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1. OBIIASI XAPAKTEPUCTHKA PABOYEN MPOTPAMMBI
OBIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI O/1.13 BUOJIOT'UA

1.1 MecTo AuCHUILNIMHBI B CTPYKTYype o0pa3oBare/bHOi nporpammbl CITIO
O6meoOpazoBarenpHas auctumummaa  OJ[.13  «buomorus» sBaseTcs 00s3aTENBHOM  YaCThIO
0011e00pa30BaTeabHOrO UKIA BXOAsMENH B oOpa3oBareinbHyto nporpaMmmy ®I'OC COO npu noaroroBke
CIIEIMAJIMCTOB CPEHETO 3BeHA Ha 6a3e OCHOBHOTO 00111eT0 00pa3oBanus, B coorBeTcTBrr ¢ @I'OC CIIO no
crneruansHocTH 31.02.07. Cromaronoruueckoe aeiio B OI'BIIOY «MMK».
[TpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJIEP)KAHKE BBIOUpAETCs M0 00BbeKTy u3ydeHus “JKuBOTHBIC”,
“Pacrenus’ u “YUenoBex”.
O0bekT u3yuenus “YesmoBek” onpeaesieH aiaa cneuranbHoctu 31.02.07. CTomaToioruyeckoe Jieo..
[Tepuon oOydeHHst U pacmpeleeHre 0 CEMECTpaM OIpeneiseT oO0pa3oBaTeIbHAS OPTaHHU3AIUS C
Y4€TOM HEOOXOJIUMOCTH TPOXOXKJICHUS pasjesia 6 B BECEHHHH NEPHOJl, YTO CBSI3aHO C IOCTAHOBKOM
OMOJIOTUYECKOTO AKCIIEPUMEHTa, a TaKXKe C Y4ETOM JIOTUKU (DOpPMHpPOBAHUS MPEIMETHBIX PE3YJIbTATOB,
0o0mux W TPOo(EeCcCHOHATBHBIX KOMIETCHIIMH, MEXMIPEIMETHBIX CBS3€H C JIPYTUMH JIUCHHUIUIMHAMH
o0m1eo0pa3oBareabHOro U 00IepodeCcCHOHATBHOrO UKIOB yaeOHoro miana OITOI.

1.2. Ilesu 1 IUIAaHUPYeMble pPe3yJbTaThl 0CBOCHHUS AUCHHUILINHBI:

1.2.1. Hean aucuMnJInHbI

Hean: popMupoBanue y 00ydarommxcss CUCTEMbl 3HAHUI O pa3/IMYHBIX YPOBHSX JKU3HU CO 3HAHUEM
COBPEMEHHBIX ITPEJICTABICHHH O )KUBOM MPUPO/IE, HABBIKOB 110 MIPOBEJCHUIO ONOJIOTUYECKUX UCCIIeI0BaHUN
C COOJIIOICHNEM STHYECKHUX HOPM, apTYMEHTUPOBAHHON JINYHOCTHOM MO3UIIMH IO OEPEKHOMY OTHOIICHHUIO
K OKpY’Karolel cpeze.

3apaum:

* nosiyyeHHe (yHIAMEHTANbHBIX 3HaHMUH o Ouosorndyeckux cucremax (Knerka, Opranusm,
Honynsamus, Bun, Dxocucrema); UCTOpUM pa3BUTHUSL COBPEMEHHBIX IPEICTaBICHUM O JKMBOM HPUPOIE,
BBIJJAIOIINXCSL OTKPBITHSX B OMOJIOTMYECKON Hayke; posid OHMONOrMYeckod Hayku B (HOPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTUHBI MUpa; METOAAX HAyYHOI'O [TO3HAHUS;

* OBJIAJICHHE YMEHHUSIMH JIOTMYECKH MBICTUTh, 000CHOBBIBATh MECTO M POJIb OMOJIOTHUECKUX 3HAHUH B
MPAKTUYECKOHN JESITEIbHOCTH JIIO/IEH, Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHI; ONIPEAENTh dKUBbIE 0OBEKTHI B
IPUPOJIE; MPOBOANUTH HAOIIOIEHUS 32 SIKOCUCTEMAMHU C LIEIbI0 UX ONUCAHMS U BBISBIEHUS €CTECTBEHHBIX U
AQHTPOIOTEHHBIX U3MEHEHH; HAXOUTh U aHATU3UPOBATh NH(POPMALIUIO O KUBBIX 00BEKTaX;

* pa3BUTHE TII03HABATENIbHBIX WHTEPECOB, WHTEIUIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH
oOyyaroluxcsi B Mpolecce U3ydyeHUs OMOJIOTMYECKUX SIBICHUN; BBIJAIOLIMXCS JOCTHXKEHUN OuoJoruw,
BOILE/IIINX B OOIIEYETIOBEYECKYIO KYIbTYPY; CIOKHBIX U IPOTUBOPEUUBBIX MyTEH Pa3BUTHS COBPEMEHHBIX
HAyYHBIX B3IJIAI0B, UAEH, TEOPH, KOHIIENIIHIA, THIIOTE3 (O CYLIHOCTU U MIPOUCXOXKACHUN )KU3HH, YETTOBEKA)
B X0/1€ pa0OTHI C pa3IMYHBIMU UCTOYHUKAMH HH(POPMALINH;

* BOCNHTaHUE YOEXJAEHHOCTH B HEOOXOJUMOCTU IIO3HAHUS KUBOW NPUPOABI, HEOOXOIUMOCTU
PaLMOHATIBHOTO MPUPOAONOIb30BAHUS, OEPEKHOI0 OTHOIIEHHUS K MPUPOIHBIM PecypcaM U OKpY’Karolien
cpene, COOCTBEHHOMY 3/I0pOBbIO; YBa)KEHHS K MHEHHUIO OIIMOHEHTAa MpHU OOCYKJIEHUU OHOJIOTMYECKUX
npobiewm;

* UCIOJb30BaHUE MPHOOPETEHHBIX OMOJOTMYECKUX 3HAHUM MU YMEHUH B MOBCETHEBHOM >KU3HH IS
OLICHKM IIOCJIEACTBUM CBOEH JEATEIbHOCTH (M JEATEIbHOCTH JPYIMX JIIOJEH) MO OTHOLIEHUIO K
OKpY’Karolllel cpefie, 3I0pOBbI0 JPYTUX JIIOJEH U COOCTBEHHOMY 3/10pOBbIO; 0OOCHOBaHHME U COOJIO/IEHUE
Mep Npo(UIaKTHKH 3a00JeBaHUN, OKa3aHHE IEpBOM MOMOIIM IpH TpaBMaX, COOJIOACHUE MPABUI
MOBE/ICHUS B IIPUPOJIE.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOECHHMSI 00IIe00pa30BaTeIbHON IUCHMIUIMHBI B
coorBercTBUU ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHue AUCUUIUIMHA UMeeT npu popmupoBanuu u pa3sutuu OK u [1K:



Kon n
HAHMEHOBaHMHE
GopMupyembIx
KOMIIeTeH U

l'[.nalmpyeMble pe3yJbTaThbl 0CBOCHUA TUCHHUIIJINHBI

Oomue

I[I/ICIII/IHJII/IHapHLIe

OK 01. Beibupats
CIOCOOBI PeIICHUs
3amad
npodeccnoHaTBEHOMI
JeSTEITbHOCTH
NPUMEHUTEIHHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy/10BOr0 BOCIIUTAHUSA:

- TOTOBHOCTb K TpPYIy, OCO3HaHHE IEHHOCTH
MacTepcTBa, TPYAOI00UE;

- TOTOBHOCTb K aKTHUBHOW JEATEIbHOCTH
TEXHOJIOTUYECKON M COLMaNbHOM HalpaBIEHHOCTH,
CMOCOOHOCTh ~ MHHIMUPOBATh,  IUIAHUPOBATH U
CaMOCTOSITENILHO BBINOJIHATh TAKYIO 1€ATEIIbHOCTD;

- HHTEpeC K Pa3INYHBIM cdepam
npoeCcCHOHATILHOM 1eATebHOCTH,

OBnazneHue  yHHUBEpCAIbHBIMU
[I03HABATEIbHBIMU JCHCTBUSIMMU:

a) 0a30BbIe JTOTHYECKHE 1€ CTBUS:

yaIeOHBIMU

- CaMOCTOSITeNbHO  (OpMYJIHUpOBaTh U
aKTyaJIM3upoBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBAaTb CYIIICCTBCHHblf/'I IMPU3HAK WA
OCHOBaHUSl JUId CpaBHEHUS, Kilaccupukanmuu u
0000IIICHHS;

- OmpeneisaTh IeNu JesTeNbHOCTH,
mapaMeETphl U KPUTECPHUU UX JOCTUIKCHUSA

- BBISIBJISITh 3aKOHOMEPHOCTH M TPOTUBOPEUHS B
paccMaTpruBACMBIX SABJICHUAX,

- BHOCHUTh KOPPEKTHUBBI B JCSITEIHHOCTD,
OLICHHUBATH COOTBETCTBHUEC PE3YIbTATOB OeJIsIM,
OILICHUBATh PUCKU MOCIEICTBUIN AEITETbHOCTH;

- pa3BUBATh KPCATUBHOC MBIIIJICHUC
pEIIeHNH KU3HEHHBIX MPoOIeM

0) 0a30BbIe HCCJIeI0BaATEIbLCKUE 1eHCTBHS:

- BJIQJICTh HaBBIKAMU y4eOHO-
WCCIICIOBATEIILCKOH ¥ MPOCKTHOH  JIeATEIHHOCTH,

3aJaBaTb

pu

- chopMUpOBaTh 3HAHUS O MeCT€ U poJd OHUONOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B (HOPMUPOBAHMHM COBPEMEHHON €CTECTBEHHOHAYYHOU
KAPTUHBI MHUpa, B INO3HAHUM 3aKOHOB MPUPOJbl M PEIIECHUU >KU3HEHHO
BAYKHBIX COLMAIIBHO-ITUYECKUX, SIKOHOMUUYECKUX, IKOJIOTMUECKUX MPOoOsIeM
YEeJIOBEUECTBa, a TaKKe B  PEIIEHUH BONPOCOB  PaLMOHAIBHOTO
PUPOAONOIB30BaHUSA; B (POPMHUPOBAHMHM IEHHOCTHOTO OTHOIICHUS K
npupojie, OOIIECTBY, YEIOBEKY; O BKJIAJIe POCCUNUCKUX U 3apyOekKHBIX YUEHBIX
- OMOJIOTOB B pa3BUTHE OMONOTHH; (PYHKIIMOHAIEHOW IPAMOTHOCTH YEJIOBEKa
JUISL peIlIeHUs KU3HEHHBIX MPo0eMm,

- YMETH BJIQJIETh CUCTEMOM OMOJIOTHYECKUX 3HAHUH, KOTOpPasi BKIIIOYAET:

OCHOBOTOJararnue OUONIOrHUecKUe TEPMUHBI M TOHSATUS (3KU3Hb,
KJIETKA, TKaHb, OpPraH, OPraHu3M, BUJ, MONYJALHUSA, SKOCUCTEMA, OUOIIEHO3,
ouocdepa; MeTadOIU3M, TOMEOCTa3, KIETOYHBI HWMMYHHTET, OMOCHUHTE3
Oenka, OMonoIUMEDHI, JTUCKPETHOCT, caMOperyJIsiius,
CaMOBOCIIPOU3BECHUE, HACJIEICTBEHHOCTb, W3MEHYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

6uosiornyeckue Teopun: kiaerounas reopus T. [lIBanna, M.1neiinena,
P. BupxoBa; kioHanbHO-ceNEeKTUBHOTO UMMyHHTeTa [1.Jpmux, W.N.
MeuHHKOBa, XpOMOCOMHAasl TEOpHs HaciencTBeHHOCTH T. Moprana, 3akoH
3aponbimieBoro cxonacrsa K. bapa, sBomounonnas teopuss Y. [lapBuHa,
CHUHTETHUYECKAsl TEOpHUs 3BOJIOLMH, Teopus aHrponoreHesa Y. JlapBuHa;
Teopusi ouoreoneHoza B.H. Cykauéna; yuenus H.W. BaBunosa - o Llentpax
MHOT000pa3us 1 MPOUCXOXKICHHS KyIbTypHBIX pacTenuit, A.H. Cesepriona -
0 IMyTSAX ¥ HampaBieHusX sBostonnn, B.1. Bepraackoro - o 6uocdepe;

3aKOHBI (€JMHOOOPAa3Hsi HOTOMKOB MEPBOr0 MOKOJICHUS, paclIeTIeHUs
MPU3HAKOB, HE3aBUCUMOr0 HacleAoBaHus mpu3zHakoB [. Menpgens,
CLIETUIEHHOTO HAclI€0BaHUs NPU3HAKOB U HApYyILICHUs CLEIUIEHUs reHoB T.
MopraHna; roMoJIOTHYECKUX PSIOB B HACIEACTBEHHON m3MmeHuumBoctu H.U.
BaBunoBa, renernueckoro paBHoBecuss JDx. Xapau u B. BaiinGepra;
3apozsieBoro cxonacta K. bapa, Ouorenernaeckoro 3akona . ['exkernst, .
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HaBBIKaMU pa3perieHus mpooiem;

- BBIABJIATH HpI/I‘II/IHHO-CJIGIICTBCHHbIe CBiA3U U
aKTyaJIM3UpPOBATh 3aJlady, BBIABUTATh THIIOTE3y €e
peH_IeHI/ISI, HaxXOIUTh aprMCHTBI IJIA 40Ka3aTcJIbCTBaA
CBOMX YTBEP)KICHHUH, 3aJaBaTh MapaMeTpbl U
KPUTEPHUU PEIICHUS;

- aHAJM3UPOBAThH IMOJIYUCHHBIC B XOJI¢ PEIICHUS
3a1a4u pe3yJIbTaTBI, KpI/ITI/I‘-IeCKI/I OLICHUBAaTh HUX
JOCTOBEPHOCTh, IIPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBUSX;

- YMETh MEPEHOCHUTH 3HAHUS B IMO3HABATEIHHYIO
Y IPAKTHYECKYIO 00JIaCTH KU3HEACITCILHOCTH;

- YMETh HWHTETPHPOBATh 3HAaHUS M3 Pa3HBIX
MPEAMETHBIX 00JIaCTeH;

- BBIABHUI'AaTh HOBBIC nacu, npeajiaraTb
OPHUI'MHAJIBHBIC MTOAXOJAbI U PCUHICHU A,
- CIIOCOOHOCTD Hux HCIIOJIB30BaHHUA B

IT0O3HABATEIILHONW U COLMAIBHON IPAKTUKE

Mirosepa);

MPUHLMIIBI (YUCTOTHI FaAMET, KOMILJIEMEHTAPHOCTH);

npaBwia (Munumyma FO. JIubuxa, 3KOJIOTMYECKOW MUpaMHIbI YHUCEIl,
OroMacchl U YHEPTUN);

runote3bl  (koanepBatHoit A.M. Omnapuna, nepBu4yHOoro OynaboHa JIXk.
Xomnpaeitna, mukpocdep C. @okca, pudozuma T. Yek);

- chopMUpOBaTH YMEHHUS PACKPbIBATh COJAEPKAHME OCHOBOIIOJATAIOIINX
OMOJIOTMYECKNX  TEOpUA W  TUIOTE3:  KIETOYHOW, XPOMOCOMHOM,
MYTallMOHHOW, HBOJIOLMOHHON, MPOUCXOXKICHUS KU3HU U YEIOBEKa;
BJIQ/ICHUE CHCTEMOM 3HAHMN 00 OCHOBHBIX METOJAaX HAY4YHOI'O MO3HAHWUA,
UCIIONB3YEMBIX B OHOJIOTUYECKUX MCCIEAOBAHUAX KHUBBIX OOBEKTOB U
9KOCHUCTEM (OMMCaHHE, U3MEPEHHE, TTPOBEICHNE HAOIIOACHUI); criocobamMu
BBISIBJICHUS U OLICHKH aHTPOIIOI'€HHBIX U3MEHEHUH B IPUPOJIE;

- copMUpOBaTh YMEHHUS PACKPHIBATh OCHOBOIIOJIATAIOIIKE OHMOJIOTMYECKUe
3akoHbl U 3akoHoMepHocTH (I'. Mennens, T. Moprana, H.J. BaBunosa, D.
I'exkens, ®. Mrwounepa, K. bapa), rpanunbl ux NpuMEHUMOCTH K YKUBBIM
CUCTEMaM;

- YMETb BBIJENATH CYILIECTBEHHBIEC TPU3HAKU:

CTPOEHHS BUPYCOB, KJIETOK IMPOKAPHOT U 3YKAPUOT; OJHOKIETOUHBIX U
MHOTOKJIETOUYHBIX OPraHU3MOB, BHUJOB, OHOI€OLEHO30B, 3KOCUCTEM U
ouocdepsr;

CTPOEHMS OPTaHOB U CHCTEM OPraHOB PAaCTEHUH, )KUBOTHBIX, YEJIOBEKA;
MIPOLIECCOB KU3HENEATEIbHOCTH, MPOTEKAIOIIMX B OpraHU3Max pacTeHH,
KUBOTHBIX U YEJIOBEKA;

OMOJOrMYEeCKHX  IpoleccoB: oOMeHa BemiecTB  (MeTadoyn3M),
UHPOpPMALIMM ¥ TPEBPAllCHUs HHEPruu, OpOoXKeHHs, aBTOTPOPHOrO U
reTepoTpopHOro THUIOB MHUTaHUSA, (POTOCHHTE3a M XEMOCHUHTE3a, MHUTO3a,
Meilo3a, rameroreHesa, 3MOpUOreHe3a, MOCTIMOPUOHATIBHOIO pPa3BUTHA,
Pa3MHOXKEHHUS, WHAMBHIYaJbHOTO pa3BUTHs oOpraHu3Ma (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, TeTepo3uca; IEHCTBUH MCKYCCTBEHHOro 0TOOpa,
CTaOUITM3UPYIOLIETO, TBUXKYILErO M Pa3pbIBAIOIIEr0 €CTECTBEHHOIO 0TOOpa;
QUIONAaTPUUYECKOT0 M CUMIATPUUYECKOTO  BUI000pAa30BaHUS;  BIUSHUS
JBUKYIIUX CHJI 3BOJIONUHM Ha FeHO(OH I MOMYJISIHUU; TPUCITIOCOOIEHHOCTH
OpPraHu3MOB K cpele OoOMTaHWs, YepeloBaHMs HampaBICHUH SBOJIIOLNY;
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KPYrOBOpPOTa BEIIECTB M MMOTOKA SHEPTUH B SKOCHCTEMAX;
- IPUOOPECTH OMBIT MPUMEHEHHUSI OCHOBHBIX METOJOB HAayYHOT'O MO3HAHMSA,
UCIIOJIB3YEMbIX B OHMOJIOTHU: HAONIOJEHUS W OIMCAHHS KHBBIX CHCTEM,
MPOIECCOB U SIBJICHUH; OpraHM3allid W TPOBEACHHS OHOJIOTMYECKOTO
OKCIEPUMEHTA, BBIIBIDKCHHSI THIIOTE3, BBISIBISTH 3aBHCHUMOCTH MEXIY
UCCIIEAYEeMbIMH BEITUYMHAMH, OOBSCHATH IONYYCHHBIE pPE3ylbTaThl U
(OpMYIIHPOBATH BBIBOJIBI C MCIIOJIF30BAHHEM HAayYHBIX MOHSATHH, TEOpUH U
3aKOHOB;
- chopMupoBaTh YMEHHS BBIICIATH CYNICCTBEHHBIC NPU3HAKUA BUPYCOB,
KJIETOK TPOKAPUOT M OYKAPHOT; OMHOKJIETOYHBIX W MHOTOKJIETOYHBIX
OpPraHU3MOB, BUJIOB, OMOTI€OIICHO30B U SKOCHCTEM; OCOOCHHOCTH MPOIECCOB
oOMEHa BEUIECTB W TMPEBpAIlEHUs] JHEPrUU B KJETKe, (HOTOCHHTE3a,
TUTACTHYECKOTO U YHEPreTUYECKOro 0OMEHa, XeMOCHHTE3a, MUTO03a, Mei03a,
OIIJIOJIOTBOPEHHUSI, Pa3BUTHS M PA3MHOXKCHHS, WHAWBUIYAIBHOTO PA3BUTHS
opranusma (OHTOreHe3a), 60pbhObI 3a CYIIECTBOBAHUE, ECTECTBEHHOT'O 0TOOPA,
BU000pa30BaHMsl, MPUCHOCOOICHHOCTH OPraHU3MOB K Cpeie OOuTaHWs,
BIMSIHASL KOMITIOHEHTOB  3KOCHUCTEM, aHTPOIOICHHBIX HW3MCHEHHHA B
HKOCHCTEMAX CBOEH MECTHOCTH, KPyroBOpPOTa BEUIECTB W TPEBpalICHHE
sHepruu B onocdepe;
- copmupoBaTh yMEHHUS MPUMEHATH MOTYyYCHHbIE 3HAHUS 1 OOBICHEHUS
OMOJIOTUYECKUX TPOIECCOB W SBICHHWHA, UISI TPUHATHS TPAKTHIECKUX
peleHni B TOBCEIHEBHOW >XU3HU C IIeNbl0 oOecrieyeHHus O0e30MacHOCTH
CBOETO 3JI0OPOBBSI M 3/I0POBBSI OKPY>KAIOMINX JIFOJIEH, COOTIOIEHUS 3T0POBOTO
o0pa3a *H3HH, HOPM T'PaMOTHOTO MOBEJEHHsS B OKpPY)KAIOLIEH MPUPOIHOMN
cpeae; TOHUMaHHWE  HEOOXOAMMOCTH  HCIOJB30BAHMUSA  JTOCTHIKCHUH
COBPEMEHHOM  OuoMoruM W OMOTEXHOJOTHMH AN palMoOHaIbHOTO
MIPUPOJIOTIOIE30BAHHS, YMEHHE  HCIIOJIb30BaTh COOTBETCTBYIOIIHE
apryMeHTbl, OMOJIOTUYECKYI0  TEPMHHOJIOTUIO M  CHUMBOJHKY  JJIS
JI0Ka3aTelbCTBA POJICTBA OPTaHW3MOB pa3HBIX CHCTEMATHYECKHX TPYIIIT;
B3aMMOCBSI3U OPTaHU3MOB U CpeJlbl OOMTaHUs; €IUHCTBA YEIIOBEUECKUX Pac;
HEe00X0IMMOCTH 37J0POBOT0 00pa3a KU3HU, COXPaHEHUS Pa3HOOOpa3us BUIOB
U DKOCUCTEM, KaK yCJIOBHUS COCYIIECTBOBAHMSI TPUPO/IBbI M YEIIOBEUECTBA;

- c¢(opMHUpPOBATh YMEHUS pelIaTh OMOJIOTHYECKUE 3a/1a4H, COCTABIISATH
TeHOTUITUYECKHE CXEMbl CKPEIIMBAaHUS JI1 PAa3HBIX THUIIOB HACIEIOBAHUS
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IPU3HAKOB Y OPTaHU3MOB, COCTABIISTh CXEMbI IIEPEHOCA BEIIECTB U SHEPTUU
B D3KOCHCTEMAX (I_ICHI/I IIUTaHUA, IIUIICBBIC CeTI/I), BbIABJIATE MMPUYUHHO-
CIIC/ICTBEHHBIC CBSI3U MEXIy HCCIIEAYEMBIMU OMOJIOTHYECKHMMHU OOBEKTaMH,
nponeccaMm U ABJIICHUAMM, [€JIaTb BBIBOJAbI W ITPOTHO3bI HAa OCHOBAHUH
HOJTYYCHHBIX PE3yNbTaTOB;

- chopMupoBaTh YMEHUS KPUTHUECKH OLCHUBATh HH(OPMAIIHIO
OMOJIOTMYECKOTO COZEPIKAHMS, BKJIIOYAIOUIYIO IICEBJIOHAYYHbIC 3HAHHS W3
pa3IMYHBIX HCTOYHHUKOB (CpPEICTBa MAacCOBOM uWH(pOpMaIMM, HAYYHO-
NONYJISPHBIE ~ MaTepuaibl); HHTEPIPETHPOBATh  ITHYECKHE  ACIEKTHI
COBPEMEHHBIX HCCIEAOBAaHUN B OWOJIOTHH, MEAMIIMHE, OMOTEXHOJIOTHH,
paccMarpuBaTh TIIO0AIBHBIE JKOJIOTHYECKHE IMPOOJIEMBbI COBPEMEHHOCTH,
(hopMHPOBATh 1O OTHONIICHUIO K HUM COOCTBEHHYIO TIO3WIIMIO, YMEHHUE
OLICHMBATh JITUYECKHE ACHEKTHl COBPEMEHHBIX HCCIEIOBAaHMH B 00JacTH
OMOTEXHOJIOTHH 51 FEHETUYECKUX  TEXHOJIOTMI (KIIOHUpOBaHUE,
VICKYCCTBEHHOE OIUIOJJOTBOPEHHUE, HANpPaBJICHHOE HW3MEHEHHE T'€HOMa |
CO3JIaHNE TPAHCTEHHBIX OPTaHU3MOB);

- chopMHpOBaTh yMEHHs CO3/1aBaTb COOCTBEHHBIC IHCHMECHHBIC H
YCTHBIE COOOLIEHHS HA OCHOBE OMOJIOTNYeCKO HH(OPMALIMK U3 HECKOIBKUX
HUCTOYHUKOB, I'PaMOTHO HCIIOJIL30BATh MOHSTUHHBIN arrmapar 6I/IOJ'[OFI/II/I;

- YMeTb BBIIBUraTh T'MIIOTE3bl, MPOBEPATh MX HKCIEPUMEHTAIbHBIMU
cpeactBaMu, (GopMyIupys 1eTh UCCIEAOBAaHUS, aHATN3UPOBATH ITOTy4YECHHBIE
pe3ysbTaThl U J1e1aTh BHIBO/IBI,

- TpPUHUMATh Y4YacTHe B HayYHO-MCCIIEIOBATEILCKOW padoTe I1o
OMOJIOTUH, SKOJIOTHH ¥ MEIULIMHE, IPOBOAMMOI Ha 6a3e MIKOJIbHBIX HAYUHBIX
o0uiecTB W MyOJUYHO MPEACTABIATH IOJYyYEHHBbIE pe3ynbTaThl Ha
YYEHHUYECKUX KOH(PEpEeHIMSIX pa3HOro YPOBHS;

OK 02. Ucnonb30BaTh
COBpEMEHHBIC
CpeICTBa MOUCKA,
aHajgu3a u
HUHTEPIPETAINH
uH(popMaluu U
nH(OpMaIIMOHHBIE
TEXHOJIOTHH ISt

B o0nacti 1eHHOCTH HAyYHOTO MO3HAHUS:

- c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH M OOIECTBEHHOW NMPaKTUKHU, OCHOBAHHOTO Ha
JMajore KyJIbTyp, CIOCOOCTBYIOILEIO OCO3HAHHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHpE;

- COBEpIICHCTBOBAHUE S3BIKOBOM M YMTaTEIbCKOU
KYJIbTYpbl Kak CpEJICTBA B3aUMOJCHCTBHUS MEXIY

- cpopMHpOBaTH YMEHHS KpPUTHYECKH OIIEHHWBATh WH(POPMALHUIO
OHMOJOTMYECKOr0 COJIEpKaHus, BKIIOYAIONIYIO IICEBJOHAYYHbIE 3HAHUS W3
pa3MYHBIX HMCTOYHHUKOB (CpPEeICTBa MAaccOBOM HH(poOpMalMu, HAy4HO-
MOMYJISIPHbIE ~ MaTepuajbl); HUHTEPHPETUPOBATH  OTUYECKHUE  ACHEKTHI
COBPEMEHHBIX MCCIIEJOBAaHUI B OMOJIOTHH, METUIIMHE, ONOTEXHOJIOTUH;

- UHTEPIPETUPOBATH ITHUECKHE aCIIEKThl COBPEMEHHBIX UCCIIeI0BaHUIN
B Ouosioruu, MeAMLUHe, OMOTEXHOJOTMH; paccMaTpUBaTh IJI00AJIbHBIC
9KOJIOTHYECKHE NMPOOIeMbl COBPEMEHHOCTH, (POPMHUPOBATH O OTHOLIECHHIO K
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BBIMTOJTHEHUS 33124
npodeccnoHaTBEHOMI
JEATSIbHOCTH

JIOAbMU Y IIO3HAHUA MHPaA;
- OCO3HAaHHUC NI CHHOCTHU HaquOfI JACATCIIBHOCTH,

TOTOBHOCTb OCYIIECTBIISATh IPOEKTHYIO u
MCCIIEIOBATENBCKYIO IEATEIbHOCTh HHUBUIYaTbHO U
B TPYIIIE;

OBnanenue YHHUBEpCAIbHBIMU y4eOHBIMU

M03HABATEIbHBIMHU JICHCTBHSIMU:

B) paboTa ¢ nH(popMaIue:

- BIAJACTh HABBIKAMH MOJy4YCHUS HH(OpMALUU u3
NCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOATECIIBHO
OCYIIECTBIIATh TOUCK, aHAIU3, CHCTCMAaTH3alUi0 M
UHTEpIpeTaluio MH(OPMalMU pa3IUYHbIX BUAOB U
bopM npeicTaBICHNUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (POpMaTax ¢ yueToM
Ha3Ha4YCHUs HH(OpMAIMK ¥ LEJIECBOW ayJIUTOPHH,
BBIOMpas ONTUMANbHYIO (OPMY NPEIACTABICHHUS H

BHU3yaJIU3alUU;
- OLIGHHMBATh  JIOCTOBEPHOCTh,  JIETUTUMHOCTH
uH(popMalMy, €€ COOTBETCTBHE IPAaBOBBIM U
MOPaJIbHO-ITUYECKUM HOpPMaM;

- UCHOJB30BaTh CpeACTBa HMHPOPMAIMOHHBIX U
KOMMYHHMKAI[UOHHBIX ~ TEXHOJIOTMH B  PELICHUH
KOTHUTHUBHBIX, KOMMYHUKaTHUBHBIX u
OpraHU3alMOHHBIX 33/1a4 ¢ COOJII0ICHNEM TpeOOBaHUM
SPrOHOMUKH, TEXHUKU O€30M1aCHOCTH, THUTHEHBI,

pecypcocOepexeHns, MPaBOBbIX U 3TUYECKUX HOPM,
HOPM HH(GOPMAIIMOHHON O€30MTaCHOCTH;

- BIQJeTh HaBBIKAMU DPACMNO3HABAHUS U 3aILUTHI
uHpopmanuy, UHGOPMAIMOHHONM  OE30MacHOCTH
JMYHOCTH

HUM COOCTBEHHYIO TIIO3UIIMIO, yMEHHE OIECHHBATh O3TUYECKUE ACTICKTHI
COBPEMEHHBIX HCCJICIOBAaHUN B 001acTH OMOTEXHOJIOTUHM M TEHETUYECCKHX
TEXHOJIOTHIA (KJIOHHpOBaHUE, UCKYCCTBEHHOE OILJIOJIOTBOPEHHE,
HaIpaBJICHHOE H3MEHEHHE TeHOMA U CO3/IaHUE TPAHCTCHHBIX OPTraHM3MOB);

- copmupoBaTh yMeHHs cO37aBaTh COOCTBCHHBIC INHUCHMECHHBIC WU
YCTHBIE COOOIIEHHS Ha OCHOBE OMOJIOTHYECKOM MH(DOPMAIIMK U3 HECKOIBKUX
UCTOYHUKOB, IPAMOTHO HCIIOJIh30BATh OHSATHIHBIA anmapaT OUOJI0THH

OK 04. DddexTBHO

B3aWMO/IEVCTBOBATh U

paboTtath
KOJUICKTHBE

B
n

- TOTOBHOCTb K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTU U
CaMOOIIPEIEIICHUIO;

- OBJIQJICHHE HaBBIKAMHU Yy4eOHO-HCCIEA0BATEIHCKOM,
MPOEKTHON M COIMATIbHOMN JIEATEIIbHOCTH;

- chopMupoBaTh YMEHHs CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE
COOOIIEHUSI HAa OCHOBE OMOJIOrMYecKONd HMHPOpMAIMH M3 HECKOJIbKHUX
HCTOYHHUKOB, TPAMOTHO MCIIOJIb30BaTh MOHATUHHBIN anmapat OnoIoTuH;

- YMCTb BBIJIBUI'daThb THIIOTC3bI, IMPOBEPATH HNX OKCICPUMCHTAJIIBHBIMU
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KOMaH/JIe

OBaanenue YHHMBEPCAJIbHBIMHA

KOMMYHUKATHUBHBIMU /1eHiCTBUAMM:

0) coBMecTHasi 1eSITeJIbHOCTD.

- [OHMMAaThb U  HCIOJB30BaTh IPEUMYIIECTBA

KOMaHJHOW U UHJIMBUyaIbHOU paboThI;

- T[pPUHUMATh eI COBMECTHOM JI€ATEJIbHOCTH,

OpraHU30BbIBATh U KOOPAMHUPOBATH ACHCTBUA IO €€

JOCTHXKCHHUIO: COCTAaBIISTh IJ1aH JeHCTBUH,

pacmpenenarb poiad ¢ y4eTOM MHEHHUM YYaCTHUKOB

00CYXKIaTh pe3yJIbTaThl COBMECTHOM paboTHI;

- KOOPAMHHUPOBATHh U BHIOIHATH PabOTy B yCIOBHSX

peabHOTO, BUPTYAJILHOTO W KOMOWHHUPOBAHHOTO

B3aUMOJCICTBUS;

- OCYIIECTBIISAITb  TMO3UTHMBHOE  CTPATETUYECKOE

MOBEJEHUE B PAa3JIMYHBIX CUTyalusX, HPOSBIATH

TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM
OBaanenue YHHMBEPCAJIbHbIMH

peryJsATUBHBIMHU 1eHCTBUSIMMU:

') NPUHATHE ce0s1 M APYTrUX JIOIei:

- IPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX JHOJEH TPU

aHaJIN3€e PE3YJIbTATOB JICATEILHOCTH;

- IPU3HABATh CBOE MPABO M IPABO APYTUX JIOJAEH Ha

OIUOKHU;

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHP C TO3HIIMU

JPYTOro YeIoBeKa

cpencTBaMu, GopMynupys LeNb UCCIEA0BaHNs, AaHATU3UPOBATH ITOJTyYCHHBIC
pe3yabTATHI U I€TaTh BBIBOBI;

- IPUHUMAThH y4acTHE B HAyYHO-HCCIICAOBATENbCKOW paboTe Mo OHooruy,
9KOJIOTUHM U MEAMLIMHE, TIPOBOJMMON Ha 0a3e MIKOJIBHBIX HAyYHBIX OOIIECTB
¥ MyOJIMYHO MPEACTABIIATH IOMYYEHHBIC PE3YNbTaThl HA YYEHHUECKHX
KOH(EPEHIHMSIX Pa3HOTO YPOBHS

OK 07.
ConeiicTBOBaThH
COXPaHCHHUIO
OKpY>KaroIen Cpesl,
pecypcocOepeKeHHIO,
MIPUMEHSITh 3HAHUSI 00
HU3MCHCHUU KJIUMarta,
TIPUHITUITBI
OEpPEIKITUBOTO

B o6s1acTH 3K0/10rMYECKOr0 BOCIUTAHHUS:

- c(OPMHUPOBAHHOCTb HKOJOTHYECKON KYJIBTYpHI,
IIOHUMAaHHWE BIUSHHUS  COLUUAIbHO-3KOHOMHYECKHUX
IPOLIECCOB HAa COCTOSIHUE IPUPOJHOM U COLIMAIBHOM
Cpensl, OCO3HaHUE IJ100aJIBbHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

- IUIAHUPOBAaHUE M OCYLIECTBICHUE JIEWCTBUU B
OKpYKalollleW Cpele Ha OCHOBE 3HaHUA Leei
YCTOMYHMBOTO pa3BUTHUS YEJIOBEYECTBA;

- BJIQJEThb CHUCTEMOM 3HaHMM 00 OCHOBHBIX METOJIaX HAay4YHOI'O
MO3HAHUSA, UCIONb3YEeMBIX B OMOJIOTMYECKUX HCCIEIOBAHUAX KHUBBIX
00BEKTOB U IKOCHCTEM (ONHCaHUE, U3MEPEHHE, MTPOBE/ICHUE HAOIIOECHUI);
croco0amMHM BBISIBIIEHUS U OLIEHKHU aHTPOIIOT€HHBIX U3MEHEHUI B IIPUPOJIE;

- YMETb BBISBIATH OTIMYUTENIbHBIE NMPU3HAKU KHUBBIX CHCTEM, B TOM
qucie TpuOoB, paCTeHUH, )KUBOTHBIX M YEJIOBEKA; PUCIIOCOOIEHHOCTh BUIOB
K cpezie oOuTaHusl, aDMOTUYECKUX M OMOTHYECKMX KOMIIOHEHTOB SKOCUCTEM,
B3aMMOCBSI3€il OpPraHU3MOB B COOOIIECTBAX, AHTPOIOI€HHBIX W3MEHEHHH B
9IKOCHCTEMAaX CBOSH MECTHOCTH,
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MIPOU3BOICTBA, AKTUBHOE HENpPUATUE JEHCTBUM, MPUHOCALIUX BpeEL - yYMeThb BBIIEIATh CYHIECTBEHHbIE TMPU3HAKKH OHOJIOTHMYECKUX
3G PEeKTUBHO OKpY>KaroIeu cpene; mporeccoB: oOMeHa BemecTB (MeTabonu3M), HHPOpMAIMK ¥ MPEBPALICHUS
NEHCTBOBATH B - YMEHHE TPOTHO3MPOBAaTh  HEOJIArOMpUATHBIC | SHEPTUU, OpPOXKEHHUS, aBTOTPOGHOr0 U TreTepoTpo(HOr0 TUIOB MUTAHUS,
Ype3BbIYAHBIX 9KOJIOTUYECKUE  TOCIEACTBUS  MPEeANPUHUMAEMbIX | (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Mei03a, TaMeToreHe3a, YMOpHOreHesa,
CUTYALMIX JNEHUCTBUM, PEAOTBPAILATh UX; MOCTAIMOPHOHAIIBHOTO Pa3BUTHS, PA3MHOKECHHUSI, UHAUBHUIYaJIbHOTO Pa3BUTHUS
- paclIUpeHHe OIbITa JEATEIbHOCTH SKOJOTUYECKOM | opranu3Ma (OHTOT€HE3a), B3aUMOJCUCTBUSI T'€HOB, TeTE€pO3Uca; JCUCTBUMN
HaIlpaBJIEHHOCTH; UCKYCCTBEHHOI'O 0TOOpa, CTAOMIM3UPYIOLIETO, ABMXKYIIETO M Pa3pbIBAIOILIETO
- OBJIAJICHHE HaBBIKAMHU Y4eOHO-MCCIIETOBATEIBCKOM, | ECTECTBEHHOTO  OTOOpa;  aUIONaTpPUYECKOro M CHMIIATPUYECKOTO
MIPOEKTHOM U COLMAIBHOMN AESITeIbHOCTU BUJI000pa30BaHus; BIMSHHUS JBUKYIIMX CHJI DBOJIONUU Ha TEeHO(MOHI
HOMYJSAINHA;, TPUCHOCOOJICHHOCTH OpraHu3MOB K cpeae  oOuTaHwms,
YEepelOBaHMs HAIMPABICHUN HBOJIIOLUHU; KPYroBOPOTa BEHIECTB M IOTOKA

SHEPrUM B SKOCHCTEMAX
[IK 3.2. [IpoBOANTH CAaHUTAPHO-TUTHEHUYECKYIO MPOCBETUTENIBbHYIO PadOTy, HAMpPaBIEHHYID HAa THMTMEHUYECKOE BOCIUTAHHE HaceleHUs,

IIporarasjly 310poBoro o0pasa >Ku3HH, IpO(UIAKTUKY CTOMATOJIOTMYECKUX 3a00JI€BaHUN
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2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJBHOM JUCITATLIAHBI

O/.13 BUOJIOT'UA

2.1. O6beM AUCHUILVINHBI U BUbI y4eOHOH padoThl

Bun yueOHo# padoThI

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIJIMHBI 144
B T.4.

OCHOBHOE coJIep:KaHue 102
BT. U..

TEOPETUIECKOE O0yUeHUE 58
MIPaKTUYECKHUE 3aHATHS 32
J1a00paTOPHBIE 3aHIATHS 12
IIpodeccuonanbHO-OPHEHTHPOBAHHOE COIePKAHME 29
(copep:kaHue MPUKJIATHOTO MOAYJISA)

TEOpETHYECKOe 00yUEeHNE 6
MIPAKTUYECKHE 3aHITHS 14
J1a00paTOPHBIE 3aHIATHS 2
KonTpoabHbie paboThl 8
Hnousuoyanvuulii npoexm oa
KoHcyabTanum K 3K3aMeHy 6
IIpoMe:xxyToyHast arTecTanus (3K3aMeH) 6
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2.2. TemaTn4yecKkHil IJIAH U COJlePKAHNE TUCUUIIMHBI

Dopmu

HaumenoBanue Conep:xanue yueOHOro Mmarepuasa (0CHOBHOe U NPodeccuoHAIBLHO-0PUEHTHPOBAHHOE), JIA00PATOPHbIE U O0bem pyerl)m,le

Pa3esioB U TeM NMpaKTHYecKHe 3aHATHS, TPUKJIATHOH MOAYJIb (TP HAJTHYNH) 4acoB KOMIIeT

eHI U
1 2 3 4
Pazjen 1. KieTka — cTpyKTYpHO-(PYHKIIHOHAJIbHAS €IMHULIA YKUBOT'Q

Tema 1.1. OCHOBHOe co/Iep:KaHue 2

buoJjiorus kak Teopernueckoe o0yueHune:

HayKa BHOOrys Kak Hayka. CBsi3b GHONOTHMH C APYTHMH HayKaMi: GHOXMMHUS, GHo(u3nKa, GHOHNKA, reHoreorpadus u ap. | 2
Ponb 1 mecTo Ouonoruu B GOpMUPOBAHUN COBPEMEHHON Hay4YHOI KapTHUHBI MUpa. 3HaYeHHE OMOIOTHUeCKUX 3HAHUH. OK 02
Hctopus O6uonornu. 3HaYeHHE MHUTOJIOTUH JUIS PA3BUTHs OWOJIOTUM W TO3HAHHS MPUPOJBI. METOABl HUTOJIOTHH:

MUKPOCKOTIHS, XpoMaTorpadus, anekTpodopes, METOI MEYEHbIX aTOMOB, Au(depeHnnaibHoe HeHTpUudyrupoBanme,
KYJbTYypa KJIETOK

Tema 1.2. Oomas OcCHOBHOe co/Iep:KaHue 2

XapaKTepUCTHKA Teopernueckoe o0yueHue:

KM3HH PasHoo6pasue GrocucreM. OpraHu3arus GHOIOTHYCCKUX CHCTEM. Y POBHH OPraHH3aIiH OHOCHCTEM: MOJICKYISPHO- | 2
TeHETUYECKUH, OpPTraHOUIHO-KIETOYHBIN, OpraHU3MEHHBIH, MOMYJISAIIMOHHO-BHI0OBOM, HKOCUCTEMHBIN OK 02
(buoreonieHoTuueckuii), OuocdepHwiii. Haykum, wusydaroniume Ouojornueckre OOBEKTHI Ha Pa3HBIX YPOBHAIX
opranuzanuu ku3zHu. OOmIas XapakTepUCTHKa >KU3HH, CBOMCTBa KUBBIX cUCTeM. [Iporiecchl, mpoucxopsiue B
onocucTemax

Tema 1.3. OcCHOBHOe co/iep:KaHue 4

buojoruyeckn Teopernueckoe o0yueHune:

BaKHBIC Xumnueckuil cocta kieTku. Heopranuueckue BeniecTBa KI€TKH, UX OMOJIIOTHYecKas POJib. 2

XHMHYCCKHE Opranuueckue BellecTBa KieTku. buonornyeckue nonumepsl. benku. Ctpykrypa 1 GQyHKIIUU OEIKOBON MOJIEKYIIBI.

COCTUHCHUS depMeHThI, TPUHIIUI UX JeHCTBUS. YTIIeBOAbl. buonornueckue ¢GyHKIIMH YTIIEBOIOB.

Jlumuger. OOmuii  t1iaH  ctpoeHus. [ uapodunbHO-THAPOGOOHBIE cBoiicTBa. Kiaccudukanus numumos.

buonornueckue ¢pynkuuu mununoB. AT®. Ctpoenne monekynsl AT®. buonornyeckue pynkunu ATO 85 8;
IIpakTnyeckue 3aHATHA: OK 04
Ponb Genkos, yrieBoI0B U JKUPOB B OpraHU3Me ueaoBeka. BuraMuHbl 1 OMOIOTHYECKU aKTUBHBIE TOOABKH, UX 2

3HAUY€HME B )KM3HU OpraHU3Ma yejaoBeKa. [ umo- m aBUTaMMHO3bI UX NocheAcTBUA. [IpeacTaBieHne yCTHbIX

COO0OIIIeHUH C Mpe3eHTaleH, TOArOTOBIEHHBIX 110 MEPEYHI0 HICTOYHUKOB, PEKOMEHIOBaHHBIX MPEINo/IaBaTeIeM

JlabopaTopHble 3aHATHSA 2

JIaGoparopHas pabota “Onpenenenue ButamMmuHa C B IpOIyKTax MUTAHUS




JlabopaTtopHas padota «I'unapoduinbHO-THAPO(HOOHBIE CBOWCTBA JTUTIHIOBY

[ToaroroBka BapuaHTOB OMBITA, HAOTIOJCHHE 32 KAUECTBEHHBIMU PEAKITUSMU, HAOTIOICHUE U3MCHCHUS
pPacTBOPUMOCTH JIUITUJIOB, 3aII0JIHEHHE Pa0oUeH TaOIUIIbI, HHTEPIIPETAIHs HAOII0AaeMBbIX SIBICHUH,
(hopMyIIMpOBaHKE BEIBOJIOB

Tema 1.4. OcHOBHOE co/iepaHue 4
CTpyKTypHO- Teoperuveckoe o0yueHue: 4
¢ynkuuonanbuas | Knerounas reopus (T. [Banu, M. IllneiineH, P. Bupxos). OCHOBHbIE TOJIOKEHUS COBPEMEHHOM KJICTOUHON TEOPUH. | 2
OpraHu3anus Tunel KJIETOK: JyKapuoTHYecKas M IpokapuoTrhyeckas. CpaBHUTENbHAs XapaKTEPUCTUKA KJIETOK JYKApUOT
KJIETOK (pacTuTenbHOM, >KMBOTHOW, TpuOHON). CTpoeHHEe NpPOKApUOTHYECKON KieTkHn. OCOOEHHOCTH CTPOSHUS
reTepoTpoHON U aBTOTPOGHON MPOKAPUOTHUECKUX KJIeTOK. CTpoeHue Iia3MaTH4eckoi MeMOpaHbl. TpaHcmopT
BEIIECTB dYepe3 IIa3MaTHYeCKyl0 MeMOpaHy: TMAacCUBHBIA M aKTHBHBIA. DHIONWTO3: MHUHOIMTO3, (Haromuros.
Ox3o01mTo3. O6010uYKa WK KietoyHasi cteHka. CTpykTypa ¥ QyHKIIMH KJIETOYHOM CTEHKU PacTeHui, rpuboB
[utomnasma. [lurozons. Lutockener. OqHoMeMOpaHHbIE OPraHOMIBI KJIETKU: dHAOIUIa3MaTnueckas cethb (O11C), | 2
anmapatr [ onmbIKu, JHM30COMBI, TIEPOKCHCOMBI, BAaKyOJM pACTHTENBHBIX KiIeTOK. CTpoeHne u (QyHKIUH OK 01
oJIHOMeMOpaHHBIX OpraHona0B kieTku. Kierounsrit cok. Typrop. OK 02
[TosryaBTOHOMHBIE OPraHOU/ bl KJIETKU: MUTOXOHJIPUH, TIACTUABL: XJIOPOILIACTbI, XPOMOILIACTHI, JIEUKOIJIACTHI, UX OK 04
cTpoeHue U pyHKIUU. SIAepHBIi anmapar KJIeTKU, CTPOCHHE U (DYHKIUH.
HememOpaHHbIe OpraHOWIBI KIETKH: PHOOCOMBI, MUKPOTPYOOUKH, KJIETOYHBIA HEeHTp. OpraHouibl TBUKCHUS:
pecHUYKH U KTyTUKU. CTpoeHHe U (GYHKIIMU HEMEMOPAHHBIX OPTaHOUOB KIETKU
JlabopaTropHble 3aHATHUS
JlaboparopHas pabota «CTpoeHHe KIETKU (pacTeHHs, KUBOTHBIC, TPUObI) U KIIETOYHBIE BKIIOUEHHUs (Kpaxma,
KapOTHUHOM/IbI, XJIOPOILIACThI, XPOMOILIACTHI)»
JlaboparopHas pabota «IIpoHuaemocts MeMOpaHsbI (T1a3MOIU3, ACTIIA3MOIIN3 ))»
[TproOpereHue omnpiTa MPUMEHEHHUS TEXHUKM MHUKPOCKONMPOBAHHUS INPHU BBINOJIHEHWU J1a0OpaTOPHBIX PpadoT.
[ToaroroBka MUKpOIIpEnapaToB, HAOIIOEHUE C TIOMOIIBI0O MUKPOCKOIIA, BBISIBJICHHE PA3IUYUI MEXKIY U3ydaeMbIMU
00BeKTaMu, HHTEpIpEeTalusl HabJII0JaeMbIX SIBJICHUH, (HOPMYJIMPOBAHHUE BHIBOJIOB
Tema 1.5. OcHOBHOE co/iepxaHue 4
CtpyKTypHO- Teopernueckoe o0yuenue:
¢ynkumonaabubie | CTpoeHHE XPOMOCOM. XPOMOCOMHbII HA0OP KJIETOK, TOMOJIOTUYHBIE M HETOMOJIOTUYHBIE XPOMOCOMBI, TAITOUAHBIH | 2
(axrTops! u aumounHelid Habop. Hyknennossie kucnotel. JJTHK u PHK. Ctpoenue HykinenHOBBIX KUCIOT. HykiaeoTumsl. OK 01
HacjeacTBeHHOCTH | KommuiemeHTapHble a3oTuctele ocHoBaHus. [IpaBunmo Yapradgda. Crpykrypa [AHK — naBoifHas cnupaib. OK 02

Mecronaxoxaenue u ouonorndeckue Gynkmuu JJHK. JIHK-skcepruza. Buast PHK. ®ynkiun PHK B ketke

IIpakTHYecKkHe 3aHATHA:

Pemienune 3ama4d Ha ONpCACIICHNUEC MOCIICAOBATCIBHOCTH HYKJIICOTHI0B
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Tema 1.6. OCHOBHOe co/iep:KaHue 4
IIpoueccnl Teopernueckoe o0yueHue:
MATPUYHOTO Marpuunsiii cunte3 JJHK — perumukarus. [puniuns! perumakaun JTHK. Mexanusm permukanun JJHK. Penaparus | 2
CHHTE3a JIHK (nopemnnexaTuBHasi, mocTperyiekaTuBHas). Peakun MatpudyHoro cuHresa. [IpyHIMI KOMIIJIEMEHTapHOCTU B
peakuusax matpuuHoro cunre3a. JJHK u renbl. ['enernueckuid ko, ero cBoiicTBa. TpaHCKpUMIUs — MAaTPUYHBINA OK 01
cunte3 PHK. Tpaucnsinus u e€ stansl. Y ciaoBust Ouocuntesa 6enka. Ctpoenne T-PHK 1 koqupoBanue aMIHOKHCIIOT. OK 02
Pons pubocom B OnocuHTe3e Oeka
IIpakTHYecKue 3aHATHSA:
Pemenue 3aa4 Ha onpezesieHue NOCIe10BaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKYJie Oerka.
Pemenne 3agau Ha ompejesieHUE IMOCIEA0BATEILHOCTH aMUHOKHUCIOT B MOJIEKYJE Oelka B clyyae M3MEHEHUs
1ocJIeI0BaTeabHOCTH Hykineotn10B JIHK
Tema 1.7. OCHOBHOe co/iep;KaHue 4
Hexnerounbie Teopernueckoe o0yueHue:
(hopMbI KH3HH Bupychl — HekieTodHbie (GOPMBbI KH3HH M OOJHMraTHbie mapasuTbl. CTpOEHHE MPOCTHIX W CIOKHBIX BHPYCOB, | 2
petpoBupycoB, Oakrepuodaron. Xuznennwni muki JIHK-comepkammux supycoB, PHK-conepxammx BHUPYCOB,
O6aktepuodaros. BUY, remaTut denoBeka. OK 02
bakrepuu. OOuias xapakrepuctuka. [lonstue mramMM. Bupycel u 6akTepun: cX0JICTBA U pa3Inuusl OK 04
IIpakTH4yeckue 3aHATHS:
Bupycuble u OaktepuanbHble 3a0osieBaHus. OOIIME NPUHLMIIBI HMCIOIb30BAaHUS JIEKAPCTBEHHBIX BEIIECTB.
Oco0eHHOCTH PUMEHEHUS] aHTUOMOTHKOB.
[IpencraBieHne yCTHBIX COOOLIEHMM € Mpe3eHTalMel, MOJATOTOBJIEHHBIX IO TMEPEYHI0 HCTOYHUKOB,
PEKOMEHI0OBaHHBIX MPENOJIaBaTENIEM
Tema 1.8. OcHoBHoOe coJepKaHue 4 OK 02
OOmen BemecTs 1 | Teopernueckoe o0yueHue: 4
npeBpameHue ACCUMUIAIIAA U TUCCUMUIISALNS — IBE CTOPOHBI MeTabonu3Ma. TUIbl 0OMEHA BEIIECTB: aBTOTpochLHTI u 2
JHEPIuM B KJIeTKe | reTepoTpodHbIN, a3poOHBINA U aHa3pOOHBIN. DHepreTnyeckoe odecrnedeHrne KieTku: npespauieHue ATO B
00MeHHBIX nponeccax. DepMeHTaTUBHBIN XapakTep peakluid KJIeTOYHOro MeTaboian3mMa
[lepBUYHBII CHUHTE3 OpPraHWYECKHX BemeCTB B KieTke. [lmactmueckuii oOmeH. dDotocwHTe3. XeMOCHHTE3. | 2
AHas’poOHBIN YHEpreTHUecKuii 0OMeH. AHa3pOOHbIe OpraHu3Mbl. bpoxkeHue, aBTOTpo(dHBIN U reTepoTpOoPHBIN THIT
nuTaHus. AHa’poOHble MHKPOOPTaHU3Mbl KaK OOBEKThl OWOTEXHOJIOTHU. JTamlbl SHEPreTHYecKoro oOMeHa.
I'nmukonu3. buonorndeckoe OKUCIIEHUE, WM KIETOYHOE JIBIXaHHUE
Tema 1.9. OcCHOBHOe co/iep:KaHue 2 OK 02
Kusnennbiii HUK1 | TeopeTHueckoe o0yueHue: OK 04
KJIeTKu. MuTo3. KiteTounslii 1ukJI, ero nepuosl u perysims. [leproas uaTepdassl ux ocobennoctr. Auddepentmanus KIeTk u | 2
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Meiio3 apecT KJIETOYHOro nukia. Jlenenue kinerku — muto3. CTaauu MUTO3a M IpOUCXoAsiue npoiecchl. Kapuokunes u
uuTokuHe3. buonornueckoe 3HaueHne MuTo3a. Meio3 — peaykimoHHoe genenue kietku. Ctaauu meito3a. Meiios —
OCHOBA MOJIOBOT0 pa3MHOeHUs. [loBenenne xpomocom B Merio3e. Kpoccunrosep. bruonornueckuii cMpica menosa.
DddexTrr Meiio3a. Meiio3 B )KU3HEHHOM IUKIIC OPTraHU3MOB
KonTpoasnas MoueKkyIsspHBIil YPOBEHb OpraHU3aliy )KMBOTO OK 01
pa6ora OK 02
OK 04
Pa3nes 2. Ctpoenue u GyHKIMH OPraHu3mMa
Tema 2.1. Conep:xanue 4
Crpoenne IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE CO/IeP:KAHME TEOPETHYECKOr0 00y4eHust
oprasusma OnHoKIIeTOUHBIE OpraHu3Mbl. KooHHAbHBIC OpraHu3Mbl. MHOTOKJICTOUHBIC OpraHU3Mbl. B3anMocBs3b vacteil | 2
MHOT'OKJIETOYHOr0 opranusma. @ynkius. Opraibl 1 CUCTEMBI OpraHoB. Annapatsl opraHoB. ['oMeocTas opranuzma
U €ro MoJiepKaHKe B Ipoliecce xKusneaesTensunoctu. yHKImoHanpHas cuctema opraioB. Tkanu pacrenuit. Tkanu
KUBOTHBIX U 4esioBeka. Opranel pacTeHU. Opranbl U CUCTEMBI OPraHOB KUBOTHBIX U YEJIOBEKA. 3HAUEHUE OIOPBI, OK 02
JBUKCHHU S, TUTAHUSI, IBIXaHUS, TPAHCIIOPTA BEUIECTB, BBIICICHHUSI, 3alIUTHl. 3HAUCHHUE MPOSIBICHUS Pa3IPaKUMOCTH OK 04
U PEryJsiuu [IK 3.2.
OcHOBHOE cojepKaHue MPAKTHYeCKOro 3aHSATHS:
Teopust kioHanbHO-cesniekKTUBHOrO uMMyHurtera I1. Dpauxa, .M. MeunukoBa. upekuronnsie 3a0oneBaHus u
snuaeMus. BaxHeiue snuieMun B UCTOpUM YeloBedecTBa. BakuMHanus Kak Npo@uiakThKa MHQEKIIMOHHBIX
3a00J1eBaHUH.
[IpencraBineHne yCTHBIX COOOLIEHMH € Tpe3eHTalMel, TMOArOTOBIEHHBIX IO MEpPEYHI0 MCTOYHUKOB,
PEKOMEHI0BaHHBIX MPENOJIaBaTENEM
Tema 2.2. Conep:xanue 2
DopMbl IIpodeccnoHaNbHO-OPHEHTHPOBAHHOE COJICP/KAHNE TEOPETHYECKOr0 00y4eHust OK 02
Pa3MHOKeHHSA ®opMbl pa3MHOKEHUsI OpraHu3MoB. becrnonoe 1 noixoBoe pasMHOkKeHHe. Buipl 6ecrionoro pa3MHOKEHHUS: 2 K 3.2.
OpPraHu3MoB IPOCTOE JIeNIEHNE HAIBOE, TIOUYKOBAHKE, Pa3MHOKEHUE CIIOpaMHU, BEreTaTUBHOE pa3MHOXKEHHUeE, (pparmMeHTanus,
KJoHMpoBaHue. [1o10Boe pazMHOXKEHNE.
Tema 2.3. OCHOBHOE COIep/KAHME 2
Omnrorenes Teopernyeckoe oGydyeHue: 2
KMBOTHBIX H ['ametorenes y xuBOTHBIX. CrepmaTtoreHe3 u ooreHe3. CTpoeHHe MONOBBIX KieTok. OmogoTBopenue u | 1 OK 02
yeJioBeKa SMOpHOHAJIbHOE pa3BUTHE KHUBOTHBIX. I[lapreHorenes. OmMOpuorenes (Ha mnpumepe naHieTHHka). Craguu OK 04
sMOpuoreHes3a
Poct u pa3ButHe xuBOTHBIX. [locTamMOpuonanbHbll mepuon. IIpsmoe u Hempsimoe pas3ButHe. PaszButme c | 1

MeTaMop(l)OSOM y 0ECO3BOHOYHBIX W MO3BOHOYHEIX >KHBOTHBIX. CTaI[I/II/I HOCT3M6pI/IOHaJ'II)HOFO PasBUTUA 'y
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KUBOTHBIX U YCJIIOBCKA. Hepnozxm OHTOT€HE3a YeJoBeKa. brnonornueckoe CTapCHUC U CMCPTh. FGPOHTOJ'IOFI/IH

Tema 2.4. OcHOBHOe coJiep:KaHue 2

Onurorenes Teopernyeckoe o0yueHune: OK 02

pacTreHuit F'amerodut u ciopodut. PasMHOXKEHHE U pa3BUTHE BOAOpOCiIeil. PasMHOXEHHE U pa3BUTHE CITIOPOBBIX paCTCHHUU. | 2 OK 04
Pa3zMHOXeHME U pa3BUTHE CeMEHHBIX pacTeHuid. Poct. [lepuoabl oHTOreHe3a pacTeHuit

Tema 2.5. OcHOBHOe coJiep:KaHue 2

OcHoBHbIE TeopeTnueckoe o0yueHue:

TIOHSITHSI TEHeTUKHM | ['eHeTHKa KaK HayKa O HacJeJICTBEHHOCTH U M3MEHYMBOCTU OpraHu3MoB. OCHOBHBIE TeHETUYECKUE TIOHATUS U 2 OK 02

cumBoJibl. ['en. ['enoTun. @enorun. AnenbHble TeHbl. AJTbTEpHATUBHBIEC IPU3HAKU. JOMUHAHTHBIN U
perieccuBHbIN npu3Haku. ['omo3urora u rereposurora. Yucras auaus. I'ubpuapl. OCHOBHbIE METObI T€HETUKHU:
rHOPHIONIOTHYECKUH, TUTOIOTUYECKHIE, MOJICKYIISIPHO-TeHETHIECKUE

TeMma 2.6. OcCHOBHOe co/Iep:KaHue 4
3aKkoHOMepHOCTH Teopernueckoe odyueHue: 2
HaCJIeJ0BAHUS 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akonbl I'. Mennens: Monorubpuanoe ckpemuBanue. [IpaBumo

JOMHUHHUPOBaHMSL. 3aKOH €JMHOO0Opa3usl IEPBOro MOKOJIEHUS. 3aKOH paclleIuieHus Npu3HakoB. Lluronornueckue OK 02

OCHOBBI MOHOTHOPUTHOTO CKpelnuBaHus. [ urmore3a 4McToThl raMeT. AHAIU3UPYIOIIEe CKPELIUBaHUE. OK 04

JurubpuaHoe cKperBanue. 3aKOH He3aBUCUMOT0 HacjeI0BaHUs pru3HaKoB. [lomuruOpuaHoe Haciae0BaHue U K 3.2

€ro 3aKOHOMEPHOCTHU

IIpodeccnonanbHO-OPMEHTHPOBAHHOE CO/IeP:KAHNE NPAKTHYECKOI0 3aHATHS: 2

Peenue 3aau Ha onpejeneHre BEpOITHOCTH BOSHUKHOBEHHUS HACIEACTBEHHBIX MPU3HAKOB TP MOHO-, J1H-,

MNOJUTHOPUIHOM M aHAJIU3UPYIOLIEM CKPELMBAHUH, COCTaBJIEHNE TeHOTUIIMUYECKUX CXEM CKPEIIUBAHUS Y

4eJI0BEKA
Tema 2.7. OcHoBHOE coaepKaHue 4 OK 01
B3aumopeiicreue | Teoperndeckoe ofyuenue: OK 02
TeHOB ['eHOTHIT KaK IeJOCTHAS cucTeMa. MHOKECTBEHHOE JelicTBHE TeHOB. [IneiioTpornus. MHOXECTBEHHBIN ajuleiu3M. | 2

BzaumopeiictBue amienbHbIX reHOB. KogomunupoBanue. BzauMoaencTBue HeaieabHbIX TEHOB.

KomnemeHnrapHocTs. Jnuctas. [lonumepus

IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/IeP:KAHNE NPAKTHYECKOT0 3aHATHS: 2

Pemienue 3aiay Ha onpeneneHrne BEpOSITHOCTH BOSHUKHOBEHUSI HACTEACTBEHHBIX TPU3HAKOB MPU PA3IMYHBIX THIAX

B3aMMO/ICHCTBHUS T€HOB Y YEJIOBEKa
Tema 2.8. OcHOBHOE cojIep:KaHue 4 OK 01
CuemnieHHoe Teopernueckoe odyueHue: OK 02
Hacjel0BaHue 3akonsl T. Moprana. CremieHHOe HAaclieJ0BaHHE TEHOB, HAPYIICHHE CIEIUICHHS. XPOMOCOMHAs TeopHs | 2 [IK 3.2.

IPpU3HAKOB HacJeICTBEHHOCTH. [ eHeTndeckoe KapTUPOBAHUC XPOMOCOM. Hcnons3oBanue KpPOCCHHTOBEpA HJIs1 COCTABJICHUS
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TCHCTUYCCKHX KapT XpOMOCOM

HpO(l)ecCHOHaHLHO-OpHeHTI/IPOBaHHOC CoACpPKaHME MPAKTHYCCKOI0 3AaHATHUSA .

Pemrenne 3a1a4 Ha OHIpEACICHHUEC BEPOATHOCTH BO3HHUKHOBCHHA HACJICACTBCHHBIX IIPU3HAKOB IIPpU CHCIINICHHOM
HACJICJOBAHUHU Yy UCJIOBCKA

Tema 2.9.
I'eneTnka moJsa

OCHOBHOe co/Iep:KaHue

TeopeaneCRoe oﬁyqe}me:

XPpOMOCOMHBII MEXaHU3M OINPEENICHUS 110J1a. AYyTOCOMBI U TI0JIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi 1
reTeporaMeTHbIN NOoJI. ['eHeTnueckas cTpyKTypa IoJIOBBIX XpoMocoM. HaciienoBanue Npu3HaKkoB, CLEIUIEHHBIX C
10JIOM

IIpakTH4yecKkue 3aHATHS:

Pemenne 3a7la4 Ha OonpeaAcCIICHUE BEPOATHOCTH BO3SHUKHOBCHUS HACIICACTBCHHBIX ITPU3HAKOB, CHCIIJICHHBIX C
IMOJIOM, COCTABJICHHUC 'CHOTHIITMYCCKHUX CXEM CKPCIIMBAHUA

OK 01
OK 02

Tema 2.10.
I'eneTnka
JyeJ0BeKa

OcHoBHOE CoICpPKaHuE

TeopeTnueckoe odyueHue:

KapuoTun yenoBeka. MeToapl H3yueHUs T€HETUKH YEIOBEKa: TeHea 0T nYECKU, OJTM3HEIIOBBIN, IUTOTCHETHUYECKUH,
OMOXMMHYECKH, MOMYJSILIHOHHO-CTaTUCTHUecKuid. HacnencTBeHHbsle 3a0oneBaHusi 4YenoBeKa. | eHHblE U
XPOMOCOMHBIC 00JIe3HH YesioBeKa. Boe3Hu ¢ HacIeICTBEHHON MPEAPACIIONOKEHHOCTRI0. 3HAYCHNUE MEANITMHCKON
TEHETUKH B MIPEIOTBPAIICHUH H JICYCHUU TCHETHYCCKUX 3a00JI€BaHUI YeI0OBEeKa

N

HpaKanecm[e 3aHATHUHA:

Pemenne 3aa4 Ha OMNpeaAcCICHUEC BEPOATHOCTH BO3HUKHOBCHUA HACJICACTBCHHBIX IMPHU3HAKOB, HMCIIOJIB3Yyd MCTOIbI
TCHCTUKU YCJIOBCKA, COCTABJICHUC I'CHOTHIIMYCCKUX CXCEM CKPCIIHMBAHUA. HpeHCTaBHCHI/IC YCTHBIX COO6IJ.I€HPII>1 C
Hp€3€HTaHI/I€I\/’I O HaCJICACTBCHHBIX 3a00JICBaHUSX YeJIOBEKA

OK 01
OK 02

Tema 2.11.
3aKkoHOMepHOCTH
U3MEHYHBOCTH

OcHoBHOE coaepKaHue

TeopeTuquKoe oﬁyqelme:

BzaumopeiicTBue renotuna u cpeasl mpu hopMupoBanuu Gperotuna. MismMmeHUnBOCTH Mpu3HaKoB. KauecTBeHHbIE U
KOJINYECTBEHHBIC MTPU3HAKU. BUIbI N3MEHYMBOCTH: HACIECTBEHHA U HEHACIECTBEHHAS.

3aKOH TOMOJIOTHYECKHUX PsJIOB B HacneAcTBeHHOM n3menunBoctu (H.W. BaBuios).

Moaudukanronnas, i (GEeHOTHIHYECKass W3MEHUYUBOCTh. Ponb cpeasl B MOAU(MUKAITMOHHOW H3MEHUYHMBOCTH.
Hopwma peakuuu npusHaka. BapuaniMoHHBINH pa U BapUallMOHHAs KpUBas. XapaKTepUCTUKAa MOIUDUKAIIMOHHON
N3MEHUYNBOCTH

HacnencrBennas, Wiid reHOTHINYECKAS U3MEHYUBOCTL. KOMOMHATHBHAS M3MEHYUBOCTD.

MyTannoHHasi U3MEHYMBOCTh. BHabl MyTanuii: T€HHbIE, XpPOMOCOMHBIE, T€HOMHbIE. [[pMUMHBI BO3HUKHOBEHUS
MYyTalHi

IIpakTH4YecKkHe 3aHATHSA:

OK 01
OK 02
OK 04
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Pemrenne 3aaa4 Ha OINpCACICHHUEC TUIIAa MYTallMKM IIpHU HIe€peaadyc€ HACJICACTBCHHBIX IIPH3HAKOB, COCTaBJICHUC
TCHOTUITMYCCKUX CXCM CKPCIIMBAHUWA

Tema 2.12. OCHOBHOe co/Iep:KaHue
Cenexnus Teopernueckoe odyueHune:
OpPraHu3MoB Cenekius Kak Hayka. MeToIbl CeNIeKITMOHHOM paboThl. ['eTepo3uc u ero npuuuHsl. MickyccTBeHHBIN 0TOOD: OK 01
MacCOBBIM ¥ MHIMBUyaJbHBIA. JTanbl KOMOMHALIMOHHON cenekuuu. CopT, nopoja, TaMM OK 02
ANTOpPUTMBI pElICHHE 3a/1a4 Ha ONPEACIICHUE BO3MOKHOIO BO3SHUKHOBEHMSI HACIIEICTBEHHBIX IIPU3HAKOB 110
CEJIEKIIMH, COCTABJIEHUE TEHOTUIIUYECKUX CXEM CKPELIMBAHUS
KoHnTpoibHasn Crpoenne U GyHKIUHN OpraHu3Ma OK 01
padora OK 02
OK 04
Pasnen 3. Teopusi 3Bo/1IonMM
Tema 3.1. Uctopusi | OcHOBHOeE co/iepkaHHue
3BOJIIOLIIOHHOT 0 Teopernueckoe o0yueHue:
Y4eHUA ITepBbie 3BONMIOLMOHHBIE KOHIIENUUHU. [ pagyanuctuyeckas 3BontonronHas konuenmus JK.b. Jlamapka. J[Buxyiine
cuiibl 3Boonuu. Kpearmonusm u tpanchopmusm. Cucrematuka K. Jlunnes u e€ 3Hauenue s GpopMupoBaHUs OK 02
UJIEN HBOJIFOLIUU OK 04
[TpeanocslIKl BO3HUKHOBEHMS JapBUHM3MA. OBOJIOLUS BHJIOB B mpupojie. boppba 3a cyliecTBOBaHHE.
EcrectBenHbIil oTOOp. JlMBepreHuus nmpu3sHakoB M BUAooOpa3zoBaHue. OCHOBHBIE IMOJIOKEHHUS CHHTETHYECKON
teopu 3BoJoruK (CTD). Posib 3BOMIOIMOHHON TeopuH B (POPMUPOBAHUH HAYYHOH KapTHHBI MHpa
Tema 3.2. OcHoBHoOe coep:kaHue
MuxkposBoJronus Teopernueckoe o0yueHune:
MUuKpOo3BOIIONUS ¥ MaKpO3BOJIIOLUS KaK ATambl 3BOJIIOLUOHHOIO Mpoliecca. [ eHeTHueckne OCHOBBI 3BOJIIOIUH.
MyTauuu 1 KOMOMHAILIMKN KaK 3J€MEHTapHbIA 3BOJIOUMOHHBIA MaTepuail. [Tomynsnus kak 3eMeHTapHas eAMHULA
HBOJIIOLINH. OK 02
JBmwxyume cuibl (pakTopsl) 3BOMIONMA. MyTallMOHHBIN Hpoliecc U KOMOMHATUBHAs M3MEHYMBOCTb. MuUTrparys.
W3omstus monyasinuii: reorpaguueckast (IpocTpaHCTBEHHAs ), Onosiornueckas (pernpo yKTHUBHAS).
EcrectBeHHbIi 0TOOp — HampaBistonuii hakrop 3Bomonun. bopsba 3a cyliecTBoBaHHE Kak MEXaHU3M JEHCTBUS
€CTECTBEHHOro 0TOopa B momymsiuusx. Bun u ero kpurepuu (mpusHaku). BumooOGpasoBaHue kak pe3ynbTaT
MUKPO3BOIOLUI
Tema 3.3. OcHoBHOE coJep:KaHue
MaxkposBosouus Teopernueckoe o0yueHue: OK 02

MaxkposBomonus. @opmbl U ocHOBHbIe HampaBieHus MmakposBomonuu (A.H. Cesepros). [lytu noctikenus
Ouosornyeckoro mporpecca: apoMop¢o3, uaMoananTauus, oOmas jgereHepauus. MeToabl  UM3ydeHUs
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MaKpOdBOJIOIUMU. 3aKoH 3aposimeBoro cxoacTBa (3akoH K. bapa). buorenernueckwmii 3akon (3. I'ekkens, .
Miosuiep). O6mme 3aKOHOMEPHOCTH (ITPABHIIA) SBOJTIOIUU

Tema 3.4.
Bo3HuKHOBeHHE U
pa3BUTHE KU3HU
Ha 3eMJie

OCHOBHOe co/Iep:KaHue

TeopeaneCRoe oﬁyqe}me:

['mmore3bl W TEOPUM BO3HUKHOBEHHS JKU3HU Ha 3emiie: KPEalMOHW3M, CaMOIPOHM3BOJBHOE (CIIOHTAHHOER)
3apOoXKJCHUE, CTAllMOHAPHOE COCTOSIHWE, MaHcnepMmus, O0uonod3. Havyano opranmyeckoit sBosronmu. [losiBneHue
NEPBBIX KJIETOK. DBOJIONUSA MeTa0oiu3Ma. OBOJIONUS TMEPBBIX KJIETOK. [IpOKaproThl M IYKapHOTHI
HpOI/ICXO)KI[eHI/IC MHOT'OKJICTOYHBIX OPraHU3MOB. Bo3HuKHOBEHHE OCHOBHBIX HapCTB 3YKAapUOT.

OCHOBHBIC YePThI SBOJIIONIUU PACTHTEINBHOTO MUpa. OCHOBHBIC YEPThI ABOJIIOIIUHU JKHBOTHOTO MUPA

HpaKaneCRue 3aHATHUA:

Hpe,I[CTaBJ'IeHI/Ie YCTHOT'O COO6IJ_I6HI/I$I U JICHTbI BPCMCHU I10 OCHOBHBLIM O3TallaM BO3HHMKHOBCHHA W PA3BUTHUA
JKUBOTHOI'O M PaCTUTCIBHOI0O MHpPA, I[MOATNOTOBJIICHHBIX II0 IMCPCYHIO HCTOYHHMKOB, PCKOMCHIOBAHHBIX
MpCroaaBaTCJICM

OK 02
OK 04

Tema 3.5.
IIpoucxoxnenue
YyeJI0BeKa —
aHTpoONoreHe3

OCHOBHOe co/Iep:KaHue

TeopeaneCKoe oﬁyqeﬂne:

AHTpPOIIOJIOTHA — HayKa O yenoBeKke. CUCTEMATUYECKOE TOJI0KEHUE YeaoBeKa. CXOICTBO Y€I0BEKa C )KMBOTHBIMH.
OTnnuus yesnoBeka OT KUBOTHBIX. [IpsAMOX0KIeHNE U KOMIUIEKC CBA3aHHbBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOIO
MO3ra ¥ BTOpOi CUrHanbHOM cucteMbl. COOTHOILIIEHHE OMOJIOTHYECKUX U COLMANIBHBIX (DPAKTOPOB B AaHTPOIIOIeHE3E
OcHoOBHBIE CTaIUU aHTponoreHes3a. J[puonureku — Npeku YyeloBeKa U 4elloBeKooOpasHbIX 00e3bsiH. [IpoToanTpon
— IPEIIIECTBEHHUK YeJI0OBEKa. APXaHTpOIl — IpeBHENNI yenosek. [laneoantpon — npeBuuii uenosek. Heoantpon
— YEJIOBEK COBPEMEHHOTO TUIIA. DBOJIIOLUS COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacsl. OCHOBHBIE OOJIBIINE PACHL: €BPONEOUAHAs (eBpa3uiickas), Herpo-aBCcTpalouIHas
(3xBaTOpHalIbHAsA), MOHTOJIOUIHAS (a3HMaTCKO-aMepUKaHcKas). BpeMs 1 MecTo BO3HUKHOBEHUS YEJIOBEUECKUX pac.
ENMHCTBO 4€I0BEUECKUX pac

HpaKanecm[e 3aHATHUSA:

Bpems u myTH paccenenus 4enoBeka no mianere. [Iprucnoco01eHHOCTh YeIoBeKa K pa3HbIM YCIOBHSIM CPE/IbI.
Brnustaue reorpadudaeckoit cpeast Ha MOPGOJIOTHIO U (DU3UOJIOTHIO YEJIOBEKA

3amuTa JIEHT BPEMEHU U MEHTAIbHBIX KapT B (popMare yCTHOTO COOOIIEHUS, MTOATOTOBIEHHBIX 110 TIEPEYHIO
HCTOYHHWKOB, pPCKOMCHOBAHHBIX IPCIIOAaBaATCIIEM

KonTpouabnas
padora

TCOpeTI/IquKI/IC ACIICKTHI 3BOJIFOIIMHU KM3HHU Ha 3emite

OK 02
OK 04

Pasznea 4. Dxosorus

Tema 4.1.
IKOJOrHYecKue

OcHoBHOE conep:kaHue

Teopernyeckoe o0yueHue:

OK 01
OK 07
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¢akTopsl u cpeabl
JKM3HHU

Cpenpl oOHWTaHMS OPraHMW3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, BHYTpPHOpPTraHW3MeHHas. DU3UKo-
XUMHUYECKHE OCOOEHHOCTHU cpell 00uTaHus OpraHu3MoB. [Iprucrnoco0ieHrst OpraHu3MOB K KU3HU B Pa3HBIX Cpeiax.
[Tonsitue sxonorudeckoro dakropa. Kinaccudukamus sxonorndeckux axropos. [Ipasuino munumyma FO. JIuGuxa.
3axon TonepantHocTH B. lllendopna

Tema 4.2. OCHOBHOe co/Iep:KaHue
Honynsuus, Teopernueckoe o0yueHune:
coo01IecTBa, DKoJjoruyeckas XapakTepuCcTHKa BUJIA U MOMYJISIUU. DKOJIOrHYecKasi HUIIA BH1a. DKOJIOTMYECKUE XapaKTePUCTHUKU
IKOCHCTEMbI nomnyssun. CooOmiecTBa u sKocucTeMbl. bruonienos u ero crpykrypa (B.H. Cykaues). CBsi3u Mexay opraHu3MamMu
B OuoueHo3e. CTpyKTypHbIE KOMIIOHEHTBHI 3KOCHCTEMbI: MPOAYLEHTHI, KOHCYMEHTHI, peayleHTsl. Kpyrosopor
BEIIECTB M MTOTOK PHEPTUH B dKOcHcTeMe. Tpouueckue ypoBHH. OK 01
AHTpPOIIOT€HHBIE 3KOCUCTEMBL. ATPO3KOCHCTEMBI. OTINYHS arpOIKOCUCTEM OT OMOTEOIIEHO30B. Y POOIKOCHCTEMBI. OK 02
OCHOBHbBIE KOMIIOHEHTBI YPOOIKOCUCTEM OK 07
IIpakTH4yeckue 3aHATHS:
Tpoduueckne nenn u cetu. OCHOBHBIC ITOKA3aTeNM SKOCHCTEMBI. bromacca W NpOAyKIHs. DKOJOTHUECKHUE
NUpaMUJIbI Yucell, buomMacchl U Hepruu. [IpaBuiio nupaMuabl SHEPTHH.
Pemenne npakTukKo-OpuEeHTUPOBAHHBIX PACUETHBIX 33JJaHUI 10 NEPEHOCY BELIECTBA U SHEPTUU B KOCHCTEMAX C
cocTaBlieHHe TPOPHUECKHX Ienei u mupaMu OMoMacchl M SHEPTUU
Tema 4.3. OcCHOBHOe co/Iep:KaHue
buocdepa - Teopernueckoe o0yueHnue:
rj100a1bHas buocdepa — xuBast obonouka 3emnu. Pazsutne npeacrasnenuit o ouocdepe B Tpynax B.1. Bepnaackoro. Obnactu
IKOJOTHYECKas o6uocdepsl u e€ cocras. XKuBoe BemecTBo 6nocdepsl U ero PyHKIUU OK 01
cucTemMa 3aKOHOMEPHOCTH CyliecTBOBaHMs 6rocepbl. OcodeHHOCTH 6uochephl Kak I100anbHOM IKOCUCTEMBI. OK 02
Junamuueckoe paBHoBecre B Onocdepe. PurmMmudHocTh siBieHuit B 6nocdepe. KpyroBopots! BemecTs u OK 07
OMOreoXMMHYECKUE LUKIIBL. [ 100aIbHbIE 9KOIOTHYEeCKHE MPOOIEeMbl COBPEMEHHOCTH U MYTH UX PEIICHHSI
IIpakTHyecKue 3aHATHA:
Pemenue mpakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 33]ad Ha ONpe/ieeHue MO HaCaKICHUN ISl CHUKEHUS
KOHIEHTPAIlMU YTJIEKHUCIIOr0 raza B aTMoc(epe CBOEro pernoHa npo>KUBaHUsI
Tema 4.4. OcHOBHOE co/iepxaHue OK 01
Buunsinue TeopeTnueckoe odyueHue: OK 02
AHTPONOr€HHBIX AHTpOIIOTeHHbIE BO3/AEHCTBUS Ha Ouocdepy. 3arps3HeHUs Kak BHUJ aHTPOIIOI€HHOI'O BO3JEHUCTBUS (Xumuueckoe, OK 04
¢paxTopoB Ha Quszuueckoe, OuonOCUHECKOE, OMX00bI NPOU3BOOCMBA U nompeobieHus). AHTPOTIOTEHHBIE BO3JCUCTBUS Ha OK 07
ouocdepy atMocdepy. BoznelictBust Ha tumpocdepy (3acpsasmeHus u ux uUCMOYHUKU, ucmoujeHuss 600). BozmencTBus Ha IIK 3.2

mutochepy (decpadayus nougwl, 6osdelicmsue HA 20pHble NOPOOd, Hedpd). AHTPONMOTEHHBIE BO3JCHCTBUS Ha
OMOTHYECKUE COOOIIECTBA (1eca u pacmumenvHvle COOOUWECMEa, HCUBOMHBLU MUP)
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IIpodeccHoHATBLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHS:

Pemienne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JIaHUN IO COXPAHEHUIO MPUPOIHBIX PECYPCOB CBOETO PErHOHA
npoxuBaHus. [IpakTHKO-OpHEHTHPOBAHHOE pAacUeTHOE 33/IaHHE pacyeTa BOJONOTPEOICHHS HACEIEHHOTO MMYHKTA.

Tema 4.5. Biusinue
COIHAJILHO-
IKOJIOTHYECKHX
¢akTopoB Ha
3I0pPOBbE YeJI0BeKa

OcHoBHOe coJepKaHue

Teoperunveckoe o0yueHue:

N

310poBbe U ero coctapistonue. akTopbl, NOJOKUTEIBHO U OTPULIATEIBHO BIUSIONINE HA OPraHU3M YeJIOBEKa.
Bpenubie npuBbIuky: mociaeacTBus U npodrraktuka. [Ipodiema TeXHOTEHHBIX BO3CHCTBUN Ha 3I0POBHE
YeJioBeKa (3JIEKTPOMArHUTHBIC 10JIs1, OBITOBAst XUMHUS, U30BITOYHBIC LITYMbI, paJHallis U T.11.). AJganTarus
OopraHu3Ma 4ejioBeKa K (haKTopaM OKpYXKarolel cpeibl. 3allMTHBIE MEXaHU3Mbl OpraHU3Ma YeIoBeKa. 310POBbE U
paboTOCIIOCOOHOCTD.

[Tpunummne! popMupoBaHus 310poBbecOeperaromniero nopeaeHus. Oundeckas akTUBHOCTD U 3710poBbe. [ pyminbl
3710poBbs. OCHOBBI 3aKaJIMBaHMs. bHOXUMIYECKHE aClIEKThI pallioHalbHOTO nuTanus. [IpaBuna 6e3onacHoro
MCIOJIb30BaHUsl OBITOBBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB

IIpakTH4yeckue 3aHATHS:

OnpeJieneHne CyTOYHOIro pallMoHa MUTAHUS

COSI[aHI/Ie HHHHBHHyaHLHOﬁ IMaMATKH 11O OpraHru3aliun paHHOHaHBHOﬁ Q)HSHHCCKOI;’I AKTUBHOCTHU

IlpodeccHoHaILHO-OPMEHTHPOBAHHOE COJIEPKAHME JTA00PATOPHOr0 3aHATHSI

JlaboparopHas paboTa «YMCTBEeHHast pabOTOCIIOCOOHOCThY

OBnazneHre MeTo/laMu OIpeNeleHUs ToKa3aTellel YMCTBEHHONH paboTOCIOCOOHOCTH, OOBSICHEHHE MOJyUYEHHBIX
pe3yabTaToOB U (GOPMYIHPOBAHUE BHIBOJOB (ITMCbMEHHO) € MCIIOJIb30BAaHHEM HaYUHBIX MOHSATHIA, TEOPUH U 3aKOHOB.
B kadecTBe TpPUITEpPOB CHWKAOMMX PAOOTOCIIOCOOHOCTh  WCIOJNB30BAaTh  YCIOBHS  OCYIIECTBICHUS
npodecCHOHATBLHOM e TEIbHOCTH: IIIyM, TeMIepaTypa, Gu3ndeckas Harpyska u T.1.

KonTtpoabHasn
pabdora

TeopeTnyeckue acrieKThl YKOJIOTUH

OK 02
OK 04
OK 07
[IK 3.2.

IIpodeccrnonaIbHO-OPHMEHTHPOBAHHOE COJEeP:KaHUe (CoepKaHue MPUKJIATHOT0 MOTYJIs1)

Paznen 5. buoJiorust B ;KU3HU

Tema 5.1.
BuorexHoJorum B
JKU3HHU KaKI0T0

Conep:xanue

Teopernyeckoe o0yueHue:

BuoTexHonorus kak Hayka U mpou3BoACcTBO. OCHOBHbIE HANIPABJICHUSI COBPEMEHHOW OMOTEXHOIOTHHU. MeTo IbI
6rorexHoioruu. OObEKThl OMOTEXHOIOTHH. DTHKA OMOTEXHOJOTUYECKUX U T€HETHYECKUX IKCIIEPUMEHTOB.
[TpaBuia moucka u aHanu3a GMOIKOIOTHUECKON HHPOPMALIUY U3 PAa3IMYHBIX HCTOYHUKOB (HayyHas U yuyeOHO-
HayyHas JIMTepaTypa, CpeJICTBA MaccoBOM MH(popMmaIu, cetb uTepHeT 1 1pyrue)

IpodeccHoHATBLHO-OPMEHTHPOBAHHOE COIEPKAHNE MPAKTHYECKOT0 3aHATHSI:

Kelicpl Ha aHanu3 HHQOpPMAIMK O HAYYHBIX JOCTHXKEHUSIX B 00JIACTH T'€HETHYECKUX TEXHOJIOTUMH, KJIETOYHON

OK 01
OK 02
OK 04
[IK 3.2.
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WH)KEHEPHUH, MUIIEBBIX OMOTEXHOJIOTHH. 3aIuTa Keica: IPeJCTaBICHUE PE3YIbTaTOB PEIICHUS KEHCOB
(BBICTYIIJIEHUE C MTPE3ECHTALIMEN )

Tema 5.2.1. Conep:kanue 4 OK 01
buorexnonorun B | [IpakTnyeckue 3aHATHS: OK 02
MeIUuIlUHEe Pa3BuTre 6MO0TEXHOIOTHII B 00JIaCTH MEIMLMHBI U (hapMallui U IPUMEHEHHUE UX B KU3HU YeJIOBeKa, MOUCK U 2 OK 04
(dapmanuu aHann3 MHPOPMAIIUK U3 PA3IMYHBIX HCTOYHUKOB (HayYHAs M yu4eOHO-HAYYHAsI JIUTEPATypa, CPEACTBA MACCOBOIL IIK 3.2.

uHpopmanuu, cetb UHTEpHET 1 Ipyrue)

Keiicpl Ha aHaM3 HHGOPMALIMU O PA3BUTUU OMOTEXHOJIOTUH B MEeAMIMHE U (hapMauu (110 TpyIam)

3ammra keiica: [IpencraBienne pe3yabTaToOB PEIICHHs KEHCOB (BBICTYIUICHUE C TIPE3CHTAIMEH ) 2

OcHoBHoOe coJep:kaHue

Pa3nes 6. Buoskosornyeckue ucciae10BaHus OK 01
TeMma 6.1. OcCHOBHOe co/Iep:KaHue 2 OK 02
OcnoBHubie MeToabI | TeopeTuueckoe odyyeHue: OK 04
OuodKoIOrHYecKuX | Hayunsiit MeTos. MeTobl OMOIKOIOTHUECKHUX UCCIICIOBAHUNA: MTOJICBbIC, Ta00PATOPHBIC, SKCIIEPUMEHTAJIbHBIC. 2 OK 07
HCCJIEI0BAHN I MOHUTOPHHT OKpY’KaOILEl CPe/Ibl: JOKAIbHbIN, pErMOHAJIbHBIN U IN100aIbHBIN

MeTo/p1 OKCKA, aHaM3a U 00paboTKN HHYOPMAIIMK O TPOEKTE B PA3IUYHBIX HCTOUHUKAX

JlaboparopHble 3aHATHUS

[TocranoBKa 1enu, 3aja4, BBIABMKEHHE THMIIOTE3bI, MPOBEICHUE SKCIEPUMEHTA IO OMPEIEICHUI0 ONTHUMAIbHBIX

yCJIOBHM i pocTa U (U3HOJOTUYECKOW AaKTUBHOCTH JIPOXOIKEBBIX KIIETOK. BBISBICHHE 3aKOHOMEpPHOCTEH,

(dbopMynupoBaHUE BHIBOJIOB M TPOTHO30B.

JlaboparopHble pabOThI Ha BEIOOP IO MUHU TPYIIIIAM:

1. BiaustHre TeMmeparypbl Ha pocTa U U3NOIOTHYECKYIO aKTUBHOCTD JIPOAGKEBBIX KIETOK

2. BiusiHue yrieBoJI0B Ha pocTa B (PU3HOIOTHYECKYIO aKTHBHOCTD JIPOXKIKEBBIX KIIETOK

3. CoyeTaHHOE BIUSTHUE TEMIIEPATYPHI U YITIEBOJIOB HA POCTA M (PU3UOJOTHUECKYIO aKTUBHOCTh JIPOKKEBBIX KIETOK
Tema 6.2. OcHOBHOE coJep:KaHue 10
buoskosioruyeckun | [lpakTuyeckoe 3aHsTHE OK 01
# IKCIIePUMEHT O630p TeM yuyeOHO-HMCCIIEOBATENbCKUX TPOEKTOB. BpIOOp  y4yeOHO-MCCIIeOBATENBCKOTO IPOEKTa U3 OK 02

npeioxkeHHbIX. POpMUPOBaHNE KOMaHAbl IPOEKTa. AJITOPUTM BBIOJHEHUS MPOEKTA. 8112 8‘;

Kaxnas rpynna BeIOMpaeT 0JJMH U3 BAPHAHTOB yUeOHO-HCCIEI0BATEIbCKUX MPOEKTOB!

1. Ouenka kadecTBa aTMOC(EPHOTO BO3TyXa

2. O1ieHKa KayecTBa MOYB METOJJOM (PUTOTECTUPOBAHUS

3. OrneHKa KayecTBa BOJI IOBEPXHOCTHBIX BOJOEMOB IO OPTaHOJIENTHYECKIM U (PU3UKO-XUMHUYECKUM CBOMCTBaM
4. Bausiue I1AB Ha pocT 1 pa3BUTHE CEMSH BBICIIUX PACTEHUI

5. BaustHue coneBoro 3arpsi3HeHUs] Ha pOoCT U pa3BUTHE CEMSH BBICIINX PACTEHHM
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Ilepsviii sman @vinoHeHus npoekma:

O6ocHOBaHNE aKTyalbHOCTH BBIOpAaHHOW TeMbl. BbIsiBiIeHHE mNpoOIEeMBbl HCCIENOBaHHSA, (OPMYIUPOBAHHE
runoresbl. Beidop MetonoB uccienoanus. Beioop Touek otdopa npobd Ha Teppuropun uccienoanus. [locranoBka
neneit u 3amay uccnenoBanud. OnpezneneHue (GopMbl IpeACTaBICHUST PE3YyIbTaTOB HccienoBanus. OnpeaeneHue
3TAIlOB U COCTABJICHHE IJIAHA UCCIIEOBAHMS

JlabopaTropHble 3aHATHS 6
Bmopou sman evinonnenus npoexma: TOATOTOBKAa HEOOXOAMMOM MOCYyAbl M MaTepuana g 3KCIEPHUMEHTa,
NPOBE/ICHUE SKCIIEPUMEHTA, TEPUOJUUECKasi MPOBEpKa TEUSHHs dKCIEpUMeHTa/ cOOp Marepuaja B BBHIOpaHHBIX
TOYKax 0TOOpa 1mpod
Tpemuui sman 6vlnoaHeHUs: npoekma: TONY4YEHHE IEPBUYHBIX HKCIEPUMEHTAIbHBIX JAHHBIX, IPOBEIECHUE
CTaTHCTUYECKON 00pabOTKH MOJIYYEHHBIX JAaHHBIX
Yemeepmeuiii oman 6binoiHeHUs NPOeKma. BbISIBICHUE 3aKOHOMEPHOCTEH, (pOpMYIUPOBaHUE BHIBOJAOB U IPOTHO30B,
OIICHKA Ka4ueCTBa UCCIIEyeMOro 00bEeKTa MO pe3yabTaTaM OMOIKOJIOTHYECKOT0 aHAIN3a
IlpakTn4yeckue 3aHATHSA
3ammura npoekra [IpencraBieHue pe3ynbTaToB BBHIIOJHEHUS y4€OHO-UCCIIE0BATEIbCKUX IPOEKTOB (BBICTYILIEHUE 2
C TIpe3eHTaIei )
KoHcynpTanum x sk3aMeHy
IIpome:xxyTouHasi arTecTanus (3K3aMeH)
Bcero: 144
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3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JUCIHUIIVIMHDBI OJ.13 BUOJIOTI' S

3.1. g peanu3auuM NPOrpaMmbl JUCHMIUVIMHBI TPEXyCMOTPEHbI CieaAyloluue
crnenrajbHble OMEIeHUs :
Kabuner «®u3uky, XUMHH, OHOJOTMH», OCHAIEH O00OpyJAOBaHHMEeM: MeOenb, JOCKa, Mel,
HarJIsIIHBIC MOCOOUS (KOMIUIEKTHI Y4eOHBIX TaOJNMIl, ITUIAKATOB), TEXHUYCCKUMHU CpPEICTBAMHU
OOydYeHHUs: KOMIIBIOTEp C YCTPOMCTBAMHM BOCIPOHM3BEICHHUS 3ByKa, NMPHHTEP, MYJIbTHMEIHA-
MIPOEKTOP C IKPAHOM, yYKa3Ka-Mpe3eHTEP AJIs MPE3CHTAIIHIA.

1. ITndpoBas 1ad0paTopus 10 OHOIOTMH IS YUUTEIS;

2. ITudposas 1adopaTopus Mo OUOJIOTHUH JIJIs YICHHUKA.

3.2. UnpopMmannoHHOe oOecrniedeHne peajn3alui NPOrpaMMbl
1. Jlnsa peanuzanuu mporpaMmbl OnOimoTedHblil GoHI 00pa3oBaTENbHOM OpraHU3alUd MMEeT
neJyaTHble  W/WIM  JJIEKTPOHHBIE  OOpa3oBaTeibHBblE W HH(QOPMAIMOHHBIE  PECYpPCHI,
PEKOMEHIOBaHHbBIE JUIsl MCIIOJB30BaHUs B 00Opa30BaTE]bHOM IpOLIECCE, HE CTaplle IMSTH JET C
MOMEHTA U3/IaHusl.

buonorus. 10 kmacc : yue6. st obmeoOpa3oBaT. opraHu3anuil : 0a3oBelii ypoBeHb / B. B.
[Taceunuk [u ap.] ; mox pea B. B. [Taceunuka. — 5-¢ uza. crep. — Mocksa : [Ipoceemenue, 2022.
—223 c. : un. — (JIuHUs XKU3HN).

buonorus. 11 xnace : 6a30BbIif ypoBeHb : yueOHuk / B. B. [laceunuk, A. A. Kamenckuii, A. M.
Py6moB [u np.] ; mox pen. B. B. Ilaceunuka. = 5-e uza. crep. — Mocksa : [Ipocsemenue, 2023. —
272 c. : wi. — (JIuHus KU3HM).

2. PexomeHayemble MeyaTHBbIE W3/aHUS IO pealu3ali OOIIe00pa30BaTEIbHON TUCIUILIMHBI
IIPE/ICTaBIEHbl B METOAMUYECKUX PEKOMEHJAIUAX 10 OpraHu3aluu o0yueHusl.

OcHOBHBIE IeYATHbIE U3IAHUS

1. Buonorus. 10-11 knacce (yriyOsieHHBIN YPOBEHb): YYEOHUK JIJIsl CPEAHEro 0011ero oopa3oBaHus
/ B. H. Speirun [u np.]; mox oOmed penakuueid B. H. fApeiruna. — 2-e m3n. — Mocksa:
WznarensctBo FOpaiit, 2022.

2. O0yxoB, /1. K. buonorusi: KJIeTKu U TKaHU: yueOHOe Toco0ue AJIsi CpeTHEro MpoQecCHOHaTbHOTO
obpazosanus / JI. K. O6yxos, B. H. KupunenkoBa. — 3-¢ m3a., nepepad. u gom. — Mocksa:
W3narensctBo FOpaiit, 2022. — 358 c.

3. buonorus: yueOHMK W TPAaKTUKyM Ui CpEIHEro mpodeccnoHaabHoro odpasoanus / B. H.
Sperrus [u gp.]; nox penakuueit B. H. Speiruna. — 2-e uza. — MockBa: U3parensctBo FOpaiir,
2022. — 378 c.

JJIeKTPOHHbIE U3IAHUS

1. Buonorus. 10-11 knacce (yrimyOsieHHBIN YPOBEHB): YYEOHUK JIJIsl CPEAHEro 0011ero oopa3oBaHus

/ B. H. Speirun [u ap.]; mon obmei penakuueir B. H. Speiruna. — 2-e u3a. — Mocksa:
NznarensctBo FOpaiit, 2022. — 357 ¢. — (Hapoanoe npocBemienue). — ISBN 978-5-534-15630-
0. — Teker: osnextponHblii // OOpazoBatenbHast miardgopma FOpait [caiit]. — URL:

https://urait.ru/bcode/509241

2. O6yxoB, 1. K. buonorus: K1eTKu ¥ TKaHU: yaeOHOe TocoOue sl cpeTHeTo MPodeCCHOHATBLHOTO
obpaszopanus / JI. K. O0yxos, B. H. KupunenkoBa. — 3-e m3., nepepad. u jgom. — Mocksa:
WznarensctBo FOpaidit, 2022. — 358 c. — (IIpodeccuonansuoe obpazosanue). — ISBN 978-5-
534-07499-4. — Tekct: snexTpoHHbIA // O0pa3oBarenpHas mwiatdpopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/494034

3. buonorus: yueOHHK W TPaKTUKyM Ul CpEIHEro mpodeccnoHaabHoro odpaszoanus / B. H.
SApeirus [u gp.]; nox penakuueit B. H. Speiruna. — 2-e u3a. — MockBa: U3parensctBo FOpaiir,
2022. — 378 c. — (IIpodeccuonansHoe odpazoBanue). — ISBN 978-5-534-09603-3. — Texcr:
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https://urait.ru/bcode/509241
https://urait.ru/bcode/494034

aNeKTpoHHBIH  //  OOpazoBarenbHas  minatgopma  FOpait [caiT]. — URL:
https://urait.ru/bcode/489661

JlonoTHUTEeIbHbIE HCTOYHUKH
1. Teitnop J. buonorus: 8 3 1. T. 1 / /1. Teitnop, H. I'pun, V. Crayt; nox pea.P. Conepa ; nep. 3-ro
anri. m3a. — 14-e mza. —M. : Jlaboparopus 3uanwmii, 2022 — 454 c.
2. TlanoBa, E. M. Dkonorus: y4eOHHMK M TPAKTUKYM IS CPEIHETO MPO(EeCCHOHAIBLHOTO
obpaszoBanus / E. U. ITaBnora, B. K. HoBukoB.— Mocksa: U3natensctBo FOpaiit, 2022. — 190 c.
3. Epemuenko, O. 3. buonorus: ydenwme o Owmochepe: ydeOHOe mOCOOME UIsI CPEIHETO
npodeccuonanbHoro oopazoanus / O. 3. Epemuenko. — 3-e u3j., nepepad. u gon. — MockBa:
NznarensctBo KOpaiit, 2022, — 236 c.
4. bnunos, JI. H. Dxonorus: yaeOHoe mocodue isi cpeHero npohecCuoHaIsHOro 00pa3oBaHust /
JI. H. biiunos, B. B. ITonsikoBa, A. B. Cemenua ; mox o6mieit penakiueii JI. H. bimaoBa. — Mockaa:
W3narensctBo FOpaiit, 2022. — 208 c.
5. bproxanp, ®@. ®. [Ipomeinuiennas sxonorus: yueonuk / ®©.®. bproxanb, M.B. I'padkuna, E.E.
Cnobusakosa. — Mocksa: POPYM: UHDPA-M, 2022. — 208 c.
6. Hecmenoa, H. H. DKOJIoTUSl 4YeloBeKa: Y4YEOHMK M TMPAKTUKYM Ui CpPEIHEro
npodeccuonansHoro oopasosanus / H. H. Hecmenosa. — Mocksa: M3narensctBo FOpaiit, 2022.
— 157 c.
7. buomormss mus mpodeccwii W CHENHATbHOCTEH TEXHHYECKOTO W E€CTECTBEHHO-HAYYHOTO
npoduneit: yueOHHK Ui CTYA. yupexaeHuit cpen. nmpod. oopazosanus / B. M. Koncrantunos, A.
I'. PezanoB, O. E. ®aneeBa; mox pen. B. M. Koncrantunoa. — M. : U3gatenbckuii LeHTp
«Axagemus», 2016/ — 336 c.

4. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHMSI
OBIIEOBPA3OBATEJIBHOU JUCHUIIVIMHDBI O/1.13 BUOJIOT'UA

KoHTpo.1b 1 o11eHKa pe3yIbTaTOB OCBOCHMS 00111€00pa30BaTEIbHOM AUCHUIUINHBI PACKPBIBAIOTCS
yepe3 JUCLUUIUIMHAPHBIE pe3ylbTaThl, HampaBieHHblE Ha (opMupoBaHUE OOUMX H
npo¢ecCHOHATBbHBIX KOMIETEHIUH 110 pa3/ienaM U TeMaM CO/Iep)KaHusl yueOHOro MaTepHara.

Oo0masn Paznen/Tema THun oneHOYHBIX MEPONPHUATHIA
KOMIIeTeH
U
Pa3nea 1. Kierka — cTpykTypHO- KonTpoubnasi padora “MoJieKyJIsipHbIii yPOBEHb
(PyHKIMOHAJIbHASI ¢[INHHUIA JKUBOT'0 OpraHu3anyu ;KHBOro”
OK 02 Tema Nel.1.buomorus xak 3anonHeHne TabIUIBI C OIMCAHUEM METOIOB
Hayka MUKPOCKOIIUPOBAHMSI C UX IOCTOMHCTBAMU U
HEJ0CTaTKaMH.
3anonHeHue Tabauiel «Bkiaa yueHbIX B pa3BUTHE
ouosnorun»
OK 02 Tema Nel.2.00mas 3anosHeHnEe CPaBHUTEITLHOM TaOIUIIBI CXOACTBA U
XapaKTEpUCTHKA )KU3HU pa3anyunii )KUBOTO U HE )KUBOTO
OK 01 Tema Nel.3.buonornueckn |DpoHTAIBHBIN ONPOC
OK 02 BAJKHBIE XUMUYECKHUE [ToaroroBka yCTHBIX COOOIIEHHH ¢ Tpe3eHTaluen
OK 04 COCIMHECHUS BrinonHenue u 3ammra 1abopaTopHbIX padoT:
«Onpenenenue ButTamMuHa C B MPOIyKTaxX MUTAHUS,
«'uapodpuminbHO-THIPOHOOHBIE CBOWCTBA JIUITHIOBY
OK 01 Tema Nel.4.CtpykTypHoO- OrneHnBaemasi AUCKYCCHS TT0 BOTIPOCAM JICKITUH
OK 02 (byHKIMOHATBHAS PazpaboTka MeHTaNbHON KapThl MO KJIacCU(UKALUU
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OK 04

opranu3anus KJICTOK

KJIETOK M UX CTPOCHUIO Ha IIPO- U SYKAPUOTHUYECKHUX U
IO I[apCTBaM B MUHU TpyIIax

Brinonnenue u 3amuTa 1a00paTopHbIX padoT:
«CtpoeHue KIIeTKH (pacTeHus, 5)KUBOTHBIC, TPUOBI) U
KJIETOYHBIE BKJIIOUEHUS (KpaxMall, KaApOTUHOHIBI,
XJIOPOILIACTHI, XPOMOILJIACTHI)»,

«[IponuniaeMmoctb MeMOpaHbI (I1JIa3MOJIN3,

JIETIa3MOJIH3)»
OK 01 Tema Nel.S. @poHTaTBHBIN OIIPOC
OK 02 CtpyKTypHO- Pa3pabotka rioccapus
(GyHKLNOHATIbHbBIE Pemienue 3a1a4 Ha onpeesieHUe 0Cae10BaTeIbHOCTH
dakTopbl HYKJICOTHU]IOB
HACJIeICTBEHHOCTH
OK 01 Tema Nel.6. OpoHTaTBHBIN OIIPOC
OK 02 IIpoueccsl MaTpU4YHOTO Tect «IIponeccel MATPUYHOTO CUHTE3a»
CHHTE3a Pemenue 3a1au Ha onpezeeHre N0CIe10BaTeIbHOCTH
aMUHOKHCIIOT B MOJIEKYJie Oelika
Pemenue 3aau Ha onpezeneHue nocae10BaTeIbHOCTH
AMUHOKHCJIOT B MOJIEKYJIe OeJKa B Clly4ae U3MEHEHHUS
nocienoBarenbHOCTH HykieotuaoB JJTHK
OK 02 Tema Nel.7. @OpOoHTAIBLHBIA OIIPOC
OK 04 Hexknerounsie popmbl [ToaroToBka ycTHBIX COOOILEHHI ¢ Mpe3eHTanuei
KU3HU (BupycHBIE U OaKTepuanbHbie 3a001eBanus. O0mue
HPUHIUIBI UCIIOJIb30BaHUS JIEKAPCTBEHHBIX BEILECTB.
Oco0OeHHOCTH TPUMEHEHNS AaHTUOUOTHKOB)
OK 02 Tema Nel.8. OpoHTATBHBIN OMPOC
OOMeH BelecTB U 3aroyiHeHNe CPaBHUTENILHON TaOIMIIbI XapaKTePUCTUK
IpeBpalleHNe SHEPTUU B TUIIOB OOMEHA BEILLIECTB
KIIETKE
OK 02 Tema Nel.9. OO6cyx1eHre o BoIpocam JIEKIUH
OK 04 KuzneHHbI 1uKI KiIeTKU. | Pa3paboTka JIeHThl BpeMEHH KU3HEHHOTO IIUKJIa

Murto3. Meiios

Paznen 2. Ctpoenue u GpyHKUMHU

KonTposbnas padora ”Ctpoenue u pyHkuuu

OpraHusMa opranusma”

OK 02 Tema Ne2.1. Ctpoenue OuenuBaemas 1UCKyccus

OK 04 opranusma Pa3paboTka MeHTanbHOM KapThl TKaHEH, OpraHoB U

IIK 3.2. CHCTEM OpPraHOB OPraHU3MOB (PACTEHHUsI, )KUBOTHBIE,
YeJI0BEK) C KPaTKON XapaKTepUCTUKON UX (PyHKUUN
[ToaroToBka u npeacTaBiIeHUE YCTHBIX COOOIIEHUH C
npe3eHTanuen (MMMYHUTET, UH(PEKIINOHHbIE
3a00JIeBaHus, SMUIEMUH, BAKIIMHALIHS)

OK 02 Tema Ne2.2. ®opmel @pOHTAIBHBIN OITPOC

IIK 3.2. Pa3MHOKEHHUsI OPraHU3MOB | 3arojHeHHe TaOIUIbI ¢ KPaTKOM XapaKTepUCTHKON U
npuMepamMu GopM pa3MHOXKEHHUS OPTaHU3MOB

OK 02 Tema Ne2.3. Pa3paboTka 1eHTHI BpeMEHH € XapaKTEPUCTUKON ATAIoOB

OK 04 OHTOreHe3 )KMBOTHBIX U OHTOI'€HEe3a OTACIIBHOU IPYIIIION )KUBOTHBIX U YEJIOBEKA

YCJIO0BCKAa

110 MUKPOTPYyIIIaM
Tect/onpoc
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OK 02

Tema Ne2 4.

CocrapieHure )KU3HEHHBIX [IUKJIOB PACTEHUM 10

OK 04 OHTOreHe3 pacTeHuit otnenaM (MOXOBUIHBIE, XBOILIEBUIHBIE,
ManOPOTHUKOBH/IHBIE, TOJIOCEMEHHBIE,
ITOKPBITOCEMEHHBIE)
OK 02 Tema Ne2.5. PazpaboTtka rioccapus
OCHOBHBIE TTOHSTHS Tect
TeHETUKHU
OK 02 Tema Ne2.6. OpoHTaTBHBIN OIIPOC
OK 04 3aKOHOMEPHOCTH Tect 1o BorpocaM JIEKIUU
TIK 3.2. HacjaeqOBaHUI Pemienue 3amay Ha onpeieseHue BEPOSITHOCTH
BO3HHUKHOBEHUS HACJIEJICTBEHHBIX IPU3HAKOB IIPU
MOHO-, TU-, TOJINTUOPUIHOM U aHATTU3UPYIOLIEM
CKpEIINBAHUU, COCTABIICHUE F€HOTUIINYECKUX CXEM
CKpEIIUBaHUS
OK 01 Tema Ne2.7. Tect
OK 02 B3aumopeiicTBue reHoB Pa3paboTtka rioccapus
Pemenue 3aa4 Ha onpezesieHue BEpPOSTHOCTU
BO3HUKHOBEHUS HACIIEJICTBEHHBIX PU3HAKOB MIPH
Pa3IMYHbIX TUIIAX B3aUMOJEHCTBUSI T€HOB,
COCTaBIICHUE T€HOTUITMYECKUX CXEM CKPEIUBAHUS
OK 01 Tema Ne2. 8. Tect
OK 02 CuennenHnoe HacinenoBanue | Paszpabotka rioccapust
IIK 3.2. MIPU3HAKOB Pemenue 3aa4 Ha onpezienieHue BEPOSTHOCTH
BO3HHUKHOBEHUS HACJIEJICTBEHHBIX IPU3HAKOB IIPU
CIICTUICHHOM HAcCJIeIOBAaHUU, COCTaBJICHUE
TEHOTUITMYECKUX CXEM CKpEIIBaHUS
OK 01 Tema Ne2.9. Tect
OK 02 I'eneTuka nmomna Pa3pabotka rioccapus
Pemenue 3ana4 Ha onpeiesieHNEe BEPOATHOCTU
BO3HHUKHOBEHHUS HACJIEICTBEHHBIX PU3HAKOB,
CLIETUIEHHBIX C I10JIOM, COCTaBJICHHE TEHOTUITNYECKUX
CXEM CKpeIIMBaHUs
OK 01 Tema Ne2.10. Tecr
OK 02 I'eneTnka yenoseka Pazpabotka rioccapus
Pemenue 3aa4 Ha onpe/esieHne BEPOATHOCTH
BO3HUKHOBEHHUS HACJIEICTBEHHBIX IIPU3HAKOB,
HCIOJIb3YSl METO/Ibl TEHETUKH YE€JI0OBEKA, COCTABIICHUE
TEHOTUITMYECKUX CXEM CKpEIIMBaHM
[ToaroroBka yCTHBIX COOOIIEHUH C TIPE3EHTAIIUEH O
HACJIe/ICTBEHHBIX 3a00JIEBaHUAX YEIOBEKA
OK 01 Tema Ne2.11. Tect
OK 02 3aKOHOMEPHOCTH Pemrenne 3amad Ha onpeneneHue TMIA MyTalUK IIPU
OK 04 U3MEHUUBOCTH nepeiaye HacaeICTBEHHBIX IPU3HAKOB Y YEJIOBEKa
OK 01 Tema No2.12. Tect
OK 02 Cenexuusi OpraHu3MoB Pazpabotka rioccapus

Pemenne 3ama4d Ha OMnpeaAcICHUE BO3MOXHOI'O
BO3HUKHOBCHUSA HACIICACTBCHHBIX IIPU3HAKOB I10
CCJICKIIMH, COCTABJICHUEC I'CHOTHITMYCCKHUX CXEM
CKpCHIMBaHUA
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Pa3zgea 3. Teopusi 3BoJIIonUU

KonTpoabHas padora “Teopernyeckue acneKkTbl
JBOJIIOIMH KM3HHU HA 3emJie”

OK 02 Tema 3.1. Uctopus @poHTaTBHBIN OIIPOC
OK 04 9BOJIIOLIMOHHOT'O YUEHHUS PazpaboTka JeHTbI BpEMEHU Pa3BUTHUS BOITIOIIMOHHOTO
yueHus
OK 02 Tema 3.2. MuxkposBosonus  |DOpoHTaNbHBIN OIIPOC
Pa3pabotka rioccapus TEpMUHOB
OK 02 Tema 3.3. MakposBomtonusi  |OnieHuBaeMas TUCKYCCHUS
Pazpabotka rioccapust TEpMUHOB
OK 02 Tema 3.4. @poHTaTBHBIN OIIPOC
OK 04 BosnuknoBenue u pa3sutue |IloAroroBka u npencTaBieHHe YCTHOTO COOOLICHNS U
KU3HU Ha 3emiie JICHTHl BpEMEHHU BOSHUKHOBEHHUS U PA3BUTHS
KUBOTHOT'O ¥ pPaCTUTEIBHOTO MHUpa
OK 02 Tema 3.5. OpOoHTATBHBIN OMPOC
OK 04 [Ipoucxoxaenue yenoBeka — |PazpaboTka TEHT BpeMEHU U MEHTAJILHBIX KapT Ha
aHTPOIIOTEHE3 BBIOOD:

“BOJIIOLIMS COBPEMEHHOT0 uesoBeka”, “Bpems u mytu
pacceseHus 4elioBeka 1o mianere”, “BnusHue
reorpaduyeckoii cpeapl Ha MOPQOIOTHIO U
¢busnonoruro yenoseka’”’, “YemoBeueckue pacer”,
oOcyxKeHHe

Pasznen 4. Dxojorus

KonTpoabHnas pabdora “Teopernyeckne acneKTbl
IKOJIOTHHN”

OK 01 Tema 4.1. Tect mo skon0rHUecKUM (PaKTOpaM U cpesiam KU3HU
OK 07 DKkojoruveckue pakTopel U |OpraHU3MOB
Cpebl KU3HU.

OK 01 Tema 4.2. CocraBiieHne cXeM KpyroBopoTa BEUIECTB, UCIIOJIb3Ys

OK 02 [Momymsius, cooOriecTna, Marepuabl JEKIUN

OK 07 9KOCUCTEMBI Pemenne npakTuKo-OpUEHTUPOBAHHBIX PACUETHBIX
3aJlaHuH 10 IEPEHOCY BELIECTBA U YHEPTUU B
9KOCHCTEMAX C COCTaBJIEHHE TPOPUUECKUX Leneil u
nUpaMusl 6MoMacchl U YHEPTUU

OK 01 Tema 4.3. OrneHuBaemasi JUCKYCCHUs

OK 02 buocdepa - rnobanpHas Tecr

OK 07 9KOJIOTMYECKasl CUCTEMA Pemenne npakTuKO-OpUEHTUPOBAHHBIX PACUETHBIX
3aJ1a4 Ha ONpeAe/ICHUE TUIOIAIU HACAKACHUN IS
CHIDKEHHUS KOHIIEHTPALMU YTIIEKUCIIOro raza B
aTMocQepe CBOEro pernoHa mpoXxUBaHuUs

OK 01 Tema 4.4. Bnusinue Tect

OK 02 AHTPONOTEHHBIX (aKTOPOB Ha |PereHne mpakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX

OK 04 o6uochepy 3aJIaHUM M0 COXPAHEHUIO IPUPOAHBIX PECYPCOB CBOETO

OK 07 pEeruoHa npo>XKUBaHUs

OK 02 Tema 4.5. Bnusinue OueHuBaemasi JUCKYCCHUS

OK 04 COLIMATIbHO-3KOJIOTMUECKHUX BrInonHeHus MpakTHYECKUX 3aJaHHA:

OK 07 (bakTOpOB Ha 370POBbE “OrnpenesieHne CyTOYHOTO pallioHa MUTAHUS

IIK 3.2. 4eJIoBeKa “Coznanue MHIMBUIYaTbHONW NAMATKH 110

OpraHU3aIK PAlMOHATBFHON PU3NUECKON

aKTUBHOCTH
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Brimonaenue 1abopatopHoit paboThl Ha BHIOOD:

"YMcTBeHHas paboTOCTIOCOOHOCTH",

"Briussare abuotndyeckux hakTOpoB Ha YeTIOBEKA
(HM3KHE U BBICOKHE TEMIEpaTypsl)"

IIpodeccnoHabHO-OPHEHTHPOBAHHO
coJep:KaHue
Pa3nen 5. BuoJsiorus B ;KHU3HU

3amuTa Keiica: npeAcTaBlIeHUE Pe3yIbTaToOB PELICHUS
KEICOB (BBICTYIUICHHUE C MPE3CHTAIUEH )

OK 01 Tewma 5.1 BrinonHenue kelica Ha aHau3 HHGOpPMAIUHU O

OK 02 buorexHonoruu B KU3HA HAYYHBIX JOCTIKEHHIX B 00JIACTH T€HETHYECKUX

OK 04 Ka)KJ10TO TEXHOJIOTUH, KJIETOYHOW MHKEHEPHUHU, MUIIIEBHIX

[IK 3.2. OMOTEXHOJIOTHH (IO TPYIIIaM), IPEICTABICHHIE
PE3yNIbTaTOB PEIICHUS KeCOB

OK 01 Tema 5.2.1. Brimonnenue kelica Ha aHau3 HHPOPMAIIH O

OK 02 buoTtexHonoruu B MeUIMHE |Pa3BUTUN OMOTEXHOJIOTUI B MEIULIMHE U (papMallun

OK 04 u Gapmanun (o rpymnmnam), NpeACcTaBlIeHUE Pe3yIbTaTOB PELLICHUS

[IK 3.2. KeicoB

Pa3znea 6. Buojskosornueckue

[IpencraBienne pe3ynbTaTOB BHIIOJIHEHUS YI€OHO-

uccje10BaHusA UCCIIEI0BATEIbCKUX IPOEKTOB (BBICTYIUIEHUE C
MIPE3CHTALINEH )
OK 01 Tema 6.1. BrinonHeHue 1abopatopHbIX paboT Ha BHIOOP B
OK 02 OcCHOBHBIE METO/IbI MHHUIPYIIIAX:
OK 04 OMOIKOIOTHUECKUX 1. BnawusHHe TeMmeparypbl Ha pocTa U
OK 07 UCCJIEJOBaHUM (U3MOIOTHYECKYIO aKTUBHOCTD JIPOMOKEBBIX KIETOK
2. BuusHue yrieBoJioB Ha pocTa U
(bU3HOIOrMYECKYI0 aKTUBHOCTD JIPOAOKEBBIX KIETOK
3. CoueraHHOe BIUSHHE TEMIIEPATYPHI U
YTJIEBOJIOB Ha pocTa U (PU3HOJIOTMUECKYI0 aKTUBHOCTD
JPOXIKEBBIX KIETOK
OK 01 Tema 6.2 Beinonnenne yueOHO-HUCCIEI0BATENBCKOTO MTPOEKTA
OK 02 buoskonornueckuii Ha BBIOOP:
OK 04 DKCIIEPUMEHT OreHka kayecTBa aTMOC(HEPHOT0 BO3yXa
OK 07 OrneHka KayecTBa o4B METOAOM (PUTOTECTUPOBAHUS
Onenka KkauecTBa BOJ] IOBEPXHOCTHBIX BOJIOEMOB 110
OpraHOJENTUYECKUM U PU3NKO-XUMUYECKUM
CBOMCTBaM
Binsanaue ITIAB Ha pocT 1 pa3BUTHE CEMSH BBICIINX
pacTeHui
Bnusinue coneBoro 3arpsi3HeHus: Ha pocT U Pa3BUTHE
CEMSH BBICIIUX PaCTEHUU
OK 01
OK 02 .
BrimonHeHne sk3aMeHaIMOHHBIX 3aJJaHHH
OK 04
OK 07
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