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Mporpamma yyebHon ancunnnuHel buonorusa paspaboTaHa B COOTBETCTBUM C TpebOBaHUAMM
deaepanbHOro rocygapcrBeHHoro obpasoBaTtenibHoro craHgapTa (aanee — ®rOC) cpeg-
Hero obLero obpasoBaHus, yTBEPXKAEHHOIO NprMkazoMm MuHucTepcTBa 06pa3oBaHNS U HayKK
P® ot 17 masa 2012 r. Ne 413 (c U3MEHEeHUAMM 1 AONONHEHMSAMN); [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 pekomeHaauumn»
(BMecTe ¢ «PekomeHaauuamu no peanusaumm cpegHero obuiero obpasoBaHus B npegenax
OCBO€EHNSA obpasoBaTeribHOM NporpaMmmbl CpegHero npodgeccruoHanbHOro obpasoBaHusay),
®IrOC cpegHero npodeccnoHanbHoro obpasoBaHus, (ganee — CIrNO) no cneynanbHOCTH:
36.02.01 BeTtepuHapus, npumepHon paboyen nporpammont no obueobpasoBatenbHOM gnc-
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:
NnbuHa E.C., npenogasatens BIMOY «KypraHckum rocygapCTBEHHbIN KONNEoK»

PekomeHnaoBaHa K UCMOSIb30BAHUIO: CornacoBaHa:

[MpoTokon 3acegaHuns LMKNOBOW KOMUC- MO 3amecTtutens gupektopa no y4ebHou
cumn obeobpasoBaTtenbHbIX AUCLUM- paboTe Y3yH E. C.

NAnH

Ne 10 ot 27.05.2025 r.

MpeacepaTenb LUKIIOBOW KOMUCCUMU
Hosrum A. 1.

©UnbuHa E.C., TBINOY KK
©KypeaH, 2025
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1. OBLLASA XAPAKTEPUCTUKA PABOYEW NPOrPAMMbI YYEEHON
OVNCLUUNIHDbI

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.

3apauu:

* 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 TEXHOSIOMNN;
onpeaensaTb XuBble 0O0bEKTLI B NpMpoae; NpoBoAUTbL HABMIOAEHNSA 3a 3KOCMCTEMaMK C Le-
Nb NX ONUCAHNA U BbISIBIIEHNS €CTECTBEHHbLIX U @HTPOMOrEeHHbIX U3MEHEHWUI; HaxoauTb U
aHanu3anpoBaTb MHPOPMAaLINIO O XKMBbIX OObEKTax;

* pa3BuTME NO3HABATENbHbIX UHTEPECOB, UHTEMNNEKTYalNbHbIX U TBOPYECKMX CNIOCOBHO-
cTen obyyatoLmMxca B NpoLecce n3y4eHnsa 61Monormyecknx SBneHni; BolAatoLwmMxcsa 4OCTUKe-
HUIA Guonormu, Boweawmnx B ObLLEYEenIOBEYECKYIO KYNbTYpY; CIOXHbIX U NPOTUBOPEUNBLIX
nyTen pasBUTUA COBPEMEHHLIX HaYYHbIX B3rns4oB, Maen, TeOpPUn, KOHUEeNUun, rmnotes (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;

* MCMNOMb30BaHNe NPUOBPETEHHBIX BMONOrMYEeCKUX 3HaHUA U YMEHUIN B NOBCEAHEBHOM
XWU3HW O11S OLEHKN NOCNeACTBUA CBOEN AEATENbHOCTU (M AEATENbHOCTM APYrnX niogen) 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

HMCLIVII'IHVIHaprIe

OK 01. Bblbu-
paTb crnocobbl pelue-
HUSA 3agady npodeccu-
OHanNbHOW AeATeNbHO-
CTV NPUMEHUTENBHO K

B yactu TpyaoBOro BocnutaHus:

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

- TOTOBHOCTb K aKTUBHOW AeATeNbHOCTU TEXHONOru-
YecKkon 1 coumanbHOW HanpaBfEHHOCTKU, 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 fornyeckue AeMcTBUs:

- cCamMoCTOATENBHO POPMYNIMPOBaTb U aKkTyannanpo-
BaTb Npobnemy, paccMaTpuBaTb €€ BCECTOPOHHE;

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

- onpedensaTb Uenn AedTenbHOCTH, 3adaBaTth Napa-
METPbI U KPUTEPUN X AOCTUKEHUS;

- BbISIBNATb 3aKOHOMEPHOCTU 1 MPOTMBOPEYNS B pac-
cMaTpUBaeMbIX SIBIIEHUSIX;

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

- pa3BuMBaTb KPeaTMBHOE MbILLSIEHNE NPU PELLUEHUN
YKU3HEHHBIX NPobriem

©) 6asoBble uccnegoBaTesnibCkue 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, SKOHOMWUYECKMX, SKOMOrm4eckmx npobrnem uvernoBeyecTBa, a
TaKke B peLLUEHMM BOMPOCOB paLnoHanbLHOro Npnpogononib3oBaHmst; B Goop-
MUPOBaHUN LEHHOCTHOro OTHOLLEHWUSI K Npupoge, 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:
ocHoBoMonarawwmne druonorndeckne TEPMUHbI U NMOHATUA (KU3Hb, KneTka,
TKaHb, OpraH, OpraHuM3Mm, Bug, nonynaumsa, akocmuctema, GuoueHos, Bumo-
chepa; meTabonmam, romeocTtas, KNeTouHbI MMMYHUTET, OMoCcuHTE3 Benka,
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, aBontounoHHada Teopus Y. [lapBuHa, CUHTETHYE-
ckasi Teopus 3BONKOLMK, Teopust aHTpornoreHesa Y. [JapeuHa; Teopus 6uo-
reoueHosa B.H. CykauéBa; y4yeHus H.N. Basunosa - o LieHTpax MHoroobpa-
318 1 NPOUCXOXAEHUA KyrnbTypHbIX pacTeHuin, A.H. CeBepuoBa - 0 NyTsX U
HanpasneHusix asontoumun, B.UN. BepHaackoro - o 6uocdepe;

3aKoHbI (eAMHoOBpa3ns NOTOMKOB MEPBOro MOKOSEHUS, pacliensieHns npu-
3HaKOB, HE3aBMCUMOIO HacrneagoBaHua npusHakos IT. MeHgens, cuenneHHoro
HacnegoBaHWA NPU3HAKOB M HapyLeHus cuenneHus reHos T. MopraHa; ro-
MOSOMMYECKMX PSAOB B HacrneactBeHHom mameHumsoctn H.M. 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 NOJMy4YeHHbIE B X04e peLleHns 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 peLleHus;

- 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);
NPVHUMNbI (YNCTOTbI FaMET, KOMNIIEMEHTAPHOCTW);

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);

- chopmMupoBaTb YMEHUSI packpbiBaTb COAepXaHWe OCHOBOMOMaratwLLmx
BGMONOrMYEecKknX TEOPUN U MMNOTES: KIETOYHON, XPOMOCOMHOW, MyTaLMOHHOWN,
9BOMOLMOHHON, NPOUCXOXAEHUSA XU3HU N YenoBeka; BriageHne cuctemomn
3HaHW 06 OCHOBHbIX METOAAX HAaY4YHOro NO3HaHWUS, UCMONb3yeMbIX B G1ono-
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.
lekkensi, ®. Mionnepa, K. bapa), rpaHuubl X TPUMEHUMOCTU K XXUBbLIM 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 YEroBeEKa;

BGuonornyeckux npoueccos: obmeHa BewecTs (MeTabonuam), MHopmaumm
N npeBpaLleHns aHeprum, BpoxXeHnsi, aBTOTPOGHOIO U reTepoTPOHOro Tn-
NoOB NUTaHNS, (POTOCMHTE3Aa N XEMOCUHTE3a, MUTO3a, Meno3a, rameToreHesa,
ambpuoreHesa, NOCTAIMOPMOHANBHOIO Pa3BUTUSA, Pa3MHOXEHUSA, NHANBUAOY-
anbHOro pa3BUTUSA opraHmama (OHTOoreHesa), B3aMMOoLeNCTBUS reHoB, rete-
po3uca; 4eNCTBUIA NCKYCCTBEHHOMO 0Tbopa, cTabnnunampytowero, ABMXKyLLEro
N pas3pblBalOLWEro eCTECTBEHHOro 0TOOpa; annonaTpmMyeckoro 1 cuMmnaTpu-
Yeckoro BMAoob6pasoBaHus; BAUSHUS OBWXKYLLMX CUM 9BOMOLMN HA reHo-
doHa nonynauun; NpPUcnocobneHHoOCTM opraHM3mMoB K cpege obutaHus,




YyepeaoBaHUA HarnpaefeHu 3BOMOLUMK; KPYroBOpoTa BELLECTB U MNOTOKa
SHEprum B aKocMcTeMax;

- NpnobpecTn onbIT NPUMEHEHNST OCHOBHbLIX METOAOB HAy4HOro MO3HaHWS,
ncnonb3yembix B Guonormun: HabnoaeHus n ONUCaHNS XXMBbIX CUCTEM, MPO-
LleCCOB 1 SIBMEHWI; OpraHn3aummn n npoBeneHns GUonormyeckoro aKkcnepu-
MEHTa, BbIABWKEHUSA TMMNOTE3, BbISIBNATb 3aBUCMMOCTM MeXAy wuccnegye-
MbIMW BENUYMHAMMW, OOBACHSTE NONyYEHHbIE pe3ynbTaThl M (POPMYNMPOBaTh
BbIBOAbI C MCMOSb30BaHNEM Hay4YHbIX MOHATUIA, TEOPUIA 1N 3aKOHOB;

- cchopMumpoBaTb YMEHUSA BbIAENATb CYLLECTBEHHbIE NPU3HAKN BUPYCOB, Kre-
TOK MPOKapUOT N 3yKapWOT; OAHOKNETOYHbIX U MHOTOKITETOYHBIX OPraHn3MoB,
BMOOB, BUOreoLEeHO30B U 3KOCUCTEM; OCOBEHHOCTM NpoueccoB obmeHa Be-
LLIECTB M NPEBPALLEHMSA SHEPTUN B KNeTKe, (hOTOCMHTE3a, MIAacTUYECKOro m
SHepreTM4eckoro obMeHa, XeMoCMHTE3a, MUTO3a, Meo3a, ONog40TBOPEHUS,
pas3BUTUS U PAa3MHOXEHUS, UHONBMAYANbHOIO pa3BUTUsS opraHnamMma (OHTore-
He3a), 60pbObI 3a CyLLEeCcTBOBaHME, eCTECTBEHHOIO 0T6opa, BMaoobpasoea-
HWUS1, NPUCNOCOBNEHHOCTM OpPraHM3MOB K cpefe obutaHus, BAUSHUSA KOMMO-
HEHTOB 9KOCUCTEM, aHTPOMOreHHbIX N3MEHEHWI B 9KOCMCTEMAX CBOEN MeCT-
HOCTM, KpYroBOpoTa BELLECTB M NpeBpaLleHne aHeprim B brocgepe;

- chopMUpoBaTb YMEHUSA NPUMEHATL MOSyYeHHble 3HaHWUS ANnsa 06 bsACHEeHNs
Buonormyecknx NPOLIECCOB U ABMEHWUI, AN NPUHATUS NPAKTUYECKMX peLle-
HUA B NMOBCEAHEBHOW XXWU3HW C Lienbio obecnedeHns 6e30nacHOCTN CBOEro
300pOBbS 1 300POBbSA OKPY>XKaKLLMX Ntogen, cobnogeHns 3goposoro obpasa
XKM3HW, HOPM FPaMOTHOrO MOBEAEHUSI B OKPY>KatOLLEV NPUPOOHOW cpeae; Mno-
HUMaHNe HeobGXO4MMOCTM MUCMONb30BaHNA AOCTUXEHUIA COBPEMEHHON GMO-
norMmn 1 BUOTEXHONOTUIA ANSA PALMOHANBLHOIo NPUPOAONONb30BaHMUS; YMEHNE
NCnonb3oBaTb COOTBETCTBYHOLLUNE apryMeHTbl, BUONOrMYECcKyt0 TEPMUHOSO-
T N CUMBOSMKY ANS AoKas3aTenbCTBa poACcTBa OPraHNM3MoB pa3HbIX CUCTe-
MaTMYECKMX rpynn; B3aUMOCBSA3N OpraHM3MOB W Cpeabl 0OUTaHUst; eanHCTBA
YernoBeYyeckMx pac; HeobxoaMMOCTM 300POBOro obpasa XKnU3HWU, COXpaHeHus
pa3Ho06pa3ns BUAOB N SKOCUCTEM, KaK YCIOBMS COCYLLIECTBOBAHMS NPUPOabI
N 4enoBeYecTBa;

- cchopmmpoBaTh yMeHUs pellatb Gronormyeckmne 3agaydm, CocTaBnATb reHo-
TUNMYECKME CXEMbl CKPELMBaHUS [OM1S pasHblX TUMOB HacregoBaHus




NMPU3HAKOB Y OPraHM3MoB, COCTaBNATb CXEMbl NEPEHOCA BELLECTB U 3HEPTUn
B akocmucTemMax (Uenu NnuTaHnd, NULLEBLIE CETU), BbISBIATb NPUYMHHO-CIEa-
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); UHTEPNPETMPOBATL 3TUYECKME acneKkTbl 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 MHPOpPMaLUN U3 HECKOIbKMX UCTOY-
HUKOB, rPaMOTHO NCMNONb30BaTb NOHATUMHBINA annapaT 6uonoruu;

- YMeTb BblABUraTb rmnoTesbl, NMPOBEPATb MX 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 NONydYeHHble pe3ynbTaTbl HA YYEHUYECKMUX KOH-
hepeHLMsIX pasHOro ypoBHS;

OK 02. Ucnonb3oBatb
COBpPEMEHHbIE cpea-
CTBa Nowvcka, aHanusa
N NHTEepnpeTaumm UH-
dopmaumm n nHpop-
MaLUNOHHbIE TEXHOSO-
rmn ans BbINOMHEHUSA
3agad

B obnacTtu ueHHOCT 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;

-chopMmpoBaTb YMEHUSI KPUTMYECKM OLleHMBaTb MHdopMaumo Gruonoruye-
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;

- VHTEpPMNpETMpPOBaTb 3TUYECKME acnekTbl COBPEMEHHbLIX MCCreaoBaHWUiA B
Guonorun, meguumHe, BUOTEXHONOMMK; paccMaTpuBaTb rnobanbHble 3KOo-
rmyeckme npobrnemMbl COBPEMEHHOCTU, POPMUPOBATL MO OTHOLLEHUIO K HUM




npodeccmnoHarnbHom
AEeATEeNnbHOCTH

- COBEepLUEeHCTBOBaHME A3bIKOBOW U 4YMTaTENbCKON
KynbTypbl Kak CpeAcTBa B3auMOOEWNCTBUS MexXay
noabMm1 1 NO3HaHUA MUPa;

- OCO3HaHMe LEHHOCTU Hay4yHOW OeATerbHOCTU, ro-
TOBHOCTb OCYLLECTBMATb NPOEKTHYI U uUccrnenosa-
TENbCKYl AOedATenbHOCTb WHAMBUAYaNbHO U B
rpynne;

OenageHue yHuBepcarnbHbiMM y4ebHbIMM No3HaBa-
TenbHbIMU AENCTBUAMM:

B) paboTa ¢ nHdopmaumen:

- BNnageTb HaBbIkaMu NOSTy4eHUs MHGoOpMaLnn U3 Uc-
TOYHMKOB pasHbIX TUMOB, CaMOCTOATENbHO OCY-
LLeCTBNATb NOWUCK, aHanu3, CUCTEMATMU3aunIo U WH-
TepnpeTaumio MHoOpMaunn pasfnyHbIX BUOOB U
dopm npeacTaBreHus;

- co3gaBaTb TEKCTbl B pasnnyHbIX hopmMaTtax ¢ yve-
TOM HasHayeHus nHdopmMaunm 1 LeneBon ayouto-
pun, BbIBMpas onTumanbHyto ¢opMy npeacTasne-
HUSA 1 BU3yanuaauuu;

- OUeHVBaTb AOCTOBEPHOCTb, NEMMTUMHOCTb MHAOP-
Mauumn, ee COOTBETCTBME MPaBOBbIM N MOpPanbHO-
3TUYECKNUM HOpMaM;

- UICNONb30BaTb CpeacTBa UH(POPMALIMOHHbBIX N KOM-
MYHUKAUMOHHbBIX TEXHOMOMMA B peLleHnn KOrHUTUB-
HbIX, KOMMYHUKaTUBHbIX M OpraHn3aLMOHHbIX 3a4ad
c cobnogeHnem TpeboBaHUN SPrOHOMUKN, TEXHUKU
6e3onacHoOCTH, rMrneHbl, pecypcocbepexenns, npa-
BOBbIX M 3TMYECKUX HOPM, HOPM WMHpOpPMaLMOHHON
©esonacHocTy;

- BNnageTb HaBblkaMy pacno3HaBaHUs M 3aWmnTbl UH-
dopmaunn, MHpopmaumMoHHON B6e30MacHOCTU NnY-
HOCTH

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 MHAaMBMAayarnbHou paboTsl;

- 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 nose-
OEeHne B pasfnnyHbIX CUTyaumsix, NPosiBNATL TBOpYe-
CTBO 1 BoOOpaxeHue, OblTb MHNLNATUBHBIM
OBnapeHne yHuBepcaribHbIMU pPerynaTuBHbLIMU
OEeNCTBUSIMU:

) NPUHATUE Ce0A M Apyrux noaen:

- MPMHUMAaTb MOTMBbI M aprymeHTbl OpYyrux ntogen
npv aHanuae pes3ynbTaToB AeATENbHOCTH;

- Npu3HaBaTb CBOE NPaBO 1 NpaBO ApYrux fnogen 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;

- MPMHUMAaTL yvacTue B Hay4yHO-uccrnegoBaTenbckon pabote no Guonorum,
3KOMorMm N MeguumHe, NPoBOANMON Ha 6ase LWKOMNbHbLIX HAay4YHbIX O6LLEeCTB
n Ny6nu4HO NpeacTaBnATb NOydYeHHblE pe3ynbTaTbl HA YYEHUYECKMUX KOH-
bepeHLMSX pasHOro ypoBHS

OK 07. CopeiictBo-
BaTb COXPaHEHUIO
oKpy>KatoLLen cpeapbl,
pecypcocbepexeHuio,

B o6nacTnakonorn4yeckoro BOCnuUTaHus:

- CCbOPMUPOBAHHOCTb 9KOSTOrMYECKon KynbTyphbl, MO-
HUMaHWe BIANSHUS COLMANbHO-3KOHOMUYECKMX MPO-
LLeccoB Ha COCTOsIHME MPUPOLHON W coumanbHON

- BflafeTb CUCTEMOWN 3HaHUN 06 OCHOBHbIX METOAAX HAaY4YHOrO MNO3HAHWS, UC-
nonb3yeMblX B OMONOrMYECKUX UCCREAOBaHUSX XMBbIX OOBEKTOB M 3KOCK-
cTeMm (onucaHue, nsmepeHue, nposeaeHne HabnogeHui); 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 cpefle Ha OCHOBE 3HaHUs Lenen ycTonun-
BOro pasBuTUS YENOBEYECTBa;

aKTMBHOE Henpusatne AencTBUin, NPUHOCALLNX Bpen
oKpyXatoLen cpeae;

- YMEHMEe NpOorHo3npoBaTb HebGnaronpmaTHbIE AKOMO-
rmyeckme nocneacTens npeanpuHMMaemMblx aOen-
CTBUWW, NpegoTBpawaTh uXx;

- pacwmpeHmne onbiTa AesaTenbHOCTU 3KONOrM4YecKon
HanpaBlneHHOCTY;

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

- YMETb BbIABMATb OTNMYUTENbHbIE MPU3HAKN XUBbLIX CUCTEM, B TOM 4uChe
rpuboB, pPacTEHWUN, XUBOTHBIX W YenoBeEKa; NPUCMOCOBNEHHOCTb BUAOB K
cpene obutaHusi, abnoTMYecknx n BUOTUYECKMX KOMMOHEHTOB 3KOCUCTEM,
B3aMMOCBS3eN OpraHM3MOB B COOOLLECTBAX, aHTPOMOreHHbIX U3MEHEHWU B
9KOCUCTEMAX CBOEN MECTHOCTY;

- YMETb BblAENATb CYLLECTBEHHbIE NPU3HAKN BMONOrMYeCcKMX NpoLLeccoB: 06-
MeHa BeLecTB (MeTabonnam), HpopmaLmm 1 NpeBpaLleHns aHeprum, 6po-
XEeHWs, aBTOTPOHOro M reTepoTpooHOro TUMNOB NUTaHUs, POTOCUHTE3a U
XeMOCUHHTe3a, MUTO3a, Menosa, rameToreHesa, ambpuoreHesa, NOCTaMbpuo-
HanbHOro pasBUTUSA, PA3MHOXEHWS, UHOMBUAYANbHOIO pa3BUTUSA OpraHmama
(oHTOreHesa), B3aMMOAENCTBUSA rEHOB, reTepos3nca; 4EeNCTBUA UCKYCCTBEH-
HOro otTbopa, CTabuUNU3npPyrLLIEro, ABVXKYLLETO N pa3pbIBalOLLErNO ECTECTBEH-
HOro otbopa; annonaTpuyeckoro U CUMNaTpPUYECKOro BMOo00Opa3oBaHus;
BMUSIHMSA OBWXKYLLMX CU 9BOSNIOLMKN Ha reHodoHA, Nonynsaumu; npucnocob-
NIEHHOCTW OpPraHM3MOB K cpefe 00uTaHus, YepegoBaHUs HanpaBneHnin 3BO-
NoLMN; KPYroBopoTa BELLECTB Y MOTOKA SHEPTMN B 9KOCUCTEMAX

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

lMpoBeneHne BeTeprMHapHO-CaHUTaPHbLIX Meponpus-
TUIA NS NnpegynpexaeHnss BO3HMKHOBEHUST bones-
HeWn XXUBOTHBbIX

KOHTpOJ'Ib CaHNUTapPHOIro " 300rMrmMeHN4eCcKoro CoCToAHmnA 00BEKTOB XMK-
BOTHOBOACTBA 1 KOPMOB

MK 1.2. MNpoBeaeHune
npodunnakTU4ecKux,
ONarHOCTUYECKUX  1”
ne4yebHbIX Meponpus-
TUN

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

I'Ipe,u,ynpem,qume 3aboneBaHNn XUBOTHbIX, nposegeHne CaHUTapHoO-
ﬂpOCBeTMTeﬂbCKOVI OeATENbHOCTU.




2. CTPYKTYPA U COOEPXXAHWUE YYEBEHOW OUCLMMIUHBI

2.1. O6bem gucuunInHbI U BUAbI y4eOHOU paboThbl

Bua yue6HoM paboThbl

Oo61bem yacoB

O61bem ob6pa3oBaTenibHOW NporpamMMbl y4eO6HON AUCLUNIIUHDI 144
BT. Y.

OcHoeHoe codepikaHue 135
BT. Y.

TeopeTU4eckme 3aHATUA

(6 mom yucrie ¢ NpogheccuoHaIbHO-OPUEHMUPO8aHHbIM 79
codepxxaHuem — 8 yacos)

NpakTUYecKne 3aHATUA

(6 mom 4qucrie ¢ npogeccuoHarbHO-opUeHMUpPO8aHHbIM 50
codepxxaHuem — 16 yaca)

KoHTponbHble paboTbl 6
KoHcynbmauuu 3
lpomMexxymoyHass ammecmauyusi (3K3aMeH) 6




2.2. TemaTU4eCKMM NNaH U coaepxaHne y4ebHOU ANCLUNIIUHbI

HanmeHoBaHue
pasgernoB U TeM

CopepxaHme y4eb6HOro martepuarna (0OCHoBHoe 1 npodeccmoHanbHO-OpMEHTUPOBaHHOE), nabopaTop-
Hble U NMpPaKTU4yecKkne 3aHATUA, NPUKINAZHON MoAyNb (MPU HaNU4YnK)

O6be
M ya-

dopmupye-
Mble Komne-
TEHUUU

1

2

4

Pasgen 1. buonornsa Kak Hayka

Tema 1.1.
Buonorusa kak
Hayka

CopepxaHue y4eGHoro matepumana

Ne 1. Buonorusa kak Hayka. CBsA3b Guonorum ¢ gpyrumm Haykamm: 6noxmmms, buodunsnka, GuoHmka, reHoreo-
rpacpma n ap. Ponb n mecto 6uonorum B opmMmpoBaHnm COBPEMEHHOW HAaYYHOW KapTUHbI Mupa. 3HayeHune
Buonornyeckux aHaHun. ictopus Gruonormn. 3HavyeHme uuTonornm Ans passutusa 6Guonornm n No3HaHus npu-
poabl. MeToabl UMTONOrMK: MUKPOCKOMUS, XpoMmaTorpadus, anekrpodopes, MeTos MeveHblX aToMoB, Andde-
peHumanbHOe LeHTpUdyrnpoBaHmne, KynbTypa

(2]
NINN|W[O
@

OK 2

Paszpgen 2. Xumunueckni coctaB U CTPOEHUE KIeTKN

20

Tema 2.1
Bunonornyecku
BaXHble XMMmunye-
CKne coeguHe-
HUA

CopepxaHue y4eBGHoro matepumana

»

Ne 2. Xumuuyeckumn coctaB KneTku. HeopraHndeckne BeLLecTBa KIeTkKn, x bronornyeckas porb.
OpraHunyeckue BelecTtsa kneTkn. buonorndeckme nonumepsl. benkn. CtpykTtypa n doyHKunmn 6enkoBon mone-
Kynbl. PepMeHTbl, NPUHUMN UX AencTeud. Yrnesoasl. bronorndeckne pyHkunn yrnesonos.

Jinnngpbl. O0wmii nnan ctpoenust. MmapoduneHo-rnapodobHelie ceonctea. Knaccndmkaums nunngos. bruono-
rmveckne doyHkumm nunugos. AT®. Ctpoenne monekynbl AT®. Buonornyeckme yHKUMM

N

Ne 3. NMpakTnyeckas pab6ora Ne 1.

«Bnonornyeckas ponib MMHepanbHbIX BelecTB B 06ecneyYeHmn X1u3HeaeATeNIbHOCTU OPraHu3mMoB,
nposiBNeHusi aucbanaHca MMHepasrbHbIX 3JIEMEHTOB»

ButamuHbl n Guonornyeckn aktuBHble 406aBKKN, NX 3HAYEHWE B XXM3HN OpraHn3ama venoseka. 'mno- n aBuTa-
MWHO3bl MX NOCNEACTBUSI.

Ne 4. Benku. Jlunuabl. Yrnesoabl

AMWHOKNCNOTbI — MOHOMEpPLI 6enkoB. He3ameHMble U 3aMEHNMbIE aMUHOKUCNOTbI. AMUHOKUCITOTHBIN CO-
cTaB. YPOBHW CTPYKTYpbl 6EMKOBON MOMEKy bl (NepBUYHAsA, BTOPUYHAS, TPETUYHASA U YeTBEepPTUYHAs CTPYK-
Typa). Xumunyeckune csonctaa 6enkoB. bronornyeckne dpyHkuun 6enko. MoHocaxapuvabl (rntokosa, pubosa u
Aesokcupubosa), gucaxapuapbl (caxaposa, flaktosa) n nonucaxapuabl (kpaxman, rivkoreH, uenntonosa). buo-
normnyeckne yHKUUN yrnesoaos. Tpurnuuepnapbl, gocdonunugbl, cteponapl. MmapodunbHo-rimapodobHble
cBonctBa. buonornyeckne yHKLMM NUNUAOB.

Tema 2.2.

CopepxaHue y4ebHoro matepunana

OK 01
OK 02
OK 04




Buonornyecku
BaXHble XMMUYe-
CKue coeauHeHus

Ne 5. JlabopaTtopHasn pa6oTta Ne 1

«'mapodunbHo-rmapoc¢obHLIE CBOMCTBA NUMNUAOBY

CpaBHeHue yrneBonoB, 6€nkoB 1 NUNMAOB Kak UCTOYHUKOB SHEPTUN.

Tpurnuuepuapl, dochonunuabl, cteponapl. MmapoduneHo-rnapodobHble ceBoncTea. bruonoruyeckme yHk-
unn nunuagos. CpaBHeHWe yrneBogoBs, 6enkoB 1 NMNUOO0B Kak MCTOYHUKOB SHEPTun.

Ne 6. HykneuHoBble kucnotbi: JHK n PHK.

Tema 2.3. CTpyk-
TYpPHO-PYHKLMO-
HanbHaA opraHu-
3aumA KneTokK

HykneoTungbl — MOHOMEpPLI HYKITEMHOBbLIX KNCoT. CtpoeHne n yHkumm OHK. CtpoeHune n doyHkumm PHK. ATO: OK 01
CTPOEHNE U (PYHKLMK OK 02
Ne 7. llabopaTtopHas pabota Ne 2 «<OnpeageneHue ButammHa C B npogyKTax NnUTaHMA» OK 04
lMoaroToBka BapMaHTOB ONbITa, HAGMAEHME 3a Ka4eCTBEHHbIMWU peakunsamn, 3anonHeHne paboyen Tabnuupbl,
NHTEpnpeTaums Habngaemblx ABNEHUN, PopMynNMpoBaHNe BbIBOAOB
CopepxaHue y4ebHoro matepuana
Ne 8. LiuTonorusa — Hayka o knetke
KneTka kak uenocTtHas »xuasi cuctema. ObLume npusHaku KNeTok: 3amkHyTas HapyXHast MembpaHa, Monekynbl
AHK kak reHeTu4eckun annapaT, cuctema cuHTesa benka. OK 01
CTtpoeHue aykapuoTnyeckon kneTkn. OCHOBHbIE OTNINYMSA PACTUTENBHOM, XXMBOTHOW 1 rpnbHoM kneTkn. MNoeepx- OK 02
HOCTHbIE€ CTPYKTYpbl KNETOK— KINeTOYHasi CTEeHKa, MUKOKanuke, nx dyHkuun. Nnasmartmdeckas membpaHa, ee
CBOWCTBA U (PyHKLMN.
LunTtonnasma n ee opraHomabl. OgHoMemOpaHHble opraHomabl knetkn: JMNC, annapaTt Nonboxu, NM30COMbI.
[MonyaBTOHOMHbIE OpraHouabl KNeTKU: MUTOXOHAPUM, nnactuabl. [poncxoxaeHme MUTOXOHAPUI U nnacTug.
Buagpbl nnactng. HemembpaHHble opraHouabl KNeTKU: pubOCOMbI, KINETOYHbIN LEHTP, LLIEHTPUOSN, PECHUYKN, XTY-
TUKN. OYHKLMN OpraHoOnaoB KNeTku. BkroyeHus.
Anpo — perynsatopHbIn LeHTp kneTku. CTpoeHune aapa: agepHas obonoyka, kapuonsnasma, XpoMaTuH, S4PbILLKO.
XpoMocoMmbl. TpaHCNOPT BELWECTB B KINETKe
Ne 9. KneTto4yHas Teopus
OCHOBHbIE NOMOXEHNST COBPEMEHHON KNETOYHOM TEOPUMK. TUNbI KNETOK: ayKapnoTnieckasi u npokapunoTnye-
ckasi. CpaBHUTENbHASA XapakTepucTmKa KNeToK aykapuoT (pacTUTENbHON, XXUBOTHON, rpubHon). CTpoeHne
NPOKapuUOTUYECKON KNETKN.
Ne 10. JTabopaTopHas pa6ota Ne 3. «kM3yyeHne cTpoeHMA KNEeTOK pacTeHUN, XMBOTHbIX U GakTepui noa
MMKPOCKONOM Ha rotToBbIX MUKpOMNpenapatax U ux onmcaHuey.
KneTku (pacTeHus, >XMBOTHbIE, rpMbbl) U KNETOYHbIE BKIMOYEeHUS (Kpaxmarn, KapoTUHOMAbI, XIoponnacTbl, Xpo- OK 01
MOMNacTbl)» OK 02

MprobGpeTeHne onbiTa NPUMEHEHNSI TEXHUKM MUKPOCKOMNMPOBAaHMS NMPU BbINONTHEHUM NabopaTopHbIX paboT, Bbl-
AIBMEeHMe pasnuunin Mexay nsydaembiMu o6bektamu, UHTepnpeTauus Habnwgaembix SBNeHni, hopmynnposa-
HVE BbIBOAOB

Ne 11. JlabopaTopHas pa6oTta Ne 4 «[lpoHMuaeMocTb MeMOpaHbI (Nnasmonus, AensasMonus)y




[MOBEPXHOCTHbIE CTPYKTYPbl KNETOK — KNEeTOYHas CTeHKa, FMUKOKanuke, nx dyHkumn. Nnasmartmdeckas mem-
OpaHa, ee cBonCcTBa M YHKLMMW.
Lintonnasma n ee opraHoungpl.

Pasnen 3 XKnsHepeATenbHOCTb KNETKU 10
CopeprkaHue y4ebHoro matepuana 2
Tema 3.1. Ne 12. Bupychbl — HeKneTouHble hOpMbl XU3HM. 2
Bupychbl CTpoeHune NpocCThbiX U CAOXHbIX BUPYCOB, PETPOBMPYCOB, bakTepmnodaroB. XXusHeHHbi umkn JHK-cogepxa- OK 02
wmx supycos, PHK-cogepxawmx Bupycos, 6akrepunocaros. BUY, renatut yenoseka. OK 04
Bakrepun. ObLias xapakrepucTtuka. lNoHATMe wramm. Bupyckl n 6akrepun: cxogctea v pasnmuns
Tema 3. 2 CopepxaHne y4ebHoro matepuana 2
BuocuHTtes 6enka | Ne 13. NMpakTuyeckaa pa6ora Ne 2 «PelwieHune 3agay Ha onpeaeneHue nocnegoBaTerlbHOCTU HYKNeoTU- 2 OK 02
poB» [eHeTnyeckasa nHdopmauna n JHK. Peanusaums reHeTu4eckon MHopmMaumm B kneTtke. MeHeTnyeckun OK 04
Kod 1 ero cBoOMcTBa. TpaHcKpunuus — MaTpuyHbin cnHte3 PHK. TpaHcnsaumsa — buocuHTes 6enka. Otanbl TpaHc-
nauun. KognposaHue ammHokmcnoT. Ponb pubocom B GuocmHTese 6enka
CopepxxaHne y4ebHoro matepuana 4 OK 02
Ne 14. O6meH BewecTB 1 3Heprum. 2 OK 04
AccMunaums 1 ANCCUMUNALUS — ABe CTOPOHbI MeTabonuama. Tunbl oOMeHa BeLLeCTB: aBTOTPOMHbIN N reTe- MK 1.1
Tema 3.3 O6meH | pOTPOMHbLIN, a3pO0OHbLIN 1 aHAa3POOHLIN. JHepreTudeckoe obecneyeHne kneTku: npespalleHne AT B obMeH-
BewecTB HbIX npoueccax. PepMeHTaTUBHbIN XapakTep peakuuin KneToyHoro metabonmama
:Hr;%eraﬁameuue Ne 15. OgHOKNeTOUYHbIe OpraHU3Mbl ) 2
B KneTKe KonoHuaneHble opraHuambl. MHOrokneTouHble opraHuambl. B3aumMocBsisb 4YacTelr MHOrOKNEeTOYHOro opra-
H13ma. PyHkumnsa. OpraHbl U CUCTEMbI OpraHoB. AnnapaTbl OpraHoB. [oMeocTas opraHnama 1 ero nogaepxaHve
B NpoLecce XnsHeaeaTenbHOCTH.
“CTpoeHune opraHmsma” nsyvaetcs yrnybneHHo Ha npumepe OpraHN3MOB XUBOTHbIX.
Ne16. KoHTponbHas pa6oTa 1. MonekynsipHbIin ypOBEeHb OpraHu3auum 2
Pasgen 4. PasaMHOXeHUe U nHaMBuAayanbHoOe pa3BUTME OpraHu3mMoB 18
Tema 4.1. CogepxaHue yyebHoro matepuana 2
XKu3sHeHHbIN MpodpeccnoHanHO-OpMEHTMPOBaHHOE coAepXKaHue 2
LUK KNeTKU Ne 17. )Ku3HeHHbIN UMK KIeTKn 2
KneTouHbIN LMK, W XXU3HEHHBIN LMK KNneTkn. MHTepdasa n mutos. Npouecchl, npoTekatowwme B MHTepdase. OK 02
Pennukaumnsa — peakuma matpuyHoro cuHtesa [HK. CtpoeHne xpoMocoMm. XpOMOCOMHbIN Habop — KapuoTun. OK 04
AvnnovaHbIn 1 rannongHbii XpOMOCOMHbIE Habopbl. Xpomatuabl. Lintonornyeckne OCHOBbI Pa3MHOXEHUS U MK1.5

nHamBuayanbHOro pasBnTmna opraHM3MoB. JJ,eneHme KneTkn — muto3. Ctagum muTtosa. I'Ipou,ecc:bl, nponcxoan-
e Ha pa3HbIX CTaanax MUTO3a. Buonornyeckuii cMbicn MUTO3a. I"IporpaMMMpyeMa;l rmbenb KNeTkM — anonTo3




Tema 4.2. CopepxaHune y4ebHoro matepuana 4
®dopmbl pasMHO- | podreccuoHanNbLHO-OPUEHTUPOBaAHHOE coaepXKaHue
XXeHUA opraHn3- | Ne 18. PopmMbl pa3MHOXEeHUA opraHuamMoB. becrnonoe 1 nonosoe pasmHoxeHue. Bugbl 6ecnonoro pasamHo- 2 OK 02
MOB XeHund: NpocToe AerneHne HaaBoe, NovKkoBaHWe, pasMHOXEHWE cropaMu, BereTaTUBHOE pa3MHOXeHue, par- MnK1.2
MeHTauus, KNoHupoBaHue. Nonosoe pasMHoXeHune. TeopeTudecknin matepuan TemMbl “©opMbl pasMHOXEHUS
OpraHn3moB” nsy4yaeTtcs yrrybneHHO Ha NnpyMepe opraHnama pacteHuin. PasmHoXeHne YyenoBeka n XXMBOTHbIX
paccmaTtpuatoTcs 0630pHO.
Ne 19. NameToreHe3. [loBegeHne xpomocom B Mmenose. KpoccuHrosep. buonornyeckui CMbICn 1 3Ha4YeHmne 2
mMenosa. [ameToreHes — npouecc obpasoBaHNS NOMOBbIX KIETOK Y XNBOTHbIX. OCOBEHHOCTU CTpOoeHUs snLe-
KNeToK 1 cnepmartosoungos. Onnogoreoperue. lNapTeHoreHes.
CogaepxaHue yyebHoro matepuana
Ne 20. UHauBMayanbHoOe pa3BuTUE opraHuamoB. [MocTambproHanbHbIi nepuogd. MNpsimoe n Henpsimoe pas-
Tema 4.3. BuTMe. Passntne c metamopo3om y 6€Cno3BOHOUHbBIX M MO3BOHOYHLIX XXMBOTHLIX. CTagmm NoCTaMOpUoHarb- OK 02
OHTOreHes Xu- HOro PasBMTUS Y XKMBOTHBIX 1 YeroBeka. [Neproabl OHToreHesa YenoBeka. buonornyeckoe crapeHve n cMepThb. OK 04
BOTHbIX U Yeno- | [epoHTONOMMA.
BekKa FameToreHes y XnBoTHbIX. CnepmaToreHes n ooreHes. CTpoeHue nonoBbIx kneTok. OnnogoteopeHne n ambpu-
OHarlbHOE pa3BUTUE XMBOTHbIX. [lapTeHoreHes. AmbpuroreHes (Ha Nnpumepe naHueTHuka). Ctagumn ambpuore-
Hesa
CopepxaHne y4ebHoro matepuana 10 OK 02
Ne 21. TKkaHu XMBOTHbIX. CTPOEHME OPraHoOB U CUCTEM OPraHoOB XUBOTHbIX. PYHKLMOHANbHAsA cMcTema opra- 2 OK 04
HOB. [MpMYUHBI HapyLIEHNA pa3BUTUS opraHnaMoB OpraHbl penpoaykumnm, CTpoeHne u yHkuumn. MHpekumn n
nx NpegynpexgeHue.
Tema 4.4. Oco- 22. T'omeocTas. [oMeocTas opraHMama u ero nogaepxaHve B NpoLEecce X1U3HeaesaTeNbHOCTU. 3Ha4YeHne 2
OEeHHOCTU CTpoe- | NPOSIBNEHUS Pa3gpPaKMMOCTU U perynaumm
HUNA Ne 23. PazaMHOXeHUe XXNUBOTHbIX U ero 3Ha4YeHue. pouecchl XNU3HeaeAaTeNbHOCTU XXUBOTHbIX. 2 OK 02
M pa3BUTUA MaK-
poopraHusma Ne 24. NMpakTuyeckasn pad6oTta Ne 3 TkaHM XMBOTHbIX Pa3paboTka MeHTaNbHOW KapTbl TKAHEW, OPraHoB U 2
CUCTEM OpPraHoOB XMBOTHbIE C KPATKON XapaKTepPUCTUKOM UX OYHKLNNA.
Ne 25. MNMpakTnyeckaa pabota Ne 4 3aboneBaHusi XXMBOTHbIX BupycHble 1 6akTepunanbHblie 3abonesaHns 2 OK 02
XMBOTHbIX. dNNOAEMUYECKUIA (INN300TUHECKMI, aNnuToTU4EeckMin) npouecc. Obme NpMHLMNbLI NCNONb30Ba- OK 04
HUS1 nekapcTBeHHbIX BewecTB. OCOBEHHOCTU NPUMEHEHNsT aHTUBNOTHKOB MK 1.2
Pasgen 5. HacneactBeHHOCTb U U3AMEHYUBOCTbL OPraHM3mMoB 18
Tema 5.1 3akoHo- CogepxaHue yyebHoro marepuana 6
MepHocTK Hacne- | N2 26. OCHOBbI reHeTUKU. [[eHeTHKa Kak HayKa O HacneaACTBEHHOCTU U M3MEHYNBOCTM OpraHm3mMoB. OCHOBHbIE 2

AoBaHuA

reHeTU4YecKkMe NOHATUS U CMMBOJbI. Bknag poccuinckmx 1 3apybeskHbIX yYeHbIX B pasBuTue reHeTuku. Metoabl
reHeTuKM (rMbpuaoNorMyecknin, LMTOreHETUYECKUI, MOTEKYNSPHO-FEHETUYECKMI).




Ne 27. 3akoHOMepHOCTU ob6pa3oBaHuA rameT. 3akoHbl [. MeHgens: MoHorMbpuaHoe ckpelumBaHue. 3akoH
eanHoobpasnsa NepBoro NokoneHus. 3akoH pacllenneHns npuaHakos. LintTonormyeckne oCHoBLI MOHOrMGpUA-
HOro ckpelwmBaHus. 'MnoTesa YACTOThl rameT. AHanusnpylowee ckpewmBaHme. QurnbpmaHoe ckpelmBaHme.
3akoH He3aBMCUMOro HacrneaoBaHus nNpusHakoB. [NonurMbpruaHoe HacnegoBaHMe M ero 3aKOHOMepHoCTW. [Ou-
rmbpuaHoe cKpelmMBaHue. 3akoH HE3aBUCHMMOIO HacnegoBaHMs NpuaHakos. [onurnbpmuaHoe HacnegoBaHme m
€ro 3aKOHOMEPHOCTH

Ne 28. NpakTuyeckasn paboTta
Ne 5. PewweHue 3aga4 Ha MOHO- U AUrMOpUAHOE CKpewmnBaHue

PelleHne 3agay Ha onpeaeneHne BepoATHOCTU BO3HMKHOBEHNA HacneacTBeHHbIX NPpnU3Hakos npmu MoHo-, Au-,
I'IOJ'II/IFVI6pVID,HOM N aHanm3npywwem cKkpewmnBaHnn, coctaBiieHne reHoOTUMnN4eCKMX cXxem CKpeLimBaHu4.

OK 01
OK 02
MnK 1.1

Tema 5.2. Cuen-
NeHHoe Hacnepo-
BaHue Npu3Ha-
KOB

CopepxaHue y4eGHoro matepumana

Ne 29.3akoHbl T. MopraHa. CuenneHHoe HacnegoBaHWE reHOB, HapyLIeHMEe cuenseHns. XpoMoCoOMHas Teo-
puUsi HacrneacTBEHHOCTU. [eHeTnYeckoe KapTMpoBaHME XPOMOCOM. Mcnonb3oBaHWe KpOCCUMHroBepa AN Co-
CTaBMEHNS reHeTUYECKMX KapT XPOMOCOM

N[

Ne 30. MpakTnuyeckas pa6ota Ne 6. 3agaum Ha cuenneHHoe HacnegoBaHue
PeweHwne 3agad Ha onpegeneHne BEPOATHOCTN BO3HUKHOBEHNSA HACNEeACTBEHHbIX MPU3HAKOB NpW CUENIIEH-
HOM HacnegoBaHUN, COCTaBIIEHNE FrEHOTUMUYECKNX CXEM CKpeLLMBaHUS.

OK 01
OK 02
MnK1.2

Tema 5.3.
3aKkoHoMepHOCTH
M3MEH4YMBOCTU

CopepraHue y4ye6GHoro matepumana

Ne 31. Buabl nameH4ymBocTM Ponb cpeabl B HEHAcNeaCTBEHHON M3BMEHUYNBOCTU. XapaKkTepucTmka moamdmka-
LMOHHON M3MeHYMBOCTWN. BapmauunoHHbli pag u BapnaunoHHasa KkpmBasa. Hopma peakumn npusHaka. Konude-
CTBEHHbIE M Ka4eCTBEHHble NPU3HaKM N UX HopMa peakuun. CBoMcTBa MOANMDUKALMOHHON N3MEHYNBOCTMW.
HacnegcTtBeHHas, unm reHotTunuyeckass nameH4mBocTb. KombuHatuBHaa mameH4mBocTb. Menos n nonoson
npoLuecc — OCHOBa KOMOMHATUBHOW n3MeH4YnBocTU. MyTaumnoHHas nameH4nBocTb. Knaccndukaums mytauumn:
reHHble, XPOMOCOMHbIE, reHOMHbIE. YacToTa 1 NpuunHbl MyTaumnn. MyTtareHHble dpakTopbl. 3aKOH roMmonoruye-
CKMNX psooB B HacneacTBEHHON N3MEHYMBOCTU
H. L. BaBunosa

N[

Ne 32. NpakTnyeckaa paborta Ne 7 Kom6mHaTMBHaA n3MeHUMBOCTb. PelleHne 3agay Ha onpeaeneHne Be-
POATHOCTU BO3HUKHOBEHMS HACNeOCTBEHHbLIX MPU3HAKOB NPU PasfMyHbIX TUMax B3auMOLENCTBUS FEHOB, CO-
CTaBfEHNE FEHOTUMMUYECKUX CXEM CKpeLLMBaHMUS

OK 01
OK 02

Tema 5.4. NeHe-
TUKa YyenoBekKa

CogepxaHue yyebHoro marepuana

Ne 33. lNMpakTuyeckasn pabota Ne 8. leHOoTMNMYEeCKNEe CXxeMbl CKpeLunBaHuA

bonesHu ¢ HacneacTBEHHOM NpeapacnonoXXeHHOCTLIO PelueHne 3agay Ha onpegeneHme BepoATHOCTU BO3HUK-
HOBEHWUS HAacCNeACTBEHHbIX MPU3HAKOB, NCMONMb3yst METOAbl FEHETUKM YenoBeka, COCTaBneHMe reHOTUNNYEeCKNX
CXeM ckpelmBaHus. NpeacraBneHne yCTHbIX COOBLLIEHMI C Npe3eHTaumen 0 HacneaCTBEHHbIX 3ab0neBaHNsax
yernoBeka

OK 01
OK 02

Ne 34. KoHTponbHas pabota Ne 2. CtpoeHue u hyHKLUM OpraHu3mMa

N

Pasgen 6. 3BontounoHHaa 6uonorusa

o

CogepxxaHne y4ebHoro matepuana




T 61 3 Ne 35. lNepBble 3BONMOLNOHHbIE KOHLENUUU. 2
uﬁg:Héﬂ' ng::; "pagyanunctunyeckaa apontoumoHHasa koHuenuma XK.b. Jlamapka. [svxyLumne cunel aponounn. KpeaumoHmsm m
" ee MecTo B 6uo- | TPaHcdopmmam. CructemaTuka K. JInHHes v e€ 3HadeHue ansa popMupoBaHus naev 3sonoLmm OK 02
norum lMpeanocbInNkn BO3HMKHOBEHMS AapBMHM3Ma. OBosoLmMsa BUAOB B npupoae. bopbba 3a cywecTtsoBaHue. Ecte- OK 04
CTBEHHbI OTOOP.
CogepxaHue y4yebHoro marepuana 2
Ne 36. Mukpoasontouus [IrxyLine cunbl (akTopbl) asonoumm. MyTaumoHHbIM npouecc U KoMbrHaTUBHas 2
Tema 6.2. Mukpo nameH4YnBoCcTb. Murpaums. Nsonsums nonynsauuin: reorpaduyeckas (NpocTpaHCTBEHHas), Guonornyeckas (pe-
3BOMIOUMS NPOAYKTUBHAS).
EcTtecTtBeHHbIN 0TOOP — HanpaensawLwmi dakTop asonouun. bopbba 3a cylecTBoBaHME kak MeXaHU3M aewn- OK 02
CTBUSI €CTECTBEHHOIO 0TOOpa B nonynsumsax. Bug v ero kputepun (npmsHakn). BugoobpasoBaHue Kak pesyrnb-
TaT MMKPO3BOSOLNN
Tema 6.3. Makpo- CopepxaHune y4ebHoro matepuana 4
aBonouuA Ne 37. MakpoaBontouusa. PopMbl 1 OCHOBHblE HanpaBneHns makpoasorntounn (A.H. Cesepuos). MNMytn gocTtu- 2
XeHus Bruonornyeckoro nporpecca: apomopdo3s, nanoagantaumd, odwas gereHepauusi. Metoabl M3yyYeHus OK 02
MakpoaBomnounn. 3akoH 3apogplweBoro cxoactea (3akoH K. Bapa). buoreHetnyeckun 3akoH (3. Nekkenb, O.
Mionnep). Obuwme 3akoHOMEPHOCTM (NpaBuia) 3BOLNA
Ne 38. NMpakTnyeckas pad6oTta Ne 9. Mopdonormyecknm Kputepum
CpaBHeHve BUOoB Mo MOPONOrMyeckomy KpUTEPUIO
Pasgen 7. Bo3HUKHOBeHUE 1 pa3BUTUE XXU3HU Ha 3emne 10
CogepxxaHue y4ebHoro matepuana 4
Ne 39. N'MnoTe3bl U TEOPUU BO3HMKHOBEHUA XN3HU Ha 3emne. KpeaunoHnsm, Camonpomn3BosibHOE (CroH- 2
Tema 7. 1. 3a- TaHHOEe) 3apoXaeHne, CTaumMoHapHOe COCTOsHME, NaHcnepmMus, 6uonoas. Havyano opraHn4yeckon 3BOOLUN. OK 02
poxaeHune u pas- | [NogBneHne NepBbiX KNETOoK. IBoMoUna MetTabonmama. OBontoumns nepBbiX KNeToK. [1pokapnoTel 1 aykapu- OK 04
BUTHE XKU3HU oTbl. [NponcxoxxaeHme MHOroKNeTOYHbIX OpraHn3mMoB. Bo3HNMKHOBEHME OCHOBHbLIX LL@pCTB 3yKapuoT.
Tema 7.2. OCHOBHbI€ YepTbl 3BONOLUNN pacTUTENbHOro MMpa. OCHOBHbIE YepTbl 3BOMOLUN XXMBOTHOIO Mypa
Cucrtema opraHu- | Ne 40. Pa3BuTtue XuU3Hu 2
yeckoro mupa MpencraBneHne yCTHOro COOBLLEHNS 1 NEHTLI BPEMEHWU MO OCHOBHLIM 3Tanam BO3HUKHOBEHUSA N Pa3BUTUSA XKK-
BOTHOrO M PpacTUTENbHOrO MMpa, MOArOTOBMEHHbIX MO NEPEYHI0 MCTOYHMKOB, PEKOMEHAOBAHHbIX NpenoaaBaTte-
nem
CogepxxaHune y4ebHoro matepuana 6
Tema 7.3. MNMpowuc-
XoxXaeHUe ueno- Ne 41. AHTpononorusa — Hayka o YyenoBeke. Cuctematmyeckoe nosnoxeHme yenoseka. CxoacTBO Yenoseka 2 OK 02
C XMBOTHbIMW. OTANYNA YenoBEKA OT XUBOTHbIX. [1pAMOXOXAEHNE N KOMMIEKC CBA3AHHbIX C HUM NPU3HAKOB. OK 04

BeKa — aHTpono-
reHe3. OCHOBHbIe
cTaguv  3BOJIO-
LMK YyenoBeka

Pa3BuTne ronoBHOro mosra 1 BTOPON CUrHanbHON cucteMbl. COOTHOLLIEHNE BUONOrNYeCcKnx n counanbHbIX
¢hakTopOoB B aHTpOnoreHeae

OcHoBHbIE CTaauKn aHTpornoreHesa. [Apnonntekn — npeaky YenoBeka n 4enoBekoobpasHbix 06e3bsH. MpoTo-
aHTpon — NpeaLecTBEHHUK YernoBeka. ApxaHTpon — ApeBHENLWNI YenoBek. NaneoaHTpon — ApeBHUA Yero-
BEK. HeoaHTpon — YenoBeK COBPEMEHHOIO TUna. 3BOSIOLMS COBPEMEHHOIO YerioBekKa.




Yenoseyeckne packl. OcHoBHble BornbLuMe packl: eBporneonaHas (eBpasminckas), Herpo-aBcTpanongHas (aksa-
TopuarnbHas), MOHronouaHas (asvaTcko-amepukaHckasi). Bpems 1 MecTo BO3HMKHOBEHMST YenoBeYeCckMx pac.
EOMHCTBO YernoBeYeckunx pac

Ne 42. YenoBeuveckue pacbl OcHOBHbIE GonbLUME packl: eBponeongHasa (eBpasuinckas), Herpo-aBcTpanova- 2
Has (3KBaTopuMarnbHas), MOHronomgHas (asnaTtcko-amepukaHckasd). YepTel npucnocobneHHoCcTH npeacraBuTe-
nen YenoBeYeCcKnx pac K yCrnoBusiM cyllecTBOBaHWUs. EAMHCTBO YenoBeyeckux pac. Kputuka pacmsma
Ne 43. NMpakTuyeckas padota Ne 10. MyTn pacceneHns Yenoseka no nrnaHeTte 2
Bpems n nytu pacceneHus yenoseka no nnaHete. NMpucnocobneHHOCTb YenoBeka K pasHbIM YCrOBUSAM
cpenbl. BrnivsHne reorpadumyeckon cpegbl Ha MOpPdOornio 1 hnsnonornio Yenoseka
3awuTa NeHT BpeMeHN U MeHTanbHbIX KapT B popmaTte yCTHOro coobLueHus, MOAroTOBMEHHbIX MO NepPeYvHIo
MCTOYHUKOB, PEKOMEHAOBAHHbIX Npenogasartenem
Pasgen 8. OpraHM3smbl 1 OKpyxarowasa cpega 6
CopepxxaHne y4ebHoro matepuana 4
Ne 44. 3xonorusa Kak Hayka. BogHasi, Ha3eMHO-BO3ayLUHAsA, NOYBEHHAs, BHYTPpMOpraHnameHHas. Pursmko-xu- 2 OK 01
Tema 8.1. Skono- |_Muueckme ocobeHHoCcTU cped obutTaHmsa opraHn3moB. [NprucnocobreHns opraHM3MOB K XKM3HW B pasHbIX cpeaax. OK 07
M Kak  Hayka. Ne 45. Jkonornyeckue cpakropsbl 2
Cpeabl Ku3HM. 3KonormquKM§ dakTopbl. Knaccmndukaums skonormyeckux aktopoB: abunotundeckne, buotnyeckne n aHTpo-
JKonoruyeckne noreHHble. [lencTBue aKONormyecknx pakTopos Ha OpraHn3mbl
dakTopbi A6£/|omqe0|<me dakTopbl: CBET, TeMnepaTypa, BrnaxxHocTb. PoTonepmoamnam. MNMpmcnocobneHms opraHn3moB K
AEeNCTBMIO abnoTmnyecknx paktopos. buonornyeckne putMbl.
BuoTtuyeckne cakTopbl. Bugbl 6uoTnyecknx B3anmogencTBui: KOHKypeHUMs, XMWHUYeCTBo. Mapasntnsm, my-
Tyanumam, KOMMEHcanunam (KBapTMpaHCTBO, HAaXNebHMYECTBO), ameHcanuam, HenTpanuam. 3HadeHne dbrnoTuye-
CKMX B3aMMOAENCTBUI ANs CYLLEeCTBOBAHMSA OpPraHM3MoB B NPUPOAHbIX coobiecTBax
CogepxaHue yyebHoro marepuana 2
Tema 8.2. Ne 46. Qkonorvyeckasa xapakTepucTvka Buaa u nonynsaumm. 2
Jkonornyeckue Okonornyeckas HULWa B1aa. JKonorndeckne xapakrepnctunkm nonynsauun. Coobuiectsa n akocuctembl. bro- 2
XapaKTepuUCTUKMU | LieHo3 1 ero cTpykTypa (B.H. Cykayes). CBs3an Mexy opraHuamMamu B 6uoLieHose. KpyroBopoT BeLecTs v OK 01
nonynsuum NOTOK 3HEpPrum B akocucTeme. Tpodhuryeckne YpoBHU. AHTPOMNOTEHHBIEIKOCUCTEMbI. OK 02
OK 07
CoobLecTBa u 3Konormyeckme cMctemMbl 16
Tema 9.1. Co06- CogepxxaHne y4ebHoro matepuana 4
LecTBa opraHns- | Ne 47. CTpyKTypa 3KOCUCTEMbI 2
MOB, 3KOCU- CoobuectBo opraHMaMoB — 6moueHo3. CTpykTypbl GMoLeHo3a: BMAOBas, NPOCTPaHCTBEHHAs, Tpodumyeckas OK 01
cTeMbl (MnweBas). Bugbl-gomuHaHTel. CBA3KM B GuoueHose. OK 02
Okonoruyeckune cuctemsbl (akocuctemsl). MNoHaTMe 06 akocucteme n druoreoueHose. PyHKLMOHANbHbIE KOMMO- OK 07

HEeHTbl 3KOCUCTEMbI: NPOAYLEHTbI, KOHCYMEHTbI, peayLueHTbl. KpyroBopoT BeLlecTB 1 NMOTOK 3HEPrMn B 3KOCU-
cteme. Tpoduyeckme (nNueBble) YpoBHWU 3kocucTembl. [MuuieBble uenu M ceTn. OCHOBHblE MokasaTenu




aKocucTeMbl: Gromacca, NpoayKumsl. Jkonormyeckme nupamuabl: NPoAyKUMK, YMcneHHocTn, Guomaccel. Ceon-
CTBa 9KOCUCTEM: YCTOMYMBOCTb, camoperynsuusi, passutme. Cykueccusi

Ne 48. MpakTnyeckasn pa6otra Ne 11. PelueHne npakTUKO-OPUNEHTUPOBAHHbLIX pacyYeTHbIX 3a4aHuUN Ha 2
cocTaBneHue Tpoduyeckux uenen, nupammg 6uomMaccbl U 3Heprum, NnepeHocy BellecTBa U 3Heprum B
3aKocuctemax
OcHOBHble nokasaTenu akocucTeMbl. Buomacca n npogykumsa. Jkonorndyeckme nupammabl Yncen, Guomaccsl u
aHepruu. MpaBuno nupamuabl 3HEPrUn.
CopgepxxaHne y4ebHoro matepuana 4
Ne 49. Buocdepa — xuBas o6onoyka 3emnu. 2
PasBuTtne npeacraenennin o 6uocdepe B Tpyaax B.U. BepHagckoro. O6nactn 6uocdepbl n eé coctas. XXn-
Tema 9.2. BO€E BeLeCcTBO brnocdepbl 1 ero yHKLMmn oK 01
Buocdepa — 3aKoHOMepHOCTH cyLliecTBoBaHUA Buocepbl. OcobeHHoCcTn 6uocdepsl Kak rrnobansHon akocucTemsl. JuHa- OK 02
rno6anLHas Mu4eckoe paBHoBecue B bruocdepe. PUtMmnyHocTb siBnennn B buocgepe. KpyroBopoTbl BELLECTB U G1Moreoxu- OK 04
3KOCUCTEMA MUYECKME LMKNbI. OK 07
3emMnu Ne 50. BnusiHme aHTponoreHHbIX ¢hakTopoB Ha bmnoccepy 2 MK 1.2
YenoBevecTBo B 6rocdepe 3emnn. AHTPOMNOreHHble M3MeHeHus B buocdepe. MobanbHble aKornornvyeckmne '
npo6bnemsbl. CocyliecTBoBaHMe Npupodbl U YenoBevectBa. CoxpaHeHne Guopa3Hoobpasms kak OCHOBa yCTON-
4nBocTM Bruocepbl. OCHOBa pauMOHaNbHOro ynpasneHus NpUpoAHbLIMU pecypcamMu U ux ncnonb3osaHue. [o-
CTXKEeHMs BoNormm 1 oxpaHa npupoapl
CopeprkaHue y4ebHoro matepuana 8
Ne 51. 3gopoBbLe 1 ero cocraBnfaroLme. 2
MpuHuMnbl opmmnpoBaHns 3gopoBbecbeperatowlero nosegeHus. dPuanyeckas akTMBHOCTb M 340POBbLE.
Tema 9.3 Bnus- "pynnbl 3gopoBbda. OCHOBbI 3akanueaHug. bruoxmmunyeckmne aCreKTbl PALMOHANBHOTO MNTaHMS. MpaBuna Ges- OK 02
0NacHOro UCMnorb3o0BaHUSA BbITOBLIX NPUBOPOB N TEXHNYECKUX YCTPONCTB OK 04
HMe couunanbHo-
3KOSOrNYECKNX Ne 52. lNMpakTuyeckasn pabota Ne 12. OnpeaeneHue CyTOYHOro pauvoHa NUuTaHus 2 OK 07
dakTopos OnpegeneHne CyTOYHOIO pauMoHa NUTaHus (CocTaBuTb cbanaHCMpoOBaHHOE MEHHO) MK 1.1
Ha 3popoBbe ye- | Ne 53. JlabopaTtopHas pa6ota Ne 5 2 MK 1.2
noBeka YMmcTBeHHas paboTocnocobHOCTb
OBnageHne meTogamn onpeaeneHns nokasatenen yMcTBeHHoOM paboTocnocobHOCTHN, OO bACHEHME NOMyYeH-
HbIX pe3ynbTaToB N (POpMynMpoBaHME BbIBOAOB (MMCbMEHHO) C UCNOSb30BAHNEM HaYYHbIX MOHATUIA, TEOPUIA U
3aKOHOB (WyM, TeMmniepatypa, duanyeckas Harpyska n T.4.)
Ne 54. KoHTponbHas paboTta 4. TeopeTuyeckune acnekTbl IKONOrum 2
Pasgen 10. Cenekuusi opraHM3MoB, OCHOBbl BUOTEXHOSOIMMU 8
| CogepxaHue yyebHoro marepuana 2




Ne 55. Cenekuus kak Hayka u npouecc 2 OK 01
Cenekuus Kak Hayka u npouecc. 3apoxaeHue cenekuumn u gomectukauus. Yuyenme H. . BaBunosa o LeHTpax OK 02
Tema 10.1. Ce- MHOroobpasms 1 NPOUCXOXAEHUS KYNbTYPHbIX PacTeHUn. LIeHTpbl NPOUCXOXAEHUS OOMALLHMX >KUBOTHbIX. OK 04
Coprt, nopoga, Wwramm. MK 1.4
NEeKUA Kak HayKa | o0 emenHble MeTomb! cenekumn. MaccoBbiil v MHANBUAYaNbHBI 0TEOPbI B CENEKLMM PACTEHMIA 1 KUBOT-
1 npouecce p A Y aveuay p U p
HbIX. OueHKa akcTepbepa. bnuskopoacTBeHHOE cKpelumBaHne — MHGpuAnHr. Yncras nuHua. CkpelmBaHme
4YUCTbIX NMNHWIA. [eTeposunc, unu rmbpuaHas cuna. HepoactBeHHoe ckpelwmBaHme — aytopuauHr. OtaanéHHas
rmbpuamnsaumsa n eé ycnexn. ACKyCCTBEHHbIV MyTareHe3 1 nonyvyeHne nonumnnonaos. [JoCTuKeHns cenekunm
pacTEHWI, XXMBOTHbIX 1 MUKPOOPraHM3moB
Tema 10.2 Bwo- Ne 56. BUoTeXHONOrNMU B XXKU3HU U nE)od)eccuu ) 2
TeXHONOMM B OCHOBHbIEe HanpaBreHNsa COBPEMEHHON BUOTEXHONOrMN B NPOhEeCCMOHaNbHON AeATEeNbHOCTN YenoBeka. Me- 2
g Toabl BuoTexHonornm. O6bLeKTbl BUOTEXHONOMUN. 3TMKa BMOTEXHONOMMYECKNX N TEHETUYECKUX IKCNEPUMEH-
1 npodbeccum ToB. NpaBuna novcka n aHanunsa 6V|03Konormqe0|<9m NHOPMaLMM U3 pasnUYHbIX UICTOYHUKOB (Hay4Hasa u
y4yebHO-Hay4YHas nMTepaTypa, CpeacTsa MaccoBov MHopmaunn, cetb VIHTEpHET 1 gpyrue)
CogepxaHue yyebHoro marepuana 4
Ne 57. OcHoBbI GMOTEXHONOrNMU 2 OK 01
BuoTexHonorms kak oTpacnb Npon3eoacTea. ['eHHasa nHxeHepud. Atanbl co3gaHust pekomonHaHTHon OHK n OK 02
Tema 10.3. Oc- TpaHCreHHbIX opraHn3amoB. KnetoyHasa nHxeHepus. KnetouHble KynbTypbl. MUKPOKOHaNbHOE pasMHOXEHMe OK 04
HOBbl GUOTEXHO- | pacTeHui. KnoHMpoBaHMe BbICOKOMPOAYKTUBHbBIX CENbCKOXO3SANCTBEHHBIX OPraHN3MOB. DKONOrM4YecKne n aTu- MnK1.1
noruu yeckue npobnembl. TMO — reHeTU4ECKN MOAMDULMPOBAHHBIE OPraHN3mbl
Ne 58. MpakTuyeckasn pad6ora Ne 13. Keicbl Ha aHanu3 nHcpopmaummn 2
Kencbl Ha aHanu3 uHgopmaumm 0 passBuTUM BMOTEXHOMNOMN C MCMNOMb30BaHNMEM pacTeHun (3awwmTa Kenca:
MpeacrasneHne pe3ynbTaToB peLleHns KEWCOB (BbICTYNNEHNE C Npe3eHTaumen)
Paspen 11. PewieHune KericoB B ob6nacTn bMoTexHonormm 4
CogepxxaHune y4ebHoro matepuana 4
Ne 59. BUOTeXHONOrnMn N XUBOTHbIX 2
Pa3BuTne 6GMoTexHONOrMm ¢ MCnosib30BaHNEM XUBOTHbIX, MPUMEHEHNE NPOaYKTOB BMOTEXHONOMN B KNU3HN
Tema 11.1 yenoBseka. OK 01
BuoTtexHonoruu Ne 60. MpakTnyeckasn pad6orta Ne 14 Keincbl Ha aHanu3 nHcpopmaLmm o pa3BUTUN BUOTEXHONOIMN € UC- 2 OK 02
M XKUBOTHbIX nonb30BaHUEM pacTeHUn OK 04
Mounck n aHann3 nHopmaunMn N3 PasnNUYHbIX UCTOYHMKOB (Hay4yHas 1 yuebHo-Hay4yHasa nutepaTypa, cpeacrea OK 07
MaccoBoOW UHopmaLmm, ceTb MHTepHeT
n apyrue)
Buonorun4yeckue nccnegoBaHusi B npodreccnoHanbHon ccepe 13
CogepxaHue yyebHoro marepuana 4
Ne 61. Hay4Hbin meTOA 2
Tema 12.1 OcHoB- | MeToAbl 6MO3KONOrMYECKUX UccrnefoBaHUI: nonesble, nabopaTopHble, aKcnepumeHTanbHble. MoHUTO- OK 01
Hble METOAbI | puHI OKpYXaloLLeit cpe/bl: NOKarnbHbINA, permoHarnbHbIN 1 robanbHbIN 8E 82

MeToapl novcka, aHanusa n 06paboTkn MHPOPMaLUM O NPOEKTe B Pa3NNYHbLIX MCTOYHUKAX




ouoakonoruye-
CKMUX uccrneposa-
HUN

oK 07

Ne 62. JTabopaTopHas pab6oTta Ne6 NpoBeaeHue akcnepumeHTa
MocTaHoBKa uenu, 3agad, BbiABMKEHNE MMNOTE3bI, NPOBEAEHME IKCMIEPUMEHTA MO ONpeaeneHnto onTumarbs-

HbIX YCNOBWUA NSt pocTa 1 (PU3NONOrM4YeCcKon akTUBHOCTU APOXOKEBBLIX KNETOK. BbisiBNieHMe 3aKkoHOMEpHO-
cTen, opmynupoBaHne BbIBOAOB U NPOrHO30B.

Tembl Ha BbIGOP NO MUHM rpynnam:

1. BnnsHne TemnepaTypbl Ha pocTa 1 U3NONOrMYecKyo akTMBHOCTb OPOXOKEBBIX KNETOK

BnusaHve yrnesogoB Ha pocTta 1 (oM3MonorM4eckyto akTMBHOCTb APOXKEBbLIX KNETOK

OK 01
OK 02
OK 04
OK 07

CogepxaHue y4ebHoro matepuana

(o]

Tema: 12. 2
Buoakonoruye-
CKuMn aKcnepwm-
MeHT (npumep)

Ne 63. BbLUo3KONornMyecknn aKCNepPUMEHT (Mpumep)
O630p Tem y4ebHO-UccnegoBaTeNbCKMX NPOEKTOB. Boibop yuebHO-UccneaoBaTenbCKOro NpoekTa nu3 npeaso-
XeHHbIX. PopMUpoBaHNE KOMaHabl NpoekTa. ANropuTM BbINOSTHEHUS NPOEKTa.
Kaxxgas rpynna BoiGMpaeT oanH U3 BapnaHToB y4ebHO-nccrnenoBaTenbCkMxX NPOEKTOB:
1. OueHka kadecTBa aTMOCEPHOro Bo3ayxa
2. OueHka KadecTBa NOYB METOLOM (PUTOTECTUPOBAHUS
3. OueHka KadecTBa BOA MOBEPXHOCTHLIX BOAOEMOB MO OpraHoNenTU4ecknm n nU3nKo-xmmMmy4eckum CBom-
cTBam
4. BnusHue MNMAB Ha pocT 1 pa3Butne CeMsiH BbICLUNX pacTeHUM
5. BnusiHme coneBoro 3arpsisHeHns Ha POCT U pas3BUTUE CEMSIH BbICLLUMX PaCTEHUN
[Nepebili aman 8bInofHeHUs rnpoekma:

O6ocHoBaHMe akTyanbHOCTU BblOpaHHOM TeMbl. BbisiBrieHne npobnemsl nccnegosaHund, oopmynmpoBaHme ru-
notesbl. Boibop meTogoB nccnegoBaHus. Beibop Touek otbopa npob Ha TeppuTopun nccnegoBanus. Nocra-
HOBKa Lenen n 3agad uccnegosaHus. OnpegeneHne opmbl NpeacTaBneHns pesynbTaToB UCCreLOoBaHuS.
OnpegeneHune aTanoB U COCTaBEHNE NNaHa nccnegoBaHuns

N

Ne 64. JlabopaTopHasn paboTta Ne 7. Brtopou atan npoekra

Bmopou aman ebInonHeHus npoekma: noarotoBka HE06XxoauMow nocyabl U MaTepuana ans SKkCnepuMeHTa,
npoBeaeHne 3KCneprMMeHTa, Nepmoamyeckas NnpoBepka TedeHns akcnepumeHTta/ cbop matepuana B BblOpaH-
HbIX TOYKax oTbopa nNpob

Ne 65. NMpakTnyeckasn pab6oTta Ne 8. TpeTnn aTan npoekTa
Tpemud sman 8bINofIHeHUs1 NpoeKkma: Nony4yeHne NepBUYHbIX SKCNEePUMEHTanNbHbIX AaHHbIX, NPOBEAeHNe
cTatucTmyeckorm o6paboTkM NONyYEHHbIX AaHHbIX

Ne 66. JlabopaTopHas pa6oTta Ne 9. YeTBepTbIn 3Tan npoekra
Yemeepmebili amari ebIfnofHeHUs! rpoekma: BbisiBfieHWe 3aKoOHOMepHOCTeN, (hopMynnpoBaHue BbIBOAOB U
NPOrHO30B, OLEHKa KavyecTBa nccrnegyemoro o6bekta no pesynbratam 6GUO3KONOrMYeckoro aHanumsa

Ne 67. NpakTuyeckas pabota Ne 16. 3awmTa npoekra.
MpencTtaBneHne pe3ynbTaToB BbINONHEHMS y4ebHO-nccrnegoBaTeNbCKUX NPOEKTOB (BbICTYNNEHNE C NPe3eH-
Tauuen




KoHcynbTauus 5
JK3aMeH 6
Utoro 144




3. YCNOBUSA PEANTU3ALMU MPOrPAMMbI YYEBHON AUCLUMIIUHDI

3.1. lna peanu3auum nporpaMmmMmbl AUCLUNIINHBI AOMMKHbI ObITb NPeayCMOTPEeHbI cne-
ayrwme cneuunanbHbie NOMeLWeHUs: Hanmyusa ydebHoro kabmHeTta Gruonorum

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)

— TUNepToHMYecKun pactBop xnopuga Hatpusi, 3%-Hbli pacTBOp MNepokcuaa
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. UHcpopmaumoHHOe obecneyeHue peanusauum nporpamMmbli
OCHOBHbI€ UCTOYHUKMU:
1. Cuornasos, B.W. buonorusa. Obwas 6uonorusa. basosbin ypoBeHb: y4ebHuK, ansa 10-
11 kn, / B. .CuBornasos, U.b. AracoHoBa, E.T. 3axaposa. - 5-e nsg. 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.N. CoHuH. - 5-e nag., ctep. - M.: pocba, 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, .6. ArachoHoBa, E.T. 3axapoBa. — 5-e usa. — M.: [ipodba, 2016 r.- 254 c.: vn.
5. Cueornasos, B.N. O6wasa 6uonornda. basosbin ypoBeHb: y4ebHuk ana 11 kn/
B.N. Cuneornasos, WN.b. AracooHoBa, E.T. 3axapoBa. — 4-e u3g. — M.: [poda, 2016 r. — 207
C.: un.
AdononHuTtenbHble NCTOYHUKMW:
1. KameHckun, A.A., Obwasa 6uonorna. 10-11 kn, /A.A. KameHckuin, E.A. KpukcyHoB.,
B.B. Mace4vHuk. — 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. bruonorus: 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. NumeHos. - 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.
Akagemung, 2000. — 302 c.

UHTepHeT-pecypcChbl
1. Bce ana yuntens 6uonorumn [OnekTpoHHbIN pecypc]: razeTta «buonorusay. - AnekTpoH. Tek-
ctoBble AaH. — M.: Wspatenbckuin gom «llepBoe ceHTsbps». — 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
Pazpen 1. KneTtka — KoHTponbHas pabota “MonekynspHbI YpOBEHD
CTPYKTYPHO-DYHKLM- | OpraHu3aunn Xneoro”
OHanbHas eAuMHMULA
XXNBOro
OK 02 Tema Neo1.1. 3anonHeHue Tabnuubl ¢ oNMCaHMEM MEeTOA0B MUK-
Brvonoruna kak Hayka POCKOMMPOBAHUSA C X AOCTOMHCTBAMM U HegocTaT-
Kamu.
3anonHeHue Tabnuubl «Bknag y4yeHbix B pasButune
ouonornny
OK 02 Tema Ne1.2. 3anonHeHne cpaBHUTENBbHOM Tabnuubl CXo4CTBaA U
O6wasn xapakrepu- pPasnnyuni XXNMBOIro N HE KMNBOIO
CTMKA XKN3HU
OK 01 Tema Ne1.3. ®PpoHTanbHbIN ONpoc
OK 02 Buonormnyeckn BaxkHble |[1oaroToBka YCTHbLIX COOOLLEHMI C Npe3eHTaumnen
OK 04 XnmMmyeckmne coeamHe- |BbinonHeHne n 3awmTa nabopaTtopHbix pabor:
HUS «Onpegenenue ButammHa C B npogykTax NUTaHnsa»,
«M'mapomneHo-rmapodobHbIe CBOMCTBA NMMNUAOBY
OK 01 Tema Ne1 4. OueHnBaemMas oUCKyccusi N0 BOMpOCcam Nekuum
OK 02 CTpykTypHO-bYHKUMO- (PaspaboTka MeHTanbHOW KapTbl NO Knaccudgukaumm
OK 04 HarnbHasa opraHn3aumsa  (KNeToK M UX CTPOEHUIO Ha NPO- U 3yKapUOTUYECKUX U
KneTok no uapcTeam B MUHU rpynnax
BbinonHeHne n 3awmTa nabopaTopHbIX paboT:
«CTpoeHue KneTkun (pacTeHns, XXUBOTHbIE, rpubbl) n
KneTouyHble BKMOYEHUS (Kpaxman, KapoTuHouAbl,
XnoponnacTbl, XPOMOMNMacTbl)»,
«lMpoHMuaemocTb MembpaHsbI (Nasmonus, gennas-
MOMN3)»
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 nocregosaTenb-
HOCTW HYKNeoTuaoB

CTBEHHOCTU
OK 01 Tema Ne1.6. ®PpoHTanbHbLIN ONpoc
OK 02 Mpouecckl maTtpuyHoro | Tect «lpoueccbl MaTpUYHOro CUHTE3a»
cuvHTE3a PelweHune 3agay Ha onpeaeneHne nocnegosaTenb-
HOCTW aMMHOKWUCIIOT B Monekyne 6enka
PelweHune 3agay Ha onpeaeneHne nocnegosaTesb-
HOCTW aMMHOKWUCIIOT B Moriekyne 6enka B crnyyae
N3MEeHeHNsa NocneanoBaTenbHOCTU HYKNeOoTUAOB
AHK
OK 02 Tema Ne1.7. ®dpoHTanbHbIN ONpoc
OK 04 HekneTto4Hble oopmbl | [NogroToBka YCTHBIX COOBLLEHNIA C Npe3eHTaumnemn
XKU3HU (BMpycHble 1 6akTepmanbHble 3abonesaHus. O6-
LLME NPUHLMIMbI UCNOMb30BaHUA NIeKapCTBEHHbIX
BeLlectB. OCoOBEHHOCTU NPUMEHEHUS aHTUOMOTU-
KOB)
OK 02 Tema Ne1.8. ®dpoHTanbHbIN ONpoc
O6wmeH BeLecTB 1 3anonHeHne cpaBHUTESbHOW Tabnuubl xapakTepu-
npeBpaLleHne aHeprun | CTUK Tunos obmeHa BeLLeCcTB
B KNneTke
OK 02 Tema Ne1.9. O6cyxaeHue no sBonpocam nekuun
OK 04 YKN3HEeHHbIN LMKn PaspaboTka NneHTbl BpEMEHM XXN3HEHHOTO LKA
knetkn. Mutos. Menos
Paspen 2. CtpoeHue | KoHTponbHas pabota "CTpoeHune n gyHKUMn opra-
1 pyHKUMM opra- Hu3ma”
HU3Ma
OK 02 Tema Ne2.1. OueHnBaemasi guckyccus
OK 04 CtpoeHue opraHmama | PaspaboTka MeHTanbHOW KapTbl TKAHEN, OPraHOB U
CUCTEM OpPraHoB OPraHNU3MOB (PaCTEeHUS, XXMUBOT-
Hble, YeNnoBeK) C KpaTKOM XapaKTepUCTUKON NX
dYHKUMI
lMogroToBka 1 npefcTaBneHne YCTHbIX CoodLEeHn
C npe3eHTaunen (MMMyHUTET, MH(PEKLNOHHbIE 3a-
BoneBaHus, anngeMmm, BakunHauns)
OK 02 Tema Ne2.2. ®dpoHTanbHbIN ONpoc
dopMbl pasMHOXeHMA | 3anonHeHne Tabnuubl C KPaTKOM XapakTepUCTUKON
OpraHn3moB n Nnpumepamm opM Pa3MHOXEHUS OPraHN3MOB
OK 02 Tema Ne2.3. Pa3paboTka neHTbl BDEMEHN C XapakTePUCTUKOM
OK 04 OHTOreHes XXMBOTHbIX U |3TaNoB OHTOreHe3a OTAENbHOW rPYNMNON XXUBOTHbLIX U
Yyenoseka YyenoBeka No MUKporpynnam
TecTt/onpoc
OK 02 Tema Ne2.4. CocTtaBneHune Xn3HeHHbIX UMKNOB pacTeHUIN Nno oT-
OK 04 OHTOreHes pacteHun |genam (MOXOBUAOHbIE, XBOLLEBUAHbIE, NANOPOTHUKO-
BUAHbIE, rONIOCEMEHHbIE, MOKPbITOCEMEHHbIE)
OK 02 Tema Ne2.5. PaspaboTka rnoccapus
OcHOBHble NoHATUSA re- |TecT
HETUKN
OK 02 Tema Ne2.6. ®dpoHTanbHbIN ONpocC
OK 04 3aKoHOMepHOCTH TecT no Bonpocam nekuum




HacnenoBaHus PeweHune 3agay Ha onpeaeneHne BeEpOSITHOCTH
BO3HMKHOBEHWSI HACNEeACTBEHHbIX MPU3HAKOB Mpu
MOHO-, AN-, NOANTMBPUAHOM U aHANU3NPYHOLLIEM
CKpeLlnBaHun, COCTaBNEHNE reHOTUMNYECKNX CXEM
CKpeLumBaHns
OK 01 Tema Ne2.7. Tect
OK 02 Baaumopenctaue re- PaspaboTka rnoccapus
HOB PelweHne 3agay Ha onpeaeneHne BeposATHOCTH
BO3HWKHOBEHNSA HACNeACTBEHHbIX MPU3HAKOB Mpu
pasnU4YHbIX TUNax B3anMOAENCTBUS FTEHOB, COCTaB-
NEeHne reHOTUMUYECKMUX CXEM CKpeLLMBaHUSA
OK 01 Tema Ne2.8. Tect
OK 02 CuenneHHoe Hacneno- | PaspaboTka rmoccapus
BaHWe NPU3HaKoB PeweHne 3agay Ha onpeaeneHme BeposiTHOCTH
BO3HMKHOBEHWSI HACNEACTBEHHbIX MPMU3HAKOB Mpu
CLIENIEHHOM HacrnegoBaHUKM, COCTaBMEHNE reHOTU-
MUYECKMX CXEM CKpeLLMBaHUSA
OK 01 Tema Ne2.9. Tect
OK 02 'eHeTuka nona PaspaboTka rnoccapus
PeweHune 3agay Ha onpegeneHne BEPOSATHOCTU BO3-
HUKHOBEHWUS HaCreACTBEHHbIX NPU3HAKOB, CLENeH-
HbIX C MOSIOM, COCTaBMIEHNE FEHOTUMNYECKNX CXEM
CKpeLnBaHns
OK 01 Tema Ne2.10. Tect
OK 02 "eHeTUka Yenoseka PaspaboTka rnoccapus
PelweHune 3agay Ha onpeaeneHne BEpOATHOCTU BO3-
HUKHOBEHWSA HAcCNeaCTBEHHbIX MPU3HAKOB, UCMOSb-
3ysl METOAbl reHETUKN YernoBeKa, COCTaBNEHNE reHo-
TUMUYECKNX CXEM CKpEeLLMBaHNSA
lMogroToBKa YCTHbIX COOBLLEHUIN C Npe3eHTaunen o
HacnenCcTBEHHbIX 3aboneBaHNAX YernoBeka
OK 01 Tema Ne2.11. Tect
OK 02 3aKOHOMEPHOCTU U3- PewweHne 3agad Ha onpegeneHve Tuna mytauum npu
OK 04 MEHYMBOCTU nepenade HacneacTBeHHbIX MPU3HAKOB, COCTaBne-
HUE reHOTUMUYECKNX CXEM CKpELLMBaHNSA
OK 01 Tema Ne2.12. Tect
OK 02 Cenekuusi opraHmamoB |PaspaboTka rmoccapus
PelweHune 3agay Ha onpeaeneHne BO3MOXHOroO BO3-
HUKHOBEHWUS HaCneACTBEHHbIX NPU3HAKOB MO Cerek-
LnK, COCTaBeHne reHOTUMNYECKMX CXEM CKpeLlmBa-
HUS
Paspgen 3. Teopusn KoHTponbHas paboTta “TeopeTuyeckne acnekrbl
aBonouumn 3BOMIOLNM KMN3HU Ha 3emne”
OK 02 Tema 3.1. @PpoHTanbHbIN ONPoC
OK 04 NcTopusa apontoumoH-  |PaspaboTka NeHTbl BpeMEHN pa3BUTUS 3BOSOLMOH-
HOro y4eHus HOrO y4eHus
OK 02 Tema 3.2. @PpoHTanbHbIN ONPoC
Mwukpoasontouns PaspaboTka rmnoccapus TepM1UHOB
OK 02 Tema 3.3. OueHvBaemas guckyccus

Makpoaontouns

Pa3paboTka rmoccapus TepMnHoB




OK 02

Tema 3.4.

®poHTanbHbIN ONPOC

OK 04 BosHukHOBeHMe 1 pa3- |[loaroToBka v npeacTaBreHme YCTHOro coobLeHns
BUTME XN3HU Ha 3emrie (M NEeHTbl BPEMEHN BO3HUKHOBEHUS U Pa3BUTUS XKN-
BOTHOIO M PacTUTENbHOIO Mupa
OK 02 Tema 3.5. ®PpoHTanbHbIN ONpocC
OK 04 MpouncxoxaeHue Yeno- |PaspaboTka NEHT BpEMEHU U MEHTarbHbIX KapT Ha
BEKa — aHTponoreHe3  |BbIOOp:
“OBonounsa coBpemMeHHoro Yernoseka”, “Bpems u
nyTW pacceneHus Yenoseka no nnaHete”, “BnvsHue
reorpaduyeckon cpegbl Ha MOpdonorno 1 punano-
norunto Yenoeeka”, “denoseyveckune pacol”’, obcyxae-
Hune
Paspen 4. Okonorua | KoHTponbHasa paboTa “TeopeTuyeckme acneKkTbl
aKkonoruu”
OK 01 Tema 4.1. TecT no akonormyeckum paktopam v cpefam XnU3Hu
OK 07 Okornornyeckme dak- OpraHM3moB
TOPbI U Cpenbl XKU3HN.
OK 01 Tema 4.2. CocTraBrieHme cxem KpyroBopoTaBeLlecTB, UCNONb3ys
OK 02 Monynaums, coobwe-  |Matepuanbl Nekymmn
OK 07 CTBa, 3KOCUCTEMBI PeLueHne npakTMKO-OpUEHTUPOBAHHBIX PACYETHbIX 3a-
AaHuiA No NepeHocy BeLLecTBa U 3HEepPrun B 3KOCUCTeE-
Max C coCTaBreHune TpoUYECKMX Lienen 1 nupaMmmg
Bromaccel 1 aHeprum
OK 01 Tema 4.3. OueHnBaemasi gnucKyccus
OK 02 Buocdepa - rmobanb- |Tect
OK 07 Has aKonornyeckasi cu- |PelleHne NnpakTUKo-OpMeHTUPOBAHHBLIX PACYETHbIX
cTema 3aJay Ha onpeaenexHue nnowaan HacaxxaeHun ons
CHWXXEHUSI KOHLEHTpaLMN YrNeKncroro rasa B atMo-
cchepe CBOEro pernoHa npoxmBaHus
OK 01 Tema 4.4. Tect
OK 02 BrnivsiHue aHTponoreH-  |PelueHne npakTMKO-OPUEHTUPOBAHHbBIX PacYeTHbIX
OK 04 HbIX DaKTOPOB Ha BMO- [3ag4aHMii NO COXPAHEHWNIO NPUPOAHbBIX PECYPCOB CBO-
OK 07 cchepy ero pervoHa nNpoXxueaHus
OK 02 Tema 4.5. OueHnBaemasi gncKyccus
OK04 BnusaHue couymanbHo- BbinonHeHns npakTuyecknx sagaHumn:
OK 07 aKonormyeckmx pakro- |“OnpeageneHne CyToMHOro paumoHa nuTaHus”,
poB Ha 340poBbe Yerno- |“Co3gaHne nHaMBMAYyanbHOM NaMSATKM NO OpraHu3a-
Beka LUUKW paumoHarbHON PN3NYeCcKon akTUBHOCTN®
BbinonHeHne nabopatopHon paboTbl Ha BbIOOP:
"YMcTBEHHasA paboTocnocobHOCTL",
"BnusiHme abmnotndeckmx hakTopoB Ha YerioBeka
(HM3KKne n BbiCOKME TemnepaTypbl)"
*NMpodreccnoHanbHO- |3alumTa Kenca: npeacTaBreHne pesynbTaToB peLle-
OPMEHTUPOBAHHO CO- |HUSI KENCOB (BbLICTYMMEHWE C Npe3eHTaLmen)
AepxaHue
Paspgen 5. Buonorusa B
XN3HU
OK 01 Tema 5.2.2. BbinonHeHne kenca Ha aHanus3 nHdopmaunmn o pas-
OK 02 BuotexHonorm n xu-  |BUTUN BUOTEXHONOMI C MCMOMb30BaAHNEM XUBOT-
OK 04 BOTHblE HbIX, MPMMEHEHNE NPOAYKTOB BUOTEXHONOMMM B




MK 1.1

XM3HWM Yenoseka (Mno rpynnam), npeacraBneHune pe-
3ynbTaToOB PELLEHNS KENCOB

Paspen 6. Bnoakono-
rmyeckKkue nccrnegoBa-
HUA

MpencraBneHve pesynbTaToB BbIMNOMHEHNS
y4yebHOo-nccnegoBaTenbCKMX NPOEKTOB (BbICTyNe-
HWe C Npe3eHTaumnen)

OK 01 Tema 6.1. BbinonHeHne nabopaTtopHbix paboT Ha BbIGOP B MU-
OK 02 OcHoBHble MeToAbl 61O- [HUrpynnax:
OK 04 aKkonornyeckmx nccnego-| 1. BnusaHue Temnepatypbl Ha pocta U omMsnonorn-
OK 07 BaHUM YEeCKYI aKTUBHOCTb JPOXOKEBbIX KIETOK
2. Bnuaxue yrnesBofoB Ha pocTa un pusmonormye-
CKYI0 aKTUBHOCTb APOXCKEBbIX KNETOK
3. CoyeTaHHOE BNUsiHWE TemnepaTypbl U yrneso-
A0B Ha pocTa N (PU3N0SOrMYecKyo akTUBHOCTb
OPOXOKEBbIX KNETOK
OK 01 Tema 6.2 BbinonHeHne y4ebHo-nccnegoBaTenbCKoro npo-
OK 02 Bunoakonornyecknin 3Kc-| ekta Ha BbIOOp:
OK 04 nepumMeHT 1. OueHka kadyecTBa aTMOCGEpPHOro Bo3ayxa
OK 07 2. OueHka kayecTBa NoYB METOAOM PUTOTECTUPO-
BaHWS
3. OueHka kayecTBa BOA NMOBEPXHOCTHbIX Bogoe-
MOB MO OpraHoNenTUYECKUM U PUINKO-XUMUYe-
CKMM CBOMCTBaMm
4. Bnuanue MNAB Ha pocT 1 passuTre CEMSIH BbIC-
LLUNX pacTEHUN
5. BnngaHne coneBoro 3arpAa3HeHns Ha pocT 1 pas-
BUTME CEMSIH BbICLUNX paCcTeHUN
OK 01
OK 02 o
OK 04 BbinonHeHMe ak3aMeHaUMOHHbIX 3a4aHnin

OK 07
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