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Pabouas nmporpamMMa AUCHUIUIMHBI cocTaBieHa Ha ocHoBaHuu TpeboBanuii @I'OC CIIO u yuebnoro
a"a OIIOII

PaGouasi nporpaMMa qMCHHUILVIMHBI PACCMOTPEHA:
Ha 3aceanuu Kadeapsl reorpaduy U T€03KOJIOTUH
HaumeHo8aHue Kagheopul

22 oxTa6psa 2025 r. mporokos Ne 3 3aB. kadeapoii Ynonos 10.B.
@.U1.0. noonuce

Ha 3aceJaHUU METOIUUYECKON KOMHUCCUH (haKyIbTeTa (PU3NUECKON KYILTYPHI, ECTECTBO3HAHUS U IIPHU-
POJIONOJAB30BaHUS
29 okts6ps 2025 r. mporokon Ne 2 IIpencenarens MK Eropora H. T.

JKCHepThI 0T padoToaarens:
OO1m1ecTBO ¢ OTpaHUYCHHON OTBETCTBEHHOCTHIO «KpayH-Typ», T. HOBOKY3HEnK

Hupexktop A.H. banoBHes

OOI111eCTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTRIO «Kiapyc» r. HoBocuOupcek
I'enepanbhblii Menemkep «Amapr-Orens RAMADA Novosibirsky 3.B. Makapyk

Pabouas mporpamMMa AUCHUIUIMHBI yTBEPKACHA!

VY4eHbIM coBETOM (paKynbTeTa GU3NYecKON KyIbTypbl, €CTECTBO3HAHUS U MPUPOIOIIOJIb30BAHUS (IIPO-
TOKOJ YueHoro coBera ¢akynbrera Ne 4 ot 13.11.2025 1.)

I'ox Hayaa mOAroTOBKM MO y4eOHOMY IIany: 2026.
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1. TACITIOPT PABOYEM ITPOT'PAMMBI JIJUCIIATIIMHBI

1.1 O6saacTh npuMeHeHus1 pado4eil NPOrpaMmMbl AUCUUIIMHBI

[Tporpamma oO0mIe00pa3oBaTeNbHON Y4E€OHOW TUCIUIUIMHBI TPEAHA3HAUCHA I W3YYCHHS
O6uo0ruK B MpoQeccHOHANBHBIX 00pa30BaTE/IbHBIX OPraHU3alUgX, PEATU3YIOIMINX 00pa30BaTeNbHYIO
porpamMMy CpeaHero o0IIero oopa3oBaHus B MpeesiaX OCBOCHHUS OCHOBHOHM MpogeccHOHaIbHON 00-
pasoBarenbHo# niporpammel CITO (manee — OITOIT CIIO) Ha 6a3e ocHOBHOTO 00111eT0 00pa30BaHMS 11O
CIELMAIBHOCTHU CPeAHEro npodeccuonanbHoro oopasosanus 43.02.16 Typusm U roCTEIPUUMCTBO.

1.2 MecTo AMCHUIJIMHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/ibHOI MPOrPpaMMbl CPeHero
npodeccuoHaJILHOr0 00pa3oBaHusd

OO6mmeobpa3oBaTenbHas TUCHUTUINHA «BHOTIOTHY) SBIsSETCS 00s13aTEIbHON YacThio 001eo0pa-
3oBarenbHOrO 1ukiaa OITOIT B coorBercTBHM ¢ PI'OC CIIO mo cnernuanbHOCTH CpeHero npodeccu-
oHanbHOTO 00pazoBanus 43.02.16 Typusm u rocTenpUUMCTBO.

Hucnurnmuna uzyvaercs B 1, 2 cemecTpax.

1.3 Henu 1 3a7a4u AUCUMILIMHBI - TPeOOBAaHUS K pe3yJIbTaTaM OCBOCHHA

DopMUpOBaHUE y CTYACHTOB MPEJCTaBICHUS O CTPYKTYPHO-(PYHKIIMOHAIBHON OpraHHU3aliu
KHUBBIX CHCTEM Pa3HOTO paHTa KaK OCHOBBI MPUHSATHS PEUICHUH B OTHOIICHUH OOBEKTOB KHUBOW MPU-
POJIbI U B IPOU3BOJICTBEHHBIX CUTYAIIHSIX.

B pesymbraTe OCBOCHHMS IUCHHMIUIMHBI y OOydJaromuxcs (QOpMHpPYIOTCS oO0mue wu
npodeccuoHanbHbIe KOMIETEHIHH:

OK 1. OcyrmecTBisTh YCTHYIO U TMHCHMEHHYI0 KOMMYHHKAIIIO Ha TOCYIapCTBEHHOM si3bIke Poc-
cuiickori Deneparuy ¢ y4eToM 0OCOOCHHOCTEH COLMABHOTO U KYJIbTYPHOT'O KOHTEKCTA.

OK 2. INonb3oBarbcs mpodeccuoHanbHON TOKyMEHTAlel Ha TOCYyAapCTBEHHOM M MHOCTPaHHOM
SI3BIKAX.

OK 7. CozneilcTBOBaTh COXPAHEHUIO OKPYXKAlOIIEH Cpelbl, pecypcocOepeKeHNI0, TPUMEHSITh
3HaHUA 00 U3MEHEHUH KIMMaTa, MPUHIIMUITBI OepEeKIMBOTO MTPOU3BOJICTBA, d(PPEKTUBHO JAeHWCTBOBATH B
Ype3BBIYANHBIX CHTYAITHSIX



IInanupyemMsble pe3yJbTaThl 0OCBOCHHS 001e00pa3oBaTebHON AUcHMILUIMHBI B c00TBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Tab6muia 1.

Koa u HamMeHOBa-
HHMe (popmMupyeMBbIX
KOMIIeTeHITU I

l'[.naﬂnpyeMble pe3yabTaTbl 0CBOCHUSI TUCIHHUIIVIMHBI

Oo6mme

JAucuunanHapHsie

OK 01. Brioupats
CIIOCOOBI PEIICHUS
3as1a4 mpoheccuo-
HaJILHOM JiesTelb-
HOCTH TIPUMEHH-
TEJTHHO K Pa3IIny-
HBIM KOHTEKCTaM

B yacTu Tpya10BOro BOCIUTAHMA:

- TOTOBHOCTH K TPYZy, OCO3HAaHWE IIEHHOCTH MacTepCTBa, TPYAOII00He;

- TOTOBHOCTh K aKTUBHOH JICATEIHBHOCTH TEXHOJOTHYECKONW M COITHAIb-
HOU HanpaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, IUIAHUPOBAThH U Ca-
MOCTOSITEJIBHO BBIIOJHSATh TaAKYIO AESITEIbHOCTB;

- HHTEPEC K Pa3InIHBIM cepam npodeccHOHATFHON AeITeThHOCTH,
OgajieHue YHUBEPCATbHBIMU YYSOHBIMY MMO3HABATCIILHBIMU JICHCTBUS-
MH:

a) 0a3o0BbIe JJOTHYECKHE JAeliCTBHS:

- CaMOCTOSTEIBLHO (POPMYJTUPOBATh U aKTYAIM3UPOBATh NPOOJIEMy, pac-
CMaTpHUBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYLICCTBEHHBIM MpPU3HAK WM OCHOBAHUS IJISl CpaBHE-
HUs, K1accu(UKaIuy 1 00001IeHYS;

- OTIPENEIATh LEeNU NeATeIbHOCTH, 3aJaBaTh MapaMeTphl U KPUTEPUH UX
JIOCTHYKEHHS;

- BBIABIIATh 3aKOHOMEPHOCTH M MPOTUBOPEUUSI B pPaCCMATPUBAEMBIX SIB-
JICHUSX;

- BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTh, OLEHUBATH COOTBETCTBHUE pE-
3yJbTATOB LIENISAM, OLIEHUBATh PUCKU MOCIEACTBUHN AESITEIbHOCTH;

- pa3BHBaTh KPEATHMBHOE MBIIUICHUE MPH PEIICHUH >KU3HEHHBIX IPO-
oseM

0) 0a30BbIEe HCCIEN0BATEIbLCKHE NeHCTBHS:

- BJIAJICTh HaBBIKAMH Y4EOHO-MCCIICAOBATEIBCKON W MPOSKTHOM
TEJIbHOCTH, HaBBIKAMH Pa3peIIeHUs POOIIeM;

- BBISIBJISITH IPUYUHHO-CJIC/ICTBEHHBIE CBSI3U U aKTyalIU3UpOBaTh 3aJ1auy,
BBIJIBUTaTh TUIOTE3Y €€ PElICHUs, HAXOJUTh apryMEHTH JUJIS JOKa3a-
TEILCTBA CBOMX YTBEPXKIACHUM, 3a71aBaTh apaMeTPhl U KPUTECPUU pellie-
HUS;

- aHATM3HUPOBATH IOJIYYCHHBIE B XOJE€ PELICHUS 3aJadydl pPe3yJbTaThl,
KPUTHYECKH OIEHUBATh UX JOCTOBEPHOCTD, MPOTHO3UPOBATH H3MCHCHUE
B HOBBIX YCIIOBUSX;

JCsI-

- chopMupoBaTh 3HAHHUSA O MECTE W POJHM OHOJIOTHH B CHCTEME €CTe-
CTBEHHBIX HayK, B (DOPMHUPOBAHUH COBPEMEHHOM €CTECTBEHHOHAYYHON
KapTUHBl MUpA, B MO3HAHWU 3aKOHOB NPHUPOABI M PEIIEHUHU >KU3HEHHO
Ba)KHBIX COIMAJIBHO-3THUYECKUX, 3KOHOMHUYECKUX, 3KOJOTHYECKHUX IpO-
0J1eM YeJIOBEeUYeCTBa, a TAKXKE B PEIICHUH BOIPOCOB PAlIMOHAIBHOTO MPH-
pOIOIONB30BaHus; B (POPMUPOBAHUHN LIEHHOCTHOTO OTHOIIEHHS K HpH-
pone, o0lIecTBy, YeNIOBEKY; O BKJIAJC POCCHHCKHX U 3apyOeXHBIX yue-
HBIX - OHOJIOTOB B pa3BUTHE OHONOTHH; (HYHKIIMOHATBHON TPaMOTHOCTH
YeJI0BEKa AJIsl peICHHs )KU3HEHHBIX po0IieM,

- YMETh BIA/ICTh CUCTEMOM OMOJIOTUYECKUX 3HAHUH, KOTOPast BKJIFOYAET:
OCHOBOTIOJIArarIe ONOJOrHYecKre TEPMUHBI U OHATHS (KU3Hb, KIIET-
Ka, TKaHb, OpraH, OPraHU3M, BUA, HOMYJIIUUS, SKOCHCTEMa, OHOLEHO3,
ounocdepa; MeTaboJIM3M, TOMEOCTa3, KIIETOUYHBI UMMYHUTET, OMOCHHTE3
Oenka, OMOMONUMEPHI, JUCKPETHOCTh, CAMOPETYISLHS, CaMOBOCIPOH3-
BEJICHUE, HACJIEICTBEHHOCTh, U3MEHUYMBOCTh, YHEPTO3aBUCUMOCTh, POCT
U pa3BUTHE);

Ouosioruueckue Teopun: kierodHas teopus T. lllsanna, M Illneiinena,
P. BupxoBa; KJIOHaNIbHO-CENEKTUBHOrO MMMyHHTeTa II. Opmnx, W.N.
MeuHuKOBa, XpOMOCOMHAsI Teopusi HacieacTBeHHOcTH T. Moprana, 3a-
KOH 3apojsimeBoro cxoactsa K. bapa, sBomornmonnas Teopus Y. Hap-
BHMHA, CHHTETHUYECKas TEOpHUA 3BOJIIOLIUU, Teopus aHTponoreHesa Y. Jlap-
BHHa; Teopus 6noreoneno3a B.H. Cykauésa; yuenus H.W. BaBuiosa - o
Lentpax MHOrooOpasusi U MPOUCXOKACHUS KyIbTYPHBIX pacTeHui, A.H.
CeBep1i0Ba - 0 MTSIX W HaMpaBlIeHUIX dBoiounu, B.M. Bepnazackoro - o
ounocdepe;

3aKOHBI (€AMHOOOpa3Hsi MOTOMKOB IMEPBOTO MOKOJICHHS, paCIIEeIICHHs
MPU3HAKOB, HE3aBUCUMOT'0O HaclieI0BaHUs npu3HakoB I'. Menaens, cien-
JIEHHOTO HAclIeOBaHUs NMPU3HAKOB M HApYyIICHUs CIeNaeHus reHos T.
MopraHa; TOMOJIOTHYECKHX pPSAAOB B HACIEACTBEHHOM W3MEHYMBOCTH
H.N. BasuiioBa, rererndueckoro pasHoecus Jx. Xapau u B. BaiiaGep-
ra; 3apozsiieBoro cxoactsa K. bapa, 6uorenerndeckoro 3akona . ['ek-




- YMETh MEPEHOCUTh 3HAHUS B TIO3HABATEILHYIO U MPAKTHUYCCKYIO 00Jia-
CTH KHU3HEICATCITHHOCTH,

- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MMPEIAMETHBIX 00JIACTEi;

- BBIJBUTaTh HOBBIC UJCH, MpeasiaraTh OPUTHHAIBHBIC MOAXOABI U pe-
[ICHHS,;

- CHOCOOHOCTh MX HCIOJB30BaHUS B MO3HABATEIBHOW M COIHAILHOI
MPaKTHKE

kenst, @. Mrosiepa);

NPUHIUIEI (AUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npaBwia (MuHuMyMa FO. JluOuxa, 5KONIOTMYECKOW MUpaMHUIBI YHCEN,
OroMacchl ¥ SHEPTHN);

runote3bl (koamepBaTHOH A.W. Omapwna, mepBu4HOTO OynmpoHa J[XK.
Xonneitaa, mukpochep C. dokca, pudozuma T. Yek);

- chopMUpOBaTh YMEHHs PaCKpBIBATh COAEPIKAHME OCHOBOTIOIATAIOIINX
OMOJIOTMYECKUX TEOPUH U TUIOTE3: KIETOYHOM, XPOMOCOMHOHN, MyTaIy-
OHHOM, SBOIOMOHHON, POUCXOKICHUS KU3HNA U YEIIOBEKA; BIIA/ICHHE
CHCTEMOH 3HAaHWK 00 OCHOBHBIX METOJaX HAy4YHOTO MO3HAHUS, UCIOIb-
3YEMBIX B 6I/IOHOFI/I‘-IGCKI/IX HUCCIICAOBAHUAX »KHUBBIX O6’beKTOB H 3KOCH-
cTteM (ommcaHWe, W3MEPEHHWe, IpOBeJAeHHEe HaOIIOACHUH); Ccrocodamu
BBISIBJICHUS M OIIEHKH AHTPOTIOTCHHBIX N3MEHEHHH B IPUPO/IC;

- chopMHpOBaTh YMEHHUSI PacCKphIBaTh OCHOBOIIOJIATAIONINE OWOJIOTHYe-
ckre 3aKkoHbI 1 3akoHoMepHOocTH (I'. Mennens, T. Moprana, H.1. Basu-
noBa, J. 'ekxens, ®@. Mromnepa, K. bapa), rpaHutsl ux IpUMEHIMOCTH K
JKHMBBIM CHUCTEMAaM;

- YMETb BBIACIATL CYIIECTBCHHBIC ITPU3HAKU!

CTPOCHHUSI BUPYCOB, KJICTOK MPOKAPHOT M 3YKAPHOT; OJHOKJIECTOYHBIX U
MHOTOKJICTOYHBIX OPraHM3MOB, BHIOB, 6I/IOI‘COHCHO30B, 3KOCHUCTEM U
ounochepsr;

CTPOCHHUSI OPTaHOB M CHUCTEM OPI'aHOB PACTECHUH, )KMBOTHBIX, YEJIOBEKA;
MIPOLIECCOB KU3HEIEATEIFHOCTH, POTEKAOIINX B OPraHU3Max PacTeHUH,
JKHBOTHBIX M YCJIOBCKaA,

OHMOJIOTHYECKUX TPOIeccOoB: oOMeHa BemecTB (MeTabonmsm), nHpopMma-
UM U IPEBPAIEHHs SHEPTHH, OPOKEHHsI, aBTOTPOGHOTO U TeTepoTpod-
HOTO THUIOB THTaHWSA, (OTOCHHTE3a M XEMOCHHTE3a, MUTO03a, MeHo3a,
raMeToreHesa, SMOpUOTreHe3a, MOCTAIMOPHOHATIBHOTO Pa3BUTHS, Pa3MHO-
JKEHUsI, MHAWBUIyaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aUMO-
JICHCTBUSI TEHOB, T€TEPO3KCA; JICUCTBUI UCKYCCTBEHHOTO 0TOOpa, cCTabU-
JU3UPYIONIETO, JBUXKYIETO W Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpA;
AJIONATPUUYECKOTO M CHUMIATPUYECKOTO BHI000PAa30BaHMSA; BIHSIHUS
JBIDKYIMX CHJI BOJIOIMH Ha TeHO(MOH] MOIMYJISLUH; IPUCTIOCOOICHHO-
CTH OpPTaHU3MOB K Cpejie OOMTaHUS, YepeOBAHUS HAIPABICHUH IBOJO-
OUH; KpYyroBopoTa BEUIECTB U ITIOTOKA SOHEPTUU B OKOCHUCTEMAX

- IPUOOPECTU OMBIT MPUMEHEHHSI OCHOBHBIX METOAOB HAYYHOIO IO3HA-
HUA, UCTIOJIB3YEMBIX B OHoIOTHH: Ha6JHO)IeHI/I$I N OIIMCAaHHUA XUBBIX CHU-
CTEM, IPONECCCOB U SIBJICHI/Iﬁ; OopraHu3ani U MPOBCIACHUA ownosiornye-




CKOTO DJKCIIEPUMEHTA, BBIIBM)KEHUS THIIOTE3, BBIABISATH 3aBUCUMOCTHU
MEXKIy UCCIECAYEMBbIMU BEIIMUMHAMH, OOBSICHATD IOMyYEeHHbIE pe3yibTa-
TBl U (OPMYJIUPOBATH BBIBOJABI C WCIONBb30BAaHHEM HAyYHBIX MOHSTHMH,
TEOPHIi ¥ 3aKOHOB;

- c(hopMHPOBATh YMEHHUS BBIACIATH CYIICCTBCHHBIC NPH3HAKU BUPYCOB,
KJIETOK IPOKAPHOT M 3YKAPHOT; OJHOKJICTOYHBIX M MHOTOKJICTOYHBIX
OpPraHU3MOB, BUIOB, OMOTEOLIEHO30B M 3KOCHUCTEM; OCOOCHHOCTH MPO-
LeccoB 0OMeHa BEIICCTB M MPEeBpaILeHHs SHEPTHU B KIIeTKe, (POTOCHHTE-
3a, IUTACTHYECKOTO M DHEPreTHYecKoro oOMeHa, XeMOCHHTEe3a, MHUTO03a,
Meiio3a, OMI0A0TBOPEHUS, Pa3BUTHS U PA3MHOKEHUS], HHAUBUIYAIbHOTO
pa3BUTHS OpraHu3Ma (OHTOTE€He3a), OOphOBI 3a CYIICCTBOBAaHHE, €CTE-
CTBEHHOTO O0TOOPA, BUI000pa30BaHUs, MPHUCIIOCOOIEHHOCTH OPTaHU3MOB
K cpere oOMTaHMs, BIUSHUS KOMIOHEHTOB 3KOCHCTEM, aHTPOIIOTEHHBIX
MU3MEHEHUI B 9KOCHCTEMax CBOEW MECTHOCTH, KPYyrOBOPOTa BELIECTB U
MIpeBpalleHne YHEPTun B bnocdepe;

- copmMHpOBaTh YMEHHS PUMEHATH MOTyYSHHBIC 3HAHUS IS 00BsICHE-
HUA 6I/IOJ'IOFI/I‘I€CKI/IX IIpoueccCoB u HBJ’ICHHﬁ, IJI MIPUHATHA paKTU4C-
CKUX PEIICHUI B TIOBCEIHEBHOM XHU3HH C LIEJBI0 oOecrieueHus Oe3ormac-
HOCTH CBOETO 3/I0POBBSI M 3/10POBBSI OKPYKAIOLIUX JIIOJICH, COOITIOACHHS
3I0pOBOTO 00pa3a KU3HU, HOPM TPaAMOTHOTO TOBEJICHHS B OKpY>KatoUen
MPUPOIHON Cpefie; MOHUMAaHNe HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTH-
KEHUH COBPEMEHHOW OMOJIOTHMH W OMOTEXHOJOTHH Ul PaldOHAIBLHOTO
MPUPOIOTIONB30BAHUS; YMEHHE HCIIOIb30BaTh COOTBETCTBYIOLIHE apry-
MEHTBI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO M CUMBOJIMKY JIJISl JIOKa3aTelb-
CTBa POJICTBAa OPTaHU3MOB PAa3HBIX CHCTEMATHYECKHX T'PYIII; B3AaHMOCBS-
31 OpPraHU3MOB M CpeJlbl OOWTAHUS; €AMHCTBA YEJIOBEUECKHX pac; HeoO-
XOJMMOCTH 3JI0POBOTO 00pa3a XH3HH, COXpPaHEHHS pa3HOOOpas3Hsi BHOB
1 3KOCHUCTEM, KaK yCJIOBHA COCYIIECTBOBAHMSA IPUPOAbI U YCIIOBECUCCTBA,
- chopmMHpOBaTh yMEHHs pemiaTh OMOJOTMYECKHE 3aJadyH, COCTABIATH
TCHOTHUIINMYECKNUE CXCMbI CKPCIIMBAHWA NJIA PA3HBIX TUIIOB HACJICIOBAaHUA
MIPU3HAKOB Y OPTaHU3MOB, COCTABIIATH CXEMBI IIEPEHOCA BEIIECTB U dHEP-
T'HU B 9KOCUCTEMaXx (LeNH MUTaHMs, THIIEBbIC CETH), BBISABIATh PUYUH-
HO-CJIC/ICTBEHHBIE CBSI3M MEXIY HCCIIEAyEeMbIMHA OHOIOTHYECKUMH 00b-
€KTaMH, IporeccaM U ABJICHUAMMU, NCJIaTh BbIBOABI W IIPOTHO3BI HA OC-
HOBAaHHWHU IMOJTYYCHHBIX PE3YJILTATOB,

- copMupoBaTh YMEHUSI KPUTUYECKU OLIEHUBATH WHPOPMALIUIO OHOJIO-
THYECKOro COACPIKaHMA, BKIIOYAIOUIYI0 IICEBOHAYYHBIC 3HAHUA U3 pa3-
JUYHBIX WCTOYHUKOB (CpeacTBa MacCOBOW WH(OpMAIUH, HAYIHO-




MIOMYJISIPHBIE MaTepHallbl); UHTEPIPETHPOBATh ITHUECKUE ACIEKTHI CO-
BPEMEHHBIX HCCIEIOBAaHUI B OHMOJIOrMM, MEOULMHE, OHOTEXHOJIOTHH;
paccMaTpuBaTh MI00aIbHBIE SKOJIOTHIYECKUE TPOOIeMbl COBPEMEHHOCTH,
(hopMHpOBATH MO OTHOLICHHIO K HUM COOCTBEHHYIO MO3HUIIHMIO, YMEHHE
OLIEHMBATh 3TUYECKUE ACHEKTHl COBPEMEHHBIX MCCIECAOBAaHUN B 00jacTu
OMOTEXHOJIOTUM U TE€HETHYECKUX TEXHOJOIMH (KIOHHPOBaHME, HCKYC-
CTBEHHOE OIIJIOJJOTBOPEHUE, HAIIPABIEHHOE M3MEHEHHE FeHOMa U cO3/a-
HUE TPAHCTEHHBIX OPTaHU3MOB);

- chopMHpOBaTh YMEHHUS CO3[aBaTh COOCTBEHHbIC NMHCHMEHHBIE U YCT-
HbIE COOOILECHHA Ha OCHOBE OMOJOTMYEeCKOi MH(OpMAIMU U3 HECKOJb-
KAX UCTOYHHKOB, TPAMOTHO HMCIOJIb30BaTh OHATHHHBIN anmapat OHoJio-
THH;

- YMETh BBIIBUIATh THUIOTE3bl, MPOBEPATh UX HKCIIEPUMEHTAIbHBIMU
cpeacTtBamu, (GOpMYNUpYs LENb HCCICIOBAaHUS, aHATM3UPOBATH IOJTY-
YEeHHBIE PE3YJIbTAThI U 1€1aTh BHIBOIBI;

- IPUHKUMATh Y4acTHE B Hay4YHO-HCCIIEIOBATENbCKONW paboTe mo OGuoso-
THH, KOJOTUM M MEAHMIMHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAYyYHBIX
OOIIECTB M MyOJINYHO MPENICTABIATH MOJNyYCHHBIC PE3YNbTaThl HA YUCHH-
YEeCKHX KOH(EepEHIHUIX Pa3HOT0 YPOBHS,

OK 02. Ucnonb30-
BaTh COBpEMEHHbIC
CpeICTBa MOKCKa,
aHallM3a U UHTEep-
nperanuy nHHOop-
Maluu 1 uHpopma-
IIMOHHBIE TEXHOJIO-
THH TSI BBITIOJTHE-
HUs 3a71a4 npodec-
CHOHAIBHOU Aes-
TEIHHOCTH

B obnacti neHHOCTH HayYHOTO MO3HAHUS:

- c(hOpMHPOBAHHOCTb MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEH-
HOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHON MPAKTUKH, OCHOBAHHO-
TO Ha JMAJIOre KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MHUPE;

- COBEPIICHCTBOBAHKE SI3BIKOBOI M YMTATENLCKOW KYIBTYPHI KaK Cpel-
CTBa B3aMMOEHCTBUS MEKIY JFOJIbMH M IO3HAHUS MUPA;

- OCO3HaHHE IIEHHOCTH HAyYHOH JAEATENLHOCTH, TOTOBHOCTH OCYIIECTB-
JISITh MPOEKTHYIO M UCCIIEIOBATENLCKYIO JESITEIBHOCTh HHIUBH Y aTbHO
U B TPYIIIIE;

OBiazieHue yHUBEPCAJIbHBIMHU y4eOHBIMU T03HABATEIbHBIMU JCHCTBUSI-
MU:

B) paboTta c nHpOpPMaLIUEH:

- BJIQIETh HAaBBIKAMH TOJy4eHHs WHPOPMALUHN M3 UCTOYHHUKOB Pa3HBIX
THUIIOB, CaMOCTOSITENBHO OCYIIECTBIATh MOUCK, aHAIN3, CHCTeMaTH3a-
IIUI0 M MHTEPIIPETAIMI0O HHPOPMAIMH PAa3IUIHBIX BUJIOB U (HOPM Tpe-
CTaBJICHHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMUHBIX opMaTax ¢ y4eTOM HazHauCHHs MH-

- copMUpPOBATh YMEHHUSI KPUTHYECKH OIEHUBATh MHPOPMAIHIO OHOIIO-
THUYECKOTO COJICpKaHMs, BKITIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS M3 pa3-
JUYHBIX HMCTOYHUKOB (CpEICTBa MacCOBOW HH(OpMANW¥, HAYYHO-
MOMYJISIPHBIE MaTepualibl); HHTEPIPETHPOBATh STHYECKUE ACHEKTHI CO-
BPEMEHHBIX UCCIICOBAaHUH B OMOJIOTHH, MEJUIIMHE, OMOTEXHOJIOTHH;

- UHTEPIPETUPOBATh ATUUYECKUE ACIIEKTHl COBPEMEHHBIX UCCIIENOBAHUN B
OMOJIOTMHY, MeIUIMHe, OWOTEeXHOJIOTHH; pPacCMaTpHBaTh TJI0OAJIbHBIC
9KOJIOTHYECKHE MPOOIEMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIE-
HUIO K HUM CO6CTBeHHy10 MO3NIHIK0, YMCHUC OILICHUBATH 3TUYCCKUEC ac-
MEKTHl COBPEMEHHBIX MCCIICOBAHUI B 00JaCTH OMOTEXHOJIOTHH M TeHe-
THYECKUX TEXHOJIOTHH (KIIOHUPOBAaHHE, MCKYCCTBEHHOE OILIOI0TBOpE-
HHUEC, HAIIpaBJICHHOC M3MCHCHUC I'€HOMA N CO3JaHUC TPAHCI'CHHBIX Opra-
HU3MOB);

- chopMHpOBaTH YMEHHUS CO37aBaTh COOCTBEHHbIE MHCHMEHHBIE U YCT-
HbI€ COOOIIIEHUSI Ha OCHOBE OMOJIOTHYECKON HMH(OPMAIMK W3 HECKOJIb-
KX UCTOYHUKOB, 'PaMOTHO HCIIOJIb30BaTh MMOHATHHHBIN arrapar 6uoJIo-
THU




dopManuu W 1ENCBOW ayJAUTOPWHU, BhIOWMpas ONTUMANBHYI (QOopMy
MPEeCTaBJICHUS U BU3yaIH3allny;

- OIICHUBATh JIOCTOBEPHOCTb, JISTHTUMHOCTh WH(OPMAITUH, €€ COOTBET-
CTBHE MPABOBBIM ¥ MOPATbHO-3THYECKIUM HOPMaM;

- HCIIONIb30BaTh CPEJCTBa MH(POPMALIMOHHBIX W KOMMYHUKAITHOHHBIX
TEXHOJIOTHI B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OpraHU3a-
IIMOHHBIX 33Jla4 ¢ COOJIOJICHUEM TpPEeOOBAaHUN DPrOHOMHKH, TEXHHKH
0€30MMacHOCTH, TUTUEHBI, PECYPCOCOCPEIKEHUS, MTPABOBBIX M ITUYCCKUX
HOPM, HOPM HH(POPMAITHOHHON O€30IIaCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3alUThl MH(OpMAIUU, UHPOP-
MaIlMOHHOM 0€30MaCHOCTH JIMYHOCTH

OK 07. CopnelictBo-
BaTh COXPAHEHUIO
OKpy>Karollien cpe-
IIbl, pecypcocOepe-
KCHUIO, MPUMECHSTh
3HaHUS 00 U3MEHE-
HUU KJIMMAaTa,
TIPUHIINTIBI Oepexk-
JIUBOTO TIPOU3BO/I-
cTBa, 3ppekTuBHO
JIEUCTBOBATH B
YpE3BbIYANHBIX CH-
Tyamusx

B o0s1acTH 3K0J10IrMYE€CKOr0 BOCIIUTAHMSA

- c(OPMHUPOBAHHOCTh HKOJOIMYECKOIN KyJIBTYpbl, IOHUMAHUE BIUSHUSA
COLIMAIbHO-3KOHOMHYECKUX MPOIIECCOB HAa COCTOSIHHE NMPUPOIHOI U co-
IUATBFHON Cpebl, OCO3HAHHWE TIO0AILHOTO XapaKkTepa KOJIOTHYEeCKUX
mpo0Jem;

- IUIAHUPOBAHUE U OCYILIECTBIEHUE JEHUCTBUI B OKpYKarollel cpele Ha
OCHOBE 3HaHUs LieJIel yCTONUMBOTO pa3BUTHS YEJIOBEUECTRA,

AKTHBHOE HENPUATHE NEUCTBUN, MPUHOCSIINX BpPEJ OKPYKarolleh cpe-
ae;

- YMEHHE MPOTHO3UPOBATH HEOIArONPHUSTHBIE SKOJOTMYECKHE TOCIE]-
CTBUS PEANPUHIMAEMBIX IEHCTBUH, IPEAOTBPALIATh UX;

- pacIIMpeHre OMBITA AESTEIbHOCTH 3KOJIOTMUECKOM HAIIPaBIEHHOCTH;

- OBJIaJIeHHE HaBBIKAMH Y4eOHO-HCCIIE0BATEIbCKOM, MPOSKTHONW U CO-
[AAJILHON JIEITEIbHOCTHU

- BJIaJIeTh CHCTEMOM 3HaHMI 00 OCHOBHBIX METOJaX HAYYHOTO ITO3HAHMUS,
UCTIONB3YEMbIX B OHOJIOTHYECKUX MCCIETOBAHMAX JKHBBIX OOBEKTOB U
9KOcHCTeM (OMMCAaHWE, M3MEPEHHUE, MPOBEACHUE HAOIIOACHUH); CIOCO-
0aMu BBISIBIICHUS U OLICHKH aHTPOIIOTEHHBIX H3MEHEHHH B IPUPO/IE;

- YMETb BBISBISATH OTJIMYUTEIbHBIC IPU3HAKH KUBBIX CHCTEM, B TOM YHC-
Je rpu0OB, PaCTCHUH, )KUBOTHBIX M YeJIOBEKa; MPHUCIOCOOIEHHOCTh BH-
JIOB K cpene oOuTaHMsI, aOMOTHYECKUX W OMOTHYECKUX KOMITOHCHTOB
9KOCHCTEM, B3aUMOCBSI3eli OPraHU3MOB B COOOIIECTBAX, AaHTPOIIOTCHHBIX
M3MEHEHHMI B SKOCHCTEMaxX CBOCH MECTHOCTH;

- YMETb BBIJICJISITh CYIIECTBEHHBIE IPU3HAKN OUOJIOTMYECKHX TPOIIECCOB:
oOMeHa BemecTB (MeTabomI3M), HHPOPMAIIMK ¥ TIPEBPAIICHUS SHEPTHH,
OposkeHus1, aBTOTPO(HOTO U reTepoTpOo(PHOTO TUTIOB MHUTaHUs, (DOTOCHH-
Te3a U XeMOCHHTE3a, MHT03a, MeH03a, raMeToreHe3a, IMOpHoreHesa, mo-
CTIMOPHOHAIILHOTO Pa3BUTHS, Pa3MHOKEHHS, WHAWBUAYAIBFHOTO pa3BH-
THS OpraHu3Ma (OHTOTeHe3a), B3aMMOJICHCTBUS T€HOB, T€TEPO3UCa; JICH-
CTBHH HCKYCCTBEHHOTO 0TOOpa, CTAOMIIN3UPYIONIETO, IBHXKYILIETO U Pa3-
PBIBAIOIIETO €CTECTBEHHOTO OTOOPA; ajIONaTPUYECKOr0 U CHMITaTpHYe-
CKOTO BHJI000pA30BaHMS; BIMSHHS JABWKYIIMX CHJI SBOJIOIMU HA T€HO-
(bOoHI TOMyYJISAIHHY; TPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpesie OOUTaHMS,
YepeIoBaHUs HAIIPABIICHUI SBOJIIOIMN; KPYTOBOPOTA BEIIECTB U IMMOTOKA
9HEPTUHU B SKOCHCTEMAX




1.4 Kotn4ecTBO 4acoB Ha ocBOeHHMe padoyeil MpOorpaMMbl JUCHHUILINHBI
— MaKCHMaJIbHOW y4eOHOM Harpy3ku oOydaromierocs — /2 yaca, B TOM YHCIIC:
— 00s3aTeIbHON ayAMTOPHON YUEOHOW HAarpy3Ku oOydJaromierocs — 72 Jaca.

2. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBbI

2.1 O6beM yueOHOM TMCUMIIMHBI M BU/IbI Y4eOHOH padoThl

Tabnuua 2.

Bua yueOHoii padoThI

O0BeM B yacax

OILICHKOM — 2 cemecTp

O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl JHCHUILINHBI 72

B T.4.

OcHOBHOe coiep:KaHue 72

BT. 4.

TEOpeTHYecKoe 00yueHue 40
B T.4. IPO(ECCHOHAILHO-OPUEHTUPOBAHHOE CO/ICPIKaHUE 2

NPaKTUYECKHUE 3aHATHS 20
B T.4. IPO(heCCHOHATBHO-OPHEHTHPOBAHHOE COJICPIKaHHE 8

71a0opaTOpHBIE 3aHATHUS 4
B T.4. IPO(eCCHOHAILHO-OPUEHTUPOBAHHOE CO/IEPIKaHUE 2

KonTposbnasi padora 6

IIpoMeskyTOUHast aTTecTAlUsI — TECTUPOBaHUE — 1 ceMecTp, 3a4eT ¢ 9

2.2 TemaTH4ecKkui miaaH

TpyaoeMKOCTb 3aHATHI 1
O61was Tpy- (uac.) DOopMBI~ TEKYILETO
No P .. KOHTPOJIS ¥ IIPOME-
w a3J1eJIbl ¥ TEMBI TUCIIUITINHEI OEMKOCTbD AyIHUTOpPHBIE 3aHSITHS JKYTOUHOIT aTTecTa-
(Bcero vac.) JNeKIMu | TpaxT. KP. UK YCTIEBAEMOCTH
Cemectp 1
Pazgen 1. Kietka — cTpykTypHO-
1. A PYKTYP 18 8 8 2 TIP-2
G yHKIIMOHATbHAS €TMHUIIA )KUBOTO
Pasznen 2. Ctpoenue u KI[UH Op-
2 pex 2. Cp (ymigm op 12 8 4 i 1P-1
ragmsma
ITpomexxyrounas arrectanus — Te-
3. | povexdT . IP-1
CTUPOBaHUE
4. | Uroro 3a cemectp 1: 30 16 12 2
Cemectp 2
1. | Pasmen 2. Crpoenue u pynkumu op- | 14 8 4 2 | I1P-2

vo- yctHBIH onpoc, YO-1 - cobecenoBanne, YO-2 - komtoksuyM, YO-3 - 3adet, YO-4 — sk3amen, [1P - nmucemennas padora, [1P-
1 - tecr, [1P-2 - xoHTponbHas padota, [IP-3 acce, [IP-4 - pedepar, IIP-5 - kypcoBas pabora, [TP-6 - HayuHO-y4eOHBIH OTYET MO
npaktuke, [1P-7 - oruer mo HUPC, U3 —uHauBunyansHoOe 3a1aHne




raHmu3smMa

2. Paznen 3. Teopust sBomoIMH 14 8 4 2 I1P-2
3. Pasnen 4. Dxosorus 6 4 2 [1P-2
4, Paznen 5. brosorus B sxu3Hu 4 2 2 - YO
5 Pa3nen 6. buoskomornyeckue uccie- 2 5 i i p-1

IIOBAHUS

[TpomMexxyTouHast aTTecTalus — 3a4eT

C OLICHKOU

HTroro 3a cemectp 2: 40 24 12 4

Bcero: 72 40 24 6




2.2 TemaTn4yeckuii IV1aH U cofepxkanue (ucuunannbl OVIL 12 Buonozusn

Tabaua 3.
®opmupye-
HaumenoBanmue | CoaepskaHue y4eOHOro MaTepuasia (0OCHOBHOE M NPO(ecCHOHATBLHO-OPUEHTHPOBAHHOE), 1adopaTopHbie | O0beM MbIe KOMIIE-
pa3/iesioB M TeM U NPAKTHYECKHe 3aHATHUS, TPUKJIATHOH MOAYJIb (IPU HAJTMYUM) 4acoB S
1 2 3 4
1 cemecTp
Paznea 1. KileTka — CTPYKTYPHO-()YHKIIMOHAJIbHAS €IMHUIIA 5KHBOTO 18
Tema 1.1. OcCHOBHOe cojIep:KaHue 0,5
buonorus kak | Teoperuueckoe o0yueHnue: 0,5
Hayxa buonorus xak Hayka. CBsi3b OMOJIOTHH C APYTUMH HayKaMu: Onoxumusi, 0nopusnka, OnoHNuKa, TeHoreorpadus
u 1p. Poiss 1 MecTo Guonoruu B popMUPOBaHNH COBPEMEHHOM HAyYHOU KapTHHBI MUpa. 3HaYeHHe Onooruye- OK 02
ckux 3HaHWi. Micropus 6uonornu. 3HaueHUE UTOJIOTUH JIJTsl pa3BUTHsI OMOJIOTHU M TIO3HAHUS TPUPOIBL. MeTo-
IbI IUTOJIOTUH: MUKPOCKOIIHS, XpoMaTorpadus, 31eKTpodopes, METOI MEYCHBIX aTOMOB, U PepeHIInAIEHOE
HEHTPUPYTHUPOBAHUE, KYIbTYpa KIETOK
Tema 1.2. O0- OcHOBHOe co/Jiep:KaHue 0,5
mas xapakre- | Teopernuyeckoe o0yueHune: 0,5
PHUCTHKA KM3- |\ Pasgoobpasue 6nocuctemM. Opranusaius OMOIOTHYECKUX CUCTEM. Y POBHH OpraHu3aluu OMOCHUCTEM: MOJIEKY-
HH JIAPHO-TE€HETUYECKHH, OPTaHOMIHO-KJIETOUHBIN, OPraHM3MEHHBIH, MOMYJIAMOHHO-BHUI0BOM, SKOCHCTEMHBIN OK 02
(OmoreonieHoTHueckuit), buocepHsiit. Hayku, nzyuatomue 6nonornyeckue 00ObeKThl Ha pa3HbIX YPOBHSAX Op-
raHu3anuy ku3Hu. O0Imas XxapakTepucTHKa )KU3HU, CBOMCTBA KHUBBIX cUCTeM. [Ipoiecchl, mpoucxoasmue B
Ouocucremax
Tema 1.3. OcHOBHOE co/Jiep:KaHue 2,5
buosornyeckn | Teopernueckoe o0yueHue: 0,5
BAKHBIC XUMH- | X iMpiyeckuid cocTaB KileTKU. Heoprannueckue BemecTBa KJIETKH, UX OMOJI0ruyeckast pob.
1€CKHE COCIM- |OQpranuveckre BemecTBa KieTku. bruonorndeckne nomumepsl. benku. CTpykTypa 1 QyHKIIUN OSIKOBOI MoJIe-
HEHUA KyJbl. @epMeHTBI, IPUHIUN UX JIeHCTBUA. YTIIeBobl. buonornuyeckue GyHKIMU YIIeBOOB. SE 8;

Jlunuaer. O6mwmii man crpoenus. I'mapodpunbHo-TUIpOdoOHBIE cBolicTBa. Knaccudukanus munuaos. buoso-
ruyeckue Gpyakun munuaoB. AT®. Crpoenue monekynsl AT®. buonornueckue Gpynkiun ATO

IIpakTHYeckHne 3aHATHSA:

Ponr 6enkoB, yriieBoI0B U )KHPOB B OpraHu3Me 4esioBeka. BuTaMuHbI 1 OMOTOTHYECKH aKTHBHBIE T00aBKH, X
3HA4YEHHUE B )KM3HU OpraHM3Ma yesnoBeKa. [ umo- 1 aBUTaMUHO3bI UX nIocneaAcTBus. [IpencraBienne yCTHBIX CO-




O6H.I€HI/II\/'I C npe3eHTauHeI71, IMOATOTOBJICHHBIX 110 IEPEYHIO HCTOYHHUKOB, PEKOMCHAOBAHHBIX IIPCIIOAaBaTEIIEM

JlaGopaTopHble 3aHATHSA:

JlabopaTtopHas pabota “Onpenenenue Butamuaa C B IpOayKTax MUTAHUS
[ToaroToBka BapuaHTOB OIBITA, HAOIIOICHUE 32 KAYECTBEHHBIMU PEAKIUSIMH, 3aII0JTHEHNE pabovell TaOIHIIbI,
WHTEPIIPETAINS HAOIIOIaeMBIX SIBJICHHH, (DOPMYIHPOBAHUE BHIBOIOB

JlaGopaTtopHnas pabota «[ mapoduiabHO-TUAPO(POOHBIE CBOMCTBA JIUITHIOBY»
[TonroroBKa BapuaHTOB OTBITA, HAOIIOACHUE U3MEHEHHUSI PACTBOPUMOCTH JIMITUIOB, 3all0JIHEHUE paboueii Tab-
JIMIIBI, MHTEpIpeTaIys HaOI0aeMbIX SIBICHHUH, ()OPMYITHMPOBAHUE BHIBOJIOB

Tema 1.4.
CrpykTypHoO-
¢pyHKuuoHaNb-
Hasl Opranmu3a-
M KJIeTOK

OCHOBHOe co/Iep:KaHue

0,5

TeopeaneCKoe oﬁyqelme:

0,5

Knerounas teopus (T. IlIBann, M. lIneiinen, P. Bupxos). OCHOBHBIE MONOXKEHHSI COBPEMEHHON KIETOYHOU
Teopuu. TUIIBI KIETOK: SyKapuoTHUYeCcKask U pokapruotuyeckas. CpaBHUTEIbHAS XapaKTEPUCTUKA KIIETOK 3Y-
KapuoT (pacTUTENbHOMH, )KUBOTHOMU, TprOHOIT). CTpoeHre TpOKapuoTHYecKoi KiieTku. OCOOEHHOCTH CTPOCHUS
rerepoTpodHO U aBTOTPO(HOH MPOKapHOTHIECKUX KIIeTOK. CTpoeHHE TIa3MaTHIecKoi MmemOpansbl. TpaHc-
MOPT BEIIECTB Yepes MIa3MaTHIEeCKyt0 MEMOpaHy: TaCCUBHBINA U aKTUBHBIA. DHIOLUUTO3: TUHOLUTO3, (paromu-
T03. DK301MT03. O00I0YKa MM KIIeTO4Hasi cTeHKa. CTPyKTypa U GyHKINU KIETOYHOU CTEHKH PACTEHHIA, TPH-
00B

[Muronnasma. Llutozomns. Lutockener. OnHomeMOpaHHbIE OpPraHOU B! KJIETKU: IHI0IUIa3MaTUYECKas CETh
(OIIC), anmapar I'onbpku, TH30COMBI, IEPOKCUCOMBI, BAaKYOJIH PACTUTENbHBIX KiIeTOK. CTpoeHne U pyHKIUU
O0JTHOMEeMOpaHHBIX OpraHou0B KiaeTku. Kierounslit cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHJPUH, TUIACTUABL: XJIOPOIUIACTBI, XPOMOILIACTHI, JIEHKOIIIA-
CTBI, UX CTpOEHUE U PYHKUINHU. SEpHBII annapar KJIETKU, CTPOCHHUE U (PYHKIUH.

HememOpaHHbIe OpraHOUIbI KIETKU: pUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIH eHTp. OpraHouIbl IBUKCHUS:
pecHUYKH U KryTuku. CTpoeHue u pyHKINN HeMeMOpaHHBIX OPraHOMI0B KIETKU

0,5

OK 01
OK 02

Tema 1.5.
CrpykTypHO-
pynxuuonanb-
Hble (aKTOpBI
HACJIeICTBEH-
HOCTH

OcHoBHOE COICPKaAHUE

Teopernyeckoe o0yueHue:

CtpoeHue XxpoMocoM. XpOMOCOMHBII HA0Op KIETOK, TOMOJIOTHYHBIE U HErOMOJIOTUYHBIE XPOMOCOMBI, TaIljio-
UIHBIN 1 qurmonaabid Haobop. Hyknennossie kuciotel. [IHK u PHK. Ctpoenue nykinenHoBbIx KucioT. Hyk-
neotusl. KommuieMenTapuelie a3otucteie ocHoBaHus. [IpaBuno Yapradda. Ctpykrypa JHK — nBoitnas cru-
pasib. Mecronaxoxaenue u ouonornueckue ¢pyukuuu JHK. JTHK-skcneptusza. Buast PHK. ®ynkuun PHK B
KJIETKE

IIpakTH4YecKkHe 3aHATHSA:

OK 01
OK 02




Pemrenne 3a71a4 Ha OonpeCACIICHNUEC ITOCIICA0BATCIbHOCTH HYKIICOTHI0B

Tema 1.6. OcHOBHOe coJiep:KaHue 3
IIpoueccobl Teoperuyeckoe o0yueHue: 1
MATPUYHOI'O Marpuunsiii cunre3 JJHK — permukanys. [Ipuanuns! perumkanuu JIHK. Mexanusm permkannu ITHK. Pena-
CHHTEe3a pauusa IHK (mopernnekaruBHas, nocrpemiekaTuBHas ). Peakiiuu MarpuyHoro cuuresa. [IpuHIuI KOMITIEMEH-
TapHOCTH B peakuusax matpudHoro cunresa. [JJHK u rensl. I'eHeTnuecknii Ko, ero cBoucTea. TpaHCKpUIILIUS — OK 01
MatpuuHblid cuaTe3 PHK. Tpancismus u e€ sranbl. YcinoBus ouocuntesa 6enka. Ctpoenue T-PHK u koaupo- OK 02
BaHUE aMHUHOKHCIIOT. Pontb prbocoM B OnocuHTe3e Oenka
IIpakTHYeckHe 3aHATHA: 2
Pemenue 3a1ay Ha onpeeneHne mocaea0BaTeIbHOCTH aMUHOKHCIIOT B MOJIEKYJIe OellKa.
Pemenue 3a1au Ha onpezeeHre N0CIe10BATEeIbHOCTH aMMHOKHUCIIOT B MOJIeKyJIe Oellka B cilyyae U3MEHEHUs
I10CJIEI0BATEIbHOCTH HyKieotn10B JJTHK
Tema 1.7. OcCHOBHOe co/iep:KaHue 2
Hexaerounsie | Teoperuueckoe o0yueHue: 1
(opmel xku3HM | Bupychl — HeksieToYHbIe (DOPMBI KM3HH U 00JIMraTHbIe napa3uThl. CTPOCHUE MPOCTHIX U CIIOKHBIX BUPYCOB,
peTpoBupycoB, 6akreprodaros. Kuznennsiit uuki JJHK-conepxanmx Bupycos, PHK-conepkamux Bupycos,
6akrepuodaros. BUY, rematut yenoseka. OK 02
bakrepuun. OOmas xapakrepuctuka. Ilonstie mramm. Bupychl n 6akTepun: CX0ACTBA U pa3inyMsl
IIpakTHYecKkue 3aHATHSA: 1
Bupychble u 6akTepuanbHble 3a060neBanus. O01Me NPUHIMITBI UCTIOIb30BAHUS JIEKAPCTBEHHBIX BELIECTB. 1
Oco0eHHOCTH TPUMEHEHUSI aHTHOUOTUKOB.
IIpencraBneHne yCTHBIX COOOIIEHHH ¢ Mpe3eHTalnel, MOAr0TOBIEHHBIX 10 IIePEYHI0 HCTOYHUKOB, PEKOMEH-
JIOBaHHBIX MIPEnoaBaTesieM
Tema 1.8. OcHoBHOE coaepKaHue 2 OK 02
OO0meH Be- TeopeTnueckoe odyueHue: 2
IIEeCTB U Mpe- AccUMIIISIINS ¥ TUCCUMIUISIIIUS — JIB€ CTOPOHBI MeTaboau3ma. Turmsl 0OMeHa BEIIecTB: aBTOTPO(DHBIN U TeTe- 1
BpalueHue poTpodHbIi, a3p0oOHBINH U aHadPOOHBINH. DHepreTuyeckoe odbecneueHne kieTku: npespamienne ATO B oOMeH-
JHEpPIruu B HBIX nporeccax. depMeHTaTUBHBIN XapaKTep peakuil KJIEeTOYHOro Metadonu3ma
KJIeTKe [TepBUYHBII CHHTE3 OpraHMYECKUX BEIIecTB B KieTke. [Inactuueckuit ooMeH. @OToCcHHTE3. XEMOCHHTES. 1
AHa’poOHBIN SHEpreTUyecKuii oOMeH. AHa3poOHbIe OpraHu3Mbl. bpoxeHue, aBTOTpOHBINH U TeTepOTPOPHBIN
TUI NUTaHUA. AHaIPOOHBIE MUKPOOPIaHU3MBI KaK 00bEKThl OMOTEXHOJIOTHH. DTallbl SHEPreTUYECKOro oome-
Ha. | mukonu3. bruonornyeckoe oOKuciaeHue, WM KIETOYHOE JbIXaHHUE
Tema 1.9. OcHoBHOE coepKaHue 1 OK 02
KusHeHHbIN Teopernueckoe odyueHue: 1




UK KJIeTKH.
Muto3. Meiio3

Knerounsii nukd, ero nepuosl u peryisnus. [lepuonst unrepdaszsl ux ocodennoctu. Auddepenuunanus
KJIETKU U apecT KJIETOYHOro 1ukia. [lenenue kinetku — Muto3. CTaany MUTO3a U IPOUCXOSIINE ITPOLIECCHI.
Kapuokunes u uurokunes. buonornueckoe 3HaueHne MuTo3a. Meito3 — penykimonHoe aenenue kietku. Cra-
Inu Meno3a. Meio3 — ocHOBa 1o10BOro pa3mHoxkeHus. [loegenune xpomocom B Meiiose. Kpoccunrosep. buo-
JIOTUYECKHH CMBICT Meio3a. DddekTsl Melio3a. Melo3 B )KU3HEHHOM ITMKJIE OPraHU3MOB

Kountpoabnas padora
MonekynsapHblii ypOBEHb OPraHU3AIMH KUBOTO

Pa3nes 2. Ctpoenue U GyHKIMH OPpraHusmMa

12

Tema 2.1.
CtpoeHue op-
raHusma

Conep:kanue:

IpodeccHoHaIbLHO-OPMEHTHPOBAHHOE COEPKAHUE TEOPETHYECKOT0 00y YeHHUsI

OpnnokiteTounble opranu3Mel. KonoHnanbHble Opranu3Mbl. MHOIOKIJIETOUHBIE OpraHu3Mbl. B3aumocBsI3p va-
cTeil MHOroksieTouyHoro opranuzMa. @ynkuus. Opransl ¥ CUCTEMbI OPraHoB. Amnmnaparsl OpraHoB. ['omeocras
OpraHu3Ma M €ro MoJJAep:KaHKue B IPOLECCEe KU3HEAEATEIbHOCTH.

OyHKIMOHANbHAS cucTeMa opranoB. Tkanu pactenuii. TkaHu >KUBOTHBIX U yesoBeka. Opransl pactenuid. Op-
raHbl U CUCTEMbI OPraHOB >KMBOTHBIX M YEJIOBEKA. 3HAUCHHUE OIOPHI, ABUKEHUS, TUTAHUS, JbIXaHUs, TPAHC-
MOpTa BEIIECTB, BBIJICTICHHUSI, 3alIUThHL. 3HAYCHHE MPOSIBICHUS Pa3APaKNUMOCTH U PETYIISIUN

*B Tom 4nciie Ha BbIOOP 00pa30BaTeILHON OPraHU3aMM:

s npodeccuii/crienuanbHOCTEH, CBI3aHHBIX ¢ 00BEKTOM H3yueHHs ‘“‘PacTeHus’” TeopeTH4ecKuii MaTepuan
TeMbl “CTpoeHue opraHu3Ma’ U3ydaeTcsl yriIyoJIeHHO Ha IpUMepe OpraHn3Ma pacTeHUi. TkaHu, oprassl u
CHCTEMBbI OPTaHOB YeJIOBEKa U KMBOTHBIX PaCCMaTPUBAIOTCSI 0030pHO

s npodeccuii/criennanbHOCTEH, CBSI3aHHBIX ¢ 00bEKTOM H3yueHus ‘“JKHUBOTHBIE” TEOPETUUECKUI MaTepual
Tembl “CTpoeHue opranusma’ u3ydaeTcs yriayOJleHHO Ha TpUMepe OpraHu3MOB KUBOTHBIX. TKaHU, OpraHbl U
CHCTEMBI OPraHOB PAaCTEHUN U YEJIOBEKA PACCMATPUBAIOTCS 0030PHO

Jns npodeccuii/crieniuanbHOCTEH, CBI3aHHBIX ¢ 00BEKTOM H3yueHHs “UenoBek” TeopeTHUeCcKHuii MaTepuan
TeMbl “CTpoeHHe OpraHu3Ma’ U3ydaeTcs yriyoJIeHHO Ha IPUMEpPE OpraHn3Ma 4eoBeka. TKaHu, OpraHbl U
CUCTEMBI OPTaHOB PACTEHUH U JKUBOTHBIX PACCMATPUBAIOTCS 0030pHO

OK 02

OcHoBHOE CoACPKaAaHME NMPAKTHICCKOI'O 3aHATHUHA

Teopus kIOHaNBbHO-ceNEeKTUBHOTO nMMyHHUTeTa [1. Dpnuxa, .M. Meunukosa. H}ekunoHHbIe 3a001eBaHUS
U snujieMusi. BakHeiue snuieMuu B UICTOPUM YelloBeuecTBa. BakinHanus kak NpopuiIiakTHKa HHPEKINOH-
HBIX 3200JI€BaHUA.

[IpencraBieHne yCTHBIX COOOIIEHUH ¢ IPe3eHTalrel, TOrOTOBIEHHBIX 0 NEPEYHIO UCTOYHUKOB, PEKOMEH-
JIOBAaHHBIX [IPENOJABATEIIEM

Tema 2.2.
Dopmbl pas-

Conep:xanue

IIpodeccrnonaibHO-OpHMEHTHPOBAHHOE CO/IEPKAHHE TEOPETHYECKOT0 00y4YeHUs

OK 02




MHOKEHHUSI Op-
TaHU3MOB

(DOpMI)I Pa3MHOXKCHH OpraHU3MOB. becnonoe n mosoBoe Pa3sMHOXKCHHE. BI/I,Z[I)I OecroJioro PAa3MHOXKCHUA:
MpoCcTOC ACJICHUEC HAABOC, IOUKOBAHUEC, PA3MHOKCHHUEC CIIOpaMU, BETCTATUBHOC PA3MHOKCHUC, q)paI‘MeHTaI_[I/ISI,
KJIOHUPOBAHUC. ITonoBoe Pa3SMHOXKCHHC.

*B Tom uncJe Ha BbIOOP 00pa3oBaTeIbHON OPraHUu3alMu:

s mpodeccnii/cnenuanbHOCTEH, CBSI3aHHBIX ¢ 00bEKTOM M3ydeHHUs “‘PacTeHus” TeopeTuuecKuii MaTepran
TeMBI “@OpMBbl Pa3MHOKEHHS OPraHU3MOB” M3y4yaeTcs yIiyOJeHHO Ha IpUMepe OpraHu3Ma pacTeHui. Paz-
MHO>KEHHUE YeJIOBEeKa M )KUBOTHBIX pACCMAaTPUBAIOTCSI 0030pHO

s mpodeccuii/cennanbHOCTEH, CBA3aHHBIX C 00BEKTOM H3ydeHus “JKHBOTHBIE” TEOPETHUECKUI MaTepual
TeMbI “D@OpMBI pa3MHOKEHHS OPraHU3MOB” M3ydaeTcsl YriyOJIeHHO Ha IPUMEPE OPraHu3MOB )KHMBOTHBIX. Pa3-
MHO’KEHUE PaCTEHUH U YEJIOBEKA pacCCMATPUBAIOTCS 0030pHO

s npodeccuii/criennanbHOCTEH, CBI3aHHBIX ¢ 00BEKTOM H3yueHHs “UenoBek” TeopeTHUecKHil MaTepuanl
TeMbI “DOpMBI pa3MHOXKEHHSI OPraHU3MOB” U3y4YaeTcs yriyOJieHHO Ha IPUMEpPe Opranus3ma uenoBeka. Pasz-
MHO>KEHUE PACTEHUI 1 JKUBOTHBIX PACCMATPUBAIOTCS 0030pHO

Tema 2.3.
OHnTOrenes ;Ku-
BOTHBIX H Ye-
JIOBEKA

OcHoBHOE CoICpPKaHuE

TeopeaneCKoe oﬁyqelme:

[

["amerorenes y kuBOTHBIX. Criepmarorenes u oorenes. CTpoeHue MoNOBbIX KIETOK. OII0J0TBOPEHHE U IM-
OpHOHANIBEHOE pa3BUTHE KUBOTHBIX. [lapTeHorenes. OmOpuorenes (Ha npuMmepe Jianietauka). Ctaauu aM-
OpuoreHesa

Poct u pa3zButue xuBotHbIX. [locTamOpuonaneHelii nepuo. [Ipsmoe u Henpsimoe passutue. Pazsutue ¢ Me-
TaMOp(030M y 0€CIIO3BOHOYHBIX U TO3BOHOYHBIX KHUBOTHBIX. CTaJMN MOCTIMOPUOHATIBHOIO PA3BUTHS Y JKH-
BOTHBIX M 4YesioBeKa. llepronpl oHTOreHe3a yenosBeka. buomornyeckoe ctapeHue U cMepTsh. I'eponTonorus

OK 02

Tema 2.4. On-
TOreHe3 pacre-
HUAH

OcHoBHOE coaepKaHue

0,5

TeopeTuquKoe oﬁyqelme:

0,5

['ametodut u cnopodut. PazmMHoxeHue u pa3Butue Bogopocieil. Pa3MHOXXeHue U pa3BUTHE CIIOPOBBIX pacTe-
Hui. Pa3MHOKEHHE U pa3BUTHE CEMEHHBIX pacTeHuil. Poct. Ilepnonibl oHTOreHe3a pacTeHui

OK 02

Tema 2.5. Oc-
HOBHBIE NOHA-
THA FeHEeTHKH

OcHoBHOE coaepKaHue

0,5

Teopernueckoe o0yueHune:

0,5

I'eneTrka Kak Hayka O HaCJIE€JACTBEHHOCTH U U3BMEHYMBOCTH OPraHu3MOB. OCHOBHBIE T€HETUUECKUE TTOHATHS 1
cuMBOJBL. ['eH. I'enotun. denorun. AsienbHble TeHbl. AlbTepHATUBHBIEC TPU3HAKU. JIOMUHAHTHBIN U peliec-
CUBHBIU TIpU3HaKu. ['omo3urora u rereposurora. Yucras muaus. ['u6puapl. OCHOBHBIE METOIbI TEHETHUKH: TH-
OpUIOTOTUYECKU, IUTOIOTUYECKUE, MOJICKYISIPHO-TEHETUYECKUE

OK 02

Tema 2.6. 3a-
KOHOMEPHOCTH
HACJIeI0OBAHUA

OcHoBHOE coJep:KaHue

Teopernueckoe o0yueHune:

3aK0HOMEpHOCTH 00pa3oBaHus ramer. 3akoHbl I'. Mennens: Monorubpuanoe ckpemuanue. [lpasuno nomu-

OK 02




HUPOBaHMA. 3aKOH €JMHOOOpa3Hs EPBOIo MOKOJCHHs. 3aKOH pacllleluieHus npu3HakoB. Llutonornyeckue
OCHOBBI MOHOTHOPH/IHOTO CKpeluBaHus. [ umores3a 4ucToThl raMeT. AHANIM3HUpYIOlee CKpemyBanue. Jluru-
OpuaHOE CKpelBaHue. 3aKOH HE3aBUCUMOI0 Hacjel0BaHUs pU3HaKoB. [lonurudpuaHoe Haciae10BaHUE U
€r0 3aKOHOMEPHOCTH

IpodeccHoHATBLHO-OPHMEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOr0 3aHATHSI:

Pemenne 3amau Ha OIpeaACICHUC BCPOATHOCTHU BOSHUKHOBCHU A HACICACTBCHHBIX IIPU3HAKOB IIPHU MOHO-, IU-,
HOJ'II/II‘I/I6pI/II[HOM 1 aHAJIM3UPYIOIEM CKPCINMBAHWH, COCTABJICHUEC N'CHOTHIIMYCCKUX CXEM CKPCIIMBAHUS

*B Tom uncJe Ha BbIOOP 00pa3oBaTeIbHON OPraHUu3alMu:

s mpodeccuii/cnenuanbHOCTEH CBA3aHHBIX C 00BEKTOM M3y4eHHS “‘PacTeHns” HE0OX0IUM MOAOOP reHeTH-
YECKMX 3a/1a4 Ha ONPEJIEICHIE BEPOATHOCTH HACIIEICTBEHHBIX MTPU3HAKOB IMPU MOHO-, JIU-, TOJIUTHOPUTHOM U
AHAIM3UPYIOIIEM CKPEIIMBAaHUU Y paCTEHUN

Jnis mpodeccuit/ciennanbHOCTEH CBSI3aHHBIX ¢ 00beKTOM M3ydeHus “KUBOTHBIE” HEOOXOIMM MTOI00D T'eHe-
TUYECKUX 3aJ1a4 Ha ONpeeSICHUE BEPOSITHOCTH HACIEICTBEHHBIX IPU3HAKOB IIPU MOHO-, I1-, TOJIMTHOPUIHOM
Y aHAJIM3HUPYIOIIEM CKPEIIMBAHUH Y )KUBOTHBIX

Js mpodeccuii/ciennanbHOCTEH CBSI3aHHBIX ¢ 00BEKTOM U3ydeHHS “YenoBek” He0O0X0uM 1Mo100p reHeTH-
YECKHUX 3a/1a4 Ha OIpe/esIeHUe BEPOATHOCTH HACIIEACTBEHHBIX IPU3HAKOB IPU MOHO-, M-, TOJIMTUOPUHOM U
AQHAJIM3UPYIOIIEM CKPEUIMBAHUU Y YEI0BEKa

Tema 2.7. B3a-
nMoeicTeue
Ir€HOB

OcCHOBHOe co/Iep:KaHue

TeopeTuquKoe oﬁyqelme:

I'enoTuI Kak 1enocTHAs cucreMa. MHOKECTBEHHOE IEMCTBUE TeHOB. [Ineiiorponus. MHOKECTBEHHBIN ajuie-
nu3M. B3zanmoseiictBrue aienbHbIX TeHOB. KotoMuanpoBanue. B3anmoaeicTere HeauiebHbIX reHoB. KoM-
MJIeMEHTapHOCTh. DnucTa3. [lonumepus

IlpodeccuoHaILHO-OPMEHTHPOBAHHOE COEPKAHHE MPAKTHYECKOT0 3aHATHS:

Pemienue 3aZlaq Ha ONpCACIICHNUEC BEPOATHOCTH BO3HUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB IIPH PA3JIUYHBIX
THITIaX B33PIMOJI€I7[CTBPI$[ T'CHOB, COCTABJICHUEC I'CHOTUIINYCCKUX CXEM CKPCIIMBAHUA

*B Tom uncse Ha BbIOOP 00pa30BaTeIbHON OPraHU3alHu:

* Jlnst mpodeccuii/cniennanbHOCTel CBSI3aHHBIX ¢ 00bEeKTOM M3yueHus “PacteHus” He0OX0 UM 1Moa0op reHe-
TUYECKUX 3a/1a4 Ha ONPECIICHIE BEPOSTHOCTH BOZHUKHOBEHHS HACTICICTBEHHBIX TIPU3HAKOB IPH Pa3ITHIHBIX
TUNaX B3aUMOJICHCTBUS T€HOB Y pacTEHHM

* [st mpodeccnii/cnenuanbHOCTEH CBI3aHHBIX C 00bEKTOM M3ydeHus ‘JKUBOTHBIE” HEOOXOUM MOA00p TeHe-
TUYECKHX 3a/1a4 Ha OIPEJEICHIE BEPOATHOCTH BOSHUKHOBEHHUS HACIEACTBEHHBIX PU3HAKOB IPHU Pa3InYHBIX
TUTIAX B3aMMOJICUCTBUS TEHOB Y )KHBOTHBIX

* Jlnst mpodeccuit/cniennanbHOCTEl CBSI3aHHBIX C 00BEKTOM U3ydeHHs “YernoBek” He0OX0IUM 1MO100p reHeTH-
YEeCKHX 3a/1a4 Ha OTIPeJIeICHUE BEPOSITHOCTH BOSHUKHOBEHHS HACIIEACTBEHHBIX MTPU3HAKOB MIPU PAa3ITMYHBIX

OK 01
OK 02




THUIIaX B3aHMOﬂeﬁCTBHH I'CHOB Y YCJIOBCKA

IIpomexxyrouHas arrecrauus - TectupoBaHue

Hroro 3a 1 cemectp

30

2 cemecTp

Tema 2.8.
Cuenjiennoe
HacJIeIOBaHHe
NMPU3HAKOB

OCHOBHOe co/Iep:KaHue

TeopeaneCRoe oﬁyqe}me:

3akonbl T. Moprana. CueneHHoe Hacjae0BaHue T€HOB, HApYILIEHUE CLETIIEHU. XpOMOCOMHas TEOPHUsI
HACJIEJICTBEHHOCTH. | eHeTHUecKoe KapTUPOBaHHE XpOMOCOM. Vcronb30BaHHe KPOCCHHIOBEPA 1JIs COCTaBIIE-
HUS TEHETUYECKUX KapT XPOMOCOM

IpodeccHoHATBLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHSI:

Pemenne 3ala4 Ha onpeaACICHUE BEPOATHOCTH BO3HUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB IIPU CHCTIJICHHOM
HACJICJOBAHUHU, COCTABJICHUC 'CHOTUIINYCCKUX CXCM CKPCIIMBAHUA

*B Tom 4nciie Ha BbIOOP 00pa30BaTeILHOI OPraHU3alNM:

s npodeccuii/crienuanbHOCTEN CBSI3aHHBIX C 00bEKTOM U3yueHus “‘Pactenus’” HE0OX0AUM OI00P reHeTH-
YECKMX 3a/1a4y Ha ONPEJEIICHUE BEPOATHOCTH BOSHUKHOBEHHUS HACIEACTBEHHBIX MPU3HAKOB MIPH CLICTUICHHOM
HACJICIOBAaHUH Y paCTECHUI

Jnis mpodeccuit/ciennanbHOCTEH CBSI3aHHBIX ¢ 00beKTOM n3ydeHus “KUBOTHBIE” HEOOXOIMM MOIO0D T'eHe-
TUYECKUX 3aJ1a4 Ha ONpe/esICHHE BEPOSITHOCTH BOZHUKHOBEHUS HACIIEICTBEHHBIX IIPU3HAKOB IPH CLEIIEHHOM
HACJIEJOBAaHUH Y JKUBOTHBIX

s npodeccuit/cnennanbHOCTEH, CBA3aHHBIX C 00BEKTOM H3ydeHus “YenoBek” He0OX0 UM 0100 reHeTu-
YECKHUX 3a/1a4 Ha ONpPE/eJIeHNE BEPOATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB MPH CLIETIIIEHHOM
HacCJIEJOBAaHNHM Y YEJIOBEKa

OK 01
OK 02

Tema 2.9. I'e-
HETHKA 110J1a

OcHoBHOE coaepKaHue

w

TeopeTuquKoe oﬁyqelme:

XPOMOCOMHBII MEXAaHU3M ONPEAEIIECHUS 110J1a. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. [ OMOraMeTHBII U reTepo-
rameTHbIi noj. ['eHeTnyeckas CTpykTypa MoJoBbIX XpoMocoM. HacnenoBanue npu3HakoB, CLEIJIEHHBIX € MO-
JIOM

IIpakTHYeckHe 3aHATHSA:

Pemienne 3amaq Ha OIPEACIICHUC BCPOATHOCTHU BOSHUKHOBCHUA HACJICACTBCHHBIX ITPU3HAKOB, CHCIIJICHHBIX C
I10JIOM, COCTABJICHUEC 'CHOTHUITMYCCKHUX CXEM CKPCUHIMBAHUA

OK 01
OK 02

Tema 2.10. I'e-
HETHKA YeJio-
BeKa

OcHoBHOE cogepKaHue

TeopeTnueckoe o0yueHune:

KapuoTtun yenoBeka. MeTo/ bl n3yueHUs TEHETUKH YETIOBEKA: TeHeaTOTHYECKHUM, OJTM3HEIIOBBIN, ITATOTEHETH-
YeCKUil, OMOXMMUYECKHI, MOMYISIIIMOHHO-CTaTUCTHYecKuid. HacnencTBeHHbIe 3a00neBanus yenoBeka. [ eH-

OK 01
OK 02




HBIC U XPOMOCOMHBLIC 0ose3HH yejioBeka. bojesnu ¢ HaCHCHCTBeHHOﬁ mpeapacIoIOKCHHOCTHIO. 3HaueHuE
MGHHHHHCKOﬁ IFCHCTUKH B NIPCAOTBPAIICHUHN U JICHCHHUU I'CHCTUYCCKUX 3a00JIEBaHMI YeIIOBEKA

Tema 2.11. 3a- | OcHOBHOe coJiepKaHue 4
KoHoOMepHocTH | Teopernueckoe o0y4eHue: 2
H3MEHYHBOCTH | B3aumoselicTBue reHOTHIIA U CpeIbl TpH popMupoBanuu ¢peHorumna. MizmenunBocts mpusHakoB. KauecTBeH-
HBIE U KOJIMYECTBEHHbIE IIPU3HAKU. BUbl N3MEHUYMBOCTH: HACIEACTBEHHAs U HEHACIIEICTBEHHASI.
3aK0H TOMOJIOTHYECKUX PSJIOB B HacheAcTBeHHON n3MenunBoctu (H.M. BaBuiios).
MoudukarronHas, win GeHOTHIINYECKast N3MEHUYUBOCTb. PoJb cpenibl B MOIU(PUKAITMOHHONW N3MEHUUBOCTH. OK 01
Hopwma peakiuu npusnaka. BapuannoHHbli psa v BaprallioHHasi KpuBasi. XapakTepucTUKa MOAU(PUKaIMOH- OK 02
HOM M3MEHUYUBOCTH
HacnenctBenHas, Uiy reHOTUIIMYECKAsi M3MEHYUBOCTh. KOMOMHATHBHAS H3MEHYUBOCTb.
MyrtanroHHas U3MEHYMBOCTh. Bubl MyTanuii: TeHHbIE, XPOMOCOMHBIE, FTeHOMHBIE. [IprunHbBI BOSHUKHOBEHHUS
MyTalui
IIpakTHYecKue 3aHATHSA: 2
Pemmenue 3aa4 Ha onpezieNieHue TUIIAa MyTallUK [IPH MIepeiaye HACTIEeICTBEHHbBIX TPU3HAKOB, COCTaBJICHUE Te-
HOTUIIUYECKUX CXEM CKPELMBAHUS
Tema 2.12. Ce- | OcHOBHOE coiepKaHue 2
JICKIus opra- Teopernueckoe o0yueHnue: 2
HA3MOB Cenexuus Kak Hayka. MeTo/ibl celeKIMOHHOM paboThl. ['eTepo3uc u ero npuuuHbl. MIcKycCTBEHHBIH 0TOOD: OK 01
MacCOBBIN ¥ MHIMBUyaJbHbIA. JTanbl KOMOMHAIIMOHHON cenekiuu. CopT, nopoja, TaMM OK 02
ANTOpPUTMBI pElICHHE 3a/1a4 Ha ONPEEIIEHNE BO3MOKHOTO BO3SHUKHOBEHUSI HACIIEICTBEHHBIX ITPU3HAKOB I10
CEJIEKIINH, COCTABJIEHUE T€HOTUITUYECKUX CXEM CKPELUBaHUS
KonTposbHnas padora 2
CrpoeHne U QyHKIIUM OpraHu3Ma
Pa3nen 3. Teopusi 3BoJ1IONMH 14
Tema 3.1. Uc- OcHOBHOE coJep:KaHue 1
TOpHs 3B0JII0- | Teopernueckoe o0yuenue: 1
HHOHHOTO y4e- | [IepBbie aBOMOLIMOHHBIE KOHLeNMH. ['pagyanucTuueckas sBoatonnonHas koHuenuus XX.b. Jlamapka. J[Bu-
HUSA Kyuue cuiisl sBommonun. Kpeanmonnusm u tpancopmusMm. Cucremaruka K. JIunnes u e€ 3Hauenue 11s gop- OK 02

MHUPOBaHUs UIEH IBOJIIOLNH
[Tpennocbuiky BOSHUKHOBEHHS TapBUHU3MA. DBOJIIOLMS BUI0B B ipupojie. boprba 3a cymecrtBoBanue. Ecre-
CTBEHHBIH 0TOOp. /lMBeprenius npu3HakoB U Bu1000pazoBanre. OCHOBHBIE MOJOKEHUSI CHHTETHYECKON T€O-
pun 3Botoruu (CTO). Poinb sBoNIOIIMOHHON Teopuu B GOPMUPOBAHUN HAYYHOW KapTHUHBI MUpa




Tema 3.2. OCHOBHOe co/Iep:KaHue 2
MuxkposBoiro- | Teopernueckoe o0yueHue: 2
s MUuKpO3BOIIOLUS 1 MAKPOIBOJIFOLMS KaK ATalbl 3BOIOLHUOHHOTO IIpouecca. ['eHeThuecKkue OCHOBBI ABOJIIO- 2
1y, Myranuu 1 KOMOMHAIIMY KaK 3JIEMEHTAPHBIN YBOIONMOHHBIA MaTepuait. [Tomymsaius kak sneMeHTapHas
€MHULA YBOJIFOLIUU. OK 02
JBmxymme cuibl ((hakTophl) 3BOITIONHMHA. MyTallMOHHBINA Mpoliecc 1 KOMOMHATUBHAS H3MEHYHBOCTh. MHurpa-
s, M3omsnus monynsmuii: reorpadudeckas (IpocTpaHCTBEHHAS ), OMoJIorHuecKas (pernpoayKTHUBHAS).
EcrecTBenHblIi 0TOOp — Hanpasisromuii Gpakrop 3Bosronuu. boprda 3a cyliecTBoBaHHE KaKk MEXaHU3M JIeH-
CTBUS €CTECTBEHHOTO 0TOOpa B monysiuusax. Bua u ero kputepuu (npusHaku). BugoobpazoBanue kak pe-
3y/lbTaT MUKPO3BOIIOLUU
Tema 3.3. OCHOBHOe co/Iep:KaHue 1
MaxkposBoiio- | Teopernuyeckoe o0yueHue: 1
s Maxposomorus. @opMbl 1 OCHOBHBIE HanpaBieHust MakpoaBodtonuu (A.H. Cesepros). Ilytu goctuxenus 1 OK 02
OmoIorNYecKoro mporpecca: apomopdo3, HANOAAANTANNS, 00IIas AereHepanus. MeTo sl U3y4eHHus MaKpo-
3BOJIIONHH. 3aKOH 3apoblieBoro cxoactsa (3akon K. bapa). buorenernueckuii 3akon (3. ['exkens, . Mro-
nep). O6mme 3aKOHOMEPHOCTH (TTpaBUIa) SBOJTIOUN
Tema 3.4. Bo3- | OcHOoBHOE coiepkaHue 4
HukHOBeHHe M | Teoperuueckoe o0yueHue: 2
pa3BuTHE )KM3- | ['MnoTe3bl U TEOPUM BOZHUKHOBEHHUS KU3HU Ha 3eMile: KpeallMOHU3M, CaMOIPOU3BOJIbHOE (CIIOHTAHHOE) 3a- 2
HM Ha 3eMuie pOXJIeHHUe, CTallMOHAPHOE COCTOsIHKE, TaHCTIepMusi, Onomnos3. Havano oprannueckoii sBostorun. [Tossnenue
NEPBBIX KJIETOK. DBOIIOIMS METa00au3Ma. DBOIOIMS NepBhIX KieToK. [IpokapnoTs! u 3ykapuotsl. [Ipounc- OK 02
XOKJEHHE MHOTOKJIETOYHBIX OPTaHN3MOB. BO3ZHUKHOBEHNE OCHOBHBIX LIapCTB DYKapUOT.
OCHOBHBIE YEPTHI IBOJIIOLIMH PACTUTENBHOIO MUpa. OCHOBHBIE YEPTHI IBOJIIOLIMY KUBOTHOTO MHpa
IIpakTHYecKHe 3aHATHSA: 2
[IpencraBieHne yCTHOrO COOOIIEHUS U JIEHThl BPEMEHM 110 OCHOBHBIM dTariaM BOSHUKHOBEHHUSI U Pa3BUTHUS
KUBOTHOT'O M PaCTUTEIBHOTO MHUPA, IIOATOTOBJIEHHBIX 110 IEPEYHIO HCTOYHUKOB, PEKOMEHI0BaHHBIX IPENOia-
BaTeJeM
Tema 3.5. IIpo- | OcHOBHOeE coepxxaHue 4
HCXOK/IeHUe Teopernueckoe odyueHue: 2
YyesioBeKa — aH- | AHTPOIIOJIOTUS — HayKa o yesnoBeke. CucreMaTHdeckoe NojiokeHue yenoBeka. CXoCTBO YelloBeKa C KUBOT- OK 02
TPOIOreHe3 HbIMH. OT/IMYMSA YETI0BEKa OT )KMBOTHBIX. [IpAMOX0kKIeHNE U KOMIUIEKC CBA3aHHBIX C HUM NpU3HAKOB. Pa3Bu-

THE TOJIOBHOTO MO3Ta U BTOPOW CUTHAIIbHOM cucTeMbl. COOTHOIIEHNE OMOIOTMUECKUX U COIUANIbHBIX (haKTO-
POB B aHTPOIIOTE€HE3E
OCHOBHBIE CTaJIUU aHTPONOreHe3a. J[prHonuTekn — NpeiKu yenoBeKa U 4esI0BeKooOpa3HbIX 00e3bsH. [IpoTo-




AHTPON — MPEIIECTBEHHUK YeIoBeKa. ApXaHTPOI — IpeBHEHIni yenoBek. [laneoanTpor — IpeBHUIT yenoBeK.

Heoantpon — uenoBek COBpEMEHHOIO TUIIA. DBOJIIOLIHMS COBPEMEHHOTO Y€JIOBEKa.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIINE PAChl: €BpONICOUAHAs (€Bpa3uiickas), Herpo-aBcTpajoniHas (dKBa-
TOpHAaJIbHAs ), MOHTOJIONIHAS (a3MaTCKO-aMepUKaHcKas). Bpemsi 1 MecTo BO3HUKHOBEHUS YEJIOBEYECKUX Pac.
EnuMHCTBO YenoBeyecKux pac

IIpakTHYyecKue 3aHATHS: 2
Bpems u myTH pacceneHus yenoBeka 1o miaHnete. [Ipucnoco0IeHHOCTh YeloBeKa K pa3sHbIM YCIOBHSM CPE/Ibl.
Bnusiaue reorpaduueckoii cpeasl Ha MOPQOIOTHIO U (PU3UOJIOTHIO YEIOBEKa
3amuTa JICHT BpEMEHH U MEHTAIILHBIX KapT B JOpMaTe YCTHOTO COOOIIEHHSI, TOITOTOBJICHHBIX 110 TIEPEYHIO
HCTOYHHUKOB, pPCKOMCHIOBAHHBIX NPCIIOJaBaTCIICM
KonTtposabnasn 2
Teoperudeckre acreKThl IBOJIOIUH KU3HH Ha 3emiie
padora
Pasznen 4. Dxojorus 6
Tema 4.1. Iko- | OcHOBHOE co/lepKAHHE 1
JIOTHYECKHe Teopernueckoe o0yueHnue: 1
(hakTopnI 1 Cpenbl 00uTaHHS OPraHU3MOB: BOJIHAS, HA3EMHO-BO3yIITHASI, TOYBCHHAs, BHYTpUOpTraHu3MeHHas1. Ou3uko- OK 01
Cpeabl JKU3HHU XUMHYECKHE OCOOEHHOCTH CpeJl OOMTaHMs OpraHu3MoB. [IpucrnocobieHns OpraHu3MoB K JKU3HH B pa3HbIX OK 07
cpenax. [Tonsitue axonoruueckoro pakropa. Kinaccudukanus skoiorndeckux Gpaktopos. [IpaBuiio MUHUMyMa
10. JIu6uxa. 3akon TosnepantHoctu B. llendopna
Tema 4.2. Ilo- OcHoBHOE coaepKaHue 1
NyJsius, co- Teopernueckoe o0yueHnue: 1
o0uiecTBa, KO- | DKOJIOTHYECKas XapaKTePUCTHKA BUIa M MOMYJISIIHH. DKOJIOTHUECKast HUIIA BUIa. DKOJIOTHYECKUE XapaKTe- OK 01
CHCTEMBI puctuku nomyssiiuu. CooO1ectBa u skocucTeMbl. buorienos u ero crpykrypa (B.H. Cykaues). Csizu Mexny OK 02
opranuzMamu B 6uoreHose. CTpyKTypHbIE KOMIOHEHTBI 3KOCUCTEMBI: TPOAYLIEHThI, KOHCYMEHTHI, peAyLeH- OK 07
Tbl. KpyroBoport BelecTB 1 MOTOK 3HEPTUU B dKocucTeMe. Tpoduueckue ypoBHHU.
AHTPONOTreHHbIE SKOCUCTEMBI. ATposKOCcHCTEMBI. OTIMYHUS arpo3KOCUCTEM OT OMOTeOLeHO30B. Y pOOo3KOCH-
cteMbl. OCHOBHBIE KOMITOHEHTHI YPOOIKOCHUCTEM
Tema 4.3. buo- | OcHOBHOe coiepxkaHue 1
cepa - riro- Teopernueckoe o0yueHnue: 05
0aJbHAas IKO- buocdepa — xxuBas obonouka 3emnu. Pazsutue npencrasnenuii o buochepe B Tpynax B.U. Bepuaackoro. OK 01
JIOTHYeCKasi Ob6nactu 6uocdeps! u e€ cocran. XKuBoe BelecTBO Onocheps! u ero GyHKIIUN OK 02
cucremMa 3aKOHOMEPHOCTH cyliecTBoBaHus 6rochepsl. OcobeHHoCcTH Orocdepsl Kak r100anbHOM SKOCUCTEMBI. J{nHa- OK 07

MHUYECKOe paBHOBecHe B Onocdepe. PuTmMuuHocTh siBieHuit B Ouochepe. KpyroBopotsl BemiecTB 1 OMOreoxu-
MuYecKkue HUKIbL. [ 106anpHble SK0Iornueckre npobieMbl COBPEMEHHOCTH U ITYTH UX PEIICHUs




IIpakTnyeckne 3aHsiTHsA:

0,5

Pemenne IMPAKTUKO-OPHUCHTHPOBAHHBIX PACUCTHBIX 3aJa4 Ha OIMPCACIICHUC TIJIOIIa AN H&C&)KI[CHI/II\;I JJIs1 CHHIXKEC-
HHWA KOHOCHTPpAWK YITICKHCJIOrO I'a3a B aTMoc<1)epe CBOCT'O pETruOHa IMPOXHUBAHUA

Tema 4.4.
Bausinue aH-
TPOMOTeHHbIX
¢akTopoB Ha

onocgepy

OcHoBHOe coJepKaHue

TeopeTudeckoe o0yueHue:

0,5

AHTpOTIOTeHHBIC BO3/ICHCTBHSI HAa Onocdepy. 3arps3HeHus KaK BH]l aHTPOIIOTCHHOTO BO3JICHCTBUS (Xumuue-
cKoe, usuyeckoe, buonocuyecKoe, OMxo0vl NPOU3E0OCmMaa u nompeobienus). AHTPONIOTCHHbIE BO3CHCTBUS
Ha atmocdepy. BosneiictBus Ha runpochepy (3acpsasHenus u ux ucmoyHuku, ucmowerus 600). Boznecraus
Ha utocdepy (deepadayust noyssl, 8030elicmeue Ha 2opHvle NOPoOd, Hedpd). AHTPOIIOTEHHBIC BO3ICHCTBUS
Ha OHOTHYECKHe Coo0IIecTBa (1eca u pacmumesbhble CO0OUeCmEd, HCUBOMHbLI MUD)

IlpodeccHoHaILHO-OPMEHTHPOBAHHOE COEPKAHHE MPAKTHYECKOT0 3aHATHS:

0,5

Pemenue IMPAKTUKO-OPHUCHTUPOBAHHLIX PACUCTHBIX 3aJaHuM 110 COXPAHCHUTIO IPUPOAHBIX PECYPCOB CBOCTO
PEruoHa MpoKMBaHUA

*B ToM 4ucie HA BLIOOP 00pa30BaTeIbHOI OPraHu3anum:

s mpodeccuii/ciennanbHOCTEH CBSI3aHHBIX ¢ 00BEKTOM M3yueHHs “PacTeHus” mpeanaraeTcsi mpakTHKO-
OPUEHTHPOBAHHOE PACUETHOE 3a/1aHUE 110 pacyeTy CTPYKTYPHI 3a11aCOB JIPEBECHHbI

s mpodeccuii/ciennanbHOCTEH CBSI3aHHBIX ¢ 00bEKTOM M3ydeHus “KMBOTHBIC” mpeaaraeTcs NpakTUKO-
OpPUEHTHPOBAHHOE PACUETHOE 33/1aHHUE 110 OLIEHKE PhIOOIPOAYKTUBHOCTH BOJOEMOB

s npodeccuii/crienuanbHOCTEN CBSI3aHHBIX C 00bEKTOM M3yueHus “YenoBek™ mpenangaraercs NpakTUKO-
OpPUEHTHPOBAHHOE PAacueTHOE 33/1aHUE pacueTa BOJAONOTPEOJIEHUS] HACEIEHHOIO MYHKTa

Jns npodeccuit/criennanbHOCTEH CBSI3aHHBIX C IOOBIYCH MOJIE3HBIX HCKOMIAEMBIX TPEIaraeTcs MPaKTHKO-
OPHEHTHPOBAHHOE PACUETHOE 33aJJAHUE M0 PACUETY CPOKA HCUEPITAEMOCTH PUPOTHBIX PECYPCOB

I[J'IH HpO(I)GCCHﬁ/CHeHHaHBHOCTeP’I CBSI3aHHBIX C CEJIBCKHUM X035 CTBOM npeajaracTces nmpakTuko-
OPHUCHTHUPOBAHHOC PACUCTHOC 3aJaHHC 1O OLICHKE OanaHca OpraHNu4YCCKOro BCUICCTBa MOYBLI

OK 01
OK 02
OK 07

Tema 4.5. Ban-
SIHHE COLMAJIb-
HO-
IKOJIOTHYECKHUX
(haxkTopos Ha
310pOBbE Ye-
JIOBEKA

OcHoBHOE coaepKaHue

TeopeTuquKoe oﬁyqelme:

310pOBbE U €r0 cocTaBsAroIKe. DaKTOPBI, NOJOKUTENBHO U OTPULIATEIBHO BIMSIOIINE HA OPIaHU3M YEJIOBE-
Ka. BpenHble NpuBBIUKY: MOCIENCTBUS U podmiakThka. [Ipobiema TeXHOTEHHBIX BO3/AEHCTBUN Ha 3J0POBbE
YeJI0BeKa (IJEKTPOMArHUTHBIE MOJIS, OBITOBAs XMMUs1, U30BITOUHBIC IIYMBI, paJAHAIUS U T.I1.). AJanTaius op-
raHu3Ma 4ejoBeka K pakTopaM OKpyKarollel cpeibl. 3allTHbIE MEXaHU3Mbl OpraHi3Ma 4esoBeKa. 3J0pOBbE
U paboTOCIOCOOHOCTb.

0,5

[TpunuMnBI popMUpPOBaHUs 310pOBhecOeperaroniero nopeaeHus. Ousnueckas akTUBHOCTD U 3710poBbe. [ pym-
bl 310poBbs. OCHOBBI 3aKalMBaHUs. bHoXMMHYeckue actieKkThl panroHaabHoro nutanus. [Ipasusa 6e3omnac-
HOT'O MCIIOJIb30BaHMsI OBITOBBIX MPUOOPOB M TEXHHUUECKUX YCTPONCTB

0,5




IIpakTnyeckne 3aHsiTHsA:

OnpenieneHne CyTOYHOIO pallMoHa MUTAHUS

0,5

CO3I[aHI/Ie HHﬂHBHHyaﬂBHOﬁ IMaMATKH 11O OpraHru3aliun paHHOHaHBHOﬁ (1)I/ISI/I‘IGCKOI71 AKTUBHOCTH

0,5

IIpodeccrnonabLHO-OPMEHTHPOBAHHOE COIEeP:KAHUE JIADOPATOPHOI0 3aHATHS

0,5

JlaGopaTopHas paboTa Ha BEIOOP:

1. JlaboparopHas paboTa «YMCTBEHHAsI pabOTOCIIOCOOHOCTHY

OBnazneHue METoaMH OIpeieIeHHsl ToKa3aTeeil yMCTBEHHOM paboToCIOCOOHOCTH, OOBSICHEHHE TOTyYeH-
HBIX PE3yJbTATOB U (HOPMYITMPOBAHNE BHIBOJIOB (IIMCHMEHHO) C MCIIOJIb30BAHHEM HaYYHBIX OHSATHHA, TEOpUN
Y 3aKOHOB

2. JlaGoparopHas paboTa «BnusHue abnotndeckux (pakTopoB Ha YeIOBeKa (HU3KHE U BBICOKHE TEMIIepaTy-
PBI)»

W3yueHre MeXaHN3MOB aJjaNTallii OpraHu3Ma 4eJ0BeKa K HU3KUM M BBICOKUM TeMIIEpaTypaM U 0ObsICHECHHE
MOJIyYEHHBIX PE3yIbTaTOB U (OPMYIUPOBAHKE BHIBOIOB (IIMCHbMEHHO) C UCIOJIb30BAHNEM HAYYHBIX MOHSTUM,
TEOpUI U 3aKOHOB

*B ToM 4ucie HA BLIOOP 00pa30BaTeIbHOI OPraHu3anm:

B kauecTBe TpUTTEPOB CHUKAIOMIMX PAOOTOCIIOCOOHOCTH HCIONIb30BATh YCIIOBUS OCYILIECTBICHUS Mpodeccu-
OHAJILHOM JISSATEIILHOCTH: IIIyM, TEMIIEpaTypa, Gu3ndecKas Harpy3Ka u T.1.

OK 02
OK 07

IpodeccnoHATBLHO-OPHMEHTHPOBAHHOE COIep:KaHue (Coiep:KaHue MPHKJIATHOTO MOTYJIsI)

Pa3nea 5. Buojiorus B :KuU3HU

Tema 5.1. buo-
TEXHOJIOTHH B
JKH3HHU KaXKI0-
ro

Conep:xanue

2,5

TeopeTuquKoe oﬁyqelme:

buoTtexHonorus kak Hayka u mpou3BoACcTBO. OCHOBHBIE HAMPABJICHHSI COBPEMEHHON OMOTEXHOIOTUU. MeTOIbI
ouorexHonoruu. OObEKThl OMOTEXHOJIOTHU. DTHKA OUOTEXHOJOTUUECKUX U TEHETHYECKUX IKCIIEPUMEHTOB.
[TpaBuna moucka u aHanu3a OMOIKOIOTHYECKOM HH(GOPMAIIUY U3 PA3IUYHBIX UCTOYHUKOB (HayuHas U y4yeOHO-
Hay4Has JIuTepaTypa, CpeICTBa MacCOBOM nH(popMaluu, cetb UHTepHET U Apyrue)

IIpodeccrnoHaIbLHO-OPHMEHTHPOBAHHOE COJCPKAHUE TPAKTHYECKOI0 3aHATHSA

0,5

Keiicpl Ha aHaNM3 HHPOPMALIMU O HAYYHBIX JOCTHKEHHUAX B 00JJACTHU T€HETHUECKUX TEXHOJIOTUH, KIIETOYHOM
WHXEHEepUH, MUIIEBbIX OMOTEXHOJIOTUN. 3aluTa Keica: mpeicTaBIeHHe Pe3yJIbTaTOB pElIeHUs KecoB (BbI-
CTYIUIEHHUE C Tpe3eHTaIMei)

Tema 5.1 o0Os3arenpHa A1 U3y4eHUs CTyJI€HTaMH BceX mpodeccuil/cnenuanbHOCTen

OK 01
OK 02

Tema 5.2.1. BHOTeXHOJIOTHH M PACTEHHUS

15

Tema 5.2.1.
BbuorexHoJ0-
T'MH U pacre-

Conep:xanue

1,5

IIpakTHYecKHe 3aHATHA:

15

Pa3BuTre 6MOTEXHOJIOTHII C CIOJIb30BAaHNEM PACTEHUH, IPUMEHEHHE MPOTYKTOB OMOTEXHOJIOTUH B KU3HU

0,5

OK 01
OK 02




HHUA

YyeJioBeKa, IOUCK U aHAIU3 MHPOPMAIUH U3 Pa3IMYHbIX HCTOUHUKOB (HayyHas U yueOHO-Hay4Has JUTepaTypa,
CpeaCTBa MaccoBOU HHQpOpMaIK, ceTh MHTepHET 1 apyrue)
Kelicpl Ha ananu3 uHQOpPMAIMK O pa3BUTHH OMOTEXHOJIOTHI ¢ MCIOJB30BaHUEM pacTeHUH (110 rpymam)

3amuTa keiica: [IpeacraBiieHne pe3yiabTaToB pelIeHUs! KEHCOB (BBICTYIUIEHHE C TPE3EHTALNEH ) 1
OCHOBHOE CO/Iep:KaHue
Pa3nes 6. Buoskosornyeckue ucciae10BaHust 2 OK 01
Tema 6.1. Oc- OcCHOBHOE cojIep:KaHue 0,5 OK 02
HOBHBIe MeTO- | TeopeTuyeckoe obydeHue: 0,5 OK 07
AbI 0M03K0JI0- | HayuHblit MeTosl. MeTo bl GM0IKOIOrMUECKHX UCCIIET0BAHMIL: T10JIEBbIE, TaA00PATOPHBIE, SKCIIEPUMEHTAIIb- 0,5
THYCCKUX UC- Hble. MOHUTOPUHT OKPYXAIOIICH CpeJibl: TOKATbHBIN, pErHOHATBHBIN U T100aTbHBIHI
cJIe/I0BaHMii MeTto1bI TOUCKA, aHaJIM3a U 00pa0OTKM MHPOPMAIMH O IPOEKTE B Pa3JIMYHbIX HCTOUHUKAX
Tema 6.2. buo- | OcHOBHOe coJiepKaHue 15
JKO0JIOTHYe- IIpakTHyeckoe 3aHsATHE 1
CKUH 3Kcnepu- | O630p TeM y4eOHO-HCCIIEA0BATEILCKUX POEKTOB. BEIOOp y4eOHO-HCCIIEI0BATEBCKOTO POEKTA U3 MIPEIIIO- 1
MEHT eHHbIX. DopMUpOBaHUE KOMAH/IbI IPOEKTA. ANTOPUTM BBITIOJTHEHUS POCKTA.
Kaxxnas rpynna BeIOuMpaeT oAMH U3 BApUAHTOB yU€OHO-HCCIIEI0BATENbCKUX IIPOEKTOB!
1. Onenka kayecTBa aTMOC(HEPHOTO BO3AyXa
2. OrueHka KauecTBa MOYB METO/IOM (PUTOTECTHPOBAHUS
3. OreHka KauecTBa BOJI MOBEPXHOCTHBIX BOJJOEMOB IT0 OPTaHOJICNTHYECKUM U (PU3NKO-XUMHUIECKUM CBOK-
CTBaM OK 01
4. Bnusuaue ITAB Ha pocT U pa3BUTHE CEMSH BBICIINX PACTECHHUM OK 02
5. BuusHHe coneBoro 3arpsi3HeHHs Ha pOCT U pa3BUTHE CEMSIH BBICIIUX PACTECHHM OK 07
Ilepeviti oman vlnonmHenus npoexma:
O6ocHOBaHME aKTyaJIbHOCTH BHIOPaHHOM TeMbl. BrlsiBiIeHHEe mpo0ieMbl ncciieoBaHus, (HOpMyIUpOBaHHUE TH-
noTe3bl. BeiOop MeTo10B uccnenoBanus. Beibop Touek oToopa nmpod Ha TeppuTopun ucciegopanus. [locra-
HOBKa Liesielt 1 3a/1a4 uccnepoBanus. Onpenenenue GopMbl NPeACTABICHUS PE3YIbTaTOB UCCIET0BAHMS.
OmnpeJieneHne TarnoB U COCTAaBJICHHE JIaHa UCCIIeI0BaHUs
3ammura npoekra. [IpencraBineHue pe3yibTaToB BRIITOJTHEHHS YUeOHO-UCCIIEI0BATENLCKUX IPOEKTOB (BBICTYII- 05
JIEHUE C Ipe3eHTaluen) '
HTtoro 3a 2 cemecTp 40
IIpoMe:KyTOYHAA aTTeCTALMA — 324€eT C OLIEHKOM
Bcero: 72




3 YCJOBUSI PEAJIN3AIINU PABOYEN ITPOT'PAMMBI JUCITATLTAHBI

3.1 TpedoBaHnsi K MUHHMAJIbHOMY MATePHAJIBLHO-TEXHHYECKOMY 00ecre4YeHH 0

MartepuanbHO-TeXHUYECKOe 00ecreueHne AUCHUIINHBI BKIIOYAeT CHelHallbHbIe yueOHbIe
MOMEIICHUs1, 000pyIOBaHHBIE MEOEIIbIO, B TOM YHCIIE:

Ka6uner 6uosiornu u reorpagun, ayauropusi Ne 319. Crneunanu3upoBaHHasi MHOTOQYHKITHO-
HaJbHAS y4eOHas ayJUTOPHS JJIs MPOBEIACHUS YYEOHBIX 3aHATUIN JICKIIMOHHOTO THIIA, CEMHHAP-
CKOTo (MPaKkTUYECKOro) THUIA, IPYNIOBBIX U MHAWBHUIYATbHBIX KOHCYJIbTAIMMA, TEKYIIEro KOH-
TPOJS U IPOMEKYTOUHOM aTTECTALMU, B TOM YHCIE JUIsl OpraHU3alluu MPAKTUIECKONW TOJTOTOB-
KU 00Yy4JaroIIMXCs C IEPEYHEM OCHOBHOTO 000PY10BaHUS:

CTOJIBI JUIS 00Y4arOIIUXCS;

CTYJNbS JUIs1 00y4aroInuXcs;

CTOJI I7Isl TIeIarOTHYeCKOro pabOTHHKA;

CTYJI JUISl IEJaroru4eckoro paboOTHHKA;

JI0OCKa MapKepHO-MeJoBasi;

KOMITBIOTEP JISl TIPETIOAaBaTEIIsl C BO3SMOXKHOCTBIO MOJKIIIOUEHUs K cetn «HTepHeT» u obecme-
YEHHEM JIOCTYyIa B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CPEely BY3a,

JIOCKa HHTEPAKTUBHAS;

IPOEKTOD;

IKpaH;

aKyCTHUeCKas CUCTEMA.

Jlabopamopnoe 060opydosanue. MUKPOCKOIBI IIKOJbHBIE, HAOOP MOCYAbI, MUIETKU U Mpe-
napoBajbHbIE WIJIbI, IPEAMETHBIC, TTOKPOBHBIE CTEKJIa, HAOOPHI MUKPOIPENApaTOB JEMOHCTPAIH-
OHHBIE, CITUPTOBKH, PACXOIHBIC MaTePHAIIbI: MapJIs, ONHTHI, BaTa.

Aynutopusi Ne 311. [Tomemienue Ui caMOCTOSITENLHON PabOThl 00YYAIOIIUXCS € MIEPEYHEM OC-
HOBHOTO 000PY/IOBaHHUS:

CTOJIBI JUTS 00YJarOIIHUXCS;

CTYJIbS JIJIS1 OO YHarOIINXCS;

CTOJ J7Isl TIeIarOTHYEeCKOro PabOTHHKA;

CTYJ JI71s Ielaroru4eckoro padoTHHKA;

HOYTOYK JUIsl TIPEIOJIaBaTeNsl ¢ BOZMOXKHOCTBIO MOJKIIIOueHus: Kk ceTu «HTepHeT» u obecrede-
HUEM JIOCTYTIA B AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CPENY BY3a,

KOMIBIOTEPHI IS 00YYaIOIINXCsl ¢ BO3MOXKHOCTBIO MOAKIIOUEeHUS K ceTH « HTepHeT» u obecre-
YEHHEM JIOCTyTa B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTeNbHYIO Cpely By3a,

JIOCKa MEeJoBas;

9KpaH;

IIPOEKTOP.

3.2 UndopmanmonHoe odecrneyeHue

3.2.1 OcHOBHAs ¥ JONOJTHUTEIbHAsI y4eOHasi JUTEPATypa 10 AMCUHILIMHE

OcHoBHasl JuTEpaTypa

1. AradonoBa, U. b. buonorus: 6a3oBsiii ypoBenb: yueOHuk / M. b. Aradonosa, A. A. Ka-
meHckuid, B. M. CuBormnazoB. — Mocksa: IIpocsemenne, 2024, — 271 ¢. — ISBN 978-5-09-
113524-4. — Texkcr: osnektpoHHbil // JlaHb: snexTpoHHO-OMOMMoOTeyHas cuctema. — URL:
https://e.lanbook.com/book/409217 (nara oOparenus: 27.12.2024) — Pexxum goctyma: it aBTO-
pH3. IOJIB30BATEIIEH.

2.Bunnuk, B. K. bruonorus: yae6Ho-MeToamueckoe nocodue / B. K. Bunank. — HwxHuit
Hosropoa: HHI'Y um. H. U. Jlo6agyeBckoro, 2021. — 189 c.— Tekct: anexkTpoHHbIH // JlaHb:
aJIeKTpOoHHO-OnOmoteunas cucrema. — URL: https://e.lanbook.com/book/283136 (mata obparrie-
Hus: 26.12.2024) — Pexxum noctyna: s aBTOpU3. OJIb30BaTENeH.

3.CuBornazos, B. W. buonorust: O6mias 6uonorus. 11 xi.: 6a30BbIi ypoBeHb: yueOHUK / B.
. CuBornazos, 1. b. Aradonosa, E. T. 3axapoBa. — 10-e uzn., crep. — Mocksa: [IpocBemienue,
2022. — 208 c. — ISBN 978-5-09-087948-4. — TekcT: sneKkTpoHHBIN // JIaHb : 3JIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/335093 (mata oOparieHwus:
27.12.2024) — PesxuM [0CTyIIA: U aBTOPH3. ITOJIB30BATEICH.

JlonoTHUTeILHAS JTUTEpPaTypa



https://e.lanbook.com/book/409217
https://e.lanbook.com/book/283136
https://e.lanbook.com/book/335093

1. buonorus: 11-# knacc: 6a30BbIil ypoBeHb: yueOHuk / B. B. Ilaceunuk, A. A. KameHckuid,
A. M. Py6noB [u ap.]. — 6-¢ u3n., crep. — Mocksa: [IpocBemenue, 2024. — 272 ¢. — ISBN 978-
5-09-112165-0. — Texkct: amekTpoHHBIH // JlaHbk: 31eKTpoHHO-OMOMMOTeYHass cucrema. — URL:
https://e.lanbook.com/book/409211 (mata obpaienus: 27.12.2024). — Pexxum goctyna: st aBTO-
pH3. MOJIb30BaTEINCH
2. Aradonora, 1. b. buonorus: 6a30BbIii YpOBEHb: MpPakTUKyM: ydeOHOe mocobue / U. b.
Aradonona, B. 1. CuBornazoB. — Mocksa: [Ipocsemenue, 2024. — 112 c¢. — ISBN 978-5-09-
112641-9. — Texct: osnexkTpoHHbIH / Jlanb: 3nekTpoHHO-OMONMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/409214 (nmaTta oOpaienus: 27.12.2024) — PekumM A0CTyIa: IS aBTO-
pH3. MOJIb30BATEIICH.
3. Teinop, [. buonorus: B 3 1. (komruiekT): yuebnuk / J1. Teiinop, H. I'pun, Y. Crayr;

noxa penakiuen P. Comepa; nepeBox ¢ anrnuiickoro FO. JI. AmuenkoBa [u np.]. — 12-¢ uzn. —
Mocksa: Jlabopatopus 3Hanwmid, 2020. — 1463 c. — ISBN 978-5-00101-665-6. — Tekcr: amek-
TPOHHBIH // Jlanb: 3JICKTPOHHO-0MOIMOTEeYHAs cucrema. — URL:

https://e.lanbook.com/book/151477 (nata obpaimenus: 26.12.2024) — Pexxum qocTyma: Jyis aBTo-
pH3. MOJIb30BaTEIEH.

4.  3asn, P. I'. buonorus mist abutypueHToB: yueOHoe mocodue / P. I'. 3asm. — Munck:
Breimmitmias mkoua, 2022. — 639 ¢. — ISBN 978-985-06-3470-2. — Tekcrt: anmekTpoHHbIH // JlaHb:
aJIeKTpOHHO-OnOmoteynas cucrema. — URL: https://e.lanbook.com/book/275648 (mata obparire-
Hus: 26.12.2024) — PexxuM gocTyma: Juist aBTOpU3. TOJIb30BATENEH.

3.2.2 DJyIeKTPOHHO-0UO0JIMOTEYHbIE CHCTEMBbI, JJICKTPOHHbIC 0a3bl MEPHOAUYECKUX M3-
AaHui

Kaxxapiii o0yyaronuiicst B TeueHUE BCEro mepruojaa o0ydeHus: odecreueH HHIUBUIYaTbHBIM
HEOTPaHMYEHHBIM JJOCTYIIOM K 3JICKTPOHHO-OMOIMOTEYHBIM CHCTEMAM, JIEKTPOHHBIM 0a3aM mepu-
OJIMYECKUX U3AaHUI:

Joctynubie 9bC

1. DaeKTPpoHHO-OuOIMoTeyHas cuctema "Jlans' - http://e.lanbook.com

Horosop Ne 61-EIT ot 27.03.2024 1., mepuon nocryna ¢ 03.04.2024 r. no 02.04.2025 r., [o-
ctyn u3 nokanbHo# cetu KI'TIM KemI['Y cBoGoaHBIN, HEOrpaHUUeHHBIH, ¢ qoMarHux 1K — aBTo-
PHU30BAHHBIN.

Komnexkuus @ITY 10-11 xn., usgarensctBo «lIpocBemenue», lorosop Ne 112-EIl or
27.05.2024 r. Cpoxk netictus noroopa 01.08.2024-31.07.2025

2. DIeKTPOHHO-OUOINOTEeYHAs cucTeMa «SHAHUYM» - WWW.ZNanium.com

Horosop Ne 216 36¢ ot 18.03.2024, nepuon noctymna ¢ 18.03.2024 r. no 17.03.2025 r. [o-
ctyn u3 nokanbHoi cetu KI'TIM KemI'Y cBoGoanbIi, HeorpanuueHHsIH, ¢ gomanraux [1K — aBTo-
PHU30BAHHBIN.

3. D1eKTPOHHO-OuOIMOTeuHas cucTtema «kOpai» - http://urait.ru.

Horosop Ne EIN01-223/2024 ot 01.02.2023 1., mepuox noctyma ¢ 17.02.2024 r. mo
16.02.2025 r. Joctyn u3 nokansHO# cetr KI'TIN KemI'V cBoGoaHbIH, ¢ noMamnux [1IK — aBTOpu-
30BaHHBIN.

DJleKTPOHHBbIE OMOJIHOTEYHbIE PeCYPChI:

1. DNeKTpOHHAs MOJTHOTEKCTOBas 0a3a JaHHBIX MEPHOIAHYECKUX U3IAHUI 1Mo o0uie-
CTBEeHHBIM H rymMaHuTapHbiM Haykam OO0 «MBHUC», https://dlib.eastview.com. loroBop Ne
308-IT ot 27.12.2023 t nepuox noamucku ¢ 01.01.2024 r. mo 31.12.2024 r., 1ocTym IpeI0CTaBIISA-
ercs u3 nokanpHoM cetn KI'TIN KemI'V.

2. Hayunas s1ekTpoHHas 6udamorexa — hitp://elibrary.ru.

JocTyn K OTeAbHBIM NEPUOJUYECKUM U3AaHUsAM. JlOCTyN K OTAENbHBIM NMEPUOANUYECKUM
m3paausaM.  JloroBop Ne SU-365/2024 ot 28.12.2023 r. nepuoxn noanucku ¢ 01.01.2024 r. no
31.12.2024 r. JlocTyn aBTOPHU30BAHHBIN.

3. Me:kBy30BcKas diekTponHasi oudauoreka (MIb) - https://icdlib.nspu.ru

KITIM KemI'Y sBnsercs ydacTHukoM u mnosab3zoBareneM MOb. JloroBop Ne 34 or
30.09.2020 1. (moroop Oeccpounblii). Jloctyn u3 nokansHoi cetu KI'TIM KemI['Y cBOoGOIHBIH, €
nomamHux [1K — aBTOpH30BaHHBIN.
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Daexrponnasi ondamorexka KI'TIM KemI'Y — https://elib.nbikemsu.ru/MegaPro/Web

HNHupopmanoHHBIE peCypChI:

1. WNudopmannoHHO-CIIpaBOYHbIH pecypc mo Ouosnoruu. Ha caiite mpejicraBieHa WH-
dopmanus mo obmielt 6monoruu. JocTynmHO npencTaBieHsl MaTepuaisl U ¢pororpaduu, cXeMsl, He-
00X0IMMBIE JJIs COCTABJICHUS YPOKOB, a TaK ke mpu moarotoske k EI'D. http://www.cellbiol.ru/.

2. [Tpoext Bes O6uonorus. Ha atom caiiTe mpencTaBieHbl HOBOCTH HAayKH OHOJIOTHH,
MOJ0OPKH MHTEPECHBIX MaTepUaOB IO Pa3HBIM paszjieiiaM Ouojoruu. http://www.ebio.ru/index-
1.html

3.3 O0mue TpeGOBaHUS K OPraHU3alMU 00Pa30BaTEJIbHOI0 MpoLecca

Y4eOHas TUCHUIUIMHA SBJSICTCS BRKHBIM 3JICMEHTOM B (POPMHUPOBAaHHM €CTECTBCHHOHAYY-
HOW COCTaBISIOIICH B cucTeMe NpOo(EeCCHOHAIBHOW IMOATOTOBKU. B conepkaHuM MpOrpamMMBI
MPEYCMOTPEHO TOCIIEIOBATEIILHOE COTIACOBAaHHE M3Y4aeMOro MaTepualia ¢ JAPYTHMHU JUCIHATLIH-
HaMH/TIpo(peCCHOHANBHBIMUA MOTYJISIMH YUE€OHOTO IJIaHa CHIeIIHATIbHOCTH.

OCOOCHHOCTSMH TIPOTPAMMBbI YUEOHOM TUCIMITIIMHBI SBIISIOTCS

— YETKO BBIpAKEHHAs MIPAKTUUYECKAasi HAIPABJICHHOCTD;

— MHCTPYMEHTAJIbHBIN XapaKTep 3HAHMUIA;

— HCIOJIb30BAaHHE HA 3aHATUSAX COBPEMEHHON AMIAKTUYECKOUN 0a3bl.

TeopeTnueckue 3aHATHS TPOBOAITCA B (hopMe JIEKIIUN pa3NTUYHOrO BUAA, B TOM YHUCIIE UH-
TEPAaKTUBHBIX, MPoOJeMHBIX. Ha mpakTHuueckux 3aHATUSIX BBITOJHIIOTCS MUCHbMEHHBIE W YCTHBIE
3aJlaHusl, HAMpaBJICHHbIC HAa 3aKPETJIEHNE TTOTYyYEeHHBIX 3HAHHM.

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA JUCIUIIJIMHbI

Tab6muna 4.

Pe3yabTaTsl 00yueHus

Paszngen/Tema

@®opMBI H METObI KOH-
TPOJIS1 M OLIEHKH pe-
3yJIbTATOB 00Y4YCHHS

OK 01. BeiOupats crioco0sl perie-
HUS 337124 TPO(hecCUOHANBHON J1es-
TCJIBHOCTH MPUMCHUTCIILHO K pas3-
JIMYHBIM KOHTEKCTaM.

P1,Temer11.3,1.4,1.5,1.6
P2, Tems1 2.7 — 2.12

P4, Temp1 4.1 -4.4

P 5, Temnr 5.1,5.2.1,5.2.2,
5.2.3,5.24,525

P 6, Tems1 6.1, 6.2

OK 02. Ucnionp30BaTh COBpEeMEH-
HBIE CpEe/ICTBA MIOMCKA, aHAIIN3a U
MHTEpIpeTanuy nHHopMaluu u
MH(OPMAIMOHHbBIE TEXHOJIOTUH JUIS
BBITIOJTHEHUS 3a]71a4 Mpodeccro-
HAJIBHOW J€ATEIbHOCTH.

P1,Temer 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, Temr14.2,43,44,45
P 5, Temrr 5.1,5.2.1,5.2.2,
5.2.3,5.24,5.25

P 6, Temsr 6.1, 6.2

OK 07. ConmelicTBOBATE CO-
XPaHEHUIO OKPYKAIOIIEH Cpeibl,
pecypcocOEpekeHHI0, TPU-MEHSITh
3HaHUA 00 U3MEHEHUU KJINMara,
MIPUHIIHAITE OEPEKITUBOTO MPOU3BO/I-
cTBa, 9O PEeKTUBHO JIEHCTBOBATH B
YpEe3BBIYANHBIX CUTYAIUSIX.

P4, Temr1 4.1,4.2,4.3,4.4,
4.5
P 6, Temsr 6.1, 6.2

KonTponbnas padora
3anonHeHne TaOJInII
@pPOHTAIBHBIN ONPOC
[ToarotroBka ycTHBIX CO-
oOLIeHHH ¢ mpe3eHTalt-
en

JlabopaTopHbIie pabOThI
Pa3paboTka rioccapus
Tect 1o Bompocam Jek-
JR070%1

Tect o paznenam
Pemenue 3amau
OuenuBaemasi JUCKyCCUs
CocraBieHHE CXeM
Brmonnenue sx3aMeHa-
LMOHHBIX 3aJaHui

IIpome:xxyTOYHas aTTE-
cranus

1 cemecTp — TecTupoBa-
HHUEC

2 ceMecTp — 3a4eT ¢
OIICHKOH

CocraBureib padoyeil NporpaMmMbl 1M CHUNJINHBI:
Wsanunxuna Butanuii ['eoprosuu, goreHt kad. EcTecTBEHHOHAYYHBIX AUCIAILINH

D.U.0. oonxxcnocmy, HaumeHoganue Kagheopul
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