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Mporpamma y4yebHon ancumnnunHel buonorus paspaboTtaHa B cooTBETCTBUN C TpeboBa-
HUSAMKN  dbefeparnbHOro rocyaapcTtBeHHoOro obpasoBaTenbHOro 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);
lMopsiakoM opraHM3saumm 1 ocyLlecTBneHnsa obpasoBaTenbHON eATENBHOCTU MO OCHOB-
HbIM obLieobpasoBaTenbHbIM NporpaMmmam - obpasoBaTenbHbIM NporpaMmmaM Havasnb-
Horo obuiero, ocHoBHOro obuiero n cpegHero obuiero obpasoBaHund, YTBEPXKAEHHOIO
npukaszoM MuHnpocesweHna Poccun 0128.08.2020r. Ne442, depepanbHon obpasoBa-
TeNnbHOW nporpaMmmbl cpefHero obuwero obpasoBaHusl, yTBepXaeHHOM npukasom MuH-
npoceawenns o0t123.11.2022 rr Ne1014, TMucemom MwuHnpocseweHns Poccun ot
01.03.2023 Ne 05-592 «O HanpaBneHun pekoMmeHgaumm» (BMecte ¢ «PekomeHgaumsmm
no peanuaauum cpegHero obuero obpasoBaHus B npenenax ocBoeHms obpasoBaTenb-
HOW NporpamMMmbl cpegHero npogeccnoHasnbHoro obpasoBaHusy), ProC cpegHero npo-
dreccrmoHansHoro obpasoaHus, (ganee — CI10O) no cneumansHocTu: 23.02.05 Jkcnnya-
Taumsi TpPaHCNOPTHOro aNeKkTpoobopyaoBaHNSa 1 aBTOMaTUKM (NO BMAaM TpaHCNopTa, 3a
NCKIMIOYEHEM BOOHOrO), NpumMepHon paboyen nporpammon rno obuieobpasoBaTesibHON
ancuunnuHe «buonorna» ana npodeccnoHanbHbIX obpasoBaTernbHbIX OpraHu3aunin,
paspaboTtaHHon ®Ir60Y AMNO UPTO, 2022r yTeepxaeHHoOM Ha 3acegaHum CoseTa no
OLIEHKE cofepXXaHusa U KadecTBa NpUMeEpHbIX paboymnx nporpamm obLieobpasoBartenb-
HOro M coumanbHO-ryYMaHUTapHOIo LUKIOB cpeaHero npodeccuoHansHoro obpasosa-
Hus, MpoTokon Ne 14 ot 30.11.2022r.

OpraHunsauunsa-paspaboTyumk:
BIMOY «KypraHckui rocyaapCTBEHHbIN KONNEeoK»

PaspaboTyuk:
Uupkosa J1.B., npenogaBatenb BINOY «KypraHckunin rocygapCTBEHHbIV KONNEOX»

PekomeHaoBaHa K UCMOSb30BaAHUIO: CornacoBaHa:

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

MAvH

Ne 10 ot 27.05.2025 .

MpeacepaTenb LUKITIOBOW KOMUCCUMN
Hosrun A. 1.
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1. OBLLUAA XAPAKTEPUCTUKA PABOYEN NPOIrPAMMbI YYEBHOMN
ANCLUNJIHbI

1.1. MecTo AncuMNNuHbI B CTPYKTYpe obpa3soBaTenbHon nporpammbl CMO:

YyebHas aucumnnuHa «buonoruay» sensietcsa obsasaTtenbHon YacTbio obueobpasosa-
TenbHOro uMkna obpasoaTernibHoM nporpaMmmbl B cootBeTcTBUM ¢ PrOC CI1O no cne-
ynanoHocTn 23.02.05 DkcnnyaTaumsa TPaHCMOPTHOMO 3NeKTpoobopyaoBaHUA U aBTOMa-
TMKM (NO BUAaAM TpaHCNopTa, 3a UCKMOYEHNEM BOAHOIO)

1.2. Uenu n nnaHnpyemble pe3ynbTaTbl OCBOEHUA AUCLUMNIIUHDI:
1.2.1. Uenn gucumnnuHsbl

Uenb: dpopmupoBaHune y CTyLeHTOB NpeacTaBreHns 0 CTPYKTYPHO-PYHKUMOHASb-
HOWM OpraHn3aLmm XNBbIX CUCTEM Pa3HOro paHra Kak OCHOBbI NMPUHATUSA PELLEHNIA B OTHO-
LWEHNN 0BBHEKTOB XXUBOW NPUPOAbLI N B MPOU3BOACTBEHHbIX CUTYaLUSX.

3apaum:

1) cchopmmpoBaTb NOHMMaHWE CTPOEHUSA, MHOroobpasns M1 0COBEHHOCTEN XMBbIX
CUCTEM Pas3HOro YpOBHS OpraHu3auum, 3aKOHOMEPHOCTEN NpoTeKaHus BUonornyeckmnx
NPOLIECCOB 1 ABIIEHUIN B OKpYXaloLLen cpeae, LernoCTHON Hay4yHOM KapTUHbLI Mupa, B3a-
MMOCBS3M N B3aMMO3aBMCUMOCTN €CTECTBEHHbIX HAYK,;

2) pa3BuUTb YMEHUS oNpeaensTb XuBble 06bEKTbI B NpUpoae; NPOBOAUTL Habnoae-
HWSA 32 9KOCUCTEMaMM AN BbISIBNEHWSI €CTECTBEHHbIX M @HTPOMOrEHHbIX UBMEHEHUIA, UH-
TepnpeTnpoBaTtb pe3ysibTaTbl HAabNaeHUN,

3) cchopmMupoBaTb HaBbIKM NPOBEAEHUS MPOCTENLLNX BUONOrMYECKUX IKCNEPUMEH-
TanbHbIX UCCreaoBaHnn ¢ cobniogeHmem npasun 6e3onacHoro obpaweHnsa ¢ 0b6bek-
Tamu 1 obopyaoBaHuewm;

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

5) cdhopmupoBaTb YMEHUSA NPOrHO3MPOBaTb NOCNEACTBMUS CBOEN AEATENBHOCTU MO
OTHOLLEHMIO K OKpY>KatoLLlen cpene, CoOGCTBEHHOMY 300pOBLI0; 060CHOBLIBATH U COBIIO-
AaTb Mepbl NpounakTnkn 3adbonesaHuni.

6) cchopmmpoBaTb NOHMMAHUE 3HAYMMOCTU OOCTMXKEHUN BUOMOrMYEeCcKOn Hayku u
TEXHOMNOIMN B NMPaKTUYECKON OEATENbHOCTM YefioBeKa, PasBUTUN COBPEMEHHbLIX Meaun-
LMHCKNX TEXHOSOMMN U arpoBbMOTEXHOSOMMIA.

1.2.2. MnaHupyemble pe3ynbTaTbl OCBOEHMA obLeobpa3oBaTenbHON
ancumnnuHbl B cootBeTtcTBMM ¢ DITOC CIMO 1 Ha ocHoBe ®IOC COO
Ocoboe 3HayeHne gucumnnmHa umeet npu opmmpoBaHumn n passutum OK n MK



Koa n HanmeHoBaHue
chopMUupyemMbIX KOM-
neTeHUnmn

I'InaHMpyeMble pe3ynbTaTtbl OCBOEHUA ANCLUMNNTIUHDbI

Oobwwume

HMCLIVII'IHVIHaprIe

OK 01. Bblbupatb cno-
cobbl peleHms 3agav
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 N CO-
UuanbHOM HanpaefeHHOCTU, CNOCOBHOCTL MHUUMMPOBATb, Mia-
HUPOBaTb M CaMOCTOATENBHO BbIMOSHATL TaKyl AESATENbHOCTb;
- UIHTEpPEC K pasfiMyHbIM cdrepam nNpodreccnoHarnbHON geaTerib-
HOCTW,

OBnageHne yHuBepcanbHbIMKM Yy4eOHbIMM MNO3HaBaTENbHBIMU
NEeNCTBUAMMN:

a) 6a3oBble nornyeckne 4eMCcTBUA:

- camocTosATenbHO hOPMYyNMPOBaTb WM aKTyanu3umpoBaTb 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 3aKOHOMEPHOCTU U NPOTUBOPEYMSI B paccMaTpuBae-
MbIX SBITIEHUSX;

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

- pasBMBaTb KpeaTUBHOE MbILUNIEHNE MPU PELUEHUN XXU3HEHHbLIX
npobnem

6) 6a3oBble uccnegoBaTenbCkue 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
©CTECTBEHHOHAY4YHOW KapTUHbLI MUpa, B MO3HaHMM 3aKOHOB
NpPUPOoAbI N PeLleHNN XXN3HEHHO BaXXHbIX COLManbHO-3TUYe-
CKMX, 9KOHOMMYECKUNX, SKONOrMYEeCcKnx npobnem yenopede-
CTBa, a TaKkKe B PELLEHNN BONPOCOB paLMOHansLHOro npupo-
0MnoNb3oBaHus; B OPMNMPOBAHUMN LIEHHOCTHOIO OTHOLLE-
HUS K Npupoae, obLecTBy, YeNoBeEKY; O BKIage POCCUACKUX|
N 3apybexHbIX ydeHblX - 6nonoros B passutne Guonorum;
OYHKUMOHANbHOW rPaMOTHOCTU YernoBeka AOf1S peLLeHust
PKNM3HEHHbIX Npobnem,

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

OCHOBoOMonarawuwme 6MonorMyeckne TEPMUHbI U MOHATUSA
(KM3Hb, KNeTKa, TkaHb, OpraH, OpraHn3Mm, Bua, NONynAuus,
aKocuctema, buoueHos, 6uocdepa; metabonuam, romeo-
CTas, KNeTOYHbIN UMMYHUTET, BuocmHTes Genka, buononu-
Mepbl, ANCKPETHOCTb, CaMoperynsumsi, caMmoBOCMNpOn3Be-
neHne, HacneaCTBEHHOCTb, M3MEHYMBOCTb, 3HEPro3aBUCH-
MOCTb, POCT 1 pa3BuTUe);

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
cxoactea K. Bapa, aBontounoHHasa Teopusa Y. [JapBuHa, 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 peLlleHus, HaXxoauTb apryMeHTbl
019 jokasaTenbCTBa CBOMX YTBEPXAEHUN, 3aaBaTh napameTpbl
N KpUTEPUN peLLeHmns;

- aHanM3MpoBaTb MOMYyYEHHbIE B XO4€ peLLeHNs 3a4aun pesynb-
TaTbl, KPUTUYECKN OLEeHUBATb 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, npeanaratb OpuUrMHanbHble NOAXoabl
N pelleHns;

- CMNOCOBHOCTb MX NCMOSb30BaHMSA B MO3HABATENbHOM 1 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 Mpu3HaKkoB, HE3aBUCUMOrO HacrneaoBaHWUs
npusHakoB . MeHgens, cuenneHHoro HacneaoBaHUs npu-
3HAKOB M HapyLleHusa cuennenus reHos T. MopraHa; romo-
NOrnyecknx psaoB B HAacneACcTBEHHOW nameHumsoctn H.U.
BaBunoBa, reHeTudeckoro pasHoBecuda [k. Xapou u B.
BanHGepra; 3apogpiweBoro cxoacTtea K. bapa, buoreHeTu-
Yeckoro 3akoHa 3. 'ekkengd, ®. Mionnepa);

NPVHUMNbI (YUCTOTbI FaMeT, KOMMNIIEMEHTAPHOCTW);
npaevna (MuHumyma HO. Jlmbuxa, 3Konornveckon nupa-
MuAabl Ymcen, Guomacchl U aHeprun);

rmnoTtesbl (koauepsaTHon A.W. OnapwuHa, nepBn4Horo 6ynb-
oHa [x. XongewnHa, mukpocgep C. dokca, pnbosmma T.
Uek);

- cChbopMUPOBaTb YMEHUS packpbiBaTb cogepXaHne OCHOBO-
nonaratoLwmnx 61onorn4eckmx TEOPUN U rMnNoTe3: KNETOYHON,
XPOMOCOMHOW, MYTaLMOHHOW, 3BOSTOLMOHHOW, MPOUCXOXK-
NEHNS XXN3HW U YernoBekKka; BnaJeHne CUCTeMon 3HaHui ob
OCHOBHbIX MeTo4ax Hay4YHOro no3HaHus, UCNosb3yeMbiX B
BMONOrMYEeCcKUX NCCNeaoBaHNSAX XMUBbIX OOBHEKTOB M 9KOCU-
cTem (onucaHue, nsmepeHue, nposedeHne HabnogeHuin);
cnocobamu BbISIBNEHMS U OLEHKN aHTPOMOreHHbIX N3MEHe-
HWUIA B Npupoae;

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

- YMETb BblAENATb CyLLECTBEHHbIE NPU3HAKUI




CTPOEHUNSI BUPYCOB, KINETOK NMPOKApUOT M 3yKapuoT; OLHO-
KNEeTOYHbIX U MHOFOKINETO4YHbIX OpraHn3moB, BUOoB, bmnoreo-
LLEHO30B, 3KOCUCTEM 1 Brocdepbl;

CTPOEHNSI OPraHOB M CUCTEM OPraHOB PaCTEHUN, XXUBOTHBbIX,
YeroBeka; NPOLIECCOB XN3HEAEATENbHOCTU, 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 CMMNaTPUYEeCKoro BMA00OpPa30BaHUSA; BAUSHUA OBUXKY-
LLMX CKI 3BONIOLMM Ha reHodoHA nonynsauun; NpMcnocoo-
NEHHOCTM OPraHu3MOB K cpefe obuTaHus, YepenoBaHus
HanpaBneHu 3BONIOLUK; KPYroBopoTa BELLECTB U NOTOKa
9HEepPrumn B 3KOCUCTEMAX;

- NpMoGpecT oNbIT NPUMEHEHNST OCHOBHbLIX METOAOB Hayu-
HOro NO3HaHWUSA, UCMONb3yeMbIX B Gruonornn: HabnogeHns m
OMMCaHNS XUBbIX CUCTEM, NPOLECCOB U IBMIEHUIA; OpraHn3a-
LU1KX 1 NpoBeaeHN OMONOrMYeCcKoro aKkCrnepuMeHTa, BblaBu-
PKEHUS TMnoTes, BbISBNATb 3aBUCUMOCTU MeXay nccrneaye-
MbIMU BEMMYNHAMMN, OO BACHSATL NOSyYeHHble pe3ynbTaThbl 1
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,




NNacTUYEeCKoro N 3HepreTu4eckoro obmeHa, XeMoCHHTE3a,
MUTO3a, Menosa, OnnogoTBOPEHNUS, PasBUTUS U pa3MHOXe-
HWUS, MHOMBUAOYANbHOrO Pa3BMTUSA OpraHu3ma (OHToreHesa),
GopbObl 3a CyllecTBOBaHME, ECTECTBEHHOro oTbopa, BUao-
oOpa3oBaHus, NPUCNOCOBIEHHOCTN OpPraHM3MoB K cpede
00OMTaHNS, BIUAHNSA KOMMOHEHTOB SKOCUCTEM, aHTPOMOreH-
HbIX UBMEHEHMI B 9KOCMCTEMAX CBOEN MECTHOCTU, KPYroBoO-
poTa BELLECTB M NpeBpaLleHne aHeprum B buocdepe;

- chopmmpoBaTb YMEHUS NMPUMEHATL MOSyYEHHbIE 3HAHUA
Ans 06bACHeHUs BMoNorMyecknx NPoLeccoB U ABMEHUN,
ONA NPUHATUS NPaKTUYECKUX PELUEHUA B MOBCEOHEBHON
KU3HK C Uernbio obecneyeHnsa 6e3onacHOCTM CBOErO 340p0-
BbS U 300POBbS OKpY)XatoLmx niogen, cobnogeHns 3gopo-
BOro obpasa >XM3HW, HOPM rPaMOTHOrO NOBEAEHMS B OKPY-
XKawllen npupogHon cpege; NMoHMMaHWe HeobGXxoauMOoCTU
NCNONb30BaHNUs LAOCTMXXEHMI COBpPEeMEeHHoW 6uonornm u
BuoTexHonormn Ans pauuoHanbHOro MNpUPOAONoNb30Ba-
HWSI; YMEHME UCMONb30BaTb COOTBETCTBYIOLLME apryMEHTHI,
BroNorM4eckyto TePMUHONOTNIO N CUMBOMMKY ANS AOKa3a-
TenbCTBa POACTBA OPraHM3MOB pPasHblX CUCTEMATUYECKMX
rpynn; B3aMMOCBSi31 OPraHM3mMoB M cpefbl OOUTaHNS; eauH-
CTBa YenoBeYecKMx pac; HeobxooMmoCcTu 300pOBOro 00-
pasa Xu3Hu, COXpaHeHus pasHoobpasvs BUOOB UM IKOCU-
CTeM, KaK YCrNoBMSA COCYLLEeCTBOBaHUA NpMpoabl U YenoBe-
4eCcTBa;

- chopmmpoBaTb YMEHUS pellaTtb Guonornyeckne 3agauu,
COCTaBMNATb FEHOTUMMYECKNE CXEMbI CKPELLMBaHUA NS pas-
HbIX TUMOB HacnegoBaHWS MPU3HAKOB Y OPraHU3moB, CO-
CTaBNATb CXeMbl MepeHoca BELLECTB N SHEPTUUN B 3KOCUCTE-
Max (Lenu NnuTaHus, NUWEeBbIe CeTH), BbISBNATb NPUYMHHO-
CNeACTBEHHbIE CBA3W Mexay uccrnegyembiMn Guonorunye-
CKUMK 0ObeKkTaMu, npoLeccammn u SABreHNAMN; aenaTb Bbl-
BOAbl M NPOrHO3bl HA OCHOBAHWW NOSTyYEHHbIX PE3YrbTaTOB;




- COOPMUPOBATb YMEHUSA KPUTUYECKM OLLEHMBATb MHGDOPMa-
uno GUONOrMYecKoro CoaepXXaHusl, BKITHOYaOLWYyO nceBno-
Hay4Hble 3HaHMS W3 pasnuYHbIX WCTOYHWKOB (CpeacTBa
MacCoBOW MHGOPMaLUN, Hay4YHO-NONyNsApHbleE 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 COBPEMEHHBIX MCCnegoBaHuin B obnactn norex-
HOMOMMMN N FrEeHEeTUYECKNX TEXHOSOrM (KNoHMpoBaHue, uc-
KyCCTBEHHOE OMMOAO0TBOPEHME, HanpaBreHHOe U3MEHeHNe
reHoma v co3iaHme TPaHCreHHbIX OPraHM3MoB);

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

- YMEeTb BbiABUraTb rMnoTesbl, NPOBEPATb UX IKCMEPUMEH-
TanbHbIMW cpeacTBamun, POpMYynMpys Lenb MccneaoBaHmus,
aHanuMa3npoBaTb 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 pe3ynbTaTbhl HA YY4EHUYECKNX 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 OBGLLECTBEHHOW Mpak-
TVKW, OCHOBAHHOIO Ha Ananore KynbTyp, CNOCOBCTBYOLLErO OCO-
3HAHWIO CBOEro MecTa B MOSMKYIIbTYPHOM MUPE;

- COBEPLLEHCTBOBaAHNE A3bIKOBOW W YMTATENbCKON KyNbTypbl Kak

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

CcpeacTBa B3aUMOAENCTBUS MeXAy NoAbMU U NO3HAHWUS MUPA;

mu;




npodeccmnoHansHon ae-
ATENbHOCTU

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

OBnageHne yHuBepcanbHbIMKM Yy4eOHbIMM MNO3HaBaTENbHBbIMU
encTBUAMMU:

B) paboTa ¢ nHgopmaumen:

- BrageTb HaBblkaMu MONyYeHUs MHopMaumMm M3 UCTOYHMKOB
pa3HbIX TUMOB, CAMOCTOATENBHO OCYLLECTBNATL NMOWUCK, aHanms,
CUCTEMATM3ALMIO N MHTEepNpeTaunio MHPOPMaLMN PasnmYHbIX|
BMAOB U (hOopM NpeacTaBneHns;

- co3gaBaTh TEKCThI B Pa3fiMyHbIX popMaTtax ¢ y4eToM HasHade-
HUS MHbOpMaLMM N LeneBon ayautopun, Bbibupas onTumans-
Hyt0 popMy NpeacTaBneHns N Budyanuaauum;

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

- NCMNONb30BaTb CPeACcTBa UHPOPMALIMOHHBIX N KOMMYHUKALMOH-
HbIX TEXHOMOMN B peLleHnN KOTHUTUBHBLIX, 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 ©6€30MacHOCTU JIMYHOCTHU

- UHTEPNPeTUPOBaTb ATUYECKUE acneKTbl COBPEMEHHbIX UC-
cnefoBaHuin B buonornn, MmeguumHe, 6UoTEXHONOMMK; pac-
cMmaTtpuBaTb rnobarnbHble 3Konormyeckne npobnemMsl 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
OnnoaoTBOPEHME, HanpaBeHHOe N3MEHEHNE reHOMa U CO-
34aHNe TPaHCTeHHbIX OPraHN3mMoB);

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

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

- FOTOBHOCTb K CaMOpa3BUTUIO, CaMOCTOATENBHOCTU 1 CaMOoorpe-
nenexHunio;

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

OBnageHne yHuBepcanbHbIMU KOMMYHUKATUBHbIMUA [Oen-
CTBUSIMM:

0) coBMeCcTHanA AeATeNbHOCTb.

- MOHMMAaTb M UCMOMb30BaTb NPenMyLecTBa KOMaHAHOM U UHON-
BMAyanoHon paboThl;

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

- yMeTb BblABUraTb rmnoTesbl, NPOBEPSTb UX SKCNEPUMEH-
TanbHbIMW cpeacTBamMmun, OPMyNuNpys Lenb UCCnegoBaHus,
aHanu3nMpoBaTb MOMy4YeHHble pe3ynbTaTbl U Aenatb Bbl-
BOAbI;

- NpYHMMaTb y4yacTue B Hay4yHO-UCCreaoBaTeNbCKOM pa-

boTe no Guonoruu, 3KONOrMN U MeaguLMHE, NPOBOAMMON Ha
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- NPMHUMATb Lienn COBMECTHOMN AeATENbHOCTM, OPraHM30BbIBaTh
N KOOPAMHUPOBATb AEWCTBUSI NO €€ OOCTMXKEHWUIO: COCTaBNsTb
nnaH 4enCTBUN, pacnpenensaTb Posiv C y4eTOM MHEHUI YYaCTHU-
kOB 06CyaaTb pe3ynbTaTbl COBMECTHOM paboThl;

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

- OCYLLECTBNATb NO3UTUBHOE CTpaTerMyeckoe noBedeHne B pas-
NMUYHBIX CUTyauusix, NPOSIBNATb TBOPYECTBO M BOOOpaeHwue,
ObITb UHALMATMBHBIM

OBnageHne yHuBepcanbHbIMU PErynsaTUBHbIMA OEACTBU-
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 ownbky;

- pa3BuBaTb CNOCOBHOCTb MOHUMATbL MUP C NO3ULMKN APYrOro Ye-
noBeka

Gase LWKOIMbHbIX Hay4YHbIX 06LLEeCTB 1 Ny6rMYHO nNpeacTas-
NATb NONyYeHHble pe3ynbTaThl Ha Y4eHUYECKUX KOH(EPEH-
LMSIX Pa3HOro YPOBHS

OK 07. CopgencteoBaTthb
COXPaHEHUIO OKpYKato-
Len cpenbl, pecypco-
cOepexeHuto, npume-
HATb 3HaHMS 006 name-
HEeHUWN KNnumaTa, NPWUH-
LUUnbl 6epexxnmBoro
Npon3BoACTBa, adek-
TUBHO AEeNCTBOBaTb B
YpesBblYyalHbIX CUTYya-
Lmnsax

B o6nacTtnakonorm4yeckoro BOCNUTaHUA:

- chOPMMPOBAHHOCTL 3KOSNIOrMYECKON KymnbTypbl, NMOHUMaHWe
BMUSIHMSA COLMAnbHO-3KOHOMUYECKNX MPOLLECCOB Ha COCTOSHME
NPUPOOHON 1 coLManbHOW cpeabl, 0CO3HaHMe rnobarnbHOro xa-
pakTepa aKoSIorm4ecknx npodnem;

- NNaHMpoBaHWE W OCyLlecTBrieHWe OeWCTBUIA B OKpYyXatoLlen
cpefe Ha OCHOBE 3HaHUA Lenen yCTOMYMBOro pasBuTus YenoBe-
4ecTBa;

aKTUBHOE HENPUATUE OEUCTBUN, NPUHOCALLUX BPe OKpYXatoLLen
cpene;

- YMEHME NpOrHo3npoBaTb HeGNaronpuaTHbIE AKONOrNYeCcKne no-
CnencTBMsS NpeanpMHMMaeMblx 4ENCTBUIA, NPeaoTBpaLlaTh UX;

- pacwmpeHue onbiTa eATeNbLHOCTU 3KONOrMyeckon HanpasneH-
HOCTWU;

- OBrlafieHne HaBblkaMun y4ebHO-mccrneaoBaTenbCKon, NPOEKTHOM

- BNageTb CMCTEMOWN 3HAHUN 06 OCHOBHLIX METO4aX Hay4-
HOro NO3HaHWs, UCMONb3yeMbIX B BUONOrnYecknx ncecneno-
BaHMAX XMBbIX OOBEKTOB 1 3KOCUCTEM (OnMMcaHue, nuamepe-
HWe, NnpoBeaeHe HabnaeHun); cnocobamm BbISIBIIEHUS U
OLIEHKM aHTPOMNOreHHbIX U3MEHEHWI B NPUPOAE;

- YMETb BbISBMSATL OT/IMYMTENBHbLIE MPU3HAKU XKMUBBLIX 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 (MeTabonuam), 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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NOCTAOMOPMOHANBLHOIo PasBUTUS, PA3MHOXEHWUS, MHOVBUAY-
anbHOro pasBUTUS OpraHuama (OHTOoreHesa), B3auModemn-
CTBUS TEHOB, reteposuca; OeNCTBUA UCKYCCTBEHHOro OT-
Gopa, cTabunusmpyioLLero, ABMXKYLLEro U paspbiBaloLLero
eCTEeCTBEHHOro oTbopa; annonaTpmuyeckoro n cumnaTpuye-
CKOro BMA00OPa30BaHUSA; BIMAHUSA ABMXKYLLMX CUM 3BOSHO-
UMM Ha reHodoHA, NonynsumMm; NPUCNOCcoBNeHHOCTU opra-
HU3MOB K cpede obutaHus, YyepedoBaHWSA HanpaBreHuin
9BOMOLMM; KPYroBOPOTa BELLECTB M MOTOKA 3HEPrMM B KO-
cucTemax

MnK1.1.

Okcnnyarauns
TPAHCMNOPTHOrO  3NeK-
TpoobopynoBaHUA 1 aB-
TOMaTUKK

OpraHnsoBaTb 3KcnnyaTauuilo, TeXHUYEeckoe oBCnyXuea-
HWE Y PEMOHT U3enuii TPaHCMOPTHOrO 3NEKTPo0BopyAOBaHUS U
aBTOMAaTUKK

KoHTponupoBaTb X0 W Ka4yecTBO BbINOMHEHUS paboT no
TEXHUYECKOMY OOCMYXMBaHUIO U PEMOHTY TPaHCMOPTHOrO
311eKTPOOGOPYA0BAHNS U aBTOMATUKM

MNK1.2.

OpraHnzaumsa ges-
TEeNbHOCTU KOJNeKTuBa
ucnonHurTenen

OpFaHMSOBbIBaTb pa60Ty KOnnekTuea UCNosiHUTENEeN.

MnaHmMpoBaTb M OpraHM3oBbIBaTb NPOM3BOACTBEHHbLIE pa-
0OTHI.

BbiGrpaTh onTUMarnbHble peLleHnst B HeCTaHAapPTHbIX CUTY-
aumax

KoHTponupoBaTb M OLEeHMBaTb KayeCTBO BbINOSHAE-
MbIX paborT.

OueHunBaTb 3KOHOMUYECKYH 3PDEKTUBHOCTL IKCMIY-
aTaLWOHHOW AEeATENbHOCTMU.

ObecneuynBaTtb cobnogeHne TeXHUKM Oe3onacHOCTU

Ha BBEpPpEHHOM Npon3BOACTBEHHOM y4acCTKe
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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
Buonorus Buonorusa — Hayka o xuson npupoge. CeAsn Guonormm ¢ o6LEeCcTBEHHbIMU, TEXHUYECKUMU U
B cucteme Hayk. O6- | opyrMMu ecTeCTBEHHLIMU Haykamu, (UNocodureit, pennrmein, 3TUKON, 3CTETUKON U NPaBOM.
LLaa xapakrepuctuka | Ponb 6uonornn B opMMpOBaHMN COBPEMEHHOWN Hay4YHOW 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 MUHeparbHble Be- | AepXXaHue ocMoTu4eckoro 6anaHca
Lecrsa
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- OK-01, OK-02,
MUHbI. OTNNYNA PepMEHTOB OT HEOPraHUYEeCKMX KaTann3aTopos. OK-04




YrneBoabl: MOHOcaxapuapbl (rntokosa, pnbosa n gesokcnpmbosa), gucaxapuabl (cCaxaposa,
nakrosa) un nonucaxapuabl (Kpaxman, rivkoreH, uennonosa). buonornyeckme yHKUMM yr-
neeofoB. Jlvnugbl: Tpurnuuepugpbl, docdonunuabl, cteponsl. mopodunbHo-ringpodos-
Hble cBowcTBa. bronornyeckmne dyHkumm nunuaos. CpaBHeHue yrnesogos, 6enkos 1 nunn-
[0B KaK UICTOYHUKOB 3Hepruun. HykneunHosble kucrnotsl: HK n PHK. HykneoTnabl — MoHOMepbI
HYKINEeMHOBbIX KUcnoT. CtpoeHune n dyHkumm OHK. Ctpoenne n dyHkummn PHK. AT®: cTtpoe-
HWe 1 YHKUNN

JlTabopaTopHble 3aHAaTUA (Ha BbIGOp Npenogasartens) 2
Ne 1 «OnpegeneHne ButamumHa C B NpoayKkTax nuTaHusa»

nnn «OnpegenexHne HanUUMsa Kpaxmana B NpoayKTax NUMTaHnsa»

nnn «'uapodmnbHo-rMapodo6HbIE CBONCTBA NMNNAOBY

nnn «MayyeHune katanutuy4eckom akTMBHOCTM (bepMeHTOB (Ha NpumMepe amunasbl Unu KaTa-
nasbl)»

Tema 2.3. CopgepxxaHne y4ebHoro matepmnana 2
CTpyKTypHO-OYHKUMO- | LiTonorus — Hayka o kneTke. KnetouyHas Teopusi — npumep B3aumMoaencTeust naen n aktos
HanbHasa opraHn3auus | B Hay4HOM No3HaHuW. MeToapbl N3y4eHnst KNneTku.

KneTok KneTka kak uenoctHas xuasi cuctema. ObLme npusHakm KNeTok: 3aMKHyTasi Hapy)XHas Mem-
6paHa, monekynbl [JHK kak reHeTu4eckuii annapart, cuctemMa cuHTesa 6ernka.
Tunbl KNETOK: aykapuoTnyeckasa un npokapmoTtudeckas. OCO6eHHOCTN CTPOEHMS NPOKapUoOTU-
yeckon kneTkn. KnetoyHas cteHka Gaktepun. CTpoeHue aykapuotmyeckon knetkn. OCHoB-
Hble OTNINYNS PaCTUTENbHOM, XXMBOTHOM U rPUBHON KNeTku. NoBEpPXHOCTHbIE CTPYKTYpPbI Kie-
TOK— KNEeTOYHas CTeHKa, MMMKOKamnuKe, ux yHkummn. MNnasmatnyeckaa membpaHa, ee CBOWM-
CTBa N (PyHKLMMN.
LinTonnaama n ee opraHongbl. OgHoMmembpaHHble opraHonapb! knetku: AMNC, annapat Monkb-
AXWN, N30COMbI. MonyaBTOHOMHbIE OpraHoOMAbl KNEeTKU: MUTOXOHAPUKU, nnactuabl. Mpouc-
XOXaeHne MuToxoHapun n nnactug. Buabl nnactna. HemembpaHHblie opraHovabl KNETKN: pu-
B6OCOMbI, KNETOYHbINA LEHTP, LLEHTPUOMNN, PECHUYKM, XIYTUKN. DYHKLMM OPraHOMAOB KMETKWN.
BkritoueHus.
Appo — perynaTopHbIn UeHTp kneTkn. CTpoeHne aapa: sgepHaa obonouka, kapuonnasma,
XPOMaTuH, S4pbIKo. XpoMocOoMbl. TpaHCNopT BELECTB B KNeTKe
JlabopaTopHble 3aHATMA (Ha BbIOOP NpenogasaTens) 2
Ne 2«CTtpoeHne KneTkn (pacTeHusi, XUBOTHbIE, rpubbl) U KNETOYHbIE BKIHOYEHMS (Kpaxmar,
KapoTUHOMAbI, XIIOPONacTbl, XPOMONNACTbI)»
nnn «M3yyeHne CTpoeHnst KNeToK pacTeHWUn, XMBOTHbIX U BakTepuii NO4 MUKPOCKONOM Ha
roTOBbIX MUKpONpenapaTax u ux onucaHme»
nnun «lMpoHnyaemoctb MembpaHbl (MNasMonus, 4ennasmosnna)»

Paspen 3. )KusHepeAaTenbHOCTb KIETKU 6 OK-01, OK-02,
Tema 3.1. | CogepraHue yyebHoro Matepuana 2 OK-04
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O6MeH BelLiecTB
N NpeBpaLleHne aHep-
rmn
B KNneTke

O6meH BelecTB, Unu metabonuam. Accummnauusa (NnacTnyecknii obmMeH) 1 guccumunaumns
(aHepreTudeckun obMeH) — ABe CTOPOHbI €ANHOro npouecca meTtabonuama. Ponb 3akoHOB
COXpaHeHus BelecTBa U aHeprum B NOHUMaHun metabonuama. Tunesl obMeHa BeLlecTs: aB-
TOTPOMOHLIN U reTepoTpodHLIN. Pornb hepmeHTOB B 0OMeHE BELLLECTB U NpeBpaLLeHNN 3Hep-
rn B knetke. dotocnHTes. CeeToBas 1 TeMHoBas (asbl PoToCHMHTE3a. Peakunm oToCHH-
Te3a. ApdhekTUBHOCTb PoTOCUHTE3A. 3HaveHne hOTOCUHTE3a A5 KU3HN Ha 3emne. Bnus-
HWMe ycnosum cpebl Ha POTOCUHTES N CNOCOObLI NMOBLILLEHUSA €ro NPOAYKTUBHOCTM Y KyNbTyp-
HbIX pacTeHUA. XEMOCUHTE3. XeMOCUHTEe3npytowme baktepmn. 3HavyeHne xeMocuHTe3a Ans
XM3HM Ha 3emne.

OHepreTu4deckui obmMeH B kneTke. PaclienneHve BewecTB, BbiAeNeHNe 1 akkyMynmpoBaHme
9Heprumn B KneTke. ATanbl aHepreTuyeckoro obmeHa. Mukonua. bpoxeHue n ero Buabl. Kuc-
NopogHOE OKUCIIEHME, UMK KNeTovHoe abixaHne. OkmucnuTenbHoe docdopunupoBanHmne. -
PEKTMBHOCTb dHEepreTnyeckoro obmeHa

Tema 3.2.

CopgepxaHue y4eGHOro matepuana

BuocuHTes benka

Peakuun maTtpuyHoro cuHTesa. 'eHeTudeckasa uHdopmaums n HK. Peanusaums reHeTude-
CKOW MHbopMaLunm B kneTke. [eHeTU4eCKNUM KoA U ero CBOMCTBA. TpaHCKpMIUNA — MaTpUYHbIN
cuHte3 PHK. TpaHcnsauusa — buocunHtes 6enka. Atansl TpaHenauun. KogupoBaHne aMMHOKNC-
not. Ponb pu6ocom B GrnocmHTese 6enka

M PaKTn4eCcKkoe 3aHdaTne

Ne 3 «PelueHne 3agay Ha onpeaeneHne nocneaoBaTenbHOCTU HYKNeoTUA0BY

Tema 3.3.

CopepxaHue y4ebHoro maTtepuana

Bupycel

HekneTo4yHble popmMbl XM3HK — BUpyCbl. NcTopusa oTkpbiTus Bupycos (0. V. MiBaHoBCKkuI).
OcobeHHOCTM CTPOEHNS N XU3HEHHOTO UnKna BMpycoB. baktepuodarn. bonesHu pacteHun,
XMBOTHbIX U YenoBeka, Bbi3biBaeMble Bupycamun. Bupyc nmmyHogeduunta yenoseka (BUY)
— Bo3byautenb ClM0a. MNMpodmnakTnka pacnpoCcTpaHeHNs BUPYCHbIX 3aboneBaHum

Pasgen 4. PaamHoOXeH

ue n ntHanBuayanbHoe pasButme opraHM3mMoB

Tema 4.1.
KM3HEHHbIN UMK
KNeTKn

CopepxaHue y4ebHoro maTtepuana

KneTouHbIN LK, UMK XKU3HEHHbIN LK KNeTkn. MHTepdasa n muto3s. lNpoueccsl, npoTekato-
lme B HTepdase. Pennnkaums — peakuuns matpuiHoro cuHtesa [HK. CTpoeHne xpomocom.
XPOMOCOMHBbIV Habop — kapyoTun. AunnonaHbIA U ranfongHbii XpOMOCOMHbIE HAabopbl. Xpo-
mMaTtuabl. LluTonornyeckne oCHOBbI PasMHOXEHUS U UHOMBULYANbHOrO PasBUTUS OpraHms-
MOB. [leneHune knetkn — mnuto3. Ctagmum mmutosa. [Npouecckl, nponcxogsiimne Ha pasHbix cTa-
ansax mutosa. bronornyeckuii cmbicn muTto3sa. [NporpammmnpyemMast rmbenbs KIeTKU - anonTos3

Tema 4.2.
dopmbl pa3smMHOXKEHUS
OopraHn3moB

Copepxanue yyebHoro matepuana

DopMbl pasMHOXEHUA OpraHM3moB: Gecnosnoe n nonosoe. Buabl 6ecnonoro pasMHOXeHUs:
AeneHve HaaBoe M NoYKoBaHWE OAHO M MHOTOKIETOYHbIX, Copoobpa3oBaHue, BeretaTuBHOE
pa3MHoXeHue. VICKycCTBEHHOE KNOHUPOBAHME OPraHn3MOoB, €ro 3Ha4YeHue ANsi Cenekuun.

OK-01, OK-02,
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MonoBoe pasMHOXeHue, ero otTnnumst ot Gecnonoro. Menos. Ctagum menosa. Npouecchl,
npoucxogsdiumne Ha ctagusix menosa. lNosegeHne xpomocom B Menose. KpoccuHrosep. buo-
NOrNYECKNIN CMbICIT 1 3Ha4YeHne Menosa. [lameToreHes — npouecc o6pasoBaHns NOOBbLIX Krle-
TOK Y XXMBOTHbIX. [TonoBbl€e enesbl: CEMEHHMKN 1 sandHmkn. ObpasoBaHne 1 pa3BuTHE NOSO-
BbIX KIETOK — rameT (cnepmaro3ons, anuekneTtka) — cnepmatoreHes n ooreHed. OcobeHHOCTH
CTPOEHNS SNLIEKNETOK 1 cnepmaTo3ongos. OnnogoTeopeHue. MNapTeHoreHes

Tema 4.3.
WHauenayaneHoe
pas3BUTNE OPraHN3mMoB

CogepxaHue y4ebHoro matepuana

NHouBuayansHoe pa3suTue (OHToreHes). AMOGpuoHansHoe passuTune (ambproreHes). dtanbl
3MBpMOHaNbHOro PasBUTUSA Y NO3BOHOYHBIX XUBOTHBIX: APOBneHne, racTpynauus, opraHore-
He3. [ocTambproHanbHoe pa3suTue. Tunbl NOCTAIMOPUOHANBHOrO Pa3BUTUS: NPSIMOE, Henps-
Moe (NUYMHOYHOE). BnnsiHve cpeabl Ha pa3BUTUE OPraHM3MOB; hakTopbl, CNOCOBHbIE BbI3bl-
BaTb BPOXAEHHble ypoacTea. PocT n passutme pacteHnin. OHTOreHes LIBETKOBOro pacTeHUs:
ABOWHOE ONrIog0TBOPEHUE, CTPOEHME CeMEeHW, CTaaun pa3BuTus

MNpakTnyeckne 3aHATUA

Ne 3 «NHdeKunoHHbIe 3aboneBaHnsa 1 aNUAEMNN B UICTOPUN YEeNIOBEYECTBAY.
Ne 4 «BakumHauus kak npodunakTmka MHPEKUNOHHbIX 3aboneBaHnmny

Pazpgen 5. HacneactBeHHOCTbL U USMEHYUBOCTbL OPraHM3mMoB

10

Tema 5.1.
3aKOHOMEPHOCTH
HacrnenoBaHus

CopgepxaHue y4eGHOro matepuana

MpeameT n 3agaym reHeTukn. Ponb LUUTONOrMKM M 3MOBPUONOrMN B CTAHOBMEHUN FEHETUKMN.
Bknag poccuickux n 3apybexHbix y4eHbIX B pa3Butmue reHetukn. Metogbl reHeTukmn (rubpum-
A0STIOTNYECKUI, LMTOreHeTUYECKNA, MONEKYNApHO-reHeTndeckuin). OCHOBHbIE reHeTu4eckne
noHATUA. [eHeTnYeckass CUMBOMKMKA, UCMONb3yeMasi B CXxeMax CKpeLLnBaHuin.
3aKOHOMEPHOCTU HacnegoBaHUSA NPU3HAKOB, yCTaHoBNEHHble . MenHgenem. MoHornbpua-
HOoe cKpeLlmBaHue. 3akoH eauHoobpasmnsa rmdpmuaos NepBoro nokonexus. MNpaBuno 4oOMUHK-
poBaHuA. 3aKOH pacLuenneHnsa npmsHakoB. ['MnoTesa YNCTOThl raMeT. [lofiHoe 1 HenosnHoe
AoMuHMpoBaHue. OurnbpraHoe ckpewmBaHme. 3akOH He3aBMCMMOrO HacnegoBaHWS NpU3Ha-
KoB. LintoreHeTnyeckme OCHOBbI AUrMOPUAHOrO CKpelumBaHms. AHanuanpyroLee ckpeLumBa-
Hue. Vicnonb3oBaHme aHanm3npyrLwero ckpelnsaHms ans onpegeneHms reHotuna ocobu

[NpakTnyeckoe 3aHaTNe

Ne 5 PelueHve 3agad Ha onpegeneHne BeposATHOCTM BO3HUKHOBEHUS HAcnNeACTBEHHbIX NPU-
3HaKOB NPV MOHO-, AM1-, MONUIIMOPUOHOM N aHaANU3NPYIOLLLEM CKpPEeLLMBaHUKN, COCTaBMNEeHME re-
HOTMNUYECKMX CXEM CKPELLMBaHNS

Tema 5.2.
CuenneHHoe Hacrne-
[AOBaHMe NpU3HaKoB

Copepxanue yyebHoro matepuana

CuenneHHoe HacnegoBaHune npusHakoB. Pabota T. MopraHa no cuenneHHoMy Hacrnenosa-
HWIO reHOB. HapyLleHne cuenneHus reHoB B pe3yrnbTaTe KPOCCMHroBepa. XpoMOCOMHas TEO-
pusa HacneacTBEHHOCTU. eHeTUYEeCKME KapThbl.

OK-01, OK-02,
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eHeTuMKa nona. XpOMOCOMHOG onpeageneHune nona. AyTOCOMbI 1 NosnoBble XPOMOCOMbI. lo-
MOramMmeTHble U reteporameTHble OpraHmn3mbil. HacneposaHune NPU3HAKoOB, CLUErnyeHHbIX C Nno-
JIOM

I PaKTn4eCcKoe 3aHdATne

Ne 6 PelueHne 3agay Ha onpeaeneHne BepoATHOCTU BO3HUMKHOBEHUA HacneaCcTBeHHbIX Npu-
3HaKOB Mnpu cuenyieHHomMm HacnegoBaH, CoCTaBieHNe reHoTUNM4YeCKNxX cxXxemMm CKpeLlnBaHnAa

Tema 5.3.
3aKOHOMEepPHOCTU 13-
MEHYMBOCTHU

CogepxxaHue y4ebHoro matepuana

M3meHunBoCTb. BUabl MU3MeHYNMBOCTU: HEHAcNeACTBEHHas 1 HacneacTBeHHas. Pornb cpefpbl
B HEeHacneacTBEHHON U3MEHYMBOCTU. XapakTepuctuka MoanduKaumoHHON U3MEHYNBOCTH.
BapvauunoHHbeIi pag n BapuaunmoHHas kpmeas. Hopma peakumn npusHaka. KonndectseHHble
N Ka4eCTBEHHbIE MPU3HAKM U UX HOpMa peakunn. CBoncTBa MOANMUKALMOHHON U3MEHYNBO-
CTun.

HacnegcteseHHas, vnyM reHoTunuyeckass M3MeHYMBOCTb. KombBuHATMBHAsi WM3MEH4YMBOCTb.
Meino3 n nonoBon NpoLecc — 0OCHoBa KOMOUHATUBHOM N3MEHYNBOCTU. MyTauMoHHas N3MeH-
4ynBocTb. Knaccudumkaums mytaummn: reHHble, XPOMOCOMHbIE, FeHOMHbIe. HYacToTa 1 NpUYnHBbI
MyTaumin. MytareHHble dhakTopbl. 3aKOH FOMOSIOrMYeCcKUX psaaoB B HACNEACTBEHHON U3MEH-
4YMBOCTU

H. X. BaBunoBsa

M PaKTU4eCKoe 3aHdATne

Ne 7 PelueHne 3agay Ha onpeaeneHne BepoATHOCTU BO3SHUKHOBEHUA HaAceaCTBEHHbLIX NMpu-
3HaKOB MpU pa3finyHbIX TUNax B3aMMOOENCTBUS FEHOB, COCTaBIEHNE FEHOTUMNYECKMX CXEM
CKpeLwinBaHuna

Tema 5.4.
"eHeTMKa YyenoBeka

CopepxaHue y4ebHoro maTtepuana

eHeTuka yenoeeka. Kapnotun yenoseka. OCHOBHblIE METO/bl FEHETUKWN YeroBeKa: reHearno-
rmyeckunin, 6IM3HELIOBbIN, LUTOreHETUYECKNA, BUOXMMNYECKNIA, MONEKYSPHO-TEHETUYECKUIA.
CoBpeMeHHOe onpegeneHne reHoTuna: NONMHOreHOMHOE CEeKBEHMpPOBaHWEe, reHOTUNMpPoOBa-
Hue, B TOM 4Yncne ¢ nomolusio NLP-aHanms3a. HacneacteBeHHble 3aboneBaHns YenoBeka: reH-
Hble ©one3Hn, 6onesHn ¢ HacneacTBEHHOW MPeApacnosiOXEHHOCTbI, XPOMOCOMHbIE GO-
ne3nun. Comatnyeckme 1 reHepatmeHble MyTaumn. CTBonoBble KNeTKU. MprHUMNLI 300pOBOro
obpasa XnsHu, AnarHoCTUKN, NPoOUNaKTUKL U NIeYeHns reHeTndeckmx 6onesHen. Meguko-
reHeTM4ecKoe KOHCYNbTUpOBaHUe. 3HadyeHne MeauUNHCKOM reHETUKN B NPeaoTBpaLLEeHN U
neYeHnn reHeTn4ecknx 3aboneBaHUn YenoBeka

MpakTnyeckoe 3aHATUE

Ne 8 «CocTaBneHne n aHanns pogocroBHbIX YenoBekay

Paspnen 6. 9BontounoHHana 6uonorusa

(o3}

Tema 6.1.

| ConepxaHve y4e6Horo matepvana

OK-01, OK-02,
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3BonNOLUMOHHAs Teo-
pusi
N ee MecTo
B GMonorumn

MpeanocbInNkn BO3HMKHOBEHNS 3BOSNIOLNMOHHON TEOPUN. OBOMOLIMOHHAA TeopUs 1 €€ MecTo
B Bmonorun. BnnsiHue 3BOMOLMOHHON TEOPUN Ha passBuTne buonorum n gpyrux Hayk. Cenge-
TenbCcTBa 3Bonoumun. lNManeoHTonornyeckne: nocneaoBaTeNbHOCTb NOSABNEHMS BUAOB B Na-
NeoHTONoOrM4Yeckon neTonncu, nepexogHele hopmel. broreorpadmyeckue: cxoacTso U pas-
nnyune cayH 1 hnop MaTepuKkoB U OCTPOBOB. OMOPUONOrMYECKMe: CXOACTBA U Pasnnyns M-
GPUOHOB pa3HbIX BUOOB NO3BOHOYHbIX. CpaBHUTENBHO-aHAaTOMUYECKME: FTOMOSIOMMYHbIE, aHa-
NOrMYHbIE, PyOMMEHTapHbIE OpraHbl, ataBm3mbl. MonekynapHo-6uoxmmmyeckme: CXoacTBO
MEXaHU3MOB HacneaCcTBEHHOCTM M OCHOBHbIX MeTabonmMyecknx nyTenm y BCEX XMBbIX opra-
HU3MOB.

OBontoumoHHasa Teopuda Y. [apeuHa. NMpeanocbinkun BO3HMKHOBEHUS OapBUHU3MA. [BUXKY-
LiMe cunbl 3BOMOLUMM BUAOB Mo [apBuHy (M30bITOYHOE pa3MHOXEHWE NPU OrPaHUYEHHOCTMU
pecypcoB, HeonpeaenéHHasa n3amMeH4nMBoCTb, bopbba 3a cylecTBoBaHWE, ECTECTBEHHbIN OT-
bop)

Tema 6.2.
Mukpoasontouns

CopgepxaHue y4eGHOro matepuana

CuHTeTn4yeckasn Teopus aponoumm (CTI) n eé ocHoBHbIe nonoxeHnsa. Mukpoassosnoums. No-
Nynauna Kak eanHmLa Buaa v 3BOMOLNK.

OBvxywme cunbl (dakTopbl)3aBonoLnn BMOOB B Npupoae. MyTaumoHHbIA npouecc u Kombu-
HaTUBHAs M3MEHYMBOCTb. MONyNAUNOHHbIE BOMHLI U Apend reHoB. M3onauusa n murpaums.
EcTtecTtBeHHbIN 0TOOP — Hanpaenaowmn daktop asontoumm. Popmbl eCTECTBEHHOrO 0TOOpPA.
MprncnocobneHHOCTb OpraHN3mMoB Kak pesynbtaTt asosioumu. Nprumepbl npucnocobnexHnii y
opraHuamoB. Apomopdo3bl U ngmoagantaunn. Bug v Bugoodbpasosanue. Kputepun smnaa.
OcHoBHble hopMbl BUAo006pasoBaHus: reorpapuyeckoe, 3Kkonornyeckoe

Tema 6.3.
MakpoaBosntouus

CopepxaHue yyebHoro matepuana

Makpoasontoumsi. PopmMbl 3BOMOLUN: UneTUYeckas, AMBEPreHTHasi, KOHBEpPreHTHas, na-
pannenbHas. HeobpaTtumMocTb 3BoOMOLNM

MpakTnyeckoe 3aHATUE (Ha BbIBOp Npenogasarens)

Ne 9 «CpaBHeHne BUOOB MO MOPONOrMYECKOMY KPUTEPUIO»
nnn «OnncaHne NprucnocobIeHHOCTN OpraHn3ma 1 ee OTHOCUTENBHOIO Xapakrepa»

Pazgen 7. BO3HMKHOBEHME 1 pa3BUTHE XKU3HU Ha 3emne

Tema 7.1.
3apoxaeHve
N pa3BUTUE XKN3HU

Cucrtema opraHunye-
ckoro mupa. lNMpowc-
XOXOEeHMEe YyenoBeka —
aHTpororeHes

CogepxaHue y4ebHoro maTtepuana

[loHay4yHble MpeacTaBneHns O 3apOXAEHUM XU3HW. HayyHble rMnoTesbl BO3HWKHOBEHUS
XM3HWM Ha 3emne: abuoreHes 1 naHcnepmus. XuMmyeckas aBomntounsa. AGUOreHHbIN CUHTE3
OpraHM4Yeckux BeLLeCTB U3 HeOpraHNYecknx. JKCnepuMeHTanbLHoe NoATBEPXKAEHNE XUMMYe-
ckou aBontoumn. HavaneHble atanbl Guonoruyeckon apontounn. M'mnotesa PHK- mupa. ®op-
MUpOBaHMEe MeMBpaHHbIX CTPYKTYP M BO3HUKHOBEHWE NPOTOKIETKM. [epBble KNeTkn n nx aBo-
nouns. PopMmMpoBaHME OCHOBHbIX FPYMNM XXMBbIX OPraHM3MOB.

PasBuTue xun3Hn Ha 3emne no apam v nepuogam. Katapxen. Apxenckasa n npoteposonckas
apbl. [Maneosoickas apa M eé nepuogbl: KeMOPUUCKUA, OPOOBUKCKUA, CUIYPUNCKUN,

N
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OEBOHCKNIA, KAMEHHOYroMNbHbIN, NepMckuin. Me3osonckas apa 1 eé nepuobl: TpUacoBbIn, Hop-
ckui, menoBon. KarHo3onckas apa 1 eé nepmoabl: NaneoreHoBLIN, HEOreHOBbIW, aHTponore-
HOBbIN.

CopepxaHue y4eGHOro matepuana

CuctemMa opraHM4Yeckoro mupa kak oTpaxkeHue aBontoumn. OCHOBHble cUCTEMaTUYecKue
rpynnbl opraHM3moB. XapakTepucTuka Knumarta K reonornyeckux npoueccoB. OCHOBHble
aTanbl 3BOMOLMM PACTUTENBHOIO U XKMBOTHOFO MMpa. ApoMopd03bl Y PACTEHUI U KUBOTHbIX.
MosiBneHne, pacuBeT 1 BbIMUPaHME TPYNM XXUBbIX OPraHN3MOB.

JBonouus Yenoeeka. AHTPOMNosornst kak Hayka. PassuTrne npeactaBneHuin 0 NPoucxXoXxae-
HUK YernoBeka. MeToabl 3y4eHust aHTponoreHesa. CxoAcCTBa U pasnuuunsi YernoBeka v XUBOT-
HbIX. CcTemaTuyeckoe nornoxeHve Yyenoseka. [BUxyLLMe cunbl ((hakTopbl) aHTponoreHesa.
HacneacrtBeHHas NU3MEHUYMBOCTb U €CTECTBEHHbIV 0TOOpP. OBLLECTBEHHBIN 06pas XXU3HU, N3-
rOTOBIIEHNE OPYAWI TPYAA, MblLUNEHME, peyb

Tema 7.2 CogepxxaHne y4ebHoro matepuana 2
OcHoBHble cTaguu OcHOBHbIE CTaguM 1 BETBM 3BOMOLIMM YeroBeka: aBcTpanonutekn, Yenosek ymensiv, Yerno-
3BOMOLUMM YemnoBeKka | Bek npsmoxoadwmin, Yenosek HeaHaepTanbCckui, YenoBek pasymMHbli COBPEMEHHOIO TuMna.
Haxoakun nckonaemblx OCTaHKOB, BpeEMS CyLLLEeCTBOBaHUSA, 0b6nacTb pacnpocTpaHeHns, 06 bem
rOfI0OBHOrO Mo3ra, 06pa3s XusHu, opyaus.
Yenoseueckne pacbl. OCHOBHble 6onblUne packl: eBponeonaHas (eBpasuickas), Herpo-aB-
cTpanoungHas (skBaTopuanbHasi), MOHrorlongHas (asmarTcko-amepukaHckasi). YepTbl npucno-
cobneHHOCTM nNpeacTaBuTENen YenoBeveckMx pac K yCNnoBMsM CyLlecTBOBaHWS. EAMHCTBO
YyenoBeyeckux pac. Kputuka pacusma
MpakTnyeckoe 3aHATUE (Ha BbIBOp Npenogasatens)
Ne 10 «Bpemsa n nytn pacceneHus YenoBeka rno nraHeTe»
nnn «MNpmncnocobneHHOCTb YernoBeka K pasHbiM YCroBUAM cpeabl. BnusaHue reorpaduyeckomn
cpeapbl Ha MOPdONOrMIo 1 PU3MONOTUI0 YeNoBeEKay
Pasgen 8. OpraHn3ambl 1 OKpyXxarowasa cpega 4 OK-01, OK-02,
Tema 8.1. | ConepxaHue y4ebHoro Matepuana 2 OK-04, OK-07
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Okonorus
Kak Hayka. Cpeabl

Okonorua Kak Hayka. 3agaun u pasgenbsl akonorun. Metoabl 3KONOrMYecknx NccneaoBaHui.
3Konormyeckoe MMUPOBO33PEHNE COBPEMEHHOrO YernoBeka. Cpeabl 0OMTaHUSA OpraHM3MOoB:

XNU3HU. BOAHAas, Ha3eMHO-BO3AyLUHas, NMOYBEHHasi, BHYTPUOPraHU3MeHHas. Jkonoruyeckue ak-
Okonorndeckme gak- | Topbl. Knaccmgpukauma akonornyecknx aktopos: abnoTtudeckme, Gnotmyeckne n aHTpono-

TOpbI reHHble. [JencTBmne aKonornyecknx hakTopoB Ha opraHmaMbl. AGMoTUYECKNE haKTopbl: CBET,
TemnepaTtypa, BnaxHoctb. dotonepuoamsm. lMpucnocobneHns OpraHnsmMoB K OEWCTBUIO
abuoTnyecknx gaktopoB. bruonormnyeckne putmbl. Brotnyeckne dakrtopbl. Bugbl 6notmdye-

CKMUX B3aUMOLEMNCTBUN: KOHKYPEHUMS, XMLHUYeCTBO. [apas3ntuam, myTtyanmam, KOMMeHca-
nun3am (KBapTUPAaHCTBO, HaxrebHNYeCcTBO), ameHcannam, HenTpanuam. 3HavyeHne bunotnde-
CKMX B3aMMOAeNCTBUI ANS CyLEeCTBOBAHUS OPraHM3MOoB B NPUPOAHbIX coobLlecTBax
Tema 8.2. CogepxaHue yyebHoro matepunana 2
JKonornyeckme xa- | Akonormyeckne xapakrepuctuku nonynsumm. OCHOBHble MokasaTenu Nonynsuum: YUCreH-
PaKTePUCTUKM NOMYy- | HOCTb, MIIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, NPUPOCT, MUrpaums. nHammka YncneHHoCTH

naumm nonynsumm n eé perynsaums
lMpakTnyeckoe 3aHaTue
Ne 11 «[Moac4éT NANOTHOCTM NONYNALMIN Pa3HbIX BUOOB pacTEHU»

Pasgen 9. CoobOLwecTBa U 3Konormyeckme cuctemMol 10 OK-01, OK-02,
Tema 9.1. CopgepxaHue yyebHoro matepuana 2 OK-04, OK-07
Coobuectea opra- | CoobLuecTBO opraHnamoB — 6uoueHo3. CTpykTypbl BroueHo3a: BuaoBasi, MPOCTPaHCTBEH- MK....
HU3MOB, B3KOCUCTEMbI | Has, Tpoduyeckas (nuwesas). Buabl-gomuHaHTel. CBA3N B BuoueHose.
Skonornyeckune cuctemol (3kocuctemsl). NoHaTne 06 akocucteme n druoreoueHose. PyHKLUK-
OHasnbHble KOMMOHEHTblI 3KOCUCTEMbI: MPOAYLIEHTbI, KOHCYMEHTbI, peayueHTbl. KpyroBopoT
BELLECTB W NOTOK dHeprum B akocucteme. Tpoduyeckme (NUeBble) YpOBHM IKoCUCTEMBI. [n-
wesble uenu n cetn. OCHOBHbIE NoKa3aTenu aKocucTembl: Gromacca, npoayKuus. Jkonorun-
yeckne nupamuabl: NPOAYKUMM, YMCNEeHHOCTH, Bromacchl. CBOMCTBA 3KOCUCTEM: YCTONYM-
BOCTb, camoperynsauus, passutme. Cykueccus
Tema 9.2. CopepxaHue y4ebHoro maTtepuana 2
MpupoaHble akocu- | MpupoaHble 3KOCUCTEMbI. JKOCUCTEMbI PEK U 03Ep. DKOCUCTEMA XBOMHOMO UMW LUIMPOKOSNCT-
cTembl BEHHOTO fieca. AHTPOMNOreHHble 3KOCUCTEMbI. ArpoakocucteMbl. Ypboakocuctemol. bruonoru-
YeCcKoe 1 XO3ANCTBEHHOE 3HAYEHMe arpoakocucTeM n ypboakocmucteM. buopasHoobpasme kak
drakTop ycTonumBocTu akocucteM. CoxpaHeHne Guonormyeckoro pasHoobpasus Ha 3emne
Tema 9.3. CogepxaHue y4ebHoro maTtepuana 2
Buocdepa — Yyenue B. U. BepHaackoro o 6uocdepe. 'paHnubl, coctaB u cTpykTypa 6uocdepsl. XKnsoe
rnobanbHas BewectBO M ero yHkumn. OcobeHHocTn 6Buocdepbl Kak rnobanbHON 3KOCUCTEMBI.
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akocuctema 3emnu

HnHamnyeckoe paBHoBecue M obpaTtHas cBA3b B Guocgepe. KpyroBopoThl Bewects 1 6mo-
reoXMMM4Yeckme LUKIbl aNeMeHTOoB (yriepoga, asota). 3oHanbHOCTb brnocdepbl. OCHOBHbIE
OMoMmbI cyLn

Tema 9.4.
BnusaHne aHTponorex-
HbIX (PaKTOPOB Ha
onocdepy

npO(beCCVIOHaanO opuneHTUpoBaHHoe copgepxaHue (conepmaHMe npuKnagHoro mMo-
Ayns)

YenoBeyecTBo B bmnocepe 3emnu. AHTpONoreHHble naMmeHeHusi B 6nocdepe. MmobanbHble
aKkonoru4veckne npobriembl. CocylliecTBoBaHME NpMpoabl 1 yernoeedectsa. CoxpaHeHne Gu-
opa3Hoobpasunsa kak OCHOBa yCTon4mBocTn 6rnoccepbl. OCHOBa paumMoHanbHOro ynpasneHus
NPUMPOLHbIMU PECYPCaMm M UX UCMoNb3oBaHne. JoCcTuxXeHMs BUonornm n oxpaHa npupogbl

MpakTnyeckoe 3aHATUE (Ha BbIGOP NpenogasaTens)

Ne 12 «OTxoabl Nnpon3BoacTBa»

nnn «AKonornyeckne acnekTbl NPOEeCcCUoHanNbLHOM AeATENBHOCTUY
nnun «lNpodunaktnka npodeccrnoHarnbHbIX 3aboneBaHNny

nnun «BnuaHme nponsBoaCcTBEHHbLIX (PAKTOPOB HA OpPraHU3M YenoBekay

Tema 9.5.
BrnnsaHme coumnanbHo-
3KONOrn4eckux ak-

TOPOB Ha 340POBLE
yenoBeka

np0(bGCCVIOHaJ1bHO opuneHTUpoBaHHoe copgepxaHue (co.qep)KaHMe npuKnagHoro mMo-
ayns)

3popoBbe u ero coctasngaowme. akTopbl, NONOXKUTENBHO U OTPULATENBHO BRUSAOLLME Ha
opraHuam 4enoBeka. [1pobrema TEXHOreHHbIX BO3OENCTBMIA Ha 340POBLE YeNnoBeKa (anek-
TpOMarHuTHble Nonsi, 6bIToBast XMMKUS, N30bITOYHbIE LWYMbI, paguauunsa u T.n.). Agantaums op-
raHu3ma 4enoBeka K hbaktopam OkKpyxawuwen cpegbl. MNMpuHUMNbl OPMUPOBAHUSA 300PO-
BbecOeperatowero nopegeHms. dmanyeckas akTMBHOCTb M 340pOBbe. Broxmmnyeckue ac-
NeKTbl pauMoHanbHOro NUTaHus

JlabopaTopHble 3aHATUSA

Ne 3 «YMcTBeHHast paboTocnocobHOCTL»

nnn «BnmsiHne abnoTuyecknx akTopoB Ha YenoBekay (B KAa4eCTBE TPUITEPOB, CHIDKAMOLLMX
paboToCnoCcoOHOCTb, UCNONBb30BaTh YCNOBUS OCYLLIECTBIEHUSA NPOdEeCCUOHaNbHOM AesaTerb-
HOCTW: LUYM, TeMnepaTypa, omanyeckasn Harpyska u 1.4.)

Pasgen 10. Cenekuus

OpraHM3mMmoB, OCHOBbI ouoTexHonornu

Tema 10.1.
Cenekuus
Kak Hayka 1 npoLecc

CopepxaHue y4ebHoro matepuana

Cenekums Kak Hayka 1 npouecc. 3apoxaeHue cenekumm n gomectmkauma. Ydexdve H. . Ba-
BUIOBA O LIEHTpaxX MHOroodpasmnsi U NPOUCXOXKAEHUS KyTbTYPHbIX pacteHunin. LieHTpbl npouc-
XOXKOEHMSA AOMALLUHNX XMBOTHbIX. COpT, nopoaa, wramm. CoBpeMeHHbIE MeTOAbl CeNnekunn.
MaccoBbin

N MHANBMAYanNbHbIN OTOOPLI B CENEKUMM pacTEHU U XUBOTHbIX. OLeHKa akcTepbepa. bnus-
KOPOACTBEHHOE CKpeluuBaHne — MHGpuaunHr. Ymuctas nuHmnda. CkpelmnBaHme YMCTbIX NUHUA.
leTeposuc, unu rnbpmnaHas cuna. HepoacrtBeHHoe ckpelmBaHue — aytopuanHr. OToanéH-
Hast rmbpunamnsaumsa n eé ycnexu. VIckyCCTBeHHbIM MyTareHes u nonyyeHne nonunnouaos. [o-

CTUXEHNA cenekummn paCTeHI/IIZ, XNBOTHbIX 1 MUKPOOPraHn3moB

OK-01, OK-02,
OK-04, OK-07
MK...
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Tema 10.2.
OcHoBbI DMoOTEXHOMNO-
rm

BuoTtexHonorusa Kak otpacnb NnponssBoacTea. 'eHHasa nHxeHepua. dTanbl CO34aHUSA PEKOM-
6uHaHTHOM [HK 1 TpaHcreHHbIx opraHn3amoB. KnetouHast uHxxkeHepusi. KnetouHble KynbTypbl.
MuikpoknoHanbHOe pa3MHOXeHne pacTeHuin. KnoHnpoBaHne BbICOKONPOAYKTUBHbBIX CEMbCKO-
XO3SIMCTBEHHbIX OPraHM3MOoB. JKoNornyeckne n atudeckme npobnemol. MMO — reHeTn4eckn
MOANPULMPOBAHHbIE OPraHU3Mbl

Tema 10.3.
BrnoTtexHonormn
B XXW3HW 1 Npocheccum

MpodeccnoHanbHO OpUEHTUPOBaAHHOE copep)xaHue (cogepxaHue NPUKNagHOro Mo-
Ayns)

OCHOBHble HanpaBrieHNs1 COBPEMEHHOW BMOTEXHONOMMN B NPOECCUOHANbHON AeATeNbHO-
ctn yenoseka. Metoabl 6uotexHonornn. O6bekTbl BroTexHonornn. Atmka GruotTexHonormye-
CKNX

N reHeTMYeCcKMX akcnepmmeHToB. NpaBuna nomcka n aHanusa 6noakonornyeckon nHpopma-
Lun

N3 pasnnyHbIX UCTOYHMKOB (HayyYHas n ydebHo-Hay4yHas nutepaTypa, CpeAcTBa MaccoBOM
MHpopmaummn, ceTb MHTEPHET u gpyrue)

M PaKTn4eCcKkoe 3aHdATne

Ne 13 Kewcbl Ha aHann3 MHGPOPMaLUN O Hay4YHbIX OOCTMKEHUAX B 06MacT reHeTU4ecKmx
TEXHONOIMM, KINETOYHOWN NHXEHEPUN, MULLIEBLIX OMOTEXHONOTNNA.

Ne 14 3awwuTa kenca: npeacraBrieHNe pe3ynbTaToB PELLUEHMS KENCOB (BbICTYMNMNEHNE C npe-
3eHTaumen)

Pasnen 11. PeweHue KelicoB B o6nactu 6uotexHonorum °

Tema 11.1.1. Buotex-
Hororun
B NPOMBILLNIEHHOCTH

I'Ipodoeccuorlanbuo opuneHTUpoBaHHoe copgepxaHue (co,qepx(al-me npuKnagHoro mMo-
Ayns)

Pa3BuTne nNpombilNeHHOW BUOTEXHONOIMMIN U e NPUMEHEHNE B XXM3HM YenoBeka, NoucK u
aHanms nHopMaLnn U3 PasnmyHbIX UCTOYHUKOB (HayvHas u ydebHo-Hay4Has nutepaTtypa,
cpeacTBa MaccoBour MHpopmaumm, cetb IHTEpHET 1 gpyrue)

[NpakTnyeckme 3aHaTns

Ne 15 Kewicbl Ha aHanm3 nHdopmauumn o pa3sUTUN NPOMbILLIIEHHON BUOTEXHOMNOMMI (N0 MUHK-
rpynnam).

Ne 16 3awuTa Kerca: npeacTaBneHme pesynbTaToB peLLeHNss KENCOB (BbICTYMMeHME C npe-
3eHTaumen)

Tema 11.1.2.
CouunanbHo-3TnYe-
CKWe acrnekTtbl bnoTex-
HOJrornmn

MpodeccnoHanbLHO OpUEHTUPOBaHHOE copepXaHue (coaepxaHue NPUKNagHOro mMo-
Ayns)

OTnyeckune acnekTbl pas3BuTUs GUOTEXHONOMMIN 1 MPUMEHEHNE UX B XXMU3HU YenoBeka, NOUCK
1 aHanu3 nHopmaunmn U3 pasnmyHbiX ICTOYHUKOB (Hay4YHasa u y4ebHo-Hay4YHaa nuteparypa,
cpegctea MaccoBour MHdopMaunn, cetb IHTEpHET u gpyrue)

M PakKTU4eCKkme 3aHATUA

OK-01, OK-02,
OK-04, OK-07
MK...
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Ne 15 Kewncobl Ha aHanu3 nHgopmauumn o6 aTUHECKUX acnektTax passutmus GuotexHonormm (No
MUHUK-Tpynnam).

Ne 16 3awwuTa KkeKnca: npeacTaBrieHNe pe3ynbTaToB PELLUEHMS KENCOB (BbICTYMNNEHNE C npe-
3eHTaumen)

Tema 11.1.3. brnoTtex- | NMpodeccnoHanbLHO OPUEHTUPOBaHHOE coepKaHue (coaepkaHue NpPUKNagHoOro mMo- 2
HOMOrnK ayns)
N TEXHUYECKUNE CU- Passntne 6uoTexHonormi ¢ NpUMEHEHMEM TEXHUYECKNX cucTemM (BuounHxeHepusi, BUOnH-
CTEMbI dopmaTuka, GoHMKa) N X NPUMEHEHME B XU3HM YenoBeka, NMOUCK U aHanua nHgopmaunm
N3 pasnnyHbIX UCTOYHMKOB (HayyYHas n ydebHo-Hay4Has nutepaTypa, CpeAcTBa MaccoBOM
MHpopmaummn, ceTb MHTEpHET n gpyrme)
MpakTnyeckne 3aHATUS
Ne 15 Kericbl Ha aHanu3 nHgopmauumn o pasBUTUN BUOTEXHONMOMMI C NPUMEHEHNEM TEXHUNYE-
CKMX CMCTEM (MO MUHKU-TpyNNam).
Ne 16 3awwuTa keKnca: npeacraBrieHne pesynbTaToB PeLLleHNsT KEUCOB (BbICTYMNNIEHME C Npe-
3eHTaumen)
MpomexyToyHas aTrectaumsa (anddepeHUnpoBaHHbIN 3a4€eT) 2
Bcero: 72
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3. YCNOBUSA PEANTU3ALMU MPOrPAMMbI YYEBHON AUCLUMIIUHDI

3.1. ina peanu3aummu nporpamMmbl AUCLMMIIMHBbI AOTKHbI ObITb NPeaycMOTpPeHbI cneay-
owme cneymanbHble NOMeLWeHUA: Hanmyusa y4ebHoro kabuHeTta Gruonoruu

O6opyaoBaHue y4yebHoOro kabuHera:

— nocagoyHble MecTa Mo Konn4ecTBy oby4datoLmxcs;
— paboyee mecTo npenogasaTens.
1.KomMnnekT y4ebHo-HarnsagHbIX Nocobui:

— y4ebHble Tabnuupbl

— nnakaTtbl

— obopygoBaHve ansa NnpoBefeHUs 3aHATUA: MUKPOCKONbI, CEKYHAOMEpP, TOHOMETP;

— nabopaTtopHast nocyga (npobupku, noactaBkM And NpoOMpPOK, NMUHLETHI, MECOK,
CTYMKW C NecTukamu, NpeamMeTHble W MOKPOBHbIE CTEKMa, CTEKMNAHHbIE MNarouyKu,
npenaposarnbHble Urmbl, punsTpoBanbHaa bymara (candeTkn), CTakaHbl)

— TUNepToHUYecKU pacTteop xrnopuaa Hatpus, 3%-HblM pacTBOp nepokcuaa
BOOOpPOAA, pacTBOp 1oAa B NOAMCTOM Kanuu, ruuepuH, knybHu kapTodens, nuct
anogen KaHaackou, nnof psbuHbl OObIKHOBEHHOW (pAGWHBLI MM TomaTta), nyk
penyaTbii, pas3BefeHHble B BOAE APOXKN);

2.KoMnneKT anekTPOHHbIX MOCOOuIA:
— KOMMJEKT 3IeKTPOHHbIX BUAeoOMaTepmnaros;
— npodeccnoHanbHO OPUEHTUPOBAHHbBIE 3aaHUS;
— MaTepvanbl AnddepeHLMPOBaAHHOrO 3a4eTa.
TexHu4eckune cpeactBa oby4eHuUs:
— KOMNbIOTEP C NMULEH3MOHHBIM NPOrpaMMHbIM obecneyeHnem
—  MynbTUMeana, NPoeKkTop.

3.2. UnhbopmaumoHHoOe obecneyeHmne peanusaumm nporpaMmmbol
OCHOBHbI€ UCTOYHUKMU:
1. Cusornasos, B.N. buonorusa. Obwas 6uonorus. ba3osbi ypoBeHb: y4ebHuk, ana 10-
11 kn, / B. .CuBornasos, M.b. AracdoHoBa, E.T. 3axaposa. - 5-e n3a. M.: Jpoda, 2009.- 381
C.. un.

2. 3axapos, B.b. O6wasa 6uonorus: yuebHuk.gna 10 - 11 kn. / B.b. 3axapos, C.I'. MamoH-
ToB, H.W. CoHuH. - 5-e n3g., ctep. - M.: podra, 2002.- 302 c.: unn.

3. AradgoHoBa, W.B. buonorusa. O6was 6uonorus. basosbi ypoBeHb: Paboyas TeTpagb
ansa 10-11 kn /.. ArachoHoBa. M.: [Jpodba, 2009. — 105 c.

4. Cueornasos, B./ O6wasa 6uonorusa. basosbi ypoBeHb: y4ebHuk ana 10 kn / B.N. Cu-
Bornasos, V.b. AracpoHoBa, E.T. 3axaposa. — 5-e n3g. — M.: flpodpa, 2016 r.- 254 c.: vn.

5. Cusornasos, B.M. O6bwasga 6uonornsa. basosbin ypoBeHb: y4ebHuk ana 11 kn/

B.W. Cueornasos, N.b. AracboHoBa, E.T. 3axapoBa. — 4-e n3a. — M.: flpodpa, 2016 r. — 207 c.:
un.

HononHuTenbHble UCTOYHUKMN:
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. O6was buonorus: yyeb.nocobue /B.M. KoHctaHTuHOB, A.l1. Pasa-
HoBa. — M.: Akagemus, 2002. — 300 c.
3. MoHomapeBa, N.H. Obwaga 6uonorus. 10-11kn : yuebHuk /M.H. NMoHomapesa, O.A.Kop-
Hunosa, E.H Jlowwnnuua. — M.: podpa, 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. EneHesckuin.- 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. KoHcTaHTmHOB, B.M. O6wwasa duonorus. / B.m. KoHctaHTuHoB, 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 anga yuutens 6uonornm [OnekTpoHHbIN pecypc]: razeta «buonorusay. - OnekTpoH. Tek-
ctoBble gaH. — M.: Wspatenbckmn pom «[llepBoe ceHTabpsa». — Pexum pgoctyna:
http://bio.1september.ru. — OnekTpoH. Bepcus ney. nybnukaumm.
2. KosneHko, A.l'. NpumeHeHne KomnbloTEPa Ha ypokax Guonornm [ONeKTPOHHbIN pecypc]
/Anekcangp Npuropbesuny KoaneHko // Pexxum goctyna http://www.kozlenkoa.narod.ru. — 3arn.
C aKpaHa. — (JaTa obpaiueHus: 16.10.2016).
3. Kapnosa, T. Cant yuntensa 6uonornm [OnekTpoHHbIn pecypc] /TatbsiHa Kapnosa// Pexum
aoctyna http://tana.ucoz.ru. — 3arn. ¢ akpaHa. — (data obpaweHus: 16.10.2016).

4. KOHTPOIb U OLIEHKA PE3YNIbTATOB OCBOEHUSA OBLLEOBPA30OBATEJIbHOMN
OncuunJiHbl
KoHTponb M oueHkKa pe3ynbTatoB OCBOeHUs 0o0ueobpasoBaTenlbHON ANUCLUMNNNHGI
pacKkpblBalOTCH Yepes3 ANCUNNInHapHbIe pesynbTaThbl, HanpaseHHble Ha (hopmupoBaHme 06-
LWMX 1 npodeccmoHanbHbIX KOMMNETEHUMI NO pasgenam n Temam cogepXxaHus yyebHoro ma-
Tepmana.

O6Lwana komneTeH- Paspen/Tema Tvn oLEeHOYHbIX MepPoNnpUATUIA
uus
Pasgen 1. Knetka — cTpyk- KoHTponbHas pabota «Monekynsp-
TYPHO-(PYHKLMOHaNbHasA HbIi YPOBEHb OpraHmn3aumm XnMBoro»
eaWHULA XXUBOIo
OK 02 Buonorus kak Hayka. Obwaa [3anonHeHne Tabnuubl ¢ oNMCaHMEM
XapaKTepuUcTMKa XN3HN METOA0B MMUKPOCKOMMPOBAHUSA C UX

OCTOMHCTBaAMM 1 HEQOCTaTKaMu.
3anonHeHue Tabnuubl «Bknapg yye-
HbIX B pa3sBuTue drnonornmny
3anofiHeHne cpaBHUTENbHOM Tab-
NUUblI CXOACTBA N Pa3nnymii XNBOTO

N He XNBOro

OK 01 CTpyKTypHO-pyHKUMOHanbHasa |OueHnBaemas QUCKyccus no Bonpo-
OK 02 OopraHu3aums KneTok cam nekumu

OK 04 PaspaboTka MeHTanbHOM KapTbl MO

Knaccudoukaumm KneTok n nx cTpoe-
HUIO Ha MPO- U 3YKapPUOTUYECKMX U
no uapcTBam B MUHK rpynnax
BbinonHeHue n 3awmta naboparop-
HbIX paborT:

«CTpoeHue KneTkn (pacteHus, Xu-
BOTHbIE, rPUObI) U KNETOYHbIE BKIO-
YyeHua (Kpaxmar, KapoTUHoOUAbI, XI10-
ponnacTbl, XPOMONMACTbI)»
[MpakTnyeckoe 3anaTme. Npencras-
NeHne YCTHbIX COobLeHnn ¢
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npeseHTaumen, NoaroToBNeHHbIX Mo
NepeyHo UCTOYHMKOB, PEKOMEHIO-
BaHHbIX NpernoaaBaTenem

OK 01
OK 02

CTpyKTypHO-OYHKLMOHAITbHbIE
dpakTopbl HacreaCTBEHHOCTH

®poHTanbHbIN ONpoc

PaspaboTka rnoccapus

PeweHne 3agay Ha onpepenexve
nocrefoBaTesNibHOCTU HyKNeoTnaos,
aMWHOKUCIOT B HOPME U B Cryyae
N3MEeHeHnsa nocnegoBaTefnbHOCTU
HykneoTmnaos OHK

OK 02

O6MeH BeLLecTB 1 NpeBpalle-
HUE SHEpPrM B KNeTke

PpoHTanbHbLIN ONpPoC

3anofiHeHne cpaBHUTENbHON Tab-
NULbI XapakTepUCTUK TUNOB 0bmeHa
BeLLeCTB

OK 02
OK 04

PKNM3HEHHbIN UMKN KneTkn. Mu-
T03. Menos

O6cyxaeHune no Bonpocam nexkuun
Pa3paboTka NeHTbl BpEMEHM XN3-
HEHHOro umkKna

Paspen 2. CtpoeHue u ¢pyHK-
LM opraHusma

KoHTponbHas patoTta “CtpoeHune un
dyHKUMM opraHnama”

OK 02
OK 04

CTpoeHune opraHuama

OueHnBaemasi gnckyccus
PaspaboTka MeHTanbHON KapTbl TKa-
HeWn, opraHoB U CUCTEM OpraHoB op-
raHN3MOB (pacTeHus, XXUBOTHbIE, Ye-
NOBEK) C KpaTKOM XapaKTepUCTUKOM
NX PYHKLNI

OK 02

dopMbl pa3MHOXEHNSA opra-
HNU3MOB

PpOoHTanbHbIN ONpPoc

3anonHeHue Tabnuubl C KpaTkon xa-
pPaKTEPUCTUKON N NpumepamMm popm
pa3MHOXEHUS1 OpraHM3MoB

OK 02
OK 04

OHTOreHes3 pacTteHui, X1UBoT-
HbIX W YernoBeka

PaspaboTka neHTbl BPpEMEHM C Xa-
PaKTEPUCTUKON 3TaNOB OHTOreHe3a
OTAENbHOW rpynnon XMBOTHbIX U Ye-
noBeka no MuKporpynnam
Tect/onpoc

CocTaBneHne Xn3HeHHbIX LMKITOB
pacTeHun no otaenam (MoxoBua-
Hble, XBOLLEeBUAHbIE, ManopPOTHNKO-
BMAHbIE, FONTOCEMEHHbIE, MOKPbITO-
CEMEHHbIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HacneagoBa-
HUA

PaspaboTka rnoccapus
dPpoHTanbHbLIN ONpPoC

TecT Nno Bonpocam nekuum

PeweHve 3agay Ha onpegerneHve
BEPOATHOCTM BO3HWKHOBEHUS
HacnegCcTBEHHbIX MPU3HAKOB Mpu
MOHO-, AN-, NONUTMBPUAHOM 1 aHa-
NU3NPYIOLLIEM CKpeLLMBaHNN, COCTaB-
NeHne reHOTUMUYECKNX CXEM CKpe-
LWmnBaHnA

OK 01

CuenneHHoe HacnegoBaHue

TecTt
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OK 02

Np13HaKoB

PaspaboTka rnoccapus

PelwweHune 3agay Ha onpeaenexHne
BEPOSITHOCTM BO3HUKHOBEHUS
HacneaCcTBEHHbIX MPU3HAKOB Mpu
cuenneHHOM HacrnegoBaHUK, CoOCTaB-
NeHne reHOTUMUYECKNX CXEM CKpe-
LMBaHMsA

OK 01 3aKoOHOMEPHOCTU N3MeH4YNBO- |TecT.
OK 02 CTHn PelwweHne 3agay Ha onpegeneHve
OK 04 TMNa MyTauumn npu nepegade
HacrneacTBEHHbIX NPU3HAKOB, CO-
CTaBIieHMEe reHOTUMNYECKNX CXEM
CKpeLunBaHus
Paspen 3. Teopus aBontounmu KoHTponbHasa paboTta “TeopeTudye-
CKMe acnekTbl 3BOSOLNN KU3HWN Ha
3emne”
OK 02 NcTopusa 3BONOLMOHHOIO yye- (PpoHTanbHbIM Onpoc
OK 04 HUsA. Mukpoasonoums PaspaboTka rnmoccapus TepMMHOB
PaspaboTka neHTbl BpeMeHu pasBu-
TWS 9BOJSTOLMOHHOIO YYeHNs
OK 02 Makpoasontouus. Bo3HukHo-  |OueHnBaemMas ANCKYCCUS: UCNOSb-
OK 04 BEHME N PA3BUTUE XN3HN HA  |30BaHWE aprymeHToB, buonoruye-
3emne CKOW TEPMMHOSOMMM U CUMBOSINKM
AN JokasaTenbCcTBa poacTBa opra-
HWU3MOB pa3HbIX CUCTEMATUYECKNX
rpynn
Pa3paboTka neHTbl BpeMeHn BO3-
HUKHOBEHUSA N pasBUTUSA XU3HWN HA
3emne
OK 02 MpoucxoxaeHne yenoseka — |OpoHTaNbHLIM ONPOC
OK 04 aHTpornoreHes PaspaboTka neHTbl BpEMEHM NpounC-
XOXOEeHNsa YyenoBeka
Paspen 4. dkonorus
OK 01 JKonornyeckme pakTopbl 1 TecT no aKonornyecknm dakropam u
OK 02 cpenbl XU3Hu cpenam Xn3Hu opraHM3mMoB
OK 07
OK 01 Monynsaums, coobuwecTsa, ako-|CocTaBneHne CXemM KpyrosopoTaBe-
OK 02 CUCTEMBbI LLecTB, UCMOSb3yd MaTtepuans! fnek-
OK 07 ummn
PelueHne npakTMKko-OpueHTMPOBaH-
HbIX pac4eTHbIX 3a4aHui No nepe-
HOCY BeLLeCTBa N 3HEepPrnm B IKOCK-
cTemMax c cocTaBrieHne Tpoguye-
CKUX Lenen n nupamug 6uomaccol
3Heprum
OK 01 Buocdepa - rmnobansHas ako- |OueHnBaemasi ANCKyCCuUs
OK 02 noruyeckas cuctema Tect
OK 07
OK 01 BrnvsiHne aHTponoreHHbIX Tect
OK 02 dakTopoB Ha Buocdepy
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OK 04

MpakTuyeckasa padota “OTxoabl Npo-

OK 07 n3soacTea’

OK 02 BnvsiHne coumanbHo-3konoru- |OueHnBaemasi ANCKyCccus

OK 04 YecKknx hakTopoB Ha 300po-  |BbinonHeHne nabopatopHon paboTbl

OK 07 Bb€ YerioBeka Ha BblIbop:
"YMcTBEHHaAA paboToCcnocoBHOCTL",
"BnnsiHne abnoTtumyeckmx paktopos
Ha Yenoseka (HU3KMe U BbICOKNE
TemnepaTtypbl)"

Pa3pen 5. Buonorus B 3awmTa Kenca: npeacraBrneHne pe-
XXU3HU 3ynbTaToB peLUeHnsa KencoB (Bbl-

CTYNSieHne C npe3eHTaumen)

OK 01 BuotexHonormm B XXn3Hu Kax- |BblinonHeHne Kenca Ha aHanus nH-

OK 02 Joro dhopmMaLnmn 0 HayYHbIX JOCTUXKEHUSX

OK 04 B 0bnacTn reHeTUYECKMUX TEXHOSIO-
MW, KNETOYHOM NHXEHEPUU, NuLLe-
BbIX BMOTEXHOorMM (No rpynnam),
npeacraBneHne pesynbTaToB peLle-
HUS1 KENCOB

OK 01 MpoMblwneHHasa 6uoTexHono- |BeinonHeHne Kkenca Ha aHanus nH-

OK 02 rms dopmauunmn o pasBUTUM NPOMbILLSIEH-

OK 04 HoW BuoTexHonornn (no rpynnam),
npeacraBneHne pesynbTaToB peLue-
HUS1 KENCOB

OK 01 CoumanbHO-3TU4YeCcKne ac- BbinonHeHue kerica Ha aHaNu3 UH-

OK 02 nekTbl GuoTeXHONOMMMN dopmauum 06 aTMYECKMX acnekTax

OK 04 pa3BuTUa BMoTExXHoormn (No rpyn-
nam), npeacrasrieHne pesynbTaToB
peLleHnsa Kencos

OK 01 BuoTtexHonorum n TexHuye- BbinonHeHne kenca Ha aHanus nH-

OK 02 CKne cuctembl dopmauunm o pa3suTmss BUoTexHono-

OK 04 MW C NPUMEHEHNEM TEXHNYECKUX

cucTem (no rpynnam), npeacraene-
HMe pe3ynbTaToB pPeLLeHNs KENCOB
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