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1. HACHOPT IPOI'PAMMBbI YYEBHOM JUCHHUITINHBI
Bbuogorus

1.1. O6saacTb npuMeHeHus1 padoyeil MPOrpaMmbl

Pabouass mporpamma y4yeOHOW IMCUUIUIMHBI «buoNOrus» SBISETCS YacTbhio
IpOrpaMMbl MOATOTOBKM CIELHUAINCTOB CcpeAHero 3BeHa creuuanbHocTel CIIO
ecrectBeHHOHay4YHOTO Npodmis (35.02.01 JlecHoe U JiecomapkoBOe X035AHCTBO).

Pabouast nporpamma y4eOHON AMCIMUIUIMHBI MOXET ObITh HCIIOJIb30BaHA MJIS
MOBBIIICHHSI KBATH(PHUKAIIIHN U TPO(HEeCCHOHATBHOM MOATOTOBKH

1.2. MecTo y4yeOHO# JMCUHUILIMHBI B CTPYKTYpe NMPOrpaMMbl MOATOTOBKH CIlel[Ua-
JIICTOB CPEHEro 3BeHa:
Jucnuminaa «bruonorus» BXOIUT B UK 00I1€00pa30BaTEIbHbBIX AUCIUILINH

1 OTHOCHUTCS K 0a30BbIM JUCIUTIIIMHAM.
1.3. leau u 3agaun y4eOHOM JUCUUILIMHBI — TPEOOBAHUSA K pPe3yJbTaTaM OCBOe-
HHUS Y4eOHOU TUCIHUIINHBI:
1.3.1. lesan u 3axa4u 0011e00pa3oBaTeJJbHOM IUCHUILIMHBI

Hean: hbopmupoBanne y 00y4Jaronuxcsi CACTEMbI 3HAHUN O PA3IMYHBIX YPOBHSX
KU3HU CO 3HAHMEM COBPEMEHHBIX IMPEACTABICHUW O KUBOW MPHUPOJIE, HABBIKOB IO
IPOBEICHUIO OUOJIOTMYECKUX HCCIEAOBAaHUI C COOJIIOJIEHUEM ATHYECKUX HOPM, ap-
TYMEHTHPOBAHHOM JIMYHOCTHOM MO3UIMHU MO OEpPEeKHOMY OTHOILIEHHUIO K OKpPYXkaro-
Ien cpene.

3axauu:
* noTy4yeHue QPyHIaMeHTaIbHbIX 3HaHUN 0 Ouonornueckux cucremax (Kierka, Opra-
Hu3M, [lomymsmus, Bua, Dkocucrema); KCTOPUU Pa3BUTHUSI COBPEMEHHBIX IMPEACTaB-
JICHUW O KUBOUW MPUPOJIE, BHIAAIOIINXCS OTKPBITUAX B OMOJOTUYECKON HAyKe; POJH
OMONOTNYECKOM HayKu B (DOPMUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW Kap-
THHBI MUPA; METO/IAX HAYYHOTO MTO3HAHUS;
* OBJIQJICHUE YMEHUSMHU JIOTUYECKH MBICIIUTh, 0OOCHOBBIBATH MECTO U POJIb OMOJIOTHU-
YECKMX 3HAHUW B MPAKTUYECKOU JAEATEIBHOCTU JIOJICH, pa3BUTUN COBPEMEHHBIX TEX-
HOJIOTHI; ONPENENsTh )KUBbIE€ OOBEKTHI B IPUPOAE; NPOBOAUTH HAOIIOIECHHS 32 KO-
CUCTEMaMH C LIEJIbI0O MX OMUCAHUS W BBIABICHUS €CTECTBEHHBIX M AHTPOIOTCHHBIX
W3MEHEHUM; HAaXOIUTh U aHATM3UPOBATH HH(GOPMAIIHIO O )KUBBIX 00BEKTAX;
* pa3BUTHE MMO3HABATEJIbHBIX MHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CHOCOO-
HOCTEeH, 00y4aromuxcsi B MpoLecce U3yYeHHs] OMOJIOTMYECKUX SBJICHHUM; BbIJAIOIINX-
Csl TOCTHUKEHUN OMOJIOTUH, BOLIEAIINX B OOIIEUYETIOBEYECKYIO KYJIbTYPY; CIOKHBIX U
MPOTUBOPEUMBBIX MYTEH pa3BUTHUSI COBPEMEHHBIX HAYUYHBIX B3IJISIJI0B, UJIEW, TEOPUH,
KOHIIENIUH, TUIIOTE3 (O CYIIHOCTH M MPOUCXOXKICHUU KU3HU, YEJIOBEKA) B XOJI€ pa-
OOTHI C pa3IUYHBIMU UCTOYHUKAMH UH(POPMAIIUH;
* BOCIIUTaHHUE YOCKICHHOCTU B HEOOXOIUMOCTH TTO3HAHUS KUBOW MPUPOIBI, HEOOXO-
JUMOCTH PaIlMOHAIEHOTO TMPUPOJIONOJIB30BAHUS, OEPEKHOTO OTHOIIEHUSI K MPUPO/I-
HBIM pecypcaM U OKpYXKarolle cpeie, COOCTBEHHOMY 3710POBbIO; YBa)KEHUSA K MHE-
HUIO ONIMOHEHTAa MpU 00CYKACHUN OUOJIOTHYECKUX MPOOIIeM;



* UCIOJIb30BaHWE MPUOOPETEHHBIX OMOJOTMYECKUX 3HAHUW W yMEHUU B MOBCEIHEB-
HOM >KM3HHM JJIsl OLICHKU TMOCJEACTBUM CBOCH NESITEIHHOCTH (U AEATEIIBHOCTH JPYTUX
JIOJICH) 10 OTHOIICHHUIO K OKPYXKarollel cpeje, 3I0POBBI0 JAPYTUX JtoaeH U coO-
CTBEHHOMY 3JI0pPOBbIO; 000OCHOBaHHE M COOJIIOJICHUE Mep MPO(UIAKTUKH 3a00JIeBa-
HUM, OKa3aHWe IMEPBOM IMOMOIIM IMPH TpaBMax, COOJIOJEHHUE MpaBUJ MOBEJACHUS B

npUpoe.



1.3.2. [linanupyemble pe3yJibTaThl 0CBOCHHS 0011e00pa30BaTeIbHON AMCUUILIMHBI B c00TBeTcTBUM ¢ ®I'OC CIIO u Ha ocHOBe

Proc Coo

Oco6oe 3Hauenue aucuuruiiHa umeer npu Gopmupoanuu u pazsutun OK u IIK cnenumansHoctn 35.02.01 JlecHoe u e-

COITAPKOBOE XO35IUCTBO

Koa m HaumeHoBa-
Hue gopMHupyeMbIX
KOMIIEeTeHIM i

I[Inanupyembie pe3ybTaThl 0CBOCHHS THCIUILIUHBI

O6mme!

JMCHUIIMHAPHbIE?

OK 01. Beibupats
CIOCOOBI PEIICHUS
3aja4 npodeccuo-
HAJILHOM JICATEIbHO-
CTH MPUMEHUTEIIEHO K
Pa3TUYHBIM KOHTEK-
cTam

B yacTu Tpy10BOr0 BOCIIUTAHMS:

- TOTOBHOCTb K TPYAy, OCO3HAHHWE LIEHHOCTH MAacTEepCTBa, TPY-
Ioarooue;

- TOTOBHOCTh K aKTHUBHOH JEATEIbHOCTU TEXHOJOTMYECKOH U
COLIMAIBHOW HANpaBIEHHOCTH, CIHOCOOHOCTh WHUIIMHPOBATH,
IUIAHUPOBATh U CAMOCTOSITEJILHO BBIINOJHATH TAaKylO JESITElb-
HOCTb;

- UHTEpeC K pa3iauyuHbIM chepaM npodhecCuOHATBHON AesITeNb-
HOCTH,

OBnaseHre YHUBEPCAIBHBIMH Y4Y€OHBIMH IO3HABATEIbHBIMU
JEUCTBUSIMHU:

a) 0a3oBble JJOrHYeCKHUe JeHCTBUSA:

- CaMOCTOATEIbHO (OPMYIMPOBaTh U aKTyaJIM3UpPOBaTh MpO-
OyieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHMS IS
CpaBHEHUS, KJIaccuPpuKauu u 0000IICHUS;

- ONpeAeNATh el JeATEIbHOCTH, 3aJaBaTh NapameTpbl U

- copMHUPOBATH 3HAHUSA O MECTE U POJIK OUOJIOTHH B CH-
CTeME €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEH-
HOW E€CTeCTBCHHOHAYYHOH KapTHHBI MHUpPA, B IO3HAHHH
3aKOHOB IIPHUPOJBI M PEIICHUN KHU3HEHHO BA)KHBIX COILIH-
AJIbHO-3THYCCKHNX, DKOHOMHUYCCKHUX, DKOJIOTHYCCKUX HpO-
OJieM YeJIOBeYeCTBa, a TAKXKE B PEIICHUU BOIIPOCOB pally-
OHAJILHOTO TPUPOJONONIB30BAHMS; B (OPMUPOBAHUU
[IEHHOCTHOTO OTHOIIICHUS K MPHUPOJIC, OOIIECTRY, YEIOBE-
KY; O BKJIaJle POCCUNCKHX U 3apYyOEKHBIX yYEHBIX - OHO-
JIOTOB B pa3BUTHE OMOJIOTHH; (PYHKIIMOHAIBHON IpaMoT-
HOCTHU YeNlOBEeKa JJIs PelIeHuUs KU3HEHHBIX MpoOeMm,

- YMeTh BIAJETh CUCTEMOU OMOJOTMYECKUX 3HAHUHU, KO-
TOpafl BKJIIOYACT.

OCHOBOITIOJIararouimue 6I/IOJ'IOFI/I‘~I€CKI/I€ TepMI/IHBI U TIOHJI-
TUs ()KU3HB, KJIETKA, TKaHb, OpPraH, OpTraHu3M, BUJI, TTOMY-
JSAUS, dKOCUCTeMa, OmoreHo3, ouocdepa; mMeradom3M,
roMeocTas, KIETOYHBI MMMYHUTET, OMOCHHTE3 Oenka,

! Vxasbisatotes auuHOCTHBIE H MeTtanpeametHsle pe3ynbraTsl 13 PI'OC COO (B mocnenneit penakimu ot 12.08.2022), hopmupyemsie 061meo0pa3oBaTeabHON TUCIAIUTHHON

2 JucnunirHapHble (IpeMeTHbIE) pe3yibTaThl ykasbiBatoTcs B cootBercTBHM ¢ PT'OC COO (B nocnenneit penakuuu ot 12.08.2022)
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KPUTEPUU UX TOCTHIKEHUS;
- BBISIBJISITh 3aKOHOMEPHOCTH U NMPOTUBOPEUHUS B paccMaTpUBa-
€MBIX SIBJICHUSIX;

- BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTh, OIICHUBATh COOTBET-
CTBHUE PE3yJbTATOB IIJIIM, OIICHUBATh PUCKH TOCIIEICTBUN Jie-
ATEJIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEUICHUU >KU3HEH-
HBIX ITpo0JIeM

0) 0a30BbIe HccCJIe0BATEIbCKHE 1eCTBUS:

- BIIQJICTh HABBIKAMU y4€OHO-HCCIIEIOBATEILCKON M TPOEKT-
HOM NI TEIbHOCTH, HAaBBIKAMU pa3pelieHust mpooieM;

- BBIABJIATH NMPUYHMHHO-CIICJICTBEHHBIE CBA3M U aKTYaIU3UPO-
BaTh 3aJa4y, BBIIBUTATh TUIIOTE3Y €€ PEIICHUs], HAaXOIUTh ap-
TYMEHTHI Ui JO0Ka3aTellbCTBa CBOMX YTBEP)KICHUH, 3a/1aBaTh
napameTpbl U KpUTEPUU PEIICHNUS,

- aHaM3UPOBATH MOJYYEHHBIE B XOJE PEIICHUs 3aJadu pe-
3yJbTaThl, KPUTUYECKH OIIEHUBATH UX JJOCTOBEPHOCTH, TPOTHO-
3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

- YMeTh MEPEHOCHUTh 3HAHUS B MO3HABATEIbHYIO U MpaKTHYe-
CKYIO 00J1acTH KHU3HEACSITebHOCTH;

- yMeTh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00Ma-
CTEH;

- BBIJIBUTATh HOBBIE HJIEH, MpEJjIaratb OPUTHHAIBHBIC MMOIXO0-
JIbI U PETIICHMS;

- CIMIOCOOHOCTh UX WCIOJIb30BAHUS B IMO3HABATEIIHHOM U COIU-
aJIbHOM NMPAKTUKE

OMOMONIUMEpBI, IUCKPETHOCTh, CaMOPETYJISIIHSA, CaMO-
BOCIIDOM3BEJICHHE, HACIIEICTBEHHOCTh, W3MEHUYUBOCTb,
HHEPro3aBUCHUMOCTb, POCT U Pa3BUTHUE);

Ouosiornyeckue Teopuu: kiaerouHas teopus T. IlIBanHa,
M Illneitnena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOTO
nvmmynuteta I1. Dpmux, U.1. MeynukoBa, XpoMOCOMHast
Teopus HacieacrseHHocTH T. Moprana, 3aKOH 3apOJbl-
meBoro cxoacrsa K. baspa, spomonnonHas teopus Y.
JlapBuHa, CUHTETHYECKAss TEOPUS HBOJIFOLUMH, TEOPUS aH-
tporiorene3a Y. JlapBuHa; teopust O6uoreoneHosa B.H.
CyxauéBa; yuenus H.M. BaBunosa - o LleHTpax mMHOro-
00pa3ust U MPOUCXOXKICHUS KYJIbTYPHBIX pacTenuit, A.H.
CeseprioBa - 0 IyTAX M HaNpaBICHUIX 3Boatouuu, B.M.
BepHnanckoro - o 6uocdepe;

3aKOHBI (€1MHOOOpa3usi MOTOMKOB IEPBOI0O IOKOJIEHUS,
pacIIeIUIEHUs] TPU3HAKOB, HE3aBUCUMOTO HAaCJIEIOBaHUS
npu3HakoB I'. MeHuens, CUEIIEHHOTrO HacCleI0BAHUS
IIPU3HAKOB M HAPYILIECHMS CleIuIeHus TeHoB T. MopraHna;
TOMOJIOTMYECKUX PSIOB B HACJIEICTBEHHON H3MEHYMBO-
cru H.M. BaBunosa, remerndeckoro pasHoBecus JIxk.
Xapau u B. BaiinGepra; 3apoasimeBoro cxonactsa K.
bapa, Guoreneruueckoro 3akoHa 3. ['ekkenst, . Mrome-
pa);

MPUHILIMIIBI (YUCTOTHI FaMeT, KOMIUIEMEHTApHOCTH);
npaswia (MmuHuMyMa FO. JInOuxa, sKoJI0rHueckor nmpa-
MUJIBI YHCEeT, OMOMACChl U SHEPTUH);

runore3bl (koauepBatHo A.M. OnapuHa, NepBUYHOIO
oyneona J[x. Xonaeiina, mukpocgep C. Doxkca, pubo3u-
Mma T. Yek);




- copMHUPOBATh YMEHHS PACKPHIBATH COACPKAHUE OCHO-
BOIOJIATAIOIIUX OMOJIOTHYECKUX TEOPUM U THUIOTE3: Kile-
TOYHOH, XpPOMOCOMHOM, MYTallMOHHOM, 3BOJIIOIIMOHHOM,
MIPOMCXOKICHUS KU3HHU U YEJIOBEKA; BIAJICHUE CUCTEMOM
3HaHUH 00 OCHOBHBIX METOJAaX HAyYHOTO IO3HAHWS, HC-
MOJIB3YEMBIX B OWOJIOTHYECKUX HCCIICIOBAHUSIX IKHUBBIX
00BEKTOB M IKOCHCTEM (ONHUCAHKE, U3MEPCHHE, TPOBEJIC-
HHE HAOJIOACHUI); CITOCOOaMU BBISBIICHUS U OIEHKH aH-
TPOTIOTEHHBIX U3MEHEHUH B MPUPO/IE;

- chopmMHpoBaTh YMEHHUS PACKPBIBATH OCHOBOIIOJIATAO-
mye OMOJIOTMYECKHEe 3akoHbl M 3akoHoMepHoctH (I
Mennens, T. Moprana, H.A. BaBunosa, 3. I'ekkeins, O.
Mronnepa, K. bapa), rpaHuisl u1X NpUMEHHUMOCTH K K-
BBIM CHCTEMaM;

- YMETb BBIJICJISITH CYIIECTBCHHBIC TPU3HAKU:

CTPOCHHSI BUPYCOB, KJIETOK MPOKAPHOT U DYKAPUOT; OJI-
HOKJIETOUYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB,
OMOreo1eH030B, SKOCUCTEM U OHOCchephl;

CTPOEHHSI OPraHOB U CHUCTEM OPraHOB PAaCTEHUM, KUBOT-
HBIX, YeJIOBEKAa; MPOLECCOB KU3HEACSATEIbHOCTH, TIPOTE-
KaloUIMX B OPTaHM3Max PacTeHH, KUBOTHBIX M YEJIOBE-
Ka,

OMOJIOTMYECKUX TMPOIIECCOB: OOMEHa BemecTB (MeTado-
Tu3M), UHQOpPMALUKM U TMPEBpALICHUs] SHEPruu, Opoxe-
HUS, aBTOTPO(HOTrO M reTepoTpOPHOrOo TUIOB MHUTAHUSA,
(dboTOoCHHTE3a U XEMOCHUHTE3a, MUTO3a, ME03a, TaMeTore-
He3a, AMOpHOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA,
Pa3MHOKEHHUSI, WHIUBUIYAIbHOIO Pa3BUTHUS OpPraHU3Ma
(oHTOreHe3a), B3aUMOJEHCTBUSI T€HOB, T€Tepo3uca; Aeil-




CTBHM HCKYCCTBEHHOTO 0TOOpa, CTaOWJIM3HPYIOLIETO,
JBIDKYILETO M Pa3phIBAIONIETO €CTECTBEHHOrO 0TOOpa;
aJUIONATPUYECKOr0 M CUMIATPUUECKOro BMJI000pa3oBa-
HUS; BIMSHUS JABWXKYUIMX CHJI 3BOJIOLMU Ha TeHO(OH
HOMYJISILUK; TPUCIIOCOOJIEHHOCTH OPraHu3MOB K cpejie
oOuTaHus, YepeloBaHMs HANpaBJICHUH 3BOJIOLMU; KpY-
rOBOpPOTA BEILIECTB U MOTOKA SHEPTHH B YKOCHCTEMAX;

- TpHOOpEeCcTH OIBIT NPUMEHEHHS OCHOBHBIX METO/OB
HAyYHOTO TIO3HAHUS, WCIONB3yeMBbIX B OHOJOTHH:
HAOJIOCHUST ¥ OTNMCAaHUS JKUBBIX CHCTEM, MPOIECCOB U
SBJICHUI; OpraHu3alllyd U INPOBEJEHUS OHMOJOTHYECKOIrO
HKCIEPUMEHTA, BBIIBUKEHUS T'MIIOTE3, BBIABIATH 3aBU-
CUMOCTH MEX]ly UCCIIEAYEMbIMU BETUYNHAMU, OOBSICHATh
IIOJIy4eHHbIE pe3ysbTaThl U (OPMYJIUPOBATH BBIBOJBI C
HCIIOJIb30BAHUEM HAYYHBIX ITOHATUH, TEOPUH U 3aKOHOB;

- chopMUpOBaTh YMEHHS BBLICIATH CYIIECTBEHHBIC MPH-
3HaKH BHPYCOB, KJIETOK IMPOKAPHOT M IYKAPHOT; OIHO-
KJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, BHJIOB,
OMOreoLeHO30B U 3KOCHUCTEM; OCOOEHHOCTH IPOLECCOB
oOMeHa BEIECTB U MPEBPAILECHUs SHEPTUH B KIIeTKe, (o-
TOCHHTE3a, MJIACTUYECKOI0 U 3HEPreTHUecKkoro obMeHa,
XEMOCHHTE3a, MUT03a, Mel03a, OIIOA0TBOPEHHUS, Pa3BU-
TUSL U Pa3MHOXEHHUs, WHAWBHUIYAIBHOTO Pa3BUTHUS Opra-
HU3Ma (OHTOreHe3a), OOpPHOBI 3a CYLIECTBOBaHME, €CTe-
CTBEHHOTO 0TOOpa, BUA000pa30BaHUsl, IPUCIIOCOOICHHO-
CTH OPTaHU3MOB K Cpejic OOMTaHHS, BIUSHUS KOMITOHEH-
TOB YKOCHCTEM, aHTPOITOTEHHBIX U3MEHEHUH B SKOCHCTE-
MaX CBOEW MECTHOCTH, KPYrOBOPOTa BEIIECTB U IMpeBpa-
IIEHHE YHEPTUU B Ouocdepe;




- chopMUpPOBaTH YMEHUSI MPUMEHSTH MOJIyUYCHHBIC 3HA-
HUS 1711 OOBSICHEHUsI OMOJIOTHYECKUX MTPOIIECCOB U SIBJIC-
HUW, JUISI TPUHATHS NPAKTUYECKUX PEIICHH B IOBCeE-
JTHEBHOM KH3HU C IeJbl0 o0ecredeHus 0e30MacHOCTU
CBOETO 3/I0POBbSl U 370POBbS OKPYKAIOIIMX JOJAEH, CO-
Onro/IeHUsT 3J0pOBOr0 00pasa >KM3HU, HOPM TPaAaMOTHOTO
MOBEJICHUSI B OKPY>KAIOLIEH MPUPOJHOM Cpeae; MOHUMA-
HUE HEOOXOIAMMOCTH HCIONb30BAaHUS JOCTHXKEHUH CO-
BPEMEHHOW OMOJIOTHH M OMOTEXHOJIOTUH JJISl palliOHAIb-
HOTO MPUPOIOIIONIB30BAHUS; YMEHHUE HUCIIOIB30BATh COOT-
BETCTBYIOIINE apPTyMEHTHI, OMOJIIOTUYECKYIO TEPMHUHOIIO-
TUI0 U CHMBOJIMKY JJIA JI0Ka3aTelIbCTBAa POJCTBA Opra-
HU3MOB Pa3HbIX CHUCTEMAaTUYECKHUX TPYII; B3aUMOCBSI3H
OpPraHU3MOB U CpeJibl OOUTaHUs; €IUHCTBA YETOBEUYECKUX
pac; HeoOXOIMMOCTH 3I0pOBOTO 00pas3a >KM3HHU, COXpa-
HEHUsl pa3sHOOOpa3us BUIOB M 3KOCHUCTEM, KaK YCIOBHS
COCYIIIECTBOBAHMSI IIPUPOJIBI U YEIIOBEYECTBA;

- chopMHUpOBATh YMEHHUS periaTh OMOJIOTHYECKUE 3a/1a4H,
COCTaBJISITh T€HOTUINHMYECKUE CXEMbl CKPEIIMBAHUS IS
pPa3HbIX TUIIOB HACIEJOBaHUS MPU3HAKOB Y OPraHU3MOB,
COCTaBJISITh CXEMBbI NIEPEHOCA BEIIECTB U SHEPIHH B JKO-
cuctemax (IleMd TMUTAHUS, THILIEBHIE CETH), BBISBIATH
MIPUYUHHO-CIICACTBEHHBIE CBSI3M MEX]Yy HCCIIEIyeMbIMHU
OMOJIOTUYECKIUMHU 00BEKTaMH, TIPOIECCAMU U SIBJICHUSIMU,
JIe7aTh BBIBOJIBI U TIPOTHO3BI HA OCHOBAHUH TIOJIYYCHHBIX
pEe3ynbTaTOB;

- chopMHpOBaTH YMEHHsI KPUTHYECKU OIEHWBATh WH-
dbopMaruio GMOTOTHIECKOTO COIeP KAHUS, BKITFOUAIOITYIO
MICEB/IOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB




(cpencTBa MaccoBoi MH(pOpPMAIMK, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl); THTEPIPETUPOBATh 3TUUECKHE ACIIEKTHI CO-
BPEMEHHBIX UCCIIEZIOBaHUI B OMOJIOTMH, MEAULIMHE, OUO-
TEXHOJIOTUH; paCCMaTPUBATh TJ100aIbHbIE SKOJIOITMYECKHUE
po0JIeMbl COBPEMEHHOCTH, (OpPMUPOBATH MO OTHOIIE-
HUIO K HUM COOCTBEHHYIO IO3MLIMIO, YMEHHE OLEHUBAThH
ATHYECKHE ACHEKThl COBPEMEHHBIX HCCIEIOBAHUN B 00-
JacTu OMOTEXHOJOTMM M TE€HETUYECKUX TEXHOJOTUMN
(KJIOHMpOBAaHUE,  HMCKYCCTBEHHOE  OILIOJOTBOPEHHE,
HaIpaBICHHOE U3MEHEHUE T'€HOMA M CO3/l1aHUE TPAaHCIEH-
HBIX OPraHU3MOB);

- copMUpOBaTH YMEHHUS CO34aBAaTh COOCTBEHHbIE MHCh-
MEHHBIE U YCTHBIE COOOIIEHUS] HA OCHOBE OMOJIOrMYECKON
uHpOpMALUU U3 HECKOJIbKUX UCTOYHUKOB, IPAMOTHO HC-
M0JIb30BaTh MOHATUIHBIN anmapaT OMOJIOTHH;

- YMETb BBIIBUTATh TUIIOTE3bl, MPOBEPATH MX 3KCIEpPU-
MEHTAJIbHBIMHU CPEJICTBAMH, GOPMYIUPYS LETIb UCCIIEN0-
BaHUs, aHAJIM3UPOBATh IOJYUYEHHbIE PE3YyibTaThl U Jie-
JIaTh BBIBOJBI;

- IIPUHUMATh Y4acTHE B HAyYHO-HCCIEN0BATENbCKON pa-
00Te 1o OMOJIOIruH, SKOJIOTUU M MEAMILIMHE, TPOBOIUMON
Ha 0a3e MIKOJIBHBIX HAyYHBIX OOLIECTB U MyOJIMYHO Ipe-
CTaBJISITh TIOJYyYEHHBIE pPE3yJbTaThl HA YYEHHMYECKHX
KOH(EpeHIMSIX Pa3HOro YPOBHS;

OK 02. Hcnonp3oBaTh
COBpPEMEHHBIE Cpe/l-
CTBa MOMCKA, aHATIN3a
U MHTEPIIPETALUH
UHpOpMAaLIUU U UH-

B o0nacTu IeHHOCTH Hay4YHOTO MMO3HAHUSA:

- c(OpMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKM U OOIIECTBEHHOMH
NPaKTUKHA, OCHOBAaHHOI'O HAa JIUAJOTe KYyJIbTYp, CIIOCOOCTBYIO-
IIETO0 OCO3HAHHIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;

- chopMHpOBaTH YMEHHsI KPUTHYECKU OIEHWBATh WH-
dbopmario GMOJIOTHYECKOTO COIeP KaHMs, BKITFOUAIOIIYIO
MICEBJOHAYYHbIE 3HAHUA U3 PA3IUYHBIX HCTOYHUKOB
(cpenctBa maccoBoil WH(GOpPMAIIUK, HAYYHO-TIOMYJISPHBIE
MaTepuaibl); HHTEPIPETUPOBATh STUUECKHE ACTIEKTHI CO-
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(dbopMaImoHHbIE TEX-
HOJIOTHH JIJIs1 BBITIOJI-
HEHUs 3a1a4 npodec-
CHOHAJIbHOM JesTelb-
HOCTH

- COBEPIUCHCTBOBAHUE SA3BIKOBOM M YHUTATEIILCKOM KYJIbTYpbI
KaK CpelCTBa B3aUMOJICHCTBUS MEXKIY JIIOJbMU M IO3HAHUS
MUDA;

- OCO3HAaHME LIEHHOCTH HAy4YHOW IEATENBHOCTH, T'OTOBHOCTb
OCYILIECTBIIAITh IIPOEKTHYK0 M MCCIEINOBATEIbCKYIO JAEATEIb-
HOCTb MHIMBUAYAJIBHO U B IPYIIIE;

OBnageHne yHUBEPCATbHBIMH y4eOHBIMU I103HABATEIbHBIMHU
JEHCTBUSIMU:

B) pabota ¢ napopmarmei:

- BJIaJICTh HABBIKAMH MOJY4YeHUS HH(DOPMAIIMHN U3 UCTOYHHKOB
pa3sHBIX THUIIOB, CaMOCTOSITEJIbHO OCYLIECTBJIATH ITOMCK, aHa-
JU3, CUCTEMATH3allMI0 M MHTEpIpeTanuio HHpopMaluu pas-
JUYHBIX BUJIOB U ()OPM IPECTABICHMUS;

- CO3/1aBaTh TEKCThI B pa3IMYHbIX (popMaTax ¢ y4eToM HazHa-
YeHus MH(pOpManu M IENeBOW ayAUTOPUH, BBIOMpAs ONTH-
MaJlbHYIO (POpMY IPEICTABICHUS U BU3YyaIIU3allHH;

- OLIEHUBAThH JIOCTOBEPHOCTH, JIETUTUMHOCTh MH(OPMAIINH, €€
COOTBETCTBUE MPABOBBIM U MOPAIbHO-ITHUYECKUM HOpPMaM;

- HCII0JIb30BaTh CPEICTBAa HHPOPMALIMOHHBIX U KOMMYHHUKAIH-
OHHBIX TEXHOJIOTMH B PEUIEHMM KOTHUTHBHBIX, KOMMYHHKa-
TUBHBIX U OPTaHU3AIMOHHBIX 33J]au ¢ cOOII0IeHueM TpeOoBa-
HUI SPrOHOMUKH, TEXHUKH O€3011aCHOCTH, TUTHEHBI, Pecypco-
cOepexxeHMsl, MPaBOBbIX U ATHMUECKUX HOPM, HOpM HH(pOpMa-
IIMOHHOM 0€30ITaCHOCTH;

- BJI/IETh HAaBbIKAMU PacloO3HABaHUS M 3alllUThl HHGOpMAIUH,
MH(}OPMaLMOHHON 6€30MaCHOCTH JIUYHOCTH

BPEMEHHBIX HCCIICOBaHUI B OMOJIOTUH, MEAULIMHE, OHO-
TEXHOJIOTUH;

- MHTEPIPETUPOBATH 3TUYECKUE ACIEKTHI COBPEMEHHBIX
UCCIIIOBAaHUN B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh TIJ100aJbHBIE HKOJOTHMUYECKUE MPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH 110 OTHOUIEHUIO K HUM
COOCTBEHHYIO MO3MIIMIO, YMEHHE OLEHHBATH ITUYECKHE
acTeKThl COBPEMEHHBIX HCCIEIOBaHUNH B oOjacTu Owmo-
TEXHOJIOTUM M TE€HETHMYECKUX TEXHOJIOTMH (KJIOHMpOBa-
HHE, MCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIPABICHHOE
U3MEHEHHE I€HOMa M CO3JAaHME TPAHCI'€HHBIX OpraHu3-
MOB);

- copMUpOBaTH YMEHUS CO34aBaTh COOCTBEHHbIE IMHCh-
MEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE OMOJIOrMYECKON
MH(pOpMaLUU U3 HECKOJIbKUX MCTOYHHUKOB, TPAMOTHO HC-
10JIb30BaTh MOHATUHWHBIN anmnapar OMoJ0ruu

OK 04. 3¢dextuBHO
B3aUMO/ICIICTBOBATh U
paboTaTh B KOJUIEKTH-

- TOTOBHOCTb K CaMOpPa3BUTUIO, CaAMOCTOATCIBHOCTH U CaMO-
ONIPCACIICHUIO,
-OBJIaICHUC HaBbIKaMH yqe6H0-I/ICCJ'ICIIOBaTCJ'ILCKOI71, IMPOCKT-

- C(I)OpMPIpOBaTL YMCHUA CO31aBaTb COOCTBEHHBIC IMHCh-
MCHHBIC U YCTHBIC COO6I_I_ICHI/I$I Ha OCHOBE OMOJIOrMYECKOU
I/IH(I)OpMaI_II/II/I N3 HECKOJIBKUX UCTOYHUKOB, I'PAMOTHO UC-
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B€ 1 KOMaHIC

HOU U COIMAJIBLHOM 1€ TEIbHOCTH;

OgiaieHHe YHUBEpPCAJIbHBIMHM KOMMYHHMKATHBHBIMH JIeii-
CTBUSAMM:

0) coBMecTHasI 1eSITeTbHOCTD!

- IIOHMMATh U MCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW U UH-
JTUBHUyaIbHON paboThI;

- IPUHUMATh LIEJIM COBMECTHOW JEATEIBHOCTH, OPraHU30BbI-
BaTb U KOOPJAMHHUPOBATH JEUCTBUSA IO €€ JOCTHKEHHUIO: CO-
CTaBJAThH IUIAH JEHCTBHUM, paCIpEAesATh POJIM C y4ETOM MHeE-
HUM Y4aCTHUKOB 00CYK/1aTh Pe3yJIbTaTbl COBMECTHOM pabOTHI;
- KOOPJIMHUPOBATH U BBINOJIHATH PabOTy B YCIOBUAX peabHO-
ro, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/IEHCTBHS;

- OCYUIECTBJIATh IIO3UTHBHOE CTPAaTErMYECKOE IOBEJCHHUE B
pa3IMYHBIX CUTYalMsIX, MPOSIBIATh TBOPUECTBO U BOOOpaxe-
HUe, ObITh HHULIUATUBHBIM

OBiajeHue YHMBEPCAJIBHBIMH PEryJisiTUBHBIMHM [1eiCTBHU-
MU :

) NPUHSITHE Ce0s U APYTUX JIO/IE:

- IPUHUMATh MOTUBBI U ApIYMEHTBI JPYTUX JIFOAEH ITPH aHAIIU-
3¢ pe3yJIbTaTOB JACATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIIUOKH;

- pa3BUBaTh CMIOCOOHOCTh MOHMUMATh MHUP C MO3ULMHU JPYroro
YeJI0BeKa

MI0JIb30BaTh MOHATUIHBIN anmapaT OMOJIOTHH;

- YMETb BBIIBUIAaTh TMIIOTE3bl, MPOBEPATH MX 3KCIIEpPU-
MEHTaJIbHBIMH CpPEICTBaMU, (HOpMYyIUpYs LeIb UCCIeN0-
BaHUs, aHAJIN3UPOBATh IOIYYCHHBIE PE3YyJIbTAThl U JiE-
JIaTh BBIBOJBI;

- IIPUHUMATh Y4acTHE B HAyYHO-HCCIEN0BATEIbCKON pa-
60Te 1o OMOJOrHUH, SKOJIOTUN M MEAHMIMHE, TPOBOIUMON
Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB U MyOJUYHO MpeI-
CTaBJISITh IIOJyYEHHbIE pE3yJIbTaThl Ha YYEHHUYECKHX

KOH(EepEHIUIX pa3HOTO YPOBHSA

OK 07. ConeiicTBO-
BaTh COXPAaHECHHIO
OKpY>Karolleu cpeibl,
pecypcocOepexeHuto,
MPUMEHSTh 3HAHUS 00
M3MEHEHUU KJIMMaTa,

B o061acTH 3K0J10rMYeCKOr0 BOCIIUTAHNA:

- c(hopMHPOBAHHOCTH SKOJIOTMYECKON KYJIbTYphl, TOHUMaHHE
BIIMAHHUS COITUAJIBHO-DKOHOMHUYCCKUX HpOHeCCOB Ha COCTOAHHEC
OPUPOTHON W COIMAIBHON Cpelbl, OCO3HAHWE TI00AILHOTO
XapakTepa YKOJIOTUYECKUX MPOOIIeM;

- TUIAHUPOBAHUE U OCYILECTBICHHUE JCUCTBUN B OKpYyKarouei

- BJIAJETh CHUCTEMOM 3HAHWI 00 OCHOBHBIX METOHaX
HAy4YHOTO TIO3HAHUSA, HMCIOJIB3YEMbIX B OHOJIOTHYECKUX
WCCJIEIOBAHUSX JKUBBIX OOBEKTOB M DKOCHUCTEM (OmHUca-
HUE, U3MEpEeHHe, MPoBeleHne HaOM0IeHn); criocobaMu
BBISIBJICHUS M OIICHKHA aHTPONOT€HHBIX U3MEHEHUH B MpHU-
poac;
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NPUHIUITBI OepexIIn-
BOT'O ITPOU3BO/ICTBA,
a3 dexTuBHO NeH-
CTBOBAaTh B UPE3BbI-
YaHBIX CUTYaIHsX

cpelie Ha OCHOBE 3HAHUS LIeJie YCTOMYMBOIO Pa3BUTHUS Y€JO-
BCUCCTBA;

AKTHBHOE HEMPHATHE JEHCTBHUM, MPUHOCAIIUX BpEl OKpYKa-
IOIIIEH cpejie;

- YMEHHE IPOTHO3UPOBATh HEOJArONMPHUATHBIE IKOJIOTHYCCKUE
MOCJIC/ICTBHSI TIPEANPUHUMAECMBIX JCHCTBUM, IMPEI0TBpaIiaTh
HX;

- pacUIMpeHHE OIbITa JACSITEIHHOCTH SKOJOTUYECKOW HaIpaB-
JIEHHOCTH;

- OBJIAJICHUC HABBIKAMHU Y4eOHO-HCCIICIOBATEIBCKOM, TTPOCKT-
HOU U COLIMAILHOU EITENbHOCTHU

- YMETh BBISBJIATH OTIIMYUTEIbHBIC TPU3HAKH )KUBBIX CH-
CTEeM, B TOM YHCJie TpUOOB, PACTEHHI, dKUBOTHBIX U YEJIO-
BEKa; IPHUCIIOCOOJEHHOCTh BHUJIOB K cpene oOuTaHus,
a0MOTUYECKUX U OMOTHYECKMX KOMIIOHEHTOB 9KOCUCTEM,
B3aMMOCBSI3€ OPraHU3MOB B COOOLIECTBAX, aHTPOIIOTEH-
HBIX U3MEHEHHH B 9KOCUCTEMAX CBOEI MECTHOCTH;

- YMETh BBIJCIATH CYIIECTBEHHbIC MPU3HAKH OMOJIOTHYE-
CKHX TIPOIIECCOB: OOMEHa BemiecTB (MeTa0oJIMu3M), WH-
dopmanmu u TpeBpamieHHs] YHEPruu, OpOXKEHUs, aBTO-
TPOGHOTO U TETEPOTPOPHOTO THIIOB MHUTAHUS, (POTOCHH-
T€3a U XEeMOCHHTE3a, MUTO3a, Meii03a, raMeToreHes3a, M-
OpuoreHesa, MOCTIMOPHOHAIBHOTO pa3BUTHS, Pa3MHO-
KEHMS, MHJUBHIyaJIbHOI'O pa3BUTHs OpraHu3Ma (OHTOre-
HE3a), B3aUMOJIEMCTBUS TI'€HOB, TreTepo3uca; JeicTBUi
HCKYCCTBEHHOI'O 0TOOpa, CTaOWIM3UPYIOLIETo, IBUXKY-
IIET0 ¥ Pa3pbIBAIOIIETO €CTECTBEHHOIO0 0TOOpA; ajionar-
PUYECKOr0 M CUMIATPUYECKOr0 BU000pa30BaHuUs; BIUS-
HUS IBIKYIIAX CHJI SBOJIIONIMN Ha TeHO(MOH/T TIOMYIISIIIHN;
IPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpeie OOUTaHus, ye-
pelloBaHUsl HaIpaBJIEHUH HBOJIOIMM; KPYroBOpOTa Be-
IIECTB M ITOTOKA YHEPTUH B IKOCHCTEMAX

[IK 3.3

[InanupoBars,  OCy-
LIECTBIISITh U KOHTPO-
JUpOBaTh PpEKpealHu-
OHHYIO JIESITEIBHOCTb.
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1.4. PexomeHnayemMoe KOJIMYECTBO YACOB HA OCBOEHHe padoyeil mporpam-
Mbl Y4eOHOH THCHMIIJIMHBI:
MaKCcHUMaJbHOU yueOHON Harpy3ku oOyuatomierocs 141 gac, B Tom uncie:
o0s13aTeNIbHOM ayJIUTOPHOM ydueOHOW Harpysku oOydaromierocs 117
YacoB:
JeKkuu — 78 4acoB
MPaKTUYECKUE 3aHATUS — 39 JacoB
caMocTosiTesbHas paboTta odyuaromierocs — 18 yacos
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHUTIJIAHBI

2.1. O0beM yueOHOM TMCHMILUIMHBI M BHAbI Y4€0HOI padoThI

Bun yuyeOHo# padoThI

O0BeM yacoB

MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 141
O0s3aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 117
B TOM YHUCIJIE:

JIEKIIUU 78
NPAKTUYECKHUE 3aHATHS 39
IIpomedicymounas ammecmayusi 8 popme 3K3amMeHa 80 2 cemecmpe 2
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2.2. TemaTu4ecKkuii MJIaH U cojiepKaHue y4eOHOi Aucuunmiuiabl buosorus

HaumenoBanue Coaep:xanue y4eOHOro Marepuasa (0CHOBHOE U NpodecCHOHAIBHO-0PHEHTHPOBaHHOe), 1adopaTop- ef\)f:;- ®opmupyemble
pa3aesioB M TeM Hble H NIPAKTHYECKHE 3AaHATHSA, NIPUKJIATHON MOXYJIb (IIPH HAJTUYHH) cOB KOMIIETCHIIM U
1 2 3 4
Pa3nea 1. Knerka — cTpyKTYpHO-()yHKIMOHAJILHAS €IMHHUIIA }KUBOT'0
Tema 1.1. OcHoBHoOe€ coepxaHue
buoJorusi Kak  |Byonorus kak Hayka. CBA3b OHOJNOTHH C IPYTMMH HAyKaMH: OHOXUMHS, GnodH3nKa, GHMOHNKA, TeHOTeorpa- 2
Hayka ¢ust u ap. Posib m MecTo 6uosIOTMU B POPMUPOBAHUM COBPEMEHHON HAYYHOW KAPTHHBI MUPA. 3HAUEHUE OK 02
Ounonoruueckux 3HaHui. Mcropus 6uosoruu. 3HaueHUe HUTOJIOTUY JJIsl Pa3BUTHs OMOJIOTUU U TIO3HAHUS
npUpOBl. METOBI IIUTOIOTUI: MUKPOCKOMIHSL, XpoMaTorpadus, 31eKTpodopes, MEeTo 1 MEYEHBIX aTOMOB,
muddepeHnraIbHOe HeHTPUYTHPOBaHHE, KYIbTYpa KIETOK
Tema 1.2. O0mas | OcHOBHOE co/lep:KaHue 4
XapaKTePUCTUKA |Pa3zHooOpasue ouocucteM. Opranu3aius OMOJIOTHYSCKUX CUCTEM. Y POBHH OpraHU3aIlliu OMOCUCTEM: MOJIe-
KU3HHA KYJISIPHO-T€HETUYECKUI, OPraHOUIHO-KJIETOYHBINA, OpraHU3MEHHBIN, ONYJIALIMOHHO-BUI0BOM, 3KOCUCTEM-
HBII (OHoreoleHoTHYeCKui ), 6uochepusiii. Hayku, n3ydaromue 61ojaornueckre 00beKThl Ha pa3HbIX ypOB-
HSIX OpraHu3anuu xu3Hu. OO0I1as xapakTepucTHKa )KU3HU, CBOMCTBA )KUBBIX cucTeM. [Iporecchl, mpoucxo- OK 02
Jsiue B OuocucTeMax
IIpakTnyeckne 3aHATHA 4
YPOBHHU OpraHu3alUy )KUBON MaTepuu
Tema 1.3. OcHoBHOE coiep:KaHue 6
buosnornueckn | Xummueckuii cocrap kiietku. Heopranuueckue BelecTBa KIETKH, X GHOJOTHYECKAS POJTb.
BaiKHbIC XUMH'I€- |OpraHuyeckue BelecTa kieTku. buonornyeckue noaumepsl. benku. CTpykTypa 1 pyHKIUN OEIKOBOM MO-
CKUE COCIMHEHUS | nexysbl. DepMeHTHI, MPUHIIMI UX ASUCTBUS. YTIeBoabl. bronornueckue GyHKIMM yTIeBOA0B. OK 01
Jlununel. O6mwmii miad crpoenus. I'uapodpunbHo-TUapodhoOHbIE cBolicTBa. Kinaccudukanus nunuaos. buo- OK 02
norudeckue Gpynkunu munuaoB. AT®. Ctpoenue monexkynsl AT®. buonornueckue pynkunu ATO OK 04
[IpakTnyeckue 3aHATHS 8

buonornyeckoe 3HaUeHHE HCOPraHNYCCKUX BCIICCTB
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Buonorudeckas posib 6EIKOB, YIIIEBOAOB U )KUPOB B OpraHU3Me YeloBeKa

BuTtamuHbI 1 OMOOTHYECKH aKTUBHBIE 100aBKH, X 3HAYEHHUE B )KU3HU OpraHu3Ma 4yenoBeka. [ umo- u aBu-
TaMHHO3bI, UX OCIEICTBUS

buonoruyeckas posib (pepMEeHTOB

Tema 1.4. OcHoBHOe coJep:kaHue
CTpyKTypHO- Kinerounas teopus (T. llIBann, M. lneitnen, P. BupxoB). OCHOBHBIE 1OJ0KEHUSI COBPEMEHHOM KJIETOU-
(GyHKUHMOHAJILHAS | HOU Teopuu. TUIIBI KIETOK: SyKapuoTHUYecKas U mpokapruotuyeckas. CpaBHUTEIbHAS XapaKTEPUCTUKA Kile-
OpraHu3anus TOK SYKapHoT (PacTUTEIBHOM, )KUBOTHOM, rprOHOI ). CTpOCHHE MPOKAPUOTHICCKOU KiIeTKU. OCOOCHHOCTH
KJIETOK CTpOeHHUsI reTepoTpodHON U aBTOTPOGHON TPOKAPUOTUIECKUX KIIETOK. OK 01
Crtpoenue miazmaTuueckoil MemOpanbl. TpaHCHOPT BeleCTB Uyepe3 IIa3MaTHUeCKyl0 MEMOpaHy: MacCcuB- OK 02
HBII ¥ aKTUBHBINA. DHJIOIMTO3: TUHOIMTO3, ParoruTos3. DK30IIUTO3. OK 04
O6onouka nm kietovHasi creHka. CTpyKTypa U QyHKIUHU KJICTOYHON CTEHKH PACTCHHUU, TPHOOB.
IIpakTH4eckue 3aHATHSA
CrpoeHune npoKapuOTUYECKON U 3YKapUOTUYECKON KIIETOK
CpaBHUTEJIbHAS XapaKTEPUCTHKA KJICTOK 9yKapHOT (PaCTUTEIbHOM, YKHBOTHOM, IPUOHOI)
Tema 1.5. OcHOBHOe coiep:KaHue
CrpyKTypHO- CtpoeHue XxpoMocoM. XpOMOCOMHBII HA0Op KIJIETOK, FOMOJIOTMYHbIE U HETOMOJIOTUYHBIE XPOMOCOMBI, ral-
(yHKkunoHaubHbIe | JOUIHBINA U AunIouHbI Habop. Hyknennossie kucnotel:JJHK n PHK. Ctpoenne HykienHOBBIX KUCIIOT. OK 01
¢paxropsl Hacaen- | Hykneoruasl. Kommiementapusie a3otucteie ocHoBanus. [Ipasuno Yapradda. Ctpykrypa JTHK — aBoitHas OK 02
CTBEHHOCTH cnupainb. Mecronaxoxaenue u ouonorndyeckue pynkunu JJHK. Buast PHK. OK 04
IIpakTH4eckne 3aHATHA
Cpasuutensubiil ananus JIHK u PHK
Pemenue 3a1a4 Ha onpeesieHue NOCIe10BaTEIBHOCTH HYKIIEOTHUIOB
Tema 1.6. OcHOBHOe coep:kaHue
IIpoueccol maT- | Marpuunsiii cunres JIHK — perukanus. [punnuns: permukanuu JJHK. Mexanusm perukanuu JJTHK.
pu4Horo cunre3a | Pemapauus JIHK (nopemnnekaruBHas, noctperuiekatuBHas ). Peakiiuum MaTpuyHoro cunTesa. [Ipuniun kom- OK 01
MJIEMEHTAPHOCTHU B peakiusax marpuyHoro cunte3a. JIHK u rensl. ['enetnueckuit kop, ero cBoiicta. TpaH- OK 02
ckpumnuus — Mmatpuunblid cuate3 PHK. Tpancnsmus u e€ stansl. YcinoBust 6uocuntesa 6enka. CtpoeHue T- OK 04

PHK u xonupoBanue aMMHOKUCIOT. Posis pubocoM B OnocunTe3e Oenka

IIpakTHYeckune 3aHATHSA:

Pemrenne 3a7a4 Ha OonpeaACIICHHUE TOCIICA0BATCIbHOCTH aMUHOKHUCIIOT B MOJICKYJIC Oenka
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Pemenue 3amau Ha onpeeneHne mocaea0BaTeIbHOCTH aMUHOKHCIIOT B MOJIEKYJie Oelika B Cilydae u3MeHe-
HUS MOocen0BaTenbHOCTH HykineoTu 08 JTHK

Tema 1.7.
HexkJseTounnie
¢opmbI KU3HU

OcHoBHOe conep:kanue

Bupychl — HekieTouHbIe (DOPMBI )KU3HHU U 00IUTaTHBIC Mapa3uThl. CTPOSHUE MPOCTHIX U CIOXKHBIX BUPYCOB,
peTpoBupycoB, 6akTepuodaros. XKXuznennsnii nuki JJHK-conepxxamux Bupycos, PHK-conepxamux Bupy-
coB, 6akTepuodaros. BUY, remarut uenopeka.

bakrepuu. OOuias xapakrepuctuka. [lonstue mramMm. Bupychl u 6akTepun: CX0JCTBA U pa3Inuus

HpaKaneCRne 3aHATHSA

Bupycsl — HeknieTounbie Gopmbl xu3HH. baktepun. Bupycel u 6akTepun: CXOICTBA M Pa3TUIHS
Bupycublie u 6akrepuanbHbie 3a60eBanus. OOIIKMe TPUHIIUIIBI HCIIOJIB30BAHUS JIEKAPCTBEHHBIX BEIIIECTB.
Oco0eHHOCTH TPUMEHEHHS] aHTUOMOTHUKOB

OK 02
OK 04

Tema 1.8.
OO0OMeH BeleCcTB H
npeBpamieHue
JHEPTrUM B KJIETKe

OcHOBHOe coiep:KaHue

AcCUMMIIAIMS U AUCCUMMIISLIMS — JIB€ CTOPOHBI MeTabonu3Ma. Turbsl oOMeHa BelecTB: aBTOTPOGHBIN U
reTepoTpodHBINA, a3pOOHBIN U aHAPOOHBIN. DHEpreTHUECKOe oOeceueHue KieTku: npespamenue AT B
00MeHHBIX nponeccax. PepMEeHTaTUBHBIN XapaKTep peakuil KJIETOYHOro MeTabonu3ma.

[lepBuuHbIil cUHTE3 OpraHMYECKUX BenlecTB B kieTke. [Inactnueckuit oomeH. @oTocuHTe3. XEeMOCHUHTES.
AHa’pOOHBIN YHEPreTHUECKU 00MeH. AHadPOOHBIC OpraHu3MbL. bpokeHue, aBTOTpoHBIN U TeTepoTpod-
HBI TUI NUTAHUSA. AHA3POOHBIE MUKPOOPTaHU3MbI KaK OOBEKThI OMOTEXHOJIOIMH. DTalbl 3HEPT€TUYECKOTO
oOMmeHa. I'mukonu3. buonornyeckoe okucieHue, Win KJIETOYHOE JIbIXaHNe

IIpakTH4eckne 3aHATHA

CpaBHuTENbHASA XapaKTEPUCTHKA MJIACTUYECKOTO U YIHEPreTUYECKOTr0 OOMEHa.
CpaBHeHue nporieccoB (OTOoCHHTE3a U AbIxaHusd. CpaBHEHHE XeMOCHHTe3a U (hoTocuHTe3a. bpoxkenue

OK 02
OK 04

Tema 1.9.
Ku3HeHHbI UK
KJIeTKH. MHuTO03.
Meiio3

OcHoBHOE CoaEpKaHue

Knerounslii ki, ero nepuoasl U perymsuus. [lepuoas uarepdassl ux ocodennoctu. Auddepenunarus
KJIETKU ¥ apecT KJIETOYHOro IukKia. [lenenne kiaeTku — Muto3. CTaauyu MUTO3a U MTPOUCXOSIINE ITPOLIECCHI.
Kapuokunes u nuroknHes. buonornueckoe 3HaueHne MuTo3a. Meio3 — peIyKIIMOHHOE JAEJIEHUE KIIETKH.
Cranuu meiioza. Meiio3 — ocHOBa 1MoJ0Boro pasmMHoxxkenus. [lopenenne xpomocom B Meriose. Kpoccunro-
Bep. buosnorunueckuii cMpicn Meitoza. D dexTsl Meiio3a. Meio3 B )KW3HEHHOM LIMKJIE OPTraHU3MOB

IMpakTnyeckue 3aHATHS

Knerounsiii nuki. CpaBHUTEIbHAS XapaKTEpPUCTUKAa MUTO3a U Mel03a

OK 02
OK 04

Pa3nea 2. Ctpoenue u GyHKIMH OPpraHu3Ma
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Tema 2.1. Conep:xkanue OK 02
CtpoeHnue opra- OnnoxneTounble opranu3mMbl. KonoHuanbHble opranu3Mbl. MHOTOKJIETOUHBIE OpraHu3Mbl. B3aumMocBsi3b OK 04
HHM3Ma yacTell MHOTOKJIETOYHOro opranusma. @yHkius. Opraabl 1 CUCTEMBI OPraHOB
@yHKIMOHaNbHAS cucTeMa opraHoB. Tkanu pacteHuidl. Opranbl pacTEHUH.
IIpakTnyeckne 3aHATHA
AHanu3 TEOPETUYECKOT0 MaTepuaiia 1o TeMe « TkaHu U OpraHbl paCTEHUN
Tema 2.2. Copnepxanue
®opmbl pazMHO- | DOpMBI pa3MHOKEHHUSI OPraHU3MOB: OECII0I0€ U MOJI0BOE pa3MHOXKeHHE. Buibl 6ecronoro pa3sMHOKEHUS: OK 02
’KEHHUs] OPraHU3MOB | IIPOCTOE JIeJICHHE HAIBOE, TOYKOBAHKE, Pa3MHOKEHHE CIIOPaMHU, BET€TaTUBHOE pa3MHOXKEHUE, (pparmMeHTa-
usl.
IIpakTH4yeckue 3aHATHSA
@DopMbl U CIOCOOBI PA3MHOXKEHUS
Tema 2.3. OcHoBHOe coJep:kaHue
Onrorenes :xkuBor- | lnauBunyansHoe pa3zButre opranu3mMoB. [lepro/ipl OHTOreHe3a MHOTOKJIETOYHBIX
HBIX M YejioBeKa | [IpakTuveckue 3aHATHSA
NuauBuayalbHOE pa3BUTHE OPraHU3MOB OK 02
Tema 2.4. OcHOBHOe coiep:KaHue OK 04
Onrorenes :kuBoT- | PazMHOXXEHUE U pa3BUTHE BoAopocieil. Pa3sMHoXeHne U pa3BUTHE CIIOPOBBIX pacTeHU. PasMHOXeHHe u
HBIX M YeJI0BEKa | pa3BUTUE CEMEHHBIX pacTeHUi. OHTOreHe3 pacTeHUl
IIpakTHyeckue 3aHATHSA
Bonopocau. CiopoBbl€ 1 CEMEHHBIE PACTEHHUS
Tema 2.5. OcHoBHOe coaep:xaHue
OcHoBHbIe MOHsA- | ['eHeTHKa KaK HayKa O HACJIEICTBEHHOCTH U U3MEHUYUBOCTH OPraHU3MOB.
THS TCHeTUKHU OCHOBHBIE TEHETUUECKHUE TOHITHS U CUMBOJIBL. [ 'eH. ['eHoTum. ®enotun. AssienbHble TeHbl. AJTbTEpHATHB- OK 02
HblE IpU3HAKU. JIOMUHAHTHBIN U PELIECCUBHBIN NIPU3HAKU. ['OMO3UroTa u rerepo3urora. Yucras JIUHUS.
['uOpuab!.
OCHOBHBIE METO/Ibl FTeHETUKU: THOPUIO0TOTHYECKHM, ITUTOJIOTHYECKHE, MOJIEKYIIIPHO-TEHETHYECKHE
Tema 2.6. OcHoBHOe coaep:kaHue OK 02
3aKkoHOMEpHOCTH | 3aKOHOMEpPHOCTH 00pazoBaHMs raMmeT. 3akoHsl . Mennens: Monorubpuanoe ckpeuuBanue. [Ipasuio no- OK 04
HACJIeI0BAHUSA MUHHPOBAHUs. 3aKOH €IMHO00pa3us MepBOro MOKOJIeHUs. 3aKOH paclleryieHus Mpu3HakoB. Lluronoruye-

CKHE OCHOBBI MOHOFI/I6pI/IJIHOFO CKpCUIMBaHMs. I'nnoTe3a 4MCTOTHI TaMET. AHaJ'II/IBI/Ip}IIOHIee CKpCIIMBaHUC.
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JurnbpuaHoe cKpemmrBaHue. 3aKOH HE3aBUCUMOTO Haclie0BaHUs TpU3HaKoB. [lomurudpuanoe Hacaeno-
BaHME U €T0 3aKOHOMEPHOCTHU

HpaKaneCRne 3aHATUSA

Pemenne 3amau Ha OonpeaAcICHUE BEPOATHOCTH BO3HUKHOBCHUSA HACIICACTBCHHBIX IIPU3HAKOB ITPXU MOHO-,
-, HOJ'II/II‘I/I6pI/I,Z[HOM M aHAJIM3UPYIOIIEM CKPCIIHBAaHUN, COCTABJICHNEC N'CHOTHIIMYCCKUX CXEM CKpCIIMBa-
HUA

Tema 2.7. OcHOBHOe coiep:KkaHue
B3aumopneiicrBue | ['eHOTHI Kak 1es0CTHAs cucTeMa. MHOXKeCTBEHHOE JieiicTBUE TeHOB. [1nefioTponus. MHOXECTBEHHBIH ai-
Ir¢HOB nenu3M. B3aumopeiictBue ajuienpHbIX reHoB. KogoMuHupoBanue. B3anMoaeiicTBrue HeauleIbHbIX T€HOB. OK 01
KomnemenrapHocts. Onuctas. [loaumepus OK 02
IIpakTH4yeckue 3aHATHS
Pemenue 3aa4 Ha onpezienieHrue BEPOSTHOCTH BOZHUKHOBEHUS HACJIEICTBEHHBIX MPU3HAKOB MIPH pa3ind-
HBIX THIAaX B3aUMOJCHCTBUS F€HOB, COCTABIIEHUE T€HOTUITMYECKUX CXEM CKPEIIUBaHUs
Tema 2.8. OcHoBHoOE coiepxaHue
Cueniennoe 3axonbl T. Moprana. CuensieHHOe HacjeZl0BaHUE T€HOB, HApYILLIEHUE CLETIIEHUS. XpOMOCOMHas TEOPHUsI
HacJIeJ0BaHHe HACJIEICTBEHHOCTH. | eHeTHuecKoe KapTUpoBaHHe XpOMOCOM. Vcronb30BaHNE KPOCCUHIOBEPA 11 COCTAB- OK 01
NMPU3HAKOB JICHUS] TCHETUYECKUX KapT XPOMOCOM OK 02
IIpakTH4yeckue 3aHATHS
Pemenue 3ana4 Ha onpe/esieHne BEPOATHOCTH BOSHUKHOBEHNUS HACJIEICTBEHHBIX IPU3HAKOB IIPH CLIEIIJICH-
HOM HacJel0BaHUH, COCTABJIEHNE T€HOTUIMYECKUX CXEM CKPEIMBaHUS
Tema 2.9. OcHoBHoOE coiepxaHue
I'enernka moJsia XPpOMOCOMHBII MEXaHU3M ONpEeNIeHNUs 10J1a. AYTOCOMBI U MTOJIOBBIE XpPOMOCOMBI. | 'oMoramMeTHbIi U rete-
porameTHbIN 10J1. ['eHeTHUECKas CTPYKTYypa MOJIO0BBIX XpoMocoM. HaciienoBanye MpU3HAKoB, CLETIEHHBIX OK 01
C TOJIOM OK 02
IIpakTHyeckne 3aHATHA
Pemenue 3a1ay Ha onpeeneHre BEpOITHOCTH BOSHUKHOBEHHS HACIIEICTBEHHBIX IPU3HAKOB, CLIETITICHHBIX
C TMOJIOM, COCTaBJIE€HHE FT€HOTUITNYECKUX CXEM CKpEIIBaHUS
Tema 2.10. OcHOBHOe coep:kaHue
I'enernka KapuoTun yenoBeka. MeToibl H3yueHHs] TEHETUKU YEJIOBEKA: T€HeAIOTHYEeCKUA, OJM3HEIIOBBIN, IINTOTEHE- OK 01
YyeJIoBeKa TUYECKUH, OMOXMMHUYECKHH, TOMYISAIMOHHO-CTaTuCTHUeCKUi. HacneacTBeHHbIE 3a00/1eBaHMS YellOBeKa. OK 02

I'ennrie u XPOMOCOMHBIC OoJie3HU YeaoBeKa. bonesHu ¢ HacJIeICTBEHHOM IpeaApacCnoIOKCHHOCTBIO. 3Ha-
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YCHUC MCHHHHHCKOP'I TCHCTHUKHU B IPCAOTBpAICHUN U JICUCHUHN I'CHCTUYCCKUX 3a00JIEBaHUH YeIOBEKA

IIpakTHyeckne 3aHATHA

Kapuorum yenoseka

Tema 2.11. OcHOBHOe coiep:kaHue
3akonomepHocTH | B3aumonelicTBue reHoTuna u cpenbl npu ¢popmupoBanuu ¢penorumna. MamenunBocts nmpusHakoB. Kaue-
H3MEHYMBOCTH CTBEHHBIE U KOJIMYECTBEHHBIE IPU3HAKU. BUIbI "3MEHUNBOCTH: HACIEACTBEHHAs U HEHACIEICTBEHHAS.
3aK0oH TOMOJIOTHYECKHUX PsJIOB B HacheAcTBeHHOM n3MenunBoctu (H.W. BaBuios).
MoudukarronHas, Win GEeHOTHIINYECKast U3MEHYUBOCTb. PoJb cpenibl B MOTU(UKAITHOHHONH H3MEHYHBO- OK 01
ctu. Hopma peakunu npusHaka. BapuannoHHsIi psija v BapuaioHHasi KpuBasi. XapaKTepUCTUKa MOJU(H- OK 02
KAllMOHHOW U3MEHYMBOCTH OK 04
HacnencreenHnas, win reHOTUIMYECKast U3MEHUNBOCTh. KOMOMHATHBHAS U3MEHUNBOCTD.
MyrTanmonHass ”3MEHUYUBOCTb. BHUIbl MyTalMil: reHHbIE, XPOMOCOMHBIE, TeHOMHBIE. [ [pHurHbI BOZHUKHO-
BEHUS MyTalUl
IIpakTH4yeckue 3aHATHS
CpaBHUTENBHBIN aHATIU3 TEOPETUUECKOT0 MaTepuana «Buabsl "3MEHUYMBOCTH
Tema 2.12. OcHoBHoOE coepxaHue
Cenexuus Cenekuus Kak HayKa. MeTofbl CelIeKIIMOHHOM paboThl. I'eTeposuc u ero npuduHsl. MickyccTBeHHBIH 0TOOD:
OPraHu3MoB MacCOBBIN ¥ MHIMBUYaJbHBINA. JTanbl KOMOMHAIIMOHHOM cenekiuu. CopT, mopoja, TaMm OK 01
IIpakTH4eckne 3aHATHA OK 02
Cenexuus pacTeHuit
Pasnen 3. Teopusi 3Bo/1Iounu
Tema 3.1. OcHoBHOE coepxaHue
Hcropus 3Bosro- | [lepBbie 2BONIIOIIMOHHBIC KOHIICTIIIMK. DBOJIIOIKS BUIOB B IIpupoie. boprba 3a cymectBoBanue. Ecte- OK 02
HMOHHOI0 YYeHHUsl | CTBEHHbII 0TOOp. /[uBepreHius npru3HakoB U BU00OpazoBaHue. OCHOBHBIE MOJIOKEHUSI CHHTETHYECKON OK 04
teopu 3Bostorun (CTI). Ponb 3BOMIOIMOHHOM TeopuH B (POPMUPOBAHUM HAYYHOH KapTHHBI MHpa
Tema 3.2. OcHoBHOE conep:kanue
Muxpossomonus | MUKpO3BOIIONUSA U MAKPOIBOJIIOLIMS KaK 3TaIlbl 3BOJIIOIMOHHOTO Mpoliecca. | 'eHeTH4ecKre OCHOBBI 3BO-
mouuu. MyTtanuu 1 KOMOMHAIIMK KaK 3JIEMEHTApHBIN SBOJIIOLIMOHHBIA MaTepuai. [lonmymsaius kak aneMeH- OK 02

TapHasi €UHUIIA SBOTIOIHH.
JBuxyiue cuibl (pakTopsl) sBosonMH. MyTallmoOHHBIN Mpoliecc U KOMOMHATHBHAS U3MEHYUBOCTh. Mu-
rpauus. M3omnsuus nomymsiiuii: reorpadguyueckast (IpoCcTpaHCTBEHHAs ), Onosiornyeckas (penpoayKTHUBHAs).
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EcrecTBenHsbIit 0T00p — HampasJstomuid pakTop sBorOIMK. boprba 3a CylecTBOBaHNE KaK MEXaHU3M
JIeMCTBUSL €CTECTBEHHOTO 0TOOpa B monmymsuusix. Bua u ero kputepuu (pusHaku). BunoodbpazoBanue kak
pe3yabTaT MUKPOIBOIIOIHUN

HpaKaneCRne 3aHATHSA

Kputepuu Buna. [IBuxymie GpaxTopsl SBOIIONUH

Tema 3.3. OcHOBHOe coiep:kaHue
MaxkposBoaonus | Makpossosonus. DopMbl 1 OCHOBHEIE HarpaBiieHus Makpo3poroiuu (A.H. Cesepuo). [Tytu mocTtimke-
HUSL OMOJIOTMYECKOT0 Tporpecca: apoMopdo3, uauoaanTaims, oomas aereHepanus. MeToapl U3ydeHus OK 02
MaKpO3BOJIIOIMHU. 3aKOH 3apo/ibliieBoro cxoAcTsa (3akon K. bapa). buorenernuecknii 3akon (3. I'ekkens, OK 04
@®. Mrosutep). OO1Ke 3aKkOHOMEPHOCTH (TIpaBuUIIa) SBOTIOLUN
IIpakTHyeckue 3aHATHS
MuxkposBomntorus. Makpo3BOIOIUS
Pasznea 4. Dxojorns
Tema 4.1. OcHoBHOe coJep:kaHue
JkoJiorudeckue | Cpembl OOMTaHWS OPraHU3MOB: BOIHAS, HA3EMHO-BO3/IYIIIHAS, TIOYBEHHAs, BHYTPHOPTaHU3MeHHAss. DU3NKO-
(axTopbI M cpeabl | XUMUYECKUE OCOOCHHOCTH cpell 0OuTaHust Opranu3MoB. [Iprcrmoco0IeHusI OpraHu3MOB K KU3HU B Pa3HBIX
JKU3HHU cpenax. [lonstue skonoruueckoro dakropa. Knaccudukamus sxonorndeckux axkropos. [IpaBuino Mmunu- OK 01
myma 0. JInbuxa. 3akon tonepantHoctu B. [llendopaa OK 07
IIpakTuyeckne 3aHATHA
Knaccudukanus u aHamn3 HKOJIOTUYECKUX (PaKTOPOB
AnanTanuy OpraHu3MOB K YCJIOBHSIM OOMTAaHUS KaK pe3ylbTaT AEHCTBHS €CTEeCTBEHHOTO 0TOOpa
Tema 4.2. OcHoBHOe coaep:xaHue
Honmyasinusi, DKoJoruvecKas XapakKTepUCTHKA BHJIA U MTOMYJISIIUN. DKOJIOTHYECKas HUIIA BUA. DKOJIOTHUYCCKUE XapaK-
c00011ecTBA, tepuctuku nonynsiuu. CooOmiecTBa u 3kocucteMbl. buorienos u ero crpykrypa (B.H. Cykaues). Cesizu
IKOCHUCTEMBI MEXIy OpraHu3Mamu B OuorieHo3e. CTpyKTYpHBIE KOMITOHEHTBI 9KOCHCTEMBI: IPOTYIICHTHI, KOHCYMEHTBI, OK 01
penyteHTsl. KpyroBopoT BEIeCTB U MOTOK SHEPTUH B 3KocucTeMe. Tpoduueckrne ypoBHH. K02
AHTPOIIOTEHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. OTIUYHSI arPOIKOCUCTEM OT OMOTEOIIEHO30B. 8 K 07

Ypboskocucrembl. OCHOBHBIE KOMITIOHEHTHI YPOO3KOCUCTEM

IIpakTHyeckue 3aHATHA

Tpodwudeckue nenu u cetr. OCHOBHBIC TTOKA3aTEJIM YKOCUCTEMBI. bBrioMacca v mpoayKIus. DKOIOTHISCKHe
nupamMuiel. CpaBHUTENBHBINA aHATN3 YKOCUCTEM: OMOTEOIIEH03, arpolleH03, YpOOIIeHO3
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Tema 4.3.

OcHOBHOe coep:KaHue

Bunocdepa — Buocdepa — xuBas o6onouka 3emnu. Pa3surue npeacrasienuii o buocdepe B Tpynax
rinodaabHas 3k0- | B.M. Bepuazackoro. O6mactu 6uoceps! u e€ cocras. JXKupoe BemecTBo Onocdeps! 1 ero GyHKIUN
JIOTHYeCKast 3aKOHOMEPHOCTH CyliecTBOBaHMs Orocepbl. OcobeHHOCTH OuoCchephl Kak r100aIbHOM SKocHCcTeMbl. J{u- OK 01
cucreMa HaMHU4ecKoe paBHOBecue B bnochepe. PurmMmuunocts siBnenuii B 0uocdepe. KpyroBopots! BemiecTs u Ouo- OK 02
reOXUMHUYECKHEe HUKIIBL. ['TT00anbHbIe IKOIOTHYECKUE MPOOIeMbl COBPEMEHHOCTH U ITyTH UX PEIICHUs OK 07
I[IpakTnyeckue 3aHATHS
KpyroBopoTsI BeniecTB U OMOreoXuMuIecKie HUKIbL. [ 100anbHbIe SKOTOTHYECKUE TPOOIEMbI COBPEMEH-
HOCTH
Tema 4.4. OcHoBHOe coJep:kaHue
Biausinue aHTpono- | AHTponoreHHbIe BO3ACHCTBUS Ha Ouocdepy. 3arpsa3HeHus Kak BUJ aHTPOIIOT€HHOTO BO3JCHCTBUS (Xumu- OK 01
TeHHBIX (PAKTOPOB | ueckoe, husuyeckoe, buoiocuteckoe). AHTPONOTeHHbIE BO3ICHCTBUS Ha aTMocdepy. Bo3aelicTBus Ha TUI- OK 02
Ha Onocdepy pochepy (3aepasnenus u ux ucmounuxu, ucmoujenus 600). Boaeiictsus na autochepy (decpadayus nou- OK 04
6bl, 8030€liCMelUe HA 20pHbLE NOPOOA, Hedpa). AHTPOIIOTEHHbIE BO3AEHCTBUSA Ha OMOTHYECKHE COOOIIECTBA OK 07
(reca u pacmumenvhvie coobwecmaa, HUBOMHbBIL MUP)
IIpakTHyeckue 3aHATHS
AHaM3 aHTPOTIOTCHHOT'O BO3ICHCTBHS Ha Onocdepy
Pasnea 5. buoJsorust B ;Ku3Hu
Tema 5.1. OcHoBHOe coaep:xaHue OK 01
buorexnosorun B | buotexHonorus kak Hayka u Ipou3BoAcTBO. OCHOBHbIE HANPABJICHHs COBPEMEHHOM OuoTexHonoruu. Me- OK 02
JKM3HHU KaXKIA0T0 TOABI OMOTEXHOIOTHU. OOBEKTHI OMOTEXHOJIOTHU. ITHKA OMOTEXHOJIOTUUECKUX U TEHETHYECKUX IKCIIEPH- OK 04
MEHTOB.
IIpakTH4eckne 3aHATHA
buotexHonorus kak Hayka ¥ mpon3BoAcTBO. OCHOBHBIE HalpaBJIEHUsI COBPEMEHHON OHOTEeXHOI0ruu. Me-
TOJIbl OMOTEXHOJIOTHH.
Tema 5.2. IIpakTHyeckue 3aHATUSA OK 01
buorexnosoruu u | Pa3putre OMOTEXHOJIOTHI C UCTIOIB30BAHUEM PACTECHHI, MPUMEHEHUE MTPOTYKTOB OMOTEXHOJIOTUH B )KU3HU OK 02
pacTreHust YeoBeKa. OK 04
Pa3znes 6. buodkosiornueckue uccjieJ0BaHus OK 01
Tema 6.1. OcHoBHOE coaepKaHue OK 02
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OcHOBHBIE METOIbI
0MO0IKOJOTHYECKHX
HccaeI10BaHuN

Hayunslit MmeTos1. MeTo sl OM03KOJIOTMUECKUX HCCIeIOBAaHUN: TIOJIEBBIE, 1a00paTOPHbIE, SIKCIIEPUMEHTAIIb-
Hble. MOHUTOPUHT OKPYXalOIIEeH Cpeibl: JIOKAIbHbBIN, PErMOHAIbHBIN U IT100aIbHBIH

Tema 6.2. buosko-
JIOTUYeCKUil mpo-
€KThI

HpaKaneCRoe 3ansaTue OcCHOBHOE coaepikaHue

00630p TeM yueOHO-HCCIeI0BaTENbCKUX MPOEKTOB. BbIOOp yueOHO-HCCIe10BaTeIbCKOTO TPOEKTa U3 Mpe-
JIO’KEHHBIX.

TeMbl TPOEKTOB:

1.JIumaiiHuky — moKa3aTesid YUCTOThI BO3/1yXa

2.3arpsi3uenre MUpoBOTO OKeaHa: MPUYUHBI U MOCJIEICTBUS

3.JIecHble pecypchl MUpa: OCOOCHHOCTH, 3HAUCHHUE, IPUIMHBI HCUE3HOBEHHSI JIECOB
4.TlumeBbie 100AaBKU M UX BIIMSIHUE HA YEJIOBEUSCKUN OPTaHU3M

5.buonoruyecku akTUBHbBIE BEIIECTBA — BATAMHUHBI (OCOOEHHOCTH, OUOIOrMYECKast POJIb)
6.buonoruuecku akTUBHBIE BEIIECTBA — JIEKapCTBa (OCOOEHHOCTH, OMOJIOTUYECKas POJIb)
5.buononumepsl — yriaeBoibl (0COOEHHOCTH, OMOIOTUYECKAs POJIb)

6.buononumepsl — 6enku (0COOCHHOCTH, OMOJIOTUYECKAST POJIb)

7.Mex1yHapOIHbIE SKOJOTUYECKIE OpraHu3aluu

8.I1pupoaHbIE U HCKYCCTBEHHBIC YKOCHCTEMBI

9.0Kkonorn4yecKue rpymnsl paCTCHUN

10.951emnunsle Buabl baiikana

11.0Oxpansiemble TeppUTOpUH (MUPA, PETUOHA, CTPAHBI)

OK 04
OK 07

OK 01
OK 02
OK 04
OK 07

IIpomexyTounas arrecranms (3K3amMeH) BO 2 cemecTpe

Bcero:

141
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3. YCJIOBMUS PEAJIM3AIIMY YYESHOM JUCITUITIJIMHBI
3.1. TpebGoBaHusi K MUHMMAJbHOMY MATEPHAJTBLHO-TEXHUYECKOMY 00eCIe4eHUI0

Peanu3amus yueOHOM NUCHUIUIMHBI OOecTieueHa HaTMYHeM y4eOHOTro KabuHeTa

OO6opynoBaHue y4yeOHOro kabuMHeTa: MOCag0YHbIE MECTa 110 KOJIMYECTBY CTYIEH-
TOB, pabouee MeCTO IpernoaBaTelis, paboyas HEeMeIoBasl JOCKa, HarJIsAHbIe TOCOOus
(yueOHUKH, OTIOPHBIE KOHCTIEKTHI, KAPTOUKH, PAa3JaTOYHBIA MaTepUa, TaOIULIbI)

TexHuyeckue cpeacTBa 00y4eHHsI: CUCTEMA MYJIbTUMEINA

Jlis mHPOPMALIMOHHO-KOMIIBIOTEPHOM MOAJIEPKKH y4eOHOro Ipolecca Mpearno-
Jaraercsi MCIOJb30BaHUE IMPOrPAMMHO-TIENArOTMUYECKUX CPEICTB, PEAIU3YEMBIX C
IOMOUIbI0 KOMIBIOTEPA: HCIOJB30BaHHWE OOYyYaIOLIUX MPOrpaMM, TEMaTHUYECKUX
(uIbMOB, OHJIAIIH TECTUPOBAHUE U JIP.

3.2. UudopmaumnonHoe odecneyeHne o0yueHust

JIEKTPOHHBIE PecypChl

1. https://11Kklasov.net/14132-biologija-obschaja-biologija-10-11-klass-kamenskij-aa-
kriksunov-ea-pasechnik-vv.html (3;ekTpoHHBIH yueOHHK)

2. https://11klasov.net/254-biologiya-obschaya-biologiya-profilnyy-uroven-10-klass-
zaharov-vb-i-dr.html (37eKTpOHHBIH yUeOHHK)

3. https://gym1595.mskobr.ru/attach_files/upload users files/6189fe6405238.pdf
(ITpaktukym no ouonoruu 10-11 knacc npouiIbHBINA YPOBEHB)

4. https://dia-66.ucoz.ru/knigi/Biologia_Obyazatelnye ponyatia_terminy shkolnogo K.pdf
(Buonorus. O0s3aTenbHbIC TOHITHS, TEPMHUHBI IKOJIBHOTO Kypca)

5. https://Ibz.ru/metodist/iumk/biology/er.php (CnpaBouHo-MHGOPMAIMOHHBIN TOP-
Tan)
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https://11klasov.net/254-biologiya-obschaya-biologiya-profilnyy-uroven-10-klass-zaharov-vb-i-dr.html
https://11klasov.net/254-biologiya-obschaya-biologiya-profilnyy-uroven-10-klass-zaharov-vb-i-dr.html
https://gym1595.mskobr.ru/attach_files/upload_users_files/6189fe6405238.pdf
https://dia-66.ucoz.ru/knigi/Biologia_Obyazatelnye_ponyatia_terminy_shkolnogo_k.pdf
https://lbz.ru/metodist/iumk/biology/er.php

3.3. [lepeyenn 3aHATHIA, TPOBOAUMBIX B AKTUBHBIX U MHTEPAKTUBHBIX (popmMax
OO611ee KOTUYECTBO ayAMTOPHBIX YacoB — 141 yac
3aHATHUS B aKTUBHBIX M MHTCPAKTUBHBIX (popmax — 22 vaca (15,6 %0)

Tewma 3ansiTus 4achl ®dopma npoBeieHus

1. OpranHenmibl KIETKU U UX QYHKITUU 2 | Pabora B MaJbIX rpynmax (Tex-
HOJIOTHUSI COTPYJTHUYECTBA)

2. buonornuecku akTHBHbIC coenuHeHUs (DepMEHTHI) 2 | [IpoGiieMHO — UHTETPUPOBAHHOE
3aHsTHE (AEMOHCTpALUs XUMHU-
YECKOr'0 SKCIIEPUMEHTA)

3. buononumeps! (OnosornuecKas BAKTOPHHA) 2 | Pabora B ManbIX rpymmax (Tex-
HOJIOTHUSI COTPYJTHUYECTBA)

4. IlapcTBO pacreHuii (OMOIOTHUECKUN KaJIeHIOCKOM) 2 | Pabora B MaJbIX rpynmax (Tex-
HOJIOTHUSI COTPYTHUYECTBA)

4. Cuntes Oenka. TpaHCKpUTIHS U TPAHCIISAIUSL 2 | Huronoro-6moxumudeckas o0y-
yaromias poJjeBas urpa

5. @opMbl Pa3MHOKEHUSI OPraHU3MOB 2 | Pabora B ManbIxX rpymmax (3a-
TIOJTHEHHE TaOJIHUIIbI)

6. Bun. [Tonynsus 2 3aHsATHE KOJUIEKTUBHOTO U3y4e-
HUs MaTepuaia (mpooOJIeMHO -
MHTETPUPOBAHHOE)

7. DKocuCTEMBI (aHATU3 SKOJIOTMYECKHX 3a71a4) 4 | Pabota B MajibIX rpymnmnax (Tex-
HOJIOTHSI COTPY/ITHUYECTBA)

8. I'mo6anpHbIe 9KOIOTHYECKHE TIPOOIEMbI COBPEMEH- 4 | IIpo0aeMHO — HHTErpPUPOBAHHOE

HOCTH

3aHATUC

26




4. KOHTPOJIb U OLIEHKA PE3VJBTATOB OCBOEHUS
OBIIEOBPA30OBATEJIBHOI TUCHUATIIMHBI

KOHTpOHb H OLC€HKA PACKPLIBAIOTCA YCPC3 NTUCHUIIIMHAPHBIC PE3YJILTATEI, YCBOCH-
HBIC 3HAHUA U HpI/IO6peTCHHBIe CTYACHTAaMMU YMCHUH:A, HAIIPABJICHHBIC Ha CI)OpMI/IpO—

BaHME 00IMMX U MPO(HEeCCHOHATHLHBIX KOMITETESHITHN.

O6masi/npodeccuoHanbHast Pa3nen/Tema Tun oueHoYHBIX Meponpus-
KOMIIeTeHIUSA THH

OK 01. Beibupats cioco0s .1, Tempr 1.3-1.9 VYeTHbli onpoc

perieHus 3aaaq npodeccuo- .2, Temsr 2.1 - 2.12 TectupoBanue

HAJILHOH JeSATeIbHOCTH MTPH- .3, Temb1 3.1 — 3.3 Ananus Tabyui, TEKCTOB ¢ OHo-

MCHHMTCJIBHO K pa3JIM4YHbIM
KOHTCKCTaM

4, Temr14.1-4.4
.5, Temsr 5.1 —5.2
.6, Tempr 6.1 — 6.2

JIOTHYCCKHUM COACPIKAHUCM

OK 02. Ucnonn30BaTh co-
BpPEMEHHBIE CPEJICTBA ITOUC-
Ka, aHaJIu3a U UHTepIIpeTa-
K nHpopMauu U uHHOp-
MAIMOHHBIC TEXHOJOTHHU JIJIs
BBITIOJIHEHHMS 337124 npodec-
CHOHAIILHOM ACITCIHbHOCTH

.1, Temer 1.1 - 1.9
.2, Temer 2.1 — 2.12
.3, Temnr 3.1 — 3.3
.4, Temp1 4.1 — 4.3
.5, Temsr 5.1 —5.2
.6, Tempr 6.1 — 6.2

Y YUY Y Y Y| Y Y T Y

brnonornmueckuii JMKTAHT
Anann3 Tabnull, TEKCTOB ¢ OHO-
JIOTUYECKHUM COJIEP>KaHHEM
TectupoBanue

CooOmenus

OK 04. O¢ddexTuBHO B3au-
MOJIEHCTBOBATh U paboTaTh B
KOJUICKTHBE U KOMaH/Ie

.1, Tempr 1.3-1.9
.2, Teme1 2.1 —2.12
.3, Temsr 3.1 — 3.3.
.4, Temb1 4.1 — 4.3
.5, Tembr 5.1 - 5.2
.6, Tembr 6.1 — 6.2

oYY Y Y

YcTHbI onpoc

TecTtupoBanue

Pemenune skonornyeckux 3anay
Keiic - 3ananus

AHanu3 Tabmul, TeKCTOB ¢ OHO-
JIOTUYECKHUM COZIepKAHUEM
[IpoOneMHO-CUTyallMOHHBIE 3a-
JTaHUs

OK 07. CopneiicTBoBaTh CO-
XPAHEHHIO OKPYXKaroIIen
Cpempl, pecypcocOepexeHHIo,
MPUMEHSTh 3HaHUS 00 U3Me-
HEHUM KJIMMaTa, TPUHIUIIBI
OepexKIIMBOro MPOU3BO/ICTBA,
7¢(deKTUBHO AECTBOBATH B
Ype3BBIYANHBIX CUTYAIIHIX

.3, Temsr 3.1 — 3.3.
.4, Teme1 4.1 - 4.4
.5, Temsr 5.1 —5.2
.6, Temb1 6.1 — 6.2

Y YUY

TectupoBanue

AHHOTalUM K HAyYHBIM IyOJIH-
KaIusM

OnopHbIEe KOHCIIEKTHI
CooOmeHus
[TpoGeMHO-CUTYaIIIOHHEIE 3a-
JTaHUS

AHanu3 TEeKCTOB ¢ OHOJI0oTHYE-
CKHUM COJIep:KaHuEeM

I1K 3.3

[TnanupoBath, OCYIIECTBIAThH
U KOHTPOJIUPOBATh pEeKpealu-
OHHYIO JESITEIBHOCTbD.

P. 6, Temsr 6.1 — 6.2

[IpoGneMHO-cUTyalIIOHHBIE 3a-
JaHUs
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