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Mporpamma y4ebHon aucumnnmHbl buonorus paspaboTaHa B COOTBETCTBMM C TpeboBaHMsaMU
deaepanbHOro rocygapCcTBeHHOro obpasoBartenbHoro ctaHgapta (aanee — ®roC) cpegHero
obuero obpasoBaHus, yTBEPXAEHHOIO Npnkazom MuHuctepctesa obpasoBaHuns n Hayku P® ot
17 maa 2012r. Ne 413 (c uamMeHeHnaAMM M OonosiHeHUsIMK); [lopsiakoM opraHusauum u
OCyLLEeCTBMeHNA obpa3oBaTeNibHON AEATENbHOCTU MO OCHOBHbLIM 06Leobpa3oBaTenbHbIM
nporpammam - obpasoBaTtesfibHbIM MporpaMmamM Ha4vanbHOro obuiero, OCHOBHOro obLero u
cpeaHero obuwero obpasoBaHus, YTBEPXKAEHHOrO npuka3oMm MwuHnpocsaweHma Poccun
07128.08.2020r. Ned442, depepanbHon obpasoBaTeribHOW MporpaMmmbl cCpeaHero oobulero
obpasoBaHus, yTBepXaeHHoM npukazom Munnpocesawenuns 0123.11.2022rr Ne1014, MNMucbemom
MunnpoceeweHnss Poccum ot 01.03.2023 Ne 05-592 «O HanpaBneHun pekoMeHOauniny
(BmecTe ¢ «PekomeHgaumsiMn no peanusauumn cpegHero obuiero obpasoBaHus B npegenax
OCBOEHNSA 0bBpasoBaTenbHOM MNporpamMmbl CpeaHEro nNpogeccuoHanbHOro obpasoBaHUs»),
®rOC cpepgHero npodheccmoHanbHoro obpasosanus, (ganee — CI1O) no cneumanbHOCTH:
08.02.08 MoHTax u akcnnyatauna obopynoBaHWA U CUCTEM ra3oCHabXeHUsl, NPUMeEpPHON
paboyen nporpammon no obuweobpasoBatenbHon AaucuunnmHe  «buonorus»  ans
npodeccnoHanbHbIX 06pasoBaTeNnbHbIX OpraHu3aummn, paspabotaHHon ®IrE0Y AMNO UPTIO,
2022r yTBEpXXOEHHON Ha 3acedaHmm CoBeTa MO OLEHKE COOEpPXKaHUSA N KayecTBa NPUMEPHbIX
paboumnx nporpamm obLLeobpasoBaTENbHOrO N CounanbHO-TYMaHUTApPHOIO LIMKIOB CPEeAHEro
npodeccunoHanbHoro obpasoanus, MNMpotokon Ne 14 ot 30.11.2022r.

OpraHusaumnsa-paspaboTyumk:
FBNOY «KypraHckuii rocygapCTBEHHbIV KONNeaK»

PaspaboTtuuk:
Uunpkosa J1.B., npenogasatenb BINOY «KypraHckuin rocygapCTBEHHbIN KONNEOX»

PekomeHgoBaHa K MCMOMb30BaHMIO: CornacoBaHa:

MpoTokon 3acegaHuns LMKNOBOK MO 3amecTtutens gupektopa no y4ebHou
Komumccum obueobpasoBaTesibHbIX paboTe Y3yH E. C.

ANCUMNINH

Ne 10 o1 27.05.2025 r.

MpencenaTenb LUMKIOBOW KOMUCCUM
Hosrun A. [.

© Yupkosa J1.C., 6INOY KK
©KypeaH, 2025
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1. OBLLUAA XAPAKTEPUCTUKA PABOYEN NPOrPAMMbI YYEBEHOMN
ANCLUNJIHbI

1.1. MecTo AucUMNNIUHbI B CTPYKTYpe obpa3soBaTtenbHon nporpammbl CIO:
YuebHas gucunnnuHa «bruonorua» sensertca ob6s3aTenbHOM YacTbio 00LeobpasoBaTenbHOro
unkna obpasoBatenbHon nporpammbl B cooTBeTcTBUM ¢ ®IFOC CINO no cneumanbHOCTU
08.02.08 THPOPMAUMOHHOE MOLAENMPOBAHME B CTPOUTEJIbCTBE

1.2. Llenu n nnaHnpyemble pe3yribTaTbl 0CBOEHUA ANCLMNIIUHDI:
1.2.1. Uenun gucumnnuHsbl

Lenb: doopmmpoBaHue y CTyYAEHTOB MpeACTaBreHuUst O CTPYKTYPHO-YHKLUNOHANbHOM
OpraHn3aLnn X1BbIX CUCTEM Pa3HOro paHra Kak OCHOBbI NMPUHATUS PELLUEHUI B OTHOLUEHUMU
06BHEKTOB XXMBOW NpUpOAbl U B NPON3BOACTBEHHbLIX CUTYyaLUNAX.

3apauu:

1) cdopmupoBaTb NOHUMAHNE CTPOEHUS, MHOrOOBpa3nsa 1 0COBEHHOCTEN XXNBbIX CUCTEM
pa3HOro ypoBHSA OpraHn3aumm, 3aKOHOMEPHOCTEN MpOTEeKaHUst BUONOrMYyecknx NPoLLeCCcoB U
SIBMIEHUN B OKpyXalowwen cpene, LENOCTHOM HayyYHOM KapTuUHblI MUpa, B3aUMOCBSA3M U
B3aMMO03aBMCUMOCTM €CTECTBEHHbIX HaYK;

2) pa3BuUTb YMEHUS onpeaendaThb XuBble 00bEKTbl B NpUpoAe; NpoBoauTb HabnoaeHns
3a 9KOCMCTEMaMM AN BbISIBIEHUST €CTECTBEHHbIX W aHTPOMOreHHbIX WU3MEHEHWUR,
WMHTEpNpeTMpoBaTh pe3ynbTaTbl HabnaeHUN,

3) chopmupoBatb HaBbIKW npoBeaeHns NPOCTENLLNX BGuonornyeckmnx
3KCnepuMeHTarnbHbIX UccrnegoBaHun ¢ cobnogeHnem npasun 6e3onacHoro obpaleHus ¢
obbekTamn n obopyaoBaHUEM;

4) pasBUTb YMEHUS WCMONb30BaTb WHMOpMaumio OGMONOrMYyeckoro xapakrepa U3
PasMyHbIX MCTOYHNKOB;

5) ccopmupoBatb ymMeHUsi MpPOrHO3MpoBaTb MOCNEACTBMS CBOEW AEATEeNbHOCTM MO
OTHOLLEHUIO K OKpyXawLlen cpege, COOCTBEHHOMY 300pOBbLI0; 060CHOBLIBaTH N cobntogaTth
Mepbl NPonnNakTukm 3abonesaHnn.

6) cdopmupoBaTb MOHMMAHME 3HAYUMOCTM AOCTUMXKEHUA OUOMOrMYECKOM Hayku WU
TEXHOJSIOrMI B NPAKTUYECKON OeATENBHOCTN YENOBEKA, Pa3BUTUM COBPEMEHHBLIX MEONLMHCKNX
TEXHOSOrMM N arpobrUOTEXHONOIMA.

1.2.2. MNnaHupyemble pe3ynbTaTbl OCBOEHUA  obweobpa3oBaTesribHOMN
ancumnnuibl B cootBeTcTBUM ¢ PIOC CIO 1 Ha ocHoBe PIOC COO
Ocoboe 3HayeHne gucumnnuHa nmeetT npu doopmmpoBaHnmn n passutum OK u MK



Koa n HammeHoBaHue
thopmMupyembIx
KoMneTeHLuun

I'InaHMpyeMble pe3ynbTaTtbl OCBOEHUA ANCLUMNNTIUHDI

Oobwwme

HMCLIVII'IHVIHaprIe

OK 01. Bbibupatb
CNocobbl peLLeHmns
3agay
npodgeccmnoHarnbHomn
NeaTenbHOCTH
NMPUMEHUTENBHO K
pasnn4YHbIM KOHTEKCTaMm

B yactu TpyaoBOro BocnutaHus:

FOTOBHOCTb K TPyAYy, OCO3HAHME LEHHOCTU MacTepcTBa,
Tpygonobue;

- TOTOBHOCTb K aKTMBHOW AEATENbHOCTM TEXHOMOTMYEeCKOn W
couManbHOW HanpaBfEHHOCTU, CNOCOOHOCTb MHULMUMPOBATD,

nnaHuMpoBaTtb U CaMOCTOSITENIbHO  BLIMOJHATL  TakKyHo
nesaTenbHOCTb;
- WHTEepec K pasnudHbiM cdepam npodeccnoHarnbHOM
neaTenbHOCTH,

OBnageHne yHuBepcarnbHbIMKM Y4eOHbIMKM MO3HABATENbHLIMU
NencTBNAMM:

a) 6a3oBble nornyeckne 4eMCcTBUA:
camMoCTosTENbHO  QOpPMyNMpoBaTb MU
npobnemy, paccMatpmBaTtb €€ BCECTOPOHHE;
- yCTaHaBnMBaTb CYLLECTBEHHbIA NMPU3HAK UMW OCHOBaHWUSA LS
CpaBHEHWs, Kraccudukauum n oboodeHns;

- onpegenaTb UenuM OesTenbHOCTW, 3adaBaTb NapamMeTpbl
KpUTEPUN NX OOCTUXKEHUS;

akTyanuauposaTb

n

- BbIABIATb 3aKOHOMEPHOCTH n npoTnBopeyuna B
paccMaTpmBaeMbIX ABJIEHUAX;

- BHOCUTb KOPPEKTUBLI B OeATENbHOCTb, oueHnBaTb
COOTBETCTBUE pe3ynbTtaTtoB uenam, oueHnBaTtb PUCKHn

nocneacTBu OeATenbHOCTY;

- pas3BMBaTb KpeaTUBHOE MbILUNEHNE NPU PELUEHUN XKU3HEHHbIX
npobnem

6) 6a3oBble uccnegoBaTenbCkue AeNCTBUA:

- BNageTb HaBblkaMy y4ebHO-UccrnenoBaTenbCkon U NPOEKTHOM
NesATeNbHOCTN, HaBblkamMKn paspeLleHns Npobnewm;

- BbISIBMSATb NPUYUHHO-CIEACTBEHHbIE CBA3U U aKTyanuanpoBaTtb
3agadvy, BblABUraTb rMnoTe3y ee peLleHus, HaXoanTb apryMeHTbl
NS [oKa3aTenbCTBa CBOUX YTBEPKAEHWI, 3a4aBaTb NapaMeTpbl

N KPUTEPUN PELLEHWS;

- ccbopMMpoBaTb 3HAHWS O MeCcTe M ponn Guonornn B cucteme
©CTECTBEHHbIX  Hayk, B  (OPMUPOBAHMN  COBPEMEHHOM
©CTECTBEHHOHaY4YHOW KapTWHbI MWpa, B MNO3HAHMU 3aKOHOB
NPUPOAbl N PELUEHUN XU3HEHHO BaXXHbIX COLMAIIbHO-3TUYECKUX,
9KOHOMMYECKMX, IKONOrm4eckmx npobnem yenoBeyecTsa, a Takke
B peLleHnn BOMPOCOB pauUoOHanbHOr0 NpMpoAOMNofb30BaHWS; B
POpPMMPOBaAHUMN LLIEHHOCTHOIO OTHOLLEHUS K Npupoae, obLecTsy,
4YenoBeKy; O BKNade POCCUMUCKUX W 3apyOEeXHbIX Y4YeHbIX -
Guornoros B pa3sutne Guonorun; yHKUNOHANbHON rPaMOTHOCTM
yenoBeka AN peLeHNs XXU3HEHHbIX Npobnem,

- yMeTb BnageTb CUCTEMOM OMONOrMYecKkMx 3HaHWW, KoTopas
BKITHOYAET:

OcHOBoMonararLmne 6nonornyeckne TePMUHbI U NOHATUSA (3KU3Hb,
KneTka, TKaHb, OpraH, OpraHusm, BuA, NONynsaums, aKocuctema,
OuoueHo3, ©Ouocdepa; meTabonmam, romeocTtas, KneTOYHbIN
UMMYHUTET, OBuocumHTes 6Genka, OuononMmepbl, ANCKPETHOCTb,
camoperynsiuMsi, CamMOBOCMNpOM3BEAEHME, HACNeaCTBEHHOCTb,
N3MEHYMBOCTb, 3HEPro3aBUCMMOCTb, POCT 1 Pa3BUTHE);
Ouonornyeckne Teopun: krnetodHas Teopua T. LUeaHHa,
M LLnengexa, P. Bupxosa,; KITOHanbHO-CENEKTUBHOIO
nmmyHuteTa I1. Apnnx, N.A. MeuHnkoBa, XxpoMocomMHasi Teopus
HacnegcTBeHHocTM T. MopraHa, 3akoH 3apOAbILLIEBOro CXoACcTBa
K. bapa, aBoniounoHHas Teopuss Y. [apBuHa, CUHTETUYECKas
Teopust 3BONIOLUN, Teopust aHTponoreHesa Y. [apBuHa; Teopus
GuoreoueHosa B.H. CykauéBa; ydveHua H.N. Basunosa - 0O
LleHTpax MHoroobpasumss ©  NPOUCXOXOEHUA  KyTNbTYPHbIX
pacTteHui, A.H. CeBepuoBa - 0 NyTSX U HanpaBreHMaX 3BONIOLUN,
B.WN. BepHagckoro - o buocdepe;

3aKOHbl  (eanHOOOpa3na  MNOTOMKOB  MEPBOrO  MOKOSEHWS,

paclienneHuna NPU3HaKoB, He3aBNCUMOro HacnegoBaHUA
Nnpu3HaKoB . Mengens, cuenneHHoro HacrneagoBaHus NPU3HAKOB
M HapyweHund cuenneHunda reHos T. MopraHa; rOMOJ1I0rn4eCKuXx




aHanuM3npoBaTb MOSlyYEHHble B XO4E PpelueHus 3agaudn
pesynbTaTtbl, KPUTUYECKM OLEHMBaATb WX [OOCTOBEPHOCTb,
NMPOrHO3MpoBaTb N3MEHEHME B HOBbIX YCIOBUSIX;

- YMETb NEPEHOCUTL 3HAHWSI B MO3HABATENbHYHO Y NPAKTUYECKYHO
06nacTu XXN3HeOeAaTenbHOCTH;

YMETb WHTErpypoBaTb 3HAHUS U3 pasHbIX MNPEAMETHbIX|
obnacTten;

- BblABUraTb HOBblE MAeW, Npeanaratb OpuUrMHanbHble NOAXoAbl
N peLLeHus;

CNocoBHOCTL WX UCMONb30BaHMA B MO3HaBaTeNbHOW U
coumanbHOWM NpakTuke

paooB B HacneacTBeHHoM wuamMeHuyusoctn H.A. Baswunosa,
reHeTuveckoro pasHoBecna [x. Xapan u B. BawnHbepra;
3apoabiweBoro cxogctea K. bapa, 6buoreHeTuyeckoro 3akoHa 3.
ekkens, ®©. Mionnepa);

NPVHUMNbI (YNCTOTbI FaMET, KOMNIIEMEHTAPHOCTW);

npasvna (MuHumyma HO. Jlnbuxa, askonormyeckon nmpamugpl
uncen, buomacchl n 3Heprun);

rmnoTesbl (koauepBatHon A.A. OnapuHa, nepBuYHOro GyrboHa
Ibx. Xongenna, mukpocgep C. dokca, pnbosmma T. Yek);

- cchopmmpoBaTtb yMEHUS packpbiBaTb cogepxaHue
OCHOBoOMoOMarawLwWmx OMOMNorM4yecknx Teopun U TUMNOTES:
KNETOYHON, XPOMOCOMHOW, MYTALUMOHHOW, 3BOJSIIOLMOHHON,

NMPOVCXOXOEHNS XXN3HM U YeroBeKa; BriageHne cMcteMomn 3HaHUn
006 OCHOBHbIX METOAax Hay4yHOro Mo3HaHWs, UCMNONb3yeMbiX B
BGroNorMvyecknx UCCNeaoBaHUSIX XMBbIX OOBEKTOB M 3KOCUCTEM
(onucanue, navepenne, NpoBegeHne HabnwgeHun); cnocobamm
BbISIBNIEHMS N OLEHKN @aHTPOMNOrEHHbIX M3MEHEHWIA B NPUPOAE;
chopmMmupoBaTb YMEHMS pacKpbiBaTb OCHOBOMOMaratoLimne
Ouonornyeckme 3akoHbl M 3akoHomepHoctn (. Mengensa, T.
MopraHa, H.. BaBunosa, 3. lekkens, ®. Miwonnepa, K. bapa),
rpaHu1Lbl UX NPUMEHUMOCTU K KMBbIM CUCTEMAM,;

- YMEeTb BblAENATb CYLLEeCTBEHHbIE MPU3HAKW:

CTPOEHWS  BUPYCOB,  KINETOK  MNPOKapuot u
OLHOKNETOYHbIX M  MHOTOKMETOYHbIX  OpraHM3moB,
OunoreoLeHO30B, 3KkocuUcTem U Guocdepsl;

CTPOEHUS OpraHoB M CUCTEM OpPraHOB PaCTEHWUW, >XUBOTHbIX,
YenoBeka; MPOLECCOB >XU3HEAEATEeNbHOCTW, NpOTEeKalwWmx B
OpraHnamax pacTeHum, XXMBOTHbIX U YENoBeka;

Guonoruyeckux npoueccoB: obmeHa BewecTB (meTtabonuam),
NHopMaLmm n npespaLLeHns 3Hepruu, OpoxxeHus,
aBTOTPOOHOrO 1 reTepoTpodOHOro TMNOB NUTaHUs, POTOCMHTE3a
N XEMOCUHTE3a, MUTO3a, Menosa, rameToreHesa, amMbpuoreHesa,
NoCTaMOpPMOHanNbLHOIo pas3BuTKs, pa3MHOXeHMs,
MHOMBUOYANbHOro pasBuTus opraHmama (oHTOreHesa),
B3aMMOLENCTBUS FEHOB, reTeposnca; ENCTBUN UCKYCCTBEHHOMO
oTOOpa, CcTabunuanpylowero, ABMXYLLEro W paspbiBatoLLero
eCTECTBEHHOro oTbopa; annonaTpuyeckoro U CUMNaTpuyecKoro

3YKapwoT,
BUOOB,

BI/ID,OO6pa3OBaHI/I$I; BITMAHNA OBUXYLWUKMX CWUN 3BOJIKUMKU  HaA
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reHogoHA NonynAuun; NPMcnocobneHHOCTM OPraHn3moB K cpeae
00uTaHWs, YepeQoBaHUS HanpaBnNeHU 3BOSIOLMKN; KPyroBopoTa
BELLECTB 1 MOTOKa 3HEeprun B akocucTemax;

- NpMobpecTn onbiT NPUMEHEHUSI OCHOBHbLIX METOLOB Hay4HOro
MO3HaHUSA, UCNONb3yeMbIX B Bmuonoruun: HabngeHnsa n onvcaHus
KMBbIX CUCTEM, TMpOLEeCcCOB W SBMEHWWA; opraHuv3auum u
npoBegeHns  GUONOrMYEecKoro  IKCMEPUMEHTA,  BbIOBMKEHUSA
rmnoTes, BbIABNATb  3aBMCMMOCTW  MexXay wccnegyembiMn
BeNMMYMHaMK,  OBBACHATL  MOMyYeHHble  pe3ynbTatbl  W”
popmMynMpoBaTh BbIBOAbI C UCMOMNb30BaAHMEM HayYHbIX MOHATUN,
TEOPUI N 3aKOHOB;

- chopmMupoBaTb YMEHUS BblAeNsATb CYLECTBEHHbIE MPU3HAKM
BMPYCOB, KIETOK MPOKapuMOT M 3yKapuoOT, OLHOKMNETOYHbIX W
MHOFOKNEeTOYHbIX ~ OpraHM3mMoB, BWAOB, OMOreoueHo3oB W
9KOCUCTEM; OCODEHHOCTM npoueccoB oOMeHa BeELWECTB WU
npeBpaLleHns 3Heprnm B KrneTke, POTOCUHTE3a, NNAacTUYECKOro U
9HepreTu4yeckoro oOMeHa, XeMOCWHTe3a, MWUTOo3a, Meno3sa,
ONMO40TBOPEHUSA, PA3BUTUSA U PA3MHOXEHMUS, MHOMBUOYANbHOIO
pa3BuTUsl opraHmnama (oHToreHesa), 6opbbbl 3a CyllecTBOBaHME,
ecTecTBeHHOro otbopa, BugoobpasoBaHus, NpUCNocoOIeHHOCTH
OpraHMamMoB K cpede O0OuTaHusl, BIUSAHMA  KOMMOHEHTOB
9KOCUCTEM, aHTPOMOreHHbIX M3MEHEHU B 3KOCMCTEMAaxX CBOEW
MECTHOCTW, KpyroBopoTa BeELLECTB U NpeBpalleHne 3Heprum B
bunocdepe;

- chopMUpoBaTb YMEHUSA NPUMEHSATb MOSyYEHHbIEe 3HaHUA Ans
00BbACHEHNST BMOMOrMYecKMx MNpPoLEeCcCCOB W SABMEHUA, Ons
NPUHATUSA NPaKTUYECKUX PELUEHUN B MOBCEAHEBHOW XW3HM C
Lenbto obecneveHns 6e30nacHOCTN CBOEro 340POBbS U 300POBbSA
OKpyXKalLwWmnx nogen, cobnogeHns 34opoBoro obpasa Xusu,
HOPM rpamMOTHOro NOBEAEHNS B OKpYXatoLLlen nNpupoaHon cpeae;
NMOHMMaHMe HeobXoOMMOCTM  UCMONb30BaHWUS  LOOCTMKEHWUN
COBpPEMEHHON Buonormm 1 BMOTEXHONOrMIN ANsa paunoHanbHOro
NPMPOLONONb30BaHNS; YMEHNE UCNONb30BaTb COOTBETCTBYOLLNE
apryMeHTbl, GMONOrnYeckyto TEPMUHOMNOMMIO M CUMBOSUKY OIS
loKasaTenbCTBa POACTBA OPraHM3MOB pPa3sHbIX CUCTEMATUYECKMNX
rpynn; B3aMMOCBSA3N OpraHn3MoB WM cpedbl 0buTaHus; eguHCTBa
YeroBEYECKNX pac; HeObBXOAMMOCTM 300pPOBOro obpasa >KMU3HM,




COXpaHeHns pasHoobpasnsi BMAOB M 3KOCUCTEM, KaK YCroBMS
COCYLLIEeCTBOBAHWS NPUPOAbI U YeNOBEYeCTBa;

- copmmpoBaTb yMeHus pelwaTb ©Ouonormdeckue 3agayw,
COCTaBMATb EHOTUMMYECKME CXEMbI CKPELLMBAHWUS ANS pasHblX|
TUNOB HacnegoBaHWs MPWU3HAKoOB Yy OPraHUM3MoOB, COCTaBMATH
CXeMbl MepeHoca BeLWecTB W 3HeprMm B 3KOcMcTeMax (uenu
NUTaHUA, NULWEBbIE CETU), BbISBNATb NPUYMHHO-CNEACTBEHHbIE
CBA3N Mexay uccrnegyeMbiMM Guonormdeckumm  obbekTamu,
npoueccamn n SBMEeHUSMUW; AenaTb BblBOAbl M MNPOrHO3bl Ha
OCHOBaHWM NOJSTYYEHHbIX Pe3yrbTaToB;

- chopMmpoBaTb YMEHUSA KPUTMYECKM OLEHUBATb MHGOPMAaLNIO
BGronornyeckoro cogepXxaHusi, BKMOYAOLWY MceBgoHAY4YHble
3HAHWSA W3  pasfnMyHbIX WCTOYHWKOB (CpeactBa MacCOBOM
nHdopmMaLmu, Hay4HO-NONynsipHble mMaTepuansl);
NHTEpNpeTMpoBaTb aTnyeckune acnekThbl COBPEMEHHbIX
nccnepoBaHun B Buonorun, MeguuuHe,  BMOTEXHONOruw;
paccmatpuBatb  rnobanbHble  3Konormyeckne — npobnembl
COBPEMEHHOCTWN, (OPMMPOBATb MO  OTHOLUEHUIO K  HUM
COBCTBEHHYIO MO3ULNI0, YMEHME OLeHMBaTb 3TUYECKME acnekThbl
COBPEMEHHbIX MUccnegoBaHnn B obrnactn GuoTexHonormm wu
reHeTUYECKNX TEeXHONOrmm (KNOHMPOBaHME, WCKYCCTBEHHOE
ONf040TBOPEHUE, HanpaBfeHHoe N3MEHEHNE FreHoMa 1 Co3aaHne
TPAHCreHHbIX OPraHN3MoB);

- chbopMMpoBaTb YMEHMS co3aaBaTb COOCTBEHHbBIE MMCbMEHHbIE U
YCTHble COOBLLEHNsT HA OCHOBE Guonornyeckon nHdopmauun n3
HECKOIMbKNX MCTOYHUKOB, FPaMOTHO WCMOSb30BaTb MOHATUMHbLIN
annapat 6muonoruu;

- ymMeTb BblABUraTb rmnoTessb, NnpoBepATb x|
9KCMepuUMeHTanbHbIMM  cpeacTBamMu,  OpMynupyss  Uefb
NCCNeaoBaHNA, aHanuanpoBaTb MOflyYeHHble pe3ynbTatbl WU
nenatb BbIBOAbI;

- NPUHMMAaTb yvyacTue B Hay4yHO-uccriefoBaTenbckon paboTe no|
Ovonornn, 3Konormnm U MeguuMHe, npoBoAMMON Ha 6ase
LWKOMbHBLIX Hay4HbIX 0OWwecTtB W nybnuyHO npeacTaBnsiTb
MosflyYeHHble pe3ynbTaTbl Ha YYEHUYEeCKUX KOHdEepeHLMsIX
pa3HOro ypoBHS;




OK 02. Vcnonb3oBaTb
COBPEMEHHbIE
cpeacTBa nomcka,
aHanmsa n
WUHTepnpeTauuun
nHdopmMaumnmn n
WHOPMaLIMOHHbIE
TexXHonorun ang
BbINOSIHEHWS 3aaa4
npogeccmoHasnbHomn
neaTensHOCTU

B obnactu ueHHOCTM Hay4YHOro NO3HaHUS:

CHOPMUPOBAHHOCTb  MUPOBO33PEHUS, COOTBETCTBYHOLLENO
COBPEMEHHOMY YPOBHIO pPasBUTUS Haykm W O6LLECTBEHHOW
NPaKkTUKM, OCHOBAHHOIO Ha guarnore KynbTyp, CNocobCTByoLEro
OCO3HaHWI0 CBOEro MecTa B MOMMKYNbTYPHOM MUPE;

- COBEpPLLEHCTBOBaHNE A3bIKOBOW U YMTATENbCKON KyNbTypbl Kak
CpeAcTBa B3aMMOAENCTBUA MeXAy NoAbMU U NO3HAHUA MUPa;

- OCO3HaHWE LEHHOCTU Hay4YHOW OeATeNbHOCTM, FOTOBHOCTb
OCYLLECTBIATb NPOEKTHYIO U NCCrefoBaTenbCKyo 4eATeNbHOCTb
NHANBUAYANbHO 1 B rpynne;

OBnageHne yHuBepcanbHbiMKM Yy4eOHbIMM MNO3HaBaTENbHBIMU
NEeNCTBUAMMN:

B) pabota ¢ nHdopmauven:

- BNageTb HaBblkaMu MNOMy4YeHus MHopMaumMm M3 UCTOYHMKOB
pa3HbIX TUMOB, CAMOCTOATENBHO OCYLLECTBNATL NOWUCK, aHanms,
cucTemMaTmM3aumio U MHTepnpeTaunio MHPOPMaLUN pasnmyHbIX|
BMAOB U hOpM NpeacTaBneHns;

co3gaBaTb TEKCTbl B pas3nuuyHbiXx dopmaTtax C y4yeToMm
HasHayeHus wHoOpMaLuM U LUeneson ayautopun, Bblbupas
onTUManbHy oopMy NpeacTaBneHns u BU3yanusaumm;

- OUEeHMBaTb [OCTOBEPHOCTb, NIEMMTUMHOCTb WHGOPMaLuK, ee
COOTBETCTBME NPaBOBbIM M MOParbHO-3TUYECKMM HOPMaM;
NCcnonb3oBaTb cpeacTea NH(POPMALIMOHHBIX n
KOMMYHWUKaALMOHHbIX TEXHOMOrMM B pPeLleHUM KOTHUTUBHbIX,
KOMMYHWUKaTUBHbIX M OpraHM3aunoHHbIX 3adad ¢ cobnogeHnem
TpeboBaHWA 3PrOHOMMUKWN, TEXHUKM 6e30MacHOCTH, TUTMNEHbI,
pecypcocbepexeHusi, npaBoOBbiX W 3TUYECKMX HOPM, HOPM
MHJOpPMaLIMOHHON Be30NacHOCTH;

- BNageTb HaBblkaMy pacno3HaBaHMSA M 3alMTbl MHpOpMaLUK,
MHOPMaLIMOHHOM ©6€30MaCcHOCTU JIMYHOCTH

-chopMmpoBaTb YMEHUSI KPUTUYECKU OLEHMBaTb MHGOPMAaLUIO
BGUONOrMYeckoro CcoaepXaHusi, BKIHOYAKLLY MNCEBOOHAYYHbIE
3HAHMA M3 Pas3NUYHbIX WUCTOYHWKOB (CpeacTBa  MacCOBOW
nHcopmaLmu, Hay4HO-NONynsipHble mMaTepuansl);
NHTEpNpeTMpoBaTb aTnyeckne acnekThbl COBPEMEHHbIX
nccnegoBanui B buonorun, meguunHe, GnotexHonoruu;
WHTEpPNpeTUpoBaTb  3TUYECKME  acnekTbl  COBPEMEHHbIX
nccnepoBaHun B Buonorun,  mMeguuuHe,  BMOTEXHONOoruw;
paccmaTpuBaTb  rnobanbHble — JKomormyeckme  npobnembl
COBPEMEHHOCTM, (POpPMUPOBATb MO  OTHOLIEHUK K  HUM
COOCTBEHHYIO MO3ULNIO, YMEHME OLleHMBATb 3TUYECKME acCneKThbl
COBPEMEHHbIX MCCNedoBaHMM B obnactu GuoTexHonormm u
FeHETUYECKUX  TEXHOMNOrMm  (KNOHWPOBAHME, WCKYCCTBEHHOE
OnNno40TBOPEHNE, HanpaBfeHHoe N3MEHEHNE reHoMa 1 co3aaHne
TPaAHCreHHbIX OPraHN3MoB);

- chopMMpoBaThb YMEHMSA CO34aBaTb COOCTBEHHbIE MUCbMEHHBIE U
YCTHble cOOOLeHnsa Ha ocHoBe Guonornyeckon nHdopmaumm 13
HECKOSbKNX UCTOYHUKOB, FPaMOTHO WCMOSb30BaTb MOHATUMAHbLIN
annapat 6uonorum

OK 04. 3ddekTmBHO
B3ammoadencTeoBaTb W
paboTtaTb B KOMNnekTuee
1 KOMaHae

FOTOBHOCTb K CaMOpasBUTUIO, CaMOCTOSTENbHOCTU U
camoonpeaeneHuio;

-OBnageHne HaBblkaMun y4ebHO-nccneaoBaTernbCKon, NPOEeKTHON
M coumanbHON AesaTenbHOCTY;
OBnageHune yHUBepcanbHbIMU

AeNCTBUAMM:

KOMMYHUKAaTUBHbIMU

0) coBMeCcTHasa AeATeNbHOCTb.

- chopMMpoBaTh YMEHUS co3aBaTb COOCTBEHHbIE MMCbMEHHbIE U
YCTHble coObLeHnsa Ha ocHoBe Buonornyeckon nHdopmMaumm m3
HECKOMNbKNUX WMCTOYHUKOB, MPAMOTHO MCMOMb30BaTbh MOHATUNHBIN
annapat 6uonoruu;

yMeTb BblABUraTb rmnoTessb,
SKCNepuvMeHTanbHbIMM  cpeacTBamu,

NpoBepsiTh
thopmynmpys

nx|
uenb




- NOHMMaTb W MWCMNONb30BaTb MNpeumyLecTBa KOMaHOHOM U
MHOMBUAYyanbHoM paboThbl;

- NPUHUMATL LieNIM COBMECTHOWN AEATENBHOCTU, OPraHM30BbIBATH)
N KOOPAWHMPOBATb AENCTBUSA MO ee AOCTUXKEHWUID: COCTaBMATh
nnaH JAenctsuin, pacnpefenatb ponv C  y4eTOM MHEHUK
Y4aCTHUKOB 00Cy»XaaTb pesyrbTaTbl COBMECTHOW paboThl;

- KOOPAMHUPOBATL W BbINOMHATL PAaboTy B YCNOBMAX pearibHOro,
BMPTYarnbHOro 1 KOMGUHUPOBAHHOIO B3aMMOAENCTBUS;

- OCYLLUECTBNATb MO3UTMBHOE CTpaTernyeckoe MoBeaeHNE B
pasfiMYHbIX CUTyauusaX, NPOsIBASITb TBOPYECTBO N BOOBpaXkeHMe,
ObITb MHNLNATUBHbLIM

OBnapgeHune YHUBepcanbHbIMU
AeNCTBUAMM:

) NPUHATHE cebA 1 Apyrux nioaen:

- MIPMHMMAaTb MOTMBbLI N apryMeHTbl ApYrux No4en npu aHanuae
pe3ynbTaToB OEeATENbHOCTY;

- MpM3HaBaTb CBOE NPaBO W NpaBo APYruX NOAEN Ha OWNOKN;

- pasBMBaTb CNOCOBGHOCTb MOHMMATbL MUP C MO3ULUW APYroro
YeroBeka

perynaTuBHbIMU

nccnegoBaHus,
nenaTtb BbIBOAbI;
- MpUHMMAaTb y4YacTue B Hay4yHO-UccrefoBaTenbckon paboTe no

aHanm3npoBaTb nMNOJIydeHHblE pe3ynbTaTbl WU

Guonorum, 9KomorMM W MeauuuHe, npoBoauMon Ha Gase
LUKOMbHbIX HayyHbIX 0OLEecTB W nybrnMyHoO npeacTaBnsiTh
nonyYyeHHble pesynbTaTbl Ha YYEHUYECKUX KOHMepeHUmsX

Pa3HOro YpOBHS

OK 07. CopgenctsoBaTthb
COXpPaHEeHUto
OKpYXatoLLen cpeabl,
pecypcocbepexeHuto,
NPUMEHATb 3HaHUS 06
N3MEHeHWM KNumarTa,
NPUHUMNbI
BGepexnuneoro
Npo13BOACTBA,

9P PEKTUBHO
JencTeoBaThb B
Ype3Bbl4aNHbIX

B o6nacTtn akonorm4yeckoro BOCNUTaHUA:

- chOPMMPOBAHHOCTL 3KONOrMYECKON KymnbTypbl, MOHUMaHWe
BNUAHNSA COLMANbHO-3KOHOMMYECKUX MPOLLECCOB HA COCTOSIHME
NPUPOOHON K coumnanbHOW cpedbl, OCO3HAHWE rnobanbHOro
XapakTepa aKosiormyeckux npodnewm;

- NMaHMpPOBaHME W OCYLWIECTBMEHWE OENCTBUIA B OKpYXatoLlen
cpede Ha OCHOBE 3HaHWSA LUefnen YCTOMYMBOrO pasBuUTUA
4enoBeYyecTBa;

aKTUBHOE HENPUATUE AEUCTBUN, NPUHOCALLNX BPE OKpYXKatoLLen
cpeae;

- YMEHue nporHo3npoBaTb HeONaronpusTHbIE 3KONOrMyeckne
nocrneacTsund npeanpuHMMaemMblX 4ENCTBUIA, NpegoTepaLLaTth uXx;

- BNnageTb CUCTEMONM 3HaHMKU 0O OCHOBHbLIX MeTodaX Hay4HOro
MO3HaHUA, WCMNONb3yemMbiX B OWMOMOrMYecKknx uccrnegoBaHUsIX
KMBbIX OOBEKTOB W  3KOCUCTEM  (onucaHue, U3MepeHue,
nposefeHne HabnaeHun); cnocobamu BbISBMEHUS W OLEHKM
AHTPOMOreHHbIX U3BMEHEHWI B NPUPOE;

- YMETb BbIABNATb OTAMYUTENbHbIE NPU3HAKN XMBbLIX CUCTEM, B

TOM 4ucne rpuboB, paCTEHUR, KMBOTHbIX W YEIOBEKa;
nNpucnocobneHHOCTb BUOOB K cpeae obutaHmnsa, abuoTUdecknx n
BroTnyeckunx KOMMOHEHTOB 9KOCUCTEM, B3auMOCBA3eW

OpraHn3MoB B COOOLLEeCTBaX, aHTPOMOreHHbIX W3MEHEHVIA B
3KOCKUCTEMAX CBOEN MECTHOCTH;
yMeTb BblAENSATb CYyLIeCTBEHHble MPU3HAKN GUONMOrMYECKNX

cUTyaumax - pacwupeHue  onbiTa  OeATenbHOCTM  3KorormyeckounpoueccoB: obmeHa BewecTB (MeTabonuam), nHdopmaummn u
HanpaBfeHHOCTY; npeBpalleHnsa  3Heprum,  BpoXeHus,  aBTOTPOPHOrO MU

- OBrageHune HaBblkamn y4ebHO-nccnenoBaTenbCKon, NPOEKTHONreTepOTPOHOro TUMNOB NUTAHUA, (POTOCUHTE3a N XEeMOCUHTE3a,

1 coumarnbHON OeATeNbHOCTU MWTO3a, Menosa, rameToreHesa, ambpuroreHesa,

NOCTaMBpMOHaNbHOro pasBuTKs, Pas3MHOXEHMS,

MHOMBUAYANbHOro pasBuUTUS opraHusma (oHTOrEeHesa),
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B3aMMOAENCTBUSA FEHOB, reTeposnca; ENCTBUA UCKYCCTBEHHOIO
oTOOpa, CTabuUnM3MpyloLero, OBWXKYLLErO W paspbliBaOLLEro
eCTEeCTBEHHOro oTbopa; annonaTpuyeckoro M CUMnaTpuyecKkoro
BMAOOOpa3oBaHMs; BRAVSHUA ABWXKYLWMX CUN  3BOMOLMM  Ha
reHogoHA NonynAuun; NPMcnocobneHHOCTM OPraHn3moB K cpeae
00MTaHNSA, YepeqoBaHNsl HaNpaBNeHU 3BOSOLMKN; KpyroBopoTa
BELLIECTB 1 MOTOKA SHEPIrMM B 3KOCUCTEMAX

MnK1.1.
OpraHusoBbiBaTh U
KOHTpOnMpoBaTb
paboTkl No
NPOM3BOACTBEHHO-
TEXHUYECKOMY U
TEXHONOrM4eckomy
obecne4veHunto
CTPOUTENBHOIO
npoussoacTBa nNpu
BO3BEAEHUM
NHXXEHEPHbIX
COOPYXXEHUMN.

ObecneyeHune CTPOUTENBHOIO npousBoacTBa
CTPOUTENbHLIMW MaTepuanamu, n3genusMm n o6opygoBaHEM:

MnK1.2.
Ob6ecneunBaTb
cTpouTenbHoe
Npon3BOACTBO
CTPOUTENBHbLIMMN
mMaTepuanamu,
n3genuamu,
obopynoBaHuem,
WHCTPyMEHTaMW,
BCMOMOraTernbHbIMU
pacxofHbIMK
maTepuanamu u
3aLlUNTHBIMU
cpeacTBamu,
TpebyembiMn Ans
OXpaHbl Tpyaa;

BbinonHATe  paboTbl MO MNMNaHMPOBaHWMIO U YYeTy|
pacnpedeneHns  TPyAOBbIX U MaTepuanbHO-TEXHUYECKUX
pecypcoB npu MpousBoACTBE paboT Mo CTPOUTENbCTBY,

SKCMyaTaumMm 1 PEKOHCTPYKLNM UHXEHEPHBLIX COOPYXKEHWIA;
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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

CopepxaHme y4eb6HOro matepuana (0OCHoBHoe 1 npoceccruoHanbHO Popmupyembie
HaumeHoBaHue 1 o O6bem
Pa3Aenos 1 Tem opueHTMpOoBaHHoe)', nabopaTopHbIe U NpakTUYECKue 3aHATUA, NPUKNAAHON MoAay b yacog | KomneTeHuuu
(npu Hann4uum)
1 2 3 4
OcHOBHOe coaepxaHue
Pasgen 1. buonorusa kak Hayka. JKuBble cCUCTEMbI U UX OpraHnsauus 2
Tema 1.1. CogepxaHue y4ebHoro matepuana 2
Bronorus Buonorusa — Hayka o xuson npupoge. CeAsn Guonormm ¢ o6LEeCcTBEHHbIMU, TEXHUYECKUMU U
B CUCTEME HayK. APYrMMN eCTECTBEHHbBIMWN Haykamn, domnocoduen, pennurnen, aTMKOMN, 3CTETUKON U NPaBOM.
O6was Ponb ©Ouonormn B OpPMMPOBaAHMM COBPEMEHHOW HAy4yHOW KapTuMHbl Mupa. Cucrtema
XapaKkTepucTumka Bronornyecknx Hayk.
XN3HN MeToabl NO3HaHUA XUBOW NpuUpoabl (HabnoaeHne, 3KCNEPUMEHT, onMcaHue, U3MepeHue, OK-02
Knaccudmkaumsi, MogenmpoBaHue, ctatucTnyeckas oopaboTtka gaHHbIX).
XKuBble cuctembl (bnocuctembl) kak npeameT u3ydeHus ouonornn. OTNNYME XMUBbIX CUCTEM
OT HeopraHuyeckon npupoabl. CeoncTBa bMocucTeM N nx pasHoobpasue.
YpoBHH opraHusaumm bnocucrtem: MOSEKYNAPHO-reHETUYECKNN, KNETOYHbIN,
OpraHM3MeHHbIA, MNOMNyNALMOHHO-BUOOBOW, 3KOCUCTEMHBbIA (OMO - TreoueHOTMYECKUR),
BGuocdepHbIN
Pasgen 2 XMMn4yeckMn coctaB U CTPOEHUE KNEeTKU 10
Tema 2.1. CopepxaHue yyebHoro matepuana 2
XuMuyeckuit coctaB | XMMUYECKUIA COCTaB KMETKU. XUMUYECKNE INIEMEHTbI: MaKpO3NIEMEHTbI, MUKPOINIEMEHTHI.
kneTkn. Boga Booa n muHepanbHble BewectBa. PyHKUMM BOAbl M MUHEpPanbHbIX BELLECTB B KIETKe.
N MUHeparnbHble MoppepxaHne ocMoTu4eckoro banaHca
BelecTea
Buvonornyeckass ponb MUHeparnbHbIX BewecTB B obecneyeHun >Ku3HeaesiTenbHOCTU
OpraHu3moB, NposiBreHns aucbanaHca MMHepasnbHbIX 3N1IEMEHTOBY
Tema 2.2. Copepxanue yyebHoro matepuana 2
Brvonoruyecku Benkn. CoctaB n cTpoeHue 6ernkoB. AMMHOKUCNOTbI — MOHOMepbI 6enkoB. HesameHuMble 1
BaXHble XMMUYECKME | 3aMEHUMblE aMUHOKUCNOTbl. AMWHOKUCIOTHBLIN COCTaB. YPOBHU CTPYKTYpbl 6enkosown
coeavHeHus MOJieKynbl (NepBuYHas, BTOPUYHAsA, TPETMYHAs U YeTBEpPTMYHAs CTPYKTypa). Xumudeckme
ceonctea OenkoB. bBuonornveckne dyHkumn 6enkoB. PepmeHTbl — OBuonorudeckme
kaTanu3aTtopbl. CTpoeHue depMeHTa: akTMBHbIA LEeHTp, cybcTpaTtHas crneunduyHoOCTb.
KodepmeHThl. ButammHbl. OTnu4ma hepMeHTOB OT HEOPraHUYEeCKNX KaTann3aTopos.
YrneBoabl: MOHOcaxapuapbl (rntoko3a, pubosa un gesokcnprbosa), gucaxapuabl (Caxaposa, OK-01, OK-02,
nakrtosa) n nonucaxapugbl (Kpaxman, FukKoreH, uenmnwonosa). buonormdeckne dyHKLMM OK-04




yrnesBogoB. Jlunuael:  Tpurnuuepuabl, docdonunuabl, ctepouabl.  mapogunsHo-
rmgpodobHble cBovcTBa. buonornyeckune dyHkumm nunugoB. CpaBHEHME YINEBOOOB,
0enkoB W NUMNMAOOB KaK WMCTOYHWKOB 3Heprun. HykneuHosble kucnotol: OHK u PHK
Hykneotugbl — MOHOMEPbLI HYKNenHoBbIX K1crnoT. CtpoeHue n dyHkumm OHK. CtpoeHne n
dyHkumn PHK. AT®: cTpoeHue u oyHKumum

JTabopaTopHble 3aHATMA (Ha BbIOOp NpenogaBaTens) 2
Ne 1 «OnpegeneHne ButammHa C B NpodykTax NUTaHUs»
nnn «OnpegeneHve HanU4uMsa Kpaxmana B NpoayKTax NUTaHnsa»
nnn «M'apodunbHO-rmapodobHbIE CBOMCTBA NUNMAOBY
unu «MayyeHne katanuTUYECKOM aKTMBHOCTM (PepMeHTOB (Ha npumepe amunasbl Unn
KaTtanasbl)»
Tema 2.3. CogepxaHne y4ebHoro matepuana 2
CTpyKTYypHO- LinTonorusa — Hayka o knetke. KnetouyHas Teopus — npumep B3anMoaencTens naen n haktos
dYyHKUMOHanbHas B HAy4YHOM no3HaHun. MeToabl N3y4YeHns KreTku.
opraHusauua Knetok | KneTtka kak uenoctHas xwmeas cuctema. Oblime npu3HakuM KNeToK: 3aMKHyTasd HapyXHasi
memb6paHa, monekynol IHK kak reHeTuyeckuin annapar, cuctema cuHTesa Genka.
Tunbl  KNEeToK: 3dykapuoTmyeckas W npokapuoTudeckas. OcobeHHOCTM  CTpOeHMs
npokapuoTuyeckon knetkn. KnetouHass cteHka Oakrtepuin. CTpoeHue 3yKkapuoTUYECKOWN
KneTkn. OCHOBHbIE OTIIMYUSA PACTUTENBbHON, XXMBOTHOM U rPMOHONM KneTku. [oBepXHOCTHbIE
CTPYKTYPbl KMETOK— KNeTouHas CTeHKa, [NUKOKanuke, ux yHkumn. [nasmaTtndeckas
mMeMbpaHa, ee CBOMNCTBA U OYHKLMMW.
Uutonnasma mn ee opraHoungbl. OgHomemOpaHHble opraHouabl knetku: OMC, annapart
Fonbakn, NU3ocombl. MoNyaBTOHOMHBIE OpraHOMAbl KNETKU: MUTOXOHOPWM, nnactuibl.
MpoucxoxaeHne mMuTOXoHAPUN U nnactua. Buabl nnactma. HemembGpaHHble opraHounipl
KNeTKN: puboCOMbI, KNETOYHbIV LEHTP, LEHTPUONN, PECHUYKM, XIYTUKN. DYHKLMM OpraHongoB
KneTkn. BkntoveHus.
Anpo — perynatopHbIn LeHTp kneTku. CTpoeHne sapa: sgepHas obonoyka, kapuonnasma,
XPOMaTUH, A4pbILWKO. XpOoMOCOMbI. TpaHCNOPT BELECTB B KNETKe
JlabopaTopHble 3aHATUSA (Ha BIOOp NpenogaBaTens) 2
Ne 2«CTpoeHune KneTkn (pacTeHus, XXUBOTHbIE, rpubbl) U KNeTOoYHble BKITHOYEHUS (Kpaxmarl,
KapoTMHOMAbI, XSTOPONacTbl, XPOMOMNMACTbI)»
nnn «M3yyeHne CTpoeHUst KNeTOK pacTEeHWUN, XMBOTHbIX U BakTepuii NO4 MUKPOCKONOM Ha
roTOBbIX MUKpONpenapaTax u ux onucaHme»
nnu «lpoHuuaemocTb MembpaHsbl (NNasmMonms, 4ennasmonms)»
Paspen 3. )KusHepeAaTenbHOCTb KIETKU 6 OK-01, OK-02,
Tema 3.1. | ConepxaHue yyebHoro maTepnana 2 OK-04
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O6MeH BelLiecTB
N NpeBpaLleHne
aHeprum
B KNneTke

O6meH BewecTB, U metabonmam. Accummnaums (NNacTnyecknii ObMeH) 1 AMCCuMunALnS
(aHepreTudeckun obMeH) — ABe CTOPOHbI €ANHOro npouecca meTtabonuama. Ponb 3akoHOB
COXpaHeHus BelecTBa W 3HeprMn B MOHUMaHuUM meTtabonuama. Tunbl obMeHa BeLecTs:
aBTOTPOHbBIA N reTepoTpodHbIN. Ponb hepMeHTOB B 0OMeHe BeLecTB M NpeBpaLleHnm
3Heprun B knetke. PoTocuMHTe3. CBeToBas M TeMHoBas asbl (poTocuHTE3a. Peakuuu
doTocmHTe3a. BPPeKTUBHOCTL (POTOCUHTE3A. 3HauyeHue OTOCMHTE3a ANS KWU3HU Ha
3emne. Bnuanue vycnoBun cpegbl Ha (OTOCUMHTE3 U CNOCOObI  MOBbLIWEHUA €ero
NPOAYKTUBHOCTU Yy KyNbTYPHbIX PacTeHUn. XeMOCUHTE3. XeMOCUHTe3npyowme Gakrepuu.
3HayeHVe xeMoCuHTEe3a ANs XU3Hn Ha 3emne.

OHepreTu4deckui obmMeH B kneTke. PaclienneHve BewecTB, BbiAeNeHNe 1 akkyMynmpoBaHme
9Heprun B KneTke. JTanbl dHepreTnyeckoro obmeHa. mukonus. BpoxeHne n ero Bugbl.
KrucnopogHoe okucneHue, nnu knetodHoe gpixanne. OkncnmtenbHoe docdopunmpoBaHme.
O DEKTUBHOCTb SHEPreTUYECKOro OOMeHa

Tema 3.2.

CopgepxaHue y4eGHOro matepuana

BuocuHTes benka

Peakuun maTpuyHOro cuHTesa. [eHeTudeckaa wHdpopmauus wn OHK. Peanusauus
reHeTMYeCKoOn MHopMauumn B KneTke. 'eHeTUYeCKUin Kogd U ero CBOMCTBa. TpaHCKpUnumnsa —
MaTpuyHbin  cnHTes PHK. TpaHcnauua — OuocmHTe3 6Genka. 3Tanbl  TpaHCnAauuw.
KogupoBaHue amuHokmcnot. Ponb pubocom B GrocnHTese 6enka

M PaKTU4eCcKoe 3aHdATne

Ne 3 «PelueHne 3agay Ha onpegeneHne nocreaoBaTenbHOCTU HYKIeoTUA0B»

Tema 3.3.

CopepxaHue y4ebHoro maTtepuana

Bupycel

HekneTo4yHble popmMbl XM3HK — BUpyCbl. NcTopusa oTkpbiTus Bupycos (0. V. MiBaHoBCKkuI).
OcobeHHOCTN CTPOEHNS Y XU3HEHHOTO Uukna BupycoB. baktepuodarn. bonesHu pacteHni,
XMBOTHbIX U YenoBeka, Bbi3biBaeMble Bupycamun. Bupyc nmmyHogeduunta yenoseka (BUY)
— Bo3byautenb ClM0a. MNMpodmnakTika pacnpoCcTpaHeHNa BUPYCHbIX 3aboneBaHum

Pasgen 4. PaamHoXeH

ue n ntHauBuayanbHoe pasBuTtne opraHM3ImMoB

Tema 4.1.

CopepxaHue y4ebHoro maTtepuana

KM3HEHHbIN UMK
KNeTKn

KneTouHbIn UMK, WU KU3HEHHbIN uUukn KneTtkn. WMHTepdasa u mntos. [lpouecchl,
npoTekawowme B MHTepdase. Pennukaunsa — peakums matpmuyHoro cuHtesa [AHK. CtpoeHue
XPOMOCOM. XPOMOCOMHbIN Habop — kapuoTtun. QunnonaHbin 1 rannongHbii XpOMOCOMHbIE
Habopbl. Xpomatmgbl. Lintonormyeckne OCHOBbI pPa3MHOXEHMS W MHAUBUAYAIbHOMO
pas3BuTuss opraHmamoB. [eneHne knetkm — wmuto3. Ctagum wmuTo3a. [lpouecchl,
npoucxogdline Ha pasHblx CcTaguax MuTo3a. buonornyeckunm cCMbiCn  MUTO3a.
Mporpammupyemas rmbenb KNeTkn - anonTo3

Tema 4.2.

CogepxaHue y4ebHoro matepuana

dopMbl pa3sMHOXEHUSA
OpraHn3moB

(DoprI pPa3MHOXeHUA opraHM3MOB: ©ecnonoe n nonosoe. Buakl 6ecnonoro Pa3MHOXEHUA:
JeneHune HagBoe 1 No4ykoBaHMe oaHO U MHOIOKIETOYHbIX, Cnop006pasoBaHV|e, BeretaTtnBHoe
pa3MHOXeEHNE. MCKyCCTBeHHoe KINOHMpoBaHMe opraHnM3MoB, ero 3Ha4yeHune angd cenekuyumu.

OK-01, OK-02,
OK-04
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MonoBoe pasMHOXeHue, ero otTnnumst ot Gecnonoro. Menos. Ctagum menosa. Npouecchl,
npoucxogdwine Ha cragusix menosa. lloBegeHne xpomocom B Menose. KpoccuHroeep.
Buonormnyeckuin cMmbicn 1 3Ha4eHne menosa. MlameToreHes — npouecc obpazoBaHMsi NONOBbLIX
KNEeTOK Y XXMBOTHbIX. MonoBble Xenesbl: CEMEHHUKM N andHukM. OB6pasoBaHue 1 pa3Butme
MOMOBbLIX KNETOK — rameT (cnepmaro3oung, sLekneTka) — CrnepMaToreHe3 M OOreHes.
OcobeHHOCTM CTPOEHNSA ANLEKNETOK U cnepmaTo3ongos. OnnogoTeopeHune. [NapTeHoreHes

Tema 4.3.
WHauenayaneHoe
pas3BUTNE OPraHN3mMoB

CogepxaHue y4ebHoro matepuana

NHouBuayansHoe pa3suTue (OHToreHes). AMOGpuoHansHoe passuTune (ambproreHes). dtanbl
9MOpMOHANbHOrO pPasBUTUA Yy MNO3BOHOYHBLIX >KMBOTHBLIX: ApobneHune, racTpynauums,
opraHoreHes. [locTambpuoHansHoe pas3BuTUe. Tunbl NOCTAMOPUOHANBHOrO pPasBUTUS:
npsiMoe, Henpsimoe (Nu4uMHo4vHoe). BnuaHue cpedbl Ha pasBuTME OpPraHM3MOB; (PakTopbl,
cnocobHble Bbi3blBaTb BPOXAEHHble ypoacTBa. PocT u passutve pacteHun. OHTOreHes
LIBETKOBOIO pacTeHusi: ABOMHOE ONNOA0TBOPEHME, CTPOEHNE CEMEHN, CTaAuN pa3BUTUSA

MNpakTnyeckne 3aHaTnA

Ne 3 «NHdeKUNoHHbIE 3aboneBaHna N aNngeEMNN B UICTOPUN YETIOBEYECTBAY.
Ne 4 «BakumHauus kak npodunaktmka MHPEKUMOHHbIX 3aboneBaHnny

Pazgen 5. HacnegcTtBeHHOCTbL U UBMEHUYUBOCTbL OPraHM3MoB

10

Tema 5.1.
3aKOHOMEPHOCTH
HacrnenoBaHus

CopgepxaHue y4eGHOro matepuana

MpeomeT n 3agaym reHeTukn. Ponb umMtonormm n aMopuonornn B CTAHOBIIEHUN TEHETUKN.
Bknag poccumckux u 3apyOexHbIX Y4YeHbIX B pasBuUTME reHeTukn. MeToabl reHeTukn
(rbpuoonornyeckmi, LMTOreHeTU4ECKNN, MOMEeKynapHo-reHeTnyeckun).  OCHOBHblE
reHeTn4eckme NoHaTus. MeHeTnyeckaa CUMBOMKMKA, UCNONb3yeMasi B CXeMax CKpeLLnBaHuin.
3aKOHOMEPHOCTU HacnegoBaHUs NPU3HaKoB, yCTaHoBMneHHble T MeHpgenem.
MoHornbpuagHoe ckpelunBaHue. 3akoH eauHoobpasus rmbpuaooB NEepBOro  MOKONEHUS.
MNpaBuno AOMMHUPOBaHUS. 3akOH pacllenneHns npusHakoB. [MNoTe3a 4YMCTOThblI ramer.
MonHoe n HenorHoe OOMUHMpPOBaHWe. OurMbprnaHoe ckpewmBaHue. 3aKOH HE3aBMCUMOTO
HacnegoBaHWs MNpu3HakoB. LlMToreHeTudeckme OCHOBbI AMIMOPUOHOIO CKpellmMBaHuA.
AHanuaupylollee ckpelwimBaHme. Mcnonb3oBaHWEe aHanuMavpylowero CcKpelumBaHus ang
onpeaenenns reHotuna ocobu

[MpakTnyeckoe 3aHATUE

Ne 5 PeweHne 3agad Ha onpegeneHve BEPOSITHOCTM BO3HUKHOBEHWSI HACNeaCTBEHHbIX
NPU3HAKOB MPU MOHO-, AW-, NOANTMOPUAHOM N aHANMU3NPYIOLLEM CKPELLMBAHUN, COCTaBEHNe
FEHOTUMUYECKMNX CXEM CKpPELLUMBAHMUS

Tema 5.2.
CuenneHHoe
HacnepgoBaHue

Nnpu3HaKkoB

Copepxanue yyebHoro matepuana

CuenneHHoe HacnegoBaHve npusHakoB. Pabota T. MopraHa no cuenneHHoMy
HacrnegoBaHUIO reHoB. HapylueHne cuenneHus reHoB B pesynbTaTe KPOCCUMHroBepa.
XpomMocoMHas Teopust HacNeACTBEHHOCTU. ['eHeTMYeckme KapTbl.

OK-01, OK-02,
OK-04

16




eHeTMKa nona. XpOMOCOMHoe onpeageneHne norsa. AyTOCOMbI M nonoBble XpOMOCOMbI.
[flomorameTHble U retreporameTHble OpraHU3Mbl. HacnepoBaHune NPU3HaAKoOB, CuenseHHbIX C
nosiomMm

I PaKTn4eCcKoe 3aHATne

Ne 6 PeweHue 3apgay Ha onpegeneHne BepoATHOCTU BO3HMKHOBEHUA HaCeOCTBEHHbIX
npu3HakoB nMnpun cuenneHHoOM HacnegoBaHun, CcocCTaBlieHUe TeHOTUNMYECKUX CXeM
CcKpeLwimnBaHna

Tema 5.3.
3aKOHOMepPHOCTH
N3MEHYMBOCTHU

CopepxaHue y4yeGHOro matepuana

MN3meH4MBOCTb. Buabl M3MEHUYNMBOCTU: HEHACNEACTBEHHAN N HacneacTBeHHasa. Ponb cpeapl
B HeHacneacTBEHHON M3MEHYMBOCTU. XapakTepucTuka MoanuKaumoHHON U3MEHYNBOCTW.
BapuauunoHHbeIi psag n BapraunoHHas kpmeas. Hopma peakumn npusHaka. KonndectseHHble
N KadecTBEHHble TMpU3HaAKM W KUX Hopma peakumn. CeonctBa mMoamMuKaumMoHHOM
N3MEHYMBOCTMW.

HacnepcrtBeHHas, nnu reHoTunnyeckas u3aMeH4YMBOCTb. KomMOWHaTMBHAs M3MEHYMBOCTb.
Merio3 “ nonoBow npouecc — OCHOBAa KOMOWHATMBHOW M3MeH4MBOCTU. MyTauMoHHas
n3MeH4YnBOCTb. Knaccudukauma myTaumin: reHHble, XPOMOCOMHbIE, FeHOMHble. YacToTa u
NpUYMHbI MyTaumin. MyTtareHHble hakTopbl. 3aKOH FOMOJSIOrMYECKUX PSIA0B B HACe4CTBEHHON
N3MEHYMBOCTU

H. . BaBnnoea

[NpakTnyeckoe 3aHATNe

Ne 7 PeweHne 3agay Ha onpegenieHne BEepoSTHOCTU BO3HUKHOBEHWUS HACNEeOCTBEHHbIX
NPU3HaKoB MpU pasnnyHbIX TUNax B3aMMOAEWCTBUSA FEHOB, COCTaBMEHME FeHOTUMUYECKMUX
CXeM CKpeLuMBaHus

Tema 5.4.
"eHeTMKa YyenoBeka

CopepxaHue yyebHoro matepuana

leHeTnka denoeka. Kapuotun udenoBeka. OCHOBHble MeTOObl TEHETMKM YerloBeka:
reHeanormyeckun, ONU3HELOBbIA, LUUTOreHETUYECKNA, OMOXUMUYECKUI, MONEKYNAPHO-
reHeTnyecknn. CoBpemMeHHOe onpeaenieHne reHotuna: NonHOreHOMHOe CEeKBEHWPOBaHME,
reHoTUNMpoBaHue, B ToM Yncne ¢ nomowbto MNMLP-aHann3a. HacnencreeHHble 3aboneBaHus
yeroBeka: reHHble 0OonesHu, 0one3Hn ¢ HacreacTBEHHOW MpPeapacrnosioKeHHOCThIO,
XPOMOCOMHble 6onesHn. Comatmyeckme u reHepaTuBHble myTaumm. CTBOMOBbIE KMNETKW.
MpyHUKMNBI 300POBOro 00pasa XM3HW, AMarHoCTUKK, NPOUNAKTUKM N NEYEHNSI TEHETUYECKNX
6onesHen. Megunko-reHeTU4eCKOe KOHCYNbTUPOBaHUE. 3Ha4YeHne MegULUUHCKOW reHEeTUKN B
NpeAoTBpaLLEHUN N NIEYEHUN reHeTUYeCcKMX 3abonesaHui Yenoseka

MpakTnyeckoe 3aHATUE

Ne 8 «CocTaBneHune n aHanua pogocrnioBHbIX YenoBeka»

Paspnen 6. 3BontounoHHana 6uonorusa

(o3}

Tema 6.1.

| CogepraHue yyebHoro Matepuana

OK-01, OK-02,
OK-04
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OBOMOLMOHHAsA
Teopus
N ee MecTo
B GMonorumn

MpeanocbInNkn BO3HMKHOBEHNS 3BOSNIOLNMOHHON TEOPUN. OBOMOLIMOHHAA TeopUs 1 €€ MecTo
B Ovonormn. BnnsHne SBOMIOLUMOHHOM TEOpMM Ha pasBuTME OBMOMOrMM u Apyrux Hayk.
CeupgetenbcTBa aBonoumun. [aneoHTonornyeckme: nocrnegoBaTenibHOCTb NOSBEHWUS BUOOB
B ManeoHTONorM4Yeckon neTonucu, nepexogHole opmel. buoreorpaguyeckme: cxoacTso u
pasnuyune ayH n onop MaTepukoB U OCTPOBOB. AMBPMONOrnyeckmne: CxoacTea u pasnuying
9MBPUOHOB pasHbIX BMOOB MNO3BOHOYHbLIX. CpaBHUTENbHO-aHAaTOMUYECKUE: FTOMOMOrMYHbIE,
aHanornyHble, pyaMMEHTapHble opraHbl, arasBm3mbl. MonekynspHo-6unoxnmmnyeckue:
CXOACTBO MEXaHU3MOB HAaCNeaCTBEHHOCTM M OCHOBHbIX MeTabonuueckux nytem y BCEX
XMBbIX OPraHM3MoB.

OBontoumoHHasa Teopust Y. [apeuHa. [lpeanocbifikm  BO3HUMKHOBEHUS  OapBUHU3MA.
ABwxywime cunbl 3dBonouun BuMAoB no [apBuHy (M3ObLITOYHOE pa3MHOXEHWE Mpu
OrpaHNYeHHOCTN pPecypcoB, HeonpeaenéHHas namMeH4nBocTb, 6opbba 3a cyuiecTBoBaHue,
€CTECTBEHHbBIV 0TOOP)

Tema 6.2.
Mukpoasontouns

CopgepxaHue y4eGHOro matepuana

CunteTnyeckas teopua asontoumn (CT3I) n eé ocHoBHblE MonoxeHus. Mukpoasonioums.
Monynsaumsa Kak eguHMLa BUAa 1 3BOSNIOLNUN.

Oemxkywme cunbl (dakTopbl)aBonioumm BuOoB B npupoge. MyTaumoHHbIA npouecc u
KOMOMHaTMBHasi M3MEH4YMBOCTb. [MONynsLUMOHHbIE BOMHbLI U Apend reHoB. M3onsuua un
murpaumsi. EcTtectBeHHbIn OTOOp — Hanpaenswwmi daktop asonoumn.  dopmbl
ectecTBeHHoro otbopa. [MpncnocobneHHOCTb OpraHn3mMoB Kak pesynbTaT 3BOSIOLUN.
Mpumepbl npucnocobneHnn y opraHnamoB. Apomopdo3bl U uamoagantauun. Bug wu
BMOoobpasoBaHue. Kputepum Buaa. OcHoBHble  GhOpMbI BMOo0OOpa3oBaHNS:
reorpadmnyeckoe, 9KONormyeckoe

Tema 6.3.
MakpoaBontouus

CopepxaHue y4ebHoro maTtepuana

MaKDOSBOJ'II'OLl,I/IFI. (DOprI 3BONnOUnNn: CbI/IJ'IeTI/I‘-IeCKaFI, anBepreHTHasd, KOHBEpPreHTHas,
napannesnbHasa. HeO6paTI/IMOCTb IBONnLUNnN

MpakTnyeckoe 3aHaTNe (Ha BbIGOp Npenogasatens)

Ne 9 «CpaBHeHMe BUOOB MO MOPEONOrM4ecKoOMy KpUTEPUIO»
nnn «OnncaHve NprcnocobNeHHOCTN opraHn3ma U ee OTHOCUTENBHOIO Xapakrepa»

Pasgen 7. Bo3HMKHOBeHUEe 1 pa3BUTUE XXU3HU Ha 3emne

Tema 7.1.
3apoxaeHve
N pasBUTNE XKN3HU

Cucrema
OpraHM4yecKkoro Mupa.
MponcxoxgeHune

Copepxanue yyebHoro matepuana

[oHay4Hble npeactaBreHus O 3apoXAeHUU XM3HW. HayudHble rmnotesbl BO3HUKHOBEHUS
XU3HM Ha 3emne: abuoreHe3 u naHcnepmus. Xmmudeckasa aBontoums. AOUOreHHbI CUHTE3
OpraHMYyeckux BELLECTB W3 HEOPraHU4ecKnx. JKCMEepUMEHTanbHOEe NoATBEpPXKAEHME
XuMmn4yeckor asonoumn. HavyanbHble aTanbl Ouonorndeckon asonouun. 'mnotesa PHK-
mMupa. PopmupoBaHme MembpaHHbIX CTPYKTYP M BO3HUKHOBEHWE NPOTOKNeTku. [epsbie
KNeTkn n nx asonounsd. PopMmpoBaHME OCHOBHbLIX IPYMM XMUBbIX OPraHM3MoB.

N

OK-01, OK-02,
OK-04
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yerioBeka —
aHTponoreHes

PasBuTune xun3Hn Ha 3emne no apam 1 nepuogam. Katapxen. Apxenckasa n npoteposonckas
apbl. [lManeosoickas apa n eé nepuogbl: KeMOPUACKUA, OPOOBUKCKUA, CUIYPUNCKUN,
AEBOHCKWU, KaMEHHOYronbHbIN, nepmckuin. Mesosonckasa apa u eé nepuogbl: TPUacoBbIi,
topcknn, menoBon. KaiHo3onckas 3pa U €€ nepuoabl: MNaneoreHoBbl, HEOreHoBbIN,
aHTPOMNOreHoBbLIN.

CogepxxaHne y4ebHoro matepuana

Cuctema opraHM4eckoro Mupa kKak oTpaxeHue aponioumn. OCHOBHbIE cCUCTEMaTU4ecKkue
rpynnbl OpraHn3moB. XapakTepucTuka Knmmarta u reonormveckmx npoueccoB. OCHOBHble
aTanbl 3BOMOLMM PACTUTENBHOIO N XXMBOTHOIO Mupa. ApoMopdo3bl y paCTEHWUI U KUBOTHBIX.
MosiBneHne, pacuBeT 1 BbIMMpaHWE rpymnn X1BbIX OPraHM3mMoB.

OBonounst  yenoseka. AHTpononorms Kak Hayka. PasBuTue npeacrtaBneHun o
npovcxoxaeHnn yenoseka. Metoabl M3yyeHust aHTponoreHesa. CxoactBa M pasnuums
yernoBeka W XMBOTHbIX. CucTemMaTMyeckoe MOonoXeHne 4enoBeka. [BMXyline Cunbl
(bakTopbl) aHTponoreHesa. HacnegcTBeHHask M3MEHYMBOCTb W €CTECTBEHHBIA OTOOP.
OOwecTBEHHbIN 06pa3 XXM3HWN, N3rOTOBNIEHWE OPYAMM TPYAA, MbILUSIEHME, PEYb

Tema 7.2
OcHoBHble cTagum
3BOMOLUUK YernoBeKka

CogepxaHue y4eGHOro matepuana

OcCHOBHble CTaguMn M BETBM 9BOMIOLUKM YerioBeka: aBcTpanonutekn, Yenoeek ymenbii,
Yenosek npamoxoaswmn, Henosek HeaHaepTanbCkMi, HenoBek pasyMHbI COBPEMEHHOIO
TMna. Haxoaku nckonaemblx OCTaHKOB, BPEMS CyLLECTBOBaHWUSA, 06nacTb pacnpocTpaHeHus,
O0OBEM ronoBHOro moara, obpas 13Hu, opyaus.

YenoBeyeckne pacbl. OCHOBHble GonbluMe pacbkl: eBporneovaHas (eBpasumnckas), Herpo-
aBcTpanougHasi (sKkBaTtopuarnbHasi), MOHronougHasa (asmaTcko-aMmepukaHckas). YepThbl
npMcnocobneHHOCTM NpeacTaBUTENEN YenoBEeYECKUX pac K YCrNOBUSAM CyLLECTBOBAHWUS.
EanHcTBO YyenoBeyveckux pac. Kputuka pacuama

IMpakTnyeckoe 3aHATUE (Ha BbIGOp NnpenogasaTens)

Ne 10 «Bpems n nytn pacceneHums YenoBeka no nriaHeTe»
unu «lMpmncnocobneHHOCTb YenoBeka K pasHbiM YCNnoBuam cpeabl. BnusHue reorpaduyeckon
cpeabl Ha MOPKONOrn0 N PU3MONOrNI0 YertoBEKa»

Pasgen 8. OpraHn3ambl 1 OKpyxarouwas cpega

Tema 8.1.

| ConepraHvie y4e6Horo matepvana

N

OK-01, OK-02,
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 0buTaHna OpraHM3MOB:

XNU3HU. BOAHAs, Ha3eMHO-BO3AyLUHasi, MOYBEHHAs, BHYTPUOPraHU3MeHHas. JKornormyeckune
Okonornyeckne dakTopbl. Knaccudvkaumnsa askonornyecknx aktopos: abuotmyeckune, ©Guotmyeckne wu
chakTopbl aHTponoreHHole. [enctBne 3KOMoOrmdecknx akTopoB Ha opraHn3Mbl.AGMOTUYECKME
hakTopbl: CBET, TeMnepaTypa, BnaxHocTb. doTonepmnoamsm. NprucnocobneHns opraHn3moB
K gencteumo abnotmyecknx paktopos. buonornyeckne putmbl. Buotnyeckmne paktopbl. Buabl
BMoTNYEeCKMX B3aUMOLENCTBUN: KOHKYPEHUMS, XULHUYeCTBO. [lapasntuam, MyTyanuam,
KOMMeHcanuamMm (KBapTMpPaHCTBO, HaxnebHUYeCcTBO), aMeHcanmam, HemTpanmam. 3HadyeHue
BuoTnyecknx B3aUMOOENCTBUA O  CyLWeCTBOBAHWS OPraHnM3mMoB B MPUPOOHbLIX
coobLecTBax
Tema 8.2. CogepxaHue yyebHoro matepunana 2
Jkonoruyeckne Okonormnyeckne  xapaktepuctukn  nonynauun.  OCHOBHble  nokasatenu  nonynsauun:
XapaKkTepuCTUKN YUCIEHHOCTb, MNMNOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, MNPUPOCT, Murpauus. duHamuka
nonynsaumm YUCIIEHHOCTW NONYNALMN N e€ perynsaumus
lMpakTnyeckoe 3aHaTUe
Ne 11 «[Moac4éT NAOTHOCTM NONYNAUUIN Pa3HbIX BUOOB pacTeHUy
Pasgen 9. CoobOwecTBa U aKonormyeckme cuctemMbl 10 OK-01, OK-02,
Tema 9.1. CopgepxaHue yyebHoro matepuana 2 OK-04, OK-07
CoobwecTtBa Coobuwectso  opraHMamoB —  OuoueHo3.  CTpykTypbl  GuoueHo3a:  BMAOBas, MK....
OpraHn3mMos, NPOCTpaHCTBEHHas, Tpodudeckas (nuwesas). Buabl-gomuHaHTbl. CBA3M B BuoLeHose.
3KOCUCTEMBI Jkonorunyeckne cuctembl (akocuctemsbl). [loHaTne o6 akocucteme u  BuoreoueHose.
®DyHKUMOHANbHbIE KOMMOHEHTbI 3KOCUCTEMbl: MPOAYLEHTbl, KOHCYMEHTbI, peayLeHTbI.
KpyroBopOT BeLLeCTB M NOTOK 3Heprum B akocucteme. Tpodmyeckme (NueBble) YPOBHU
akocuctembl. lMuwesble uenu n cetn. OCHOBHble MNoOKas3aTenu 3JkocucTeMbl: Buomacca,
NpoAyKUMs. JKONornyeckne nupammuipl: NPoAyKUMK, YmcneHHoctu, Guomaccel. CBoncTBa
9KOCUCTEM: YCTONYMBOCTb, camoperynsums, passutmne. Cykueccus
Tema 9.2. CopepxaHue y4ebHoro maTtepuana 2
MpupoaHble MpupoaHble 3KOCUCTEMBI. JKOCUCTEMbI PEeK U  03ép. JKocUCTEMA XBOWMHOMO WK
9KOCUCTEMBI LLIMPOKONIMCTBEHHOTO neca. AHTPOMNOreHHbIe 9KOCUCTEMBI. ArpoakocucTeMbl.
Ypb6oakocuctembl. bBuonornyeckoe u  XO3ANCTBEHHOE 3HAYEHWE arpodKoCUCTEM U
ypboakocuctem. buopasHoobpasne kak ¢akTtop yCTOMUMBOCTM 3kocuctem. CoxpaHeHue
Buonornyeckoro pasHoobpasus Ha 3emne
Tema 9.3. CopepxaHue yyebHoro matepuana 2
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buocdepa —
rnobanbHas
akocuctema 3emnu

Yyenune B. U. BepHaackoro o 6uocdepe. 'paHnubl, cocTaB u cTpykTypa 6uocdepsl. XKnsoe
BewlectBo n ero dyHkumn. OcobeHHocTn 6Guocdepbl Kak rnodanbHOM 3SKOCUCTEMbI.
IOunHammyeckoe paBHoOBecuMe M obpaTHas cBs3b B Omocdepe. KpyroBopoThl BeLEecTB U
Buoreoxmmuyeckme LUMKNblI 3nemeHToB (yrnepoga, asoTta). 3oHanbHOCTb 6uocdepsbl.
OcHOBHble BMOMbI CyLIN

Tema 9.4. MpodeccnoHanbHO OpPMEHTUPOBaHHOE coaepXaHue (coaep)kaHue MNPUKIAgHOro
BnivsHue moayns)
aHTPOMOreHHbIX UenoseuecTtBo B 6roccepe 3emnn. AHTponoreHHble nameHeHns B 6uocdepe. MobanbHble
hakTopoB Ha akonormyeckme npobnembl. CocyuiecTBoBaHMe npupoabl U yenoseyectBa. CoxpaHeHue
onocdepy OnopasHooOpasnsi kak oOcCHOBa YCTOM4YMBOCTM Ouocdepbl. OcHOBa pauMOHaNbHOro
yrnpasneHusi NpupoaHbIMM pecypcamm 1 nx ucnonb3oBaHue. JocTmkeHns 6Monormm n oxpaHa
npupogbl
lMpakTnyeckoe 3aHATUE (Ha BbIGOP NnpenogasaTens)
Ne 12 «OTxoabl npon3BoacTBa»
nnn «AKonorndeckne acnekTbl NPOEeCCUoHanNbLHOM AeATENBHOCTUY
nnn «Mpodmnaktuka npoeccrnoHanbHbIX 3aboneBaHnny
nnn «BnuaHme nponsBoaCcTBEHHbLIX (DAKTOPOB HA OPraHM3M YenoBekay
Tema 9.5. MpodeccnoHanbHO OpPUEHTUPOBaHHOE coaepXaHue (cogep)aHue MNPUKIIAgHOIo
BnusHue coumanbHo- | moayns)
9KONOrM4yecKmx 300opoBbe 1 ero cocrapnsowme. Pakropbl, NONOKUTENBHO N OTPULLATESNBHO BMSIOLWME HA

¢haKTopoB Ha
3[10pOBbeE Yernoseka

opraHm3aMm dyenoBseka. [lpobnema TexXHOreHHbIX BO3OEWCTBUA Ha 340pPOBLE YeNoBeKa
(anekTpoMarHuTHble nonsi, 6bIToBas XMMUSA, U3ObLITOYHbIE LWYyMbl, paguvaums u T.n.).
ApanTtauus opraHmsma denoBeka K aktopam okpyxawwen cpegbl. [puHUMNGbI
opmupoBaHus 3gopoBbecbeperatoLero nosegeHns. Prnsmyeckas akTMBHOCTb U 300POBLE.
Broxnmunyeckme acnekTbl paLmoHanbHOro NUTaHUs

JlabopaTtopHble 3aHATUSA

Ne 3 «YMcTBeHHast paboTocnocobHOCTL»

nnn «BnmsiHne abnoTuyecknx oakTopoB Ha YenoBeka» (B KAYECTBE TPUITEPOB, CHIDKAKOLLMX
paboToCNOCOBHOCTb,  MCMOMb30BaTb  YCIMOBMSA  OCYLLECTBIEHUS  MPOMECCUOHaNbHOM
AEATENbHOCTU: WyM, Temnepartypa, duandeckas Harpyska n 1.4.)

Pasgen 10. Cenekuusn

OpraHnM3moB, OCHOBbI OnoTexHonorum

Tema 10.1.
Cenekuus
Kak Hayka 1 npouecc

CogepxaHue y4ebHoro maTtepuana

Cenekumsa kak Hayka un npouecc. 3apoxaeHue cenekumn n gomectvkauund. Yuenue H. U.
BaBunoBa o0 ueHTpax MHOroobpasvsi U NPOUCXOXAEHUSA KyNbTYpHbIX pacTteHun. LleHTpbl
NPOUCXOXOEHUS AOMALUHUX XUBOTHbIX. CopT, nopoda, wTtamm. CoOBpeMeHHble MeTonbl
cenekuun. MaccoBbli
N MHOMBMAOYaAlnbHbIN OTOOPbI B CEMEKUMU pacTeHUn M XKMBOTHbIX. OueHka 3KcTepbepa.

5J'||/|3KOpO}J,CTBeHHOG CKpewnBaHne — I/1H6pI/I,EI,I/1HF. Ynctas nunHus. CerIJ.l,I/IBaHI/le YUCTbIX

OK-01, OK-02,
OK-04, OK-07
MK...
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nuHui. leteposuc, nnn rmbpugHas cuna. HepoaocTBeHHOe cKpelwmBaHue — ayTopuaunHr.
OtpanéHHas rbpmamsaumnsa mn eé ycnexu. WCKYCCTBEHHbI MyTareHe3 U noslyvyeHue
nonunnovgoBs. [JOCTMKEHUS CENEKLUUN PACTEHMI, XMBOTHBIX 1 MUKPOOPraHM3mMoB

Tema 10.2.
OcHoBblI
onoTexHonorum

BbuoTexHonorMss kKak oTpacnb nNpou3BoAcTBa. [eHHas uHXeHepus. JTanbl Co3gaHus
pekoMbuHaHTHoM [HK n TpaHcreHHbix opraHM3amMoB. KnetoyHas uHxeHepusi. KneTtouHble
KynbTypbl. MukpoknoHansHoe pa3MHOXeHne pacTeHun. KnoHupoBaHue
BbICOKOMPOAYKTUBHBIX CEMbCKOXO3ANCTBEHHbIX OPraHM3MoB. JKOMOrMYyeckne u aTudeckune
npobnembl. MO — reHeTu4eckn MoaANUUMPOBAHHbIE OPraHn3mbl

Tema 10.3.
BuoTtexHonorum
B XKM13HW 1 npocheccuu

MpodeccnoHanbHO OpUEHTMPOBaHHOE coAepXaHue (coaepKaHue npuKNagHoro
moayns)

OcCHOBHble  HanpaBneHuss  COBPeEMEHHOM  BuoTexHomorm B NpodyecCcuoHanbHOu
AesTenbHOCTM 4YenoBeka. MeTtoabl GuoTtexHonormm. OGBbekTbl OGuoTexHonornn. JITuka
BUOTEXHONOrNYECKNX

N TreHeTUyecknx akcnepumeHToB. [lpaBuna noucka u aHanmsa 6GuoaKonornyeckom
MHpopmaLmm

N3 pasnnyHbIX UCTOYHUKOB (Hay4dHasa n ydebHo-HayvHas nutepaTypa, CpeAcTBa MaccoBOM
MHpopmaummn, ceTb MHTEPHET n gpyrme)

[NpakTnyeckoe 3aHaTne

Ne 13 Kewcbl Ha aHann3 MHGOOPMaUUKN O HaYYHbIX OOCTMKEHUAX B 006MacTM reHeTU4eckmx
TEXHONOIMI, KINETOYHOWN NHXEHEPUN, MULLIEBLIX OMOTEXHONOINNA.

Ne 14 Bawwmra Kewca: nNpeacTaBneHMe pesynbTaToB peLUeHUs KerWcoB (BbICTYNNeHue c
npeseHTaumnemn)

Pasnen 11. PewieHue KericoB B o6nactu 6uorexHonorum 2

Tema 11.1.1.
BuoTtexHonorum
B MPOMBILLFIEHHOCTH

MNpodeccuoHanbHO oOpMEHTUPOBaAHHOE coAepXaHue (copepaHue npPUKNAQHOro
moayns)

Pa3BuTre NpOMbILLNIEHHON BUOTEXHOMNOMMIN N ee NPUMEHEHWEe B XU3HWN YeroBeka, MoUcK u
aHanua nHopmauun M3 pasnuyHbiX NCTOYHUKOB (Hay4yHasa u y4ebHo-Hay4yHasa nutepaTypa,
cpeacTBa MaccoBor MHpopmaumu, cetb MHTepHET 1 apyrue)

[NpakTnyeckme 3aHaTna

Ne 15 Kevicbl Ha aHanm3 nHdopmauumn o pa3sUTUN NPOMbILLIIEHHON BUOTEXHONOMMIA (N0 MUHK-
rpynnam).

Ne 16 3awmra Kewca: npeAacTaBreHMe pesyrnbTaToB peLUeHUs KerncoB (BbICTYNMeHue ¢
npeseHTaunemn)

Tema 11.1.2.

MNpodeccnoHanbHO OpUEHTMpPOBaHHOE coAepXaHue (coaepxaHue npPUKNagHOro
MoAayns)

OK-01, OK-02,
OK-04, OK-07
MK...
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CouuanbHo-
3TU4YecKne acneKThbl

OTuyeckme acnekTbl pasBUTUS GUOTEXHOMOMMIN U NPUMEHEHME UX B XXM3HU YeroBeka, Nouck
1 aHanu3 MHpopMaLMmn N3 pasnnYHbIX UCTOYHMKOB (Hay4Has 1 y4ebHo-Hay4YHas nuTeparypa,

bnoTexHonorum cpegcTea MaccoBour MHdopMaumn, ceTb IHTEpPHET u gpyrue)
[MpakTnyeckue 3aHATUA
Ne 15 Keicobl Ha aHanu3 nHgopmauumn 06 aTU4EeCKUX acnektTax passutmus GuotexHonorum (No
MUHUK-Tpynnam).
Ne 16 3awmta Kewnca: npeacTaBneHne pes3ynbTaToOB pPeLleHUsi KeNcoB (BbICTYMNIIEHME C
npeseHTaumnemn)
Tema 11.1.3. MpodeccnoHanbHO OpUEHTUpPOBaHHOE coAaepXaHue (coaepXxaHue npuUKNagHoro 2
BruoTtexHonoruu MoAaynsi)
N TeXHMYecKue PasButne OUOTEXHONOIMA C MNPUMEHEHWEM TEXHUYECcKx cuctem (buonHxeHepus,
cucTembl GuonHdopmaTtumka, GMoHMKA) M UX NPUMEHEHWE B XXM3HM 4YenoBeka, MOWUCK W aHanus
NHOPMaLMM U3 PasnMYHbIX UICTOYHUKOB (Hay4yHasa 1 yyebHOo-Hay4YHas nutepatypa, cpeacTtsa
MaccoBOW MHpopmaummn, ceTb MHTEPHET n gpyrue)
[MpakTnyeckue 3aHATUA
Ne 15 Kewcbl Ha aHanu3 uWHgoOpMaumm O pasBUTUM BUOTEXHOMOrMIA C NPUMEHEHMEM
TEXHUYECKNX CUCTEM (MO MUHU-TPyNMNam).
Ne 16 3awmTta Kewnca: npeacTtaBrieHUEe pe3ynbTaTOB pPELUEeHUs KENCOB (BbICTYMIIEHME C
npeseHTaumnemn)
MpomexyToyHas aTrectaumsa (anddepeHUnpoBaHHbIN 3a4€eT) 2
Bcero: 72
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3. YCNOBUSA PEANTU3ALMU MPOrPAMMbI YYEBHON AUCLUMIIUHDI

3.1. Ana peanu3sauum nporpaMmmMmbl AUCLUNNUHbI AOMKHbI ObITb NPeAYyCMOTpPEeHbI
cnepyrowme cneuyuanbHble NOMeLeHUs: Hannums y4ebHoro kabmuHeTta buonormum

O6opyaoBaHue y4yebHOro kabuHera:

— nocagoyHble MecTa Mo KoNn4ecTBy oby4datoLmxcs;
— paboyee MecTO npenogasaTtens.
1.KomMnnekT y4ebHo-HarnagHbIX nocobui:

— y4yebHble Tabnuupbl

— nnakaTbl

— obopygoBaHue OnNa NpOBEOEHUs 3aHATUMIA:  MUKPOCKOMbI, CEKyHOOMEp,
TOHOMETP;

— nabopaTtopHas nocyga (npobupkn, NoacTaBkm 4NA NPOOUMPOK, MMHLUETHI, NECOK,
CTYNKAM C necTukamu, npegMeTHble W MOKPOBHblE CTeKkna, CTEeKNsSHHble
nanoykn, npenapoBasnbHble WUrMbl, QubTpoBanbHas 6Gymara (candeTtku),
CTaKaHbl)

— TMNepTOHMYECKUN pacTeBop Xxnopuaa Hatpusi, 3%-Hbl pacTBOp nepokcmaa
BOOOpPOAA, pacTBoOp Moda B NOAUCTOM Kanuu, ruuepuH, KnybHn kaptodens,
NUCT 3no4en KaHaackou, nNnog pAabuHbl 0ObIKHOBEHHOW (pA6UHBI NN ToMara),
nyK penyaTtbli, pa3BefeHHble B BOAE APOXKN);

2.KoMnneKT anekTPOHHbIX NOCobuIA:
— KOMIMMEKT 3NEKTPOHHbIX BuaeomMaTtepumarnos;
— npodeccnoHanbHO OPUEHTUPOBAHHLIE 3a0aHUS;
— MaTepvanbl AnddepeHLMpoBaHHOroO 3a4yeTa.
TexHunyeckme cpeacTBa obyyeHus:

— KOMMbkoTEP C JIMLUEH3NOHHbIM NPporpaMmMHbIM obecneveHnem
— MynbTUMEOna, NPoeKTop.

3.2. UudbopmaumoHHoe obecneyeHne peanusayum nporpaMmmbi
OCHOBHbI€ UCTOYHUKM:
1. CwuBornasos, B.W. buonorus. Obwas 6uonorns. basoBbii ypoBeHb: y4ebHUK, 4515
10-11 kn, / B..Cueornasos, N.6. AracdoHoBa, E.T. 3axaposa. - 5-e u3a. M.: [lpoda,
2009.- 381 c.: un.
2. 3axapos, B.b. O6was 6uonorus: y4ebHunk.ana 10 - 11 kn. / B.b. 3axapos, C.I".
MamoHTOoB, H.A. CoHuH. - 5-e uag., ctep. - M.: [ipocba, 2002.- 302 c.: vn.

3. AradoHoBa, W.B. Buonormnsa. O6wasa 6uonorna. basoBbin ypoBeHb: Pabouyas
Tetpagb ans 10-11 kn /W.B. AradpoHoBa. M.: [poda, 2009. — 105 c.
4. Cueornasos, B./ O6was 6uonorus. basosbin ypoBeHb: yuebHuk ana 10 kn/ B.W.

Cwueornasos, /.b. AradboHoBa, E.T. 3axapoBa. — 5-e n3g. — M.: [lpoda, 2016 r.- 254 c.:
nn.
5. Cusornasos, B.M. O6bwasga 6uonornsa. basosbin ypoBeHb: y4ebHuk ana 11 kn/
B.W. Cusornasos, W.b. AracboHoBa, E.T. 3axaposa. — 4-e u3g. — M.: [Jpoda, 2016 r. —
207 c.: vn.

HdononHuTenbHbIe NCTOYHUKMW:
1. KameHckun, A.A., Obwas 6uonorus. 10-11 kn, /A.A. KameHckun, E.A. KpnkcyHoB.,
B.B. lNace4vHuk. — M.: Opodcpa, 2001. — 321 c.
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2. KoHcTaHTuHOB, B.M. O6wasa 6uonorus: y4eb.nocobue /B.M. KoHcTaHTUHOB, A.lT.
PasanoBa. — M.: Akagemus, 2002. — 300 c.
3. MNoHomapeBa, N.H. O6bwas 6uonorusa. 10-11kn : y4yebHuk /M.H. MNoHomapesa,
O.A.KopHunosa, E.H NowunuHa. — M.: [lpoda, 2002. -250 c.
4, Yebbiwes, H.B. buonorua: yuebHuk /H.B.Yebbiwes. — M.: [ipodga, 2005. — 105 c.
5. BaTtyes, A.C. buonorus: cnpaBoyHuk / M.A .N'yneHkoBa, A.E. EneHeBckun.- M.: -
3-e usg., crepeotun. - M.: [ipodpa, 2000. — 157 c.
6. MumeHos, A.B. Ypoku 6uonorumn B 10-11 knaccax. /A.B. NMumeHoB. - M.: Akagemus,
2006. — 200 c.
7. KoHcTaHTuHOB, B.M. Obwasa 6uonorusa. / B.m. KoHctanTtmnHos, A.l. Pa3anoB E.O.
dapeeBa. — M.: Akagemus, 2006. — 185 c.
8. Benses, O.K. Obwasn 6uonorusa. /0.K. benses, .M. Obimwuy, A.O. PyBUMCKUMA.
— M.: Akagemus, 2000. — 302 c.

UHTepHeT-pecypcChbl
1. Bce anga yuntens duonornun [SnekTpoHHbIN pecypc]: raseta «buonorus». - SNekTpoH.
TekctoBble aaH. — M.: WspaTtenbckmuii gom «lepsoe ceHTsbps». — Pexum goctyna:
http://bio.1september.ru. — OnekTpoH. Bepcus ney. nybnukauunm.
2. KosneHko, A.I. TlpumeHeHMe KOMMbIOTEPA Ha Yypokax 6Guonorm [OnEeKTPOHHLIN
pecypc] /AnekcaHgp "puropbeBny KosneHko Il Pexum aoctyna
http://www.kozlenkoa.narod.ru. — 3arn. ¢ akpaHa. — ([JJata obpaiueHusa: 16.10.2016).
3. Kapnosa, T. Cant yuntens 6uonorum [OnekTpoHHbIn pecypc] /TaTtbsiHa Kapnosal//
Pexunm goctyna http://tana.ucoz.ru. — 3arn. ¢ skpaHa. — ([ata obpaiieHus: 16.10.2016).

4. KOHTPONb WU OLUEHKA PE3YIbTATOB OCBOEHUA YYEBHOM
ANCLUUMNIIUHDbI

KoHTponb M oueHKa pe3ynbTaTtoB OCBOeHMsi 0buieobpasoBaTeribHON
AVCUMMITMHBI PacKpbIBAKTCA Yepes3 ANCUMMIMHAPHbIE pe3ynbTaTbl, HanpaBeHHbIE Ha
dopMMpoBaHne obLWMX 1 NpodeccnoHanbHbIX KOMMNETEHLUMI NO pasgenamMm n Temam
cogepxaHust yaebHoro matepmana.

O6wasn Paspen/Tema Tun oLEeHOYHbIX MeponpPUATUIA
KOMneTeH
ums
Pasgen 1. Knetka — KoHTponbHas pabota «MonekynspHbIn ypoBEHb
CTPYKTYpPHO- opraHmMsauum XXmMBoro»
¢pyHKLUMOHaNbHanA
eAUHULIA XXUBOTO
OK 02 |Bbuornorus kak Hayka. 3anonHeHne Tabnuubl C onMcaHMem MeToaoB
O6Las xapakTepuctmka  [MMKPOCKONUPOBAHUS C UX JOCTOMHCTBAMU U
PKN3HU HegocTaTKamu.
3anonHeHne Tabnuubl «Bknag yyeHbix B pa3Butme
Buonornny
3anonHeHne cpaBHUTENbHON Tabnuubl cxoacTea u
pasnnynii XXMBOro 1 He XXMBOro
OK 01 |CtpykTypHO- OueHnBaemasi ANCKYCCUs MO BONpOcam fekumnm
OK 02 |pyHKUMOHanbHas PaspaboTka MeHTanbHOM KapTbl MO Krnaccudumkaumm
OK 04 |opraHunsaums KneTok KNEeTOK N UX CTPOEHUIO Ha NPO- N 9yKapUOTUYECKUX U
no uapcTBaMm B MUHW rpynnax
BbinonHeHve u 3awmuTa nabopaTopHbIX paboT:
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«CTpoeHue KneTkun (pacTeHns, XXUBOTHbIE, rpubbl) n
KNeToYHble BKIOYEHNS (Kpaxmar, KapoTuHonabl,
XnoponnacTbl, XpOMOMNSaCTbl)»

[MpakTnyeckoe 3aHaTMe. NpeacraBneHne yCTHbIX
CcOoObLLEHNN C Npe3eHTaunen, NOAroTOBAEHHbIX NO
NnepeyvHo NCTOYHUKOB, PEKOMEHAOBAHHbIX
npenogasartenem

OK 01 |CTpyKTYypHO- ®PpoHTanbHbLIN ONpoc
OK 02 |(pyHKUMOHaNbHbIE PaspaboTka rnoccapus
drakTopsbl PeweHne 3agay Ha onpegeneHve
HacrneacTBEHHOCTU nocnefoBaTesNlbHOCTN HYKNeoTUA0B, aMUHOKUCIOT B
HOpME U B Criy4ae U3MeHeHus nocrefoBaTeNlbHOCTH
HykneoTtugos OHK
OK 02 |ObmeH BeLlecTB 1 dpoHTanbHbIN ONpoc
npeBpaLleHne aHeprn B [3anosiHeHne cpaBHUTENBHOM Tabnuubl XapakTepUCTUK
KneTke TMNoB obmeHa BeLLecTB
OK 02 PKunsHeHHbIN umnkn knetku. |[O6cyxgeHue no Bonpocam nekumnm
OK04 |Mwutos. Mernos PaspaboTka neHTbl BpEMEHU XXU3HEHHOTO LMKIa
Paspen 2. CtpoeHue u KoHTponbHas paboTta “CTpoeHne n dyHKLmMmn
pyHKLUM opraHnsma opraHnsma’
OK 02 |CtpoeHue opraHuama OueHnBaemasi gnckyccus
OK 04 PaspaboTka MeHTanbHOW KapTbl TKAHEW, OPraHoB U
CUCTEM OpPraHoB OPraHN3MOB (PaCTEeHUS, XXMBOTHbIE,
4YerioBeK) C KpaTKOW XapaKTepUCTUKON UX PyHKLMI
OK 02 |®opMbl pasmMHOXeHUs dpoHTanbHbLIN ONpPoC
OpraHn3moB 3anonHeHne Tabnuubl C KpaTKoOn XapaKTepUCTUKON U
npymepamm opM PasMHOXEHUS OPraHN3MOB
OK 02 |OHTOreHes pacteHun, Pa3paboTka neHTbl BpEMEHUN C XapakTepPUCTUKOWN
OK 04 PKMBOTHbIX 1 YenoBeka 3TanoB OHTOreHe3a oTAENbHOM FPYMNMNON XXMBOTHbIX U
YyenoBeka No MUKporpynnam
TecTt/onpoc
CocTaBneHune Xn3HeHHbIX LMKIIOB pacTeHUI No
oTaenam (MoxoBuAHbIEe, XBOLLEBUOHbIE,
NanopOTHUKOBUAHBIE, FOSTOCEMEHHbIE,
NMOKPbITOCEMEHHbIE)
OK 02 [3akoHomepHOCTH PaspaboTka rnoccapus
OK 04 |HacnegoBaHus dPpOHTanNbLHbLIN ONPOC
TecT no Bonpocam nekuum
PelweHune 3agay Ha onpeaeneHne BEPOATHOCTH
BO3HMKHOBEHWSI HACNEeACTBEHHbIX MPMU3HAKOB Mpu
MOHO-, AN-, NONUIMBPUAHOM N aHANU3NPYIOLLEM
CKpeLlnBaHuM, COCTaBNEHNE reHOTUMUYECKNX CXEM
CKpeLlnBaHus
OK 01 |CuenneHHoe Tect
OK 02 |HacnepoBaHue npusHakoB |[PaspaboTtka rnoccapus

PeweHne 3agay Ha onpeperieHne BepodTHOCTU
BO3HUKHOBEHUA HAcCNeOCcTBEeHHbIX MPU3HAKOB MNpw
cuenneHHomMm HacriegoBaHuUn, coctaBlieHne
reHOTUNM4YEeCKNX CXeM CKpelLLlnBaHUA
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OK 01 |3akoHomepHOCTH TecT.
OK 02 |n3ameH4ymBOCTH PeweHne 3agay Ha onpegerneHve Tyna mytaumm npu
OK 04 nepefade HacrneaCcTBEHHbIX MPU3HAKOB, COCTaBIEHNe
FEHOTUMUYECKNX CXEM CKpeLLNBaHUS
Pasgen 3. Teopus KoHTponbHas paboTta “TeopeTnyeckmne acnekrbl
3BONIOLUN 3BOJTIOLINM XN3HU Ha 3emne”
OK 02 [HAcTopus aBONOUMOHHOIO |PpOHTanNbHbIM ONpPoOC
OK 04 |yyeHnua. Mukpoasontouma |PaspaboTka rnoccapusi TEpMUHOB
PaspaboTka neHTbl BpEMEHMW Pa3BUTUS
9BOJTOLMOHHOIO y4eHus
OK 02 |Makpoasonoumsi. OueHnBaemMast ANCKYCCUS: UCNOSTb30BaHNe
OK 04 |Bo3HMKHOBEHME U aprymeHToB, 61onornyeckon TEPMUHONOINN 1
pasBuTME XN3HM Ha 3emne |CMMBOMWKM ANS AoKa3aTenbCcTBa poacTea
OpraHM3moB pPa3HbIX CUCTEMATUYECKMX FPynn
Pa3paboTka neHTbl BpEMEHN BO3HUKHOBEHUS U
pa3BUTUSA XKMN3HM Ha 3emne
OK 02 [[MpoucxoxaeHne yenoseka |PpoHTaNbHLIM ONPOC
OK 04 |- aHTponoreHes PaspaboTka neHTbl BpEMEHM MPOUCXOXOEHUS
yenoseka
Paspgen 4. 3konorus
OK 01 |Okonoruyeckme daktopbl |TecT No 3KOMOrMYyecknm akTopam 1 cpegam XU3Hu
OK 02 | cpeabl Xun3Hu OpraHn3moB
OK 07
OK 01 |Monynsumnsa, coobuiecTtsa, |CocTaBneHne cxem KpyroBopoTaBeLlecTB, UCNOSb3yS
OK 02 |akocuctemsbl MaTtepuansl nekuum
OK 07 PelueHne npaKkTUKo-OpMEHTUPOBAHHbBIX pacYEeTHbIX
3a4aHnin No NepeHoCy BELLECTBA U 3HEPTM B
9KOCMCTEMAX C COCTaBrieHne TPoUIECKUX Lienen n
nupammg Guomacchl 1 aHeprum
OK 01 |Bbuocdepa - rmobanbHass |OueHnBaemasa ANCKyCccust
OK 02 |skonornyeckas cuctema |Tect
OK 07
OK 01 |BnusiHne aHTpoOnOreHHblx |TecT
OK 02 |dakTtopoB Ha 6uocepy |lpakTmnyeckas pabota “OTxoabl nponssoacTea”
OK 04
OK 07
OK 02 |BnusitHne coumanbHO- OueHnBaemas gnckyccus
OK 04 |akonornveckux ¢oaktopoB |BbinonHeHne nabopaTtopHon paboTbl Ha BbIGOP:
OK 07 |Ha 3gopoBbe YenoBeka "YMcTBEHHas paboTocnocobHoCTL",
"BnusiHne abnotnyecknx qakTopoB Ha YernoBeka
(HM3KKne n BbiCOKME TemnepaTypbl)"
Paspgen 5. Buonorusa B 3awmTa Kenca: npeacraBrneHne pesynbTaTtoB
XU3HU peLLeHns KENCOoB (BbICTYNNEHNE C Npe3eHTaumnemn)
OK 01 |BbuoTtexHonorum B xu3Hn |BbiNonHeHune kerca Ha aHanus3 nHgopmMaumm o
OK 02 |kaxgoro HayYHbIX AOCTMXEHNAX B 001aCTU reHeTUYECKNX
OK 04 TEXHOMOMM, KNETOYHON UHXEHEPUN, NULLEBLIX

BuoTexHonorui (No rpynnam), npeacraBneHne

pe3ynbTaToB peLleHnst KeNcoB
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OK 01

[MpombiwneHHas

BbinonHeHune kenca Ha aHanu3 nHgopmaumm o

OK 02 |BbuoTtexHonorus pasBMTMM NPOMbILLSIEHHOW BoTexHonornn (nNo

OK 04 rpynnam), NnpeacTaBrieHne pesynbTaToB peLleHus
KencoB

OK 01 |CouuanbHo-aTn4yeckme BbinonHeHue kerca Ha aHann3 nHgopmMauum od

OK 02 |acnekTbl BUOTEXHOMOMMIN  |3TUYECKMX acnekTax pa3BuTus BuoTexHonorun (no

OK 04 rpynnam), NnpeacTaBrieHne pesynbTaToB peLleHus
KencoB

OK 01 |BbuoTtexHonorum n BbinonHeHue kerca Ha aHann3 MHopMauumn o

OK 02 |TexHnyeckne cucTembl pa3BUTUS BUOTEXHOSOIMI C NPUMEHEHNEM

OK 04 TEXHUYECKUX cucTeM (Mo rpynnam), npeacrasreHne

pe3ynbTaToB peLleHns KeNcoB
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