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Mporpamma y4yebHon ancumnnunHel buonorus paspaboTaHa B COOTBETCTBMM C TpeboBa-
HUAMKN  dbefeparnbHOro rocyaapCTBeHHOro obpasoBaTesibHOro craHgapTa (ganee —
®IOC) cpegHero obuiero obpasoBaHuns, yTBEPXKAEHHOIO nNpukasom MuHucTepcTea 06-
pasoBaHusa 1 Haykn P® ot 17 mas 2012 r. Ne 413 (C nameHeHnsiMn 1 SONOSHEHNAMM);
MopsiakoM opraHM3aumm 1 ocyllecTsneHnsa obpasoBaTenbHON eATENbHOCTN MO OCHOB-
HbIM obLieobpasoBaTenbHbIM NporpaMmmam - obpasoBaTenbHbIM NporpaMmmaM Havasnb-
Horo obuiero, ocHoBHOro obuiero n cpegHero obuiero obpasoBaHund, YTBEPXKAEHHOIO
npukasoMm MuHnpocesweHns Poccun 0128.08.2020r. Ne442, depepanbHon obpasosa-
TENbHOW nporpaMmmbl cpegHero obuiero obpasoBaHus, yTBEPXKAEHHON NpukaszoM MuH-
npoceawenns o0123.11.2022rr Ne1014, Tllucbmom MwuHnpocseweHna Poccumn ot
01.03.2023 Ne 05-592 «O HanpaBneHun pekoMmeHgaumm» (BMecte ¢ «PekomeHgaumsmm
no peanuaaumm cpegHero obuiero obpasoBaHnsa B Npegenax ocBoeHus obpasoBaTerb-
HOW NporpamMmbl cpegHero npogeccnoHanbHoro obpasoBaHus»), ProC cpegHero npo-
dreccrmoHanbHoro obpasosaHus, (ganee — ClO) no cneumansHocTu: 08.02.01 Ctpoun-
TeNnbCTBO 3[aHUN N COOPYXXEHUI, MpUuMepHon paboden nporpammon no odieobpasosa-
TenbHON gucumnnnHe «brnonorusy» ons npodgeccmoHanbHbIX 06pasoBaTenbHbIX OpraHn-
3aumn, paspabotanHon ®IrbOY AOMNO NPIO, 2022r ytBepxaeHHoM Ha 3acegaHum Co-
BETa NO OLEHKE COoAEPXaHNA N KadeCcTBa NPUMEpPHbIX paboumx nporpamm obLieobpaso-
BaTeNbHOMo N CoLManbHO-TyMaHUTapHOro LMKIOB cpeaHero npodeccmoHanbHoro obpa-
3o0BaHus, [NpoTtokon Ne 14 ot 30.11.2022r.
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1. OBLLUAA XAPAKTEPUCTUKA PABOYEN NPOIrPAMMbI YYEBHOMN
ANCLUNJIHbI

1.1. MecTo AncuMNNuHbI B CTPYKTYpe obpa3soBaTenbHon nporpammbl CMO:

YuebHas gucuunnuHa «buonornay sensetca obsisaTtenbHOM YacTbio 0bLeobpa-
30BaTeNbHOrO LMKna obpasoBaTtenbHoON nporpammbl B cootBeTcTBUM ¢ PFOC CIMO no
cneumanbHocTn 08.02.01 CTponTenbCTBO 34aHUIA U COOPYKEHUN

1.2. Llenu v nnaHnpyemble pe3yrnibTaTbl 0CBOEHUA AUCLUUNIIUHDbI:
1.2.1. Uenn gucumnnuHsbl

Lenb: dpopmmnpoBaHune y CTYOEHTOB NpeacTaBieHnst O CTPYKTYPHO-(PYyHKUMOHamMb-
HOW OpraHn3aLnm XXMBbIX CUCTEM Pa3HOro paHra Kak OCHOBbI MPUHATUS PELLUEHNI B OTHO-
LUEHMM 0OBHEKTOB XXMBOW NPUPOAbI U B NPON3BOACTBEHHbIX CUTYaLUSX.

3apauum:

1) cchopmmpoBaTb NOHMMaHUE CTPOEHUS,, MHOroobpasms U1 0COBEHHOCTEN XMBbIX
CUCTEM PasHOro YpOBHSI OpraHu3aumm, 3aKOHOMEPHOCTEN NPOTEKaHUsS BUONornyecknx
NPOLIECCOB 1 ABIEHUN B OKpYXatloLLen cpeae, LenoCcTHON Hay4yHOM KapTUHbI MUpa, B3a-
NMOCBS3M N B3aMMO3aBMCUMOCTN €CTECTBEHHbIX HaYK,;

2) pas3BuUTb YMeHUs onpenensTb XuBble 06bEKTbI B NpUpoae; NPoBoaUTbL Haboae-
HUS 33 SKOCUCTEMaMN ANS BbISABNEHUSI ECTECTBEHHbIX M aHTPOMOreHHbIX UBMEHEHUI, UH-
TepnpeTnpoBaTtb pe3ysribTaTbl HAabMAEeHUN,

3) cchopMupoBaTb HaBblKM NPOBEAEHUS MPOCTENLLNX BUONOrMYECKUX IKCNEPUMEH-
TanbHbIX UccnegoBaHun ¢ cobniogeHnem npasun 6e3onacHoro obpalleHns ¢ ob6bek-
Tamu 1 obopyaoBaHuewm;

4) pa3BuUTb YMEHUSA UCMOMb30BaTb MHAOPMaLNIO BMONOrMYECKOro xapakrepa u3s
PasfiMYHbIX MICTOYHWNKOB;

5) cdhopmupoBaTb YMEHUSA NPOrHO3MPOBaTb NOCNEACTBMS CBOEN AEATENBHOCTU MO
OTHOLLEHMIO K OKpYXatoLLen cpeae, CoOBCTBEHHOMY 300pOBbLI0; 060CHOBLIBaTH U COBSIIO-
AaTb Mepbl NpounakTnkn 3adbonesaHunin.

6) cchopmmpoBaTb NOHMMAHUE 3HAYMMOCTU OOCTMXKEHUN BUONOrMYEeCcKOn Hayku u
TEXHOMNOIMN B NMPaKTUYECKON OEATENIbHOCTM YEenoBeKka, Ppa3BUTUN COBPEMEHHbLIX Meau-
LMHCKMX TEXHOMNOMIN 1 arpobnoTeXHOMNOMNNA.

1.2.2. MnaHupyemble pe3ynbTaTbl OCBOEHMA obLeobpa3oBaTenbHON
ancumnnuHbl B cootBeTtcTBMM ¢ DITOC CIMO 1 Ha ocHoBe ®I'OC COO
Ocoboe 3HayeHne aucumnnmnHa umeeT npu popmmpoBaHnm n passutum OK u MK



Koa n HanmeHoBaHue
chopMUupyemMbIX KOM-
neTeHUnmn

I'InaHMpyeMble pe3ynbTaTtbl OCBOEHUA ANCLUMNNTIUHDbI

Oobwwume

HMCLIVII'IHVIHaprIe

OK 01. Bblbupatb cno-
cobbl pelieHns 3agad
npodeccmnoHansHom ae-
ATENbHOCTM NPUMEHN-
TENbHO K Pa3NYHbIM
KOHTEKCTam

B yactu TpyaoBOro BocnutaHus:

- TOTOBHOCTb K TPyAy, OCO3HAHMNE LEHHOCTM MacTepcTBa, TPY4Ao-
niobue;

- TOTOBHOCTb K aKTUBHOW AEATENbHOCTN TEXHONOMMYECKOM U CO-
uuanbHOM HanpaefeHHOCTU, CNOCOBHOCTL MHULMNPOBATL, Mila-
HUPOBaTb M CaMOCTOATENBHO BbIMOSHATL TaKyl AESATENbHOCTb;
- UIHTEpPEC K pasfiMyHbIM cdrepam nNpodreccnoHarnbHON geaTerib-
HOCTW,

OBnageHne yHuBepcanbHbIMKM Yy4eOHbIMM MNO3HaBaTENbHBIMU
NEeNCTBUAMMN:

a) 6a3oBble nornyeckne 4eMCcTBUA:

- camocTosATenbHO hOpMYyNMPOBaTb U aKTyanu3upoBaTb Mpo-
Onemy, paccmaTpmBaTb €e BCECTOPOHHE;

- yCTaHaBnMBaTb CYLLECTBEHHbIA NMPU3HAK UM OCHOBaHWUA AN
CpaBHEHWs, Kraccudukauum n oboodeHns;

- onpenensiTb Lenu AeaTenbHOCTH, 3aaaBaTh napaMeTpbl U Kpu-
TEpUN NX OOCTUXKEHUS;

- BbISIBMSAITb 3aKOHOMEPHOCTM U NPOTUBOPEYMSI B paccMmaTpuBae-
MbIX SBITIEHUSX;

- BHOCUTb KOPPEKTMBLI B AEATENBbHOCTb, OLEHMBATb COOTBET-
CTBUE pe3ynbTaToB LieNsiM, OLLEeHMBATbL PUCKM NOCNEACTBUI Aes-
TenbHOCTY;

- pasBMBaTb KpeaTUBHOE MbILUNIEHNE NPU PELUEHUN XKU3HEHHbIX
npobnem

6) 6a3oBble uccnegoBaTenbCkMe AeUCTBUA:

- BNageTb HaBblkaMy y4ebHO-UccrnenoBaTenibCKon U NPOEKTHOM
NesATeNbHOCTN, HaBblkaMKn paspeLleHns Npodnewm;

- cdbopMmnpoBaThb 3HAHUSA O MEcTe U ponu duonornum B cu-
CTEME eCTECTBEHHbIX HayK, B 0 OPMUPOBaHNN COBPEMEHHOM
©CTECTBEHHOHAYYHOW KapTUHbLI MUpa, B MO3HaHWUM 3aKOHOB
NpPUPOoAbI N PeLleHNN XXN3HEHHO BaXXHbIX COLManbHO-3TUYe-
CKMX, 9KOHOMMYECKUX, SKONOrMYECKNX Npobnem yenoseye-
CTBa, a TaKkKe B PELLEHNN BONPOCOB paLMOHansLHOro npupo-
0MnoNb3oBaHus; B OPMNMPOBAHUMN LIEHHOCTHOIO OTHOLLE-
HUS K Npupoae, obLecTBy, YeNoBeEKY; O BKIage POCCUIACKNX|
N 3apybexHbIX ydeHblX - 6nonoros B passutne Guonorum;
OYHKUMOHANbHOW rPaMOTHOCTU YerioBeka AN PELLEHMS
PKNM3HEHHbIX Npobnem,

- YMEeTb BNnageTb CUCTEMON BUOMOrMYecknx 3HaHWUN, KOTO-
pas BKMOYaeT:

OCHOBoOMonarawuwme 6MonorMyeckne TEPMUHbI U MOHATUSA
(KM3Hb, KNeTKa, TKaHb, OpraH, OpraHn3M, BuAa, NONynAUuS,
aKocuctema, 6uoueHos, Guocdepa; meTabonuam, romeo-
CTas, KNeTOYHbIN UMMYHUTET, BuocmHTes Genka, buononu-
Mepbl, ANCKPETHOCTb, CaMoperynsumsi, caMmoBOCMNpOn3Be-
neHne, HacneaCTBEHHOCTb, M3MEHYMBOCTb, 3HEPro3aBUCH-
MOCTb, POCT 1 pa3BuTHe);

Ouonornyeckne Tteopumn: krnetovHaa Teopus T. LUBaHHa,
M LWnengeHa, P. BupxoBa; knoHanbHO-CENEKTUBHOMO UM-
myHuteTa IM. Spnux, N.U. Me4HnkoBa, XpOMOCOMHas TEO-
pusa HacnegcTeeHHocT T. MopraHa, 3akoH 3apOAbILLEBOro
cxonctea K. bapa, aBontounoHHasa Teopusa Y. [lapBuHa, CUH-
TeTMYeckasl TEOpUsSt 3BOJSIIOLUMU, TEOPUSA aHTponoreHesa Y.
[apsuHa; Teopust GuoreoueHosa B.H. Cykauyésa; yyeHus
H.W. Basunosa o LUeHTpax M™Horoobpasuss u




- BbISIBMATb NPUYNHHO-CNEACTBEHHbIE CBA3U U aKTyannanpoBaTh|
3agadvy, BblABUraTb rMnoTesy ee peLleHus, HaXoanTb apryMeHTbl
019 jokasaTenbCTBa CBOMX YTBEPXAEHUN, 3aaBaTh napameTpbl
N KpUTEPUN peLLeHmns;

- aHanM3MpoBaTb MOMYyYEHHbIE B XO4€ peLLeHNs 3a4aun pesynb-
TaTbl, KPUTUYECKN OLeHUBATb UX LOCTOBEPHOCTb, MPOrHO3Mpo-
BaTb M3MEHEHNE B HOBbIX YCNOBUSX;

- YMETb NEPEHOCUTb 3HAHUS B NO3HABATENbHYIO U MPaKTUYECKYHO
06nacTn XnU3HeaeATeNbHOCTY;

- YMeTb MHTErpMpoBaTb 3HAHWSA U3 pasHbiX NpeaMeTHbIX obna-
cTen;

- BblABWraTb HOBblE Maew, npeanarate OpUrMHanbHble NOAXoabl
N pelleHns;

- CMNOCOBHOCTb X UCMOSb30BaHMSA B NO3HABATENbHOM U coLmarib-
HOW MpakTuke

NPOMCXOXAEHNS KynbTypHbIX pacTteHnn, A.H. CesepuoBa -
0 NYTSX U HanpaBreHnax asonouun, B.N. BepHaackoro - o
buocdepe;

3aKOHbl (eguMHoObpasnsi NMOTOMKOB MEPBOro MOKONEHUS,
pacllenneHns Mpu3HaKoB, HE3aBMCUMOrO HacregoBaHUS
npusHakoB . MeHgens, cuenneHHoro HacneaoBaHUs npu-
3HAKOB M HapyLleHusa cuennenus reHos T. MopraHa; romo-
NOrnYecknx psi4oB B HaAcneACTBEHHOW MaMeH4mBoctn H.U.
BaBunoBa, reHeTudeckoro pasHoBecuda [k. Xapou u B.
BanHGepra; 3apogpiweBoro cxoacTtea K. bapa, bruoreHeTu-
Yeckoro 3akoHa 3. 'ekkengd, ®. Mionnepa);

NPVHUMNbI (YUCTOTbI FaMeT, KOMMNIIEMEHTAPHOCTW);
npaevna (MuHumyma HO. Jlmbuxa, 3Konornveckon nupa-
MUAabl Ymcen, Guomacchl 1 IHeprun);

rmnoTtesbl (koauepsaTHon A.W. OnapwuHa, nepBn4Horo 6ynb-
oHa [x. XongewHa, mukpocdep C. dokca, pubosuma T.
Uek);

- cChbopMUPOBaTb YMEHUS packpbiBaTb cogepXaHne OCHOBO-
nonaratoLwmnx 61onorn4eckmx TEOPUN U rMnNoTe3: KNETOYHON,
XPOMOCOMHOW, MYTaLMOHHOW, 3BOMOLMOHHOW, MPOUCXOXK-
NEHNS XXN3HW U YernoBekKka; BnaJeHne CUCTeMon 3HaHui ob
OCHOBHbIX MeTo4ax Hay4YHOro no3HaHus, UCNoNb3yeMbiX B
BMONOrMYEeCcKUX NCCNeaoBaHNSAX XMUBbIX OOBHEKTOB M 9KOCU-
cTem (onucaHue, nsmepeHue, nposedeHne HabnogeHuin);
cnocobamu BbISIBNEHMSA U OLEHKN aHTPOMOreHHbIX U3MEeHe-
HWUIA B Npupoae;

- chopMmnpoBaTb YMEHUSA pacKpbiBaTb OCHOBOMOMarawLime
Guonornyeckue 3akoHbl 1 3akoHomepHocTu (. MeHaens, T.
MopraHa, H.WN. Basunosa, 3. lNekkens, ®. Mwonnepa, K.
Bapa), rpaHuLbl X NPUMEHNUMOCTU K XXMBbIM CUCTEMAM;

- YMETb BblAENATb CyLLECTBEHHbIE NPU3HAKU:




CTPOEHUNSI BUPYCOB, KINETOK NMPOKApUOT M 3yKapuoT; OLHO-
KNEeTOYHbIX U MHOIOKINETO4YHbIX OpraHn3mMoB, BUOoB, bmnoreo-
LLEHO30B, 3KOCUCTEM 1 Brocdepbl;

CTPOEHNSI OPraHOB M CUCTEM OPraHOB PaCTEHUN, XXUBOTHBbIX,
YeroBeka; NPOLIECCOB XN3HEeAEATENbHOCTN, NMPOTEKAOLLNX
B OpraHmn3max pacTeHUi, XXUBOTHbIX N YENOBEKA;
Ouonornyeckmx npoueccoB: obmeHa BellecTB (MeTabo-
nn3M), HpopMaumm n nNpespaLLeHnsa aHeprum, 6poxexus,
AaBTOTPOHOIO U reTepoTpoHOro TUMNOB NUTaHUS, POTO-
CUHTE3a U XEMOCWHTE3a, MUTO3a, Melo3a, rameToreHesa,
aMOpuoreHesa, NOCTAIMOPMOHANBHOrO PasBUTUS, Pa3MHO-
KEeHUsl, UHOMBUOYArbHOrO pPasBUTUS OpraHnamMa (OHTore-
He3a), B3aMMOOENCTBUS FEHOB, reTeposunca; OENCTBUA UC-
KyCCTBEHHOro otbopa, cTabunmanpyoLlero, OBUXKYLLErO U
pa3pblBaloLLLEro eCTECTBEHHOIO OTOOPA; annonaTpuyecKoro
N CMMNaTPUYECKoro BMA00Opa30BaHUA; BAUSHUA OBUXKY-
XX CKI 3BONIOLUMM Ha reHodoHA nonynaunn; NprMcnocot-
NEHHOCTM OPraHu3MOB K cpefe obuTaHus, YepenoBaHus
HanpaBneHu 3BONIOLUK; KPYroBopoTa BELLECTB U NOTOKa
9HEepPrumn B 3KOCUCTEMAX;

- NpMoGpecTn oNbIT NPUMEHEHNST OCHOBHbLIX METOAOB Hayu-
HOro NO3HaHWUSA, UCMONb3yeMbIX B Gruonornn: HabnogeHns m
OMMCaHNS XXNBbIX CUCTEM, NPOLIECCOB U AABIIEHWN; OPraHn3a-
LU1KX 1 NpoBeaeHN OMONOrMYeCcKoro aKkCrnepuMeHTa, BblaBu-
PKEHUS TMnoTes, BbISBNATb 3aBUCUMOCTU MeXay nccrneaye-
MbIMW BEMMYNHAMMN, OO BACHATL MNOMYYeHHbIe pe3ynbTaTbl U
opMynMpoBaTh BbIBOAbLI C UCMOMb30BAaHMEM Hay4HbIX MO-
HATWIA, TEOPUN N 3AKOHOB;

- chopMUpoBaTb YMEHUS BbIOENATb CYLLECTBEHHbIe Npu-
3HaKM BMPYCOB, KIETOK MPOKapMOT M 3yKapuoT; OAHOKIETOY-
HbIX MU MHOIOKNETOYHbLIX OpraHn3moB, BUOOB, GMOreoueHo-
30B W 3KOCUCTEM; OCODOEHHOCTM npoueccoB obmeHa Be-
LLLECTB U MpeBpaLlEHNst SHEPIMM B KNneTke, poToCuHTE3a,




NNacTUYeCKoro N 3HepreTu4eckoro obmeHa, XeMoCUHTE3a,
MUTO3a, Menosa, OnnogoTBOPEHNUS, PasBUTUS U pa3MHOXe-
HWUS, MHOMBUAOYANbHOrO Pa3BMTUSA OpraHu3ma (OHToreHesa),
GopbObl 3a CyllecTBOBaHME, ECTECTBEHHOro otbopa, Buao-
oOpa3oBaHus, NPUCNOCOBIEHHOCTN OpPraHM3MoB K cpede
00OMTaHNS, BIUAHNSA KOMMNOHEHTOB 3KOCUCTEM, aHTPOMOreH-
HbIX UBMEHEHMI B 9KOCMCTEMAX CBOEN MECTHOCTU, KPYroBoO-
poTa BELLECTB M NpeBpaLleHne aHeprum B buocdepe;

- chopMmpoBaTb YMEHUSI NPUMEHATL MOMyYEHHbIE 3HAHUSA
Ans 06bACHeHUs BMoNorMyecknx NPoLeccoB U ABMEHUN,
ONA NPUHATUS NPaKTUYECKMX PELUEeHUA B NOBCEOHEBHON
KU3HK C Uernbio obecneyeHnsa 6e3onacHOCTM CBOErO 340p0-
BbS U 300POBbS OKpY)XatoLmx niogen, cobnogeHns 3gopo-
BOro obpasa >1M3HW, HOPM rPaMOTHOro NOBEAEHUS B OKPY-
XKawllen npupogHon cpege; NMoHMMaHWe HeobGXxoauMOoCTU
NCNONb30BaHNUs LAOCTMXXEHMN COBPEMEeHHoW 6uonormm u
BuoTexHonormn Ans pauuoHanbHOro MNpUPOAONoNb30Ba-
HWSI; YMEHME UCMONb30BaTb COOTBETCTBYIOLLME apryMEHTHI,
BGronornyeckyto TepMMHONOTNIO U CUMBOSMKY ANSA AOKa3a-
TenbCTBa POACTBA OPraHM3MOB pPasHblX CUCTEMATUYECKMX
rpynn; B3aMMOCBSi31 OPraHnM3mMoB M cpefbl OOMTaHNS; eauH-
CTBa YenoBeYecKMx pac; HeobxooMmoCcTu 300pOBOro 00-
pasa Xu3Hu, COXpaHeHus pasHoobpasvs BUOOB UM IKOCU-
CTeM, KaK YCrNoBMSA COCYLLEeCTBOBaHUA NpMpoabl U YenoBe-
4ecTBa;

- chopmmpoBaTb YMEHUS pellaTtb Guonornyeckne 3agauu,
COCTaBMNATb FEHOTUMMYECKNE CXEMbI CKPELLMBaHUA ANs pas-
HbIX TUMOB HacnegoBaHWS MPU3HAKOB Y OPraHU3moB, CO-
CTaBNATb CXeMbl MepeHoca BELLECTB N SHEPTUUN B 3KOCUCTE-
Max (Lenu NnUTaHus, NUWEeBbIe CEeTH), BbISBNATL NPUYMHHO-
CNeACTBEHHbIE CBA3W Mexay uccrnegyembiMn Guonorunye-
CKMMK 0ObEeKTaMu, npoLeccammn u siBNeHnsMu; aenaTtb Bbl-
BOAbl M NPOrHO3bl HA OCHOBAHWW NOSTyYEHHbIX PE3YrbTaTOB;




- COOPMUPOBATb YMEHUSA KPUTUYECKM OLLEHMBATb MHGDOPMa-
uno GUONOrMYecKoro CoaepXXaHusl, BKITHOYaOLWYyO nceBno-
Hay4Hble 3HaHMS U3 pasnuYHbIX WCTOYHWKOB (CpeacTBa
MacCoBOW MHGOPMaLUN, HaydHO-NONyNsApHble MaTepu-
arnbl); UHTepnpeTupoBaTb 3TUYECKME acheKTbl COBPEMEH-
HbIX nccnegosaHun B Guonornn, meguumHe, GUOTEXHOMNO-
run; paccmatpvBaTb rnobanbHble 3KOMornyeckne npo-
GrnemMbl COBPEMEHHOCTU, (POPMUPOBATL MO OTHOLUEHUIO K|
HUM COBCTBEHHYIO NO3ULIMIO, YMEHME OLEHMBATb 3TUYECKME
aCMNeKTbl COBPEMEHHbBIX MCCnegoBaHuin B obnactm norex-
HOMOMMMN N FrEeHEeTUYECKNX TEXHOSOrM (KNoHMpoBaHue, uc-
KyCCTBEHHOE OMMOAO0TBOPEHME, HanpaBreHHOe U3MEHeHNe
reHoma v co3jiaHme TPaHCreHHbIX OpPraHU3MoB);

- chopmMmupoBaTb yMEHUs co3gaBaTb COOCTBEHHbIE MUCH-
MEHHbIE U YCTHblE COOBLLEHNA HA OCHOBE BMONOrm4eckom
NHOPMaLMM U3 HECKONbKMX MCTOYHWKOB, MPamMOTHO WC-
Nnonb3oBaTb NOHATUMHBINA annapaT Guonoruu;

- YMEeTb BbiABUraTb rMnoTesbl, NPOBEPATb UX IKCMEPUMEH-
TanbHbIMK cpeacTBamun, OPMYNMpys Lenb MccneaoBaHus,
aHanua3npoBaTb MOMyYeHHble pe3ynbTaTbl U AenaTtb Bbl-
BOAbI;

- NPUHUMaTb y4acTue B Hay4YHO-MUCCNeaoBaTeNbCKOW pa-
boTe no Guonoruu, 3KONOrMN U MegULMHE, NPOBOAMMON Ha
Gase LWKOMbHbIX Hay4YHbIX 06LecTB U NybnnyHo npeacras-
NATb NOMyYeHHble pe3ynbTaThl HA YYEHNYECKNX KOH(EPEH-
LMSAX pa3HOro ypoBHS;

OK 02. Ucnonb3oBaTb
COBpEMEHHbIE cpea-
CTBa Noucka, aHanmsa u
WHTepnpeTauun Hgop-
Maumm n nHopmauu-
OHHblE TEXHONOrMN ans
BbINOSIHEHWS 3aaa4

B obnacTtu ueHHOCTM Hay4YHOro NO3HaHUS:

- CChOpPMMPOBAHHOCTL MUPOBO33PEHMUSI, COOTBETCTBYHOLLETO CO-
BPEMEHHOMY YPOBHIO Pa3BUTMS HaykMm U OBLLECTBEHHOW Mpak-
TVKW, OCHOBAHHOIO Ha Ananore KynbTyp, CNOCOBCTBYOLLErO OCO-
3HAHWIO CBOEro MecTa B MOSMKYIIbTYPHOM MUPE;

- COBEpPLLEHCTBOBaAHNE A3bIKOBOW U YMTaTENbCKON KyNbTypbl Kak

-ChopMMNPOBaTb YMEHUSI KPUTUYECKUN OLEeHMBaTb MHGOpPMa-
uno GMONOrMYEecKoro CoaepXaHus, BKITHOYAIOLLYO NceBao-
Hay4Hble 3HaHWSA M3 pasnUYHbIX UCTOYHWKOB (CpeacTBa
MaccoBOW WHOpMauuK, HayyHo-NonyndpHble MaTtepu-
anbl); UHTEpNpPeTUpoBaTb ITUYECKME acCneKTbl COBPEMEH-
HbIX UccrnegoBaHuin B Guonorum, megunuunHe, GUOTEXHONO-

CcpeacTBa B3aUMOAENCTBUS MEXAY NoAbMU U NO3HaHUS MUPa;

mu;




npodeccmnoHansHon ae-
ATENbHOCTU

- OCO3HaHWe LLeHHOCTWN Hay4YHOW OeATeNbHOCTU, TOTOBHOCTb OCY-
LLLeCTBMATb NPOEKTHYIO U UCCreaoBaTenbCKyo 4eATeNbHOCTb UH-
AMBMAYanbHO U B rpynne;

OBnageHne yHuBepcanbHbIMKM Yy4eOHbIMM NO3HaBaTENbHBLIMU
encTBUAMMU:

B) paboTa ¢ nHgopmaumen:

- BrageTb HaBblkaMu MOMy4YeHUs UH(OopMauMM M3 UCTOYHUKOB
pa3HbIX TUMOB, CAMOCTOATENBHO OCYLLECTBNATL NMOWUCK, aHanms,
CUCTEMATM3ALMIO N MHTEepNpeTaunio MHPOPMaLMN PasnmYHbIX|
BMAOB U (hOopM NpeacTaBneHns;

- co3gaBaTh TEKCTbl B Pa3fiMyHbIX doopMaTtax ¢ y4eToM HasHade-
HUS MHbOpMaLMK N LeneBon ayautopun, Belbmpas onTumanb-
Hyt0 popMy NpeacTaBneHns N Budyanuaauum;

- OUEeHMBaTb [OCTOBEPHOCTb, NEMMTUMHOCTb MHGOPMaLuK, ee
COOTBETCTBME NPaBOBbIM M MOParbHO-3TUYECKUM HOPMaM;

- NCMNONb30BaTb CPeAcTBa MHPOPMALIMOHHBIX N KOMMYHUKALMOH-
HbIX TEXHONOMN B peLleHUN KOTHUTUBHBIX, KOMMYHUKATUBHbIX U
OpraHM3auMoHHLIX 3agad ¢ cobnogeHnem TpeboBaHUI 3ProHo-
MUKW, TEXHUKM ©Ge30macHOCTU, FUrmeHbl, pecypcocbepexeHus,
NpPaBOBLIX N 3TUYECKUX HOPM, HOPM MHOPMaLMOHHON Be3onac-
HOCTW;

- BNageTb HaBblkaMy pacno3HaBaHMsA M 3alWMTbl MHCpOpMaLmK,
MHOPMaLIMOHHOM ©6e30MacHOCTU JIMYHOCTH

- UHTEPNPeTUPOBaTb ATUYECKUE acneKTbl COBPEMEHHbIX UC-
cnefoBaHuin B buonornn, MmeguumHe, 6UoTEXHONOMMK; pac-
cMmaTtpuBaTb rnobanbHble 3Konornyeckne Npobnemel coBpe-
MEHHOCTWN, (POPMUPOBATL MO OTHOLLEHWUIO K HAM CODCTBEH-
HYI0 MO3MLMIO, YMEHUE OLeHMBaTb 3TUYECKME acneKTbl Co-
BPEMEHHbIX UCCrefoBaHui B 06nactv GuoTexHonorum u re-
HEeTUYECKNX TexHoMorum (KNOHMpPOBaHME, WUCKYCCTBEHHOe
0onnogoTBOpPEHME, HanpaBieHHOe N3MEHEHNEe reHoMa U Co-
34aHNe TPaHCTeHHbIX OPraHN3mMoB);

- chopmMmupoBaTb yMEHUs co3gaBaTb COOCTBEHHbIE MUCH-
MEHHbIE M YCTHble COO0bLLEHNA HA OCHOBE Bmonormyeckomn
NHOPMaLMM U3 HECKONbKMX MCTOYHWKOB, FPamMOTHO WC-
Nnonb3oBaTb NOHATUMHBIN annapaT 6uonorum

OK 04. 3ddektmBHo
B3aMMOOEeNCcTBOBaTb W
paboTaTb B KOJIIIEKTUBE
N KOMaHae

- FOTOBHOCTb K CaMOpa3BUTUIO, CaMOCTOATENBHOCTU 1 cCaMOoorpe-
nenexHunio;

-OBnageHne HaBblkamu y4ebHO-MccrneaoBaTenbCKOM, MPOEKTHOM
1 coumanbHON OeATEeNbHOCTU;

OBnageHne yHuBepcanbHbIMU KOMMYHUKATUBHbIMUA [OeW-
CTBUSIMM:

0) coBMeCcTHanA AeATeNbHOCTb.

- MOHNUMaTb N UCNOSIb30BaTh NPeuMyLLlecTBa KOMaHOHOW U UHAN-
BMAyanoHon paboThl;

- chopmMupoBaTb YMeHUs co3gaBaTb COOCTBEHHblE MUCH-
MEHHbIE U YCTHblE COOBLLEHNA HA OCHOBE GMONOrn4eckom
NHOPMaLMM U3 HECKONbKMX MCTOYHWKOB, FPamMOTHO WC-
nonb3oBaTb NOHATUWHBIN annapaT Guonoruu;

- yMeTb BblABUraTb rmnoTesbl, NPOBEPSTb UX SKCNEPUMEH-
TanbHbIMW cpeacTBamu, OPMynMpys Lienb MCCnegoBaHus,
aHanu3nMpoBaTb MOMy4YeHHble pe3ynbTaTbl U Aenatb Bbl-
BOAbI;

- NpYHMMaTb y4yacTue B Hay4yHO-UCCreaoBaTeNbCKOM pa-

©oTe no Guonoruu, 3KONOrMN U MeaguLmMHe, NPOBOANMON Ha
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- NPMHUMATb Lienn COBMECTHOMN AeATENbHOCTM, OPraHM30BbIBaTh
N KOOPAMHUPOBATb AEWCTBUSI NO €€ OOCTMXKEHWUIO: COCTaBNsTb
nnaH 4enCcTBUN, pacnpenenaTb ponn ¢ y4eTOM MHEHUIN YYaCTHU-
kOB 06CyaaTb pe3ynbTaTbl COBMECTHOM paboThl;

- KOOPAMHUPOBATL U BbINOMHATE PaboTy B YCNOBUSIX pearnbHOro,
BMPTYarnbHOro 1 KOMGUHNPOBAHHOIO B3aMOAENCTBUS;

- OCYLLECTBNATb NO3UTUBHOE CTpaTerMyeckoe noBedeHne B pas-
NMUYHBIX CUTyauusix, NPOSIBNATb TBOPYECTBO U BOOOpaxeHue,
ObITb UHALMATMBHBIM

OBnageHne yHuBepcCanbHbIMU PErynsaTUBHbIMU [EeUCTBU-
AMUN:

r) NPUHATHNE cebA 1 Apyrnx nogen:

- NPYHUMaTbL MOTUBLI M apryMeHTbl ApYyrMx N0AEen Npy aHanuse
pe3ynbTaToB AEATENbHOCTY;

- NpU3HaBaTb CBOE NPAaBO M NPaBO ApPYrux Nogen Ha ownoKy;

- pa3BuBaTb CNOCOBHOCTb MOHUMATbL MUP C NO3ULMKN APYrOro Ye-
noBeka

Gase LWKOIMbHbIX Hay4YHbIX 06LLEeCTB 1 Ny6rMYHO nNpeacTas-
NATb NONyYeHHble pe3ynbTaThl HA YYeHUYECKUX KOHEepeH-
LMSIX Pa3HOro YPOBHS

OK 07. CopgencteoBaTthb
COXPaHEHUIO OKpYKato-
Len cpenbl, pecypco-
cOepexeHuto, npume-
HATb 3HaHUS 06 name-
HEeHWUM KnumaTa, NpuH-
uunnbl 6epexnmBoro
Npon3BoACTBa, adek-
TUBHO AEeNCTBOBaTb B
YpesBblYyalHbIX CUTYya-
Lnax

B o6nactnakonormyeckoro BOCNUTaHUA:

- chOPMMPOBAHHOCTL 3KOSNIOrMYECKON KymnbTypbl, NMOHUMaHWe
BMUSIHMSA COLMAnbHO-3KOHOMUYECKNX MPOLLECCOB Ha COCTOSHME
NPUPOSHON M CouManbHON cpenbl, 0OCO3HaHMe rnobarnbHOro xa-
pakTepa aKoSIorm4ecknx npodnem;

- MNaHMpOBaHME M OCYLLECTBIIEHNE AENCTBUA B OKpYyKaloLen
cpefe Ha OCHOBE 3HaHUA Lenen yCTOMYMBOro pasBuTus YenoBe-
4ecTBa;

aKTUBHOE HENPUATUE OEUCTBUN, NPUHOCALLUX BPe OKpYXatoLLen
cpene;

- YMEHME NpOrHo3npoBaTh HEGNAronpUATHLIE AKONOrMYECKNe no-
CneacTBMsS NpeanpMHMMaemMblx 4ENCTBUI, NPeaoTBpaLlaTh UX;

- pacwmpeHue onbiTa eATeNbLHOCTU 3KONOrMyeckon HanpasneH-
HOCTWU;

- OBrlafieHne HaBblkaMun y4ebHO-mccrneaoBaTenbCKon, NPOEKTHOM

- BNageTb CMCTEMOWN 3HAHUN 00 OCHOBHLIX METOOAX Hay4-
HOro NO3HaHWs, UCMONb3yeMbIX B BUONOrnYecknx ncecneno-
BaHMAX XMBbIX OOBEKTOB M 3KOCUCTEM (OnMMcaHue, nuamepe-
HWe, NnpoBeaeHe HabnaeHun); cnocobamm BbISIBIIEHUS U
OLIEHKM aHTPOMNOreHHbIX U3MEHEHWI B NPUPOAE;

- YMETb BbISBMSATb OT/INMYMTENbBHbLIE MPU3HAKU XUBbLIX CU-
CTeM, B TOM 4ucre rpuboB, pacTeHU, KUBOTHbLIX U Yeno-
BEKa; NpMcnocobrieHHOCTb BUOOB K cpeae obuTtaHus, abumo-
TUYECKNX N BUOTUYECKNX KOMIMOHEHTOB 3KOCUCTEM, B3aUMO-,
CBSi3eli OpraHM3MoB B COOOLLIECTBAX, aHTPOMOreHHbIX N3Me-
HEHUN B 3KOCMCTEMAX CBOEN MECTHOCTMU;

- YMeTb BblOENATb CYLIECTBEHHblE MpU3Haku Guonorunye-
CKUX npoueccoB: obMeHa BellecTB (MeTabonmam), nHgop-
MauMn 1 NPeBpPAaLLEHNS SHEPTUMX, BPOXKEHUS, aBTOTPOGHOIO
N reTepoTpoHOro TMNOB NMUTaHWUsl, POTOCMHTE3a U XEMO-

N coumnanbHON AeATeNbHOCTH

CUHTe3a, MUTO3a, Meio3a, rameTtoreHesa, ambpuoreHesa,
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NOCTAMOPMOHANBLHOIO PasBUTUS, PA3MHOXEHWUS, MHOVBUAY-
anbHOro pasBUTUS OpraHnama (OHTOreHesa), B3auMOAewn-
CTBUS TEHOB, reteposuca; OeNCTBUA UCKYCCTBEHHOro OT-
Gopa, cTabunusmpyioLLero, ABMXKYLLEro U paspbiBaloLLero
eCTEeCTBEHHOro oTbopa; annonaTpmuyeckoro n cumnaTpuye-
CKOro BMA00OPAa30BaHUSA; BMSAHUA OBMXKYLLMX CUM 3BOSHO-
UMM Ha reHooHA, MonynsAuMm; NPUCNocobreHHOCTN opra-
HU3MOB K cpede obutaHus, YyepedoBaHWSA HanpaBreHuin
9BOMOLMM; KPYroBOPOTa BELLECTB M MOTOKA 3HEPrMM B KO-
cucTemax

MnK1.1.

MoabupaTb
Hanbonee onTumarnb-
Hble peLleHns1 3 CTPOU-
TeNbHbIX KOHCTPYKUMIA U
MaTepuanoB, pa3paba-
TbiBaTb Y3nbl U geTanu
KOHCTPYKTMBHbIX  3rie-
MEHTOB 3aH1I N COOpPY-
MKEHWN B COOTBETCTBUM C
YCIOBUSIMW  3KCMryaTa-
LUUU U Ha3HaYeHNAMHU

C NPUMEHEHNEM NHAOPMALMOHHbBIX TEXHOSOMNI

YyactBoBaTb B pa3paboTke NpoekTa npousBoacTea paboT

BbINONHATE pacyeTbl U KOHCTPYMPOBAHUE CTPOUTENb-
HbIX KOHCTPYKLNIA

MK 1.2. OpraHuaa-
Lms DesaTenbHOCTH
CTPYKTYPHbIX nogpasge-
NEeHUN Npu BbINOMHEHUN
CTPOUTENBHO-MOHTaX-
HbIX, B TOM 4u1cne otae-
NMOYHbIX paboT, aKcnnya-|
Tauun, PEMOHTE U pe-
KOHCTPYKLUMU 30aHUA 1

6e30MacHOCTU KU3HEAEsATeNbHOCTM U 3aLUUTYy OKpYyXKatoLLen
cpenbl NPU BbIMNONTHEHWUN CTPOUTENBHO-MOHTaXHbIX, B TOM Y1Cne
OTAENOYHbIX paboT, PEMOHTHbLIX PaboT 1 PaboT MO PEKOHCTPYK-
LMW 1 3KCMIyaTaumm CTPOUTENbHBIX 06 bEKTOB

COOPY>KEHUI

Ob6ecneunBate cobniogeHne TpeboBaHU oxpaHbl Tpyaa,

OGecneunBaTb BeeHMe TEKYLLEN U UCMONTHUTENbHON
[IOKyMEHTaLMK MO BbINOMHAEMbIM BUAAM CTPOUTENbHbIX pa-
ooT

Ob6ecneunBaTtb paboTy CTPYKTYPHbIX NogpasgeneHui
Npwv BbINOSTHEHUN NPOM3BOACTBEHHbIX 3a4au
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2. CTPYKTYPA U COOEPXXAHWUE YYEBHOW OUCLMMIUHBI

2.1. O6bem gucUMNNNHLI 1 BUAbI y4eOHOU paboThbl

Bup y4ye6HoM paboThl O61bem B yacax
O61bemM o6pa3oBaTenibHOW NPOrpamMMbl AUCLUMNIIUHDI 72

B T.Y.

OcHOBHOe cofiepxaHue 72

BT. Y.

TeopeTnyeckoe obyyeHne 47
NpakTUyYeckne 3aHaTms 19
JTabopaTopHble 3aHATUS 6
NMpomexyToyHasa aTtTectaums (AMdgepeHUMPOBaHHbLINA 3a4eT) 2




2.2. TemaTU4eCKUM NfaH U cogepxaHue UCUUNIUHbI

PopmMmupyemble

HanmeHoBaHue pa3- | CoaepxaHue y4e6HOro marepuana (OCHOBHoe U npoceccMoHanbHO opueHTUpoBaH- | O6Lem
OernoB u Tem Hoe)!, nabopaTopHbIe U NPaKTUYECKUe 3aHATUS, NPUKIAQHON MoAaynb (MPW HanM4MKu) | 4Yacos komneTeHuun
1 2 3 4
OcHOBHOe coaepxaHue
Pasgen 1. buonorusa kak Hayka. JKuBble CUCTEMbI U UX OpraHnsauus 2
Tema 1.1. CogepxaHue y4ebHoro matepuana 2
Buornorus Buonorusa — Hayka o xuson npupoge. CeAsn Guonormm ¢ o6LEeCcTBEHHbIMU, TEXHUYECKUMU U
B cucteme Hayk. O6- | opyrMMu ecTeCTBEHHLIMU Haykamu, (UNocodureit, pennrmein, 3TUKON, 3CTETUKON U NPaBOM.
Las xapakrepuctuka | Ponb 6uonormm B OpMmnpoBaHnM COBPEMEHHOW Hay4yHOM KapTuHbl Mmpa. Cuctema 6uono-
XKN3HU FMYECKUX Hayk. OK-02
MeToabl NO3HaHUA XUBOW NpuUpoabl (HabnoaeHne, 3KCNEPUMEHT, onMcaHue, U3MepeHue,
Knaccudukaumsi, MogenmpoBaHue, ctatucTnyeckas oopaboTtka gaHHbIX).
XKuBble cuctembl (bnocuctembl) kak npeameT u3ydeHus ouonornn. OTNNYME XMUBbIX CUCTEM
OT HeopraHuyeckon npupoabl. CeoncTBa bMocucTeM N nx pasHoobpasue.
YpoBHM OpraHm3auum GUocucTeM: MOSEKYNAPHO-reHEeTUYECKUA, KNEeTOYHbIN, OpraHn3MeH-
HbIA, NONYNSLNOHHO-BMAOBOW, 3KOCUCTEMHBIV (BMO - reoLeHOTUYECKNIN), BMoCcepPHbI
Pazgen 2 XumMn4yecknm coctaB U CTPOEHUE KNeTKn 10
Tema 2.1. CopepxaHue y4ebHoro maTtepuana 2
XuMuyeckuit coctaB | XMMUYECKUIA COCTaB KNeTkU. XUMUYECKUE INEMEHTbI: MaKpO3NIEMEHTbI, MUKPOINEMEHTLI.
kneTtkn. Booa Booa n muHepaneHble BellecTBa. PyHKUMM BOObI U MUHeEparibHbIX BeWecTB B KneTke. oa-
N MUHeparnbHble Be- | Aep)kaHue ocMoTudeckoro 6anaHca
LecTBa
Brvonormnyeckasi pornib MUHepanbHbIX BELWeCTB B 06ecneyeHnn Xnu3HeaesaTenbHOCTU opra-
HU3MOB, NPOSIBrIeHNsa ancbanaHca MMHepanbHbIX 3NEMEHTOB»
Tema 2.2. CopepxaHue yyebHoro matepuana 2
Buonornyeckn Bax- | benku. CoctaB n cTpoeHne 6enkoB. AMUHOKUCIOTbI — MOHOMEpPLI 6enkoB. HesameHMble U
Hble XMMUYECKMe CO- | 3aMEHMMbIE aMUHOKUCAOTbl. AMUHOKUCIIOTHBINA COCTaB. YPOBHW CTPYKTYpbl 6enkoBon morne-
eanHeHns Kynbl (NepBMYHas, BTOpUYHas, TPETMYHAA U YeTBEPTMYHAsA CTpPyKTypa). XMMudeckne cBoK-
ctBa 6enkoB. buonornyeckne pyHkumm 6enkoB. PepmMeHTbl — Bronormyeckme kKaTannsaTopsbl.
CTtpoeHune cbepmeHTa: akTUBHBIN LEHTP, cybcTpaTHasa cneundundHoctb. KopepmeHThl. Buta-
MUHbI. OTNNYNA epMeHTOB OT HEOPraHNYECKMX KaTann3aTopoB.
YrneBsoabl: MOHOcaxapuabl (rntokos3a, pubosa u gesokcupubosa), ancaxapmabl (caxaposa,
nakrosa) n nonucaxapuabl (Kpaxman, rivkoreH, uennonosa). buonormyeckme dyHKUMn yr-
nesofoB. Jlunuagbl: Tpurnuuepuapbl, docdonunugbl, cteponsl. MmapodunbHo-ringpodos- OK-01, OK-02,
Hble cBoucTBa. buonornyeckne ¢yHkumm nunugos. CpaBHeHve yrneBofoB, GenkoB u OK-04




nUNNOoB Kak UCTOYHUKOB aHepruun. HyknenHosble kucnoTel: OHK n PHK. Hykneotngsl — mo-
HOMEPbI HYKINEMHOBbIX KNcrnoT. Ctpoenne n dyHkumm OHK. Ctpoenmne un dyHkuumn PHK. AT®:
CTPOEHME N PYHKLNN

JTabopaTopHble 3aHATMA (Ha BbIOOp NpenogaBaTens) 2
Ne 1 «Onpegenexne ButammHa C B NpoaykTax nuTaHnsa»

nnn «OnpegeneHve HanUuMsa Kpaxmana B NpoayKTax nUTaHnsa»

nnn «M'mapodunbHO-rmapodobHbIE CBOMCTBA NMUNMAOBY

nnn «MayyeHune katanutMy4ecKkom akTMBHOCTM (bepMeHTOB (Ha NpumMepe amunasbl Unu KaTa-
nasbl)»

Tema 2.3. CogepxaHne y4ebHoro matepmnana 2
CTpyKTypHO-DYHKUMO- | LinTonorms — Hayka o kneTke. KnetouHas Teopusi — npumep B3auMoaencTBust naen n aktoB
HanbHasa opraHn3auus | B Hay4HOM No3HaHuW. MeToapbl N3y4eHnst KNneTKu.

KNeToK KneTka kak uenoctHas xuas cuctema. Obme npusHakm KNeTok: 3aMKHyTast HapyXHas Mem-
6paHa, monekynbl [JHK kak reHeTuyeckun annapar, cuctema cuHTesa benka.
Tunbl KNETOK: aykapunoTnyeckasa un npokapmoTtnyeckas. OCo6eHHOCTN CTPOEHMSA NPOKapPUOTK-
yeckon kneTkn. KnetoyHas crteHka 6aktepuin. CTpoeHue aykapmotTndeckon knetkn. OCHoB-
Hbl€ OTNINYNA PACTUTENbHON, XXMBOTHOM 1 rPUOHON KNeTkn. NMoBEPXHOCTHBIE CTPYKTYpPbI Kie-
TOK— KNEeTOYHas CTeHKa, MMUKOKanuke, ux yHkummn. MNnasmatnyeckaa membpaHa, ee CBOWM-
cTBa U OYHKLUUMN.
LUnTtonnasma n ee opraHongbl. OgHoMembpaHHble opraHonap! knetku: AINC, annapart onb-
AXWN, N30cOoMbl. MonyaBTOHOMHbIE OpraHoMAbl KMETKU: MUTOXOHAPUKM, nnactuabl. Mpouc-
XOXaeHne MuToxoHapun n nnactug. Buabl nnactna. HemembpaHHbie opraHovabl KNETKN: pu-
60COMBI, KNETOYHbIN LEHTP, LEHTPUOMNN, PECHUYKM, XIYTUKN. DYHKLMM OPraHOMAOB KMETKWN.
BkntoyeHus.
Anpo — perynatopHbIn LeHTp kneTku. CTpoeHre sapa: sgepHas obonoyka, kapuonnasma,
XPOMaTUH, A4pbILWKO. XpOMOCOMbI. TpaHCNOPT BELECTB B KNEeTKe
JlabopaTopHble 3aHATMSA (Ha BbIOOp NpenogaBaTens) 2
Ne 2«CTpoeHune KneTkn (pacTeHus, XNBOTHbIE, TPUBbLI) U KNETOYHbIE BKIHOYEHUS (Kpaxman,
KapOTUHOMAbI, XNOPOMNacTbl, XPOMOMACTbI)»
nnn «M3yyeHne CTpoOEHUst KNeTOoK pacTeHWUN, XMBOTHbIX U BakTepuii NO4 MUKPOCKONOM Ha
roTOBbIX MUKpONpenapaTax u ux onucaHme»
nnun «lMpoHnuyaemocTb MembpaHbl (Mnasmonus, 4ennasmMonms)»

Paspen 3. )KusHepeAaTenbHOCTb KIETKU 6
Tema 3.1. Copepxanue yyebHoro matepuana 2 OK-01. OK-02
OO6MeH BelLiecTB O6wmeH BelecTB, U metabonuam. Accummnauusa (NnacTtnyecknii obmeH) 1 guccumunaumns OI’<-O4 ’

¥ NpeBpalLLeHne

(aHepreTudecknin obMeH) — ABe CTOPOHbI €AMHOro npouecca metabonuama. Ponb 3akoHOB
COXpaHEeHUs BellecTBa M 3HEprun B NoHMMaHum metabonmama. Tunbl obMeHa BeLECTB:
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aHeprum
B KrneTke

aBTOTPOHbBIN U reTepoTpodHbIN. Ponb oepmeHTOB B 0OMeHe BEeLeCTB M NpeBpaLLeHMM
3Heprum B kneTke. PotocnHTes. CBeToBas 1 TEMHOBast a3bl PoTocuHTe3a. Peakuun goTto-
cuHTesa. AdhdekTUBHOCTb (POTOCUHTE3A. 3HauYeHne poTocMHTE3a ANd XU3HU Ha 3emne.
BnusaHne ycnosuin cpegpl Ha (GOTOCMHTE3 M CNOCOObLI NOBLILEHMS €ro NPOAYKTUBHOCTY Y
KyNbTYPHbIX pacTeHuin. XeMOCHHTEe3. XeMocuHTe3npyLwme 6akrepumn. 3Ha4yeHne XeMOCUH-
Tes3a Ansg Xun3Hu Ha 3emrne.

OHepreTudeckmit obmeH B kneTke. PaclienneHve BewecTB, BbiAENEHNE U aKKyMynMpoBaHme
9Heprumn B KneTke. ATanbl aHepreTuyeckoro obmeHa. Mukonua. bpoxexune n ero Buabl. Kuc-
NopogHOE OKUCIIEHME, UNK KNeTovHoe abixaHne. OkucnuTenbHoe docdopunuposaHmne. -
PEKTMBHOCTb SHEepreTnyeckoro obmeHa

Tema 3.2.

CopepxaHue y4eGHOro matepuana

BuocuHTes benka

Peakuun maTtpuyHoro cuHTesa. 'eHeTudeckasa uHdopmaums n HK. Peanusaums reHeTude-
CKOW MHbopMaunm B kneTke. [eHeTU4eCKNM Koa 1 ero CBOMCTBA. TpaHCKpMNUNa — MaTpUYHbIN
cuHte3 PHK. TpaHcnsauusa — buocunHtes 6enka. Atansl TpaHenauun. KogupoBaHne aMMHOKNC-
not. Ponb pubocom B GrnocmHTese 6enka

M PaKTn4eCcKoe 3aHdATne

Ne 3 «PelueHne 3agay Ha onpeaeneHne nocneaoBaTenbHOCTU HYKNeoTUA0BY

Tema 3.3.

CogepxxaHne y4ebHoro matepuana

Bupycel

HekneTo4yHble popmMbl XM3HU — BUpyCbl. NcTopus oTkpbiTUs Bupycos (0. V. MiBaHoBCKkuI).
OCcoBEHHOCTU CTPOEHUS M XXMU3HEHHOIO LiMKNa BUpycoB. bakTtepunodaru. bonesHu pacteHuni,
XMBOTHbIX U YenoBeka, Bbi3biBaeMble Bupycamun. Bupyc nmmyHogeduumnta yenoseka (BUY)
— Bo3bygutens ClMWOa. MNMpodhmnakTnka pacnpoCcTpaHeHnsa BUPYCHbIX 3aboneBaHum

Pasgen 4. PaamHoOXeH

ue n ntHanBuayanbHoe pasButme opraHM3mMoB

Tema 4.1.

CopepxaHue y4ebHoro maTtepuana

KM3HEHHbIN UMK
KNeTKn

KneTouHbIN LUK, UK XKU3HEHHBLIN LK KNeTkn. MHTepdasa n muto3s. lNpoueccsl, npoTekato-
lme B uHTepdase. Pennnkaums — peakuuns matpuiHoro cuHtesa [HK. CTpoeHne xpomocom.
XPOMOCOMHBI Habop — kapuoTun. AunnonaHbIN 1 ranfougHbIN XPOMOCOMHbIE Habopbl. Xpo-
mMaTtuabl. LiuTonormyeckne oCHOBbI PasMHOXEHUS U UHOMBULYANbHOrO PasBUTUSA OpraHms-
moB. [leneHue kneTtkn — mmto3. Ctagnm mutosa. lNpouecchl, NPOUCXoAsLINE Ha pa3HbIX CTa-
ansix Mmtosa. buonornyecku cmbicn Mmto3a. MNMporpammupyemas rmbenb KNeTku - anonTos

Tema 4.2.

CogepxxaHne y4ebHoro matepuana

dopmbl pa3smMHOXKEHUS
opraHv3moB

DopMbl pasMHOXEHUA OpraHM3moB: Gecnosnoe n nonosoe. Buabl 6ecnonoro pasMHOXeHUs:
AeneHne HagBoOE U NOYKOBAHWE OAHO M MHOMOKINETOYHLIX, CNOpoobpa3oBaHne, BereTaTBHOE
pa3MHoOXeHue. VICKycCTBEHHOE KNOHUPOBaHME OPraHn3MOB, €ro 3Ha4YeHue st Cenekuun.

MonoBoe pas3MHOXeHue, ero oTnnums ot 6ecnonoro. Menos. Ctagum menosa. Npouecchl,
npoucxoasdiume Ha cTagusax menosa. NosegeHmne xpomocom B Menose. KpoccuHroeep. bro-
NOrNYECKNn CMbICIT U 3HaYEeHME Melo3a. [ameToreHes — npouecc o6pasoBaHNA NOSOBbLIX KIle-
TOK Y XMBOTHbIX. [MonoBble >xenesbl: CEMEHHUKN N andHukn. OBpasoBaHue U pas3Butue
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MONOBLIX KNETOK — raMeT (crnepmaTto3ouns, snuekneTka) — cnepmartoreHes u ooreHes. Oco-
GEHHOCTM CTPOEHUS ANLEKNETOK M cnepmaTto3oungos. OnnogoTsoperue. MNapteHoreHes

Tema 4.3.
UHauenayaneHoe
pa3BuTME OPraHM3MoB

CogepxaHue y4ebHoro matepuana

NHoueBuayansHoe pa3suTue (OHToreHes). AMOGpuoHansHoe passuTune (ambproreHes). dtanbl
3MBpMOHaNbHOro PasBUTUSA Y NO3BOHOYHBIX XUBOTHBIX: APOBneHne, racTpynauus, opraHore-
He3. [ocTambproHanbHoe pa3suTue. Tunbl NOCTAIMBPUOHANBHOrO Pa3BUTUS: NPSIMOE, Henps-
Moe (NnYnMHoYHoe). BriaHue cpeabl Ha pa3BuUTUE OPraHM3MoB; pakTopbl, CNOCOBHbIE BbI3bl-
BaTb BPOXAEHHble ypoacTea. PocT n passutue pacteHnin. OHTOreHes LiBETKOBOrO pacTeHUs:
ABOWHOE OMI0A0TBOPEHNE, CTPOEHNE CEMEHW, CTaAMUM Pa3BUTUSA

lNpakTnyeckne 3aHaATUA

Ne 3 «NHdeKunoHHbIe 3aboneBaHnsa 1 aNMAEMNN B UICTOPUN YEeNOBEYECTBAY.
Ne 4 «BakunHaumsa kak npodunakTnka MHPEKLUNOHHbIX 3ab0reBaHnn»

Pazpgen 5. HacneactBeHHOCTbL U USMEHUYUBOCTbL OPraHM3MoB

10

Tema 5.1.
3aKOHOMEPHOCTH
HacnegoBaHus

CopgepxaHue y4eGHOro matepuana

MpeomeT n 3agaym reHeTukn. Ponb LUMTONOrMKM M aMOGpPUONOrMn B CTAHOBMEHUM FTEHETUKMN.
Bknag poccuickux n 3apybexHbix y4eHbIX B pa3Butue reHetukn. Metogbl reHeTukmn (rubpum-
AONOrMYECKNA, LNTOreHETUYECKUA, MONEKYNAPHO-reHeTndecknin). OCHOBHbIE FEHEeTMYECKMEe
noHATUA. [eHeTn4Yeckass CUMBOMMKA, UCNONb3yeMasi B CXeMax CKpeLLMBaHUi.
3aKOHOMEPHOCTU HacnegoBaHUSA NPU3HAKOB, yCTaHoBNEHHble . Mengenem. MoHornbpua-
HOe cKpellmBaHue. 3akoH eauHoobpasunsa rmdpmuaoB NepBoro nokoneHus. MpaBuno 4oOMuHK-
poBaHUA. 3aKOH pacLLenneHns npu3HakoB. MnoTesa YnCTOThl rameT. [onHoe n HenonHoe
AoMuHMpoBaHue. OurnbpraHoe ckpewmBaHme. 3akOH He3aBMCMMOrO HacnegoBaHWS NpU3Ha-
KOB. LiuToreHetTnyeckme ocHoBbl AUrMOPMAHOIO CKpeLLMBaHNs. AHanM3npyoLLee cKkpeLlmBa-
Hue. Micnonb3oBaHWe aHaNU3NPYLLLEro CKpeLLumMBaHns Ans onpegeneHnst reHoTuna ocoom

M pakTn4ecKkoe 3aHdATne

Ne 5 PelueHne 3agay Ha onpeaeneHne BepoATHOCTU BO3HUMKHOBEHUA HACneOCTBEHHbIX MPpU-
3HaKoB MNnpn MoHo-, oun-, l'IOJ'II/IFVI6pI/Iﬂ,HOM N aHanmsnpyrowiemM ckpewmBaHnn, coctaBreHne re-
HOTUMNYECKNX CXEM CKpeLlnBaHUA

Tema 5.2.
CuenneHHoe Hacrne-
[A0BaHue Npu3HaKkoB

CopepxaHue yd4ebHoro maTtepuana

CuenneHHoe HacnegoBaHune npusHakoB. Pabota T. MopraHa no cuenneHHoMy Hacrnenosa-
HWIO reHoB. HapyLiueHne cuenneHus reHoB B pe3yrnbTaTe KPOCCUHroBepa. XpoMOCOMHas Teo-
pusa HacrneacTBEHHOCTU. TeHeTuYecKkne KapThbl.

"eHeTnka nona. XpoMOCOMHOe onpegerneHme nona. AyTocoMbl U NOMOBbIE XPOMOCOMbI. [0-
MOrameTHbIE U reTeporaMeTHble opraHnambl. HacnegoBaHMe NpuU3HaKoB, CLEMMEHHbIX C Mo-
nom

I pakTn4eckoe 3aHdaTne
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Ne 6 PelueHne 3agay Ha onpeaefnieHne BepoATHOCTU BO3HUKHOBEHUA HaAcneaCTBEHHbIX NMpu-
3HaKOB Mnpu cuenyieHHomMm HacnegoBaH, CoCcTtaBieHne reHoTUNM4YeCKNX CXxemMm CKpeLlnBaHnAa

Tema 5.3.
3aKOHOMEepPHOCTU U3-
MEHYMBOCTHU

CogepxaHue y4ebHoro matepuana

M3meHunBOCTb. BUabl MU3MEeHYNBOCTU: HEHAcNeACTBEHHas 1 HacneacTBeHHas. Pornb cpefpbl
B HEHacneacTBEHHON U3MEHYMBOCTU. XapakTepuctuka MoanduKaumoHHON U3MEHYNBOCTH.
BapvauunoHHbeIi pag n BapuaunmoHHas kpmeas. Hopma peakumn npusHaka. KonndectseHHble
N Ka4eCTBEHHbIE MPU3HAKM U MX HOpMa peakunn. CBoncTBa MOANMPUKALMOHHON U3MEHYNBO-
CTun.

HacnencteseHHas, vnuM reHotTMnuyeckass M3MeHYMBOoCTb. KomOGUHATMBHAsi M3MEH4YMBOCTb.
Meino3 n nonoBon NnpoLecc — 0OCHoBa KOMOBUHATUBHOM N3MEHYNBOCTU. MyTauMoHHasa N3MeH-
4ynBocTb. Knaccudukaums mytaummn: reHHble, XPOMOCOMHbIE, FeHOMHbIe. HYacToTa 1 NpuYnHBbI
MyTaumin. MytareHHble dhakTopbl. 3aKOH FOMOSIOrMYECcKUX psaaoB B HACNEACTBEHHON U3MEH-
4YMBOCTU

H. V. BaBunosa

M PaKTn4eCcKkoe 3aHdATne

Ne 7 PelueHne 3agay Ha onpeaeneHne BepoATHOCTU BO3SHUKHOBEHUA HaAceaACTBEHHbLIX NMpu-
3HaKOB MpU pa3finyHbIX TUNax B3aMMOLENCTBUS FrEHOB, COCTaBIEHNE FEHOTUMNYECKUX CXEM
CKpeLmnBaHna

Tema 5.4.
["eHeTMKa YyenoBeka

CopgepxaHue y4eGHOro matepuana

"eHeTuka yenoBeka. KapnoTtun yenoseka. OCHOBHblE MeTOAbl FEHETUKN YenoBeka: reHeano-
rMmyeckuin, 6IM3HELIOBbIN, LUTOreHETUYECKNA, BUOXMMNYECKNIA, MONEKYSPHO-TEHETUYECKUIA.
CoBpeMeHHOe onpegeneHne reHoTuna: NONMHOreHOMHOE CEeKBEHMPOBaHWe, reHOTUNUpPoOBa-
Hue, B TOM 4Yncne ¢ nomolusio NLP-aHanm3a. HacneacteBeHHble 3aboneBaHns YenoBeka: reH-
Hble ©one3Hn, 6onesHn ¢ HacneacTBEHHOW MPeApPacnosiOXKEHHOCTbI, XPOMOCOMHbIE GO-
nes3nun. Comatnyeckme 1 reHepatmHble MyTaumn. CTBoNoBble KNeTKU. [MprMHUMNLI 300pOBOro
obpasa XN3HWU, ONarHOCTUKM, NPOUNAKTUKA N NeYeHnst reHeTndeckux 6onesHen. Meaunko-
reHeTU4eCKoe KOHCYMbTMpOBaHue. 3HavyeHne MeANLMHCKON reHEeTUKN B NpeaoTBpaLleHm n
neYeHnn reHeTn4ecknx 3abonesaHUn YenoBeka

M paKkTn4yeckoe 3aHdATne

Ne 8 «CocTaBneHne n aHanns pogocroBHbIX YenoBekay

Paspnen 6. 9BontounoHHaa 6uonorusa

Tema 6.1.
OBONOLUNOHHAsA Teo-
pus
N ee MecTo
B Omornoruu

Copepxanue yyebHoro matepuana

MpeanocbInNkn BO3HMKHOBEHNS 3BOSNIOLNOHHOM TEOPUN. OBOMOLMOHHAA Teopus 1 €€ MecTo
B Bronorun. BnusiHne 3BonOLMOHHOM TEOPUM Ha pa3BuTMe Bruonorum n gpyrmux Hayk. Ceuge-
TenbcTBa 3aBonouuun. MNaneoHTonornyeckue: nocnegoBaTenbHOCTbL NOSABEHUS BUOOB B Na-
NEeoHTONOrM4eckon neTonucK, nepexodHsle opmbl. broreorpaduyeckmne: cxoacTeo un pas-
nnymne dayH 1 driop MaTtepMKoB M OCTPOBOB. OMOPMONOrMYeckme: cxoacTea U pasnuyms
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3MOPMOHOB pa3sHbIX BMAOB MO3BOHOYHbLIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbIE,
aHarnornyHble, pyaMMeHTapHble opraHbl, aTaBuambl. MonekynsipHO-GMoxnMmmnyeckne: cxod-
CTBO MEXAHU3MOB HACNe4CTBEHHOCTN M OCHOBHbIX METAabOoONNYECKMX NYTEN Y BCEX XKMBbIX Op-
raHM3mMoB.

SBontoumoHHasa Teopua Y. JapsuHa. MNMpeanochinkn BO3HUKHOBEHUS OapBUHU3MA. [BUXY-
lwne cunbl a3BonoumMm Bugos no [JapeuHy (M30bITOYHOE pasMHOXEHME MPU OrPaHUYEHHOCTU
pecypcoB, HeonpeaenéHHasa n3amMeH4nMBoCTb, bopbba 3a cylecTBOBaHUE, ECTECTBEHHbIN OT-
6op)

Tema 6.2. CogepxxaHne y4ebHoro matepunana 2
Mwukpoagontouns CuHTeTnuyeckast Teopus aposntoumm (CT3I) n e€ ocHoBHble nonoxeHus. Mukpoasontouus. NMo-
Nynauna Kak eanHmLa Buaa v 3BOMOLNN.
ABwxyLime cunbl (oakTopbl)aBontoumm BMOoB B npupoae. MyTaumoHHbIn npouecc n Kombu-
HaTMBHasl UAMEHYNBOCTb. [lonNynsAUMOHHbIE BOMHLI U apend reHoB. 3onaumst u murpaums.
EcTtecTtBeHHbIN OTOOP — HanpaBnAwLWMA dakTop sBonounn. Popmbl ECTECTBEHHOIO 0TOOpPA.
MprcnocobneHHOCTb OpraHNM3MoB Kak pesynbTaT aBonounn. MNMpumepbl npucnocobnexHnn y
opraHmamoB. Apomopdo3bl 1 ngrmoagantaumm. Bug n BugoobpasoBaHue. Kputepun Buaa.
OcHoBHble hopMbl BMA00o6pa3oBaHus: reorpapumyeckoe, 3Konornyeckoe
Tema 6.3. CogepxaHue yyebHoro matepunana 2
Makpoasontoumns Makpoasontounsa. dopmbl 3BonOLMK: UneTnyeckasi, AMBEPreHTHas, KOHBEpPreHTHas, na-
pannensHas. HeobpatumocTb 3BoNOLUA
lMpakTnyeckoe 3aHATUE (Ha BbIOOp Npenogasatens)
Ne 9 «CpaBHeHne BUAOB MO MOPONOrMYECKOMY KPUTEPUIO»
nnm «OnmncaHne NpncnocobNeHHOCTN OpraHn3mMa U ee OTHOCUTENBHOIO Xapakrepa»
Pasgen 7. Bo3HUKHOBeHUe U pa3BUTUE XKU3HU Ha 3emne 4
Tema 7.1. CopepxaHue y4ebHoro matepuana 2
3apoxaeHve [loHay4yHble MpeacTaBfeHns O 3apOXAEHUM XM3HW. HayyHble rMnoTesbl BO3HWKHOBEHMS

N pa3BUTUE XU3HU

Cucrtema opraHunde-
ckoro mupa. NMpowc-
XOXOEHME YyenoBeka —
aHTponoreHes

XU3HWM Ha 3emne: abuoreHe3 u naHcnepmus. Xnmudeckasa aBontoums. ABUOreHHbI CUHTE3
OpraHMyYeckux BeLLEeCTB U3 HEOPraHNYeCcknx. QKCNepuMeHTanbHoe NoATBEPKAEHNE XUMMYe-
ckow aBorntoumn. HavanbeHble atanbl Gnonornyeckon apontoumn. M'mnotesa PHK- munpa. ®op-
MWUPOBaHNEe MeMOpaHHbIX CTPYKTYP 1 BOSHUKHOBEHME NPOTOKIETKW. [1epBble KNeTKn U UX 9BO-
noumsa. PopMmnpoBaHmMe OCHOBHLIX PYMM XUBbLIX OPraHU3MoB.

PasBuTune xun3Hn Ha 3emne no apam v nepuogam. Katapxen. Apxemnckasa n npoteposonckas
apbl. Naneosoinckas apa u eé nepunoabl: KEMOPUNCKUA, OPOOBUKCKUI, CUNYPUACKUIA, OEBOH-
CKUIN, KAMEHHOYrombHbIW, NepMckui. Meso3orickas apa 1 eé nepuoabl: TPUACcOBbIN, KOPCKUA,
MenoBou. KaiHo3oKckas apa 1 eé nepuofbl: NaneoreHoBbI, HEOreHOBbIW, aHTPOMNOrEeHOBbIN.

CopepxaHue yyebHoro matepuana

Cucrtema OopraHM4eCkoro Mumpa Kak oTpaXXeHue 3BOSHUnNn. OcHoBHble cucTemaTmnyeckue
rpynnbl OpraHnM3moB. XapaKTepI/lCTI/IKa KnnMmaTta 1 reosiorm4eCknx npoueccos. OcCHOBHbIE
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aTanbl 3BOMOLMM PACTUTENBHOIO U XXMBOTHOIO Mupa. ApoMopdo3bl y paCTEHUI U KUBOTHBIX.
MosiBneHne, pacuBeT 1 BoIMUPaHME TPy XUBbIX OPraHN3MOB.

OBonoums YenoBeka. AHTPONONOrMs Kak Hayka. PasButue npegcraBneHnin O Nponcxoxae-
HWUK YenoBeka. MeTofbl n3y4eHnst aHTponoreHesa. CxOA4CTBa M pasnnyms YenoBeka 1 XNBOT-
HbIX. CucTemMaTnyeckoe NonoxeHue yenoseka. [BnxyLune cunbl (pakTopbl) aHTponoreHesa.
HacneacrteseHHast U3AMEHUYMBOCTb U eCTECTBEHHbIN 0TOOpP. O6LecTBEHHbIM 06pa3 XN3HU, N3-
rOTOBIIEHNE OpyaANUN TpyAa, MblNEHNE, peyb

Tema 7.2

CogepxaHue y4yeGHoOro matepuana

OcHoBHble cTaguu
3BOOLUM YeroBeKa

OcCHOBHbIE CTaguM 1 BETBM 3BOMOLMM YeroBeka: aBcTpanonutekn, Yenosek ymensiv, Yerno-
BeK npamoxoaswmmn, Yenosek HeaHaepTanbCkun, Henoeek pasymMHbIN COBPEMEHHOMO TUNa.
Haxoaku nckonaemblx OCTaHKOB, BPEMS CYLLLECTBOBaHUSA, 06nacTb pacnpocTpaHeHns, 06 bem
rofloBHOrO Mo3ra, 06pas XunsHu, opyaus.

YenoBeuveckue packl. OcHOBHLIE GonbluMe pachkl: eBponeongHas (eBpasuinckas), Herpo-ae-
cTpanoungHas (skBaTopuanbHasi), MOHrorlongHas (asmaTcko-amepukaHckasi). YepTbl npucno-
cobneHHOCTM nNpeacTaBuTENEn YenoBeYeckMx pac K yCnoBmsiM CyLlecTBOBaHUsS. EQMHCTBO
yenoseyeckux pac. Kputuka pacusma

lMpakTnyeckoe 3aHaTUE (Ha BbIGOp NnpenogasaTens)

Ne 10 «Bpems 1 nyTu pacceneHuns YernoBeka no nnaHeTe»
nnn «MNpmncnocobneHHoCTb YenoBeka K pasHbiM YCroBUsaM cpeabl. BnusHue reorpaduyeckomn
cpeabl Ha MOPKONOrno N PU3MONOrNI0 YerioBeEKa»

Pasgen 8. OpraHnsmsl

M OKpyXawLas cpega

Tema 8.1.

CopepxaHue y4ebHoro maTtepuana

Qkornorus
Kak Hayka. Cpegpbl
XN3HU.
SKonoruyeckune ak-
TOpbI

Skonorusa Kak Hayka. 3agaym n pasgenbl akonornn. MeTtogbl 3KONOMMYECKUX UCCNEA0BaHWMN.
OKonorn4eckoe MmMpoBO33pEHME COBPEMEHHOrO Yenoseka. Cpenbl obutaHna opraHM3MOB:
BOAHAas, HA3eMHO-BO3AyLUHas, NOYBEHHAsi, BHYTPUOPraHU3MeHHasi. Jkonormyeckue ak-
Topbl. Knaccudumkaumsa akonormyecknx aktopoB: abmnotmyeckue, GUotuyeckne n aHTpono-
reHHble. [JeMCcTBME 3KOMormyeckux paktopoB Ha opraHnambl. AGMoTMYeckne akTopbl: CBET,
TemnepaTtypa, BnaxHoctb. dotonepuoamsm. lMpucnocobneHns OpraHnsmMoB K OEWCTBUIO
abnotnyecknx paktopos. bruonornyeckme putMmbl. Brotnyeckme caktopbl. Bugbl 6uotnye-
CKMX B3aUMOZEWNCTBUN: KOHKYPEHLMS, XULHUYEeCTBO. lapasntnam, myTyanuam, KOMMeHca-
nm3m (KBapTUPaHCTBO, HaxnebHMYeCcTBO), ameHcanuam, HenTpanuam. 3HayvyeHne bunotude-
CKMX B3aMMOAENCTBUI ANS CyLLECTBOBAHMS OPraHM3MOB B NPUPOAHbIX coobLecTBax

N

Tema 8.2.

CogepxxaHue y4ebHoro matepuana

dkonormnyeckme xa-
pPakTepPUCTUKK Nony-
nauymm

JKoMnornyeckme xapaktepucTuku nonynsaumm. OCHOBHblE MokasaTenu nonynsumMmn: Y1crneH-
HOCTb, MNTOTHOCTb, POXXAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUrpaums. [uHamuka YNCneHHOCTH
nonynsuum n eé perynsumsi

I pakTn4eckoe 3aHdaTne
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| Ne 11 «MoACHET NNOTHOCTM NONYNSILMI Pa3HbIX BUAOB PACTEHWIA»

Paspgen 9. CoobOwecTBa U 3Konormyeckme cuctemMsl 10
Tema 9.1. CopepxaHne y4ebHoro maTtepmnana 2
CoobuiectBa opra- | CoobLuecTBo opraHnamoB — 6uoueHo3. CTpykTypbl GroueHo3a: B1aoBasi, MPOCTPaHCTBEH-
HMU3MOB, 9KOCUCTEMbI | Has, Tpodnyeckas (NuweBas). Bugbl-gommHaHTbl. CBA3N B GuoueHose.
Okonornyeckne cuctembl (akocuctemsl). MNoHsaTMe 06 akocucteme n GuoreoueHose. PyHKUN-
OHasnbHble KOMMOHEHTbl 3KOCUCTEMbI: MPOAYLIEHTbI, KOHCYMEHTbI, peayueHTbl. KpyroBopoT
BELLECTB W NOTOK 3Heprum B akocucteme. Tpoduyeckme (NULLeBble) YpOBHM aKocucTeMbI. [n-
wesble uenu n cetn. OCHOBHbIE MoOKa3aTenu aKocucTembl: Gruomacca, npogyKumns. JKonorun-
yeckne nupamuabl: NPOAYKUMMK, YMCNEHHOCTU, Bromacchl. CBOMCTBA 3KOCUCTEM: YCTONYM-
BOCTb, camoperynsauus, passutme. Cykueccus
Tema 9.2. CogepxxaHne y4ebHoro matepuana 2
MpupoaHble akocu- | MpupoaHble 3KOCUCTEMbI. JKOCUCTEMbI PEK U 03Ep. DKOCUCTEMA XBOMHOMO UM LUMPOKOSMUCT-
cTeMbl BEHHOTO fieca. AHTPOMNOreHHble 3KocUcTeMbI. ArpoakocucteMbl. Ypboakocuctemol. Bruonoru-
YecKoe 1 XO3ANCTBEHHOE 3HaYeHMe arpoakocmcTeM n ypboakocmucteM. bruopasHoobpasme kak
dakTop ycTonumBocTn akocmucteM. CoxpaHeHne Bruonormyeckoro pasHoobpasus Ha 3emne
Tema 9.3. CopepxxaHune y4ebHoro maTtepunana 2
Buocdepa — Yyenune B. U. BepHaackoro o 6uocdepe. 'paHnLbl, cocTaB 1 CTpykTypa 6uocdepsl. XKnsoe
rnobanbHas BeLLecTBO 1 ero pyHkummn. OcobeHHoCcTM Brocdepbl kak rnodanbHon akocucTemMbl. uHamm-
aKocuctema 3emMnu | yeckoe paBHOBecKe M obpaTHas cBs3b B 6uocdepe. KpyroBopoThl BeLECTB U BGUoreoxnmm-
Yyeckue LMKIbl anemMeHToB (yrnepona, asora). 3oHanbHOCTb 6uoctepbl. OCHOBHbIE BMOMBI
cywm
Tema 9.4. MpoceccnoHanbHO OpMeHTUPOBaAHHOE coAepXxaHue (coaepXxaHue NMpPUKagHoro Mo- 2
BnusaHne aHTponoren- | ayns)
HbIX )aKTOpPOB Ha YenoseyecTBO B Brocdepe 3emnun. AHTponoreHHble n3aMeHeHust B buocepe. MmobanbHble
onocdepy akonorudeckme npobrnembl. CocyuiectBoBaHue Npupoabl 1 vyenosevecta. CoxpaHeHne 6u-
opa3Hoobpa3uns kak OCHOBa ycTonumBocTn 6rnocdepbl. OCHOBa paumMoHanbHOro ynpasneHus
NPMPOLHbIMU PECYPCaMM M UX UCMoNb3oBaHne. JoCcTuxKeHMs BUoNornm n oxpaHa npMpogbl
MpakTnyeckoe 3aHATHE (Ha BbIBOp Npenogasatens)
Ne 12 «OTxoabl Npon3BoaCTBa»
NN «KONOrMYeckne acnekTbl MPodeccMoHanbHON eATenbHOCTUY
nnn «lMpodunaktuka npodeccrnoHanbHbIX 3abonesaHnny
nnun «BnuaHme nponsBoaCcTBEHHbLIX (DAKTOPOB HA OPraHM3M YenoBekay
Tema 9.5. MpodeccnoHanbHO OpMeHTUPOBaHHOE coAepXxaHue (coaepxaHue NMpPUKNagHoOro mMo- 2

ayns)

OK-01, OK-02,
OK-04, OK-07
MnKe....
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Brninanme coumnanbHo-
AKOSOrn4ecKkux hak-
TOPOB Ha 340pPOBbLE

yenoBeka

3popoBbe u ero coctasnaowme. akTopbl, NOMOKUTENBHO U OTpULATENBHO BNUAKOLLME HA
opraHuam venoBeka. [1pobrnema TEXHOreHHbIX BO34ENCTBMI Ha 340POBLE YenoBeKa (anek-
TpoMarHuTHble Nons, 6bIToBast XMMUS, U30bITOYHbIE WYMbI, paguauunsa v T.n.). Agantaums op-
raHu3mMa 4ernoBeka K hbaktopam OKpyxatwuwlen cpeabl. MNpuHUMNbl OPMUPOBaAHUSA 300PO-
BbecOeperatowero nopegeHms. dmamyeckas akTMBHOCTb M 340poBbe. Broxmmmnyeckue ac-
NeKTbl pauMOHaNbLHOro NUTaHus

JlabopaTopHble 3aHATUSA

Ne 3 «YMcTBeHHasa paboTocnocoOHOCTb»

nnn «BnusiHne abnoTuyecknx akTopoB Ha YenoBekay (B Ka4ecTBe TPUITEPOB, CHIDKAROLLMX
paboToCNOCOBGHOCTh, UCMOMb30BaTh YCIOBUS OCYLLECTBNEHUS NPodeccoHanbHOM AesTenb-
HOCTU: LUYM, TemnepaTypa, pmsmnyeckasi Harpyska u 1.4.)

Pazgen 10. Cenekuusn

opraHn3moB, OCHOBbI ouoTexHonornu

Tema 10.1.
Cenekuus
Kak Hayka 1 npouecc

CopgepxaHue y4eGHOro marepuana

Cenekums Kak Hayka u npouecc. 3apoxaeHue cenekumm n gomectukauma. Yyenune H. U. Ba-
BWUIIOBA O LIEHTpax MHOroobpasusi 1 NPOUCXOXKAEHUS KyTbTYPHbIX pacTeHuni. LieHTpbl npounc-
XOXOEHUS1 AOMaLLHNX XUBOTHLIX. CopT, nopoaa, wrammMm. CoBpeMeHHbIe METOAbI CENEKLMN.
MaccoBbin

N MHOMBUAYanNbHbIA OTOOPbLI B CENEKLUUM PacTEHUI U XUBOTHbIX. OLeHKa akcTepbepa. bnus-
KOPOACTBEHHOE CKpeluBaHne — MH6puauHr. Ymnctas nuHmna. CkpelmBaHmne YMCTbIX NMUHUA.
eTeposnc, unu rmbpuagHas cuna. HepoacrtBeHHoe ckpelumBaHue — aytopuaumHr. OTganéx-
Has rmbpunansaums n eé ycnexu. VIckyCCTBeHHbIN MyTareHes 1 nonyyeHne nonunnovaos. [o-
CTWXKEHUS CeNeKLUMU PacTEHNN, XXUBOTHbBIX N MUKPOOPraHN3MOB

Tema 10.2.
OcHoBbI bDMoTEXHOMNO-
rmm

BuoTexHonornsa kak oTpacnb NPoM3BOACTBA. [[eHHasa MHXeHepus. OTanbl CO30aHNA PEKOM-
OuHaHTHOM [HK 1 TpaHCreHHbIX opraHn3amoB. KnetouHas uHxxkeHepus. KnetouHble KynbTypbl.
MuKkpoknoHanbHOe pa3mMHOXeHNe pacTeHuii. KnoHnpoBaHue BbICOKONPOAYKTUBHbBIX CEMbCKO-
XO3SAMCTBEHHbBIX OPraHN3MoB. JKoSormdeckne n atndeckme npobnembl. FMO — reHeTu4eckn
MOANULIMPOBAHHbIE OPraHn3Mbl

Tema 10.3.
BuoTtexHonorum
B XXKM3HWU 1 Npodreccum

I'Ipodoeccuorlanbuo opuneHTUpoBaHHoe cogepxaHue (co.qepx(aHMe npuKnagHoro mMo-
Ayns)

OCHOBHbIE HanpaBnNeHUS COBPEMEHHON BMOTEXHOMNOMMN B NMPOGECCUOHAIBbHON OeATENBHO-
cTn yenoseka. MeTtoabl bnotexHonornn. O6beKTbl BMoTEXHONOrMN. ATUKA DMOTEXHOMNOTNYe-
CKMx

N reHeTUYECKNX aKcnepunmeHToB. NpaBmna noncka n aHanmsa 6noakonorndeckon MHopma-
Lmmn

N3 PasfnyHbIX UCTOUMHUKOB (Hay4yHas M ydebHo-HayyHas nuTepaTypa, cpeacrBa MaccoBOWM
MHpopmaummn, ceTb MHTEPHET U apyrue)

[NpakTnyeckoe 3aHaTne

OK-01, OK-02,
OK-04, OK-07
MK...
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Ne 13 Kewcbl Ha aHann3 MHMOPMaLMN O Hay4YHbIX OOCTMKEHUAX B 06NacTM reHeTU4ecKmx
TEXHOMNOMMM, KNETOYHOW NHXEHEPUN, MULLIEBLIX OMOTEXHONOINNA.

Ne 14 3awwuTa keKnca: npeacraBrieHne pe3ynbTaToB PELLUEHMS KENCOB (BbICTYMNNEHNE ¢ npe-
3eHTaumen)

Pasnen 11. PewieHue KelcoB B 06nacTu 6uotexHonorun 3

Tema 11.1.1. Buotex-
Hororum
B NMPOMBbILLSIEHHOCTH

I'Ipocbeccumlanbuo opuneHTUpoBaHHoe cogepxaHue (co.qepmaHMe npuKnagHoro mMo-
Ayns)

Pa3BuTne npombineHHOW BUOTEXHONOMMN U ee NPUMEHEHNE B XU3HU YenoBeka, NMouck u
aHanua nHopmauun M3 pasnmyHbiX MCTOYHMKOB (Hay4yHasa 1 y4ebHo-Hay4yHasa nutepaTypa,
cpegctea MaccoBoun MHdopMaumn, ceTb HTEpHET u gpyrue)

[NpakTnyeckme 3aHaTna

Ne 15 Kericbl Ha aHanmM3 nHgopmawmm o pa3BUTUN NPOMbILLNIEHHON BMOTEXHONOrNIM (MO MUHN-
rpynnam).

Ne 16 3awuTa KeKnca: npeacTaBrneHne pesynbTaToB peLleHnst KeMCcoB (BbICTYMNeHne ¢ npe-
3eHTaumen)

Tema 11.1.2.
CouunanbHo-3TnYe-
CKWe acnekTtbl bnoTex-
Horornmn

MpodreccnoHanbHO OpUEHTUPOBaHHOE copepXaHue (coagepxkaHue NPUKNagHOro Mo-
ayns)

OTnyeckune acnekTbl pas3BuTUs GUOTEXHONOMMIN N MPUMEHEHMNE UX B XXMU3HWU YenoBeka, NOUCK
1 aHanu3 nHopmaunmn U3 pasnmyHbiX ICTOYHUKOB (HayyYHasa u y4ebHo-Hay4YHasa nuTeparypa,
cpegctea MaccoBour MHdopMaunn, cetb IHTEpHET u gpyrue)

M PakKTU4eCKme 3aHATUA

Ne 15 Kewncobl Ha aHanu3 nHgopmauumn 06 aTM4eCKux acnekrtax passutmus uotexHonormmi (No
MUHW-TPyNnam).
Ne 16 3awuTa KeKnca: npeacTaBreHne pesynbTaToB peLLIEHMs KENCoB (BbICTYNNEHne ¢ npe-

3eHTaumen)
Tema 11.1.3. buotex- | NpodeccmoHanbHO OpUMEHTMPOBaAHHOE coAepXaHue (coaepxaHue NpPUKNagHoro Mo-
HOJOrnK ayns)
M TEXHNYECKue cu- Passutne 6UOTEXHOMOMMIA C NPUMEHEHMEM TEXHUYECKUX cucTeM (BuouHxeHepusi, BUOUH-
CTEMBI dopmaTtuka, BMOHUKA) U NX MPUMEHEHUE B XMU3HM YENOBEKa, NMOUCK U aHanuM3 UHgopmawmm

N3 pasnUyHbIX UCTOYHMKOB (HayyHas u y4yebHO-HayyHas nuTepaTypa, CpeacTBa MacCoBOM
nHopMaumm, cetb HTEpHET 1 apyrue)

[MpakTnyeckue 3aHATUA

Ne 15 Kericbl Ha aHanu3 nHdopmauumn o passuTUn GUOTEXHOOMMIW C MPUMEHEHNEM TEXHUYE-
CKMX CUCTEM (MO MUHKU-TPyNNam).

Ne 16 3awwuTa KeKnca: npefcraBreHne pesynbTaToB peLleHnst KEUCoB (BbICTYMNeHMe ¢ npe-
3eHTaumen)

OK-01, OK-02,
OK-04, OK-07
MK...
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MpomexyTo4yHas atTecTauma (andpdepeHUNpoBaHHLIN 3a4eT)

Bcero:
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3. YCNOBUSA PEANTU3ALMU MPOrPAMMbI YYEBHON AUCLUMIIUHDI

3.1. ina peanu3aumu nporpaMmmbl AUCLMNINMUHbI JOJMKHbI ObITb NPeayCMOTPEeHbI creay-
owue cneymanbHble NOMELEeHUA: Hannimsa y4ebHoro kabuHeta Guonorum
O6opyaoBaHue y4yebHoOro kabuHera:
nocagoyHble MecTa Mno KOrmyecTBy 00yYaroLLUXCS;
paboyee MecTo nNpenogasaTens.
1.KomnnekTt y4ebHo-HarnsagHbIX nocobun:

- y4ebHble Tabnuubl

- NNakaThbl

- obopygoBaHve ana NpoBefeHUs 3aHATUIA: MUKPOCKONbI, CEeKyHOOMep, TOHOMETP;

- nabopaTtopHas nocyna (NMpobupkun, noactasku Anst NPOOMPOK, NUHLETBI, NECOK, CTYMNKN C
necTukamn, npegMeTHble W MOKPOBHblEe  CTeKNa, CTeKNAHHble  Manoyku,
npenapoBarnbHble UrMbl, PUNbTpoBanbHas Gymara (candeTkn), cTakaHbl)

- TMNepTOHMYECKU pacTeBop xropuaa Hatpud, 3%-Hbli pacTBOp MNepokcuaa sBogopoaa,
pacTBOp Moga B MOAMCTOM Kamnuu, FMULEPUH, KNyOHW KapTodens, nucT anoaeu
KaHagckon, nnog psibMHbl OOLIKHOBEHHOW (pAOMHLI MM Tomata), NyK penyatbin,
pasBefeHHble B BOAE APOXKN);

2.KoMnneKT aneKkTPOHHbIX NOCOoOuIA:
- KOMMNJIEKT ANIEKTPOHHbIX BUAEOMaTepmnanos;

- NpoheccnoHaribHO OPUEHTUPOBAHHBbIE 3aaHus;
- MaTtepuansl anpdepeHuMpoBaHHOro 3adveTa.
TexHunyeckue cpeacTBa obyyeHus:
- KOMNbIOTEP C NMNLEH3MOHHBIM NPOrpaMMHbLIM 0becneyeHnem
- MynbTUMeamna, NPoeKTop.

3.2. UudbopmaumoHHoe obecneyeHne peanusayum nporpaMmmbi
OCHOBHbIE€ UCTOYHUKMN:

1. CwuBornasos, B.W. buonorna. O6wasa 6uonorus. basoBbii ypoBeHb: y4ebHuk, ona 10-
11 kn, / B.M .Cusornasos, N.b. ArachoHoBa, E.T. 3axaposa. - 5-e u3a. M.: [ipoda, 2009.- 381
C.: un.
2. 3axapos, B.b. O6waga éuonorus: y4ebHuk.gna 10 - 11 kn. / B.b. 3axapos, C.I'. MamoH-
ToB, H.. CoHuH. - 5-e n3g., ctep. - M.: Jpodba, 2002.- 302 c.: vn.
3. AradgpoHoBa, W.B. buonorusa. O6was 6uonorus. basosbi ypoBeHb: Paboyas TeTpaab
ansa 10-11 kn /U.b. ArachoHoBa. M.: [Jpodba, 2009. — 105 c.
4. Cueornasos, B./ O6wasa 6uonorusa. basosbi ypoBeHb: yuyebHuk ans 10 kn / B.U. Cu-
Bornasos, V.b. AracpoHoBa, E.T. 3axaposa. — 5-e n3g. — M.: flpodpa, 2016 r.- 254 c.: vn.
5. Cueornasos, B.N. O6bwasa 6uonorna. basosbin ypoBeHb: y4ebHuk ana 11 kn/
B.N. Cueornasos, WN.b. ArachoHoBa, E.T. 3axaposa. — 4-e usg. — M.: [lpoda, 2016 r. — 207 c.:
un.

HdononHuTenbHbIe UCTOYHUKW:
1. KameHckun, A.A., Obwas érnonorusa. 10-11 kn, /A.A. KameHckun, E.A. KpukcyHos., B.B.
MaceyHuk. — M.: lpodpa, 2001. — 321 c.
2. KoHcTaHTuHOB, B.M. O6wasa buonorus: yyeb.nocobue /B.M. KoHctaHTuHOB, A.l1. Pasa-
HoBa. — M.: Akagemus, 2002. — 300 c.
3. MoHomapeBa, N.H. Obwaga 6uonorus. 10-11kn : yuebHuk /U.H. NMoHomapesa, O.A.Kop-
HunoBa, E.H Jlowmnuua. — M.: [ipodba, 2002. -250 c.
4, Yebbiwes, H.B. bronorus: yyebHuk /H.B.Yebbiwes. — M.: [ipoda, 2005. — 105 c.
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5. Batyes, A.C. buonorus: cnpasoyHuk / M.A .I'yneHkoBa, A.E. EneHeBckuin.- M.: - 3-e
n3a., crepeotun. - M.: [lpoda, 2000. — 157 c.

6. Mumenos, A.B. Ypoku duonormm B 10-11 knaccax. /A.B. NumeHos. - M.: Akagemus,
2006. — 200 c.
7. KoHcTaHTunHoB, B.M. O6bwasa duonorus. / B.m. KoHctanTuHoB, A.l'. Psa3aHoB E.O. ®ape-

eBa. — M.: Akagemuns, 2006. — 185 c.
8. Benses, [.K. O6bwasa 6uonorua. /.K. benses, M. Obimwuny, A.O. PyBumckun. — M.:
Akagemung, 2000. — 302 c.

UHTepHeT-pecypchl
1. Bce ona yuutensa 6uonormm [OnekTpoHHbIN pecypc): raseta «brnonorus». - OnekTpoH. Tek-
ctoBble gaH. — M.: Wspatenbckmn pom «[llepBoe ceHTabpsa». — Pexum pgoctyna:
http://bio.1september.ru. — OnekTpoH. Bepcus ney. nyénukauum.
2. KosneHko, A.l'. NpumeHeHne KomnbloTEPa Ha ypokax Guonormm [ONeKTpOoHHbIN pecypc]
/Anekcangp Npuropbesuny KoaneHko // Pexxum goctyna http://www.kozlenkoa.narod.ru. — 3arn.
C aKkpaHa. — (JaTa obpaiueHus: 16.10.2016).
3. Kapnosa, T. Cant yuntensa 6uonornm [OnekTpoHHbIn pecypc] /TaTtbssHa Kapnosal// Pexum
pocTyna http://tana.ucoz.ru. — 3arn. ¢ akpaHa. — (Jarta obpaweHus: 16.10.2016).

26


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

4. KOHTPOJb U OLIEHKA PE3YJIbTATOB OCBOEHUA OBLEOBPA30BATEJIbHOU

ANCLUUMNJIUHDbI

KoHTponb M oueHKa pe3ynbTaToB OCBOEHMS obLieobpas3oBaTenbHON OUCUMUMIMHBI
pacKpbIBalOTCSA Yepes ANCUMNIIMHAPHbIe pe3ynbTaThbl, HanpaBreHHble Ha (hopMMpoBaHMe 06-
LWMX M NpodeccrMoHanbHbIX KOMAETEHLUI No pasgenam u Temam cogepxkaHust y4ebHoro ma-

Tepuana.
O6wan komne- Paspen/Tema Tvn oueHOYHbIX MeponpUATUIA
TeHUMUS
Paspgen 1. Knetka — KoHTponbHas pabota «MonekynsipHbin ypo-
CTPYKTYPHO-(DYHKLNO- BEHb OpraHmn3auum XXnBoro»
HanbHas eAMHULIA XU-
BOro
OK 02 Buonorus kak Hayka. O6- [3anonHeHue Tabnuubl ¢ oNnMcaHMeEM METOO0B
LLIasi XapakTepucTumka MUKPOCKOMMPOBAHUSA C X AOCTOMHCTBaAMM U
KN3HU HegocTaTKamu.
3anonHeHue Tabnuubl «Bknag y4yeHbix B pas-
BUTME Bronorum»
3anonHeHne cpaBHUTENbHOM Tabnuupbl cxoa-
CTBa U pasfnNynin XMBOIO U HE XMBOTO
OK 01 CTpyKTypHO-OYHKLMOHarb-| OueHnBaeMast ANCKYCCUs Mo Bonpocam rek-
OK 02 Has opraHn3auuns KneTok |umm
OK 04 PaspaboTka MeHTanbHOW KapTbl NO Knaccugu-
Kauun KNeToK U UX CTPOEHUIO Ha NpOo- U dyKa-
PUOTUYECKMX M MO LLapCcTBaM B MUHM rpynnax
BbinonHeHne n 3awmTa nabopaTtopHbix pabor:
«CTpoeHune KneTkn (pacTeHus, XMBOTHbIE,
rpmnbbI) N KNETOYHbIE BKMOYEHUS (Kpaxman, Ka-
POTUHOMAbI, XNOPONNACTbl, XPOMOMNMACTbI)»
MpakTnyeckoe 3aHaTHe. [peacraBneHne ycT-
HbIX COOOLLIEHUI C Npe3eHTaunen, noaroTos-
NEHHbIX NO NEPEYHIO MCTOYHUKOB, PEKOMEHO-
BaHHbIX NpenogaBaTenem
OK 01 CTpYKTYPHO-OYHKLMNO- ®poHTanbHbIM ONpoc
OK 02 HarnbHble daKkTopbI PaspaboTka rnoccapus
HacneacTBEHHOCTU PeweHune 3agay Ha onpegeneHuve nocnegosa-
TEeNbHOCTUN HYKNEOTMAOB, aMUHOKUCHOT B
HOpMe U B Cryyae U3MeHeHus nocnenosa-
TenbHoCTU HykneoTngos AHK
OK 02 O6MmeH BelecTB 1 npeBpa- [ PpoHTanbHbIN ONPOC
LLIeHMe 3HEePrnn B KNneTke  [3anosiHeHne cpaBHUTENBHOM Tabnuubl Xxapak-
TEPUCTMK TUNOB OOMeHa BeLlecTB
OK 02 PKnsHeHHbIN uunkn kneTtkn. |OBcyxgeHne no Bonpocam nekumnm
OK 04 MwuTo3. Menos PaspaboTka NeHTbl BDEMEHU XKN3HEHHOTO
LMKna
Paspen 2. CtpoeHue m KoHTponbHas paboTa “CTpoeHune n pyHKumnm
pyHKLUM opraHnama opraHusma”
OK 02 CTpoeHune opraHmama OueHnBaemasi ANCKYCCUS
OK 04 Pa3paboTka MeHTanbHOWM KapTbl TKAHEWN,
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OpraHoB 1 CUCTEM OpraHoB OpraHM3MoB (pac-
TEHUS, XXUBOTHbIE, YENOBEK) C KpaTKOM Xapak-
TEPUCTUKON UX PYHKLMNIN

OK 02

dopMbl pa3aMHOXEHUS Op-
raHM3mMoB

PpoHTanbHbLIN ONPOC

3anonHeHne Tabnuubl C KpaTKoM XxapakTepu-
CTMKOM 1 NpumepamMmm opM pasMHOXEHUS Op-
raHM3mMoB

OK 02
OK 04

OHTOreHes pacTteHuin, xu-
BOTHbIX 1 YenoBeka

Pa3paboTka neHTbl BpEMEHN C XapakTepucTu-
KOW 3TarnoB OHTOreHe3a OTAeSIbHOW rpynnom
XMBOTHbIX U YenoBeka no MUKporpynnam
TecTt/onpoc

CocTaBneHune Xn3HeHHbIX LMKIOB pacTeHUN
no otgenam (MOXoBUAHbIE, XBOLWEBUAHbIE, Na-
NOPOTHUKOBUAHBIE, FONTOCEMEHHbIE, MOKPLITO-
CeMEHHbIE)

OK 02
OK 04

3aKOHOMEpPHOCTU Hacneno-
BaHUA

PaspaboTka rnoccapus

PpoHTanbHbLIN ONPOC

TecT no Bonpocam nekunm

PeweHne 3agay Ha onpegeneHne BeposiTHOCTH
BO3HMKHOBEHMWSI HAacneACTBEHHbIX MPU3HaKOB
NPy MOHO-, AN-, NONNTMBPULHOM 1 aHaNU3npy-
lOLLIEM CKpeLLMBaHUK, COCTaBreHne reHoTunn-
YECKNX CXEM CKpeLLnBaHuUS

OK 01
OK 02

CuenneHHoe HacrnenoBa-
HUEe Npu3HakoB

TecT

PaspaboTka rnoccapus

PelweHune 3agay Ha onpeaeneHne BEpOATHOCTH
BO3HMKHOBEHMWSI HACNEeACTBEHHbIX MPU3HAKOB
Npv cuenneHHOM HacrneaoBaHMM, COCTaBneHne
FEHOTUMUYECKNX CXEM CKpeLLUMBaHUS

OK 01
OK 02
OK 04

3aKOHOMEpPHOCTU N3MEH-
4YMBOCTU

TecrT.

PelueHune 3agay Ha onpeaeneHne Tuna myTta-
LUK Npu nepegayde HacneacTBEeHHbIX Npu3Ha-
KOB, COCTaBrieHMe reHOTUMNYECKMX CXEM CKpe-
LMBaHUA

Pasgen 3. Teopus aBo-
nounn

KoHTponbHas paboTta “TeopeTnyeckme ac-
NeKTbl 3BOSTOLMN XN3HN Ha 3emne”

OK 02
OK 04

NcTopuna aBontOLMOHHOIO
y4yeHusi. Mnkpoasosntouus

®PpoHTanbHbIN ONPoC

PaspaboTka rnmoccapus TepMUHOB

PaspaboTka NeHTbl BpeMEeHU pa3BuUTUS IBOSHO-
LIMOHHOIO y4yeHus

OK 02
OK 04

Makpoasontounsi. Bo3HuK-
HOBEHWE U pasBuTne
XW3HN Ha 3emne

OueHnBaemas OMCKyCCus: UCnonb3oBaHme ap-
rYMEHTOB, GMONIOrM4ecKon TEPMMUHOMNOTUN U
CYMBOSMKM ANS AoKa3aTenbCcTBa poACcTBa Op-
raHN3MOB pPa3sHbIX CUCTEMATUYECKMX TPy
Pa3spaboTka NeHTbl BpeMEHW BO3HUKHOBEHUS U
pas3BUTUSA XKN3HM Ha 3emne

OK 02
OK 04

IMpoucxoxaeHne YyenoBeka
— aHTpOMnoreHes

®PpoHTanbHbIN ONPoOC
PaspaboTka NeHTbl BpeMEHU NPOUCXOXOEHUS
yernoseka

Pa3pen 4. dkonorusa
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OK 01

Qkonornyeckmne daktopbl

TecT no akonormyecknm haktopam 1 cpegam

OK 02 N cpenbl XU3HU XXWU3HW OpraHn3mMoB

OK 07

OK 01 Monynsums, coobuwecTtBa, |CocTaBneHne cxem KpyroBopoTaBeLecTs, Uc-

OK 02 3KOCUCTEMBI nosib3yd Matepuarnbl nekuum

OK 07 PelleHne npakTUKO-OpUEHTUPOBAHHbLIX pac-
YeTHbIX 3aaHni Mo NepeHoCcy BellecTsa U
3Heprum B 3KOCUCTEMAaX C COCTaBIieHMEe Tpo-
douyeckmx uenen n nupammng Gnomaccsl u
3Heprum

OK 01 Buocdepa - rmobanbHas  |OueHnBaemas ANCKyccus

OK 02 akonormnyeckas cuctema |Tect

OK 07

OK 01 BrnnaHue aHTponoreHHbix |TecT

OK 02 hakTopoB Ha Bbuocdepy  |lMpakTnyeckas pabota “OTxoabl Npon3Boa-

OK 04 cTea”

OK 07

OK 02 BrnivsiHne coumanbHo-3ko- |OueHnBaemasi ANCKYCCUS

OK 04 norn4yecknx oaktopos Ha |BbinonHeHue nabopaTtopHon paboTbl Ha Bbl-

OK 07 340pOBbE YernoBeka oop:
"YMcTBEHHasa paboTocnocobHOCTL",
"BnusHmne abmnoTtnyeckmx qoakTopoB Ha Yerno-
BeKa (HM3Kue 1 BbICOKME TemnepaTypbl)"

Paspen 5. Buonorua B |3awimTta Kenca: npeacraBreHe pesynbTaToB
XKU3HU peLLeHns KeNCcoB (BbICTYNNEHNE C Npe3eHTa-

unen)

OK 01 BuoTexHonoruu B xxm3Hn  |BbinonHeHWe Kenca Ha aHanu3 nHgopmawmm o

OK 02 Ka)kgoro Hay4HbIX AOCTUXKEHNAX B 061acTu reHeTnye-

OK 04 CKNX TEXHOMNOMMM, KNETOYHOWN UHXEHEepPUn, nu-
LLeBbIX BuoTexHonormi (No rpynnam), npea-
CTaBfneHue pe3ynbTaToB peLleHns KeNcoB

OK 01 MpombiwneHHas 6uotex- |BbinonHeHWe Kenca Ha aHanu3 nHgopmawmm o

OK 02 Homnorus pasBUTUN NPOMbILLIIEHHON BUoTexHoONornm (No

OK 04 rpynnam), NnpeacTaBrneHne pesynbTaToB peLle-
HWSA KeNcoB

OK 01 CouuanbHo-aTn4eckne ac- |BbinonHeHne kenca Ha aHanu3 nHgopmawmm

OK 02 NeKTbl BUOTEXHONOrNI 00 3TNYeCcKMx acnekTax pas3Butna GUOTEXHO-

OK 04 nornn (No rpynnam), npeacTtaBreHne pesynb-
TaToB peLleHNsa KENCoB

OK 01 BuotexHonorum n TexHu- |BbinonHeHWe kenca Ha aHanus nHopmaumm o

OK 02 Yeckne CUCTembl pas3BUTUS BUOTEXHONOMMIN C NPUMEHEHNEM

OK 04 TexXHU4Yeckux cuctem (nNo rpynnam), npeacras-

reHne pesynbTaToB pPeLleHnst KEMCoB
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