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1. MACIIOPT PABOYEM ITPOT'PAMMBI TUCIUILIMHBI
1.1 Ob6aacTh npuMeHeHHs1 padoyeil NPOrpaMMbl JUCHHUIINHBI

[Tporpamma 00I1I€00pa30BaTEIBHON yUYEOHOH MUCHMIUIMHBI TpeaHa3HaueHa Ui W3y4YeHUS
Ouosioruu B Mpo(hecCHOHAIBHBIX 00pa30BaTEIbHBIX OPTaHU3AIMIX, PEATU3YIONIMX 00pa30BaTEIbHYIO
porpamMMmy CpeaHero o0Iero oopa3oBaHus B MpeJesiax OCBOCHHUS OCHOBHOHM MpogeCcCHOHABHON 00-
pazoBarenbHoi nporpammel CIIO (manee — OIIOIT CIIO) no cnenumansHoctu 44.02.02 IlpenonaBanue
B HAYAJIbHBIX KJIaccax.

1.2 MecTo AMCUMIJIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTeIbHON NMPOrpaMMbl CpeIHero
npo¢ecCHOHATBHOT0 00pa30BaHNs]

O6mmeobpazoBaTenbHas aucuuIuinHa «buonorusy sBisercs 00g3aTeNbHOIN YacThio 001e00pa-
3oBarenibHOro nukiaa OIIOIT B coorBercTBUu ¢ ®I'OC CIIO no cneunansuoctu 44.02.02 [penona-
BaHUE B HaYaJbHBIX KJIaccax.

Juctummaa n3ydaercs B 1, 2 cemecTpax.

1.3 Heau u 321241 JUCHUIIMHBI - TPEOOBAHUSA K Pe3yJIbTATAM OCBOCHHUS

®opMUpPOBaHUE Y CTYAECHTOB IPEJCTaBICHUS O CTPYKTYpPHO-(QYHKIMOHAIBHON OpraHu3aliu
KMBBIX CHCTEM Pa3HOI'0 paHIa KaK OCHOBBI IPUHATHUS PELICHUH B OTHOIIEHUU OOBEKTOB XKHUBOU MpH-
POZBI ¥ B IPOU3BOACTBEHHBIX CUTyaLUAX.

B pesynbraTe OCBOEGHUS JTUCHMIUIMHBI Yy oOydwaromuxcs (opMmupyrorcs olume Hu
npodecCHOHATbHBIE KOMIETEHIMU:

OK 1. OcyuiecTBIsaTh YCTHYIO U IMCbMEHHYI0 KOMMYHHKALMIO HA TOCYJapCTBEHHOM si3blke Poc-
cuiickoil denepaniuy ¢ y4eToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOIO KOHTEKCTA.

OK 2. Ilonb3oBatbes npodeccuoHaNbHOM JOKyMEHTalel Ha roCyJapCTBEHHOM M MHOCTPAaHHOM
SA3bIKaXx.

OK 7. CopeiicTBOBaTh COXpAaHEHUIO OKPY’KAIOIIEH Cpenibl, pecypcocOepekeHUI0, TPUMEHSTh
3HaHUS 00 U3MEHEHUU KJIMMaTa, IPUHIUIIEI OEpeXIIMBOTO MPOU3BOACTBA, Y3PPEKTHBHO AEHCTBOBATH B
Ype3BbIYAHBIX CUTYyaLUAX



Iliianupyembie pe3yibTaThl 0CBOCHUSA 0011e00pa3oBaTebHOM JUCHUILIMHBI B c00TBeTCTBUU ¢ PT'OC CII1O u Ha ochoBe PI'OC COO

Tabmauma 1.

Koa u HamMeHOBa-
HHe (POpMUPYEMBIX
KOMIIeTeHIH I

IInanupyemble pe3yJibTAThI OCBOCHUS M CIHMIITTHHBI

Oomme

JAucumMinimHapHbIe

OK 01. Bribupats
CHOCOOBI pelIeHHs
3amad mpodeccro-
HaJILHOU JeTENb-
HOCTH TIPUMEHH-
TEJTHHO K Pa3Iny-
HBIM KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIUTAHNS:

- TOTOBHOCTH K TPY/y, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYI0I00UE;

- TOTOBHOCTh K aKTUBHOW JEATEILHOCTH TEXHOJIOTHYECKOW U COIMAIb-
HOM HanpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, IAHUPOBATh U Ca-
MOCTOSITEIEHO BBIMOHATH TAKYIO JACATEILHOCTH;

- HHTEpeC K pa3nuyHbIM chepaM npodhecCHOHATBHOM NeITeNbHOCTH,
OgyajieHue YHUBEPCATbHBIMU YUSOHBIMHU TI03HABATEIBHBIMH JICHCTBUS-
MU:

a) 0a30Bble JJOTHYECKHUE JAeliCTBUS:

- CaMOCTOSITEIbHO (HOPMYITUPOBATh U aKTyalTH3UPOBaTh MpobieMy, pac-
CMaTpHBaTh €¢ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECCTBCHHBIN NMPU3HAK WM OCHOBAHUS IS CpaBHE-
HUS, K1accu(uKauu u 00001eHs;

- ONpPEACATh LENH ICATEIbHOCTH, 3a/1aBaTh MAPaMETPhl U KPUTEPUH UX
JIOCTHIKCHUS,

- BBISIBIIAATH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS] B PACCMATPHUBACMBIX SIB-
JICHUSIX;

- BHOCUTb KOPPEKTHBBI B JICATEIBHOCTh, OIICHUBATH COOTBETCTBUE pe-
3yJIBTATOB IIEJISIM, OIICHUBATh PUCKH MOCIICJACTBHI JCITSIbHOCTH;

- pa3BUBaTh KPEATHUBHOE MBIIIJICHHE MPU PEIICHUU KU3HCHHBIX MPO-
oneM

0) 0a30BbIE HCCIEN0BATEIbLCKUE NeHCTBHUS:

- BJAJIETh HaBBIKAMH Y4e€OHO-HCCIIEIOBATEIBCKOW W TPOEKTHOW Jies-
TEJTHHOCTH, HAaBBIKAMH Pa3pelieHus pooeM;

- BBISBJIATH IPUYMHHO-CIICACTBEHHBIC CBSI3U U aKTyaJU3UPOBaTh 3a1a4y,
BBJIBUTaTh THUIIOTE3Y €€ PEIICHUs, HaXOJUTh apryMEHTHI i JOKa3a-
TEJIbCTBA CBOMX YTBEPXICHHUH, 3a/aBaTh apaMeTPbl U KPUTEPUH pellie-

- copMUpoBaTh 3HaHUS O MECTE M POJIU OMOJIOTHMH B CHUCTEME ecTe-
CTBCHHBIX HayK, B (DOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTUHBl MUpA, B TIO3HAHWU 3aKOHOB TPUPOJABI M PEIICHUH >KU3HEHHO
BaXHBIX COLIMAIBHO-3TUYECKHX, SKOHOMUYECKUX, SKOJIOTMYECKUX Ipo-
0JIleM 4eloBeuecTBa, a TAKXKE B PEIICHUH BOIPOCOB PAIIMOHAIEHOTO MPH-
POIOTIONB30BaHUS;, B (POPMHUPOBAHNN IIEHHOCTHOTO OTHOIIEHUS K TIPH-
pone, oOlIecTBy, YelOBEKY; O BKJIAJC POCCHICKHX M 3apyOeXHBIX yue-
HBIX - OMOJIOTOB B pa3BUTHE OWONOTHN; (YyHKIIHOHAIEHOW TPaMOTHOCTH
YeNoBeKa ISl pellieHHs )KU3HEHHBIX Tpo0IieM,

- YMETh BIAJAETh CUCTEMOI OMOJIOTHYECKHUX 3HAHU, KOTOPAast BKIIIOYAET:
OCHOBOIIOJIAraloIIne ONOIOTHIECKIE TEPMUHBI U MMOHATHS (KU3HB, KIIET-
Ka, TKaHb, OpraH, OpPraHu3M, BHJI, MOMYJISAILHUS, SKOCUCTEMa, OHUOIIEHO3,
ounocdepa; MmeTabom3M, TOMEeOCTa3, KIIETOUYHBI IMMYHUTET, ONOCHHTE3
Oenka, OMOMOIUMEpPHI, JUCKPETHOCTh, CAMOPETYIISIHS, CaMOBOCIIPOU3-
BEJICHHE, HACJeJACTBEHHOCTb, M3MEHYHNBOCTh, YHEPrO3aBUCUMOCTb, POCT
U pa3BUTHE);

Ouosioruueckue Teopun: kierodHas teopus T. lllpanna, M Illneiinena,
P. BupxoBa; KiIOHanIbHO-ceNeKTUBHOro MMMyHHTeTa II. Opmnx, W.N.
MeuHuKOBa, XpOMOCOMHAsi T€OpHsl HacieacTBeHHocTH T. MopraHa, 3a-
KoH 3apojpliiieBoro cxojctea K. bapa, sBomtoinimonnas teopust Y. Hap-
BHHA, CHHTETHYECKAasl TEOPHS IBONIOLMH, Teopus anTpornorenesa Y. Jap-
BHHA; Teopus Oomoreonenosza B.H. Cykauéra; yuenus H.W. BaBumnoga - o
Lentpax MHOrooOpasusi ¥ MPOUCXOKACHUS KyJIbTYPHBIX pacTenuii, A.H.
Cesepli0Ba - 0 MyTSIX U HampaBiaeHuUsx 3Bostonuu, B.W. Bepnaackoro - o
ounochepe;

3aKOHBI (eAMHOO0Opa3Hus MOTOMKOB MEPBOrO MOKOJICHHS, pacCLICeIICHUs
MPU3HAKOB, HE3aBUCUMOT0O HaclieI0BaHus npu3HakoB I'. Menaens, cuen-




HUS,
- aHaJU3HUPOBATh NOJIYYEHHBIE B XOJE PEILICHMS 3aJayd PE3yJbTarThl,
KPUTHYECKH OLIECHUBATh UX JTIOCTOBEPHOCTD, MPOrHO3UPOBATH U3MEHEHHUE
B HOBBIX YCJIOBUSIX;

- YMETh NMEPEHOCUTh 3HAHUS B MIO3HABATEIBHYIO U MPAKTHYECKYIO 00J1a-
CTH JKU3HEACATCILHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX NMPEJAMETHBIX 00JIACTEIH;

- BBIJIBUTAThb HOBBIE WJIEH, IIpeJiaraTb OpUTMHAIbHBIE TOAXOABl U pe-
IEeHUA,

- CIOCOOHOCTh MX HCIOJL30BAaHUSA B IO3HABATENLHON M COLHAILHOMN
MPaKTUKE

JICHHOTO HACIIeIOBaHUS MPHU3HAKOB W HAPYIICHHsS CIETICHHsS TeHOB 1.
MopraHa; TOMOJOTUYECKUX PSAIAOB B HACIEACTBEHHOW H3MEHYMBOCTU
H.N. BaBuiioBa, rererndeckoro paBHoBecus Jx. Xapnu u B. BaitaOep-
ra; 3apogsiieBoro cxozactsa K. bapa, Ouorenernueckoro 3akona J. ['ek-
kenst, @. Mrosiepa);

MIPUHIAIIEL (YUCTOTHI TAMET, KOMILUIEMEHTAPHOCTH);

npaBmwia (MuHuMyMa FO. JluOuxa, >KOIOrMYecKOW MUpaMHUIbI YHCEN,
OMOMAacCCHl ¥ SHEPTHH);

runote3bl (koamepBaTHod A.W. Onapuna, nepsuuHoro OyiaboHa JIxk.
Xounpaeitna, mukpocgep C. Dokca, pudo3uma T. Uek);

- copMHUpPOBaTh YMEHUS PACKPBIBATH CONIEP’KaHUE OCHOBOIIOJIATAIOIINX
OMOJIOTUYECKUX TEOPUH U THUIOTE3: KIETOYHOM, XPOMOCOMHOHN, MyTaI-
OHHOM, IBOJIOIMOHHON, MTPOUCXOXKICHHUS )KU3HHU M YeJIOBEKa; BIIaJCHUE
CHUCTEMOH 3HaHWIl 00 OCHOBHBIX METOJaX HAYYHOTO MO3HAHUS, WCIOIb-
3yeMBIX B OMOJIOTMYECKUX HCCICIOBAHUAX JKUBBIX OOBEKTOB U IKOCH-
cTteM (ommcaHWe, W3MEPEHHE, IPOBeIeHHE HAOIIOACHUI); CIIOCOOaMU
BBISIBJICHUS M OIICHKH aHTPOTIOT€HHBIX U3MEHEHUH B IPUPOJIE;

- chopMmupoBaTE YMEHHS PACKPHIBATh OCHOBOTIOJATAIONINE OMOIOTHYe-
ckre 3aKoHbI 1 3akoHoMepHOocTH (I'. Mennens, T. Moprana, H.W. Basu-
noBa, O. I'ekkena, ®@. Miosiepa, K. bapa), rpaHuiip! ux npuMeHUMOCTH K
JKUBBIM CHCTEMAaM;

- YMETh BBIACTATH CYNIECTBEHHbBIC TPU3HAKH:

CTPOCHUS BUPYCOB, KIIETOK MPOKAPHOT U IYKAPUOT; OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHW3MOB, BHJIOB, OHMOT€OIIEHO30B, JKOCHCTEM U
ourochepsr;

CTPOCHUSI OPTaHOB M CHUCTEM OPraHOB PACTEHHH, KUBOTHBIX, YEJIOBEKA;
MIPOIIECCOB KU3HEESITEIBHOCTH, MPOTEKAIONINX B OPraHu3Max pacTeHUH,
YKUBOTHBIX M YeJIOBEKa;

OMOJIOTMYECKUX TPOIecCOB: oOMeHa BemiecTB (MeTabosm3m), nHpopma-
UK ¥ TPEBpaIIeHUs] SHEPTUH, OPOXKEHUs!, aBTOTPOGHOTO U reTepoTpod-
HOTO THIIOB NUTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio03a,
raMeToreHesa, 3MOpUOreHe3a, OCTIMOPHOHAIILHOTO Pa3BUTHSI, Pa3MHO-
KEeHUs, WHANBUAYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aHMO-




NEHCTBHSI TEHOB, TeTEPO3HCca; NEHCTBUI NCKyCCTBEHHOTO 0TOOpa, cTabn-
JU3UPYIOUIETO, NBWXKYILETO W Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOPA;
AJTOTIATPHYECKOTO ¥ CHMIIATPUYECKOTO BHI000pA30BaHUS; BIIHSIHUS
JBUOKYIIUX CHJI 3BOJIOIMHM HA TEHO(OH MOMYJISILIAK; TPUCITOCOOIEHHO-
CTH OPTaHU3MOB K Cpe/iec OOMTaHUs, YepeOBaHMs HAPaBICHUH 3BOJIO-
[MU; KPYTOBOPOTA BEMIECTB U TOTOKA YHEPTUU B IKOCHCTEMAX;

- IpUOOPECTH OMBIT MPUMEHCHUSI OCHOBHBIX METOJIOB HAYYHOTO IMO3Ha-
HUSI, UCTIOJB3YyEMBIX B OMOJIOTHH: HAOMIOAEHUS M OMUCAHUS JKUBBIX CH-
CTEM, IPOLCCCOB U HBHCHI/II\/'I; opraHuvsanyvi U IPOBEACHUSA 6I/IOJ'IOI‘I/I‘-IG-
CKOT'O JKCICPUMECHTA, BBIABHXCHHA THUIIOTE3, BLIABIIATH 3aBUCUMOCTHU
MEXIy MCCIIeyeMbIMH BETMYNHAMH, OOBSICHSTH MOydYeHHBIE Pe3yibTa-
TBl U (OPMYJIMPOBATH BHIBOJABI C HCIONB30BAaHHEM HAYYHBIX MOHSTHH,
TEOPUH U 3aKOHOB;

- chopMUPOBaTh YMEHHS BBIACIATH CYNISCTBEHHBIE MPU3HAKH BHPYCOB,
KJIICTOK IIPOKAPHUOT MU IJYKAPHUOT, OJHOKJICTOYHBIX WM MHOI'OKJICTOYHBIX
OpPTaHHW3MOB, BHJIOB, OMOTEOIICHO30B M 3KOCHUCTEM; OCOOCHHOCTH IIPO-
[[ecCOB OOMEHa BEIIECTB W MPEBpAIlleHHs SHEPTHU B KIIETKe, (DOTOCHHTE-
3a, TIACTUYECKOTO W DHEPreTHYeckoro oOMeHa, XeMOCHHTe3a, MHUTO3a,
Melio03a, OIJIOOTBOPEHUS, PAa3BUTHS M PA3MHOKECHHS, HHINBUIYAITEHOTO
pa3BuTHS OpraHm3Ma (OHTOTeHe3a), OOpPHOBI 3a CyIIEeCTBOBAHHE, €CTe-
CTBEHHOTO O0TOOpPA, BUI000pa30BaHUs, MIPUCIIOCOOIEHHOCTH OPTaHI3MOB
K Ccpeaec O6I/ITaHI/I$I, BJIMAHHA KOMIIOHCHTOB 3KOCHUCTEM, aHTPOIIOI'CHHBIX
U3MEHEHUI B 9KOCHCTEMax CBOEW MECTHOCTH, KpPYyroBOPOTa BEUIECTB U
MIpeBpalleHne YHeprun B buocdepe;

- ¢(hopMHPOBATh YMEHHUS NMPUMEHSTh TOJIYUYCHHbIC 3HAHUS JJIS 00BsCHE-
HUSL OMOJIOTUYECKHUX IPOIECCOB W SIBICHWH, JJIsl NPUHATHS TMPaKTUYe-
CKHX pEIIeHWH B MOBCEIHEBHOW KU3HM C IeNbi0 oOecrieueHus: Oezomnac-
HOCTH CBOETO 3/I0POBbSI M 37I0POBBSI OKPY)KAIOIIHMX JIFOJICH, COOIIO/ICHHS
3I0pOBOTO 00pa3a KU3HU, HOPM TPAMOTHOTO TIOBEJICHHS B OKpY KaroIIeH
MIPUPOTHON Cpene; MOHNMaHue HEOOXOIMMOCTH HCIIOJIB30BAHUS JTIOCTH-
JKEHUI COBPEMEHHON OMOJIOTMH W OMOTEXHOJOTHH JJIS PallHOHAIEHOTO
MIPUPOAOTIOIB30BAHMSI, YMEHHE HCIIONb30BATh COOTBETCTBYIOIIUE apTy-
MEHTBI, OHOJIOTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJHKY JJIsl JIOKa3aTelb-




CTBa POJICTBA OPTaHM3MOB PA3HBIX CHCTEMATHYECKUX TPYIIIT; B3aUMOCBSI-
3M OPTaHU3MOB M Cpelbl OOMTaHUs; SJMHCTBA YeIOBEUECKUX pac; HeoO-
XOIMMOCTH 37I0POBOTO 00pa3a >KU3HU, COXPAHEHUS Pa3HOOOpa3usi BHIOB
1 9KOCHCTEM, KaK yCIJIOBHUS COCYIIECTBOBAHMSI TPUPOABI U UEIOBEUECTBA;
- chopMHpOBaTH YMEHHsI peliaTh OMOJIOTHYECKHE 3aJayH, COCTaBISThH
TeHOTHITNYECKHE CXEMbI CKPEIINBAHUS U PA3HBIX THUIIOB HACIIEIOBAHHS
MIPU3HAKOB Y OPTaHU3MOB, COCTABIIATH CXEMBI TIEPEHOCa BEIIECTB U YHEP-
THU B 9KOCHCTEMax (LeNH MUTAHMs, HUIIEBbIE CETH), BBISABIATh NPUINH-
HO-CJIC/ICTBEHHBIC CBSI3M MEXKAY HCCIEIyeMbIMA OHOJOTHUYECKUMH 00b-
€KTaMH, MPOLeCCaMy U SIBICHUSIMU; JIeJIaTh BBIBOJBI M MPOTHO3HI HAa OC-
HOBAHHU ITOJYYECHHBIX PE3YJIbTaTOB;

- copMupoBaTh YMEHUSI KPUTUYECKU OLIEHUBATH WHPOPMALIUIO OHOJIO-
THYECKOT0 COJIEp KaHMs, BKIIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHHS U3 pa3-
JUYHBIX HMCTOYHUKOB (CPEICTBa MacCOBOW HMH(pOpMAIWH, HAYIHO-
NOMYJISIPHBIE MaTepHalibl); HHTEPIPETUPOBATh STHUECKHE ACIEKTHI CO-
BPEMEHHBIX HCCIICIOBAaHUA B OHMOJIOTHMH, MEIHIUHE, OMOTEXHOJOTHUH;
paccMarpuBaTth IJ100aIbHBIC YKOJIOTHUECKHE MPOOIEMbl COBPEMEHHOCTH,
(GbopMHUpPOBaTH MO OTHOLICHUIO K HUM COOCTBEHHYIO TO3HUIIMIO, YMEHHE
OLICHUBATh 3TUYECKHE ACIEKThl COBPEMEHHBIX HCCIEIOBAaHUN B 00JIACTH
OMOTEXHOJIOTUM U TEHETHYECKHX TEXHOJOTHH (KIOHMPOBaHHE, HCKYC-
CTBEHHOE OILIOJIOTBOPEHHE, HAIPABICHHOE M3MEHEHHE TeHOMa M CO3/a-
HHE TPaHCTEHHBIX OPTaHU3MOB);

- chopMHpOBaTh YMEHHUsSI CO37]aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCT-
HBIE COOOIIEHMSI HA OCHOBE OMOJOTMYECKON MH(OpPMAIMK U3 HECKOJb-
KHX UCTOYHHKOB, TPAMOTHO HCIIOJIb30BATh MOHSATHWHBIN ammapar OHoJIo-
THU;

- yYMETh BBUIBUTATh THUMOTE3bI, MPOBEPSATh WX JKCIIEPUMEHTAIbHBIMU
cpencTBamu, (GopMynupys Ieidb HCCIEAO0BAHUS, aHAIU3UPOBATH IIOINTY-
YEeHHBIE PE3YJIbTATHI U J1EJ1aTh BHIBOJIBI;

- IPUHUMATh y4acTHE B HAYYHO-HCCIIEI0OBATEIBCKOM paboTe mo Omoio-
THH, KOJIOTUU M MEAMLMHE, IPOBOAMMON Ha 0a3ze MIKONBHBIX HAayYHBIX
OOIIECTB M MyOIMYHO TPEJICTABISATH MMOJNyUYSHHBIE PE3YJIbTaThl Ha YUCHU-
YeCKHX KOH(PEPEHIIUIX Pa3HOTO YPOBHS;




OK 02. Mcmonb30-
BaTh COBPEMEHHBIC
Cpe/ICTBa TOKCKA,
aHaM3a v UHTEp-
nperauuu uHGOp-
Manuu 1 naHpopma-
IIUOHHBIC TEXHOJIO-
T JIJIS BBITIOJTHE-
HUS 337124 npodec-
CUOHAJIbHOM Jies-
TENBHOCTH

B o6nacT IEHHOCTH HAYYHOTO TIO3HAHMS:

- c()OPMHUPOBAHHOCTb MHPOBO33PEHHsSI, COOTBETCTBYIOIIETO COBPEMEH-
HOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBCHHOW MPaKTHKH, OCHOBAHHO-
r0 Ha JUaJiore KyJbTyp, CIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MeCTa B
MOJUKYJIBTYPHOM MHPE;

- COBEPIICHCTBOBAHKE S3BIKOBOI M YMTATENHLCKOW KYIBTYPBI KaK Cpel-
CTBa B3aUMOJICHCTBUS MEX/Y JIIOJbMH U MIO3HAHUS MHDA;

- OCO3HAHHE IEHHOCTH HAyYHOUW JEATENLHOCTH, TOTOBHOCTh OCYIIICCTB-
JIATh NPOCKTHYIO U MCCIICAOBATCIIBCKYIO ACATCIbHOCTE HHAWBUAYAJIBHO
U B IpyIIIE;

ORnajicHue YHUBEPCATHHBIMH yUEOHBIMU TIO3HABATCIBHBIMH JCHCTBHS-
Mu:

B) pabota ¢ nH(popmManuei:

- BIIQJICTh HABBIKAMH MOJNyYCHUS WHPOPMAIUN M3 UCTOYHUKOB Pa3HBIX
THUTIOB, CaMOCTOSATENILHO OCYLIECTBIATh MOMCK, aHajiHu3, CHCTEeMaTh3a-
IUI0 M MHTEPIIPETAIMI0 HHPOPMAIMH PA3THYHBIX BUAOB U (HOPM Mpe-
CTaBIICHHUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (pOpMaTax ¢ y4yeTOM Ha3HAUCHHS WH-
dbopMald W TENEBOU ayJTUTOPUH, BBIOWpAs ONTHUMAIBHYIO (GopMy
MMpEACTABJICHUA U BU3YyaJIN3alluu,

- OIICHUBATh JIOCTOBEPHOCTD, JISTUTUMHOCTh WH(POPMAIHH, €€ COOTBET-
CTBHC ITPAaBOBbBIM U MOPAJIbHO-3TUYCCKHUM HOPMaM;

- HCIIOJB30BaTh CpPECACTBa I/IH(I)OpMaIH/IOHHBIX U KOMMYHHMKallMOHHBIX
TEXHOJIOTHI B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OpraHU3a-
IUOHHBIX 3a7ad C coOIroJiecHHeM TpeOOBaHWN SPrOHOMHUKH, TEXHUKU
0€3011acHOCTH, TUTHEHBI, PecypcocOepeKeHus], IPABOBbIX U 3THUECKUX
HOPM, HOPM HH(GOPMAIMOHHOM 0€30MaCHOCTH;

- BJIaJICTh HABbIKAMH PACIIO3HABAHHUS U 3al[UThl UH(OPMALUH, UHOP-
MAaIMOHHOM 0€30MacHOCTH IMYHOCTH

- chopMUpOBaTH YMEHUS KPUTHYECKH OIEHUBATh MH(YOpMAIH0 OHUOIo-
THYECKOTO COZCPKAHUS, BKIIOYAIOIIYIO TICCBJIOHAYYHBIC 3HAHUS M3 pa3-
JWYHBIX HMCTOYHHWKOB (CpEJCTBa MaccoBOW HWH(OpMAIMK, HAyYHO-
MOMYJISIPHBIC MaTepHUallbl); HHTESPIPETUPOBATh ATHUECKUE ACIEKTHI CO-
BPEMEHHBIX UCCIICJIOBAHUIN B OMOJIOTUH, MEUIIMHE, OMOTEXHOJIOTHH;

- UHTEPIPETUPOBATH STHYECKHE ACTICKThl COBPEMEHHBIX UCCIICIOBAHNHN B
OMOJIOTHH, MEIUIIMHE, OWOTEXHOJIOTMU; paccMaTpUBaTh TIJI00AJIBHEIC
9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (POPMHPOBATH IO OTHOIIIE-
HUIO K HUM CO6CTBCHHyIO MMO3NNIHIK0, YMCHHUEC OLICHUBATHL 3TUYCCKUEC ac-
IIEKTbl COBPEMCHHBIX I/ICCJICIIOBaHI/Iﬁ B 00JacTH 6I/IOTCXHOHOFI/II/I U I'CHE-
TUYECKUX TEXHOJOTHH (KIOHMPOBaHHE, MCKYCCTBEHHOE OIUIONOTBOPE-
HUEC, HAIIPAaBJICHHOC NM3MCHCHUEC I'€HOMA U CO3JJaHUEC TPAaHCI'CHHBLIX Opra-
HH3MOB);

- c(hopMHpOBAThL YMECHHUS CO37aBaTh COOCTBEHHBIC MHUCHMEHHBIC U YCT-
HBbIC COOOIICHMSI HA OCHOBE OMOJIOTMYECKONW MH(POPMAIMK M3 HECKOJb-
KHX UCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHHHBIN anmapar OuoJo-
T'nn

OK 07. ConeticTBo-
BaTh COXPaHEHUIO
OKpY>KarolleH cpe-
IIeI, pecypcochepe-

B o01acTH 3K0/10THYECKOT0 BOCIIHTAHUS ¢

- c(OpMHPOBAHHOCTH HKOJOTMYECKON KyJIBTYpbl, IOHUMAaHUE BIUSHUS
COLIMATIbHO-3KOHOMHMYECKUX MPOIIECCOB HA COCTOSIHUE NMPUPOAHOM U CO-
IMAJTBHON CpeJbl, OCO3HaHME TII00AIBHOTO XapaKTepa 3KOJIOTHYECKHX

- BJIQJCTh CUCTEMOW 3HAHWH 00 OCHOBHBIX METOJaX HAYYHOTO MO3HAHUS,
HCTIONIb3YEMBIX B OHMOJIOTMYECKUX HCCIEIOBAHUSAX JKUBBIX OOBEKTOB U
JKOCHCTEeM (ONHCaHue, U3MEPEHHUE, NMPOBEJACHUE HAOIIOEHMUIT); CIIOCO-
0amu BBISIBJICHUS U OIEHKH aHTPOTIOTCHHBIX U3MEHECHHUN B TIPUPOJIE;




KEHUIO, TPIMEHSATh
3HaHUS 00 U3MECHE-
HUU KJIAMAaTa,
MPUHIMIEL OepeK-
JIUBOTO TPOU3BO/I-
cTBa, 3P HEKTHBHO
JICHCTBOBATH B
Ype3BbIYAMHBIX CH-
Tyarusx

po0Jem;

- IUIAHUPOBAHUE U OCYIIECTBICHUE NEUCTBUN B OKPY>KAIOIIEH cpele Ha
OCHOBE 3HaHUS L€JIe yCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

AKTHBHOE HENPHUATHEC NEUCTBUN, MPUHOCIIINX BPE OKPYKAIOIIECH cpe-
Ac;

- YMeHHe MPOTHO3MPOBATHh HEOJATOMPHUATHBIE SKOJOTUYECKUE ITOCIIEeT-
CTBUSA MPEANPUHUMAEMBIX JEHCTBUN, TPEIOTBPAILATh UX;

- pacIIMpPEeHHE OMbITA JEATEILHOCTH SKOJIOTMYECKON HaIIPaBIEHHOCTH;

- OBJIaJICcHHE HaBBIKAMH Y4eOHO-HCCIIEOBATEIbCKOM, MPOSKTHONW U CO-
LUAJIBHOM ACATCIBHOCTH

- YMETb BBISIBIISITh OTJITUYUTEIHHBIC TIPU3HAKH KHBBIX CHCTEM, B TOM YHC-
Je TpuOOB, pacTEeHU, )KUBOTHBIX M YEIOBEKa; MPUCIOCOOICHHOCTh BU-
OB K cpene oOWTaHWs, aOMOTHYECKUX W OMOTHYECKUX KOMITOHEHTOB
9KOCHCTEM, B3aMMOCBS3EH OpPraHn3MOB B COOOIIECTBAX, aHTPOIIOT€HHBIX
M3MEHCHUH B 9KOCUCTEMAaX CBOEH MECTHOCTH;

- YMETb BBIICNATh CYIIECTBCHHBIC MPU3HAKU OMOJIOTHYECKHUX TPOIIECCOB:
oOMeHa BelecTB (MeTabor3M), HHPOPMAIMK U TIPEBPAIICHUS YSHEPTUH,
OpoKeHUs, aBTOTPO(HOTO M TETepOTPOGHHOTO THITOB MUTAHMS, (POTOCHH-
Te3a U XeMOCHHTE3a, MHT03a, MeH03a, raMeTorene3a, aMOpHuoreHesa, mo-
CT3M6pI/IOHaJ'II)HOFO pa3BUTHA, PASMHOXCHUA, UHANBUAYAJIbHOT'O pa3BU-
THUSI OpraHu3Ma (OHTOTeHe3a), B3aMMOJICHCTBUS I'EHOB, reTepo3nca; Jek-
CTBHI HCKYCCTBEHHOTO 0TOOpa, CTAOMIIN3UPYIOLIETO, IBHKYILETO U pa3-
PBIBAIOIIETO €CTECTBEHHOTO 0TOOPA; aJNIONATPUYECKOTO U CHMIIATpUYe-
CKOT0 BHJ000Pa30BaHMS; BIHSIHUS JBIKYIUX CHJI BOJIOIMU HA TEHO-
(hoH TOMYJIANNYT; TPUCTIOCOOJIECHHOCTH OPraHU3MOB K Cpejie OOUTaHus,
YepeIOBaHUs HAMIPABIICHUI SBOIIOIMH; KPYrOBOPOTA BEIECTB U MOTOKA
SHEPTUH B AKOCHCTEMaX




1.4 Kosm4ecTBO 4aCOB HA OCBOeHHE padoueil MPOrpaMmMbl JUCUHUIIIIMHbBI
— MaKCHMaJIbHOW y4eOHOM Harpy3Ku oOydJaromierocs — /2 yaca, B TOM YHCIIC:
— 00s3aTeNIbHON ayAUTOPHON yueOHOM Harpy3ku oOydaromerocst — 72 4Jaca.

2. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHbI

2.1 O0beM yueOHOH AMCHUIIUHBI U BUIbI Y4e0HOI padoThl

Tabmnuma 2.

Buj yueOHoit padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOM NPOrPaAaMMBbI JHCHUIINHBI 72
B T.4.
OcHoBHOE coaep:kaHue 72
BT. 4.
TeopeTu4ecKoe o0ydeHue 40

B T.4. IPO(eCCHOHAILHO-OPUEHTUPOBAHHOE CO/IEPIKaHUE 2
IPAKTUYECKHUE 3aHSITUS 20

B T.4. MPO(ECCHOHATTLHO-OPUEHTUPOBAHHOE CO/ICPIKaHUE 8
1a0b0paTOpPHBIE 3aHATHS 4

B T.4. IPO(eCCUOHAIbLHO-OPUEHTUPOBAHHOE CO/IEPIKaHUE 2
KonTpoannasi paGora 6
IIpomMeskyToUHast aTTecTALUS — 3a4eT, IK3aMeH 2




2.2 TeMaTH4YeCcKHIi IJIaH

o6 TpynoemkocTs 3anaTHi (dac.) Dopmst! TeKkyIIero
Ne P tas 1py- AyRuTOpHEIE KOHTPOJISI ¥ IPOMEXKY-
i a3J1eIIbl ¥ TEMBI TUCITUIIIMHEI OEMKOCTh 3QHATHUS TOUHOI ATTeCTALH
(Bcero gac.) KP.
JICKIINH TIpaKT. yCII€eBa€MOCTH
Cemectp 1
1 Paznen 1. Knetka — cTpykTypHO- 18 8 8 2 Ip-2
(GYHKIIMOHATbHAS €IMHUIIA )KUBOTO
5 Paznen 2. Ctpoenue u pyHKIIMU Op- 12 8 4 i IP-1
raHu3ma
3 [IpomexxyTounas arrecranusa — Te- IP-1
CTUPOBaHHUE
4. | Uroro 3a cemectp 1: 30 16 12 2
Cemectp 2
P 2. -
1 aznen 2. CtpoeHue U QyHKITUU OP 14 8 4 2 IIP-2
raHu3ma
2. Paznen 3. Teopust sBommoINH 14 8 4 2 [1P-2
3. Paspen 4. Dxonorus 6 4 2 [1P-2
4. | Paznen 5. buonorusi B Ku3HUA 4 2 2 - YO
P 6.b -
5 aznen MO2KOJIOTUYECKUE HCCTIE 5 5 ) i p-1
JIOBaHUS
[IpomexxyTouHast aTTecTamus — 3a4eT
C OLICHKOU
Hroro 3a cemectp 2: 40 24 12 4
Bcero: 72 40 24 6

lyo- ycrHbIi onpoc, YO-1 - cobecenoBanue, YO-2 - kookBuyM, YO-3 - 3auer, YO-4 — sx3ameHn, [IP - mucemennas pabora, I1P-
1 - tecr, [1P-2 - xoHTponbHas padota, [IP-3 acce, [IP-4 - pedepar, IIP-5 - kypcoBas pabora, [TP-6 - Hay4HO-y4eOHBIH OTYET MO
npaktuke, [IP-7 - otuer no HUPC, U3 —unauBuayanbHOE 3a1aHue




2.2 TemaTnuyeckuii mjiaH u coaepxxkanue nucunnauubl OYII. 12 buonozusa

Tabmuna 3.
HaumenoBanue | Coaep:xxanue yueOHOro MmarepuaJjia (0CHOBHOe U NPo¢ecCHOHATBLHO-OPUEHTHPOBAHHOE), 1abopaTop- | O0bem |®opMupyembie
pa3aesioB M TeM Hble H MPAKTHYeCKHe 3aHATHUS, IPUKIATHOH MOLYJIb (IIPH HATHYNH) YacoB | KOMIETeHLIHH
1 2 3 4
1 cemecTp
Pazgea 1. KiieTrka — cTpyKTYPHO-(PYHKIMOHAJIbHAS €IMHUIA 5KUBOT0 18
Tema 1.1. OcHoBHOe coJep:kaHue 0,5
Buosiorusi kak | Teopernueckoe o0yueHue: 0,5
HayKa buonorus xak Hayka. CBsi3b OMOJIOTUY ¢ APYTUMH HayKaMH: OMoxuMus, Onodusuka, 6MOHMKa, TeHOreorpa-
¢ust u np. Postb u MecTo Guosorny B pOpMUPOBAHUH COBPEMEHHOM HAy4YHOW KapTUHBI MUpa. 3HaYeHue OHo- OK 02
JOTHYecKuX 3HaHui. Victopus 6uonornu. 3HaueHUe UTOIOTUH JUTSl Pa3BUTHSI OMOJIOTHU M IO3HAHUS TIPUPO-
1b1. MeTO bl IIUTOJIOTUN: MUKPOCKOIIHS, XpoMaTorpadus, 31eKkTpodopes, METO MEYCHBIX aTOMOB, audde-
peHIMaNTbHOE HEHTPUPYTHPOBAHNE, KYIbTYypa KIETOK
Tema 1.2. O0- | OcHOBHOe coaepkaHue 0,5
mas xapakre- | Teopernueckoe odyueHnue: 0,5
PUCTHKA KM3- |\ PazgooOpasue OnocucremM. Opranusanys OMOJOTHYECKUX CHCTEM. Y POBHH OpraHU3alny OMOCHCTEM: MOJIe-
HH KYyJISIPHO-TEHETUYECKU I, OPraHOMIHO-KJIETOYHBIH, OPraHW3MEHHBIN, MOy JISIIHOHHO-BUIOBOW, SKOCHCTEM- OK 02
HBII (OmoreoneHoTHYecKui), 6uocepHsiil. Hayku, nzydatomne 6uonornyeckue o0beKThl Ha Pa3HbIX YPOB-
HSIX OpraHM3aIy *Xu3Hu. O0IIas XapakTepUCTHKA )KU3HHU, CBOWCTBA )KUBBIX cucTeM. [Ipomecchl, mpouncxo-
IsIye B OmocucTemMax
Tema 1.3. OcHoBHOe coep:kaHue 2,5
Buosiornyeckn | Teopernueckoe o0yueHue: 0,5
BA:KHBIC XUMH- | X yvMpyecKuil COCTaB KIETKH. Heopranuueckue BENeCTBa KIETKH, UX OHOJIOTUYECKas POlb. OK 01
YeCKHE COCAN- | OpranuyecKre BEMECTBA KIETKU. buonornueckue nomumepsl. benku. Ctpykrypa u GyHKIHU OETKOBON MO- OK 02

HEHUA

nexyibl. DepMeHTHI, IPUHIMIT UX ASUCTBUS. YTIeBoabl. bruoiornueckue QyHKINH yTIeBOOB.
Jlunuasl. O0muit mad crpoenus. I'mapodunbHo-TuapododHbIe cBoiicTBa. Kitaccudukanys munuaos. buo-
noruueckue Gpyskiun aunuaoB. AT®. Ctpoenue monekynsl AT®. buonornueckue pynkuuu ATO




HpaKTI/I‘IeCKI/Ie 3aHATHUS.

Ponb GenkoB, yrieBoI0OB U )KUPOB B OpraHU3ME YelIOBeKa. BUTaMUHBI M OMOJIOTUYECKH aKTUBHEIC T0OABKH,
WX 3HaY€HUE B KU3HHU OpraHnu3Ma yesioBeka. [ urno- u aBUTaMMHO3bI UX nocieacTsus. [Ipencrasnenne ycr-
HBIX COOOIIIEHUH C Mpe3eHTaIUEeH, TOATOTOBICHHBIX 0 MEPEUYHIO HCTOUHUKOB, PEKOMEHI0BAaHHBIX Mpernoia-
BaTesIeM

.JIaﬁopaTopHLIe 3aHATHSA:

JlabopaTtopHast padota “Onpenenenue ButaMuua C B IpOyKTax MUTaHUS
[ToaroroBka BapuaHTOB OIBITA, HAOIFOICHUE 32 KAYECTBEHHBIMU PEAKIUSIMH, 3aII0JHEHUE pabouei Ta0u-
Ibl, HHTEPIIPETAIUS HA0JIF0JTACMBIX SIBJICHUH, (OPMYJIMPOBAHUE BHIBOJIOB

JlaGopaTtopHas padora «[ mapoduiabHO-TUAPO(POOHBIC CBOMCTBA JIUITHIOBY
[ToaroToBka BapuaHTOB OIBITA, HAOIFOICHUE U3MEHEHHS PACTBOPUMOCTH JIUITH/IOB, 3alIOJTHCHUE paboUei
TaOJIMIIBI, THTEPIIPETAINS HAOJIFO1aeMbIX SBICHUH, (OPMYTHMpPOBAHUE BHIBOJOB

Tema 1.4.
CrpykTypHoO-
(pynkumnonanb-
Hasl OpraHmu3a-
M KJIETOK

OcHoBHOE CoAECpPKaHUEC

0,5

TeopeaneCKoe oﬁyqelme:

0,5

Knerounas teopus (T. [LIBann, M. lIneiinen, P. Bupxos). OCHOBHBIE MONOKEHHS] COBPEMEHHOMN KIETOYHOU
TeopuH. THUIIBI KIIETOK: SyKapuoTHUecKas U mpokapuoTuyeckas. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK
9YKapHOT (PacTUTENBHOM, )KUBOTHOM, TprOHOIT). CTpoeHue npoKapruoTHIecKoi kieTku. OcoOeHHOCTH
CTpOoeHUsI reTepoTpodHOI U aBTOTPOGHON MPOKAPUOTHIECKUX KIETOK. CTpOCHHE MIIa3MaTHIECKON MEM-
Opanbl. TpaHCTIOPT BEIIECTB Yepe3 MIa3MaTHYECKyI0 MeMOpaHy: MaCCUBHBIN M aKTUBHBINA. DHIOIUTO3: TTH-
HOLIMTO3, (arouuTo3. DKx301uTo3. O00I0UKa UK KiIeTouHas cTeHKa. CTpyKTypa U QyHKIUHU KIETOUYHOMN
CTEHKHU pacTeHuM, rpudoB

[utonnasma. [{uto3oms. utockener. OnHoMeMOpaHHBIE OPTaHOWBI KIETKU: SHAOIIIIa3MaTHUECKast CeTh
(OIIC), anmapar ['onbmaku, TU30COMBI, TEPOKCUCOMBI, BAKYOJIH PACTHTEIBHBIX KIeTOK. CTpoeHue U QyHK-
[IUU OJTHOMEMOPAHHBIX OpraHOU0B KieTku. Knerounslit cok. Typrop.

[TomyaBTOHOMHBIE OPTAHOU/IBI KIETKU: MUTOXOHIPUH, TIACTU/IbI: XJIOPOIUIACTHI, XPOMOILIACTHI, JIEUKOTLIA-
CTBI, X CTpOeHUE U PyHKIMU. SIEpHBIN anmnapar KJIeTKH, CTPOeHHE U (DYHKITUH.

HememOpaHHbIe OpraHOU/IbI KJIETKUA: PUOOCOMBI, MUKPOTPYOOUKH, KIETOUYHbIHN LIeHTp. OpraHouabl IBHKE-
HUS: PECHUYKU U KTryTUKH. CTpoeHne U QyHKIIMH HEMEMOPAHHBIX OPTaHOUIOB KIIETKH

0,5

OK 01
OK 02

Tema 1.5.

OcHoBHOe coaep:xaHue

OK 01




CrpykTypHO- Teopernueckoe odyueHue: OK 02
(pynknuonaib- | CTpoeHre XpoMOCOM. XPOMOCOMHBIH HaOOp KIETOK, TOMOJIOTUYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, Tarl-
Hble (PAKTOPBLI | TOUIHBIN U AuIUTONIHBIN Habop. Hyknennossie kucnotel. JIHK u PHK. CtpoeHre HyKJIEHHOBBIX KUCIIOT.
HaCJIe/JCTBEH- Hyxneotuapl. Komrmnementapasie a3otuctbie ocHoBanus. [Ipasuno Yapradda. Ctpykrypa JIHK — nBotinas
HOCTH cripanb. Mecronaxoxaenue u ononornueckue ¢pynkuuu JJHK. [IHK-3kcneptuza. Buasl PHK. ®ynkim
PHK B kiietke
IIpakTnyeckne 3aHATHS:
Pemenue 3a1au Ha onpeeneHre nocaea0BaTelIbHOCTH HYKJIEOTHI0B
Tema 1.6. OcHoBHOe coJep:kaHue
IIpoueccsl Teoperuueckoe o0yueHue:
MATPUYHOTI'0 Marpuunsiii cuate3 JJHK — perukarus. [punnune! perrkanuu JJHK. Mexanusm perukanuu JIHK.
CHHTe3a Penapauus IHK (nopennekatuBHas, mocTpemiekatuBHas). Peakiiuu marpudnoro cunresa. [IpuHimn kom-
IJIEMEHTaAPHOCTH B peakuuax MarpudHoro cunresa. JJHK u rensl. ['eneTnueckuii koa, ero cBorcrna. Tpan- OK 01
ckpurnuus — Mmarpuunbiid cuaTe3 PHK. Tpancnsmus u e€ stanbl. YcnoBust Onocuntesa 6enka. CTpoeHue T- OK 02
PHK u xonupoBanue amuHokucioT. Posib pubocoM B OrocuHTE3€ O€enka
IIpakTHYeckue 3aHATHSA:
Pemenue 3a1au Ha onpezeeHre NOCiIeI0BaTeIbHOCTH aMMHOKHUCIIOT B MOJIEKyJle Oernka.
Pemenue 3aau Ha onpezeneHre NociaeJ0BaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKYJie Oelika B Cilydae U3MEHe-
HUS M0CeN0BaTeNbHOCTH Hyki1eoTu10B JIHK
Tema 1.7. OcHOBHOe coep:;KkaHue
Hexnerounsie | Teopernyeckoe odyueHnue:
(hopMbI KU3HH | BHpyCHI — HEKJIETOYHBIE (POPMBI KM3HU M 00JMIraTHBIE TTapa3uThl. CTPOEHHE MPOCTHIX M CIOXKHBIX BUPYCOB,
petpoBupycoB, bakreprodaros. XKuznennsiit nukn JJHK-conepxkammx Bupycos, PHK-conepxkammx Bupy-
coB, 6aktepuodaros. BUY, renatur yenoseka. OK 02

Bakrepun. O0mias xapakrepuctuka. [Tonstue mramm. Bupychbl u 6akTepun: CX0ACTBA U Pa3InyHs

IIpakTHYeckue 3aHATHSA:

BupycHble u OakTepuanbHbie 3a00sieBanrs. OOIIMe MPUHITAIIBI UCITOJIb30BAHUS JICKAPCTBEHHBIX BEIIECTR.
OcobeHHOCTH TPUMEHEHHS] aHTHOMOTHKOB.
[IpencraBieHne yCTHBIX COOOIICHMIA ¢ TIPE3EHTANUEH, TIOATOTOBIEHHBIX 0 IEPEYHIO UCTOYHUKOB, PEKO-




MCHAOBAHHBIX IMPCIIOAaBaTCICM

Tema 1.8. OcHoBHoOe cogepkaHue 2 OK 02
O0mMmeH Be- Teopernueckoe odyueHnue: 2
IeCTB U Nnpe- AcCUMMIIALIMS U AUCCUMMIIALIMS — JIB€ CTOPOHBI MeTabonu3Ma. Turel oOMeHa BeliecTB: aBTOTPOHBIN U re- 1
BpaleHue TepOTPOdHBII, a3pOOHBIN U aHAIPOOHBINA. DHEpreTuueckoe odecreyeHrue KieTku: npespamienne ATO B
JHEpPIruu B oOMeHHbIX nporeccax. DepMeHTaTUBHBIN XapakTep peakluii KIeTOYHOro MeTadoau3Ma
KJIeTKe [TepBUYHBII CHHTE3 OPraHMYECKUX BEIIECTB B KieTke. [Inactuueckuii oomeH. @oTocuHTE3. XEMOCHHTES. 1
AHa’pOoOHBIN YHEPreTHUECKUH 00MeH. AHa pOOHBIC OpraHu3Mbl. bpokeHue, aBTOTpoHBIN U TeTepoTpod-
HBI TUI TUTAaHUA. AHA3POOHBIE MUKPOOPIaHU3MbI KaK 00BbEKThl OMOTEXHOIOIMH. DTaIbl 3HEPT€TUYECKOIO
oOmMeHa. I'mukoans. buoornueckoe OKUCIEHNE, UK KIETOYHOE AbIXaHNE
Tema 1.9. OcHOBHOe co/iep:KaHue 1
AKv3HeHHBbIH Teoperuueckoe o0yueHue: 1
HHUKJI KJIeTKH. | KieTouHBIN UKL, €T0 Mepruobl U peryisinus. [leproast naTepdassl ux ocobenHoctu. Auddepennmarus OK 02
MuTo3. Meiio3 | kieTku U apecT KJICTOYHOTO KK, Jlenenue kietku — Muto3. CTauu MUTO3a U TIPOMCXO/ISIINE POIECCHI.
Kaprokunes u nutokuses. buonornueckoe 3HaueHre MUTO3a. Meio3 — peAyKIMOHHOE JIEIIECHUE KIETKU.
Cranun meiio3a. Meiio3 — 0oCHOBa MoJI0BOTO pa3MHOkeHHs. [loBenenune xpomocom B Meiiose. Kpoccunro-
Bep. buonoruueckuii cMpica Meito3a. DddexTsr Meiio3a. Meiio3 B )KU3HEHHOM IIUKJIE OPIraHU3MOB
KonTposbnasi padora 2
MouteKyspHbII YpPOBEHb OpraHU3aluy )KUBOIO
Paznen 2. Ctpoenne u GpyHKUMH OPpraHu3ma 12
Tema 2.1. Copepxanue:
Crpoenne op- | IIpodeccHoHATLHO-OPHEHTHPOBAHHOE COIEPIKAHUE TEOPETHIECKOT0 00y YeH s 2
raHu3Ma OpnHokileTouHble opranu3Mbl. KonoHuanbsHble Opranu3mMbl. MHOTOKIIETOUHBIE OpraHu3Mbl. B3aumMocBs3b
qacTell MHOTOKJIETOYHOro opranusma. @ynkuusa. Opradsl 1 CHCTEMbI OPraHoB. Amnaparsl OpraHoB. ['omeo- OK 02
CTa3 OpraHu3Ma M €ro MoJJepKaHue B MPOLIECCE KUZHEACSITEIbHOCTH.
DyHKIHOHAIbHAS cCUCTEMa OpraHoB. TkaHu pacTeHui. TKkaHM KUBOTHBIX U YesoBeka. OpraHsl paCTEHUN. 2

OpFaHBI " CUCTEMBI OPraHOB XKMBOTHBIX U YCJIOBCKA. 3HaueHne OIIOPBI, ABUKCHUSA, ITNTAHUA, JIbIXaHUA,
TPaHCIIOPTa BEIICCTB, BBIACIICHHN A, 3alIIUTEI. 3Hayenue IMMPOABJICHUA Pa3aAPAXKUMOCTH U PETYJIALUA

*B Tom 4ymncJie Ha BbIOOP 00pa3oBaTeIbHON OPraHU3alu:




s mpodeccuii/cennanbHOCTEH, CBA3aHHBIX C 00BEKTOM M3yueHHs “PacTeHus” TeopeTH4ecKuil MaTepuat
Tembl “CTpoeHne opranu3ma’ nu3ydaeTcs yriyOJIeHHO Ha IpUMepe opranu3Ma pacteHuid. TkaHu, opraisl 1
CHCTEMBI OPT'aHOB YEJIOBEKA U KUBOTHBIX PACCMATPUBAIOTCS 0030pHO

s mpodeccnii/cnenuanbHOCTEH, CBSI3aHHBIX ¢ 00bEKTOM H3y4eHHs ‘“JKMBOTHBIE” TEOPETHYECKUI MaTEpH-
ain Tembl “CTpoeHue opranu3ma’” u3yqaeTcs yriIryOJIeHHO Ha TPUMEPE OPTaHU3MOB KUBOTHBIX. TKaHH, Op-
raHbl ¥ CUCTEMbI OPraHOB PACTEHHM U YeJIOBEKa pacCMaTPHUBAIOTCS 0030pHO

s mpodeccuit/cnenuanbHOCTEH, CBSI3aHHBIX ¢ 00bEKTOM H3y4eHHs “UenoBeK” TeopeTHYeCKHil MaTepra
teMbl “CTpoeHHne opranu3Ma’ U3ydaeTcs yriyoJIeHHO Ha IPUMEpPEe OpraHu3Ma deioBeka. TKaHu, OpraHbl U
CHCTEMBI OPTaHOB PACTEHUM U KUBOTHBIX PaCCMaTPUBAIOTCSI 0030PHO

OcHoBHOE CoAEcpKaHUE NIPAKTUIECCKOI'O 3aHATHUHA

Teopus kinoHanbHO-cenekTuBHOr0 uMMyHurera I[1. Opnuxa, .M. MeunukoBa. Undekimonnsle 3abomneBa-
HUS ¥ onuaemMus. Baxuelmme snyueMun B UICTOpUHU YelloBeuecTBa. BakunHaius kak npoQuiiakTuka nH-
(EeKITMOHHBIX 3a00JICBaHUH.

[IpencraBieHne yCTHBIX COOOIICHUI ¢ IPE3EHTALMEN, TTOATOTOBICHHBIX IO IEPEYHIO0 HCTOYHUKOB, PEKO-
MEHJIOBaHHBIX MIPENOAaBaTEIEM

Tema 2.2.
®opmbI pas-
MHOKEHHS 0p-
raHUu3MOB

Conep:xanue

IpodeccuoHaILHO-OPMEHTHPOBAHHOE COJIEPKAHUE TEOPETHYECKOTO 00y YeHH I

CDOpMBI Pa3MHOKCHH OPTaHHU3MOB. becnonoe u momoBoe Pa3MHOKCHHC. Bungsr Oecronoro Pa3MHOXCHUA:
MpOCTOC ACJICHNEC HAABOC, IIOYKOBAHUEC, PA3MHOKCHHUEC CIIOpaMH, BETCTATHUBHOC PA3MHOKCHHUC, (l)parMeHTa—
nust, KIOHUPOBAHUC. ITonoBoe Pa3MHOKCHHUC.

*B Tom unciie Ha BLIOOP 00pa30BaTeILHON OPraHU3alMu:

Jlns npodeccuii/criennanbHOCTEH, CBSI3aHHBIX C 00BbEKTOM M3yueHus “PacTeHus’” TeopeTudecKuil Marepua
TeMbI “@OpMBbI Pa3MHOXKEHUS OPraHU3MOB’ M3y4yaeTcs YriIyOJeHHO Ha IpUMepe OpraHu3Ma pacTeHui. Paz-
MHOEHHE YeIOBeKa 1 JKUBOTHBIX PACCMaTPUBAIOTCS 0030pHO

s nmpodeccuit/cnennanbHOCTEH, CBI3aHHBIX C 00BEKTOM U3yueHHs “KUBOTHBIE” TEOpETHUECKUI MaTepU-

a1 TeMbl “@OopMBbI pa3MHOKEHHS OPraHU3MOB™ M3y4aeTcs yriyOlIeHHO Ha MPUMepPEe OPraHUu3MOB KHUBOTHBIX.

Pa3mHOXeHMe pacTeHUI U YeJI0BeKa paccCMaTpUBAIOTCSI 0030pHO

Jns npodeccuii/criennanbHOCTEH, CBSI3aHHBIX C 00bEKTOM H3ydeHus “YenoBek” TeopeTHUYeCcKHil MaTepuan
TeMbI “@OopMBbl Pa3MHOXKEHUS OPraHU3MOB” M3ydyaeTcsl yriyOJeHHO Ha IpUMepe opraHu3Ma yenoneka. Pas-

OK 02




MHOXEHHE PACTCHUN U )KUBOTHBIX PACCMaTPUBAIOTCS 0030PHO

Tema 2.3. OcHoBHoOe coaepkaHue 1
Onrorenes :;xu- | Teopernuyeckoe o0yueHue: 1
BOTHBIX H Ye- I"amerorenes y ;xuBoTHBIX. CiepMaroreHes u ooreres. CTpoeHHE MOJIOBBIX KIETOK. OIII0J0TBOPEHHE U M- 1
JIOBEKA OpuoHaNbHOE pa3BUTHE XKUBOTHBIX. [lapTeHoreHes. OMOpuoreHes (Ha npumepe jJaHueTHuka). Ctaauu sm- OK 02
OpuoreHesa
Poct u pazBurtue xxuBoTHbIX. [TocTamOpronansHeiii nepuo. [Ipsimoe u Henpsimoe pasButue. Pa3sutue ¢
MeTamMop(o30M y 0€CIIO3BOHOYHBIX M MIO3BOHOYHBIX KUBOTHBIX. CTaauK MOCTIMOPHOHAIBHOIO Pa3BUTHUS Y
JKUBOTHBIX U 4esioBeka. [lepuonbl oHTOreHe3a yenoseka. buonornyeckoe crapenue u cMepth. I'eponToiio-
st
TeMma 2.4. On- OcHOBHOe coiep:KkaHue 0,5
Torenes pacre- | Teoperuueckoe o0yuenue: 0,5 OK 02
HA# ['ameToduT u cnopodut. PasmuoxeHue u pa3Butue Bogopocieil. Pa3sMHOXeHHE 1 pa3BUTHE CIIOPOBBIX pac-
TeHHUW. PasMHOKEeHME U pa3BUTHE CEMEHHBIX pacTeHui. Poct. [leproael oHTOreHe3a pacTeHui
Tema 2.5. Oc- OcHoBHOe coJep:kaHue 0,5
HOBHBIE MOHsA- | Teopernueckoe o0yueHue: 0,5
THSl TEHETHKM | ['eHeTHKA KaK HayKa O HACJIEACTBEHHOCTU U U3MEHYMBOCTU OpraHu3MoB. OCHOBHBIE TEHETUYECKUE TTOHATHUS OK 02
1 cuMBOJIBL. ['eH. 'eHoTHn. @eHOoTHUI. AJeNbHbIE FeHbl. AJIbTEpHATUBHBIC IPU3HAKU. [JOMMHAHTHBIN U pe-
LIECCUBHBIN MpU3HaKu. ['omo3urora u rereposurora. Yucras nuaus. [ mOpuapl. OCHOBHBIE METO/IbI TEHETH-
KH: THOPUA0JIOTHUYECKU M, IUTOJIOTUYECKHE, MOJIEKYISIPHO-TEHETHYECKHE
Tema 2.6. 3a- OcHoBHOe coJep:kaHue 2
KoHOMepHocTH | Teopernueckoe o0y4eHue: 1
HacCJIeI0BaHUsl | 3aKOHOMEPHOCTU 00pa3oBaHMs rameT. 3akoHsl I'. Mennens: MoHorubpuanoe ckpemuanue. [Ipasuio no-
MHUHHPOBAHUs. 3aKOH €IMHOO0pa3us epBOro MOKOJIeHU. 3aKOH paclleryieHus Mpu3HakoB. [luronoruye- OK 02
CKH€ OCHOBBI MOHOTMOPUHOTO CKpeluBaHus. [ unoreza 4ucToThl raMer. AHAJIM3UPYIOLIee CKpEelBaHue.
JurubpunHoe ckpenirBaHue. 3aKOH HE3aBUCUMOT'0 HacsieJoBaHusl pu3HakoB. [lonuruOpunnoe Haciaeno-
BaHUE U €ro 3aKOHOMEPHOCTH
IpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE MPAKTHYECKOT0 3aHATHSA: 1

Pemienne 3amayd Ha onpeacsICHUE BEPOATHOCTH BO3SHUKHOBCHUS HACIICACTBCHHBIX IIPU3HAKOB IIPU MOHO-, 11~




. HOJII/II‘I/I6pI/II[HOM 1 aHAJIM3HUPYIOICM CKPCIIMBAHUH, COCTABJICHUEC M'CHOTHIIMYCCKHUX CXEM CKPCIIMBAHUA

*B Tom 4HcJie Ha BbIOOP 00pa3oBaTeIbHON OPraHu3alyu:

Jist mpodeccuii/crienuanbHOCTEN CBSI3aHHBIX C 00bEKTOM U3y4deHus “PacTenus’” He0OX0UM 0100 reHe-
TUYECKUX 3a]1a4 Ha ONPEICIICHHE BEPOSTHOCTH HACIEJICTBEHHBIX TPU3HAKOB IIPU MOHO-, JIU-, TOJUTUOPUI-
HOM U aHAIM3HUPYIOIIEM CKPEIIUBAHUH Y PACTCHUMH

s mpodeccuii/cnenuanbHOCTEH CBA3aHHBIX C 00BEKTOM U3ydeHHs “JKHUBOTHBIE” HEOOXOIUM MOAOOD re-
HETUYECKUX 3a]1a4 Ha OIPECIICHUE BEPOSTHOCTH HACJIEICTBEHHBIX IPU3HAKOB IPYU MOHO-, JTU-, IIOJUTH-
OpHUIHOM U aHAJIM3UPYIOIIEM CKPEIIMBAHUHU Y JKUBOTHBIX

s mpodeccuii/ciennanbHOCTEH CBSI3aHHBIX ¢ 00bEKTOM H3ydeHus “UenoBek” HE0OX0IuM Moa0op reHe-
TUYCCKHUX 3aJiad Ha ONPCACICHUEC BEPOATHOCTHU HACICACTBCHHBIX ITPU3HAKOB IIPpHU MOHO-, 1U-, HOJII/IFI/I6pI/II[-
HOM U aHAJIM3HUPYIOLIEM CKPEIMBAaHUH Y YeJIOBEKa

Tema 2.7. B3a-
MO CTBHE
Te¢HOB

OcHOBHOe coiep:KkaHue

TeopeaneCKoe oﬁyqelme:

I'enorum Kak nenocTHas cucrema. MHOXECTBEHHOE AeicTBrE reHoB. [iteoTponust. MHOXECTBEHHBIN ajl-
nenu3M. B3zaumozeicTeue ajuienpHbIX reHoB. KogoMuHupoBanue. B3anMoencTBre HealielIbHbIX TEHOB.
KommnemenrapHocts. Onuctas. [loaumepus

IIpodeccnonaibHO-OPHMEHTHUPOBAHHOE COAECPKAHUE TPAKTHYECKOI0 3aAHATHSA:

Pemienue 3agay Ha OonpeaACICHNUE BEPOATHOCTH BO3SHUKHOBCHUS HACIICACTBCHHBIX IIPU3HAKOB IIPH pa3JIni-
HBIX THUIIaX B3aUMOICHCTBUS I'€HOB, COCTABJICHUEC I'CHOTHITMYCCKUX CXEM CKPCUINBAHUSA

*B Tom 4nciie Ha BLIOOP 00pa30BaTeILHON OPraHU3alNu:

* [lotst mpodeccuit/cnenuanbHOCTEH CBI3aHHBIX C 00BEKTOM M3ydeHHs “‘PacTteHus’” HE0OX0a1uM oa0o0p re-
HETUYECKHX 3aJ1a4 Ha OINpeeIICHNE BEPOSATHOCTH BOZHUKHOBEHHU S HACIEACTBEHHBIX PU3HAKOB MIPH pa3-
JUYHBIX TUIIAX B3aUMOJEHCTBUS I'€HOB y pACTEHUN

* Jlnst mpodeccuit/cnienmanbHOCTE CBA3aHHBIX C 00BEKTOM M3yueHHs “YKMBOTHBIE” HEOOXOAUM MOI00D Te-
HETHYECKHX 33/1a4 Ha OIpeJIeJIeHUe BEPOATHOCTH BOSHUKHOBEHHSI HACIIEACTBEHHBIX TPU3HAKOB MIPH pa3-
JMYHBIX TUTIAX B3aUMOJICHCTBHS TE€HOB Y )KHBOTHBIX

* Jlna npodeccuii/crenuanibHOCTEN CBSI3aHHBIX C 00bEKTOM H3ydeHus “YenoBek” HEOOX0IMM OO0 reHe-
TUYECKHUX 3a/1a4 Ha ONpefiesieHue BEpPOSTHOCTH BOZHUKHOBEHUS HACIIECTBEHHBIX IPU3HAKOB MIPU pa3iny-
HBIX TUIIaX B3aUMOJEHUCTBUS F€HOB y YEIOBEKa

OK 01
OK 02




IIpomesxyTounas arrecrauus - TectupoBaHue

Hroro 3a 1 cemecTp

30

2 cemecTp

Tema 2.8.
CuenjienHoe
HacJIeIOBaHHe
NMPU3HAKOB

OcHOBHOe coiep:KkaHue

TeopeTnueckoe o0yueHue:

3akonsl T. Moprana. CuernieHHOe Hacael0BaHHe T€HOB, HapyIIEHUE CLEIIeHHsI. XPOMOCOMHAs TEOPUs
HACJIEICTBEHHOCTH. ['eHeTHuecKkoe KapTUpOBaHUE XPOMOCOM. [ cIioiib30BaHNe KPOCCUHIOBEPA IS COCTaB-
JICHUS] TEHETUYECKHUX KapT XpOMOCOM

IIpodeccnoHaTLHO-OPHEHTHPOBAHHOE COePIKAHNE MPAKTHYECKOT0 3aHATHSI:

Pemenue 3amau Ha onpeacCICHUC BEPOATHOCTU BOBHUKHOBCHUA HACJICACTBCHHBIX IIPU3HAKOB IIPU CHCIIJIICH-
HOM HaCJICAOBAHUHU, COCTABJICHUC I'CHOTHUIINYCCKUX CXCM CKPCIIMBAHHA

*B Tom umciie Ha BLIOOP 00pa30BaTe/ILHON OPraHU3aum:

s mpodeccuii/ciennanbHOCTEH CBSI3aHHBIX ¢ 00bEeKTOM HM3ydeHus “Pactenus’” HeoOXoauM moadop rexe-
TUYECKHUX 3a/1a4 Ha ONpeesIEHNE BEPOSATHOCTH BOZHUKHOBEHNUS HACJIEICTBEHHBIX PU3HAKOB MIPH CLIEIIIICH-
HOM HacJIeIOBaHUU y PacTEeHHH

s npodeccuii/cennanbHOCTEN CBSI3aHHBIX ¢ 00bEeKTOM H3ydeHus “YKuBoTHBIE” HEOOXOIUM 1OI00D re-
HETHYECKHX 3aJ]a4 Ha OIIPENIETICHNE BEPOSITHOCTH BO3HUKHOBEHHS HACIIEACTBEHHBIX IPU3HAKOB IIPH CLEN-
JICHHOM HacJIeZIOBaHUM Y )KUBOTHBIX

s npodeccuii/criennanbHOCTEH, CBI3aHHBIX ¢ 00BEKTOM H3yueHus ‘“YenoBek” He0OX01uM NOA00p reHe-
TUYCCKHUX 3aJia4 Ha OIPCACICHUEC BEPOSATHOCTU BOSHUKHOBCHHUA HACICACTBCHHBIX ITPU3HAKOB IIPH CUCIIJIICH-
HOM HACJIEZIOBAHNH Y YEIIOBEKa

OK 01
OK 02

Tema 2.9. I'e-
HETHKA 1M0JIa

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHune:

XPpOMOCOMHBII MEXaHU3M ONPEENIEHNUS 110J1a. AYTOCOMBI U IIOJIOBBIE XpPOMOCOMBI. | 'OMOramMeTHBbIN U rere-
porameTHbIN T0J. ['eHeTHUecKast CTPyKTypa MOJIOBBIX XpoMocoM. HaciietoBaHue MpuU3HAKOB, CHEIUIEHHBIX C
HOJIOM

IIpakTHYeckne 3aHATHSA:

Pemienne 3amayd Ha onpeaAcICHUE BEPOATHOCTH BO3BHUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB, CHCIINICHHBIX C
IMOJIOM, COCTABJICHUC 'CHOTUITUYCCKHUX CXEM CKPCHIUBAHUA

OK 01
OK 02




Tema 2.10. I'e-
HETHUKA 4YeJI0-
BeKa

OcHoBHOe cogepKkaHue

TeopeTI/meCKoe oﬁyqe}me:

Kapuotum yenoBeka. MeToapl M3ydeHUs TCHETUKH YEJIOBEKA: TCHEAIOTUICCKUH, OJTM3HEI[OBBIN, IIMTOTCHE-
TUYECKUH, OMOXUMUYECKHH, MOMYJISIMOHHO-cTaTUCTHUYeCcKHi. HacnencTBenHbie 3a001eBaHus YelIOBEKa.
['eHHbIe U XpOMOCOMHBIE 00JIe3HU YenoBeka. bone3Hu ¢ HacneACTBEHHOM NpeapacnoioKeHHOCThIO. 3Haue-
HUE MEIULHUHCKON TeHEeTUKU B IPEJOTBPALICHUH U JICUEHUN T'€HETHUYECKUX 3a00JIeBaHUI YeTIOBeKa

OK 01
OK 02

Tema 2.11. 3a-
KOHOMEPHOCTH
M3MEHYHUBOCTH

OcHoBHOe cogepkaHue

TeopeaneCKoe oﬁyqeﬂne:

BsanmopelicTBie reHOTHITA M cpeibl Tpu (opMupoBanuu GpeHoTuna. MismenunBocTs npu3HakoB. Kage-
CTBEHHBIE U KOJINYECTBEHHBIE IIPU3HAKU. BUIbI N3MEHUYMBOCTH: HACJIEACTBEHHAsI U HEHACIICICTBEHHASI.
3aKOH rOMOJIOTHYECKHX PAZIOB B HacieacTBeHHOM u3meHnunBocty (H.M. BaBuios).

Moaudukannonsas, uim GeHoTUIInYecKas U3MEHUYNBOCTh. Pojib cpeibl B MOJU(PHUKAIIMOHHON U3MEHYUBO-
ctu. Hopma peakuuun npusHaka. BapuanroHHslil psja u BapualiioHHasi KpuBasi. XapakTepucTUKa MoauQu-
KAallMOHHOW MU3MEHYMBOCTH

Hacnencreennas, win reHOTUIMYECKas H3MEHUNBOCTh. KoMOMHATHBHAS U3MEHUNBOCTD.

MyTanmuoHHas U3MEHYMBOCTh. BUaBI MyTanuii: FeHHbIE, XPOMOCOMHBIE, TCHOMHBIE. | [pH4rHBI BO3HUKHOBE-
HUSI MyTalun

IIpakTHyeckne 3aHATHA:

Pemienue 3aga4d Ha OMpCACIICHUEC TUIIA MYTAllUX IPpH I€peaavC HACIICACTBCHHBIX ITPU3HAKOB, COCTABJICHUC
TCHOTHUIIMYCCKUX CXEM CKPCIIMBAHUA

OK 01
OK 02

Tema 2.12. Ce-
JIEKI[HS Opra-
HU3MOB

OcHoBHOE CoAEpPKaAaHUEC

Teopernyeckoe o0yueHue:

CCJ'ICKI_II/ISI KaK HayKa. MeToasl CeeKIIMOHHOM paGOTLI. FCTCpOBI/IC " €ro Npu4uHbI. HCKyCCTBCHHBIfI 0T60p:
MAacCOBBINA U HHI[HBHHyaJIBHBIﬁ. OTarmesl KOM6HH3LIPIOHHOI>1 CCIICKIIUH. COpT, nopozaa, miraMm

AJ'II‘OpI/ITMBI pCHICHUC 3a1a4 Ha ONIPCACIICHNEC BO3MOKHOI'O BO3SHUKHOBCHUS HACIICACTBECHHBIX ITPU3HAKOB I10
CCJICKIINMU, COCTABJICHUC I'CHOTHUIIMYCCKUX CXEM CKPCUIUBAHUA

OK 01
OK 02

KonrtpoabHas padora
Ctpoenue u GyHKIIMM OpraHu3Ma

Pasznen 3. Teopusi 3BoJIIOLUA

14




Tema 3.1. Uc- OcHoBHOe coJep:kaHue 1
TOpHs 3BOJII0- | Teopernyeckoe o0yuenue: 1
IIHOHHOTO0 y4e- | [lepBble 3BOMOIMOHHBIE KOHLIENUUHU. [ pagyanucrruueckas 3BosronnonHas konuenuus JK.b. Jlamapka.
HUA JBwxymue cuiibl 3Bomoruu. Kpearmonnsm u tpanchopmusm. Cucremaruka K. JIlunnes u e€ 3HadeHue s OK 02
dbopMUPOBaHUS UEH SBOIIOIUH
[Tpenmocbuiku BOSHUKHOBEHHS TapBUHU3MA. DBOJIOLMS BUIOB B ipupoie. boprba 3a cyiiecTBoBaHue.
EctectBennslil oT60p. JuBeprenius npu3HakoB U BU000pa3oBanre. OCHOBHBIE MOJOXKEHHUSI CHHTETHYE-
ckoit Teopuu 3Bomonuu (CTI). Ponb 3BOMIOLMOHHON TEOPUHU B POPMUPOBAHUYU HAYUHON KapTHUHBI MUpa
Tema 3.2. OcHoBHOe coJep:kaHue 2
MuxkposBoiio- | Teopernyeckoe odyueHue: 2
uus MUKpO3BOIIONMS U MaKPOIBOIIOLMSA KaK 3TaIbl SBOJIIOIIMOHHOTO Tpoliecca. [ eHeTHueckre OCHOBBI 3BOJIO- 2
uu. MyTanuu 1 KOMOMHAILIMY KaK 3JIeMEHTapHBIN IBOMIOLUOHHBINA MaTepuai. [lomymsaius kak aneMeHTap-
Hasl €IMHULIA YBOJIOLIUU. OK 02
JBmwxymue cuibl (akTophl) SBOTIONMHA. MyTallMOHHBIHN MpoIiece 1 KOMOMHATUBHAS H3MEHIUBOCTh. Mu-
rpauus. M3omsmus nonynsiuuid: reorpaduyeckast (MpoCTpaHCTBEHHAs), Onogoruyeckast (penpoyKTUuBHas).
EctecTBenHbIit 0TOOp — HampaBJstomui pakTop aBoMOIMK. bopr0a 3a CylecTBOBaHUE KaKk MEXaHU3M JIeii-
CTBHUSI €CTECTBEHHOTO 0TOOpa B momyJsiiusax. Bua u ero kputepun (npusHaku). BunooOpa3zoBanue kak pe-
3yJbTaT MUKPO3BOJIIOLUN
Tema 3.3. OcHoBHOe coaep:xaHue 1
MaxkposBoiaio- | Teopernueckoe o0yuenue: 1
nus Makpossosmtonusi. @opmbl 1 ocHOBHBIE HanpaBieHus: MmakposBostonnu (A.H. Cesepuios). [Tytu noctuxke- 1 OK 02
HUSl OMOJIOTMYECKOro Imporpecca: apoMopgo3, uanoananTanus, oomas geresepanns. MeToasl n3ydeHus
MaKpO3BOIIOIMH. 3aK0H 3apoabiiieBoro cxozctsa (3akoH K. bapa). buorenernueckuii 3axon (3. I'ekkens,
@. Mrosep). OO1ire 3aKOHOMEPHOCTH (IIpaBUIIa) BOJIOLUN
Tema 3.4. Bo3- | OcHOBHOe coepxxkaHue 4
HuUKHOBeHHEe H | Teopernueckoe o0y4eHue: 2 OK 02
pa3BUTHE )KM3- | ['UnoTe3sl ¥ TEOPUM BOSHUKHOBEHHUS KU3HU Ha 3emile: KpeallMoOHU3M, CaMOIPOU3BOIbHOE (CIIOHTaHHOE) 2

HM Ha 3emiie

3apo’KJeHHe, CTAl[MOHAPHOE COCTOSsIHUE, TaHcepMus, 6ronos3. Hayano oprannyeckoii sBomonuu. [Tosis-
JICHHE MEPBBIX KIJIETOK. DBOIIONUSA MeTaboIn3Ma. DBOJIOLHUS NEPBBIX KIETOK. [[poKaproThl U 3yKapHUOTHI.




HpOI/ICXO)KI[GHI/Ie MHOT'OKJICTOYHBIX OPraHHU3MOB. Bo3HHKHOBEHHE OCHOBHBIX HapCTB 3YKapUuoT.
OcCHOBHBIC YCPTHI 5BOJIONHUH PACTUTCIIBHOI'O MHPA. OcCHOBHBIC YCPTHI 5BOJIONUHA ) KUBOTHOI'O MUpa

HpaKaneCRne 3aHATHUA:

HpC,I[CTaBJ'IeHI/IC YCTHOI'O COO6IHCHI/I$I H JICHTBI BPEMCHH 110 OCHOBHBIM 3TallaM BOSHUKHOBCHUA U pa3BUTHUSA
KHUBOTHOI'O U PACTUTECIIBHOTO MHUPA, IIOATOTOBJICHHEBIX 110 IIEPECUYHIO NCTOYHUKOB, pCKOMEH/JOBAHHBIX IIPECITI0-
JaBaTejIEM

Tema 3.5. Ilpo-
HCXO0K/IeHn e
YyeJI0BeKa — aH-
TpoOIoreHe3s

OcHoBHOe cogepkaHue

TeopeaneCKoe oﬁyqelme:

AmnTpononorus — Hayka o yenoBeke. CUCTEMaTHYECKOE MOJI0KEHHE YeloBeKka. CXOICTBO UeI0BEKa C KU-
BOTHBIMU. OTIINYMS YEIOBEKA OT )KUBOTHBIX. [IpAMOX0KIE€HNE U KOMIUIEKC CBSI3aHHBIX C HUM ITPU3HAKOB.
Pa3BuTue roJoBHOro Mo3ra 1 BTOpoil curHaiabHoi cucteMbl. COOTHOLIEHHE OMOIOIMYECKUX M COLIMATbHBIX
(GakTOpPOB B aHTPOIIOTEHE3E

OCHOBHBIE CTaJJUH aHTpOIOreHe3a. J[puonurekn — mpeaKu yenoBeKa 1 4yesloBeKkooOpasHbIx 00e3bsH. [Ipo-
TOAHTPOII — NPEIIECTBEHHUK YelloBeKa. ApXaHTpon — ApeBHeNHM yenoBek. [laneoanTpon — aApeBHuUi ye-
noBek. HeoaHTpor — 4enoBek COBPEMEHHOIO TUIIA. DBOJIIOLMS COBPEMEHHOT'O YEIIOBEKaA.

UYenoseueckue pacsl. OCHOBHBIE OOJIBIIINE pachl: €BpONEOUAHAs (€Bpa3uiickas), HErpo-aBCcTpajioniHas (K-
BaTOpHUasbHasi), MOHTOJIONIHAs (a3MaTCKO-aMepUKaHCcKast). Bpemst 1 MecTo BOSHUKHOBEHHMSI YEIOBEYECKUX
pac. EAMHCTBO 4enoBedeckux pac

OK 02

IIpakTHyeckne 3aHATHA:

Bpewms u myTH paccenenus yenoBeka no miaxere. [Ipucnoco01eHHOCTh YeaoBeKa K Pa3HbIM YCIOBHSIM Cpe-
nbl. Bnusinue reorpadguueckoit cpepl Ha MOPGOJIOTHIO U (PU3HOJIOTHIO YEeTTOBEKa

3aimuTa JIEHT BPEMEHU U MEHTAJIbHBIX KapT B (popMaTe yCTHOTO COOOIIEHUS, TOATOTOBIEHHBIX 110 NEPEUHIO
VMCTOYHHMKOB, PEKOMEHI0BAHHBIX MPENOJABATEIEM

KonTtpoubHasn
pabdora

TCOpCTI/IquKI/IC ACIICKTHI 3BOJIFOIIMHU KHM3HHU Ha 3emite

Pasznea 4. Dxojorns

Tema 4.1. Ixo-
JIOTHYeCKHue
(¢axkrTopsI 1

OcHoBHOe coaep:kaHue

Teoperuyeckoe o0yueHue:

Cpe)]BI obuTanus OpraHM3MOB: BOJJHAsA, HA3CMHO-BO3AyIIIHAA, TIOYBECHHAA, BHYTPHOPTraHU3MCHHAA. dusnko-

OK 01
OK 07




Cpeabl KU3HU

XUMHUYECKHE 0COOCHHOCTH cpell 0O0MTaHus opraHu3MoB. [IpucnocoOaeHns Opranu3MoB K KU3HHU B Pa3HBIX
cpenax. [lonstue sxonoruueckoro akropa. Knaccudukanus sxonornueckux pakropos. IIpaBuino munu-
myma 1O. JInbuxa. 3akon TonepantHocty B. llendopaa

Tema 4.2. ITo- OcHOBHOe coiep:KaHue 1
NyJsIus, Co- Teopernyeckoe o0yueHune: 1
001IecTBa, KO- | DKOJIOTHYECCKAs XapaKTEPUCTHKA BUJIA U TTOMYJISIUAK. DKOJIOTHYECKAs HUIIA BH/Ia. DKOJIOTHUCCKUE XapaK- OK 01
CHCTEMBI tepuctuku nomysiiuu. CooOriecTBa u 3kocucteMsl. buoiienos u ero crpykrypa (B.H. Cykaues). Cesizu OK 02
MEXIy opraHnuzMamu B OuorieHo3e. CTpyKTypHBIE KOMIIOHEHTBI 9KOCUCTEMBI: MTPOAYLIEHTHI, KOHCYMEHTHI, OK 07
penyneHTsl. KpyroBopoT BEIIecTB U MOTOK YHEPTUH B dKOcHcTeMe. Tpoduueckue ypoBHH.
AHTpPOIIOT€HHBIE IKOCUCTEMBI. ArposKocucTeMbl. OTINYMS arpO’KOCUCTEM OT OMOTeO1IEeH030B. Y pOOIKO-
cucteMbl. OCHOBHBIE KOMIIOHEHTHI YPOOIKOCUCTEM
Tema 4.3. buo- | OcHOBHOe coJepKaHue 1
cepa - rio- Teopernueckoe o0yueHmue: 0,5
0ayibHasl KO- buocdepa — xxuBas obonouka 3emin. Pazsutue npeacrasinenuii o omochepe B tpynax B.M. Bepuaackoro.
JIOTHYeCKasi Ob6nactu 6uocdeps! u e€ coctas. JKuBoe BemecTBo Onochepsl U ero QyHKIHH OK 01
cucremMa 3aKOHOMEPHOCTH cyliecTBoBaHus Onocheprl. OcobeHHoCcTH OHOCcheps! Kak r10daibHOM 3kocucTeMsl. Ju- OK 02
HaMHUYeCcKoe paBHOBecHe B Onocdepe. PutmudaHocTs siBineHuit B onochepe. KpyroBopots! BemiecTB u 6mo- OK 07
reoXUMUYecKre UKIbL. [ T100aIbHbIE SKOJIOTHUECKUE MPOOJIeMbl COBPEMEHHOCTH U ITyTH UX PELICHUs
IIpakTHYeckne 3aHATHA: 0,5
Pemenne nmpakTHKO-OpUEHTHPOBAHHBIX PACYETHBIX 3a/1a4 Ha OINpeIesIeHIE TUIOMIAIN HACAKICHUN ISl CHH-
KEHHS KOHIICHTPALMH YTIIEKUCIIOTO Ta3a B aTMOc(epe CBOETO PErHoHa MPOKHUBAHHS
Tema 4.4. OcHoBHOe coJep:kaHue 1
Biansinne an- | Teopernueckoe o0yuenue: 0,5
TPONOTeHHBIX | AHTpONOTeHHbIE BO3/IeiicTBUA Ha Onocdepy. 3arpsi3HeHUs Kak BUJ aHTPOIIOT€HHOT'O BO3JCHCTBUS (Xumuue- OK 01
(¢paxTopos Ha ckoe, ghusuyeckoe, buono2uteckoe, 0mxoosbl NPOU3B00CMEa U nomped.ierus). AHTPOTIOTEHHBIE BO3ACHCTBUS OK 02
onocdepy Ha atMoctepy. BosneiicTBus Ha ruapochepy (3acpasHenus u ux ucmoyHuku, ucmowjenus 600). Boznei- OK 07
cTBUs Ha TuTochepy (deepadayus noussl, 6030eticmaue Ha 20pHvle NOpood, Heopad). AHTPOTIOTEHHBIE BO3-
JCHCTBUS Ha OMOTHYECKUE COOOIECTBA (Jleca u pacmumenvhbie CO0Ouecmad, HCUSOMHbLU MUP)
IIpojeccrnoHaIbHO-OPHEHTHUPOBAHHOE COACPKAHUE IPAKTHYECKOI0 3aAHATHSA 0,5




Pemienne npakTMKO-OpUEHTUPOBAHHBIX PACUETHBIX 38/IaHUM 110 COXPAHEHUIO MPUPOIHBIX PECYPCOB CBOETO
pEeruoHa MpoKUBaHUs

*B Tom 4Hciie Ha BbIOOP 00pa3oBaTeIbHON OPraHUu3alMu:

s mpodeccuii/cnenuanbHOCTEH CBA3aHHBIX C 00BEKTOM M3ydeHHs “‘PacTeHus’ npejiaraeTcs MpakTUKO-
OpPUEHTUPOBAHHOE PACUETHOE 3a/IaHue TI0 PacueTy CTPYKTYpPhI 3a11aCOB IPEBECUHBI

s mpodeccuit/cnenuanbHOCTEH CBA3aHHBIX C 00BEKTOM U3ydeHHs “JKHUBOTHBIE mpeiaraeTcs MpakTHKO-
OPUEHTHPOBAHHOE PACUETHOE 3aJJaHUE IO OLIEHKE PHIOONPOTYKTUBHOCTH BOJIOEMOB

s mpodeccuit/ciennanbHOCTEH CBSI3aHHBIX ¢ 00bEKTOM HM3ydeHus “UenoBek” mpeziaraeTcs MpakTHKO-
OPUEHTHUPOBAHHOE PAaCUETHOE 33/1aHUE PacueTa BOAOIOTPEOIICHUS HACEIIEHHOTO IIyHKTa

I[J'ISI HpO(I)eCCHﬁ/CHCHHaHbHOCTeﬁ CBA3aHHBIX C I[O6BI‘I€I‘/‘I IMOJIC3HBIX UCKOITACMBbIX ITPCJIAracTcsa MMpakKTUuKO-
OPUCHTHUPOBAHHOC PACUCTHOC 3aJaHUC 11O PACUCTY CPOKaA UCUCPIIACMOCTH IIPUPOAHBIX PECYPCOB

I[J'IH HpO(bCCCHﬁ/CHeHHaHbHOCTGﬁ CBSI3aHHBIX C CEIBCKUM XO3SMCTBOM npeaaracTcsa MMpakTuKo-
OPUCHTHUPOBAHHOC PACUCTHOC 3aJaHHC IO OLICHKE Oamanca OPraHn4€CKOIro BEUICCTBA IMOYBbI

Tema 4.5. Bau-
sIHHE COIMAJIb-
HO-
IKOJOTHYECKUX
(hakTopos Ha
310pOBbE Ye-
JIoBeKa

OcHoBHoOe cogepkaHue 1
Teopernueckoe o0yueHnue: 1
310pOBBE U €r0 cocTaBIIArOIINE. DaKTOPBI, NOJOKUTENBHO U OTPULIATEIBHO BIMSIONINE HA OPIaHU3M YENO- 0,5
BeKa. BpeHble MpUBBIYKY: MTOCIEACTBUSA U TpopuinakTuka. [IpodiemMa TeXHOT€HHBIX BO3/IEHCTBHI Ha 3/10-

POBbE YeIoBeKa (3JEKTPOMAarHUTHBIE MO, OBITOBAsE XUMUS, U30BITOUHBIE IIYMBI, pafualys U T.11.). Axar-

TalMs OpraHu3Ma 4yejaoBeKa K (hakTopam OKpYyKaroleil cpe/ibl. 3aluTHbIE MEXaHU3Mbl OpPraHU3Ma yesloBe-

Ka. 370pOBbE U PaOOTOCTIOCOOHOCT.

[TpuHIMIIBI POpMUPOBaHUS 310pOBhEcOEperaroiero nopeaeHnsa. Ou3ndeckas akTUBHOCTD U 3JI0POBBE. 0,5
['pynnsl 310poBbsi. OCHOBBI 3aKanuBaHusl. buoxuMmuueckne acekThl paloHaibHoro nutanus. [Ipasuna
0€30I1aCHOT0 MCII0JIb30BaHHs OBITOBBIX TPUOOPOB M TEXHUYECKHX YCTPOMCTB

TpakTHYecKue 3aHsITHS: 1
Omnpenenenne CyTOYHOIO pallMOHa MUTAHUS 0,5
Coznianue MHIMBUYaTbHON MaMSATKU [0 OpraHU3allii palliOHAIbHON (pU3NYeCcKO aKTUBHOCTH 0,5
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEPKAHME JIAOOPATOPHOI0 3aAHATHS 0,5

JlaGopatopHasi paboTa Ha BEIOOD:
1. JlaGoparopHas paboTa «YMCTBEHHass pabOTOCIIOCOOHOCTH)

OK 02
OK 07




OBnaieHre METOIaMu OIpEICIICHUS TT0Ka3aTesIell yMCTBEHHOM pab0TOCTIOCOOHOCTH, OOBSICHEHHUE TIOITY-
YEHHBIX Pe3yJbTaTOB U (POPMYITHPOBAHKE BHIBOJOB (IMCHMEHHO) C UCIIOIb30BAaHUEM HAYYHBIX TOHSITHH,
TEOpPUI U 3aKOHOB

2. JlaGoparopHas paboTa «BnusHue abnotnieckux (pakTopoB Ha YeIOBeKa (HU3KUE U BHICOKUE TeMIepa-
TYPBI)»

N3y4yeHne MexaHU3MOB aJanTalyuy OpraHu3Ma 4eJoBeKa K HU3KHM M BEICOKHM TeMIepaTypam U 0ObsICHe-
HHE TIOJyYEHHBIX Pe3yIbTaTOB U ()OPMYJINPOBAHNE BHIBOAOB (IMCEMEHHO) C UCIIOJIB30BaHUEM HaYYHBIX
HOHSTHH, TCOPUH B 3aKOHOB

*B Tom umciie Ha BLIOOP 00pa30BaTeILHON OPraHu3aum:

B kauecTBe TPUTTEPOB CHIKAOIIUX PA0OTOCTIOCOOHOCTH UCIIOIB30BAThH YCIOBUS OCYIIECTBICHUS Tpodec-
CHOHAJIBHOM JIESITeIBHOCTH: IIIyM, TeMIepaTypa, Gu3ndeckas Harpy3ka u T.1.

IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE ColepKaHue (Colep:KaHue PUKJIATHOTO MOTYJIs)

Pa3zneua 5. Buosiorus B :Ku3HU 4
Tema 5.1. buo- | Conepxanue 2,5 OK 01
TexHoJoruu B | Teopernueckoe o0yuenue: 2 OK 02
JKH3HHU KaXKI0- | BHOTEXHONOTHS Kak HayKa ¥ Mponu3BoACcTBO. OCHOBHBIEC HAIPABJICHUSI COBPEMEHHON OMOTEXHOIOTHN. Me- 2
ro TOJIbI OMOTEXHOJIOTHH. OOBEKTHI OMOTEXHOIOTUU. DTHKA OMOTEXHOJOTMUECKUX U T€HETUYECKHUX 3KCIIEPH-
MeHTOB. [IpaBuia noucka u aHanu3a OMO3KOIOTMYECKON HH(POPMAIIUK U3 PA3IMYHBIX UCTOYHUKOB (Hay4YHas
U yueOHO-Hay4Has JIUTepaTypa, CpeicTBa MaccoBOi nHpopmanuu, cetb IHTEpHET U Ipyrue)
IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE COIePKAHME MPAKTHYECKOT0 3aHATHUS: 0,5
Keficpl Ha aHaM3 HHPOPMALIUK O HAYYHBIX JOCTHKEHHUAX B 00JIACTH TE€HETHYECKUX TEXHOJIOTHIA, KIeTOY-
HOM MH)XCHEPUH, TTUIIEBBIX OMOTEXHOJIOTUHN. 3aluTa Keiica: mpeICTaBlIeHue Pe3yIbTaTOB PEIICHUs KeMCOB
(BBICTYTIJIEHUE C MTPE3EHTAIINEH )
Tema 5.1 o0s3arenbHa A U3yYeHUS CTYJCHTaMH BcexX NMpodeccHii/crenuanbHOCTeH
Tema 5.2.1. BHOTeXHOJIOrHM M PACTEHHSA 1,5
Tema 5.2.1. Conep:xanue 1,5 OK 01
buorexHnoJio- IIpakTHYeckue 3aHATHSA: 1,5 OK 02
Pa3BuTHe OMOTEXHOIIOTHIA C UCIIOB30BaHUEM PACTEHHA, IPUMEHEHUE MPOAYKTOB OMOTEXHOIOTUH B KU3HU 0,5

UM U pacre-
HHS

YCJIO0BCKA, ITIOMCK M aHaJIn3 I/IH(I)OpMaI_II/II/I H3 pa3JIMYHbIX HCTOYHHUKOB (Haqua;I u yqe6H0-Haquaﬁ JIaTCpa-




Typa, CpeJCTBa MacCOBOM nHpopmanuu, cetb IHTEpHET U Apyrue)
Keiicel Ha aHaM3 MHPOPMAIMH O Pa3BUTHH OMOTEXHOJIOTHH C UCIIOJIb30BAHUEM PACTeHUH (TI0 TPYIIIam)

3amura keiica: [IpencraBienne pe3yabTaToOB pPelIeHUs KEHCOB (BBICTYIJICHUE C MPe3eHTAIUEH )

OcHoOBHOe co/iep:KaHue

Pa3gen 6. BuoskoJsiornyeckue uccjaeq0BaHus

Tema 6.1. Oc-

HOBHEBIE METO-
bl OM0JIK0.10-
THYeCKHUX MC-

caex0BaHUi

OcHoBHOe coaepkaHue

0,5

TeopeTI/meCKoe oﬁyqe}me:

0,5

Hayunsriit MeTos1. MeToabl OMOAKOJIOrMYECKUX UCCIIEI0OBAHU: TIOJIEBBIE, Ta00pATOPHBIE, IKCIIEPUMEHTATb-
Hble. MOHUTOPUHT OKPYXKAIOIIEH Cpeabl: JIOKaIbHBINA, peTHOHATIBHBINA U TI100aIbHBII
MeTo/p1 OKCKA, aHaIN3a U 00pabOTKH MHPOPMALIMH O MPOEKTE B PA3TUYHBIX UCTOYHUKAX

0,5

Tema 6.2. buo-
JKOJIOTHYe-
CKMH JKCHepH-
MEHT

OcHoBHOE CoAECpPKaHUuEC

1,5

HpaKTI/I‘leCKOQ 3aHATHE

O0630p TeM yueOHO-HUCCIe10BaTEIbCKUX IPOEKTOB. BpIOOp yueOHO-HMCCae10BaTeNbCKOI0 IPOEKTa U3 Mpe-
J0xeHHbIX. DopMUpPOBaHUE KOMAH/Ibl IPOEKTA. AJITOPUTM BBIIIOJIHEHUS IIPOEKTA.
Kaxnas rpynna BeIOMpaeT 0JIMH U3 BAPMAHTOB yU€OHO-HCCIEI0BATEIbCKUX MPOEKTOB!

1. Onenka kauecTBa aTMOC(HEPHOT0 BO3yXa

2. OrueHka KauecTBa [OYB METO/I0M (PUTOTECTUPOBAHNUS

3. OreHka KauecTBa BOJI MOBEPXHOCTHBIX BOJJOEMOB 110 OPTaHOJIETITHIECKAM U (PU3UKO-XUMUIECKUM

CBOMCTBaM

4. Bnusuaue ITAB Ha pocT u pa3BUTHE CEMSH BBICILIUX PACTECHUN

5. BunusiHMe coneBoro 3arps3HeHHsI Ha POCT U pa3BUTHE CEMSIH BBICIIMX PACTEHUN
Ilepesviii 5man 6vinoHeHUs nNpoekma.:
O6ocHOBaHME aKTyaJTbHOCTH BHIOPaHHOM TeMbl. BrisiBIIeHHE TPpoOIeMbl HcciieJoBaHus, (POpMyIHpOBaHUE
runote3sl. Beibop MeTo0B nuccnenoBanus. Beibop Touek otOopa npod Ha TeppuTopuu uccienosanus. I[1o-

CTaHOBKA IIeJIeH U 3aJ1a4 UCCIICAOBaHU. OHpCI[CJ'ICHI/IC (I)OpMLI IpCACTABJIICHUA PC3YJIbTATOB UCCIICAOBAHU.

OnpeﬂeHeHHe 9TaIlOB U COCTABJICHUEC IIJIaHA UCCIICAOBaHUA

3ammuTa npoekra. [IpencraBienne pe3yabTaTOB BBIOJIHEHUS Y4€OHO-UCCIEA0BATEIbCKUX MPOEKTOB (BbI-
CTYIUJICHHE C IIpe3eHTalneN )

0,5

OK 01
OK 02
OK 07

OK 01
OK 02
OK 07

Hroro 3a 2 cemecTp

40




HpOMe)KyTO'lHaﬂ aTTecTanms — 3a4eT C OLEHKOMH

Bcero:

72




3 YCJIOBUS PEAJIM3AIIMU PABOYEM ITPOI'PAMMBI JUCIIUTIJTAHBI

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHHYECKOMY 00eceYeHH 0

MartepuanbHO-TeXHUYECKOe 0o0ecreueHne AUCLIUIINHBI BKIIOYAeT CHelHallbHble yueOHbIe
MoMeleHus, 000py1I0BaHHbIE MEOEIBIO, B TOM YHCIIE:

1) Kabuner Guonoruu u reorpaduu s MPOBEACHUS 3aHIATUN BCEX BUIOB, MPEIYCMOTPEH-
HBIX 00pa30BaTeNbHOM MPOrpaMMON, OCHAIIICHHBIH 000py/1I0BaHUEM:

CneuuanusnpoBaHHas (yueOHasi) MedeJib: T0CKa MapKepHasi, Kadeapa, CTONbI, CTYIbsI.

OO0opynoBanue AJs Npe3eHTAUN Y4eOHOI0 MaTepuaJia: cmayuoHapHoe - HOyTOyK Ipe-
M0JIaBaTeNs, SKPaH, IPOSKTOP.

JlabopaTopHoe o0opya0BaHHe: MUKPOCKOIIBI IIKOJIbHbBIE, HAOOP MOCYIbl, MUNETKU U Ipe-
MapoBaJIbHBIE WIJIBI, MPEIMETHBIC, TIOKPOBHBIE CTEKJIa, HAOOPHl MUKPOIIPETapaToOB JIEMOHCTpAIIH-
OHHBIE, CIIUPTOBKH, PACXO/IHbIC MaTEepPHAaJIbl: MapJisl, OMHTHI, BaTa.

KonmuecTBo mocamounbix Mect — 48.

2) Kabuner st mpoBeIeHHs] TPYIIOBBIX M MHIUBUAYAIBHBIX KOHCYJIBTAIMHA, TEKYILIETro
KOHTPOJISL M TPOMEKYTOUHOM aTTeCTaIUH.

3) IlomenieHus At CaMOCTOATEIbHOM PabOTHI ¢ BO3MOKHOCTBIO MOAKIIOUEHUs K cetu MH-
TEpHET U O0ecleyeHNeM JOCTyIa B 3JEKTPOHHYIO HMH(OPMAlMOHHO-00pa30BaTeNbHYIO CPELy, B
TOM uucIie nekTponnyro oudmmorexy KITIA KemI'V.

3.2 UndopmaunonHoe odecrneyeHue

3.2.1 OcHOBHAasl U JONOJHUTEIbHAA YUYeOHas INTePaTypa N0 JMCUMUILINHE

OcHoBHAas1 IUTepaTypa

1. Araonosa, 1. b. buonorus: 6a3oBeiii ypoBenb: yueonuk / . b. Aradponosa, A. A. Ka-
meHckuid, B. M. CuBormnazoB. — Mocksa: IIpocsemenne, 2024. — 271 ¢. — ISBN 978-5-09-
113524-4, — Texkct: 2yekTpoHHbIN // JlaHb: 31MeKTpoHHO-OMOIMOTeUHass cuctema. — URL:
https://e.lanbook.com/book/409217 (nara oOparuenus: 27.12.2024) — Pexxum goctyma: Juis aBTO-
pU3. OJIb30BaTEIIECH.

2.Bunnuk, B. K. buonorus: yde6HO-MeTonudeckoe mocodue / B. K. Bunauk. — Hwkaui
Hosropoa: HHI'Y um. H. U. Jlo6ayeBckoro, 2021. — 189 c.— Tekct: anexkTpoHHbli // JlaHb:
aJIeKTpoHHO-OnOmoTeunas cucrema. — URL: https://e.lanbook.com/book/283136 (mata obparrre-
Hus: 26.12.2024) — Pexxum mocTyma: i aBTOPH3. TOJIb30BaTEIICH.

3.Cusornazos, B. U. buonorus: O6mias 6uomnorus. 11 ki1.: 6a30BbIi ypoBeHb: yueOHHK / B.
W. Cusornasos, U. b. Aradonosa, E. T. 3axapoBa. — 10-e u3zn., crep. — Mocksa: [Ipocsemenue,
2022. — 208 c. — ISBN 978-5-09-087948-4. — Texkct: 3neKkTpoHHBIN // JIaHb : 3JIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/335093 (mata oOparieHus:
27.12.2024) — PexxuM A0CTyma: sl aBTOPU3. TTOJIb30BATEIICH.

JlonoIHUTeIbHAS JTUTEpPaTypa

1. buonorus: 11-i knacc: 6a30Bbli ypoBeHb: yueOHuk / B. B. Ilaceunuk, A. A. Kamenckuid,
A. M. Py6uoB [u np.]. — 6-e uzn., crep. — Mocksa: [Ipocsemmenune, 2024. — 272 ¢. — ISBN 978-
5-09-112165-0. — Tekcrt: anekTpoHHBIH // JlaHb: 31MeKTpoHHO-OMOMMOTeuHast cucrema. — URL:
https://e.lanbook.com/book/409211 (mata obparenus: 27.12.2024). — PexxuM 1ocTyma: Jjist aBTO-
pH3. NOJIb30BaTENEN

2. AragonoBa, . b. buonorus: 6a30Bblii ypoBeHb: MPAaKTUKyM: yueOHoe mocobue / U. b.
AradonoBa, B. 1. CuBornazoB. — Mocksa: [Ipocsemenue, 2024. — 112 ¢. — ISBN 978-5-09-
112641-9. — Texct: osnexTpoHHbIH / Jlanb: 3nekTpoHHO-OMONMMOTeyHas cucrema. — URL:
https://e.lanbook.com/book/409214 (nara oOparenus: 27.12.2024) — Pesxxum goctyma: [is aBTO-
pH3. IOJI30BATEIIEH.

3. Teiinop, A. buonorus: B 3 1. (kommiekt): yueonuk / JI. Teimop, H. I'pun, V. Crayr;

nox penakuueit P. Comnepa; nepeBoa c¢ anrnuiickoro FO. JI. AmuenkoBa [u ap.]. — 12-e u3zn. —
Mocksa: Jlaboparopus 3uanuii, 2020. — 1463 c. — ISBN 978-5-00101-665-6. — TexkcT: aek-
TPOHHBIH // Jlans: 3JIEKTPOHHO-OMONINOTEeYHAS cucTema. — URL:

https://e.lanbook.com/book/151477 (nmara obOparuenus: 26.12.2024) — Pesxxum goctyma: [is aBTO-
pHU3. IOJI30BATEIIEH.

4.  3asm, P. I'. buonorus mist abutypuentos: yueoHoe mocooue / P. I'. 3as. — MuHnck:
Beimmiimas mkona, 2022. — 639 ¢. — ISBN 978-985-06-3470-2. — TekcT: anektponHsbiit // JIaHb:
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aJIeKTpoHHO-Oubmoteynas cucrema. — URL: https://e.lanbook.com/book/275648 (mata obOparire-
Hus: 26.12.2024) — Pexxum mocTyma: i1 aBTOPH3. TI0JIb30BaTEIICH.

3.2.2 DJIeKTPOHHO-0UOJIHOTEYHbIe CHCTEMbI, JIEKTPOHHbIE 0a3bl MEPUOAMYECKHX H3-
JNaHuN

Kaxzp1ii o0yyaromuiicst B Te4eHUE BCEro nepruojia o0ydeHus: o0ecrnedyeH UHIUBU Y aIbHbIM
HEOTPaHMYEHHBIM JJOCTYIIOM K JIEKTPOHHO-OMOIMOTEUYHBIM CUCTEMaM, JIEKTPOHHBIM 0a3aM mepu-
OJIMYECKUX MU3JIaHUMH:

Hoctynnubie bC

1. DJIeKTPOoHHO-OubMoTeuHast cucrema "Jlann" - http://e.lanbook.com

Horosop Ne 61-EIT ot 27.03.2024 1., nepuon noctyna ¢ 03.04.2024 r. no 02.04.2025 r., [o-
cryn u3 nokanbHoU cetu KI'TIM KemI'Y cBoOGOaHBIN, HeOTpaHUYEHHBIH, ¢ qoMamHuX 1K — aBTO-
PU30BaHHBIMN.

Komnexkuuss @ITY 10-11 xn., usgarensctBo «IIpocBemenuey», lorosop Ne 112-EIl or
27.05.2024 r. Cpok netictBus goroopa 01.08.2024-31.07.2025

2. DIeKTPOHHO-OUO/INOTEeYHAs cucTeMa «3HAHUYM» - WWW.ZNanium.com

JHorosop Ne 216 36¢ ot 18.03.2024, nepuox nocryna ¢ 18.03.2024 r. mo 17.03.2025 r. [lo-
cryn u3 nokansHOM cetu KITIM KemI'Y cB0OOaHBIN, HeorpanuueHHbIH, ¢ nomamHux [1K — aBro-
PU30BaHHBIMN.

3. D1eKTPOHHO-0uOIMoTeuHas cuctema «kOQpai» - http://urait.ru.

Horosop Ne EII01-223/2024 ot 01.02.2023 r., mepuox noctyna c¢ 17.02.2024 r. no
16.02.2025 r. Joctyn u3 nokansHO# cetrt KI'TIN KemI'V cBoGomubIi, ¢ nomamuux [1K — aBTopu-
30BaHHBIN.

DJIeKTPOHHbIe ON0IHOTEeYHbIEe pecypchl:

1. DJIEKTpOHHAs MOJIHOTEKCTOBas 0a3a JaHHBIX NMEePUOAUYECKUX M3JAHUN M0 o0mIe-
CTBEHHBIM W rymMaHUTapHbiM Haykam OO0 «UBHUC», https://dlib.eastview.com. loroBop Ne
308-IT ot 27.12.2023 r nepuox noanucku ¢ 01.01.2024 r. mo 31.12.2024 r., 1ocTyn npeaocTaBs-
ercs u3 nokanpHou cetu KI'TIN KemI'V.

2. Hayunasi y1ekTpoHHasi oubamoreka — http://elibrary.ru.

JocTyn K OTAeNbHBIM NEPUOANYECKUM M3JIaHUSAM. JloCTyIl K OTAEIbHBIM MEPUOJUYECKIM
m3nanuaM. Jlorosop Ne SU-365/2024 ot 28.12.2023 r. nepuoxa noamnucku c¢ 01.01.2024 r. mo
31.12.2024 r. JlocTyn aBTOPHU30BAHHBIM.

3. Me:xBy30BcKasi diekTponHas ondmorexa (MIB) - https://icdlib.nspu.ru

KITIN KemI'V sBnsercs ydacTHukoM u mnonb3oBareneM MOB. JloroBop Ne 34 ot
30.09.2020 r. (norosop Oeccpounblii). Joctyn u3 nokansHoi cetn KI'TIM KemI'Y cBoGoaHsIi, ¢
nomamHux [1K — aBTopn3oBaHHBIN.

Jaextponnasi oudmorexa KI'TIU KemI'Y — https://elib.nbikemsu.ru/MegaPro/\Web

HNHpopmanoHHbIe pecypchl:

1. WNudopmannoHHO-cIIpaBOUHbIM pecypc no 6uonoruu. Ha caifte mpeacraBneHa uH-
¢dopMmarus no odueit 6uonoruu. JlocTyrnHO MpecTaBlIeHbl MaTepraisl U ¢poTtorpaduu, CXembl, He-
00XO0MMBIE JJISl COCTaBIICHHS YPOKOB, a Tak ke npu noaroroske k EI'D. http://www.cellbiol.ru/.

2. [Ipoext Best 6uonorus. Ha sTom caiite mpeacTaBiieHbl HOBOCTH HayKH OMOJIOTHH,
NnoJ00PKM MHTEPECHBIX MaTepUalioB MO pa3HBIM pasienaM Owuomoruu. http://www.ebio.ru/index-
1.html

3.3 O0mue TpedOBaHUS K OPraHU3aluu 00pa30BaTeJbHOIO NMpoLecca

VYyeOHast TUCHMITIIMHA SBJSIETCS BaXKHBIM 3JIEMEHTOM B (POPMHUPOBAHUM €CTECTBEHHOHAYY-
HOM cocTaBisONIed B cHUcTeME MPO(EecCHOHANBbHON MOATOTOBKU. B comepikaHuM mporpamMmsl
IIPEyCMOTPEHO IOCIIE0BATEIBHOE COTTIACOBAHUE M3Yy4aeMOro MaTepuana ¢ IpYyruMHu AUCLHILIU-
HaMu/mipoeccnoHaTbHBIMU MOAYJISIMU Y4EOHOTO MJIaHa CHEeIHaIbHOCTH.

Oco0eHHOCTAMHU MPOrpaMMBbl yUeOHOM TUCIMITIIMHBI SBIISIOTCS !

— YETKO BBIpa)KEHHAsl IPAKTUYECKAsI HAIIPABJIEHHOCTb;

— MHCTPYMEHTAJIbHBIN XapakTep 3HAHWH;
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— HCHOJIb30BAHUE HA 3aHATHUSIX COBPEMEHHOM JUIAKTUYECKOM Oa3bl.
Teopernueckue 3aHATHS TPOBOJATCA B (OpPME JIEKIMIA Pa3ITUYHOrO BUIA, B TOM YHCIE UH-
TEPaKTUBHBIX, MPoOeMHbIX. Ha NMpakTHUeCKuX 3aHATUAX BBINOJHAIOTCS MUCBMEHHBIE M YCTHBIE

3alaHus, HAITPABJICHHBIC HAa 3aKPCIIJICHUC MTOJIYUCHHBIX 3HAHUH.

4. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUSA JUCIUIIJIMHbI

Tabmuua 4.

PesyabTaTsl 00yyeHus

Pa3zgen/Tema

@DopMbI U METOAbI KOHTPOJIA
U OIlEHKH pPe3yJibTAaTOB 00yue-
HUS

OK 01. Beibupats criocoOb1
penreHus 3aaad npodeccuo-
HAJIBHOW JeSITeIIbHOCTH TIPH-
MEHUTENIBHO K Pa3InIHbIM
KOHTEKCTaM.

P1,Temsr 1.3,1.4,1.5,1.6
P2, Temsr 2.7 — 2.12

P4, Tempr 4.1 — 4.4

P 5, Temsr 5.1,5.2.1,5.2.2,
523,524,525

P 6, Temr1 6.1, 6.2

OK 02. Mcnonp30BaTh CO-
BPEMEHHBIE CPEJICTBA MOUC-
Ka, aHaJin3a U UHTepIIpeTa-
Uy nHpopMauu 1 uHHOP-
MAaI[MOHHBIE TEXHOJIOTUH JIJIS
BBITIOJIHEHUS 33714 podec-
CHOHAJIbHOU JIEATEIbHOCTH.

P1,Temsr 1.1,1.2,1.3, 1.4,
15,16,1.7,18,1.9

P2, Temsr 2.1 - 2.12

P 3, Temsr 3.1 —3.5

P4, Temr14.2,4.3,4.4,45
PS5, Temsr 5.1,5.2.1,5.2.2,
5.2.3,5.2.4,5.25

P 6, Temrr 6.1, 6.2

OK 07. CoxmelicTBOBaTH CO-
XPaHEHHUIO OKpY KaroLlen
cpenbl, pecypcocOepekeHunIo,
MPU-MEHSTh 3HaHUS 00 U3-
MEHEHUHU KJIMMaTa, MPUHIH-
bl OEPEKITMBOIO IPOU3BO/I-
cTBa, 3 PEeKTUBHO 1EHCTBO-
BaTh B UPE3BBIYAHBIX CUTY-
aIusIX.

P4, Temb14.1,4.2,4.3,4.4,
4.5
P 6, Temrr 6.1, 6.2

KounTponbhas pabota
3arnoJiHeHre Ta0InIl
OpoHTaIBHBIN OIIPOC
[TonroroBka ycTHBIX cO00IIIE-
HUM C Mpe3eHTaIuen
JlaGopaTopHbie pabOThI
Pa3paborka rioccapus

Tect o Bompocam JeKIUU
Tect no pazaenam

Pemenue 3anau
OnenuBaemast TUCKyCCHS
CocraBnenue cxem
BrinosiHeHnE sK3aMeHAMOH-
HEIX 3aJIaHUN

HpOMe)KyTO'lHaﬂ aTrrecranmus
1 CECMCCTP — TCCTUPOBAHHC
2 CECMCCTP — 3a4€T C OLICHKOM

CocraBuTeb padoyeii MporpaMmMbl JMCHUIIHHBI:

MBanunxua Buramuii ['eoprosuu, goment kad. EcTecTBEHHOHAYYHBIX JTUCIIAIUINH

D.U.0. donocrnocms, HaAUMeHOBaHUe KADeOpbl




