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Mporpamma yyebHon ancumnnuHel buonorua paspabotaHa B COOTBETCTBMM C TpeboBa-
HUSAMKN  dbefeparnbHOro rocyaapcTtBeHHoOro obpasoBaTenbHOro craHgapTa (ganee —
®I'OC) cpegHero obuiero obpasoBaHus, yTBEPXKAEHHOIO Npukasom MuHucTepcTea 06-
pasoBaHusa 1 Haykn P® ot 17 mas 2012 r. Ne 413 (C nameHeHnssMn 1 OONOSHEHNAMM);
lMopsiakoM opraHusaumm 1 ocyLlecTsneHnsa obpasoBaTtenbHON OeATENBHOCTU N0 OCHOB-
HbIM obLieobpasoBaTenbHbIM NporpaMmmam - obpasoBaTenbHbIM NporpamMmaM Havasnb-
Horo obuiero, ocHoBHOro obuiero n cpegHero obuiero obpasoBaHund, YTBEPXKAEHHOIO
npukaszoMm MuHnpocsweHna Poccun 0128.08.2020r. Ne442, depepanbHon obpasoBa-
TenbHON NporpamMMbl cpeaHero obuiero obpasoBaHus, YTBEPXKAEHHOW npuka3om MuH-
npoceawenns o0t123.11.2022 rr Ne1014, TMucemom MwuHnpocseweHns Poccun ot
01.03.2023 Ne 05-592 «O HanpaBneHun pekoMmeHgaumm» (BMecte ¢ «PekomeHgaumsimm
no peanusauuu cpegHero obuiero obpasoBaHus B npegenax ocBoeHus obpasoBaTerb-
HOW NporpamMmmbl cpegHero npodeccmnoHansHoro obpasoBaHusy), ProC cpegHero npo-
dreccroHansHoro obpasoanug, (aanee — Clr1O) no cneumansHocTh: 08.02.13 MoHTax u
aKcnnyaTaunsa BHYTPEHHUX CAHTEXHUYECKMUX YCTPOWNCTB, KOHOUHLNOHNMPOBAHWS BO34yXa
N BEHTUNALMU, NpumepHon pabodven nporpammon no obueobpasoBaTenbHOW AuCUM-
nnuHe «bronoruay» ana npodgeccrmoHanbHbIX 06pasoBaTenbHbIX OpraHn3aumin, paspabo-
TaHHon OIBOY AMNO UPIO, 2022r ytBepxaeHHOM Ha 3acegaHnn CoBeTa MO OLEHKe
coepxaHns 1 KayecTBa NpMMepHbIX paboynx nporpamm obuieobpasoBaTefibHOMo U Co-
UnanbHO-ryMaHUTapHOro LMKIOB cpefHero npogeccnoHansHoro obpasoBanHus, MNpoTto-
kon 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:

YyebHas aucumnnuHa «buonoruay» apnseTcsa obsisatenbHon 4acTbio 06LweobpasoBa-
TenbHOro uMkna obpasoaTernibHoM nporpaMmmbl B cootBeTcTBUM ¢ PrOC CI1O no cne-
ynaneHocTn 08.02.13 MoHTax 1 aKcnsiyatauus BHYyTPEHHUX CAHTEXHUYECKUX YCTPOWUCTB,
KOHOWHLMOHNPOBAHNSA BO34yXa U BEHTUASALNN

1.2. Uenu v nnaHupyemble pe3yribTaTbl OCBOEHUA AUCLUMNIIUHDbI:
1.2.1. Uenn gucumnnuHsbl

Uenb: dpopmupoBaHune y CTyLeHTOB NpeacTaBreHns 0 CTPYKTYPHO-PYHKUMOHASb-
HOW OpraHn3aLmm XNBbIX CUCTEM Pa3HOro paHra Kak OCHOBbI NMPUHATUSA PELLEHNIA B OTHO-
LUEHNN OBBHEKTOB XXMBOW NPUPOAbLI U B MPON3BOACTBEHHbIX CUTYaLUSX.

3apaum:

1) cchopmmpoBaTb NOHMMaAHWE CTPOEHUSA, MHOroobpasns 1 0COBEHHOCTEN XMBbIX
CUCTEM Pa3HOro YpOBHS OpraHu3auum, 3aKOHOMEPHOCTEN NpoTeKaHUs BUoNornyecknx
NpoLEeCcCOoB 1 ABMNEHUN B OKpyXKatoLen cpee, LeNoCTHON Hay4yHOM KapTUHbI MUpa, B3a-
MMOCBS3M N B3aMMO3aBMCUMOCTN €CTECTBEHHbIX HaYK,;

2) pas3BuUTb YMEHUS ONpeaensThb XuBble 06bEKTbI B NpUpoae; NPOBOAUTL Habntoae-
HWSA 32 9KOCUCTEMAaMM AN BbISIBNIEHWUSI ECTECTBEHHbIX M @HTPOMOrEHHbIX UBMEHEHUIA, UH-
TepnpeTnpoBaTtb pe3ynbTaTbl HAbMAEHWN,

3) cchopMupoBaTb HaBbIKM NPOBEAEHUS MPOCTENLINX BUONOrMYECKUX IKCNEPUMEH-
TanbHbIX UCCreaoBaHnn ¢ cobniogeHmem npasBun 6e3onacHoro obpaweHnsa ¢ 0bbek-
Tamu 1 obopyaoBaHuewm;

4) pa3BuUTb YMEHUSA UCMOMb30BaTb MHAOPMALMIO BMONOrMYECKOro xapakrepa u3s
PasfMYHbIX MICTOYHUKOB;

5) cdhopmmupoBaTb YMEHUSA NPOrHO3MPOBaTb NOCEACTBMUS CBOEN AEATENBHOCTU MO
OTHOLLEHMIO K OKpY>KatoLLen cpene, CoOGCTBEHHOMY 300pOBLI0; 060CHOBLIBATH U COBIIO-
AaTb Mepbl NPOdUNAKTUKM 3ab0neBaHUN.

6) cchopmmpoBaTb NOHMMAHUE 3HAYMMOCTU AOCTMXKEHUN BUONOrMYECKO Hayku u
TEXHOMNOIMN B NPaKTUYECKON OEATENbHOCTM YefioBeKa, PasBUTUN COBPEMEHHbLIX Meaun-
LMHCKNX TEXHOSIOMMN U arpoBbMOTEXHOSOMNIA.

1.2.2. TMnaHupyemble pe3ynbTaTbl OCBOEHMA obleobpa3oBaTenbHON
ancumnnuHbl B cootBeTtcTBMM ¢ DITOC CIMO 1 Ha ocHoBe ®IOC COO
Ocoboe 3HayeHne gucumnnmHa umeet npu oopmmpoBaHum n passutumn OK n MK



Koa n HanmeHoBaHue
chopMUupyemMbIX KOM-
neTeHUnmn

I'InaHMpyeMble pe3ynbTaTtbl OCBOEHUA AUCLNNTTUHDI

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 U CO-
UuanbHOM HanpaefeHHOCTU, CNOCOBHOCTL MHUUMMPOBATb, Mia-
HUPOBaTb M CaMOCTOATENBHO BbIMOSHATL TaKyl AESATENbHOCTb;
- UIHTEpPEC K pasfiMyHbIM cdrepam nNpodreccnoHarnbHON geaTerib-
HOCTW,

OBnageHne yHuBepcanbHbIMKM Yy4eOHbIMM MO3HaBaTENbHBLIMU
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 napamMeTpbl 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 NPU PELUEHUN XKU3HEHHbIX
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
©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 M 93KOCUCTEM; OCOOEHHOCTM npoueccoB obMeHa




BELLECTB 1 NpeBpaLLeHNsa 3Heprum B KneTke, poToCMHTE3a,
NSacTUYECKOro U SHEpPreTnyeckoro obMeHa, XeMOCUHTE3a,
MUTO3a, MeNo3a, OnNogOTBOPEHNUSA, PasBUTUSI U Pa3MHOXKe-
HWUS, MHOMBUAOYANbHOrO Pa3BMTUSA OpraHu3ma (OHToreHesa),
OopbOLI 332 CyLEeCcTBOBaHNE, €CTECTBEHHOrO 0TOOpa, BUAO-
o6pas3oBaHus, NpMCNocObNEeHHOCTM OpraHM3MoOB K cpefe
oOuTaHns, BMNAHNS KOMMIOHEHTOB 3KOCMCTEM, aHTPOMOreH-
HbIX KBMEHEHWI B 9KOCUCTEMAX CBOEN MECTHOCTU, KPYroBO-
poTa BELLECTB M NpeBpaLlLeHne aHeprum B buocdepe;

- chopMMNpOBaTb YMEHNA MPUMEHATb MOSyYEHHbIE 3HAHUS
ana 06bACHeHMs BMONOrMYecKknx NPOLECCOB U SBMEHUN,
O5Ns1 NMPUHATUS NPaKTUYECKMX PELLUEHUA B MOBCEOHEBHOM
KU3HU C Uernbio obecneyeHnsa 6e3onacHOCTM CBOErO 340p0-
BbS U 300POBbS OKpYXXatoLmMx niogen, cobnogeHns 3gopo-
BOro obpasa XusHu, HOpM rPaMOTHOrO NOBEOEHUS B OKPY-
XKalLLen npupoaHon cpefe; NMoHMMaHWe HeobGXoAMMOCTU
NCNonb30BaHNA OOCTUXKEHUA COBPEMEHHOW Guornormm wm
OMOTEXHONOIMMN ANns pauMoHanbHOro MNpuUpPoaoNoSib30Ba-
HWSI; YMEHME MCMONb30BaTb COOTBETCTBYIOLLME apryMEHTHI,
Bronornyeckyto TepMMHONOTMIO N CUMBOMWKY ANSA AOKa3a-
TenbCTBa POACTBA OPraHM3MOB pasHbIX CUCTEMATUYECKMX
rpynn; B3aMMOCBSi31 OPraHnM3mMoB 1 cpebl OOMTaHNS; eauH-
CTBa YENOBEYECKMX pac; HeobxooMMOCTM 300pOBOro 00-
pasa XW3Hu, COXpaHeHMsi pa3Hoobpasvs BUOOB M IKOCU-
CTEM, KaK YCITOBUS COCYLLIECTBOBAHMS NPUPOAbl U YenoBe-
4ecTBa;

- cdhopMnpoBaTb YMEHUS peluaTb Buonormyeckue 3agaudu,
COCTaBNATb FEHOTUMUYECKME CXEMbI CKPELLMBAHNA ONS pa3-
HbIX TUMOB HacnegoBaHWUsi MPU3HAKOB Y OPraHUM3moB, CO-
CTaBNATb CXeMbl MEpeHoca BELLECTB N QHEPTMUN B IKOCUCTE-
Max (Lenu NnuTaHus, NUWEBbIE CEeTN), BbISBNATb NPUYMHHO-
CneAcTBEHHble CBA3N mMexay nccnegyembiMu




Guonornyeckumm ob6bEKTaMK, nNpoueccaMmym U SBNEHUSMU;
AenaTtb BbIBOAbI M MPOrHO3bl HA OCHOBAHWM MOSTYYeHHbIX pe-
3ynbTaToB,;

- COOPMUPOBATbL YMEHUSA KPUTUYECKM OLLEHMBATL MHGDOPMa-
Lo BUONOrMYECcKoro CoaepXXaHus, BKNIOYAOLLYHO NceBao-
Hay4Hble 3HaHMS U3 pasnuYHbIX WCTOYHWKOB (CpeacTBa
MaccoBOW WHopMaLMK, HayyYHO-MONYNApHblIe MaTepu-
anbl); UHTEpNpPeTUpoBaTb ITUYECKME acCneKTbl COBPEMEH-
HbIX nccnegoBaHun B Guonornm, meguumHe, GUOTEXHOMNO-
run; paccmatpvBaTb rnobanbHble 3KOMNornyeckne npo-
GrnemMbl COBPEMEHHOCTU, (POPMUPOBATL MO OTHOLUEHUIO K|
HUM COBCTBEHHYIO NO3ULMIO, YMEHME OLEHMBATb 3TUYECKME
aCMNeKTbl COBPEMEHHbBIX MCCnegoBaHnin B obnactn norex-
HOMOMMN N FrEeHETUYECKNX TEXHOSOrMn (KNoHMpoBaHue, uUc-
KyCCTBEHHOE OMMOAO0TBOPEHME, HanpaBreHHOe U3MEHeHNe
reHoma u co3fiaHme TPaHCreHHbIX OpPraHM3MoB);

- chopmMupoBaTb yMEHUs co3gaBaTb COOCTBEHHbIE MUCH-
MEHHbIE U YCTHblE COOBLLEHNA HA OCHOBE BMONOrm4eckom
NHOPMaLMM U3 HECKONbKMX MCTOYHWKOB, MPaMOTHO WC-
Nnonb30BaTb NOHATUMHBLINA annapaT Guonoruu;

- YMEeTb BbiABUraTb rmMnoTesbl, NPOBEPATL UX IKCMNEPUMEH-
TanbHbIMW cpeacTBamun, POpMyNMpys Lenb UccneaoBaHus,
aHanuMa3npoBaTb MOMyYeHHble pe3ynbTaTbl U AenaTtb Bbl-
BOAbI;

- NPUHUMaTb y4acTue B Hay4YHO-MUCCNeaoBaTerbCKOW pa-
6oTe no Guonorum, aKoNOrMnM U MeauumnHe, NPOBOANMON Ha
Gase LWKOMbHbIX HayYHbIX obLWecTB U Ny6nuyHo npeacras-
NATb NOMyYeHHble pe3ynbTaTbhl HA YYEHNYECKNX KOH(EPEH-
LMSAX pa3HOro ypoBHS;

OK 02. Vcnonb3oBaTtb
COBPEMEHHbIE Ccpef-
CTBa Noucka, aHanmsa u

B obnacTtu ueHHocTH Hay4YHOro Nno3HaHuA:

- ChOPMUPOBAHHOCTb MMPOBO33PEHUSI, COOTBETCTBYIOLLENO CO-

BPEMEHHOMY YPOBHIO pPas3BUTUSI  Hayku

M oOLlecTBEHHON

-chbopMMpPOBaTbL YMEHUS KPUTUYECKM OLIeHUBaTb MHGOPMa-
LMo BMONOrMYecKoro coaepkaHusl, BKIYatoLLyto NnceBno-

Hay4Hble 3HaHUA N3 pasfinvHbIX UCTOYHUKOB (CpeLI,CTBa




MHTepnpeTauum NHpop-
Mauuun 1 nHpopmaum-
OHHblE TEXHOMNOrMM Ans
BbINONIHEHNA 3a0au
npogeccmoHansLHon ae-
ATENbHOCTU

NPaKTMKW, OCHOBaHHOIO Ha Auarore KynbTyp, CNOCO6CTBYOLWErO
OCO3HaHWI0 CBOEro MecTa B MOMUKYNbTYPHOM MUPE;

- COBEpPLLEHCTBOBaHNE A3bIKOBOW U YMTATENbCKON KyNbTypbl Kak
CpeAcTBa B3aMMOAENCTBUA MeXay NMoAbMU U NO3HaHUA MUPa;

- OCO3HaHWe LEeHHOCTWN Hay4YHOW AeATeNbHOCTU, FOTOBHOCTb OCY-
LLIeCTBIIATL NPOEKTHYIO U NUCCrefoBaTenbCKyo AeATENbHOCTb UH-
AMBMAYyanbHO 1 B rpynne;

OBnageHue yHuBepcanbHbIMU y4eOHbIMM NO3HaBaTENbHbIMU
NencTBNAMM:

B) pabota ¢ nHdopmauven:

- BrafeTb HaBblkaMu MOMy4YeHus UHgopMaumMm M3 UCTOYHUKOB
pasHbIX TUMOB, CAMOCTOATENBHO OCYLLECTBMATb NOWUCK, aHanms,
cucTeMaTmM3aumio U MHTepnpeTaunio MHPOPMaLMN pasnmyHbIX|
BMAOB W (hopM npeacTaBneHns;

- co3gaBaTb TEKCTbl B pasfnnyHbIX hopmaTtax C y4eToM HasHaye-
HMA MHOpMauuKM 1 LeneBon ayauTopuu, Bbibupas onTumanb-
Hyt0 hopMy NpeacTaBneHns 1 Budyanusauum;

- OUEeHMBaTb OOCTOBEPHOCTb, NErMTUMHOCTb MHGOPMaLuK, ee
COOTBETCTBME NPaBOBbIM U MOParibHO-3TUYECKUM HOPMaM;

- NCMNOMNb30BaTb CPeACcTBa UHPOPMALIMOHHBIX 1 KOMMYHUKALNOH-
HbIX TEXHOMOMMI B PeLUEeHUN KOTHUTUBHbBIX, KOMMYHUKATUBHbIX U
OpraHn3auMOoHHbIX 3aday ¢ cobrnogeHnem TpeboBaHUN 3ProHo-
MUKW, TEXHUKM GEe30MacHOCTU, FUrMeHbl, pecypcocbepexeHus,
NPaBoOBbIX Y 3TUYECKUX HOPM, HOPM UH(POpPMaLMOHHOW Be3onac-
HOCTW;

- BNageTb HaBblkaMy pacno3HaBaHMs U 3alMTbl MHpopMaLmK,
NHPOPMaLMOHHOW 6e30NacHOCTU NINYHOCTU

MacCOBOW MHGOPMaLUN, Hay4YHO-NOMNyNApHbIE MaTepu-
arnbl); UHTepnpeTupoBaTb 3TUYECKME acneKTbl COBPEMEH-
HbIX nccnegosaHun B Guonornm, meguumHe, GUOTEXHOMNO-
rw;

- NIHTEPNpeTMpPOBaTb 3TUYECKNE acneKTbl COBPEMEHHbIX UC-
cnefoBaHui B Guonornn, meguumHe, 6MOTEXHONOMMK; pac-
cMaTpuBaTb rnobarnbHble 3Konormyeckme npobrnemMsl coBpe-
MEHHOCTWN, (POPMUPOBATL MO OTHOLLEHWUIO K HAM CODCTBEH-
HYI0 MO3MLMI0, YMEHUE OLleHMBATb 3TUYECKME aCneKTbl COo-
BPEMEHHbIX NccrefoBaHui B o6nactm GuoTexHonorum u re-
HETUYECKNX TEeXHOoMormm (KNOHMpPOBaHME, WUCKYCCTBEHHOE
ONno40TBOPEHUE, HanpaBneHHoe N3MEHEHe reHoma u co-
3[aH1e TPaHCreHHbIX OPraHM3mMoB);

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

OK 04. 3ddekTmBHO
B3ammoadencTBoBatb W
paboTatb B KONMMeKTUBe
N KOMaHae

- FOTOBHOCTb K CAMOpa3BUTUIO, CAMOCTOSATENBHOCTU U caMoorpe-
eneHunto;
-OBMnageHve HaBblkaMun y4eBHO-1ccneqoBaTenbCKo, MPOEKTHOM

N coumnanbHOM AeATENbHOCTY;

- chopmMupoBaTb yMEHUs co3gaBaTb COOCTBEHHbIE MUCH-
MEHHbIE U YCTHble CoOobLLEeHNA Ha ocHoBe Bronormyeckomn
MHOPMaLMM N3 HECKOJTbKMX MCTOYHMKOB, FPaMOTHO WC-
Nnonb30BaTh NOHATUMHBLIA annapaT Guonoruu;
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OBnageHne yHuBepcanbHbIMU KOMMYHUKAaTUBHbIMU [OeW-
CTBUSAIMMU:

0) coBMeCcTHasn OeATeNbHOCTb:

- MOHMMATb M UCMOMNb30BaTb NPenMyLecTBa KOMaHAHON U NHAN-
BMAyanbHoOn paboThl;

- NPUHUMATL LieNM COBMECTHOW AEeSATENbHOCTU, OPraHM30BLIBATh)
N KOOPOMHUPOBATb AEWCTBMS MO €e AOCTUXKEHMIO: COCTaBNATb
nnaH 4enCTBUN, pacnpenensTb Posiv C y4eTOM MHEHUI YYaCTHU-
kOB 06CyaaTb pe3ynbTaTbl COBMECTHOM paboThl;

- KOOPAMHUPOBATL W BbINOMNHATL PabOTy B YCNOBMSAX pearibHOro,
BMPTYarnbHOro 1 KOMGUHUPOBAHHOIO B3aMMOAENCTBUS;

- OCYLLECTBNATb NO3UTUBHOE CTpaTernyeckoe noBeneHne B pas-
NMUYHBIX CUTyauusiX, NPOSIBNATbL TBOPYECTBO UM BOOOpakeHue,
ObITb MHULIMATUBHBLIM

OBnageHne yHuMBepcanbHbIMU PEerynaTUBHbLIMU OEeNCTBU-
AMMN:

r) NPUHATHNE cebA 1 Apyrnx nogen:

- NPUHMMATbL MOTMBbI U apryMeHTbl OpYyrux niogen npu aHanmse
pe3ynbTaToB AEATENbHOCTY;

- MpM3HaBaTb CBOE NPaBOo U NpaBo APYruX f0Aen Ha OLWnOKNY;

- pa3BuBaTb CNOCOBHOCTb MOHUMATbL MUP C NO3ULMKN APYrOro Ye-
noseka

- YMETb BbiABUraTb rmMnoTesbl, NPOBEPATb UX IKCMEPUMEH-
TanbHbIMW cpeacTBamu, OPMynMpys Lienb MCCnefoBaHus,
aHanuMa3npoBaTb MOMy4YeHHble pe3ynbTaTbl U AenaTtb Bbl-
BOAbI;

- NPYHMMAaTb y4yacTue B Hay4yHO-MUCCreAoBaTeNbCKON pa-
6oTe no Guonornm, 3KoNOrMnM U MeauUNHe, NPOBOANMON Ha
0ase LWKOMbHbIX Hay4HbIX 0bLecTB 1 nyénuyHo npencras-
NATb NOMyYeHHble pe3ynbTaTbhl HA YY4EHNYECKNX KOH(EPEH-
LMSAX pa3HOro YpOBHS

OK 07. CopgenctBoBaTthb
COXPaHEHUIO OKpYKato-
Len cpenbl, pecypco-
cbepexeHuto, npume-
HATb 3HaHUSA 06 name-
HEHWM KNumaTa, NpuH-
Lunnbl 6epexnueoro
npounsBoacTBa, apdek-
TUBHO AENCTBOBATb B

B o6nacTtnakonorm4yeckoro BOCNUTaHUA:

- chOPMMPOBAHHOCTL 3KOSOrMYECKON KymnbTypbl, MOHUMaHWe
BMUSIHMSA COLMAnbHO-3KOHOMUYECKNX MPOLLECCOB Ha COCTOSHME
NPUPOOHON M couMarnbHOM cpeapbl, 0CO3HaHMe rMnobarnbHOro xa-
pakTepa 3KoSIorM4ecknx npobdnem;

- NraHMpoBaHWE WU OCyLIecTBieHUe OENCTBUIA B OKpyXatoLlen
cpefe Ha OCHOBE 3HaHUSA Lenen yCTOMYMBOro pasBmTms YesnoBe-
4ecTBa;

aKTUBHOE HENpUATUE AeACTBUNA, NPUHOCALLUX Bpe OKpYyXatoLLen

- BNageTb CUCTEMOWN 3HAHUM 06 OCHOBHLIX METOOAX Hay4-
HOro NO3HaHWs, UCMONb3yeMbIX B BUONOrnYecknx ncecneno-
BaHMAX XMBbIX OOBEKTOB M 3KOCUCTEM (OnMMcaHue, nuamepe-
HWe, npoBeAeHne HabngeHnn); cnocobammn BbISBIEHUS U
OLEHKMN aHTPOMOreHHbIX UBMEHEHUI B NPUPOAE;

- YMETb BbISIBNATb OTNMYUTENbHbIE MPU3HAKN KUBbLIX CU-
cTeM, B TOM 4ucrne rpnuboB, pacTeHUN, XUBOTHLIX U Yeno-
BEKa; NpMcnocobrieHHOCTb BUOOB K cpeae obuTtaHus, abuo-
TUYECKMX U  OUOTUYECKMX KOMIMOHEHTOB 3KOCUCTEM,

cpene;
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4Ype3BblYalHbIX CUTYa-
Lmnax

- YMeHM1e NporHo3npoBaTb HeGnaronpuaTHbIE 3KONOrMyeckme no-
CrneacTBUs NpeanpyHMMaeEMbIX 4eNCTBUI, NpeaoTepawaTth Ux;

- pacluMpeHne onbiTa AeATENbHOCTM 3KOMNOrM4YecKo HanpaBneH-
HOCTU;

- OBNageHvne HaBblkamu y4eBOHO-MCCrneaoBaTenbCKoN, NPOEKTHOM
N coumnanbHoON AeATenbHOCTH

B3aMMOCBSI3el OpraHM3MOB B COODLLECTBaX, aHTPOMOreH-
HbIX UBMEHEHUI B 9KOCUCTEMAX CBOEN MECTHOCTN;

- YMeTb BblOAENATb CyLIECTBEHHblEe MpuU3Haku Guonorunye-
CKMX npoueccoB: obMeHa BellecTB (MeTabonmam), nHgop-
Maumn 1 NpeBpaLLEeHNs SHEPrK, BPoXKeHUs1, aBTOTPOOHOIO
N reTepoTpodHOro TUNOB NUTaHUs, GOTOCMHTE3a U XEMO-
CuHTEe3a, MMTO3a, Menos3a, rameToreHesa, ambpuoreHesa,
NOCTAMOPMOHANBLHOIO Pas3BUTUS, PA3MHOXEHWS, MHOVBUAY-
anbHOro pasBUTUS opraHuama (OHTOoreHesa), B3aumMoaewn-
CTBUSA FEHOB, reteposnca; O4eNCcTBUA UCKYCCTBEHHOMO OT-
Gopa, cTabunuanpytoLLero, ABUXKYLLETO U pa3pbiBalOLLErO
eCTEeCTBEHHOro 0TOopa; annonaTprUyYeckoro 1 cumMnaTpude-
CKOro BMA000Opa3oBaHus; BIIMSHUS OBWXYLLUMX CU 3BOJTHO-
Uun Ha reHodoHa nonynauun; NpUcnocobreHHoCTn opra-
HM3MOB K cpefe obuTaHud, 4YepenoBaHWs HanpaBrieHUI
9BONIOLMM; KPYrOBOPOTa BELLECTB M NOTOKA SHEPTUM B IKO-
cucrtemax

MK 1.1.

BbinonHeHne pa-
60T MO MOHTaxy CcaHu-
TapHO-TEXHUYECKNX CU-
ctem n obopyaooBaHus
rpaXkgaHCKNX 34aHnn

MpoBoanTb 1 obpabatbiBaTb pe3ynbTaTbl UCMbITAHUIA CU-
CTEM OTOMMNEHMUS, BOAOCHAOXEHUS, KaHanM3aLmmn 1 BOOOCTOKOB

BbINOMHATE NOArOTOBUTESbHLIE p860TbI npu MOHTaxe
CUCTEM OTONNEHNSA, BOAOCHAOXEHNS, KaHanu3aummn n Boao-
CTOKOB

MNK1.2.

BbinonHeHne pa-
60T N0 MOHTaxy cuctem
BEHTUNALNN, KOHOANLMOA
HMpPOBaHUA BO34yxa

rpaXkgaHCKNX 34aHnn

MpoBoante un obpabaTbiBaTe pe3ynbTaTbl UCMbITAHWUN
CMOHTMPOBAHHbLIX CUCTEM BEHTUMALMKW, KOHOVULWNOHUPOBAHUS
BO34yxa

BbIinonHATL NoAroToBUTENbHbIE Pab0Thl NPY MOHTaXe
CMUCTEM BEHTUNALUN, KOHAULMOHUPOBaHNS BO3ayXa.
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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

JNabopatopHble 3aHATUA (Ha BbIGOp NpenofaBaTens)

Ne 1 «OnpegeneHne ButamumHa C B NpoayKkTax nuTaHusa»

unu «OnpegeneHne HanMyYna Kpaxmana B NPoayKTax NUTaHns»

nnn «'uapodmnbHo-rMapodo6HbIE CBONCTBA NMNNAOBY

nnn «M3yyeHme katannuTM4eckom akTMBHOCTU hepMEHTOB (Ha NpMMepe amunasbl UNK Kata-
nasbl)»

Tema 2.3.
CTpyKTypHO-(pYHKLMO-
HanbHasa opraHu3aums

KneTokK

CopgepxxaHne y4ebHoro matepmnana

LinTonornsa — Hayka o knetke. KnetoyHas Teopusi — npumMep B3anMogencTeng nagemn n aktos
B HAy4YHOM no3HaHun. MeToabl N3y4YeHns KrneTKu.

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 1 nnactua. Buabl nnactug. HemembpaHHble opraHouabl KNeTku: pu-
BOCOMBbI, KNETOYHLIN LEHTP, LEHTPUOMU, PECHNYKK, XIYTUKN. PYHKLUUN OpraHOMOO0B KNEeTKU.
BkritoueHus.

Appo — perynaTopHbIn UeHTp kneTkn. CTpoeHne aapa: sgepHaa obonouka, kapuonnasma,
XPOMaTuH, S4pbIKo. XpoMocOoMbl. TpaHCNopT BELECTB B KNeTKe

JlabopaTopHble 3aHaTUSA (Ha BbIOOp Npenogasartens)

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
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Tema 3.1.

CopepxaHne y4ebHoro maTtepmnana

OOmeH BelecTB
N NpeBpaLleHne aHep-
rmu
B KNeTke

O6wmeH BeulecTs, U meTabonmam. Accummnaumsa (NnacTuiIecknin oGMeH) 1 ANCCUMUnSaLms
(aHepreTudecknin obmMeH) — ABe CTOPOHbI €ANHOro npouecca meTtabonuama. Ponb 3akoHOB
COXpaHEeHUs BeLecTBa U 3Heprnm B NOHUMaHun metabonuama. Tunobl obmMeHa BeLlecTs: aB-
TOTPOMOHLIN U reTepoTpodHLIN. Pornb hepmeHTOB B 0OMeHE BELLLECTB U NpeBpaLLeHNN 3Hep-
rn B knetke. PotocnHTes. CeeToBas 1 TeMHoBas asbl PoTocuMHTe3a. Peakunm oToCuH-
Te3a. ApdekTUBHOCTb PoTOCUHTE3A. 3HaveHe hOTOCUHTE3a A5 KU3HN Ha 3emne. Bnus-
HMe ycnosui cpebl Ha POTOCUHTES N CNOCOObLI MOBLILLEHUSA €ro NPOAYKTUBHOCTM Y KyNbTyp-
HbIX pacTeHUNn. XeMOCHMHTE3. XeMOCHHTE3npYyoLmne baktepun. 3Ha4eHne XeMOCUHTEe3a ans
XM3HM Ha 3emne.

OHepreTudeckmit obmeH B kneTke. PaclienneHne BewecTB, BbiAENEHNE U aKKyMynMpoBaHme
3Heprumn B kneTke. ATanbl aHepreTuyeckoro obmeHa. Mukonua. bpoxeHue n ero Buabl. Kuc-
NopogHOE OKUCIIEHME, UMK KNeTovHoe abixaHne. OkucnuTenbHoe docdopunupoBanmne. Id-
(PEKTMBHOCTb 9HEPreTn4eckoro obmeHa

Tema 3.2.

CopgepxaHue y4eGHOro matepuana

BunocuHTes benka

Peakuun maTtpuyHoro cuHTesa. 'eHeTudeckasa uHdopmaums n HK. Peanusaums reHeTude-
CKOW MHbopMaLunm B kneTke. [eHeTU4eCKNUM Koa 1 ero CBOMCTBA. TpaHCKpMNUNa — MaTpUYHbIN
cuHTe3 PHK. TpaHcnauua — 6uocnHTes 6enka. dT1anbl TpaHcnaumn. KognpoBaHne aMMHOKMC-
not. Ponb pubocom B GrocmHTese 6enka

[NpakTnyeckoe 3aHaATNe

Ne 3 «PelueHne 3agay Ha onpeaeneHne nocneaoBaTenbHOCTU HYKNeoTUa0BY

Tema 3.3.

CopepxaHue y4ebHoro maTtepuana

Bupycel

HekneTo4yHble popMbl XM3HU — BUpyCbl. NcTopus oTkpbiTus Bupycos (0. V. MiBaHoBCKkuI).
OCcoBEeHHOCTM CTPOEHUS U XXN3HEHHOTO LMKNa BupycoB. bakteprodarn. bonesHn pacteHun,
XMBOTHbIX U YenoBeka, Bbi3biBaeMble Bupycamn. Bupyc nmmyHogeduunta yenoseka (BUY)
— Bo3bygutens ClMOa. MNMpodhmnakTnka pacnpoCcTpaHeHnsa BUPYCHbIX 3aboneBaHum

OK-01, OK-02,
OK-04

Pasgen 4. PaamHoOXeH

ue n ntHanBuayanbHoe pasButme opraHM3mMoB

Tema 4.1.

CopepxaHue yd4ebHoro maTtepuana

YKM3HEHHbIN LMK
KNeTKn

KneTouHbIN LUK, UMK XKU3HEHHbLIN LK KNeTkn. MHTepdasa n muto3s. lNpoueccsl, npoTekato-
wme B MHTepdpase. Pennukauns — peakuusa matpudHoro cuHtesa [JHK. CtpoeHne xpomocom.
XPOMOCOMHbIV Habop — kapuoTun. AunnonaHbIn U ranfnongHbii XpOMOCOMHbIE Habopbl. Xpo-
mMaTtuabl. LiuTonormyeckne oCHOBbI PasMHOXEHUS U UHOMBULYANbHOrO PasBUTUS OpraHmns-
moB. [leneHune kneTtkn — mmto3. Ctagnm mutosa. lNpouecchl, NPOUCXOoAsALIME Ha pa3HbIX CTa-
ansix Mmtosa. buonornyecku cmbicn Mmto3a. MNMporpammupyemas rmbenb KNeTku - anonTos

Tema 4.2.

CogepxxaHne y4ebHoro matepuana

OK-01, OK-02,
OK-04
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®opMbl pa3MHOXEHUSA
opraHu3moB

dopMbl pasMHOXEHUS opraHM3mMoB: Gecnonoe n nonosoe. Buakl 6ecnonoro pasMHOXeHUs:
AerneHne HagBoe U NOYKOBAHME OAHO M MHOMOKINETOYHLIX, CNopoobpa3oBaHune, BereTaTuBHOE
pasmMHoXxeHune. NCKyCCTBEHHOE KITOHMPOBAHME OPraHn3mMoB, ero 3Ha4YeHne O cenekumnu.
MonoBoe pasMHOXeHue, ero otTnnumst ot 6ecnonoro. Menos. Ctagum menosa. Npouecchl,
npoucxoasiune Ha ctagusix meno3sa. lNosegeHne xpomocom B Menose. KpoccuHrosep. buo-
NOrNYECKNIN CMbICIT 1 3Ha4YeHne Menosa. [ameToreHes — npouecc obpasoBaHns NOOBbLIX Krle-
TOK Y XXMBOTHbIX. [ToNoBbIe enesbl: CEMEHHMKN N sndHmkn. Obpa3oBaHne 1 pa3BuTHE NOSO-
BbIX KIETOK — rameT (cnepmaro3ons, anuekneTtka) — cnepmatoreHes n ooreHed. OcobeHHOCTH
CTPOEHNS SNLIEKNETOK 1 cnepmaTo3ongos. OnnogoTeopeHue. [NapTeHoreHes

Tema 4.3.
UHauenayaneHoe
pa3BuTME OPraHM3MoB

CogepxxaHue y4ebHoro matepuana

MHamBuayanbHoe pa3sutue (OHToreHes). OMOproHanbHoe passuTmne (ambpuoreHes). Atanbl
3MOBPUOHANbHOrO Pa3BUTMSA Y NO3BOHOYHbIX XXUBOTHbIX: APO6neHne, ractTpynauus, opraHore-
He3. MNocTambpuoHanbHoe passuTue. Tunbl NOCTAIMOPMOHANBLHOIO Pa3BUTUS: NPAMOoe, Henpsi-
Moe (NMYUHOYHOE). BrninsiHne cpeabl Ha pa3BuUTUE OPraHNM3MoB; PakTopbl, CNOCOBHbIE Bbi3bl-
BaTb BPOXAEHHbIE ypoacTBa. PocT u passutme pacteHnin. OHToreHes LiIBETKOBOIO pacTeHUs::
ABOWHOE ONfO40TBOPEHNE, CTPOEHNE CEMEHW, CTaanM Pa3BUTUS

MNpakTnyeckne 3aHaATuA

Ne 3 «NHdeKunoHHbIe 3aboneBaHnsa 1 aNMAEMNN B UICTOPUN YENIOBEYECTBAY.
Ne 4 «BakumHauus kak npodunakTmka MHPEKUNOHHbIX 3aboneBaHnny

Pazpgen 5. HacneactBeHHOCTbL U USMEHUYUBOCTbL OPraHM3MoB

10

Tema 5.1.
3aKOHOMEpPHOCTH
HacnegoBaHus

CopepxaHue yd4ebHoro maTtepuana

MpeameT n 3agaym reHeTukn. Ponb LUMTONOrMKM M aMOBPUOSOrMN B CTAHOBMEHUN FTEHETUKMN.
Bknag poccuickux n 3apybexHbix y4eHbIX B pa3Butmne reHetukn. Metogbl reHeTukm (rubpum-
A0SIOTNYECKUI, LMTOreHeTUYECKNA, MONEKYNApHO-reHeTndeckuin). OCHOBHbIE reHeTu4eckne
NOHATUSA. [eHeTMYeckasd CUMBOMMKA, UCNOMNb3yeMas B CXeMaxX CKpeLLMBaHWUNA.
3aKOHOMEPHOCTU HacnegoBaHUSA NPU3HAKOB, yCTaHoBNEHHble . MeHgenem. MoHornbpua-
Hoe cKpeLlmBaHue. 3akoH eauHoobpasmnsa rmdpmuaos nepBoro nokonexus. MNpaBuno 4oOMUHK-
poBaHuA. 3aKOH pacLuenneHnsa npmusHakoB. ['MnoTesa YNMCTOThl raMeT. [lofiHoe 1 HenosnHoe
AoMuHMpoBaHue. OurnbpraHoe ckpewmBaHme. 3aKkOH He3aBMCUMOrO HacnegoBaHWSA NPU3Ha-
kOB. LiuToreHetuyeckme ocHoBbl AUrMOPMAHOIO CKpeLLMBaHNs. AHanM3npyoLLee cKpeLlmBa-
Hue. Micnonb3oBaHWe aHanu3npyoLLero ckpelumMBaHns Ans onpegeneHns reHoTuna ocoom

[MpakTnyeckoe 3aHATUE

Ne 5 PelueHne 3agay Ha onpegeneHne BepoATHOCTU BO3HUKHOBEHUA HAacnegCTBEHHbIX MpU-
3HaKoB Nnpn MoHo-, Ou-, l'IOJ'II/IFVI6pI/I,D,HOM n aHanm3npyrwulem ckpelinsaHmmn, CoctaBlieHUe re-
HOTUMNYECKUX CXeM CKpeLllnBaHuA

Tema 5.2.

CogepxaHue y4ebHoro maTtepunana

OK-01, OK-02,
OK-04
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CuenneHHoe Hacne-
AoBaHue npu3Hakos

CuenneHHoe HacnegoBaHune npusHakoB. Pabota T. MopraHa no cuenneHHoOMy HacrnenoBa-
HMIO reHoB. HapyLueHne cuenneHns reHoB B pe3ynbTaTe KpoccuHroBepa. XpoMoCoOMHas Teo-
pusi HacneacTBEHHOCTU. FeHeTnYeckne KapTbl.

"eHeTuKa nona. XpoOMOCOMHOe onpegeneHue nona. AyTocOMbl 1 NOMOBbIE XPOMOCOMbI. [0-
MOraMeTHbIe N reTeporameTHble opraHu3mMbl. HacnegoBaHue npu3HaKkoB, CLEMNIIEHHLIX C MO-
nom

[NpakTnyeckoe 3aHaTne

Ne 6 PelueHne 3agay Ha onpeaeneHne BepoATHOCTU BO3HUMKHOBEHUA HaAcneaCTBeHHbIX Npu-
3HAKOB Npu cuenjieHHoM HaclieaoBaH, COCTaBneHne reHoTUNMYeCKnx cXxem CKpeLnBaHuA

Tema 5.3.
3aKOHOMEpPHOCTU U3-
MEHYMBOCTHU

CogepxxaHue y4ebHoro matepuana

M3meHunBOCTb. Buabl N3MeHUNMBOCTU: HEHacneaCTBEHHasA U HacneacTseHHas. Ponb cpeabl
B HEHacneacTBEHHON U3MEHYMBOCTU. XapakTepuctuka MoanduKaumoHHON U3MEHYNBOCTH.
BapvauunoHHbeIi psag n BapuaunmoHHas kpmeas. Hopma peakumn npusHaka. KonndectseHHble
N Ka4eCTBEHHbIE MPU3HAKM U UX HOpMa peakunn. CBoncTBa MOANMUKALMOHHON N3MEHUYNBO-
CTun.

HacnencteseHHas, wvnyM reHotTMnuyeckass M3MeHYMBoCTb. KomOGUHATMBHAsi M3MEH4YMBOCTb.
Meino3 n nonoBon NpoLecc — 0OCHoBa KOMOUHATUBHOW N3MEHYNBOCTU. MyTauMoHHas N3MeH-
4YmBoCTb. Knaccudumkauusa mytaumii: reHHble, XPOMOCOMHbIE, FEHOMHbIE. YacToTa U NPUYKUHLI
MyTaumin. MytareHHble dhakTopbl. 3aKOH FOMOSIOrMYeCcKUX psaaoB B HACNEACTBEHHON U3MEH-
YMBOCTU

H. X. BaBunosa

I PakKTn4eCckoe 3aHdaTne

Ne 7 PelueHne 3agay Ha onpeaeneHne BepoATHOCTU BO3SHUKHOBEHUA HAcneaCTBEHHbLIX Mpu-
3HaKOB MpU pa3finyHbIX TUNax B3aMMOLENCTBUS FEHOB, COCTaBIEHNE FEHOTUMNYECKMUX CXEM
CKpeLinBaHna

Tema 5.4.
eHeTMKa YyenoBeka

CopepxaHue y4ebHoro maTtepuana

eHeTuka yenoeeka. Kapnotun yenoseka. OCHOBHblIE METObl FEHETUKWN YEeNOoBeKa: reHearno-
rMmyeckuin, 6IM3HELIOBbIN, LUTOreHETUYECKNA, BUOXMMNYECKNIA, MONEKYSPHO-TEHETUYECKUIA.
CoBpeMeHHOe onpeeneHne reHoTuna: NofIHOrEHOMHOE CEKBEHMPOBaHWE, reHOTUNMpPoBa-
Hune, B TOM vncrie ¢ nomolubto MNMLP-aHanmnsa. HacneacteeHHble 3abonesaHns YenoBeka: reH-
Hble 6one3Hu, 6onesHn C HacneaCTBEHHOW NPeapacrnofioXEHHOCTbI0, XPOMOCOMHbIe 60-
nes3Hn. Comatmyeckme n reHepatmBHble MmyTaummn. CTBOMNOBbIE KNeTKW. MpuHLMNbI 300pOBOro
obpasa XnsHu, AnarHoCTUKN, NPoOUNaKTUKL U NIeYeHns reHeTndeckmx 6onesHen. Meguko-
reHeTM4YecKoe KOHCYNbTUpoBaHue. 3HayeHne MeauLUHCKOM reHeTUKN B NPeaoTBpaLLEHUN 1
NnevyeHun reHeTUYecKkx 3aboneBaHni YernoBeka

lNpakTnyeckoe 3aHATHE
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| Ne 8 «CocTaBneHve 1 aHanus pofoCioBHbIX YerloBeKa»

Paspgen 6. 3BonoumMoHHasa ononorusa

(o]

Tema 6.1.
OBOMOLMOHHAsA Teo-
pus
N ee MecTto
B Omonoruu

CogepxxaHne y4ebHoro matepunana

[MpeanochbInkn BO3HUKHOBEHUS 3BOSNIOLNOHHOM TEOPUN. OBOMOLMOHHAA Teopus 1 eé MecTo
B Gmonorun. BnnsiHme 3BONOLMOHHON TEOPUN Ha pa3BuTne duonorumn n gpyrmux Hayk. Cenge-
TenbcTBa 3aBonouuun. MNaneoHTonornyeckue: nocnegoBaTenbHOCTL NOSBIIEHUS BUOOB B na-
NEeOHTONOrMYeckon neTonucK, nepexogHsle opmel. broreorpaduyeckmne: cxoacTeo n pas-
nnyvne cayH 1 nop MaTepuKkoB U OCTPOBOB. OMOPUONOrMYECKNe: CXOACTBA U Pasnnyns M-
GPUOHOB pa3HbIX BUOOB NO3BOHOYHbIX. CpaBHUTENBHO-aHAaTOMUYECKMNE: TOMOSIOMMYHbIE, aHa-
NOrMYHblE, pyOMMEHTapHble opraHbl, ataBn3mbl. MonekynapHo-buoxummyeckme: cXoacTBO
MeXaHW3MOB HacneacTBEHHOCTM M OCHOBHbIX MeTabonnyecknx nyTen y BCEX XMBbIX opra-
HU3MOB.

OBontoumoHHasa Teopua Y. [apsuHa. NMpeanocbinkn BO3HMKHOBEHUS OapBUHU3MA. [BUXKY-
Lme cunbl 3BonoumMm BMaoB no [apBuHy (M30bITOYHOE pa3MHOXEHWE NPU OrPaHUYEHHOCTU
pecypcoB, HeonpeaenéHHas M3MeHYNBOCTb, bopbba 3a CcyLlecTBOBaHWe, eCTECTBEHHbIN OT-
6op)

Tema 6.2.
Mwukpoasontouus

CopgepxaHne y4ebHoro maTtepunana

CunTeTn4yeckast Teopus aosntoumm (CT3A) n e€ ocHoBHble nonoxeHus. Mukpoasontouus. NMo-
nynsaums Kak eguHuua suga n 3sonouunu.

ABwxyLime cunbl (akTopbl)aBontoumm BMA0B B npupoae. MyTaumoHHbIN npouecc n Kombu-
HaTMBHasl UIAMEHYNBOCTb. [lonNynsauMOHHbIE BOMNHLI N apend reHoB. M3onaumst 1 murpaums.
EcTtecTBeHHbIN OTOOP — HanpaBnAwLWMA hakTop asontounn. Popmbl eCTECTBEHHOIO 0TOOpPA.
MprncnocobneHHOCTb OpraHN3mMoB Kak pesynbtaTt asosioumu. MNpumepbl npucnocobneHnii y
opraHmamoB. Apomopdo3bl 1 ngrmoagantaumm. Bug n BugoobpasoBaHue. Kputepun Buaa.
OcHoBHble opMbl BMA006pa3oBaHus: reorpapuyeckoe, 3Konornyeckoe

Tema 6.3.
MakpoaBontouus

CopepxaHue y4ebHoro maTtepuana

Makpoasontoumsi. PopMbl 3BOMNOLUN: UneTndeckas, AMBEPreHTHasi, KOHBEpreHTHas, na-
pannenbHas. Heo6patumocTb 3BonoLmm

lMpakTnyeckoe 3aHATUE (Ha BbIOOp Npenogasatens)

Ne 9 «CpaBHeHuVe BUAOB N0 MOPEONOrnyeckoMy KpuTepuo»
nnn «OnuncaHme NpMcnocobeHHOCT OpraHn3ma 1 ee OTHOCUTENBLHOTO Xapakrepa

OK-01, OK-02,
OK-04

Pasgen 7. Bo3HUKHOBeHUe U pa3BUTUE XKU3HU Ha 3emne

Tema 7.1.
3apoxgeHue
N pasBUTNE XKN3HU

Copepxanue yyebHoro matepuana

[oHay4Hble npeactaBreHUs O 3apoXAeHUU XM3HW. HaydHble rmnotesbl BO3HUKHOBEHUS
XU3HM Ha 3emne: abuoreHe3 u naHcnepmus. Xmmudeckasa aBontoums. AOUOreHHbI CUHTE3
OpraHMYecKux BELECTB U3 HEOPraHNYECKNX. DKCNePUMEHTarNbHOE NOATBEPXKAEHNE XUMUYE-
ckon sBonouun. HavanbHble 3Tanbl Guonormnyeckor ssonoumn. 'vnotesa PHK- mupa.

N[

OK-01, OK-02,
OK-04
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Cuctema opraHunye-
ckoro mupa. lNpowuc-
XOXOEHME YernoBeka —
aHTponoreHes

dopmurpoBaHMe MeMBpaHHbIX CTPYKTYP Y BO3HUKHOBEHME NPOTOKMNETKU. [lepBble KNeTKnN 1 nx
aBonoums. PopmMupoBaHne OCHOBHbIX FPYMM XXMBbIX OPraHN3MOB.

PasButne xm3Hm Ha 3emne no apam u nepuogam. Katapxen. Apxenckasa n npotepo3onckas
apbl. [Maneo3oickas apa 1 eé nepmnoabl: KEMOPUNCKUA, OPAOBUKCKUIN, CUNYPUACKUIA, OEBOH-
CKWUIA, KAMEHHOYTOMbHbIN, NnepMckmii. Meso3onckasa apa n e€ nepuoabl: TPUacoBbIN, HOPCKUMN,
menoBon. KariHo3olckasi 9pa 1 e€ nepuogbl: NaneoreHoBbl, HEOreHOBbIV, aHTPOMNOrEHOBbIN.

CogepxaHue y4ebHoro matepuana

CuctemMa opraHM4Yeckoro mupa kak oTpaxkeHue aBontoumn. OCHOBHble cUCTEMaTUYeckue
rpynnbl OpraHM3moB. XapakTepucTuka Knumarta M reonorndeckux npoueccoB. OCHOBHble
aTanbl 3BOMOLMM PACTUTENBHOIO U XKMBOTHOFO MMpa. ApoMopd03bl Y PaCTEHUI U KUBOTHbIX.
MosiBneHune, pacuBeT 1 BbIMUPaHUE TPy XXUBbIX OPraHN3MOB.

JBonouus Yyenoeeka. AHTPOMNosornst kak Hayka. PassuTine npeactaBneHuin 0 Npoucxoxae-
HUK YernoBeka. MeToabl M3y4eHusi aHTponoreHesa. CxoAcTBa U pasnuyunsi YeroBeka v XUBOT-
HbIX. CcTemaTuyeckoe nosnoxeHve Yyenoseka. [BWxyLLMe cunbl (hakTopbl) aHTponoreHesa.
HacneacrtBeHHas U3MEHUYMBOCTb U €CTECTBEHHbIV 0TOOpP. OBLLECTBEHHBIN 06pas XXU3HU, N3-
rOTOBIEHNE OPYAUI TPYAA, MblLUNEHME, peyb

Tema 7. 2
OcHoBHble cTagum
3BOMOLUUK YernoBeKka

CogepxxaHne y4ebHoro maTtepunana

OcHoBHbIE CTagun 1 BETBU 3IBOSOLNN YeroBeKa: aBcTpanonuTekn, Yenosek ymensin, Yeno-
BEK NpaMoxoadwmin, YenoBek HeaHaepTanbCkui, HenoBek pasyMHbIi COBPEMEHHOIO TMna.
Haxogku nckonaembix OCTaHKOB, BPEMSI CYLLLECTBOBaHUS!, 0611acTb pacnpocTpaHeHUsi, OO bEM
rOfIoOBHOMO Mo3ra, 06pas XusHu, opyaus.

Yenoseyveckune packl. OcHOBHbIE HonblUMe packl: eBponeongHas (espasunckas), Herpo-as-
cTpanoungHas (skBaTopuanbHasi), MOHronongHas (asmatcko-amepukaHckas). YepTbl npucno-
CcoBrIEHHOCTM NpeacTaBUTENEN YENOBEYECKMX pac K YCITOBUSM CyLlecTBOBaHUA. EQMHCTBO
yenoBe4veckux pac. Kputuka pacuama

MpakTnyeckoe 3aHATUE (Ha BbIBOp Npenogasartens)

Ne 10 «Bpems n nytn pacceneHus Yenoseka no ninaHeTe»
nnn «MNpmncnocobneHHOCTb YernoBeka K pasHbiM YCroBUSAM cpeabl. BnusaHue reorpaduyeckomn
cpefbl Ha MOPdONIOTMI0 U U3NONIOTMIO YeroBekay

Pasgen 8. OpraHu3smbl M OKpyXatlllias cpeaa

Tema 8.1.

| ConepxaHvie y4e6Horo matepvana

N

OK-01, OK-02,
OK-04, OK-07

21




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-
paKTepUCTUKN MOMY- | HOCTb, MITOTHOCTb, POXXAAEMOCTb, CMEPTHOCTb, NPUPOCT, MUrpaumst. [luHaMmmnka 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
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buocdepa —
rnobanbHas
akocuctema 3emnu

Yyenune B. U. BepHaackoro o 6uocdepe. 'paHnubl, cocTaB u cTpykTypa 6uocdepsl. XKnsoe
BELLECTBO 1 ero pyHkumn. OcobeHHoCcTM Bbrocdepbl kak rnodanbHOM aKocucTemMbl. uHamm-
yeckoe paBHOBecKE N obpaTHas cBa3b B bnocdepe. KpyroBopoThl BewlecTs 1 Guoreoxmmm-
Yyeckne LMKNbl anemMeHToB (yrnepoaa, asoTa). 3oHanbHOCTb 6uocdepbl. OCHOBHbIE GUOMBI
cyLlm

Tema 9.4.
Brnnauune aHTponoreH-
HbIX )aKTOpOB Ha

onocdepy

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

YenoBeuvecTBo B bmnoctepe 3emnu. AHTPONOreHHble n3aMeHeHust B Gnocdepe. mobdanbHble
akonoruyeckme npobnembl. CocyliectBoBaHne Npupoabl 1 vYenosevectBa. CoxpaHeHue 6u-
opa3Hoobpasusi Kak OCHOBa ycTonumocTh brnocdepbl. OCHOBa paunoHanbHOro ynpasneHust
NPUPOLHbIMU PECYPCaMM U UX UCMoNb3oBaHNe. [JoCTuXeHMs BUoNornm n oxpaHa npupoabl

MpakTnyeckoe 3aHsATME (Ha BbIGOp NpenogaBaTens)

Ne 12 «OTxoabl Nnpon3BoacTBa»

NN «AKONOrMYeckne acnekTbl NPodeccMoHanbHON AeATenbHOCTUY
nnn «lMpodmnaktmka npogeccrmoHanbHbIX 3aboneBaHnny

nnu «BnunaHne NpomsBoLCTBEHHBLIX (DAKTOPOB HA OpraHn3m YenoBeka»

Tema 9.5.
Brninanme coumnanbHo-
3Konorn4eckux ak-

TOPOB Ha 340pPOBLE
yeroBeka

MpodreccnoHanbHO OpUEHTUPOBaAHHOE cogepXaHue (cogepxaHue NMPUKNAgHOro Mo-
Ayns)

300poBbe M ero coctaensawlimne. GakTopsbl, NONOXUTENBHO M OTPULIATENBHO BRMAIOLINE HA
opraHuam yenoseka. [1pobnema TeXHOreHHbIX BO3AENCTBUA HA 300POBbE YeroBeka (3nek-
TPOMarHWUTHbIE Nonsi, 6bITOBast XMMUSI, N3GbITOYHbIE LLYMbI, paguaums 1 T.0.). Agantaums op-
raHM3Ma 4erioBeka k gpaktopam okpyxatowen cpeabl. [puHUMnbl hopMmMpoBaHUS 300p0-
Bbecbeperatolliero nosegeHuns. duandyeckas akTMBHOCTb U 300poBbe. Buoxummnyeckme ac-
NeKTbl paLUMOHanbHOro NMTaHUs

JlabopaTopHble 3aHATHUS

Ne 3 «YMcTBeHHast paboToCcnocobHOCTL»

nnn «BnuaHmne abmoTtnyecknx akTopoB Ha YenoBekay (B Ka4ecTBe TPUITEPOB, CHKAIOLLMX
paboToCnoCoOOHOCTb, UCNONb30BaTh YCNOBUS OCYLLIECTBIEHUS NPOodeCcCnoHarnbHOM AesaTernb-
HOCTW: LUYM, TeMnepaTypa, dmanyeckas Harpyska u 1.4.)

Paspgen 10. Cenekuusn

OpraHM3moB, OCHOBbI bunoTexHonorum

Tema 10.1.
Cenekuus
Kak Hayka 1 npouecc

CogepxaHne y4ebHoro matepuana

Cenekuus Kak Hayka n npouecc. 3apoxaeHue cenekumm n gomectukaumsa. Yyenune H. U. Ba-
BMMOBA O LieHTpax MHOroobpasmsa n NpoMCXOXAEHUS KyNbTYPHbIX pacTeHun. LieHTpbl nponc-
XOXOEHUST AOMAaLUHNX XXMBOTHLIX. CopT, nopoaa, wramm. CoBpeMEHHbIE METOObI CENEKLUNN.
MaccoBblIn

" I/IH,EI,VIBI/ID,yaJ'IbeIIZ OT60pr B cenekuunn paCTeHVII;I M XMBOTHbIX. OueHKa QKCTEpPbepa.

OK-01, OK-02,
OK-04, OK-07
MK...
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BbrnnskopoacTBEHHOE CKpeLmMBaHue — MHOpMANHT. Yunctas nnHna. CkpelimBaHne YUCTbIX Nn-
HuRn. [eTeposuc, nnun rmbpugHasi cuna. HepogcreeHHoe ckpelumBaHme — aytopuanHr. Otaa-
néHHas rmbpuamsaumns n eé ycnexu. IckyCCTBEHHbIM MyTareHes v nonydeHve nonuniouaos.
LocTmKeHnst cenekLuumn pacTeHUn, XXMBOTHBLIX 1 MMKPOOPraHU3MoB

Tema 10.2. BuoTexHomnorus kak oTpacrbe Npou3soAacTBa. 'eHHasa MHXeHepuda. dTanbl co3gaHns PeKoM-
OcHoBbl 6notexHono- | 6uHaHTHoM [OHK n TpaHcreHHbix opraHnamMoB. KneTtouHas nHxeHepus. KnetouHble KynbTypbl.
rmu MukpoknoHanbHOe pa3MHOXeHne pacTeHuii. KnoHnpoBaHne BbICOKONPOAYKTUBHbBIX CEMbCKO-
XO3SIMCTBEHHbIX OPraHM3MOoB. JKoNornyeckne n atudeckme npobnemol. MMO — reHeTn4eckm
MOONPULMPOBAHHbIE OPraHM3Mbl
Tema 10.3. MpodreccnoHanbHO OpUEHTUPOBaHHOE copepXaHue (coaepxaHue NPUKNagHOro Mo-
BrnoTtexHonoruu ayns)

B XXM3HW 1 Npocheccum

OCHOBHbIE HanpaBneHUst COBPEMEHHON BMOTEXHOMNOMMN B NPOdECCUOHANBHON AeATeNbHO-
cTn yenoseka. MeTtoabl buotexHonornn. O6beKTbl OMOTEXHOMNOTMN. ATUKA DMOTEXHOMNOrNYe-
CKNx

N reHeTU4eCKNx akcnepumeHToB. MNpaBuna noncka n aHanmsa 6uoakonormdeckon MHdopma-
Lmmn

N3 pasfnyHbIX UCTOYHNKOB (Hay4yHas U ydebHo-Hay4yHasi nuTepaTypa, cpeacTBa MacCcoBOW
MHpopmaLmun, ceTb NHTEpHET u gpyrue)

M PaKTU4eCcKoe 3aHdATne

Ne 13 Kewcbl Ha aHann3 MHOPMaUMM O Hay4vHbIX OOCTUXKEHUAX B 00NacTM reHeTU4eCKnx
TEXHOOIMI, KINETOYHOWN NHXEHEPUN, MULLIEBLIX OMOTEXHONOTNNA.

Ne 14 3awuTa Kewca: npeacTaBneHe pesynbTaToB peLLeHNs KerncoB (BbICTYNMeHue C npe-
3eHTaumen)

Pasnen 11. PewieHue KelicoB B o6nactu 6uotexHonorun °

Tema 11.1.1. BuoTtex-
Hororun
B NPOMBILLIEHHOCTH

MpodeccnoHanbHO OpMeHTUPOBaAHHOE coaepXxaHue (coaepxaHue NpUKagHoro Mo-
Ayns)

PasBuntre npombILLNEHHON BMOTEXHONOMMN U ee NPUMEHEHME B XU3HWN YenoBeKka, MOUCK U
aHanms nHopMaLnn U3 PasnmyHbIX UCTOYHUKOB (HayvHas u ydebHo-Hay4Has nutepaTypa,
cpeacTBa MaccoBour MHpopmaumm, cetb IHTEpHET 1 gpyrue)

[MpakTuyeckue 3aHATUA

Ne 15 Kewicbl Ha aHanus nHdopmauumn o passmuTUU NPOMBbILLIIEHHON BUOTEXHOMNOrMI (N0 MUHK-
rpynnam).

Ne 16 3awuTa Kewca: npeacTaBneHme pesynbTaToB peLLeHNss KEMCOB (BbICTYMMeHME C npe-
3eHTaumen)

OK-01, OK-02,
OK-04, OK-07
MK...
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Tema 11.1.2.
CoumanbHo-3TnYe-
CKWe acnekTtbl bnoTex-
Hororum

MpocdeccnoHanbHO OpMeHTUPOBaHHOE copepXxaHue (coaepxaHue NMpUKnagHoro mMo-
Ayns)

OTnyeckne acnekTbl pasBuTUs GUOTEXHOMOMMIN Y MPUMEHEHNE UX B XXMU3HU YenoBeka, NOUCK
1 aHanu3 nHopmaLnmn U3 pasnmyHbiX ICTOYHMKOB (Hay4YHasa u y4ebHo-Hay4Hasa nuteparypa,
cpegctea MaccoBour MHdopMaunn, cetb MIHTEpHET u gpyrue)

[NpakTnyeckme 3aHaTna

Ne 15 Kewcbl Ha aHann3 nHopmaumm 06 3TUYECKNX acnekTax pas3BuTusa GuotexHonormi (no
MUHWU-TPyNnam).

Ne 16 3awuTa Kernca: npeacTaBrneHne pesynbTaToB peLLeHns KeNcoB (BbICTYMNNeHne ¢ npe-
3eHTaumen)

Tema 11.1.3. bBuotex-
Hororum
M TeEXHNYEecKne cu-
cTeMbI

MpodreccnoHanbHO OPUEHTUPOBaAHHOE cogepXaHue (cogepkaHue NPUKNagHOro Mo-
ayns)

Pa3BuTne GMOTEXHONOMMIN C NPUMEHEHMEM TEXHUYECKMX cUCTeEM (OmounHxxeHepusi, BUOUH-
dopmaTuka, GroHMKa) N X NPUMEHEHME B XU3HM YenoBeka, NOUCK U aHanu3 nHgopmaunm
N3 pasnnyHbIX UCTOYHMKOB (HayyYHas n ydebHo-Hay4Has nutepaTypa, CpeAcTBa MaccoBOM
MHopmaumun, ceTb NHTEpHET u gpyrue)

[pakTnyeckme 3aHaTna

Ne 15 Kelicbl Ha aHanM3 MHopMaLMm 0 pa3BUTUN ONOTEXHOSOTMIA C MPUMEHEHNEM TEXHUYE-
CKMX cMCTEM (MO MUHKU-TpyNnam).

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

MpomexyTo4yHasa atTrectauma (andpdepeHUNpoBaHHLIN 3a4€eT)

Bcero:

72
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3. YCNOBUSA PEANTU3ALMU MPOrPAMMbI YYEBHON AUCLUMIIUHDI

3.1. ina peanu3aumu nporpamMmmbl AUCLMNIIMHBbI JOMKHbI ObITb NPeayCMOTPEeHbI creay-
owme cneymanbHble NOMeLWeHns: Hanmyusa y4ebHoro kabuHeTta Guonoruu
O6opyaoBaHue y4yebHoOro kabuHera:
— nocagoyHble MecTa Mo Konn4ecTBy oby4datoLmxcs;
— pabouyee mecTo npenogasaTens.
1.KomMnnekT y4ebHo-HarnsagHbIX Nocobui:
— y4ebHble Tabnuupbl

— nnakaTbl

— obopygoBaHue Ansg NpoBeaeHUst 3aHATUIA: MUKPOCKONbI, CEKYHOOMEpP, TOHOMETP;

— nabopaTtopHast nocyga (npobupku, noactaBkM And NpoOMpPOK, NMUHLETHI, MECOK,
CTYMNK/ C NecTukamu, npegMeTHble U MOKPOBHbIE CTeKra, CTEeKMSHHbIE Masioyku,
npenaposarnbHble Urmbl, punsTpoBarnbHaa bymara (candeTkn), cTakaHbl)

— TUNepTOHUYeCcKU pacTBop 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
penyaTtbii, pa3BedeHHble B BOAE APOXOKMN);

2.KoMnnekT anekTpoHHbIX Nocobuii:
— KOMMJEKT 3IeKTPOHHbIX BUAeoOMaTepmnaros;
— npodeccnoHanbHO OPUEHTUPOBAHHbBIE 3aaHUS;
— MaTepvanbl AnddepeHLMPOBaAHHOrO 3a4eTa.
TexHu4eckune cpeactBa oby4eHuUs:

— KOmMMbkoTEP C JIMLUEH3NOHHbIM NPporpaMmMHbIM obecneyveHnem
— MynbTUMEana, NpPoeKTop.

3.2. UHdbopmaumoHHOe obecneyvyeHne peanusauum nporpamMmmbl

OCHOBHbI€ 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.: [ipocda, 2009.- 381
C.: Un.
2. 3axapos, B.b. O6waga 6uonorus: y4ebHuk.gna 10 - 11 kn. / B.b. 3axapos, C.I'. MamoH-
ToB, H.. CoHuH. - 5-e n3g., ctep. - M.: Jpocba, 2002.- 302 c.: vn.
3. AradgoHoBa, W.B. buonorusa. O6was 6uonorus. basosbi ypoBeHb: Paboyas TeTpagb
ansa 10-11 kn /U.b. ArachoHoBa. M.: [Jpodba, 2009. — 105 c.
4. Cueornasos, B.N O6wasa 6uonorusa. basosbi ypoBeHb: yyebHuk ana 10 kn / B.N. 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. AracoHoBa, E.T. 3axaposa. — 4-e usg. — M.: [lpoda, 2016 r. — 207 c.:
un.

HononHuTenbHblIe 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 6uonorus: 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-
HunoBa, E.H JlowmnuHa. — 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. 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 ona yuutensa 6uonormm [OneKkTpoHHbIN pecypc): raseta «brnonorus». - OnekTpoH. Tek-
ctoBble gaH. — M.: Wspatenbckmn pom «[llepBoe ceHTabpsa». — Pexum pgoctyna:
http://bio.1september.ru. — OnekTpoH. Bepcus ney. nyénukaumm.
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 obpalieHuns: 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. KOHTPONb U OLIEHKA PE3YJNIbTATOB OCBOEHUSA OELLEOEPA30OBATEIbHOU
ANCUUNMIIUHDbI

KoHTponb M oueHKa pe3ynbTaToB OCBOEHMS obLieobpasoBaTenbHON OUCUUMIMHGI
packpbIBalOTCA Yepe3 ANCUMNIIMHAPHbIE pe3ynbTaThbl, HanpaBreHHble Ha (hopMMpoBaHMe 06-
LWMX M NpodbeccMoHanbHbIX KOMMNEeTEHLMI NO pasgenam u Temam coaepxaHust y4ebHoro ma-
Tepuana.

O6wan komneTeH- Paspen/Tema Tvn oLeHOYHbIX MeponpUATUIA
ums
Paspen 1. Knetka — cTpyk- KoHTponbHas pabota «Monekynsap-
TYPHO-(pYHKLNOHaNbLHas HbI YPOBEHb OPraHM3aunn XXNBOTo»
eAMHNLA XXUBOIO
OK 02 Buonorus kak Hayka. Obwaa [3anonHeHne Tabnuubl ¢ onnucaHMem
XapaKTepUCTMKA KU3HN METOA0B MMUKPOCKOMMPOBAHUSA C UX

NOCTOMHCTBaAMM MU HegOCTaTKaMMm.
3anonHeHue Tabnuubl «Bknag yye-
HbIX B pa3sutne Guonornmny
3anonHeHne cpaBHUTENbHON Tab-
NULbI CXOACTBA M Pa3IMYNA XKUBOTO

N He X1BOro

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

OK 04 PaspaboTka MeHTanbHOM KapTbl MO

Krnaccmukaumm KneTok n nx ctpoe-
HUIO Ha MPO- U 3YKapPUOTUYECKMX U
no uapcTBam B MUHW rpynnax
BbinonHeHue n 3awmta naboparop-
HbIX paborT:

«CTpoeHue KneTkn (pacteHus, xu-
BOTHbIE, rpnbbI) N KNETOYHbIE
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BKITIOMEHUSA (Kpaxman, KapoTUHO-
napl, XNOPONacTbl, XPOMOMMAACTbI)»
MpakTnyeckoe 3aHaTHe. lNpeacras-
fieHne YCTHbIX coobLLeHnI ¢ npe-
3eHTaumen, NoAroTOBMNEHHbIX MO ne-
PEYHI0 UCTOYHWNKOB, pEKOMEHO0BaH-
HbIX NpenoaasaTenem

OK 01
OK 02

CTpyKTYpHO-OYHKLMOHATbHbIE
dpakTopbl HacrneaCTBEHHOCTH

®poHTanbHbLIN ONpoc

PaspaboTka rnoccapus

PeweHne 3agay Ha onpegenexve
nocrefoBaTesflbHOCTU HyKNeoTnaos,
aMWHOKNCIOT B HOPME U B Cry4yae
N3MeHeHnsa nocnegoBaTenbHOCTU
HykneoTmnaos OHK

OK 02

O6wmeH BelecTB 1 NpeBpaLle-
HWE 3HEepPruun B KreTke

PpoHTanbHbLIN ONpPoC

3anonHeHne cpaBHUTENbHON Tab-
NULbI XapaKTepPUCTMK TUNOB 0bMeHa
BeLLeCTB

OK 02
OK 04

PKNM3HEHHbIN UMKN Knetkn. Mu-
T03. Menos

O6cyxaeHue no Bonpocam nexkuum
Pa3paboTka NeHTbl BpEMEHM XN3-
HEHHOro uMkKna

Paspen 2. CtpoeHue u ¢pyHK-
LM opraHusma

KoHTpornbHas patoTta “CtpoeHune un
dyHKUMM opraHnama”

OK 02
OK 04

CTpoeHune opraHmama

OueHnBaemasi gnckyccus
PaspaboTka MeHTanbLHON KapTbl TKa-
HeWn, opraHoB U CUCTEM OpraHoB op-
raHN3MOB (pacTeHus, XXUBOTHbIE, Ye-
NOBEK) C KpaTKOM XapaKkTepuUCTUKOM
NX PyHKLNI

OK 02

dopMbl pa3MHOXEHUSA opra-
HNU3MOB

PpoHTanbHbIN ONpPoc

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

OK 02
OK 04

OHTOreHes3 pacTteHui, XnUBoT-
HbIX W YernoBeka

PaspaboTka neHTbl BPDEMEHM C Xa-
PaKTEPUCTMKON 3TanoB OHTOreHesa
OTAENbHOWN rpynmnoun XXUBOTHbIX U Ye-
noBeka no MuKporpynnam
Tect/onpoc

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

OK 02
OK 04

3aKOHOMepHOCTI/I HacneagoBa-
HUA

PaspaboTka rnoccapus
PpoHTanbHbLIN ONPOC

TecT Nno Bonpocam nekuum
PeweHve 3agay Ha onpegerneHve
BEPOATHOCTM BO3HWKHOBEHUS

HacnegcTBeHHbIX NPU3HAKOB MpU
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MOHO-, AN-, MONUIMOPUAHOM U aHa-
NMM3NPYIOLLEM CKpeLLMBaHUK, COCTaB-
NeHne reHOTUMNNYECKNX CXeM CKpe-
LMBaHNA

OK 01
OK 02

CuenneHHoe HacnegoBaHne
NPU3HaKoB

Tect

PaspaboTka rnoccapus

PeweHne 3agay Ha onpegenexme
BEPOSITHOCTM BO3HMKHOBEHUSA
HacneaCcTBEHHbIX MPU3HAKOB Npu
cLenneHHoM HacnegoBaHMKU, CoCTaB-
NeHne reHOTUMUYECKNX CXEM CKpe-
LMBaHUSA

OK 01
OK 02
OK 04

3aKOHOMepHOCTVI M3MEeH4YnNBO-
CcTn

TecrT.

PelueHune 3agay Ha onpeaeneHne
TMNa MyTaumm Npu nepepadye
HacneacTBEHHbIX NPU3HAKOB, CO-
cTaBneHne reHOTUMNNYECKUX CXEM
CKpeLlnBaHus

Pasgen 3. Teopus agonouum

KoHTponbHas paboTta “TeopeTtunye-
CKME acneKTbl 3BOSTOLNN XXU3HU Ha
3emne”

OK 02
OK 04

NcTopusa aBOSTIOLMOHHOIO yye-
HUSA. Mukpoasonoums

®poHTanbHbIN OnNpoc

PaspaboTka rnoccapusa TepMUHOB
PaspaboTka neHTbl BpeMeHN pasBu-
TWS 9BOJSTOLIMOHHOIO YYeHNs

OK 02
OK 04

Makpoaontoums. Bo3HUKHO-
BEHME M pa3BUTUE XKN3HM Ha
3emne

OueHnBaemMas ANCKyCCus: UCMONb-
30BaHWe aprymMmeHToB, Guonormye-
CKOW TEPMMHOINOMMU 1 CUMBOJSVKN
ANA AokasaTenscTBa poAcTBa opra-
HW3MOB pa3sHbIX CUCTEMaTUYECKNX
rpynn

Pa3paboTka neHTbl BpeMeHn BO3-
HWKHOBEHMWSA 1 Pa3BUTUSA XNU3HU Ha
3emne

OK 02
OK 04

[MpoucxoxaeHne yenoseka —
aHTponoreHes

®poHTanbHbIN ONpoc
Pas3paboTka neHTbl BpeMeHM npouc-
XOXOEHUS YenoBeka

Paspen 4. dkonorua

OK 01
OK 02
OK 07

JKonornyeckme pakTopbl 1
cpeabl XXMU3HK

TecT no akonornyeckum pakropam u
cpedam XX1U3HM OpraHn3MoB

OK 01
OK 02
OK 07

Monynsaums, coobuwecTsa, 3Ko-
CUCTEMBI

CocTaBneHne CXeM KpyroBopoTaBe-
LLLeCTB, UCMomMb3ya matepuarnbl Nnek-
LMK

PelleHne npakTUKo-opnueHTUpoBaH-
HbIX pacyeTHbIX 3afaHui Nno nepe-
HOCY BelLleCTBa 1 3HEepPrun B 3KOCU-

CTeMax C coCTaBlieHne
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Tpodomyecknx uenen n nupammag
Bruomacchl n aHeprumn

OK 01 Buocdepa - rnobanbHas ako- |(OueHnBaemasi ANCKyCCus

OK 02 noruyeckasa cuctema Tect

OK 07

OK 01 BrnnaHue aHTpONOreHHbIX Tect

OK 02 dakTopoB Ha Buocgepy MpakTnyeckas pabota “OTxoabl Npo-

OK 04 n3soacTea’

OK 07

OK 02 BnvsiHne coumanbHo-3konoru- |OueHnBaemasi ANCKyCccus

OK 04 YecKnx hakTopoB Ha 300po-  |BbinonHeHne nabopatopHon paboThl

OK 07 Bb€ YeroBeka Ha BblIbop:
"YMcTBEHHAA paboToCcnocoBHOCTL",
"BnnsiHne abunoTtumyeckmx paktopos
Ha Yenoseka (HU3KMe 1N BbICOKNE
TemnepaTtypbl)"

Pa3pen 5. Buonorus B 3awmTa Kenca: npeacraBneHne pe-
XKN3HU 3yNbTaTOB pELLEHMS KENCOB (Bbl-

CTYNSIEHME C Npe3eHTaumen)

OK 01 BuoTtexHonornu B xu3Hu kax- |BbinonHeHne kenca Ha aHanus uH-

OK 02 Aoro dopmauumn 0 Hay4HbIX JOCTUKEHUAX

OK 04 B 06r1acTn reHeTUYEeCcKNX TEXHOSO-
MW, KNETOYHOM NHXEHEPUU, NuLLe-
BbIX BMOTEXHOorMM (No rpynnam),
npeacTasneHne pesynbLTaToB peLle-
HUSA KencoB

OK 01 MpomblwneHHasa 6uoTexHono- |BeinonHeHne kenca Ha aHanus nH-

OK 02 rms dopmaummn 0 pasBUTUM NPOMbILLSIEH-

OK 04 HOW BMOTExXHOMOrMM (No rpynnam),
npeacTaBneHne pesynbLTaToB peLle-
HUSA KencoB

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

OK 02 nekTbl GoTEXHONOMMIN dopmauum 06 3TMYECKMX acnekTax

OK 04 pa3BuTUa GMoTexHonoruin (no rpyn-
nam), npeacrasrieHne pesynbTaToB
peLleHnsa Kencos

OK 01 BuoTtexHonornn n TexHn4ye- BbinonHeHue kenca Ha aHanNu3 uH-

OK 02 CKne cucTembl dopmauum o pa3sutmsa BUoTexHono-

OK 04 MW C NPUMEHEHNEM TEXHUYECKUX

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