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1 OBLWASI XAPAKTEPUCTUKA PABOYEU MPOrPAMMbI YYEEHOW OUCLUNNUHDI

1.1 MecTto y4yebHOM AUCUMNNUHbLI B CTPYKTYype OCHOBHOM npodeccuoHarnbLHoOn
obGpa3oBaTeribHOWN NporpamMmbl

ObweobpasoBaTtenbHas aucuuninHa «buonornay aBnsieTcs obs3aTenlbHOW 4acTbio
obwweobpasoBatenbHOro uMKna obpasoBaTtesibHOM nporpammbl cpenHero
npodgeccuoHansHoro obpasoBaHusa B cootBeTcTBMM ¢ OIOC no cneuymansHoctn 35.02.09
«BogHble Guopecypchbl 1 akBakynbTypa.
1.2. Llenn u nnaHupyemble pe3yrnbTaTbl OCBO€HUS AUCLUNIINHbI:
1.2.1. Uenb o6weobpa3oBaTenbHOM AUCLUNIIUHDI

Llenb yyebHon gucumnnuHbl «buonorna»: dopmmpoBaHne y obyyaromxcsi CUCTEMBI
3HaHUM O PAa3fIMYHbIX YPOBHSX XXU3HW CO 3HAHWMEM COBPEMEHHbLIX NPEeaCTaBMEHUI O XXMUBOW
npupode, HaBblkOB MO NpPoOBeAeHU0 OUONornyeckMx wuccnegoBaHun c  cobnogeHnem
3TUYECKMX HOPM, apryMeHTUPOBaHHOW JIMYHOCTHOW MO3ULMK N0 GepeXHOMY OTHOLLEHUIO K
OKpy>KatoLen cpeae.

3apauu:

1) nonyveHne yHAAMEHTanbHbIX 3HaHUM O 6uonornyecknx cuctemax (Knetka,
Opranuswm, MNMonynsuna, Bua, Skocnctema); CTopmum pa3BuTUS COBPEMEHHbIX NpeacTaBneHnmn
O XXMBOW NPUPOAE, BblAAIOLMNXCA OTKPbITUAX B BMONOrMyeckon Hayke; ponm Bruonorn4eckomn
Haykn B (OPMUPOBAHUM COBPEMEHHOW eCTeCTBEHHO-Hay4YHOW KapTUHblI MUpa; MeTodax
Hay4HOro NO3HaHU4;

2) oBrnageHne YMEHUAMU JOTMYECKM MbICNIUTb, OBOCHOBbIBAaTb MECTO U Pofib
OMONOrMyYecknx 3HaHWM B MPAKTUYECKOW AEATENbHOCTM NOAEN, pasBUTUN COBPEMEHHbIX
TEXHOMOIMMN; OonpeaensaTb XuBble OOBLEKTHI B Mpupode; nNpoBoAuTb HabniogeHus 3a
3KOCMCTEMaMU C LENbI MX OMUCaHUS U BbISIBIEHUS €CTECTBEHHbIX M aHTPOMOreHHbIX
N3MEHEHWNIN; HAXOAUTb N aHanNM3NpPoBaTb MHGAOPMALMIO O XMBbIX OOBbEKTAX;

3) pasBuTME NO3HaABaTEfbHbIX WHTEPECOB, WHTENMEKTYanbHbIX W  TBOPYECKMX
cnocobHocTen obyvaroLmxcs B npouecce nlydeHns GUonormvyecknx SBneHnn; BolaaroLmxcs
AOCTMXXEHUNn ©Ouonoruu, Bowedwnx B OOLLeYEenoBeYECKyld KymnbTypy; CrOXHbIX U
NPOTUBOPEYMBLIX MNyTEN pPa3BUTUA COBPEMEHHbIX HayudHbIX B3rns4oB, WAEW, Teopun,
KOHUENUMIA, rTMnoTe3 (O CYLLHOCTM M MPOUCXOXOEHUM XU3HU, YenoBeka) B Xxoae paboTbl €
pPasnMyHbIMN NCTOYHMKaMK MHpopMaLmK;

4) BocnuTaHMe YO6exOeHHOCTM B HeobXOOMMOCTM MNO3HaHMS KUMBOW MNpUpoabI,

HeoGXOAMMOCTN  paLMOHamNbHOIO  MPUPOAONONb30BaHUA, OGEpexHOro OTHOLWIEeHUs K
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NPUPOAHBIM pecypcam 1 OKpyKatoLLlen cpeae, CO6CTBEHHOMY 340POBbI0; YBAXEHUSI K MHEHUIO
ONMOHeHTa Npu obcyxaeHnUn Gruonormyecknx npobnem;

5) ncnonb3oBaHne NpuodbpeTeHHbIX BUOMOrMYEeCKUX 3HAHUN N YMEHUI B NOBCELHEBHOM
XW3HW ONSA OUEHKM NOCNenCTBUN CBOeN AeATENbHOCTU (M AeATENbHOCTM ApYrux Noaen) no
OTHOLLEHMIO K OKpyXalLen cpefe, 300pOoBbi0 APYrux fnogen u cobCTBEHHOMY 340POBbLIO;
obocHoBaHuMe n cobnogeHne mep npodunakTukn 3abonesaHnin, okasaHne nepBon NOMOLLN
npu TpaBmMmax, cobniogeHne npasus NnoBeaeHNs B Nnpupoae.

1.2.2. NMnaHupyemble pe3ynbTaTbl OCBOEHUS1 06w eobpa3oBaTeNibHOU AUCLUUNIIUHLI B
cooTBetcTBUU ¢ PIOC CIO n Ha ocHoBe ®IOC COO

Ocoboe 3HayeHne gucumnnmHa nmeeT npu gopmupoBanum un passutum OK 01, OK 02,
OK 04, OK 07.
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Koa n HaumeHoBaHue
chopmMmupyemMbiIx
KoMneTeHuun

I'InaHMpyeMble pe3ynbTaTbl OCBOeHUA ANCUUNIINHDbI

O6uwue

HMCLIMHHVIHaprIe

OK 01. Bbibupatb
cnocoObl peLleHns
3agad
npoceccnoHanbsHoN
AesATENbHOCTM
NPUMEHUTENBHO K
pasnuyHbIM
KOHTEKCTaMm

B yactu TPyAOBOIro BoCnUTaHuUNA:

- TOTOBHOCTb K Tpydy, OCO3HaHMEe LIEHHOCTM MacTepcTBa,
Tpygontobue;

- TOTOBHOCTb K aKTMBHOM [AEATENbHOCTU TEXHOMOIMYeckon W
couManbHOM  HamnpaBNEeHHOCTW,  CMOCOOHOCTb  MHUMLMUPOBATh,
nnaHMpoBaTb M CAaMOCTOSATENbHO BhIMNOMHATL TaKyH AesTENbHOCTD;
- WHTEpec K pas3nuyHbiM  cepam  npodpeccrmoHanbHoOm
OesaTenbHoCTH,

OBna,qume yHuBepcanbHbIMU yLI66HbIMI/I Nno3HaBaTes1IbHbIMU

JENCTBUAMM:

a) 6a3oBble nornyeckme feMcTBUs:

- caMOCTOoSATENbHO hopMynMpoBaThb N akTyanu3npoBaTtb npoodremy,
paccMaTpuBaTh ee BCECTOPOHHE;

- yCTaHaBnMBaTb CYLECTBEHHbIA MNPU3HaK WM OCHOBaHWUS ONs
CpaBHeHu4, krnaccudumkaumm n o6o6LLeHNs;

- onpedensitb UenW [eATenbHOCTM, 3ajaBaTb nNapameTpbl WU
KpUTEPUM UX OOCTUKEHUS;

- BbISIBMSITb 3aKOHOMEPHOCTU M NPOTUBOPEYNst B paccMaTpuBaeMblX
ABIIEHUSAX;

- BHOCUTb KOPPEKTUBbLI B AESATENbHOCTb, OLEHMBATb COOTBETCTBUE
pe3ynbTaToB LiENsiM, OLeHMBaTbL PUCKM NOCNEACTBUIA AeATENBHOCTH;
- pasBuMBaTb KpeaTMBHOE MbILLIIEHNE NPU PELUEHUN KU3HEHHbIX
npobnem

0) 6a3oBble nccnepgoBaTenbCkue AENCTBUA:

- BnNageTb HaBblkaMu Yy4ebHO-MccrneqoBaTeNbCKOA M NMPOEKTHON
[esaTenbHOCTU, HaBblkaMK paspeLleHunst npobnewm;

- BbISIBNSATb MPUYNHHO-CIEACTBEHHbIE CBSI3M W aKTyanusupoBaTb
3afaqvy, BblABUraTb rMNOTE3Y ee peLleHUsi, HAXOAUTb apryMeHTbl ANns
JoKasaTenbCTBa CBOUX YTBEPXKOEHMI, 3agaBaTb napameTpbl U
KpUTEPUU pPELLIEHUS;

- cchopmupoBaTbe 3HaHUSA O MecTe M ponu BuonorMnm B cucteme
€CTEeCTBEHHbIX Hayk, B dopmMmpoBaHUK COBpPEMEHHOM
€CTeCTBEHHOHay4YHOWN KapTWHbI MMpPa, B NO3HAHMM 3aKOHOB NPUPOAbI
" peLueHnm YKM3HEHHO Ba)XXHbIX  COLManbHO-3TUYECKUX,
SKOHOMMYECKMX, IKONOrMYecknx Nnpobnem YeroBe4vyecTBa, a Takke B
peLleHnM BOMPOCOB pauMOHAanbHOrO MpMpPOAONONb30BaHUS; B
(POPMUPOBAHUN LIEHHOCTHOIO OTHOLLEHUS K mpupoge, obLiecTsy,
YeroBeKy; O BKNnage POCCUMCKMX U 3apyBexHbIX yYeHbIX - BMonoros
B passuTue buonoruu; yHKUMOHANbHOW rPamMoOTHOCTU YeroBeka
ana peweHnsa XU3HEHHbIX npo6ne|v|,

- yMeTb BnageTb CUCTEMOM OMOMOrMYecKMx 3HaHUNM,
BKITlOYaET:

OocHoBononarawwme drMonornyeckme TepMUHbI U MOHATUSA (XKM3Hb,
KneTka, TKaHb, OpraH, opraHu3Mm, Bua, NOMynsuuMs, 3Kocuctema,
OvoueHo3, 6Guocdepa; MeTabonuam, TromeocTas, KNeTOuYHbIN
UMMYHUTET, OWocuMHTE3 Oernka, Ouononumepbl, OUCKPETHOCTb,
camoperynsauusi,  CamMOBOCNpOu3BedeHWe,  HacnegcTBEHHOCTb,
N3MEHYNBOCTb, SHEPro3aBMCUMOCTb, POCT U pa3BuUTUE);
Ovonornyeckne Teopun: KnetodHas Teopusa  T.  LUBaHHa,
M LWnergeHa, P. BupxoBa; KrnoHanbHO-CENEKTUBHOrO UMMYyHUTETa
M. Spnux, n.N. MeuHunkoBa, XpPOMOCOMHasi Teopus
HacneacTtBeHHocTn T. MopraHa, 3akoH 3apofblweBoro cxogcraea K.
bapa, apontounoHHas Teopua Y. [lapBuHa, CUHTETUYECKaa Teopusi
3aBonouMn, Teopmsa  aHTpororeHesa Y. [apsuHa; Teopus
ouoreoueHosa B.H. CykauéBa; yyenusa H.W. BaBunosa - o LieHTpax
MHOroo6pasms M NPONCXOXOEHUS KynbTypHbIX pacTeHun, A.H.
CeBepLoBa - 0 NyTsIX M HaNpaBreHnsix aBontoumnn, B.U. BepHaackoro
- 0 Brocoepe;

3aKOHbl  (egnHOODOpa3us  MOTOMKOB ~ MEpPBOTO  MOKOJIEHWS,
pacLlensieHys Npu3HaKkoB, HE3aBMCMMOIO HAcrnegoBaHUSA NPU3HAKOB

KoTopas
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- aHanM3npoBaTb Nony4YeHHble B X0e peLleHns 3aaaqn pesynbTarhl,
KPUTUYECKN OLieHMBaTb WX [OOCTOBEPHOCTb, MPOrHO3MpPOBaTb
N3MeHEeHMWe B HOBbIX YCMNOBUSX;

- YMeTb NepeHOCUTb 3HaHWA B Mo3HaBaTerbHYO U NPaKTUYECcKyto
0611aCcTU XU3HEeOeaATeNbHOCTU;

- YMeTb MHTErpupoBaTh 3HaHUS U3 pasHbIX NpeaAMeTHbIX obnacTei;

- BblABUraTb HOBble MAew, npednaratb OpuUrMHanbHbIe NOAXOAbl U
peLleHuns;

- CNOCOBHOCTL UX UCMONb30BaHWs B NO3HABaTENbHOW U coumnanbHon
NpakTuke

. MeHgens, cuenneHHoro HacrneaoBaHNA NPU3HaKoB N HapYLLIEHUS
cuennenvss reHoB T. MopraHa;, romMmonorMyecknx psgoB B
HacrneacTBeHHoON uameHumsocTM H.A. BaBunosa, reHeTU4eckoro
paBHoBecus [x. Xapau n B. BanHGepra; 3apoabllLeBoro cxoacTaa
K. Bapa, bruoreHeTnyeckoro 3akoHa Q. Nekkens, . Mionnepa);
NPUHUMNBI (YUCTOTbI FaMeT, KOMMNIIEMEHTAPHOCTN);

npasuna (MuHMMyma K. JInbuxa, 3KONorMyeckon nupammabl Yncen,
Buomaccel 1 aHeprum);

rmnotesbl (koauepsaTHon A.W. OnapuHa, nepBuyHOro 6ynboHa [x.
XongeriHa, mukpocdep C. dPokca, pubosmma T. Yek);

- ccopmmpoBaTb yMeHus packpbiBaTb coaepxaHue
OCHOBOMoOMNarawLLmMx 6MOoNorMyecknx TEOPUN N rMNOTE3: KNETOYHON,
XPOMOCOMHOM, MYTaLMOHHOW, 3SBOSIHOLMOHHON, MNPOMCXOXOEHUSA
XU3HN W YenoBeKka; BNageHme CUCTEMON 3HaHWA 00 OCHOBHbIX
MeTodax Hay4yHOro MO3HaHUSA, WUCMONb3yeMbiXx B Bronornvecknx
NUCCrNedoBaHUAX XMBbIX OOBEKTOB M 3KOcMCTeM  (onucaHue,
n3mMepeHue, npoeeaeHne HabngeHun); cnocobamm BbISIBIIEHUS U
OLEHKN aHTPOMOreHHbIX U3MEHEHWI B MpUpPoaeE;

- cdopmmpoBaTb YMEHWA  packpbiBaTb  OCHOBOMoOMarawoLlime
Ovonormyeckne 3akoHbl K 3akoHomepHoctn (. Mengensa, T.
Moprana, H.W. Baeunosa, 3. lekkensa, ®. Mwonnepa, K. bapa),
rpaHuLbl UX NPUMEHMMOCTU K XXUBbIM CUCTEMAM;

- YMETb BblAENATb CyLLEeCTBEHHbIE MPU3HAKM:

CTPOEHMS BUPYCOB, KIMETOK MPOKapUoT N 3yKapuoT; OAHOKINETOYHbIX
N MHOTOKMNETOYHbIX OPraHn3MoB, BUO0B, BMOreoLeH030B, SKOCUCTEM
n duocdepsl;

CTPOEHMS OPraHOB W CUCTEM OPraHoOB pPAaCTEHWUW, >XUBOTHbIX,
YeroBeka; MPOLECCOB >KM3HEOEATENbHOCTW, MNpoTeKawwmx B
OpraHua3max pacTeHWU, XMBOTHbIX N YENOBEKa;

Ouonornyeckmx npoueccoB: obmeHa BewecTB (meTabonusm),
MHpopMaumn 1 NpeBpaLLeHNs Heprn, BpoXxxeHns, aBTOTPOGHOIO U
retepoTpopHOro TUMNOB NUTaHWs, (POTOCUHTE3a M XEMOCUHTE3a,
MMWTO3a, Meno3a, rameToreHesa, ambpwuoreHesa,
NOCT3MOPMOHANBHOIO PasBUTUS, Pa3MHOXEHUS, UHOVBUOYAITbHOIO
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pasBuTUs opraHmama (OHTOreHesa), B3aMMOAEWCTBUS TEHOB,
reTeposunca; OencTBUi NCKYyCCTBEHHOIO oTbopa,
CTabunuanpyroLero, ABWXKYLLENO U paspbiBalOLLEr0 €CTECTBEHHOMO
oTbopa; annonaTpu4eckoro 1 CUMNaTPUYECKoro B1U4000pa3oBaHus;
BNUSHUSA OBWXKYLLUMX CUIT 3BOSMOLUMM Ha TeHOMOHA MNonynsuuu;
npucnocobreHHOCTN opraHn3MoB K cpefe obuTaHus, YepenoBaHus
HarnpaBneHUn 3BONIOLMK; KPYrOBOPOTa BELLECTB U MOTOKA SHEPrin B
aKocuctemax;

- NpuobpecTn onbIT MPUMEHEHUSI OCHOBHbLIX METOAOB Hay4HOro
No3HaHWs!, MCNONb3yeMbiXx B OMONOrMn: HabnogeHus U onucaHus
XNBbIX CUCTEM, NpOoLIEeCCOoB U ﬂBHeHMVI; opraHusauun n npoeeaneHuna
buornornyeckoro SKCNnepumMeHTa, BblABWXEHUA TMNOTE3, BbIABMATb
3aBMCUMOCTN MexXay wuccnegyembiMn BelmMYnHaMu, 06BbACHATL
nonyYeHHole  pesynbTatbl U dopmynupoBaTb  BbiIBOOAbI  C
NCNOMNb30BaHNEM HayYHbIX MOHATUNA, TEOPUIN N 3aKOHOB;

- copmMmnpoBaTb YMEHUS BblAENATb CyLECTBEHHbIE MNPU3HAKK
BMPYCOB, KIETOK MNPOKapMOT W 3yKapuoT; OAHOKINETOYHbIX W
MHOTOKNETOYHbIX OPraHU3mMoB, BUAOB, BMOreoLieHO30B 1 3KOCUCTEM;
0COBeHHOCTU NpoueccoB obMeHa BELLECTB U NpeBpaLLEHNs HepPrum
B kIneTke, OTOCUHTE3a, MIacTUYECKOro N SHEpreTn4eckoro oomeHa,
XEeMOCWHTE3a, MWUTO3a, MeNnos3a, OrnnogoTBOPEHUS, PasBUTUS U
pa3MHOXEHNS, NHAMBUOYaNbLHOro pasBuTuA opraHmama
(oHTOreHesa), 6opb0ObI 3a CyLLECTBOBaHME, ECTECTBEHHOrO OTOOPA,
BNOoobpa3oBaHus, NPUCNOCOBNIEHHOCT OpraHn3mMoB K cpefe
obuTaHus, BAUSHUA KOMMOHEHTOB 9KOCWUCTEM, aHTPOMOrEHHbIX
N3MEHEHUI B 3KOCUCTEMAX CBOEW MECTHOCTM, KPYroBOPOTa BELLECTB
1 NpeBpaLleHne aHeprum B buocdepe;

- chopMnpoBaTb YMEHUS MNPUMEHATb MONyYEHHblE 3HaHWA OIS
0OBbACHEHNST BUONOrMYECKUX NPOLIECCOB U ABMEHUN, ANS NPUHATUSA
NPakTUYECKUX pPEeLlEHMN B MOBCEOHEBHOW >KM3HWM C  LEMbLO
obecneyeHnss ©6e3onacHOCTM CBOEro 340POBbSi U 300POBbS
oKpyXarwmx nogen, cobnogeHns 3aopoBoro obpasa Xu3Hu, HOpM
rpamMoTHOrO MNOBedEeHUsT B OKpyXaiwllen npupoaHou cpeae;
NMOHMMaHMe  HeOoDXOAMMOCTU  MCMONb30BaHUSA  OOCTVXKEHWUWN
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COBpPEMEHHOW Guonormm n GUOTEXHONOMMN Ansl paunoHarnbHOro
NpYpPoLONONb30BaHMs; YMEHWE MCNoNb3oBaTb COOTBETCTBYHOLLNE
aprymMeHTbl, OMOMNOrnyYecKkyto TEPMMUHOMOIMIO M CUMBOSUKY AJ1IS
[oKasaTenbCTBa POACTBA OPraHM3MOB PasHbIX CUCTEMATUYECKUX
rpynn; B3aMMOCBS3M OPraHM3MOB M cpefbl 0OuTaHusl; eQuHCTBa
YernoBeYyecknx pac; HeobXooMMOCTU 340pOBOro 06pasa KWU3HM,
COXpaHeHus1 pas3Hoobpasusi BMOOB WM 3SKOCUCTEM, KaK YCIOBMS
COCYLLIECTBOBaHWS NpMpOoabl U YENOBEYECTBA;

- cdopmmpoBaTb YMeHMsi pelwatb Ouonornveckne 3agayu,
COCTaBNATb FEHOTUMMYECKME CXEMbl CKpeLMBaHUS ONs pasHbIX
TUNOB HacnegoBaHUA NpuU3HaKoB Yy OpraHM3mMoB, COCTaBIIATb CXEMbl
nepeHoca BelWecTB MU 3HEeprnn B IKOCUCTeEMaAX (u,enm NMUTaHUA,
nuiesBblie CeTI/I), BblABNATb NPUHNHHO-CNEeACTBEHHbIE CBA3N MeXay
ncenegyembiMn Ouonornyecknmm O6'beKTaMI/I, npoueccamm u
ABMEHVAMW; [enatb BbiBOAbl W MNPOrHO3bl Ha OCHOBaHWUU
Nony4YeHHbIX pe3ynbTaTos;

- cchopmmpoBaTb YMEHMS KPUTUYECKU OLIEHMBATb MHopMaLmio
OMONorMyeckoro  CoaepXaHusi, BKIIOYAOLLY0  MNCEeBAOHAYYHblE
3HaHUA U3  pasnNM4YHbIX  UCTOYHMKOB  (CpeacTBa  MaccoBOW
MHdopmaumn, Hay4HO-MNoNynspHble MaTepuanbl);
WHTepnpeTupoBaTb 3aTM4eckme acnekThbl COBPEMEHHbIX
uccnegoBaHuMi B OuonorMnM,  MeauumHe,  BUOTEXHOMOruu;
paccmaTpuBaTb rnobanbHble aKorormyeckmne npobnemobl
COBPEMEHHOCTU, (hOpMMPOBaTL MO OTHOLLEHWUIO K HUM COBCTBEHHYIO
Nno3nLUMI0, YMEHME OLIEHMBAaTb 3TUYECKME acneKTbl COBPEMEHHbIX
uccnefoBaHnii B obnactm  GUOTEXHOMOTMM U FEHETUYECKMX
TEXHOMOrMM  (KNOHWPOBAHWE, WCKYCCTBEHHOE OMfOO40TBOPEHME,
HanpaBfieHHOe W3MEHEHME T[EeHOMa W CO34aHWe TPaHCreHHbIX
OpraHu3moB);

- chopMupoBaTb YMEHUSI co3daBaTb COBCTBEHHbIE MUCbMEHHLIE U
YCTHble COOOLLEHNsT Ha OCHOBe Ouonornmyeckon mHcopmauum m3
HECKOSMbKMX WCTOYHMKOB, FPaMOTHO WCMONb30BaTb MNOHATUAHbBIA
annapat 6uonoruu;

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycsi 8 1C Konnedx
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- YMeTb BblABUraTb rMMNoTE3bl, MPOBEPSATL UX IKCMEPUMEHTANBbHBLIMU
cpencTtBamu, opmynupys Lefb UCCrefoBaHUsi, aHanuaupoBaTtb
noslyYeHHble pe3ynbTaThl U AenaTb BblBoAbl;

- MPUHMMaTb y4yacTue B Hay4HO-uUccriegoBaTenibckoi pabote mno
GuonorMu, akonorum 1 MeauumHe, NPOBOAMMON Ha Gase LIKOMNbHbIX
Hay4yHbIXx OOGWecTB M nybnuyHo NpeacTaBnAaTb MONyYeHHble
pe3ynbTaThbl Ha YYEHUYECKUX KOHGEPEHLMSAX PasHOro YPOBHS;

OK 02. Acnonb3oBaTb
COBpPEMEHHbIE
cpencTea nomcka,
aHanusa u
WHTEpnpeTaunm
NHopMaumm un
WH(POPMaLMOHHbIE
TEeXHONornM Ans
BbINOMHEHNS 3a4au
npodeccnoHanbHon
OeaTenbHOCTH

B obnacTu LieHHOCTM Hay4YHOrO NO3HaHUS:

- chOpMMPOBAHHOCTL  MWPOBO33PEHUS,  COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKN 1 OOLLECTBEHHOW NPaKTUKM,
OCHOBaHHOIoO Ha Auarnore KynbTyp, CNOCOOCTBYHOLLErO OCO3HAHWUIO
CBOEro MecTa B NOMuKYNbTYPHOM MUPE;

- COBEpPLUEHCTBOBaAHME $3bIKOBOM W YNTATENbCKOW KynbTypbl Kak
cpencTea B3aMMOAENCTBMSA MeXdy NoAbMU U NO3HAHMS MUPa;

- OCO3HaHME LIEHHOCTM Hay4yHOW [AeATENbHOCTW, TOTOBHOCTb
OCYLLECTBMNATL MPOEKTHYID M WUCCNEeAoBaTENbCKY AeATeNbHOCTb
WHAMBUAYANbHO W B rpynne;
OBnapeHve  yHuBepcarnbHbIMU
JENCTBUAMM:

B) paboTa ¢ uHdpopmaumen:

- BNageTb HaBblkaMy MOMNYyYeHUs MHOPMauMM M3 UCTOYHWUKOB
pasHbIX TWUMOB, CaMOCTOATENbHO OCYLLECTBMSATL MOUCK, aHanus,
cucTeEMaTM3aumMilo M MHTepnpeTaumio  MHopMauum  pasnmnyHbiX
BMAO0B U (hOpM NpeacTaBeHNS;

- co3faBaTb TEKCTbl B pasfnnyHbIX hopMaTax C y4eTOM HasHa4YeHus
WHOPMauMM W LENeBo ayautopuv, BblbMpasi onTUManbHYo
dhopMy nNpeacTaBneHnst u BU3yanusaumm;

- oueHuBaTb [AOCTOBEPHOCTb, NErMTUMHOCTL WHdopMauuK, ee
COOTBETCTBUE MPABOBLIM U MOParibHO-3TUYECKUM HOpMaM;

- Ucnonb3oBaTb cpeacTsa MHMOPMALMOHHBIX U KOMMYHUKaLMOHHbIX
TEXHOMOIMA B PELUEHUM KOTHUTUBHBLIX, KOMMYHWUKATUBHbIX U
OpraHM3auUMoHHbIX 3a4ad ¢ cobnoaeHnemM TpeboBaHNIn S3PrOHOMUKMN,
TEXHMKN 6e30NacHOCTU, TMIMEHbI, PECYPCOCOEpPEXEHUS, NMPaBOBbIX U
3TMYECKNX HOPM, HOPM MHGPOPMaLIMOHHOM 6e30nacHOCTY;

y'~le6HbIMVI no3HaBaTellbHbIMU

- copMMpPOBaTb YMEHUSI KPUTUYECKN OLIEHMBaTb MHAOPMaLMIo
OMOnorM4eckoro CoAepXKaHusi, BKIOYaloLWyl MNCeBAOHaYy4Hble
3HaHMA U3  PasNU4YHbIX  WUCTOYHMKOB  (CpPeacTBa  MaccoBOW
nHopmaumu, Hay4HO-MNonynspHble maTepuansl);
WHTEpPNpPeTUpoBaTh aTnyeckme acnekTbl COBpPEeMEHHbIX
nccnenoBaHuii B buonornm, meanumHe, OMoTEXHONMOMNN;

- WHTepnpeTupoBaTb  3TMYECKME  acrnekTbl  COBPEMEHHbIX
uccnegoBaHuin B GuonorMm,  MeauumHe,  BUoOTExXHomoruu;
paccmaTpmBaTb rnobanbHble aKorormyeckmne npobnembl
COBpPEMEHHOCTU, OPMMPOBATL MO OTHOLUEHUIO K HUM COBCTBEHHYIO
no3nuunio, YMEHWe oueHMBaTb 3TMYECKMEe acrnekTbl COBPEMEHHbIX
uccnegoBaHum B obnactv  BUMOTEXHONMOMMM U FEHETUYECKMX
TexHonornnm (KNOHMpPOBaHWE, WCKYCCTBEHHOE OMNMOAOTBOPEHNME,
HanpaBfneHHOe W3MEHEeHWe T[eHOMa W CO30aHuWe TpaHCreHHbIX
OpraHn3moB);

- chopMmpoBaTb YMEHUS co3daBaTb COOCTBEHHbIE MUCbMEHHbIE U
YCTHble CcOObLLEHNsT Ha OCHOBe Guornormyeckorn mMHdopmauumn ua
HECKOJTbKMX WCTOYHMKOB, FPaMOTHO WCMOMb30BaTh MOHSATUNHBIN
annapat 6uonorum

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycsi 8 1C Konnedx
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- BrnafeTb HaBblkaMy pPacro3HaBaHUA W 3aWuTbl MHOPMaLMK,
nHpopmaLMoHHo Ge30nacHOCTY NIMYHOCTY

OK 04. 3ddekTnBHO
B3aMMoaencTsoBaTb U
paboTatb B
KONNEeKTUBE N KOMaHae

- TOTOBHOCTb K
CaMOOonpeaerneHnio;
-oBrageHne HaeblkaMu y4eOHO-UccrnenoBaTenbCKON, MPOEKTHOW Wt
coumansHOn OeATENBHOCTH;
OBnageHue YHUBepcanbHbIMU
OEeNCTBUSIMU:

6) coBMecTHas AeATeNbHOCTb:

- MOHMMaTb W WCNONb30OBaTb NpPenMyLLecTBa
nHaMBUAYyanbLHoON paboTol;

- NMPUHMMATL LENN COBMECTHOM OeATENbHOCTU, OPraHn3oBbLIBaTbL U
KOOpANHMPpOBaTb AENCTBUSA MO €€ OOCTWMKEHUIO: COCTaBNATb NnaH
OencTeuni, pacnpenendatb pofnm C Yy4eTOM MHEHWA YYaCTHUKOB
obcyxpaTtb pesynbTaTbl COBMECTHOW paboThl;

- KOOPAMHUPOBATb W BbINOMHATE paboTy B YCNOBUSX peanbHOro,
BMPTYasnbHOro U KOMBMHMPOBAHHOIO B3aMOOENCTBUS;

- OCyWecTBnATb MNO3UTUBHOE CTpaTernyeckoe noBedeHne B
pasnuyHbIX CUTyauusix, MPOsiIBNATb TBOPYECTBO U BooBpakeHue,
ObITb MHULMATUBHbBIM

OBnageHue yHMBepcanbHbIMU PErynaTMBHbIMU OEACTBUSIMU:

r) NpUHATHE cedsa 1 Apyrux noaen:

- MPUHMMATb MOTUBbLI M aprymMeHTbl OpYyrux nogen npu aHanuae
pes3ynbTaToB AEATENbHOCTY;

- MpU3HaBaTb CBOE NpaBo 1 NpaBo ApPYrX MIOAEN Ha oWmnbku;

- pasBuBaTb CMOCOBHOCTb MOHMMAaTb MWUP C MNO3ULMWM OPYroro
yenoseka

camMopasBuUTUIO, CaMOCTOATENTbHOCTU n

KOMMYHUKaTUBHbIMUA

KOMaHOHON 1

- cchopmmpoBaTb YMeEHUS co3daBaTb COOCTBEHHbIE MMCbMEHHLIE U
YCTHble COOOLLEHNS Ha OCHOBe Ouonornyeckor uHdopmaumm 13
HECKOSTbKMX WCTOYHWMKOB, FPaMOTHO WCMNONb30BaTh MOHSATUAHGIN
annapat éuonoruu;

- YMEeTb BblABMIaTh MMnoTesbl, NPOBEPSITb X SKCNEPUMEHTaNbHBIMU
cpenctBamu, copMynupys Lenb WUCCrefoBaHUs, aHanv3npoBaTb
nosny4eHHble pesynbTaTthbl U AenaTb BbIBOAbI;

- NpYHMMaTb ydacTue B HaydyHo-uccrnegoBaTtenbckon paboTte no
©vonoruum, akonorMm 1 MeaumumMHe, NPOBOAMMON Ha 6ase LUKOMbHbIX
Hay4HbIX 06LLLeCTB n I'Iy6]'II/NHO npeacTtaBndaTb  MoOJ1yYeHHble
pes3ynbTaThl HA Y4EHUYECKMX KOH(DEPEHLNSAX Pa3HOro YPOBHS

oK 07.
CopelicTBoBaTb
COXPaHEHUIO
OoKpyxatoLlen cpeabl,
pecypcocbepexeHunto,
NPUMEHATb 3HaHWSI 00
N3MEHEHUN KNNUMATA,

B o6nactu 3Kkonorn4yeckoro BOCNUTaHuA:

- ChOpMMPOBAHHOCTb  3KOJNOMMYECKON  KyNbTypbl, MOHMMaHue
BNUSHUST  COLMArbHO-3KOHOMUYECKMX MPOLECCOB Ha COCTOsIHME
npMPOOHOA W coumanbHOM cpeabl, OCOo3HaHuMe rnobanbHoro
Xapaktepa 3KONorn4yeckmx npobnewm;

- BNageTb CUCTEMOM 3HaHWN OO OCHOBHbIX METO4AaX Hay4HOro
NO3HaHWs1, UCNOMb3yeMbIX B BMONOrMYECKMX NCCNEeaoBaHNSIX XKMBbIX
OObEKTOB M 3KocucTeM (onucaHve, W3MepeHue, npoBefeHne
HabntogeHun); cnocobamy BbISBNEHUA M OLEHKM aHTPOMOrEHHbIX
M3MEHEHUN B NpUpoaE;

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycsi 8 1C Konnedx
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NPUHLMNI
Gepexnunsoro
NpOW3BOACTBA,
apheKkTMBHO
JencrteoBaTtb B
ypesBblYanHbIX
cuUTYyaumsx

- NNaHNpoBaHNe 1 OCYLLECTBIEHNE OEACTBUIA B OKpYXKatoLlel cpeae
Ha OCHOBEe 3HaHMS Lieneli YCTOMYMBOro pasBuTMsA YeroBeYecTBa;
aKTUBHOE HenpuaTMe OeWCTBUN, NMPUHOCALLMX Bpend OKpyXatoLlen
cpene;

- YMeHWe MNporHo3npoBaTb HeGnaronpusaTHbIE 9KoMormyeckue
NOCNeacTBUS NpeanpuHMMaemblX AeNCcTBUI, NpeaoTepallaTh 1x;

- pacLumpeHmne onbITa AeATenbHOCTM 3KOMOrn4eckom
HanpaBeHHOCTH;

- oBnageHme HaBblkaMu yqe6Ho-v|ccne,1:|,OBaTean|<0|7|, I'IpOGKTHOI;I n
coumnanbHOn AeaTenbHOCTU

- YMEeTb BbIABNATb OTIINHUTENIbHbIE NMPU3HAKN XUBbIX CUCTEM, B TOM
qyucne rp|/|603, paCTeHMVI, XXMBOTHbIX n YerioBeka,
I'IpI/ICI'IOCO6J'IeHHOCTb BMOOB K cpene obuTaHus, abunoTmyecknx u
OMOTMYECKNX KOMMOHEHTOB 3KOCUCTEM, B3aNMOCBSA3EN opraHn3mos
B coobLecTBax, aHTPOMOreHHbIX M3MEHEHUIN B 3KOCMCTEMAaX CBOEWN
MECTHOCTWU,

- yMeTb BblgensaTb CYLECTBEHHbIE MPU3HAKN BUONorM4ecknx
npoueccoB: obMeHa BelecTB (MeTabonuam), WHPOPMaLuM K
npeBpaLleHuns 3Hepruu, OpoxeHus, aBTOTPOCHOrO "
reTepoTpoHOro TUMNOB NUTaAHUA, POTOCUMHTE3a M XEMOCUHTE3],
MUTO33, Meno3a, rameToreHesa, ambpuoreHesa,
NOCT3MOBPUOHANBLHOIO pPasBUTUS, PasMHOXEHUS, UHONBUOYaNbHOIO
pasBuTMs opraHuama (OHTOreHesa), B3auMMOAEWCTBUS TEHOB,
reteposuca; nencreum NCKYCCTBEHHOTO oTtbopa,
CTabunuanpyloLero, ABMXKYLLEro U paspbiBaloOLLEr0 eCTECTBEHHOMO
oTbopa; annonaTpu4eckoro n cUMNaTpU4EeCcKoro BngoobpasoBaHus;
BMUSHUSA OBWXKYLLUMX CUIT 9BOMIOUMM Ha reHOOoHZ nonynauum;
NPUCNocoBIEHHOCTU OpraHn3MoB K cpefe obuTaHus, YepegoBaHus
HanpaBneHun 3BONIOUMK; KPYrOBOPOTa BELLECTB U MOTOKA SHEPrn B
aKocmcTeMax

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycsi 8 1C Konnedx
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2 CTPYKTYPA U COOEPXXAHMUE YYEBHOW OUCLUUNIINHDI

2.1 O6bem gucUUNINHbI U BUAbI y4ebHOM paboThl

Bua yye6HOM paboThbl

O6Bbem B yacax

O61bemM obpasoBaTenibHOW NPOrpaMmmMbl AUCLUMNSIUHDbI 144
B T.4.

OcHOBHOe copepxaHue 126
BT. Y.

TeopeTuyeckoe oby4veHne 126
KOHCynbTauuun 10
MpomexyTo4yHasa aTTrecTaums 8

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycsi 8 1C Konnedx
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2.2 TemaTtu4yecKkui nnaH n cogepxaHue y4e6HOU AUCLMNIINHBI
O6wui o6em o6pasoBaTeNnibHOW NPOrpamMmbl, Y %
. 3ok
o 06beM paboThl 0byvatoLMXCs BO B3aNMOAENCTBUA C @ - z 5 T 23
z npenogaBaresnemM, vYac 5 5 = 4 s 853
x = _ S e S T g 85
=g 3 B T. Y. MO BMAaM 3aHATUN m S o 5 =8 S o _
= O E o3 o z o0& s 93
I s 2 9 - = & g 2 @ ® QS Sa@s
g > HanmeHoBaHue pa3genoB U Tem T ol < @ © ® = & T Cpenctea £33 S 03d3Z 5875 s
Eo = o = I X T ®© ) ©
Qg y4e6GHOro AMCLMNIUHbI 3 x 5 I S O = TS| & 0ByueHus o s o 2 29 IIgE
O @© o = = i~ a o ®© © o J O E o ® I o FE O o m QO 9
3 & Rzs| 2 SE| 2F 2 | & g & g3 2 >8° |Bg2%
) Exl 2 x| & o| © S o 2 E ® O
T4 85| £ | 8§ Es 3|28 |g2g & 5 & | 52 |gix
x = X = [
g B2 5% 8% § |2 |55 ¢ : e
e g | S |2 | &% |2 |58 2 =85
§ & < (@] S e
Pasgen 1. KneTtka — CTPyKTYypHO-
(*)yHKLWIOHaanaFI eavHuua XXnBoro
Tema 1.1. Buonorus kak Hayka. O6wwasn 1
XapaKTepucTUKa XXU3HU
Buonorusa kak Hayka. CBA3b Guonoruu ¢ apyrumm
Haykamu: Guoxumusi, 6Guodmsmka, OMoHMKa,
reHoreorpadwust u gp. Ponb n mecTto 6uonorum B
tbopMupoOBaHNM COBPEMEHHON Hay4YHOW KapTWHbI Ta6m.MHOro- (1152, 4
Mupa. 3HayeHMe  OMONOrMYecKkMx  3HaHWN. obpasve  XuBbIX .
[6]§1,2 OKO02,
1. Vctopusa Guonormn. 3HaveHue umtonormm Aang 2/2 2/2 opraHv3mMos,
pas3BuTUsi  GMONOrMM U NO3HAHUA  MPUPOAbI. YPOBHW  XMBOW
MeToabl LUTONOTNW: MUWKPOCKOMWS, npupoasb!
XpomaTtorpadus, anekTpodopes, MeToq MeYeHbIX
ATOMOB, anddepeHumansHoe
LLeHTpUdyrMpoBaHue, KynbTypa KNneTok
Tema 1.2. O6Wwan xapakTepucTUKa XXU3Hu 1

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycsi 8 1C Konnedx
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O6wui o6em o6paszoBaTeNnbHOW NPOrpamMmbl, Y %
A =
o 06beM paboThl 0byyaroLMXcs BO B3aUMOAENCTBUA C o - z - § 23
S npenogaBaTenem, Yac 5 5 = 4= 853
g3 ; S S S 5 S 185
=g = B T. Y. MO BMAaM 3aHATUN o o & =8 S, _
I x o o o < x s 0 3
g2 s 3 = & F2Q Q ® QS s3as
g s HanmeHoBaHue pa3fenos u Tem S ol < o © g s s | 3 Cpencrea £33z S 025 585 2
el © 0 (o]
o y4eGHOro OMCLUMNINHbI S 3 x = z s O > Fs| g 0byyeHns o s o 2 =22 z -8 2
[} Qs s 'S 'S ®© © o T © E S ® ac =Ye) © m O 9
:z 225 | & |Sflef 2|5 |5EE 588 2 | 259 |g8¢ge
o ® T © 0 = = T oS o ~ 2 C ®@ O
T3] 8 g2 = g S % S =3 33| 8 ~ 8 23 sk ox
< © g s 2 o8l ol 2 o =E| 8 o > S = g ==
O sco o) S ® m®® 8§ z o=l I okt =53
® g & @ =3 o 3 = © oz ok a3 e
§ s = < o S 8
PasHoobpasuve buocucrem. Opranusauus
puonormyecknx cuctemM. YpPOBHU oOpraHusaumu
buocuctem: MOJEKY IS PHO-TEHETUYECKUIA, 1] §15, [2]
PPraHOMOHO-KNETOUHbIN, OpraHN3MeHHbIN, . §4, [6] §’2
NoNyNsILYOHHO-BIUIOBOW, 3KOCUCTEMHbIN Avnakrudeckunit ’ OK02
2. BVOrEOLIEHOTAYECKM 6urocde 7 Ha 2/4 2/4 maTepwuan Ha
MNOreoLEeHOTUYECKUIA), " PHbIN. YKU, do.krmrk PUCYHOK
nsyvarowme Guonormyeckme ob6bEKTbl Ha PasHbIX
YPOBHSIX opraHusauum KU3HW. Obwasn
XapaKTepUCTMKA JKM3HW, CBOMCTBA >KUBbIX CUCTEM.
INpouecchl, nponcxoasime B Guocncremax
Tema 1.3. Buonornyecku BaxHbie
XUMUYECKMe COeauHEeHNs
Xumunyeckunm coctaB knetkn. HeopraHundeckme
BelllecTBa KneTku, nx Gruonormyeckas porb.
OpraHnyeckne BelecTBa knetkn. buonorndeckme
nonuvepsbl. benkn. CTpyktypa ©  QYHKUMK
penkoBon Monekynbl. PepMeHTbl, MPUHLMMN UX (1] §5-9 oK 01
encTeusa. Yrneesogpl. buonorunyeckme HKUMN —
N A byHKY 216 216 npesertauus | TaGnuua OK 02
: . 61 83. 6 OK 04
NMunnagbl. O6wwmin nnaH cTpoenus. MapodunbHo- [6]§3,
rmopodobHble CBOWCTBA. Knaccudgukaumsa
nunuooB. Buonorvyeckne yHKUMM  IMNMAOOB.
AT®. CtpoeHne monekynbl AT®. buonornyeckme
tbyHkunm AT®)

lMpoeepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycsi 8 1C Konnedx

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx
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TpaHCnopT BeLlecTB u4epe3 nnasMaTUyeckyto
MemOpaHy: NacCUBHBIA U aKTUBHbIA. DHOOLMTO3:
NMHOUMTO3, dharoumTos. Ok3oumto3. ObBonoyka
unn knetoyHas crteHka. CTpykTypa M pyHKUMK
KNEeTOYHOM CTEHKM pacTeHuI, rpubos

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx
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O6wui o6em o6paszoBaTeNnbHOW NPOrpamMmbl, Y %
- 06bem paboTbl 0byvatoLMXCsl BO B3aUMOAENCTBUM C o - z 5 § g %
S npenogaBaTenem, Yac 'g é = 1 z § § §
S § 5 B T. Y. M0 BUAAM 3aHSITUIA 5 = 3 S8 s §-g _
22 : 3 o = | § 52C | 8 | S92 |z3F:
g s HanmeHoBaHve pa3genos u Tem S o8 < © © £ s - Cpencrea £3z e 0 2 § 853
g = y4eGHOro OMCLUMNINHbI g 3 x 5 g = g < S 3 ZsS| § 0by4eHus gz d 2 = gg I 95
zz 258 | @ S| egl 2| %5 | 5Bl & g3 ° 2 ge° |BEE€
T g gez | = s X% 8 | S 33| B 7 2 2 g S 5 ox
x © 8 s 3 oSl 3 23 g =E| 8 Q > S E St 2
g sS850 2 (€787 &|¢ |&° % C SENEH
2 & | 7 I N - E | S = gae
(@)
Ponb 6enkoB, yrneBodoB U XUPOB B OpraHu3me
MernoBeka. ButamMuHbl 1 GMONOrMHYECKN aKTUBHbIE
noGaBkK, WX 3HAYEHWE B >XWU3HW OpraHMama KHcnekT,
4. HenoBeka. [Mno- n aBUTaMUHO3bI X NOCNEACTBUS. 2/8 2/8 npeseHTaLus npeseHTaum
INpeacraenenve YCTHbIX coobLeHnn (o] n, [6] §5
npe3eHTauneln, MoAroTOBMEHHbIX MO MNEPEYHIO
NCTOYHMKOB, PEKOMEHOBaHHbIX NpenogaBaTenem
Tema 1.4. CTpyKTypHO-(hbyHKLMOHanNbHas MeTtogunyec
opraHu3auus KneTok Koe
nocobue,
Mopenb
OHK
KnetoyHas teopus (T. LWWBanH, M. LUnengeH, P.
BupxoB). OCHOBHbIE MONOXEHNS COBPEMEHHOMN
KneToyHom Teopun. Tunbl KIeToK:
ByKapuoTuieckas " npokapuoTuyeckas.
CpaBHuTENbHAs XapakTepucTuka KIneTok
ByKapuoT (pacTUTENbHOW, XMBOTHOW, TrpubHON). OK 01
CTpoeHue NpoKapuoTUYECKON KNeTKn.
5.  [OcoBGeHHOCTM CTpoeHuss reTepoTpodHON U 2/10 2/10 [11§19,20 OK 02
1 cTp poTp 6] §7 OK 04
ABTOTPOCOHOMN NPOKaApUOTUYECKMX KINETOK.
CtpoeHune nnasmaTuyeckon MeMOpaHbI.
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Homep 3aHaTusA
(ckBO3Hasa Hymepauusi)

HanmeHoBaHue pa3genoB u TemM
y4e6HOro AUCLUUNIUHbI

O6wWwmn 06Lem obpa3oBaTeNbHOW NPOrpamMmMbl, Y

06beM paboThl 0byyaroLMXcs BO B3aUMOAENCTBUA C
npenopasaTenem, Yac

B T. Y. MO BUAAM 3aHATUN

akageMun4yeckmnx 4acax
nabopaTtopHble
3aHATUS
npakTudeckme
3aHATUS
Kypcoas paborta
KOHCynbTaLum
[pomexyToyHas

O6bem oGpasoBaTenbHOW
nporpammbl B
Ypokun, nekuum

aTTecTaums

CamocTtosaTenbHas paborta

CpegctBa
06y4yeHus

BHeayaouTopHas pabota
(oomaluHee
3agaHve)

ypOBeHb OCBOEHUA

MCI'IOJ'Ib3yeMbIe aKTUBHbIE U

WHTEePaKTUBHbIE POPMbI

006y4yeHus

Lintonnaama. Lintosone. Lintockener.
OaHoMeMOpaHHbIe opraHouabl KNeTKn:
pHoonnasmatmdeckasas cetb  (QIC), annapar
Fonb,qmm, JIN30COMbI, NEPOKCUCOMbI, BaKyosnu
pactuTenbHbix knetok. CTpoeHve u  yHKumK
DAHOMEMOPaHHbIX opraHouaoB KNeTKw.
KneTouyHbivi cok. Typrop.

NonyaBTOHOMHbIE opraHougbl KNeTku:
MUTOXOHOPUM, nnactuapl: XNOpOnnacTbl,
XpoMonnacTbl, JENKOMMacTbl, WX CTPOEHUE MU
tbyHkuMW. ApepHbli annapat KneTku, CTpoeHne 1
tbyHkumn.

HemembpaHHble opraHouabl KreTku: pubocomel,
MUKPOTPYOOUKM, KNeTouHbI LeHTp. OpraHonabl
NBWXKEHUS: PECHUYKM U XKryTukn. CTpoeHue wu
bYHKLMM HEMEMOPaAHHbBIX OPraHOMAOB KIETKU

2/12 2/12

PaspaToyHbIn
maTtepuan

[1] §20,21,24

Koabl KoMNeTeHUMn 1 NMUYHOCTHBIX

pe3ynbTaToB , POPMUPOBAHNIO
KOTOPbIX CNOCOOCTBYET 3M1EMEHT

nporpaMmbl

«CTpoeHue KneTkn (pacTeHuns, XMBOTHbIE, rpubhbi)

N KNeTOYHble BKMOYEHUS (Kpaxmar, KapoTUHOWARI,
XroponnacTbl, XpOMONacTbl)»
NprobpeTeHe onbiTa MPUMEHEHUS]  TEXHMUKM
MWKPOCKOMMPOBaHMS npv BbINOSHEHUN
nabopaTopHbIX pabor. MoaroToBka
MUKporpenapaToB, HabMnaeHne € MOMOLLBHO
MWKPOCKONa, BbISIBMIEHWE  pPasnuuunii  Mexay
n3yyaembimn obbekTamu, MHTepnpeTaums
Habnogaemblx  SBNEHW,  (OpPMynMpoBaHue
BbIBOAOB

2/14 2/14

PasgaTtoyHbiv
mMaTtepuan

(1] §26
(6l §11

(Tabnuua)

OK 01
OK 02
OK 04

Tema 1.5. CTpyKTYypHO-(PYyHKLMOHaNbHbIE
drakTOpbI HAacCNeACTBEHHOCTH

lMpoeepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycsi 8 1C Konnedx

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx
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CTpoeHne XpomMocoMm. XpPOMOCOMHbIN Habop
KNeTok, TrOMOSIOrMYHbIE M HEroMoSIorMyHble
XPOMOCOMbI, ranfouaHbI U UNNouaHbLIN HAbop.
HykneunHosble kucnotbl. AHK n PHK. CtpoeHune
8 HYKNEenHoBbIX KMcnor. Hykneotugbl. 2/16 2/16 Cxema wmwutosa, | [1] §13,14 Un OK 01
. - OK 02
KomnnemeHTapHble  a30TUCTble  OCHOBAHWUS. Cxema menosa Tabnmua
INpasuno Yapradda. Ctpykrypa OHK — aBoriHas
cnupanb. MecToHaxoxgeHme wn Guonorndeckme
tbyrkumm OHK. [OHK-akcneptusa. Bugbl PHK.
PyHkummn PHK B kneTke
9 Peluexune 3agay Ha onpegernexue 2/18 2/18
nocrnefoBaTenbHOCTH HYKNEeoTUAO0B
Tema 1.6. NMpoueccbl MaTPUYHOro CUHTE3a
MatpuuHbin  cnHtes [OHK -  pennukauwms.
IMpyHUMNbI pennvkaumm  OHK MexaHunam
pennukauum OHK. Penapauus OHK
JopenrekaTuBHas, nocTpennekaTMBHas).
Peakumm  matpuyHoro  cuHTtesa.  [MpuHumn KoHcnexT, [2] oK o1
10, [OMNneMeHTapHocTh B peakunsix MaTputHoro |, 5, 2/20 npeseHTaLMs §13-14, §32- OK 02
cuHTe3a. OHK un reHbl. F'eHeTnyeckuin komd, €ro 33
cBOMCTBA. TpaHCKpPUMUMS — MaTPUYHbIA CUHTE3
PHK. TpaHcnaums u €€ oaTtanbl. YcnoBusi
pbuocuHTesa Oenka. Ctpoenne T-PHK u
kooupoBaHue amuHokucrioT. Ponb pubocom B
PuocuHTe3e Genka

lMpoeepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycsi 8 1C Konnedx

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx
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PelieHne 3agav Ha onpegeneHve
nocrnegoBaTenbHOCT aMUHOKUCIIOT B MOSEKyre
benka. .
1. PelweHune 3agad Ha onpegenenve 2/22 2/22 EZiﬁgLZﬁHbm oT4yeT OK02
nocrnegoBaTenbHOCTY aMUHOKUCIIOT B MOSIeKye
6enka B cnyyae naMeHeHusi
nocrnegoBaTenbHocTn Hykneotngos OHK
Tema 1.7. HeknetouHble hopMbl XKU3HU 1
BypyCbl — HeKNneTouYHble OPMbl XU3HU WU
pbnuratHble napasutbl. CTpoeHWe NpoCTbIX U
CIOXHbIX BMPYCOB, pEeTPOBUPYCOB,
paktepuocbaroB.  XKusHeHHbn  umkn  OHK-
conepKaLumx BMPYCOB, PHK-copepxarmx
12. BupycoB, ©OaktepuodparoB. BWY, renatur 2/24 2/24 [21§16,17
HenoBeka.
Baktepun. Obwas xapakrepucTtuka. lNoHaTne
wramm. Bupycel n 6aktepum: cxoactea u 8E 82
pasnuyus
BupycHble n 6akTepuanbHbie 3aboneBaHuvs.
O6Lwme NpMHUMMbLI UCMONb30BaHNS
nekapcTBeHHbIX BelecTB. OcobeHHOCTH
13. NPUMEHEHUs1 aHTUONOTUKOB. 2/26 2/26 npeseHTaLWs [3] §15,16

Npeacraenenve YCTHbIX Cco00LLEeHUI c
npeseHTauMen, NoAroTOBMNEHHbIX MO MNEepPeYHto
NCTOYHMKOB, PEKOMEHAOBAHHbIX NpenogaBaTenem

Tema 1.8. O6MeH BelecTB n
npeBpaLleHne 3HepPrum B KrneTke

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx

lMpoeepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycsi 8 1C Konnedx
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AccMMnnauma U OMCCUMUNSALMA — OBE CTOPOHbI
MeTabonuama. Tunbl obmeHa BELLECTB: [2] §15
ABTOTPOMHbLIN U reTepoTPOMHbIN, adpobHLI U .
14 " Pa3naToyHbli [1]1 8§21
. AHa’poOHbIN.  OHepreTuyeckoe obecneyeHve 2/28 2/28 maTepuan 6] §12
knetkn: npeBpaweHne ATO B 0OMEHHbIX
npoueccax. PepMeHTaTMBHLIN XapakTep peakuuin
knetoyHoro metabonuama
IepBUYHbLIA CUHTE3 OpraHMYecKMx BeLIECTB B OK 02
knetke. [Mnactuyeckun obmeH. DOTOCUHTES.
XeMocuHTeS. AHa3pO0HbLI  SHEPreTUYECKUI
pbmMeH. AHaspobHble opraHM3Mbl. BpoxeHwue,
15. R@BTOTPOMHLIA M reTepoTPOMHLIN TUM NUTAHUS. 2/30 2/30 [2] §30,31

AHa3pOOHbIE  MMKPOOPraHm3Mbl Kak OObEeKTbl
PuoTexHonormu. Atanbl SHEPreTU4eckoro obmeHa.
Imnkonm3.  Buomnorvdeckoe  okucnewwe, unu
KneTo4Hoe abixaHue

Tema 1.9. XKU3HEeHHbIW LUK KNEeTKU.
MwuTo3s. Menos

lMpoeepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycsi 8 1C Konnedx

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx
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KneTtoyHbIi UMKN, €ero nepuogabl U perynauus.
Nepuoapl nHTEpdasbl nx 0CODEHHOCTW.
OudbcbepeHumauma KnetTkn 1M apecT KNeTOYHOro
uukna. [lenexHue knetkn — muto3. Ctagum mutosa
N npoucxogdawme npoueccol. KapuoknHes wu [2] §35-37 OK 02
16. uuWTOKMHEe3. Buonormyeckoe 3HadyeHWe MUTO3A. 2/32 2/32 npeseHTaLus OK 04
Melio3 — pegykumoHHoe Aenexuve knetkn. Ctagum
Meno3a. Menos — 0CHOBa NOJSTOBOIO PA3MHOXEHMUSI.
lNoBegeHne xpomocom B Mernose. KpoccuHroBep.
buonorndeckmn  cmbicn  Merno3a.  dddpekTbl
Meno3a. Menos B XXM3HEHHOM LIMKIE OPraHn3MoB
KoHTponbHasi pabora.
17. " MonekynsipHblit ypoBEeHb OpraH13aLmMy K1BOro 2/34 2/34
Pazpen 2. CtpoeHue 1 coyHKUUmn
opraHusma
Tema 2.1. CTpoeHuMe opraHmsma
OpHokneTouHble  opraHuambl.  KonoHuanbHble
opraHuMambl.  MHOrOKNEeToYHble  OpraHu3Mbl.
Bsanmocsa3sb yacTen MHOTOKIETOYHOro 61§10
18. opraHmama. OyHkuma. OpraHbel U CUCTEMBI 2/36 2/36
opraHoB. AnnapaTtbl opraHoB. [omeocTas
opraHMama W €ero nogaepXaHue B mnpouecce 8&83
XKU3HEOEATENbHOCTH.
OyHKUMOHaMbHass CcuUcTeMa  OpraHoB.  TkaHu KoHCREKT
19 pactenwii. TkaHW XUBOTHBIX U YenoBeka. OpraHbl 2/38 /38

N CUCTEMbI OpraHOB pPAaCTEHUW, >XUBOTHbLIX W

HeJoBeKa. CTpOGHVIe opraHmamMa >XMBOTHbIX

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx

lMpoeepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycsi 8 1C Konnedx
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Teopus KNOHaNbHO-CeNeKTUBHOro UMMyHuTeTa I1.
Opnnxa, W.N. MeuHunkoBa. WHGEKUNOHHbIE
BaboneBaHus 1 anuaemus. BaxHenwme anmgemmm n HTaLms
20. A A 2/40 2/40 pesenTau KOHCTEKT un
B WCTOpMM uYenoBeyecTBa. BakuuHauus Kak
NpodunakTMka MHEKLUNOHHBIX 3aboneBaHui.
Tema 2.2. ®opMbl pa3MHOXEHUA 1
opraHu3smoB
Popmbl pa3mMHOXeHUs opraHn3aMoB. becnornoe un
nonosoe pasmHoxeHue. Bwuagbl  Gecnonoro [2] §41
a3MHOXEHWs::  npocToe eneHne HaaBoe
21. P P A ABOS, 2/42 2/42 npeseHTauus [4] §1 OKo2,
MoYKOBaHue, pa3MHOXeHWe cnopamu, [6] §20
BEretTaTMBHOE pa3MHOXeHWe, dparmMeHTaums,
KnoHvpoBaHue. [NonoBoe pa3MHOXeEHUE.
Tema 2.3. OHTOreHe3 X1UBOTHbIX U YerioBeKa 1
F'ameToreHe3 y »MBOTHbIX. CnepmaTtoreHes W
poreHes. CTpoeHue NonoBbIX KINeTOK. KoHcnekT, [2] OKO2,
22 [OnnogoTeBopeHne M 3MOpuoHanNbHOE pasBuUTHe 2/44 2/44 npeseHTaLms §38, 6] oK 04
MMBOTHBbIX.  NapTeHoreHes. 3MmbpuoreHes (Ha §21,22,23
npvMepe naHueTHuka). Ctagumn ambpuoreHesa
Poct n pasBuTue YKMBOTHBbIX.
lNocTtambpuoHanbHbin  nepuod.  [lMpsamoe  u
Henpsimoe passuTtune. Passutne ¢ Metamopco3om OK02
6EeCno3BOHOYHbIX UM MO3BOHOYHbIX KUBOTHbIX. '
23. ¥ 2/46 2/46 npeseHTaLMs [6] §23 OK04

Ctagun  NOCTAMOpUOHanNbHOrO  pasBuUTUs  y
MKMBOTHBIX M Yenoseka. [lepuogbl OHTOreHesa
Henoseka. buonoruveckoe crapeHue n cmepTb.
I'epoHTONOMNA

lMpoeepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycsi 8 1C Konnedx

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx
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Tema 2.4. OHTOreHe3 pacTeHumn 5
Nlametodut wn cnopocut. PasmHOXeHne un
pasBuTNE Bogopocrein. PaamMHOXeHWe 1 passuTne
24. [CNOPOBbIX PacTeHwi. PasMHOXeHVe W pasBuUTUE | /48 2/48 KOHCIEKT OKO04
CEeMEHHbIX pacTeHuii. PocT. Neprogpbl oHTOreHesa
pacTeHuin
Tema 2.5. OCHOBHbI€ MOHATUSA FEHETUKN
FeHeTuKa Kak Hayka O HacneACTBEHHOCTU W
N3MEHYMBOCTM OpraH13mMoB. OcHoBHble
reHeTnyeckue NOHATUA 1 cuMBOnbI. ['eH. MeHoTun.
MPeHoTMN. AnnenbHble reHbl. AnbTepHATUBHbIE OK02
25. ppusHakn.  [JOMMHAHTHBIA W PEeLEeCCUBHbLIN 2/50 2/50 unnlcTpaumm [6] §24
npusHakn. F'omosurota u reteposurorta. Yucraa
MuHKnA. Tmbpuabl. OCHOBHblE METOAbl FEeHETUKM:
FMGpPULAONOrNYECKIA, LMTONOrNYeCKme,
MoOneKynsipHO-reHeTu4eckue
Tema 2.6. 3akOHOMEpPHOCTX HacriegoBaHUA 1

lMpoeepb akmyanbHOCMb 8epcuu No opuauHany, xpaHsauemycsi 8 1C Konnedx

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx
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BakoHOMepHOCTN 06pa3oBaHnst rameT. 3akoHbl [
MeHnpens: MoHornbpuaHoe CcKpelumBaHue.
NpaBuno 4OMUHUPOBaHUA. 3akoH eauHoobpasus
NMepBOro  MOKOMeHusi. 3akoH  pacLuenneHus
NPU3HaKoB. LinTonornyeckue OCHOBBI
26. MOHOrMOpMAHOro CKpeLLMBaHus. MvmnoTesa 2/52 2/52 [6] §25
MUCTOTbI rameT. AHanuaupylollee ckpeluBaHue.
OurmbpmnaHoe CKpeLuMBaHue. 3aKoH 0KO02,
He3aBKCMMOro HacnegoBaHust NPU3HaKOB. OK04
INonurnbpugHoe HacnegoBaHue 7] ero
BaKOHOMEPHOCTU
PelleHve 3agay Ha onpefeneHne BeposTHOCTU
BO3HUKHOBEHWS! HACNeACTBEHHbIX NPU3HAKOB Mpu
27. MOHO-, on-, NoNUrMbpuaHOM M aHanusupyroLlem 2/54 2/54 npeseHTauus
CKPELMBAHUM,  COCTaBIIEHUE  FEHOTUMUYECKUX
CXEM CKpeLmBaHus
Tema 2.7. Bsaumogenctsme reHoB
I"'eHoTVN Kak LenocTHas cuctema.
MHoXecTBEHHOE AencTBue reHoB. lNneroTponus. [2] §43,44
MHoXecTBEHHLIN annenu3Mm. Baammopelicteue ’
28. 2/56 2/56 npeseHTauus
AnnenbHbIX reHoB. KogomuHupoBaHue. KOHCIEKT
B3anmopeiicteue HeannenbHbIX reHOB. OK 01
KomnnemeHTtapHocTb. dnucrtas. Monmmepus 0K 02
PeleHve 3agay Ha onpeneneHve BEPOSITHOCTU
BO3HUKHOBEHWS! HaCneACTBEHHbIX NPU3HAKOB Npu Otuet
29 PasnuuHbIX TUNax B3aMMOAENCTBUSA  [EHOB, 2/58 2/58 PaspatouHbIi [2] §45,46 T3
cocTaBrneHune FEHOTUMNYECKNX cxem marepuan
CKpeLmBaHus
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Tema 2.8. CuenneHHoe HacnegoBaHue
NpU3HaKoB
BakoHbl T. Moprana. CuenneHHoe HacnegoBaHve
FeHOB, HapylleHue cuenneHnsd. XpomMoCcOMHast KoHcnekT
30 reopus HacneacTBeHHOCTU. ["eHeTnyeckoe 2/60 2/60 PasgaTtouHbiv [2] §47 ’
°  KapTMpOBaHME  XPOMOCOM. Mcnonb3oBaHue marepuan [4] §7
KpOoCCHHroBepa a1l COCTaBleHUs1 reHeTUYeCcKnX OKO1,
KapT XpoMoCcoM OK02
PelwleHne 3agay Ha onpepnerieHne BeposiTHOCTU
BO3HMKHOBEHUSI HAacneACTBEHHbIX NPU3HaKoB Npu
31. kuenneHHOM  HacregoBaHMM,  COCTaBMEHWe 2/62 2/62 KOHCMeKT
FEHOTUNNYECKMX CXEM CKpeLLMBaHus
Tema 2.9. NeHeTuKa nona
XPOMOCOMHBIA MEXaHW3M OnpefeneHuss nona.
AyTOCOMbI n nosfoBble XPOMOCOMBbI.
32 fomorametHblin 1 reteporameTHbIn  MOf. 2/64 2/64 [2] §47
I'eHeTudeckas CTPYKTypa MOMIOBbIX XPOMOCOM. OK 01
HacnepnoBaHve Npu3HaKoB, CLIENIIEHHbIX C MOSIOM 0K 02
PelleHne 3agay Ha onpegeneHue BepOSiTHOCTU
33~ BOSHWKHOBEHWS  HAaCNeACTBEHHbIX — MPU3HAKOB, 2/66 2/66 oTyeT

cueneHHbIX C nosmnom, COoCTaBlieHne

FreHOTUNNYECKNX CXeM CKpeLlnBaHuA

Tema 2.10. FeHeTUKa YenoBeka
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Kapmomn YyerioBekKa. MeTO,L'J,bI N3y4eHna reHeTukun
MenoBeka: reHeanorn4yeckun, OGNM3HELOBbIN,
LLUTOreHeTU4eCcKnn, OMOXNMUYECKUI,
I'IOI'IyJ'IHLI,I/IOHHO—CTaTI/ICTI/ILIeCKI/IIZ.
HacnenctBeHHble 3aboneBaHus yernoseka Pabora ¢
34. ) 2/68 2/68 npeseHTauus Kencamu, MK
'eHHble M XPOMOCOMHble 0OMne3Hn 4enoseka. oTyeT
Bonesxun c HacneacTBeHHOn
NpeapacnonoXeHHOCTbIO. 3HauyeHne OKO1,
MeOMLIMHCKON TFeHeTUKM B MpeaoTBpalLeHun U OK02
rnevYeHnmn reHeTnyecknx 3abonesaHnn Yenoseka
PelleHne 3agay Ha onpepgeneHue BEpPOSiTHOCTU
BO3HMKHOBEHUSI  HACMNEACTBEHHbIX  MPU3HAKOB,
ncrnonb3ys MeToabl  FeHEeTUKM  YerloBeka
Y A ’ npeseHTaumn
35. ocrtaBneHue reHOTUMNYECKNX cxem 2/70 2/70 T MK
CKpeLUBaHus. MpeacraenexHne YCTHBIX
COOOLLUEHMI C nMpe3eHTaunen 0 HacneaCTBEHHbIX
BaboneBaHUsix Yenoseka
Tema 2.11. 3aKOHOMEpPHOCTU
M3MEHYMBOCTHU
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B3aumopgeiictBMe reHotMna W cpegbl  npu
thopmnpoBaHum ceHoTMNa. I3MeH4MBOCTb
Npu3HakoB. KayecTBEHHble U KONMUYECTBEHHLIE
Npu3Hakn. Buabl M3MEHYMBOCTU: HacneaCcTBEHHas
N HeHacneacTBeHHas!.
BakoH romMonornyeckmx psiaoB B HacneaCTBEHHOMN [4] §8
36. p3meH4mBocTu (H.W. BaBunos). 2/72 2/72 [6] §27
MogaudvkaumoHHas, unun deHoTUNnyeckas
N3mMeH4MBOCTb. Pornb cpeabl B MOAMGUKALMOHHON 8E 8;
nameHumBoctT. Hopma peakumnm npusHaka. OK 04
BapuvaumoHHbIA psiA U BapuauMOHHas KpuBasi.
XapaktepucTuka MoaundrKaLMOHHON
N3MEHYMBOCTM
HacnencrteeHHas, unm reHoTunmnyeckas
N3MeHYMBOCTb. KOMOMHATUBHAA M3MEHUYMBOCTb. [2] §49, [6]
37. MyTauuoHHas wu3MeH4YnBOCTb. Buapl myTaumn: 2/74 2/74 §28 ’
FEHHble, XPOMOCOMHbIE, FeHOMHble. [TpUYUHBI
BO3HMKHOBEHUS MyTaLMM
Tema 2.12. Cenekuma opraHu3mMoB
Cenekumsa kak Hayka. MeToabl CenekuMoHHON
paboTbl. leTeposuc n ero MPUYMHBI.
MCKyCCTBEHHBIN oTbop: MaccoBbIf "
MHOvBUAyanbHblA.  OTanbl  KOMOGUHALMOHHOM 2] §50 OK 01
38. enekumun. CopT, nopoaa, wTamm 2/76 2/76 npeseHTaLus KOHCTEKT OK 02

ANropuTMbl pelleHne 3ajad Ha onpegeneHve
BO3MOXHOIo BO3HUKHOBEHUA HacnegCTBEHHbIX
NPU3HakoB no cenekuuu, CcoCTaBlieHune
reHOTUNNYEeCKNX CxemM CKpeLinBaHunA
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30. KoHTponbHasi paboTta 2/78 2/78
CTpoeHune 1 pyHKLMKN opraHnsma
Pazgen 3. Teopus aBonouum
Tema 3.1. UcTOpnA 3BONOLUOHHOIO
yYeHus
NMepBble 3BOSIOLIMOHHbIE KOHUEenuuu.
I'pagyanuctuyeckas SBOMIOLMOHHAS KOHLUEeNUus
K.B. Namapka. [swxywime cunbl 39BOMIOLUN.
Kpeaunonuam n tpaHchopmmuam. Cuctematmka K.
INuHHesn 1 eé 3HayeHne anst opMUpoBaHNS Naen
pBOMOLUN
40. [lpegnocbiniku  BO3HUKHOBEHUS  OapBMHM3MA. 2/80 2/80 [6] §31,32 8E 82
Oeontouusi BMaoB B npupode. bopbba 3a
CyLuecTBOBaHMe. EctecTBeHHbIN oT6op.
[luBepreHUnss MpuU3HaKoB W BMAOOOpa3oBaHME.
OCHOBHbIE MONOXEHUA CUHTETMYECKON Teopumn
peontouun (CTI). Ponb 3BOMOLMOHHOM TEOpUU B
tbopMUpPOBaHNM HAaY4YHOW KapTWHbLI MUpa
Tema 3.2. MukpoaBonouus
MuKpoaBoOnoLMS U MaKpPOIBOMOUMSA Kak aTanbl
BBOMIOLMOHHOrO npoLecca. [eHeTnYeckne oCHOBBI
pontouun.  MyTaumm U1 KOMOBMHALMM  Kak
1. BreMEHTapHbIA  3BOMHOLIMOHHbI maTtepwuarn. 2/82 /82 [6] §41,42 OK 02
MonynsiuMs  Kak  3nemMeHTapHas  eguHuua
BBOMIOLNN.
[suxyLme cunbl (hakTopbl) 3BOMHOLUM.
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Homep 3aHaTusA
(ckBO3Hasa Hymepauusi)

O6wWwmn 06Lem obpa3oBaTeNbHOW NPOrpamMmMbl, Y

06beM paboThl 0byyaroLMXcs BO B3aUMOAENCTBUA C
npenopasaTenem, Yac

B T. Y. MO BUAAM 3aHATUN

HanmeHoBaHue pa3genoB u TemM
y4e6HOro AUCLUUNIUHbI

O6bem oGpasoBaTenbHOW
nporpammbl B
aKkaZleMUYecknx Yacax

Ypokun, nekuum

nabopaTtopHble

3aHATUA

npakTnyeckne

3aHATUA

CpegctBa
06y4yeHus

Kypcoas paborta
KOHCynbTaLum
[pomexyToyHas
aTTectauus
CamocTtosaTenbHas paborta

BHeayaouTopHas pabota
(oomaluHee
3agaHve)

ypOBeHb OCBOEHUA

MCI'IOJ'Ib3yeMbIe aKTUBHbIE U

WHTEePaKTUBHbIE POPMbI

006y4yeHus

Koabl KoMNeTeHUMn 1 NMUYHOCTHBIX

pe3ynbTaToB , POPMUPOBAHNIO
KOTOPbIX CNOCOOCTBYET 3M1EMEHT

nporpaMmbl

42.

MyTauuoHHbIN ~ Npouecc UM KOMOUHaTMBHas
nameHumBocTb. Murpauua. Msonauma nonynaumi:
reorpadguyeckas (NpocTpaHCcTBEHHas),
Puonoruyeckas (penpoayKkTueHas).
ECTecTBEeHHbIN OTOOP — HanpaBnsAwLWUA akTop 2/84
pBonmounn. bBopbba 3a cywecTBOBaHWE Kak
MexaHu3m [OeWCTBUs eCTeCTBEHHOro otbopa B
nonynaumsax. Bug wn ero kputepum (npusHakm).
BugoobpasoBaHue KaK pesynbTar
MUWKpPO3BOMOLNM

2/84

[6] §36,37,38

OK 02

Tema 3.4. Bo3HUKHOBEHME U
pa3BuUTHE XXN3HU Ha 3emne

43.

'Mnotesbl U TEOPUN BO3HWMKHOBEHUS KU3HU Ha
Bemne: KpeaLnoHN3M, CaMOoMpoun3BobHOE
CMOHTaHHOE) 3apoxpaeHue, cTaumoHapHoe
cocTtosiHMe, naHcnepmusi, 6uonoss. Hauvano
ppraHundeckon ssonounn. [losiBreHne nepBbix
knetok. OBonouus Metabonuama. JOBonoLus 2/86
nepBblx KNeTok. [lpokapuoTbl W 3yKapuoTbl.
INMponcxoxaeHne MHOFOKINETOYHbIX OpraHU3MOB.
BO3HWKHOBEHWE OCHOBHbIX LLAPCTB 3yKapuoT.

OCHOBHbI€ YepTbl 3BOMOLUN PACTUTENBHOIO
mMupa. OCHOBHbIE YepTbl 3BOMOLINN KUBOTHOMO

Mupa

2/86

npeseHTauus

(71§22

OK 02
OK 04

Tema 3.5. NMpouncxoxaeHue YenoBeKka —

aHTponoreHe3s
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AHTpOnororus - Hayka o) yerioBeke.
Cuctematuyeckoe NonoXeHue Yyernoeeka.
CxoacTBO 4ernoBeka C KMBOTHbIMWU. OTnuyma
HenoBeka OT J>KUBOTHbIX. ﬂpﬂmoxom,qume n
KOMMJieKC CBA3aHHbIX C HUM NPU3HaKoB. Passutne
FOMOBHOIO MO3ra U BTOPOW CUHarnbHOW CUCTEMBI.
CooTHOLEHEe BUONOrNYeckux u coumanbHbIX
(hakTopoB B aHTponoreHe3e
OcHoBHbIE CTaamMu aHTponoreHesa. puonutekun —
Npeakn YenoBeka 1 4YenoBekoobpasHbIX 06e3bsH. oK 02
44. [lpoToaHTpon — MpPeAWeCcTBEHHNK YerioBeka. 2/88 2/88 [7] ctp. 190- OK 04
ApxaHTpon - OpeBHENLINN YyernoBex. 206

NaneoaHTpon — APeBHUIA YernoBek. HeoaHTpon —
MenoBek  COBPEMEHHOrO  Tuma.  JBOMOLMS
COBPEMEHHOTO YeroBeka.

HenoBeuyeckne pacbl. OCHOBHblE GoNnbLUME pachl:
eBponeovaHas (eBpaauiickas), Herpo-
ABCTparnougHas (skBaTOpUanbHas),
MOHrornovgHas (asuatcko-amepukaHckasi). Bpemsi
M MeCTO BO3HUKHOBEHMSI YENOBEYECKUX pac.
EOVMHCTBO YenoBeyveckmx pac

Paspen 4. 9konorusa

Tema 4.1. dkonornyeckue pakTopbl u
cpeabl XXU3HU
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Cpeabl 06MTaHMa opraHM3MoB: BogHasi, Ha3eMHO-
BO3AylUHasi, NMOYBEHHasl, BHYTPUOpPraHu3MeHHasi.
Pusmko-xnmmndeckne ocobeHHoCTH cpep 0butaHns
45. ppraHmamoB. [lpucnocobneHmss opraHu3moB K 2/90 2/90 (6] §53 OK 01
PKN3HW B pa3HbIxX cpefax. [MoHsTue akonormyeckoro OK 07
thakTopa. Knaccudmkauus 3KOITOMMYECKNX
thaktopoB. [lpaBuno muHumyma HO. Jlnbuxa.
BakoH TonepaHTHocTu B. Lendopaa
Tema 4.2. Nonynauus, cooblecTBa,
9KOCUCTEMBI
Okonornyeckasa  xapaktepuctuka Buga U
ponynauMn.  Okonormdeckas — Huwa - Buaa.
OkonormyeckMe  xapakTepuUCTVKM  MOMymnsAuun.
CoobLiectBa 1 akocuctembl. buoueHo3s un ero
46 FTPYKTYPA (B.H. CykaueB). Cgasu wmexagy 2/92 2/92 [3] §20, 21
ppraHnamamm B 6uoueHose.  CTpyKTypHble
KOMMOHEHTbI 3KOCUCTEMBI: NPOAYLEHTbI, OK 01
KOHCYMEHTbI, peayLeHTbl. KpyroBopoT BeLLecTB u OK 02
MOTOK 3HeprMm B 3kocucteme. Tpoduyeckme OK 07
POBHW.
Tpodomueckne uenn u  cetn.  OCHOBHbIe
nokasatenu akocucteMbl. Buiomacca n npogykuums.
47. [konorndeckume nupamuabl Yncen, Guomacchl u 2/94 2/94 [4] §21
pHeprun. [NpaBmno nupamuabl SHEPTUN.
Pelienve NPaKTUKO-OPUEHTUPOBAHHbBIX
pacyeTHbIX 3aJaHu MO NepeHocy BellecTBa U
48. pHeprum B  3KOCUCTEMAxX C  COCTaBrieHue 2/96 2/96

Tpocbuueckux Uenern u nupamug Guomacchl U
pHEprUK
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Tema 4.3. Buocdepa - rmnob6anbHas
aKonormyeckas cucrema
Buocdepa — xuBas obonoyka 3emnu. Passutne
NpeactaeneHMn o 6uocdepe B Tpygoax B.WU.
BepHagackoro. O6nactu 6uocdepbl 1 eé cocTas.
PKnBoe BeluecTBO Buocdepsb! 1 ero pyHKLUn
BakoHOMepHOCTU  CyllecTBOBaHUA Buocdepsl.
49. OcobeHHocTn  Guoccepbl  Kak  rrnobanbHomn 2/98 2/98 [4] §24
pkocuctembl. [dnHamuueckoe paBHOBece B
puocdepe. PUTMMYHOCTL siBNeHun B Grnocdepe. 8E 8;
KpyroBopoTbl Bewects u Guoreoxummyeckune oK 07
LuKnbl. [nobanbHble 3konornyeckne npobnembl
COBPEMEHHOCTU U NYTU NX PELLEHMS
Peluexune NPaKTUKO-OPUEHTUPOBAHHbIX
pacyeTHbIX 3agad Ha onpegeneHve nnowaam
50. HacaxgeHuid ONs CHKEHWs  KOHLEHTpauum 2/100 2/100

VFMEeKUCIIoro rasa B aTMocd)epe CBOEro permoHa
NPOXUBAHMS

Tema 4.4. BnusiHne aHTPONOreHHbIX
c¢hakTopoB Ha 6uoccepy
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AHTpOMOreHHble BO3JenCTBUA Ha 6uocdepy.
BarpasHeHus Kak BUA aHTPOMOreHHoro
BO30eNCcTBUS (xummnyeckoe, duanueckoe,
puonormyeckoe, OTXOAbl  MPOM3BOACTBA MU
notpebneHvs). AHTvaI'IOreHHbIe BO34EWNCTBUSA Ha (3] §13
51 aTtmocepy. Bospenctsus  Ha  ruapocdepy 2/102 2/102 [4] §23
3arpsisHEHNs U UX UCTOYHVKW, UCTOLLEHWSI BOS). [6] §63
Bosgencreus Ha nutocdepy (Aerpagaums no4sbl, OK 01
BO3JeNCTBME Ha T[OpHble nopoAda, Heapa). OK 02
AHTPOMNOreHHbIE BO34EWCTBUSI Ha OuoTMdeckme OK 04
coo6LuecTBa (neca u pacTutenbHble CoobLLecTBa, OK 07
PKMBOTHBIA MUP)
Peluexune NPaKTUKO-OPUEHTNPOBAHHBIX
pacyeTHbIX 3aaHui MO COXPAHEHMIO NPUPOAHBLIX
5o Pecypcos  CBOero  pervioHa  MpOXMBAHWA | o1, 2/104
npeanaraetcs NPaKTUKO-OPUEHTUPOBAHHOE
pacyeTHoe 3ajaHue no OLleHke
bI6ONPOAYKTUBHOCTN BOOOEMOB)
Tema 4.5. BnusiHue coumanbHo-
3Konormyeckux pakTopoB Ha 340pOBbLE
yenoBeka
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BoopoBbe M ero cocTaensiowme. Pakrtopsl,
MNONOXUTEeNbHO N OTpuuaTesnibHO BIMAlOWME Ha
ppraHnsm 4enoseka. BpegHble  NpuvBbIYKK:
nocrneacteus M npocmnaktuka.  [pobnema
TEXHOTEHHbLIX  BO3AENCTBUMN Ha  340poBbe
53. HemnoBeka (anekTpomarHuTHble nons, ObiToBas 2/106 2/106 KOHCMNEeKT
XUMKS, M3ObITOYHbIE LUYMbI, paguaums u T.n.).
Agantauma opraHu3amMa u4enoBeka K dakTopam
OKpyxatowen cpefbl. 3aluTHble MeXaHW3Mbl 8E 82
ppraHusmMa YernoBeka. 3popoBbe " 0K 07
ab0TOCNOCOGHOCTD.
IMpyHUMNbI dopMMnpOBaHKSA
BoopoBbecbeperatoLero nosegeHus. Puanyeckas MpeseHTauus
AKTUBHOCTb W 3740poBbe. [pynnbl  300pOBbLS. BnusHue
54. cHoBbl 3akanuBaHus. Buoxmmmnyeckne acnektol | 2/108 2/108 abnoTtuyecku
paunoHanbHoro nutaHus. MNpasuna 6e3onacHoro X dpakTopoB
Mcnonb3oBaHus ObITOBbIX npunbopos 7] Ha 4eroBeka
TEXHUYECKMX YCTPOWCTB
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BrnvsHne abuoTuyecknx hakToOpoOB Ha 4YernoBeka
HM3KME W BbICOKME TemnepaTypbl)
I/I3yqu|/|e MexaHu3MoB aganTtauun opraHuama
HenoBeKka K HU3KMM U BbICOKMM TemMnepaTtypam U
pOBbsACHEHME NONYy4YeHHbIX pes3ynbTaTtoB n
tbopmynupoBaHue BbLIBOOOB  (MUCBMEHHO) C OK 02
55. pcnonb3oBaHMeM Hay4HbIX MOHATUMIW, Teopwuh u | 2/110 2/110 OK 04
BaKOHOB OK 07
B KayecTBe TpUIrepoB CHVKAMOLLMX
paboTtocnocobHOCTb  MCnonb3oBaTb  YCroOBUSA
pCyLLeCTBMNEHNS npodgeccroHarn-Hom
nenaTenbHOCTU: LWYyM, TemnepaTypa, dusnyeckas
Harpyska v T.4.
Pazpen 5. Buonorus B Xu3Hu
Tema 5.1. BuotexHonornu B X13Hu
KaXporo
BrvoTexHomormss Kak Hayka W MNpou3BOACTBO.
OCHOBHblEe HanpasBneHust COBpPEMEHHOM
PUoTEXHONOrMMN. MeToabl BGroTexHonormu.
O6bexTbI OMOTEXHOMNOTUN. OT1unka OK 01
56. OUOTEXHONOMMYECKNX " TEHETUHECKUX | o145 2/112 [2] §51 OK 02
pkcnepumeHToB. [lpaBuna noucka M aHanmsa OK 04

Proakonormyeckor MHopMaumMm U3 pasnnyHbIX
MCTOYHMKOB  (HayyHas U y4eGHO-Hay4Has
nuTepaTypa, CpeacTBa MaccoBOW WMHGOpMaLmK,

ceTb IHTEpHET u apyrue)
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Keiicbl Ha aHanu3 uHpopmaumm o HaydHbIX
NOCTWKEHUSIX B obnactu reHeTU4ecKnx
57 TEXHOMOrnN, ISJ'IeTOHHOI7I I/IHZ’:(eI-.iepI/II/I, nuEeBbIX 2/114 2/114 MpeseHTauws, MK
PuoTexHonornii. 3awmTa Keica: npeacraBrieHme poknag,
pesynbTaToB peLIeHNs KencoB (BbLICTYNNeHue C
npeseHTaumen)
Tema 5.2. BuotexHonornmn n XMBOTHbIE
Passntne OUOTEXHOMOMMN C WCMONb30BaHMEM
PKMBOTHBIX, npuMeHeHune NPOAYKTOB
PUOTEXHOMOTMM B >KU3HU 4YeroBeka, MOUCK U
AHanu3 uHdopMaunmM 13 pasnuyHbIX UCTOYHMKOB
5g  (RayuHas  u yqve6Ho—Haqua9| nuTepaTypa, | 446 2/116 MpeseHTaums, MK 8E 8;
cpencTea MaccoBow MHGopmaumm, cetb VIHTepHeT Aoknag OK 04
W Apyrve)
Kecbl Ha aHanuM3 wuHdoOpmMaumm O pasBUTUM
PUOTEXHOMOMNIA C UCMONb30BaAHNEM XMBOTHBIX (MO
rpynnam)
59, Bawwuta Ke?lca: Mpeactaenexne PesynbTaTos |, .40 2/118
€ELIEHNsI KENCOB (BbICTYMMEHNE C Npe3eHTaumnen)
Paspnen 6. Buoakonorunyeckume
uccrnenoBaHus
Tema 6.1. OCHOBHbIe MeToAbl
6103KONOrN4YeCcKmx uccnenoBaHumn
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Homep 3aHaTusA
(ckBO3Hasa Hymepauusi)

HanmeHoBaHue pa3genoB u TemM
y4e6HOro AUCLUUNIUHbI

O6wWwmn 06Lem obpa3oBaTeNbHOW NPOrpamMmMbl, Y

06beM paboThl 0byyaroLMXcs BO B3aUMOAENCTBUA C
npenopasaTenem, Yac

B T. Y. MO BUAAM 3aHATUN

O6bem oGpasoBaTenbHOW
nporpammbl B
aKkaZleMUYecknx Yacax

Ypokun, nekuum

nabopaTtopHble

3aHATUA

npakTnyeckne

3aHATUA

CpegctBa
06y4yeHus

Kypcoas paborta
KOHCynbTaLum
[pomexyToyHas
aTTectauus
CamocTtosaTenbHas paborta

BHeayaouTopHas pabota
(oomaluHee
3agaHve)

ypOBeHb OCBOEHUA

Wcnonb3yemble akTUBHbIE 1
WHTEePaKTUBHbIE POPMbI

006y4yeHus

Koabl KoMNeTeHUMn 1 NMUYHOCTHBIX

pe3ynbTaToB , POPMUPOBAHNIO
KOTOPbIX CNOCOOCTBYET 3M1EMEHT

nporpaMmbl

60.

HayuHbin metoa. Metogbl ©GrO3KONOrMyeckmx
uccrieqoBaHuin:  nonesble,  nabopaTopHble,
3KCrnepuMeHTarbHble. MoHUTOPUHF
OKpY>XXatoLLen cpeabl: JOKanbHbIN,
pernoHanbHbIN 1 rnobanbHbIN

MeTtoabl noucka, aHanu3a u  06paboTkM
uHdOpMauMm O MNpoeKkTe B pasfu4HbIX
NCTOYHMKaX

2/120

2/120

61.

MocTtaHoBKa  uUenw, 3aga4y,  BblOBWXKEHMWE
rMnoTesbl, NPOBEJEHWE  3KCMEepUMEHTa  No
onpeaeneHuno oNTUMarnbHbIX YCOBUIA Ans pocTa
N  UINOMNOrMYECKON aKTUBHOCTU OPOXCKEBbIX
KIeTOoK. BbisiBnexue 3aKOHOMEPHOCTEN,
(opMynMpoBaHne  BbIBOZOB W NPOrHO30B.
Pab6ota Ha BbIOOp N0 MUHK rpynnam. Tembl
1.BnusHne  TemnepaTypbl Ha pocta w
PU3NONOrMYecKyo aKTUBHOCTb BOAOHbIX
6eCno3BOHOYHbIX

2.BnnsiHne yrnesonoB Ha pocTa 7]
PU3NONOrMYeCcKyo aKTUBHOCTb BOAOHbIX
6eCno3BOHOYHbIX

3.CoyeTaHHoe  BnUsiHWE  TemnepaTypbl U
YyrMeBOOOB Ha pocTa W (U3NONOTUYECKYHD
aKTUBHOCTb BOZAHbIX 6ECNO3BOHOUHBLIX

2/122

20122

MpeseHTaums,
Joknan

Mr
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Btopow aTtan BbIMONHeHus paboTbl B MarbixX
rpynnax: MOAroToBka HeoOXOAMMOW nocyabl u
matepuana Ans SKCNepUMeHTa, npoBeaAeHue
62. P A P posen 2124 | 2/124 MI
3KCTMEepUMEHTa,  nepuogudeckasl  nposepka
TedeHus aKkcnepumeHta/ cbop martepuana B
BbIOpaHHbLIX TOYKax oTbopa npob
MpenctaBneHve  pesynbTaToB  BbIMONIHEHWS
63. | yyebHo-uccrnenoBaTenbCknx npoekTtoB | 2/126 2/126 Mr
(BbICTYNNIEHME C NPE3eHTaunen)
KoHcynbTauuu 10/136 10/10
MpomexyTouyHasn aTTecTauus 8/144 8/8
Bcero no gucuunnuHe 144 126 10 8
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3 YCITIOBUA PEANTU3ALIMU NPOrPAMMbI YYEEHOW OAUCLUMNNUHDI
3.1 Tpe6boBaHMA K MUHUMANLHOMY MaTepUanbHO-TEXHUYECKOMY obecneyvyeHuto

Ana peanusaums nporpammbl y4eOHON AUCUMNIIMHBI UMeeTCs Y4eBHbIN KabuHeT
«brnonoruny.

O6opynoBaHune y4yebHoro kabuHeTa: KoMnnekT medenun anga ydyebHoro npouecca.

Cpencrtea obydeHusa: mebenb, [ocka, Men, HarnggHble nocobust (KOMMNeKTbl
y4eOHbIX Tabnuu, nnakaTtos).

TexHnyeckne cpefcrtBa M nporpaMmHoe obecnedeHne obyyeHusa cornacHo n. 6.1.
obpasoBaTensHoOM nporpammbl Mo cneuunanbHocTn 35.02.09 «BogHble 6Guopecypcbl U
aKBaKynbTypay.

3.2 UHdbopmaumoHHoe obecneyeHne obyyeHus

[Ons peanusauum nporpamMmmbl OMONMOTEYHBIN POHAO KONNemoka MMeeT nedaTHble U
3NEeKTPOHHble obpasoBaTefibHble U UH(OPMALMOHHbIE PECYPCbl, PEKOMeHAyeMble Ans
ncnonb3oBaHNs B 0Opa3oBaTefibHOM MPOLIECCe He cTaplue NATU NeT C MOMEHTa U3daHus.

3.2.1 OcHOBHbIe nevyaTHble U3gaHus

3.2.2 OCHOBHbI€ 3NIeKTPOHHbIEe U3aaHuA

1. Buonorma. 10 knacc (6a3oBbii ypoBeHb): yyebHuk / B. B. MNMacedHuk, A. A.
KameHckun, A. M. Pybuos [n ap.]; nog pea. B. B. lNaceyHnka. — 5-e n3a., ctep. — Mockea:
MpoceeweHune, 2023. — 223, [1] c.: un. — (JInHua xun3uHu). - ISBN 978-5-09-103624-4. -
TekcT: anekTpoHHbIn. - URL: https://znanium.ru/catalog/product/2089928 (nata obpalueHus:
01.06.2024). — Pexxum gocTtyna: no noanmcke.

2. Maceynuk, B. B. bnonorus. 10 knacc (yrnybneHHbIn ypoBeHb) : y4EOHUK Ans
obLieobpasoBaTenbHbiX opraHmnsauun / B. B. MNMace4vnuk, A. A. KameHckuin, A. M. Py6uosB ;
nog pea. B. B. lNace4vHuka. - 4-e n3a., ctep. - Mocksa : lNpoceelueHne, 2022. - 336 c. - ISBN
978-5-09-101680-2. - TekcT: 9JTIEKTPOHHbIMN. - URL:
https://znanium.com/catalog/product/2090594 (pata obpauweHusn: 05.06.2024). — Pexum
AOCTyna: Nno noanucke.

3. MoHomapesa, WN. H. bruonorusa. 10 knacc (6a3oBbin ypoBeEHb): y4ebHuk / L. H.
MoHomapesa, T. E. JlowunuHa, O. A. KopHunoBa; nog pea. V. H. NoHomapeson. - 10-e nag,.,
ctep. - Mocksa: [MpoceBeweHune, 2022. - 225 c. - ISBN 978-5-09-101676-5. - TekcT:
anekTpoHHbin. - URL: hitps://znanium.ru/catalog/product/2090587 (pata obpalueHus:
01.06.2024). — Pexxum goctyna: no nognucke.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx
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4. Buonorusa. 11-i knacc. basoBbin ypoBeHb: yuyebHuk / B. B. MNaceuHuk, A. A.
KameHckun, A. M. Pybuos [u gp.]; nog pea. B. B. lNaceyHnka. — 6-e n3a., ctep. — Mockaa:
MpocBeleHue, 2024. — 272 c.: un. — (JInHua xm3um). — ISBN 978-5-09-112165-0. - TekcrT:
anekTpoHHbIn. - URL: https://znanium.ru/catalog/product/2157271 (pata obpaleHus:
01.06.2024). — Pexxum gocTtyna: no noanucke.

5. NMoHomapesa, U. H. buornorusa. 11 knacc (6a3oBbin ypoBeHb): y4ebHuk / U. H.
MoHomapesa, T. E. JlowunnuHa, O. A. KopHunosa; noa pea. WN. H. NoHomapeson. - 10-e naa.,
ctep. - MockBa: [MpocBeweHune, 2022. - 257 c. - ISBN978-5-09-099563-4. - TekcT:
anekTpoHHbin. - URL: https://znanium.ru/catalog/product/2090588 (pata ob6palueHus:
01.06.2024). — Pexxum gocTtyna: no noanucke.

6. AracoHoBa, W. bB. bBuonorna. bas3oBbin ypoBeHb: y4ebHWK Ans
obpasoBaTenbHbIX OpraHusauun, peanusylowmx obpasoBaTteribHble NporpaMmMbl CPeaHero
npodeccunoHanbHoro obpasosaHua / U. b. AracdpoHoBa, A. A. KameHckui, B. . Cuornasos.
— Mockga : lNpoceewenune, 2024. — 271, [1] c.: nn. — (YyebHuk CI10O). — ISBN 978-5-09-
113524-4. - TekcT: anekTpoHHbIn. - URL: https://znanium.ru/catalog/product/2157269 (pata
obpalueHns: 05.06.2024). — Pexxum gocTtyna: no nognucke.

3.2.3 [JdononHutenbHble UCTOYHUKN

7. BopoawvH, . M. Buonorus. 11 knacc (yrnybneHHbIn ypoBEHb): Y4eOHUK Ona
obweobpasoBartenbHbix opraHmnsaumn / 1. M. bopoguH, I'.M. Obeimwny, O. B. CabnuHa; noa
pea. B. K. WymHoro, I'. M. Obimwunua. - 4-e nsg., crep. - Mocksa: lNpoceeweHne, 2022. - 386
C. - ISBN 978-5-09-101679-6. - TekcT: 9JIEKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2090593 (mata ob6paweHus: 05.06.2024). — Pexum

AOCTyna: no Noarnucke.
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4 KOHTPOJIb U OLEHKA PE3YJIbTATOB OCBOEHMS YYEBEHOW OAUCLUUMNUHDI

KOHTpOJ'Ib M OUEHKa pe3ynibTatoB OCBOEHUA o6u.|,e06pasoBaTean0|7| ONCLUUNITNHBI
pacKpbiBalOTCA Yepe3 AUCUUTNTTMHAaPHbIE pe3yribTaTbl, HanpaBJieHHble Ha (bOpMVIpOBaHI/Ie ooLwmx

n I'IpO(beCCMOHaJ'IbeIX KOMMeTeHUmMn no pa3gesiaMm n Temam cogeprKaHnA yqe6Horo MaTepuana.

Oowasn Paspen/Tema Twvn OLEeHOYHbIX MEepPONpPUATUN
KOMMneTeHuusA
Paspen 1. Knetka — KoHTponbHasa paboTa “MonekynspHbIn
CTPYKTYpPHO- YPOBEHb OpraHn3aLmm Xuneoro”
cbyHKUMOHanbHasa eaMHULa
X1UBOro
OK 02 Tema 1.1. 3anornHeHne Tabnuubl ¢ onucaHnem

METO0B MUKPOCKOMMPOBAHUS C UX
[OCTOMHCTBaMWN U HegocTaTkaMu.
3anonHeHune Tabnuubl «Bknag yyYeHbix B
passuTue Guonormm»

OK 02 Tema 1.2. 3anornHeHne cpaBHUTENbHON Tabnuupl
CXOACTBA M Pasnnymi XMBOIo M HE XXMUBOTO

OK 01 Tema 1.3. DpOoHTanbHLIN ONPOC

OK 02 MoaroToBka YCTHbIX COOBLLEHMI C

OK 04 npeseHTaumnemn

BbinonHeHwe v 3awmnta nabopaTopHbIX
paboT: «Onpegenenune sButammHa C B
NPoAyKTax NUTaHus»,
«M'mapodunbHo-rmapodobHble cBONCTBA

nunuaos»
OK 01 Tema 1.4. OueHnBaemas gncKyccusi No Bonpocam
OK 02 nekumm

OK 04 PaspaboTka MeHTanbHOW kapTbl MO

Knaccudukaumm KneTok 1 UX CTPOEHMUIO Ha
NpPO- N 3YKApMOTUYECKMX M NO LLapCTBaMm B
MWHM rpynnax

BbinonHeHne 1 3awmuta nabopaTopHbIX
pabor:

«CTpoeHue KneTkn (pacTeHust, >KMBOTHbIE,
rPUBLI) N KINETOYHbIE BKITHOYEHUS (Kpaxmarn,
KapoTuHOMAbI, XITOPOMacTbl,

XpomonnacTbl)»,
«lMpoHnyaemocTb MembpaHb! (MNasmonums,
aennasmonuns)»

OK 01 Tema 1.5. DpOoHTanbHLIN ONPOC

OK 02 PaspaboTka rnoccapus

PelueHune 3agay Ha onpeaenexue
nocneaoBaTenbHOCTU HYKNeoTUAOB
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OK 01 Tema 1.6.
OK 02

DpoHTanbHLIN ONPoC

TecT «[poueccbl MaTPU4YHOIO CUHTE3a»
PelweHne 3agay Ha onpeaenexHune
nocnenoBaTeNibHOCTU aMUHOKUCHOT B
mMonekyne 6enka

PelweHne 3agay Ha onpenenexHune
nocnenoBaTefibHOCTU aMUHOKUCHOT B
mMorekyrne 6enka B criydyae uamMeHeHus
nocnegosaTtenbHOCTU Hykneotngos HK

OK 02 Tema 1.7.
OK 04

DpOoOHTanbHLIN ONPOC

MoaroToBKa YCTHbIX COOBLLEHMI C
npeseHTaumnen (BUPYCHbIE U
OakTepuanbHble 3abonesaHnsa. Obwme
NPUHLUMMbI NCMOMNb30BaHNA NEKAPCTBEHHbIX
BewiecTtB. OCOBEHHOCTU NPUMEHEHNS
aHTNBNOTMKOB)

OK 02 Tema 1.8.

®dpoHTanbHbLIN onpoc
3anonHeHne cpaBHUTESNbHON TabnMLbI
XapaKTepucTuk TMnos obmMeHa BeLecTB

OK 02 Tema 1.9.
OK 04

O6cyxaeHre no Bornpocam nekumm
Pa3paboTka neHTbl BpEMEHM XXU3HEHHOTO
uuKna

Paspen 2. CtpoeHue n
¢hpyHKUMM opraHu3ma

KoHTponbHas pabota "CtpoeHue u
dyHKUMM opraHmama”

OK 02 Tema 2.1.
OK 04

OueHnBaemas gnckyccus

PaspaboTka MeHTanbHOWM KapTbl TKAHEN,
OpraHoB M CUCTEM OpPraHoOB OpPraHM3MoB
(pacTeHus, XXMBOTHbIE, YENTOBEK) C KpaTKon
XapaKkTepUCTUKOn X OYHKLNIA
lMoaroToBka u NpeacTaBneHne yCTHbIX
Ccoo06LLeHN ¢ npe3eHTaunen (MMMyHUTET,
WH(PEKUNOHHBbIE 3aboneBaHns, anaeMmm,
BaKUMHaUUSA)

OK 02 Tema 2.2.

PpOoHTanbHLIN ONPOC

3anonHeHne Tabnumubl C KpaTKon
XapakTepucTukon n npumepamm popm
pa3MHOXeHWs OpraHM3mMoB

OK 02 Tema 2.3.
OK 04

PaspaboTka NneHTbl BpEMEHN C
XapaKTEPUCTUKOWN 3TANoB OHTOreHe3a
OTAENbHOW rpynnomn XNBOTHBIX U YerioBeka
no MUKporpynnam

TecTt/onpoc

OK 02 Tema 2.4.
OK 04

CocTaBrneHue XU3HEHHbIX LIMKIIOB pacTeHui
no otaenam (MOXOBUAHbIE, XBOLLEBUAHbIE,
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NanopoTHUKOBUAHbIE, FONTOCEMEHHbIE,
MOKPbITOCEMEHHbIE)

OK 02

Tema 2.5. PaspaboTka rmoccapusi
Tect

OK 02
OK 04

Tema 2.6. DpoHTanbHLIN ONPOC

TecT no Bonpocam nekuum

PelweHue 3agay Ha onpegerneHune
BEPOATHOCTN BO3HUKHOBEHUS
HacneaCcTBEHHbIX MPU3HAKOB NPU MOHO-,
Oun-, NONUrnbpuaHOM 1 aHann3npyroLLEemM
CKpeluMBaHuKM, coCcTaBneHmne
reHOTUMNYECKMX CXEM CKpeLUMBaHUS

OK 01
OK 02

Tema 2.7. TecTt

Pas3paboTka rnoccapus

PelleHne 3agad Ha onpegenexHune
BEPOATHOCTM BO3HWKHOBEHUSA
HacnenCcTBEHHbIX NPU3HAKOB Mpu
pasnnyHbIX TUNax B3anMoaencTBnNs reHoB,
COCTaBIieHNE reHOTUMNYECKMUX CXEM
cKpeLmBaHus

OK 01
OK 02

Tema 2.8. Tect

PaspaboTka rnoccapus

PelwweHune 3agad Ha onpegeneHue
BEPOSATHOCTW BO3HUKHOBEHNS
HacneACTBEHHbIX MPU3HAKOB Npu
CLEenneHHoOM HacneaoBaHMK, COCTaBneHne
FEHOTUMUYECKNX CXEM CKpEeLLMBaHUSA

OK 01
OK 02

Tema 2.9. Tect

PaspaboTka rnoccapus

PelweHune 3agad Ha onpegeneHve
BEPOSATHOCTW BO3HUKHOBEHUS
HacneACTBEHHbIX MPU3HAKOB, CLEMNIIEHHbIX C
MONOM, COCTaBITEHNE TEHOTUMMNYECKNX CXEM
CKpeLLMBaHNS

OK 01
OK 02

Tema 2.10. Tect

PaspaboTka rnoccapus

PeweHnne 3agay Ha onpeaenexnne
BEPOATHOCTN BO3HUKHOBEHUS
HacneaCcTBEHHbIX NPU3HAKOB, NCMOSb3yS
MeTobl FEHETUKN YenoBeka, COCTaBNeHne
reHOTUMNYECKMUX CXEM CKPELLMBaAHUS
MoaroToBka YCTHbIX COOBLLEHWI C
npe3eHTaumnen 0 HacrneacTBEHHbIX
3aboneBaHnAX YenoBeka

OK 01

Tema 2.11. TecT
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OK 02
OK 04

PelweHune 3agay Ha onpeageneHne Tuna
MyTauum npu nepenadye HacneacTtBeHHbIX
NPn3HaKoOB, COCTaBJIEHNE NrEeHOTUNNYECKNX
CXeM CKpeLlinBaHuA

OK 01 Tema 2.12.
OK 02

Tect

PaspaboTka rmoccapus

PelueHune 3agayd Ha onpegeneHue
BO3MOXHOIO BO3HWKHOBEHMS
HacrneACTBEHHbIX MPU3HAKOB MO Cenekuuu,
COCTaBIIEHNE FrEeHOTUMUYECKMX CXEM
CKpeLLMBaHUS

Pasgen 3. Teopusa asonoummn

KoHTponbHas paboTta “TeopeTndeckue
acnekTbl 9BOMOLUM XN3HWU Ha 3emne”

OK 02 Tema 3.1.
OK 04

DpOoHTanbHLIN ONPOC
PaspaboTka fieHTbl BpeMeHn pasBuTms
9BOOLMOHHOIO y4yeHus

OK 02 Tema 3.2.

®dpoHTanbHbLIN onpoc
PaspaboTka rnoccapus TEpMUHOB

OK 02 Tema 3.3.
Makpoasonoums

OueHnBaemasa gnckyccus
PaspaboTka rmoccapusi TepMUHOB

OK 02 Tema 3.4.
OK 04

DpOoHTanbHLIN ONPOC

MoaroTtoBka n NpeacTaBrieHne YCTHOrO
COOOGLLEHNS N NEHTbI BPEMEHMU
BO3HMKHOBEHMSA 1 Pa3BUTUS XKUBOTHOTO U
pacTUTENbLHOroO Mupa

OK 02 Tema 3.5.
OK 04

DpOoHTanbHLIN ONPOC

PaspaboTka neHT BpeMEHN U MEHTamNbHbIX
KapT Ha BbIOOP:

“OBonouunsa cCoBpeMEHHOIO YenoBeka”,
“Bpemsi 1 nyTn pacceneHnst Yenoeeka no
nnaHete”, “BnnsiHne reorpadunyeckon cpegbl
Ha mopdhonormo 1 orsmonormo Yyenoeeka”,

“Yenoseueckue pachl”, obcyxageHune

Paspen 4. 9xonorusa

KoHTponbHas paboTa “TeopeTnyeckue
acnekTbl akonornn”

OK 01 Tema 4.1.
oK 07

TecT No aKonormyecknm akrtopam 1 cpegam
XW3HM OpraHn3mMoB

OK 01 Tema 4.2.
OK 02
oK 07

CocTaBneHue cxemM KpyroBopoTa BeLecTB,
ncnonb3ys Matepuanbsl nekunm

PeleHne npakTMko-opMeHTUpOBaHHbIX
pacyeTHbIX 3aJaHni Mo NepeHocy BellecTsa
N 9HEPrnn B 9KOCMCTEMAXxX C COCTaBrneHne
Tpodmyeckux uenen n nupammug Guomacchol 1
3Heprum

OK 01 Tema 4.3.

OueHuBaemas guckyccus

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHsauemycsi 8 1C Konnedx




MO-35 02 09-00[.13.PI

KMPK BIrAP® ®Ir'bOY BO «KI'TY»

BMONOrna | C.44/46
OK 02 Tect
OK 07 PelueHne NpakTUKo-OpUEHTUPOBAHHbIX
pacyeTHbIX 3aJa4y Ha onpeaeneHne
NOLWaAn HaCaXKaAeHUN NS CHKEHNS
KOHLIEHTpauun yrnek1croro rasa B
aTMocdepe CBOero pernoHa npoXxmnBaHns
OK 01 Tema 4.4. Tect
OK 02 PelueHne NpakTUKo-OpUEHTUPOBAHHbIX
OK 04 pacyeTHbIX 3afaHui Mo COXPaHEHMIO
oK 07 NPUPOAHLIX PEeCYpPCOB CBOEr0 permoHa
NPOXMBaHNS
OK 02 Tema 4.5. OueHnBaemasg gnckyccus
OK 04 BbINonHeHNA NpakTuyecknx 3agaHum:
OK 07 “OnpegeneHne CyTOMHOMO pauyoHa
nuTanus”,
“CosgaHue nHanemnayanbHOM NaMAaTkm No
opraHu3aumm paumoHansHon randeckomn
aKTUBHOCTU’
BbinonHeHune nabopatopHomn paboThl Ha
BbIBOp:
"YMcTBEHHas paboTocnocobHOCTL",
"BrninsiHne abmotmyecknx hbaktopos Ha
yeroBeka (HM3Kue U BbICOKME TemnepaTypbl)”
Paspen 5. buonorusa B Xxu3Hu |3alumTta kenca: npeacTaBfieHne pesynbTaToB
peLueHns KencoB (BbICTYNMeHnE C
npeseHTaumnen)
OK 01 Tema 5.1 BbinonHeHune Kenca Ha aHanu3 MHopmMaLumm
OK 02 O Hay4HbIX JOCTUXEHUAX B obnacTn
OK 04 reHeTUYEeCKUX TEXHOMOTUI, KIeTOYHOW
WHXEHEPUU, MULLEBLIX BMOTEXHOMOMMI (NO
rpynnam), npeacTtaBreHne pesynbtaToB
peLueHns Kencos
OK 01 Tema 5.2. BbinonHeHne kerca Ha aHann3 nHgopmaumm
OK 02 O pa3BUTUN BMOTEXHOMOMNN C
OK 04 MCMNOJSIb30BaHMEM XMUBOTHbIX, NPUMEHEHME
NPOAYKTOB BUOTEXHONMOMMN B XXMU3HU
yernoBeka (Mo rpynnam), npeacraBeHne
pe3ynbTaToB pPeELLUEHNs KENCOB
Pasgen 6. lMpencraBreHve pe3ynbTaToB BbIMOMHEHUS
Buoakonornyeckue y4yebHo-nccnenoBaTenbCkUX NPOEKTOB
uccnegoBaHus (BbICTYNNEHNE C Npe3eHTaumnen)
OK 01 Tema 6.1. BbinonHeHne paboTbl Ha BLIOOpP B
OK 02 MUHUTPYNMax:
OK 04
OK 07
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1. BrnivsHue TemnepaTtypbl Ha pocTa n
PU3NONOrNYECKYHO aKTUBHOCTb BOAHbIX
6eCcno3BOHOYHbIX
2. BrnvsiHue yrneBogoB Ha pocta u
PU3NONOrNYECKYH aKTUBHOCTb BOAHbIX
6eCcno3BOHOYHbIX

3. CoueTaHHOE BnnsHue
TemnepaTypbl 1 YrNeBoA4OB Ha pocTa U
PU3NONOrNYECKYH0 aKTUBHOCTb BOAHbIX

0ecno3BoOHOYHbIX
OK 01
OK 02 B .
OK 04 bINONHEHME 3K3aMeHaLMOHHbIX 3aJaHN
OK 07
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5 CBEOEHUA O COINMACOBAHUA

PabGouas nporpaMma paccMoTpeHa 1 ogobpeHa Ha 3acefaHMn MeToaNYECKOM KOMUCCUM
«BoaHbIX BMOpPecypcoB 1 akBaKymnbTypbl»

MpoTtokon Ne 9 ot «21» mas 2025 .

MpeacepaTtenb METOOMYECKOW KOMUCCUMA /1N.B. Casuna/
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