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YTBepxkIeHa YUeHbIM COBETOM (aKyJbTeTa (U3NUECKOI KyJIbTyphl, €CTECTBO3SHAHUS U TIPH-
POJIOTIONB30BaHMS (MIPOTOKOJI YueHoro coBera ¢akynbprera Ne 7 ot 23.01.2025t.) ans OITOIT 2025
rojga Habopa Ha 2025 — 2026 yuebHblid Toa 110 npodeccun 35.01.19 Mactep camoBo-napKoBOTO H
JaHamAadTHOTO CTPOUTENIBCTBA, HAIIPABICHHOCTDh «MacTep 1eKOpaTUBHOTO IIBETOBOJICTBAY.
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1. TACIIOPT PABOYEM MPOT'PAMMBI JJUCHUILJIAHBI

1.1 O6sacTh npuMeHeHnsi padoueil MPOrpaMmMbl JUCUUIIJIMHBI

[IporpamMma oOmieo0pa3oBaTenbHOM y4eOHOM MUCHMILIMHBI MpelHa3HayeHa [UIsl U3ydeHUs
Ouosnorun B MpodecCHOHAIbHBIX 00pa30BaTENbHBIX OPraHU3AlMSIX, PEATU3YIOIUX 00pa3oBaTelb-
HYIO POTrpamMMy CpeIHEro olmiero oopa3oBaHus B Mpejeinax OCBOSHUS OCHOBHOW MpodeccuoHalb-
HoU oOpazoBatenbHO nporpammbl CIIO (manee — OITOIT CIIO) Ha 6a3e ocHOBHOTO 001ero oopa-
30BaHUS MPH MOATOTOBKE KBATU(HUIIMPOBAHHBIX pabounX, CIIyKaIlInX.

1.2 MecTo TMCHMIUIMHBI B CTPYKTYpe OCHOBHOM NpodeccHOHATBHOH 00pa30oBaTeIbHOM
MPOrpaMMbl cpeHero npogeccuoHaJIbLHOr0 00pa30BaHUSA

O61eoOpa3oBaTenbHas qucHUILIiHA «buonorus» sBiseTcs: 00s3aTeabHON YacThio 001Ie00-
paszoBarenbHOoro nukina «COQO. Cpemnee obmee obOpazoanue» OITOIT CIIO B cooTBEeTCTBHH C
®I'OC CIIO no mpodeccuu 35.01.19 MacTtep caioBO-IaPKOBOr0 M JAHAIIAPTHOIO CTPOUTE/Ib-
cTBa.

JucnummHa u3ydaercs B 1, 2 cemecTpax.

1.3 Lesnun u 3aga4u AMCUMIVIMHBI — TPeOOBaHNUS K pe3y/JbTaTaM 0CBOCHUS JUCHHUILINHBI

@®opMHUpOBaHUE Y CTYJIEHTOB MPEACTABIEHUS O CTPYKTYPHO-()YHKIMOHAJIbHOW OpraHu3aluu
KHUBBIX CHCTEM Pa3HOrO paHra Kak OCHOBBI IPUHATHS PELICHUI B OTHOLIEHUH 00BEKTOB KHUBOM IPHU-
POJIBI U B IPOU3BOJCTBEHHBIX CUTYyaLHSIX.

B pe3synbrate ocBOeHMs JUCLMIUIMHBL Yy oOydamomuxcs QopMHUpYlOTCs o0mue u
npodeccuoHaIbHbIC KOMIETEHIIUU:

OK 1. OcymiecTBisiTh YCTHYIO M MMCBMEHHYI0 KOMMYHHKAIIUIO HAa TOCYAapCTBEHHOM si3bIke Poc-
cuiickoi denepannu ¢ yueToM 0COOEHHOCTEH COIMANIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 2. ITonp3oBaThest mpodeccHoHaNbHON JOKYMEHTAIMEel Ha TOCYAapCTBEHHOM U MHOCTPAHHOM
SA3bIKaX.

OK 7. CozeiicTBOBaTh COXpAaHEHUIO OKpY>KaIOLIeH Cpesibl, pecypcocOepexeHnto, IPUMEHSTh
3HaHUS 00 M3MEHEHHUM KJIMMaTa, MPUHLIUIIBI OEpexIIMBOro MPOU3BOJCTBA, F3((HEKTUBHO eHCTBOBAThH
B YPE3BBIYANHBIX CUTYALUAX



IInanupyemMble pe3yJbTaThl 0OCBOCHHS 001Ie00pa3oBaTe1bHON AUCcHUILVIMHBI B c00TBeTcTBHM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Taonuua 1.

Kona n naumenoBanue
(hopMHpyEMBIX KOM-
MHETEHITAN

HHaHI/IpyeMLIe PE3YIbTATEI OCBOCHUS JUCIUILUINHBI

OOuiue

I[I/ICIII/IHJ'II/IHapHI:IG

OK 01. Brioupats
CHOCOOBI pelIeHHs
3amad mpodeccro-
HaJbHOU JieATenb-
HOCTH TIPUMCHHU-
TEJIBHO K pa3yiny-
HBIM KOHTEKCTaM

B yacTu Tpya10BOro BOCIMTAHUA:

- TOTOBHOCTB K TPY[y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYHO-
mobue;

- TOTOBHOCTb K aKTHBHOM JIESITEILHOCTH TEXHOJIOTHYECKON U CO-
[IUaTFHON HANpPaBJICHHOCTH, CIOCOOHOCTh WHHUIMHUPOBATH, IUIA-
HUPOBATH M CAMOCTOSATENHHO BEITIOIHATH TAKYIO IESTEIFHOCTE;

- HHTEpeC K pas3iuyHbIM chepaM npodecCHOHATBLHON e TeIbHO-
CTH,

OBnajgeHre YHHBEPCATbHBIMU yUYCOHBIMH IO3HABATEIbHBIMU
NEUCTBUSIMU:

a) 6a30BbIe JIOTHYECKHE JIeiCTBUS:

- CaMOCTOSTEIHFHO (HOPMYIHPOBATh W aKTyalM3UPOBATH MPoOIIe-
My, pacCMaTpHUBaTh €€ BCECTOPOHHE;

- YCTaHAaBIMBATh CYIICCTBEHHBIN MpPHU3HAK WA OCHOBAHHS IS
CpaBHEHWUS, KIaCCUPUKAIINH U 0000IICHHS;

- OTIPENEIIATh IeTU ACATSIFHOCTH, 3a/1aBaTh ITapaMeTPhl U KpHUTe-
PHUH UX JOCTHKCHHUS,

- BBUIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEYHsI B paccMaTpuBac-
MBIX SIBJICHUSIX;

- BHOCHTh KOPPEKTHBBI B [ICITEIBHOCTD, OIICHUBATh COOTBETCTBUE
Pe3yJbTAaTOB IEJISIM, OIICHUBATh PUCKH MOCIIEACTBUIN IEATCIHLHO-
cTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHHE MPH PCIICHUH KU3HCHHBIX
npobieM

0) 0a3oBbIe HCCEN0BATEILCKHE TeHCTBHS:

- BJIQJCTh HAaBBIKAMH yUYEOHO-HCCIICAOBATEIBCKOW U MPOSKTHOM
JIeSITeTbHOCTH, HABBIKAMHY Pa3peIICHHUs POo0IeM;

- BBISIBIISITh NPUYHHHO-CIICACTBEHHBIE CBS3HM H aKTYalIM3UPOBATh
3a/a4y, BBIIBUTATh THIIOTE3y €€ PEIICHHsI, HAXOJUTh apTyMEHTHI
JUTSL TOKa3aTeIbCTBA CBOUX YTBEPIKICHHM, 3aaBaTh MapaMeTPhl U
KPUTEPHH PELICHUS;

- QHAJM3MPOBATH IOJIYUICHHBIC B XO€ PCIICHHS 331a4l Pe3yJIbTa-
ThI, KDUTHYECKH OLICHHUBATh WX [OCTOBEPHOCTH, POrHO3UPOBATH
HW3MEHEHUE B HOBBIX YCIIOBHSIX;

- YMETh NEPEHOCHUTh 3HAHUS B IMO3HABATEIBHYIO M TPAKTHICCKYIO
00J1aCTH KU3HENEITEILHOCTH;

- c(hopMHUpOBATH 3HAHUS O MECTE W POJIM OMOJIOTHH B CHCTEME €CTECTBCHHBIX HayK, B (hOpMHU-
POBaHMN COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHHBI MHPA, B TO3HAHUH 3aKOHOB IIPUPOBI U
PELICHNH >KN3HEHHO BAaXKHBIX CONMAIBHO-3THYECKHUX, SKOHOMHUYECKHX, HKOJIOTHUECKHX IIPO-
O1eM 4enoBeYecTBa, a TAKXKE B PEIICHUH BOIPOCOB PAlMOHAIBHOTO MPHUPOAOIIONIB30BAHNS; B
(hOopMHPOBAHNH IIEHHOCTHOTO OTHOIIEHHS K NMPHUPOJE, OOIIECTBY, YEIOBEKY; O BKJIAZE POCCHH-
CKMX U 3apyOeXHBIX YUCHBIX - OMOJIOTOB B pa3BUTHE OHONIOTHH; ()YHKIIMOHAIBFHON TPaMOTHO-
CTH YeJIOBEKa JJIS peIlIeHus )KU3HEHHBIX po0ieM,

- YMETb BJIaJIETh CUCTEMOI OMOJIOTHYECKUX 3HAHUH, KOTOpas BKIIFOUACT:

OCHOBOIIOJIararoIue 61oJIOTHYecKrue TePMHUHbI M MMOHATUSA (’KU3Hb, KJIETKa, TKaHb, OPTaH, Opra-
HU3M, BUJ, MOMYJISAIHUA, SKOCUCTEMa, OHOICHO3, Orocdepa; MeTabOIU3M, TOMEOCTa3, KIeTOY-
HBbIA UMMYHHUTET, OHOCUHTE3 Oesika, OMOMOIUMEPHI, TUCKPETHOCTh, CAMOPETYJISIUSA, CAMOBOC-
MIPOU3BECHNUE, HACIEACTBEHHOCTh, H3MEHUYNBOCTb, SHEPT03aBHCUMOCTh, POCT U Pa3BUTHE);
Ononorndeckue Teopun: kietounas treopus T. [lIsarna, M Illnetinena, P. Bupxosa; xiioHams-
HO-ceneKTuBHOro uMmyHurera I1. Opnux, .M. MedyHuKkOBa, XpOMOCOMHAasl TEOpUSl HacCIen-
crBeHHocTH T. Moprana, 3akoH 3apozsimeBoro cxonacrsa K. bapa, spomonnonnas teopus Y.
JapBuHa, CHHTETHIECKas! TEOPHs 3BOJIIOINM, TeopHs aHTponoreHe3a Y. [lapBuHa; Teopus Omo-
reoriero3a B.H. Cykauépa; yuenus H./. Basmuosa - o IlenTpax MHOTr00Opa3ust U MPOUCXOXKIIC-
HUS KyJIBTYpHBIX pacteHuif, A.H. CeBepuoBa - 0 MyTAX U HampaBleHUAX 3Bomonnu, B.M. Bep-
HAJICKOTO - 0 buocdepe;

3aKOHBI (€AMHOOOpa3Usl MOTOMKOB IIEPBOTO IOKOJICHHS, pacUIeIICHUs NMPU3HAKOB, HE3aBUCH-
MOTO HacjeIoBaHus Mpu3HakoB I'. MeHaemns, CIEeICHHOT0 Haclle0OBaHMs MIPU3HAKOB U Hapy-
HIEHUS CIenyieHns reHoB T. MopraHa; TOMOJIOTHYEeCKHX PSJIOB B HACJIEACTBEHHON M3MEHYHMBO-
ctu H.W. BaBunosa, renerudeckoro paBHoBecust Jx. Xapau u B. BaiinGepra; 3apobIieBoro
cxoactia K. bapa, bnorenernueckoro 3akoHa J. ['ekkens, @. Mromiepa);

MIPUHIMIBI (YUCTOTHI TAMET, KOMIUIEMEHTaPHOCTH);

npasmia (MuauMyMa 0. JInbrxa, SKoIorn4ecKoi MpaMuIsl 9ucell, 0MOMAacChl U SHEPIUH);
rurote3sl (koanepsatHoi AWM. OnmapuHa, mepsuaHoro OynboHa k. Xomueiina, mukpocdep C.
®okca, pudosuma T. Yek);

- chopMHPOBaTH YMEHHUS PACKPBIBATh COJEPIKAHNE OCHOBOIIOJATAIOMINX OMOJIOTHYECKUX TEO-
pUil ¥ ruUnoTe3: KIETOYHOM, XPOMOCOMHOM, MYyTallMOHHOM, 3BOJIOLMOHHON, IPOUCXOKIECHUS
KI3HHU M YeJIOBEKa; BIAJCHHUE CHCTEMON 3HAHMH 00 OCHOBHBIX METOJAX HAyYHOTO TO3HAHWSA,
HCTIONB3YEeMBIX B OMOJIOTMYECKHX HCCIIETOBAHMAX JKMBBIX OOBEKTOB M IKOCHCTEM (OIHCAHUE,
HM3MEepeHue, IpoBeieHIe HAOII0IeH I); CIT0COOaMH BEISBICHHUS U OI[EHKH aHTPOIIOTEHHBIX M3-
MEHEHHI B IPUPOJIE;

- chopMHpOBaTh YMEHHUS PacKphIBaTh OCHOBOIOJIATralOMINe OHOIIOTHYECKHE 3aKOHBI M 3aKOHO-
MepHocTH (I'. Mennens, T. Moprana, H.M. Basunosa, 3. I'ekkensi, ®@. Miosiepa, K. Bapa),




- YMEThb MHTETPHPOBATh 3HAHWSA W3 Pa3HBIX NPEIMETHBIX 00Ia-
cTeil;

- BBIIBUTaTh HOBBIE UJCH, IPEAJIAraTh OPUTHHAIBHBIC IIOAXO0AbI U
pelieHus;

- Cr0cOOHOCTB X HMCHOJIb30BaHUS B TIO3HABATEILHOM M COLMAlIb-
HOM IIPaKTUKE

IPaHUIbI UX IPUMEHHUMOCTH K KHBBIM CHCTEMaM;

- YMETb BBIJICNIATh CYIICCTBCHHBIC IPU3HAKH:

CTPOCHUS BUPYCOB, KIICTOK MPOKAPHOT M 3YKAPUOT; OJHOKJICTOYHBIX M MHOTOKJICTOYHBIX Opra-
HU3MOB, BUJIOB, OMOTCOIICHO30B, YKOCHCTEM U Onochepsr;

CTPOCHHUSI OPraHOB M CHCTEM OPraHOB PACTCHUI, )KUBOTHBIX, YEJIOBEKa; MPOLIECCOB KU3HE e
TEJILHOCTH, MPOTCKAIOIIUX B OPraHU3MaX PAaCTCHUM, )KUBOTHBIX U YEIOBEKA;

OMOJIOrMYeCKUX IPOILeCCOB: oOMeHa BemecTB (MeTaboiau3M), MHGOPMALMKM U MPEBPALICHUS
SHEpruu, OpOKEHHs, ABTOTPOPHOTO U TeTepOTPOGHOTO TUIIOB MUTAHUS, (OTOCHHTE3a U XEMO-
CHHTE3a, MUTO3a, Mei03a, raMeToreHesa, aMOpHoreHe3a, MoCTIMOPHOHAIBLHOTO Pa3BHUTHSI, pa3-
MHOXKEHHSI, WHIUBHUIYalbHOTO Pa3BUTHsI OpraHu3ma (OHTOTeHe3a), B3aWMOICHCTBUS TCHOB,
rerepo3uca; JeUCTBUI MCKYCCTBEHHOTO OTOOpPa, CTAOMIIM3UPYIOIIETo, ABHXKYILEr0 U pa3phiBa-
IOIEr0 €CTECTBEHHOrO OTOOpa; ayuionaTpudeckoro M CHMIATPUYECKOr0 BHI000pa30BaHUS,
BJIMSAHUA ABWXXYIIUX CHUJI DBOJIIOIIMK Ha I‘eHO(bOH[[ onyJIsIuu, HpI/ICHOCO6J'IeHHOCTI/I OpraHms-
MOB K Cpeaec O6I/ITaHI/I)I, YepeaoBaHUsA HaHpaBJ’IeHI/Iﬁ 9BOJIIOIIMU; KPYTrOBOpOTa BEIIECTB U MOTO-
Ka SHEPIUH B IKOCHCTEMAX;

- HpI/IO6peCTI/I ONBIT NPUMCHEHUS OCHOBHBIX MCTOJOB HAYyYHOI'O IMO3HAHUA, UCIIOJIB3YCMbIX B
6I/IOJ'IOFI/II/IZ Ha6J'IIOI[eHI/I§I " OIMMCAaHUA KXUBBIX CUCTEM, IMPOLECCOB U HBHCHHﬁ; opranusaliu
pOBCACHUA 6I/IOJ'IOFI/I‘-ICCKOFO OKCIICPUMCEHTA, BBIABUKXCHHUA TUIIOTE3, BBIABIIATL 3aBUCUMOCTU
MEXy UCCIEAYEMbIMU BEIUYUHAMHE, OOBSICHSITH MOJYYEHHbIC PEe3yJbTaThl U (HOPMYIUPOBATH
BBIBOJIBI C UCIIOJIb30BAHHEM HAYYHBIX MOHATHH, TCOPUI U 3aKOHOB;

- copMHUpOBaTh YMEHUsI BBLACIATH CYIIECTBEHHbIC MPU3HAKH BHPYCOB, KIETOK MMPOKAPUOT U
9YKapHOT; OJHOKJICTOYHBIX U MHOTOKIETOYHBIX OPraHU3MOB, BUIOB, OMOT'€OIICHO30B U 3KOCH-
cTeM; 0COOSHHOCTH MPOIIECCOB 0OMEHA BEIECTB U MPEBPAIICHHS YHEPTUH B KiIeTKe, POTOCHH-
Te3a, MIACTUYECKOTO0 U DHEPreTHYECKOro 0OMeHa, XeMOCHHTE3a, MHTO03a, Mel03a, OILIOJ0TBO-
peHMsA, Pa3BUTHS M Pa3MHOXKEHHS, HHIUBUIYAJHHOTO pAa3BUTHS OpraHu3Ma (OHTOTeHE3a),
00pbOBI 33 CyIIECTBOBaHKE, €CTECTBEHHOTO OTOOpa, BHI000pPA30BaHUS, MPUCIOCOOICHHOCTH
OpraHnu3MoB K Cpe€ac O6I/ITaHI/I$I, BJIUSIHUSA KOMIIOHCHTOB 3KOCHUCTEM, AaHTPOINOICHHBIX W3MCHEC-
HHUI B DKOCHCTEMaX CBOEW MECTHOCTH, KPYTOBOPOTa BELIECTB M MpEBpallleHUe SYHEPTUH B OHO-
coepe;

- copMUpOBaTh YMEHHS MPUMEHATH MOJyYCHHbIC 3HAHHS Ui OOBSICHEHHS OHMOJIOTHYECKUX
MPOLIECCOB M SIBJICHHM, JUIS IPUHSATHS MPAKTUYECKUX PEIICHUI B MOBCEJHEBHOM XHU3HHU C Iie-
JIbE0 oDecrieueHust 0e30IaCHOCTH CBOETO 37I0POBbS U 3J0POBbs OKPYXKAIOIINX JIOJICH, COOIIO-
JICHUS 3JI0POBOr0 00pa3a JKU3HH, HOPM I'PAMOTHOTO TOBEICHHUSI B OKPYXKAIOIIEH MPUPOJAHON
cpejie; MOHUMAaHUE HEOOXOAMMOCTH HUCIIOJB30BaHUS JIOCTHXKEHUN COBPEMEHHOM OHOIOTHH |
OMOTEXHOJIOTHH Ul PAlMOHAIBLHOTO IIPUPOAOIIOJIBL30BAHMS; YMEHHE HCIIOIb30BaTh COOTBET-
CTBYIOILI[ME€ apPTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO M CHMBOJIMKY JUIS JIOKa3aTelbCTBa
POACTBA OPTraHU3MOB PA3HBIX CUCTEMATHYCCKUX TPYII; B3aMMOCBA3W OPraHU3MOB W CPEAbI
o0HTaHMsl; SAMHCTBA YEIOBEYECKUX Pac; HEOOXOJMMOCTH 3/J0POBOr0 00pa3a KHU3HH, COXpaHe-
HUs pa3H006pa31/m BHUIOB M DKOCUCTEM, KaK YCJIOBHUA COCYHICCTBOBAHUA MTPUPOABI U YCIIOBECUEC-
CTBa;

- chopmupoBaTh yMEHUS pemIaTh OMOIIOTHYECKHE 3a/1a4H, COCTABISATh TEHOTHITMYECKUE CXEMBI
CKPEUINBAHUS IS PA3HBIX TUIIOB HACIICOBAHUS MPHU3HAKOB Y OPraHU3MOB, COCTABIISATh CXEMBI
MEPEeHOCa BEIISCTB M SHEPTHH B IKOCHUCTeMaX (IIeNH NMUTAHUs, THIICBBIC CETH), BBIABIATH MPH-




YHHHO-CIICJICTBEHHbIE CBA3U MEXTY UCCIIEAyEeMbIMU OHOJIOTNYECKUMH 00BEKTaMH, IIPOLIECCaMH
U SIBIICHUSIMM; JICNIaTh BBIBOJIBI M IPOTHO3bI HA OCHOBAHMH ITOJIYYE€HHBIX Pe3yIbTaTOB;

- copMHUpOBaTh YMEHUSI KPUTHIECKU OLIEHUBATh MH(POPMAIHIO OHOIOTHYECKOTO COACPIKaHM,
BKJIIOYAIOLIYIO IICEB/JIOHAYYHbIE 3HAHUS W3 Pa3JIMYHBIX MCTOYHUKOB (CPEACTBA MAacCOBOW MH-
(opmanuy, Hay4HO-NIOMYJIIPHBIE MaTepuaibl); HHTEPIPETUPOBATh ATUYECKHE aCIEKThl COBpe-
MEHHBIX UCCJIEJIOBaHUH B OMOJIOTUMH, MEIULIMHE, OMOTEXHOJIOIHH; PAaCCMaTPUBATh I100aIbHbIE
9KOJIOTUYECKHE POOJIeMbI COBPEMEHHOCTH, ()OPMUPOBATH 10 OTHOIICHHIO K HUM COOCTBEHHYIO
MO3ULINIO, YMEHHE OLICHHBATh JTHYECKHE aCHEKTHl COBPEMEHHBIX HCCIENOBaHMH B 00JIacTH
OHOTEXHOJOTHH W T'eHETHYECKUX TEXHOJOTHH (KIOHHPOBAaHME, UCKYCCTBEHHOE OILIOJOTBOpE-
HHeE, HaIIPaBJICHHOE U3MEHEHHE IeHOMA U CO3JaHHe TPAHCTCHHBIX OPTaHU3MOB);

- c(OpMHPOBATH YMEHHUS CO3aBaTh COOCTBEHHBIC IIMCEMEHHBIE M YCTHBIE COOOIICHNS HA OCHO-
Be OMONOrnueckoi MHPOPMALUK U3 HECKOJIBKUX HCTOYHHKOB, TPAMOTHO HCIIOJIB30BATh IOHS-
THHHBIN anmapart OUOJIOTHH;

- YMETb BBIJIBUIATh TUIIOTE3bI, IPOBEPSTH UX IKCIIEPUMEHTAIBHBIMU CPEACTBAMH, GOpMyIHpys
LeJTb MCCIIeIOBaHMS, aHAIM3UPOBATH MOJTyUYEHHBIC Pe3yJIbTaThl U JIeNIaTh BHIBOJIBL;

- IPUHHUMATh Y4acTHe B HAy4HO-UCCIIECAOBATENLCKONH paboTe 1Mo OHOJIOTUH, YKOJIOTHH ¥ MEIH-
LIMHE, TIPOBOJIUMOI Ha 0a3e IIKOJBHBIX HAay4YHBIX OOIIECTB M IMYOJIMYHO MPEJCTaBIISATH IIOJY-
YEeHHBIC PE3yJIbTAThl HA YUEHHUECKUX KOH(EPEHIUsIX Pa3HOTO YPOBHS,

OK 02. Ucnons30-
BaTh COBPEMECHHEIC
CpEJICTBa ITOUCKA,
aHaNM3a v MHTEp-
nperanuy nHHOop-
MaIuu 1 uHpop-
MalMOHHBIE TEXHO-
JIOTHH JUIS BBITIOJI-
HEHHs 33/1a4 Mpo-
(heccroHanbHOH
JEATeTLHOCTH

B o6nacti LeHHOCTH HAYYHOTO MTO3HAHUS:

- c(hopMHPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIEIO CO-
BPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOW IPaKTH-
KH, OCHOBAaHHOTO Ha JHAJIOTe KYJIbTYp, CIIOCOOCTBYIOLIETO OCO-
3HAHHIO CBOETO MECTA B IIOJINKYJIBTYPHOM MHPE;

- COBEpPILICHCTBOBAHUE S3BIKOBOW M YMTATENbCKOW KYJIbTYpBl Kak
Cpe/CTBa B3aUMO/ICHCTBYSI MEK/LY JFOJIbMH M TO3HAHUS MHPa;

- OCO3HaHHE IIEHHOCTH HAY4YHOMW JIesITeIbHOCTH, TOTOBHOCTD OCY-
IIECTBISITh TPOEKTHYIO M HCCIIEIOBATENILCKYIO JIATEIbHOCTh
MHJIMBHYaJIbHO U B TPYIIIE;

OBilajieHHe yHUBEpPCAJIbHBIMU y4eOHBIMHM I103HABATEIbHBIMHU
JIECTBUSIMU:

B) paboTa ¢ mH(popMaIHei:

- BIIQ/IETh HAaBBIKAMH IOJyYeHUs MH(pOpMannM M3 MCTOYHHKOB
Pa3HBIX THUIOB, CAMOCTOSITEIBHO OCYIIECTBIISITH TOWCK, aHAJIM3,
CHCTEeMaTH3aLUI0 ¥ WHTEPIPETAUI0 HWH()OPMAUKN Pa3ITHIHBIX
BUJIOB U (hOpM IIpezicTaBIICHHUS;

- CO3/1aBaTh TEKCTHl B PA3IMYHBIX (OpPMATax ¢ y4eTOM Ha3Haue-
HUsI MHQOPMALIUK U LIEJIEBON ayIUTOPUH, BHIOUPAs ONTUMAIIbHYIO
(hopMmy npejicTaBleHUs M BU3yallU3alllu;

- OLICHMBATh JIOCTOBEPHOCTH, JIETMTUMHOCTh HH(pOpPMAIMH, ee
COOTBETCTBHE MPABOBBIM M MOPAIBbHO-3THUECKIM HOpMaM;

- UCIIOJIB30BaTh Cpe/CcTBa MH()OPMALIMOHHBIX U KOMMYHHUKAIIMOH-
HBIX TEXHOJIOTHI B PEIIEHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX
Y OpraHM3allMOHHBIX 3aJady C COOIIOJICHHEM TpeOOBAaHUH 3pro-

- c(hOpMHPOBATH YMCHHUS KPUTHUYCCKH OLICHUBATH HH(GOPMAIIHIO OUOJIOTHUECKOTO COACPKAHUS,
BKITIOYAOIYO TICEBJIOHAYYHBIC 3HAHUS M3 Pa3IMIHBIX MCTOYHUKOB (CpEACTBA MacCOBOI WH-
(dbopmanuu, HaydIHO-TIOMYJIIPHEIE MaTepHAIIbl); MHTEPIIPETUPOBATh STHUECKUE ACTIEKTHI COBpE-
MEHHBIX UCCIICIOBAaHUN B OMOJIOTHH, METUIINHE, OMOTEXHOJIOT U

- HHTEPIIPETUPOBATH ATHYCCKIE ACTICKTH COBPEMEHHBIX UCCIICAOBAHMIA B OMOIIOTHH, METUIINHE,
OMOTEXHOJIOTHH; PACCMATPHUBATh TIIOOANBHBIC SKOJOTHYECKHE NPOOIEMBI COBPEMEHHOCTH,
(hopMHUpPOBATH MO OTHOMICHHIO K HAM COOCTBCHHYIO TO3HIUIO, YMEHHE OICHUBATH STHUCCKUC
ACTIEKThl COBPEMEHHBIX MCCIIE0BaHUI B 00J1aCTH OMOTEXHOJIOTUH U T€HETHUECKUX TEXHOJIOTHH
(KJIOHUpOBaHKE, UCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAIIPABICHHOE H3MEHEHHE TeHOMa M COo3/1a-
HHE TPAHCTEHHBIX OPraHU3MOB);

- chopMHpOBaTh YMEHHUS CO31aBaTh COOCTBEHHBIE MMCbMEHHbBIE M YCTHBIE COOOIIEHHS Ha OCHO-
Be OMOJIOTHYECKOi HHPOPMAIIMU U3 HECKOJILKUX UCTOYHHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHSI-
TUIHBIA anmapaT OMoIoTun




HOMHKH, TEXHUKH O€30MIaCHOCTH, TUTHEHBI, PECYpPCOCOepeKeHH,
MPABOBBIX U 3THMYECKUX HOPM, HOpM MH(OpPMaNMOHHON Oe3omac-
HOCTY;

- BJaJeTh HaBBIKAMM PACIIO3HABAHUS W 3alMTHl MH(POpMaIHH,
MH(OpPMALMOHHO 6€30I1aCHOCTHU JIMYHOCTH

OK 07. Copeii-
CTBOBATh COXpaHe-
HUIO OKpY>Karolen
Cpensl, pecypco-
cOepeKeHHI0, TIPH-
MEHATH 3HaHUS 00
H3MEHEHHUH KJIMMa-
Ta, IPUHIAIEI Oe-
PEXKIMBOTO MPOU3-
BOJCTBA, 3 deK-
THUBHO JICHICTBOBATh
B UPE3BbIYANHBIX
CI/ITyaHI/IﬂX

B o6s1acTH 3K010TMYECKOT0 BOCIUTAHUS:

- copMHUPOBAHHOCTH HKOJOTHUECKOW KYyJIbTYphI, MOHHMaHUE
BIIUSIHUSL COLIMATIbHO-DKOHOMUYECKUX TPOILIECCOB HAa COCTOSIHHE
MIPUPOJHON M COLMAIBHON Cpelbl, OCO3HAHHE TII00AIBHOTO Xa-
paxTepa SKOIOTHIECKHX IIPoOIIeM;

- IJIAHUPOBAHUE W OCYIIECTBJICHHE ACHCTBUNA B OKpYKaromen
cpelle Ha OCHOBE 3HAHUS LieJeH yCTOMYMBOIO pa3BUTHS YeJIOBE-
YECTBA;

aKTUBHOE HENPUATUE ACHCTBUN, TPUHOCIIINX Bpe]l OKpYKarouen
cpene;

- YMCHHUE MNPOrHO3UPOBATH He6HaFOHpHHTHLIe J3KOJIOT'HYECCKUEC
MOCICACTBUA NPECATTPUHUMACMBIX )Iel‘/‘ICTBI/II‘/II, MpeaoTBpallaTh Ux;
- pacUIMpeHue OMbITa NEATEIHLHOCTH IKOJOTUIECKON HaIpaBiIeH-
HOCTH;

- OBJIAJICHNE HABBIKAMH yUeOHO-HCCIIECOBATEIECKOM, MTPOSKTHOMH
Y COLMAIbHON AESTENbHOCTH

- BIIQJIETh CUCTEMOH 3HaHMH 00 OCHOBHBIX METOJaX HAyYHOI'O IO3HAHUS, HCIIOJIb3YEMBIX B
OMOJIOTMYECKUX MCCIIEAOBAHUX KUBBIX OOBEKTOB U DKOCHCTEM (ONHCaHKE, U3MEPEHHE, TPOBe-
JieHue HaOJIIOZICHUIT); cioco0aMu BBISBJICHUS U OLIGHKH aHTPOIOT€HHBIX M3MEHEHHUH B IIPHPO-
nc;

- YMETb BBISBIISTH OTJIMYNTEIBHBIC IPU3HAKH XKHUBBIX CHCTEM, B TOM YHCIIC TPHOOB, pacTCHNUH,
KHBOTHBIX W YEJIOBEKA; NMPHUCIOCOOICHHOCTh BUIOB K Cpe/ie OONTaHus, aDMOTHIECKNX U OMo-
TUYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBS3€H OPraHM3MOB B COOOIIECTBAX, aHTPOIIOTEH-
HBIX U3MECHEHHH B 9KOCHCTEMAaX CBOSH MECTHOCTH;

- YMETb BBIIENATh CYIIECTBEHHBIC MPU3HAKN OMOJIOTMYECKUX MPOLecCOB: 0OMEeHa BelecTB (Me-
TaboaM3M), HHPOPMALIUY U IPEBPAILCHUS SHEPIUU, OPOKEHUs, aBTOTPOGHOTO U reTepoTpod-
HOT'O THIIOB ITUTaHMs, (POTOCHHTE3a U XEMOCHUHTE3a, MUTO3a, Mei{03a, raMeToreHesa, aMoprore-
HEC3a, HOCT3M6pI/IOHaJ'H)HOFO pa3BUTHA, pa3MHOXCHHA, THAUBUAYAJIbHOI'O pa3BUTHA OpraHU3Ma
(oHTOTEHE3a), B3aMMOJICHCTBHSI T€HOB, T€TEPO3UCa; JCHCTBUI UCKYCCTBEHHOT'O O0TOOpa, cTadu-
JIM3UPYIOIIET0, JBIIKYIIEIO M Pa3pbIBAIOIIEI0 €CTECTBEHHOTO OTOOpa; aulonaTpu4eckoro H
CHMIAaTPUIECKOTO BUAOOOPA30BAHMS; BIMSHHS JBIKYIINX CHJI 3BOJIIOIMN Ha T€HO(MOH/ TOITy-
JISIMH; TIPACTIOCOOJIEHHOCTH OPTraHM3MOB K Cpesie OOMTaHUs, YepeIOBaHUS HAIPaBICHUH 3BO-
JIFOIIMHU; KPYTOBOPOTA BEIIECTB M NOTOKA SHEPTUH B SKOCHCTEMAX




1.4 KotnyecTBO 4acoB Ha ocBOeHHMe pado4eil MPOrpaMMbl AU CHHUIIIMHBI
— MakcUMaJIbHOW yueOHOM Harpy3ku oOydatomierocs — 144 yaca, B TOM yuce:
— 00s13aTeNnbHOM ay TMTOPHOM yueOHOI Harpy3ku oOydaromerocs — 144 gaca.

2. CTPYKTYPA U COAEP)KAHUE JUCIUIIJINHbI

2.1 O6beM TMCUMILUIHHBI M BUAbI y4e0HO#i padoThI

Tabnuua 2.
Bua yueOHoii padoThI O0nbem B yacax
O0bem o0pa3oBaTeIbHOM NPOrpaMMbl THCHUIINHBI 144
B T.4.
OcHoOBHOe cojiep:KaHue 112
BT. U..
TeopeTudeckoe o0ydeHue 68
PAKTUYECKHUE 3aHSITUS 32
nabopaTOPHBIE 3aHATHS 12
IIpodeccuoHaILHO-OpHEHTHPOBAHHOE cOjlep:KaHue (Co/lep:Ka- 24
HHe NPUKJIATHOTO MOYJIsI)
TeopeTudeckoe o0ydeHue 8
MPAKTUYECKHUE 3aHITUS 14
1abopaTOPHBIE 3aHATHS 2
KonTpoJsbHbIe padoThI 8

IIpome:xxyTounasi arrecTanus (3a4eT, IK3aMeH) -

2.2 TemaTn4ecKui MJIaH

TpymoeMKOCTh 3aHATHI (Jac.) ®opmer! Te-
Oobmas "
. Bus! yueOHOU pabOTHI KyILIEro KOH-
TPYLOEM-
No TPOJIA U IIPO-
Pa3I[CJ'H)I U TEMbI JUCIIUITIIMHBI KOCTb o
n/n Konrp. | MeXyTo4HOU
(Bcero JIEKLIMH MpaxT.
Pa6. aTTeCTalluu
4ac.)
yCHEBAEMOCTH
Cemectp 1
1. |Pazgmen 1. Kunerka — cTpykTypHO-
A PYKIYD 36 22 12 2 IP-2
(I)yHKL[I/IOHaHBHaSI CAMHHUIIA )KUBOI'O
2. | Pazmen 2. Crpoenue u KIIUA Op-
pen 2. Crp Qymiautit 0p- | 59 18 | 4 | - 11p-1
TaHHU3Ma
3. | IlpomexyTouHast aTTeCTaIis — 3a4eT IP-1
4. Hroro 3a cemectp 1: 58 40 16 2
Cemectp 2
1. | Pasgen 2. Ctpoenue u yHKIUHK Op- | 22 | 10 | 10 [ 2 | [1P-2

1 YO - yernprit onpoc, YO-1 - cobecenoanne, YO-2 - komtoksuyM, YO-3 - 3auer, YO-4 — sk3amen, [1P - muchMeHHas pa-
6ota, IIP-1 - tecr, [1P-2 - xouTponeHas pabota, IIP-3 acce, [1P-4 - pedepart, IIP-5 - kypcoBas pabota, [IP-6 - Hay4HO-
y4eOHbIi oTueT 1o npaktuke, [1P-7 - otuer mo HUPC, U3 —unauBuayansHoe 3agaHne




TaHu3Ma

2. Paznen 3. Teopus 3BosroIHN 16 10 4 [1P-2
3. Pazgen 4. Oxonorus 26 12 12 I1P-2
4, Pasznen 5. bruosorus B )xu3Hu 8 2 6 YO
5. | Pazgen 6. buoskonorudyeckue uccle- 14 4 10 IP-1
JIOBaHHS
[TpoMexxyTouHass aTTecTanus — 9K-
3aMEH
HToro 3a cemectp 2: 86 38 42
Bcero: 144 78 58




2.2 TemaTn4yecKkni IJIaH U COePKAHUE TN CIATIINHbBI

Tabmnuua 3.
HaumenoBa- dopmupye-
HHe Pa3IeToB Coneprxanue yue0HOro MaTepuajia (OCHOBHOE U I[pO(l)eCCI/I(jHaHLHO-OpHeHTI/IPOBaHHOC), Jaboparopusie u | O6bem MbIe KOMITe-
NMpPaKTHYeCKHe 3AaHATHS, MPUKJIATHOH MOAY.JIb (IPH HAJTHYMH) 4acoB
U TeM TeHIINH
1 2 3 4
Pazzen 1. KieTka — CTPYKTYPHO-()YHKIIMOHAJIbHASL €IHHUIA )KUBOTO 36
Tema 1.1. OCHOBHOe co/Iep:KaHue 2
Buonorus TeopeTnueckoe ooyueHmne: 2
KaK HayKa buomnorus xak Hayka. CBsi3b OMOJIOTHH C APYyTUMH HayKamu: OMoxuMusi, Onodusnka, OMoOHMKa, TeHoreorpadus u 1Ip.
Ponb 1 MecTo Ononoruu B GopMUpPOBaHHM COBPEMEHHOW HAYYHOH KapTHHBI MUpa. 3HauUeHUE OMOJIOTHYEeCKUX 3Ha- OK 02
Huit. Mctopus Ouonoruu. 3Ha4eHUE [UTOJIOTHH ISl Pa3BUTHSI OMOJIOTUH U TIO3HAHUS IPUPOIbl. METOIBI IIUTOJIO-
THU: MUKPOCKOIIUS, XpoMarorpadusi, aeKTpodopes, METo 1 MEUSHBIX aTOMOB, Au((epeHInanbHOe HEHTPUPYTUpo-
BaHME, KYJIbTypa KIETOK
Tema 1.2. OCHOBHOE cO/Iep:KaHue 2
Oo0masn xa- Teoperudeckoe o0yueHue: 2
PAKTEPUCTH- | PasHooOpasue Ouocuctem. Opranu3aius OMOJIOTHICCKUX CUCTEM. Y POBHH OpraHU3aIllil OMOCHUCTEM: MOJICKYJISIPHO- OK 02
Ka KU3HH TeHETUYECKUH, OPraHONIHO-KIETOYHbBIN, OPraHU3MEHHBIH, OMYJISIIIMOHHO-BUIOBOM, YKOCHCTEMHBIH (OHMOoreoleHo-
TH4eckuil), 6uochepuriii. Hayku, nzydarommue 61oaornueckrie 00beKThl Ha pa3HbIX YPOBHIX OpraHU3aly KU3HH.
OOmas XxapakTeprCTHKA KHU3HH, CBOMCTBA KUBBIX CHCTeM. [Iporiecchl, mpoucxosiye B OnocucreMax
Tema 1.3. OcHoBHOE coepxaHue 6
Buonornye- TeopeTnueckoe odyueHue: 2
CKH BAXKHBIC | Xy\yiyeckuid cOCTaB KiIeTKU. HeopraHnveckue BeIecTBa KIETKH, UX OMOJIOTHYECKas POJTb.
XUMHYECKHE | OpraHnueckue BemiecTBa KiIeTkH. bruonorndeckue noiaumepsl. benku. CtpykTypa 1 GyHKINN OEITKOBOH MOJEKYJIbI.
COCIUHEHMH | (DepMeHTHI, MPUHIUI UX ACHCTBUSA. YTIeBOIbl. bruonornyeckue GyHKIUH yTIIeBOIOB.
JIummuer. OOmmii tan crpoenus. ['mapodunbHo-THApOdhoOHBIE cBOlicTBa. Kiaccupukarms mununos. bruonoruye- OK 01
ckue ¢pyHkun munuaoB. AT®. Ctpoenue monekynsl AT®. buonornueckue pynxiun ATO OK 02
IpakTHyecKne 3aHATHS: 2
Pornb GenkoB, yriieBoJ0B ¥ )KHPOB B OPraHU3Me YeloBeKa. BUTaMUHBI 1 OHOJIOTHYECKH aKTHBHBIE T00aBKHU, X 3Ha- 2
YEeHHUE B )KU3HU OpraHu3Ma vesoBeka. [ Mmo- 1 aBUTaMHHO3bBI MX MociecTBus. [IpeacTaBieHne yCTHBIX COOOMCHU I
C MPe3EHTALUEH, IIOATOTOBJICHHBIX 110 MIEPEYHI0 UCTOYHHKOB, PEKOMEHJOBAaHHBIX TPETo1aBaTeIeM
JlaGopaTopHble 3aHATHA: 2




JlaboparopHas pabdora “Omnpenencaue Buramuaa C B IPOyKTaxX MUTAHUS
[ToaroroBka BapuaHTOB OIbITA, HAOJIFOICHHE 32 KAYECTBCHHBIMHU PEAKIIUAMH, 3al0JIHEHUE paboUeii TabIuIbI, HH-
TeprpeTaIys Ha0IIAaeMbIX BICHUH, (OpMYyIUpOBaHUE BHIBOJOB

JlaGopaTtopHas padota «I ' mapodunbHO-TUAPO(GOOHBIE CBOWCTBA JIUITHIOBY
[ToaroroBka BapuaHTOB OMBITA, HAOTIOACHUE U3MEHEHHUSI PACTBOPUMOCTH JIUTIUIOB, 3all0JIHEHUE paboueii Ta0mu-
16, THTEPIIPETALINS HAOJIIOIACMbIX SIBJICHUN, (OPMYJIMPOBAHUE BBHIBOJIOB

Tema 1.4.
CtpykTypHO-
(pynxuuo-
HAJIbHAA Op-
raHu3anus
KJIETOK

OcHoBHOe coep:kaHue

(o]

TeopeTnueckoe o0yueHue:

o

Knerounas teopus (T. IlIBann, M. Hlneiinen, P. Bupxos). OCHOBHBIE 0J0XKEHHUS COBPEMEHHOMN KIETOYHOMN TEO-
pun. Tumel KJIETOK: SyKapuOTHUYECKas U IpoKapruoTudeckas. CpaBHUTEIbHASL XaPAKTEPUCTUKA KIIETOK JyKApUOT
(pacTUTENBHOM, )KUBOTHOH, TpuOHOIT). CTpoeHHEe MPOKapuOTHIECKOH KiteTKu. OcOOEHHOCTH CTPOCHHUS T'eTepo-
Tpo¢HOI U aBTOTPO(HOI MTpoKkaproTHUECKUX KIeToK. CTpoeHue miazmaruyeckoi MmeMopansl. TpaHcnopt Be-
IIECTB Yepe3 MIa3MaTHyecKyto MeMOpaHy: MacCUBHBINA M aKTUBHBIA. DHIONUTO3: MMHONUTO3, (haronuTos3. JK301H1-
103. O00J104Ka MM KJIeTOYHAasl CTeHKA. CTpyKTypa U (YHKIMHU KIETOUHONW CTEHKH PACTEHUH, TpUOOB

Huromnnasma. [lurozons. Lutockener. OqnomeMOpanHbie OpraHOUABI KJIETKH: 3HI0IIa3MaTuueckas cetb (I11C),
anmapaTt ['0JIbJIKH, TU30COMBI, IEPOKCUCOMBI, BAKYOJI PACTUTENBHBIX KIIeTOK. CTpoeHue U (PyHKIUU OTHOMEM-
OpaHHBIX opraHou 0B KieTku. Kierounsiii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOU bl KJIETKUA: MUTOXOH/IPUH, TUIACTU/IBL: XJIOPOILJIACThI, XPOMOIUIACTHI, JICUKOIUIACTBI, UX
cTpoeHHe U QyHKUUU. SAepHBbIi anmnapar KJI€TKU, CTPOEHHE U QYyHKIUH.

HememOpaHHbIe OpraHOU/Ib! KIETKH: pUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBINH HIEHTp. OpraHouab! IBUKESHUS:
pecHUUYKH U KTyTHKU. CTpoeHune U QyHKIMU HeMeMOpaHHbIX OPraHOMJIOB KIETKH

JlabopaTopHble 3aHATHSA:

JIaGoparopHas pabota «CTpoeHHe KIETKU (pacTeHus, )KUBOTHBIE, TPUOBI) M KJIETOYHbIE BKIIOUEHHS (Kpaxmal, Ka-
POTHHOMIBI, XJIOPOILIACTbI, XPOMOILIIACTHI)»

[Tpuobperenue onbiTa NPUMEHEHHS] TEXHUKA MUKPOCKOTIMPOBAHUS MPH BBIMOJIHEHUH J1abopaTOpHbIX padoT. ITox-
rOTOBKa MUKPOIIpENapaToB, HAOII0I€HHUE C TIOMOIIIbI0 MUKPOCKOIIA, BBISIBJICHUE Pa3IMunil MEXly U3y4YaeMbIMU
00BbEKTaMHU, MHTEPIIPETAIMs] Ha0JII0JaeMbIX SIBICHUH, HOpMyJIHpOBaHNE BBIBOJIOB

JlabopaTtopHas pabota «IIpoHnmaeMmoctb MeMOpaHBbI (T1a3MOJTN3, ETIIa3MOTH3))

[TproGperenHune onbITa MPUMEHEHHSI TEXHHUKU MUKPOCKOITMPOBAHUS TIPH BBHITIOTHEHUH JTabopaTopHbIX paboT. ITox-
rOTOBKa MHUKpPOIIpEIIapaTosB, Ha6J'IIO)IeHI/Ie C MOMOIIBIO MUKPOCKOIIA, BBIABJICHUC paSJ'II/I'-II/Iﬁ MCXKIY N3y4YaCMbIMU
00BEKTaMU, HHTEpPIpETaIUsl HabII0JaeMbIX SIBICHUN, (OPMYITUPOBAHHE BBIBOJIOB

OK 01
OK 02

Tema 1.5.
CrpykTypHO-
(pynkuuo-

OcHoBHOE coepxaHue

o

Teopernyeckoe odyueHue:

CtpoeHne XpoMOoCOM. XPOMOCOMHBIN HAOOP KJIETOK, TOMOJIOTHYHBIE U HETOMOJIOTHYHBIE XPOMOCOMBI, TaTlJION JT-

OK 01
OK 02




HaJIbHbIE HbIM 1 qumuioniHbii Habop. Hykneunnossie kuciotel. JIHK n PHK. Ctpoenue HykienHoBbIX KucioT. HykiieoTuabl.
dakTopsl Kommiiementaphsbie azotuctbie ocHoBaHus. [IpaBuno Yapradhda. Ctpykrypa JIHK — nBoitHas cnupans. MecToHa-
HacjeAcTBeH- | xoxnaeHue u ouonornueckue pynkuuu JJHK. JIHK-s3xcneptuza. Bugst PHK. @yakimu PHK B kietke
HOCTH IlpakTHYecKHe 3aHATHS: 2
Pemenue 3a1a4 Ha onpeesIeHUe I0CIE10BaTENbHOCTH HYKIEOTHI0B
Tema 1.6. OcCHOBHOE co/IepsKaHue 4
IIpoueccol TeopeTnueckoe odyueHue: 2
MaTpu4Horo | Marpuunsiii cunte3 JJHK — perukanus. [Tpunuunst penmukanuu [JJHK. Mexanusm pennmukanuu JIHK. Penapa-
CHHTE32 s JAHK (nopennexatuBHas, nocTpersiekaTuBHas). Peakuuu MatpuuHoro cunresa. [IpyHunnm koMmieMeHTapHo-
CTH B peakuusax marpuusHoro cunresa. JJHK u rensl. ['enernueckuii kox, ero coiictsa. TpaHckpunuus — MaTpuy- OK 01
ubiit cuate3 PHK. Tpancnsiuus u e€ stansl. YcnoBust 6nocunresa 6enka. Ctpoenne T-PHK u kogupoBanue amu- OK 02
HOKHCIIOT. Posib prbocom B GmocuHTE3e OelKa
IIpakTHYecKHe 3aHATHS: 2
Pemenue 3anay Ha onpeesieHre OCIE10BaTENbHOCTH AMUHOKUCIIOT B MOJIEKYJIE OeliKa.
Pemienue 3aa4 Ha onpeseneHue nocae10BaTeIbHOCTH aMUHOKUCIIOT B MOJIEKYJIe OeJIKa B Cllyyae U3MEHEHUS 110-
cienoBarenpbHOCTH Hykineotnos JIHK
Tema 1.7. OCHOBHOE cO/Iep:KaHue 4
Hexnerounsie | TeopeTuueckoe o0yueHue: 2
¢dopmbl 3Ku3- | Bupychl — HeKJIeTOUHbIE (POPMBI XKU3HH U 00NIUTaTHBIC Mapa3suThl. CTPOCHHE MPOCTHIX U CIOKHBIX BUPYCOB, pe-
HH TpOBHpYCOB, OakTepruodaron. Kusznennsiii uki JJHK-conepxkamux Bupycos, PHK-conep:xaiux Bupycos, 6axre-
puocgaros. BUY, renatut yenoseka. OK 02
baktepuun. O0mas xapakrepuctuka. [lonstue mramMm. Bupychbl u 6akTepun: CX0JCTBA M pa3anydus
IIpakTHYyeckune 3aHATHA: 2
Bupycuble u OaktepuaiibHble 3a0oneBanus. O01IKe IPUHLKIIBI HCIIOJIb30BAHUS JIEKaPCTBEHHBIX BelecTB. Oco- 2
OEHHOCTHU NMPUMEHEHUSI aHTUOMOTHUKOB.
[IpencraBieHne yCTHBIX COOOIIEHUN ¢ Ipe3eHTallel, TOArOTOBJIEHHBIX 10 NEPEYHIO UCTOYHUKOB, PEKOMEH10-
BaHHBIX IIPENOAABATEIEM
Tema 1.8. OcHOBHOE coepxkaHHue 4
Oo0meH Be- Teopernueckoe ooyueHue: 4 OK 02
LIECTB M Mpe- | ACCUMWJISIMS U AUCCUMMIISIMS — JIBE CTOPOHBI MeTabonu3ma. Tursl oOMeHa BeliecTB: aBTOTPOGHBIN U reTepo- 2 OK 07
BpaleHue Tpo(HBIHN, a3pOOHBIN U aHA3POOHBIN. DHepreTudyeckoe odecrneueHre KieTku: npespamuieHrne ATO B 0OMEHHBIX
JHEpPIuHu B nporeccax. @epMeHTaTUBHBIN XapaKTep PeaklMid KJIeTOUHOro MeTadosin3Ma
KJIeTKe [lepBuuHbIl cUHTE3 OpraHUYecKHX BemlecTB B kieTke. [Inactnueckuit oomen. dotocunTe3. XemocuHTe3. AHan- 2

pOoOHBIH dHEepreTuyeckrii 00MeH. AHa3poOHbIe opranu3Mbl. bposkeHue, aBTOTpoHBIN 1 reTepoTpOoHBIN TUII TH-




TaHHUsL. AHAPPOOHBIE MUKPOOPTaHU3MBI KaK 00bEKThI OMOTEXHOJIOTUH. DTalbl YJHEPreTHIecKoro ooMeHa. I miko-
3. bronornyeckoe OKUCIEHUE, WK KJIETOYHOE JbIXaHUe

Tema 1.9. OcHOBHOE coiepKaHue 2
Kusznennpiii | TeopeTuueckoe ooyueHue: 2
UK KJIeTKH. | KneTouHblil HUKI, ero nepuoasl u peryisius. [lepuonsr uatepdassl ux ocodennoctu. Juddepennmanus KIeTka 1 OK 02
Mmuro3. Meii- | apect kieTouHoro nukina. Jlenexue kiaeTku — Muto3. CTaun MUTO3a U IIPOUCXOSIIHE Tpotiecchl. KaprokuHes u
03 UUTOKMHE3. bruonoruyeckoe 3HaueHue Muto3a. Meio3 — peaykunoHHoe aenenue kietku. Ctaauu meito3a. Meito3

— OCHOBA I10JIOBOr0 pa3MHOkeHus. [loBenenne xpomocom B Merose. Kpoccunrosep. bruonornueckuii cMbica Mei-

03a. DddekThl Meiio3a. Meiio3 B )KU3HEHHOM IIHKJIC OPTaHU3MOB
KoutpoabHnas padora 2
MoneKyJIIpHbId YPOBEHb OPraHU3alUH JKHUBOTO
Pa3zpnen 2. CtpoeHune U (pyHKIMH OPraHu3Ma 44
Tema 2.1. Conep:kanue 6
Crpoenue op- | IIpodeccHnoHaIbHO-OPHEHTHPOBAHHOE COIEP:KAHNE TEOPETHYECKOT0 00yUeHUsI 4
raHu3ma OpHokiieTouHble Opranu3Msel. KonoHuanbHble OpraHu3Mbl. MHOTOKIIETOYHBIE OPTaHU3MBbl. B3auMocBs3b yacTen

MHOTOKJIETOYHOT0 opranu3ma. @ynkius. Opraisl ¥ CHCTEMbI OpraHoB. AmIaparsl OpraHoB. ['omeocTas opranusma

U €r0 NOoJIepKAHKUE B IPOLIECCE JKU3HEIEATENBHOCTH.

@OyHKIMOHANbHAS cucTeMa opraHoB. TkaHu pacTeHuid. TkaHU )KUBOTHBIX U yesioBeka. Opransl pacTreHuid. Oprassl

Y CUCTEMBI OPTaHOB >)KMBOTHBIX U Y€JIOBEKA. 3HAUYEHUE OIIOPbI, IBUKEHUS, INTAHUS, IBIXaHUs, TPAHCIIOpPTA BeE-

LIIECTB, BbIICJICHUS, 3aIIUThI. 3HAUE€HUE POSIBICHUS pa3IpaKUMOCTH U PETYJISLUN

*B Tom 4uncJie Ha BbIOOP 00pa30BaTeJIbHOI OPraHU3aANMN: OK 02

Jlnia npodeccuit/crienuanbHOCTEN, CBA3aHHBIX ¢ 00BEKTOM M3yueHHs ‘“‘PacTeHus’ TeopeTndecKuil MaTepra TeMbI 4

“CTpoeHue opranu3ma’” nu3ydaercs yriyOJIeHHO Ha IpUMepe OpraHn3Ma pacteHuid. TkaHu, opraHsl U CUCTEMBI Op-

raHOB YeJIOBEKa U JKMUBOTHBIX pacCMaTPUBAIOTCSI 0030pHO

Jlns mpodeccuii/cniennanbHOCTEH, CBA3aHHBIX ¢ 00BEKTOM H3yueHHs “JKMBOTHBIE” TEOPETUUECKUI MaTepua Te-

MBI “CTpoeHHe opraHu3Ma’ U3ydaeTcsl yIiIyOJeHHO Ha IPUMEpPEe OPraHU3MOB KUBOTHBIX. TKaHU, OpraHbl U CUCTE-

MBI OPT'aHOB PacTEHUI U YeJIOBEKa PacCMaTPUBAIOTCSI 0030pHO

Jns mpodeccuii/cniennanbHOCTEH, CBA3aHHBIX ¢ 00BEKTOM H3yueHH “YeoBek™ TeopeTUUeCKUil MaTepra TeMbl

“CrtpoeHue opranusma’ u3ydaercs yriayOJIeHHO Ha MpUMepe opraHu3Ma uyejaoBeka. TKaHH, OpraHbl U CUCTEMBI Op-

TaHOB PAaCTEHUH M XKUBOTHBIX pAcCCMaTPUBAIOTCSI 0030pHO

OcHoBHoOe coJep:kaHue NPAKTHYECKOr0 3aHATHS: 2

Teopus kaoHaNIBHO-ceNeKTUBHOTO MMyHuUTeTa I1. Dpnuxa, .M. Meunukoa. HdekuronHbIe 3a001€BaHus U 2

snuaeMus. Baxxneinme snuieMun B UCTOPUH yesnoBedyecTBa. BakiuHaius kak npoduaakTuka HH(OEKITMOHHBIX
3a00JI€BaHUIL.




[IpencraBieHne yCTHBIX COOOIICHHH ¢ Tpe3eHTalneH, MOATOTOBICHHBIX 0 IIEPEUHI0 UCTOYHUKOB, PEKOMEH 10~
BAHHBIX IIPENOJaBATEIEM

Tema 2.2. Coaepxxanue 2
®opmpel pa3- | [IpodeccHoHATbHO-OPHEHTHPOBAHHOE COIePKAHNE TEOPETHYECKOr0 00yUeHusl 2
MHOKeHUsl ®opmbl pa3MHOKEHHUsI OpraHu3MoB. becnosoe 1 monoBoe pa3MHoOKeHHe. Buapl 0eCronoro pa3MHOKEHHS: TPOCTOE
OPraHu3MoB JieJICHUE Ha/IBOE, IOYKOBaHHE, PA3MHOKEHHUE CIIOPAMH, BETETATUBHOE Pa3MHOXKEHUE, (hparMeHTalus, KIOHUPOBa-
Hue. [1oj10BO€ pa3MHOKEHHUE.
*B ToM unciie Ha BLIOOP 00pa30BaTeIbHOM OPraHu3alu:
Jlnst mpodeccuii/cniennanbHOCTEH, CBA3aHHBIX ¢ 00BEKTOM H3y4YeHH “PacTeHus” TE€OpeTHUECKU MaTepral TEMbI OK 02
“@DopMBbl pa3MHOKEHUS OPraHU3MOB” U3ydaeTcs yriIyOJeHHO Ha IpUMepe opraHu3ma pacteHuil. PasmMuoxxenue
4eJIOBEKa U JKMBOTHBIX paccMaTPUBAIOTCsI 0030pHO 2
Jnst mpodeccuit/ciennanbHOCTEH, CBA3aHHBIX ¢ 00BEKTOM H3yueHHs “JKMBOTHBIE TEOPETHUUYECKUI MaTepral Te-
MBI “@OpMbI pa3MHOXKEHHS OPIraHU3MOB” U3y4aeTcsl yIiIyOJIeHHO Ha IPUMEpe OPraHu3MOB JKUBOTHBIX. PasMHOXe-
HUE pacTEHUI U YeJIOBEKa PacCMaTPUBAIOTCSI 0030pHO
Jlns mpodeccuii/cniennanbHOCTEH, CBA3aHHBIX ¢ 00BEKTOM H3yueHUs “YesloBeKk™ TeopeTUUECKU MaTepuall TeMbl
“@opMBbI pa3MHOKEHHUSI OPTaHU3MOB” U3ydaeTcs yriIyOJeHHO Ha TPUMEpe OpraHu3Ma uernoBeka. PasmHoxenne
pacTeHuil U )KMBOTHBIX PacCMaTPUBAIOTCS 0030PHO
Tema 2.3. OcHOBHOE coepKaHue 4
OnTorenes Teopernueckoe o0yueHue: 4
KUBOTHBIX U | ['ameToreHe3 y »kuBOTHBIX. CriepmaToreHe3 u ooreHes. CTpoeHue nojoBbIX KiIeToK. OTuIog0TBOpeHne 1 3MOpHo- 2 OK 02
YyeJi0BeKa HaJIbHOE pa3BUTHE )KUBOTHBIX. [lapreHorenes. OMOpuoreHes (Ha npumepe jJaHuerHuka). Ctaauu sMOpuoreHesa
Poct u pa3Butue xuBoTHbIX. [locTamMOproHansHbIi nepuoa. [Ipsmoe u Henpsimoe pazButue. Pa3Butue ¢ metamop- 2
($0o30M y 6€CIIO3BOHOUHBIX U TO3BOHOUYHBIX KUBOTHBIX. CTa K MOCTAIMOPHOHAIBHOTO PA3BUTHUS Y KUBOTHBIX U
yenoBeka. [leprnoibl oHTOreHe3a yenoBeka. buosornyeckoe ctapeHue U cMepTh. [ epoHTo0rHs
Tema 2.4. On- | OcHOBHOE colepKaHHe 2
Torenes pac- | TeopeTuueckoe odyueHue: 2 OK 02
TeHU I'amerodut u ciopo¢put. PasmHokeHue 1 pa3BUTHE BOJOpOCiel. PasMHOXKeHNE U pa3BUTHE CIIOPOBBIX PACTEHUH.
Pa3sMHOXKEHHUE U pa3BUTHE CEMEHHBIX pacTeHui. Poct. Ilepuoasl OHTOreHe3a pacTeHUM
Tema 2.5. Oc- | OcHOBHOe coJiep;KaHue 2
HOBHBbIE TO- Teopernueckoe o0yueHue: 2
HATHSA IeHe- I'eHeTrka kak Hayka O HaCIE€ACTBEHHOCTH U U3MEHYUBOCTH OpraHu3MoB. OCHOBHbIE F€HETUUECKHE TIOHSITUS U OK 02

THKH

cuMBoJIbl. ['eH. 'eHoTHN. @eHOTHUII. AIIENbHBIE TeHBl. AJIbTEpHAaTUBHBIC IPU3HAKU. JJOMUHAHTHBIN U PELIECCHUB-
HBIHM npu3Haku. ['omo3urora u rereposurora. Yucras auaus. [ muOpuapl. OCHOBHBIE METOIbI TEHETUKH: THOPUI0JIO-
TUYECKUU, IUTOJIOTMYECKUE, MOJIEKYIISIPHO-TEHETUYECKUE




Tema 2.6. 3a- | OcHOBHOE coiepxKaHHe 4
KOHOMEPHO- Teoperuueckoe o0yueHue: 2
CTH HACJI€e10- | 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHbl I'. Menaens: Monorudpuanoe ckpemuBanue. [IpaBuno goMuHIpO-
BaHUs BaHUs. 3aKOH €IMHO00pa3us MepBOro NOKOIEHUs. 3aKOH paclleIUIeHns Ipu3HakoB. LluTonoruueckue 0OCHOBBI MO-
HOTHOpUIHOrO cKpeuBaHus. ['unoreza 4McToTh raMeT. AHaAJIM3UpYIOLIee CKpelyBanue. JIurnopugHoe ckpemu-
BaHUe. 3aKOH HE3aBHCHUMOIO Hacjel0BaHMsl MpU3HAKOB. [lonuruOpuiHoe Hacael0BaHUE U €r0 3aKOHOMEPHOCTH
IIpogeccnoHaIbHO-OPHMEHTHPOBAHHOE COJIeP:KAHNE TPAKTHYECKOI0 3aHATHSA: 2
Pemenue 3ana4 Ha onpeneseHne BEPOATHOCTH BOSHUKHOBEHHS HACIIEICTBEHHBIX IIPU3HAKOB NP MOHO-, IU-, I10-
JUrHOPHUIHOM U aHAIM3UPYIOUIEM CKPEUIMBAaHUM, COCTABJIEHUE T€HOTUIIMYECKUX CXEM CKPELIMBaHUS
*B ToM unciie Ha BLIOOP 00pa30BaTeIbHOM OPraHu3alnu: OK 02
Jlns mpodeccuii/cnennanbHOCTe CBSI3aHHBIX ¢ 00bEKTOM M3ydeHus “Pactenns” He0OX01uM 110100p reHeTuye- OK 07
CKHUX 3aJ1a4 Ha OTpe/IeJICHNE BEPOSITHOCTH HACIIEICTBEHHBIX IPU3HAKOB IIPH MOHO-, JT1-, TOJUTHOPUIHOM U aHAJIH-
3UPYIOLIEM CKPEIIMBAHUU Y PACTCHUM
Jnst mpodeccuit/ciennanbHOCTEH CBSI3aHHBIX ¢ 00BEKTOM U3yueHHs “KUBOTHBIE” HEOOXOIUM MOA00P TeHETHYE-
CKHUX 3aJ]ay Ha ONpe/IeIeHne BEPOSITHOCTH HACIIEICTBEHHBIX IIPU3HAKOB P MOHO-, TU-, HOJUTUOPUIHOM U aHAJIH-
3UPYIOLIEM CKpPEIIMBAHUU Y JKUBOTHBIX
s mpodeccuii/cniennanbHOCTEN CBSI3aHHBIX € 00BEKTOM U3ydeHHs “UenoBek” He0OX0IuM 10100p FreHETHYECKUX
3aJ1a4 Ha OIpe/iesIEHUE BEPOSTHOCTU HACJIECTBEHHBIX IPU3HAKOB IIPU MOHO-, M-, IOJUTUOPUIHOM U aHAIU3UPY-
IOLLIEM CKPELLIMBAHUU Y YEJIOBEKA
Tema 2.7. OcHOBHOe co/iep:KaHue 4
B3anmopneii- Teopernueckoe odyueHue: 2
CTBHE I'€HOB I'enoTun kak nenocTHas cucreMa. MHOKECTBEHHOE JIeiicTBHE TeHOB. [neiioTponus. MHOXECTBEHHBIN aJIEIN3M.
BsaumonerictBue amiensHbIX reHoB. KonomunnpoBanue. BzanMonelicTerue HeayuleabHbIX TeHOB. KomruieMenTap- OK 01
HOCTb. Dnucras. [lonumepust OK 02
IIpogeccnoHaTbHO-OPHMEHTHPOBAHHOE COJICPKAHNE MPAKTHYECCKOI0 3aAHATHS: 2

Pemenue 3aa4 Ha ONPCACIICHUEC BEPOATHOCTH BO3HUKHOBCHUSA HACIICACTBCHHBIX IIPU3HAKOB IPU Pa3JIMYHBIX TH-
max B3aI/IMOI[€I\/IICTBI/I$I I'CHOB, COCTABJICHHUEC I'CHOTUITMYCCKUX CXCM CKPCIIMBAHUA

*B Tom 4uncJie Ha BbIOOP 00pa30BaTeJbHOI OPraHU3ANMN:

* [l mpodeccuit/cnenuaibHOCTeH CBSI3aHHBIX ¢ 00BEKTOM H3yueHus ‘“‘Pactenus’” HeoOXoauM Moa00p reHeTHye-
CKHUX 3a/1a4 Ha OIIPEJIEIICHUE BEPOATHOCTH BOSHUKHOBEHHS HACJIEICTBEHHBIX IPU3HAKOB MPU PA3JIMYHBIX THIIAX
B3aUMOJICHCTBUS T€HOB Y PACTEHUMN

* JInst mpoeccuit/crienmanbHOCTEH CBA3aHHBIX ¢ 00BEKTOM U3yueHHs “)KUBOTHBIE” HEOOXOIUM MOI00P FreHEeTHYe-
CKHUX 33/1a4 Ha OIpeJielIeHHe BEPOATHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX MPU3HAKOB MPHU Pa3IUYHBIX TUIIAX
B3aMMOJICICTBHS T€HOB Y KMBOTHBIX




* [Inst mpodeccuit/crienuanbHOCTEH CBA3aHHBIX C 00BEKTOM H3yueHHs “UenoBek” He0OX0IuM 1MoA00p reHeTHYe-
CKHX 33J1a4 Ha OIpeJIe/ICHUE BEPOSITHOCTH BO3HUKHOBEHUSI HACIICACTBEHHBIX MIPU3HAKOB IIPH Pa3JIMYHBIX THIAX
B3aMMO/ICVCTBHUSI T€HOB Y YEJIOBEKa

[TpomexyTouHas atTectauus - TectupoBanue

Hroro 3a 1 cemecTp

58

2 cemecTp

Tema 2.8.
CuenieHHoe
HacJieloBaHue
NMPU3HAKOB

OcHoBHOe coep:kaHue

Teopernueckoe o0yueHue:

N

3akoHs! T. MopraHa. CHCHJ’I@HHOC HacCJI€A0BaHHUE I'CHOB, HAPYHICHUEC CUCIIIICHU . XpOMOCOMHaﬂ TEOpHUA HACIICA-
CTBEHHOCTH. | 'eHeTHUEeCKOE KapTUPOBAHUEC XPOMOCOM. Hcnonn3oBanue KPOCCUHI'OBEpa AJid COCTABJICHHUA I'CHCTU-
YCCKHUX KApT XPOMOCOM

IMpodeccHoHAILHO-OPHEHTHPOBAHHOE CO/IEPKAHNE MPAKTHYECKOT0 3aHATHS

Pemenue 3amay Ha OIIpCACIICHUC BEPOATHOCTHU BO3ZHUKHOBCHUS HACJICACTBCHHBIX IIPU3HAKOB IIPU CHCIINICHHOM
HaCJICaAOBaHMU, COCTABJICHUEC I'CHOTUITMYCCKUX CXCM CKPCIIMBAHUA

*B ToM uncisie Ha BLIOOP 00pa30BaTeIbHOM OPraHu3alnu:

Jnst mpodeccuii/ciennanbHOCTEH CBSI3aHHBIX ¢ 00BEKTOM U3yueHHs “PacTeHns” HE0OX0UM MOI00p TeHEeTHYE-
CKHUX 3a/1a4 Ha OIIPEJIEIICHHE BEPOATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX IIPU3HAKOB IPY CLICTUVIEHHOM Haclle-
JIOBaHUU Y paCTEHUH

Jlns mpodeccuii/cnennanbHOCTE CBSI3aHHBIX C 00BeKTOM U3yueHHs “KUBOTHBIE” HEOOXOIMM MOIO0P reHeTHYe-
CKHUX 33/1a4 Ha OIpeJIelIeHHe BEPOATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB MPH CLIETIJICHHOM Haclie-
JIOBaHUH Y KHBOTHBIX

Jlia npodeccuii/cnenuanbHOCTEN, CBA3aHHBIX ¢ 00BEKTOM U3yueHHs “UenoBek” HEOOXOIUM MOA00p reHeTHY e-
CKHUX 3a/1a4 Ha OIIPEJIEIICHHE BEPOATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX MIPU3HAKOB IIPH CLIETIJIEHHOM Haclle-
JIOBaHMHU y YEeJIOBEKa

OK 01
OK 02
OK 07

Tema 2.9. I'e-
HEeTHKA I10J1a

OcHoBHOE CoacpKaHue

Teopernueckoe odyueHue:

XPpOMOCOMHBIN MEXAHU3M OIIPENEICHNUs 1Mo1a. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI. [ OMOraMeTHBIN U rerepora-
METHBIN 10JI. [ 'eHeTryecKasi CTpyKTypa MoJIOBbIX XpoMocoM. HaciienoBanue Npu3HaKOB, CLEIUICHHBIX C I10JIOM

IIpakTHYecKHe 3aHATHSA:

Pemenue 3aga4d Ha OIpCACIICHUC BCPOATHOCTH BOSHUKHOBCHUSA HACIICACTBCHHBIX IIPU3HAKOB, CHCIIJICHHBIX C I10-
JIOM, COCTABJICHHUEC I'CHOTHIINYCCKUX CXEM CKPCIIMBAHUSA

OK 01
OK 02

Tema 2.10.
T'eneTnka ue-
JOBEKa

OcHoBHOE coaepkaHue

TeopeTnueckoe odyueHue:

N

KapuoTtum yenoBeka. MeTo 1l H3y4eHHs TEHETUKH YeJI0OBEKA: TeéHeaJTOTHUECKHM, OJTM3HEIOBBIN, ITMTOTEHETHY e-

OK 01
OK 02




CKUl, OMOXUMHUYECKUH, TOMYIAIMOHHO-CTaTHCTUYeCKUi. HacnencTBenHble 3a00neBanust yenoBeka. [ eHHbIe u
XPOMOCOMHBIE 00JIe3HU YesioBeKa. boJjie3HM ¢ HacIeICTBEHHOHN MPEAPACIIONOKEHHOCTHI0. 3HAYCHUE METUITMHCKON
T€HETUKH B MPEOTBPAILICHUH U JICYCHUU T€HETUUECKHUX 3a00JIeBaHUI YeJI0OBEKa

IlpakTHYecKHe 3aHATHS: 2
Pemrenue 3a1a4 Ha onpe/eneHre BEPOSTHOCTH BOZHUKHOBEHHUS HACTIEICTBEHHBIX TPU3HAKOB, UCIIOIB3YsI METO/IbI 2
TeHETHKH YeJIOBEeKa, COCTABICHNE TeHOTUITMYECKUX CXeM cKpeuBanus. [IpeacTaBienne yCTHBIX cOOOIIeHUH ¢
Mpe3CeHTAIMEN 0 HACJIEACTBEHHBIX 3a00JICBaHUAX YEIIOBEKA
Tema 2.11. OcCHOBHOE co/IepsKaHue 4
3akoHomep- Teopernyeckoe o0yueHune: 2
HOCTH H3MeH- | B3aumoselicTBue reHoTHNa U cpesl Ipu popmupoBannu ¢penotuna. M3amenunBocts npusHakoB. KadecTBeHHBIE U
YHBOCTH KOJIMYECTBEHHBIE PU3HAKU. BHIbI N3MEHUNBOCTHU: HACTICICTBEHHASI M HEHACIICICTBEHHASI.
3aKOH TOMOJIOTHYECKHX PS/I0B B HaciaeACcTBeHHOM n3MenunBocty (H.M. BaBuios).
MoaudukanroHHas, Wi GEeHOTHINYECKast N3MEHYUBOCTb. PoJb cpenibl B MOTU(BUKAITMOHHONH H3MEHYHMBOCTH. OK 01
Hopwma peaknuu npusHaka. BapuanmoHHbIH psil 1 BapuanoHHas KpUBas. XapakTepUCTUKA MOAN(DUKAIMOHHOMI OK 02
W3MEHYHUBOCTH
HacnencrBeHHast, uiiu reHOTUIIMYECKAsk K3MEHYNBOCTh. KOMOMHATHBHAS H3MEHUYHBOCTb.
MyTanoHHast ©3MEHYHBOCTh. BUIBI MyTaluii: TeHHBIE, XPOMOCOMHBIE, TeHOMHBIE. [ [pU4rHBI BOSHUKHOBEHUS MY-
Talumn
IIpakTHyecKue 3aHATHA: 2
Pemrenue 3aa4 Ha onpesiesieHUe THUITA MyTaIlUH MIPH Tiepeade HaCIeCTBEHHBIX MPU3HAKOB, COCTABICHUE TeHOTH-
MIUYECKUX CXEM CKpeLBaHMsI
Tema 2.12. OcHoBHOE coaepxaHue 2
Cenexuust Teopernyeckoe 00yueHune: 2
OPraHM3MOB | Cenekirust Kak Hayka. MeTO/IbI CENEKIMOHHOM paboThl. ['eTeposic u ero mpudurHbl. ICKyCCTBEHHBIH 0TOOP: Mac- OK 01
COBBIM M MHJIMBUYaJIbHBIA. JTanbsl KOMOMHAIIMOHHOM cenekiuu. CopT, mopoja, ITaMM OK 02
ANTopUTMBI peleHre 3aJau Ha ONpe/ieleHne BO3MOKHOTO BOSHUKHOBEHHUSI HACIIEICTBEHHBIX IPU3HAKOB TI0 Ce-
JIEKIMH, COCTaBJIEHNE TeHOTHUITMYECKIX CXEM CKpPEIINBaHUS
KonTtpouabHnas padora 2
Crpoenue U pyHKIIMH OpraHu3Ma
Pazjen 3. Teopus 3BoJ1IouNHU 16
Tema 3.1. Uc- | OcHOBHOE coepKaHne 2 OK 02
TOpPUA 3BO- TeopeTnueckoe ooyueHue: 2 OK 07
JIIHOHHOTO | TIepBbie 3BOMIONMOHHBIE KOHIENIMU. [ pagyanuctiuueckas ssomonnonHas konuenus XK.b. Jlamapka. [[Buxkymime




y4eHust

cwitbl 3Bosroruu. Kpeanmonwsm u tpancopmusm. Cucremarnka K. Jlunnes u e€ 3HadueHue st GOpMUPOBAHUS
WJIEN HBOJIFOLIUN

[IpenmnochlIky BOZHUKHOBEHUS TapBUHU3MA. DBOJIOIMS BUIOB B ipupoe. boprOa 3a cymecrBoBanue. Ecre-
CTBEHHBIN 0TOOp. J[MBepreHuus npu3HakoB U BU10o0pa3oBanre. OCHOBHbIE MOJOKEHUSI CHHTETUYECKOM TeOpUH
sBostorn (CTD). Poib 3BOMIOIIMOHHOM TeOpuH B YOPMUPOBAHUH HAYYHON KapTHHBI MUPa

Tema 3.2.
MuxposBo-
JIIOH S

OCHOBHOe co/Iep;KaHue

N

TeopeaneCRoe oﬁyqelme:

N

MUuKpO3BONIOLKSA U MAKPOIBOIIOLMA KaK Tallbl 3BOJIOLMOHHOIO Ipolecca. ['eHeTnueckue OCHOBBI ABOJIIOLIMH.
MyTanuu 1 KOMOMHAIIMY KaK AJIeMEHTAPHBIN YBOIIONMOHHBINA MaTepuat. [lomysius kak aieMeHTapHast euHUIA
3BOJIIOLIUH.

JIBmokytue cuibl (pakTophl) IBOIIONHHA. MyTallMOHHBIN TPOIECC U KOMOMHATUBHASI K3MEHUNBOCTh. MUTpAIIHS.
W3onsmus nonynsanuii: reorpadudeckas (IpoCcTpaHCTBEHHAs ), Ouonoruueckas (pernpoyKTUBHAs).

EctecTBeHHBIN 0TOOP — HANIPABISAIOMINI (haKTOp IBOJONKU. bopb0a 3a CyIecTBOBaHHE KaK MEXaHU3M JICHCTBUS
€CTECTBEHHOr0 0TOOpa B Momysiiusx. Bug u ero kputepuu (nmpusHaku). BumoobpazoBanue Kak pe3ylnbTaT MUKPO-
9BOJIIOLAH

OK 02

Tema 3.3.
Maxkpo3Bo-
JIIOLHS

OcCHOBHOE cO/Iep:KaHue

TeopeaneCRoe oﬁyqe}me:

N

Maxposomtorusi. DopMbl 1 OCHOBHBIE HanpaBieHust MakpoaBoionuu (A.H. Cesepnios). [lytu goctuxenus ouo-
JIOTUYECKOro Mporpecca: apomMopdo3, uanoaganTtanus, oouas fereueparus. MeToibl U3yueHus: MaKpOIBOIIOIUH.
3akoH 3apoabiiieBoro cxojctsa (3akon K. bapa). buorenernueckuii 3akon (2. ['ekkens, . Mromnep). Obuue 3a-
KOHOMEPHOCTH (IIpaBHJIa) SBOJIIOLUHI

OK 02

Tema 3.4.
Bo3HukHOBe-
HHeE U Pa3BU-
THE KM3HH HA
3emie

OcHoBHOE CoacpKaHue

o

Teopernueckoe odyueHue:

o

['unoTe3bl ¥ TeoOpuU BO3ZHUKHOBEHUS JKU3HU Ha 3eMJIe: KpeallMoOHU3M, CaMOIIPOU3BOJIbHOE (CIIOHTAHHOE) 3apoKie-
HUE, CTallMOHAPHOE COCTOSTHUE, TaHcIiepMus, Onomno33. Hauano oprannueckoii sBostorun. [lossnenne nepBbix
KJIETOK. DBOJIIOLIMS MeTaboI13Ma. DBOJIIOLNS NTEPBBIX KiIeTOK. [IpokapuoTts u sykapuoTsl. [Iporcxoxaenne MHO-
TOKJIETOYHBIX OPraHU3MOB. BO3ZHHKHOBEHHE OCHOBHBIX LIapCTB DYKapHOT.

OCHOBHBIE YepThI IBOJIOLUN PACTUTENHHOIO MUPa. OCHOBHBIE YEPTHI IBOJIOLMHU )KMBOTHOTO MHpa

IIpakTHYecKHe 3aHATHSA:

HpeHCTaBJ'IeHI/Ie YCTHOI'O COO6H.[€HI/I$I " JICHTBI BPDEMCHH 110 OCHOBHBLIM 3TallaM BO3HUKHOBCHUA U PA3BUTHA )KUBOT-
HOI'O U paCTUTCIBHOI'O MHpPA, ITIOATOTOBJICHHBIX IIO IMEPCUYHIO UCTOYHUKOB, pPCKOMCHIOBAHHBIX ITPCIIOAaBaTCICM

OK 02

Tema 3.5.
IIpoucxoxne-
HHE YeJI0BeKa

OcHoBHOE coepxaHue

o

Teopernueckoe o0yueHue:

AHTpOHOJ’IOFI/IH — HayKa O YCJIOBCKC. CucreMaTH4ecKoe IOJ0KESHIE YEI0BEKA. CXO,[[CTBO YCJIOBCKA C ) KUBOTHBIMM.

OK 02




— anTponore- | OTiMuus YEIOBEKA OT )KUBOTHBIX. [IpAMOX0XkKI€HNE U KOMIUIEKC CBSA3aHHBIX C HUM IIpU3HaKoB. Pa3BuTHE ronos-
He3 HOT'0 MO3Ta M BTOPOM CUTHaNbHOM cucteMbl. COOTHOILIEHHE OMOJIOTMYECKUX U COLUANIBHBIX (JaKTOPOB B AHTPOIIO-
reHese
OcCHOBHBIE CTaJIMM AaHTPOIIOreHe3a. [IpuonuTeKn — NpeaKy YyesioBeKa U 4eI0BeKooOpa3HbIx 00e3bsH. [IpoToanTpon
— NPEIIECTBEHHUK YelloBeKa. ApXaHTpon — ApeBHeNN yenoBek. [laneoantpon — npeBHuii yenosek. Heoantpon
— 4€JI0BEK COBPEMEHHOI0 TUIIA. DBOJIIOLMS COBPEMEHHOI'O YEJIOBEKa.
Yenoseueckue pacbkl. OCHOBHBIE OOJIBIITUE PAChI: €BPOIICOUTHAS (€Bpa3UIiCKasi), HETPO-aBCTpaIouIHas (IKBATOPH-
aJIbHAas1), MOHTOJIOU/IHAs (a3MaTCKO-aMepuKaHcKas). Bpems 1 MecTo BO3HUKHOBEHMs YeloBeueckux pac. EauHcTBO
YEJIOBEYECKHUX pac
IIpakTHYecKkHne 3aHATHS: 2
Bpewmst 1 myTH paccenenus yenoBeka no mianere. [Ipucnoco01eHHOCTh YeIoBeKa K Pa3HbIM YCIOBHSIM CPEIbI.
Bnusiaue reorpaduueckoit cpeabl Ha MOPGOIOTHIO U (PU3HOJIOTHIO YeIoBeKa
3amyTa JIEeHT BpEMEHH U MEHTAJIBHBIX KapT B JOpPMAaTe YCTHOTO COOOIIEHUS, TOATOTOBICHHBIX MO IEPEYHIO UC-
TOYHHUKOB, PEKOMEHIOBaHHBIX IPENO1aBATEIEM
KonTtpoubnas 2
Teopernueckre acieKThl IBOJIIOLMM KU3HU Ha 3eMile
padora
Paznea 4. DxoJiorus 26
Tema 4.1. OCHOBHOE cO/Iep:KaHue 2
JKoJIoruYe- TeopeTnueckoe odyueHue: 2
ckue pakTo- | Cpeapl OOUTaHHS OPTraHM3MOB: BOJIHAS, HA3EMHO-BO3/IyIIIHAS, TIOYBEHHAsI, BHyTpPUOPraHu3MeHHast. Ou3nuKo- OK 01
PbI M CPEbI XMUMHYECKHE 0COOEHHOCTH cpell 0O0MTaHus opraHu3mMoB. [IpucnocoGienns opraHu3MoB K dKHU3HH B Pa3HbIX Cpejiax. OK 07
JKU3HU [Tonsitue sxonornyeckoro axropa. Knaccudukanus sxomornueckux paxropos. [Ipasuno muaumyma 0. JInbuxa.
3akoH TonepantHoctu B. lllendopna
Tema 4.2. I1o- | OcHOBHOE coepKaHHE 4
myasinus, co- | Teoperuyeckoe oGydenue: 2
o0urecTBa, DKoJoruyeckasi XapakTepruCcTUKa BUJA U MOMYJISLUN. DKOJIOrHYecKas HUIIAa BUJa. DKOJIOTUYECKUE XapaKTEePUCTH-
IKocucTeMbl | ki nonyssAanuu. CooOmecTBa U skocucTeMbl. buorienos u ero crpykrypa (B.H. Cykaues). CBsi3u Mexay opraHus-
MaMmu B 6uoneHo3e. CTpyKTypHbIE€ KOMIIOHEHTHI 3KOCUCTEMBI: MTPOYLIEHThI, KOHCYMEHTHI, peaylLeHThl. Kpyroso- OK 01
POT BEUIECTB U MOTOK SHEPTUU B IKOcHcTeMe. Tpoduieckre ypoBHHU. OK 02
AHTpPONOTreHHbIE SKOCUCTEMBI. ArposKocHCcTeMbI. OTINYHS arpO3KOCUCTEM OT OHMOreOLeHO30B. Y POOIKOCUCTEMBI. OK 07
OcHOBHBIE KOMIIOHEHTHI YPOOIKOCUCTEM
IpakTHYECKHE 3aHSITHS: 2

Tpoduueckue nenu u cetu. OCHOBHBIE ITOKA3aTENN SKOCUCTEMBI. buomacca 1 mpoayKius. DKojIorudeckue nupa-
MUJIBI YKces, Onomacchl ¥ dHepruu. [IpaBuso nupaMuibl SHEPTUU.




Pemenue npakTuKo-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM 110 MIEPEHOCY BEILIECTBA U SHEPTUU B IKOCUCTEMAX C
cocTaBjeHHe Tpo(pHUeCKUX 1enei u nupaMu OMoMacchl U SHEPTUU

Tema 4.3. OcHOBHOE coiepKaHue 4
buocdepa - Teopernueckoe o0yueHue: 2
rjio0ajabHas buocdepa — xxuBas obonouka 3emnu. Pazsutue npeacrasnenuit o onochepe B tpynax B.U. Bepuaackoro. O6mna-
JKOoJIOTHYe- ctu 6nocdepsl u e€ cocras. JKupoe BemecTBo 6nocdepsl U ero GyHKITUN OK 01
CKasi cucTeMa | 3aKOHOMEPHOCTH CylecTBOBaHMs Onocepbl. OcobeHHOCTH OHocdephl Kak riio0anbHOM sKocucTeMbl. JlunamMuyde- OK 02
CKO€ paBHOBecHe B Onocdepe. PutmudnocTs siBieHuit B 6nocdepe. KpyroBopoTsl BelecTB 1 OMOre€OX MMHYECKHE OK 07
1UKJIBL. [100anbHbIe H9KOJIOTHYECKUE MPOOJIEMbl COBPEMEHHOCTH M IYTH UX PEUICHHUS
IlpakTHYecKkne 3aHATHS: 2
Pemrenue npakTHKO-OPUEHTUPOBAHHBIX PACYETHBIX 33/1a4 HA OIpe/esICHHIE TUIOMIA N HACAKICHUN ISl CHUKCHHS
KOHIICHTPALIMHU YTJICKUCIIOTO Ta3a B aTMOc(epe CBOCTO perHoHa MPOKUBAHUS
Tema 4.4. OcCHOBHOE cO/Iep:KaHue 4
Bimsinue an- | TeopeTruueckoe o0yuyeHue: 2
TPONIOTEHHBIX | AHTPOIIOTCHHBIC BO3ICHCTBHS Ha Onocdepy. 3arps3HEHHs KaK BUJI aHTPOIIOTEHHOTO BO3JICHCTBUS (Xumuueckoe,
bakTOpoB Ha | dusuueckoe, bGuonouueckoe, OMXo0bl NPOUIEOOCMEA U NompedieHus). AHTPOIIOTeHHbIE BO3ICHCTBHS HAa aTMO-
ounocdepy cdepy. BozgeiictBus Ha runpochepy (3aepsasuenus u ux ucmounuxu, ucmoujenus 600). Bozneiictsus Ha aurocge-
py (Oeepadayus nouswl, 6o30eticmsue Ha copHble NOpood, Hedpa). AHTPOTIOTEHHbBIE BO3/ICHCTBUS HA OMOTUYECKUE
coo0I1ecTBa (1eca u pacmumenbHble COOOUeCmea, HCUBOMHBIIL MUP)
IIpodeccHoHATbHO-OPHEHTHPOBAHHOE COIeP:KAHHE MPAKTHYECKOr0 3aHATHS: 2
Pemenne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJJaHH 110 COXPaHEHUIO TPUPOIHBIX PECYPCOB CBOETO PETHO- OK 01
1:; POKUBAHUS § . OK 02
TOM YHCJIe HA BHIOOP 00pa30BaTe/IbHON OpraHu3alnmu: OK 07
Jna mpodeccuii/crienuanbHOCTEH CBSI3aHHBIX C 00bEKTOM U3ydeHus “‘PacTeHus’ nmpeanaraercs mpakTHKO-
OPHEHTHPOBAHHOE PAaCUETHOE 3a/IaHUE M0 PACUeTy CTPYKTYPHI 3a11acOB JPEBECHHBI
Jna nmpodeccuii/crienuanbHOCTEHN CBSI3aHHBIX C 00beKTOM U3ydeHus “JKuBOTHbBIE MpeanaraeTcs mpakTHKO-
OpPHEHTHPOBAHHOE PACUETHOE 33/IaHHUE O OI[EHKE PHIOOIPOTYKTUBHOCTH BOJIOEMOB
Jns mpodeccuii/crienuanbHOCTEH CBSI3aHHBIX C 00bEKTOM U3y4deHus “UenoBek’ mpeanaraercs mpakTUKo-
OPHEHTHPOBAHHOE pAacCUETHOE 3a/IaHUE pacueTa BOJOTOTPEOICHHS HACEIIEHHOTO TYHKTA
Jns nmpodeccuii/crienuanbHOCTEH CBSI3aHHBIX C JOOBIUEH MOIE3HBIX UCKOMAEMbIX MPEAaraeTcs MpakTHKO-
OPHEHTHPOBAHHOE PAaCUETHOE 3a/IaHUE 10 PACUETy CPOKA MCUEPITIAEMOCTH TPUPOJHBIX PECypCOB
Jlns mpodeccuii/crienuanbHOCTEH CBSI3aHHBIX C CEJIBCKUM XO3SICTBOM TpeJyIiaraeTcs MpakTUKO-OPUESHTHPOBAHHOE
pacueTHOe 3aJlaHKe M0 OIICHKE DajlaHCca OPTaHUYECKOTO BEUIECTBA TIOYBHI
Tema 4.5. OcHOBHOE coiepkaHHue 10




Bausnue co-

TeopeaneCRoe oﬁyqelme:

HHMAJIBHO- 310poBbe U ero cocTaBisitonire. GakTopsbl, MOJIOKUTEIHHO U OTPUIIATETIFHO BIUSIOLINE HA OPraHU3M YeI0BeKa. 2
IKOJIOTHYe- Bpennbie npuBbIUKY: TIOCIEACTBUA U TpoduiakTrka. [Ipobiema TeXHOTeHHBIX BO3ACHCTBUI Ha 30POBBE YEIIOBE-
CKUX GaKTO- | Ka (3JEKTPOMATHUTHBIC TOJISI, OBITOBAsE XMMUs1, H30BITOUHBIC IITYMbI, PaJUAIMS U T.I1.). AJanTalys OpraHu3Ma de-
POB Ha 3/10P0- | TOBEKa K (hakTopaM OKpYXKaromeil cpenbl. 3aluTHRIE MEXaHHU3Mbl OpTaHU3Ma YelIOBeKa. 310pOBbe U PabOTOCIIO-
Bbe YeJIOBEKa | COOHOCTD.
[Tpununs! popmMupoBaHus 370poBbecOeperaromero noseaeHus. Gusnyeckas akTUBHOCTD U 310pOBbe. [ pymiibl 2
310poBbs. OCHOBBI 3aKauBaHusl. bHOXMMUYECKHe aclieKThl pallMOHaIbHOro nuTanus. [IpaBuna 6e3omnacHoro uc-
M10JIb30BaHUs OBITOBBIX IPUOOPOB M TEXHUYECKUX YCTPOUCTB
IpakTHyecKne 3aHATHS: 4 OK 02
Onpe/eneHye CyTOYHOTO paloHa NUTaHKs 2 OK 07
Coznanue MHIUBUIYaTbHON MaMSATKU M0 OPraHU3alliy paluOHAIbHON (U3NUYeCKON aKTUBHOCTH 2
IIpogeccuoHaIbHO-OPHMEHTHPOBAHHOE CO/IeP:KaHMeE JTa00PATOPHOI0 3aHATHS 2
JlaboparopHast paboTa Ha BEIOOD:
1. JlaGoparopHas paboTa «YMCTBEHHasE pabOTOCIIOCOOHOCThY
OgnazieHre METOIaMH OIPEIeIICHHS ITOKa3aTelleil YMCTBEHHOM pab0TOCTIOCOOHOCTH, OOBSICHEHHE MOTyUYEeHHBIX
pe3yNbTaToB U POPMYIMPOBAHUE BHIBOAOB (TMCHbMEHHO) C UCIIOJIb30BAHUEM HAYUYHBIX TOHATUN, TEOPUId U 3aKOHOB
2. JlabGoparopHas paboTa «Biusane abnotndeckux (pakTopoB Ha YeTOBEKa (HU3KUE U BEICOKUE TEMIIEPATYPHI)»
M3ydeHnne MexaHU3MOB aJaNnTalii OpraHu3Ma 4eJ0BeKa K HU3KUM U BBICOKMM TeMIlepaTypaM U 00bsICHEHHUE T10-
Jy4YEHHBIX Pe3yIbTaTOB U (OPMYJIUPOBAHNE BHIBOJOB (MMCbMEHHO) C UCIOIb30BaHUEM HAYUHbIX MOHITHH, TEOPUIL
U 3aKOHOB
*B ToM 4ucJie Ha BLIOOP 00pa30BaTe/ibHOI OPpraHu3annu:
B kauyecTBe TPUITEPOB CHUKAIOIIUX PAOOTOCIIOCOOHOCTh UCTIONIB30BaTh YCIOBHSI OCYIIECTBIECHUS podeccuo-
HaJIbHOMU AESITEIbHOCTHU: IIYM, TEMIIepaTypa, pusndeckasi Harpy3ka u T. 1.
KonTtpouabnas padora 2
TeopeTnyecKkue acreKThl IKOJOTHHI
IIpodeccrnonaIbHO-OPHMEHTHPOBAHHOE COJEeP:KaHue (CoepKaHue MPUKJIATHOT0 MOAYJIs)
Pa3zpnea S. buoJiorusi B :KU3HHU 8
Tema 5.1. Coaepxanue 4 OK 01
buorexnosio- | TeopeTuueckoe odyueHue: 2 OK 02
THM B KM3HH | BHOTEeXHOJIOTUs KaK HayKa U Mpoun3BoAcTBO. OCHOBHBIE HAIIPaBJIEHUs COBPEMEHHOM OMOTeXHOIOTUU. MeTob 2
KaXk/10ro 6uotexHonoruu. OOBEKTH OMOTEXHOJIOTUU. DTHKA OMOTEXHOJIOIMYECKUX M TeHETUYECKUX dKCIiepuMeHTOB. [Ipa-

BUJIA MIOMCKA U aHalIn3a OMOIKOIOTHYECKON HHPOPMAIMK U3 Pa3IMYHbIX HCTOYHUKOB (Hay4Hasi U yueOHO-Hay4Has
JUTEpaTypa, cpesicTBa MaccoBoi nHGopmaruu, cetb IHTepHET U Apyrue)




Hp0(l)GCCI/IOHaJII)HO-OpI/IeHTI/Ip()BaHHOQ COACPKAHME NTPAKTUYCCKOI'0 3AHATHUSA

Keticpl Ha aHaM3 HHGOPMALIUU O HAYYHBIX JOCTHKCHHSX B 00JIACTH T€HETHYECKUX TEXHOJIOTHM, KJICTOUHOW UH-
KEHEPUH, MHIIEBbIX OMOTEXHOIOT M. 3ammuTa Keica: mpeCTaBIeHUe Pe3yIbTaTOB PEIIeHUs KeWCOB (BBICTYILICHUE
C TIpe3eHTaIei)

Tema 5.1 o0s3aTenbHa 17151 U3YUYCHHUS CTYACHTAMH BCeX Mpodeccuil/cnenuaibHOCTe!

Tema 5.2.1. BuoTEeXHOJIOTM U pACTEHUS 4
Tema 5.2.1. Coaepxanue 4 OK 01
buorexnoso- | IlpakTHYecKue 3aHATHSI: 4 OK 02
MU U pacTe- | Pazputue OMOTEXHOJIOTUI ¢ UCTIOIBb30BAaHUEM PACTEHU, IPUMEHEHNE IPOIYKTOB OMOTEXHOIOIUHU B )KU3HU YEJI0- 2
HHA BEKa, MIOMCK M aHAJIN3 WHPOPMALIMHU U3 Pa3IMYHBIX HCTOYHUKOB (HaydHas U yuyeOHO-HaydHas JTUTEepaTypa, Cpe/-

CTBa MaccoBoM nHpopmanuu, cetb HTEpHET U pyrue)

Keiicel Ha ananu3 uHQOpPMAIIMK O Pa3BUTUU OMOTEXHOJIOTHI C MCIIOJIB30BAHUEM PACTEHUM (T10 TPyTIam)

3amura keiica: [IpencraBieHue pe3ynbTaToB pellieHHs KeHCOB (BBICTYIIJICHUE C MTPE3eHTaIei) 2

OcHoBHoOe coJepKaHue

Pa3nen 6. buodkosiornueckue uccjieI0BaHus 14 OK 01
Tema 6.1. Oc- | OcHOBHOe coiepKaHue 4 OK 02
HOBHBbIE Me- | Teopernuyeckoe 0GydeHHe: 2 OK 07
TO/bI 0MOJKO- | Hayunblii MeTO. MeTO/IbI 6HOIKOJIOTMYECKHX MCCIIeI0BAHMIA: TIONIEBbIE, Ta60PaTOPHBIE, SKCIEPUMEHTATIBHbIE. 2
JOTHYECKUX MOHMTOPHHT OKpY>KatoIlel Cpe/ibl: JOKAIbHBIN, pETMOHABHBIN U TT100aIbHBIN
uccjiaeoBa- MerToibl MOMCKa, aHaJIM3a 1 00paboTKH HH(POPMALIMK O IPOEKTE B PA3JIMYHBIX MCTOUHUKAX
HUH JlaGopaTopHble 3aHATHSI: 2

ITocranoBKa Lienu, 3a/1a4, BBIABM)KEHNUE THIIOTE3bI, TPOBEJEHUE KCIIEPUMEHTA 10 ONPECIICHUIO ONTUMAIBbHBIX 2

YCIIOBUH AJIs1 pOcTa U (PU3MOJIOTUYECKON aKTUBHOCTH JIPOACGKEBBIX KJIETOK. BhIsIBIEHHE 3aKOHOMEPHOCTEH, (hopMy-

JIMPOBaHUE BBIBOJOB U ITPOrHO30B.

JlaGoparopHble pabOThl Ha BEIOOP IO MUHHU IPYyHIIaM:

1. BiusiHue TemnepaTypbl Ha pocTa U (PU3MOJIOTMUYECKYI0 aKTUBHOCTD JIPOACKEBBIX KIETOK

2. BnusiHUE yTIIeBOJIOB HA pOCTa M (PU3HOIOTUYECKYIO aKTHBHOCTD JIPOXKIKEBBIX KIIETOK

3. CoueraHHOE BIMSIHUE TEMIIEPATYPhl U YIIIEBOJOB HA pOCTa M (PU3HOIOTUYECKYIO aKTUBHOCTD JPOXKIKEBBIX KIle-

TOK OK 01

OcHOBHOE coJiepKaHue 10 OK 02
Tema 6.2. | IlpakTH4yecKoe 3aHsITHE 2 OK 07
buoskoaoru- | O630p TeM yueOHO-HUCCIIEI0BATENLCKUX MPOEKTOB. BEIOOp yueOHO-HCCIIEI0BATEILCKOTO IIPOEKTA U3 TIPEII0KEH- 2

YyecKHMil JKcC-

HBbIX. (DOpMI/IpOBaHI/IC KOMaHbI ITPOCKTA. Anr OPHUTM BBITIOJIHCHUS ITPOCKTA.




NEPUMEHT

Kaxxnas rpymnmna BeIOMpaeT 0JIMH U3 BAPHAHTOB YUEOHO-HCCIEI0BATEIbCKUX MPOCKTOB!
1. Ouenka KayecTBa aTMOC(HEPHOTO BO3AyXa
2. OreHka KauecTBa MOYB METOI0M (PUTOTECTUPOBAHHUS
3. OrmeHka KauecTBa BOJ MOBEPXHOCTHBIX BOJOEMOB 10 OPTaHOJIENTHYECKUM U (PU3UKO-XUMHYECKUM CBOICTBAM
4. Bnusnue [IAB Ha pocT 1 pa3BUTHE CEMSH BBICIINX PAaCTEHUN
5. Brwmsnue coneBoro 3arps3HEHUS Ha POCT U Pa3BUTHE CEMSH BBICIIMX PAaCTCHUN
Ilepeviti 5man 6bINONHEHUA NPOEKMA.
OO0ocHOBaHME aKTyaJIbHOCTH BBIOPAaHHOW TeMBI. BrIsBiIeHHE TIPOOIIeMBI HCClle1oBaHus, (POPMYINPOBAHUE THITOTE-
3bl. BBIOOp MeTO10B HccnenoBanus. Beibop Touek oTdopa mpod Ha TeppuTopuu uccieaoBanus. [loctanoBka 1eneit
¥ 3a1a4 uccnenoBanus. Onpenenenue GopMbl IPEICTABICHHS PE3YJIbTaTOB HcciienoBanus. OnpeneneHue 3TaroB U
COCTaBJICHHE UIAHA MCCIISIOBAHMUS

JlaGopaTopHble 3aHITHS 6
Bmopoii sman evinonnenus npoekma: MOArOTOBKA HEOOXOIUMOM TOCY bl M MaTepUaa JJisi SKCIIEPUMEHTA, ITPOBe- 2
JICHHE SKCIIEPUMEHTA, IEPUOINYECKast IPOBEPKA TCUCHHS SKCIIEPUMEHTa/ COOp MaTepualia B BRIOPAHHBIX TOUKAX

otbopa pod

Tpemuii sman vinonHeHuss npoekma: MOIYyYCHUE MEPBUYHBIX IKCIICPUMEHTAIBHBIX JAHHBIX, IIPOBEJCHUE CTATHU- 2
CTHYECKOW 00pa0OTKHU MOTYYCHHBIX JIAHHBIX

Yemeepmulii 5man bINOJIHeHUs NPOeKMa.: BHISABICHHE 3aKOHOMEPHOCTEH, (OPMYIMpPOBaHUE BEIBOJIOB U IIPOTHO- 2
30B, OIIEHKA KaYeCTBa UCCIIETyeMOro O0BEKTa MO Pe3yIbTaTaM OMOIKOJIOTHYECKOT0 aHAIN3a
IpakTHYecKue 3aHATHS 2
3amura npoekra. [IpeacTaBnenne pe3yabTaTOB BHIIOIHEHHS y4eOHO-HCCIIE0BATEIECKUX POEKTOB (BBICTYTIIIE- 9
HUE C TPE3CHTAIINEH )
Hroro 3a 2 cemectp 86

IIpomexyTouyHas aTTecTanusa — 3a4eT ¢ OLEHKOM

Bcero:

144




3 YCJIOBUS PEAJIM3AIIAU PABOYEN ITPOT'PAMMBI JUCITATLTAHBI

3.1 TpeGoBanusi K MUHMMAJIBLHOMY MAaTePHAJIbHO-TEeXHHYECKOMY 00ece4eHH 0

MarepuanbHO-TEXHUYECKOE OOecledeHne NUCIHUILIMHBI BKIIIOYAET CIEHUAbHBIC YUeOHbIC
MOMelleHus, 000pyI0BaHHbIE MEOEIbI0, B TOM YHCIIE:

KaOuner Omosiorum um reorpadpuu, ayauropusi Ne 319. CneumanusupoBaHHas MHO-
ropyHKIMOHANIbHASA ydyeOHash ayJUTOPHS JJisl IPOBEACHHs YUeOHBIX 3aHATUN JIEKIIMOHHOTO THIIA,
CEMHHAPCKOro (IIPaKTUYECKOr0) TUIIA, TPYIIIOBBIX U UHAWBUYyaIbHBIX KOHCYJIbTALUH, TEKYIIETO
KOHTPOJISI ¥ MPOMEKYTOYHON aTTeCTalliy, B TOM YHCIIE JJI1 OpraHu3aluu MPaKTHYeCKON MOoaro-
TOBKH 00YYaroIIUXCsl.

Ilepeuensv ocnogno2o 060pyO0osanus. CTONBI Uil 00YYaIOIUXCs; CTYNIbs A 00ydaronmx-
Csl; CTOJI JJISl MEJaroruueckoro pabOTHUKA; CTYJ JUIS MEJarornyeckoro paboTHUKA; AOCKa Map-
KEpHO-MEJI0Basl; KOMIIBIOTEp ISl MPENoJaBareisi ¢ BO3MOKHOCTbIO MOJKIOYEHHs K cetu «WH-
TEpHET» U OOECHeueHUuEeM JOCTyla B JJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPELy
BY3a; J0OCKa HUHTEPAKTUBHAS; IPOEKTOP; IKpaH; aKyCTUUECKasi CHCTEMA.

Jlabopamoproe ob6opyoosanue. MUKPOCKOTIBI IKOJIbHbIE, HA00p MOCYAbI, MUIIETKU U Mpe-
MapoBaJIbHBIEC UIJIbI, IPEMETHBIC, IIOKPOBHBIE CTEKJIA, HAOOPHI MUKPOIIPENapaToB JEMOHCTpAIH-
OHHBIE, CIIUPTOBKH, PACXO/IHbIE MaTepPHAaJIbl: MapJisl, OMHTHI, BaTa.

ITomemenne AJist caMoOCTOATEILHON padoThl o0ydaromuxcs, ayauropus Ne 311.

Ilepeuenv ocHo6HO20 060pYO0O6aHUA. CTONBI Ui 00YYAIOIINUXCS; CTYJbs Al 00y4Yaroluxcs;
CTOJ JUIsl IEJaroruyeckoro pabOTHUKA; CTYJ JUIsl M1€Jaroruuyeckoro paboTHUKA; HOYTOYK JUIsl IIpe-
M0/1aBaTeNs C BO3MOXKHOCTBIO MOJIKITFOUEHUS K ceTH «HTepHeT» u o0ecrieueHrneM JoCTyna B dJeK-
TPOHHYIO HH()OPMAIIIOHHO-00pa30BaTENbHYIO Cpely By3a; KOMITBIOTEPHI Il 00yYaIOIIMXCs C BO3-
MOKHOCTBIO MOAKIIOUEeHUS K ceTu «IHTepHeT» U obecrneueHueM J0CTyna B JEKTPOHHYI0 HHPOP-
MAaIMOHHO-00pa30BaTENbHYIO CPEy By3a; T0OCKa MEJIOBasl; SKpaH; MPOEKTOP.

3.2 UudopmanuonHoe obecrnedyeHue
3.2.1 OcHoBHAasl U IONOJHUTEILHASA YuyeOHAasl JIUTepPaTypa no JMCUMILINHE

1. AragonoBa, U. b. buonorus: 6a3oBelii ypoBeHs: yueOHuk / 1. b. Aradonona, A. A. Ka-
meHckuit, B. U. CuornazoB. — Mocksa: [Ipocemenue, 2024. — 271 c¢. — ISBN 978-5-09-
113524-4. — Texkcrt: osnexkTpoHHBIH / JlaHb: snekTpoHHO-OMONMHMOTeyHass cucrema. — URL:
https://e.lanbook.com/book/409217 (nara oOpamenus: 27.12.2024) — Pexxum qocTyma: uis aBTo-
pH3. IOJIB30BATEIIEH.

2. buonorus: 11-it knacce: 6a30Bblif ypoBeHb: yueOHuk / B. B. Ilaceunuk, A. A. Ka-
MeHckuid, A. M. Py6mos [u ap.]. — 6-e u3x., crep. — Mocksa: Ilpocsemenune, 2024, — 272 ¢. —
ISBN 978-5-09-112165-0. — TekcT: anekTpoHHbIH // JIaHb: 31€KTpOHHO-OMONIMOTEYHAsT cHUCTEMA.
— URL.: https://e.lanbook.com/book/409211 (nara obparenus: 27.12.2024). — Pexwum gocTyma:
JUIsL aBTOPU3. MOJIb30BaTENEH.

3.Cusornazos, B. W. buonorus: O6mas 6uomnorus. 11 ki1.: 6a30BbIif ypoBeHb: yueOHuK / B.
W. Cusornasos, U. b. Aradonosa, E. T. 3axapoBa. — 10-e u3zn., crep. — Mocksa: [Ipocseenue,
2022. — 208 c¢. — ISBN 978-5-09-087948-4. — Texkcrt: amekTpoHHbIH // JlaHb: 37I€KTPOHHO-
oubmunoreunas cucrema. — URL: https://e.lanbook.com/book/335093 (mara oOparmieHus:
27.12.2024) — PexxuM A0CTyMa: sl aBTOPU3. MOJIB30BATEIICH.

Jlono/THUTeIbHAS JIUTepaTypa

1. Ky3nenona, T. A. O6mias 6uonorus: yueonoe nmocodue s CIIO / T. A. Kysnernosa, U.
A. baxxenosa. — 2-e u3f., crep. — Caunkr-IlerepOypr: Jlanb, 2021. — 144 c¢. — ISBN 978-5-8114-
8543-7. — Tekct: anekTpoHHBIA // JlaHb: 3IEeKTpOHHO-OMOMMoTewyHass cucrema. — URL:
https://e.lanbook.com/book/177026 (nata oOpamenus: 27.12.2024) — Pexxum qocTyma: yis aBTo-
pH3. IOJI30BATEIIEH.

2. AragonoBa, . b. buonorus: 6a30Belii ypoBeHb: MPAaKTUKyM: yueOHoe mocodue / U. b.
AradonoBa, B. 1. CuormnazoB. — Mocksa: [Ipocsemenue, 2024. — 112 ¢. — ISBN 978-5-09-
112641-9. — Texct: osnexTpoHHbIH / JlaHb: 3nekTpoHHO-OMONMMOTeyHas cucrema. — URL:
https://e.lanbook.com/book/409214 (nara oOparenus: 27.12.2024) — Pexxum goctyma: is aBTO-
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pH3. OJIb30BATEIIEH.

3. Teiinmop, . buonorust: B 3 T. (kommiekr): yueonuk / J{. Tewinop, H. I'pun, V. CrayT; nox
penakiueii P. Conepa; nepeBon ¢ anrnwmiickoro 0. JI. Amuenkosa [u ap.]. — 12-e uzn. — Mocksa:
JIaboparopus 3uanuii, 2020. — 1463 ¢. — ISBN 978-5-00101-665-6. — TekcT: 31meKTpOHHBI# //

Jlanb: 31ekTpoHHO-OMOIMOTEeuHast cucrema. — URL: https://e.lanbook.com/book/151477 (nmata
obparmenus: 26.12.2024) — PexxuM jgoctyma: Jjisi aBTOPU3. MOJIb30BaTEIICH.
4. 3asn, P. I'. buonorus ans abutypueHtoB: yuyebHoe mocobue / P. I'. 3asmn. — MuHCK:

Bremmaiimas mkoma, 2022. — 639 ¢. — ISBN 978-985-06-3470-2. — Texkcr: amekTpoHHbIH // JlaHb:
aneKTpoHHO-OMOMoTeunas cuctema. — URL: https://e.lanbook.com/book/275648 (mata oOpare-
Hus: 26.12.2024) — Pexxum nocTymna: i1t aBTOPH3. TOJIb30BaTEIICH.

3.2.2 D1eKTPOHHO-0H0JIMOTeYHbIEe CHCTEMBbI, J1eKTPOHHbIE 0a3bl MEePUOAMYECKUX H3-
b €:9 80707

Kaxprii o0yuaromuiicss B TeYeHHE BCETO Meproaa o0ydeHHs 00ecTiedeH MHIUBUIYaIbHBIM
HEOI'PaHUYEHHBIM JJOCTYIIOM K 3JIEKTPOHHO-OMOIMOTEUHBIM CUCTEMAM, 3JIEKTPOHHBIM 0a3aM nepu-
OJINYECKUX U3JaHUH:

Hoctynubie IBC

1. DJIeKTpOoHHO-OMbMoTeunas cucrema "Jlann" - http://e.lanbook.com

Horosop Ne 61-EII ot 27.03.2024 1., nepuon nocryna ¢ 03.04.2024 r. no 02.04.2025 r., [o-
ctyn u3 jokanbHoU cetu KI'TIM KemI'Y cBoOGoanbIii, HeorpanudeHHbI, ¢ gomamnux [1K — aBTo-
PU30BaHHBIMN.

Komnekuus ®ITY 10-11 xn., uznarensctBo «lIpocBemenue», dorosop Ne 112-EIl ot
27.05.2024 r. Cpok netictBus goroopa 01.08.2024-31.07.2025

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

Horosop Ne 216 36¢ ot 18.03.2024, nepuoa nocryna ¢ 18.03.2024 r. mo 17.03.2025 r. [lo-
cryn u3 nokanbHOM cetu KITIM KemI'Y cB0oOOaHBIN, HeorpaHuyueHHbIH, ¢ nomamHux [1K — aBro-
PU30BaHHBIMN.

3. D1eKTPOHHO-0uOIMoTeuHas cucTtema «kOQpaii» - http://urait.ru.

Horosop Ne EII01-223/2024 ot 01.02.2023 r., mepuoa nocryna c¢ 17.02.2024 r. no
16.02.2025 r. Joctym u3 nokansHO# cetrt KI'TIM KemI'V cBoOGomHBIH, ¢ momamaux [1K — aBTOpH-
30BaHHBIN.

DJIeKTPOHHbIe OM0IHOTEeYHbIEe pecypehbl:

1. ONEeKTpOHHAs NOJHOTEKCTOBas 0a3a JaHHBIX NEPHOAMYECKHUX M3AaHUH 1O 00me-
CTBEHHBIM W rymMaHuTapHbiM Haykam OO0 «UBUC», https://dlib.eastview.com. JloroBop Ne
308-IT ot 27.12.2023 r nepuon noanucku ¢ 01.01.2024 r. mo 31.12.2024 r., 10CTyI NperOCTaBIs-
ercs u3 nokansHoM cetn KI'TIN KemI'V.

2. Hayunas nekTponnas o6udamorexa — http://elibrary.ru.

Jloctyn K OTAENbHBIM NEPUOANYECKUM M3JIaHUSAM. JlocTyn K OTAEIbHBIM MEPUOIUYECKIM
m3nanuaM. Jlorosop Ne SU-365/2024 ot 28.12.2023 r. nepuoxa noanucku c¢ 01.01.2024 r. no
31.12.2024 r. JlocTyn aBTOPHU30BAHHBIN.

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

KITIM KemI'V sBnserca ywacTHUKOM H mnosbs3oBarterieM MODbB. JloroBop Ne 34 or
30.09.2020 r. (moroBop Oeccpounblii). Jloctyn u3 nokansHoit cetn KITIM KemI['Y cBoGoaHBINH, C
nomamrHux [1K — aBTopn30BaHHBIN.

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

HNHpopmannoHHbIE pecypChl:

1. WNudopmannoHHo-cripaBoOUHbIN pecypc mo Ouosnoruu. Ha caiite mpeacraBneHa uH-
¢dbopmarus no obueit 6uonoruu. JlocTynmHoO nmpencTaBieHbl MaTepuaisl U (poTorpaduu, cxemsl, He-
00XO0MMBIE JJIsl COCTaBIICHHS YPOKOB, a Tak ke npu noaroroske k EI'D. http://www.cellbiol.ru/.

2. Caiit «buomnorus. DnaexTpoHHbIH yueOHUK». Pa3nen VIHTepakTHBHbBIE SKCKYypCUU IO
Ouosioruu 1 OKpyxkaromemy mupy. Ha 3Tom caiite npeacraBieHbl HOBOCTH HAyKH OMOJIOTHH, TOJ-
OOpKHM MHTEPECHBIX MaTEPHAJIOB 0 Pa3HBIM pasjenam ouosorum. hitp://www.ebio.ru/index-1.html

3.3 O01mme TpeOGOBAHUSA K OPraHu3anuu 00pa3oBaTeIbHOI0 Mpouecca
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VYyeOHast TUCHMITIMHA SBISIETCS BAXKHBIM 3JIEMEHTOM B (POPMHPOBAHUHU €CTECTBEHHOHAYY-
HOM COCTaBIIIONICH B cHCTeMe MPOPeCcCHOHATBHOW MOATOTOBKH. B cojepkaHuM MpOTrpaMMBbI
IIPEYyCMOTPEHO IOCIIE0BATEIBHOE COTJIACOBAHME M3Yy4yaeMOro Marepuaia ¢ IpyruMH JAUCLUILIU-
Hamu/mpoeccuoHaTbHBIMU MOAYJISIMU Y4eOHOTO MJIaHa CHEeIIHaIbHOCTH.

Oco0eHHOCTSIMHU ITPOrpaMMbl Y4EOHOH TUCHUIIINHBI SBIISIOTCS!

— YETKO BBIpa)KE€HHAsl IPAKTUUECKAsl HAIIPaBJIEHHOCTb;

— HMHCTPYMEHTAJIbHBIN XapaKTep 3HaHUM;

— HCHOJIBH30BAHUE HA 3aHATHIX COBPEMEHHOW AMIAKTHUECKOM Oa3bl.

Teopetnueckue 3aHATUS TPOBOAITCS B (hopMe JIEKIUN pa3IUYHOro BUAA, B TOM YHUCIIE UH-
TEPaKTUBHBIX, MPOOJEMHBIX. Ha MpakTHYeCKNX 3aHSATHSIX BBITOJHSIOTCS NMHUCHBMEHHBIE U yCTHBIC
3a/1aHMs], HAPABIICHHbBIE HA 3aKPEIICHUE MTOTYYEHHbIX 3HAaHUM.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCIIUIIJIMHbI

Tabmuna 4.
Pe3ynbTarhl 00y4yeHus Pazngen/Tema @®opMbI U METOAbI KOH-
TPOJIsl M OLIEHKH pe3yJib-
TATOB 00y4YeHUs
OK 01. Beibupats criocoOsr P1,Temsr 1.3,1.4,1.5,1.6 KontponbHas padota
pelieHus 3aaau npodeccuo- P2, Temst 2.7 — 2.12 3anonHeHue Tabauiy
HAJIBHOW JI€SITEIbHOCTH MIPHU- P4, Temn1 4.1 —4.4 @poHTaIBHBINA OIIPOC
MEHUTEIBHO K Pa3IMYHbIM P 5, Temnr 5.1,5.2.1,5.2.2, [ToaroroBka ycTHBIX co-
KOHTEKCTaM. 5.2.3,5.24,5.25 0O1IIeHUI ¢ TIpe3eHTalNeH
P 6, Temsl 6.1, 6.2 JlaGopaTopHbIie pabOThI
OK 02. Mcnons30BaTh coOBpe- P1,Temrr 1.1,1.2,1.3, 1.4, PazpaboTtka rioccapus
MEHHBIE CPEJICTBA IMOUCKa, 15,16,17,18,1.9 Tect 110 Bonpocam JIEKIUU
aHaJIM3a U UHTEPIPETALUU P2, Temsr 2.1 - 2.12 TecT no paznenam
nHpopManuu u nHGOpMaIu- P 3, Temsr 3.1 — 3.5 Pewrenue 3anau
OHHBIC TEXHOJIOTHH JIJIs BBI- P4, Temr14.2,4.3,44,4.5 OueHuBaemasi JUCKYCCHUS
MOJIHEHUS 337124 mpodeccuo- P 5, Temnr 5.1,5.2.1,5.2.2, CocraBieHHE CXeM
HaAJIbLHOH JIeSITEILHOCTH. 5.2.3,5.2.4,5.25 Brimonnenue sx3aMeHaru-
P 6, Temr1 6.1, 6.2 OHHBIX 3aJaHUMN

OK 07. ConeiicTBOBaTH CO- P4, Temr1 4.1,4.2,4.3,4.4, IIpome:xxyTouHnasi arrecra-
XpaHEeHHUIO OKpy Katollei cpe- | 4.5 oHs:
IIbI, PECYPCOCOEPEKEHUIO, P 6, Temsl 6.1, 6.2 1 cemecTp — TECTHpOBaHUE
MIPU-MEHATH 3HaHUs 00 u3Me- 2 ceMecTp — 3a4eT C OLEH-
HEHUU KJIMMATa, TIPUHITATIBI KOM
OepeKIIMBOTO POU3BO/ICTBA,
3¢ PeKTUBHO IEHCTBOBATH B
Ype3BBIYAHBIX CUTYAIIHSIX.

Cocrasuresb padoyeil MporpaMmMsl 1M CHHUILIMHbI:

I'opoxosa JI.I'., monent kad. EcTecTBEHHOHAYYHBIX JUCIUILUIHH
@D.U.0. dondcnocme, naumenosanue kagheopvl




