX couMarnbHO-
3TUYECKNX, IKOHOMWUYECKMX, ISKOMOrm4yeckmx npobrnem uyenoBeyecTBa, a
TaKkke B pPELLUEHMM BOMPOCOB pauUnoHanbHOro npupoaononib3oBaHmst; B dop-
MUPOBaHUN LEHHOCTHOro OTHOLLEHWUSI K Npupoae, obLlecTBy, YenoBeKy; O
BKIMage POCCUMCKUX M 3apyOeXHbIX ydYeHbIX - Ouonoroe B passutne bGuoro-
rmn; OYHKUMOHANbHOM rPaMOTHOCTWU YerioBeka AN PELUEHUS XU3HEHHbIX
npobnem,

- YMETb BNafeTb CUCTEMOWN BMOMNOrMYECKMUX 3HAHWIA, KOTOPas BKIOYaET:
ocHoBomnonarawwme druonorndeckme TEPMUHbI U NOHATUA (KU3Hb, KreTka,
TKaHb, OpraH, opraHuam, BuA, Nonynauus, akocuctema, GuoueHos, 6uo-
cdepa; metabonunam, roMeocTtas, KneTouHbli UMMYHUTET, BuocuHTes berka,
ovononumepbl, OUCKPETHOCTb, CaMOperynsauus, camoBOCNPOU3BedeHME,
HacnegcTBEHHOCTb, U3MEHYMBOCTb, 9HEPro3aBUCMMOCTb, POCT 1 pasBuUTme);
Ouonornyeckne teopuun: knetoyHas Teopus T. LUsaHHa, M LUnenpena, P.
BupxoBa; knoHanbHO-cenektuBHoro nmmyHuteta 1. Spnunx, .. MeyHu-
KOBa, XPOMOCOMHas Teopus HacrneactBeHHocTn T. MopraHa, 3akoH 3apoabl-
wesoro cxoactea K. bapa, apontounoHHas Teopua Y. [lapsuHa, cMHTeTMYe-
ckasi Teopust 3BONKOLMK, Teopust aHTpornoreHesa Y. [JapeuHa; Teopus 6umo-
reoueHosa B.H. Cykauéna; y4yeHus H.. BaBunosa - o LieHTpax MHoroobpa-
318 N NPOUCXOXAEHUA KyrnbTypHbIX pacTeHuin, A.H. CeBepuoBa - 0 NyTsX U
HanpasneHusix asontoumu, B.N. BepHaackoro - o 6uocdepe;

3aKoHbI (eAMHoOBpa3ns NOTOMKOB MEPBOro MOKOSEHUS, pacliensieHns npu-
3HaKoB, HE3ABMCMMOTO HacneagoBaHus npusHakos . MeHagens, cuenneHHoro
HacnegoBaHWA NPU3HAKOB M HapyLeHus cuenneHus reHos T. MopraHa; ro-
MOJOrMYECKNX pPsOoB B HacneacTtseHHoW mameHdmsocTu H.W. Basunosa,




- BNnageTb HaBblkaMy y4ebHO-nccneaoBaTeNbCKON 1
NPOEKTHOW OeATEeNbHOCTU, HaBblKaMy paspeLleHus
npobnewm;

- BbISIBNATb NPUYNHHO-CNEACTBEHHbIE CBA3N U aKTy-
anuaupoBaTb 3agadvy, BblABUratb runoTesy ee peLle-
HUS, HaxoAWUTb aprymMeHTbl ANA [oKasaTenbCTBa
CBOUX YTBEPXOEHWI, 3a0aBaTb NapaMeTpbl U Kpute-
pyn peLleHnss;

- aHanu3upoBaTb NOMydYeHHbIE B X04e peLleHus 3a-
Aayun pesynbTaTbl, KPUTUYECKU OLEeHMBaTb UX 4OCTO-
BEPHOCTb, MPOrHO3MPOBaTb W3MEHEHWE B HOBbIX
YCINOBUSIX;

- YMETb NEepPeHOCUTb 3HaHWSA B NO3HaBaTENbHYO U
NpakTU4eCKyto 06NnacT XM3HeOEATENbHOCTY;

- YMEeTb MHTErpMpoBaTh 3HaHUSA U3 pasHbIX NPeaMeT-
HbIX obnacTen;

- BblABWraTb HOBble uaew, npegnaratb OpuUrMHanb-
Hble NOAXOA4bl N peLleHuns;

- CNOCOBHOCTb UX UCNONb30BaHWSi B NO3HaBaTEllb-
HOM 1 coumanbHON NpakTuke

reHeTmdeckoro pasHoBecusi [x. Xapan u B. BanHGepra; 3apogpbiieBoro
cxogctea K. bapa, brnoreHeTudeckoro 3akoHa 3. 'ekkens, ®. Mionnepa);
NPUHLUUNBLI (YUCTOTLI FaMEeT, KOMNIIEMEHTAPHOCTHN);

npasuna (MuHumyma HO. Jlubuxa, akonorumyeckon nupamuabl vucen, 6uo-
Macchbl U SHEPIUK);

rmnoTesbl (koauepaTHon A.M. OnapwuHa, nepBuyHOro GynboHa [x. Xon-
aennHa, mukpocdep C. dokca, pnbosnma T. Yek);

- chopMupoBaTb YMEHWs1 pacKkpbiBaTb COAEp)XaHWe OCHOBOMOMararLmx
BMONOrMYEeCcKNX TEOPUN U TMNOTES: KINETOYHON, XPOMOCOMHOW, MyTaLMOHHOWN,
9BOMOLMOHHON, NPOUCXOXAEHUSA XU3HU N YenoBeka; BriageHne cuctemomn
3HaHMN 06 OCHOBHbIX METOAAX Hay4YHOro NO3HaHWs, UCMNOoNb3yeMbIX B 61ono-
rMYeCKUX UCcrneaoBaHUAX XMBbIX OOBEKTOB M IKOCMCTEM (OnMcaHue, uame-
peHune, NpoBeaeHne HabngeHun); cnocobamm BbISBNEHUS N OLLEHKN aHTPO-
NOreHHbIX N3MEeHEHUI B NpUpoae;

- cchopmumpoBaTb YMEHUS pacKpbliBaTb OCHOBOMonarawwme buonornyeckmne
3aKoHbl 1 3akoHomepHocTu (. Menpgens, T. Moprana, H.U. Basunoea, 3.
lekkena, ®©. Mionnepa, K. bapa), rpaHuubl MX NPUMEHUMOCTU K XXMUBbIM CU-
cTemawm;

- YMETb BblAENATb CyLLEeCTBEHHbIE NPU3HAKW:

CTPOEHUNS BUPYCOB, KNETOK NPOKapPUOT M 3YKapmOT; OOHOKNETOYHbIX 1 MHOMO-
KNeTOYHbIX OpraHn3moB, BUO0B, BMoreoLeHo30B, akocuctem u buocdepsi;
CTPOEHMSI OPraHOB 1 CUCTEM OPraHOB pPacTEHUK, XUBOTHbIX, YENOBeEKa; Npo-
LLleCCOB XU3HEeAeATeNbHOCTU, NPOTEKAIWMX B OpPraHn3Max pacTeHUn, Xu-
BOTHbIX N YENOBEKA;

BGuonornyeckux npoueccos: obmeHa BewecTs (MeTabonuam), MHopmaumm
N NpeBpaLLeHns IHeprumn, BpoxxeHns, aBTOTPOHOro 1 reTepoTpodHOro Tn-
NoOB NUTaHNS, (POTOCMHTE3a N XEMOCUHTE3a, MUTO3a, Meno3a, rameToreHesa,
ambpuoreHesa, NOCTAIMOPMOHANBHOIO Pa3BUTUSA, Pa3MHOXEHUSA, NHANBUAOY-
anbHOro pa3BUTUSA opraHmama (OHTOoreHesa), B3aMMOoLeNCTBUS reHoB, rete-
po3uca; 4eNCTBUIA NCKYCCTBEHHOMO 0Tbopa, cTabnnunampytowero, ABMXKyLLEro
N pa3pbiBalOLLEro eCTeCTBEHHOro 0TOOpa; annonaTpuyeckoro n cuMmnaTpu-
YecKoro BMOo00Opa3oBaHWUS; BAUSHUSA OBWXKYLUUX CUI 3BOSMIOLUW Ha FeHo-
doHA nonynsAuMu; NPUCNOCOBNEeHHOCTU OpraHu3MoB K cpefe obutaHus,




YyepeaoBaHUA HarnpaefeHu 3BOMOLUMK; KPYroBOpoTa BELLECTB U MNOTOKa
3HEeprumn B aKOCUCTEMAX;

- NpnobpecTn onbIT NPUMEHEHNST OCHOBHbIX METOAOB HAy4YHOro MO3HaHWUA,
ncnonb3yembix B Guonormun: HabnoaeHus n ONUCaHNS XXMBbIX CUCTEM, MPO-
LECCOB W SIBNIEHWUI; OpraHn3auun 1 npoBeneHns bMonornvyeckoro akcnepu-
MEHTa, BbIABWKEHUSA TMMNOTE3, BbISIBNATb 3aBUCMMOCTM MeXAy wuccnegye-
MbIMW BENUYMHAMK, OO BACHSATL MONYyYEeHHbIE pe3ynbTaTthl U POPMynMpoBaTb
BbIBOAbI C MCMOSb30BaHNEM Hay4YHbIX MOHATUIA, TEOPUIA 1N 3aKOHOB;

- cchopMmpoBaTb YMEHUS BbIAENATL CYLLECTBEHHbIE NPU3HAKN BUPYCOB, Kre-
TOK MPOKAPUOT M 3yKapWUOT; OAHOKINETOYHbLIX U MHOTOKNETOYHbLIX OPraHN3MOB,
BNOOB, GBUOreoLeHO30B 1 3KOCUCTEM; 0COBEHHOCTM npoLieccoB obmeHa Be-
LLLECTB U NpeBpaLLEHNsT 3HEPrUn B KreTke, OTOCMHTE3a, MIacTUYECKOro n
3HepreTu4eckoro obmMeHa, XxeMOCUHTE3a, MUTO3a, Melno3a, ONIoA40TBOPEHUS,
pas3BUTUS U PAa3MHOXEHUS, UHONBMAYANbHOIO pa3BUTUsS opraHnamMma (OHTore-
He3a), 60pbObI 3a CyLLEeCcTBOBaHME, eCTECTBEHHOIO 0T6opa, BMaoobpasoea-
HUS, NPUCNOCOBNEHHOCTN OPraHN3MOB K cpeae obutaHns, BNUSIHUSI KOMMO-
HEHTOB 3KOCMCTEM, aHTPOMOreHHbLIX U3MEHEHUI B 3KOCUCTEMAX CBOEN MECT-
HOCTW, KpYroBOopOTa BELLECTB 1 NpeBpaLleHne aHeprum B buocdepe;

- chopMUpoBaTb YMEHUSA NPUMEHATL MOSyYeHHble 3HaHWUS ANnsa 06 bsACHEeHNs
OMOMNOrnMYeCcKMx NPOLIECCOB U SABIMEHWI, ONSl NPUHATUS NPaKTUYECKUX peLle-
HUN B NOBCEAHEBHOW >XMU3HU C LIENbI obecneyeHns 6e30nacHOCTU CBOEro
30pOBbS 1 300POBbA OKPYKAOLLMX ftogen, cobnogeHnsa 340poBoro obpasa
XU3HWU, HOPM rPaMOTHOrO NOBEAEHMS B OKPY>KalOLLEN NPUPOOHON cpeae; No-
HMMaHMe HeoBXoOMMOCTN MCNOSb30BAHNSA OOCTUXKEHWUIA COBPEMEHHON BUO-
nornm n BMOTEXHONOMMI ANA paLMOHaNbLHOro NPUPOAONOb30BaHUS; YyMEHNE
NCNonb3oBaTb COOTBETCTBYHOLLUNE apryMeHTbl, BUONOrMYecKyto TePMUHOSO-
T N CUMBOSMKY ANS AoKas3aTenbCTBa poACcTBa OPraHNM3MoB pa3HbIX CUCTe-
MaTUYECKUX rpynmn; B3auMOCBSA3M OPraHn3MoB 1 cpefbl 0butaHus; eauHcTea
YeroBeYecKnx pac; HeobxoanmMocCTn 3qopoBoro obpasa XU3HU, COXPaHEeHUs
pa3Ho06pa3ns BUAOB N SKOCUCTEM, KaK YCIOBMS COCYLLIECTBOBAHMS NPUPOabI
N YenoBe4ecTBa;

- chopmMmpoBaTb YMEHUS peluaTtb buonormyeckue 3agaydm, COCTaBnsTb reHo-
TUMNUYECKME CXEeMbl CKpellMBaHUS [Ofs pasHbiX TUMNOB HacneaoBaHUs




NMPU3HAKOB Y OPraHM3MoB, COCTaBNATb CXEMbl NEPEHOCA BELLECTB U 3HEPTUn
B akocmucTemMax (Uenu NnuTaHud, NULLEBLIE CETU), BbISBIATb NPUYMHHO-CIEea-
CTBEHHbIE CBA3N MexXay uccnegyembiMm buonornyecknmmn obbektamum, npo-
LeccaMmu n sBNeHMAMM; AenaTtb BbIBOAbI U NPOrHO3bl HA OCHOBAHWM MOMYyYeH-
HbIX Pe3ynbTaToB;

- chopMUPOBaTb YMEHUSA KPUTUYECKN OLLeHMBaATbL MHGOpMauuio bruonoruye-
CKOr0 COoOepXKaHusi, BKMOYaoLLYI0 NCEBOOHAYYHbIE 3HAHUS U3 Pa3fIMYHbIX
NCTOYHMKOB (CpeacTBa MacCoBOW MHpOpMaLMK, Hay4YHO-NONYyNsipHbIe MaTe-
puarnbl); UHTEPNPETMPOBAaTL 3TUYECKME acnekTbl COBPEMEHHbLIX UCCneaoBa-
HUM B Omonornm, meanunHe, GUOTEXHOMOMMN; paccmaTpuBaTth rnobarnbHble
aKkonornyeckmne NpobnemMbl COBPEMEHHOCTU, POPMMPOBATL MO OTHOLLIEHMIO K
HUM COBCTBEHHYHO MO3MLMIO, YMEHME OLIEHMBATL 3TUYECKME aCMEKTbl COBpe-
MEHHbIX UCCIieA0BaHn B 006nacTn OMOTEXHONOIMN U FTeHETUYECKNX TEXHOMO-
rn (KNOHMPOBaHWe, UCKYCCTBEHHOE ONNOAO0TBOPEHNE, HanpaBrieHHOE n3me-
HEeHWe reHomMa 1 co3aHne TPaHCreHHbIX OPraHN3MOB);

- chopMUpoBaTb YMEHUS co3naBaTb COOCTBEHHbIE MUCbMEHHbIE U YCTHbIE
coobLLeHNs1 Ha OcHoBe Buonormyeckon MHAPOpMaLnM U3 HECKONBbKMUX NCTOY-
HUKOB, rPaMOTHO NCMNONb30BaThb NOHATUMHBINA annapaT 6uonoruu;

- YMeTb BblABUraTb rmnoTesbl, NMPOBEPSATb UX IKCNEPUMEHTaNbHbIMU cpea-
cTBaMmn, OpMynupys Lefb WUCCNeaoBaHWs, aHanu3npoBaTb MOSNYyYEHHble
pe3ynbTaTbl U AenaTtb BbIBOAbI;

- NMPYHUMAaTb y4acTue B Hay4HO-uccrnegoBaTenbckon pabote no Guonorum,
3KOMNormm N mMeguumHe, NPoBOANMON Ha 0a3e LUKOMbHbLIX HAY4YHbIX OOLECTB
n Ny6nu4HO NpeacTaBnATb NONyyYeHHble pe3ynbTaTbl HA YYEHUYECKMUX KOH-
depeHUnsX pa3HOro ypoBHS;

OK 02. Ncnonb3oBaTtb
COBpPEMEHHbIE cpea-
CTBa Nowvcka, aHanusa
N NHTEepnpeTaumm UH-
dopmaumm n nHpop-
MaUMNOHHbIE TEXHOSO-
rMn Ans BbINOMHEHUSA
3agad

B obnactu ueHHOCTM Hay4YHOro NO3HaHUS:

- chopMMPOBAHHOCTbL MUPOBO33PEHUS, COOTBET-
CTBYIOLLIErO COBPEMEHHOMY YPOBHIO Pa3BUTUSA HaYyKu
N OBLLECTBEHHON NPaKTUKW, OCHOBAHHOIO Ha Aua-
nore KynbTyp, CNOCOGCTBYHOLLErO OCO3HAHMIO CBOENO
MecTa B MOMUKYNbTYPHOM MUpPE;

-chopMmnpoBaTb YMEHUS KPUTUYECKM OLeHMBaTb MHopMaumo Guonoruye-
CKOro coep)kaHusi, BKIOYatoLLy0 NCeBAOHAYYHbIE 3HAHWUS U3 PasfUYHbIX
NCTOYHMKOB (CpeacTBa MacCoOBOW MHpOpMaLMK, HaYyYHO-NONYNsipHble MaTe-
puarnbl); UHTEPNPETMPOBaTb 3TUYECKME acneKkTbl COBPEMEHHbLIX UCCrneaoBa-
HUI B OmMornoruun, meauunHe, GUOTEXHONOMNU;

- VHTEpPNpEeTMpoBaTb 3TMYECKME acnekTbl COBPEMEHHbLIX MCCreaoBaHWUiA B
ovonornn, megnuuHe, BMOTEXHONOMMK; paccMaTpmBaTh rmobanbHbie 3KOMo-
rmyeckne nNpodbnemMbl COBPEMEHHOCTU, POPMUPOBATL MO OTHOLLEHUIO K HUM




npodeccmnoHarnbHom
AEeATEeNnbHOCTH

- COBEpPLUEHCTBOBAHME SI3bIKOBOW W 4YUTaTEIbCKOM
KynbTypbl Kak CpeacTBa B3aMMOLEWCTBUS MeEXOY
noabMU 1 NO3HAHMA MUPa;

- OCO3HaHWE LIEHHOCTM Hay4YHOW OEeSATenbHOCTU, ro-
TOBHOCTb OCYLLECTBNATb MPOEKTHYD U UCcrenoBa-
TENbCKYyl0 AEeATEeNbHOCTb MHAMBMAyANbHO U B
rpynne;

OenageHue yHuBepcarnbHbiMM y4ebHbIMM No3HaBa-
TenbHbIMU AENCTBUAMMU:

B) paboTa ¢ nHdopmaumen:

- BNageTb HaBblkamu Nony4yeHns nHpopmaumm ns nc-
TOYHMKOB pasHbiX TWUMOB, CAMOCTOSITENBbHO OCY-
LLECTBNATbL MOUCK, aHanu3, cuctemaTusauuio N nH-
TepnpeTauMio MHPOPMAaUUN PasnnyHbIX BUAOB U
dopm npeacTaBreHus;

- co3gaBaTb TEKCTbl B pasnunyHbix oopmaTtax c yve-
TOM HasHayeHus nHdopmauun 1 Leneson ayamuTo-
pun, BbIBMpaa onTumanbHyto ¢opMy npeacTasne-
HWUS 1 BU3yanusauuu;

- OUEHMBaTb JOCTOBEPHOCTL, JIETMTUMHOCTb UHAOP-
Mauun, ee COOTBETCTBME MPaBOBbIM U MOparbHO-
3TUYECKUM HOpMaM;

- Ucnonb3oBaTb cpeacTBa MHAPOPMALMOHHBIX U KOM-
MYHUKALMOHHbIX TEXHOMOIMMIA B PELLUEHUN KOTHUTUB-
HbIX, KOMMYHUKaTUBHbIX M OpraHn3aLMOHHbIX 3a4au
c cobniogeHmem TpeboBaHUN IPrOHOMUKN, TEXHUKM
6e3onacHoOCTH, rMrneHbl, pecypcocbepexenns, npa-
BOBbIX M 3TMYECKUX HOPM, HOPM WMHpOpPMaLMOHHON
©esonacHocTy;

- BNlageTb HaBblkaMX pacno3HaBaHNSa U 3alUTbl NH-
dopmaunn, nHOOpMaLNOHHON 6e30MacHOCTU NNY-
HOCTM

COOCTBEHHYIO MO3ULMIO, YMEHNE OLIEeHMBATbL 3TUYECKME acneKkTbl COBPEMEH-
HbIX MCCneaoBaHuii B 06nacTM GUOTEXHOMOMMN U FEHETUYECKUX TEXHOMOMUIA
(KNoHMpoBaHMe, UCKYCCTBEHHOE OMNMOA4OTBOPEHME, HarnpaBneHHoe U3MEHe-
HMEe reHoMa W1 Co3aHne TPaHCreHHbIX OPraHN3MoB);

- cchopMMpoBaTb YMEHUsSI CO3aaBaTb COOCTBEHHbIE NMUCbMEHHbIE U YCTHbIE
coobLLEHNsI HA OCHOBE GUONOrMYeckom MHpopPMaLUN N3 HECKOMNBbKMUX UCTOM-
HWKOB, FPAMOTHO MCMOSb30BaTb NOHATUIHbLIA annapaTt Guonorum




OK 04. 3ddektnBHO
B3aMModencTBoBaTb U
paboTaTb B KOMMEK-
TMBE N KOMaHOe

- TOTOBHOCTb K CaMOpa3BUTUIO, CAMOCTOATENBHOCTH
N camoonpeneneHmio;

-OBrnageHne Hasblkamn y4ebHO-uccnegoBaterib-
CKOW, NPOEKTHOM U coumarnbHON AeATeNbHOCTY;
OBnageHne yHuBepcanbHbIMM KOMMYHUKaTUB-
HbIMU OENCTBUSAMMN:

0) coBMeCTHasA AeATeNbHOCTb:

- NOHUMAaTb U UCNOMb30BaTh NPEMMYLLECTBA KOMaHA-
HOW 1 MHaMBMAyanbHou paboTsbl;

- MPMHMMATb LeN COBMECTHOMW AEeATENBbHOCTH, opra-
HM30BLIBaTb M KOOPAMHMPOBATL AENCTBUSA NO ee A0~
CTUXKEHUIO: COCTaBNATbL NilaH AENCTBUI, pacnpene-
NATb POSNM € y4ETOM MHEHUIN y4acTHMKOB 0b6CcyXaaTb
pe3ynbTaTbl COBMECTHOM paboThl;

- KOOPOMHMPOBATb U BbIMNOSHATL PaboTy B YCIIOBUSAX
peanbHOro, BUPTYanlbHOTO W  KOMOWHWPOBAHHOIO
B3aMMOOENCTBUS;

- OCYLLECTBNATb NO3NUTUBHOE CTpaTErM4eckoe noee-
OEeHne B pasfnnyHbIX CUTyaumsix, NPosiBNATL TBOpYe-
CTBO 1 BoOOpaxeHue, OblTb MHNLNATUBHBIM
OBnapeHne yHuBepcaribHbIMU pPerynaTuBHbLIMU
OEeNCTBUSIMU:

) NPUHATUE Ce0A M Apyrux noaen:

- NPUHUMATbL MOTMBbI U apryMeHTbl ApYrux nogen
npv aHanuae pes3ynbTaToB AeATENbHOCTMY;

- Npu3HaBaTb CBOE NPaBO 1 NpaBO APYrux fogen Ha
OLLINGKK;

- pasBuBaTb CNOCOOHOCTbL MOHMMATb MUP C NO3ULUK
Opyroro 4yenoseka

- chopMUpOBaTb YMEHUSA co3faBaTb COOCTBEHHbIE MUCbMEHHbIE U YCTHbIE
coobLeHnst Ha ocHoBe Bronormyeckon NHPOPMaLUN U3 HECKOSbKMUX UCTOY-
HWKOB, FPaMOTHO NUCNONb30BaTb NMOHATUNHBLIN annapaT Guonoruu;

- YMEeTb BblABUraTbh rmnoTesbl, NPOBEPSATb MX SKCNEPUMEHTAlbHbIMU Cpea-
cTBamu, GOpMynupys Uenb MCCneoBaHusl, aHanuanpoBaTb MNOMNyYeHHble
pesynbTaTbl U AenaTb BbIBOAbI;

- MpPYHUMAaTL yvacTue B Hay4yHO-uccrnegosaTenbckon pabote no Guonorum,
3KOMorMm N MeguumHe, NPoBOANMON Ha 6ase LWKOMNbHbLIX HAay4YHbIX O6LLEeCTB
n Ny6énu4HO NpeacTaBnATb NONydYeHHble pe3ynbTaTbl HA YYEHUYECKMUX KOH-
bepeHLMSX pasHOro ypoBHS

OK 07. CopeiictBo-
BaTb COXPaHEHMIO
OoKpyXatoLen cpeapl,
pecypcocbepexeHuio,

B obnactnakonormyeckoro BOCNMTaHUsA:

- CChOPMUPOBAHHOCTb 9KOSTOrMYECcKon KynbTyphbl, MO-
HUMaHWe BIVUSHUSA COLManbHO-3KOHOMUYECKUX Npo-
LEeccoB Ha COCTOAHME NPUPOLHOM U couuManbHOWN

- BNageTb CUCTEMOM 3HAHWI 06 OCHOBHLIX METOAAX HAYYHOrO NO3HAHWUS, UC-
nosnb3yeMblX B GMOMOrMYECKUX UCCNEeAOBaHUSIX XMBbIX OOBEKTOB M 3KOCK-
cTeM (onucaHue, nsamepeHue, nposedeHne HabnogeHnin); cnocobamm BbisB-
NEHUs N OLEHKN aHTPOMOreHHbIX UBMEHEHWI B NPUPOAE;




NPUMEHSATL 3HaHNS 00
M3MEHEeHUN Knnumara,
NPUHUUNLI 6epexnun-
BOro Npom3BoacCTBa,

3 PEeKTMBHO Aen-
CTBOBAaTb B YpE3BbI-
YanHbIX CUTYyaLmsIx

cpeabl, 0co3HaHMe rnobanbHOro xapakrepa 3Konoru-
Yyeckux npobnem;

- NrIaHMpPOBaHWe 1 OCYLLEeCTBEHNE OENCTBUI B OKPY-
Xarwllen cpefie Ha OCHOBE 3HaHUS Lienen yctonyu-
BOro pasBuTUS YENOBEYECTBa;

aKTMBHOE Henpusatne AencTBUin, NPUHOCALLNX Bpen
OoKpyXatoLen cpeae;

- YMEHMEe NpOorHo3npoBaTb HebGnaronpmaTHbIE AKOMO-
rmyeckme nocneacTeus npeanpuHMMaeMblx aOen-
CTBUWW, NpegoTBpawaTh uXx;

- pacwmpeHune onbiTa AesaTenbHOCTU 3KONOrm4YecKon
HanpaBlneHHOCTY;

- OBrafeHne HaBblkaMu Yy4ebHOo-uccrnegoBaTenb-
CKOW, NPOEKTHOM U coumarnbHON AeATeNbHOCTH

- YMETb BbIABMATb OTNIMYUTENbHbIE MPU3HAKN XUBbLIX CUCTEM, B TOM 4uChne
rpuboB, pPacTEHWUN, XUBOTHBIX W YenoBeEKa; NPUCMOCOBNEHHOCTb BUAOB K
cpene obutaHus, abnoTMYecknx n BMOTUYECKMX KOMMOHEHTOB 3KOCUCTEM,
B3aMMOCBS3EN OpraHM3MOB B COODLLECTBAX, aHTPOMOreHHbIX U3MEHEHWU B
9KOCUCTEMAX CBOEN MECTHOCTY;

- YMETb BblAENATb CYLLECTBEHHbIE NPU3HAKN BMONOrMYeCcKMX NpoLLeccoB: 06-
MeHa BewecTB (MeTabonnam), nHpopmaumm 1 npeepaLlleHns aHeprum, 6po-
XEeHWs, aBTOTPOHOro M reTepoTpooHOro TUMNOB NUTaHUs, POTOCUHTE3a U
XeMOCUHHTe3a, MUTO3a, Menosa, rameToreHesa, ambpuoreHesa, NocTaMmbpuo-
HanbHOro pasBUTUSA, PA3MHOXEHWS, UHOMBUAYANbHOIO pa3BUTUSA OpraHmama
(oHTOreHesa), B3aMMOAENCTBUSA FEHOB, reTepos3nca; 4ENCTBUA UCKYCCTBEH-
HOro otTbopa, CTabuUNU3npPyrLLIEro, ABVXKYLLETO N pa3pbIBalOLLErNO ECTECTBEH-
HOro otbopa; annonaTpuyeckoro U CUMNAaTPUYECKOro BUOO0OpAa30BaHMS;
BMUSIHMSA OBWXKYLLMX CU 9BOSNIOLMKN Ha reHodoHA, Nonynsaumu; npucnocob-
NIEHHOCTM OpPraHM3MoB K cpefe 0buTaHus, YepeaoBaHUsA HanpaBeHU 3BO-
NoLMN; KPYroBopoTa BELLECTB Y MOTOKA SHEPTMN B 9KOCUCTEMAX

MK 1.1. lMpose-
OeHne BeTepuHapHo-
CaHuUTapHbIX U 300rn-
TMEHNYECKNX  Mepo-
npuaTUn

lMpoBeneHne BeTeprMHapHO-CaHUTaPHbLIX Meponpus-
TN ONa NnpeaynpexaeHs BO3HUKHOBEHNS Bones-
HeWn XXUBOTHBbIX

KOHTpOJ'Ib CaHNUTapPHOIro " 300rMrmMeHN4ecKkoro COCToAHmnA 00BHEKTOB XMK-
BOTHOBOACTBA 1 KOPMOB

MK 1.2. MNpoBeaeHune
npogunakTu4ecknx,
ONarHOCTUYECKUX 1
neyebHbIX Meponpus-
T

BbinonHeHne nevebHO-AMarHOCTUYECKNX BeTepu-
HapHbIX MepOI'IpI/IFITI/IIZ B ycnoBuax cneunanm3npo-
BaHHbIX XXKMBOTHOBOAYECKNX XO3SNCTB

I'Ipe,u,ynpemneHme 3aboneBaHNn XUBOTHbIX, nposegeHne CaHUTapHoO-
ﬂpOCBeTMTeﬂbCKOﬁ OeATeNnbHOCTN.




2. CTPYKTYPA U COOEPXXAHME YYEBHOW ONCLIMMNITUHBI

2.1. O6bem gucuMNIUHbI U BUAbLI y4eOHOM paboThbl

Bua yye6HoM paboTbl

O61bLem yacoB

O61bemM ob6paszoBaTenibHOW NporpaMmmMbl Yy4€6HOW AUCLUNITUHBI 144
BT.Y..

OcHosHOe codepkaHue 133
BT. Y.

TeopeTu4eckme 3aHATUS

(6 mom yucrie ¢ npogheccuoHaIbHO-0pUEHMUPO8aHHbIM 73
codepxxaHuem — 8 4acos)

npakTUyeckne 3aHATUS

(8 mom 4qucrie ¢ npogeccuoHaribHO-opUeHMUPOBaHHbIM 60
codepxkaHueMm — 16 yaca)

KoHTponbHble paboTbl 8
KoHcynbmauuu 5
lTpomexxymoy4yHasi ammecmauyusi (3K3aMeH) 6




2.2. TemaTU4eCKUM NJfaH U coaepxaHue y4ebHOU ANCLMNIIUHbBI

H O6tbe dopmupye-
anmeHoBaHue CopepxaHue yyebHoro maTepuana (ocHOBHOE U npocheccnoHanbLHO-OPUEHTUPOBAHHOE), TabopaTopHbIe U Npak- M 4a- MbIE KOMMe-
pa3genos u Tem TUYeCKUe 3aHATUA, NPUKNagHON Moaynb (NPU HaNnU4Ynm) coB TeHUMM
1 2 3 4
Paspgen 1. KneTka — CTpYKTYpHO-(PYHKLMOHaNbHasA eAUHMLA XXUBOTO 32
Tema 1.1. CopgepxaHue y4yebHoro matepmana 2
Buonorusa kak Ne 1. Buonorusa kak Hayka. CBa3b 6Gruonornm ¢ gpyrummn Haykamn: bmoxnmms, bnodunaunka, bUoHuKa, 2
Hayka reHoreorpadusa n ap. Ponb n mecto 6uonorum B hopmMmpoBaHnm COBPEMEHHOM HaY4YHOWN KapTUHbI
Mupa. 3HayeHne Brnonorndeckux sHaHnn. ictopmst Guonorum. 3HadeHne LMTonorun ang passutuna OK 2
Buonorum n nosHaHua npupoabl. MeToabl LMTONOIMN: MUKPOCKOMUS, XpoMaTtorpadus, anekTpogo-
pes, MeTo Me4yeHblX aToMOB, AnddepeHunansHoe LeHTpudyrupoBaHme, KynbTypa
Tema 1.2. O6- CopgepxaHue y4yebHoro matepmana 2
was xapaktepu- | Ne2.OpraHunsaumsa 6uonorundyecknx cucteMm. PasHoobpasme buocuctem. YpoBHM opraHmsaumm 6uo- 2
CTUKA XXU3HU CUCTEM: MOMEKYNSAPHO-TEHETUYECKNI, OPraHONOHO-KIETOYHbIA, OPraHN3MEHHbIN, NOMYNALNOHHO-BU-
AOBOW, 3KOCUCTEMHbIN (BuoreoueHoTuvecknin), BuocgepHoin. Hayku, nsyyarouwme Guonornyeckue
00BbEKTbI Ha pasHbIX YPOBHAX opraHm3aunn xm3Hn. ObLiasa xapakTepmucTuka XXn3Hu, CBOMCTBA XKUBbIX OK 2
cucteM. lNMpoueccol, nponcxogswmne B buocucTemax
Tema 1.3. CopepxaHue yyebHoro matepmana 6
Buonornyeckn | Ne 3. Xumunuecknumn cocTtaB KneTku. HeopraHnyeckue BelLecTBa KrneTku, nx bruonormyeckas porb. 2
BaXHble XuMKU- | OpraHnyeckume BellecTBa KneTku. buonornyeckme nonumepbl. benkn. CTpykTypa n pyHKkumnmn 6enko-
yeckue coeaun- | BOM Morekynbl. PepMeHTbl, NPUHLMN X AencTBud. Yrnesogbl. buonornyeckne pyHkUMm yrneBoaos.
HeHuA Jinnngpl. O6wmi nnaH ctpoenus. MN'apodunbHo-rmapodobHblie ceorcTBa. Knaccudgukaums nunmuaos. OK 01
Buonornyeckne pyHkuum nunngos. AT®. CtpoeHne monekynsl AT®. bruonornyeckue yHKUNN OK 02
Ne 4.MpakTnyeckas paborta Ne 1.Ponb 6enkoB, yrneBoAoB U XXUPOB B OpraHU3Me YyenoBeka. 2 OK 04
ButamuHbl n buonornyeckn aktneHble Ao06aBKN, X 3HAYEHME B XXU3HWN OpraHmM3ma vyenoseka. 'mno-
N aBUTaMMHO3bl UX nocneacTsus. NpeacraBneHne YCTHbIX COOOLWEHUN ¢ npe3eHTaunen, noaroTos-
NEHHbIX NO NEPEYHI0 UCTOYHNKOB, PEKOMEHOBAHHbLIX NpenogaBaTesniem
Ne 5.MpakTnyeckas pa6ota Ne 2.0npeaeneHue ButammHa C B npoayKTax nutTaHusi 2
MoaroToBka BapMaHTOB ONbITa, HAbMIOAEHME 3a KAYECTBEHHBIMU peakunsamu, 3anofnHeHne paboyen
Tabnuubl, MHTEpNpeTauusa HabngaemblxX ABEHUA, POPMYNMPOBaHME BbIBOLOB
Tema 1.4. CopepxaHue y4yebHoro matepunana 4




CTpyKTYypHO- Ne 6.KneTtouHas Teopus (T. LLUBaHH, M. LUnengeH, P. BupxoB). OCHOBHbIE NONOXEHUS COBPEMEH- 2

PyHKUMOHAaNb- | HON KNETOYHOM Teopun. TuMbl KNETOK: aykapuoTnyeckas n npokapuotnyeckas. CpaBHuTenbHasa xa-

Hasl opraHm3a- | paKTepPUCTUKA KIETOK AyKapuoT (paCcTUTENbHON, XXMBOTHOW, rpnbHom). CTpoeHrne NpoKapmoTUYeCKOn

LA KNeToK KneTkn. OcobeHHOCTN CTPOEHNSA reTePOTPOGHON M aBTOTPOHOM NPOKapNOTUYECKNX KneToK. CTpoe-

HWe nnasmaTn4eckorn MembpaHbl. TpaHCNopT BELWECTB Yepes nrasmaTnyeckyto memobpaHy: naccus-

HbIA N aKTUBHbBIA. QHOOLMTO3: MMHOLNTO3, dparoumTos. Ik3oumTo3. OBonoYvka nnmn KneToyHas

cTeHka. CTpykTypa 1 yHKLMM KNETOYHOW CTEHKM pacTeHuI, rpubos

Ne7.MpakTnyeckan pabotaNe 3.CTpoeHue KneTku 2

KneTku (pacteHus, XnBOTHbIE, rpMbbl) U KNETOYHbIE BKIOYEHUS (Kpaxmar, KapoTUHOMAbIl, Xroponna- OK 01
CTbl, XpOMONNacTbl)» OK 02
MprnobpeTeHne onbiTa NPUMEHEHUSI TEXHUKA MUKPOCKOMUPOBAHUS MPU BbINOSTHEHUN NAabopaTOpHbIX OK 04
paboT. MNoaroToBKka MMKponpenapaTos, HabMAEHME C NOMOLLBI0 MUKPOCKONA, BbiSiBNIEHNE pasnnyunmn

Mexay nsydaemMbiMu obbekTaMn, MHTepnpeTaumnsa Habngaemblx SBeHUA, PopMynMpoBaHMe BbIBO-

OoB

Tema 1.5. CopepxxaHue y4ebHOro matepuana 4

CTpyKTypHO- Ne 8.CTtpoeHue XpoMocoM. XpOMOCOMHbIN HABOp KMEeTOK, FOMOSIOMMYHbIE U HETOMOJSTOMMYHbIE XPO- 2

PYyHKLUMOHaNb- | MOCOMbI, rannongHbIn u gunnounaHsin Habop. HyknenHosble kucnoTol. HK n PHK. CtpoeHune Hykne-

Hble haKTopbl MHOBLIX KUcoT. Hykneotnabl. KomnnemeHTapHble a3oTuCTble OocHoBaHus. [MpaBuno Yapradda. OK 01

HacneancTBeH- Crpyktypa OHK — gBonHasa cnupanb. MectoHaxoxaeHne n buonorndeckne dyHkumm OHK. OHK-ake- OK 02

HOCTU neptusa. Bugbl PHK. ®yHkumn PHK B knetke
Ne 9. MNMpakTnyeckas pa6otaNe 4.PewweHne 3aga4y Ha onpegerieHne nocrneaoBaTesibHOCTU HYK- 2
neotnaos

Tema 1.6. CogepxaHue y4yebHoro matepuana 4

MNMpoueccbl maT- | TeopeTnyeckoe obyyeHue 2

PUYHOrO CUH- Ne 10.MaTtpuuHbin cuHte3s [HK — pennukauus. MpuHuunel pennukaummn AHK. MexaHnam pennuvka-

Te3a unn OHK. Penapauna AHK (gopennekatnBHas, noctpennekaTmeHas). Peakumm MaTpuyHOro cnHTesa. OK 01
MpuHUMN KOMNNEMEHTaApPHOCTU B peakumsax matpudHoro cuHtesa. [JHK v reHbl. [eHeTudeckuin ko, ero OK 02
cBoncTBa. TpaHcKpunumsa — MaTpuyHbii cuHTe3 PHK. TpaHcnauma n eé atanbl. Ycnosus 6uocnHTesa
b6enka. CtpoeHue 1-PHK 1 kogupoBaHne ammHokncnoT. Ponb pubocom B GuocuHTese 6enka
Ne 11. NMpakTnyeckas pa6otaNe 5. PeweHne 3agay Ha onpegeneHme nocnegosarenbHocTn AK 2
B MonekKyre 6enka. PelweHve 3agad Ha onpegeneHne nocnegoBaTefibHOCTU aMUHOKUCIIOT B Mose-

Kyne 6ernka B criydae uaMeHeHus nocrnegosaTenbHoCTn Hykneotngos AHK

Tema 1.7. CogepxaHue y4ebHoro matepmana 4

Ne 12.Bupycbl — HeKNneTo4YHble (pOpMbI XKU3HU U OGNUraTHbIe NapasuTbI. 2

HekneTo4Hble
¢hopMbI XKN3HU

CTpoeHune npocThbiX U CROXHbIX BUPYCOB, peTPpOoBMpYycoB, bakTeprnodaroB. XKnsHeHHbIn umnkn JHK-
cogepxawmx supycos, PHK-cogepxawmx Bupycos, 6aktepunodaros. BUY, renatut yenoseka.




Bakrepun. Obwan xapakrepucTtuka. NoHaTne wramm. Bupycel n 6aktepun: CxoacTea 1 pasnmyuns

OK 02
OK 04
Ne 13. NpakTnyeckas paborta Ne 6. BupycHble n 6aktepuanbHble 3aboneBaHus. O6Lime npuH- 2
Uunbl UICNONb30BaHNA NeKkapCTBEHHbIX BellecTB. OCOBEHHOCTM NPUMEHEHUA aHTUBNOTUKOB.
MpeacTaBneHune yCTHbIX COOBLLEHMI C Npe3eHTaumnen, NOAroTOBIEHHbIX MO NEPEYHIO UCTOYHUKOB, pe-
KOMeHOOBaHHbIX Npenogasartenem
Tema 1.8. CogepxaHue y4ebHoro matepmnana 2
O6meH Be- Ne 14.06meH BelwecTB U IHEpPrun. ACCUMUNALNS U OUCCUMUIIALMS — OBE CTOPOHbI MeTabonuama. 2 OK 02
wecTB U npe- Tunbl obMeHa BeLLecTB: aBTOTPOMHbLIN U reTepoTPOMHbINA, adpobHbIM U aHa3pPOBHbIN. JHepreTude- OK 04
BpallueHue ckoe obecnedeHune kneTku: npespatwleHne AT® B 06MeHHbIX npoueccax. PepMeHTaTUBHbI XapakTep
3Hepruv B peakuumn KrneTo4yHoro metabonunama
KneTke
CopepxaHue y4yebHoro matepmana 2 OK 02
Tema 1.9. XKua- Ne 15.KneTouHbin uukn. KneTtouHbld LUMKN KU ero nepuogbl u perynauus. MNeprnogsl nHTepdasbl Ux 2 OK 04
HEHHBIA LUK ocobeHHocTn. nddepeHumnaums KneTkn 1 apecT KIETOYHOro umkna. [leneHune knetkn — mmtos. Cta-
kneTku. Mutos. | A4V MUTO3a 1 MPOUCXOAALLME MPOLECChl. KapuokuHes un LIMTOKMHES. Buonornyeckoe 3HaveHne mu-
Meiio3 To3a. Menos — pegyKunMoHHoe fenexue KneTku. Ctagun menosa. Meios — OCHOBA MOJI0BOrO Pa3MHO-
XeHus. NoeeaeHne xpomocom B Meno3se. KpoccuHrosep. bruonormyecknii cmbicn menosa. OddeKkTbl
mMenosa. Menos B XXM3HEHHOM LMKIEe OpraHn3mMoB
Nel6. KoHTponbHasa paboTta 1. MonekynsipHbiM YpOBEHb OpraHu3auum 2
Paspen 2. CtpoeHue n ¢pyHKLMM opraHmsma 40
Tema 2.1. CogepxaHue y4yebHoro matepuana 4
CtpoeHue opra- | MpodeccuoHanbHO-OPUEHTUPOBAHHOE coaepXKaHue 2
HU3Ma Ne 17.0aHOKNEeTOYHble opraHu3Mbl. KonoHuanbHble opraHn3mMbl. MHOrokneTo4YHble OpraHuM3Mbl. 2
B3anmocBA3b 4acTen MHOroKNeTo4Horo opraHmama. ®yHkums. OpraHbl U CMCTEMbl opraHoB. Anna- 2 OK 02
paTbl opraHoB. [oMeocTa3 opraHmMama n ero nogaep>xaHue B NpoLecce XnU3HeaeaTenbHOCTH. OK 04
“CTpoeHnune opraHnama” nsyyaetcsa yrnybrneHHoO Ha npMMmepe OpraHM3MoB XXNBOTHbIX. TKaHW, OpraHbl 1 MnK1.1
CUCTEMbl OPraHoOB pacTeHU 1 YerioBeka paccmaTpuBaloTcst 0630pHO
Ne 18. MNpakTuyeckas padota Ne 7. Teopusi KnoHanbHO-cenekTuBHOro ummyHurteta. (1. Op- 2
nnxa, .. MeuHnkoBa.) HdeKUMOHHbIE 3aboneBanusa n anugemus. BaxHenwuve anugemmn B UCTO-
pun YyenoseyecTBa. BakunHauus kak npogunaktuka MHPEKLMOHHbIX 3aboneBaHui.
MpeacTaBneHune yCTHbIX COOBLLEHMI C Npe3eHTaunen, NoAroTOBMAEHHbIX MO NEPEYHIO UICTOYHMKOB, pe-
KOMEHOOBaHHbIX NpenogasaTenem
Tema 2.2. CogepxaHue y4ebHoro matepmana 2

MpodeccruoHanbLHO-OPUEHTUPOBaAHHOE coaepKaHue




PopmbI pas- Ne 19.®opmbl pasaMHOXeHUs opraHu3amMoB. becnonoe 1 nonoesoe pasmHoxeHune. Buabl 6ecnonoro 2 OK 02
MHOXEHUA Op- | Pa3MHOXEHUS: NPOCTOe AerieHne HaaBoe, NoYKOBaHUE, pasMHOXeHMe crnopamu, BereTatTMBHoOE pas- MnK1.2
raHM3mMoB MHOXeHWe, pparMeHTaumsi, KnoHupoBaHue. [lonoBoe pasMHOXeHue. TeopeTuyeckun maTtepuan
TeMbl “OOpMbl pa3MHOXEHUS OPraHM3MoB” M3yvaeTcs yriybrneHHO Ha NpuMepe OpraHM3mMoB KUBOT-
HbIX. Pa3smMHOXeHne pacTeHun n YenoBeka paccmaTpmBatoTcs 0630pHO
CopepxaHue yyebHoro matepuana 2
Ne 20. PocT u pa3Butue XMBOTHLIX. [lTocTamMGproHanbHbI nepuog. MNpsmoe n Henpsmoe pasBuTue. 2
Tema 2.3. PasButne ¢ metamopdo3om y 6eCnO3BOHOYHbLIX U NMO3BOHOYHbLIX XUBOTHbIX. CTagum noctambpuo- OK 02
OHTOreHes Xu- | HanbHOro Pa3BUTMS Yy XMBOTHBIX U YernoBeka. Meprnoabl oHToreHesa yenoseka. buonornyeckoe cra- OK 04
BOTHbIX U Y4e1no- | peHne 1 cMepTb. ['epoHTONMOrNA.
BeKa [lameToreHes y XnBoTHbIX. CnepmaTtoreHes n ooreHes. CTpoeHue nonoBbIx KneTok. OnfnogoTBopeHne
N amMOproHanbLHoe pasBUTME XUBOTHbIX. [MapTeHoreHes. OMbpuoreHes (Ha npumepe naHueTHUKa).
Ctaguun ambpuroreHesa
CopepxaHue y4yebHoro matepmana 2 OK 02
Tema 2.4. OHTO- | Ne 21.NameTOopunT M cnopohuT. PaamHoxxeHne n passutme Bogopocnen. PasmHoxeHne n passutune 2 OK 04
reHe3 pacTeHMUW | CNopoBbIX pacTeHUn. PasMHOXeHMEe 1 pa3BUTUE CeMEHHbIX pacTeHun. PocT. Nepuoabl oHTOoreHesa
pacTeHumn
CopepxaHue yyebHoro matepmana 2
Tema 2.5. Oc- Ne 22.0cHOBbI reHeTUKN. [eHeTUKa Kak Hayka O HacneacTBEHHOCTUM U U3MEHYNBOCTM OPraHM3MOB. 2 OK 02
HOBHBIE MOHSI- OcCHOBHbIE reHeTn4eckne NOHATUS 1 CUMBOTIbI. FeHv. reHoTUn. ®eHoTun. AnnenbHble reHbl. AnbTep-
TUS FeHETUKM HaTUBHbIE NPU3HAKW. [JOMUHAHTHbBIA N PEeLEeCCUBHbIN NPU3HAKMW. FomosverTa n reteposurota. Yucraa
nnHns. Tnbpmnabl. OCHOBHble MeTOAbl FEHETUMKU: TMOPMAONOrMYEeCKUI, LUTONOINYEeCcKne, MOJeKy-
NSAPHO-TEHETUYECKME
CogepxaHue y4yebHoro matepuana 4
Ne 23.3akoHoMepHOCTM 06pa3oBaHus rameT. 3akoHbl [. Mengensa: MoHormbpuaHoe ckpeLumBaHue. 2
MpaBnno goMMHMPOBaHUs. 3aKoH eANHOOOpPa3unst MePBOro NOKONEHUSA. 3aKOH pacLLenneHnsa npuaHa-
koB. LintTonornyeckme ocHOBbI MOHOMBPUOHOrO CKpelmBaHna. MnoTesa YNCToTbl rameT. AHanmsm-
Tema 2.6. 3ako- | PY/OLee CkpelmBatme. AnrnbpuaHoe ckpelwmBaHmMe. 3akOH HE3aBMCUMOIrO HacnegoBaHUs nNpusHa- OK 02
koB. [MNonurnbpugHoe HacnegoBaHMe 1 ero 3aKOHOMEPHOCTU OK 04
HOMEpPHOCTHU
HacnenoBaHus Ne 24. MNpakTu4yeckan paborta Ne 8. PewweHne 3aga4y Ha MOHO- n AUrMbpnaHoe cKkpelmBaHme 2 MnK1.1
PeweHuve 3agay Ha onpeaeneHne BepOATHOCTU BO3HUKHOBEHUSI HACNEACTBEHHbIX MPU3HAKOB Mpu
MOHO-, AN-, NONUTMBPUAHOM M aHANU3UPYIOLLEM CKPELLMBAHUKN, COCTaBIIEHME FrEHOTUMNYECKNX CXEM
ckpewmBaHus. Heobxogmm noabop reHeTuyeckux 3agad Ha onpeaeneHne BeposaTHOCTU Hacnea-
CTBEHHbIX MPU3HAaKOB MNPU MOHO-, AX-, NONUIMBPUOHOM U aHaNU3UPYIOLLEM CKPELLMBAHUN Y XNBOT-
HbIX
CopepxaHue y4yebHoro matepmana 4




Tema 2.7. B3au-
mMoaencTBue re-
HOB

Ne 25.N'eHoTKN KakK uenocTHaa cucrtema. MHoXecTBeHHOe aencrtene reHoB. lNnenoTtponusa. MHoxe-
CTBEHHbIN annennam. Baanmogencrene annesnbHbix reHoB. KogoMnHupoBaHue. Bsanmogencresune He-
annenbHbiX reHoB. KomnnemeHTapHocTb. dnuctas. lNonnmepus

Ne 26. lNpakTnyeckas paborta 9. Bzaumogencreue reHoB

PeweHne 3agay Ha onpeaeneHne BEPOATHOCTU BO3HWMKHOBEHWSI HAcNeACTBEHHbIX MPU3HAKOB Mpu
pa3nMyYHbIX TUNAax B3anMoLeNCTBMSA rEHOB, COCTaBEHNE rEHOTUNUYECKUX CXEM CKpeLumBaHus. Heob-
Xxoaum noabop reHeTUYEeCcKnX 3agay Ha onpeaeneHne BepoATHOCTU BOSHUKHOBEHUS HAaCcNeaCTBEHHbIX
NPM3HAKOB MpPU pasnunyHbIX TMNax B3aMMOLENCTBUS TEHOB Y XXMBOTHbIX

OK 01
OK 02

Tema 2.8. Cuen-
JNIeHHoe Hacrne-
AOoBaHue npm-
3HaKoB

CopepxaHue y4yebHoro matepvana

Ne 27.3akoHbl T. MopraHa. CuenneHHoe HacneaoBaHne reHoB, HapyLleHue cuensnieHmsi. XpoMoCcoM-
Hasi Teopust HacnNeaACcTBEHHOCTU. [[eHeTMYeCcKoe KapTUpoBaHne XpPOMoCcoM. Mcnonb3oBaHne KpOCCUH-
roBepa s CoOCTaBNEHNA reHETUYECKMX KapT XPOMOCOM

N>

Ne 28. MNpakTuyeckas pa6ota Ne 10. 3agaum Ha cuensieHHoe HacneaoBaHue

PeweHve 3agay Ha onpeaeneHne BEPOATHOCTU BO3HWKHOBEHUS HAcneACTBEHHbIX MPU3HAKOB Mpu
cLenneHHoM HacrnegoBaHun, CocTaBneHne reHOTUNNMYECKNX Cxem ckpewmaHms. Heobxogmm noabop
reHeTMYecKkux 3agay Ha onpegerieHme BeposaTHOCTU BO3HUKHOBEHUSA HAacneACTBEHHbIX NPU3HAKOB Mpu
CLENIEHHOM HacnegoBaHUU Y XXMBOTHbIX

OK 01
OK 02
MK1.2

Tema 2.9. NeHe-
TUKa nona

CopepxaHue yyebHoro matepmana

Ne 29.XpoMOCOMHbIN MeXaHU3M onpeaesrieHns nosa. AyTocoMbl U NOMNOBbIE XPOMOCOMbI. ["OMora-
METHbIN N reTeporaMeTHbIN Nos. 'eHeTnYeckas CTPyKTypa nosioBbIX XpoMocoM. HacnegoBaHue npu-
3HaKOB, CLENSIEHHbIX C NOJSIOM

N

Ne 30. MNMpakTnyeckas pa6ota N2 11. AyTocomMbl U NOSIOBbIE XPOMOCOMbI
PeweHuve 3agay Ha onpegeneHne BepOATHOCTU BO3HUKHOBEHUSA HAacneACTBEHHbIX NPU3HAKOB, cuen-
NEHHbIX C NOSIOM, COCTaBMIEHNE rEHOTUMUYECKUX CXEM CKPELLMBAHNSA

OK 01
OK 02

Tema 2.10. Te-
HeTUKa yeno-
BekKa

CopepxaHue y4yebHoro matepmana

Ne 31.Kapuotun yenoBeka. MeToabl U3y4yeHUs] TEHETUKN YenOBeKa: reHeanormyeckmn, 6nmsHeuo-
Bbl/, LMTOrEHETMYECKNINA, BUOXMMUYECKUI, NONMYNALMOHHO-CTAaTUCTMYECKMIA. HacneacTBeHHble 3ab0-
neBaHus venoseka. ['eHHble 1 XpPOMOCOMHbIe BonesHn Yyenoseka. bonesHn ¢ HacnegCcTBEHHOW Npea-
pacnonoXXeHHOCTbI0. 3Ha4YeHNe MegULMNHCKON FrEHETUKN B NPeA0TBPALLEHUN N NEYEHUN TEHETUYECKNX
3aboneBaHnin Yenoseka

N[

Ne 32. MNpakTnyeckas paborta Ne 12. leHOTUNUYECKNE CXeMbl CKpeLuMBaHUSA

PeweHne 3agay Ha onpegeneHve BEPOSTHOCTU BO3HUKHOBEHWSA HACNeOCTBEHHbIX MPU3HAKOB, UC-
Nnonb3ys MeToAbl reHETUKM YerioBeKa, COCTaBIieHe reHOTUNNYECKNX CXeM cKpelmBaHus. [NpeacTas-
NeHne YCTHbIX CO0BLEeHNI € npe3eHTaunen o HacneAcTBEHHbIX 3aboneBaHnAx YenoBeka

OK 01
OK 02

CopepxaHue y4yebHoro matepvana




Tema 2.11. 3a-
KOHOMEPHOCTU
M3MEeH4YUBOCTU

Ne 33. Bsaumopgencrteue reHoTuna u cpeabl npu coopmmpoBaHnmn peHoTuna. MIameH4nBOCTb
npu3HakoB. Ka4yeCTBEHHbIE N KONMNMYECTBEHHbIE MPU3HaKN. Buabl n3amMeH4YMBOCTU: HacneacTBeHHasa U
HeHacnegCcTBEHHas.

3aKOH roMOoorn4yecknx psaoB B HacneacTBeHHon namenymsocTtu (H.A. Basunos).
MogudmkaumoHHasa, nnu eHoTunmyeckasa n3smeH4YnBoCcTb. Ponb cpefbl B MOAUMUKALMOHHOM U3-
MeH4YnBOCTU. Hopma peakuum npusHaka. BapmaunoHHbIn psa v BapyauuoHHaa Kpueasi. Xapakrepu-
CTMKa MOAUMPUKALNOHHON N3MEHYMBOCTHN

HacnencteeHHasd, nnm reHotTunmyeckas n3ameH4MBocTb. KombrHaTMBHasA N3MEHYMBOCTD.
MyTaunoHHas N3aMeH4YMBOCTb. Buabl MyTauun: reHHble, XPOMOCOMHbIE, FeHOMHbIE. [pUYnHbI BO3HUK-
HOBEHMSA MyTauum

Ne 34. MNpakTnyeckas pa6ota Ne 13. Tunbl myTauum
PelweHuve 3agay Ha onpefeneHve Tuna mytaumm npu nepegaye HacneacTBEHHbIX NPU3HAKOB, COCTaB-
NEeHne reHOTUMUYECKUX CXEM CKpeLLUMBaHNSA

OK 01
OK 02
OK 04

Tema 2.12. Ce-
nekums opra-
HU3MOB

CopepxaHue y4yebHoro matepmana

N

Ne 35. Cenekuus kak Hayka. Metoabl cenekuynoHHon paboTol. 'eTepo3nc n ero npuymHel. Nckyc-
CTBEHHbIN OTOOP: MaccoBbIN U MHAMBMAYanNbHbIA. ATanbl KOMOUHaLMOHHOW cenekumn. CopT, no-
poaa, LWTaMmm

AnroputMbl pelleHve 3agad Ha onpegeneHme BO3MOXHOMO BO3HUKHOBEHWSI HACeACTBEHHbIX MPU3Ha-
KOB MO Ceniekummn, CoCTaBeHne reHOTUMUYECKUX CXEM CKpeLLMBaHNSA

OK 01
OK 02

Ne 36. KoHTponbHasa paboTta Ne 2.CtpoeHue n oyHKLUM opraHnsma

Pasgen 3. Teopus agonouumn

16

Tema 3.1. AcToO-
pus aBonoum-
OHHOroO y4YyeHus

CopepxaHue yyebHoro matepmana

N

Ne 37.MepBble 3BONOLUMOHHbIE KOHLUEeNUUU. [ pagyanmctmyeckasi 3BoIHOLUMOHHAA KoHuenuus XXK.b.
NNamapka. [smxywme cunbl asontoumn. KpeaumoHnsm mn tpaHcopmmam. Cuctematumka K. JInHHes un
€€ 3HayeHue ana QopMMpoBaHUSA NAeN 3BOSTHOLINN

MpeanocbInkM BO3HUKHOBEHNS LapBUHU3MA. JBonoLMS BUAOB B Npupoge. bopbba 3a cywectBoBa-
Hue. EctecTBeHHbI 0T6OP. [MBepreHuna npusHakoB u BunagoobpasosaHne. OCHOBHbIE MOSOXEHUSNA
CMHTeTu4eckon Teopum aontoummn (CT3I). Ponb 3BONIOLMOHHON Teopun B POPMUPOBAHNN HAy4HOM
KapTWHbI MMpa

N

OK 02
OK 04

Tema 3.2. Muk-
poaBonouus

CopepxaHue y4yebHoro matepmana

N

Ne 38.[iBuxyLwme cunbl 3Bonoumn. MnMkpoasonoumns 1 Makpo3dBOMoLnsA. STanbl 3BOMOLNOHHOIO
npouecca. [eHeTnyeckme 0CHOBbI 3BonoUuK. Mytauumn n KoMOUHaLMK Kak SNEMEHTAPHbIN 3BOMOLU-
OHHbIN MaTepuarn. [Nonynauna Kak anemMmeHTapHas eanHuLa 3BOJTOLNN.

ABvxyLwime cunbl (pakTopbl) asontoumm. MyTaumoHHbIM Npouect N KOMOUHATUBHAA U3MEHYMBOCTb.
Murpaums. N3onaumna nonynsumin: reorpaguyeckas (NpocTpaHCcTBEHHas), buonormnyeckas (penpo-
OYKTUBHAsA).

N

OK 02




EcTectBeHHbI 0TOOP — Hanpasnsawwmn aktop asontounn. bopbba 3a cylwecTBOBaHME Kak Mexa-
HWU3M OENCTBUSA eCTeCTBEHHOro otbopa B nonynsauuax. Bug v ero kputepum (npusHakm). Bugoobpaso-
BaHMe Kak pe3ynbTat MMKPOIBOOLNK

Tema 3.3. Mak-
poaBonuusa

CopgepxaHue y4yebHoro matepmana

N

Ne 39.Makpoasontouusa. PopmMbl 1 OCHOBHbIE HanpasrieHuss Makpoasositounn (A.H. Cesepuos). [yTn
AOCTWXKeHUs Buonornyeckoro nporpecca: apoMmopdo3, nanoagantaums, obwasa gereHepauus. Me-
TOAbl U3y4eHUss MakpoaBostounn. 3akoH 3apoablweBoro cxoactea (3akoH K. bapa). buoreHetnyeckui
3akoH (3. ekkenb, ®. Mionnep). Obwme 3akoOHOMEPHOCTHU (NpaBunia) 3BONKLMU

N

OK 02

Tema 3.4. Bos-
HUKHOBEHME U
pasBuTHe
)KM3HU Ha
3emne

CopepxaHue y4yebHoro matepvana

Ne 40.N'mnoTe3bl N TeOpUN BO3HUKHOBEHUSA XN3HU Ha 3emne. KpeaunoHn3m, camonpon3BosibHoe
(cnoHTaHHOoe) 3apoxaeHne, CTaunmoHapHoOe COCTosHMe, naHcnepmMus, 6uonoas. Hayano opraHunye-
ckon asorntoumn. NosieneHne nepsbIX KNEeToK. IBonouns Mmetabonmama. IBoSOLMSA NEPBbIX KIETOK.
lMpokapnoTbl 1 aykapunoTbl. NponcxoxxaeHne MHOroKneToYHbIX OpraHM3MoB. Bo3HMKHOBEHWE OCHOB-
HbIX LLlapCTB 3yKapuoT.

OcCHOBHbIe 4epTbl 3BOSIKOUNN pacTUTENBHOrO MMpa. OCHOBHbIE YepPTbl 3BOSIOLMM XXMBOTHOIO MUpa

N |~

Ne 41. NMpakTnyeckas pa6ora Ne 14. PasBuTue XU3HU

MpencraBneHne yCTHOro COOBLLEHNSA N NEHTLI BPEMEHMW MO OCHOBHBIM 3Tanam BO3HUKHOBEHUA U pas-
BUTMUS XXMBOTHOIO N PacTUTENbHOIO MMpa, NOArOTOBIIEHHbIX MO NEPEYHIO UICTOYHMKOB, PEKOMEHO0BAH-
HbIX NpenogaBsartenem

OK 02
OK 04

Tema 3.5. lNpo-
ucxoxaeHue
yenoBekKa — aH-
TponoreHes

CopepxaHue yyebHoro matepmana

Ne 42. AHTpononorusi — Hayka o YyenoBeke. Cucrematmyeckoe nonoxeHune vyenoseka. CxoacTeo
yenoBeka C XMBOTHbIMU. OTNNYMS YENOBEKA OT XKMBOTHbIX. MPAMOX0XaEeHNE N KOMMNNEKC CBA3AHHbIX
C HMM NpU3HaKoB. Pa3BuTue rofoBHOrO Mo3ra 1 BTOPOW CUrHanbHOW cuctembl. COOTHOLLEHME Bu1o-
NOrMYecknx 1 coumanbHbix akTOpPOB B aHTpororeHese

OcHoBHble cTaguu aHTponoreHesa. [puonuTekn — Nnpeaky YernoBeka 1 YernoBekoobpasHbiX 06e3bsH.
lMpoToaHTpon — npealecTBEHHUK YenoBeka. ApxaHTpon — ApeBHeunWwnn Yyernosek. [aneoaHtpon —
APEBHUI YenoBeKk. HeoaHTpon — YenoBeK COBPEMEHHOIO TMna. OBOMOLNS COBPEMEHHOIO YernoBeka.
Yenose4eckne pacbl. OCHOBHbIE BOMbLUME packl: eBponeonaHas (eBpasunckas), Herpo-ascTpanona-
Has (3KBaTopuanbHas), MOHronongHas (asmatcko-amepukaHckas). Bpems n mecto BO3HMKHOBEHMS
yenoBeyeckmx pac. EQUHCTBO YenoBeyecknx pac

N |

Ne 43. NpakTnyeckas pabota Ne 15. lyTn pacceneHmMsa YenoBekKka no nraHeTe

Bpemsa n nytn pacceneHns yenoseka rno nnaHeTte.lMpncnocobrneHHoCTb YenoBeka K pasHbiM YCrio-
BUSAM cpefbl. BnnaHmne reorpaduyeckon cpefbl Ha MOPEOSIormo 1 omnsnonoruo YernoBeka

3awmTa NeHT BpeMeHN N MeHTarbHbIX KapT B popmaTe YCTHOro COOBLLEeHUSA, NoAroTOBIEHHbIX MO
nepeyvH0 NCTOYHMKOB, pEKOMEHJO0BaHHbIX NpenogasaTenemM

OK 02
OK 04

Ne 44 KoHTponbHasa paboTta 3. TeopeTnyeckme acnekrbl IBONKOLUUN XXU3HN Ha 3emne




Pasgen 4. 3konorus 26
CopgepxaHue y4yebHoro matepmana 2
Tema 4.1. 3ko-
normyeckue Ne 45.Cpeabl obutaHna opraHuamoB. BogHasa, HazeMHO-BO3ayLIHAsA, NOYBEHHAsA, BHYTPUOPraHns- 2 OK 01
baKTOpbI MeHHasi. PU3nko-xummyeckne ocobeHHocTn cpes obutaHms opraHnamoB. NpucnocobneHnsa opraHna- OK 07
Cpeab! KUIHN MOB K XXM3HM B pasHbix cpefax. MNoHsaTme akonornyeckoro cgaktopa. Knaccudunkaumsa akonorm4eckmnx
dakTopos. Npasuno muHumyma K. JInbuxa. 3akoH TonepaHTHocTM B. LWendopaa
CogepxaHue y4ebHoro matepmana 4
Ne 46.3konornyeckas xapakrepmcTuka Buaa n nonynsauum. 3konornyeckasa Huwa smaa. JKosno- 2
rmyeckme xapakrepuctukm nonynaumm. Coobuiectsa n akocuctembl. BoueHos3 n ero CTpykTypa
(B.H. CykaueB). CBs3n mexay opraHnamamm B 6uoreHose. CTPpyKTypHbIE KOMMOHEHTbI 3KOCUCTEMBI: OK 01
T NPOoAYyLEHTbI, KOHCYMEHTbI, peayLeHTbl. KpyroBopoT BeLEeCTB M NOTOK 3HEPrnn B akocucteme. Tpo- OK 02
ema 4.2. lNony-
nAUMS, C006- domyeckme ypoBHMU. OK 07
LeCTBA, IKOCH- AHTPOMOreHHble 3KOCUCTEMBI. ArpoakocMcTeMbl. OTAMYMA arpoakocmMcTem oT GuoreoueHo30B. Ypbo-
aKkocuctembl. OCHOBHbIE KOMMOHEHTbLI YPOOIKOCUCTEM
CTeMbl
Ne 47. NMpakTnyeckas padota Ne 16. Tpocduueckue uenu n cetn. OCHOBHbIE NOKa3aTeNn 3KOCU- 2
cTeMbl. Buomacca 1 npoaykuus. Jkonormyeckne nupammnabl Yucen, buomaccsl n aHeprun. Npasuno
nMpamMmunabl 3HEPruu.
PelueHne npakTUKO-OPUEHTUPOBAHHBIX pPacYETHbIX 3aJaHui No NEPEHOCY BELLECTBA U 3HEPTUM B 3KOCU-
cTemMax C COCTaBneHne Tpoundeckmx uenem n nupamma 6uomacchl 1 3Heprum
Tema 4.3. Buo- CogepxaHue y4yebHoro matepuana 4
ccepa - rno- Ne 48.Buoccepa — xuBasa obonouka 3emnu. Passntne npencrasneHun o bnocdepe B Tpygax 2
6anbHan akono- | B./. BepHaackoro. ObnacTtun 6uocdepsbl 1 eé coctas. YKnBoe BelLecTBo buocdepbl 1 ero pyHKLUm OK 01
rmyeckas cu- 3akoHOMepHOCTU cywecTtBoBaHMs Buocdepbl. OcobeHHOCTN Buocdepbl kak rnobanbHOM 3KOCU- OK 02
ctema cTtembl. [lnHamunyeckoe paBHoBecue B buocepe. PUTMUYHOCTL SBneHun B buocgepe. KpyroBopoThl OK 07
BeLWecTB 1 broreoxnmmyeckmne uuknbl. MnobanbHble akonornyeckme npobneMbl COBPEMEHHOCTM U NyTK
NX peLueHus
Ne 49. MNpakTu4yeckasn paborta Ne 17. OnpegeneHue nnowann HacaxaeHumn 2
PelweHne nNpakTMKO-OpPMEHTMPOBAHHbBIX PacyeTHbIX 3aJay Ha onpegerneHve nnowann HacaXKaeHuN
ANS CHWKEeHUS KOHLEHTPaLMM YITEKMCNOro ra3a B aTMOcdepe CBOEro permoHa npoXmBaHus
CopepxaHue y4yebHoro matepmana 4
Tema 4.4. Ne 50.AHTponoreHHble BO3AenUCTBUA Ha 6uocdepy. 3arpasHeHns Kak BUA aHTPOMOreHHOro BO3- 2
BnusaHue aH- AencTeus (xumudeckoe, chusudeckoe, buonoaudeckoe, omxodsl npouzeoocmea u nompebrieHus ). AH-
TPONOreHHbIX TpOnoreHHble BO3geNCcTBUA Ha atmocdepy. Bosgencteusa Ha rugpocdepy (3agpsa3HeHuUs U ux ucmoy-
c¢akTopoB Ha HUKU, ucmouwjeHusi 800). Bosgencteusa Ha nutocdepy (Oeespadayus rnoyssl, 6o30elicmaue Ha 20pHble OK 01
6uocdepy rnopoda, Hedpa). AHTpoNoreHHble BO3AeNCTBUSA Ha BuoTmnyeckne coobllecTtsa (s1eca u pacmumersb- OK 02
Hble coobujecmea, XU80MHbIU MUpP) OK 04




Ne 51. MNpakTnyeckas paborta Ne 18. 3agaum Ha pacyeT NPUPOAHbLIX pecypcoB

PelueHne nNpakTMKO-OpMEHTUPOBAHHBLIX PacYeTHbIX 3a4aHUN NO COXPAHEHUIO MPUPOAHbLIX PECYPCOB
CBOEro permoHa npoxueaHusa. [na npodeccuin/cneymanbHOCTEN CBA3AHHbIX C OOBbEKTOM U3y4eHUs
“YKnBoTHble” NpegnaraeTcsa NpakTUKO-OPUEHTMPOBAHHOE pacyeTHOE 3ajaHue No OLEHKe pblibonpo-
AYKTUBHOCTM BO4OEMOB

OK 07
MNK1.2

Tema 4.5. Bnus-
HUue coum-
anbHO-3KoMormn-
YyecKkux hakro-
poB Ha 340po-
Bbe 4yenioBeka

CopepxaHue y4yebHoro matepmana

oo

Ne 52.3nopoBbe 1 ero coctaBnfawowme. PakTopbl, NONOXKUTENBHO U OTPULATENBHO BNNSAIOLWLME HA
opraHvu3M yenoseka. BpegHble npuBbIYkK: NocneacTems u npodunaktuka. Npobnema TeXHOreHHbIX
BO3AENCTBUI Ha 300POBbE YenoBeka (ANeKTpPoOMarHUTHbIE Nons, 6bITOBas XMMUSA, N30bITOYHbIE LUYMbI,
pagunauma un T.n.). Agantaumnsa opraHM3mMa YernoBeka Kk haktopam okpyxatowen cpeabl. 3almTHble Me-
XaHM3Mbl OpraHM3ma Yyesnoseka. 340poBbe U PpaboTOCNOCOBHOCTD.

MpuHUKMNBl hopMrpoBaHusa 3aopoBbechbeperatoLero noseaeHns. dPrsnyeckas akTMBHOCTb U 340pPO-
Bbe. ['pynnbl 3aopoBbsa. OCHOBbI 3akanvBaHuda. broxummyeckne acnekTbl pauMOHanNbHOIO NUTaHMUS.
MpaBuna 6e3onacHoOro ncnonb3oBaHNs GbITOBLIX MPUOOPOB M TEXHUYECKUX YCTPONCTB

Ne 53. MNpakTnyeckas padota Ne 19. OnpegeneHne CyTO4YHOro paumMoHa nuTaHus

N

Ne 54.MNMpakTnyeckas pa6ota Ne 20. dusnyeckasa akTUBHOCTb.
CosgaHve negmeugyanbHON NaMATKM MO OpraHn3auumy paumoHanbHON M3nYeCcKon aKTUBHOCTU

N

Ne 55. MNMpakTuyeckas pa6ota Ne 21.YMcTBeHHasa paboToCnocoOHOCTb

OBnageHne meTogammn onpeaeneHus nokasatenen yMCTBEHHON paboTOCNoCcOBHOCTH, 0O bACHEHNE
NONyYeHHbIX pe3ynbTaTtoB U OpMynMpoOBaHNE BbIBOLOB (MMCbMEHHO) C MCMOMb30BAHNEM Hay4YHbIX
NOHATUIN, TEOPUI 1 3aKOHOB (LUIyM, TeMnepartypa, uamyeckas Harpyska n 1.4.)

OK 02
OK 04
OK 07
MnK1.1
MnK1.2

Ne 56. KoHTponbHasa paboTta 4. TeopeTnyeckne acnekrbl IKONOrnm

Pa3pen 5. Buonorusi B XXusHu

Tema 5.1. Buo-
TexHonorum B
XKU3HU KaxXgoro

CogepxaHue y4yebHoro matepuana

Ne 57.BnorexHonormsa kak Hayka un nponsBoactBo. OCHOBHble HanpasneHNa COBPeEMEHHOM Bro-
TexHonorun. Metoabl buotexHonormn. O6bLEKTbI OBMOTEXHONOTNU. ITUKA DNOTEXHONMOMMYECKNX U re-
HEeTUYEeCKNX aKCnepmmeHToB. MpaBuna nomcka n aHanmsa 6noakonornyeckon nHopmMaunmn n3 pas-
NNYHBIX UCTOYHUKOB (Hay4YHas u y4ebHO-Hay4Has nutepaTypa, cpeacTtsa MacCcoBOM MHpopMaumn,
ceTb MiHTepHeT u gpyrue)

N|B~[0ON

Ne 58. MNpakTnyeckas paborta Ne 22. PewweHue kencoB

Kencbl Ha aHanu3 MHpopMaLnmM O Hay4YHbIX JOCTMXKEHUAX B 061aCTN reHeTUYECKUX TEXHOMOIMMN, Kre-
TOYHOW MHXEHepuK, NueBbiXx BuoTexHonornn. 3awmTa Kerca: npeacraBneHme pesynbTaToB peLle-
HWSA KENCOB (BbICTYNMEHNE C Npe3eHTaunen

OK 01
OK 02
OK 04
MnK1.1

CopepxaHue y4yebHoro matepvana

Ne 59. MNpakTnyeckas pabota Ne 23. NMpoayKTbl buoTexHonorum

N |~

OK 01




Tema 5.2. Buo-
TEeXHONOruu n
pacTeHus

PasBnTre GMOTEXHONOMNIA C UCTIONb30BaAHMEM PACTEHWUIA, MPUMEHEHUE NPOAYKTOB GUOTEXHONOMMN B
)KM3HW YenoBeka, MOUCK U aHanu3 MHopMaumm M3 pasnmnyHbiX CTOYHMKOB (Hay4Has n y4ebHo-
Hay4YHas nuTepaTtypa, CpeAcTBa MaccoBow MHopmaumm, ceTb MIHTepHeT 1 apyrue)

Ne 60 MNMpakTnyeckas pa6ora Ne 24. Kencbl Ha aHanu3 nHdopmauumn
Kencbl Ha aHanu3 nHgopmauum o passutum GUOTEXHONMOMMIN C NCNONb30BaHNEM pacTeHun (3awumTta
Kenca: [NpeacraBneHne pe3ynbTaToB peLeHns KEMCOB (BbICTYNMIEHNE C NPe3eHTaumnen)

OK 02
OK 04
MNK1.2

Pa3pen 6. Buoskonornyeckme nccnegoBaHus

13

Tema 6.1. Oc-
HOBHbIe Me-
TOoAbI OMO3KO-
JFIOrn4yecKux uc-
cneagoBaHUN

CopepxaHue y4yebHoro matepmana

w

Ne 61.HayuHbin meToa.MeToabl 6MO3KONOrM4ECKMX UccnenoBaHUn: nonesble, nabopaTtopHble,
3KcnepuMeHTarnbHble. MOHUTOPUWHI OKpYXKatoLlen cpeabl: NoKarnbHbIN, perMoHanbHbIA U rnobanbHbIN
MeTogbl noncka, aHanusa n 06paboTkn MHGOPMaLUUKM O NPOEKTE B Pa3fnNYHbIX MCTOYHUKAX

Ne 62.MpakTnyeckas padota Ne 25. [locTtaHoBKa Lenu, 3agad, BblABMKEHNE rMnoTesbl, NpoBeae-
HWe SKCnepuMeHTa No onpeaeneHnio oNnTUManbHbIX YCITOBUK AN pocTa U on3nonorm4eckon aktme-
HOCTM OPOXCKEBBIX KNETOK. BbisBNeHne 3akoHoMepHocTen, hopMynnMpoBaHMe BbIBOAOB U NPOrHO-
30B.

Tembl Ha BbIOOP MO MUHKM rpynnam:

1. BrivsHue Temnepatypbl Ha pocTa 1 (OU3NONOrMYECKY0 aKTUBHOCTb OPOXOKEBbLIX KIETOK

2. BnnsHne yrneBogoB Ha pocTa 1 (on3noniormyeckyto akTMBHOCTb OPOXKEBbBIX KITETOK

Co4eTaHHOEe BNUsSHWE TemnepaTtypbl U YrNeBogoB Ha pocTa U PU3NONOrMYECKY0 aKTUBHOCTb APOX-
YKEBbIX KNEeTOK

OK 01
OK 02
OK 04
OK 07

Tema 6.2. Buo-
3KONOrnyeckumn
3KCNepuUMeHT

CogepxaHue y4yebHoro matepuana

10

Ne 63. lNpakTnyeckas pabotaNe 26. BUO3KONOrMYeCKUN IKCNEPUMEHT
Tembl nccnegoBaTenbckmx npoektoB O630p TemM yuyebHO-MccnegoBaTenbCKMX NPOEKTOB. Buibop
y4yebHo-1ccnegoBaTenbCKOro NpoekTa n3 npeasiokeHHbIx. PopmMmpoBaHmMe KOMaHabl NpoekTa. Anro-
PUTM BbINOMHEHNA NPOEKTA.

Kaxxgas rpynna BelbMpaeT oguH 13 BapnaHToOB y4ebHO-nccneaoBaTenbCKkUX NPOEKTOB:

1. OueHka kayecTBa aTMOC(EepPHOro Bo3ayxa

2. OueHka kayecTBa No4YB METOAOM (PUTOTECTUPOBAHUSA

3. OueHka kadecTBa Bof NOBEPXHOCTHbLIX BOAOEMOB MO OpraHoNenTU4YeCcKUM 1 nsnko-xmmmye-

CKMM CBOMCTBaM

4. Bnuanue MNAB Ha poCT 1 pasBuTue CEMSAH BbICLLUMX pacTEHUN

5. BnusaHue coneBoro 3arps3HeHusi Ha POCT U pa3BUTUE CEMSIH BbICLLUUX pacTeHUM
[Nepenbiti 3marn 8bInofIHeHUs Npoekma:
O6ocHoBaHMe akTyanbHOCTW BbIBpaHHOW TeMbl. BbisiBneHne npobnemel nccnegoBanuns, opmMynnpo-
BaHMe runotesbl. Boibop meTtogoB uccnepoBaHusi. Boibop Touyek oTbopa npobd Ha Tepputopumn

OK 01
OK 02
OK 04
OK 07




nccnepoBaHu4. NoctaHoBka Lenen n 3agad nccnegosaHus. OnpegeneHne popmbl NpeacTaBneHns
pe3ynbTaTtoB uccnegosanuda. OnpegeneHne 3TanoB M COCTaBeHUe NnaHa nccnegoBaHus

Ne 64.MpakTnyeckas paborta Ne 27. BMO3IKONOrM4eCKMn IKCNepMMeHT 2
Bmopoul aman ebInoniHeHus rnpoekma: nogrotToka Heob6xoaMmMon nocyabl U MaTepuarna ans akcnepu-
MEeHTa, NpoBeAeHMe IKCNEePUMEHTa, Nepmoanyeckas NnpoBepka TedeHns akcnepumeHTta/ céop marte-
puana B BbIOpaHHbIX TOYKax oTbopa npobd
Ne 65.MpakTnyeckas pabora Ne 28. BUO3KONOrM4ecKmUmn aKCNepmMmMmeHT 2
Tpemud sman 8bIrnofIHeHUs MpoeKkma: nosiy4eHne nepBuUYHbIX AKCNepuMeHTasrbHbIX JaHHbIX, NPOBe-
AEeHMEe cTaTUCTn4eckon 06paboTKn NONyYEHHbIX AaHHbIX
Ne 66.MpakTnyeckas padota Ne 29. BUO3KONOrM4eckum aIKCNepuMeHT 2
Uemeepmpbili amarn 8bINoSIHEHUS NPOeKmMa: BbiSiBNIEHNE 3aKOHOMEPHOCTEN, (hOPMYNMpPOBaHNE BbIBO-
[10B 1 NPOrHO30B, OLIEHKa KayecTBa uccnegyemoro obbekta no pesynbtatam BMO3KONOrnyeckoro aHa-
n1sa
Ne 67.MpakTnyeckasa pabota Ne 30. Buoakonormyeckum akcnepumeHT 3awmra npoekra. lpea- 2
CTaBrieHne pe3ynbTaToB BbINOSHEHUS Y4eBHO-UccneaoBaTenbCKMX NPOEKTOB (BbICTYNNEHME C npe-
3eHTaumnemn
KoHcynbTauus 3
JK3ameH 6
Utoro 144




3. YCNOBUSA PEANTU3ALMU MPOrPAMMbI YYEBHON AUCLUMIIUHDI

3.1. lna peanu3auum nporpaMmmMmbl AUCLUNIINHBI AOMMKHbI ObITb NPeayCMOTPEeHbI cne-
ayrwme cneuunanbHbie NOMeLWeHus: Hanmunsa y4ebHoro kabmHeTa Guonoruu

O6opynoBaHue y4yebHOro kabuHera:

— nocago4Hble MecTa Mo Konn4ecTBy 00y4vatoLLnXCs;
— paboyee MecTo npenogaBaTtens.
1.KomMnnekT y4ebHo-HarnsagHbIX nocobui:

— y4ebHble Tabnuupbl

— nnakatbl

— obopygoBaHue ansg NnpoBeaeHust 3aHATUIA: MUKPOCKONbI, CEKYHOOMEpP, TOHOMETP;

— nabopaTtopHas nocyaa (npobupku, noactaBkm Ans NPoBbUpPoOK, MUHLETHI, NECOK,
CTYMNKN C NecTukamu, NpeameTHble U MOKPOBHbIE CTEKNa, CTEKNSAHHbIE Marouvku,
npenapoBarnbHble UMMbl, PUNbTpoBanbHas Gymara (candeTkn), cTakaHbl)

— TUNepTOHUYECKMM pacTeBop xnopuaa Hatpus, 3%-Hbld pacTBoOp Mepokcuaa
BOOOpPOAA, pacTBOp Mofa B NOAUCTOM Kanun, MUuepvH, knybHu kaptodens, nnucT
anogen KaHagckon, nnop psibuvHbl OBbLIKHOBEHHOW (PpSGWHBLI UM TomaTta), NyK
penyaTtbii, pa3BedeHHbIE B BOAE APOXICKN);

2.KoMnneKkT anekTpOHHbIX NOCOOuA:
— KOMMEKT 3IEKTPOHHLIX BUAEOMaTEPUNASIOB;
— npodeccnoHanbHO OPUEHTUPOBAHHbIE 3aaHuS;
— MaTepvanbl AnddepeHLMPOBaAHHOrO 3a4eTa.
TexHu4eckune cpeacTBa oby4vyeHus:
— KOMMbIOTEP C NMULEH3MOHHBIM NPOrpaMMHbIM 0becnedeHnem
MynbTUMeana, NPoeKkTop.

3.2. UHdopmaumoHHOe obecneyeHme peanusayum NporpaMmmbi
OCHOBHbI€ UCTOYHUKMU:
1. Cuornasos, B.W. buonorusa. Obwas 6uonorusa. basosbin ypoBeHb: y4ebHuK, ansa 10-
11 kn, / B. .CuBornasos, W.b. AracoHoBa, E.T. 3axaposa. - 5-e n3g. M.: [lpoda, 2009.- 381
C.. un.
2. 3axapos, B.b. O6was 6uonorus: yyebHmk.ana 10 - 11 kn. / B.b. 3axapos, C.I'. Ma-
MoHTOB, H.. CoHuH. - 5-e nag., ctep. - M.: [pocpa, 2002.- 302 c.: vn.
3. AradpoHoBa, W.B. buonoruna. O6was buonorus. ba3oBbi ypoBeHb: Pabo4vas TeTpaab
ans 10-11 kn /W.B. Aracponosa. M.: [podra, 2009. — 105 c.
4, Cusornasos, B./ O6wasa 6uonorus. basoBbii ypoBeHb: y4ebHuk ana 10 kn / B.W.
Cwueornasos, .b. ArachoHoBa, E.T. 3axapoBa. — 5-e usa. — M.: [ipocba, 2016 r.- 254 c.: vn.
5. CuBornasos, B.. O6was 6uonorna. basosbi ypoBeHb: yuebHuk ana 11 kn/
B.N. Cneornasos, WN.b. AracboHoBa, E.T. 3axaposa. — 4-e u3g. — M.: poda, 2016 r. — 207
C.: un.
HononHuTenbHble UCTOYHUKMN:
1. KameHckun, A.A., Obwasa 6uonorna. 10-11 kn, /A.A. KameHckuin, E.A. KpukcyHoB.,
B.B. Mace4vHunk. — M.: lpocpa, 2001. — 321 c.
2. KoHcTtanTuHoB, B.M. Obwas 6uonorus: y4eb.nocobue /B.M. KoHcTaHTuHOB, A.l1. Pa-
3aHoBa. — M.: Akagemusi, 2002. — 300 c.
3. MoHomapeBa, W.H. O6was ©6uonorma. 10-11kn : yyebHuk /M.H. TlMoHomapesa,
O.A.KopHunosa, E.H NowmnuHa. — M.: Jpoca, 2002. -250 c.
4, Yebbiwes, H.B. buonorus: yyebHuk /H.B.Yebbiwes. — M.: [lpoda, 2005. — 105 c.

5. Batyes, A.C. bruonorus: cnpasoyHuk / M.A .'yneHkoBsa, A.E. EneHescknin.- M.: - 3-e
naa., crepeotun. - M.: [lpoda, 2000. — 157 c.
6. Mumenos, A.B. Ypokun drnonornmn B 10-11 knaccax. /A.B. NumeHoB. - M.: Akagemus,

2006. — 200 c.



7. KoHcTaHTmHoB, B.M. Obwas 6muonorus. / B.m. KoHctantuHos, A.l'. Pa3anoB E.O. da-
peesa. — M.: Akapemusa, 2006. — 185 c.
8. Benses, [1.K. O6wasa 6uonorus. /0.K. benses, .M. Obimwuny, A.O. PyBumcknin. — M.
Akagemuns, 2000. — 302 c.

UHTepHeT-pecypcChbl
1. Bce ana yuntens 6uonorumn [OnekTpoHHbIN pecypc]: razeTta «buonorusay. - AnekTpoH. Tek-
ctoBble AaH. — M.: Wspatenbckuin pom «llepBoe ceHTsbpsa». — Pexum pgoctyna:
http://bio.1september.ru. — AnekTpoH. Bepcus ned. nybnukauum.
2. KosneHko, A.l'. MpnmeHeHne KomnbloTEPa Ha ypokax Guonormm [SneKTPOoHHbIN pecypc]
/Anekcangp lpuropbeBny KoasneHko // Pexum poctyna http://www.kozlenkoa.narod.ru. —
3arn. ¢ akpaHa. — (data obpaweHus: 16.10.2016).
3. Kapnosa, T. Cant yuntensa buonornm [OnekTpoHHbIn pecypc] /TatbsiHa Kapnosa// Pexum
goctyna http://tana.ucoz.ru. — 3arn. ¢ akpaHa. — (JaTa obpaweHus: 16.10.2016).

4. KOHTPOIJ1b U OLLEHKA PE3YJIbTATOB OCBOEHUA OBLLUEOBPA30OBATE/b-
HOW AUCLUMNNNHbBI
KoHTponb 1 oueHKa pe3yrbTaToB 0CBOEHUsI 0bLeobpasoBaTenbHON AUCUMNINHBI pacKpbl-
BalOTCH Yepes AUCUMNIMHaPHbIE pe3ynbTaTbl, HanpaBneHHble Ha (POPMUPOBaHNE OOLLNX U
npodeccroHarnbHbIX KOMMNETEHUUIA NO pasdenamM U TeMam coaepXxaHus yyebHoro matepu-

ana.

O6wasn Paspen/Tema Tun oLeHOYHbIX MeponpPUATUIA
KOMMeTeH-
ums
Pasgen 1. Knetka — KoHTponbHas pabota “MonekynspHbI YpOBEHb
CTPYKTYPHO-DYHKLM- | OpraHu3aunm Xmeoro”
OHanbHas eAuMHMULA
XNBOro
OK 02 Tema Ne1.1. 3anonHenue Tabnuubl ¢ oNMcaHMeM MeTOA0B MUK-
Brvonoruna kak Hayka POCKOMMPOBAHUSA C X AOCTOMHCTBaAMM U HegocTaT-
Kamu.
3anonHeHue Tabnuubl «Bknag y4yeHbix B pa3Butune
Buonornny
OK 02 Tema Ne1.2. 3anonHeHne cpaBHUTENBbHOM Tabnuubl CXo4CTBaA U
O6wasn xapakrepu- pPasnuyuni XXnMBOro N He XXMBOIO
CTMKA XKN3HU
OK 01 Tema Ne1.3. ®PpoHTanbHbIN ONpocC
OK 02 Buonormnyeckn BaxkHble |[1oaroToBka YCTHbLIX COOOLLEHWI C Npe3eHTaumnen
OK 04 XnmMmyeckmne coegmHe- |BbinonHeHne n 3awmTa nabopaTopHbix pabor:
HUSA «Onpepgenenne ButammHa C B npoaykTax NUTaHUNA,
«'mgpodmnbHO-rMapodobHbIE CBOMCTBA NMNUAOB»
OK 01 Tema Ne1 4. OueHvBaemMasi oMCKycCusi N0 BOMpOCcaM feKuun
OK 02 CTpykTypHO-bYHKUMO- [PaspaboTka MeHTanbHOW KapTbl NO Knaccudgukaumm
OK 04 HarnbHasa opraHn3aumsa  |[KNeToK U X CTPOEHUIO Ha NPO- U 3yKapUOTUYECKUX U
KneTok Mo LWapcTBaM B MUHW rpynnax
BbinonHeHne n 3awmTa nabopaTopHbIX paboT:
«CTpoeHue KneTkun (pacTeHns, XXUBOTHbIE, rpubbl) n
KNeTOYHble BKITOYEHNS (Kpaxmarn, KapoTUHouab!,
XnoponnacTbl, XPOMONMacTbl)»,
«lMpoHMuaemocTb MemMbpaHbI (Nasmonus, aennas-
MOJSIn3)»
OK 01 Tema Ne1.5. ®poHTanbHbIN ONPoC
OK 02 CTpyKTypHO- PaspaboTka rnoccapus



http://bio.1september.ru/
http://www.kozlenkoa.narod.ru/
http://tana.ucoz.ru/

dYHKUMOHArbHbIe
hakTopbl Hacnea-

PelleHune 3agay Ha onpegenexHve nocrnenosaTenb-
HOCTW HYKNeoTnaoB

CTBEHHOCTU
OK 01 Tema Ne1.6. ®poHTanbHbLIN ONpoc
OK 02 Mpouecchl maTtpuyHoro | Tect «lpoueccbl MaTpuUYHOro CUHTE3a»
CUHTE3a PelweHune 3agay Ha onpeaeneHne nocnegoBaTenb-
HOCTW aMUHOKWUCIOT B Monekyne 6enka
PelweHune 3agay Ha onpeaeneHne nocnegoBaTesb-
HOCTW aMMHOKWUCIIOT B Moriekyne 6enka B cnyyae
N3MEeHeHnsa nNocnenoBaTenbHOCTU HYKNeOoTUAOB
AHK
OK 02 Tema Ne1.7. ®dpoHTanbHbIN ONpoc
OK 04 HekneTto4Hble oopmbl | [logroToBka YCTHBIX COOBLLEHNIA C Npe3eHTaumnemn
XKU3HU (BMpycHble 1 6akTepmnanbHble 3abonesaHus. O6-
LLME NPUHLMIMbI UICNOMb30BaHUSA NleKapCTBEHHbIX
BeLecTB. OCoBEHHOCTN NPUMEHEHUS aHTUOMOTU-
KOB)
OK 02 Tema Ne1.8. dpoHTanbHbIN ONpoc
O6wmeH BeLecTB 1 3anofnHeHne cpaBHUTENbHOW Tabnuubl XxapakTepu-
npeBpaLleHne aHeprun | CTUK Tunos obmeHa BeLLecTB
B KNneTke
OK 02 Tema Ne1.9. O6cyxaeHune no sonpocam nexkuum
OK 04 YKN3HEeHHbIN LMKn PaspaboTka neHTbl BpEMEHMU XXN3HEHHOTO LMKIa
knetkn. Mutos. Menos
Paspen 2. CtpoeHue | KoHTponbHas pabota "CTpoeHue n gyHKunn opra-
1 PyHKUMM opra- HU3ma”
HU3Ma
OK 02 Tema Ne2.1. OueHnBaemasi gnckyccus
OK 04 CtpoeHue opraHmama | PaspaboTka MeHTanbHOW KapTbl TKAHEN, OPraHOB U
CUCTEM OpPraHoB OPraHN3MOB (PaCTEHUS, XXMUBOT-
Hble, YeNnoBeK) C KpaTKOM XapaKTepPUCTUKON NX
dYHKUMI
MogroToBka n npefcTaBneHne YCTHbIX COo0LEeHNI
C npe3eHTaunen (MMMyHUTET, MH(PEKLNOHHbIE 3a-
B6oneBaHus, annaeMmm, BakunHaumns)
OK 02 Tema Ne2.2. dpoHTanbHbIN ONpoc
dopMbl pa3MHOXeEHUs | 3anonHeHne Tabnnubl C KPaTKOW XapaKTePUCTUKON
OpraHn3moB 1 Nnpymepamm opM PasMHOXEHUS OPraHN3MOB
OK 02 Tema Ne2.3. Pa3paboTka neHTbl BpEMEHN C XapakTePUCTUKOM
OK 04 OHTOreHes XXMBOTHbIX U |3TanoB OHTOreHe3a OTAENbHOM rPYNNON XXUBOTHbLIX U
Yyenoseka 4yenoBeka No MUKporpynnam
TecTt/onpoc
OK 02 Tema Ne2.4. CocTtaBneHune Xn3HeHHbIX UMKNOB pacTeHUI Nno oT-
OK 04 OHTOreHes pacteHun |genam (MOXOBUAOHbIE, XBOLLEBUAHbIE, NANOPOTHUKO-
BUAHbIE, FONTOCEMEHHbIE, MOKPbITOCEMEHHbIE)
OK 02 Tema Ne2.5. PaspaboTka rnoccapus
OcHOBHble NoHATUSA re- |TecT
HETUKN
OK 02 Tema Ne2.6. ®dpoHTanbHbIN ONpoc
OK 04 3aKOHOMEpPHOCTH TecT no Bonpocam nekuuu




HacrnegoBaHus PelweHuve 3agay Ha onpeaeneHne BEPOSATHOCTH
BO3HMKHOBEHWSI HACNEeACTBEHHbIX MPU3HAKOB Mpu
MOHO-, AN-, NONUIMBPUAHOM N aHANU3NPYOLLEM
CKpeLlnBaHun, COCTaBNEHNE reHOTUMUYECKNX CXEM
CKpeLlnBaHus
OK 01 Tema Ne2.7. Tect
OK 02 Baaumopenctaue re- PaspaboTka rnoccapus
HOB PelweHne 3agay Ha onpeaeneHne BeposATHOCTH
BO3HVMKHOBEHWSI HAacNeaCTBEHHbIX MPU3HaKOB Mpu
pasnU4YHbIX TUNax B3anMOAENCTBUS FTeHOB, COCTaB-
NeHne reHOTUNUYECKUX CXEM CKpeLLMBaHUSA
OK 01 Tema Ne2.8. TecTt
OK 02 CuenneHHoe Hacneno- | PaspaboTka rmoccapus
BaHVe NpuU3HaKkoB PelweHne 3agay Ha onpeaeneHne BepoSATHOCTH
BO3HMKHOBEHWSI HACNEeACTBEHHbIX MPU3HAKOB Mpu
cuenneHHOM HacnegoBaHUN, COCTaBeHNe reHoTu-
MNYECKMX CXEM CKpeLLMBaHUSA
OK 01 Tema Ne2.9. Tect
OK 02 'eHeTuka nona PaspaboTka rnoccapus
PelweHune 3agay Ha onpeaeneHne BepoOATHOCTU BO3-
HUKHOBEHWNSA HacneCTBEHHbIX MPU3HAKOB, CLENeH-
HbIX C NMOSIOM, COCTaBfIEHNE FEHOTUMNUYECKNX CXEM
CKpeLmBaHns
OK 01 Tema Ne2.10. Tect
OK 02 "eHeTUka Yenoseka PaspaboTka rnoccapus
PelweHune 3agay Ha onpeaeneHne BEpOATHOCTU BO3-
HUKHOBEHWNSA HacneaCTBEeHHbIX MPU3HaKoB, UCMOSb-
3ysi METOAbl reHETUKN YernoBeka, COCTaBNEHNE reHo-
TUNUYECKNX CXEM CKpeLLMBaHuS
lMogroToBKa YCTHbIX COOBLLEHUIN C Npe3eHTaunen o
HacneacTBEeHHbIX 3aboneBaHNAX YenoBeka
OK 01 Tema Ne2.11. Tect
OK 02 3aKOHOMEPHOCTU U3- PeweHne 3agady Ha onpegeneHve Tuna mytauum npu
OK 04 MEHYMBOCTU nepenave HacneacTBeHHbIX NPU3HAKOB, COCTaBne-
HWe reHOTUNUYECKNX CXEM CKpeLLMBaHuS
OK 01 Tema Ne2.12. Tect
OK 02 Cenekuusi opraHmamoB |(PaspaboTka rnoccapus
PelweHune 3agay Ha onpeaeneHne BO3MOXHOro BO3-
HUKHOBEHWNSA HacneaCTBEHHbIX MPU3HAKOB MO Cenek-
LnK, COCTaBreHne reHOTUMNYECKMX CXeM CKpeLlmBa-
HUS
Paspgen 3. Teopusn KoHTponbHas paboTta “TeopeTuyeckne acnekrbl
3Bonuumn 9BOMOLNN XN3HWN Ha 3emne”
OK 02 Tema 3.1. ®PpoHTanbHbIN ONPoC
OK 04 NcTopusa apontoumoH-  |PaspaboTka NieHTbl BpEMEHN pa3BUTUS IBOSOLMOH-
HOro y4eHus HOro y4yeHus
OK 02 Tema 3.2. ®PpoHTanbHbIN ONPoC
Mwukpoasontouns PaspaboTka rmoccapus TepMMHOB
OK 02 Tema 3.3. OueHnBaemas gucKyccus

Makpoasontouns

Pa3paboTka rmoccapus TepMnHoB




OK 02

Tema 3.4.

®poHTanbHbIN ONPOC

OK 04 BosHukHOBeHWe 1 pa3- |[loaroToBka n npeacTaBneHne YCTHOro coobLeHns
BUTME XN3HU Ha 3emrie (U NeHTbl BPpEMEHU BO3HUKHOBEHUS U Pa3BUTUS XKN-
BOTHOIO U pacTUTENbHOro Mupa
OK 02 Tema 3.5. ®PpoHTanbHbIN ONPoC
OK 04 MpouncxoxaeHue yeno- |PaspaboTka NEHT BPpEMEHU U MEHTarbHbIX KapT Ha
BEKa — aHTponoreHe3  |BblIOoOp:
“OBonouunsa coBpeMeHHoro Yernoseka”, “Bpems u
NyTW pacceneHnsa Yenoseka no nnavete”, “BnusaHue
reorpacuyeckomn cpeabl Ha Mopgonornio 1 punano-
noruto Yenoeeka”, “Hdenoseyveckune pacol”’, obcyxae-
Hue
Paspen 4. Okonorua | KoHTponbHasa paboTa “TeopeTnyeckme acneKkTbl
akonorun’
OK 01 Tema 4.1. TecT no aKkosnornyecknm aktopam v cpeaam XuUsHu
OK 07 Okornornyeckme dak- OpraHM3moB
TOPbI U Cpenbl XKU3HN.
OK 01 Tema 4.2. CocTtaBreHne cxem KpyrosopoTaBeLlecTB, UCMNONb3ys
OK 02 Monynsaums, coobue-  |Martepuanbl nekuun
OK 07 CTBa, 3KOCUCTEMBI PeLueHne npakTMKO-OpUEHTUPOBAHHBIX PACHETHbIX 3a-
AaHuiA No NepeHocy BeLecTBa 1 3Heprumn B 3KOCUCTe-
Max C COCTaBrieHMe TPohrYECKUX Liener u nupamumg,
Bromaccel 1 aHeprum
OK 01 Tema 4.3. OueHnBaemasi ANCKyccus
OK 02 Buocdepa - rmobanb- |Tect
OK 07 Hasa aKonornyeckas cu- |PelleHne NpakTUKo-OpMeHTUPOBAHHBLIX PACYETHbIX
cTtema 3aJay Ha onpeaenexHune nnowaan HacaxxaeHun ons
CHWXXEHUSI KOHLEHTPaLMN YrNEeKNcrnoro ra3a B atMo-
cchepe CBOEro pernoHa npoXxmBaHus
OK 01 Tema 4.4. Tect
OK 02 BrivsiHue aHTponoreH-  |PelueHne npakTMKO-OPUEHTUPOBAHHbBIX PacYeTHbIX
OK 04 HbIX DaKTOPOB Ha BMoO- [3ag4aHMi NO COXPAHEHWUIO NPUPOAHbBIX PECYPCOB CBO-
OK 07 cchepy €ro pervoHa nNpoXxxmeaHus
OK 02 Tema 4.5. OueHnBaemasi ANCKyccus
OK04 BnusaHue couymanbHo- BbinonHeHnsa npakTuyecknx sagaHuin:
OK 07 aKonormyeckmx pakro- |“OnpeageneHne CyToOYHOro paumoHa nuTaHus”,
poB Ha 340poBbe Yerno- |[“Co3gaHne nHAMBMAyanbHOM NaMSATKU NO OpraHu3a-
Beka LUK paumoHanbHON hn3nyeckon akTMBHOCTN”
BbinonHeHne nabopatopHon paboTbl Ha BbIOOP:
"YMcTBEHHasa paboTocnocobHOCTL",
"BnusiHme abnotndeckmx qoakTopoB Ha YerioBeka
(HM3Kne n BbICOKME TemnepaTypbl)"
*NMpodreccnoHanbHO- |3awumTa Kenca: npeacraBneHne pesynbTaTtoB peLle-
OPMEHTUPOBAHHO CO- |HUS KENCOB (BbLICTYMEHNE C Npe3eHTaLmen)
AepxaHuve
Paspgen 5. Buonorusa B
XN3HU
OK 01 Tema 5.2.2. BbinonHeHue kenca Ha aHann3 nHgopmMaummn o pas-
OK 02 BuoTtexHonoruu u xm- BUTMM BMOTEXHOMOIMMI C NCNOSIb30BaHMEM XNBOT-
OK 04 BOTHbIE HbIX, MPMMEHEHME NPOAYKTOB BUOTEXHOMOMMK B




MK 1.1

XU3HKU YenoBeka (Mo rpynnam), npeacraBneHune pe-
3yNnbTaToOB PELLEHNS KENCOB

Paspen 6. Bnoakono-
rmyeckKkue nccrnegoBa-
HUA

MpencraBneHne pesynbTaToB BbINOMHEHUS
y4yebHOo-nccnegoBaTenbCKMX NPOEKTOB (BbICTyNe-
HWe C Npe3eHTauunen)

OK 01 Tema 6.1. BbinonHeHne nabopaTtopHbixX paboT Ha BLIGOP B Mu-
OK 02 OcHoBHble MeToAbl 61O- [HUrpynnax:
OK 04 aKkonornyeckmx nccnego-| 1. BnusaHue Temnepatypbl Ha pocta n omsnonoru-
OK 07 BaHUM YEeCKYI aKTUBHOCTb JPOXOKEBbIX KIETOK
2. Bnuaxue yrnesBofoB Ha pocTa un pusumonormye-
CKYI0 aKTUBHOCTb APOXCKEBbIX KNETOK
3. CoyeTaHHOE BNUsiHWE TemnepaTypbl U yrneso-
A0B Ha pocTa N (PU3N0SOrMYecKyo akTUBHOCTb
OPOXOKEBbIX KNETOK
OK 01 Tema 6.2 BbinonHeHne y4ebHoO-nccnegoBaTenbCKoro npo-
OK 02 Buoakonornyecknin 3Kc-| ekta Ha BblIOop:
OK 04 nepumMeHT 1. OueHka kayecTBa aTMOCGEpPHOro Bo3ayxa
OK 07 2. OueHka kayecTBa NoYB METOAOM PUTOTECTUPO-
BaHWS
3. OueHka kayecTBa BOA MOBEPXHOCTHbIX Bogoe-
MOB MO OpraHoNenTUYECKUM U PUINKO-XMUYe-
CKMM CBOMCTBaMm
4. Bnuanue MNAB Ha pocT 1 pasBuTre CEMSIH BbIC-
LLUNX pacTEHUN
5. BnngaHne coneBoro 3arpa3HeHns Ha pocT 1 pas-
BUTME CEMSIH BbICLLUMX pacTeHUm
OK 01
OK 02 y
OK 04 BbinonHeHMe ak3aMeHaUMOHHbIX 3a4aHnin

OK 07




		2024-10-28T11:25:35+0500
	Скок Т.А.
	я подтверждаю этот документ




