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Csenenus 00 yTBepKIeHUN pabouell mporpaMMbl JUCITUILTUHBL:

YT1BepxkaeHa YUeHBIM COBETOM (pakyinbTeTa (PU3UIECKON KYJIbTYPhI, €CTECTBO3HAHUS U MIPUPO-
JI0TIONIb30BaHUsA (IIPOTOKOJI Y4eHoro coBeTa (axyiaprera Ne 7 ot 23.01.20251.) ans OITOIT 2025 roxa
Habopa Ha 2025 — 2026 yueOHbIl rox o cnenuaibHocTH 44.02.03 [lemarornka QOMOJIHATEILHOTO 00-
pa3oBaHUsl, HAMPABICHHOCTh «DU3HUECcKast KyJIbTypa U CIIOPT.

Onobpena Ha 3acemannu MeToauueckor komuccu @OKEIT (mpoTokoa MeTo1uuecKkoi KOMHUC-
cun (pakynprera Ne 4 ot 23.01.2025 1))

PaccmoTpena Ha 3aceiaHuy Kagepsl

23 suBaps 2025 r. npotokoa Ne 6 N.o.3aB. kabenpoii A.H.AkceHoBa
Jlama D.U.O0.
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1. TACITIOPT PABOYEM ITPOT'PAMMBI JIJUCIIATIIMHBI
1.1 O6sa1acTh NpuMeHeHus1 padoyeil NPOrpaMMbl TUCHUNIMHBI

[Tporpamma 00mIC00pa30BaTENBLHON YYEOHOW MUCIUILIMHBI TMpEAHA3HAUYCHA I W3YYCHHUS
Ouosiornu B Mpo(hecCHOHAIBHBIX 00pa30BaTEIbHBIX OPTaHU3AIMIX, PEATU3YIOMUX 00pa30BaTEIbHYIO
porpamMMy CpeaHero o0Iero oopa3oBaHus B Mpeesiax OCBOCHUS OCHOBHOHM MpodeccHoHaIbHON 00-
pazoBarenbHoi nporpammbl CIIO (manee — OITOIT CITO) Ha 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHUS
[IPU MOJATOTOBKE KBATHU(PHUIUPOBAHHBIX PA00OUYUX, CITyKAIIUX.

1.2 MecTo AMCHUIJIMHBI B CTPYKTYP€e OCHOBHOI 00pa30BaTe/ibHOI MPOrPpaMMbl CPeHero
npodeccuoHaIbLHOr0 00pa3oBaHUsA

OO6meobpa3oBaTenbHas TUCHUTUINHA «BHOTOTHsY) SBIsSETCS 00s3aTeNbHON YacThi0 001e00pa-
soBatenbHoro nukiaa OIIOII B coorBeTcTBHU ¢ PTOC CIIO no cnenuanpHoctu 44.02.03 Ilegaroruka
JIOTIOJTHUTEHHOTO 00pa30oBaHUS.

Hucnurnmuna uzyvaercs B 1, 2 cemecTpax.

1.3 I_Ie.]'ll/l H 3a1a4Y1 JTUCHHUIIIIMHBI - TPCGOBaHI/Iﬂ K pe3yJabTaTaM O0CBOCHUSA

@opMHUpOBaHUE Yy CTYAEHTOB IPEJICTABICHUS O CTPYKTYPHO-()YHKIIMOHAIBHOM OpraHu3aluu
KHMBBIX CHCTEM Pa3HOTO paHTa KaK OCHOBBHI MPHUHATHUS PEIICHUI B OTHOIICHUH OOBEKTOB JKUBOM MpPH-
pOABL ¥ B IPOU3BOACTBEHHBIX CUTYyalUsX.

B pesynprare OCBOCHHMS AMCHUIUIMHBI y oOOy4aromuxcs (OpMUPYIOTCS OO0mHe WU
npodeccnoHanbHble KOMIETEHIHH:

OK 1. OcyrmecTBisTh YCTHYIO U MHCHMEHHYI0 KOMMYHHKAIIIO Ha TOCYIapCTBEHHOM si3bIke Poc-
cuiickori Desreparu ¢ y4eToOM 0OCOOCHHOCTEH COLMABHOTO U KYJIBTYPHOT'O KOHTEKCTA.

OK 2. INonb3oBatkcs mpodeccHoHaTbHON JOKyMEHTAIeld Ha rOCYAapCTBEHHOM M MHOCTPAaHHOM
SI3BIKAX.

OK 7. CozneilcTBOBaTh COXPAHEHUIO OKPYXKAlOIIEH Cpellbl, pPecypcocOepeKeHHI0, TPUMEHSTh
3HAaHUA 00 U3MEHEHUH KJIMMaTa, MPUHIIMIIBI OepeKIMBOTO MTPOU3BOJICTBA, dPPEKTUBHO JEHCTBOBATH B
Ype3BbIYAITHBIX CUTYAIUSIX



IInanupyemMble pe3yJbTaThl 0OCBOCHHS 001e00pa3oBaTebHON AUcHMILUIMHBI B c0oTBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Tab6muia 1.

Koax n HaumeHnoBa-
HHMe (opmMupyeMBbIX
KOMIIeTeHITU I

l'[.naﬂnpyeMble pe3yjabTaTbl 0CBOCHUSI TUCIHUIIVIMHBI

Oo6mme

JAucnunanHapHsie

OK 01. Brioupats
CIIOCOOBI PEIICHUS
3aj1a4 poheccuo-
HaJbHOU JieaTeib-
HOCTH IPUMCHU-
TEJIBHO K pa3yiny-
HBIM KOHTEKCTaM

B yacTtu TpyaoBoro BocnutaHus:

- TOTOBHOCTbH K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYIOI00ue;

- TOTOBHOCTL K aKTUBHOU JCATCIIBHOCTHU TEXHOJIOTMUECKOU U conualib-
HOW HAIPaBICHHOCTH, CIIOCOOHOCTh HHUIIMAPOBATh, MJIAHUPOBATh H Ca-
MOCTOATCIIBHO BBIIIOJIHATE TaAKYI0 ACATCIIbHOCTD,

- HHTEPEC K Pa3InYHbIM cepam npodeccuoHaTBLHON ACITeIbHOCTH,
ORnajicHe YHUBEPCATbHBIMH yUCOHBIMU TIO3HABATEIBHBIMH JCHCTBHS-
MU:

a) 0a3o0BbIe JJOTHYECKHE AeliCTBHS:

- CaMOCTOSTEIBLHO (POPMYIHPOBATh U AKTYAIM3UPOBATh MPOOJIEMy, pac-
CMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYNIECCTBEHHBIN MPHU3HAK MM OCHOBAHHMS JJIsi CpaBHE-
HUs, K1accu(UKaIuy 1 00001IeHYS;

- ONPENEIATH IENN ACATENLHOCTH, 33/1aBaTh MapaMETPhbl U KPUTEPUH HX
JOCTHIKEHHS,;

- BBIABJIATH 3aKOHOMEPHOCTH U IMPOTUBOPCYUA B paCCMATPHUBACMBIX SB-
JICHHUSX;

- BHOCHUTb KOPPEKTUBBI B ACATCIBHOCTH, OLICHUBATH COOTBETCTBUE PC-
3yJIBTATOB IEJISIM, OIICHHBATH PUCKH ITOCIICJCTBHIA JAeSITEIbHOCTH;

- pa3BUBaTh KPEATHMBHOE MEIIIJICHHE MPU PEIICHUH XU3HEHHBIX TPO-
Oirem

0) 0a30BBIE HCCIENOBATEIbLCKHE NeHCTBHS:

- BJIQJCTh HABBIKAMU YY€OHO-HCCIICTOBATEIBCKONM M TIPOCKTHOU JIesi-
TEIHHOCTH, HAaBBIKAMH pa3peneHus mpooieM;

- BBISIBIISATH IPUYMHHO-CIICJACTBEHHBIC CBSI3U U aKTyaJlHU3UpOBaTh 3aa4y,
BBIIBUraTh THUIIOTE3Y €€ PELICHHS, HaXOIUTh apryMEHTBI JJIsA JOKa3a-
TEIhCTBA CBOMX YTBEPXKJICHUH, 3a7]aBaTh apaMETPhl U KPUTEPUU peIlie-

- chopMupoBaTh 3HAHHUS O MECTE W POJM OWOJOTHH B CHUCTEME €CTe-
CTBEHHBIX HayK, B (DOPMUPOBAHHUH COBPEMEHHOI €CTECTBEHHOHAYYHOH
KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB MPHUPOJBI U PELIEHUH >KU3HEHHO
BaXXHBIX COLMAIBHO-3TUYECKUX, SKOHOMHUYECKHX, HKOJIOTMYECKUX IPO-
OJIeM YelloBeUueCTBa, a TAKXKE B PEIICHINH BOIIPOCOB PAllMOHATIBHOTO MPH-
pOIOIIONB30BaHus; B (POPMUPOBAHMHN LIEHHOCTHOTO OTHOIIEHHS K TpPH-
poze, obiIecTBy, YeIOBEKY; O BKJIaJe POCCHUICKHX U 3apyOeXHBIX yue-
HBIX - OHMOJIOTOB B pa3BuUTHE OHONOTHM; (DYHKIMOHAIBHOW TPAMOTHOCTH
YeJI0BEKa AJIsl peICHHs )KU3HEHHBIX po0IieM,

- YMETh BIQ/IETh CUCTEMOM OMOJIOTUYECKUX 3HAHUH, KOTOPast BKJIFOYAET:
OCHOBOTIOJIArarIye ONOJOrHYecKre TEPMUHBI U MOHATHS (KU3Hb, KIIET-
Ka, TKaHb, OpPraH, OpraHu3M, BUJ, HOMYJIILUSA, SKOCHCTEMa, OMOLEHO3,
ounocdepa; MeTaboJIM3M, TOMEOCTa3, KIIETOUYHBI UMMYHHUTET, OMOCHHTE3
Oenka, OMOMONMMEPHI, JUCKPETHOCTh, CaMOPETYJISALUs, CaMOBOCIPOM3-
BEJICHUE, HACJIEICTBEHHOCTh, U3MEHUYMBOCTh, YHEPTO3aBUCUMOCTb, POCT
U pa3BUTHE);

ounonoruueckue Teopun: kinetoddast teopus T. llIBanna, M Illneiinena,
P. Bupxoma; KIOHaAIHHO-CENEKTUBHOTO WMMyHHTeTa Il Dpnux, W.H.
MeyHHKOBa, XpOMOCOMHAsl TeopHs HaciencTBeHHocTtd T. Moprana, 3a-
KOH 3apogpimeBoro cxoacrtsa K. bapa, sBomonnonnas teopust Y. Hap-
BUHA, CHHTETHUYECKasl TEOPUsI IBOJIOLIMH, Teopus aHTporniorene3a Y. Jlap-
BuHa; Teopus 6uoreoneno3a B.H. Cykauésa; yuenus H.W. BaBuiosa - o
LenTtpax MHOr0o00pa3usi U MPOUCXOXKIAEHHS Ky IbTYpHBIX pacTeHuid, A.H.
CeBep1ioBa - 0 MyTSX W HampaBIeHHUIX dBoionnu, B.M. BepHazackoro - o
ounocdepe;

3aKOHB! (€AMHOOOpa3Msl IOTOMKOB IIE€PBOTO IOKOJIEHHS, paclleIUICHUs
MIPU3HAKOB, HE3aBUCUMOI'O HacJIeJ0BaHUs Npu3HakoB I'. Mennens, cuen-




HUS;
- aHAIM3WPOBATHh IIOJIyYEHHBIE B XOJ€ DPEUICHHs 3aJa4d Pe3yJbTaThl,
KPUTUYECKH OLEHUBATH UX JOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHUE
B HOBBIX YCIIOBUSIX;

- YMETh MEPEHOCUTH 3HAHUS B TTO3HABATEIHHYIO M MPAKTHUECKYIO 00J1a-
CTH >KU3HEJCATEIBHOCTH;

- YMETh WHTETPUPOBATh 3HAHUA U3 PA3HBIX NMPEIMETHBIX 00JIacTei;

- BBIIBUTATh HOBBIC UJCH, MpejaraTh OPUTHHAIBHBIC MOAXOABI U pe-
IICHHS,

- CIIOCOOHOCTh WX HCITONB30BaHM B TMO3HABATEIFHOW M COITMAIEHOM
MIPaKTHKE

JICHHOTO HAacJeJOBaHUs MPU3HAKOB W HApYLICHUS CUEIUICHHs TeHOB T.
MopraHa; roMOJIOTHYECKUX PSAIAOB B HACICACTBEHHOM H3MEHUYMBOCTU
H.W. BaBunoBa, renetudeckoro paBHoBecus Jx. Xapau u B. BaiinGep-
ra; 3apoxplmeBoro cxoactsa K. bapa, omoreHeTndeckoro 3akona . I'ek-
kemst, @. Mrostepa);

MPUHIUIEI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);

mpaBmna (MuHEMyMa FO. JInbmxa, SKOMOTHYECKOH NHpaMUABl YHCET,
OMoMacChl ¥ SHEPTHN);

runote3bl (koamepBaTHOH A.W. Omnapwna, mepBu4HOTO OynmpoHa J[XK.
Xomnpgeitaa, mukpocgep C. @okca, pudozuma T. Uek);

- chopMUpOBaTh YMEHHsI PaCKpPBIBATh COAEPIKAHNE OCHOBOTIOIATAFOIINX
OHMOJIOTHMYECKUX TEOPUI M THIIOTE3: KJIETOYHOH, XPOMOCOMHOM, MyTaIlH-
OHHOI\/'I, 3BOJ]IOHI/IOHHOI\/'I, IMPOUCXOKACHHUA KU3HU W 4YCJIOBCKA, BJIAaJICHUC
CUCTEMOM 3HAHUM 06 OCHOBHBIX MCTOAAX HAYYHOI'O IMO3HAHUA, UCIIOJIb-
3yeMbIX B OHMOJIOTMYECKUX HCCIICHOBAHUAX KUBBIX OOBEKTOB M 3KOCH-
cTeM (ommcaHWe, W3MEpeHHe, MPOBeJCHUE HaONIoJIeHHH); crocobamu
BBISIBJICHHS U OLICHKH aHTPOIIOI'€HHBIX U3MEHEHUH B IIPUPOJE;

- chopMHpOBaTh YMEHHUSI PacCKphIBaTh OCHOBOIIOJIATAIONINE OWOJIOTHYe-
ckue 3akoHbI 1 3akoHoMepHocTu (I'. Mennens, T. Moprauna, H.U. BaBu-
noBa, 3. 'ekkens, @. Mionnepa, K. bapa), rpaHuusl ux IpUMEHUMOCTH K
JKHUBBIM CHUCTEMAM,

- YMETh BBLAETTDH CYIIECTBCHHbBIE IPU3HAKH:

CTPOEHUS BHUPYCOB, KJIETOK MPOKAPHOT U 3YKAPUOT; OJHOKIETOUHBIX U
MHOT'OKJIECTOYHBIX OpPraHu3MoOB, BHJOB, 6I/IOFeOHCHO3OB, JKOCHCTEM U
ounochepsr;

CTPOCHHUSI OPraHOB M CHCTEM OPraHOB PAaCTEHUM, )KUBOTHBIX, YEIOBEKA;
MIPOLIECCOB KHU3HEAESTEILHOCTH, MPOTEKAIOLINX B OpraHu3Max pacTeHuH,
KUBOTHBIX M YEJIOBEKa;

OMOJIOTUYECKUX IMPOIIECCOB: OOMEeHa BelecTB (MeTabom3M), nHpopMa-
LUK ¥ TpEeBpaIleHus] SHEPTuH, OpOKeHUs], aBTOTPO(HOTO U TeTEPOTPOd-
HOTO THUIIOB NHTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
raMeToreHesa, MOpHOreHe3a, MoCTAIMOPHOHATBHOTO Pa3BUTHA, Pa3MHO-
KEHHUs, UHANBUAYAIBLHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aHMO-




JeHCTBUS TEHOB, TeTepo3nca; AeUCTBUN NCKYCCTBEHHOTO 0TOOpa, CTa0u-
JU3UPYIONIETO, NBUKYIIETO W Pa3phIBAIOIIETO E€CTECTBEHHOTO OTOOPA;
QJUTONATPUYECKOT0 W CHUMIIATPHYECKOTO BHI000pA30BaHMS; BIIUSHUSL
JBYDKYIIUX CHJI SBOJIOIMK HA TeHOMOH]| MOMYIISIHH; PUCTIOCOOICHHO-
CTH OPTaHU3MOB K CpeJiec OOMTaHMS, Yepe0OBaHSI HAPABICHUH 3BOJTIO-
LUK, KPYTOBOPOTa BEILIECTB U MOTOKA SHEPIHU B SKOCHCTEMAX;

- TIPHOOPECTU OMBIT MPUMEHEHUSI OCHOBHBIX METOJIOB HAYYHOTO MO3HA-
HHSI, UCTIOJIb3YEMBIX B OMOJIOTHH: HAOJIIOICHUSI M OTMCAHUS JKUBBIX CH-
CTEeM, TIPOLIECCOB W SIBJICHUWI; OpraHW3allii W MPOBEACHUS OWOJOTHYe-
CKOT0 3KCIEPUMEHTA, BBIIBMKCHUS THIIOTE3, BBISBIATH 3aBUCUMOCTH
MEX/Ty MCCIICyeMbIMH BETMYMHAMHU, OOBSCHSITH MOJTYUYCHHBIC PE3ylibTa-
ThI U (OPMYIUPOBATH BBIBOJBI C WCIOJNB30BAHHEM HAYYHBIX MOHSTHIA,
TEOpUH U 3aKOHOB;

- chopMHPOBATh YMECHHUS BBIACIATH CYICCTBEHHBIC NPH3HAKU BHPYCOB,
KIETOK TPOKAPUOT M JYKAPUOT; OJHOKJICTOYHBIX U MHOTOKJIETOYHBIX
OpPraHW3MOB, BHJIOB, OMOI€OIICHO30B M 3KOCHUCTEM; OCOOCHHOCTH IIpO-
[eccoB OOMEHa BEIIECTB M MPEBPAICHHSI SHEPTHH B KIIETKe, (DOTOCHHTE-
3a, TUIACTUYECKOTO M DHEPreTHYECKOro OOMEHa, XeMOCHHTE3a, MHUTO03a,
Meii03a, OIIOIOTBOPEHHSI, Pa3BUTHS U PA3MHOXKEHHUSI, HHIAMBUIYaTbHOTO
pasBuTHsl OopraHuzMa (OHTOTeHe3a), OOphOBI 3a CYIIECTBOBaHHE, €CTe-
CTBEHHOT'O 0TOOpPA, BHUI000Pa30BaHUs, MPUCIIOCOOIEHHOCTH OPraHU3MOB
K cpenie OOUTaHUS, BIUSHHUS KOMIIOHEHTOB 9KOCHCTEM, aHTPOTIOTEHHBIX
W3MEHEHHH B 9KOCHUCTEMax CBOCH MECTHOCTH, KPYroBOpOTa BEILECTB U
MpeBpalleHne 3Heprin B ouochepe;

- copMHPOBATH YMEHHS MPUMEHSTh MOJYYCHHBIC 3HAHUS IS 00bsCHE-
HUSI OMOJIOTHYECKUX MPOILECCOB M SIBICHHM, JUIS NMPUHATHS MPaKTHUe-
CKUX PEIICHUI B MOBCEIHEBHOM XHU3HM C LIEJIbI0 oOecreueHus Oe3omnac-
HOCTH CBOETO 3[I0POBBSI M 37I0POBBSI OKPY)KAIOLIMX JIFOAEH, COOMI0IeHHS
3II0POBOTO 00pa3a KU3HU, HOPM TPAMOTHOTO TTOBEJIEHHS B OKpYKaroien
NPUPOTHOI cpelie; MOHUMaHHe HEOOXOAMMOCTH UCIIOIb30BaHUS JIOCTH-
JKEHUU COBPEMCHHOHN OWMOJIOTHHM W OMOTEXHOJOTHH IS palliOHAIBHOTO
MPUPOIONIOIB30BAHUS; YMEHHE HCIIOIb30BaTh COOTBETCTBYIOLIHE apry-
MEHTBI, OMOJIOTHYECKYIO TEPMHHOJIOTUIO M CHMBOJIHMKY JUISl IOKA3aTelb-




CTBa POJICTBA OPTraHU3MOB PA3HBIX CHCTEMAaTUYECKUX TPYIIIT; B3aUMOCBSI-
31 OpPraHU3MOB M Cpelbl OOWTAHUS, €AMHCTBA YEJIOBEUECKUX Pac; HEoO-
XOAMMOCTH 3I0POBOT0 00pa3a XH3HH, COXpPaHEHHS pa3HOOOpas3us BUIOB
1 9KOCHCTEM, KaK YCIJIOBHSI COCYIIIECTBOBAHUS MIPUPOJIBI M YEIOBEUECTBA;
- copmupoBaTh yMEHHS pemIaTh OMOJOTMYECKHE 3aJadH, COCTABIATH
TCHOTHUITUYECKUE CXEMbI CKPEILIUBAHMUS JJIS1 Pa3HBIX TUIIOB HACIEIOBaHHUS
MPU3HAKOB Y OPTaHU3MOB, COCTABIIATH CXEMBI IIEPEHOCA BEIIECTB M YHEP-
T'MH B 3KOCUCTEMaAxX (HGHI/I nUuTaHusA, TUIICBLIC CCTI/I), BBIABJIATH IIPUYHH-
HO-CJIEJICTBEHHBIC CBSI3H MEXIy HCCIETyEeMBIMA OHOIOTHYECKUMU O0B-
eKTaMH, TPOIECCaMH U SIBJICHUSMH; JeTIaTh BBHIBOJIBI M MPOTHO3BI HA OC-
HOBAaHHHU MOJYUYCHHBIX PE3YJIbTATOB,

- copMUpPOBATh YMEHHUSI KPUTHYECKH OIEHUBATh MHPOPMAIMIO OHOIIO-
THUYECKOTO CO/ICPKaHMs, BKITIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3 pa3-
JUYHBIX MCTOYHMKOB (CpEICTBA MAcCOBOWM WH(pOpMAIMK, HAy4YHO-
MOMYJISIPHBIE MaTepualibl); HHTEPIPETHPOBATh STHYECKUE ACHEKTHI CO-
BPEMEHHBIX HCCIEIOBAaHUN B OHOJOTHH, MEIMIIMHE, OUOTEXHOJIOTHH;
paccMmarpuBath I00aIbHBIC YKOJIOTHUECKHE MPOOJIEMbI COBPEMEHHOCTH,
(hopMUpPOBaTH TI0 OTHOIICHUIO K HUM COOCTBEHHYIO IMO3UIHI0, YMEHHE
OLICHMUBATDH 9TUYCCKUC aCIICKTbl COBPEMCHHBIX I/ICCJ'IGI[OBHHI/II‘/II B 00jacTu
OMOTEXHOJIOTHH M TE€HETHYECKHX TEXHOJIOTHH (KJIOHMPOBAaHHUE, HCKYC-
CTBEHHOE OIUIOZIOTBOPEHUE, HANpaBlIeHHOE M3MEHEHUE TeHOMa M CO3/a-
HHE TPAHCTEHHBIX OPTaHU3MOB);

- chopMHpOBaTh YMEHHUS CO37aBaTh COOCTBEHHbIE MHCHMEHHBIE U YCT-
HBIE COOOIIEHNS HAa OCHOBE OHMOJOTHYECKON MH(OPMAITUU U3 HECKOJIb-
KHX UCTOYHHKOB, TPAMOTHO HMCIIOJIb30BaTh MOHATHHHBIN anmapar OnoJo-
I'uy;
- yYMETh BBIIBUTATh THUIOTE3bl, MPOBEPATH UX HKCIIEPUMEHTAIbHBIMU
cpeacTtBamu, GOpPMYJIUpPYs LeNb HCCICIOBaHUS, aHAJIM3UPOBAThH IIOJIY-
YCHHBIC PE3YJIBTAThI U ACJIaTh BBIBOBI,

- IPUHMMATh y4acTHE B Hay4YHO-HCCIIEOBaTEeNbCKONW padoTe 1o Ouoso-
T'HH, 9KOJIOTUH U MEIHULMHE, TPOBOANMOI Ha 0a3e MIKOJBHBIX HAyYHBIX
OOIIECTB U MyOJINYHO MPEICTABIATH MOMyYSHHBIE PE3YNbTaThl HA YUCHH-
YEeCKUX KOH(pEPEHIHUIX Pa3HOTO YPOBHHS,




OK 02. Ucnonb3o0-
BaTh COBpEMEHHBIE
CpeAcCTBa IMOMCKa,
aHaIM3a U HHTEP-
peTaruy nHpop-
Maluu 1 uHpopma-
IIMOHHBIE TEXHOJIO-
TUH AJIs1 BBIIIOJIHE-
HUS 33724 podec-
CHOHAJIBHOU Jes-
TEIBHOCTH

B o0macTi HeHHOCTH HAYYHOTO TO3HAHHS:

- c(hOpMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEH-
HOMY YPOBHIO pa3BUTHS HAYKH W OOIECTBEHHON MPAaKTHKH, OCHOBAHHO-
TO Ha JUAJIOTe KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAHHE SI3BIKOBOM M YMTATENBCKOW KYJIBTYPBHI KaK Cpel-
CTBa B3aMMOJEHCTBHUS MEKIY JTIOIbMH H IO3HAHUS MHUPA;

- 0CO3HaHHME [IEHHOCTH HAyYHOH AEATENLHOCTH, TOTOBHOCTH OCYILECTB-
JSITH TIPOSKTHYIO M UCCIIEOBATENbCKYIO JESTEIbHOCTh MHINBHIYAIHHO
U B TPYIIIIE;

OBnazeHne yHUBEPCAIbHBIMH y4eOHBIMU TI03HABATEIBHBIMH JCHCTBHS-
MH:

B) paboTta c nHpOpPMAIUECH:

- BIIQICTh HAaBBIKAMH TOJyYeHUsT WHPOPMAILUN M3 UCTOYHUKOB Pa3HBIX
THUIIOB, CaMOCTOSITEIFHO OCYILIECTBIISATh MOWCK, aHAIM3, CHCTeMaTH3a-
IO M MHTEPIIPETaINi0O HHPOPMAIK PAa3IUYHBIX BUAOB U (HOPM Mpen-
CTaBJICHHS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (opMaTax ¢ y4eTOM Ha3HAuYCHHS WH-
dopManu W TENeBOW ayaUTOpWH, BBHIOMpas ONTHMAIBHYIO (GopMy
NPE/ICTAaBIICHUS U BU3yaIN3aIHH;

- OIICHWUBATh JIOCTOBEPHOCTD, JIESTHTUMHOCTh WH(OPMAIIH, €€ COOTBET-
CTBHUE MPABOBBIM M MOPAIEHO-3THYECKUM HOpMaM;

- HCIIONB30BaTh CPEACTBa WH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI B PEIIEHUH KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX U OpraHU3a-
LUOHHBIX 3ajad C coOnroeHHeM TpeOOBaHWUU 3PrOHOMUKH, TEXHHUKU
0€3011acHOCTH, TUTHUEHBI, PeCypcocOepeKeHus], TIPABOBBIX U ITHUECKUX
HOPM, HOPM MH(POPMAIIMOHHOH 0€3011aCHOCTH;

- BIIAJICTh HABBIKAMU PACIIO3HABAHMS W 3AIUUTHI HH(POPMAIMHU, HHPOP-
MaIlMOHHOM 0€30MaCHOCTH JIMYHOCTH

- copMuUpOBaTh YMEHHUSI KPUTUUECKU OLIEHUBATH WHPOPMALIUIO OHOJIO-
THMYECKOTO COAEPKaHMS, BKIIOUYAIOIYIO [ICEBIOHAYYHbIC 3HAHUS U3 pa3-
JUYHBIX HMCTOYHHKOB (CpEACTBa MaccoBOW HH(OpManuu, Hay4HO-
MOMYJISIPHBIE MaTepHasibl); UHTEPIPETUPOBATh STHUECKUE ACIEKThl CO-
BPEMEHHBIX UCCIIEIOBAHUI B OMOJIOTHH, MEIUIIMHE, OMOTEXHOIOTUY;

- HHTEPIPETUPOBATH STHYECKHUE aCTIEKThl COBPEMEHHBIX MCCIIEIOBAaHUHN B
OMOJIOTHH, MEIWIIMHE, OWOTEXHOJOTHH; pacCMaTpHBaTh TJIOOATHHBIE
9KOJIOTHUECKHE MPOOJIEMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIE-
HUIO K HUM COOCTBEHHYIO TO3UIMI0, YMEHHE OLCHUBATh 3TUYECKUE ac-
MEKThl COBPEMEHHBIX HCCIEJOBAHUHI B 00JIACTH OMOTEXHOJIOTHUH U TeHe-
TUYECKUX TEXHOJOTHH (KIOHMPOBaHME, HMCKYCCTBEHHOE OILIOJOTBOpE-
HUe, HallpaBJICHHOE M3MEHEHHE I'eHOMa M CO3JaHHE TPAHCI'eHHBIX Opra-
HU3MOB);

- chopMHpOBaTh YMEHHUS CO31aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCT-
HbIe COOOIIEHUSI Ha OCHOBE OHMOJOTHYECKON WH(GOpPMAINH W3 HECKOIb-
KX UCTOYHHUKOB, I'PaMOTHO HUCII0JIB30BAaTh MOHATHUHHBIN arrapar 61/[0)'[0-
THH

OK 07. ConetictBo-
BaTh COXPaHEHUIO
OKpYy>Karollen cpe-
IIbI, pecypcocOepe-

B 001acTH YK0J10rHY€CKOro BOCIIUTAHUA:

- ¢(hOpMHUPOBAHHOCTD DKOJOTUYECKON KYJIbTYPHI, IOHUMAHHE BIIMSHHS
COIMATbHO-DKOHOMHUYECKHX MPOIIECCOB HA COCTOSHUE MPUPOTHON U CO-
[UANTBHON CpeJbl, OCO3HAHUE TJIO0ATBHOTO XapaKTepa 3KOJOTHYSCKUX

- BJIQJIETh CUCTEMOU 3HAHUI 00 OCHOBHBIX METO/IaX HAYYHOTO MO3HAHHUS,
HCTIONB3YEMbBIX B OHOJIOTHYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB U
JKocHucTeM (OINMHCaHUE, W3MEpPEHUe, MPOBEACHNE HAOIIOICHUI); CIIOCO-
0Oam¥ BEISBIICHUS U OLEHKU aHTPOIIOTCHHBIX H3MCHEHUH B IPUPOJIC;




KEHUIO, TPUMCHSTh
3HaHUA 00 U3MEHe-
HUU KJIMMATa,
TIPUHITUTIBI Oeperk-
JIUBOTO TPOU3BO/I-
cTBa, 3¢ pekTuBHO
JIeHCTBOBATh B
YpE3BbIYANHBIX CH-
Tyamusax

npooiem;

- IJIJAHUPOBAHKUE U OCYIIECTBICHUE ECUCTBUI B OKPYKAIOIIEH cpene Ha
OCHOBE 3HaHUS IIeJIe YCTOMYUBOTO Pa3BUTHUS YEIIOBEUCCTBRA,;

AKTHBHOE HENPUATHE NEUCTBUN, MPUHOCSIINX BPEJ OKPYKaroLIeH cpe-
ae;

- YMEHHE MPOTHO3MPOBATH HEOJIATOMPHUITHBIC SKOJIOTUYCCKUE TOCIICI-
CTBUS PEATNPUHIMAEMBIX JIEUCTBUH, MPEIOTBPAIIATh UX;

- paCclIMpCHUC OIbITa ACATCIbHOCTH 3KOJIOTUYECKOMN HalpaBJICHHOCTH;

- OBIIaJIeHVEC HaBBIKAMH Y4eOHO-HCCIIEeIOBATEIHCKOW, MPOSKTHON U CO-
[UATBHON IeATEIIbHOCTH

- YMETb BBISIBIISITH OTJIUUUTENbHBIC TPU3HAKH KUBBIX CUCTEM, B TOM YHC-
je rpuboB, PacTeHUH, )KUBOTHBIX U YEJIOBEKA; NMPHUCIOCOOIEHHOCTh BH-
OB K cpeie oOWTaHHs, aOMOTHUECKHMX M OMOTHYECKUX KOMIIOHEHTOB
9KOCHCTEM, B3aUMOCBS3EH OPraHU3MOB B COOOIIECTBAX, AaHTPOIIOT€HHbIX
M3MEHCHHMI B YKOCHCTEMaxX CBOCH MECTHOCTH,

- YMETb BBIJEJISATH CYIIECTBEHHBIC IPU3HAKU OMOJIOTHYECKHUX MPOLIECCOB!
oOMeHa BemecTB (MeTaboNI3M), HHGOPMAIIMH U TIPEBPAICHUS SHEPTHH,
OpoJKeHHUs1, aBTOTPO(PHOTO ¥ TeTEPOTPOGHOrO THUIIOB MUTAHUS, POTOCHH-
T€3a U XeMOCHHTE3a, MUT03a, MeH03a, raMeTOreHe3a, IMOpHUorenesa, mo-
CTOMOPHOHAJIBHOTO Pa3BUTHUS, PA3MHOKCHHS, HHAWBUAYAIBHOTO Pa3BH-
THUS OpraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBUSI T€HOB, TeTEPO3HCa; JIeH-
CTBHH HCKYCCTBEHHOTO 0TOOpa, CTAOMIIN3UPYIOLIETO, IBMXKYILETO U Pa3-
PBIBAIOIIETO €CTECTBEHHOTO OTOOpPA; ajIONaTPUUECKOT0 W CHMIIaTpHYe-
CKOI'o BHI[OOGpaE}OBaHI/Iﬂ; BJIMAHUA ABWXXYHIUX CHJI 3BOJIFOIIMU HA I'C€HO-
(hoHI TOMYNIANNY; TIPUCTIOCOOIEHHOCTH OPTaHNU3MOB K Cpeie OOWTaHus,
yepeaoBaHus HaHpaBJ’IeHI/Iﬁ OBOJIIOLMH; KPYTroBOpOTa BEUICCTB U IMOTOKA
9HEPIUHU B 3KOCHCTEMaX




1.4 Kotn4ecTBO 4acoB Ha ocBOeHHMe padoyeil MpOorpaMMbl JUCHHUILINHBI
— MaKCHMaJIbHOW y4eOHOM Harpy3ku oOydaromierocs — /2 yaca, B TOM YHUCIIE:
— 00s3aTeIbHON ayAUTOPHON YUEeOHOM Harpy3Ku oOydaromierocs — 72 4daca.

2. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBbI

2.1 O6beM yueOHOM TMCUMIIMHBI M BU/IbI Y4eOHOH padoThl

Tabnuua 2.

Buj yueOHoii padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrPaMMBbl JHCHUILINHBI 72
B T.4.
OcHoOBHOE coiep:KaHue 72
BT. 4.
TEOpeTHYecKoe 00ydeHne 40

B T.4. IPO(eCCUOHAIbLHO-OPUEHTUPOBAHHOE CO/IEPIKaHUE 2
NPaKTUYECKHUE 3aHATHS 20

B T.4. IPO(ECCHOHATILHO-OPUEHTUPOBAHHOE CO/ICPIKaHNE 8
n1abopaTopHbIE 3aHATHUS 4

B T.4. IPO(ECCHOHAILHO-OPUEHTUPOBAHHOE CO/IEPIKaHUE 2
KonTpoanHasi padora 6
IIpoMeskyTOoUHast aTTeCTALUS — 3a4eT, IK3aMeH 2




2.2 TemaTH4ecKu# miaaH

Ofua TpynoeMKkocTs 3aHATHH (Fac.) Dopmbi® TexyIIero
Ne Pasie . . O? HOTpr' AyIHTOpHBIE KOHTPOIISL ¥ TIPOMEIKY-
i JICITBI M TEMBI JUCITATUIMHEI TOEMKOCTh 3AHSTHS TOMHOI ATTeCTALIH
(Bcero yac.) KP.
JICKIINH TIpaKT. yCnieBacMoOCTU
Cemecrtp 1
P 1. Ka — -
1 azzaen 1. Kiietka — cTpyKTypHO 18 8 8 2 I1p-2
GyHKIMOHATIbHAS SUHUIIA YKHBOTO
P 2. -
2 aznen 2. Ctpoenne 1 (YyHKIIUU Op 12 8 4 i IP-1
TraHU3Ma
3 IIpomexxyrounas arrecranus — Te- I1P-1
CTUPOBaHHUE
4. | Hroro 3a cemectp 1: 30 16 12 2
Cemectp 2
1 Pasnen 2. Ctpoenue u pyHKIuu op- 14 8 4 5 Ip-2
raHusma
2. Paznen 3. Teopus 3BosroIHN 14 8 4 2 [1P-2
3. | Pazmen 4. Dkonorwust 6 4 2 I1P-2
4, Pasznen 5. bruosorus B )xu3Hu 4 2 2 - YO
5 Paznen 6. buoskonoruyeckue uccie- 9 5 i i IP-1
JIOBaHUS
[TpomexxyTouHasi aTTecTanus — 3a4eT
C OLIEHKOM
HToro 3a cemectp 2: 40 24 12 4
Bcero: 72 40 24 6

vo- yctHBIH onpoc, YO-1 - cobecenoBanue, YO-2 - xomtoksuyM, YO-3 - 3auet, 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 —uuauBunyansHOe 3a1aHKe




2.2 TemaTnuyeckuii IV1aH U coaepxanue (ucuunaunbl OVIL 12 Buonozusn

Tabauua 3.
HaumenoBanue | Coaep:xanmne yueOHOro Mmarepuajia (OCHOBHOe U Npo¢ecCHOHAIBHO-OPHEHTHPOBAHHOE), 1abopaTop- | O0bem |®opMupyembie
pa3/iesioB M TeM Hble H MPAKTHYECKHEe 3aHATHS, IPUKJIATHON MOLYJIb (IPH HAJTUYHMH) YacoB | KOMIIETeHUHMH
1 2 3 4
1 cemecTp
Paznean 1. Kilerka — cTpyKTYPHO-()YHKIIMOHAJIbHAS €IMHUIIA 'KUBOTO 18
Tema 1.1. OcHoBHOe coJep:kaHue 0,5
buoJsiorns xak | Teopernueckoe o0yueHnue: 0,5
HayKa buonorus xak Hayka. CBsi3b OMOJIOTUH ¢ APYTUMH HayKaMu: OMoxumusi, 6Mopusrka, OMOHHUKA, TeHOreorpa-
¢us u np. Posb u MecTo 6MoNOTMU B OPMHUPOBAHUYU COBPEMEHHOM HayUYHOU KapTUHBI MUpa. 3HaUeHUue Ouo- OK 02
JoruYecKuX 3HaHui. Victopus 6uonornu. 3HaueHUe UTOIOTUH JUTSl Pa3BUTHSI OMOJIOTHU M TIO3HAHUS TIPUPO-
161. MeTo bl IIUTOJIOTUHN: MUKPOCKOMIHSL, XpoMaTorpadus, 3JeKTpoopes, METOA MEUEHBIX aTOMOB, tudde-
peHIMAIBbHOE EHTPUPYTHPOBAHNE, KYIBTYpa KIETOK
Tema 1.2. O0- OcHoBHOe coaep:kaHue 0,5
mas xapakre- | Teopernuyeckoe o0yueHnue: 0,5
PHCTHKA JKM3- | Pa3goo0pasue 6nocucreM. Opranu3zanus OMOJOrMYECKUX CUCTEM. Y POBHHU OpraHu3aluu OMOCHCTEM: MOJle-
HH KYJISIPHO-T€HETUYECKHM, OpraHOUTHO-KJIETOUHBINA, OpraHM3MEHHBIH, TOMYISIMOHHO-BUA0BOM, SKOCUCTEM- OK 02
HBII (OmoreoneHoTHUecKui), 6uocdepHbiil. Hayku, nzyuatomnme 6uosornyeckue oObeKThl Ha Pa3HbIX YpOB-
HSX OpraHu3aluy Ku3Hu. O0Ias XapakTepuCTUKa )KU3HU, CBOMCTBA KHUBBIX cucTeM. [Iporieccsl, mpoucxo-
ISIMe B OMocucreMax
Tema 1.3. OcHoBHOe coaep:kaHue 2,5
Buosiornyeckn | Teopernueckoe o0yueHue: 05
BaKHbI€ XUMM- | Xy\vygecKuii cOCTaB KIeTKH. Heopranuueckue BeIecTBa KIETKH, UX OMOJIOTHYIECKAsk POIIb. OK 01
YecKHne COeM- | OpraHnyecKue BenlecTBa KIeTKH. buonornueckne nomuMepsl. benku. CTtpykTypa n QyHKIUH OEIKOBOM MO- OK 02

HEHUA

nexysbl. DepMeHTHI, IPUHIMI UX ASUCTBUS. YTIeBoabl. bronornueckue GyHKIMM yTIeBOIOB.
Jlunuasl. O6muit mad crpoerus. 'mapodunbHo-TuapododHbIe cBoiicTBa. Kiaccudukanms munuaos. buo-
noruueckue GpyHkun aunuaos. AT®. Crpoenue monekynsl AT®. buonornueckue Gpynkiun AT




l'[paRTn'{ecmle 3aHATHUSL.

Ponp GenkoB, yriaeBoI0B U )KUPOB B OpraHU3ME YelIOBeKa. BUTaMUHBI 1 OMOJIOTUYECKH aKTUBHBIE T0OABKH,
WX 3HaY€HUE B KU3HMU OpraHnu3Ma yesnoBeka. [ uno- u aBUTaMuHO3bI UX nocienctsus. [lpencrapnenue yct-
HBIX COOOILIEHUH C Mpe3eHTaIMEeH, TOATOTOBICHHBIX 10 MEPEUYHIO HCTOYHUKOB, PEKOMEHI0BAaHHBIX MPEno/ia-
BaTeIeM

JlabopaTopHble 3aHATHS:

JlabGopaTtopHas pabota “Onpenenenue Butamuaa C B IpOayKTax MUTAHUS
[ToaroToBka BapuaHTOB OIBITA, HAOIFOICHUE 32 KAYECTBEHHBIMU PEAKIUSIMH, 3aNI0JHEHUE paboyuei Ta0u-
Ibl, HHTEPIIPETAIUS HA0JII0JTAaeMBIX SIBJICHUU, ()OPMYJIMPOBAHUE BHIBOJIOB

JlaGopaTtopHnas padora «[ 'mapoduiabHO-TUAPO(POOHBIC CBOMCTBA JIUITHIOBY
[ToaroToBka BapuaHTOB OIBITA, HAOIFOICHUE U3MEHEHHSI PACTBOPUMOCTH JIUITH/IOB, 3allOJTHCHUE paboUei
TaOJIMIIBI, THTEPIIPETAIHS HA0JFO1aeMbIX SBIICHUH, (POPMYITHpPOBaHUE BHIBOIOB

Tema 1.4.
CTpykTypHO-
(pynxuuonanb-
Hasl OpraHmu3a-
M KJIETOK

OcHoBHOE CoAcpKaHue

0,5

TeopeTuquKoe oﬁyqelme:

0,5

Knerounas teopus (T. [LIBann, M. lneiinen, P. BupxoB). OcHOBHBIE MO0KEHUSI COBPEMEHHON KIETOUHOM
Teopuu. THUIIBI KIETOK: DyKapuOTHUYECKasd U IpoKapuoTnyeckas. CpaBHUTEIbHAS XapaKTEPUCTHKA KIIETOK
9YKapHOT (PACTUTEIHHOM, )KUBOTHOM, TprOHOM). CTpoeHHe MpoKapruoTHUeCKON KiIeTkH. OcoOeHHOCTH
CTpOoeHUsI reTepoTpodHOI 1 aBTOTPOGHON MPOKAPUOTHIECKUX KIeTOK. CTpOoCHHE MIIa3MaTHIECKON MEM-
Opanbl. TpaHCTIOPT BEIIECTB Yepe3 MIa3MaTHYECKyI0 MEMOpaHy: MAaCCUBHBIN M aKTUBHBINA. DHIOIUTO3: TTH-
HOLIMTO3, aronuTo3. DKx301uT03. O60I0UKa WK KiIeTouHas cTeHKa. CTpyKTypa U QYHKIIMH KJIETOYHOU
CTEHKHU pacTeHuM, rpudoB

[Mutoruasma. [luroszomns. Llutockener. OqHoMeMOpaHHbIE OPraHOM bl KJIETKH: SH/IO0IIa3MaTH4eCcKas CeTh
(OIIC), anmapar I'onbpkH, TH30COMBI, IEPOKCHCOMBI, BAaKYOJIH PAaCTUTENBHBIX KiIeToK. CTpoeHue U pyHK-
IIUHM OTHOMEMOpPAHHBIX OpraHon10B KiIeTKu. Kierounslii cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHJPUH, TUIACTUABL: XJIOPOIIACTHI, XPOMOILIACTHI, JIEHKOILIA-
CTBI, UX CTpOEHHE U (PYHKUUH. SIepHBIN anmapar KJIeTKH, CTPOCHUE U (QYHKIIHH.

HememOpaHHbIe OpraHou/Ibl KJIETKU: PUOOCOMBI, MUKPOTPYOOUKH, KJIIE€TOUHBIHN IeHTp. OpraHonabl 1BUKe-
HUS: pECHUYKU U KTyTUKH. CTpoeHHe U PyHKIIMM HeMEMOPaHHBIX OPraHOUI0B KIETKH

0,5

OK 01
OK 02

Tema 1.5.

OcHOBHOe coep:KaHue

OK 01




CTpykKTypHO- Teopernueckoe o0yueHue: OK 02
¢ynkuunonainb- | CTpoeHne XpoMocoM. XpOMOCOMHBIH HAO0Op KIETOK, TOMOJIOTUYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, Tarl-
Hble (PAKTOPBI | TOUIHBIN U AuIUTOnIHbIN Habop. Hyknennossie kucinotel. JIHK u PHK. CtpoeHne HyKIIEHHOBBIX KHUCIIOT.
HaCJIeJACTBEH- Hyxneorunpl. Kommnementapasie a3otucteie ocHoBanusl. [IpaBmiio Yapradda. Ctpykrypa JJHK — nBoiinas
HOCTH criipanb. Mecronaxoxaenue u ononornueckue ¢ynkiuu JIHK. IHK-3kcneptuza. Bunsr PHK. ®Oyakinmm
PHK B kiietke
IIpakTnyeckne 3aHATHS:
Pemenue 3a1ay Ha onpeeneHre nocaea0BaTelIbHOCTH HYKJIEOTHI0B
Tema 1.6. OcHoBHoOE coiepxaHue
IIpoueccsl Teopernueckoe o0yueHue:
MATPUYHOTO Marpuunbiii cuate3 JJHK — permukarus. [punnune! perurkanuu JJHK. Mexanusm perukanuu JIHK.
CHHTe3a Penapauus IHK (nopennekatuBHas, moctperiekatuBHas). Peakiuu marpuunoro cunresa. [IpuHimn kom-
IJIEMEHTAPHOCTH B peakuusax marpuuHoro cunresa. JIHK u rensl. ['enetndeckuit kon, ero cBoicrsa. Tpan- OK 01
ckpunius — MmaTpuuHblii cunTe3 PHK. Tpancasanus u e€ stansl. YciaoBust Onocunresa Oenka. CTpoeHue 1- OK 02
PHK u xonupoBanue amuHokucnoT. Posib prubocoM B GrocuHTE3€e Oenka
IIpakTHYeckue 3aHATHSA:
Pemenue 3a1au Ha onpezeneHne NOCIeJ0BaTEIbHOCTH aMMHOKHUCIIOT B MOJIEKYJIe OerKa.
Pemenue 3a1au Ha onpezeneHre NociIeJ0BaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKYJIe Oelika B Cllydae U3MeHe-
HUS TI0CIIEN0BATENBHOCTH HyKiIeoTuaos JJHK
Tema 1.7. OcHoBHOE coiep:KaHue
Hexnerounnsie | Teopernueckoe o0yueHnue:
(opmbl KM3HM | Bupychl — HeKJIeTOYHbIE (DOPMBI JKH3HH U 00HMraTHbIe Mapa3uThl. CTPOCHHE MPOCTHIX U CIIOKHBIX BUPYCOB,
peTpoBUpycoB, 6akreprodaros. Kuznennsiit nukn JJHK-conepxanmx Bupycos, PHK-conepskamux Bupy-
coB, 6aktepuodaros. BUY, renatur yenoseka. OK 02

Bakrepun. O0mias xapakrepuctuka. [lonstue mramm. Bupychl n 6akTepun: CX0ACTBa U pa3IndHs

IIpakTHyeckne 3aHATHSA:

BupycHble u 6akrepuanbHblie 3a00seBanns. O0O1IMe MPUHIUITBI UCIIOJIb30BAHUS JI€KAPCTBEHHBIX BEILIECTB.
Oco0eHHOCTH TPUMEHEHUSI aHTHOUOTHUKOB.
[IpencraBneHne yCTHBIX COOOIEHHH ¢ pe3eHTalrel, MOATOTOBIECHHBIX 10 IEPEYHIO HCTOYHUKOB, PEKO-




MCHAOBAHHBIX IMPCIIOAaBaTCICM

Tema 1.8. OcHoBHoOe coepxaHue 2 OK 02
O0mMmeH Be- Teopernueckoe o0yueHue: 2
LIeCTB M Ipe- AcCCUMMIIALMS U AUCCUMMIISLIMS — JIB€ CTOPOHBI MeTabonu3Ma. Turel oOMeHa BelecTB: aBTOTPOGHBIHN U Ire- 1
BpallleHue TepoTpOHBIHN, a3pOOHBIN U aHAIPOOHBIN. DHEpreTuuecKkoe odecrnedeHune KieTku: npespamieane AT B
JHEPIuHU B oOMeHHbIX nporeccax. PepMeHTaTUBHBIN XapakTep peakluii KIeTOYHOro MeTaboau3Ma
KJIeTKe [TepBUYHBII CHHTE3 OPraHMYECKUX BEIIeCTB B KieTke. [Inactuueckuii oomen. @oTocuHTe3. XeMOCHHTES. 1
AHa’pOoOHBIN YHEPreTHUECKUH 00MeH. AHa pOOHBIC OpraHu3Mbl. bpokeHue, aBTOTpoHBIN U TeTepoTpod-
HBI TUI TUTaHUA. AHA3POOHbBIE MUKPOOPIaHU3MbI KaK 0OBEKTHl OMOTEXHOJIOTUU. JTaIlbl SHEPTrETHUECKOTO
oOmMeHa. I'mukoaus. buosiornueckoe OKUCIEHUE, HIN KJIIETOYHOE AbIXaHUe
Tema 1.9. OcHOBHOe co/iep:KaHue 1
AKu3HeHHBbIH Teopernueckoe o0yueHue: 1
HHMKJ KJIeTKH. | KieTouHbIi UKL, ero nepuoasl u perymsinus. [lepuoast narepdassl ux ocodennoctu. Anddepennmarus OK 02
Muro3. Meii03 | kieTku U apecT KIeTOYHOro nukia. Jlenenue kieTkun — Muto3. CTaauu MUTO3a ¥ MTPOMCXOISIIHE TPOIIECCHI.
Kapuoxkunes u uurokunes. buonoruueckoe 3HaueHne Muto3a. Meio3 — pe1yKIIMOHHOE JAECIEHUE KIETKHU.
Cranuu meitoza. Meiio3 — 0CHOBa MoOJI0BOTO pa3MHOKeHHs. [loBeenne xpomocom B Metiose. Kpoccunro-
Bep. buonoruueckuii cMpica Meitoza. DddexTsr Meiio3a. Meiio3 B )KU3HEHHOM IIUKJIE OPIraHU3MOB
KonTposbnasi padora 2
MouteKymsIpHBIi YpOBEHb OpraHU3aliu )KUBOTO
Pa3nen 2. Ctpoenue u GpyHKUMH OPraHu3mMa 12
Tema 2.1. Copepxanue:
Crpoenue op- | [IpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/IEPIKAHHE TEOPETHYECKOT0 00y YeH s 2
raHu3Ma OpnHokileTouHble opranu3Mel. KonoHnanbHble Opranu3mMbl. MHOTOKIIETOUHBIE OpraHu3Mbl. B3aumMocBs3b
qacTell MHOTOKJIETOYHOT0 opranusma. @yHkius. Oprasbl 1 CHCTEMBI OpraHOB. AMIapaTsl OpraHos. ['omeo- OK 02
CTa3 OpraHU3Ma M €ro NoJJepKaHue B MPOLECCE KUZHEACSITEIbHOCTH.
DyHKIHOHAIBHASA CUCTEMA OpraHoB. TkaHu pacTeHui. TkaHM KUBOTHBIX U YesnoBeKka. OpraHsl paCTEHUMN. 2

Oprasbl ¥ CUCTEMBI OPTAHOB KUBOTHBIX W Y€JIOBEKA. 3HAUEHUE OTIOPHI, IBV)KCHHUS, TUTAHUS, IBIXaHMUS,
TPaHCIIOPTa BEUIECTB, BBIACIEHUS, 3alIUThI. 3HAUEHNE POSBICHUS Pa3Ipa)kKUMOCTH U PETYISALUN

*B Tom uHcie Ha BbIOOP 00pa3oBaTe/IbHON OPraHu3anuu:




s mpodeccuit/ciennanbHOCTEH, CBA3aHHBIX C 00BEKTOM H3ydeHHs “PacTeHus” TeopeTHUeCcKuil MaTepua
Tembl “CTpoeHne opranu3ma’ u3ydaeTcs yriiyoJeHHO Ha IpUMepe opranu3Ma pacteHuil. Tkanu, opransl U
CHCTEMBI OPTaHOB YEJIOBEKA U KUBOTHBIX PACCMATPUBAIOTCS 0030pHO

s mpodeccnii/cnenuanbHOCTEH, CBSI3aHHBIX ¢ 00bEKTOM H3ydeHUs ‘“YKMBOTHBIE” TEOPETHUUECKUI MaTepH-
an Tembl “CTpoeHue opranu3ma’” u3ydaeTcs yriiyOJICHHO Ha IIPUMEPE OPTaHU3MOB KUBOTHBIX. TkaHHU, Op-
raHbl ¥ CUCTEMbI OPraHOB PACTEHHM U YeJIOBEKa pacCMaTPHUBAIOTCS 0030pHO

s mpodeccuii/cnenuanbHOCTEH, CBSI3aHHBIX ¢ 00bEKTOM H3ydeHUs “UemoBeK” TeOpeTUYECKU MaTepHral
TeMbl “CTpoeHHE OpraHu3Ma’” H3ydaeTcs YIIIyOJIeHHO Ha TIpUMepe OpraHu3Ma 4yeioBeka. TkaHu, opraHbl U
CUCTEMBI OPTAaHOB PACTEHUH U )KUBOTHBIX PACCMATPUBAIOTCS 0030pHO

OcHoBHOE€ CoAcpKaHME NNPAKTHYIECCKOI'O 3aHATHUA

Teopus kinoHanbHO-cenekTUBHOrO nMMyHuTeTa [1. Dpnuxa, .M. MeunukoBa. Mndekuronnsie 3a00eBa-
HUS ¥ onuaemMus. BaxkHelme snueMun B UICTOPUH YeJloBeuecTBa. BakuuHaius kak npouiakTuka nH-
(EeKITMOHHBIX 3a00JICBaHUH.

[IpencraBieHne yCTHBIX COOOIICHUI ¢ TIPEe3eHTAlMe, TTOTOTOBIEHHBIX 10 IEPEYHIO UCTOYHUKOB, PEKO-
MEHJIOBaHHBIX MPEnoaaBaTeieM

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

Conep:xanue

IpodeccuoHaILHO-OPMEHTHPOBAHHOE COEPKAHUE TEOPETHIECKOT0 00y YeHHU T

CDOpMBI Pa3MHOKCHH OPTaHU3MOB. becnonoe u momoBoe Pa3MHOKCHHC. Buger oecronoro PAa3MHOXCHUS:
MpOCTOC ACJICHNEC HAABOC, IIOUYKOBAHNUEC, PA3MHOKCHHUEC CIIOpaMH, BET€TATUBHOC Pa3MHOKCHUC, (l)paFMCHTa—
nust, KIOHUPOBAHUC. ITonoBoe Pa3MHOKCHUC.

*B ToM 4ucse HA BLIOOP 00pa3oBaTeIbHON OPraHu3alum:

Jns npodeccuii/criennanbHOCTEH, CBI3aHHBIX ¢ 00BEKTOM H3yueHHs ‘“‘PacTenus’” TeopeTHueckuii MaTepuan
TeMbI “@OopMBbI Pa3MHOXKEHUS OPraHU3MOB” M3y4yaeTcs yriyOJIeHHO Ha MpUMepe opraHnu3Ma pacteHuil. Paz-
MHOEHHE YeIOBeKa 1 JKUBOTHBIX pACCMAaTPUBAIOTCS 0030pHO

Jnis nmpodeccuii/cennanbHOCTEH, CBA3aHHBIX C 00BEKTOM H3ydeHHs “JKUBOTHBIE” TEOPETHUECKUI MaTepU-

a1 TeMbl “@opMBbI pa3MHOKEHHS OPTaHU3MOB™ M3Y4aeTCs YIIyOJIeHHO Ha MPUMEPE OPraHU3MOB KHBOTHBIX.

Pa3mHOXeHMe pacTeHUI U YeJ0BeKa pacCMaTPUBAIOTCSI 0030pHO

s mpodeccnit/cenuanbHOCTEH, CBSI3aHHBIX ¢ 00bEKTOM H3ydeHUs “UemoBeKk” TeOpeTHUECKU MaTepHra
TeMbI “DOpMBI pa3MHOKEHHS OPTraHU3MOB” U3ydaeTcs yriyOJeHHO Ha IPUMEpPe OpraHu3ma deioBeka. Pasz-

OK 02




MHOXEHHE PACTCHUI U )KUBOTHBIX PACCMaTPHUBAIOTCS 0030PHO

Tema 2.3. OcHoBHoOe coepxaHue 1
Onrorenes :xu- | Teopernyeckoe o0yueHue: 1
BOTHBIX H 4Ye- I"amerorenes y ;xuBoTHbIX. CriepMarorenes u oorenes. CTpoeHHE MOJIOBBIX KIETOK. OII0OJOTBOPEHHE U M- 1
JIOBEKA OpuoOHaNbHOE pa3BUTHE XKUBOTHBIX. [lapTeHoreHes. OMOpuoreHes (Ha npumepe JaHuerHuka). Ctaauu sm- OK 02
OpuoreHesa
Poct u paszButue xxuBotHbIX. [locTamOpronansueiii nepuo. [Ipsimoe u Henpsimoe passutue. Pa3sutue ¢
MeTamop(o30M y 0€CIIO3BOHOYHBIX M MIO3BOHOYHBIX KUBOTHBIX. CTaANK MOCTIMOPHOHAIBHOIO PA3BUTHUS Y
JKUBOTHBIX U 4esioBeKa. [lepuonbl oHTOreHe3a yenoseka. buonornueckoe ctapenue u cMepTh. [ eponToo-
st
TeMma 2.4. On- OcHOBHOe coiep:KaHue 0,5
Torenes pacre- | Teoperuueckoe o0yuenue: 0,5 OK 02
HHUH ['ametoduT u cnopodut. PasmMHokeHNe U pa3BuTHe BoAopociieil. Pa3MHOXXeHHE U pa3BUTHE CIIOPOBBIX pac-
TeHHW. Pa3MHOKEHME U pa3BUTHE CEMEHHBIX pacTeHul. Poct. [lepnoasl OHTOreHe3a pacTeHu
Tema 2.5. Oc- OcHoBHoOE coiepraHue 0,5
HOBHbIe MOHA- | Teopernueckoe oGydyenue: 05
THUsI TEHETUKH | ['eHeTHKa KaKk HayKa O HacJIEACTBEHHOCTU U U3MEHYMBOCTU OpraHu3MoB. OCHOBHBIE TEHETUYECKUE TTOHATHUS OK 02
1 cuMBOJIBL. ['eH. ['eHoTHn. @eHOoTHUI. AJeNbHbIE FeHbl. AJIbTEpHATUBHBIE IPU3HAKHU. [JOMMHAHTHBIN U pe-
LIECCUBHBIN MpU3HaKu. ['omo3urora u rerepo3urora. Yucras nunus. [ nOpuapl. OCHOBHbIE METO/IbI TEHETH-
KH: THOPUA0JIOTHUECKUH, TUTOOTUYECKIE, MOJIEKYIISIPHO-TEHETHUECKHE
Tema 2.6. 3a- OcHOBHOe coep:kaHue 2
KoHOMepHOocTH | Teopernueckoe o0y4eHue: 1
HacJIeI0BaHUsl | 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHsl . Mennens: Monorubpuanoe ckpemuanue. [Ipasuio no-
MUHHPOBAHUs. 3aKOH €IMHO00pa3us epBOro MOKOJIEHU. 3aKOH paclleryieHus pu3HakoB. Lluronorunye- OK 02
CKH€ OCHOBBI MOHOTMOPUHOTO CKpenuBaHus. [ unoreza 4ucToThl raMeT. AHAIM3UPYIOIIEe CKpEeIIBaHHe.
JurubpunHoe ckpeniyBaHue. 3aKOH HE3aBUCUMOT'0 HacyieJoBaHusl pu3HakoB. [lonuruOpunnoe Haciaeno-
BaHUE U €ro 3aKOHOMEPHOCTH
IIpodeccnonanbHO-0PHEHTHPOBAHHOE COEP/KAHNE IPAKTHYECCKOI0 3aHATHA: 1

Pemenne 3ala4 Ha ONpCACIICHUEC BCPOATHOCTH BO3HUKHOBCHUSA HACIICACTBCHHBIX IPU3HAKOB ITPU MOHO-, TU-




. HOJII/II‘I/I6pI/II[HOM 1 aHAJIM3HUPYIOLICM CKPCIIUBAHUHN, COCTABJICHUEC M'CHOTHIIMYCCKHUX CXCM CKPCIIUBAHUA

*B Tom uHce Ha BbIOOP 00pa3oBaTeIbHON OPraHu3alMu:

Jlist mpodeccuii/crienuanbHOCTEH CBSI3aHHBIX C 00bEKTOM H3yueHus “‘PacTenus’” He0OX0IMM OO0 reHe-
TUYECKUX 3a]1a4 Ha ONPECIICHHE BEPOSTHOCTH HACIIEICTBEHHBIX TPU3HAKOB IIPU MOHO-, JIU-, TOJIUTUOPUI-
HOM U aHAIM3HUPYIOLIEM CKPEIUBAHUH Y PACTECHHM

s mpodeccuii/cnenuanbHOCTEH CBA3aHHBIX C 00BEKTOM H3ydeHHs “JKUBOTHBIE” HEOOXO0IUM MOAOOD re-
HETUYECKUX 3a]1a4 Ha OIpeeJICHUE BEPOSTHOCTH HACJIECICTBEHHBIX TPU3HAKOB IPU MOHO-, JIU-, TIOJUTH-
OpUIHOM Y aHAJIM3UPYIOIIEM CKPEIIMBAHUHU Y )KUBOTHBIX

s mpodeccuii/ciennanbHOCTEH CBSI3aHHBIX ¢ 00BEKTOM H3ydeHHs “YenoBek” He0OX0 UM 1MoI0op reHe-
TUYCCKHUX 3aJia4 Ha OIPCACIICHUEC BEPOATHOCTHU HACIICACTBCHHBIX ITPU3HAKOB ITPpHU MOHO-, U-, HOJII/IFI/I6pI/II[-
HOM U aHAJHM3UPYIOLIEM CKPCIIMBAHUH Y YElIOBEKa

Tema 2.7. B3a-
MO CTBHE
Te¢HOB

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqelme:

I'enorum Kak nenocTHas cucreMa. MHOXECTBEHHOE AieiicTBrE TeHoB. [imerioTponust. MHOXECTBEHHBIN aj-
nenu3M. B3anmogenicTBre amienbHbiX reHoB. KogomuanpoBanue. BzanMmoieiicTBre HealieIbHbIX TEHOB.
Komnnemenrapaocts. Onuctas. [lonumepus

IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAECPKAHUE TPAKTHYECKOI0 3aHATHSA:

Pemienue 3agay Ha OonpeaACICHNUEC BEPOATHOCTH BO3SHUKHOBCHUS HACIICACTBCHHBIX IIPU3HAKOB IIPH pa3JInY-
HBIX THUIIAX B3aUMOOCHCTBUS T'CHOB, COCTABJICHUC IT'CHOTUIIMYICCKUX CXCM CKPCIHINBAHUA

*B Tom 4nciie Ha BLIOOP 00pa30BaTeILHON OPraHU3aNM:

* Jlna npodeccuit/cnenuanbHOCTEN CBSI3aHHBIX ¢ 00BEKTOM H3yueHus ‘“‘Pactenus’” HeoOxoauMm noadoop re-
HETHYECKHX 3aJ]a4 Ha OIIPE/IEJICHNE BEPOSITHOCTH BO3HUKHOBEHM S HACIEACTBEHHBIX IPU3HAKOB IIPU pas-
JMYHBIX TUIIAX B3aMMOJEHCTBYS T€HOB Y pacTEHUI

* Jlnst mpodeccuit/cnienmanbHOCTE CBA3aHHBIX C 00BEKTOM H3ydeHus “JKuBoTHbIE” HEOOXOAMM OA00p Te-
HETHYECKHX 33/1a4 Ha OIpe/IelIeHUe BEPOATHOCTH BOSHUKHOBEHMSI HACIIEICTBEHHBIX TPU3HAKOB MIPH pa3-
JMYHBIX TUTIAX B3aUMOJICHCTBHS T€HOB Y )KHBOTHBIX

* Jlna npodeccuii/crenuaibHOCTEN CBSI3aHHBIX C 00bEKTOM H3yueHus “YenoBek” HE0OX0IMM OO0p reHe-
TUYECKUX 3a]1a4 Ha ONpeeTICHUE BEPOSITHOCTH BOZHUKHOBEHUS HACIEICTBEHHBIX IPU3HAKOB IIPH pa3jiny-
HBIX TUIIaX B3aUMOJEHUCTBUS F€HOB y UEIOBEKa

OK 01
OK 02




IIpomexxyrounas arrecrauus - TectupoBaHue

Hroro 3a 1 cemecTp

30

2 cemecTp

Tema 2.8.
CuenjienHoe
HacJIeIOBaHHe
NMPU3HAKOB

OcHOBHOe coiep:KaHue

TeopeTudeckoe o0yueHue:

3akonsl T. Moprana. CueruieHHOe Hacae10BaHUe T€HOB, HapyLIEHHE CLEIIEHHsI. XPOMOCOMHAs TEOPUs
HACJIEICTBEHHOCTH. [ 'eHeTHnueckoe KapTupoBaHUE XpOMOCOM. Vcronb30BaHNe KPOCCUHIOBEPA Il COCTaB-
JICHUS] TEHETUYECKUX KapT XpOMOCOM

IIpodeccnoHaTLHO-OPHEHTHPOBAHHOE COePKAHHE MPAKTHYECKOT0 3aHATHSI:

Pemenue 3amau Ha onpeacICHUC BEPOATHOCTU BOSHUKHOBCHUA HACJICACTBCHHBIX IIPU3HAKOB IIPpU CHCIIJICH-
HOM HaCJICJOBAHUHU, COCTABJICHUC I'CHOTHUIINYCCKUX CXCM CKPCIIMBAHHA

*B Tom 4nciie Ha BLIOOP 00pa30BaTeILHON OPraHU3aNM:

s mpodeccuii/ciennanbHOCTEH CBSI3aHHBIX ¢ 00bEKTOM HM3ydeHus “‘Pactenns’” HE0OX0IuM 1Moa00p reHe-
TUYECKUX 3a/1a4 Ha ONpECTICHIE BEPOSTHOCTH BOZHUKHOBEHHS HACIICICTBEHHBIX IPU3HAKOB IPH CIETUICH-
HOM HacJIe/IOBaHUU y PACTEHHH

s npodeccuii/cnennanbHOCTEN CBSI3aHHBIX ¢ 00beKTOM M3yueHus “KuBoTHBIE” HEOOXOIUM 1TO00D Tre-
HETHYECKHX 3aj]a4 Ha OIIPENIETICHNE BEPOSITHOCTH BO3HUKHOBEHHS HACIIEICTBEHHBIX IPU3HAKOB IPH CLIET-
JIEHHOM HacJIeZIOBaHUH Y )KUBOTHBIX

s npodeccuii/crienuanbHOCTEH, CBI3aHHBIX ¢ 00BEKTOM H3yueHHs “UenoBek” HE0OX0auM NoJ00p reHe-
TUYCCKHUX 3aJia4 Ha ONPCACICHUEC BEPOSATHOCTU BOSHUKHOBCHHUA HACICACTBCHHBIX ITPU3HAKOB IIPH CHCIIJIICH-
HOM HACJIe/IOBaHNH Y YEJIOBEKa

OK 01
OK 02

Tema 2.9. I'e-
HEeTHKA [10J1a

OcHoBHOE conep:kaHue

Teopernueckoe o0yueHune:

XPpOMOCOMHBII MEXaHU3M ONPEENIEHNUS 110J1a. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI. [ OMOraMeTHBIN U rere-
porameTHbI NoJ. ['eHeTHUecKas CTpyKTypa MOJOBBIX XpoMocoM. HacnieioBanue npu3HakoB, CHETIEHHBIX C
HOJIOM

IIpakTHYeckne 3aHATHSA:

Pemenne 3ala4 Ha OonpCaACIICHUEC BCPOATHOCTH BO3HUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB, CIHCIIJICHHBIX C
MMOJIOM, COCTABJICHUC 'CHOTUIIUYICCKHUX CXCM CKPCIIUBAHUA

OK 01
OK 02




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

OcHoBHOe conep:kaHue

TeopeaneCRoe oﬁyqe}me:

Kapuotum yenoBeka. MeToapl M3ydeHUs] TCHETUKH YEJIOBEKA: TCHEAIOTHICCKUH, OJIM3HEI[OBBIN, IIMTOTCHE-
TUYECKUH, OMOXUMUYECKHH, MOMYISIIIMOHHO-cTaTUCTHUeCcKHi. HacnencTBenHblie 3a001eBaHus YellOBEKa.
['enHbIe U XpoMOCOMHBIE 00JIe3HU YenoBeka. boje3Hu ¢ HacaeACTBEHHOM MpeApacnoioKeHHOCThIO. 3Haue-
HUE MEIULHUHCKON TeHEeTUKU B IPEOTBPAIICHUH U JICUCHUN T'eHETUUYECKHUX 3a00JIeBaHU YeTIoBeKa

OK 01
OK 02

Tema 2.11. 3a-
KOHOMEPHOCTH
M3MEHYHUBOCTH

OcHoBHOe coep:kaHue

TeopeaneCKoe oﬁyqelme:

BsanmopeiicTBre reHoTHIIA M cpebl Tpu opMupoBaHud GeHoTHa. Mi3smenunBocTh npu3HakoB. Kave-
CTBEHHBIC U KOJINYECTBEHHBIE IIPU3HAKU. BUIbI N3MEHUYNBOCTH: HACJIEACTBEHHAsI U HEHACIIECICTBEHHASI.
3aKOH rOMOJIOTHYECKHX PAZOB B HaciecTBeHHOH u3menunBocT (H.M. BaBuios).

Moaudukannonsas, uim GeHoTUIInYecKas U3MEHUYUBOCTh. Posib cpeibl B MOAM(PUKAIIMOHHON U3MEHYUBO-
ctu. Hopma peakuuu npusHaka. BapuanoHHslil psja u BapualiioHHast KpuBasi. XapakTepucTUKa MoauQu-
KAllMOHHOW M3MEHYMBOCTH

Hacnencreennas, wiv reHOTUIMYECKast U3MEHUNBOCTh. KOMOMHATHBHAS HU3MEHUNBOCTD.

MyTanuoHHas U3MEHYMBOCTh. BUibl MyTanuil: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. | [pHYHHBI BOSHUKHOBE-
HUS MyTauun

IIpakTHyeckne 3aHATHA:

Pemienue 3agay Ha OMpCACIICHUEC TUIIA MYTAallUW NTPpH Iepeaavic HACIICACTBCHHBIX ITPU3HAKOB, COCTABJICHUC
TCHOTUIIMYCCKUX CXCM CKPCIHIMBAHUA

OK 01
OK 02

Tema 2.12. Ce-
JIEKIUsl opra-
HU3MOB

OcHoBHOe coaep:xaHue

Teopernyeckoe o6yueHue:

CCJ'ICKI_II/ISI KaK HayKa. MeToasl ceneKIIMOHHOM pa6OTLI. FCTCpOSI/IC " €ro Npu4uHbI. I/ICKYCCTBCHHHﬁ 0T60p1
MAacCOBBINA U HHI[HBHHyaHBHBIﬁ. OTansl KOM6HHaL[HOHHOf/'I CCJICKIIMH. COpT, nopozaa, miraMm

Anr OPUTMBI pCHICHUC 3a1a4 Ha ONPCACIICHNEC BO3MOKHOI'O BO3SHUKHOBCHUS HACIICACTBCHHBIX ITPHU3HAKOB 110
CCJICKIIMU, COCTABJICHUC 'CHOTHUIIMYCCKUX CXEM CKPCUIUBAHUA

OK 01
OK 02

KonrtpoabHas padora
Crpoenue u pyHKIIUM OpraHu3Ma

Pasznea 3. Teopusi 3BoJIIoUA
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Tema 3.1. Uc- OcHoBHoOeE coepxaHue 1
TOpHs 3BOJII0- | Teoperuyeckoe o0yuenue: 1
IHOHHOTO yue- | IlepBbie aBOMOIIMOHHBIE KOHLIENUUHU. [ pagyanucTruueckas 3BosronnonHas konuenuus JK.b. Jlamapka.
HHs JBwxymme cuitbl 3positorinu. Kpearmmonnsm u tpanchopmusMm. Cucremarnka K. Jlunnes u e€ 3HadeHue 11 OK 02
dbopMUPOBaHUS UEH SBOIIOIUH
[TpenmocbuiKu BOSHUKHOBEHHS TapBUHU3MA. DBOJIIOLMS BUIOB B ipupojie. boprba 3a cymiecTBoBanue.
EctectBennslit oT60p. JuBeprenius npu3HakoB U BUgoo0pa3oBanre. OCHOBHBIE MOJTOXKEHHUSI CHHTETHYE-
ckoii Teopun sBororun (CTD). Ponb 3BomonnoHHO0# Teopun B HOpMUPOBAHUN HAYIHOW KAPTHHBI MUPA
Tema 3.2. OcHoBHoOE coepxaHue 2
MuxposBoiio- | Teopernyeckoe o0yueHnue: 2
s MUKpO3BOIIONHS U MaKPOAIBOIIOLKSA KaK 3TaIlbl SBOJIIOIIMOHHOTO Mpoliecca. [ eHeTHueckre OCHOBBI 3BOJIIO- 2
uu. Mytanuu 1 KOMOMHAILIMY KaK 2JIeMEHTapHBIN IBOMIOLUOHHBINA MaTepuai. [lomymsimus kak aneMeHTap-
Hasl €IMHULIA YBOJIOLIUU. OK 02
JBuxymiue cuisl (pakTopsl) 3BoONMH. MyTallmOHHBIN IpoIiecC U KOMOMHATUBHASI U3MEHUYMBOCTh. MH-
rpauus. M3omnsuust monymsiiuil: reorpaguyeckast (IpoCcTpaHCTBEHHAs ), Onosiornyeckas (penpoIyKTUBHAs).
EctecTBenHsbIit 0TOOp — HampasJstomuii GpakTop sBomOIMK. boprba 3a CylecTBOBaHNE KaKk MEXaHU3M JIeH-
CTBHUSI €CTECTBEHHOTO 0TOOpa B monynsnusax. Bug u ero kputepun (npusHaku). BumooOpazoBanue kak pe-
3y/lbTaT MUKPO3BOIIOLUN
Tema 3.3. OcHoBHOe coaep:xaHue 1
MaxkposBoiaio- | Teopernueckoe o0yuenue: 1
s Maxposomorus. @opmMbl 1 OCHOBHBIE HarnpaBieHust MakpoaBostouuu (A.H. Cesepios). Ilytu noctuxe- 1 OK 02
HUS OMOJIOTHYECKOTO Tporpecca: apomopdo3, uaroaganTarus, o0mas Aereneparus. MeToapl u3ydeHus
MaKpO3BOIIOIMH. 3aK0H 3apoabliieBoro cxocTna (3akoH K. bapa). buorenernueckuii 3axon (3. I'ekkens,
@. Mrosep). OO1ire 3aKOHOMEPHOCTH (IIpaBUIIa) SBOJIOLUN
Tema 3.4. Bo3- | OcHOBHOe coepxxaHue 4
HuUKHOBeHHEe H | Teopernueckoe o0y4eHue: 2 OK 02
pa3BuTHE )KM3- | ['UnoTe3bl U TEOPUH BOSHUKHOBEHHUS KU3HU Ha 3emile: KpeallmoOHU3M, CaMOIPOU3BOIbHOE (CIIOHTAaHHOE) 2

HH HaA 3emJie

3apo’KIeHHe, CTAllMOHAPHOE COCTOSsIHKE, TaHcnepMus, 6uomnos3. Hayano opranndeckoii sBomonuu. [Tosis-
JICHHE MEPBBIX KIJIETOK. DBOIIONUS MeTab0In3Ma. DBOJIONUS NEPBBIX KIETOK. [[poKaproThl U 3yKapHUOTHI.




HpOI/ICXO)KI[CHI/IC MHOT'OKJICTOYHBIX OPraHU3MOB. Bo3HuKkHOBEHHE OCHOBHBIX HapCTB 3YKapUuoT.
OcCHOBHBIC YCPTHI 5BOJIONHUH PACTUTCIIBHOT'O MHpPA. OcCHOBHBIC YCPTHI 5BOJIOLNUHA ) KUBOTHOI'O MHUpa

HpaKaneCRne 3aHATHA:

HpCZ[CTaBJ'IeHI/IC YCTHOI'O COO6H_IeHI/I${ H JICHTBI BPpEMCHHU 110 OCHOBHBIM 3TallaM BO3SHUKHOBCHHS U Pa3BUTUSA
KHUBOTHOI'O U PACTUTECIIBHOTO MHUPA, IIOATOTOBJICHHBIX 110 IEPEYHIO NICTOYHHUKOB, pCKOMECH/IOBAHHBIX IIPCII0-
JaBaTejIieM

Tema 3.5. IIpo- | OcHoBHOE conepxraHue
HCXO0KIeHHne Teopernueckoe o0yueHnue:
yeJjioBeKa — aH- | AHTPOIIOJIOTUsI — HayKa O yesnoBeke. CucTeMaTuiyecKkoe MoJIokeHne yenoBeka. CXO0CTBO YeNIOBEKa C JKH-
TPoONorexHes BOTHBIMU. OTJINUHKA YEJIOBEKA OT KUBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB.
Pa3BuTHe rosoBHOr0 MO3ra U BTOPOil cCUTHAJIBHOM cucTeMbl. COOTHOIIEHHE OMOJIOTHYECKUX U COLIUATbHBIX
(haKTOpOB B aHTPOIIOTCHE3E OK 02
OcHoBHBIE CTaIUU aHTpOMoreHe3a. J[puonuTexu — NpeaKu YenoBeKa U 4eIoBeKooOpa3HbIx 00e3bsH. [1po-
TOAHTPOIT — IPEAIIECTBEHHUK YEIOBEKa. ApXaHTPON — ApEeBHENINI YenoBeK. [laneoanTpon — npeBHui ye-
nosek. HeoanTpon — yenoBek COBpEMEHHOT0 TUIIA. DBOJIIOLMS COBPEMEHHOI'O YEJIOBEKA.
UYenoseueckue pacsl. OCHOBHBIE OOJIBIIINE pachl: EBPONEOUAHAS (€Bpa3uiicKas), HErpo-aBCcTpajoniHas (K-
BaTOpUaibHast), MOHTOJIONIHAs (a3MaTCKO-aMepUKaHCcKast). Bpemst 1 MecTo BOSHUKHOBEHHMSI YEIOBEYECKUX
pac. EnnHCTBO yenoBeueckux pac
IIpakTHyeckne 3aHATHA:
Bpewms u myTH paccenenus 4enoBeka o miaaHere. [Iprcnoco01eHHOCTh YeoBeKa K pa3HbIM YCIOBHIM cpe-
nbl. Bousiaue reorpadguueckoit cpepl Ha MOPGOIOTHIO U (PU3HOJIOTHIO YeTTOBEeKa
3amura JeHT BPEMEHH U MEHTAIBHBIX KapT B (hopmMaTe YyCTHOTO COOOIIEHUS, TOATOTOBJICHHBIX 1O TIEPEYHIO
HMCTOYHHKOB, PEKOMEHIOBAHHBIX TIPETOIaBaTeIeM
KonTtpoubHasn
Teopernueckue acreKThl BOJIOLMH KU3HU Ha 3emiie
pabdora
Pasnen 4. dxoJiorus
Tema 4.1. Iko- | OcCHOBHOe coJepKaHue OK 01
JIOTHYECKHUe Teopernueckoe o0yueHue: OK 07
(axkrTopsI u Cpenpbl oOuTaHUs OPraHU3MOB: BOJIHASI, HA3€MHO-BO3/1yIIIHAsA, TOYBEHHAs, BHYTPHOpPTraHu3MeHHas. OU3NKO-




Cpeabl KU3HU

XUMHYECKHE 0COOCHHOCTH cpell OOMTaHUs OpraHu3MoB. [Iprcrnoco0sIeHNs OPraHu3MOB K KU3HHU B Pa3HbIX
cpenax. [Tonsitue sxonoruyeckoro dakropa. Kinaccudukanus skoigornueckux dpaktopos. [IpaBuino MuHu-
myma 0. JInbuxa. 3akon TonepantHocty B. llendopaa

Tema 4.2. ITo- OcHOBHOe coiep:KaHue 1
NyJsIus, Co- Teopernueckoe o0yueHue: 1
o0uecTBa, 3K0- | DKOJIOTHYECKast XapaKTePUCTHKA BUJIA M TOMYJISAIUH. JKOJIOTHYSCKash HUIIIA BUIA. DKOJIOTHUECKHE XapaK- OK 01
CHCTEMBI tepuctuku nonyisanuu. CooduiecTBa u 3kocuctemMsbl. buoiienos u ero crpykrypa (B.H. Cykaues). Cesizu OK 02
MEXy opraHnuzMamu B 6uorieHo3e. CTpyKTypHBIE KOMIOHEHTHI SKOCUCTEMBI: TPOAYIICHTHI, KOHCYMEHTHI, OK 07
penyueHTsl. KpyroBopoT BEIIecTB 1 MOTOK YHEPTUH B dKOcHcTeMe. Tpoduueckne ypoBHH.
AHTPOTIOT€HHBIE YKOCUCTEMBL. ATpOIKOCHCTEMBI. OTIMYHS arpo3KOCUCTEM OT OMOTeOLeHO30B. Y pOOdKO-
cucteMbl. OCHOBHBIE KOMIIOHEHTHI YPOOIKOCUCTEM
Tema 4.3. buo- | OcHOBHOe coJepkaHue 1
cepa - rio- Teopernueckoe o0yueHmue: 05
0aJbHas IKO- buocdepa — xxuBas obonouka 3emnu. Pazsutue npencrasnenuii o ouochepe B Tpynax B.U. Bepnanackoro.
JIOTHYeCKasi O6unactu 6uocdeps! u €€ cocras. JKuBoe BelecTBo Ouocdepsl U ero GyHKIUU OK 01
cucrema 3aKOHOMEPHOCTH cyliecTBoBaHus 6rocheprl. OcobeHHOCTH 6UOoCchepsl Kak rodanbHOM d3KocucTeMsl. Ju- OK 02
HaMHUYeCcKoe paBHOBecue B Onocdepe. Putmudanocts sBienuii B onochepe. KpyroBopots! BeriecTs u 6mo- OK 07
TFeOXUMHUYECKHE HUKIBI. [ TToOambHbIe HKOIOTHYECKHE TPOOIEMbI COBPEMEHHOCTH U MTYTH UX PEIICHUS
IIpakTHYecKne 3aHATHS: 05
Pemnenne nmpakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 3a/1a4 Ha OIpe/IeNIeHUEe TUTOIIA N HACAKICHUN ISl CHH-
KEHHS KOHIICHTPAIIMH YTIIEKUCIIOTO Ta3a B aTMOc(epe CBOETO perHoHa MPOKHBAHHS
Tema 4.4. OcHOBHOe coep:kaHue 1
Biusinue an- Teopernueckoe o0yueHmue: 0,5
TPONOreHHBIX | AHTpONOreHHbIe Bo3/IeiicTBUA Ha Ouochepy. 3arpsi3HeHUs Kak BUJ aHTPOIIOT€HHOTO BO3JICHCTBUS (Xumuue- OK 01
(daxTopos Ha ckoe, ghusuyeckoe, buono2uteckoe, 0mxoosbl NPOU3B00CMEa u nomped.ierus). AHTPOTIOTEHHBIE BO3ACHCTBUS OK 02
onochepy Ha atmMocdepy. Bo3aeiictBus Ha ruapocdepy (3acpsaznenus u ux ucmoyHukuy, ucmoujeHus: 600). Boznei- OK 07
ctBUs Ha TuTocdepy (deepadayus noussl, o30eticmaue Ha 2opHble NOPoOd, Heopad). AHTPOTIOTEHHBIE BO3-
JICUCTBHS HA OMOTHYECKUE COOOIIECTRA (1eca u pacmumeinvhbie COOOUWECMBA, HCUBOMHBIL MUP)
IIpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHSI: 0,5




Pemienne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUI MO0 COXPAHEHUIO MPUPOIHBIX PECYPCOB CBOETO
pEerruoHa MpoKUBaHUs

*B Tom uHce Ha BbIOOP 00pa3oBaTeIbHON OPraHu3alMu:

s mpodeccuit/cnenuanbHOCTEH CBI3aHHBIX C 00BEKTOM M3Yy4eHHS “‘PacTeHus” npeiaraeTcsi mpaKkTUKO-
OpPUEHTUPOBAHHOE PACUETHOE 3a/laHue T10 PAacUeTy CTPYKTYpHI 3a11acOB JPEBECUHBI

s mpodeccnit/cnenuanbHOCTEH CBA3aHHBIX C 00BEKTOM M3ydeHHs “JKUBOTHBIC MpeiaraeTcs MpakTHKO-
OPUEHTUPOBAHHOE PACUETHOE 3aJIaHUE TI0 OIIEHKE PHIOOMPOTYKTUBHOCTH BOJOEMOB

Js mpodeccuit/ciennanbHOCTEH CBSI3aHHBIX ¢ 00bEKTOM M3ydeHHs “UenoBek” mpeasiaraeTcs MpakTUKO-
OPUEHTHPOBAHHOE PAaCUETHOE 33JaHUE pacyeTa BOAOIOTPEOICHUS HACEIEHHOIO ITyHKTa

I[J'ISI HpO(beCCHﬁ/CHeHHaHBHOCTCﬁ CBA3aHHBIX C I[O6BI‘I€I‘/'I ITOJIC3HBIX UCKOIMTACMBbIX IMPCJIAracTcCsa IMpakKTUKO-
OPUCHTHUPOBAHHOC PACUCTHOC 3aJaHUC 110 PACHUCTY CPpOKA UCUCPIIACMOCTH TPUPOAHBIX PECYPCOB

I[J'ISI HpO(beCCHﬁ/CHeHHaHbHOCTCﬁ CBSA3aHHBIX C CEJILCKUM XO035IHCTBOM npeaiaracTcs IMpakTUuKo-
OPUCHTHUPOBAHHOC PACUCTHOC 3aJaHHC IO OLICHKE OanaHca OpTraHN4Y€CKOro BCUICCTBA MOYBLI

Tema 4.5. Bau-
siHMe COIHUAJIb-
HO-
IKOJOTHYECKUX
(haxkTopos Ha
310pOBbE Ye-
JIoBeKa

OcHoBHOE coepxaHue 1
Teopernueckoe odyueHue: 1
310pOBbE U €ro cocTaBsAromKe. DaKTOPBI, NOJOKUTENBHO U OTPULIATENBHO BIMSIOIINE HA OPIaHU3M YEN0- 0,5
BeKa. BpeHble MpUBBIYKY: MTOCIEACTBUSA U MTpodunakTuka. [IpodiemMa TeXHOT€HHBIX BO3/IEHCTBHUI Ha 3/10-

POBbE YeIoBeKa (JEKTPOMAarHUTHBIE MO, OBITOBAsE XMUMUS, U30BITOUHBIE IIYMBI, pafualys 1 T.11.). Axar-

TalMs OpraHu3Ma 4yejaoBeKa K (pakTopam OKpYKarollel cpe/ibl. 3alUTHbIE MEXaHU3Mbl OpraHU3Ma yesloBe-

Ka. 310pOBbE U PabOTOCTIOCOOHOCTD.

[TpunHLMIIBI POpMUPOBaHUS 3I0pOBhEcOEperaromiero nopeaeHnsa. Oundeckas akTUBHOCTD U 3JI0POBBE. 0,5
I'pynnel 310poBes. OCHOBBI 3aKaJIMBaHUA. bBHOXMMUYECKHE aCIIEKTHI pallMOHAIBHOTO UuTaHus. [IpaBuia
0€30I1aCHOT0 MCII0JIb30BaHMs OBITOBBIX IPUOOPOB M TEXHUYECKUX YCTPOUCTB

IpakTHYecKue 3aHsITHS: 1
OmnpeneneHne CyTOYHOIO PallMOHa MUTAHUS 0,5
Coznianue MHIMBUya IbHOM MaMATKU [0 OPraHU3alii PallMOHAIBHON (PU3NYECKOW aKTUBHOCTH 0,5
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEPKAHME JIAOOPATOPHOI0 3aAHATHS 0,5

JlaGopatopHasi paboTa Ha BEIOOD:
1. JlaGoparopHas paboTa «YMCTBEHHasi pabOOTOCIIOCOOHOCTD)

OK 02
OK 07




OBgiajieHHEe METOIaMHU OIIPEICITICHUS ITOKa3aTelell YMCTBEHHOM pabOTOCIIOCOOHOCTH, OOBSICHEHHUE MOITY-
YEHHBIX PE3yJIbTAaTOB M (HOPMYIIMPOBAHUE BHIBOJOB (TMCHBMEHHO) C MCIIOIb30BAaHUEM HAYYHBIX ITOHSATHIH,
TEOPU U 3aKOHOB

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

N3y4yenne MexaHM3MOB aJanTalyy OpraHu3Ma 4ejJoBeKa K HU3KUM M BBICOKHM TeMIIepaTypaM U OObsICHe-
HHE TOJTYYSHHBIX PE3yIbTaToB U ()OPMYIUPOBAHUE BHIBOIOB (ITMCEMEHHO) C UCIIOJIb30BAHUEM HAYUHBIX
HOHSTHH, TCOPUH U 3aKOHOB

*B Tom 4nciie Ha BLIOOP 00pa30BaTeILHON OPraHU3aum:

B kauecTBe TPUTTEPOB CHIKAIOIINX PAOOTOCTIOCOOHOCTH UCTIONB30BAThH YCIOBHS OCYIIECTBICHUS podec-
CHOHAJIBHOM JIESITeIBHOCTH: IIIyM, TEMIIEpaTypa, Gu3ndecKas Harpy3ka u T.1.

IpodeccuoHaTbHO-OPHEHTHPOBAHHOE Co/lepKaHue (Colep:KaHue MPHUKJIATHOTO MOTYJIsI)

Pasgea 5. Buosiorus B :Ku3Hu 4
Tema 5.1. buo- | Conepxanue 2,5 OK 01
TexHoJorun B | Teoperuueckoe o0yuenue: 2 OK 02
JKH3HH KaXKI0- | BHOTEeXHONOTHS Kak HayKa ¥ Mpon3BoACcTBO. OCHOBHBIEC HAIPABJICHUSI COBPEMEHHON OMOTeXHOIOTHN. Me- 2
ro TOJIbI OMOTEXHOJIOTHH. OOBEKTHI OMOTEXHOIOTUU. DTHKA OMOTEXHOJOTMUECKUX U T€HETHYECKHUX SKCIIEPH-
MeHTOB. [IpaBuina noucka u aHaau3a OMO3KOIOTHMYECKON MH(OPMAIK U3 PA3INYHBIX UICTOUHUKOB (Hay4Has
U yueOHO-Hay4Has JIMTepaTypa, CpeAcTBa MacCcoBOM nHpopmanuu, cetb IHTEpHET U apyrue)
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COIePKAHME MPAKTHYECKOT0 3aHATHUS: 0,5
Ketficpl Ha aHaM3 HHPOPMALINU O HAYYHBIX JTOCTHKEHHSAX B 00JIACTH TEHETHYECKUX TEXHOJIOTHIA, KIIETOY-
HOM MH)XCHEPUH, TTUIIEBBIX OMOTEXHOJIOTHH. 3aIlnTa Keica: mpeICTaBIeHue Pe3yIbTaTOB PEIICHUS KEMCOB
(BBICTYTIJIEHUE C MTPE3EHTAINEH )
Tema 5.1 o0s3arenbHa A U3y4eHUs CTYACHTaAMH BeeX MpodeccHii/crenuanbHoCTe
Tema 5.2.1. BHOTeXHOJIOTNM ¥ PACTEHHUSA 1,5
Tema 5.2.1. Conep:xanue 1,5 OK 01
BuorexnoJio- IIpakTHYeckne 3aHATHSA: 1,5 OK 02
Pa3BuTre OMOTEXHOIOTHI C UCTIOJIb30BAaHUEM PACTCHHM, MPUMEHEHUE MTPOTYKTOB OMOTEXHOJIOTHH B KU3HU 0,5

TUM U pacTe-
HHSA

YeJI0BEKa, MIOMCK M aHAIN3 WH(POPMALUU U3 Pa3IMYHBIX HCTOYHUKOB (HaydHas ¥ yueOHO-Hay4Has JIuTepa-




Typa, CpeJCTBa MacCOBOM nHpopmanuu, cetb HTEpHET U qpyrue)
Keificpl Ha aHanm3 nHGOpPMALIUU O PA3BUTUN OMOTEXHOJIOTUH C MCIIOIB30BAHUEM pAcTEHUH (110 TpyIIam)

3amura keiica: [Ipencrapienne pe3yabTaTOB pelIeHUs KEHCOB (BBICTYIUICHHUE C IPE3eHTAIUEH )

OcHOBHOE co/lep:KaHue

Pa3gen 6. Buoskojiornueckue uccjaeI0BaHus

Tema 6.1. Oc-

HOBHEBIE METO-
bl OM0JIK0.10-
THYeCKHUX MC-

caex0BaHUi

OcHoBHOe cogepkaHue

0,5

TeopeaneCKoe oﬁyqelme:

0,5

Hayunsrit MeTos1. MeToapl OMOAKOJIOTMUECKUX UCCIIEI0BAHUI: TIOJIEBbIE, Ta00pATOPHBIE, IKCIIEPUMEHTATb-
Hble. MOHUTOPUHT OKPYXAIOIIEH Cpeabl: IOKaIbHBINA, perHOHATIBHBINA U TI100aIbHBII
MeTo/p1 OKCKA, aHaIN3a U 00pabOTKH HH(POPMAILIMK O IPOEKTE B PA3TUYHBIX UCTOYHUKAX

0,5

Tema 6.2. buo-
JKOJIOTHYe-
CKMH JKCHepH-
MEHT

OcHoBHOE CoacpKaHue

1,5

HpaKaneCRoe 3aHATHE

O0630p TeM yueOHO-UCCIe10BaTEIbCKUX IPOEKTOB. BhIOOP yueOHO-HMCCIe10BaTeNbCKOI0 IPOEKTa U3 Mpe-
J0xeHHbIX. DOpMUpPOBaHHE KOMAH/bl MPOEKTA. AJITOPUTM BBIIIOJIHEHUS MIPOEKTA.
Kaxnas rpynna BeIOMpaeT 0JIMH U3 BAPHAHTOB yUeOHO-HCCIEeI0BATEIbCKUX MPOEKTOB!

1. OreHka kauecTBa aTMOC(HEPHOT0 BO3IyXa

2. OreHka KauecTBa [OYB METO/10M (PUTOTECTUPOBAHUS

3. OreHka KauecTBa BOJI MOBEPXHOCTHBIX BOJJOEMOB 10 OPTaHOJICTITHYECKUM U (PU3UKO-XUMUIECKUM

CBOMCTBaM

4. Bnusuaue [TAB Ha pocT U pa3BUTHE CEMSH BBICIIUX PACTEHUN

5. BnusiHMe coneBoro 3arps3HeHHsI Ha POCT U pa3BUTHE CEMSIH BBICIIMX PACTEHUN
Ilepevlii sman 6vinoiHe U NPOEKMa.:
ObocHOBaHME aKTyaJIbHOCTH BEIOPaHHOM TeMbl. BolsiBiIeHHe mpoOieMbl nccieaoBanus, GopMyIupoBaHHe
runote3sl. Bei6op MeTo0B nccnenoBanus. Beibop Touek otbopa npod Ha TeppuTopuu uccienosanus. [1o-

CTaHOBKa IICJIeH U 3aJ1a4 UCCIIEAOBaHUS. OHpCI[eJ'IeHI/Ie (I)OpMLI OpCACTABJIICHUA PC3YJIbTATOB UCCIICAOBAHUA.

OnpeﬂeHeHHe 9TaIlOB U COCTABJICHUC ITJIaHA UCCIICI0OBAHUA

3amuTa npoekra. [IpencraBienne pe3yabTaTOB BBITOJHEHUS YI€OHO-UCCIEA0BATEIbCKUX MPOEKTOB (BHI-
CTYIUICHUE C TIPE3CHTAIINECH )

0,5

OK 01
OK 02
OK 07

OK 01
OK 02
OK 07

Hroro 3a 2 cemecTp

40




HpOMe)KyTO‘lHaﬂ aTTecTanms — 3a49eT ¢ OLEeHKOM

Bcero:

72




3 YCJOBUSI PEAJIN3AIINU PABOYEN ITPOT'PAMMBI JUCITATLTAHBI

3.1 TpedoBaHNsi K MUHHMAJIbHOMY MATePHAJIBLHO-TEXHHYECKOMY 00ecreYeHH 0

MartepuanbHO-TEXHHUECKOEe 00eCIeYeHHe AUCIMILTUHBI BKIIOYACT CIEIUAIbHBIE yieOHbIC
MOMENICHUs1, 000PyIOBaHHBIE MEOEIIbIO, B TOM YHCIIC:

1) KaOuner 6uonorun u reorpaduu JUisi IPOBEACHUS 3aHITUN BCEX BHIIOB, IPEAYCMOTPCH-
HBIX 00pa30BaTeIbHOMN MPOrpaMMOl, OCHALIICHHBIH 000py10BaHHEM:

Crnenuaaun3upoBanHasn (yueOHasi) Me0eJib: JOCKa MapKepHas, Kadeapa, CTOJIbI, CTYJIbI.

O0opynoBanue 1Js Mpe3eHTANMN Y4eOHOT0 MaTepuaia: cmayuoHapHoe - HOyToyk Tpe-
MoJIaBaTeIsl, SKPaH, IPOCKTOP.

JlabopaTopHoe o0opyroBaHHe: MUKPOCKOIIBI IIKOJIbHBIE, HA0OP MOCY/bl, MUIETKU U Ipe-
MapoBaJIbHBIC WIJIBI, MPEIMETHBIC, TIOKPOBHBIC CTEKJIa, HAOOPHl MHUKPOIIPEIapaToOB JICMOHCTPAIIH-
OHHBIE, CIIUPTOBKH, PACXO/IHBIC MaTePHAIIbI: MAPJIsi, OMHTHI, BaTa.

KoimuectBo mocagouHbIx mecT — 48.

2) Kabuner muisi mpoBelneHHs] TPYNIOBBIX W HHIMBHIYaIbHBIX KOHCYJIbTAIUH, TEKYIIETO
KOHTPOJISI U POMEXKYTOYHOH aTTeCTaI[|H.

3) IlomenieHus At CaMOCTOSTEIBHOM PabOTHI ¢ BO3MOXKHOCTBIO MOAKIIIOUEHUs K ceTu MH-
TEPHET M O00ECIEUYEHUEM JIOCTYINa B AICKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTEeIbHYIO Cpely, B
TOM 4Hcie 31eKTpoHHyto 6nbmuorexy KI'TIN KemI'VY.

3.2 UudopmanmonHoe odbecriedyeHue

3.2.1 OcHOBHAS ¥ TONOJTHUTEIbHASI y4eOHAasi JJUTEPATypa Mo AUCHHUILINHE

OcHoBHasl JuTepaTypa

1. AradonoBa, W. b. buomnorus: 6a3oBeiii ypoBeHb: yueOHuk / . b. Aradonosa, A. A. Ka-
meHckuii, B. M. CuBormna3zoB. — Mocksa: IIpocsemenne, 2024. — 271 c¢. — ISBN 978-5-09-
113524-4. — Texkcr: asnektpoHHbIH // JlaHb: 3nekTpoHHO-OMOMMOTeyHas cuctema. — URL:
https://e.lanbook.com/book/409217 (nara oOpamenus: 27.12.2024) — Pexum qoctyma: Juis aBTo-
pH3. IOJIb30BATEIIEH.

2.Bunnuk, B. K. buonorus: yue6HO-MeToquyeckoe nocooue / B. K. Bunauk. — HwxkHuii
Hosropon: HHI'Y um. H. U. Jlo6aueBckoro, 2021. — 189 c¢.— Tekcr: anekTpoHHbIN // JlaHb:
aJIeKTpoHHO-OuOmoteynas cucrema. — URL: https://e.lanbook.com/book/283136 (mata oGparre-
Hus: 26.12.2024) — Pexxum nocTyma: Jj1si aBTOpU3. TOJIb30BaTENEH.

3.CuBornazos, B. . buomorus: O6mas 6uonorus. 11 xi.: 6a30BbIi ypoBeHb: yueOHHK / B.
. Cusornazos, 1. b. Aragonosa, E. T. 3axapoBa. — 10-e uzn., ctep. — Mocksa: [IpocBemnienue,
2022. — 208 c. — ISBN 978-5-09-087948-4. — Texkct: sneKTpoHHBIH / JlaHb : 3IEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/335093  (mata oOparieHus:
27.12.2024) — PexxuM A0OCTYMA: TSI aBTOPHU3. TTOJIL30BATEIEH.

JlonoIHUTEIbHAS JTUTEpaTypa

1. buonorus: 11-i knacc: 6a30BbIit ypoBeHb: yueOnuk / B. B. Ilaceunuk, A. A. Kamenckuii,
A. M. Py6noB [u np.]. — 6-e usn., crep. — Mocksa: IIpocsemenne, 2024. — 272 ¢. — ISBN 978-
5-09-112165-0. — Texkcrt: snekTpoHHBIN // JlaHb: 3MekTpoHHO-OMONMHMOoTeuHas cuctema. — URL:
https://e.lanbook.com/book/409211 (maTa obpamenus: 27.12.2024). — Pexxum goctyna: Ijist aBTO-
pHU3. IOJIB30BATENEN

2. AragponoBa, U. b. buonorus: 6a30Belii ypOBEHb: MPAaKTHKYM: ydeOHOe mocodue / U. b.
Aradonosa, B. . CuornazoB. — Mocksa: IIpocsemenune, 2024. — 112 ¢. — ISBN 978-5-09-
112641-9. — Texkcrt: osnekTpoHHbIH / JlaHb: snekTpoHHO-OMONMMOoTeyHass cucrtema. — URL:
https://e.lanbook.com/book/409214 (nata oOpaienus: 27.12.2024) — Pexum qoctymna: Jyis aBTo-
pH3. OJI30BATEIIEH.

3. Teinop, [. buonorus: B 3 1. (komruiekT): yueOnuk / J[. Teitnop, H. I'pun, V. Crayr;

nox pexakiueit P. Comepa; nepeBoa ¢ anrmuiickoro 0. JI. AmMyenkoBa [u ap.]. — 12-e m3m. —
Mockga: Jlabopatopus 3Hanwmii, 2020. — 1463 c. — ISBN 978-5-00101-665-6. — Tekct: amek-
TPOHHBIH // Jlans: 3EKTPOHHO-OMOIMOTEeYHAs cucTema. — URL:

https://e.lanbook.com/book/151477 (nara oOpaienus: 26.12.2024) — Pexum qocTyma: Jyis aBTo-
pH3. IOJI30BATEIIEH.

4.  3asm, P. I'. buonorus ans abutypueHtoB: yueOHoe mocobue / P. I'. 3asu. — MuHCK:
Bermmiimas mkona, 2022. — 639 ¢. — ISBN 978-985-06-3470-2. — TekcT: ayiekTpoHHbIH // JIaHb:
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aJIeKTpoHHO-OnOmoteunas cucrema. — URL: https://e.lanbook.com/book/275648 (mata obparrre-
Hus: 26.12.2024) — Pexxum focTyma: sl aBTOpU3. TOJIb30BaTENeH.

3.2.2 DJIeKTPOHHO-0UO0JIMOTEYHbIEe CUCTEMbI, JJIEKTPOHHbIE 0a3bl MEPHOIUYECKUX H3-
b i1 10707

Kaxxaplii o0y4arommiicst B TeU€HUE BCEro Mepruoia o0ydeHus: 00ecIieueH HHIUBUIYaTbHBIM
HEOTPaHUYEHHBIM JOCTYIIOM K 3JIE€KTPOHHO-OMOIMOTEYHBIM CHCTEMaM, 3JIEKTPOHHBIM 0a3aMm nepu-
OJINYECKUX U3JaHUHN:

Hoctynubie IbC

1. DJIeKTPOHHO-0MOIHoTeuHasi cucrema ""Jlanp'" - http://e.lanbook.com

Horosop Ne 61-EIT ot 27.03.2024 1., nepuon nocryna ¢ 03.04.2024 r. no 02.04.2025 r., [o-
cryn u3 jgokanbHOM cetu KITIM KemI'Y cB0oOO HBIN, HEeorpaHWUYeHHBIH, ¢ qomamHuX [IK — aBTo-
PU30BaHHBIN.

Komneknua ®IIY 10-11 kn., m3garensctBo «llpocBemenuey», Jorosop Ne 112-EIl or
27.05.2024 r. Cpok geiictBus norosopa 01.08.2024-31.07.2025

2. D1eKTPOHHO-OUOINOTEeYHAs cucTeMa «SHAHUYM» - WWW.ZNnanium.com

Horosop Ne 216 36¢ ot 18.03.2024, nepuox nocryna ¢ 18.03.2024 r. mo 17.03.2025 r. [lo-
ctyn u3 nokanbHoi cetu KI'TIM KemI'Y cBoGoanbIii, HeorpanudeHHsIi, ¢ gomaniaux 11K — aBTo-
PU30BAHHBIN.

3. DJIeKTPOHHO-0nbMoTeunas cucrema «kOpaiim» - _http://urait.ru.

Horosop Ne EII01-223/2024 ot 01.02.2023 1., mepuox noctyna ¢ 17.02.2024 r. mo
16.02.2025 r. Hoctyn u3 nokanbHoi cetu KI'TIN KemI'Y cBoGonnslii, ¢ nomamuux [1K — aBropu-
30BaHHBIN.

DJIeKTPOHHBbIE OMOJIHOTEYHbIE PeCYPChI:

1. DNeKTpOHHAs MOJTHOTEKCTOBas 0a3a JaHHBIX MEPHUOAMYECKUX U3AaHUI 10 001Ie-
CTBEeHHBIM H rymMaHuTapHbiM Haykam OOO «MBHUC», https://dlib.eastview.com. loroBop Ne
308-1T ot 27.12.2023 r nepuon noxanucku ¢ 01.01.2024 r. mo 31.12.2024 r., 10CTyN IPEIOCTaBIIS-
ercs u3 nokanpHOU cetn KI'TIN KemI'V.

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

JlocTyn K OTAENbHBIM MEPUOANYECKUM U3JAaHUSM. J[OCTYN K OTAETBHBIM MEPHOTUYECKIM
mpaausM. Jloroop Ne SU-365/2024 ot 28.12.2023 r. nepuoxa noanucku ¢ 01.01.2024 r. no
31.12.2024 r. JlocTyn aBTOPU30BAHHBIM.

3. Me:xBy30BcKasi JiekTponHast oudmorexa (MIB) - https://icdlib.nspu.ru

KITIM KemI'V sBnsercs ydacTHukoM u mnoab3zoBatesnieM MOb. Jlorosop Ne 34 or
30.09.2020 1. (moroBop 0eccpounbliii). Jloctyn u3 nokaneHoi cetu KI'TIM KemI['Y cB0oGOHBIM, €
nomatHux [1K — aBTOpu30BaHHBIN.

Oaextponnasi ouéauorexka KI'TIM KemI'Y — https://elib.nbikemsu.ru/MegaPro/Web

HNupopmannoHHbIe pecypChl:

1. NupopmanronHo-cipaBoyHblil pecypc no 6uonoruu. Ha caifte mpencraBieHa WH-
dbopmartus mo obmeit 6uonoruu. JlocTymHO MpeICTaBlIeHbl MaTepuaibl U ¢poTtorpaduu, CXembl, He-
00XO0IMMBIE JIJIsl COCTaBIICHHS YPOKOB, a Tak ke rnpu noaroroske k EI'D. http://www.cellbiol.ru/.

2. IIpoekt Bes 6monorusi. Ha sTom caiiTe mpeacTaBieHbl HOBOCTH HayKH OMOJIOTHH,
MOJ00PKH MHTEPECHBIX MaTepHalioB MO pa3HbIM pasjienaM Owuosoruu. hitp://www.ebio.ru/index-
1.html

3.3 O0mme TpeOOBAHUA K OPraHM3anMH 00pa30BaTeIbHOIO NMpouecca

VYyeOHasi TUCIUIUIMHA SBISETCS BaXXHBIM 3JIEMEHTOM B (POPMHpPOBAHHM €CTECTBEHHOHAYY-
HOW COCTaBISIOUIEH B cUCTeMEe MNMpOo(ecCHOHAIBHOW MOATOTOBKU. B conepxaHuu mnporpammbl
IIPEJYCMOTPEHO MOCIIE0BATEIEHOE COMIACOBAHUE M3Y4aeMOro MaTepuaia ¢ JAPYrMMHU JUCLHUILIH-
HaMH/TIpo(eCcCHOHANTBHBIMUA MOTYJISIMH YUE€OHOTO IJIaHa CHEeIHAaTIbHOCTH.

OCOOEHHOCTSMH TIPOTPAMMBI YUE€OHOM TUCIIMITIIMHEI SBIISTFOTCS

— YeTKO BBIpaKCHHAs MPAKTUYECKast HAlPaBICHHOCTb;

— HMHCTPYMEHTAJbHBIN XapaKTep 3HaAHUM;
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— MHCIIOJIb30BaHME HA 3aHATUSAX COBPEMEHHON AMIAKTUYECKOM 0a3bl.
TeopeTtnueckue 3aHATHS TPOBOAITCA B (hopMe JIEKIUH pa3TUYHOrO BUAA, B TOM YHCIIE UH-
TEPAKTUBHBIX, MPOOIEeMHBIX. Ha MpakTHYeCKUX 3aHSTHUSX BBIMOIHIIOTCS MHUCHbMEHHBIC M YCTHBIC

3aaHus, HAIIPABJICHHBIC HA 3aKPEIIJICHUC ITOJIYUYCHHBIX 3HAHMWI.

4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUA JTUCIUIIJIMHbI

Tab6muna 4.

Pe3yabTarsl 00yyeHus

Pa3zgen/Tema

®opMbI 1 METOIbI KOHTPOJIS
U OLICHKH pe3yJIbTaToB 00y4e-
HHUS

OK 01. Beibupats cioco0sl
perieHus 3a1a4 npodeccuo-
HAJIBHOH JeSITeNIbHOCTH NPH-
MEHUTENBHO K Pa3IMIHbIM
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 MTOUC-
Ka, aHaJin3a U UHTepIIpeTa-
Uy nHpopMauu 1 uHHOp-
MAaI[MOHHBIE TEXHOJOTUU JIJIS
BBITIOJIHEHUS 3314 podec-
CHOHAJIbHOU JIEATEIBbHOCTH.

P1,Temsr 1.1,1.2,1.3, 1.4,
15,16,17,18,1.9

P2, Temsr 2.1 - 2.12

P 3, Temsr 3.1 —3.5

P4, Temb14.2,4.3,4.4,4.5
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-
XPaHEHUIO OKpPY’KaroIen
cpenbl, pecypcocOepeReHuIo,
MPU-MEHSTh 3HaHUS 00 U3-
MEHEHUHU KJIMMaTa, MPUHIH-
bl OEPEKITMBOIO IPOU3BO/I-
cTBa, 3 PEKTUBHO 1EHCTBO-
BaTh B UPE3BBIYAHHBIX CUTY-
aIusIX.

P4, Teme14.1,4.2,4.3,4.4,
4.5
P 6, Temrr 6.1, 6.2

KonTponbnas pabota
3arnoJiHeHre Ta0JInIl
OpoHTaTBHBIN OIIPOC
[TonroroBka ycTHBIX cO0O0IIIE-
HUM C pe3eHTaIen
JlaGopaTopHbie pabOThI
Pa3pabotka rioccapus

Tect no Bompocam JeKIUU
Tect no pazaenam

Pemenue 3amnau
OnenuBaemast TUCKyCCHS
CocraBiieHue cxeM
BrinosiHeHne sKk3aMeHaMOH-
HEIX 3aJIaHuN

IIpoMe:kyTOUHasI aTTECTALUS
1 cemecTp — TeCTHpOBaHUE
2 ceMecTp — 3aueT C OIEHKOM

CocrasuTesn padoyeil NporpaMmMbl JMCIHUIIIHHBI:

HMBanuyuxud Butamuii ['eoprosuy, nonent kad. EcTrecTBEHHOHAYVYHBIX IUCHUILINH

D.U.0. donocrnocms, HauUMeHO8aHUe KADeOpbl




