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Pabouas mporpamma y4eOHON JUCHUIUIMHBI pa3paboTaHa B COOTBETCTBHH C TPEOOBAHHUSMU:

- (QeneparbHOr0 TrOCYJApCTBEHHOTO O00pa30BaTEIbHOrO CTAaHJAApTa CpexHero oOmiero
obpazoBanus (ganee PI'OC COO), yrBepkaeHHOTO IprUKa3oM MUHHCTEpPCTBA 00pa30BaHUA U HAYKH
Poccuiickoit @eneparuu ot 17.05.2012 1. Ne 413 (¢ u3MeHEHUSIMU U IOTIOJTHEHUSIMHU);

- (hemepanbHOrO TOCYJapCTBEHHOTO CTaHIApTa CPEIHETO MPO(ECCHOHAIBHOTO O00pa3OBaHHS
(manee — ®I'OC CIIO) mo cnemmanpHocTH 21.02.02 Bypenue HEPTSIHBIX W Ta30BBIX CKBAXKHH,
YTBEPKACHHOT0 nprukazoM MuHuncrepcTBa npocsemenus Poccniickont denepanun
Ne 836 ot 15 cents16ps 2022 r.;

- paboueli mporpaMMbl BocmuTaHus 1o crnenuaidbHocTH 21.02.02 Bypenue HedTSHBIX U
ra30BbIX CKBaXKUH.

Paccmotpena u onoOpena Ha 3acemanuu [MIK xumudeckux TexHOJIOTHH TPOTOKOT Ne 7 oT
15.03.2024

PazpabGoTunk:
[IpenonaBaTenp BhICIIEH KATETOPUU
NHTex (¢pununana) ®I'bOY BO «OI'Y» Knayc 10.C.

[Ipencenarens ITIK xumMuyecknx TEXHOJIOT UM
[IpenonaBaTens BpICIIEH KATETOPUU
NHTex (punmunana) ®I'BOY BO «OI'Y» Knayc 10.C.

PabGovas mporpamma coriacoBaHa, HWH(OpMAIMOHHOE oOOecredYeHne Y4eOHOW JIMCIMIUIMHBI
COOTBETCTBYET TpEeOOBaHHSM K YCIOBHSM pEajH3allid MPOTPAMMBI IMOATOTOBKH  CIEIHAIICTOB
CpeIHero 3BeHa

3asenyromuii ondauorexoit MHTex (punmana) ®DI'BOY BO «OI'Y» C.B. bakmeeBa



COJAEPKAHHUE

. OBIIASI XAPAKTEPUCTHUKA PABOYE ITPOTPAMMBI YYEBHOM
JUCHUIINHBI

. CTPYKTYPA U COJAEP)XAHWE YYEFHOU JUCHUILJIMHBI

. YCJIOBHUSA PEAJIM3AIIMA YUYEBHOM JUCITATLIIAHBI

. KOHTPO.JIb Y OLIEHKA PE3VJIbTATOB OCBOEHUSI YYUEEHOM
JUCHUTINHBI



1. OBIIASA XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI YYUEBHOM JACHHUTIJINHBI
«BNOJIOT' US»

1.1. MecTo AucuMILUINHBI B CTPYKTYpe 00pa30oBaTeIbHOM MPOrpaMMbl

YueOHas mucruiuimHa «buosnorusy u3ydaercs Ha 0a30BOM ypoBHE B 00IIe00pa30BaTeIbHOM
[UKJIe y4eOHOTO IIaHa OCHOBHOM MpodeccHoHaIbHON 00pa30BaTeIbHOM MTPOrPaMMEI.

1.2. He.]'ll/l U IVIAHUPYEMbIE PE3YJIbTATbl OCBOCHUA NUCHUIIJIMHBI:

Heab: QopmupoBanue y CTYIEHTOB MPEACTABIEHUS O CTPYKTYPHO-(DYHKIIMOHAJIBHOM
OpraHu3aIliH KUBBIX CHCTEM PAa3HOTO PaHTa KaK OCHOBBI MPUHSATHS PEIICHUI B OTHOIIEHUN OOBEKTOB
KUBOW TPUPOIBI U B TIPOU3BOJICTBEHHBIX CUTYAIIHIX.

3agaumn:

1) chopmupoBarh TOHMMAaHWE CTPOCHHS, MHOTOOOpPa3Usi U OCOOEHHOCTEH MKUBBIX CHCTEM
Pa3HOT0 YpOBHS OpPTaHU3AlUM, 3aKOHOMEPHOCTEHN MPOTEKaHUsI OMOJIOTMYECKUX MPOLIECCOB U SIBJICHUMN
B OKpYXarolllel cpene, LEeJOCTHON HaydyHOM KapTHHBI MUpPA, B3aWMOCBSI3M U B3aUMO3aBHCHUMOCTHU
€CTEeCTBEHHBIX HaYK;

2) pa3BUTh YMEHHs OIpPENeNsTh *XUBbIE OOBEKTHl B MPUPOJE; MPOBOAUTH HAOIIOAEHHUS 3a
HKOCHCTEMAaMH JUIS BBISBICHUS €CTECTBEHHBIX W aHTPOIIOTCHHBIX HM3MEHEHWH, MHTEPIPETHPOBATH
pe3ynbTaThl HAOTIOICHUH,

3) copmupoBaTh HABBIKM MPOBEACHHS MPOCTEHIINX OMOJIOTMYECKUX HKCHEPUMEHTATbHBIX
HCcCce0BaHUM C COOMIOICHUEM TTpaBUJI O€30MacHOT0 00paIeHHs C 00BEKTaMH U 000PY/I0BAHUEM;

4) pa3BUTh YMEHHUS HCHOJIb30BaTh MH(POPMALMIO OMOJIOTHUYECKOTO XapakTepa W3 pa3iIudHbIX
HCTOYHUKOB;

5) chopMupoBaTh YMEHUS MPOTHO3UPOBATH MOCIEACTBHSI CBOCH NEATEIILHOCTH 110 OTHOILICHHUIO K
OKpYXarollel cpene, COOCTBEHHOMY 3/J0POBbIO; OOOCHOBBIBATh M COONIOJATh MEphbl MPO(UIAKTUKU
3a00JIeBaHUIA.

6) copmupoBaTh NOHUMAHUE 3HAYMMOCTHU JOCTHXKEHUI OMOJIOTHYECKOM HayKH M TEXHOJIOTHI B
MPAKTUYECKON JIEATEIILHOCTH YEeJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTUH U
arpoOUOTEXHOJIOT UA.



1.2.2. [Imanupyemble pe3yabTaThl 0CBOCHHUSI Y4eOHOMH MM CIUIIINHBI

Koxu IInanupyemble pe3yJIbTaThl 0CBOCHHS TUCHMIINHBI
HAaUMeHOBaHHe
$popmupyemebIx O6mue JluCuMIIMHAPHbIE
KOMIeTeHI Ui
OK 01. Beibupars | B yacTu Tpy/10BOro BOCHUTAHUS: c(OpMHUPOBAHHOCTh 3HAHUH O MECTE€ W pOJM OHOJIOTHM B
CIIOCOOBI  PEIICHHUS | - TOTOBHOCTP K TPYAy, OCO3HAHHE IEHHOCTH MAacTepCTBa, | CHCTEME HAyJHOTO 3HAHUS; (DYHKIHOHAIBHOH TI'PAMOTHOCTH
afad _ | Tpynomobue; YeI0BEKA JUIS PEIICHHS )KU3HEHHBIX TPOOIIEM:;
npodeccuoHaIbHOM . .
- TOTOBHOCTh K aKTHUBHOW JESITEIHHOCTH TEXHOJOTMYECKOW W | CPOPMHPOBAHHOCTH  YMEHHS  PAaCKpBIBaTh  COJEpIKaHUE
NEeSITeIbHOCTH . .
mpuMermTensEo k| COUHMATBHOM  HaNpaBIeHHOCTH, CIIOCOOHOCTh ~ MHHIIMUPOBATh, | OCHOBOIOJATAIONINX OHOJOTUYECKUX TEPMUHOB M TIOHSTHIA:
Pa3IMIHBIM TUTAHUPOBATh W CAMOCTOSTENILHO BBITIOJHATh TAKYIO IESTELHOCTD; | KHU3Hb, KIETKa, TKaHb, OpPraH, OPTaHWU3M, BHI, TOMYIISIN,
KOHTEKCTaM - MTHTEPEC K pa3IMuHbIM cdhepam NpodecCHOHaTEHOMN ACSITEIBHOCTH, | DKOCHCTeMa, OuorieHo3, Ouocdepa; wmertabomusm  (oOmeH
OmmaneHne  yHHMBEPCATbHBIMH  y4eOHBIMH  TO3HABATEIHHBIMH | BEIIECTB U MIpeBpaleHe SHEpPruu), roMeocTas
JNENCTBUSIMMU: (camoperynsus), OuocuHTe3 OenKa, CTPYKTypHas OpraHu3alus

a) 0a30Bble JIOTHYeCKHe JIeilicTBUS:

- CaMOCTOSITENIFHO (DOPMYITHPOBATh M aKTyaIH3UpPOBaATh MPOOIIEMY,
paccMaTpuBaTh €e BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBCHHBIH NpPU3HAK WM OCHOBAHUS IS
CpaBHEHUS, Ki1accupuKanuu u 0000IICHUS;

- OmpeneNaTh IedH JAeATEIBHOCTH,
KPUTEPHUH UX TOCTHKCHUS;

3aJaBaTh MapaMeTpbl H

- BBISBJIATH 3aKOHOMEPHOCTH U IMPOTHBOPEUHUS B pACCMAaTPHBAEMBIX
SIBIICHHSIX;

- BHOCHTb KOPPEKTHUBBI B AEATEIBHOCTH, OLCHHBATH COOTBETCTBHE
PE3yJIbTATOB LIEJISIM, OIICHUBATh PUCKH MOCIIEACTBUI NeITEIbHOCTH;
- pa3BHBaTh KPEATHBHOE MEBIILICHHE INPH PELMICHUH >KU3HEHHBIX
npobiaem

0) 0a30BbI€ HCCJIEI0BATEILCKHE e CTBUSI:

- BJIAJCTh HABBIKAMHU Y4YEOHO-HCCIICAOBATEIILCKON W TPOCKTHOM
JeSITEITbHOCTH, HABBIKAMU pa3peiieHust pooeMm;

- BBISIBJIATH TMPUYMHHO-CIICACTBEHHBIE CBS3M W aKTyaJH3UPOBATh

JKHUBBIX CHCTCM, JUCKPCTHOCTD,

(penmponykiws),
OHCPro3aBUCUMOCTD,

caMoperyJsnus,
CaMOBOCIIPONU3BCACHUC HaCJICACTBCHHOCTD,

W3MEHYUBOCTb, poCT ©  pa3BUTHE,
YpOBHEBAsI OpPraHu3aIus;

c(hOpMHUPOBAHHOCTh
OCHOBOIIOJIAT AFOIIUX

KJIETOYHOU, XPOMOCOMHOM,

YMCHUS pacKpbIBaTh coJiep kaHue
OMOJIOTHYECKHX TEOpUHA |
MYTallUOHHOM, ABOJIIOLMOHHOM,

THUIIOTC3:

MIPOUCXOKICHUS KU3HU U YEJIOBEKA;
c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATh OCHOBOIIOJIAraroIIme
Ounosornueckne 3akoHbl M 3akoHoMepHocTH (I'. Menmens, T.
Moprana, H.W. BaBunosa, D. I'ekkenss, @. Mromnepa, K. bapa),
IrpaHUlIbl KX TPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

npuoOpeTeHue MPUMEHEHUS METOJ0B
HAy4YHOTO TO3HAHUS, UCTIOJIB3YEMbIX B OHMOJIOTHH: HAOIIOICHUS
CHUCTEM, TIPOIIECCOB U  SIBJICHUI;
OpraHu3alii ¥ TPOBEICHHUS OMOJIOTHMYECKOTO SKCIICPUMEHTA,

OIIbITa OCHOBHBIX

n  OIIMCaHus  JKHBBIX

BBIABUKCHHNA  T'HMIIOTE3, BBISAABJICHU A 3aBUCHUMOCTHU MCKAY




321,[[21‘-1}/, BBIABUI'AaTh T I/IHOTe3y cec peH_IeHI/ISI, HaXOIUThb apFYMeHTBI
JUI TOKA3aTeNbCTBA CBOMX YTBEPXKICHHIA, 3a/1aBaTh MapaMeTpbl U
KPUTEPUU pELICHNUS;

- aHaJII/I3I/IpOBaTI) HOJIy‘IGHHI)Ie B XO/I€ peIIIeHI/ISI 3a1a4Yn pe3y.]H)TaTI)I,
KpI/ITI/I‘-IeCKI/I OIICHUBATh HUX I[OCTOBepHOCTB, HpOFHOBI/IpOBaTI)
N3MCHCHHC B HOBBIX YCJ'IOBI/IHX;

- YMCTI) HCpCHOCI/ITI) 3HAHUS B HOSH&B&TGHBHYIO 158 HpaKTI/I‘-IeCKYIO
001aCTH KU3HEICITSILHOCTH,

- YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

- BBIJIBUI'aTh HOBBIC HJICHU, npennaraTL OpI/IFI/IHaJ'[I)HI)IG moaxoabl U
peIICHHUS;

- CIIOCOOHOCTH MX MCHOJIBL30BAHMS B I03HABATEILHON U COLMATBLHOM
MIPaKTUKE

UCCIICTyeMbIMU  BEIUYMHAMHU, OOBSCHEHUS  MOJYYECHHBIX
pe3ynbTaToB U (HOpPMYIMpPOBAHUS BHIBOJIOB C HCIOJIb30BAHHEM
HaYYHBIX [MOHATUNA, TEOPUH U 3aKOHOB;

c(hOpMUPOBAaHHOCTh  YMEHUS

KJICTOK

BBIJCIIATH CYHICCTBCHHBIC

IPU3HAKU  BUPYCOB, JYKapHUoT;

OJIHOKJICTOYHBIX W  MHOT'OKJICTOYHBIX OpPraHu3MOB,

MPOKAPUOT U
BHJIOB,
OMOTEOIIEHO30B M IKOCHUCTEM; OCOOEHHOCTH MPOIIECCOB OOMEHa
BEIIECCTB M TPEBpAIICHHUS JHEPTHH B KIETKE, (DOTOCHHTE3A,
TUTACTUYECKOTO W DHEPreTUYECKOro OOMEHa, XEMOCHHTE3a,
MHUTO3a, Mei03a, OIJIOJIOTBOPCHHMS, PAa3BUTHS U Pa3MHOKCHUS,
WHAUBUAYAIbHOTO pa3BUTHS OpraHu3Ma (OHTOTeHe3a), OOphObI
3a CYIIECTBOBAHHE, €CTECTBEHHOTO OTOOpa, BHJI000OpPA30BaHUH,
MPHUCITIOCOOJICHHOCTH OPraHW3MOB K cpejie OOWTaHWS, BIMSHUS
KOMITOHEHTOB U3MEHEHUI B

OKOCHUCTEM, AHTPOIIOICHHBIX

IKOCHUCTEMaX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB U
MpeBpalieHue YHEPruu B Onocdepe;

c(hOpMUPOBAaHHOCTh YMEHHMsI pEIIaTh OMOJOTUYECKHE 3aauu,
COCTaBJISITh TEHOTUITMUYECKHE CXEMBI CKPEIIUBAHUS JUISI Pa3HBIX
TUIIOB HACJICJIOBAHUS TIPU3HAKOB y OPraHU3MOB, COCTaBIISATH
CXEMBI TIEpeHOCa BEIIECTB M DHEPrUU B JKOCHUCTEMax (IIeru

NUTaHMsA, ITMIICBBIC CeTI/I)

OK 02.
Hcnons3oBars
COBPEMEHHBIE
CpelacTBa  TIOMCKAa,
aHaim3a u
HMHTEPIPETAINH
uHpopMaIuu u
nH(pOpPMAMOHHBIE
TEXHOJIOTUU TUIS
BBITIOJTHEHUS  3a/1a4
npodeccruoHaIbHON

B 00/1acTH IEHHOCTH HAYYHOT' 0O MMO3HAHUSA:

- C(l)OpMI/IpOBaHHOCTB MHPOBO33PCHHA, COOTBCTCTBYIOLICTO
COBPEMCHHOMY YpPOBHKO Ppa3BUTHUS HAYKHU H O6IJ.ICCTB€HHOI>1
IPaKTUKH, OCHOBAHHOI'0O Ha AUAJIOrC KYJIbTYP, CHOCO6CTBYIOH_IGFO
OCO3HaHHIO CBOCTO MECTa B MOJIMKYJIBTYPHOM MHPE;

- COBCPUHICHCTBOBAHUC SI3BIKOBOM M YHMTATEIbCKOM KYJIbTYPBI KakK
cpeacrsa B3aHMO/JICHCTBHS MCKAY JIFOAbMHU U TIO3HAHUA MHPA;

- OCO3HAaHHUEC NI CHHOCTHU HaquOﬁ ACATCIIBHOCTU, TOTOBHOCTH
OCYIICCTBJIATL IMPOCKTHYHO M HCCICHOBATCIBCKYIO OCATCIBHOCTDH

HHIWBUAYAJIBHO U B I'PYIIIIC,

c(hOpMHUPOBAHHOCTh yYMEHUMI KPUTHUYECKH OLICHUBATh
uH(pOpMaIIMI0 OHOJOTMYECKOTO COJIEp)KaHUs, BKIIOYAOLIYIO
MICEBJOHAYYHBIE 3HAHUS U3 PA3IUYHBIX MCTOYHUKOB (CpElCTBa
MaccoBOi HMH(pOpMAIMKM, HAYYHO-TIOMYJISIPHBIE MaTepHallbl);

UHTEPIIPETUPOBATh  JTHYECKHE  aCIEeKThl  COBPEMEHHBIX
UCCIICIOBAaHU B  OWOJIOTHH, MEIHMIIMHE, OWOTEXHOJIOTHH,
paccMaTpuBaTh  IJIOOANTbHBIE  DKOJOTHUYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOpPMUPOBATH TI0 OTHOIICHUIO K HUM
COOCTBEHHYIO MO3HIIHIO;

cOPMHUPOBAHHOCTh ~ YMEHHI  CO3/1aBaTh  COOCTBEHHbBIC




JACATCIBHOCTH

OBnaseHne  yYHUBEPCATbHBIMH  Y4eOHBIMH  TIO3HABATEIBHBIMU
JCUCTBUSAMU:

B) pa6ora ¢ uHgopmanmeii:

- BIQJICTh HABBIKAMH TIOJMYYCHHS HWHQPOPMAIMU W3 HCTOYHHKOB
pPa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYILECTBJISITh TIOUCK, aHaJu3,
CUCTEMATH3AIMI0 W HHTEPHPETAUI0 HHPOPMANMHA PA3ITAIHBIX
BHJIOB U (DOpPM TIIpE/ICTABIICHHUS;

- CO3/[aBaTh TEKCTHI B Pa3IUYHBIX (hopMaTax ¢ y4eTOM Ha3HAYEHUS
WHpOpMAIIUU © T1IEJIEBOW AayAUTOPUHU, BBHIOUpPAs ONTHUMAIbHYIO
(dhopmy TIpeACTaBICHUS U BU3YAIH3alIUN;

- OIICHWBATh JIOCTOBEPHOCTh, JIETUTUMHOCTh HH(POPMAINH, €€
COOTBETCTBHE MTPABOBBIM M MOPATHHO-3TUYECKHUM HOPMaM;

- HCTIOJTh30BATh cpencTBa nH(pOpMAITMOHHBIX u
KOMMYHUKAITMOHHBIX TEXHOJIOTMH B PEIIEHWH KOTHUTHUBHBIX,
KOMMYHHMKATHUBHBIX M OpPraHU3allMOHHBIX 3a7ad C COOJII0JIEHUEM
TpeOOBaHUN HOPrOHOMUKH, TEXHUKM OE30MaCHOCTH, THUTUEHBI,
pecypcocOepexeHusi, NPaBOBbIX H OSTHYECKHX HOPM, HOPM
WH(POPMAITMOHHOM 06€30TacHOCTH;

- BIIAQJETh HABBIKAMHU pACIO3HABAHMS U 3allUThl WHGOpMaLUH,
nH(OPMaIMOHHON 6€30MaCHOCTH JTUYHOCTH

NUCbMEHHBIE M YCTHBIE COOOIIEHHSI Ha OCHOBE OMOJIOTMYECKOM
uHpOpMALlMM U3  HECKOJBKUX  HCTOYHHUKOB, TI'PAMOTHO
MCII0JIb30BaTh NOHITUHHBIN anmnapar OMoJ0Tuu

OK 04. 5ddexTuBHO

B3aMMO/ICHCTBOBATh
u pabortatb B
KOJUICKTHBE u
KOMaHJ1e

- TOTOBHOCTh K  CaMOpPa3BHUTHIO, CAMOCTOSATEIBHOCTH |
CaMOOTIPEICIICHUIO;

-OBIIaJICHHE HaBBIKAMH y4eOHO-UCCIIE0BATENBCKOM, MPOEKTHON U
COLIMAJILHOM JeATENHHOCTH;

OsBjaaaenue YHHBEPCAJIbHBIMU KOMMYHUKATHBHBIMU
JefCTBUSIMH:

0) coBMecTHasl 1eATEJbHOCTD.

- TOHMMAThb MW HCHOJb30BATh MPEUMYLIECTBA KOMAaHJIHOU H
WHIUBUIYAIbHOU PaOOTHI;

- MIPUHUMATH LEJIM COBMECTHOM NEATEIbHOCTH, OPTaHU30BBIBATh U
KOOPAMHUPOBATH JIEHCTBUS MO €€ JOCTHIKEHHMIO: COCTaBJIAThH IUIaH

an06peTeHHe OIlbITa  IMPUMCHCHUA OCHOBHBIX MCTOJ0OB
HAaY4YHOT'O IIO3HAHUs, UCIIOJIb3YCMbIX B OHOJIOrHH: Ha6J'IIOI[eHI/I$I
H  OIlMCaHHA  KUBBIX CHUCTCM, IIPOLOCCCOB H HBHGHI/Iﬁ;
OopraHu3anvi M IIPOBCACHHA OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIABMIKCHUS  T'UIIOTE3, BbBIABJIICHUA  3aBUCHUMOCTH  MCIKIY
HUCCIICAYCMbIMU BCIMYHMHAMHU, 00BsACHEHUS MMOJTY4YCHHbBIX
pEe3yJIbTaTOB U Q)OpMYJ'II/IpOBaHI/Iﬂ BBIBOAOB C HCIIOJIB30BaHHECM
HAaYYHBIX HOHHTHfI, TCOpI/Iﬁ X1 3aKOHOB




JNEUCTBUM, PaACIpPEIEIATh POJIUM C Y4YETOM MHEHHI YYaCTHUKOB
00CyX/1aTh pe3yabTaTbl COBMECTHOH palboTHI;

- KOOPAMHUPOBATH U BBINOJHATH PadOTy B YCIOBHUSIX PEAJbHOTO,
BUPTYAJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;

- OCYHIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IIOBEJACHUE B
Pa3IUYHBIX CUTYalUsIX, MPOSIBISATH TBOPYECTBO M BOOOpPaKEHHE,
OBITH MHUITMATUBHBIM

OBJjajieHUe YHUBEPCAIbHBIMU PEryJIATHBHBIMY J€lCTBUAMM:

') IPUHSATHE ceOsT M IPYTUX JHOAeii:

- MPUHUMATh MOTHBBI U APTyMEHTHI JPYrUX JIOJCH MpU aHaIU3e
pe3yinbTaTOB AEATENBHOCTH;

- IPU3HABATh CBOE MPABO M MPABO APYTUX JIOJEH HA OMHMOKH;

- pa3BUBaTh CHOCOOHOCTH MOHMMATh MHP C TO3UIHUU JPYrOro
4eJI0BEKa

OK 07.
ConeiicTBOBATHL
COXpaHEHUIO
OKpy)Karouen

Cpenpl,
pecypcocOepekeHH
10, MIPUMECHSATH
3HAHUA 00
H3MEHEHUHN KJIMMAaTa,
MIPUHIIATIBI
OCpPEKITUBOTO
MIPOM3BO/ICTBA,

3¢ HEeKTUBHO
JIEWUCTBOBATH B
Ype3BhIYANHBIX
CUTYaIUSIX

B 001acTHIKO0J0INY€CKOr0 BOCITUTAHUA:

- c(hOpPMHUPOBAHHOCTh JKOJOTHYECKONH KYJIBTYPHI,
BIIUSIHUSL COLMAITLHO-DKOHOMHYECKHX TPOIIECCOB HAa COCTOSIHHE
NPUPOAHON M  COUMAIBHOW Cpenpl,
XapaKkTepa SKOJOTHUECKHUX MPooIIeM;

- TUTAHUPOBAHKE M OCYIIIECTBJICHHUE JICUCTBUIN B OKPYXKAIOIICH cpelie

IIOHUMAaHHEC

OCO3HaHHWE TJI00AJIBLHOTO

Ha OCHOBE 3HaHUS 1IeJIel YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA;
AKTUBHOE HEMNpUATHE ACHCTBUI, MPUHOCAIINX BPEA OKpYXKaIOIIeH
cpene;

- yMEHHE TMPOTHO3UPOBATH HEOIATOMPUATHBIE DSKOJOTUYECKHE
MOCJIEJICTBUS MPEANPUHUMAEMBIX IEHCTBUHN, MPEIOTBPAILATh UX;

- pacimupeHue OTIbITa JeSITeIbHOCTU 9KOJIOTUYECKOM
HaMpaBJIEHHOCTH;

- OBJIaJICHHUC HAaBBIKaMH WCGHO'HCCHCHOBaTeHLCKOﬁ, HpOCKTHOﬁ )51
COIIMATBLHOM JeSITEeIbHOCTH

c(hOpMUPOBAHHOCTh YMEHHUSI TNPUMEHSTH IOJTYyYCHHBIC 3HAHUS
JUIsT OOBSICHEHUSI OMOJIOTHYECKUX TPOILIECCOB WM SIBICHUM, IS
MPUHATHS TIPAKTUYECKUX PEIICHWH B TOBCEIHEBHOM XKU3HH C
1eJIbI0 00ecTieYeH s OE€30TTaCHOCTH CBOETO 3/I0POBbS M 37I0POBBS
OKPYXKaIOIIUX JIIOJIeH, COOIOCHUST 30pOBOTO 00pa3a >KU3HH,
HOPM TPaMOTHOTO TIOBEACHHS B OKPYKAIOIIECH PUPOIHON
cpene; IMOHUMAaHUeE HEOOXOIMMOCTH HCHOJIL30BaHUs
JOCTH)KECHUH COBPEMEHHOM OHOJIOTMM W OMOTEXHOJOTHHA IS
PaIMOHAIBHOTO MPUPOIOTIOIH30BAHUS




2. CTPYKTYPA U COJAEP KAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM QMCHUILIMHBI M BBl y4eOHOH padoThl

Bua yueOHo# padoThl

O0beM B yacax

O6beM 00pazoBaTENbHOMN MPOTPaMMBbl 72

B T.4.

TEOPETHUYECKOE O0yIEeHNE 40
MPAKTUYECKHUE 3aHATHS 28
CamocTtosrenpHas padoTta 4

IIpomexxyrouHas arrecTanus B GopMe 3a4eTa ¢ OLEHKOM




2.2. TemaTnyeckuii IjIaH u CodepiKaHue TUCIHUIIJINHBI

HaumenoBanue O0bem | Dopmupyembie
pa3eI0B u Tem Coaep:xanne yueOHOro MaTepuana, NpaKTHYeCKHe 3aHATHS wacop | KoMmeTeHummH
1 2 3 4
Paznen 1. Kietka — cTpyKTypHO-QYHKIMOHAILHASA €IUHULA 5KUBOT0 22
Tema 1.1. OcHoOBHOe coiepKaHue 2 OK 02
buonorus kax Teoperuueckoe o0yuenmue: 2
HayKa. Obmas CoBpemeHHBbIE OTpaciy OMOIOrn4ecKux 3HaHuil. CBA3b OMOJOTMM C APYrMMH HayKaMu: Onoxumus, ouodusuka, OMOHUKA, 2
XapaKTepruCTHKa reroreorpadus u aAp. Poab W Mecro Ouosiorud B (OPMHPOBAHMM COBPEMEHHON HAydyHOW KapTHHBI MHpa. YPOBHHU
JKU3HU OpTraHM3anny )XUBOM MaTtepun. O0mIas XapakTeprCTUKA XKU3HHU, CBOICTBA KUBBIX CHCTEM. XUMHUYECKUN COCTaB KIIETOK.
Tema 1.2. OcHoBHOe coiepKaHue 2 OK 01
CtpyKTypHO- Teopernueckoe o0yueHue: 2 OK 02
(GyHKIMOHaNTbHAS Kunerounas teopus (T. IlIBann, M. llneiinen, P. Bupxos). OcHOBHBIE MONOXEHNUS COBPEMEHHON KJIETOYHON TeOpHH. THIIBI OK 04
Opranusanus KJIETOYHON OpraHW3alliy: MPOKAPHOTHYECKUI W 3yKapHOTHUecKHil. OIHOKIETOYHbIE M MHOTOKJIETOYHBIE OPTaHWU3MEIL.
KIICTOK Crpoenne mpokapuoTHueckoil kierku. CTpoeHme 3yKapHOTHYecKod KieTkH. Hexierounsle (opmbl KH3HU (BUPYCHI,
Oakrepuodarn).
Tema 1.3. OcHoBHoOE cojepsKaHne 12 OK 01
CtpyKTypHO- TeopeTnueckoe o0yueHue: 2 OK 02
(yHKIHOHAIBHBIE Xpomocomnasi Teopust T. Moprana. CrtpoeHne XpomMocoM. XpPOMOCOMHBIM HabOp KIIETOK, TOMOJOTHYHBIE U
(akropst HEroMOJIOIMYHBIE XPOMOCOMBI, TAIUIOWHBIN U TUIIONAHBIN HA0Op.
HacneaCcTBCHHOCTH | Hykmennossie kucnotel: JJHK, PHK Haxokmenwe B KieTke, HX CTpoeHHE W (YHKIHWH. MaTpudHbIe MPOLECCHl B KIETKE: 2
perurKanus, OMOCHHTE3 OeNKa, perapartusl.
IIpakTH4YecKkue 3aHATHA: 8
1. Pemenne 3amay Ha ompeneneHue IMOCIEN0BaTEIbHOCTH HYKJICOTHAO0B, aMHUHOKHCIOT B HOPME U B Cllydyae M3MEHEHHUS 4
nocienoaTenbHocTy Hykineotuaos JHK.
2.I'enerndeckuii KOA U ero CBOICTBA. 4
Tema 1.4. OcHoBHOE cojiep:kaHne 2 OK 02
OOMeH BelecTB U Teopernueckoe o0y4enue: 2
npeBpaiieHue [lonsitne ™erabomu3M. ACCUMHISIOUS M JUCCUMIIIILIMS — JBE CTOpOHBI MeTaOonm3ma. Tumbl oOMEHa BEIECTB:
SHEPruu B KIIETKE aBTOTPO(HBIN U TeTepoTpOodHBIH, a3pOOHBIH 1 aHa’poOHBIH. [InacTudeckuit ooMeH. PoTocuHTE3. XEMOCHHTES.
Tema 1.5. OcHoBHOE cojiep:KaHne 4 OK 02
YKV3HEHHBIH UK Teopernueckoe o0yueHue: 2 OK 04

KJIeTKU. MUTO3.

Knerounrrii [UKII, €ro MCPHUOJBbI. MI/ITO3, €ro craauu U Nporucxoasamuce mpoueccehl. Bbuonornueckoe 3HaueHne MUTO3A.




Meiio3 Meiio3 u ero craauu. [loBenenue xpomocom B meiioze. Kpoccunrosep.
IpakTHYecKne 3aHATHS: 2
3.bruonornueckuii cMpIch Melo3a. 2
Paznen 2. CTtpoeHue u (pyHKUMH OPraHu3Ma 24 OK 02
Tema 2.1.Ctpoerne | OCHOBHOE coepKAHUE 4 OK 04
OpraHu3mMa Teopernueckoe o0y4eHue: 4
MHOroKJIeTOUHbIE OpraHU3MBL. B3anMOCBSI3b OpraHOB M CHCTEMBI OpPraHOB B MHOTOKJIETOYHOM opraHusme. ['omeocras
OpraHu3Ma  ero mojjepkaHue B mpolecce KU3HEACATEIbHOCTH.
Tema 2.2. OcHoBHOe coiepKaHue 8 OK 02
dopmbl Teopernueckoe o0y4eHue: 2
PasMHOXCHUA ®opMbI pa3MHOXKEHHUSI OpraHU3MOB. Buipl Oecrionoro pasmuoxenus. [lonoBoe pasmHoxkenne. I 'aMmeTorenes y >KMBOTHBIX.
OpraHu3MOB Cuepmarorenes u ooreHes. CTpoeHwHe MOIOBEIX KJIETOK. OII00TBOPEHHE. 2
IIpakTHYeckne 3aHATHS: 2
4.Becrionoe u MoJI0BOE pa3MHOXKEHHE. 4
Tema 2.3. OcHoBHOe coiepKaHue 2 OK 02
Ontorenes Teopernueckoe o0y4eHue: 2 OK 04
pacreHui, WnguBuayanbHOoe pa3BUTHE OpraHu3MoB. OMOpuworeHe3 u ero craguu. [loctamOpuonansublii mepuoxa. Craauu
JKUBOTHBIX U MTOCTAMOPHOHATIBFHOTO Pa3BUTHS Y JKMBOTHBIX M denoBeka. [Ipsimoe n HempsMoe pa3BuThe. buomornueckoe crapeHue u
YeoBeKa cMmepTh. OHTOreHe3 pacTeHHH.
Tema 2.4. OcHoBHOE cojepKaHne 4 OK 02
3aKOHOMEPHOCTH Teoperuueckoe o0yueHue: 2 OK 04
HacJIe1I0BaHUs OcCHOBHBIE TIOHATHS TEHETHKH. 3aKOHOMEPHOCTH o00pa3oBaHUs ramer. 3akoHbl [. Menxgens (MoHOTHOpHIHOE W
TTOIMTHOPHUIHOE CKpemnuBanue). B3amMmonetictBue reHoB. 3akoHbl T. Moprana. CrerieHHOE HaclIeIOBAaHHWE TCHOB,
HapyIlIeHue cueruienna. HacinegoBanue Mpu3HAKOB, CIEIIEHHBIX C ITOJIOM.
IIpakTH4YecKkue 3aHATHA: 2
5. Pemenme 3amad Ha omnpenereHHEe BEPOATHOCTH BO3HWKHOBEHMSI HACIEICTBEHHBIX MPH3HAKOB IPH MOHO-, JH-,
MTOMUTHOPHUTHOM Y aHATTU3UPYIOIIEM CKPEIINBaHNH, COCTABIICHHIE TeHOTHITHYECKIX CXEM CKPEIUBaHUSI.
Tema 2.5. OcHoBHOE cofiep:kaHne 2 OK 01
CuemnieHHoe IIpakTH4YecKkue 3aHATHSA: 2 OK 02
HacJIe/IOBaHHe 6.Pemenne 3amad Ha oOmpeneneHWE BEPOSTHOCTH BO3HWKHOBEHHSI HACIEIACTBEHHBIX MPU3HAKOB TIPH CIICTIICHHOM
MIPU3HAKOB HaCJIeJOBaHHUH, COCTABIICHUE TEHOTUITMYECKUX CXEM CKPEIINBaHUS.
Tema 2.6. OcHoBHOE cojiep:KaHne 4 OK 01
3aKOHOMEPHOCTH Teopernueckoe o0y4enue: 2 OK 02




W3MEHYMBOCTH WzMeHunBOCTh MPU3HAKOB. BUIBI M13MEHYMBOCTH: HACIEACTBEHHAS U HEHACTIEACTBEHHAs. 3aKOH TOMOJIOTHYECKHX PS/IOB B OK 04
HacnencrBenHol m3meHunBoctd (H.U. BaBuioB). MyTtaunoHHasi Teopusl M3MEHYMBOCTH. BHIbpl MyTanuii ¥ IpUYUHBI UX
BO3HHKHOBeHHUs. Kapuorun uenoBeka. HacnemcTBeHHble 3a0oneBaHusi uenoBeka. ['@HHBbIE M XPOMOCOMHBIE OOJE3HH
yenoBeka. bojie3Hu ¢ HacnencTBEHHON NMpeApacionoKeHHOCThI0. 3HaYeHNe MEANIIMHCKON TeHEeTHKU B IIPEAOTBpAIleHUH U
JICYCHUN TEHETHIECKUX 3a00JIeBaHUI YETOBEKa.
IIpakTHYecKkne 3aHATHSN: 2
7.Pemienne 3amay Ha oOnpeAeNeHHE TUNAa MyTallMd TPH [epefade HacHeNCTBEHHBIX IPHU3HAKOB, COCTaBIICHUE 2
TeHOTUITUYECKHX CXEM CKPEIIMBAHUSI.
Pa3nen 3. Teopus 3BoIOIUM 6 OK 02
Tema 3.1. Uctopusi | OcHOBHOE coep:KaHue 2 OK 04
3BOJTIOLIMOHHOTO Teoperuueckoe o0yuenmue: 2
Y4EHUSI. [epreie sBomronnonnbie kornenyu (K.b. Jlamapk, XK.JI. Broddon). DBomonuonnas teopust Y. Jlapeuna. CuHTEeTHYECKAS
Mukpo3BosrOLHs TEOpUsl DBOJIOIIMU U €€ OCHOBHBbIE MONOXKEHUsA. MukposBoonua. [lomynsuus kak 3aeMeHTapHasl €AUMHUIIA SBOJIOIUU.
'enernyeckne OCHOBBI PBOJIOIMU. DJIeMEHTapHbIe (HaKTOPhI IBONIONUHU. EcTecTBEHHBINH 0TOOp — HANpPABISIOMUI (pakTop
3BOMOLIMK. BumoobpazoBaHue Kak pe3ybTaT MUKPOIBOITIOIIH
Tema 3.2. OcHOBHOe coiepKaHue 2 OK 02
MakpoaBosronusi. Teoperuueckoe o0yueHue: 2 OK 04
Bosuuknosenue u Makpoasomtonuisi.  PopMBI B OCHOBHBIE HampaBiieHHs MakpodBomiorun  (A.H. CeseprioB). Ilytm  moctrkeHus
Pa3BUTHUC )KU3HU HA | OGmonormdeckoro mporpecca. CoxpaHenue OmopaszHooOpasus Ha 3emiie. ['MmoTe3bl W TEOPHMH BO3HUKHOBEHWS >KM3HH Ha
3emne 3emne. [losBiaeHMe MEpBBIX KIETOK M WX 3BONIONUS. IIpokapmoTel m 3ykapmoThl. [IpomcxokIeHre MHOTOKJIETOYHBIX
OpraHn3MOB. BO3HIKHOBEHNE OCHOBHBIX I[aPCTB DyKApHOT.
Tema 3.3. OcHoBHoOE cojep:KaHne 2 OK 02
ITpoucxoxnaenuede | TeopeTuyeckoe ooyueHue: 2 OK 04
JIOBEKa — AnTpomonorusi — Hayka o demoBeke. (CucTeMaTWdeckoe MOJOKeHHe dYenoBeka. CXOACTBO W OTIWYHSA HEIOBEKa C
aHTPOIIOTEHE3 KUBOTHBIMH. OCHOBHBIE CTAJIIF AHTPOIIOTEHEe3a. DBOIIOIMS COBPEMEHHOT0 YenoBeka. UenoBedeckue packl M UX €IUHCTBO.
Bpewms u myTtH paccenenus yenoBeka 1o maHere. [[pucnoco0neHHoCcTh YenoBeka K pa3HbIM YCIOBUSM CPEIbI.
Paznen 4. Dxonorus 14
Tema 4.1. OcHoBHOE cojiep:KaHne 2 OK 01
OKOIIOru4ecKue Teoperuueckoe o0yuenue: 2 OK 02
(axTopsI U cpespl Cpensl oOWTaHHS OPraHW3MOB: BOJHAS, HA3€MHO-BO3JyITHAs, TIOYBEHHAs, BHYTPHUOPTaHW3MEHHas. (DH3MKO-XUMUYECKHE OK 07
KU3ZHU ocoOeHHOCTH cpen oOuTaHWsi opraHu3MoB. [lpucrocoOneHws OpraHM3MOB K JKM3HHM B pasHbIX cpenax. [loHsTue
akonorndyeckoro ¢akropa. Kraccudukamus skomorndeckux ¢akropoB. llpaBuno mumammyma 1O. JlnOmxa. 3akoH
tonepantHocTH B. lllendopna.
Tema 4.2. OcHoBHOeE coiep:kaHHe 2 OK 01




[onynsuus, Teoperuueckoe o0yuenmue: 2 OK 02
coo011ecTBa, DKoJNoruueckas XapakTepPUCTUKA BUAA W MOMYJISALUH. DKOJOTMYecKas HHINA BHJA. DKOJOTMYECKHE XapaKTePUCTUKH OK 07
9KOCUCTEMBI nomysinuy. CooOmiecTBa M 9KOCHUCTEMBI. bHOIEHO3 W ero cTpykTypa. CBs3M MEKIy OpraHu3MaMH B OHOIICHO3E.

CTpyKTypHBbIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOIYLIEHThI, KOHCYMEHTHI, peAylleHThl. KpyroBopoT BellecTB U MOTOK 3HEPTUU

B ’KocucTeme. Tpodudeckue ypoBHHU.
Tema 4.3. buocdepa | OcHOBHOe coaep:kaHue 6 OK 01
- rnobanbHas Teoperuueckoe o0yuenmue: 2 OK 02
9KOJIOrHYeCKast Buochepa — xuBas obomouka 3emnu. PasButne mpencraBieHuit o 6wocthepe B Tpymax B.W. Bepuaackoro. OGmactu OK 07
cucrema ouocthepsl U ee KOMIIOHEHTHI. JKuBoe BemecTBo onocdepsl U ero QyHKIUU. 3aKOHOMEPHOCTH CYIIECTBOBaHUSI OHOC(EpHI.

OcobenHoctu 6rocdepsl Kak riodanbHON SKOCUCTeMBl. J[nHaMuyeckoe paBHOBecHe B Orocdepe. KpyroBopoTs! BelecTs u

OroreoxuMuveckue NUKIbL. [ 100anbHbIe SKOIOrHYecKIe TPoOJIeMbl COBPEMEHHOCTH.

CamocrositennbHas padora Ne 1. AHTpornoreHHble BO3JeWCTBHs Ha Onocdepy. 3arpsA3HeHUs Kak BHJ aHTPOIOT€HHOTO 4 OK 01

BO3JICHCTBUS. AHTPOIOIeHHbIE BO3ACHCTBU Ha atMochepy. BosneiicTeus Ha ruapocdepy. BosaerictBus Ha nurochepy. OK 02

AHTpOINIOT'eHHBIC BO3JISHCTBUS HA OMOTHYECKUE coo0IIecTBa. YTIYyOIeHHO N3Yy4YatoTCsl OTXO/Ibl, CBSI3aHHBIE C OTIpe/eNleHHOM OK 07

npodeccueii/crennaibHOCTBIO.
Tema 4.4. Bmusiaue | OCHOBHOE cOep:KaHue 4 OK 01
AHTPOTIOT €HHBIX IlpakTH4YecKkHe 3aHATHA: 4 OK 02
(akropos Ha JlaGopatopHoe 3arsaTHE «OTXOIBI POU3BOICTBAY. OK 04
buochepy Ha ocHoBe denepanbHOro kimaccu(GUKalMOHHOTO KaTallora OTXOJOB OMpPEeNsTh KIacC OMACHOCTH OTXOJNIOB; arperaTHoe OK 07

cocTosHUE U (U3HUYEeCKyl0 (hOpMy OTXOIO0B, oOpasyrommxcs Ha pabodyeM MecTe / Ha 3Tamax NMPOM3BOJACTBA, CBSI3aHHBIC C

oIpeneneHHoM mpodeccueii/crenualbHOCThIO.
Paznea S. buoJsiorusi B :KU3HU 6 OK 01
Tema 5.2.1. BHOTEXHOJIOTHH B IPOMBIIIJIEHHOCTH 2 OK 02
Tema 5.2.1. OcHoBHOe coiepxanue 2 OK 04
buorexnonoruu B Teoperuueckoe o0yueHue: 2
HPOMBIIIIICHHOCTH | PaspyTHe MPOMBIIUIEHHON OHOTEXHOJIOIMH M €€ NMPHMEHEHHE B JKM3HHM YelIOBEKa, MOMCK M aHaM3 WHPOPMAIMH W3 2

pa3IYHBIX MCTOYHHMKOB (Hay4Has W y4eOHO-HAy4Has JIMTEpPaTypa, CPENCcTBa MaccoBoi MH(opmaiyu, cetb MHTepHeT u

JApyTHe).
Tema 5.2.2. CounajibHO-3THYECKHE ACTIEKThI OMOTEXHOJIOTH I 4 OK 01
Tema 5.2.2. OcCHOBHOE COIepKaAHNEe 4 OK 02
CoumasnbHo- IpakTH4ecKHe 3aHATHS: 4 OK 04
OTHHCCKUC ACICKTBl | JlaGopaTopHOE 3aHATHE 4
Gnorexnonoruit DTHYecKHe acleKThl Pa3BUTHS OMOTEXHOJOTHH M NPHUMEHEHHE WX B JKU3HH YEIOBEKa, IMOWCK M aHaiM3 WHGOpMaIuu u3

pa3NYHBIX MCTOYHHKOB. Pa3BuTHE OMOTEXHOIOTHH C NMPUMEHEHHWEM TEXHUYECKHX CHCTEM W HMX IPUMEHEHHE B YKH3HU

YeJI0BEKa, MOUCK M aHAIN3 HH(OPMAIIMH U3 Pa3InYHbIX HCTOYHUKOB
Bcero: 72




3. YCJIOBHUS PEAJIMBAIIAYU TPOTPAMMBI YUYEBHOM JUCIIUILIVHBI

3.1. I[.]'Iﬂ peajimdanuu nporpaMmmbl  JUCHUIVIMHBI JTOJ/IZKHbBI ObITh NpEeaAyCMOTPEHDbI
cleayrmme CiecnuajJjbHbI€ IIOMEINCHUSA :

Kabuner «buonorum», OCHAIIEHHBIM O0OpYJAOBaHWEM: MeOeNb, OCKA, MEJ, HarjsJIHbIC
nocobuss (KOMIUIEKTHl y4eOHBIX TaONUI, IUIAKaTOB), TEXHUYECKUMHU CpPEIACTBAMU OOYUYCHHS:
KOMIIBIOTEP C YCTPOICTBAMU BOCIIPOU3BEACHHUS 3BYKa, IPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C IKPAHOM,
YKa3Ka-Ipe3eHTep sl IPE3EHTaLHN.

JIaGoparopus, oOcHameHHass OOOpyJOBAaHWEM JUIS TPOBEACHUS 3aHATHH: MHKPOCKOIIBL,
CeKyHJOMEp, TOHOMETp, JlabopaTropHas mocyna (MpOOUPKH, MOJCTABKH IS MPOOWPOK, MUHIIETHI,
[IECOK, CTYNKH C TI€CTUKaMH, IpeIMETHble U TOKPOBHBIE CTEKJa, CTEKJISHHBIE MaJ0YKH,
IIpenapoBalIbHbIE UIJIbI, (PUIBTpOBaIbHAS Oymara (canderku), cTakaHbl) THIIEPTOHUYECKUN PAcTBOP
xynopuaa Hatpus, 3%-HBIA pacTBOP MEPOKCHIA BOJOPOJA, PAacCTBOp HoAa B HOAMCTOM KalluH,
TJIMIEPUH, KITYOHH KapTodes, JIUCT 30U KaHaJCKOMU, 101 psIOMHBI OOBIKHOBEHHOU (PSOMHBI HITH
TOMaTa), JIyK pernuaThlii, pa3BeJCHHbIE B BOJIE APOKKH);

3.2. UudopmaunonHoe odecriedyeHUe peaau3auy nNporpamMmmbl

Jlia peanuzanuu nmporpaMmbl OubauoTeyHslid (oHT 00pa3oBaTeNbHOM OpraHU3aluH T0JKEH
MMETh TeyYaTHble W/WIM DIEKTPOHHblE 00pa3oBaTelbHble W  HHQOPMAIMOHHBIE PECYPCHI,
PEKOMEHI0OBAaHHbIE JJIsi KCIIOJIb30BAHHUS B 00pa3oBaTEIbHOM IIpollecce, HE CTapuie MATH JET C
MOMEHTa HU3JaHusA. PexoMeHQyeMmble NeuaTHble H3JaHUs [0 peanu3anuu oO0I1eoOpa3oBaTesbHOM
JUCLUIUIMHBI TPECTABICHBI B METOIMYECKUX PEKOMEHIALUAX 10 OpraHnu3alui 00yueHHMsL.

3.2.1. DaeKTPOHHbIe W3IAHHWSI OCHOBHOW JIMTEPATYpPbl, UMEKIIHECS B 3JIeKTPOHHOM
KaTaJjiore 3JIeKTPOHHOI1 OM0JIMOTEYHOH CHCTEMBbI:

1) CuBornazos, B. . buonorus. 10 kinace. Obmas 6uosorus. ba3zoBsiii ypoBeHb : yaeOHUK /
B. U. Cusornasos, E. T. 3axapoBa, 1. b. Aradonona. - 11-¢ uznanue, crepeoTunHoe. - MockBa :
[Ipoceemienue, 2022. - 256 c. - ISBN 978-5-09-101674-1. - URL.:
https://znanium.com/catalog/product/2090583 — TekcT : 3JeKTPOHHBIIA;

2) CuBormnasos, B. W. buonorus. 11 xrace. O6mas 6uosorusi. ba3zoBsiii ypoBeHb : y4eOHUK /
B. U. Cusornasos, E. T. 3axapoBa, U. b. Aradonosa. - 10-¢ uznanue, crepeotunHoe. - Mocksa :
[Ipoceemienue, 2022. - 208 c. - ISBN 978-5-09-101675-8. - URL.:
https://znanium.com/catalog/product/2090584 — TeKcT : 3IEeKTPOHHBIN;

3) 3axapoB, B. b. buonorus: yueOnuk mua 10-11 xmaccoB oOmieo0pa3oBaTeIbHBIX
opranusanuii. bazossblit yposens / B. b. 3axapos, H. 1. Pomanosa, E. T. 3axapoBa ; noa penakiueit
E. A. KpukcyHnoBa. - Mocksa : Pycckoe cnoBo-yueOnuk, 2021. - 352 c. - ISBN 978-5-533-01425-0. -
URL.: https://znanium.com/catalog/product/2003488 — TeKcT: 3J€KTPOHHBIIA.

3.2.2. DJeKTpPOHHbIe W3JaHUSl JONOJHMTEJIbHOH JMTepaTypbl, HMelOLIHecss B
3JIEKTPOHHOM KAaTaJI0re 3JIeKTPOHHON OM0/IMOTEYHOH CHCTEMBI.

1) IlonomapeBa, W. H. buonorus. 10 knacc. ba3oBelii ypoBeHs : yueOHuk / M. H.
ITonomapesa, T. E. Jlomumuna, O. A. Kopuwiosa ; non penakiueir Y. H. Ilonomapesoii. - 10-e
u3a"ue, crepeotunHoe. - Mocksa : Ilpocsemenue, 2022. - 223 c. - ISBN 978-5-09-101676-5. -
URL.: https://znanium.com/catalog/product/2090587 — TekcT: 37€KTPOHHBIIA;

2) IlonomapeBa, W. H. buosorms. 11 kmacc. ba3oBelii ypoBens : yuebuuk / W. H.
ITonomapena, T. E. Jlomumuna, O. A. Kopuwiosa ; nojn penakiueir Y. H. ITonomapesoii. - 10-e
u3nanue, crepeotunHoe. - Mocksa : Ilpocsemenne, 2022. - 254 c. - ISBN978-5-09-099563-4. -
URL: https://znanium.com/catalog/product/2090588 — TekcT : 3JeKTPOHHBIIA.


https://znanium.com/catalog/product/2090584
https://znanium.com/catalog/product/2090588

4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHHS YYEFHON JUCITATLIAHBI

KoHTpoib M oleHKa pe3yabTaToB OCBOCHHUS Y4eOHOW IUCHMIUIMHBI PACKPHIBAIOTCA Yepes
JIMCUMIUIMHAPHBIE PEe3yJbTaThl, HampaBieHHbIE Ha (GOPMHpPOBAHHME OOMMX U TNPO(HECCHOHAIBHBIX
KOMIIETEHIIUH M0 pa3zesaM U TeMaM COJEpKaHus yueOHOTO MaTepuraa.

Oo0masn Pazgen/Tema THun oeHOYHBIX MepONPUATHIA
KOMIeTeHI U
Paznea 1. Kinerka — cTpyKTYpHO- KontponbHas padora «MoJieKynspHBbIi
GyHKUHOHAIbHAS eTMHHUIIA YPOBCHb OpraHu3aliu JKUBOTO»
JKUBOT'0
OK 02 buonorus xak Hayka. OOrmias 3anoyiHeHrnEe TaOJIHIIBI C OTIMCAHUEM
XapaKTEPUCTUKA KU3HU METOJI0B MUKPOCKOTIMPOBAHUS C UX

JIOCTOMHCTBAMH U HEIOCTaTKaMH.
3anonHeHue Tabnuibl «Bkiaa ydeHbIX B
pa3BUTHE OHOJIOTUI»

3anoJIHeHUE CPAaBHUTEITLHOMN TaOIUIIBI
CXOJICTBA Y Pa3JIMYMI )KMBOTO U HE

KUBOTO

OK 01 CrpykTypHO-(YHKIIMOHATIbHAS OneHnBaemasi JUCKYCCHS IO BOIIpOCaM
OK 02 OpraHM3aIys KIETOK JIEKITUT

OK 04 Pa3paboTka MEHTaJIBHON KapThl TIO

KJIaCCU(PHUKAIMU KIETOK U UX CTPOEHUIO Ha
IPO- ¥ 9YKapUOTUYECKHX U 10 [IapCTBaM B
MUHU TpYIIax

Brimonnenue u 3amuTa 1abopaTopHbIX
pabor:

«CtpoeHue KJIeTKH (pacTeHus, >)KUBOTHBIE,
rpUObI) ¥ KJICTOYHBIC BKIIFOUCHUS
(kpaxmall, KapOTUHOHIbI, XJIOPOILIACTHI,
XPOMOTLIACTHI)»

[TpaxkTuueckoe 3austue. [Ipeacrapnenue
YCTHBIX COOOIIEHUH ¢ IPEe3eHTalUCH,
MOIFOTOBJICHHBIX MO MEPEUHIO
HUCTOYHUKOB, PEKOMEHOBAHHBIX

Iperno/iaBaTesieM
OK 01 CTpykTypHO-(YHKIIHOHATIBHBIE OpoHTANBHBIHN OMPOC
OK 02 (aKkTOpPBI HACIEACTBEHHOCTH PaspaboTka rioccapust

Pemenue 3agau Ha OIIPCACIICHUC
MoCIeaA0BaTCIIbHOCTH HYKJIICOTUAOB,
AMHUHOKHUCIIOT B HOpMEC U B ClIy4ac
HN3MCHCHUA ITOCJIICA0OBATCIIbHOCTH

Hykseotunos JJHK
OK 02 OOMeH BellecTB U IpeBpalleHne @poHTAJIBHBIN 0IIPOC
SHEPIUH B KJIETKE 3aroJiHeHHe CPAaBHUTENLHON TaOIHIIbI
XapaKTepUCTUK TUTIOB 0OMEHa BEIIEeCTB
OK 02 Kn3HEHHBIN IUKI KIETKU. MUTO3. OO6cyxeHne Mo BOpocaM JIEKIUH
OK 04 Meiios Pa3zpaboTka neHThl BpEMEHH KU3HEHHOTO

UKIIa




Pa3nea 2. Crpoenue u GyHKIUH
OpraHusma

KontponwHas padora “CtpoeHue u
¢GyHKIIMM Opranu3ma’

OK 02
OK 04

Crtpoenue opranuzma

OuenuBaemasi AUCKYCCHS

Pa3zpaboTka MeHTaJIbHON KapThl TKAHEH,
OpPraHOB M CUCTEM OPTaHOB OPraHU3MOB
(pacTeHus, )KUBOTHBIE, YEIOBEK) C
KPaTKOH XapaKTePUCTUKON UX (HyHKIUI

OK 02

@opMBbI pa3MHOKEHUS OPTaHU3MOB

OpPOHTAIBHBIN OIIPOC

3anojaHeHue TabauLbl ¢ KpaTKOH
XapaKTepUCTHKON U MpuMepamMu Hopm
PAaSMHOXCHUS OPraHnu3MOB

OK 02
OK 04

OHTOTEHE3 pacTeHH, )KUBOTHBIX U
YeoBeKa

Pa3paboTka neHThI BpeMeHHU ¢
XapaKTEPUCTUKOM 3TAalloB OHTOI'€HE3a
OTZAEJIBHOM I'PYNIION JKMBOTHBIX U YEIOBEKA
10 MUKpPOTpYIIamM

Tect/onpoc

CocraBieHue KU3HEHHBIX ITUKIOB
pacTeHuii o otaenam (MOXOBH/IHBIE,
XBOILIEBH/IHbIE, TATIOPOTHUKOBUTHBIE,
rOJIOCEMEHHBIE, MOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACIETOBAHUS

Pa3pabotka rioccapus

®poHTaTBHBINA OITPOC

Tect mo Bompocam JIEKIIUU

Pemenue 3ana4 Ha onpezeneHue
BEPOSITHOCTH BOSHUKHOBEHHUS
HACJIEJICTBEHHBIX MPU3HAKOB ITPH MOHO-,
JIU-, TIOJIMTUOPUAHOM M aHATIU3UPYIOIIEM
CKpEIMBaHUH, COCTABIICHUE
TEHOTUITNYECKUX CXEM CKPEIIMBAHU

OK 01
OK 02

CHGHJ’IGHHOC HacJI€JOBaHUC
IIPpU3HAKOB

Tect

Pa3zpaboTka riaoccapus

Pemenue 3a1au Ha onpeeneHne
BEPOSTHOCTH BO3HUKHOBECHUS
HACJICJICTBEHHBIX ITPU3HAKOB TIPH
CLIEIIJIEHHOM HAacJIeA0BaHUU, COCTaBJICHUE
TEHOTHUITUYECKUX CXEM CKpPCIUBaHUS

OK 01
OK 02
OK 04

3aKOHOMepHO CTH UBMCHYNBOCTHU

Tecr.

Pemenue 3a1a4 Ha onpeiesieHUE TUTIA
MYTalUu IpH Nepejade HaclIeICTBEHHBIX
IIPU3HAKOB, COCTaBJICHUE T'€HOTUITMYECKUX
CXEM CKpEILIMBAaHUSA

Pa3nen 3. Teopusi 3Bo1I0NMH

KonrtponbHas pabora “TeopeTnueckue
aCMEeKThI PBOJIIOLNH KU3HU Ha 3eMiie”

OK 02
OK 04

Hcropus 3BOJIIOIMOHHOIO YUYECHHUS.
MukposBontonus

OpOHTAIBHBIN OIIPOC

Pa3paboTka rioccapusi TEepMHUHOB
Pa3paboTka IEHTHI BpeMEHH Pa3BUTHSA
SBOJIIOLIMOHHOTO y4EHUs

OK 02
OK 04

Makpossomronus. BO3HUKHOBEHUE U
pa3BUTHE )KU3HU Ha 3emiie

OuenunBaemasi AUCKYCCHS: UCIIOJIb30BAHUE
apryMeHTOB, OMOJIOTMUECKOM




TCPMHUHOJIOTUH U CUMBOJIMKU JIA
JI0Ka3aTeIbCTBA POJICTBA OPraHU3MOB
Pa3HBIX CUCTCMATHYCCKUX I'PYIIIT
PazpaboTka neHTHI BpeMEeHU
BO3HHUKHOBCHUS U PA3BUTHA JXU3HU HA
3emiie

OK 02 [TpoucxoxaeHue YeIoBeKa — OpoHTAIBHBIN OITPOC

OK 04 aHTPOIIOTEHE3 Pa3paboTtka neHThl BpeMeHU
IPOMCXOXKACHUS YeIOBEKa

Paznes 4. Jxouiorus

OK 01 Okonorudeckue paxktopsl u cpeapl | Tect mo skonoruueckuM (akropam u

OK 02 KU3ZHU cpelaM >KM3HU OPTaHU3MOB

OK 07

OK 01 [Homynsius, cooOriecTsa, CocraBieHue cxeM KpyroBOpOTaBeIIeCTB,

OK 02 HKOCHCTEMBI UCTIOJIB3YS MaTepHaIbl JICKIINN

OK 07 Pemenune npakTHKO-OpUSHTHPOBAHHBIX
pacYeTHBIX 33JIaHNUH 10 IEPEHOCY
BEIIECTBA M SHEPTHU B DKOCHUCTEMAX C
COCTaBJIeHUE TPOPHUUECKUX LIeTIeN U
nUpaMuI OMOMacChl U YHEPTUHU

OK 01 buocdepa - rmobanpHas OneHnBaemasi TUCKYCCHS

OK 02 9KOJIOTHYECKAs CUCTEMA Tect

OK 07

OK 01 Brustaue antponorenssix ¢akropo |Tect

OK 02 Ha O6uocdepy [TpakTryeckas padora “OTX0/bI

OK 04 TIPOM3BOICTBA”

OK 07

OK 02 Bnusinue conmnanbHo-3K0I0rHUecKuX |OneHnBaeMas JUCKYCCUs

OK 04 (aKTOPOB Ha 3I0POBELE YEIOBEKA BrinoHenue 1adbopatopHoii paboThl Ha

OK 07 BBIOOD:
"YMcTBeHHas paboTOCIIOCOOHOCTH",
"Brnusaue abuotnueckux GakTopoB Ha
YyeloBeKa (HU3KHE U BBICOKHE
TeMIeparyps)"

Pasznes S. buoJsiorusi B :Ku3HU 3amura Keica: nmpeAcTaBIeHUE

pe3yabTaTOB PEIICHUS KECOB
(BBICTYIIJICHHE C MTPE3EHTAIIUECH)

OK 01 buoTtexHonoruu B )KU3HU KaKa0ro  |BeimonmHeHue keiica Ha aHAU3

OK 02 UH(OPMALIUU O HAYYHBIX IOCTUKEHUSAX B

OK 04 00JIaCTH TEHETUYECKUX TEXHOJIOTHH,
KJIETOYHOUM WHXEHEPUH, MUIIEBBIX
O6UOTEXHOJIOTHH (TI0 TpyNHIam),
NpeJCTaBICHNUE PE3yIbTaTOB PELICHUS
KEHCOB

OK 01 [IpomeItieHHass OUOTEXHOJIOTUS BrinonHenue keiica Ha aHaIH3

OK 02 uH(pOpPMaLKU O Pa3BUTUU IPOMBIIIIEHHON

OK 04

OMOTEeXHOJIOTHH (TI0 TpyMIam),
IIPEJICTaBICHUE PE3YIBTATOB PEIIECHUS




KENCOB

OK 01 ConunanbHO-3TUYECKUE ACTIEKThI Brinonnenue keiica Ha aHanu3

OK 02 OnOTEeXHOJIOrui nH(popManuu 06 ITHIECKUX aCHEKTaxX

OK 04 pa3BUTHSA OMOTEXHOJIOTHH (IO TpynIam),
IPEJICTaBICHUE PE3YIbTATOB PEIICHUS
KEHCOB

OK 01 buortexHonornu u TEXHUYECKUE Brinonnenue keiica Ha aHanu3

OK 02 CHCTEMBI nH(pOpMaKU 0 pa3BUTHs OMOTEXHOJIOTHII ¢

OK 04

MPUMEHEHUEM TEXHUYECKUX CUCTEM (I10
rpymnmnam), peACTaBICHUE Pe3yIbTaTOB
pELIECHUS KENCOB
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