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PaGouast mporpamMmma y4eOHOM AUCIUIUIMHBI COCTABIIEHA HA OCHOBE:

-denepanbHOro rocyaapCcTBEHHOr0 00pa30BaTEIbHOIO CTaHAApPTa CPEIHETrO
npodeCCHOHAIBHOTO 00pa3oBaHus 1o crneruaibHocTy 35.02.16 Dkcrutyaramus u
PEMOHT CEJIbCKOXO3AMCTBEHHOM TEXHUKHM M O0OpYAOBaHUS YTBEPKIECHHOTO
npuka3oM MuHuctepcrBa oOpa3oBaHus U Hayku Poccuiickoii ®denepauuu ot
14.04.2022 N 235 (3apeructpupoBaH MwuHUCTEpCTBOM IOoCTUIIMU Poccuiickoit
Oeneparuu 24.05.2022 N 68567);

- npuka3za MunucrepctBa npocseuienus: Poccuiickoit denepanuu ot 01 ceHTA0ps
2022 r. Ne 796 «O BHeceHMM W3MEHEHUN B (pernepanbHble TOCYJapCTBEHHBIE
o0pa3oBaTeIbHbIE CTAHAPThI CPEIHETO TPOPECCUOHATIEHOTO 00pa30BaAHUS»;

- mpukaza MunucrepcTBa npocpenienus Poccuiickoit @enepanuu ot 12 aBrycra
2022 1. No 732 «O BHeceHWH WU3MEHEHHH B (enepalbHbId TOCYIapCTBEHHBIN
oOpa3oBaTenbHbI CTaHAAPT CpeaHero oOuero oOpa3oBaHMs, YTBEP>KICHHBIM
npukazoM MuHHCTEpcTBa 00pa3zoBanusa u Hayku Poccuiickoit @eneparuu ot 17
Mast 2012 1. Ne 413y,

- IIpukaz MunucrepcrBa npocsemenusi Poccuiickoit @enepanuu ot 24.08.2022
No 762 "OG6 yrBepxnenuu Ilopsnka opraHuzallid ¢ OCYILIECTBIICHUS
00pa30BaTEeNbHON MEATENBHOCTH MO 00pa30BaTENbHBIM IMPOTPAMMAM CPEIHETO
npodeccruonanbHOro 00pazoBanus';

—IIpuka3 MunucrepcrBa npocsemenuss Poccniickonn @enepanuu or 14.07.2023
Ne 534 "O6 yrtBepxknenun Ilepeuns mnpodeccuit paboumx, TOIKHOCTEH
CILyXaIlIiX, IO KOTOPBIM OCYILECTBIIAETCS NMpodeccuoHanbHoe 00yueHue",;

- «lIpumepHoii pabouedi mporpamMmbl  001€00pa30BAaTEILHON  yueOHOM
muciuIuinebel - «buonorus» s npodeccHoHaIbHBIX  00pa30BaTENIbHBIX
opranuzanuid, pexoMeHaoBanHoi @®I'BOY AIIO «MHCTUTYT pa3BUTHS
npodeccroHanbHOro o0pazoBaHus» (mpotokod Nel3 ot 29 centsops 2022 r.);

- nokanpHOro akta oT 31.08.2023r. «O mopsnke pa3paOOTKH U yTBEP KICHUS
pabounx  mporpaMMm  00ImicoOpa3oBaTEIbHBIX  JUCHUIUIMH C  YYETOM
npo(ecCHOHANBHOM  HAaNpaBJIEHHOCTH MpOrpaMM B COCTaBE€  CPEIHEro
npodeccHoHaTbHOTO 00pa30BaHMs, peaTu3yeMbIX Ha 0a3e OCHOBHOTO OOIIETO
obpazoBanus B AIIOY «EnaOyxckuii MOMUTEXHUYECKUNA KOJIICIKY;

- Pabouell mporpammel BOCIIMTAHMS, YTBEPKICHHON HA MEIarorunyeckoOM COBETE
Ne4 ot «20» despais 2023r.

Pazpaborana IlpenonaBarens: ['onoBanosa O.H./
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1. HIACHHOPT IPOT'PAMMBI YYEBHOM JUCIHUILINHBI
OVY /.13 buoJiorust

1.1. O6s1acTh NPUMEHEHUSI TPOTPAMMBI:

[IporpaMmma  y4eOHOW  AMCHMIUIMHBI  SBJISIETCS  YacThbl0 ~ OCHOBHOM
npodeccuoHabHOM 00pa3oBarenbHON mporpaMmbl B cooTBeTcTBUM ¢ PI'OC 1o
cnennasibHOCTSIM CIIO, BXOASIIMM B COCTAaB YKPYIMHEHHOM IPYNIBI CIIEHUAIBHOCTEN
35.00.00 Ceabckoe, JdecHoe U pbIOHOe xo3siiicTBO: 35.02.16 Dxcrutyatanus u
PEMOHT CEJIbCKOXO03iCTBEHHOW TEXHUKU U 000PYI0BaHUS.

[Tpodune noayuyaemoro npodeccruoHalIbHOTO 00pPa30BaHNS T€XHOJIOTHYeCKHUI.

1.2. Mecro y4eOHOH  JUCUMIUVIMHBI B  CTPYKTYpe  OCHOBHOW
npodeccnoHaNILHOH 00pa30BaTeJILHOM MNPOrpamMMbl: JUCHMUIUIMHA BXOJIWUT B
00111e00pa30BaTEIbHBINA ITHKII.
CopepxaHue  IHUCHUIUIMHBI ~ MMEET MEXIPEIMETHBIE CBSI3M C JUCLHMILUIMHAMHU
obmenpodeccuonanpHoro mukiaa — OIL0O5 Arponomus, MK 04.02 Ocpoenue
npodeccun  pabounx 19205 TpakTOpPUCT-MAMIMHUCT  CEIIbCKOXO3SMCTBEHHOTO
IIPOU3BOJICTBA.

1.3. Heau u 3aaa4n y4eOHON IMCUMINIMHBI — TPeOOBAHMS K pe3y/bTaTam
OCBOCHMS IUCHUILINHBI:

Hean: popmupoBanue y 00y4aromuxcsi CUCTEMbI 3HAHUH O pa3InYHbIX YPOBHAX

KU3HU CO 3HAHUEM COBPEMEHHBIX NPEACTABICHUW O JKMBOM MPUPOJIE, HABBIKOB IO
MPOBEICHUIO OWOJIOTMYECKUX HCCICNOBAHUM C COOJIFOJICHHEM JTHYECKUX HOPM,
apryMEHTUPOBAHHON JIMYHOCTHOM TO3UIMU MO OEpekHOMY OTHOIIEHUIO K
OKpYXaroUIen cpeie.

3agaun:

* nojy4yeHue (pyHIaMeHTaIbHBIX 3HaHUI 0 Omonorunueckux cucremax (Kierka,
Opranusm, [lonynaums, Bun, Oxocucrema); HCTOPUM Pa3BUTHS COBPEMEHHBIX
NPEJICTaBIICHU O >KMBOW MPUPOJE, BBIAAIOUIUXCS OTKPBITHSX B OMOJIOIMYECKON
HayKe; poJin OMOJIOTUYECKOW HAayKd B (DOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUPA; METO/IaX HAYYHOTO [TO3HAHUS;

* OBJIQJICHUE YMEHUSIMU JIOTUYECKU MBICIUTH, OOOCHOBBIBATH MECTO U POJIb
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JIEATEIBHOCTH JIIOACH, pPa3BUTHU
COBPEMEHHBIX TEXHOJIOTUH; OMNpEeNesiTh >KUBbIE OOBEKTHI B MPHUPOJE; MPOBOJIUTH
HAOJIIOICHHSI 32 SKOCHCTEMAaMHU C LIETbI0 UX OMHUCAHMS U BBISIBIICHUS €CTECTBEHHBIX U
AHTPOIIOTEHHBIX WM3MEHEHUM; HAaXOAUTh U aHAIM3UPOBATh MH(DOPMAIUIO O MKUBBIX
00BEKTaXx;

* pa3BUTHE MO3HABATEJILHBIX HHTEPECOB, MHTEJUIEKTYyaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEM 00yYaromuxcsi B MOPOLECCe HU3YUYCHUs] OMOJIOTMYECKHUX SIBIICHU;
BBIJIAIOIINXCS JOCTHXKEHUN OMOJIOTHH, BOLIEAIIUNX B OOIICUYEIIOBEUECKYIO KYJIbTYPY;
CJIOKHBIX M TMPOTUBOPEUYUBBHIX IMyTEW Pa3BUTHUS COBPEMEHHBIX HAYUHBIX B3IJISIIOB,



uJel, TEeOpul, KOHLENIUH, Tunore3 (0 CYIIHOCTH M MPOUCXOKIACHUU KU3ZHHU,
YeJIoBeKa) B X0/i€ pa0dOThI C pa3IMYHbIMU UICTOYHUKAMHU UH(POPMALINH;

* BOCNHUTaHUE YOEKJIEHHOCTH B HEOOXOJIMMOCTH TMO3HAHUS >KUBOW MPUPO/IBI,
HEOOXOIUMOCTH PALMOHATILHOTO TPHUPOAOINOIb30BaHUS, OEPEKHOI0 OTHOILIEHUS K
IPUPOAHBIM PECypcaM U OKpY’Karolleil cpenie, COOCTBEHHOMY 3/10POBbIO; YBaXKEHUS
K MHEHHIO OTIIMIOHEHTA MPHU 00CYKICHUH OMOJIOTHYECKUX MPooIIeM;

* HCMOJb30BAHHE TMPUOOPETCHHBIX OWOJOTHYECKUX 3HAHUA W yMEHUH B
MOBCEIHEBHOM JKM3HU JUIsI OLEHKU TMOCIEICTBUI CBOEH JieaTelbHOCTH (U
NEATEeNIbHOCTA APYTUX JIIOJICH) MO OTHOIICHHIO K OKpYKarollel cpeiae, 310pPOBbIO
IPYTUX J0Je U COOCTBEHHOMY 370pOBbIO; OOOCHOBaHUE W COOJIIOJIEHUE MeEp
npodunakTUKY 3a00J€BaHUN, OKa3aHWEe MEePBOM MOMOIIHU MPU TpaBMax, COOJI0ICeHHE
paBUJI TOBEJICHUS B IPUPO/IE.

1.4. Ilnanupyemble pe3yJabTaThl OCBOEHHSI 001Ie00pPa30BaTEJIbHOM
macuIIMaEsl B cooTrBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO



Koa n
HAHMEHOBaHHE
(popmupyembIx
KOMIIeTeHIIU I

IInanupyemMble pe3yJbTaThbl 0CBOCHHS JMCIUIIIHHBI

JIMYHOCTHBIE U METalpeaAMETHDBIC

,I[ncummuﬂapnme

OK 01. Beibupats
CIIOCOOBI perieHus
3a1a4
npoeCCHOHATLHON
JeSITeIbHOCTH
NPUMCHUTCIIBHO K
Pa3siInIHbIM
KOHTCKCTaM

B yacTH TpPy10BOr0 BOCIMTAHUA:

- TOTOBHOCTH K TpPYAY, OCO3HAaHHE LEHHOCTH
TPYIOO0HE;

- TOTOBHOCTh K aKTUBHOH J€ATEILHOCTH TEXHOJIOTHYECKOH U
COIMAJIbHOW HAINpPaBIEHHOCTH, CHOCOOHOCTh HMHUIIMHPOBATH,

MacTepcTBa,

IUIAHUPOBaTh M CAMOCTOSITENIBHO — BBINIOJIHATH — TaKyIO
NeSATEIbHOCTD;
- WHTEpEC K pa3IuYHbIM cdepaM NpodecCHOHATBHON

JEeSITeIILHOCTH,
OBnaneHne yHHBEPCAIbHBIMA YYEOHBIMU TO3HABATEIIBHBIMU
NEUCTBUSIMU:

a) 6a30Bble JJOTHYECKHe JIeiiCTBHUS:

- CaMOCTOSITENbHO  (OPMYITUPOBATH M  aKTyaIM3HUPOBATH
npo0yieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS JJIsi
CpaBHEHUS, KJIacCU(PUKALUKA U 000OIICHUS;

- ONpeAeNsTh e NeATEILHOCTH, 3aJaBaTh MapaMeTpbl U
KPUTEPUHU UX TOCTHUKCHUS;
3aKOHOMEPHOCTH |

- BBIABJIAATH IIPOTHUBOPECUUA B

pacCMaTpUBACMBIX SABJICHUAX,

- BHOCUTH KOPPCKTHUBBI B ACATCIIBHOCTD, OLICHUBATb
COOTBECTCTBHC PE3YyJIbTAaTOB OCIIAM, OLICHUBATh PUCKHU
HOCHGI[CTBI/Iﬁ ACATCIIbHOCTH,

- Ppa3sBUBAThH KpCaTHuBHOC MBIIIIJICHUEC npu PCIICHNH

YKU3HEHHBIX TIPOOIIEM
0) 0a30BbIe HcCJIe0BaTEIbCKHE TeHCTBHS:

- copMHUpOBaTh 3HAHHS O MECTE WM POJH OWOJIOTHH B

CUCTEME €CTECTBEHHbIX HayK, B (OpPMUPOBAHUU
COBPEMEHHOM €CTeCTBEHHOHAYyYHOW KapTHHBI MHpa, B
MO3HAHUHM 3aKOHOB TMPHUPOABI W PEHICHUH >KU3HEHHO

BAJKHBIX COLMAIIBHO-ITUYECKUX, 3KOHOMHUYECKUX,
OKOJIOTMYECKUX TIPOOJIeM 4YelnoBEeYeCTBa, a TaKke B
pelLIeHnn

NPUPOAONOIL30BAHUS; B (POPMHUPOBAHUHM IIEHHOCTHOTO

BOIIPOCOB paIroHaIBHOTO
OTHOIICHHUS K TPUPOAE, OOIIECTBY, YEIOBEKY; O BKIAJE
POCCHUHCKMX W 3apyOeXHBIX YYECHBIX - OHOJOTrOB B
pazButue Ouosornu; (GYyHKIUOHATBLHOW TPaMOTHOCTH
YesioBeKa JUIs PeICHUS KU3HCHHBIX MPOOJIEM,
- yYMETh BIAQJETh CHUCTEMOW OWOJOTHYECKUX 3HAHU,
KOTOpasi BKIIFOYAeT:
OCHOBOITOJIararouiue 6I/IOJIOFI/I‘-IGCKI/IC TCPMUHBI )41
MOHATUSL (PKU3HB, KJIETKA, TKaHb, OPTaH, OpPraHU3M, BU]I,
ounocdepa;
UMMYHHUTET,
JIMCKPETHOCTD,

MOTYJISLINS, 9KOCHCTEMA, OHOIIEHO3,

MeTa00In3M, KJIETOYHBIN

OnocHHTE3

rOMEeOCTa3s,
Oenka, OWOIOIMMEPHI,
caMOperyJIsLus, CaMOBOCITPOU3BE/ICHNE,
HaCJIEJCTBEHHOCTh, U3MEHYHUBOCTb, YHEPro3aBUCUMOCTb,
pOCT U pa3BUTHE);
Ouosiornyeckue Teopuu: kietouHas teopus 1. llIBanHa,
M IlInennena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOTO
ummynurera I1. Opaux, .M. MeunukoBa, XpoMOCOMHas
Moprana, 3akoH

Teopus  HacieAcTBeHHOcTH  T.




- BIQJETh HaBBIKAMH  y4E€OHO-HCCIIENOBATENILCKOH U
MIPOEKTHOM J1eATEIbHOCTH, HAaBBIKAMU Pa3pelieHus npoodiiem;

- BBISIBJISTD IIPUUYMHHO-CIIEICTBEHHBIE CBSI3H "
aKTyaJIn3UpoBaTh 3ajJady, BbIJIBUraThb I'MIIOTE3y €€ PEeIleHus,
HaXOOUTb  apryMEHTbl  JUIS
YTBEPKJICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUH PELLICHUS;

- aHAJIM3UPOBAaTh IIOJIYYEHHbIE B XOJ€ pEUICHUs 3aJadu

pe3yJIbTaThl,

JOoKa3aTcJIbCTBa CBOHUX

KPUTUYECKH OICHUBATh WX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSX;

- yMeTB HepCHOCI/ITB 3HAHUA B HOSH&B&TGHBHyIO nu
MPAKTUYECKYIO0 00JIACTH KU3HEIEATEIHbHOCTH;

- yMETb HUHTETPUPOBATH 3HAHUA U3 Pa3HBIX NPEIAMETHBIX
oOJjacTei;

- BBIIBHTaTh HOBBIC HJCH, Ipeajiaratb OpPHTHHAIbHBIC
MTOJIXOJIbI U PEIICHUS;

- CIIOCOOHOCTH HX WCIOJB30BAHMS B II03HABATEIBLHOW M

COIMaJIbHOM IMPAKTHUKE

3apozsiiieBoro cxojactsa K. bapa, sBosoniionHas reopust
Y. JlapBuHa, CHHTETUYECKAsE TEOPUS SBOJIIOLUU, TEOPUS
antpororeHe3a Y. Jlapsuna; teopusi 6uoreounenoza B.H.
CykauéBa;

yuenuss H.M. BasmmoBa - o IlenTpax

MHOTOOOpa3usi YW TMPOUCXOXKIACHUS  KYJIbTYPHBIX
pactenuii, A.H. CeBeprioBa - 0 MyTAX U HAIpPaBICHUSIX
sBomtonun, B.W. Bepraackoro - o 6uocdepe;

3aKOHBI (eAMHOOOpa3usi MOTOMKOB MEPBOTO TMOKOJICHHS,
pacuIeIuIeHus] TPU3HAKOB, HE3aBUCUMOTO HACIEIOBaHUs
npusHakoB ['. MeHzensa, CUEIJIEHHOrO0 HacleI0BaHUS
IIPU3HAKOB U HApPYLICHUs CLEIUIeHHUs reHoB 1. MopraHna;
TOMOJIOTUYECKHUX pAIIOB B HaCJICACTBEHHOM
H.N.
paBHoBecus [x. Xapau u B. BaitnOepra; 3apo/siiieBoro
cxoactBa K. bapa,
['exkens, @. Mrosiepa);
MPUHLIUIEI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH ),

npaBuwia (MuHumyma FO. JIuGwuxa,

U3MCHYNBOCTH BaBI/IJ'IOBa, T'CHCTUYCCKOI'O

OMOreHETHUECKOrO0 3aKkoHa DO.

AKOJIOTHYECKON
MUPAMHUJIBI YUCEIl, OMOMACCHI U DJHEPTHH);

runore3bl (koauepBatHo A.M. OnapuHa, NepBUYHOIO
oymbona JIx. Xompaeitna, wmukpochep C. Dokca,
pubosuma T. Yek);

- chopMHpOBaTh YMEHHS PACKPBIBaTh COJIECPKAHUE
OCHOBOIIOJIATAOIINX OMOJOTUYECKUX TEOPUH U THIIOTE3:
KJIETOYHOMH, XPOMOCOMHOM, MYTallMOHHOM,
SBOJIOLMOHHOM, MPOUCXOXKIACHUS KU3HU U YEJIOBEKA;
BJIQJICHUE CHUCTEMON 3HAHUNA 00 OCHOBHBIX METOIAX
HAYYHOTO TIO3HAHMSI, HCIOJB3YEMbIX B OHOJIOTHYECKHX
HCCIIEIOBAHUSIX O0OBEKTOB H

KHUBBIX 9KOCHCTEM




(omucanue, W3MEpeHUE, TNPOBEACHHE HAONIONCHUN);
crocobaMy  BBISIBICHHST W OIICHKHM aHTPOIIOTEHHBIX
VW3MEHEHUH B IIPUPOJE;

- chopMHpOBaThH YMEHHUS pacKpbIBaTh
OCHOBOIIOJIATAIONINE  OWOJIOTMYECKHE  3aKOHBI WU
3akoHomepHoctd (I. Mennens, T. Moprana, H.W.
Basunosa, O. I'ekkens, @. Mrosepa, K. bapa), rpanutisr
UX IPUMEHUMOCTH K KHBBIM CHCTEMAaM;

- YMETh BBIJIENIATH CYIIICCTBEHHbBIC MPU3HAKU:

CTPOCHHS BHPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOUHBIX OPTraHU3MOB, BU/IOB,
OHMOTEOIIEHO30B, YIKOCUCTEM U OHOChepsI;

CTPOCHHSI OpPraHOB W CHUCTEM OpPraHOB pacTEHU,
KHUBOTHBIX, YEIIOBEKA; IMPOIECCOB KHU3HEICATCIHHOCTH,
NPOTEKAIIUX B OpPraHU3MaxX pacTCHUH, JKUBOTHBIX H
YeNIoBeKa;

OHMOJIOTUYECKHUX MIPOIIECCOB: oOMeHa BEIIICCTB
(metabonusm), mHGOPMALMKM W TPEBpAIICHUS] SHEPTUH,
OpoXeHHsI, aBTOTPO(GHOrO0 U TeTepOTPO(HOr0 THUIOB
nuTaHusl, POTOCHHTE3a U XEMOCHUHTE3a, MUTO3a, Melo03a,
raMeToreHe3a, SMOpPHOTeHe3a, IMOCTIMOPHOHAIBHOTO
pa3BHUTHSA, PA3MHOKEHUS, WHIWBHUIYAJTLHOTO PA3BHTHS
opranu3ma (OHTOT€HE3a), B3aUMOJCHCTBHUS  T'EHOB,
reTepo3uca;  JACHUCTBUH  HCKYCCTBEHHOTO  OTOOpa,
CTaOWJIM3HUPYIOUIETO, JBIKYIIETO W  Pa3pbIBAIOIIECTO
€CTECTBEHHOTO oTO0pa; JJIONATPUIECKOTO u
CUMIATPUIECKOTO BUI000pa30BaHUs; BITUSTHUS
JOBUKYIIUX CHJ JBOJIONUN HAa TeHO(OH[ TMOMYJISAINN;
NPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpeie oOWTaHWUs,




YepeJOBaHMUs HAMpaBICHW SBONIONUH; KPYTroBOpPOTa
BEIIIECTB U MTOTOKA YHEPTUU B IKOCHUCTEMAX;

- mpuOOpEecCTH OMBIT MPUMEHEHUS OCHOBHBIX METOJ/IOB
HAyYHOTO TIO3HAHWS, WCIOJIB3YEeMbIX B  OHOJIOTHU:
HAOJIOJICHUST M ONMCAHUS JKUBBIX CHCTEM, TPOIECCOB U
SIBJICHHI; OpPTraHMU3aIliid W TPOBEACHHUS OUOIOTHYECKOTO
OKCTICPUMEHTA,  BBIABIKEHUS  THUIOTE3,  BBIABIATH
3aBUCHMOCTH  MEXAY HCCIEAYyEeMbIMH BEJIUYHHAMH,
OOBSCHATH TMOJIyYEHHBIE Pe3yJbTaThl U (POPMYITHUPOBATH
BBIBOJIbI C MCTIOJIb30BAHUEM HAYUYHBIX MOHITHIA, TEOPUN U
3aKOHOB;

- chopMHUPOBAaTh YMEHHUS BBIICIATH CYIICCTBCHHBIC
MPU3HAKK BHPYCOB, KJIETOK TMPOKAPUOT U DYKAPHOT;
OJTHOKJICTOYHBIX 1 MHOTOKJICTOYHBIX OPTaHU3MOB, BUJIOB,
OMOTeOIIeHO30B U IKOCHUCTEM; OCOOCHHOCTH IPOIECCOB
oOMeHa BEIIECTB W TPEBpAIICHUS JHEPTUU B KIETKE,
doTrocuHTE3a, IMIACTHYECKOTO U  DHEPreTUYECKOTO
obMeHa, XEMOCHHTE3A, MHTO3a, Melio3a,
OTLTIOIOTBOPEHUS, pa3BHUTUA u Pa3MHOXKEHUS,
WHAMBUYAIbHOTO DPAa3BUTHS OpraHu3Ma (OHTOIEHE3a),
OOprOBI 32 CYIIECTBOBAaHWE, €CTECTBEHHOrO OTOOpA,
BUJI000pa30BaHusl, MPHUCIIOCOOJICHHOCTH OPTaHU3MOB K
cpene OOWTaHUS, BIUSHUS KOMIIOHEHTOB JKOCHCTEM,
AHTPONIOTEHHBIX HK3MEHEHUH B JKOCHUCTEMax CBOEH
MECTHOCTH, KpPYTrOBOpOTa BELIECTB U TpeBpalleHue
SHEpruu B Ouocdepe;

- chopMupoBaTh yYMEHHS TPHUMEHATH TIOJTY4YCHHBIC
3HAHUS ISl OOBSICHEHHsI OUMOJIOTMYECKUX TIPOIECCOB U
SIBIICHUH, JJIi TPHHATHS TPAKTHYCCKUX PEIICHUN B




IIOBCEIHEBHOM  JKM3HM €  ILeJbl0  oDecrieueHus
0e30ImacHOCTH CBOEr0  3JI0OPOBbS U 3JI0POBBS
OKpY’KaIOUIMX JIIOZeH, COOMIOACHUS 310pOBOro o0pasa
KHU3HU, HOpM FpaMOTHOFO IIOBCACHHUSA B Opr)KaIOHICﬁ
OpPUPOJHOM  cpene;  MOHMMAaHME  HEOOXOJUMOCTU
WCITOJIb30BAHUS JTOCTH)KCHUI COBPEMEHHOW OHOJIOTHH H

OHMOTEXHOJIOTHUIA TSt paIrMoHaIBHOTO
MPUPOIOTIOTB30BAHUS; yMEHHE HCIIONIB30BaTh
COOTBETCTBYIOIIINE apTryMEeHTHI, OHMOJIOTHYECKYIO

TEPMUHOJIOTHIO M CHMBOJIMKY JUIsl JIOKa3aTelbCTBA
POICTBa OPTaHU3MOB PA3HBIX CHCTEMATHYECKHX TPYIII;
B3aMMOCBSI3M OPTaHU3MOB M Cpebl OOWTAHMS; €ITUHCTBA
YeJIOBEYECKUX pac; HEOOXOIMMOCTH 3I0pOBOTO o0Opasa
JKU3HU, COXpaHEHUsl pa3HOO0Opa3us BUIOB U IKOCHUCTEM,
KaK  YCJOBMSI  COCYIIECTBOBaHHMS  MPUPOABI U
YeJI0BEYECTBA;

- cpopMUpPOBATH YMEHHSI pelIaTh OMOIOTUYECKUE 3aJauH,
COCTaBIISITh TEHOTUIIMYECKHE CXEMBbl CKpEUIMBaHUS s
pa3HbIX THUIIOB HACIEIOBaHMS MPU3HAKOB Y OPraHU3MOB,
COCTaBJIATh CXEMBI MEPEHOCAa BEIIECTB M SHEPIHH B
9KOcHCTEMAax (LENH MUTAHUs, AIIEBBIE CETH), BBISBISATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXIY HCCIENTyeMbIMU
OHOJOrMYEeCKUMH 00BbEKTaMHU, NMPOLIECCAMU U SBICHUSIMU;
JIeNIaTh BBIBOJBI U MPOTHO3bI HA OCHOBAHHUM MOJyYEHHBIX
pe3yNIbTaToB;

- chopmupoBaTh yMEHHUS KPUTUYECKH OLIEHUBAThH
UH(POPMALINIO OHMOJIOTUYECKOTO COJIepKaHus,
BKJIIOYAIOIYI0 TICEBJOHAYYHbIC 3HAHUS W3 Pa3IMYHbIX
HMCTOYHHUKOB (CpelIcTBa MacCOBOW MH(OpMAILIUU, HAYYHO-
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MOMYJISIPHBIE MaTEpHalbl); HHTEPIPETUPOBATH ITUUECKUE
ACTIEKThl COBPEMEHHBIX HCCIIEIOBAaHU B OHOJIOTHH,
MeAWIMHE, OMOTEXHOJIOTHH;, pacCMaTpUBaTh T00aIbHBIC
IKOJIOTHYECKUC POOIIEMBI COBPEMEHHOCTH,
dbopMUpOBaTE TIO OTHOIICHHIO K HHUM COOCTBEHHYIO
MO3UIMIO, YMEHHE OLIEHUBATh ATHUYECKHUE AaCIEKThI
COBPEMEHHBIX HCCIICOBAaHUN B 00JaCTH OMOTEXHOJIOTHH
u TEeHETUYECKUX TEXHOJIOTHA (K1IOHUpOBaHUE,
HCKYCCTBEHHOE OTLIIOIOTBOPEHHUE, HAIpPaBIEHHOE
U3MEHEHHE TEeHOMa ©  CO3JaHHEe  TPAHCTEHHBIX
OpraHU3MOB);

- cdopMHpoBaTH YMEHHsS CO37aBaTh COOCTBEHHBIE
NMUCBbMEHHBIE W YCTHBIE COOOIICHWSI Ha OCHOBE
OMOJIOTHYECKOM nHbopmauu u3 HECKOJIbKUX
WUCTOYHHMKOB, TPaMOTHO HCIOJIb30BaTh IOHSATUHHBIN
amnmapat OMOJIoTHH;

- yMeThb BBIABUTATh THUIOTE3bl, MPOBEPATH  HX
9KCIIEPUMEHTAIBHBIMU CPEJICTBaMHU, (QOpPMYIUpPYS IIeNb
WCCJICIOBAHMsI, AaHATTU3UPOBATH MOTYYCHHBIE PE3YyJIbTaTh
U JIeTIaTh BBIBOJIBL;

- NpPUHUMATh yYacTHEe B HAYYHO-HCCIICIOBATEIIbCKON
pabore 1O OHWOJOTHH, OKOJOTMM U  MEIUIIUHE,
MPOBOJIMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB H
nyOJMYHO MPENCTaBIATh IOJYyUYEHHBIE pe3yibTaThbl Ha
YYEHUYECKUX KOH(EPEHINIX Pa3HOTO YPOBHS,

OK 02. Mcnoap30BaTh
COBPEMEHHBIC
CpeJICTBa TIOHCKA,
aHajin3a u

B 00nactu eHHOCTH Hay4YHOT'O MO3HAHUS:
- c(hopMHUPOBAaHHOCTH MHMPOBO33PEHHS, COOTBETCTBYIOILETO
COBPEMEHHOMY YpPOBHIO pa3BUTUSl HAayKH U OOIIECTBEHHOUN

IIPaKTUKH, OCHOBAHHOTI'O

- chopmupoBaTh yMEHHUS KPHUTHYECKH OIICHUBATH
uHGOPMAITHIO OMOJIOTUIECKOTO Co/IepXKaHus,
BKJIFOYAIOIIYI0 TICEBJIOHAYYHBIE 3HAHUS W3 Pa3TUIHBIX
MCTOYHHUKOB (CpelICTBa MacCOBOW MH(OpMALIUU, HAYYHO-




MHTEPIIPETaluu
uHpOpMaLUU U
nH(pOPMAIMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 32,144
npodecCHoHATBHON
JEATeIbHOCTH

CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MecTa B
MIOJIMKYJIbTYPHOM MUDE;
- COBEpLICHCTBOBAHUE S3BIKOBOM M YUTATEIbCKOM KYJIBTYPBI

KakK CpcacTtBa BSaHMOHeﬁCTBHﬂ MCXKAY JIOAbMU W IO3HAHUSA

MHUPA;
- OCO3HaHHWE ILIEHHOCTH HAay4YHOH JAEATEeIbHOCTH, TOTOBHOCTh
OCYUIECTBIIATh MIPOEKTHYIO u HCCIIEIOBATENCKYIO

JesITebHOCTh UHANBUAYAIBHO U B TPYIIIIE;
OBnajeHne yHUBEPCAIbHBIMU Y4YEOHBIMU IO3HABATEIbHBIMU
JNEUCTBUAMMU:

B) paboTa ¢ uHpOpManueii:

- BJIJICTh HAaBBIKAMU IOJTyYeHHs] MHPOPMALIUN U3 UCTOYHUKOB
pa3HBIX
aHallM3, CUCTEMATU3alMI0 M HUHTEpHpeTalnio HHPOpMaLuu

THUIIOB, CaMOCTOATCIIBHO OCYHICCTBJIATDH IIOHUCK,
pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS;

- Cco3/aBaTh TEKCTHl B pa3IM4yHBIX (opMaTax € Y4ETOM
Ha3HAYCHUS WHQPOpPMAIMK W IICJICBOW ayJAUTOPUH, BBIOHpAs
ONTUMAITLHYIO (hOpPMY MPEICTABICHHS U BU3YaTH3aIHH;

- OICHUBATb OOCTOBCPHOCTL, JICTUTUMHOCTD I/IH(I)OpMaI_II/II/I, (¥¥]
COOTBCTCTBUC IMPABOBLIM U MOPAJIbHO-3TUYCCKUM HOPMaM;

- UCTIOJIB30BATh CpencTBa UH(OPMAITMOHHBIX u
KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH B pPCIICHUN KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX M OPTraHU3aI[MOHHBIX
cobroieHneM TpeboBaHU PTOHOMUKH,

6C3OHaCHOCTI/I, T'MI'CHBI, pecprOCGGPG)KCHI/IH, IMPaBOBLIX U

3a1a4 c
TEXHHUKH

TUYECKUX HOPM, HOPM HH(POPMAITHOHHOH O€30I1aCHOCTH;
- BJIaJIeTh HAaBbIKAMM PACIIO3HABAHUS M 3aLIUTHI WH(POpPMAIINY,
MH(POPMAIIMOHHOM 0€301MacCHOCTH JIMYHOCTH

MOMYJISIPHBIE MaTEPUalbl); HHTEPIPETUPOBATH ITUUECKUE
ACTIEKThl COBPEMEHHBIX HCCIIEIOBaHUA B OHOJIOTHH,
MeAHUIMHE, OMOTEXHOJIOTHH;

- MHTEPIPETHPOBATh ITHYCCKUE ACIEKThI COBPEMEHHBIX
HCCIICAOBAHUN B OWOJIOTHH, MEIHUIIUHE, OMOTEXHOIOTHH;
paccMaTpuBaTh TI00ATBHBIE SKOJOTUYECKHE IPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM

CO6CTB€HHYIO MO3UIMK, YMCHHC OLCHHUBATHL 3THYCCKUC

aCIEeKThl COBPEMEHHBIX HCCJIENOBaHUI B oOmactu
OMOTEXHOJIOTHU " TCHETUYECKUX TEXHOJIOTHIA
(KIOHMpOBaHUE,  UCKYCCTBEHHOE  OIUIOJOTBOpPEHHE,
HalpaBJICeHHOEC  M3MEHEHHWE TE€HOMa H  CO3JaHHe
TpPaHCTEHHBIX OPTaHU3MOB);

- chopMHupoBaTh YMEHHs CO37aBaTh COOCTBEHHBIE
NUCbMEHHBIE U  YCTHbIE COOOUICHHSI Ha OCHOBE
OMOJIOTHYECKOM uHbopmanuu u3 HECKOJIbKUX
UCTOYHUKOB, TPAaMOTHO HCIOJNb30BaTh TOHSTUIHHBIN

arrapar OouoIoruu
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OK 04. DddexTuBHO

B3aUMOJICHICTBOBATh U
pabortath B
KOJIJIEKTUBE u

KOMaHIC

- TOTOBHOCTh K CaMOpPa3BUTHUIO, CAMOCTOATEIbHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HaBbIKAMU y4e0HO-HCCIIeIOBATEILCKOMH,
MPOEKTHOM M COLMATILHOM JIEATEIIbHOCTH;

OBjianeHue  YHHBEpPCAJbHBIMH  KOMMYHHKATHBHBIMH
AeHCTBUSAMMU:

0) coBMecTHasl 1eSITeJIbHOCTD:

- MOHUMMAaTh W MCHOJb30BaTh MPEUMYLIECTBA KOMAHIHOU U
WHAUBUAYATbHON pabOTHI;

- [IPUHUMATh COBMECTHOH

oeiaun ACATCIIbHOCTH,

OpraHM30BbIBaTH U KOOPAMHUPOBATH JIEHCTBUS IO €€
JOCTHKEHHIO: COCTABIIATH IJIAH JEHCTBUN, paCIIPENEIIATh POJIH
C YYeTOM MHEHHH YYaCTHHKOB OOCYXIaTh pe3yJIbTaThl
COBMECTHOM pabOTHI;

- KOOpDAMHUPOBaTb U BBIIOJHATH pabOTy B  YCIOBMAX
peaJbHOTO, BHPTYaJIbHOTO u KOMOWHUPOBaHHOTO
B3aUMOJECICTBHYS;

- OCYHICCTBJIATH IMO3HUTHBHOC CTPATCTHYCCKOC IMOBCACHHUC B

Ppa3IMYHBIX CUTYyalHsIX, MPOSIBJISITH TBOPUYECTBO u
BooOpakeHue, ObITh HHUIIUATUBHBIM

OBjaaaenue YHUBEPCAJIbHBIMHA peryasiTHBHbIMH
JeHCTBUAMM:

I') NPUHATHE ce0sl U APYTUX JIIOJei:

- NpPUHUMATh MOTHBBI W apryMEHTHl JPYTuX JIOJCeH Ipu
aHaJIM3e Pe3yJIbTaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPaBO U MPABO APYTHX JIIOJEH Ha OIIHOKH;

- pa3BUBATb CHOC06HOCTB IMOHUMATb MUP C TO3UIHUU OPYTOTO
YyeJoBeKa

- copMupOBaTH YMEHHSA CO37aBaTh COOCTBEHHBIC
NUCBMEHHBIE W  YCTHBIE COOOIICHHWSI Ha OCHOBE
OMoIOrNYeCcKOi UHpOpMALIUU u3 HECKOJIBKUX
MCTOYHUKOB, T'PaMOTHO HCIOJIb30BATh IOHATUHHBIN
amnmapatr OHOJIOTHH;

- yMeThb BBIABUraTh THUIOTE3bl, MPOBEPATh HUX

9KCHEPUMEHTAJIBHBIMU CPEICTBAMHU, (DopMysupys Leib
UCCIICIOBaHMs, AaHAJIM3UPOBATh MOIYYEHHbIE PE3yJIbTaThl
U JIeN1aTh BHIBOJIBI,

- INpUHUMATh YyYacTHE€ B HAyYHO-HUCCIEI0BATENIbCKON
pabore moO OHONOTWMH, DSKOJIOTMM M  MEIHIIMHE,
IpOBOAMMOM Ha 0a3ze HIKOJBHBIX HAy4YHBIX OOIIECTB U
nyOJIMYHO NPEICTaBIATh IOJYUYEHHBIE pe3yibTaTbl Ha

YUYEHUYECKUX KOH(EPEHIUIX Pa3HOTO YPOBHS
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OK 07.
CopeilicTBOBaThH
COXpPaHEHHUIO
OKpYKaroIlIeH Cpebl,
pecypcocOepekeHHIo,
MIPUMEHSATH 3HAHUS 00
W3MEHEHUHU KIIuMaTa,
TIPUHIIUIIBI
OepexIINBOrO
MIPOU3BOJICTBA,

3¢ PEeKTHBHO
JIECTBOBATh B
Ype3BbIYaHBIX
CUTYaLUsAX

B 001acTH 3K0JI0rHY€CKOT0 BOCIIUTAHMS

- ¢(hopMUPOBAHHOCTH SKOJIOTUYECKON KYJBTYPHI, TOHUMAaHUE
BIIMSIHUS COLIMATIbHO-DPKOHOMUYECKHUX MTPOLIECCOB HA COCTOSIHUE
MPUPOJHON U COLUAIBHOM CpEIbl, OCO3HAHHE TJI00aJIbHOTO
XapakTepa 3KOJOTHYECKUX MTPOo0IIeM;

- TUTAHUPOBAHHUE U OCYUIECTBIICHUE JNEHUCTBUU B OKPYKAIOIICH
Cpelle Ha OCHOBE 3HAHUS UEIeld YCTOWYMBOTO Pa3BUTHS
YeJI0BEUYECTRA;

AKTUBHOE  HENpUATUE  JICWCTBHM, NPUHOCIIIUX  BpEN
OKpYXKaIoIlIeH Cpeac;

- YMEHHUE MPOTHO3UPOBATh HEOJIArONMPHUATHBIE HKOJIOTHYECKUE

mocacACTBUA NPCANPUHUMACMBIX [[GflCTBHfI, npeaoTBpaIllaTb

HX;
- pacHIMpEeHHE OIbITa JIEATCIHOCTH  JKOJOTHYECKOU
HaIpaBJIEHHOCTH;

- OBJAJCHWE  HaBBIKAMH  y4eOHO-MCCIIEIOBATEIbCKOM,

HpOGKTHOfI U COLIMATBLHOM AESITEIbHOCTU

- BJIAaICTH CHCTEMOM 3HAHHMH 00 OCHOBHBIX METOO4ax
HAay4YHOr'o I1O3HaHHA, HUCIOJbB3YCMBIX B OHOJIOTHYECKUX

HUCCIICAO0BAHUAX JKUBBIX OGBCKTOB n 9KOCUCTEM
(ommcanue, wu3MepeHUe, TMPOBEACHUE HAOIIOACHUN);
croco0aMy  BBISIBIICHUS U OLCHKU aHTPOIIOTCHHBIX

W3MEHEHUH B MPUPOJIE;

- YMETh BBISBIIATH OTJIMYUTCIIBHBIC TPH3HAKU IKUBBIX
CHCTEM, B TOM 4YHCJIC TPUOOB, PACTEHHIA, KUBOTHBIX U
YeJIoBeKa; MPUCIIOCOOIICHHOCTh BUIOB K Cpeie OOUTaHus,
a0MOTHYECKUX U OMOTHMYECKUX KOMIIOHEHTOB DKOCHUCTEM,
B3aHUMOCBSI3eH

OpraHU3MOB B coo0IIecTBax,

AHTPOIIOTCHHBIX W3MEHCHHII B JKOCHCTEMaX CBOCH

MECTHOCTH;
- yMeTh  BBUICHATH  CYIIECTBEHHBIC  IPH3HAKU
OMOJIOTUYECKUX MPOIIECCOB: oOMmeHa BEIECTB

(MeTabonu3M), WHGOPMAIMK W TPEBPAIICHHUS] IHEPTUH,
Opo’KeHHs, aBTOTPOPHOTO U TETEPOTPOPHOTO THUIIOB
nUTaHus, POTOCHHTE3a U XEMOCHHTE3a, MHTO3a, MEH03a,
raMeToresesa, HMOpUOreHe3a, IMOCTIMOPHOHAIHLHOTO
pa3BHUTHSA, PA3MHOKEHUS, HWHIWBUIYATLHOTO PAa3BUTHUS
opranuzMa (OHTOT€HE3a), B3aMMOJCHCTBHS  TCHOB,
otbopa,
CTaOWJIM3HUPYIOUIETO, JBIKYIIETO W  Pa3pbIBAIOIIECTO
oToopa; IJIONIATPUIECKOTO u

BI/I,Z[006paSOBaHI/I$I;

rereposuca;  JACUCTBUH  MCKYCCTBEHHOIO
€CTECTBEHHOI'O

CHUMITaTPUYECKOTO BIIMSIHUS
JBIDKYIIUX CHJI 3BOJIOLMM HA TeHO(OHI MOy,
NpUCTIOCOOJICHHOCTH OPTraHU3MOB K Cpeie oOuTaHUs,
YepeJOBaHMs HANpaBICHUM DSBOJNIOLUHM; KPYroBOpOTa

BCIICCTB U IIOTOKA SHCPIUH B SKOCHUCTEMAX
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DKcrutyarauus
CEIIbCKOXO03SMCTBEHHO
¥ TEXHUKU U
obopynoBanus (1o
BBIOODY)

[IK 1.7. OcymiecTBasTh Moa0op CeNbCKOX03SHCTBEHHON
TEXHUKHU ¥ 000PYOBAHUS JIsI BHITTOJIHEHUST TEXHOJIOTHUECKUX
orepanuii, 000CHOBBIBATH PEKHUMBI pabOTHI, CIIOCOObI
JBHIKCHHS CEIIBLCKOXO03SHCTBEHHBIX MAIIIKMH 110 ITOJIIO.
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OcBoenune  coxaepkanuss  ydyeOHoi  mumcruruimabl OY/(.13  buonorus
o0ecreunBaeT JOCTUKEHHUE CAEAYIOUINX JUYHOCTHBIX Pe3yIbTATOB BOCIIMTAHMA:

JIP 10 - 3abotamuiics o 3alKUTe OKPYXKAIOUIEH cpebl, COOCTBEHHOW M Uy KO
0e301acHOCTH, B TOM YHCIIE IIUPPOBOIA.

JIP 13 - T'oTOBBIIi COOTBETCTBOBATH OXKUIAHUAM pabOTOAATENCH: aKTHUBHBIN,
MPOEKTHO-MBICISIINKN, 3P(HEKTUBHO B3aUMOACUCTBYIOIIMI W COTPYIHUYAIOIIUNA C
KOJUIEKTUBOM, OCO3HAHHO BBINOJHSIOWUNA  NpodeccuoHaabHble  TpeOOBaHMS,
OTBETCTBEHHBIN, IIYHKTYyaJbHbIN, TUCLUIITIMHUPOBAHHBIN, TPYIOJIFOOUBBIH,
KPUTUYECKH MBICISIINMI, TEMOHCTPUPYIOLUI TPO(PEeCCHOHATBHYIO KU3HECTOMKOCTb.

JUis Jydniero ycBOeHHUsi yd4eOHOro marepuana ero HM3JI0XKEHHE HEOoO0XOAMMO
OPOBOJUTE C INPUMEHEHMEM TEXHHYECKUX  CpEeACTB  OOydeHHus, BHJEO-,
ayIMOMaTepHaJIOB, COBPEMEHHBIX ITPOrPAMM KOMIIBIOTEPHOTO IIPOEKTUPOBAHHSI.

B paboueil nporpamMmme AMCHUILUIMHBI IUTAHUPYETCS UHIUBUIYaIbHOE IPOEKTHOE
3aJJaHue 00YyYaroUINXCs ¢ YKa3aHUEM TEMATUKH.

Kypc obecrnieueH MeTOIMYECKUMH MOCOOMSIMM M YKa3aHHUSIMH K BBIIOJHEHHUIO
MPaKTUYECKHUX PaldoT.

1.5. KosimuecTBO 4aCOB Ha OCBOCHHE IPOrpaMMbl Y4eOHOM AUCHUIIIUHBI:

0o0beM 00pa3zoBarenbHON Harpy3ku — 144 yaca, B TOM 4ucIe:

y4eOHOM Harpy3ku BO B3aUMOJEHCTBUY C mpenogaBareiem — 132 yaca;

CaMOCTOATENbHON padOThl 00YYaIOLIErocs — He MPexyCMOTPEHO.



2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUATIIMHBI
2.1. O0bem yueOHOI JTUCHMILUIMHBI U BHAbI y4eOHOH PadoThI

Buj yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl JHCHUTIIHHBI 144
B T.4.

OcHoOBHOe coep:kaHue 76
BT. Y.:

TeopeTudyeckoe 00ydeHue 46
[IPAKTUYECKUE 3aHATHS 14
ab0paTOPHBIE 3aHATHS 8
KontposbHbIe paboThI 8
IIpodeccnoHaNIBbHO-0PHEHTHPOBAHHOE COACPKAHUE 56
TEOPETUIECKOE 00yUeHHE 18
[IPAKTUYECKUE 3aHATHS 32
1a00paTOPHBIE 3aHATHS 6
IIpomexyTounas arrecTanus (3K3aMeH) 12
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2.2. TemaTu4eckuii JIaH u coaep:kanmne ydeonou nucuunianabl OY/1.13 buosaorus

HaumeHnoBanue Copep:xanue yueGHOro MaTepuasa (0CHOBHOE U NMPo(deccHOHATBLHO-OPHEHTHPOBAHHOE), Oobem | @opmupyembie
pa3/iesioB U TeM J1abopaTopHble M MPAKTHYECKHE 3aHATHS, MPUKJIATHONH MOAYJIb (MIPH HAJTUYNH) YacoB | KOMMeTeHIHH
1 2 3 4
Paspnen 1. Kinerka — cTpyKTypHO-(pYHKIIHOHAJIBHAS €JMHULA )KUBOI'0 30
Tema 1.1. OcHoBHOe coep:KkaHue 1
buoJiorus kak Teopernueckoe o0yueHnue:
Hayka buonorust kak Hayka. CBsi3b OMOJIOTHU C IPYTUMH HayKaMu: OMOXUMHS, Onodu3nka, OMOHUKA,
reroreorpadus u ap. Ponb 1 MecTo GHOIOrHH B (JOPMUPOBAHMHE COBPEMEHHO HAyYHOM KAPTHHBI MHA. OK 02
3HadeHne OMOIOTHYECKUX 3HaHUuW. VicTopust Onosornu. 3Ha4eHUe IUTOIOTHH JJISI PA3BUTHUSI OMOJIOTUH U
MO3HAHMS NPUPOJIBL. METOABI IUTOIOTHUH: MUKPOCKOIHS, XpOMaTorpadus, 371eKTpodopes, METOT MEYECHBIX
aTomoB, nuddepeHranbHoe HEeHTPUPYTHPOBAHHE, KYJIbTYpa KIETOK
Tema 1.2. O0mass | OcHOBHOe coep:KaHue 1
xapakTepucTuka | Teopernueckoe o0yueHue:
KH3HH Paznoo6pa3zue Ouocuctem. Opranuzanus OMOJIOTHYECKUX CUCTEM. Y POBHHM OPraHU3alUN OMOCUCTEM:
MOJIEKYJIAPHO-TEHETHYECKU I, OPTaHOMIHO-KJIETOYHBIM, OPraHM3MEHHBIH, MOy JISMOHHO-BUI0BOIA, OK 02
9KOCUCTEMHBIHN (OMOTeoneHOTHIeCKHit), OnocdepHbril. Haykun, n3ydaromue 6nonornueckne 00beKTh Ha
Pa3HBIX YPOBHIX OpraHu3anuy xu3Hu. O0mas xapakTepruCcTHKa )KU3HHU, CBOMCTBA )KHUBBIX cHcTeM. [Ipomecchl,
MPOUCXOAAIINE B OMOCHCTEMaX
Tema 1.3. OcHoBHoOE conepxxaHue 5
buonornyeckn TeopeTnueckoe odyueHue: 1
BaKHBIC XUMUYECKUH cOCTaB KIIEeTKH. HeopraHuieckue BemecTBa KIETKH, WX OMOJIOTHYECKas POJIb.
XUMHIECKnE Opranuyeckue BeliecTBa Ki1eTku. buonornueckue nonumepsl. benku. Ctpykrypa v GyHKIMH OETKOBOM OK 01
COCTHHEHMS MoJieKyJbl. DepMeHThI, IPUHIIMI UX ACUCTBUS. YTIeBoabl. bruonornueckue GpyHKINHN yTaeBoO0B. OK 02
Jlunuasl. O6muit man crpoerus. I'napodunbHo-ruapodobHbie cBoiicTBa. Kitaccudukanys aumnuaos. OK 04
Bbuonornueckne pynkunu mununoB. AT®. Ctpoerne monexyiasl AT®. buonornyeckune pynkumnn ATD
IMpakTyecKue 3aHATHSA: 2
Ponp GenKoB, yrieBo0B U )KHUPOB B OpraHU3Me 4eJoBeKa. BUTaMuHbI M OMOTOTHYECKH aKTHBHBIE T00OABKH, 2




HX 3HAYCHHUC B )KU3HHU OpraHu3Ma 4€JI0BCKa. I'nmo- 1 aBUTaMUHO3BI UX IIOCJICACTBUSI. HpeI[CTaBJ'IeHI/IC
YCTHBIX COO6I_H€HI/II71 C HpCBCHTaHHeﬁ, IMOATOTOBJICHHBIX 110 IIEPEUYHIO NICTOYHUKOB, pCKOMCHIOBAaHHBIX
npenoaaBaTejicM

JlabopaTopHble 3aHATHS:

JlabopaTtopHnas padota “OnpenencHue Butamuaa C B IpOAyKTaX MATAHUS
[TonroroBka BapHaHTOB OMbITAa, HAOMIOAEHNE 32 KAYECTBEHHBIMU PEAKIUSAMHU, 3al0JHeHHE paboueii
TaONUIIBI, MHTEPIIPETALUS HA0II01aeMbIX SIBICHUH, (DOpMyIHpOBaHHE BHIBOJOB

JlaGopatopHas pabota «[ uapopunsHO-THAPOPOOHBIE CBOICTBA JIUITUIOBY
[TonroroBka BapHaHTOB ONbITA, HAOIIOAEHNE U3MEHEHUS pACTBOPUMOCTH JIUIUIOB, 3aII0JIHEHHE paboueit
TaOJIHIIBI, UHTEpIpETaIs HAOII0AaeMBIX SIBICHUH, (POPMYIHMPOBAHNE BBIBOIOB

Tema 1.4.
CrpykTypHO-
dyHkumoHanbHasA
opraHu3zaunus
KJIETOK

OcHoBHOE€ COoECpPKaHUE

TeopeTnueckoe o0yueHue:

Knerounas teopus (T. llIBann, M. Illneiinen, P. BupxoB). OCHOBHBIE MTOJIOKEHHUS COBPEMEHHOM KIIETOYHOM
Teopuu. THIIBI KIIETOK: DyKapuOTHUYECKas U IpoKapuoTudeckas. CpaBHUTEIbHAS XapaKTEPUCTUKA KIIETOK
9YKapHOT (PacTUTENHHOM, )KUBOTHOM, TprOHOI). CTpoeHHe MPOKapHOTHUECKON KieTkr. OCOOeHHOCTH
CTPOEHUS TeTepOoTPO(HOM U aBTOTPOPHOIN MPOKAPHOTHIECKUX KIETOK. CTpOeHHE TIIa3MaTHYECKOM
MeMOpaHbl. TpaHCTIOPT BEIIECTB Yepe3 IIa3MaTHYECKyt0 MEMOpaHy: TaCCUBHBIN M aKTUBHBIA. DHIOIUTO3:
MUHOIUTO3, ParoruTo3. DKk301uT0o3. O00I0YKa WK KiIeToUHas cTeHKa. CTpyKTypa U QyHKIIUU KICTOYHON
CTEHKH pacTEeHUH, TpuOOB

HuTomnnasma. Llurozons. Lutockener. OnHoMeMOpaHHbIE OPraHOUABI KJIETKU: HOIIa3MaTHYECKas CeTh
(BIIC), anmapat ['onbxH, JIN30COMBI, IEPOKCHCOMBI, BAKYOJIM PACTUTENbHBIX KIeTOK. CTpoeHue u
(GyHKIMU 0JTHOMEMOPaHHBIX OpraHoMAOB KieTku. Kitetounsrit cok. Typrop.

[TosryaBTOHOMHBIE OpraHOWU/IbI KJIETKHA: MUTOXOHIPHH, IIJIACTU/IBL: XJIOPOILIACTHI, XPOMOILIACTHI,
JIEUKOIUIACThI, X CTPOEHHE U (PYHKUMH. S epHbIi annapaT KJIETKH, CTPOCHHE U (PYHKIIUH.
HemeMOpanHbie opraHOUIbI KJIETKHA: PUOOCOMBI, MUKPOTPYOOUKH, KIETOUHbIN HIeHTp. OpraHouabl
JBYDKEHUS: pECHUYKH M KTyTHKH. CTpoeHHe U PyHKIMU HEMEMOPAHHBIX OPTaHOUIOB KIIETKH

JlaGopaTtopHble 3aHATHA:

IIpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHSI:

JlaGopatopHas pabota «CTpoeHHEe KISTKH PACTEHHI U KJIETOYHBIE BKIIOUEHUS (KpaxMmall, KapOTHHOHIBI,
XJIOPOIUIACTHI, XPOMOILIACTHI)»

OK 01
OK 02
OK 04
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[Ipuobperenue onbiTa NPUMEHEHUS] TEXHUKH MUKPOCKOTIMPOBAHUS MPH BBHITIOJIHEHUH JTaOOpaTOPHBIX padoT.

[ToaroroBka MUKponpenapaToB, HaOIIOJEHUE C TOMOIILI0 MUKPOCKOIIA, BBISBICHUE PA3INIUI MEXKIY
U3y4aeMbIMU 00bEKTaMH, MHTEPIPETANs HAOII01aeMBIX SIBICHUH, (POPMYIHPOBAHNE BHIBOIOB

JlabopaTtopHnas pabota «I[IporuaemMmocTs MeMOpaHbI (TUIa3MOJIN3, IETIIA3MOIIN3))»

[Tpuobperenue onbiTa NPUMEHEHUS] TEXHUKH MUKPOCKOIMPOBAHUS MPH BBIIIOJIHEHUH J1aOOPaTOPHBIX padoT.

[TonroroBka MUKpOIIpeNnapaToB, HAOIIOACHNE C TOMOIIBIO MUKPOCKOIIA, BBISBICHUE PA3IUYUN MEKITY
U3y4aeMbIMU 00bEKTaMH, MHTEPIpEeTalns HaOI01aeMBbIX SIBICHHUH, (POpPMYIHMPOBAHNE BHIBOIOB

Tema 1.5. OcHoBHOe coiep:;KaHue
CTpyKTypHO- TeopeTnueckoe odyueHue:
¢yHKUHOHAIBHBI | CTpoeHHE XPOMOCOM. XPOMOCOMHBIN HAOOP KJIETOK, TOMOJIOTUYHbBIC M HETOMOJIOTHYHBIE XPOMOCOMBI,
e (hakTophI rarmjaouaHbIi u aumionansii Habop. Hyknennossie kucnotsl. JIHK u PHK. Ctpoenne HykiIeMHOBBIX OK 01
HACJIeACTBEHHOCT | kucyoT. Hykneoruasl. Kommiemenrapuslie a3otucteie ocHoBaHus. [IpaBuno Yapradda. Ctpykrypa JHK — OK 02
" nBoiiHas crivpaib. MectoHaxoxaeHue u ononorndyeckue pyuxmuu JHK. JTHK-skcnepruza. Bunst PHK.
Oynkuun PHK B kitetke
IIpakTHyeckue 3aHATHSA:
Pemenne 3a1a4 Ha onpeeseHue MOCIeN0BaTENIBHOCTH HyKIEOTHIOB
Tema 1.6. OcHoBHOe coep:KkaHue
IIpoueccsl Teoperuueckoe o0yueHue:
MaTPU4YHOI'O Matpuunslii cunte3 IHK — pemnmukanus. [punnunet perumkanuu JJTHK. Mexannsm perumnkanun JTHK.
CHHTeE32 Penapanus JIHK (nopemniekatuBHast, noctperuiekatuBHasi). Peakuun matpuyHoro cuntesa. [lpunnun
KOMILIEMEHTApHOCTH B peakuusax maTpuuHoro cunresa. JJHK u rensl. ['eneTnuecknii Kox, ero CBOMCTBA. OK 01
Tpanckpunius — matpuunbliii cuaTe3 PHK. Tpancnsauus u e€ stanbl. YcnoBus OnocuHTe3a OeKa. OK 02
Crpoenue T-PHK u xonupoBanne aMuHOKHCIIOT. Ponk pubocom B GnocuHTE3e Oenka
IIpakTHyeckue 3aHATHSA:
Pemenue 3a1a4 Ha ornpeesieHUe MOCIeI0BaTeIbHOCTH aMUHOKUCIIOT B MOJIEKYJIe OeKa.
Pemienue 3a1a4 Ha orpeesieHUe MOCIe10BaTeIbHOCTH aMUHOKHCIIOT B MOJIEKYJIe OejKa B ciydae
M3MEHEHUS NOCIIEI0BaTENbHOCTH HyKieoTuoB JJHK
Tema 1.7. OcHoBHOe co/iep:KaHue
Hexerounbie TeopeTnueckoe o0yueHue: OK 02
(bopMmMbI JKU3HH Bupycel — HeksieTouHble (POpMBI XKU3HU U 00JIUTraTHbIE Mapa3uTbl. CTPOEHUE MPOCTHIX U CIIOKHBIX BUPYCOB, OK 04

peTpoBupycoB, 6akreprodaros. XKuznennsiit nukn J[HK-cogepxamux Bupycos, PHK-cogepxkamux
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BUpPYCOB, 6akTeprodaros. BUY, renatur yenoseka.
bakrepun. O6mas xapaktepuctuka. [lonsTie mramm. Bupychbl n 6akTepun: CX0CTBA M PA3IAIHS

IIpakTnyeckne 3aHATHS: 2
Bupycuslie u 6akrepuanbHblie 3a6oneBanusi. O0IIMe TPUHIIUIIBI HCTIOIb30BAHMS IEKAPCTBEHHBIX BEILIECTB. 2
Oco0eHHOCTH TPUMEHEHUS aHTUOMOTHKOB.
[IpencraBneHne yCTHBIX COOOIIEHHH ¢ Tpe3eHTalne, MOArOTOBICHHBIX 10 IEPEYHI0 HCTOYHUKOB,
PEKOMEHI0BaHHBIX MPENoAaBaTeIeM
Tema 1.8. OcHoOBHOe coiep:;KkaHue 4 OK 02
Oomen BemecTs U | TeopeTnyeckoe o0ydyeHue: 4
npeBpanieHue AcCUMWISITINS U TUCCUMIUISIINS — IBE CTOPOHBI MeTaboau3Ma. THIibl 0OMEHa BEIIeCTB: aBTOTPOGHBIN 1 2
JHEPIruu B KJIeTKe | reTepoTpodHBIi, a9poOHBIN 1 aHadPOOHBINA. DHEpreTuueckoe odecrnevueHrne KaeTku: npespamienue ATO B
0oOMeHHBIX Tporeccax. DepMeHTaTUBHBIN XapaKTep peakiuil KJIETOYHOro MeTabonn3ma
[lepBuuHBI CUHTE3 OpraHMYECKUX BEIIECTB B KileTke. [lmactuyeckuit oOmMeH. @oTtocuHTe3. XeMOCHHTES. 2
AHa’pOOHBII SHEpreTHYeCKuit 00MeH. AHa’poOHBIE OpraHu3MBbl. bposkeHue, aBTOTpodHBIN U
reTepoTpOQHBIN TUT TUTAaHKUs. AHA3POOHBIE MUKPOOPTaHU3MBI KaK 00BEKTHI OMOTEXHOJIOTHH. DTaIIbl
sHepreTudeckoro ooMeHa. I nukonus. buonornueckoe okucaeHNe, UM KIETOUHOE JIbIXaHUE
Tema 1.9. OcHoBHOe coep:KkaHue 2
Ku3HeHHbIN Teopernueckoe o0yueHnue: 2
IHKJ KJIeTKH. Knerounslii nuki, ero nepuoas! u peryismus. [lepuoasr unrepdassl ux ocodennoctu. Auddepenunarus
MnuTto3. Meiio3 KJIETKH M apecT KJIETOYHOro nukia. [lenenue kiaeTku — Mmuto3. CTaauu MUTO3a U TIPOUCXOIAIINE MTPOIIECCHI. OK 02
Kapuokunes u nurtokunes. buonorudeckoe 3naueHue MuTo3a. Meio3 — peyKIIMOHHOE JIeJICHUE KIIETKHU. OK 04
Craguu Meiio3a. Melio3 — 0CHOBa MOJIOBOTO pa3MHOKeHUs. [loBeieHrne XpoMocoM B MeH03e.
Kpoccunrosep. buonornueckuii cmpica meiio3a. D dexTsl meiio3a. Melo3 B )KU3HEHHOM ITHKIIC
OpraHU3MOB
KountpoabHas padora 2
MounekyJIpHBII YPOBEHb OpraHU3aLK JKUBOT'O
Paznen 2. Ctpoenue 1 GpyHKIIUM OPraHu3Ma 38
Tema 2.1. Conepxanue 6 OK 02
Crtpoenue IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COAEPKAHNE TEOPETHYECKOT0 00yUeHU s 4 OK 04
OpraHusma OnHoxneTounble opranu3Mbl. KonoHuanbHbie opraHu3Mbl. MHOTOKJI€TOUHbBIE OpraHu3Mbl. B3auMocBs3b 2 K. .

qacTe MHOTOKJIETOUYHOI'O OopraHusma. CDYHKI_II/IH. OpFaHbI N CUCTEMbI OPIraHOB. AnnapaTH OpTraHoOB.

21




T'omeocras opraHu3Ma M €ro noAACpKaHrec B MPOLECCCC KUSHCACATCIILBHOCTH.

@yHKIMOHaNbHAs cucTeMa opraHoB. TkaHu pacTeHui. TkaHU )KMBOTHBIX U ueioBeka. Opranbl pacTeHHH.
OpraHel ¥ CUCTEMBI OPTaHOB )KMBOTHBIX U Y€JI0BEKa. 3HAYCHUE OIIOPBI, IBHKEHUS, INTAHUSA, IBIXaHUS,
TPAHCIIOPTA BEUIECTB, BBIACICHNUS, 3aIUTHL. 3HAaYCHNE NIPOSABICHUS Pa3IpaKUMOCTH U PETYJIALNAN

IIpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHSI:

Tema “CtpoeHue opranusma’ nu3y4aercs yriyOJIeHHO Ha IPUMepe OpraHu3Ma PacTCHUM.

OcHOBHOE€ COAECPKaAaHUE NIPAKTUYECCKOI'0O 3aHATHUSA

Teopus knoHanpHO-ceNIeKTUBHOTO MMMyHHUTeTa [1. Dpnuxa, .. MeunukoBa. MudekmoHHbIe
3a0osieBaHus U dnueMusi. Baxkneiime sanuaeMun B UICTOpUU YelloBeuecTBa. BakiMHanus Kak
npodrrakTuka MHPEKIIMOHHBIX 3a00JI€BaHUA.

[IpencraBnenune yCTHBIX COOOUICHHI ¢ TPe3eHTAUEN, TOATOTOBICHHBIX IO MEPEUHIO0 HCTOYHUKOB,
PEKOMEHIOBAaHHBIX MPEMNo/IaBaTeIeM

Tema 2.2. Coaepxanne

Dopmbl TeopeTnueckoe odyueHue:

Pa3sMHOKEHHHA IIpodeccuonanbHO-OpHEHTHPOBAHHOE COleP:KAHME TEOPETHYECKOro 00yYeH s :

OpraHu3MoB DopMbl pa3MHOXKEHHS OpraHu3MoB. becronoe u nmonoBoe pa3MHoXkeHue. Bubpl 6€crosoro pa3sMHOXKEHUS: OK 02
IIPOCTOE J€JIEHNE HA/IBOE, [IOYKOBAHUE, PAa3MHOKEHUE CIIOPAaMH, BETETaTUBHOE PA3MHOKEHUE, IK...
¢dparmenTanys, KjIoHupoBanue. [lonoBoe pasMHOKEeHHE
B TOM 4ncJie Ha BHIOOP 00pa30BATEILHOM OPraHU3AIUM:

Tema “@opMbl pa3MHOKEHUSI OPTaHU3MOB” U3ydaeTcsl YIIIyOJICeHHO Ha TPUMEPE OpraHu3Ma pacTCHUH.

Tema 2.3. OcHoOBHOe coiep:KkaHue

Onrorenes Teopernueckoe o0yueHnue:

KMBOTHBIX H I'amertorenes y xuBoTHbIX. Criepmarorenes u ooreHe3. CTpoeHHUe MONOBbIX KiIeTOK. OMI0J0TBOPEHUE U

YeJ0BeKa »MOpHOHANIFHOE pa3BUTHE KUBOTHBIX. [lapTreHorenes. OmOpuorenes (Ha npuMepe JaHueTHuKa). Ctaauu OK 02
sMOpHroreHesa OK 04
Poct u pa3Butue xuBoTHbIX. [locTamOpuonaneHelii nepuo. [Ipsmoe u Henpsimoe pa3ButHe. Pa3Buthe ¢
MeTaMop(Ho30M y OECIIO3BOHOUHBIX M TO3BOHOYHBIX KUBOTHBIX. CTaIuM TOCTIMOPHUOHAIBHOTO Pa3BUTHS Y
JKUBOTHBIX U 4esoBeKa. [leprnonbl oHTOreHe3a yenoBeka. buonornyeckoe crapeHue U CMEpTh.

I'eponTosorus
Tema 2.4. OcHoBHoOe conep:kaHue OK 02
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OHnrorenes Teopernueckoe o0yueHue: OK 04
pacTeHui I'amerodur u ciopodut. PasmuokeHne u pa3BuTHE BOIOpOCiei. Pa3MHOXeHHEe 1 pa3BUTHE CIIOPOBBIX
pacteHuil. Pa3MHOKEHHE U pa3BUTHE CEMEHHBIX pacTeHul. Poct. [leproabl oHTOreHe3a pacTeHuit
Tema 2.5. OcHoBHOe conepxaHue
OcHoBHBIE Teopernueckoe o0yueHnue:
NOHATHS I'enernka kak Hayka O HaCJI€JCTBEHHOCTH U U3MEHUNBOCTH OPraHu3MOB. OCHOBHBIE T€HETUUECKHUE TOHATHS OK 02
TeHEeTUKHU u cuMBOJIbL. ['eH. ['enotun. denoTun. AienpHble reHbl. AlIbTEpHATUBHBIC IPU3HAKU. JIOMUHAHTHBIN U
peneccuBHbIN Ipu3HaKku. 'omo3urora u rerepo3urora. Yucras nunud. ['népusl. OCHOBHBIE METOIBI
TeHETUKH: THOPUIOIOTUYECKUH, IUTOJIOTUYECKUE, MOJIEKYIIPHO-T€HETUYECKUE
Tema 2.6. OcHoBHOe coep:KkaHue
3axonomepHocTy | Teopernmueckoe o0yueHue:
Hac/1e10BaHUsA 3akoHOMEpHOCTH 00pa3oBaHus ramer. 3akoHsl I'. Menzens: Monorubpuanoe ckpemuanue. [IpaBuio
JOMUHHUPOBAHUS. 3aKOH €IMHOO0Pa3Hs MEPBOTO IMOKOJICHHS. 3aKOH PaCIeIUICHUS PU3HAKOB.
[uTonornyeckre OCHOBBI MOHOTHOPUIHOTO CKpeInBaHus. [ MrmoTe3a 4ucToThl raMeT. AHaJIH3UPYoIee
ckpentuBanue. JluruOpuaHoe cKkpemmuBaHue. 3aKOH He3aBUCUMOTO HAaCIeJOBaHUS TTPU3HAKOB. OK 02
[TonmuruGpuaHOE HACIETOBAHKE U €TO 3aKOHOMEPHOCTH OK 04
IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE COeP/KAHNE TPAKTHYECKOT0 3AHATHSA IK...
Pemenue 3a1au Ha onpeeneHne BEpOATHOCTH BOSHUKHOBEHHSI HACJIEICTBEHHBIX IIPU3HAKOB NP MOHO-, JH-
, TOTUTUOPUIHOM U aHATTU3UPYIOIIEM CKPEUIMBAHUN, COCTABICHHE TeHOTUITMYECKUX CXEM CKPEIIUBAHMS
B TOM 4ncJ/ie Ha BHIOOP 00pa3oBaTEILHOM OPraHU3AIUM:
['eneTnueckue 3ajauu Ha ONPEACIICHUE BEPOATHOCTH HACJIEICTBEHHBIX IPU3HAKOB IPU MOHO-, 1U-,
NOJUTHOPHUIHOM M aHATU3UPYIOLIEM CKPEIIMBAHUU KYJIbTYPHBIX PACTeHUN
Tema 2.7. OcHoBHOe conepxaHue OK 01
B3anmopeiicreue | Teopernueckoe o0ydenmue: OK 02
T€HOB I'enoTun kak nenoctHas cucrema. MHOKECTBEHHOE AeHCTBUE TeHOB. [IneiioTponus. MHOXeCTBEHHBIN

ajuienu3M. BzaumoperictBue amienbHbIX reHoB. KogomunupoBanue. B3anMoielicTBUE HEAJUTETbHBIX TE€HOB.
Komnnemenrapuocts. Onucrtas. [Tonumepus

HpO(I)CCCI/IOHa.]IbHO-OpI/IEHTI/IPOBaHHOC CoaAcpKaHue MPAKTUICCKOIo 3aHATHA:

Pemenue 3ala4 Ha ONIPCACIICHUC BEPOATHOCTH BO3ZHUKHOBCHUS HACIICACTBCHHBIX IIPU3HAKOB ITPU
PA3JINYIHBIX THUIIAX BSaI/IMOHeI\/JICTBI/ISI TCHOB, COCTABJICHUC 'CHOTHUITMYCCKHUX CXCM CKPCIIUBAHUA
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B TOM 4nciie Ha BHIOOP 00pa30BaTE/ILHOM OPraHU3AIUM:

I'eneTnyeckue 3a1aum Ha ONpeEICHIE BEPOITHOCTA BOSHUKHOBEHUS HACIIECICTBEHHBIX MPU3HAKOB MIPH
Pa3IUYHBIX TUIIAX B3aUMOJICHCTBUS T'€HOB KYJbTYpPHBIX pacTEHUN

Tema 2.8.
CuemieHHOe
HACJIeIOBaHHE
NPU3HAKOB

OcHoBHOE coepxaHue

Teoperuueckoe o0yueHue:

3axonbl T. Moprana. CuenieHHoe HaclleJOBaHUE T'€HOB, HapyIIEHUE CLEIUIEHUsA. XPOMOCOMHAas TEOPHs
HACJICACTBEHHOCTH. | eHeTruecKoe KapTUpOBaHUE XpOMOCOM. Mcronb3oBaHNe KPOCCUHIOBEPA IS
COCTaBJICHUS TEHETUYECKUX KapT XPOMOCOM

HpO(I)CCCI/IOHa.]IbHO-Opl/leHTI/IPOBaHHOC CoAcpKaHue MPAKTUICCKOI'o 3aHATHSA:

Pemenue 3amau Ha OMpeaCIICHUEC BEPOATHOCTH BOSHUKHOBCHUSA HACIICACTBCHHBIX IIPU3HAKOB IIPU
CHOCIINICHHOM HAaCJICAOBAHUH, COCTABJIICHUC I'CHOTUIINYCCKUX CXEM CKPCIIUBAHUA

B TOM 4ncJie Ha BHIOOP 00pa30BATE/ILHOM OPraHU3AIUM:

['eneTndeckue 3a1aum Ha ONpPEEICHUE BEPOATHOCTA BOSHUKHOBEHHUSI HACIIECACTBEHHBIX IPU3HAKOB IIPU
CLIEIJICHHOM HACJIEIOBAHNHU KYJIbTYPHBIX PACTCHUN

OK 01
OK 02
IIK...

Tema 2.9.
T'eneTnka moJa

OcHoBHOe coiep:KaHue

Teoperuueckoe o0yueHue:

XPpOMOCOMHBII MEXaHU3M OINPEEIICHUS 1101a. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIN U
reTeporaMeTHBIN 1oJ. ['eHeTnyeckas CTpyKTypa MoJ0BbIX XpoMocoM. HacienoBanue npu3Hakos,
CLCIUICHHBIX C IOJIOM

IIpakTyeckne 3aHATHSA:

Pemenne 3aaa4 Ha OomnpecaciICHUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBEHHBIX IIPU3HAKOB, CUCIVICHHBIX C
IMOJIOM, COCTABJICHUC I'CHOTHUITMYCCKHUX CXEM CKPCIINBAaHUA

OK 01
OK 02

Tema 2.10.
T'eneTnka
qyeJI0BEKa

OcHoBHOe conep:kaHne

TeopeTnueckoe o0yueHue:

Kapuortumn yenoBeka. MeTo 1l H3y4eHHS TEHETUKHU YEJIOBEKA: TeHEAIOTMUECKH, OJTM3HEIIOBBIH,
[IUTOTCHETHUECKUH, OMOXUMUYECKUIN, TOMYJIIIIMOHHO-CTaTUCTHUECKUi. HaciencTBeHHbIe 3a001eBaHus
yenoBeka. [ eHHbIe 1 XpOMOCOMHBIE 00JIe3HH YesioBeKa. boie3Hu ¢ HacleCTBeHHON
MIPEAPACIIONOKEHHOCTHI0. 3HAUEHUE MEAUIIMHCKON T€HETUKHU B MPEAOTBPALLEHUN U JICUEHUH T€HETUYECKUX
3a00J1€BaHNH YeIOBEKa

IIpakTHYecKHe 3aHATHSA:

OK 01
OK 02
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Pemienue 3agau Ha onpeiesieHue BEPOSITHOCTY BOSHUKHOBEHHS HACJIEICTBEHHBIX MPU3HAKOB, UCIIONIb3YS
METO/Ibl TCHETHUKHU YEJIOBEKA, COCTABJIICHHE TEHOTUITUYECKUX CXeM CKpemuBaHus. [IpencraBiennue yCTHBIX
COOOIICHNH C MPEe3eHTAIe O HACIECTBEHHBIX 3a00JIEBaHMUX YEIOBEKa

Tema 2.11.
3aKoHOMeEpHOCTH
U3MEHYHBOCTH

OcHoBHOe coiep:KaHue

Teoperuueckoe o0yueHue:

IMpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COEP/KAHHE TEOPETHYECKOTO 00yUeH s

B3anmMopelicTBie reHOTHITA M cpeibl TpH (OpMUpOBaHUU (eHOTHIA. FI3MEHUYNBOCTh IPU3HAKOB.

KauecTBenHBIC 1 KOTHYSCTBEHHBIE IIPpU3HAKH. BI/IILBI M3MCHYHNBOCTH: HACJICACTBCHHAsA U HCHACJICACTBCHHA.

3aK0H TOMOJIOTHYECKUX PSJIOB B HacleACcTBeHHON n3MeHunBoctu (H.M. BaBuios).

MoaudukanronHas, uim GeHOTUIINYECKas N3MEHYNBOCTb. PoJb cpesibl B MOIM(UKAIIMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapyuanoHHBIN psii M BapuallMOHHAas KpuBasi. XapaKTepHUCTHKA
MOJIU(PHUKAIIMOHHON U3MEHYMBOCTH

HacnenctBenHas, Wi reHOTUITMYECKas M3MEHUYNBOCTh. KOMOMHATHBHAS H3MEHYUBOCTb.

MyTanuoHHas U3MEHUYUBOCTb. BUabl MyTaluii: FTeHHBIE, XPOMOCOMHBIE, TeHOMHBIE. [Ipn4YnHbI
BO3HMKHOBEHHs MyTallMi HA IPUMEPE CEIIbCKOXO3SIMCTBEHHBIX KYJIBTYD

HpaKanecKne 3aHATHA:

HpO(I)CCCI/IOHa.]IbHO-Opl/leHTI/IPOBaHHOC CoAcpKaHue MPAKTUICCKOI'o 3aHATHA:

Pemenue 3amau Ha OIIPECACIICHUC TUIIA MYy TAllUU IIPU NEPCAAUC HACICACTBCHHBIX IPU3HAKOB, COCTABJICHUC
TCHOTUIIMYCCKUX CXCM CKPCIIMBAHUS KYJIbTYPHBIX paCTeHI/Iﬁ

OK 01
OK 02
OK 04

Tema 2.12.
Cegexkuus
OpPraHu3MoB

OcHoBHoOe conep:kaHne

TeopeaneCKoe oﬁyqe}me:

IIpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIePKAHNE MPAKTHYECKOT0 00yYeHHs

Cenexuus Kak Hayka. MeTozbl celneKIIMOHHOM paboTsl. ['ereposuc u ero npuunHsl. MckyccTBeHHbIH 0TOOD:
MacCOBBI M MHIMBHIyaJIbHBIN. DTanbl KOMOWHAIIMOHHOM cenekiuu. CopT, mopojia, TaMM

ANTOpUTMBI pElIeHNE 33]1a4 Ha ONPEAEICHUE BO3MOKHOIO BOSHUKHOBEHHMSI HACJIEICTBEHHBIX IIPU3HAKOB 110
CEJIEKIINH, COCTABJIEHNE T€HOTUIMUYECKNUX CXEM CKPEILMBAHUS CEIbCKOXO035HCTBEHHBIX KYJIBTYP

OK 01
OK 02

KonTpoabsnas padora

CrpoeHue 1 pyHKIMH OpraHu3Ma

Paznen 3. Teopusi 3BoIOIMH

16

Tema 3.1.
HUcrtopus

OcHoBHOE conepxanue

TeopeTnueckoe o0yueHue:

OK 02
OK 04
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IBOJIIOIHOHHOI 0
y4eHust

[IepBrie sBOMOLIMOHHBIE KOHIENIMH. [ pagyanucTuueckas sBostonioHHas koHuenuus XK.b. Jlamapka.
JBuxyuue cuisl sBosonnu. Kpearonusm u tpancpopmusm. Cucremaruka K. JIlunnes u e€ 3Hauenue st
(opMUpOBaHUS UAEH FBOJIOLUU

[Tpennocelaky BO3HUKHOBEHMS JapBUHU3Ma. DBOMIOLNS BUAOB B pupoje. bopr0a 3a cyniecTBoBaHUE.
EcrecTBennsiit otO0p. [luBeprenius mpu3HakoB u BUA000pa3oBanue. OCHOBHBIC MOJIOKECHHS
cuHTeTHYecKoi Teopuu sBomtoru (CTI). Ponb 3BomonnoHHOM Teopun B GOpMUPOBAaHUU HAYIHOMH
KapTUHBI MUpa

Tema 3.2.
Muxpo3BoJonus

OcHoBHOe conep:kaHue

TeopeaneCKoe oﬁyqe}me:

MUKpO3BONIONMS ¥ MAKPO3BOJIIOLHUS KaK 3TaIlbl 3BOJIIOLIMOHHOTO NpoLecca. I 'eHeTHIeckre OCHOBBI
3BOTIONNH. MyTaIuu ¥ KOMOMHAITMY KaK 3JICMEHTAPHBIN 3BOJIIOITMOHHBIA MaTepuai. [lomysius kak
3JIEeMEHTapHas €IMHULA 3BOJIIOLIH.

JBwxyue cuibl ((akTopsl) 3BOMIONMUA. MyTallMOHHBIN Ipoliecc 1 KOMOMHATUBHAS H3MEHYMBOCTD.
Murpanus. M3omsamus nomnysuuit: reorpadudeckas (IpocTpaHCTBEHHAsS ), OMOJIOTHYECKast
(penpoyKTHBHAS).

EcrecTBeHHBIN 0TOOP — HANPABISIOMUEN (hakTop dBOMONHA. bopb0a 3a CyIeCTBOBaHHE KaK MEXaHU3M
JENCTBHS €CTECTBEHHOT0 0TOOpa B nonyJisiuusax. Bua u ero kpurepun (npusHaku). BugoodpazoBanue kak
pe3ynbTaT MUKPOIBOIIOLUU

OK 02

Tema 3.3.
MaxkposBosaronus

OcHoBHOe coep:KkaHue

Teoperuueckoe o0yueHue:

Makpoaomtonusi. @opMbl 1 0CHOBHbIE HanpaBieHus MakposBosonnu (A.H. Cesepuos). [yt
JOCTIKEHUS] OMOJIOTHYECKOTO Tporpecca: apoMopdo3, nanoaganTanus, oomas nereseparus. MeToas
U3Yy4YEeHHs MaKpO3BOJIIOLMHU. 3aKOH 3apobiiieBoro cxojcTa (3akoH K. bapa). buorenetnueckuii 3axon (3.
Iexkens, @. Mromep). O6mme 3akoHOMEPHOCTH (TIpaBuiia) SBOTIOIUH

OK 02

Tema 3.4.
Bo3HukHoOBeHUE U
pa3BUTHE KU3HU
Ha 3emire

OcHoBHOe coep:KkaHue

Teoperuueckoe o0yueHue:

AN

I'unoTe3bl ¥ Teopun BO3ZHUKHOBEHUS )KM3HHU Ha 3eMile: KpealMOHNU3M, CAMOIIPOU3BOJIBHOE (CIIOHTAHHOE)
3apoX/IeHUE, CTAIIMOHAPHOE COCTOSIHUE, TaHCTIepMHUs, 61omnod3. Hayano opranndeckoii 3BoItOLnH.
[TosiBneHue nepBpIX KIETOK. DBOMIOLUS METa00IM3Ma. DBOJIOLUS NEPBBIX KIIETOK. [IpokaproThl 1
3yKapuoThl. [IpoucxoxieHne MHOrOKJIETOUHBIX OpraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX LIaPCTB 3yKapHOT.
OCHOBHBIE 4EPTHI BOJIIOLIUU PACTUTENBHOT0 MUpa. OCHOBHBIE YEPThI IBOJIIOLUHU JKUBOTHOTO MUPA

OK 02
OK 04
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IIpakTHYecKHe 3aHATHSA:

HpCI[CTaBJ'IGHI/IC YCTHOT'O COO6HI€HI/15[ " JICHTBI BDECMCHU 110 OCHOBHBLIM 3TallaM BOSHUKHOBCHUA U PA3BUTHA
KUBOTHOI'O U PACTUTCIIBHOTO MHUpa, IMMOATOTOBJICHHBIX MO IIEPEYHIO HCTOYHUKOB, PCKOMCH/IOBAHHBIX
mpernogaBaTciicM

Tema 3.5.

OcHoBHOE coepxanue

IIpoucxoxnenue

TeopeTnueckoe o0yueHue:

Y€J0BEKA —
AHTPOIIOr¢HE3

AHTpoOImoiorus — Hayka o yesnoBeke. CucreMaTu4ecKkoe MoJjiockeHre yenoBeka. CXO0CTBO YesloBEKa €
AKUBOTHBIMU. OTINYHS YEJIOBEKA OT KUBOTHBIX. [IpsIMOX0KI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM
MPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3Ta M BTOPOM CUTHAIBHOM crcTeMbl. COOTHOIIEHHE OMOJIOTHYECKUX H
COLMAIBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E

OCHOBHBIE CTaJUHM aHTPONOreHe3a. J[puonureku — NpeaKy YenoBeKa 1 YeI0BeKOOOpa3HbIX 00€3bsH.
[IpoToanTpomn — npeIecTBEHHUK YesloBeKa. ApXaHTpoIl — ApeBHeimuil yenosek. [laneoantpon — apeBHU
yesioBeK. HeoaHTpom — yenoBek COBPEMEHHOIO THIA. DBOJIOLUS COBPEMEHHOTI'O UEIOBEKa.

Yenoeueckue pacbl. OCHOBHBIE OOJBIINE pachl: €BporieonHast (€Bpa3uiicKas), Herpo-aBCTPAIION IHAS
(3xBaTOpHAaNbHAs), MOHIOJION IHAS (a3UATCKO-aMEpUKaHCKast). Bpemst 1 MecTo BO3HUKHOBEHHUS
yesioBeYecKuX pac. EAMHCTBO yenoBeueckux pac

OK 02
OK 04

IIpakTyeckne 3aHATHSA:

Bpewms u nmytu paccenenus yenoseka 1o ranete. [Ipucnoco0aeHHOCTh Yea0BeKa K Pa3HbIM YCIOBHIM
cpenbl. Biusinue reorpaduueckoii cpepl Ha MOp(HOJIOTHIO U (PU3HOJIOTHIO YeT0BeKa

3amuTa JIGHT BpEeMEHH U MEHTAJIBHBIX KapT B OpMaTe yCTHOTO COOOIIEHUS, ITOITOTOBJICHHBIX 10 TIEPEUHIO
MCTOYHUKOB, PEKOMEHOBAHHBIX IIPENIOAABATEIEM

KonTtpoibHasn
pabora

TeopeTqucxne ACIICKTHI 3BOJIFOIIMH KHM3HHU Ha 3emite

Pazgea 4. Ikosorus

24

Tema 4.1.

OcHoBHOE conep:kanne

IKOJOrHIecKre

TeopeTnueckoe o0yueHue:

[\S}

(paxTopsl 1
cpeabl :KU3HH

HpO(I)CCCI/IOHaJILHO-OpI/IeHTI/IPOBaHHOC COAECPKAHUE TEOPETUIECCKOI'O oﬁyqemm:

OK 01
OK 07

CpC[[LI oOuTanus OpraHu3MOB: BOAHAA, HA3CMHO-BO3AylIIHAs, IOYBCHHAA, BHYTPUOPTraHU3MCHHA. dusuko-
XUMHYECKHE OCOOCHHOCTH cpe/i 00MTaHust opraHu3MoB. [IprucrnocoOaeHns OpraHu3MOB K KU3HHU B Pa3HBIX
cpenax. [Tonstue sxonorudeckoro dakropa. Knaccuduxarus sxonorndeckux dpaxktopos. [IpaBuino
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muaumyMma 1O. JInbuxa. 3akon Tonepantaoctu B. Illendopaa Ha npuMepe KyIbTyp BhIpalliBaeMbIX B
CEJIbCKOM XO3SIMCTBE.

Tema 4.2. OcHoOBHOe coiep:KkaHue
Homyasinus, Teopernueckoe o0yueHnue:
coodmecTBa, DKosoruyeckasi XapakTepUCTHKa BUJIA U MOMYJIALUHN. DKOJIOrHYecKasi HUIIa BUAA. DKOJIOTHYECKHe
IKOCHCTEMbI xapaktepucTuku nomyssaund. CoolriecTBa u skocucTeMbl. brorienos u ero crpykrypa (B.H. Cykaues).
CBs13u MeX 1y opranu3MaMu B OuoneHose. CTpyKTypHbIE KOMIIOHEHTBI SKOCUCTEMBI: IIPOIYLIEHTHI,
KOHCYMEHTHI, peyleHThl. KpyroBOopoT BemecTB U MOTOK SHEPTHH B dKocucTeMe. Tpoduieckne ypoBHH.
AHTPOIIOTEHHBIE YKOCUCTEMEBL. Y pOoskocucTeMbl. OCHOBHBIE KOMIOHEHTHI YPOOIKOCHCTEM OK 01
IIpodeccuonanbHO-OPHEHTHPOBAHHOE COleP:KAHME TEOPETHYECKOro 00yYeH s : gi 83
ArposkocucteMbl. OTINUNS arpO’KOCUCTEM OT OHMOTr€O0IIEHO30B.
IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE COlePKAHME MPAKTHYECKOT0 3aHATHUS:
Tpoduueckue nenu u cetn. OCHOBHBIE TIOKA3aTENN YKOCUCTEMBI. briomacca 1 mpoayKuus. DKOJIOTHYECKUE
UpaMUIbI YKces, OnomMacchl i dHepruu. [IpaBuiio mupaMuabl SHEPTHH arPOCUCTEM.
Pemienne npakTHKO-OpHEHTUPOBAHHBIX PACUETHBIX 3a/1aHUI 110 IEPEHOCY BEILECTBA U SHEPTUU B
9KOCHCTEMAX C COCTABJIEHUE TPOPHUUECKUX IeTIel 1 MUpaMu OMOMAacChl U SHEPTUU arpOCUCTEM
Tema 4.3. OcHoBHOe conepxaHue
buocgepa - TeopeTnueckoe o0yueHue:
riodajbHas Buocdepa — sxuBas obonouka 3emun. PasButue npeacrasiaenuit o buocdepe B Tpynax B.M. Bepuaackoro.
IKOJI0rnYecKas Obnactu 6uocdeps! u e€ cocras. KuBoe BemniecTBo 6HOChEph U ero PyHKITUH OK 01
cucrema 3aKOHOMEPHOCTH CyliecTBOBaHMs Onocepbl. OcoOeHHOCTH OHOChephl Kak IIT00aTbHON YKOCHCTEMBI. OK 02
Junamuueckoe paBHOBecue B Onocdepe. PutmudHocTs siBieHuit B Onocdepe. KpyroBopotsl BemecTs u OK 07
OMOre0XMMHUYECKUE LUKIIBL. [ 100aIbHbIE KOIOTHYeCKHE IPOOIEMbI COBPEMEHHOCTH U ITyTH UX PEILCHHUS
IIpodeccunonaTbHO-OPHEHTHPOBAHHOE CO/leP:KAHME PAKTHYECKOI0 3aHATHUS:
Penienne npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 33124 Ha OTIpeIeIeHUE IIJIOIA I HACAXKICHUN 115
CHIDKEHHSI KOHIICHTPALIMHU YTJIEKUCIIOTO ra3a B atMoc(epe CBOero peruoHa MpoKUBaHHS
Tema 4.4. OcHoBHoOE conepxxaHue OK 01
Bausinue TeopeTnyeckoe o0yueHue: OK 02
AHTPONMOTeHHBIX | AHTPOIIOreHHbIE BO3eHCTBUS Ha OMocdepy. 3arps3HeHUs Kak BUJ aHTPOIIOI€HHOTO BO3ACHCTBUS OK 04
(akTopoB Ha (xumuueckoe, usuueckoe, buonocuueckoe, omxoovl npouU3s00cmMaa u nompedienus). AHTPOTOTeHHbIS OK 07
ouochepy BO3/IeiCTBUS Ha aTMocdepy. Bo3aeiicTBus Ha Tuapochepy (3aepsasHenus u ux uCmoYHuUKU, UCMOWeHUs [IK1.7
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600). BoznetictBus Ha nmutocdepy (deepadayus nouswl, o30elicmaue Ha 20pHbLe NOPOOd, HeOPQ).
AHTPONOTeHHBIE BO3JICUCTBHS HA OMOTHYECKUE COOOIIECTBA (1eca u pacmumenvhvie coobujecmaa,
HCUBOMHBIU MUP)

IIpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIePKAHHE TEOPETHYECKOT0 00y YeH s

AHTpONOreHHbIe BO3AEUCTBHS HAa Onochepy CelbCKOX03HCTBEHHON JesITeIbHOCTH

IpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIEPKAHNE MPAKTHYECKOT0 3aHATHSI:

Pemenue npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 33IAHUHM IO COXPAHEHUIO MPUPOIHBIX PECYPCOB CBOETO
pEerroHa MpOKUBAHUS

B ToM umncJie Ha BBIOOP 00pa30BaTEILHON OPraHU3aum:

[IpaKTUKO-OPHEHTUPOBAHHOE PAaCUETHOE 3a/laHUE [0 PacyeTy CTPYKTYPhI 3a11aCOB JPEBECHHbI

HpaKTI/IKO-OpI/IGHTI/IpOBaHHOe PACUCTHOC 3a/IaHUC 110 OLICHKC Oananca OpPTaHUYCCKOI'0 BCUICCTBA IMOYBBI

Tema 4.5.
Bausinue
COIHAJILHO-
IKO0JOTHYEeCKHX
(¢akrTopoB Ha
310pOBbe
JyeJJ0BeKa

OcHoBHOe conep:kaHne

TeopeaneCKoe oﬁyqe}me:

310poBbe U ero coctapisroniye. OakTopbl, MOJOKUTEIBHO M OTPULIATEIIHHO BIUSIONINE HA OPraHH3M
4esioBeka. BpeqHble MPUBBIYKH: TTOCTICACTBHS U podunakTrka. [IpodiemMa TeXHOr€HHBIX BO3ICHCTBUI Ha
3JI0pPOBbE YeNOBEKa (IIEKTPOMArHUTHBIC TOJIs, OBITOBAs XMUMUSL, H30BITOUHBIC [IIyMBbI, PAHALHS U T.I1.).
ApanTanus opraHu3Ma 4ejaoBeka K (hakropaM OKpyKaromiel cpeibl. 3alluTHbIE MEXaHU3MBbl OpraHU3Ma
YenoBeKa. 310pOBbE U pabOTOCIOCOOHOCTb.

[TpuHIMIEl hOpMUPOBAHUS 3I0POBLECOEpEraromniero moseacHus. GU3ndecKas akTHBHOCTD U 3JIOPOBBE.
['pynnst 310poBes. OCHOBBI 3aKainuBaHUs. buoxumuueckue aclekThl palMoHaabHOro nuranus. [Ipasuia
0€301acHOTO UCIOJIb30BaHUS OBITOBBIX MMPUOOPOB U TEXHUYECKUX YCTPOUCTB

IIpakTnyeckune 3aHATHSA:

IIpogdeccnonaibHO-OPHEHTHPOBAHHOE COJAEPKaHUE JIA0OPATOPHOI0 3aHATHS:

JlaboparopHas pabota OnpeneneHue cyTouHOro panuona nutanus. Co3nanne MHAUBHIYILHON MTaMSITKI

10 OpraHU3aIUU PAMOHATEHOW (PH3UYEeCKON aKTUBHOCTH ITPH BBIITOJIHEHUH CEIIbCKOXO3SHCTBEHHBIX PadoT.

Pexxum Tpyna u oTabixa

IIpodeccuoHaTLHO-OPHEHTHPOBAHHOE CO/IeP:KaAHHE JIA00PATOPHOI0 3aHATHS:

JlaGopatopHas pabota «BausHue abnotnueckux (pakTopoB Ha YeJIoBeKa (HU3KUE U BHICOKUE
TEMIIepaTypbl)» MPH BHIIOIHEHUH TPYJOBOM AEATEILHOCTH B arpOIIPOMBILIIEHHOM KOMILJIEKCE.
N3yueHne MexaHM3MOB aJlaliTallii OpraHu3Ma 4eJIOBEKa K HU3KUM M BBICOKUM TEMIIEpaTypam U
00BSICHEHHUE MOJTyUYEHHBIX PE3YIIbTATOB U (POPMYIMPOBAHUE BHIBOJIOB (TUCHMEHHO) C HCIIOIB30BaHUEM

OK 02
OK 04
OK 07
[K1.7
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HAy4YHBIX [IOHATHUM, TEOPUM U 3aKOHOB

B ToM unciie Ha BLIOOP 00pa30BaTe/IbHOIT OPraHU3aNHM:

B xadecTBe TpUITEPOB CHIXKAIOLIMX PaOOTOCIOCOOHOCTD YCIOBHUS OCYIECTBIEHHS TPO(ECCHOHATLHON
NeSITeIbHOCTH: IIyM, TeMIepaTypa, pu3ndeckas Harpy3ka u T.J. Ipu paboTe B arponpOMBIIIIIIEHHOM

KOMILIEKCE
KonTtpoabnas padora 2
TeopeTnueckue acleKkThl 3KOJIOTUU
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COEPKAHUE 24
Pazgea 5. buoJjorusi B JKu3HU 8
Tema 5.1. Conepxanue 4 OK 01
buorexnosiorun B | TeopeTuueckoe o0yueHue: 2 OK 02
JKH3HH KaXK10T0 BuotexHonorus kak Hayka U Ipou3BoACTBO. OCHOBHBIE HANIPABICHHUS COBPEMEHHOM OMOTEXHOIOTHH. 2 OK 04
Metoap! 6notexHoIOorun. OOBEKTEI OMOTEXHOIOTMHU. DTHKA OMOTEXHOJIOTMYECKHUX U T€HETUYECKUX [IK1.7
9KCIEPUMEHTOB B pacTeHeBocTBe. [IpaBuia morcka n ananm3a OMOIKOIOTHIECKON HH(OpMAIH U3
Pa3IUYHBIX UCTOYHUKOB (Hay4yHasi U yueOHO-Hay4YHas JIUTepaTypa, CpeicTBa MacCcoBOi MHGOpMaIuu, CETh
WuTepHeT u npyrue)
IIpodeccnoHaTbHO-0PHEHTHPOBAHHOE CO/IeP:KAHME MPAKTHYECKOT0 3aHATHS: 2
Keiicel Ha aHanM3 HHGOPMAITUU O HAYYHBIX JTOCTHKEHHUSIX B 00JIACTH TeHETUYECKUX TEXHOJIOTHIA,
KJICTOYHOM MH)KEHEPUH, NMUIIEBBIX OMOTEXHOJIOIHI. 3aInTa Keica: mpeacTaBIeHue pe3yIbTaTOB PEeLICHHUs
KEWCOB (BBICTYIJIEHUE C MTPE3EHTAINEH )
Tema 5.2.3. BuoTexHoJI0rUM U pacTeHUst 4
Tema 5.2.3. Coaepxanue 4 OK 01
buorexnosoruu u | [ipakTHuecKne 3aHATHS: 4 OK 02
pacTeHust Pa3BuTre GHOTEXHOJIOTHI ¢ MCTIOJIBL30BAHUEM PACTEHUH, IPUMEHEHUE TIPOYKTOB OMOTEXHOJIOTUH B JKHU3HH 2 OK 04
YeNoBeKa, MOMCK U aHAIU3 WH(GOPMAIMK U3 Pa3IMYHBIX HCTOYHUKOB (Hay4Hast M y4eOHO-HAyqIHAs IK1.7
JUTEpaTypa, CPelICTBA MacCOBOI nH(popManyu, cetb HTEpHET U pyrue)
Keiicel Ha aHanu3 nHGOpMAIMK O pa3BUTHN OMOTEXHOJIOTHI C HCTIOIB30BAHUEM PACTCHUM (ITO TPYTITam)
3ammra keiica: [IpeacraBienne pe3yabTaTOB PEIICHUS KEHCOB (BBICTYILICHUE C TIPE3EHTAIIUECH ) 2
OcHoBHOe conepxaHHue
Pasnen 6. buodkonornyeckne uccae0BaHUA 10 OK 01
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Tema 6.1.
OcHoBHBIE
METOAbI
OMO0IKO0JIOTHYECKH
X McCJIeT0OBaHMM

OcHoBHOe conep:kaHue

TeopeTnueckoe o0yueHue:

Haywunsrii Mmeton. MeToibl OMO09KOIOTHYECKUX UCCIIEIOBAHUIA: TIOJIEBEIE, TADOpaTOpHbIE,
9KCTIEPUMEHTANIbHBIE. MOHUTOPHHT OKPY KarOIEH Cpebl: JOKAIbHBIN, PETHOHATIBHBINA U III00ATBHBIH
MerToap! moucka, aHaiu3a 1 00paboTKi HH(POPMAIMU O TPOEKTE B PA3IUYHBIX UCTOUHUKAX

JlabopaTopHble 3aHATHUS:

[TocraHoBKa LienH, 3a/1a4, BBIABM)KEHHE THIIOTE3bI, TPOBEICHUE DKCIIEPUMEHTA I10 ONIPEACICHUIO
ONITUMAJIBHBIX YCIIOBHUH U1 pocTa U (PU3HOIOTNIECKON aKTUBHOCTHU JAPOMOKEBBIX KIETOK. BhisiBneHue
3aKOHOMEpPHOCTEH, (OPMyIHPOBAaHUE BHIBOJIOB U IIPOTHO30B.

JlaGopaTopHble pabOThl Ha BBIOODP [0 MUHH IPYyMIIaM:

1. BnusHue reMnepaTypsl Ha pocTa U (U3MOJIOTHUECKYIO aKTUBHOCTD JAPOAOKEBBIX KIETOK

2. BnusiHMe yTriieBoI0B Ha pOCcTa U (PU3UOJIOTHUECKYIO aKTUBHOCTD JIPOAOKEBBIX KIETOK

3. CoueraHHOE BIMSHUE TEMIEPATYPhl U YIIEBOJIOB Ha pOCTa U PU3NOJIOTUYECKYIO aKTUBHOCTD
JPOACKEBBIX KIIETOK

OcHoBHOeE coepxxanue

Tema 6.2.
buoskonornueck
Uil IKCIIEPUMEHT

IIpakTHYecKoe 3aHATHE

0030p TeM yUeOHO-HCCIIETOBATEIBCKUX MTPOEKTOB. BBIOOp yaeOHO-HCCIIeIOBATEILCKOTO TTPOSKTA U3
npetokeHHbIX. @opMupoBaHNE KOMaHIIBI TPOSKTA. AJTOPUTM BBIITOJIHEHHS ITPOEKTA.
Kaxxgas rpymnmna BeIOMpaeT 0OAMH U3 BapHaHTOB yU4eOHO-UCCIEI0BATENLCKUX POEKTOB!

1. OreHka KadecTBa aTMOC(HEpPHOTO BO3yXa

2. OreHka KayecTBa MO4YB METOAOM (PUTOTECTUPOBAHUS

3. OreHka KadecTBa BOJ MOBEPXHOCTHBIX BOJOEMOB M0 OPTaHOJIENTUYECKUM U PU3UKO-XUMUYECKUM

CBOWCTBaM
4. Bnusuaue [TAB Ha pocT U pa3BUTHE CEMSH BBICIINX PACTEHUN
5. BrnusiHHEE coneBOro 3arpsi3HEHMs Ha pOCT U Pa3BUTHE CEMSH BBICIINX PACTEHHIMA

Hepebzd aman 6blNOJIHERHUS npoekma.

OO0ocHOBaHME aKTyaIbHOCTH BHIOpaHHOM TeMbl. BEIsiBIIeHHEe Tpo0IeMbl cCiieIoBaHus, (HopMyIupoBaHue

runote3bl. Beibop MeTo0B uccnenoBanus. Beibop Touek oTO0pa mpod Ha TEPPUTOPUN UCCIICTOBAHUSI.
[TocTanoBka neneit u 3ana4 uccneaoBanus. Onpenenenne GoOpMbl PEACTaBICHUS Pe3yIbTaTOB
uccinenoanus. OnpenesaeHe STaloB U COCTABIICHUE TJIaHA HCCIEAOBAHUS

OK 02
OK 04
OK 07

OK 01
OK 02
OK 04
OK 07
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JlabopaTopHbIe 3aHATHS

Bmopoii sman évinonnenuss npoekma: MOArOTOBKA HEOOXOIUMOI! ITOCY IbI M MaTepHaa JJsl SKCIIEPHMEHTA,
IPOBEJICHNE SKCIIEPHMEHTA, IIEPHOINUECKast TPOBEpPKa TEUEHHsI SKCIIEpUMEHTa/ cOOp MaTepHaia B
BBIOpaHHBIX TOYKaxX 0TOOpa mpod

Tpemuii sman @vlnoaHeHus npoexma: TMoJlydeHHe EPBUYHBIX IKCIEPUMEHTAIbHBIX JAHHBIX, IPOBEIACHNE
CTaTUCTHYECKONW 00PaOOTKM MOTYUYESHHBIX JaHHBIX

qem@epmzazﬁ aman 6blNOJIHEHUA nNpoeKkma. BbIABIICHUC SaKOHOMepHOCTefI, (bOpMYIH/IpOBaHI/Ie BBIBOJOB U
ITPOrHO30B, OI€CHKA KA4€CTBA UCCICAYEMOI'O 00BEKTA MO pe3yiabTaTaM OMOPKOJIOTMYECKOTO aHaIu3a

IIpakTuyeckue 3aHATHSA

3ammra npoekra. [IpencraBienue pe3yabTaToOB BHIIOTHEHUS YU4EeOHO-UCCIIEA0BATENBCKUX IPOCKTOB
(BBICTYIUIEHHUE C MTPE3EHTALNEN )

TemaTuka
WHIUBUTY ATbHBIX
MIPOEKTOB

1. HccnemoBanne OMOIOTHUECKOW aKTUBHOCTH PETYJISTOPOB POCTA M YCTOMYUBOCTH PACTCHHUM K
JIEHCTBUIO HEOJIArOMPUATHBIX (PAaKTOPOB CPEIBI.

2. HccnenoBanue npoueccoB NOCTYIUIEHNS MUHEPAIIBHBIX 3JIEMEHTOB B KJIETKY U B KOPHEBYIO CUCTEMY B
LIEJIOM Y Pa3jIM4HbIX BUJOB PACTCHUM.

3. HccnenoBanue AeHCTBHUS OMOJOTHYECKH AKTUBHBIX COSAMHEHUM HA (PU3UKO-XMMUYECKHE CBOMCTBA
IIPOTOIIA3MBI PACTUTENBHBIX KIIETOK.

4. W3yueHue nedCTBUS TSDKEIBIX METAJUIOB HA OAPBEPHOTPAHCIIOPTHBIE CBOMCTBA MEMOpaH
PaCTUTEIBHBIX KIETOK.

5. HccnenoBanue 0cOOEHHOCTEH HAKOTUICHHS TSHKEIIBIX METAJIJIOB PAa3IMUHBIMU BUJIAMU PACTECHUH. o
BimsiHue CBOMCTB MUTATENBHBIX CPEJl IPY BBIPALIUBAHUU PACTCHUM B HCKYCCTBEHHBIX YCIOBHSX. @
BnusiHne xuMu4eckux U (pu3n4eckux (GakTOpOB Ha CUHTE3 BTOPUYHBIX META0OIUTOB KaJITyCHON
KYJIbTYPOH KJIETOK PACTEHUM.

6. MccrnenoBaHue akTUBHOCTHU IIEPOKCUIA3bl B CEMEHAX pa3iIMYHbIX BUJOB pacTeHUi. o ccnenoBanne
(U3NKO-XUMHYECKUX CBOWCTB MPOTEOTUTHUECKUX (DEPMEHTOB, BBIJICICHHBIX U3 3 CEMSH pa3IUYHbIX
pacTeHui.

7. OmnpeneneHne akTUBHOCTH HU3KOMOJIEKYJIIPHBIX AHTUOKCHUAHTOB B PACTEHHUSAX B YCIOBUSIX AEUCTBUS
CTPECCOBBIX (PaKTOPOB.

8. TlosydeHue KaJuTyCHBIX KyJIBTYP M3 SKCIUIAHTOB Pa3IMYHbIX THIIOB U ONpeAeaeHue d3PPEKTUBHOCTH
KaJUTyCOT€HE3a.

9. IlomydeHne CyCNEeH3MOHHBIX KYJBTYp U aHAJIU3 CTEIICHU UX arperupPOBaHHOCTH.
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10.

11.
12.
13.
14.
15.
16.
17.

18

Omnpenenenue mokasaresiaei pocta KaJULyCHBIX M CYCIIEH3UOHHBIX KYJIbTYP U IOCTPOEHHE KPUBBIX UX
pocta. ['opMOHanbHAs PETySALUA POCTOBBIX IPOLECCOB KAJUTYCHBIX KYJIBTYp. @ BeIpammyBanue
pacTeHHi Ha UCKYyCCTBEHHBIX CyOcTpaTax.

KnonanbHO€ MUKPOpPa3MHOKEHHUE PACTCHUH.

Anpnimiickas TOpKa BO JBOpE.

AnTeKkapcKuil Oropo.

Anantanysi paCTeHUN K BBICOKMM TEMIIEpaTypam.

A3Oyka pacTeHui MOero Kpasi.

AKTYaJbHOCTb BbIpaIllMBaHUs JIbHA HA TEPPUTOPUU MOEU CTPaHBI.

brnonornueckoe Pa3BUTHUEC MECTHBLIX COPTOBBIX U AUKOPACTYIIHX 3JIaKOB Ha (1)0H€

. arpOTEXHUYECKUX IIPUEMOB
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

BrustHue a30THBIX y10OpEeHMIA Ha POCT U PA3BUTHE PACTCHHIA.

Brnusinue a30THBIX yno00peHuit Ha popMHUpOBaHUE 3EIEHOM MacChI.

BrnusiHue aHTUOMOTHUKOB Ha BCXOXKECTh U POCT PACTEHUI.

Bnusinue rugporesnst Ha CKOPOCTh MTPOPACTAHUS CEMSIH PACTEHUN PA3HOTO BEr€TallMOHHOTO
nepuoaa.

BrusiHue 3anacHbIX MUTATEIbHBIX BEIIECTB CEMSA0EH Ha POCT U pa3BUTHE MTPOPOCTKA.
Bnustaue nonos Pb2+, Cu2+ u H+ Ha pocT 1 pa3BuTHE pacTEHUH.

BrusiHue MarHuTHOM BOJIBI HA KU3HEIESITEIIBHOCTh PACTCHUH.

Bnusinue MoueBUHBI Ha IPOPACTAHUE CEMSIH U MOCIEAYIOIUN POCT MPOPOCTKOB.
Brnusinue My3bIKM Ha pacTEeHUS.

Brnusinue My3bIKHM Ha POCT M pa3BUTHE PACTEHUH.

Brnusinue ocBeleHHOCTH Ha POCT U Pa3BUTHE PACTCHHIA.

BrusiHre nUTATENbHBIX 3JIEMEHTOB HA POCTOBBIE MPOLECCHl PACTEHUMN.

BinsiHMe MOYBBI HA POCT U pa3BUTUE PACTCHUM.

BnusiHue Tenna MUHEpaIbHBIX BELIECTB Ha MPOOYKIEHUE PACTEHUHM OT 3UMHETO CHA.
Bnusinue tenna, Biaru U cBeta Ha pocT pacTEHUH.

Brusiaue TopdsHBIX TaOIETOK HA POCT PaCTCHUH.

Brustaue ynobpeHuii Ha pocT U pa3BUTHE PACTEHUH.

Brnustitor 1 oOpblie ciioBa Ha poCT pacTeHUi?

Brnustitot 1 yaoOpeHus Ha pOCT U Pa3BUTUE PACTEHUIT?
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IIpomexyTounas arrecTanus (3K3aMeH)

12

Bcero:

144
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3. YCJIOBUSA PEAJIN3AIIUY YYEFHOU JUCIUILINHBI

3.1. TpeOoBaHus K MHHHUMAJIBHOMY MATEPHAJbHO-TEXHUYECKOMY
o0ecneyeHHIO:

Peanuzanust yueOHON IUCHMIUIMHBI TpeOyeT Haaudus yd4eOHOro kaOwHeTa
«buonorumy.

O6opynoBaHue yueOHOTO KaOMHETa:

- OCAJI0YHBIE MECTA 0 KOJUYECTBY 00YUYaOIIUXCS;

- pabouee MecTo MmpernoaaBaTes.

Texauueckue cpeacTra 00ydeHUs:

- KOMITBIOTEP C JIMIICH3UOHHBIM IMMPOTPAMMHBIM 00€CIICYEHUEM;

- MyJIbTUME/INA TIPOEKTOP / HHTEPAKTHBHAS JOCKA,;

- ayIMOCUCTEMA.

3.2. UudgopmanuoHHoe obecrieueHne 00ydeHus :

Ilepeyens y4eOHbIX u3aaHUH, VHTEepHeT-pecypcoB, AONOJHHUTEIbHOMI
JIUTEPATYPHI

OCHOBHBIE HCTOYHHUKHU:

1. B.H. KoncrantuHoB, buosiorus: ajis CTyJeHTOB YUPEKICHUN cpell. Ipod.
obpazoBanus. - M., U3natenbckuii eHTp «Akagemus», 2020.

JlonoJIHUTENbHBIE HICTOUHHUKU:

1. benses, J.K. buomorus. O6mas Ouonorus. 10-11 xmaccel.: y4e6.mms
00mmeo0p. yupexaenuii: 6azoswiii ypoenb / JI.K. benses, IIH. boponun, H.H.
BoponnioB u ap. moxn pea. JA.K. bensesy I . M . [deimmuna; PAH, PAH
obOpazoBanus. - M.: [Ipoceemenue, 2018. - 304 c.

2. Kamenckuii A.A., KpukcynoB E.A., Ilaceunuxk B.B. buonorusa. Oo6mas
ouosorus. 10- 11 kin. — M., Jlpoda, 2018.

3. KoncrantunoB B.M. pexn. buonorust nis npodeccuilt u cnenuaibHOCTEN
TEXHUYECKOTO W €CTECTBEHHO-HAay4yHOro  mpodunei:  yd4eOHUK s
cTyA.yupexjaeHut  cpen.apod.obpazoBanus / B.M. Koncrantunos, A.T.
Pe3anos,E.O. ®@aneesa; nox pen. B.M. KoncrantunoBa.  2-e usn., crep. — M.:
M3parenbckuii neHTp «Axaaemusi», 2016.- 320 c. 4. Nonuea A.1O., Topraios
A.B. buosorus B cxemax u tabauiax — M.: Dckumo, 2013



4. KOHTPO.JIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOM
JUCHUTNIUHBI

KoHTpomb ® oOIl€HKa pe3yiabTaTOB OCBOCHHS yYeOHOW JUCITUTUTHHBI
OCYILECTBIISIETCA MPENOJABATEIEM B NPOLECCE NPOBEACHUS IMPAKTUYECKHUX

3aHATHM M Ja0OpaTOPHBIX padoT,

TCCTUPOBAHUS, a TAKIKC BBIIIOJHCHUA

O6y‘laIOH_II/IMI/IC$I HHAUBUYaJIbHBIX 3aHaHHﬁ, ITIPOCKTOB, HCCH@HOB&HHﬁ.

O01mas KOMIeTeH U

Pa3nen/Tema

Tun oneHOYHBIX MEPONIPUSI THIA

Pazjen 1. KiieTrka — cTpyKTYpHO-
(yHKIIHOHAJLHAS eIMHHIIA KUBOTO

KonrponbHas padora «MoneKynspHbIi
YpOBEHb OpraHH3alUH KUBOTO

OK 02

buosorus kak Hayka. OOrmas
XapaKTEePHCTUKA KH3HH

3anonHeHne TaOIUIBI C OIMCAHUEM METOHLOB
MHKPOCKOIIUPOBAHUS C UX JOCTOMHCTBAMH U
HEJIOCTATKaAMH.

3anonHeHue Tadbnubl «Bkian yueHbIX B
pa3BUTHE OMOJIOTHI

3arnoyiHeHHE CPABHUTEIBLHON TaOIUIIBI
CXOJICTBA ¥ PA3JIMIHI )KHUBOTO U HE KUBOTO

OK 01
OK 02
OK 04

CTpyKTypHO-(PYHKIHOHATEHAS
OpraHu3aLys KJIETOK

OrneHnBaeMasi TUCKYCCHS 110 BOIIPOCAM JIEKIIHU
PazpaboTka MeHTaIBHOH KapThI IO
KJIACCU(HKAILIUK KJIETOK U UX CTPOSHHIO Ha TPO-
1 3YKapHOTHYECKHX U IO [apCTBAM B MUHH
rpymmax

BeInonHeH#e 1 3amuTa 1a00paTopHbIX padboT:
«CtpoeHue KJIeTKH (pacTeHUs, )KUBOTHBIE,
rpUOBI) U KJIETOYHBIE BKJIIOUYEHHS (Kpaxmal,
KapOTHHOUBI, XJIOPOILIACTHI, XPOMOIUIACTHI)»
[Ipaktrueckoe 3anstue. [IpencraBiaenne ycTHBIX
COOOIICHNH C TIpe3eHTaIeH, TOATOTOBICHHBIX
I10 TIEPEYHIO HCTOYHUKOB, PEKOMEHIOBaHHBIX
TIpero1aBaTesieM

OK 01
OK 02

CrpyKTypHO-()YHKIIHOHATLHBIE
(hakTOpBI HACTICICTBCHHOCTH

OpOHTAIBHBIN OIIPOC

Pa3pabotka rioccapus

Pemienue 3agau Ha ornpezesieHre
MTOCIICIOBATEIPHOCTH HYKIICOTHIOB,
AMHHOKHUCIIOT B HOPME U B CIy4ae U3MCHECHUS
nocyeaoBaTeNbHoCcTH HykineotuaoB JTHK

OK 02

OOMeH BelecTB U IpeBpaIieHne
JHEPTUH B KIIETKe

OpoHTANIbHBIN OPOC
3anoaHeHne CPpaBHUTEIBHOMN TaOIHIIbI
XapaKTEePUCTHK TUIIOB 0OMEHA BEIIECTB

OK 02
OK 04

JKW3HEHHBIH IUKIT KIIETKU. MHUTO3.
Meiios

OO6cyxeHne 1o BOIpocaM JISKIUN
Pa3paboTka JIeHThl BpeMEeHH! )KU3HEHHOTO
IMKJIa

Pa3nen 2. Ctpoenne u pyHKIUM
opranusma

Konrpomnbhas padota “Crpoenue u QyHKIUH
opranuzma’”

OK 02
OK 04

CrtpoeHue opranuzma

OrneHuBaeMasi IUCKyCCUs

Pa3paboTka MEHTaIbHOM KapThl TKAHEH,
OpTaHOB M CHCTEM OPraHOB OPraHM3MOB
(pacTeHus1, )KUBOTHBIE, YEIIOBEK) C KPATKOI
XapaKTEePUCTHKON MX PYHKIIUI

OK 02

DopMBI pa3MHOXKEHHS OPTaHU3MOB

OpoHTANIbHBIN ONPOC

3arnosjHeHne TabIHILIbI C KPaTKoii
XapaKTePUCTUKON U mpuMepamu Gopm
Pa3MHOKCHHUSI OPTAaHU3MOB

OK 02

OHTOTreHe3 pacTeHHH, )KUBOTHBIX 1

Pa3paboTka nIeHTHI BpEMEHHU C XapaKTePUCTHKOMH
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OK 04

YCJIOBCKA

3TAllOB OHTOTEHE3a OTAEJIBHOM IPyIIOf
KHMBOTHBIX U YEJIOBEKA 10 MUKPOTPYTIIIaM
Tect/ompoc

CocTapieHHe )KU3HEHHBIX IUKJIOB PACTEHUH 110
otnenaM (MOXOBUIHbBIE, XBOIIEBHUIHbIE,
MarnopoTHUKOBUHBIC, TOJIOCCMCHHBIC,

TTOKPBITOCEMEHHBIE)
OK 02 3aKOHOMEPHOCTH HACIICIOBAHUS Paspabotka rimoccapus
OK 04 OpOoHTANBHBIN OIIPOC
Tect o Bompocam JEKIHU
Pemenue 3a1a4 Ha onpeeneHNe BEPOATHOCTH
BO3HUKHOBCHHA HACJICACTBCHHBIX ITPU3HAKOB
[IPU MOHO-, TH-, IOJIUTHOPHITHOM U
aHAJIM3MUPYIOILEM CKPEILIMBaHUH, COCTABJICHHUE
TEeHOTUIIMYECKUX CXEM CKpPEIIUBaHUS
OK 01 CueruieHHOe HacaeIoBaHue pu3HakoB | Tect
OK 02 Paspabotka rimoccapus
Pemmenne 3ana4 Ha onpeaeIeHNE BEPOATHOCTH
BO3HUKHOBEHHS HACIIEICTBCHHBIX IPU3HAKOB
IPHU CLETJICHHOM HACIIeI0BAHUH, COCTaBIICHNE
TFCHOTHUIMNMYCCKUX CXEM CKPCIIUBAHUA
OK 01 3aKOHOMEPHOCTU U3MEHUUBOCTU Tecr.
OK 02 Pemenue 3ana4 Ha onpeseneHyue TUNA MyTalluy
OK 04 TIpH Tiepeaayde HACIECACTBEHHBIX MIPU3HAKOB,
COCTaBJICHHE TE€HOTHITHYECKUX CXEM
CKpPEIINBaHUS
Paznen 3. Teopus 3BoJronnu KonrpounsHas pabota “Teopernyeckne
ACIEKTHI DBOJIFOLIUY JKU3HU Ha 3emie”
OK 02 HcTopust 9BOIOIMOHHOTO YUIEHHUS. ®DpoHTaNBHBIN ONpoc
OK 04 MUuKpO3IBOJIOIHS Pa3paboTka riaoccapus TEepMUHOB
Pa3paboTka JIeHTHI BpeMEHH Pa3BUTHS
9BOJIFOLIMOHHOTO YUCHHUS
OK 02 MakposBodtoiusi. Bo3HUKHOBEHUE U OnennBaemasi TUCKYCCHSI: HCIIOJIB30BAHNE
OK 04 pa3BHUTHE KU3HU Ha 3emiie apryMeHTOB, OMOJIOTHYECKONW TEPMUHOJIOTHH H
CHMBOJIUKH JIsl JOKa3aTeIbCTBA POACTBA
OpPraHM3MoOB pa3HbIX CUCTEMATUYCCKUX I'PYIIIL
Pa3paboTka JIeHTbl BpeMeH! BOSHUKHOBEHUS U
Ppa3BUTHS KU3HHU Ha 3emiie
OK 02 IIpoucxoxneHue yenoBeka — OpOoHTANIBHBIN OIIpoC
OK 04 AHTPOIIOTEHE3 Pa3paboTtka JeHTBI BpeMEHU MPOUCXOKICHUS
YeJI0BeKa
Paszgen 4. Dxoaorns
OK 01 Okosornyeckue HakTopbl U Cpebl Tect 10 K0I0rMYECKUM (haKTOpaM U cpeam
OK 02 JKU3HU JKU3HU OPraHU3MOB
OK 07
OK 01 [omymsanus, coodmecTBa, 3kocucteMbl | CocTaBIIeHHE CXeM KPYTOBOPOTA BEIIECTB,
OK 02 HCIIOJIb3YS MaTepHUAIIbl JIEKLIUU
OK 07 Pewienue npakTuko-opueHTUPOBAHHBIX
pacyeTHBIX 3a/laHKH 110 EPEHOCY BEIIECTBA U
SHEPrUH B 3KOCUCTEMaX C COCTABIICHHUE
TpodHUIECKUX LENeH U mUpaMu] OHOMACCHI 1
SHEPruu
OK 01 Buocdepa - rmodanpHas sxosorudeckas |OneHnBaeMasi TUCKYCCHs
OK 02 cucremMa Tecr
OK 07
OK 01 BiusiHre aHTPOIOreHHbIX (hakTopoB Ha | Tect
OK 02 o6uochepy [pakrrueckas padora “OTXx0/bI MIPOU3BOACTBA”
OK 04

37




OK 07

OK 02 BinsiHuE colManbHO-9K0JIOTHYECKUX OrneHuBaeMasi TUCKyCCUs

OK 04 (haxTOpPOB Ha 3/I0POBHE YEIIOBEKA BeinonHenue 1abopaTopHOii paboThl Ha BEIOOP:

OK 07 "YMcTBeHHas paboTOCIOCOOHOCTS",
"Bnusaue abnotnyecknx (pakToOpoB Ha YeJoBeKa
(HM3KHE U BBICOKHE TEeMITEpaTypsl)"”

Pa3zpnes 5. buosiorusi B skM3HU 3amuTa Kelica: MpeIcTaBIeHIE PEe3yIbTaTOB

pelIeHusI KeHCOB (BBICTYIUICHUE C
TIpEe3eHTAINeH )

OK 01 BuoTexHONIOrMN B )KU3HU KaXKA0Tr0 BrmmonHenue keiica Ha aHann3 HHGOPMALIH O

OK 02 HaYYHBIX JJOCTH)KEHHSAX B 00JIaCTH

OK 04 FEHETUYECKHUX TEXHOJIOIHH, KIETOYHOMH

T1IK1.10 WH)XEHEPHH, MAIIEBBIX ONOTEXHOJIOTHH (110
rpyIinam), IpeiCTaBICHUE PE3yIbTaTOB
pelieHus Keico

OK 01 [IpomeinieHHAss OMOTEXHOJIOT U BeInosHeHue keiica Ha aHaTU3 HHOpMAIK 0

OK 02 Pa3BUTHH POMBILICHHOW OMOTEXHOJIOTH (T10

OK 04 rpyIinam), IpeiCTaBIeHUE Pe3yIbTaTOB

[IK1.10 peuieHust Keicos

OK 01 ConuanbHO-3THYECKNE aCTICKThI BelnosHeHre Keiica Ha aHan3 HHGOpMaIui 00

OK 02 OMOTEXHOIOTHIA ATUYECKUX ACMEKTaX Pa3BUTHS OMOTEXHOIOTHMA

OK 04 (mo rpynmnam), IpeacTaBIeHNUEe PEe3yIbTaTOB

IIK1.10 pellIeHus KeHCcoB

OK 01 BuoTexHONIOrMU U TEXHUYECKUE BrimonHenue keiica Ha aHanu3 MHHOPMALIH O

OK 02 CUCTEMBI pa3BUTHSI OMOTEXHOIIOTHI ¢ IPUMEHEHUEM

OK 04 TEXHUYECKHUX CUCTEM (TI0 TpyIIam),

[IK1.10 NPEACTABIEHUE PE3YIbTATOB PELUEHUS KEHCOB
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