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[TIporpamma yueOHoO# nucnuminHbl buosaorusi paspaborana Ha ocHoBe DexepanbHOTO
roCy/IapCTBEHHOr0 00pPa30BaTEIBLHOrO CTaHIAPTa CPEAHEro NpPo(ecCHOHATBLHOrO 00pa3oBaHUs IO
npodeccuu cpeaHero mpodeccuoHanbHOro obpaszoBanus (manee — CIIO) 35.01.27 Macrep
€eJIbCKOXO035IIICTBEHHOT0 TPOU3BOACTBA, YTBEPXKJIECHHOIO MPUKAa30M MHHHMCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®@enepanuu ot 24.05. 2022 1. Ne 355, m B COOTBETCTBMU C INPUMEpPHOW pabdoueit
nporpaMMoil  obmieoOpa3oBarenbHON — gUCHMIUIMHBL  «buonorusty g mpoecCHOHAIBHBIX
00pa3oBaTeybHBIX OpraHU3allMii, YTBEp>KIECHHOM Ha 3acegaHuu CoBeTa MO OLICHKE COACpKaHUS U
KayecTBa IPUMEPHBIX pPabOuMX MporpaMm 001e00pa30BaTENbHOIO U COLMAIbHO-TYMAHUTAPHOIO
IIUKJIOB CPEHEr0 MPO(eCcCHOHANBHOTO 00pa3oBanus (MpoToKo oT «30» HosOps 2022 1. Ne 14).

Pa3paboTunkn:
CamoponoBa Onbsra ®enoposna, npenonasareiib AD® OI'BIIOY «ToMmckuii moTUTEXHUYECKUH

TCXHUKYM».

[IporpamMmma paccmoTpeHa Ha 3acegaHud Meroauueckoro ooObvenuHenuss A® OI'BIIOY

«Tomckuit moNMUTEXHUYECKUI TEXHUKYM» (TIPOTOKOI OT 18 uroHs Nel7).
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1. O0mas xapakrepucTuka padoyei mporpaMmal 0011e00pa3oBaTebHON TUCUUIIJIMHBI
«BHOJIOTI' U

1.1. MecTo ucuMnjiMHbI B CTPYKTYpe o0pa3oBaTtenbHoli nporpammbl CI1O:
O6meo0OpazoBarenbHas qucuuIuInHa «buosorusy saBisieTcst 00s3aTeIbHOM YaCThIO
001eo0pa3oBaTeIbHOTO KA 00pa3oBaTesbHOM mporpaMMbl B cootBeTcTBUU ¢ PI'OC CIIO
1o 35.01.27. Mactep cenbCKOX035IiICTBEHHOTO IIPOM3BOICTBA.

OobmeoOpa3oBatenbHas aucuuiuinHa «buosnorus» 06a30BbI  ypOBEHb BapHaHT 2
u3ydaercs B 0OIIe00pa30BaTeIbHOM ILHMKJIE Y4eOHOTo IJIaHa OCHOBHOW NPOQecCHOHANbHOMN
00pa3oBaTebHON MTPOrpaMMBbl YKPYITHEHHBIX TPYII crienuaibHocTel/ mpodeccuii: 35.00.00

TpynoemkocTh nucuuiuiMHbl «broaorusy» 0a30BbIil ypoBeHb BapHaHT 2 cocTaBisieT 144
yaca, M3 KOTOpPHIX 24 dYaca BKJIIOYaeT MNpOo(ecCHOHAIbHO-OPUEHTHPOBAHHOE COepIKaHue,
YCHIIMBAIOIIEe MPOPHIFHYIO COCTABIISIONIYIO IO KOHKPETHOM MPO()eCcCHH UiTH CIIENUAILHOCTH B
3apucumoctd ot ®I'OC  CIIO  mpodeccun/criermanpaocta.  35.01.27. Mactep
CEJIbCKOXO03SIUCTBEHHOTO MTPOU3BOJICTBA

[TpodeccnonanbHO-OPUEHTUPOBAHHOE COJEPYKAHUE BBIOMPAETCSA MO OOBEKTY HM3yUCHUS
“Pacrenus’.

O0BeKT U3YYEeHUS “Pacrenusn” ompeesieH Jif) 3 CJIeAYOIINX
npodeccuii/cnenuanabuocteii: 35.01.27 Mactep cenbCKOX035iCTBEHHOTO MPOU3BO/ICTBA;

Ileprog oOydeHus W pacupeleleHHe IO CeMecTpaM omnpenenser oOpa3zoBaTesibHas
OpraHu3aiysl ¢ y4eToM HEOOXOIMMOCTH IPOXOXKIEHHs pas3jiena 6 B BECEHHHH NEpUOJ, YTO
CBSI3aHO C TIOCTAHOBKOW OWOJIOTMYECKOTO OJKCIIEPHUMEHTa, a TaKKe C YYETOM JIOTHKH
dbopMUPOBaHUS TPEAMETHBIX PE3yJIbTaTOB, OOHIMX W NPO(ECCHOHATBHBIX KOMIIETECHIIUH,
MEXIPEAMETHBIX  CBsI3e C  JPYTUMH  JAUCHMIIIMHAMH  00IIeoOpa3oBaTeNbHOTO U
o0menpogeccuoHanbHOro UKIOB yyeOHoro ruana OITOIT.



1.2. leau 1 nJIaHupyeMble pe3yabTAThl 0CBOCHUSA TN CHUIINHBI:
1.2.1. esu AUCUMILIAHDBI

Heas: hopmupoBanue y 00y4aroIMXCsl CHCTEMBI 3HAHUN O Pa3IMYHBIX YPOBHAX JKU3HU CO
3HAHMEM COBPEMEHHBIX IPEJCTABICHUN O >KUBOW MPUPOJE, HABBIKOB 110 IPOBEICHUIO
OMOJIOTMYECKUX HCCIEOBAaHUI C COOJIOAEHUEM JTHUYECKHMX HOPM, apryMEHTHPOBAaHHOMN
JMYHOCTHOM MO3ULUH 110 OEpEeKHOMY OTHOILLIEHHIO K OKpYXKarollel cpese.

3agaun:

* nosty4yeHue GyHIaMEeHTAIbHBIX 3HaHUH 0 Onosornueckux cucremax (Kierka, Opranusm,
[Tonynsius, Bun, Dxocucrema); UCTOPUM Pa3BUTUS COBPEMEHHBIX NPEICTABICHUN O KUBOM
NPUPOJIE, BBINAIOUIMXCS OTKPBITUSAX B OMOJOTMYECKOW HAyKe; pOJM OHMOJIOTMYECKOH HayKd B
(OpMHUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTHUHBI MHpA; METOJaX Hay4yHOIro
MO3HAHMS;

* OBJIQJICHUE YMEHUSMHU JIOTUYECKHU MBICIUTb, OOOCHOBBIBaTH MECTO U  pOJIb
OMOJIOTHYECKUX 3HAHMH B NPAKTUYECKON JEATENBHOCTH JIIOJCH, DPa3BUTUU COBPEMEHHBIX
TEXHOJIOTUH; ONpeAeNsATb JKUBblE OOBEKTbI B MPUPOJE; IPOBOAUTh HAONIIOJEHHUS 32
9KOCUCTEMAMM C LEIbI0 MX OINUCAaHUS W BBISABICHUSA €CTECTBEHHBIX M aHTPOIOTEHHBIX
M3MEHEHUH; HaXOAUTh U aHAJIM3UPOBATh UH(POPMALIMIO O )KUBBIX O0BEKTAX;

* pa3BHUTHE TIO3HABATEILHBIX HHTEPECOB, HHTEIICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOydaroluxcst B Ipolecce U3yyeHUs] OMOJOTMYECKUX SIBICHUN; BBIJAIOUIMXCS JIOCTHIKEHUI
OMOJ0ruM, BOUIEAUINX B OOLIEUEIOBEUECKYIO KYJIBTYpPY; CIOXKHBIX U IPOTUBOPEUMBBIX ITyTEH
Pa3sBUTHSI COBPEMEHHBIX HAyUHBIX B3IJIS10B, HJIEH, TEOpHil, KOHIENIUH, TUIOTE3 (O CYIIHOCTH U
MPOMCXOXKACHUH JKU3HH, YeJIOBEeKa) B X0/1€ PaOOTHI C pa3IMUHbIMU HCTOUHUKAMH HH(OpMAIUH;

* BOCHHMTaHUE YOEXKJEHHOCTH B HEOOXOJMMOCTH TMO3HAHUSA JKMBOM TNPHUPOJBI,
HEOO0XOIMMOCTH PAllMOHAIILHOTO MPHUPOJIONOJIb30BaHMs, OEPEKHOT0 OTHOLIEHUS! K MPUPOTHBIM
pecypcaM U OKpy’Karolleil cpene, coOOCTBEHHOMY 370POBBIO; YBRKEHUS K MHEHHUIO ONIOHEHTa
pH 00CYX/I€HUN OMOJIOTHYECKUX MPodIIeM;

* UCIOJIb30BaHUE MPUOOPETEHHBIX OMOJIOTMYECKUX 3HAHUN U YMEHHUI B MOBCEIHEBHOM
JKU3HU JUIsl OLIEHKHM TOCJEICTBUN CBOEH NEATENIbHOCTH (M AEATEIbHOCTH APYTHUX JIOAEH) Mo
OTHOLICHHMIO K OKpY’Kalollled cpefie, 3/I0pOBbI0 IPYIHX JIIOJAEH U COOCTBEHHOMY 370POBbIO;
000CHOBaHME U COOJIOICHNE Mep NPOPUIAKTHKHU 3a00I€BaHNM, OKa3aHHEe MEePBON MOMOIIM MPH
TpaBMax, COOJIIOJICHHE MTPABUJII MIOBEICHUS B IPUPOJIE.

1.2.2. [lnannpyemblie pe3yJIbTAThl OCBOCHHS 0011e00pa30BaTeJIbHOM IMCUMILIUHBI B
coorBercTBHH ¢ PT'OC CIIO u Ha ocHoBe PT'OC COO
Oco0oe 3HaueHue IUCHUIUIMHA uMeeT npu popmupoBanuu u pa3sutuu OK u [1K



Koa mn
HAaHMeEHOBaHHeE
(popmupyembIx
KOMIIeTeH Ui

l'[.nalmpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJINHBI

Oommue

I[ncumumﬂapnme

OK 01. Beibupats
CIOCOOBI PeIICHUs
3a1a4
npoeCCUOHATLHON
NESTCIIbHOCTH
MPUMEHHUTEIHHO K
Pa3ITUYIHBIM
KOHTEKCTaM

B yacT TPpy10BOTr0 BOCHIUTAHMS:
- TOTOBHOCTb K TpPYJy, OCO3HAHUE IIEHHOCTH MacTepCTBa,
TPYIOIIO0HE;

- TOTOBHOCTh K AKTHBHOM J€ATEILHOCTH TEXHOJIOTHYECKOH H

COIIMAJILHOW HANPABIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH,

MJIaHUPOBaTh M CAMOCTOSATENBHO  BBINOJHATH  TaKylO
JeSTeTbHOCTb;
- HWHTEpPEC K pa3IuuHbiM cdepaMm mnpodeccrnoHaIbHON

JeSITENIbHOCTH,
OBnajeHne YHUBEPCAIbHBIMU Y4YEOHBIMU I1O3HABaTEJIbHBIMU
JEUCTBUSIMHU:

a) 6azoBble JJOrHYeCKHUe el CTBHA:

- CaMOCTOSITENbHO (OPMYJIMpPOBaTh U  aKTyaJU3UpPOBaTh
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIUBAaTh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS JUIS
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000I1IeHNS;

- ONpenenaTh LEeIH JesTeNIbHOCTH, 3aJlaBaTh MapaMeTpbl U
KPUTEPUN UX TOCTUKEHUS;
3aKOHOMEPHOCTH U

- BBISIBJISATH MIpOTUBOPCUUA B

paccMaTpruBACMBbIX ABJICHUMAX,

- BHOCUTb KOPpPEKTHUBBI B JIESITEIBHOCTb, OLICHUBATH
COOTBETCTBUE  PE3YJbTATOB  IIEJSIM, OIEHUBAaTh  PHUCKHU
MOCJIEACTBUN NeITEeTbHOCTH,

- pa3BuUBaTh KpPEATHUBHOE MBIIUICHHE TPH  PEHICHUH

- chopMupoBaTh 3HaHHSA O MECTE M POJM OUOJOTHUHU B
CUCTEMeE (dhopmMupoBaHuu
COBPEMEHHOI eCTeCTBEHHOHAYyYHOW KapTHHBI MHpa, B
MO3HAHUM 33aKOHOB TMPHUPOABI U PEHICHUH >KU3HEHHO

€CTCCTBCHHBIX HayYK, B

BaXXHBIX COIIMAJIBHO-3TUYCCKUX, 3KOHOMHNYECCKHUX,
HKOJIOTHYECKUX TPOOJIEM YeJOBEYeCTBa, a TaKkKe B
pelIeHun BOIIPOCOB paroHaIBFHOTO
MPUPOJIONIONB30BAHUSA; B (POPMHUPOBAHUHM IIEHHOCTHOTO
OTHOILIEHHS K MPUPOJE, OOIIECTBY, YEIOBEKY; O BKIIAJIEC
POCCHIMCKMX M 3apyOCKHBIX YYEHBIX - OHOJIOTOB B
pazButue Ouonoruu; (QyHKIHOHAIBHON TIpPaMOTHOCTU
YeNoBeKa JJIsl PEeIIeHUs )KU3HEHHBIX MPoOeMm,

- YMeTh BIaJeTh CHUCTEMOW OHONOTMYECKUX 3HAHUH,
KOTOpast BKIIIOYAET:
OCHOBOTIOJIATAlONINE  OWOJIOTMYECKUE  TEPMHHBI U
MOHATUS (KU3HB, KJIETKA, TKaHb, OPTaH, OpraHU3M, BU]I,
ounocdepa;

HUMMYHUTCT,

MOy JISALINS, JKOCHUCTEMA, OHOIIEHO3,
MeTa0O0IH3M,

ounocuHres

TOMEOCTa3, KJICTOYHBIN
Oenka, OHOMOJIMMEpPHI, JUCKPETHOCTD,
CaMOpeTyJIsIIus, CaMOBOCIIPOU3BEICHNUE,
HACJIEACTBEHHOCTb, U3MEHYUBOCTb, DHEPrO3aBUCUMOCTD,
POCT U pa3BUTHE);
ouonorudeckue Teopuu: kierouHas teopus T. IlIBanHa,

M Ilneitnena, P. BupxoBa; KIOHaIbHO-CEIEKTUBHOTO




YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe HcC/IeI0BATEILCKHE TeHCTBUS:
- BIAACTh HAaBBIKAMH  y4eOHO-MCCIICIOBATEILCKOH U
MPOEKTHOM JIeATEIbHOCTH, HABBIKAMU Pa3pelIeHus mpodiem;

- BBISIBIISITh NPUYHHHO-CJICICTBCHHBIC CBSI3U "
aKTyaJM3UpOBaTh 3a/lavy, BBIIBUTATh THUIIOTE3y €€ pEIICHUS,
HAXOJIUTh

APryMCHTBI JUI JOKa3aTcIbCTBa

YTBep)KHeHHﬁ, 3a/1aBaThb 11apaMETPhbl U KPUTCPUU PCUHICHH,

CBOHX

- aHaJ W3UPOBATh IIOJIYYCHHBIC B XOJE PCIICHUS 3a/Ja4u
pe3yNbTaThl, KPUTHYECKH OICHUBATh WX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh H3MEHCHHE B HOBBIX YCIIOBHSIX;

- yMETh TEPEHOCHTHh 3HAHWS B IIO3HABATCIBHYI W
NPAaKTUYECKYIO 00JIACTH KU3HEICATEIILHOCTH;

- yMETh HWHTETPHPOBATh 3HAHHUS M3 Pa3HBIX TMPEIAMETHBIX
obnacreii;

- BBIIBUTaTh HOBBIE HWJIEH, TNpeIaraTh OpUTHHAIIbHBIC
MOJIXO/IBI U PEIICHUS;

- CHOCOOHOCTh WX WCIIOJb30BaHMS B IO3HABATEILHONW H

COLIMAIBHON MTPAKTHUKE

ummynurera I1. Opaux, .M. MeunukoBa, XpoMOCOMHas

Teopuss  HaciaeAcTBeHHocTH T.  Moprana, 3akoH
3apoabieBoro cxoacrsa K. bapa, 3BosronioHHas Teopust
Y. /lapBuHa, CHUHTETUYECKAsd TEOPUs HBOJIIOLUH, TEOPUS
anTporiorere3a Y. Jlapsuna; Teopusi 6moreorneHo3a B.H.
CykauéBa; yuenuss H.M. BaBwioBa - o IleHtpax
MHOT0OOpa3usi ¥ MPOUCXOXKICHHUS  KYJbTYpPHBIX
pactenuii, A.H. CeBepuoBa - 0 myTsX U HalpaBJICHUIX
sposonnu, B.W. Beprajckoro - o 6uocdepe;

3aKOHBI (e1MHOOOpa3usi MOTOMKOB IEPBOI0O IOKOJIEHUS,
pacIICIUICHUs] IPU3HAKOB, HE3aBUCUMOIO HACIEIOBaHUS
npu3HakoB I'. MeHuens, CUEIIEHHOTO HacleI0BaHUS
MIPU3HAKOB M HApPYIIEHUs cleruieHus renoB T. Moprana;
TOMOJIOTUYECKUX pAIOB B HaCJIEeACTBEHHOMN
H.N. Basuinogna, T€HETUYECKOTO
paBHoBecus J[x. Xapau u B. BaiinGepra; 3apoaplieBoro
cxoactBa K. bopa, OuoreHermueckoro 3akoHa O.

[exxens, ®©. Mromnepa);

HU3MCHYMNBOCTH

MPUHLIMIIBI (YUCTOTHI FaMeT, KOMIUIEMEHTAPHOCTH);
npaswia (MuHuMmyma 1O. Jlubuxa, 5KojJormdeckoin
MUPaMU/JIbI YUCeNl, DMOMACChl U DHEPTHUH);

runote3sl (koauepBaTHoil A.M. OmapuHa, NnepBHYHOTO
Ooynbona JIx. Xongpedina, wMukpocpep C. @Pokca,
pubosuma T. Yek);

- chopMHpOBaTh YMEHHUS PpaCKpbIBaTh COJIEpKAHUE
OCHOBOIOJIATalOIIUX OHOJIOTMYECKUX TEOPUN U TUIOTE3:
KJIETOYHOH, XPOMOCOMHOM, MYTallHOHHOM,
ABOJIFOLIMOHHOW, TPOUCXOXKJIEHUSI >KU3HM U YEJIOBEKa;

BJIAJ€HHE CHCTEMONM 3HAaHWUNM 00 OCHOBHBIX METOHAxX




HAay4YHOr'O0 TO3HAHHUS, MCIOJIb3YEMbIX B OHMOJIOTMYECKUX
UCCIICIOBAHMSIX  KUBBIX OOBEKTOB U  IKOCHCTEM
(omucanme, wW3MEpeHWE, TPOBEACHHE HAOIIOICHUN);
croco0aMy  BBISIBJICHHST W OICHKHM aHTPOIIOTEHHBIX
W3MEHEHUH B IPUPOJE;

- chopMupoBaTh yMEHUs pacKpbIBaTh
OCHOBOIIOJIATaloIIMe  OMOJOTHYECKHEe  3aKOHBl U
3akoHomepHoctd (I. Mennens, T. Moprana, H.U.
BasuioBa, . I'ekkens, @. Mromiepa, K. bapa), rpanuiist
WX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

- YMETb BBIJICJISIThH CYIIECTBEHHBIC TPU3HAKU:

CTPOEHHUSI BHUPYCOB, KJIETOK IPOKAPUOT MU DYKapHOT;
O/IHOKJIETOYHBIX U MHOT'OKJIETOYHBIX OPraHU3MOB, BUJIOB,
OMOTreoIIeHO30B, IKOCUCTEM B OHochephI;

CTPOCHHMSI OpPraHOB U CHCTEM OpraHOB pacTEHUH,
JKUBOTHBIX, YEJIOBEKA; IPOLECCOB >KU3HEACITEIbHOCTH,
MPOTEKAIOIIUX B OpraHuW3Max pacTeHUM, >KUBOTHBIX M
YeJI0BEKa;

OMOJIOTUYECKHUX MPOIIECCOB: obmeHa BEIIIECTB
(meTabonu3m), WHPOpPMALIUM U TIPEBPAILICHUS SHEPTHH,
Opo’keHHUs, aBTOTPOPHOIO U TEeTEPOTPOPHOrO THUIIOB
nuTaHus, POTOCHHTE3a U XEMOCHUHTE3a, MUTO3a, Meio03a,
raMeToreHes3a, HSMOpHOreHe3a, MOCTAMOPHOHAIBHOTO
pa3BUTHUS, DPA3MHOXKEHUS, WHIUBUIYAIbHOIO pa3BUTHUS
opranm3Ma (OHTOT€HE3a), B3aUMOJCWUCTBUS TEHOB,
reTepo3uca;  JCHUCTBUHA  HCKYCCTBEHHOTO  OTOOpa,
CTaOUITM3UPYIOIIEro, JABIKYIIETO W Pa3pblBAIOIIETO
€CTECTBEHHOT'O otbopa; AJJIONAaTPUYECKOT0 u
CUMIATPUYECKOTO BH1000pa30BaHUS; BIIASTHUS




JIBIKYIIUX CUJ DBOJIONUU Ha TEeHO(OH[ TOIYJISINN;
MPHUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHus,
Yepe[OBaHUS HAIMPABJICHUN SBOJIOIHMH, KPYroBOpOTa
BEIIIECTB U MTOTOKA SHEPTUU B IKOCHCTEMAX;

- TpHOOPECTH OIBIT NPUMEHEHUS OCHOBHBIX METOJOB
HAYYHOTO TIO3HAHUS, WCIOJIb3YeMbIX B OHOJIOTHH:
HaOJIFOZICHUST M OTIMCAHUS JKUBBIX CHCTEM, MPOIECCOB U
SIBJICHHIA; OpPraHW3alld U TMPOBEICHHUS OUOJOTHYECKOTO
9KCIICPUMCHTA, BBIJIBUKCHU S THUIIOTE3, BBIABIISATH
3aBUCUMOCTHU MCKOY HCCIICAYyCMbIMU BCJIM4YnHaMU,
OOBSICHATH TOMyYEHHBIE Pe3yNbTaThl U (HOPMYIHPOBATH
BBIBOJIbI C UCITIOJIb30BAHUEM HAYYHBIX HOHﬂTHﬁ, TGOpI/Iﬁ u
3aKOHOB;

- chopMupoBaTh yMEHHUS BBIICNATH CYIIECTBEHHBIC
NPU3HAKH BHPYCOB, KJIETOK TMPOKAPUOT M IYKAPHUOT;
OJIHOKJIETOYHBIX 1 MHOTOKJIETOUHBIX OPTaHU3MOB, BUJIOB,
OMOreoleHO30B U 3KOCHUCTEM; OCOOEHHOCTH IPOLECCOB
oOMeHa BEIIECTB W TPEBPAIICHHS SHEPTUU B KIETKE,
dorocuHTE3a, TUTACTHYECKOTO W DHEPreTHYECKOTO
oOMmeHa, XEMOCHHTE3a, MHTO3a, Meiio3a,
OIINIOAOTBOPECHUA, Pa3BUTHA u Pa3MHOXKCHUA,
WHAWBUAYAIbHOTO DPAa3BUTHS OpraHu3Ma (OHTOTEHEe3a),
OoprOBI 32 CyIIECTBOBAHUE, E€CTECTBEHHOIO OTOOpa,
BUJI000pa30BaHus, MPHUCIOCOOICHHOCTH OPraHU3MOB K
cpene OOWTaHMS, BIMSHHUS KOMIIOHEHTOB JKOCHUCTEM,
AHTPOIIOI€HHBIX U3MEHEHUH B DKOCHCTEMax CBOEU
MCCTHOCTH, KpPYTOBOpOTa BCHICCTB U MPEBPALICHHUC
sHeprum B buocdepe;

- chopMUpOBATh YMEHHUS TPUMEHATH I[OJY4YECHHBIE




3HAHUS JJIs1 OOBACHEHHS OHMOJIOTMYECKHX MPOIECCOB U
ABJICHUM, U1 IPUHATHS NPAKTUYECKUX PEIICHUM B
MOBCEHEBHON  JKM3HM C  IEIbl0  o0ecredyeHus
0e30IacHOCTH  CBOEr0  3[0pOBbS U 3I0POBbS
OKpY’KaloLMX JII0JeH, coOIoAeHNs 370poBOro olpasa
KU3HU, HOPM TI'PAMOTHOTO IIOBEIEHUS B OKPYKAIOLIEH
OPUPOJHON  cpele;  INOHMMaHHEe  HEOOXOAMMOCTHU
UCIOJIb30BAaHUS JIOCTUKEHUH COBPEMEHHOM OWOJIOTHH U

OMOTEXHOJIOTUH JUTS palMOHAIBHOIO
IIPUPOJOINIOIB30BAHMS; yMEHUue UCIIOJIB30BAaTh
COOTBETCTBYIOLIUE aApryMEHTHI, OMOJIOTUYECKYIO

TEPMUHOJIOTHIO ¥ CHMBOJIMKY JUIA JIOKa3aTelbCTBA
POJICTBA OPraHU3MOB Pa3HBIX CHUCTEMATHUYECKUX TPYIIIL;
B3aMMOCBS3M OPTaHU3MOB U Cpe/ibl OOUTaHUs; EIUHCTBA
YeJOBEUYEeCKHX pac; HEOOXOIUMOCTH 3JI0pOBOTO oOpasa
JKU3HU, COXPaHEHUs Pa3HO0Opa3us BUIOB U HKOCHCTEM,
KaK  YCJOBHMSI  COCYIIECTBOBaHHS  TPUPOIBI U
YeJI0BEYECTBA;

- chopMHUpOBATH YMEHHUS periaTh OMOJIOTMUECKHUE 3a/1a4H,
COCTaBIISITh TCHOTUITMYECKHE CXEMBI CKpEIIMBAHUS IS
pa3HBIX THUIIOB HACJICIOBAHUS MPHU3HAKOB y OPTaHHU3MOB,
COCTaBIISITh CXEMBbI TIEPEHOCA BEIIECTB U HSHEPTrUu B
sKOcHCTeMax (LIeMU MUTAHUS, TUIIEBbIE CETH), BBISBISAThH
MPUYMHHO-CJICICTBEHHBIE CBSI3U MEXKIY HCCIEIyeMbIMU
OMOJIOTHYEeCKUMH 00BbEKTaMHU, MTPOLIECCAaMH U SIBJICHUSIMU;
JIeJTaTh BBIBOJIBI U IMPOTHO3bI HA OCHOBAHHH MOJTYYICHHBIX
pe3yJIbTaTOB;

- chopMHupoBaTh YMEHHS KPHUTHYECKH OICHUBATH
nHpopmaIuio OMOJIOTUYECKOTO coJIepKaHus,




BKJIIOYAIOLIYI0 TICEBJIOHAYYHBIE 3HAHUS M3 Pa3IUYHBIX
MCTOYHUKOB (CpeACcTBa MacCcOBOW MH(pOpMauu, HAydHO-
MONYJIAPHbIE MaTepUaibl); UHTEPIPETUPOBATH ITUUECKUE
aCIEeKThl COBPEMEHHBIX HCCJICAOBAaHUI B OHOJIOTHH,
MeAUIIMHE, OMOTEXHOJIOTHH; pacCMaTpUBaTh Iri00aIbHbIe
HKOJIOTHYECKUE po0sIeMbI COBPEMEHHOCTH,
dbopMUpOBaTh MO OTHOIICHUIO K HHUM COOCTBEHHYIO
MO3UIMIO, YMEHHE OICHMBATh ATHYECKHUE AaCIEKThI
COBPEMEHHBIX HCCIICIOBAaHUN B 00JACTH OMOTEXHOJIOTHH
u TEHETUYECKUX TEXHOJIOTHIl (kmoHMpOBaHUE,
HCKYCCTBEHHOE OILIOJIOTBOPEHHUE, HaIpaBJIEHHOE
W3MEHEHHWE TeHoMa M CO3JaHue  TPAHCTEHHBIX
OpraHU3MOB);

- chopmupoBaTh yMeHHA CcO37aBaThb COOCTBEHHBIE
MUCbMEHHBIE M  YCTHBIE COOOIIEHHS Ha OCHOBE
OuonIorn4ecKon uH(popMaIuu u3 HECKOJIbKUX
HUCTOYHUKOB, TPAaMOTHO HCIOIb30BaTh TMOHSTUHHBIN
anmapat OUOJIOTHH;

- yMeThb BBIABUTATH THIIOTE3bI, MPOBEPATH  HX
AKCIIEPUMEHTAILHBIMU CPEICTBAMU, (OPMYIUPYS 1ETh
WCCJICIOBAHMS, aHATM3UPOBATh MOTYUYEHHBIE PE3yJIbTaThl
U JIeTIaTh BBIBOBL;

- MpPUHUMATh Yy4YacTHe B HAYYHO-HCCIIEN0BATENbCKON
pabore mToO OWONOTHMH, OKOJIOTMM U  METUIMHE,
MpPOBOAMMON Ha 0asze IIKOJIBHBIX HAYYHBIX OOIIECTB U
MyOJIMYHO TIPEACTABIATh TOJYyYEHHBIE pEe3yJbTaThl Ha
YYCHUYECKUX KOH(PEPEHITUAX Pa3HOTO YPOBHS;

OK 02. Ucmionb3oBarh
COBpPEMEHHBIE

B o6iactu IeHHOCTH HAyYHOTO TTO3HAHMS:
- copMHPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO

- chopMupoBaTh yMEHHUS KPUTUYECKH OIICHUBATh
uH(MOPMAIIHIO OHMOJIOTHYECKOT0 COJIEpIKAHUS,
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Cpe/CTBA IIOUCKA,
aHaIM3a U
UHTEpIpEeTaluu
UHPOpPMALIUHU U
uH(pOpMaIOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npodeccruoHaNbHON
JeSITeTbHOCTH

COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U OOIIECTBEHHOMN
MPaKTUKH, KYJIBTYP,
MecTa B

OCHOBAHHOTI'O Ha JAuajiore

CHOCOOCTBYIOIIETO OCO3HaHUIO CBOETO
MOJIUKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAHUE SA3BIKOBOM M YHUTATENbCKOW KYIbTYPbI
KaK CpelICTBa B3aUMOJICUCTBUS MEXIY JIOJAbMHU M TMO3HAHUS
MUDA;

- OCO3HaHHE ILIEHHOCTH HAy4YHOH [eATeIbHOCTH, TOTOBHOCTb
OCYIICCTBIISATh MIPOSKTHYIO u HCCJICIOBATEIHLCKYIO
JESTSIIbHOCTh HHIMBUYyaJIbHO U B TPYIIIIC;

OBnajicHUe YHHUBEPCAIBHBIMU YYCOHBIMH IT03HABATEIHHBIMU
JICUCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

- BJIaJIeTh HaBBIKAMU TOJyYEHUSI HHPOPMAIMH U3 UCTOYHHKOB
pa3HbIX THUIOB, CAMOCTOATEIHHO OCYIIECTBISTH IOUCK,
aHAJIM3, CHUCTEMATH3aIlMI0 M MHTEpHpeTanuio HHbOopMaIuu
pa3IMYHbIX BUJOB U (DOPM IMpE/ICTaBICHHUS,

- co3daBaTh TEKCTHI B pa3IUYHBIX (opMarax ¢ YydYeToM
Ha3Ha4YeHWS WHOOpPMAUUA ¥ TEINCBOW ayTUTOPHH, BHIOHpas
ONITHUMATEHYIO (OPMY MPEIICTABICHHS U BU3YyaTH3aIUH;

- OIICHWBATH JIOCTOBEPHOCTH, JIETUTUMHOCTh MH(OPMAIINH, €€
COOTBETCTBUE MPABOBBIM U MOPATbHO-ITHUYECKUM HOPMaM;
CpencTBa MH(OPMAIIMOHHBIX u
KOMMYHHKAITMOHHBIX TEXHOJOTHI B PENICHHMH KOTHUTHBHBIX,

KOMMYHHKATHBHBIX u

- HCIIOJBb30BAaTh
OpraHHU3allMOHHBIX 3aga4 C

CcOOIrOIeHNEM TpeboBaHU IPTOHOMUKH, TEXHUKU
0€301aCHOCTH, THTHEHBI, PecypcocOepekeHus, MPaBOBBIX M
STUYECKUX HOPM, HOPM HUH(OPMAIIMOHHOW O€3011aCHOCTH;

- BJIAJICTh HABLIKAMU paCIIO3HABaAHUA W 3alIUThI I/IH(bOpMaI_[I/II/I,

BKJIIOYAIOUIYIO IICEBJOHAYYHBbIE 3HAHUS W3 PA3JIMYHbBIX
MCTOYHUKOB (CpeACTBa MacCcOBOW MH(OpMAIMK, HAYYHO-
MONYJIAPHbIE MaTepUaibl); UHTEPIPETUPOBATH ITUUECKUE
aCIEeKThl COBPEMEHHBIX HCCJICAOBAaHUI B OHOJIOTHH,
MeAUIINHE, OMOTEXHOIOTHH;

- MHTEPHPETUPOBATH 3TUYECKHE ACHEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, MEAUIIMHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh TJI00ANBHBIE SKOJOTHYECKHE MPOOIeMbI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOLIECHUIO K HHUM

COOCTBEHHYIO TO3HUIIMI0, YMEHUE OLICHHBATh ITHUYECKHUE

acleKThl COBPEMEHHBIX HCCIIEJOBaHMM B  00JaCTH
OMOTEXHOJIOTUU U TEHETUYECKUX TEXHOJIOTUM
(KIOHUpOBaHME,  HMCKYCCTBEHHOE  OIUIOJOTBOpPEHHUE,
HAmpaBlIECHHOE W3MEHEHHWE TeHOMa U  CO3/aHue
TPAHCTEHHBIX OPTaHU3MOB);

- chopmupoBaTh yMeHHsA cO37aBaTh COOCTBEHHBIE
NUCbMEHHBIE U  YCTHBIE COOOIIEHHUS Ha OCHOBE
OMOI0rNYeCcKOn uH(popMauu u3 HECKOJIbKHX
WCTOYHHKOB, TPAaMOTHO UCIOJIb30BaTh TOHSATUWHBIN

anmapat OUoJIoTHUr
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UH(POPMALIMOHHOM 0€30MaCHOCTH JTMYHOCTH

OK 04. DddexTuBHO

B3aUMO/ICHICTBOBATh U
paboratb B
KOJIJICKTHBE "
KOMaH/1e

- TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOATEIIBHOCTH U
CaMOOIIPEIEIICHHUIO;
-OBJIaJICHUE HaBBIKAMM y4eOHO-UCCIIeI0BATEILCKOM,
MPOEKTHOM M COLIMATIbHOM JEATEIbHOCTH;

OBJiagenue YHUBEPCAJIbHBIMHA KOMMYHHMKAaTHBHBIMH
JeHCTBUSIMU

0) coBMecTHAasl 1eATeJIbHOCTD:

- MOHMMaTh W UCIOJb30BaTh IMPEUMYILECTBA KOMAHIHOW H
WHAUBUAYAIbHON pabOTHI;
- MPUHUMATh LEeIH
OpPraHU30BbIBaTh W  KOOPAMHUPOBATH JEWUCTBUSA IO €€

JOCTHIXKXCHHUIO: COCTABJIATH I1JIaH HeﬁCTBHﬁ, pacupeacisiTb poJin

COBMECTHOM ACATCIIBHOCTH,

C YYeTOM MHEHHMH YYaCTHHKOB OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

- KOOpJIMHUPOBAaTH U BBINOJHATH pabOTy B YCIOBHUSAX
peayibHOTO, BUPTYaJIbHOI'O u KOMOMHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYHICCTBJIATH IHO3HUTHUBHOC CTPATCTUYCCKOC IIOBCACHHUC B

Pa3IMYHbIX CUTYyalUsX, MIPOSIBIIATH TBOPYECTBO u
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBJagenue YHUBEPCAJIbHbIMHU peryJasiTUBHBIMH
JeHCTBUSIMH

') NPUHSATHE Ce0s U APYTUX JIOAei:

- MPUHUMATh MOTHUBBI W APTYMEHTHI JAPYTHX JIOJEH TIpHU
aHaJIM3€e Pe3yJIbTAaTOB EATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHX JIIOAEH HA OUTHOKH;

- pa3BHUBaTh CIOCOOHOCTh MOHUMATh MHUP C TIO3UIIMH JIPYTOTO

- chopmupoBaTh yMeHHSA CcO37aBaTb COOCTBEHHBIE
MUCbMEHHBIE M  YCTHBIE COOOIIEHHS Ha OCHOBE
OuonornuecKon uHbopMauu u3 HECKOJIbKUX
HMCTOYHUKOB, TPaMOTHO HCIIONb30BaTh IMOHSATHIHBIN

arnmapat OHOJIOTHH,

- yMETh BBIABUTATh THIIOTE3bI, MPOBEPSATH  HX
IKCIIEPUMEHTAIBHBIMHA CPEJCTBAMH, (DOpMYIHUpPYs IIelb
WCCJICIOBAHWSI, AaHAJTU3UPOBATH MOJTYYCHHBIC PE3yJIbTAThI
U JIeNaTh BBIBOJIBI;

- TpPUHUMATh Yy4YacTHE B HAYYHO-UCCIIECIOBATEIbCKOU
pabore moO OWOJOTHH,

HpOBO,Z[HMOfI Ha 0a3e IIKOJIbHBIX HAayYHBbIX O6H.I€CTB n

3KOJIOTHH n MCAUMIINHE,

yOJMYHO MpPENCTaBIATh IOJyYEHHBIE pe3yjbTaThl Ha
YUYEHUYECKUX KOH(PEPEHIUAX Pa3HOTO YPOBHS
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YCJIOBCKA

OK 07.
ConeiicTBOBaThL
COXPAaHEHHUIO
OKpYXKaroIleu cpeibl,
pecypcocOepereHuIo,
IPUMEHSTH 3HaHUA 00
W3MCHCHUU KIIMMATa,
TIPUHITAITBI
OCpEIKITUBOTO
MIPOU3BO/JICTBA,

3 pexTUBHO
efcTBOBAaThH B
Ype3BbIYANHBIX
CUTYaIHSIX

B 00J1acTH 3K0J10IrM4€CKOr0 BOCIIUTAHUSA:

- ¢(hOpMUPOBAHHOCTh 3KOJIOTUYECKOH KYJIbTYpPbI, IOHUMaHHUE
BIIMSIHUS COLMAIBHO-I)KOHOMUYECKUX ITPOLIECCOB HA COCTOSTHUE
OPUPOJHON M COLMANBHOM Cpezbl, OCO3HAHHWE IJ100AIBHOIO
XapakTepa 3KOJOrHYECKUX Ipobiem;

- IUIAHUPOBAHUE U OCYILECTBICHUE JIEUCTBUI B OKPY KAKOLIEH
cpelne Ha OCHOBE 3HAHUsA LEJIed YCTOWYMBOIO Ppa3sBUTHUSA
YeJI0BEYECTBA;

aKTUBHOE  HENpUATHE  JCHCTBHIA,
OKpYyXarolleu cpene;

- YMEHHE IPOTHO3UPOBaTh HEOJIAroNPHUITHBIE 3KOJIOIMYECKHUE

IMPHUHOCAIIUX BpCa

MMOCJICACTBUA MPCAIIPUHUMACMbBIX ﬂeﬁCTBHﬁ, npcaoTBpaliaThb

HX;

- pacllMpeHHe OmbITa JACATEIbHOCTH  SKOJOTMYECKOU
HaIpPaBJIECHHOCTH;

- OBJIAJICHUE  HABBIKAMH  y4e€OHO-HCCIIEI0BATEIHCKOM,

IIPOEKTHOM M COLMAJILHOM NEATEIBHOCTH

- BJIAJACTH CHCTEMOM 3HAaHMH 00 OCHOBHBIX MECTOAax
HAay4YHOI'O I103HaHHs, HCIOJb3YEMEBEIX B OMOJIOTMYECKUX

UCCIIC/IOBAHHUSIX  JKUBBIX  OOBEKTOB U 3KOCHUCTEM
(ormMcanme, wW3MEpeHUE, IMPOBEACHUE HAOIIOJACHHN ),
croco0aMy  BBISIBJICHHST W OICHKHM aHTPOIIOTEHHBIX

W3MEHEHUH B PUPOJE;

- YMETh BBIABJIATH OTIMYUTEIBHBIE TMPU3HAKUA KUBBIX
CHUCTEM, B TOM 4YHCJI€ TpUOOB, PACTCHHM, KUBOTHBIX M
YeNoBeKa; MPUCIOCOOIEHHOCTh BUJIOB K Cpe/ie OOUTaHuUs,
abMOTHYECKNX M OMOTUYECKUX KOMIIOHEHTOB IKOCHUCTEM,

B3aUMOCBSI3CH OpraHu3MOB B cooOIiecTBax,
AHTPOIIOTEHHBIX M3MEHCHHMH B HOKOCHCTEMax CBOCH
MECTHOCTH;

- YMETH BBIACISATH CYIICCTBCHHBIC IIpU3HAaKHU
OMOJIOTUYECKHIX MPOIIECCOB: obmeHa BEIIIECTB

(MeTabonu3m), MHPOpPMALIUM W TPEBPAILIECHUS SHEPTHH,
Opo’keHHUs, aBTOTPOPHOIO U TEeTEPOTPOPHOrO THUIIOB
NUTaHusA, GOTOCHHTE3a U XeMOCHHTE3a, MUTO3a, Melo03a,
raMeToreHes3a, HSMOpHOreHe3a, MOCTAMOPHOHAIBHOTO
pasBUTHS, PAa3MHOXKEHUS, WHAMBUIYAJIbHOTO pa3BUTHS
opraHu3Ma (OHTOreHe3a), B3aMMOJEHCTBHS  T€HOB,
otbopa,
U Pa3pbIBAIOLIETO

AJUTOIIaTPHUYCCKOTO u

reTepo3nca; NEUCTBUH HCKYCCTBEHHOTO
CTaOWIM3UPYIOIIETO, JABHXKYIIETO
otbopa;

BHJ1I000pa30BaHUS;

€CTECTBEHHOI'O
CUMIIATPUUICCKOT'O BIIUSITHUSL
ABWKYIIHUX CHUJI 3BOJIFOIIMU Ha FeHO(pOHI[ MOITYJIAINHA

IPUCIIOCOOJICHHOCTH OpPraHU3MOB K Cpeie oOuTaHUs,
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YepeloBaHUsl HaANpaBJICHUN HBOJIOIUHU; KPYroBOpOTa
BEILECTB U MTOTOKA YHEPTUU B SIKOCUCTEMAX

IIK 1.2. Baocurs
yI00peHus ¢

- YMEHHE POTHO3UPOBATH HEOIArONPHUATHBIE YKOJIOTUIECKHE

NOCIEACTBUSA MTPEAIIPUHUMAEMBIX AEUCTBUMN, IPEAOTBPAILATh UX

- YUUTBIBATh OIIACHOCTb BO3JICHCTBUS Ha KUBHIC OpraHMu3Mbl
OIIPEACICHHBIX BEIIECTB, IIOHMMAasA CMBICI IIOKa3aTeJIsa

3aJJaHHBIMU MpeAesIbHON AOMYCTUMOM KOHLIEHTpalun
arpoOTEXHUYECKUMU

TpeOOBaHUSAMU

I1K 1.6. BeimossaATs - pacuupeHue OIIbITa JEATEIbHOCTH JKOJIOTHYECKOH | - YMETh co0nroaaTh IpaBUjIa  DKOJIOTHMYECKHU
MEJIMOpPaTUBHBIE HalIpaBJICHHOCTH, 1enecoo0pa3Horo TMoOBeNeHUs B OBITY W TPYIOBOH
paboTEL. IIAHUPOBAHNE H OCYIIECTBICHAC JACHCTBUIL B OKPYKAIOLICH JEATENbHOCTH B LEIAX COXPAHEHUsS CBOErO 310pPOBbS U

cpeJle Ha OCHOBE 3HaHUSA LieJIel yCTOMUMBOrO pa3BUTHUS
YeJI0BEYECTBA;

OKpY>KaroIIe NpUPOAHON CPebl;
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2. CTpyKTypa U copep:xkaHue 0011e00pa30BaTeJbHON JUCIHIUILIHHBI
2.1. O0beM JUCHUILINHBI U BBl y4eOHOH padoThl

Buj yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHONM NPOrPaMMBbI JHCHUIINHBI 144
B T.Y.

OcHoOBHOE co/lep:KaHue 132
BT. Y..

TEOPETUUECKOe 00yUueHue 64
IIPAKTUYECKUE 3aHATUS 24
1a00paTOPHBIC 3aHATHS 12
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COEpP/KaHMe (Coaep/KaHue 24
NMPHUKJIATHOT0 MOIYJIA)

TeopeTu4ecKoe o0ydeHue 8
IIPAKTUYECKUE 3aHATUS 14
71a00paTOpHBIE 3aHATHS 2
KonTpoJibHbIe padoThl 8
IIpome:xkyTouyHast arTecTanus (3K3aMeH) 12
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2.2. TemaTn4yecKuil IJIaH U COePKAHUE TUCUUILINHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M MPO(ecCHOHAILHO-OPHUEHTHPOBAHHOE), Oo0bem | Dopmupyembie
pa3aesioB U TeM JabopaTopHble H NPAKTHYECKHE 3aHATUS, IPUKJIATHON MOXYJIb (MPUA HAJTMYMH) 4acoB | KOMIIETeHUHH
1 2 3 4
Paszgea 1. Kiierka — cTpyKTYPHO-(PYHKIMOHAJIbHAS €IMHUIA 5KUBOT0 39
Tema 1.1. OcHoBHOE coepxaHue 1
buojorus kak Teopernueckoe o0yueHue:
HayKa buonorus xak Hayka. CBsi3b OMOJIOTUH C APYTUMH HayKaMu: OMoxumus, Ouodusuka, OMOHMKA,
resoreorpadus u 1p. Poib u mecto Guosoruu B GopMHUPOBAHUN COBPEMEHHON HAYy4YHOM KapTHHBI MUDA. OK 02
3HayeHne OMOIOTHIeCKUX 3HaHUH. MicTopus Ononoruu. 3HaueHue HUTOJIOTHH JJIsl pa3BUTHUS OMOJIOTHH U
MO3HAHUS MPUPOABI. METOABI IUTOIOTHH: MUKPOCKOMHSI, XpoMaTorpadus, MeKTpodopes, MeTo 1 MEUEeHBIX
aToMoB, nuddepennnanbHoe HEHTPUPYTHPOBAHUE, KYIbTypa KIETOK
Tema 1.2. O0mas | OCHOBHOE coJepKaHue 1
xapakTepucTuka | Teopernuyeckoe o0yueHue:
KU3HH Pa3znoo6pa3zue Ouocuctem. Oprannzanust OMOJOTMYECKUX CUCTEM. Y POBHU OpraHU3alu OMOCHCTEM:
MOJIEKYJISIPHO-TeHETUYECKUIA, OPraHOUAHO-KJIETOYHBIN, OpraHU3MEHHBIN, OMYJISIIIMOHHO-BHI0BOH, OK 02
HKOCHUCTEMHBIH (OHoreoneHoTnyeckuii), ouochepusiii. Hayku, nyyarommue Onoaoruueckue 0ObeKThl Ha
Pa3HBIX YPOBHIX OpraHu3anuy xu3Hu. O01as xapakTeprucTHKa )KU3HHU, CBOMCTBA )KUBbIX cucTeM. [Iporeccsl,
IIPOUCXOJIAIINE B OHOCHCTEMAX
Tema 1.3. OcHoBHOE conepxaHue 9
buogoruyeckn Teopernueckoe o0yuenue: 1
BAXKHBIC XuMuyeckuil coctaB KiIeTku. Heopranuueckue BemecTBa KI€TKH, UX OHOIoruyecKas posb.
XHUMHIECKHE Opranunyeckue BeliecTBa kKiaeTku. buonornyeckue nonumepsl. benku. Ctpykrypa u GyHKIIUN O€TKOBOM OK 01
COCTHHEHMS MoJieKyJbl. DepMeHThI, MPUHIIMIT UX ASUCTBUS. YTIeBoabl. bruonornueckue GpyHKIUN yTIeBOOB. OK 02
Jlumuasl. OOmuit miiad crpoerus. ['mapodunbHo-ruapodoOHbIe cBoiicTBa. Kitaccudukariys Iumuaos. OK 04
buonornueckue ¢pynkunu mununoB. AT®. Ctpoenne monekynsl AT®. buonornyeckue pynkuun ATD
IIpakTHYecKHe 3aHATHSA: 2

Ponp 6enkoB, yriieBoJ 0B U )KHPOB B OpraHu3Me 4esioBeka. BuTaMuHbBI 1 OMOIOTHYECKH aKTHBHBIC I0OABKH,




HX 3HAYCHUC B JKU3HU OpraHrU3Ma YCJIOBCKA. T'umno- 1 aBUTaMHHO3BI X IMOCJICACTBUA. HpeILCTaBJICHI/Ie
YCTHBIX COO6H.ICHPII>1 C HpeseHTauHeﬁ, IMOATOTOBJICHHBIX 110 IEPEYHIO HCTOYHHUKOB, PEKOMCHAOBAHHBIX
InperioaaBaTCiIcM

JlabopaTopHble 3aHATHSA:

JlaboparopHas pabora “Onpenencare Buramuaa C B MPOAyKTaxX MUTAHUS
[ToaroroBka BapuaHTOB OIbITA, HAOJIOICHHE 32 KAYECTBEHHBIMU PEAKIIUAMH, 3aIl0THEHHE pabouei
TaOJIMIIbI, HHTEPIPETAIMS HAOTFOIAeMBIX SIBJICHUH, (DOPMYJIMPOBAHUE BHIBOIOB

JlabopaTtopHas padota «I uapoduinbHO-TUAPO(HOOHBIE CBOKWCTBA JIUITHIOBY
[TonroroBka BapaHTOB OIBITA, HAOIFOICHUE U3MEHEHHSI PACTBOPUMOCTH JIUITHIOB, 3all0JTHEHUE pabodei
Ta0JINIIBI, HHTEPIIPETAIHS HA0IF0JaeMbIX SIBIICHUH, (OPMYITUPOBAaHUE BHIBOJIOB

Tema 1.4.
CTpyKTypHO-
¢yHKuuOHANBHASA
opraHu3anmusi
KJIETOK

OcHoBHOE coacpkaHnue

Teopernueckoe odoyueHnmue:

Knerounas teopus (T. [lIBann, M. Hlneiinen, P. Bupxo). OCHOBHbIE MOJI0XKEHUS COBPEMEHHON KJIETOYHOU
Teopuu. THIIBI KIETOK: dyKapUOTHUECKas U pokapuoTuyeckas. CpaBHUTENbHAS XapaKTEPUCTHUKA KIIETOK
3YKapuoT (PacTUTEIbHOMU, )KUBOTHOU, rpruOHOM). CTpoeHHe MPOoKapUOTHUECKOH KiIeTkH. OCOOEHHOCTH
CTpOEHHUS reTepoTpoHOM U aBTOTPOPHON MPOKAPUOTUYECKUX KIIeTOK. CTpOeHHE MIa3MaTHYeCKOn
MeMOpaHbl. TpaHCIOpPT BELIECTB Yepe3 MIa3MaTHYECKy0 MEMOpaHy: NaCCUBHBIM U aKTUBHBIN. DHJIOIMTO3:
MUHOIUTO3, (haronuTo3. DK301uTo3. O00I0UYKa WK KIeTouHas cTeHka. CTpykTypa U GyHKIMU KIETOYHOM
CTEHKH pacTeHul, rpuOoB

[utormnasma. Llurozomns. Lutockener. OnHoMeMOpaHHbIE OPraHOM/IbI KJIIETKHU: 3HJOIIa3MaTHYeCKas CeTh
(OIIC), anmapar I'onbkH, IN30COMBI, TIEPOKCUCOMBI, BAKYOJIU PACTUTENBHBIX Ki1eToK. CTpoeHue u
(GyHKIMN 0OJHOMEMOpaHHBIX OpraHouoB KieTku. Kierounstit cok. Typrop.

[TosryaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHIPUH, TUTACTUIBI: XJIOPOIUIACThI, XPOMOILIACTHI,
JIEMKOIUIAaCThl, UX CTPOEHUE U PYHKIMHU. SEpHBI annapar KJIeTKH, CTPOeHUE U (PyHKIINH.
HememOpanHbie opraHou/IbI KJIETKUA: PUOOCOMBI, MUKPOTPYOOUKH, KIETOUHBIHN 1IeHTp. OpraHoun bl
JBUKEHMSI: pECHUYKH U KTyTHUKU. CTpoeHue 1 pyHKINN HeMeMOpaHHBIX OPraHOMI0B KIETKU

JlabopaTopHble 3aHATHSA:

JIaGoparophas pabota «CTpoeHHe KIeTKU (pacTeHHUs, )KUBOTHBIE, TPHOBI) M KJIIETOYHBIE BKIIOUSHHS
(kpaxmaJ, KapOTHHOU/IbI, XJIOPOIIIIACThI, XPOMOILIIACTHI )»
[IproGperenue omnpITa MPUMEHEHUSI TEXHUKU MUKPOCKOITMPOBAHUS IIPU BHITIOJHEHUH JTa0OPAaTOPHBIX paldoT.

OK 01
OK 02
OK 04
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[TonroroBka MUKpOIIpEnapaToB, HAOIIOAEHUE C TOMOIIBI0O MUKPOCKOTIA, BBISIBICHHE PA3TUYUNA MEKIY
M3y4aeMbIMU 00bEKTaMH, MHTEpIpETas HaOII0AaeMbIX SBICHHUH, (POPMYIHMPOBAHNE BHIBOIOB

JIaboparophas pabora «IIpoHuiaeMmocts MeMOpaHsbI (TUIA3MOJIH3, ICTIIIa3MOITU3)»

[IproGperenue omnbITa NPUMEHEHHS] TEXHUKU MUKPOCKOITMPOBAHUS IIPH BBIOJIHEHUH JIA0OPATOPHBIX padoT.

[ToaroroBka MUKpOMpenapaToB, HAOIIOACHHE C TOMOIIbI0 MUKPOCKOIIA, BHISBICHUE PA3TUYHI MEXKIY
M3y4aeMbIMU 00bEKTaMH, HHTEpIpEeTaIHsl Ha0II0aeMbIX SIBICHUHN, (OPMYIMPOBAHUE BHIBOJOB

Tema 1.5. OcHoBHOe coep:kaHue
CTpykTypHO- Teoperudeckoe o0yueHnue:
¢yHkunoHaIbHBI | CTpoeHUE XPOMOCOM. XPOMOCOMHBIH HA0OP KJIETOK, FTOMOJIOTMYHBIC U HETOMOJIOTHYHBIE XPOMOCOMBI,
e (hakTopsI rarmIonIHbIN U quruionanbii Habop. Hykiennossie kuciotel. JIHK u PHK. Ctpoenue HykIIeHHOBBIX OK 01
HACJeACTBEHHOCT | kucioT. Hykmeoruasl. Komruiementapaeie a3otucteie ocHoBaHus. [Ipamiio Yapradda. Crpykrypa JJTHK — OK 02
H nBoWHas crimpaib. MecroHaxoxaenue u ononorndeckue pynkunu JJHK. JITHK-skcnepruza. Bunst PHK.
Oynkiuu PHK B knetke
IIpakTHYecKkHe 3aHATHSA:
Pemrenue 3ana4 Ha onpeaeneHue nociaeq0BaTeIbHOCTH HYKIICOTHI0B
Tema 1.6. OcHoBHOE coxepxaHue
IIpoueccnbl Teoperudeckoe o0yueHue:
MAaTPUYHOI'O Martpuunsiii cuate3 JJHK — permukanms. [Ipuanuns! perumkanuu JIHK. Mexanausm perumkannn JTHK.
CHHTE32a Penapauus /IHK (nopennexaruBHas, nocTpemiekatuBHas). Peakiiuu matpuyHoro cuntesa. [IpuHiun
KOMIUIEMEHTAPHOCTH B peakuusx matpuyHoro cuntesa. JIHK u rensl. I'eneTnuecknii Koz, ero cBoicTsa. OK 01
Tpanckpunums — matpuunbslii cuate3 PHK. Tpancnsauus u e€ stansl. YciaoBus 6uocuHTe3a Oenka. OK 02
Crpoenue T-PHK u xonupoBanue amuHokucioT. Poss pubocom B GuocunTese Oenka
IIpakTHYecKkHe 3aHATHSA:
Pemenue 3ana4 Ha onpe/eneHre Nocae10BaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKYJIe OellKa.
Pemenue 3aa4 Ha onpe/eneHre nocae10BaTeIbHOCTH aMUHOKHCIIOT B MOJIEKyJie Oelika B ciiyvyae
W3MEHEHUS MOCIe0BaTeIbHOCTH HYyKIeoTu10B JJHK
Tema 1.7. OcHoBHOE conepxaHue OK 02
HexkJeTounsble Teopernueckoe odyueHnue: OK 04
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(opMbI KU3HU Bupycsl — HekseTouHbIe (POPMBI )KU3HU U 00TUTaTHBIE Mapa3uThl. CTpOeHHE MPOCTHIX U CIIOKHBIX BUPYCOB,
perpoBupycoB, 6bakreprodaros. Kuznennsrit mukin JJHK-conepxkamnmux Bupycos, PHK-conepsxamnix
BUpPYCOB, 6akTeprodaros. BUY, renatut yenoseka.

bakrepun. OOmas xapakrepuctuka. [lonstue mramm. Bupychl u 6akTepun: CX0ACTBa U pa3iInyus

IIpakTuyeckue 3aHATHS:

Bupychbie u 6akTepuanbHbie 3a001eBanus. OOIIKe MPUHIIMITBI UCTIOIh30BAHUS JICKAPCTBEHHBIX BEIIECTB.
Oco0eHHOCTH TPUMEHEHHUST aHTHOUOTHKOB.

[IpencraBieHne yCTHBIX COOOIICHUI C TIPE3CHTANNEH, TIOTOTOBIICHHBIX TI0 IEPEYHIO UCTOYHUKOB,
PEKOMEHIOBAaHHBIX TIPEIO/1aBaATEIIEM

Tema 1.8. OcHoBHoOE coaepxaHue 4 OK 02
Oo0men BemecTB 1 | Teopernyeckoe o0yueHune:
npeBpaieHue AccuMUIIAIMS U IUCCUMMIISIMS — JIBE CTOPOHBI MeTabosnn3Ma. Turbel oOMeHa BelecTB: aBTOTPOGHBIN U 2
IHEPIrUHU B KJIETKe | reTepoTpodHBIi, a3poOHbII 1 aHA3pOOHBIN. DHepreTuueckoe odecreyeHne KieTku: npespamenne AT B
0OMeHHBIX Tporneccax. DepMeHTATUBHBIN XapakTep peakluii KIETOYHOTO MeTadoIr3Ma
[lepBuuHbIil cCUHTE3 OpraHMYECKHX BellecTB B KieTke. [Inactnueckuit oomeH. @oTocuHTe3. XeMOCUHTES. 2
AHa3poOHBII SHEpreTHYecKuii 00MeH. AHa3pOOHBIE OpraHu3Mbl. bposkeHue, aBTOTpOGHBIN 1
reTepoTpo(HbII TUI MUTaHUsL. AHA3POOHBIE MUKPOOPTaHU3MbI KaK 00bEKThl OMOTEXHOJIOTUH. DTaIbl
sHepreTudeckoro oomMena. I'mukonus. buongoruueckoe okuciaeHue, MU KICTOYHOE JIbIXaHHUE
Tema 1.9. OcHoBHOE cogep:kanne 2
KusHeHHbIN TeopeTnueckoe odyueHue: 2
HHUKJ KJIETKH. Krnerounslii nuki, ero nepuo/sl u perynsuus. Ileproast uarepdassl ux ocodennoctu. Judpdepenumanus
Muro3. Meiio3 KJIETKH M apecT KJIETOYHOTro MKia. Jlenenue kinetku — Muto3. CTaguu MUTO3a U TPOUCXO/ISIIIIUE MTPOIIECCHI. OK 02
Kapunoxunes n nuroknses. buonornueckoe 3HaueHne MuTo3a. Meio3 — pe1yKIIMOHHOE ACIICHUE KIIETKH. OK 04
Cragun meiio3za. Meiio3 — ocHOBa 10JI0BOTO pa3MHOXeHUs. [loBeneHre XxpoMocoM B Meo3e.
Kpoccunrosep. buonornyeckuii cmbici meiiosza. D¢ ekt Meiioza. Melio3 B )KU3HEHHOM IIUKJIE
OpPraHHU3MOB
KourpoabHas pagora 2
MonekyJisipHbId YPOBEHb OpraHU3aliH )KUBOTO
Pa3nes 2. CtpoeHue u GyHKIIUHM OpraHu3Ma 43
Tema 2.1. ‘ Coaepxanue 7 OK 02
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Crtpoenue
Oopranmszma

IpodeccuoHATLHO-OPHEHTHPOBAHHOE COIEPKAHNE TEOPETHYECKOT0 00y UeHUsI

OpnHokJieTouHble opranu3Mel. KonoHuanbHble Oprann3Mbl. MHOTOKIIETOUHBIE OpraHU3MBbl. B3aumMocBs3p
yacTeld MHOTOKJIETOYHOro opranusma. @ynkuus. Opranbl ¥ CUCTEMBI OpraHOB. AIIIapaThl OPraHoOB.
I'omeocTta3 opranusma u €ro nNoAAepKaHue B IMIPOLECCE KU3HEEATENBHOCTH.

OK 04
K 2.2, TIK 2.6

OyHKIMOHATIbHAS cCUCTEMa OpraHoB. TkaHu pacTteHuil. TkaHU )KMBOTHBIX U YeloBeKka. OpraHbl paCTeHUM.
Oprasbl ¥ CUCTEMBI OPTAaHOB KUBOTHBIX U YEJIOBEKA. 3HAUYCHUE OTIOPHI, IBFIKCHHUS, ITMTAHMS, IbIXaHHUS,
TPaHCIOPTa BEILECTB, BBIJCICHHUS, 3alIUThl. 3HAUCHHE MPOSBICHUS PA3IPaXXUMOCTH U PETYJIAINH

*B Tom 4ucJie Ha BbIOOP 00pa3oBaTeIbHOI OPraHU3aALMN:

st mpodeccuit/cniennanbHOCTEH, CBA3aHHBIX C 00BEKTOM H3yueHHs “PacTeHus” TeopeTHUecKuil MaTepua
Tembl “CTpoeHne opranusma’” nu3ydaeTcs yriyOJIeHHO Ha IpUMepe opranu3Ma pacteHuid. Tkanu, opraisl 1
CHCTEMbI OPTaHOB YeJIOBEKa U )KMBOTHBIX PACCMATPUBAIOTCSI 0030pHO

OcHoBHOE CoAcCpKaAHUEC NPAKTUYICCKOI'O 3aHATHA:

Teopus koHANIBHO-ceNeKTUBHOTO MMyHHUTeTa I1. Dpnuxa, .M. Meunukosa. MHdekunonnbie
3a0oJeBaHus U SMIUAEMUs. BakHeime snuaeMu B HICTOPUH YelloBeuecTBa. BakmHams Kak
npoduiakTuka HH(YEKIIMOHHBIX 3a00ICBAHHIA.

[IpencraBieHue yCTHBIX COOOIIEHUH ¢ IPE3eHTALUEN, TOATOTOBJIEHHBIX IO IEPEYHIO HCTOYHUKOB,
PEKOMEHIOBaHHBIX MPENOAABATEIIEM

Tema 2.2.
DopMbl
Pa3MHOXKEHHA
OpPraHu3MoB

Conepxanue

IpodeccuoHaTLHO-OPHEHTHPOBAHHOE COMEPKAHNE TEOPETHYECKOTO 00y YeHUsI

®opMbl pa3MHOKEHUSI Opranu3MoB. becrionoe 1 nonoBoe pazMHokeHHE. Buipl 6ecrnonoro pa3MHOKEHUS:
MIPOCTOE JIEJIEHNE HA/IBOE, TOYKOBAaHUE, Pa3MHOXKEHHE CIIOPAaMH, BET€TaTUBHOE Pa3MHOKEHUE,
dbparmenTanus, kioHuposanue. [lonoBoe pazMHOKEHNE.

*B Tom 4uncJie Ha BbIOOp 00pa3oBaTeIbHON OPraHN3alMu:

st mpodeccuii/cniennanbHOCTEH, CBA3aHHBIX C 00BEKTOM M3yueHHs “PacTeHus” TeopeTHuecKuil MaTepua
TeMbl “DopMbI pa3MHOKEHHUSI OPTaHU3MOB” U3ydaeTcs yrIIyOJeHHO Ha IPUMEpe OpraHu3Ma pacTeHUH.
Pa3mHOXkeHMe yenoBeka 1 )KMBOTHBIX PaCCMaTPUBAIOTCS 0030pHO

OK 02
K 2.2,
IIK 2.6

Tema 2.3.
OHTOrenes
AKUBOTHBIX N
yeJioBeKa

OcHoBHOE conepxaHue

Teopernueckoe o0yueHue:

I'amerorenes Y ’KUBOTHBIX. CnepMaToreHe3 1 OOI'CHE3. CTpOCHI/IC ITOJIOBBIX KJICTOK. OHHOI[OTBOPCHI/IC n
3M6pI/IOHaJ'IBHOe Pa3BUTHUC ) KUBOTHLIX. HapTeHoreHe3. 3M6pI/IOTCH63 (Ha npumepe J'IaHI_IeTHI/IKa). CTa,Z[I/II/I

OK 02
OK 04
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IMOpHoTeHe3a

Poct u pa3Butue xxuBotHbIX. [locTamOpuonaneHelii nepuo. [Ipsmoe n Henpsmoe passutue. Passutue ¢
MeTaMop(h0o30M y OECTIO3BOHOYHBIX M MO3BOHOYHBIX KUBOTHBIX. CTaIuH MOCTAIMOPHOHAIBHOTO Pa3BUTHS Y
JKUBOTHBIX U 4esoBeKa. [leprnonbl oHTOreHesa yenoseka. buonornyeckoe crapeHue U CMEpTh.
I'eponTosorus

Tema 2.4.
OHTOrenes
pacTreHui

OcHoOBHOe coiep:KaHue

TeopeaneCRoe oﬁyqelme:

I'amerodut u ciopodut. Pa3mMHoKeHUE U pa3BUTHE BOIOPOCIeH. Pa3MHOKEHHE U pa3BUTHE CITIOPOBBIX
pacteHuii. PasmMHOKeHHE U pa3BUTHE CEMEHHBIX pacTeHuil. Poct. Ilepuonbl oHTOreHe3a pacTeHuin

OK 02
OK 04

Tema 2.5.
OcHoBHBIE
MOHATHSA
reHeTHKH

OcHoOBHOe co/iep:KaHue

Teopernueckoe o0yuenmue:

I'enernka Kak Hayka O HaCJI€ACTBEHHOCTH U U3MEHYUBOCTH OpraHu3MoB. OCHOBHbIE F€HETUUECKNE TIOHSTHUS
u cuMBoJIbl. ['eH. ['eHoTun. @eHortun. AsenbHble reHbl. AJIbTepHaTUBHbIC IPU3HAKU. JJOMMHAHTHBIN 1
perieccuBHbIN pu3HaKu. ['omo3urora u rereposurora. Yucras nunus. I'népuasl. OCHOBHBIE METO/IBI
TEHETUKH: THOPUI0JIOTHYECKHH, IUTOJIOTUYECKUE, MOJIEKYIIIPHO-T€HETUYECKUE

OK 02

Tema 2.6.
3aKkoHOMepHOCTH
HacJIeJOBAHUS

OcHOBHOe co/iep:KaHue

Teopernueckoe odyueHnue:

3akoHOMEpHOCTH 00pa3oBaHus ramer. 3akoHsbl I'. Menaens: Monoru6puaHoe ckpemuanue. [Ipasuio
JOMUHUPOBaHUS. 3aKOH €MHO00pa3Hs EPBOro MOKOJIEHUS. 3aKOH PACLIEIIEHUs TPU3HAKOB.
[uTomornyeckue 0CHOBBI MOHOTMOPUAHOTO CKpEIMBaHuA. [ UI1oTe3a YuCTOTHI raMeT. AHaJIU3upyrolee
cKpelrBaHue. JurudpuaHoe cKpemBanre. 3aK0H HE3aBUCUMOT0 HACIIEI0BaHUs TPU3HAKOB.
[TonurndpuaHOE HacIeA0BaHNE U €r0 3aKOHOMEPHOCTH

IIpodeccnonanbHO-OPHEHTHPOBAHHOE CO/leP:KAaHNE MPAKTHYECCKOT0 3aHATHSA:

Pemenue 3aga4d Ha OMpCaACIICHUC BCPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB ITPU MOHO-,
JU-, HOJ'II/IFI/I6pI/II[HOM " aHAJIM3UPYIOUICM CKPCIIUBAHUH, COCTABJICHUEC I'CHOTUITMYCCKUX CXEM CKPCIIUBAHUSA

*B ToM 4nciie Ha BLIOOP 00pa3oBaTeIbHON OPraHu3alu:

Jlnia npodeccuit/crienuanbHOCTEN CBSI3aHHBIX C 00bEKTOM M3ydeHus “PacTeHus’” He0OX0IUM oI00p
TEeHETUYECKUX 3a/1a4 Ha ONPEJEIIEHNE BEPOATHOCTH HACJIEICTBEHHBIX IPU3HAKOB P MOHO-, JTU-,
MOJUTUOPUIHOM U aHATM3UPYIOIIEM CKPEIIMBAHUH Y PACTEHUIN

OK 02
OK 04
I1IK 2.2,
IIK 2.6

Tema 2.7.

OcHoBHOe coaep:kanue

OK 01
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B3anmopeiicreue | Teoperudeckoe o0yueHnme: OK 02
T€HOB I'enoTum kak nenoctHas cucrema. MHOKECTBEHHOE IeMCTBHE TeHOB. 1IneiioTponus. MHOKeCTBEHHBIN IIK 2.2, IIK 2.6
ajutenusM. BzanmogeincTere ajuienbHbIX reHoB. KogomMunupoBanue. B3anmoaencreyre HealieIbHbIX TEHOB.
Kommnnemenrapnocts. Onucrtas. [lonumepust
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COCP/KAHNE IPAKTHYECCKOI0 3aHATHA:
Pemenue 3ana4 Ha onpeesieHne BEPOATHOCTH BOZHUKHOBEHUS HACJIECTBEHHBIX IPU3HAKOB IIPU
Pa3IMYHbIX TUIIAX B3aUMOJEHCTBHSI T€HOB, COCTABJIEHNE T€HOTUIIMUYECKUX CXEM CKPELIUBAHUS
*B Tom 4ucJie Ha BbIOOP 00pa3oBaTeIbHOI OPraHU3aALMN:
* [Inst mpodeccuit/crienuanbHOCTEH CBA3aHHBIX ¢ 00BEKTOM M3yueHHs “PacteHus” HEOOXOIMM MOI00D
TEHETUYECKUX 3a/1a4 Ha OIPEJEIICHNE BEPOSATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX IPU3HAKOB IIPU
Pa3IMYHBIX TUIIAX B3aMMOJEHCTBYS I'€HOB Y PACTEHUI
Tema 2.8. OcHoOBHOe co/iep:KaHue
Cueniennoe TeopeTnueckoe odyueHue:
Hac/e10BaHue 3axonbl T. Moprana. CuenjieHHoe HaclleZJOBaHUE T'€HOB, HapyIIEHUE CLEIIEHUs. XPOMOCOMHAas TEOPHs
NPU3HAKOB HACJIEICTBEHHOCTHU. [ 'eHeTnueckoe KapTupoBaHue XpoMocoM. Vcrionp30Banue KpoccuHroBepa Juist
COCTaBJICHHS TECHETUYECKUX KapT XPOMOCOM OK 01
IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COAEPKAHUE IPAKTHYECKOI0 3AaHATHA: OK 02
Pemenue 3ana4 Ha onpeiesieHNE BEPOATHOCTH BOZHUKHOBEHUS HACJIEICTBEHHBIX IPU3HAKOB IIPU I1IK 2.2,
CUEIUICHHOM HAaCJEJ0BaHUH, COCTABIECHNE T€HOTUITMYECKUX CXEM CKPEIIMBAHUS TIK 2.6
*B ToM 4ucJie Ha BLIOOP 00pa3oBaTe/ibHOI OPraHU3alMuU:
Jlns mpodeccuii/cniennanbHOCTE CBSI3aHHBIX ¢ 00BbEKTOM M3ydeHus “Pactenus” HeoOXo1uM 1mo1oop
TEHETUUYECKUX 3a/1a4 Ha OIPEJEIICHNE BEPOSTHOCTH BOZHUKHOBEHHUS HACJIEICTBEHHBIX IPU3HAKOB IIPU
CLICTUIEHHOM HACJIEI0BaHUU Y PACTEHUI
Tema 2.9. OcHoBHOE conepxxaHue
I'enernka nmoJia Teopernueckoe odyueHue:
XPpOMOCOMHBIN MEXAHU3M OIPENEIECHNs 1101a. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIN 1 OK 01
rereporaMeTHbIN NoJl. ['eHeTHueckas CTpyKTypa MoJIOBBIX XpoMocoM. HacienoBanue npu3HakoB, OK 02

CICIINICHHBIX C ITOJIOM

IIpakTHYecKkHe 3aHATHSA:

Pemenne 3aaa4 Ha OMnpeaAciICHUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBECHHBIX IIPU3HAKOB, CHCIIJICHHBIX C
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IMOJIOM, COCTABJICHUC IT'CHOTUIIUYICCKHUX CXCM CKPCIIUBAHUA

Tema 2.10. OcHoBHOE coaepxaHue
I'enernka Teoperuyeckoe o0yueHnue:
YyeJIoBeKa Kapuorun yenoBeka. MeTosbl U3y4eHUsI TEHETUKH YeJIOBEKA: FeHealornueCcKii, OJIM3HEI0BbIMH,
LUTOr€HETUUECKUH, OMOXUMUYECKUH, TOMYJISILMOHHO-cTaTUCTUYecKui. HacnencTBeHHble 3a001eBaHMs
4eJioBeKa. | 'eHHbIe U XpOMOCOMHBIE 00JIe3HHU YeoBeKa. bose3Hu ¢ HacinecTBEHHOM OK 01
IIPEIPacIOIOKEHHOCTHI0. 3HAUEHUE MEIULIMHCKON N'€HETUKU B IPEIOTBPALLICHUH U JIEUEHUU IT€HETHUYECKUX OK 02
3a00JIeBaHUH YeIOBeKa
IIpakTHyeckue 3aHATHA:
Pemenue 3ana4 Ha onpeesieHne BEPOATHOCTH BOSHUKHOBEHNUS HACJIEICTBEHHBIX IPU3HAKOB, UCIIOIb3YS
METO/Ibl FTEHETUKH Y€JI0BEKA, COCTABJIEHNE TEHOTUIIMYECKHUX CXeM CKpelnBanus. [Ipencrasnenne ycTHbIX
COOOLIEHUH C Mpe3eHTalel 0 HaclIeCTBEHHBIX 3a00J€BaHUSX YeIOBEKa
Tema 2.11. OcHoOBHOe coep:kaHue
3axonomepHoctH | Teoperuueckoe o0yyeHue:
H3MEHYUBOCTH BsanmMopeiicTBre TeHOTHIIA M cpeIbl TpU (OPMHUPOBAHUU (PEHOTHIA. FI3MEHUYMBOCTH PU3HAKOB.
KauecTBeHHBIE ¥ KOJIMYECTBEHHBIE IPU3HAKY. BUIbI N3MEHUMBOCTH: HACJIEACTBEHHAs U HEHACIICCTBECHHASL.
3aKOH TOMOJIOTMYECKHX PAZIOB B HaciencTBeHHOM u3meHnunBoct (H.M. BaBuios).
MoudukanroHHas, Wi GeHoTUNUYecKas U3MEHYUBOCTb. PoJb cpenibl B MOIU(UKAITMOHHON OK 01
n3MeHunBoCcTH. HopMa peakuyu npusHaka. BapuanvoHHBIN psia U BapuallMOHHAs KpuBas. XapaKTepUCTHKA OK 02
MOIU(PUKAITMOHHON U3MEHUYNBOCTH OK 04
HacnencrBenHnas, Wiy reHOTUIMYECKas H3MEHUMBOCTh. KOMOMHATHBHAsI U3MEHUNBOCTD.
MyTanmoHHas "3MEHYUBOCTb. Buabl MyTalnuil: TeHHbIE, XPOMOCOMHBIE, TECHOMHBIE. [ [prunHbI
BO3HHUKHOBEHHUS MyTallui
IIpakTHYecKHe 3aHATHSA:
Pemenue 3ana4 Ha onpeiesieHNE TUIA MyTallK [IPH [IepeAaye HACAEACTBEHHbBIX IPU3HAKOB, COCTaBICHHE
TEHOTUIIMYECKUX CXEM CKpEIINBAHUS
Tema 2.12. OcHoBHOe coep:kaHue OK 01
Cenexuus Teopernueckoe ooyueHue: OK 02
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OpraHu3MoOB

Cenekuus Kak Hayka. MeTobl CeIeKIIMOHHOM paboThl. ['eTepo3uc u ero npuuuHbl. VMICKyCCTBEHHBIH 0TOOD:
MacCOBBII ¥ HHIWBHIyabHBIA. JTanbl KOMOMHAIIMOHHOW cenekiuu. CopT, mopoaa, ITaMM

ANropuTMBI pelIeHHE 3a/1a4 Ha ONPEESIEHNE BO3MOKHOIO BOSHUKHOBEHHS HACIIEACTBEHHBIX IPU3HAKOB 110
CEJIEKLIUH, COCTABJIICHUE T€HOTUIINYECKUX CXEM CKPEIIVBAHUS

KonTpoasnas pabora

Ctpoenue u GyHKIIMH OpraHu3Ma

Pasnen 3. Teopus 3BoJI0NMH

16

Tema 3.1.
Hcrtopus
3BOJIIOLIIOHHOI 0
y4eHust

OcHoBHOe coaep:kanue

TeopeaneCRoe oﬁyqe}me:

IlepBble 3BOMIOLMOHHBIE KOHLIENIUH. | pasyanucTudeckas sBoonnonHas konuenmus X.b. Jlamapka.
JBrxyuue cuibl 3Bositonnu. Kpeanronusm u tpancpopmusm. Cucremaruka K. JIunnes u e€ 3HaueHue Juist
(bopMHpOBaHUS UAEU IBOIIOLUN

[Ipennocelaku BOSHUKHOBEHMS JapBUHU3MA. DBOIOLKS BUAOB B pupoe. bops0a 3a cymecTBoBaHue.
EcrecTBennslit otO0p. JluBeprennus npu3HakoB U BuaooOpasoBanue. OCHOBHBIC TIOJIOKECHHUS
cuHTeTHYecKO# Teopuu sBoironun (CTI). Pons 3BomonnoHHO# Teopun B HOpMUPOBAHUH HAYIHON
KapTUHBI MUpa

OK 02
OK 04

Tema 3.2.
MuxposBoJronus

OcHoBHOE cogep:kanue

Teopernueckoe odyuenue:

MuKpo3BOIIOIMSA M MAKPOAIBOJIIOLKS KAK 3Tallbl BOJIIOLIMOHHOTO Npoliecca. I eHeTnueckre OCHOBBI
sBOJIIOIIMU. MyTanuy 1 KOMOMHAIMK KaK JIEMEHTapHbIN 3BOJIIOLMOHHBIN MaTtepual. [lomymnsuus kak
JIEMEHTapHasl €AMHULA SBOJIIOLIUY.

JiBuokyniue cuisl (pakTopbl) sBoNIOIMHA. MyTallmOHHBIN NpoIiecC U KOMOMHATHBHAS. U3MEHUYHUBOCTD.
Murpanus. M3onsauus nonynsiuuii: reorpaduueckas (IpocTpaHCTBEHHAs ), OMoIorndyeckas
(penpoyKTHBHAS).

EcrecTBeHHbII 0TOOp — HampassiIomui GakTop sBotonuK. boprba 3a cyiiecTBoBaHME Kak MEXaHU3M
JIeWCTBUS €CTECTBEHHOr0 0TOOpa B nmomy siuusx. Bua u ero kputepuu (npusHaku). BunoobpaszoBanue kak
pe3yJIbTaT MUKPOIBOIIOIMH

OK 02

Tema 3.3.
MaxkposBosouust

OcHoBHOE conepxaHue

Teopernueckoe o0yueHue:

Maxponsosmronust. @opMbl 1 OCHOBHBIE HanpaBieHus MakposBosroimu (A.H. Ceseprios). [lytu

OK 02
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JOCTIIKEHUS OMOJIOTMYECKOro mporpecca: apomopdos, uauoaganraius, oomas aereuepanus. MeTo sl
U3Y4YEHMsI MAaKpO3BOJIIOLMH. 3aKOH 3apo/slieBoro cxocta (3akoH K. bapa). buorenernueckuii 3akoH (3.
['exkensb, @. Miosep). O01ne 3akoHOMEPHOCTH (TIpaBUIIa) SBOTIOLUN

Tema 3.4.
Bo3HukHOBeHHE U
pa3BUTHE KU3HU
Ha 3emJie

OcHOBHOe coiep:KaHue

TeopeTrnueckoe o0yueHue:

I'unore3s! U TEOpUM BO3ZHUKHOBEHUS JKU3HU Ha 3eMJie: KpeallMOHU3M, CaMOIIPOU3BOJIEHOE (CIIOHTAHHOE)
3apO’KJEHUE, CTAlMOHAPHOE COCTOSHUE, MaHCIIepMus, 01ono33. Hauano opraHnueckoil 3BoIonun.
[TosiBneHue nepBhIX KIETOK. DBOIIOLHS MeTa00Iu3Ma. DBOJIIOIHS MEPBBIX KIETOK. [IpokapuoThl n
sykapuoThl. [IpoucxoxieHue MHOrOKJIETOUHBIX OPraHU3MOB. BOZHUKHOBEHNE OCHOBHBIX LIAPCTB AYKapUOT.
OCHOBHBIE YepThI BOJIOLNN PACTUTENBHOIO MUPA. OCHOBHBIE YEPTHI IBOJIOLUHU )KMBOTHOTO MHUpa

IIpakTH4yecKkue 3aHATHS:

Hpe,Z[CTaBJ'IeHI/IC YCTHOI'O COO6H_[CHI/I$I H JICHTBI BpCMCHH I10 OCHOBHBIM 3TallaM BOBHUKHOBCHHUA U PA3BUTHA
JKUBOTHOI'O U PACTHUTCIIbHOI'O MHPA, IMIOATIOTOBJICHHLBIX I10 IICPCYHIO UCTOYHUKOB, pPCKOMCHAOBAHHbIX
npenoaaBaTcjicMm

OK 02
OK 04

Tema 3.5.
IIpoucxoxnenue
YeJIOBEKa —
aHTpoNnoreHes

OcHoBHOE coacpkaHnue

TeopeaneCRoe oﬁyqe}me:

AHTponosiorus — Hayka o yesoBeke. CucreMaTHuecKoe MoJIoKeHue uenoBeka. CX0ICTBO YeI0BeKa C
KUBOTHBIMHU. OTINYHA YEIIOBEKA OT KUBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC CBSI3aHHBIX C HUM
IPU3HAKOB. Pa3BuTHE rOJIOBHOIO MO3ra U BTOPOW CUTHAIBHOM cucTeMbl. COOTHOLIEHHE OMOIOTHYECKUX U
COLIMAJIbHBIX (PaKTOPOB B AHTPOIIOT€HE3E

OcCHOBHBIE CTaJIM AaHTPOIOTeHe3a. [IpruonuTexn — MpeJKu YeloBeKa 1 YeI0BEKOOOPa3HbIX 00€3bsH.
[IporoanTpomn — npe/iecTBEHHUK YelloBeKka. ApXaHTpon — ApeBHeN M yenosek. [laneoanTpon — apeBHUN
yenoBek. HeoaHTpomn — uestoBek COBPEMEHHOI0 THIIA. DBOJIIOLUS COBPEMEHHOI'O YEI0BEKA.

Yenoeueckue packl. OCHOBHBIE OOJIBIINE PACKL: €BPONICOUHAS (eBpa3niicKas), HErpo-aBCTPAION IHAS
(9KBaTOpUANbHAs ), MOHIOJIOUAHAS (a3MaTCKO-aMepUKaHCKast). Bpems 1 MeCcTo BOSHUKHOBEHHS
YEJI0BEUECKHUX pac. ENMHCTBO YenoBeUecKux pac

OK 02
OK 04

IIpakTHYecKkHe 3aHATHSA:

Bpems u myTu paccenenus yenoseka no miaaHere. [Iprcnoco0aeHHOCT YeoBeKa K pa3HbIM yCIOBUIM
cpeabl. BnusiHue reorpaguueckoil cpesl Ha MOp(HOIOTUIO U (PU3HOJIOTHIO YeT0BeKa
3aHII/ITa JICHT BpEMECHU U MCHTAJIbHBIX KapT B (bopMaTe YCTHOT'O COO6HIGHI/I5[, IMOATOTOBJICHHBIX I1O IIEPEUYHIO
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HCTOYHUKOB, pPCKOMCHIOBAHHBIX IIPCIIOJaBaTCIICM

KoHnTpoibHasn 2
Teopernueckue acieKThl IBOJIIOLIMY XKU3HU Ha 3eMiie
padora
Pa3pean 4. dxo10orus 26
Tema 4.1. OcHOBHOe coiep:kaHue 2
JKOJI0rHYecKne TeopeTnueckoe o0yueHue: 2
(paxTops u Cpenpl 0OuTaHNs OPraHU3MOB: BOAHAS, HA36MHO-BO3IyIITHASI, TOYBEHHAs, BHYTpUOpraHu3MeHHas1. OU3UKO- OK 01
Cpeibl dKU3HH XHUMHYECKHE 0COOEHHOCTH cpell 0O0MTaHusl opraHu3mMoB. [Iprucnoco0nenus Opranu3MoB K KHU3HH B Pa3HBIX OK 07
cpenax. [lonarue sxonoruyeckoro pakropa. Knaccnpukanus sxonornyeckux paxropos. [IpaBuino
muHumywma 0. Jlubuxa. 3akon TonepantHoctu B. Hlendopaa
Tema 4.2. OcHoOBHOe coiep:KaHue 4
Honynsuus, TeopeTnueckoe odyueHue: 2
coo0uecTBa, DKoJoru4eckasi XapakTepuCcTUKa BUJA U MOMYJISLUHN. DKOJIOTHYECKas HUILA BUAA. DKOJIOTHYECKUE
IKOCHCTEMbI xapakTepucTuku nomysnun. CoobmiecTBa U 3kocucTeMbl. brorieHos u ero ctpykrypa (B.H. Cykaues).
CBs13u MeX]ly OpraHu3MaMu B 6uoreHo3e. CTpyKTypHble€ KOMIIOHEHTHI 3KOCUCTEMBI: IPOYLIEHTHI,
KOHCYMEHTBI, pelylieHTbl. KpyroBopoT BelecTB U OTOK 3HEPrHH B 3KocucTeMe. Tpodudeckue ypoBHHU. OK 01
AHTpONOTreHHbIE 3KOCUCTEMBL. ATpOsKOCHCTEMBI. OTIMYHS arpo3KOCUCTEM OT OMOreO€HO30B. OK 02
VYpb6oskocucrembl. OCHOBHbIE KOMIOHEHTHI YPOOIKOCHUCTEM OK 07
IIpakTHyeckue 3aHATHA: 2
Tpoduueckue nenu u cetu. OCHOBHbIE MOKa3aTeNU 3KOcUcTeMbl. buomacca u mpoaykius. DKolIoruueckme
MUPaMUJIBI YUCET, OMOMACCHI M SHEpTruu. [IpaBuIio mupaMuIsl SHEPTUH.
Pemmenue npakTuKo-OpMEHTUPOBAHHBIX PACUETHBIX 3aJaHUM [0 MEPEHOCY BEIIECTBA U SHEPTUHU B
HKOCHUCTEMAX C COCTaBJIEHUE TPOYUUECKUX LIeTIel U MUpaMul OMoMacChl U SHEPTUU
Tema 4.3. OcHoBHOE conepxxaHue 4
Buocdepa - Teopernueckoe o0ydueHue: 2
rjaodajabLHas buocdepa — xuBast o6onouka 3emnu. Pazsutue npencrabinenuii o onocdepe B Tpynax B.U. Bepuanckoro. OK 01
IKOJIOTHYECKas O6mactu 6uocheps! u eé coctas. JKuBoe BerniecTBo 6uochepsl u ero GyHKIUHA OK 02
cucremMa 3aKOHOMEPHOCTH cyliecTBoBaHUs 6nocheprl. OcobeHHOCTH 6UOChepsl Kak r100alTbHON SKOCUCTEMBI. OK 07

JluHamuueckoe paBHOBecHe B Onocdepe. PUTMuuHOCTS siBjeHU# B Onochepe. KpyroBopoTsl BeliecTs u
OMOTre0XUMHUECKUE LUKIIBL. [ 100a1bHbIe SK0JIOTHYEeCKHEe TPOOIeMbl COBPEMEHHOCTH U IIYTH MX peIleHUs
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IIpakTHYecKkHe 3aHATHSA:

Pemenue MPAKTUKO-OPUCHTHPOBAHHBIX PACUCTHBIX 3a4a4 Ha OIMPCACIICHUC TIJIOIIa AN Haca)KI[eHI/Iﬁ JJIA
CHMXXCHUA KOHLCHTPpAIMX YIJICKHUCJIIOIO ra3da B aTMocq)epe CBOCTO PCTOHA MPOKUBAHUA

Tema 4.4.
Bausinue
AHTPOINOreHHBIX
(akTopos Ha

ounocdepy

OcHOBHOe coiep:kaHue

Teopernueckoe o0yueHue:

AHTpPOIIOTeHHBIE BO3/IEHCTBUS HA Onocdepy. 3arps3HeHNs KaK BUJ aHTPOIIOTEHHOTO BO3ICHCTBUS
(xumuueckoe, gusuuecroe, buonocuueckoe, OMxo0bl NPOU3EOOCMEa U Nomped.ieHus). AHTPOTIOTCHHBIS
BO37eHcTBUS HAa aTMOocdepy. BosneiicTBus Ha runpocdepy (3aepasHeHus u ux UCMoYHUKU, UCMOUeHUs
600). Bosneticteus Ha utochepy (decpadayus nouswl, ozoelicmsue Ha 20pHble NOPOOd, HEOPA).
AHTpOTIOTeHHBIE BO3ICHCTBUS Ha OMOTHYECKHE COOOIIECTBA (J1eca u pacmumenvhble cO0OuWecmasa,
HCUBOMHBLU MUP)

IpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHSI:

Pemenue npakTUKO-OpUEHTUPOBAHHBIX PACYETHBIX 33/IaHUHM IO COXPAHEHUIO MPUPOIHBIX PECYPCOB CBOETO
pEeruoHa npoKuBaHUs

*B ToM 4mcJie Ha BLIOOP 00pa30BaTe/IbHOI OPraHU3aNuM:

Jlnia npodeccuit/crienuanbHOCTEH CBSI3aHHBIX C 00bEKTOM U3y4deHus “PacTeHus’ npeanaraercs mpakTHKO-
OPUEHTUPOBAHHOE PACUETHOE 3aJJaHUE IO PACUETy CTPYKTYPHI 3a11aCOB IPEBECUHBI

OK 01
OK 02
OK 04
OK 07
I1IK 2.2,
IIK 2.6

Tema 4.5.
Bausinue
COLUATBHO-
IKOJIOTHYECKHX
(¢akTopos Ha
310pPOBbE
YyeJIoBeKa

OcHoBHOE coxepkanue

12

TeopeTuquKoe oﬁyqe}me:

3/10pOBbe U €ro cocTaBistomue. PakTopbl, MOJOKUTEIHHO U OTPULIATEIBHO BIUSIONINE Ha OPTraHU3M
yesioBeKa. BpenHble MpUBBIUKY: TOCIEACTBUS U npodruiakTuka. [Ipo0iemMa TeXHOTeHHBIX BO3/IEHCTBUI Ha
3JI0pOBbE YEJIOBEKA (3JEKTPOMATrHUTHBIE MOJIS, OBITOBAsE XUMUS, U30BITOUHBIE IIYMbI, padalys U T.I1.).
Ananrtanys opraHu3Ma 4yeiaoBeka K akTopaMm OKpy:Karolei cpe/ibl. 3alluTHbIE MEXaHU3Mbl OpraHu3Ma
4eJI0BeKa. 3J0pOBbE U pAOOTOCIIOCOOHOCTD.

[Tpununs! popMHupoBaHus 370poBbecOeperaroliero nopeaeHus. Guznyeckas akTUBHOCTH U 3/10POBbE.
I'pynmel 310poBbst. OCHOBHI 3aKkaMBaHusl. bBHOXUMUYECKHE aCIIEKThl paliuOHAIBHOTO nUuTanus. [IpaBuiia
0€301acHOT0 UCIOIb30BaHMsI OBITOBBIX MPHUOOPOB M TEXHUYECKUX YCTPONUCTB

IIpakTHYeckHne 3aHATHSA:

OHpe,Z[CJ'ICHI/IC CYTOYHOI'O pallMOHa MU TAHUA

COSI[E[HI/IC I/IHI[I/IBI/I,Z[yaJ'IBHOI‘/’1 MaMATKHU 110 OpraHu3anuu paHHOHaHLHOﬁ (bPIBH‘-ICCKOﬁ AKTUBHOCTH

OK 02
OK 04
OK 07

27




IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJEPKAHUE JIA00OPATOPHOI0 3aHATHS

JIaboparopHasi paboTa Ha BEIOOD:

1. JlaGopaTtopHas pabora «YMCTBEHHAs: pa00OTOCIIOCOOHOCTHY

OBnaznenue MeToamMu OIpeieleHHs ToKa3aTeeil yMCTBEHHOM paboTOCIOCOOHOCTH, OObSICHEHHE
MOJIyYE€HHBIX PE3yJbTaTOB U (HOPMYJIUPOBAHKE BHIBOIOB (IIMCHbMEHHO) C UCIOJIb30BAHUEM HaYUHBIX
MOHSITUH, TEOPHUIl U 3aKOHOB

2. JlabopaTtopHas pabota «Bnusaue abnotudeckux GakTOpoB Ha YeJoBeKa (HU3KHUE U BHICOKHE
TEMIIEPATYPBI)»

W3ydenne MeXaHW3MOB aJaNnTalliy OpraHU3Ma YeJI0BeKa K HU3KUM U BBICOKHM TeMIIepaTypam H
00BSICHEHHUE MOJTyUYEHHBIX PE3YIbTATOB U (POPMYIMPOBAHNE BHIBOJIOB (TMCHMEHHO) C HCIIOJIb30BAaHHEM
Hay4HBIX [IOHATHH, TEOPUHI U 3aKOHOB

*B ToM 4nciie Ha BLIOOP 00pa3oBaTeIbHOM OPraHu3annu:

B kauecTBe TPUITCPOB CHHUIKAIOIIUX pa6OTOCHOCO6HOCTb HCIIOJIB30BaTh YCIIOBUSA OCYIICCTBIICHUA
HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTU: IIYM, TEMIIEpATypa, (I)I/ISI/I‘IGCKEISI Harpyska v T.n1.

K 2.2,
IIK 2.6

KonTposbHnas padora
TeopeTnyeckune acrieKThl SKOJIOTUH

IpodeccuoHaILHO-OPMEHTHPOBAHHOE CO/lepKaHUE (CoAep:KaHUe MPUKJIATHOTO MO/TYJIs1)

Pasnea 5. buojorusi B ;Ku3HHU

Tema 5.1.
BbuorexHoJorum B
JKH3HHU KaKI0T0

Conepxanue

TeopeTuquKoe oﬁyqe}me:

buorexnonorus kak Hayka ¥ mpou3BoicTBO. OCHOBHBIE HAPABJICHHUS] COBPEMEHHON OMOTEXHOJIOTHH.
Mertoabs! 0notexHoI0run. OOBEKTHI OMOTEXHOIOTHHA. DTHKA OMOTEXHOIOTMYECKUX U T€HETHUECKUX
sKCIepuMeHTOoB. [IpaBuna norcka u aHanu3a OMOIKOJIOTHYECKON HH(POPMAIIUHU U3 PA3TUYHBIX HCTOUHHUKOB
(Hay4Hast 1 yueOHO-HAy4YHAas IUTEpaTypa, CPEeJICTBA MACCOBOM MH(pOpMAIuH, ceTh IHTepHET U Ipyrue)

IpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIePKAHNE MPAKTHYECKOT0 3aHATHSI:

Keiicbl Ha aHanu3 HHGOPMAIMHN O HAYYHBIX TIOCTH)KEHUSAX B 00JIACTH T€HETUUYECKUX TEXHOJIOTHH,
KJIETOYHOM MHXEHEepUH, MUILEBbIX OMOTEXHOIOTHNA. 3aluTa Keiica: mpeAcTaBleHUe pe3yIbTaToB PEeLICHUS
KelcoB (BBICTYIJIEHUE C MPE3EHTAINEH )

Tema 5.1 oOs3arenpHa 115 U3y4eHHUs CTyIEHTaMH Bcex npodeccuil/cnenaibHOCTe!

OK 01
OK 02
OK 04
K 2.2,
[IK 2.6

*Tema 5.2.3. buorexHosioruu n pacreHus (/s npogeccuii/cnenuaabHocreit) 35.01.27
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Tema 5.2.3. Conepxanue 4 OK 01
buorexnosoruu u | IIpakTuyecKue 3aHATHS: OK 02
pacTcHUs Pa3BuTHe OMOTEXHOJIOTHH C MCIIOJIb30BAaHUEM PACTCHHH, MPUMEHEHHE MPOTYKTOB OMOTEXHOJIOTUU B KU3HHU 2 OK 04
YesioBeKa, MOUCK U aHAINU3 UHPOPMAIIMK U3 PAa3IMYHbIX HCTOYHUKOB (Hay4Has U yueOHO-HayuyHas IK 2.2,
JIMTEpaTypa, CPEICTBA MACCOBOM MH(POPMALMH, ceTh IHTEpHET 1 Ipyrue) 1K 2.6
Keiicbl Ha ananu3 nHGOpMAIMH O Pa3BUTHH OMOTEXHOJIOTHI C UCIIOJIb30BAHUEM PAcTeHUH (110 TpyIam)
3amura keiica: [IpeacraBienue pe3yabTaToB PeIICHUs KEHCOB (BBICTYILICHUE C TIPE3EHTAIMEH ) 2
IIpomexyTouHas arTecTanus (IK3aMeH) 12
Bcero: 144

*(O0pa3oBareabHas Opranu3anus BeIOMpaeT 1 MOIyIb U3 MPEeANoKeHHbIX (*5.2.1, *5.2.2., *5.2.3, #¥5.2.4, *5.2.5).
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3. YCJIOBUSI PEAJIM3ALIUY IPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JTUCHUILINH

3.1. TpeﬁoBaHnﬂ K MUHHMAJBbHOMY MAaTCPHAJTBHO-TEXHUIECCKOMY o0ecneYeHUu10

Peanuzanus mporpaMMbl AUCHUILUIMHBI TPEOyeT HANUYHS y9eOHOTO KabuHEeTa OHOJIOTHH.
OobopynoBanue kabuHeTa:

Pabouee mecto mpenonaBarens — 1

Pabouee mecTo cTyeHTOB — 26

PasgaTounbie maTepuainsl

Hocka, men

Habop «buonornyeckass MUKpOOHOIOTHSD» — 2 TIT.
Muxkpockon yueOHbIN «buom — 2» - 2 mr.

3.2. UndopmanmonHoe odecnedeHne peaau3amumn nNporpamMmmbl

3.2.1 OcHoBHas qUTEpaTypa:

1.06yxoB JI.K. Kupunenkosa B.H. buonorus: kietku u Tkanu [DIEKTPOHHBIN pecypc]:
ydueOHOe TocoOme Juisi cpemHero npodeccuonanpHoro odbpaszoBanus / J[.K. Ooyxos, B.H.
KupunenkoBa. — M.: UzpmarensctBo  IOpaiir, 2022. - 358 c¢c. — Pexum
nocryma:https://urait.ru/bcode/494034

2. Mycradun A.I'. 3axapos B.b. buonorus. (CI1O). [DnexkTpoHHsbIil pecypc] : ydyeOHUK /
A.I'. Mycrapun, B.b. 3axapoB. — M.: KuoPyc, 2021. — 424 c. — Pexum pocryna:
https://www.book.ru/book/942253

3.2.1 JonoanuteabHas Juteparypa:l. Mycrapun A. I'. buomorus [DneKkTpoHHBII
pecypc]: yueOHHMK M MPAaKTUKYM Ui cpeiHero npodeccuonaabHoro oopasosanus / B.H. Speirun
[1 np.]; moxn pea. B.H. fApsiruna. — 2-e n3n. — M.: U3narensctBo FOpaiit, 2022. — 378 c. — Pexxum
JOCTyTa: https://urait.ru/bcode/4896613. Ycnosus peanusanuu IIPOrPaMMBI
0011e00pa3oBaTeIbHON JUCIUILTHHBI
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4. KOHTPOJIL U OICHKA PE3yJIbTaTOB OCBOCHUA 06m606pa30BaTeJIbH0ﬁ AUCHHUIIINHBI

Kontpoar wu

OLlEHKA  pe3yJbTaTOB OCBOCHHUA  00LIC00pa30BATEIbHON  JAMCIUILTUHBI

PacKpBIBAIOTCS Yepe3 TUCIHUILIMHAPHBIE PE3YIbTaThl, HAlpaBiIeHHbIe HA (JOPMUPOBAHNE OOLINX U

HpO(beCCI/IOHaJ'IBHBIX KOMIICTEHIIUH 11O pasaciiaM 1 TEMaM COACpIKaHUA yqe6Hor0 Marcpualia.

Oomas Pa3zpnen/Tema Tun oueHOYHbIX MEPONPUATHIA
KOMIIeTeHI[UA
Paznea 1. Knerka — KonTpoibHas padota “MonexyspHblit
CTPYKTYPHO- YPOBEHb OpraHU3alUH KUBOTO”
(pyHkuHOHANIBbHAS eIMHUIA
KHBOT0
OK 02 Tema Nel.1. 3anonHeHne Ta0IUIBI C OIMCAHUEM
buonorus xak Hayka METO/I0B MUKPOCKOITMPOBAHUS C UX
JIOCTOMHCTBAMU U HEJAOCTATKaMHU.
3anonHenne Tabaubl «BKian ydeHbIxX B
pa3BUTHE OHOJIOTHID)
OK 02 Tema Nel.2. 3anojaHeHue CPaBHUTEIbHOM TaOINLIbI
OO01mas xapakTepucTuKa CXOJICTBA U PAa3IMYUM )KUBOTO U HE
KU3HU YKUBOTO
OK 01 Tema Nel.3. OpOHTAIBHBIN OIIPOC
OK 02 buonorudecku BakHbIE [ToaroToBka yCTHBIX COOOIICHHUI C
OK 04 XUMHUYECKHE COCIUHCHU Mpe3eHTaunen
Brinmonnenue u 3amura 1adopaTOpHBIX
pabot: «Onpenenenue sutamuna C B
MPOIYKTAX MUTAHUSY,
«I"'mapopunbHO-TUAPOGOOHBIE CBOMCTBA
JIUTIAIOBY
OK 01 Tema Nel 4. OrneHuBaemasi JUCKYCCHSI IO BOTIpOcam
OK 02 CrpykrypHO-(pyHKITMOHANIbHAS  |JeKuuu. PazpaboTka MEHTaIbHON KapThI 11O
OK 04 OpraHu3alus KJIETOK KJIacCU(UKAIIUU KIETOK U UX CTPOSHUIO Ha
MPO- U AYKAPUOTUUECKUX U MO I[apCTBaM B
MUHU TPyIINax.
Brinmonnenue u 3amura J1abopaTOPHBIX
pabot: «CTpoeHue KJIeTKU (pacTeHus,
KUBOTHBIE, TPUOBI) U KJIETOYHbIE
BKJTFOUEHUS (Kpaxmall, KapOTHHOH/IBI,
XJIOPOIUTACTHI, XPOMOILIIACTHI)»,
«IIponutiaeMocTs MeMOpaHsbI (TIIa3MOH3,
JIETIIa3MOJIH3)»
OK 01 Tema Nel.S. @poHTaTBHBINA OITPOC
OK 02 CrpykrypHO-hyHKIHOHAIBHBIE |Pa3zpaboTka rmoccapus

(akTOpBl HACTIEICTBEHHOCTH

Pemenue 3ala4 Ha OMPCACIICHUC
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MoCJICA0BATCIIBHOCTU HYKJICOTUIOB

OK 01 Tema Nel.6. OpoHTaTBHBIN OIPOC
OK 02 [Iponecchl MaTpuUHOTO Tect «IIponecchl MAaTPUYHOTO CUHTE3a»
CHHTE3a Pemenue 3aau Ha onpezeneHue
II0CJIEI0BATEIbHOCTH aMHUHOKHUCIIOT B
MOJIEKYJIe OenKa
Pemenue 3anau Ha onpenenexHue
IIOCJIEI0BATEIbHOCTH AMUHOKHCIIOT B
MoOJIeKyJIe OelKa B cllydae U3MEHEHUS
II0CJIEI0BATENbHOCTH HyKi1eoTn10B JIHK
OK 02 Tema Nel.7. OpoHTaTBHBIN OIPOC
OK 04 Hexnerounsie GopMbI )KU3HA [ToaroToBKa yCTHBIX COOOIIEHUI €
npe3eHTauuen (BUpycHbIe U
OakTepuanbHbic 3a00aeBanus. OOme
IPUHIUIIBI UCIIOIb30BAHUS
JIeKapCTBEHHBIX BemecTB. OCOOEHHOCTH
PUMEHEHNS aHTUOUOTHKOB)
OK 02 Tema Nel.8. OpoHTaTBHBIN OIIPOC
OOMeH BelecTB U 3arnoyHeHHe CPaBHUTENLHON TaOIULIBI
MIpEeBpALEHUE SHEPTUHU B XapaKTepUCTHK TUIIOB OOMEHa BEIIECTB
KJIETKE
OK 02 Tema Nel.9. OO6cy:xeHne o Bonpocam JIEKIIUU
OK 04 JKW3HEHHBIN UK KJIETKH. Pa3paboTka JeHTbl BpeMEHU KU3HEHHOTO
Muto3. Meiio3 UKJIa
Paznea 2. Ctpoenue u KonTponbhas padorta ”CtpoeHue u
(pyHxuun opranuzma ¢yHKIIMU opraHnuzma’
OK 02 Tema Ne2.1. OnenuBaemast TUCKyCCHS
OK 04 CrpoeHue opranusma Pa3paboTka MeHTaNbHOM KapThl TKaHEM,
OpPTraHOB U CHUCTEM OpraHOB OPraHU3MOB
(pacTeHus, )KUBOTHBIE, UETOBEK) C
KpaTKOW XapaKTepUCTUKON UX (pyHKIIHIA
ITonroroBka u NpeaCTaBIEHUE YCTHBIX
COOOIIIeHUH C Mpe3eHTanueil (MMMYHHUTET,
MH(pEKIMOHHBIE 3a00I€BaHus, SITHIEMUH,
BaKITMHAIINS )
OK 02 Tema Ne2.2. @pOHTAIBHBIN OIIPOC
DOpMBI pa3sMHOXKEHUS 3anonHeHue TabauIbl ¢ KPaTKOM
OpPraHHU3MOB XapaKTepUCTUKON U mpuMepamu Gpopm
Pa3sMHOXEHHS OPraHU3MOB
OK 02 Tema Ne2.3. Pa3paboTka 1IeHThI BpeMEHH C
OK 04 OHTOreHe3 KUBOTHBIX U XapaKTEPUCTUKOM 3TANIOB OHTOT€HE3A
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YCJIO0BCKAa

OTZEJILHOM I'PYIIION JKUBOTHBIX U YEJI0OBEKA
10 MUKPOTPYIIIIaM
Tect/onpoc

OK 02
OK 04

Tema Ne2 4.
OHTOreHe3 pacTeHHit

CocraBieHre KU3HCHHBIX [TUKIIOB PACTCHHM
0 oT/Ie]aM (MOXOBHUIHBIC, XBOIICBUIHBIC,
MaropPOTHUKOBUIHBIC, TOJIOCEMEHHBIE,
MTOKPBITOCEMEHHBIE)

OK 02

Tema Ne2.5.

OCHOBHBIC TTIOHATHS T€HETUKU

PazpaboTka rioccapus
Tect

OK 02
OK 04

Tema Ne2.6.
3aKOHOMEPHOCTH
HaCJIEIOBAHHUA

OpoHTaTBHBIN OIIPOC

Tect 1o Bompocam JEKIUU

Pemenue 3aa4 Ha onpezeneHue
BEPOSITHOCTH BO3HUKHOBEHHS
HACJICJICTBEHHBIX MTPU3HAKOB IIPH MOHO-,
TTU-, TIOJIMTHOPHUITHOM M aHATH3UPYIOIIEM
CKpEIIMBAaHUH, COCTABIICHUE
TeHOTUITUYECKUX CXEM CKpEIIBaHU

OK 01
OK 02

Tema Neo2.7.
B3aumonelictBrue reHoB

Tect

Pa3paboTtka rioccapus

Pemenue 3aga4 Ha onpeneneHue
BEPOSATHOCTU BOZHUKHOBEHUS
HACJIEICTBEHHBIX IIPU3HAKOB IIPU
pasnanHx TUIIaxX BSaHMOHeﬁCTBHﬂ T'€HOB,
COCTABJICHUEC 'CHOTHUIITNYCCKUX CXECM
CKpeILIUBaHUsA

OK 01
OK 02

Tema Ne2. 8.
CreruieHHO€e HaCIEA0OBaHNUE
MIPU3HAKOB

Tect

Pa3paboTtka rioccapus

Pemenue 3agau Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHMS
HAaCJEACTBEHHBIX MPU3HAKOB IPU
CLEIIJIEHHOM HaclIeIOBaHUU, COCTaBICHUE
T€HOTUIMYECKUX CXEM CKpellBaHUs

OK 01
OK 02

Tema Ne2.9.
I'eHeTunka mmosa

Tect

Pa3paboTka rioccapus

Pemenue 3amau Ha onpeneneHue
BepOSITHOCTI/I BO3HHUKHOBCHUA
HACJICACTBECHHBIX HpI/ISHaKOB, CHCIINICHHBIX C
II0JIOM, COCTaBJICHHE T€HOTHITMISCKUX CXEM
CKpEIIBaHUS

OK 01
OK 02

Tema Ne2.10.
I'eneTnka yenoBeka

Tect

PazpaboTka rioccapus
Pemenwne 3ana4 Ha onpeseneHue
BCPOATHOCTU BOBHUKHOBCHU A
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HACJICICTBEHHBIX MPU3HAKOB, UCTIONB3YS
METObI T€HETHKH Y€eJIOBEKA, COCTaBICHUE
TCHOTUIHMYECKUX CXEM CKpPCITUBAHMS
[ToaroToBka yCTHBIX COOOIIEHUH C
MIPE3CHTAIMEH O HACIICICTBEHHBIX
3a00JIeBaHUSX YEI0BEKa

OK 01 Tema Ne2.11. Tect
OK 02 3aKOHOMEPHOCTH U3MEHUMUBOCTH |Pelienue 3a1a4u Ha onpeielieHue Tuna
OK 04 MyTalUU IIPU [epeJade HaclIeICTBEHHbBIX
IIPU3HAKOB, COCTaBJIIEHNE T€HOTUIIMYECKUX
CXEM CKpeIIMBaHUs
OK 01 Tema Ne2.12. Tect
OK 02 Cenexuusi OpraHu3MoB Pa3pabotka rioccapus
Pemenue 3anau Ha onpeneneHue
BO3MOYKHOT'O BO3HUKHOBEHMSI
HACJIE/ICTBEHHBIX [IPU3HAKOB 110 CEJICKIUH,
COCTaBJIEHUE TEHOTUITMYECKUX CXEM
CKpEeLBaHUS
Pa3nea 3. Teopus 3Bosmrounn | KontposnbHas pabora “Teopernueckue
aCIEKTbl HBOJIFOLMY KU3HU Ha 3emie’”
OK 02 Tewma 3.1. OpOHTATBHBIN OMPOC
OK 04 HcTopus 3BOIIOLMOHHOTO Pa3paboTka 1eHTHI BpeMEHU pa3BUTUS
Y4EHHUS ABOJIFOLIMOHHOTO YUYEHHUSI
OK 02 Tewma 3.2. OpOoHTATBHBIN OMPOC
MuUKpO3BOTIOLHS PazpaboTka rioccapus TepMHUHOB
OK 02 Tema 3.3. OnenuBaemast TUCKyCCHS
MakposBonronus Pa3paboTka rioccapus TEpMHUHOB
OK 02 Tewma 3.4. ®pOoHTATBHBIN OMPOC
OK 04 Bo3HukHOBEHME U pa3BUTHE [ToaroroBka u npeacTaBiIeHUE YCTHOTO
JKW3HU Ha 3emMIie COOOIIIEHUS 1 JICHTHI BPEMEHH
BO3HUKHOBEHUS M Pa3BUTHS KUBOTHOTO U
pPacTUTENFHOIO MUpa
OK 02 Tema 3.5. OpOHTANTBHBIN OMPOC
OK 04 IIponcxoxneHne 4enoBeKa — PazpaboTka JIeHT BpeMEeHU U MEHTAJIbHBIX
aHTPOIIOTEHE3 KapT Ha BBIOOD:

“BOJIIOLIMS] COBPEMEHHOTO YeJIOBeKa™,
“BpeMs 1 IyTH pacCesIeHHsI YeJI0BEKA 110
wianere”, “BnusiHue reorpaduueckoit
cpenpl Ha MOP(OTIOTHIO ¥ (PUBHOTIOTHIO
yesoBeka”, “UemoBeueckue pachl”,
o0cyxeHue

Pa3pea 4. Ixoorus

KonTpoabnas padora “Teopernueckue
aCleKThI IKOJI0rumn”
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OK 01 Tema 4.1. Tect no skog0rHUEcKUM (pakTopam u
OK 07 Dkonorudeckue GakTopsl U cpesiaM KU3HU OPraHUu3MOB
Cpelbl AKU3HU.
OK 01 Tema 4.2. CocrapieHre cXeM KpyroBopoTa BEILECTB,
OK 02 [Tomynsimust, cooo1iecTBa, HCIIOJIb3YSl MaTepUalIbl JICKIIMHU
OK 07 3KOCUCTEMBI Pemienue npakTHKO-OpUEHTUPOBAHHBIX
pacueTHBIX 3aJaHHi 110 EPEHOCY BEIIeCTBa
Y SHEPI'MH B 3KOCUCTEMAX C COCTABIICHUE
Tpo(pUUECKUX LIeNei 1 mupamMua GMoMacChl
U DHEPTUHU
OK 01 Tema 4.3. OuenuBaemas 1UCKycCus
OK 02 buocdepa - rmobanbHas Tecr
OK 07 9KOJIOTMYECKasl CUCTEMA Pemenue npakTUKO-OpUEHTUPOBAHHBIX
pacueTHBIX 3a7a4 Ha OIpe/ieIeHHe
TUIOIIA/IM HACAXKICHUH JIJIS1 CHIDKEHUS
KOHI[EHTPAIlUU YTJIEKUCIIOTO raza B
aTMoc(epe CBOero peruoHa MmpoKUBaHUs
OK 01 Tema 4.4. Tect
OK 02 BrnusiHre aHTpONOreHHbIX Pemienue npakTuKo-OpuEeHTUPOBAHHBIX
OK 04 dakTopoB Ha Ouochepy paCUETHBIX 3aJIaHUH 110 COXPAHEHUIO
OK 07 MIPUPOJIHBIX PECYPCOB CBOETO PErMOHA
MPOKUBAHUS
OK 02 Tema 4.5. OuenuBaemasi IUCKycCus
OK 04 BnusiHue counanbHo- BrinosiHeHUs MPaKTUYECKUX 3aJaHUI:
OK 07 9KOJIOTUYECKUX (HhaKTOPOB Ha “OrnpezesieHne CyTOYHOTO palmoHa
3J10pPOBbE YEJIOBEKA. nUTaHus”,
“Cozranue MHIMBUYaJIbHOW MAMATKH 110
OpTraHH3aIy palMoHaTbHON (PU3HUECKOM
aKTUBHOCTH
Brinonnenue nabopatopHoi paboThl Ha
BEIOOD:
"YMcTBeHHast pabOTOCTIOCOOHOCTH",
"Bnustaue abnotnyeckux (HakTopoB Ha
4yeoBeKa (HU3KUE U BHICOKHE
TeMmneparypsl)"
*IIpo¢eccuoHanbHO- 3anuTa Keiica: npecTaBiIeHue pe3yJbTaToOB
OPHEHTHPOBAHHO CO/lep:KaHue |pelIeHUs KeHCOB (BBICTYIJICHHE C
Pa3nen 5. buosorust B :KU3HU  |[IpE3EHTAINCH )
OK 01 *Tema 5.1 BrinonHenue kelica Ha aHaIu3
OK 02 buorexHoIOrNY B KU3HU UHpOPMALIUU O HAYYHBIX JOCTHKEHHSX B
OK 04 KaXXJoTo 00JIaCTH TEHETUYECKUX TEXHOJIOTHIA,
IIK 1.2, IIK 1.6 KJIETOYHOW MH)KEHEPUH, TUILIEBBIX

O6uoTexHoiorui (1Mo rpynmnam),
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IIPEACTABJICHUE PE3YIbTaTOB PELICHUS

KEMCoB
OK 01 Tema 5.2.3. BrlnonHenue keiica Ha aHAIN3
OK 02 buotexHnosoruu u pacrenus nH(pOpMaIUK 0 pa3BUTUU OMOTEXHOJIOTHH C
OK 04 WCITOJIb30BaHUEM pacTeHUH (110 TPyIIam),
K 1.2, MPEJICTABICHUE PE3YJIbTATOB PEIICHUS
I[IK 1.6 KEMCoB
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