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[Iporpamma yue6GHOTO npeameTa 6uonorusi papaboTaHa Ha OCHOBE:

- (penepaabHOTO TOCYIAPCTBEHHOTO 00pPA30BaTEIBHOTO CTAHIAPTAa CPETHETrO
oOmiero oOpa3oBaHUsA, YTBEPKIESHHOTO TMpuKazoM MunHoOpHayku Poccun ot
17.05.2012 1. Ne 413 ¢ u3MeHEHUsIMH, BHECEHHBIMH TIpUKa3aMu MUHHCTEPCTBA
npoceenieHuss Poccuiickon ®enepanmu ot 12 aBrycra 2022 r. Ne732 wm or 27
nekabps 2023 . Ne1028;

- (denepanbHOii  00pa3oBaTEIbHOM  MPOTPAMMbl  CPEIHEro  OOIIEro
oOpa3oBaHusA,  yTBEPXKACHHOM  mpukazoM  MMHHUCTEpPCTBA  MPOCBEIICHUS
Poccuiickoit ®enepanuu ot 18 mag 2023 1. Ne 371;

- (benepasbHOrO TOCYIAPCTBEHHOTO OOpa30BaTEIbHOTO CTaHJaapTa 1o
CIICIMAIBHOCTH  cpenHero  npodeccuoHandbHOro  obpaszoBanuss  11.01.01

MOHTQOXKHUMK _PaJIMOIEKTPOHHON anmaparypbl M OpUOOPOB, YTBEPKIECHHOTO
npukazoM MunoOpHayku Poccun ot 28.06.2023 Ne488

Opranmzanusi-pazpadorunk: BI'TY
Pazpaboruuku:

[lepmsixoBa Mpuna MuxaiinoBHa mnpenofaBareib BBICIICH KBaIU()UKALMOHHON
KaTeropun
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1 TIACTIIOPT PABOYEM ITPOIPAMMBI VUEBHOT'O TIPEJMETA
BNOJIOI' A

1.1 OOuacTh NpUMEHEHHsI MPOrPaAMMBbI
Peanuzanus cpennero obmero oopazoanus B npenenax OIl CITO no mporpamme
MOJATOTOBKM  CIICIIMAJIUCTOB CpeaHero 3BeHa 1Mo crenuaibHocTu: 11.01.01
MOHTaXXHUK Paguod3JIeKTPOHHOW ammaparypbl M TPUOOPOB B COOTBETCTBUU C
OI'oC CIIO no crneuuanbHoctd 11.01.01 MOHTaXXHUK pagnMol3IeKTPOHHOU
anmaparypel ¥ npubopoB ¢ yuerom TpeboBanuit PI'OC cpemnero o011ero
00pa3oBaHus, yTBEPKACHHOTO MpukazoM MunHo6pHayku Poccun ot 17.05.2012 1.
Ne 413, ¢ u3MeHeHUsAMH, BHECEHHBIMH MpPUKAa30M MUHHCTEPCTBA MPOCBEIICHUS
Poccuiickoit @enepanuu ot 12 aBrycrta 2022 r. No732 u ot 27 nexabps 2023 r.
Nel028, u denepanpbHO 00pa30BaTEIBPHON MPOTPpaMMbl CPEIHETO OOIIEero
oOpa3oBaHus, YTBEPXKACHHOW  TpPHUKa3oM  MMHHCTEpCTBA  MPOCBEIICHUS
Poccniickoit ®enepannu ot 18 mast 2023 . Ne 371.

1.2 OOwmas xapakrepucTHKa Yy4yeOHoro mpeamera «buosorus».
[lepuon oOydeHust U pacnpeereHre Mo ceMecTpam onpenessieT o0pa3oBareabHas
OpraHu3alys, C Y4eTOM JIOTUKU (POPMUPOBAHMS MIPEAMETHBIX PE3YJIBTAaTOB, OOIIHNX
U Tpo(ecCHOHANbHBIX KOMIETEHIMH, MEXIPEIMETHBIX CBS3€d C APYyrUMH
JUCIUIUITMHAMHU  00111€00pa30BaTebHOT0 M 001IenpodecCUOHAIBLHOTO  IIUKJIOB
yueonoro miana OITOII.

1.3 Henun u3yyeHusi yueOHOro mpeamera OuoJiorusi: (GopMHUpPOBAHHUE Y
CTY[IEHTOB TPEJCTABICHUS O CTPYKTYPHO-(YHKIIMOHATHHONW OpTaHU3aIH JKHUBBIX
CHCTEM pPa3HOTO paHra KaKk OCHOBBI NMPHUHATHS PEIICHUN B OTHOIICHHH OOBEKTOB
KUBOW MPHUPOJIBI U B IPOU3BOICTBEHHBIX CUTYAIHIX.

3apaum:

1) chopmupoBarh MOHMMaHWE CTPOCHHS, MHOTOOOpa3usi U OCOOCHHOCTEH
KUBBIX CHCTEM pPa3HOTO YPOBHS OpraHM3alluu, 3aKOHOMEPHOCTEHW MPOTEKaHUS
OMOJIOrMYECKUX TIPOLIECCOB U SBJICHUN B OKpY Kalollen cpeie, eI0CTHON HaydYHOU
KapTUHbI MUpA, B3aUMOCBSI3U U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHUS OIPENEsATh >KUBbIE OOBEKTHl B MPUPOAE; MPOBOIUTH
HaAOIIOIEHUS 32 YKOCUCTEMAaMH JIJIsl BBISIBICHUSI €CTECTBEHHBIX W aHTPOMOTE€HHBIX
U3MEHEHU, HHTEPIPETUPOBATh PE3yIbTaThl HAOIIOIEHUH,

3) cdopMupoBaTh HaBBIKM MPOBEACHHUS NPOCTEHIINX OHOJOTHYECKUX
SKCIIEPUMEHTAJIBHBIX HUCCJEIOBaHUUA C COONIIOAEHUMEM TpaBuil 0O€30MaCHOIO
oOparieHus ¢ 00beKTaMu U 000PYIOBaHUEM;

4) pa3BUTh YMEHMS UCHOIb30BaTh NH(OPMALIMIO OMOIOTHYECKOrO XapaKTepa
U3 PA3IMYHBIX HCTOYHUKOB;

5) cdopmupoBaTh yMEHHsS ~ MPOTHO3UPOBATh  MOCIEIACTBUS  CBOCH
NESTEIHLHOCTH MO OTHOIICHHUIO K OKpYKaromieil cpene, COOCTBEHHOMY 37I0pOBBIO;
000CHOBBIBAThH M COOTIONATH MEPHI MPOGUIAKTUKH 3a00JICBaHUIA.



6) chopmMupoBaTh NMOHMMaHHWE 3HAYUMOCTH JOCTHIKEHHUH OMOJIOrHYeCKOM
HAayKM W TEXHOJIOTMM B IPAKTHUYECKOW JEITEIbHOCTH 4YEJIOBEKAa, pPa3BUTHU
COBPEMCHHBIX MEIUITMHCKUX TEXHOJOTHI M arpOOMOTEXHOIOTHH.

1.4 Mecro yueOHOro npeamera 6mosiorus B crpykrype OII:

VY4eOHblil mpeaMeT OUOJIOTHs ABJIAETCS YU€OHBIM MPEAMETOM 00S3aTEIbHOM
npenMetHor obnactu  «EcrectBeHHO-HayuHble mpeamers» DI'OC  cpeanero
oO1rero oGpazoBaHusl.

B yueOHOM maHe o00pa3oBaTeNbHOM MpOrpaMMbl Y4EeOHBIH MpeaMET
OMOJIOTUsl BXOAUT B COCTAB 0011e00pa30BaTeIbHOTO IIUKJIA.

IIpu sToM wH3ydyeHHE y4eOHOro mpeaMeTa OHOJOTHS IMPELyCMOTPEHO Ha
0a30BOM ypOBHE U HAIIPABJIEHO HA JOCTH)KEHUE JTMUYHOCTHBIX, METANPEAMETHBIX U
OPEIMETHBIX ~ PE3YJIbTaTOB IO OCBOEHUIO OCHOBHOM  Mpo(eCcCHOHABHOM

nporpaMMmbl 110 cnenuanbHocT  11.01.01  MOHTaXHUK paJiMO3IE€KTPOHHON
annaparypbl ¥ IpuOopoB

2 IINIAHUPYEMBIE PE3VIBTATBI OCBOEHUSA YYEBHOI'O
MNPEJMETA BUOJIOT'USI.

Cormacao ®I'OC COO npukaza Ne732 ot 12.08.2022 ycraHaBIMBarOTCA
TpeOOBaHMUSI K pe3ylIbTaTaM OCBOCHHUSA OOYYAIONIMMUCS MPOTpaMM CpPEIHEro
o01iero oOpa3zoBaHus: TUYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3VJIBTATHI

B cTpyKkType TMYHOCTHBIX PE3yJbTaTOB OCBOEHUA NpeameTa «buonorus»
BBIJICJICHBI CIICAYIOIINE COCTABIISIONIAE: OCO3HAHNWE OOYUYaIOIUMHUCS POCCHICKON
rPpaKIaHCKOW MJEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOIpPENEICHUI0, Halu4Yue MOTHUBallMM K  OOy4YeHUI0  OHOJIOTHH,
[[eJICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHUM JHUYHOCTU Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH M HMCTOPUUYECKUX TPATUIUNA Pa3BUTHUS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIUXCsl pyKOBOJCTBOBAThCS B CBOEH
JEATEIbHOCTH II€HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, MPUCYIIUMHU CHCTEME
OMOJIOTHYECKOTO  00pa30BaHUs, HAJIWYUE DKOJOTMUYECKOTO  IMPaBOCO3HAHMS,
CITIOCOOHOCTH CTABUTH 1IEJIM U CTPOUTH KU3HEHHBIE TIJIaHBI.

JInuyHOCTHBIE pe3yJbTaThl OCBOCHUS IpeaMeTa «buonorusy nocturatorcs B
€AMHCTBE YYEOHOM W BOCIIUTATEIbHOW JEATCIBHOCTH B COOTBETCTBUH C
TPaJIUIIMOHHBIMU POCCUNCKUMHU COIMOKYJIBTYPHBIMH, HCTOPHUUYECKUMU
JlyXOBHO-HPaBCTBEHHBIMU IICHHOCTSMH, MPUHATHIMH B OOINECTBE MpaBWIAMU W
HOpMaMH MOBEICHUsI W CIOCOOCTBYIOT  TpOIeccaM  CaMOIIO3HAHWS,
CaMOBOCIUTAHUSI U CaMOPA3BUTHUSI, PA3BUTUSA BHYTPEHHEH MO3UIMU JTUYHOCTH,
NaTpUOTU3Ma, YBAKEHUS K 3aKOHY U IMPABOIOPSIKY, YEIOBEKY TPyJa U CTapllIeMy
MOKOJICHUIO, B3aMMHOTO YBaXKEHHS, OEpPEKHOIO OTHONICHUS K KYJIbTYPHOMY
HACJIEAUIO M TPAAULMSAM MHOTOHAILMOHAIBHOrO Hapoaa Poccuiickon denepaunu,
IIPUPOJIE U OKPYKAIOLIEHN Cpelie.

JlnuyHoCcTHBIE pe3ynbTaTbl OCBOCHHS YyueOHOro mnpeamera «buomorus»
JOJDKHBI OTpakaTh TOTOBHOCTh M CITIOCOOHOCTh 00YYarOIIUXCsl pPyKOBOJICTBOBATHCS



chopMupoBaHHOW BHYTPEHHEH IO3MIIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpPHMEHTAIlUM, TIO3UTHUBHBIX  BHYTPEHHUX  YOEXKJEHUM, COOTBETCTBYIOIIHNX
TPaTUIIMOHHBIM IIEHHOCTSIM POCCHMCKOrO0 OOINECTBa, paclIMpeHHe >KU3HEHHOIO
ONBITA W ONbITA JEITEILHOCTH B MPOIIECCE Pean3allii OCHOBHBIX HaIpaBICHUN
BOCIIUTATEIILHOM ACATEIIHHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxxaaHCKOTO BOCIIUTAHUS:

- ¢(hopMUPOBAHHOCTH TPAKIAHCKON MOZUIIMU 00YYAIOIIErOCs KaK aKTHUBHOTO
Y OTBETCTBEHHOTO YJIEHAa POCCUMCKOTO OOIIECTBA;

- OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TpaB U OOS3aHHOCTEH, YBa)KCHHUE
3aKOHA M MPABOTIOPSJIKA;

- TOTOBHOCTh K COBMECTHOW TBOPYECKOW JAESATEIbHOCTA NPHU CO3[AaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX M MO3HABATEJbHBIX 3aJ1a4, BBIOJIHECHUU
OMOJIOTHYECKHUX IKCTICPUMEHTOB;

- CIIOCOOHOCTH ONpPEAEHATh COOCTBEHHYIO TO3UIIUIO I10 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KHU3HH B OOBSICHATH €€;

- YMCHHE YUYUTHIBATh B CBOMX JCHCTBHAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICIICTBHUS JIIOEH C Pa3HBIMU YOEKACHUSMHU, KyJbTYPHBIMUA LIEHHOCTAMH U
COIMAJILHBIM TOJI0KCHUEM;

- TOTOBHOCTh K COTPYAHMYECTBY B IPOIECCE COBMECTHOTO BBLITOJHECHUS
y4eOHBIX, TIO3HABATEIBLHBIX M MCCJEAOBATENbCKUX 3a/1ad, YBaXKUTEIbHOIO
OTHOILICGHHS K MHEHHUIO ONMOHEHTOB TMPU OOCYXJIEHUU CIOPHBIX BOIPOCOB
OMOJOTrUYECKOTO CO/IEPKAHUS;

- TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKON JEATEIbHOCTH;

2) MaTpuOTUYECKOTO BOCIIUTAHUS:

- chOpMHUPOBAHHOCTh  POCCUMCKOM  TIpaKAaHCKOM  HJICHTHYHOCTH,
MaTpUOTHU3MA, YBaXXEHUSI K CBOEMY HapoOay, YyBCTBa OTBETCTBEHHOCTH II€pe.l
Ponunoit, ropgoctu 3a ¢cBOM Kpai, CBOXO PonuHy, CBOU S3bIK U KYJIBTYPY, TPOILIOE
Y HacTOAIIee MHOTOHAIIMOHAIBLHOTO Hapoja Poccuu;

- I[EHHOCTHOE OTHOIIEHUE K MPUPOAHOMY HACIEIUIO U MaMSTHUKaM
IPUPOBI, TOCTWXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIOpPTE, TEXHOJIOTHSX,
TPYAe;

- uleiiHas yOexJIEeHHOCTb, TOTOBHOCTh K CIIyKE€HUIO U 3amure OTeuecTsna,
OTBETCTBEHHOCTbH 3a €Tr0 CyAbOy;

3) 1yXOBHO-HPaBCTBEHHOTO BOCIIUTAHUS:

- OCO3HaHME IYXOBHBIX [IEHHOCTEN POCCUUCKOTO HAPOIA;

- ¢c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, dTUYECKOTO TTOBEICHNUS,;

- CMOCOOHOCTH OIICHUBATh CUTYAIMIO M IPUHUMATh OCO3HAHHBIC PEIICHMUS,

OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

- 0CO3HAHHWE JUYHOTO BKJIaJIa B IOCTPOCHUE YCTOMUYUBOTO OyIyIIEero;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM POAMUTEIISIM, CO3JaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOTO MPUHSTHS INEHHOCTEH CEMEMHOW JKU3HU B COOTBETCTBUHU C
TpaguuusamMu HapoaoB Poccenu;

4) 3CTETUYECKOTO BOCITUTAHUS:



- HCTETUYECKOE OTHOILEHUE K MHpY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOILIECHUH;

- CIOCOOHOCTHh BOCIPHUHHUMATH DPA3JIMYHbIE BUIBl UCKYCCTBA, TPATUINHU U
TBOPYECTBO CBOETO U IPYTUX HAPOJOB;

- YOEKJIEHHOCTh B 3HAYMMOCTH JUIsl TUYHOCTH U OOIECTBA OTEYECTBEHHOTO
U MHUPOBOIO HCKYCCTBA, OSTHHYECKHUX KYJIBTYPHBIX TpagulUd W HAPOIHOTO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPAXEHUIO B Pa3HBIX BUAAX MCKYCCTBA, CTPEMIICHUE
IPOSBIIAITH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) puznueckoro BOCIUTaHMUS:

- c(opMHpPOBAaHHOCTH 30pOBOrO M Oe30macHoro obOpas3a KHU3HH,
OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 310POBBIO;

- HoTpeOHOCTP B (U3MYECKOM  COBEPIUICHCTBOBAHWHU,  3aHATHUSAX
CIIOPTUBHO-0310POBUTEIILHON IE€ATEIBHOCTBIO;

- aKTHUBHOE HENpUSATUE BPEAHBIX NPUBBIYEK M HUHBIX (HOPM NPUUYUHEHHS
Bpena GU3NYECKOMY U IMCUXHUUYECKOMY 37I0POBbIO;

6) TPyAOBOTO BOCIIUTAHUSL:

- TOTOBHOCTb K TPYly, OCO3HaHHE LIEHHOCTH MacTE€pPCTBA, TPYAOI00uUE;

- TOTOBHOCTb K AKTMBHOM JESATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOMN
HaANpPaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSATEIBHO
BBIITOJIHATH TAKyIO A€ TEIbHOCTD;

- UWHTEpeC K pa3nuyHbiM cdepaMm npodecCHOHATBHON AesTeNbHOCTH,
yMEHHUE COBEpILATh OCO3HAHHBIM BBIOOp Oyayiiel mpodeccuu U peaan30oBbIBATH
COOCTBEHHbIE )KU3HEHHBIEC TUIAHBI;

- TOTOBHOCTh M CIHOCOOHOCTH K OOpa30BaHHI0O M CaMOOOpPa30BaHUIO Ha
IIPOTSKEHUU BCEU KU3HU;

7) DKOJIOTUYECKOTO BOCIIUTAHUS:

- c(OpMHUPOBAHHOCTh 3KOJIOTUYECKOW KYJBTYpbl, MOHHUMAHHUE BIUSIHUS
COLIMAJIbHO-D)KOHOMHUYECKHUX ITPOLIECCOB HA COCTOSIHUE IPUPONHOU U COLIMAIBbHOMN
Cpelbl, 0CO3HAHKE TI00ATIBHOTO XapaKTepa 3KOJIOTUYECKUX MPoOieM;

- IUIAHUPOBAHHE M OCYIIECTBICHUE JICMCTBUM B OKPYKAIOLIEW CpeAe Ha
OCHOBE 3HaHUA LIEJIEW YCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA;

- AaKTUBHOE HETNPUATUE JEHUCTBUM, IPUHOCAIIMX BPEA OKPYXKAIOIIEH Cpele;

- YMEHHUE MPOTHO3UPOBATh HEONATOMPHUATHBIE 3KOJIOTMUYECKUE MOCIEACTBUS
IPEAIIPUHUMAEMBIX IEUCTBUM, IPEAOTBPALLATD UX;

- paclIMpEHnE OIbITa AEATEIbHOCTH 3KOJIOTUYECKOW HAMPABICHHOCTH;

8) LIECHHOCTH HAYYHOTO MTO3HAHUS:

- c(pOpMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAyKH U OOIIECTBEHHOM NMPAKTUKHU, OCHOBAHHOTO Ha JUayiore
KYJIBTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B IOJIUKYIBTYPHOM MUDE;

- COBEPIICHCTBOBAHMUE SI3BIKOBOM M YMTATEJILCKOW KYJIBTYPBI KaK CpPEACTBa
B3aUMOJCUCTBHS MEXAY JIIOAbMHU U ITIO3HAHUS MUPA;

- OCO3HaHWE LIECHHOCTU HAYyYHOU JEATEIBHOCTH, TOTOBHOCTH OCYILECTBIISThH
IIPOEKTHYIO M MCCIIEI0BATEIBCKYIO AEATEIbHOCTh MHANBUAIYAIbHO U B TPYyIIIIAX.



METAIIPEIMETHBIE PE3VJIBTATHI

MeTtanpenMeTHbIE pe3yabTaThl OCBOCHHS y4eOHOTro mpenmera «buomorus»
BKJIFOYAIOT: 3HAaYMMble i (HOPMHUPOBAHUS MHUPOBO33PCHUS OOYyHAFOIIUXCS
MEXIUCIIUTUTMHAPHBIE (MEXIPEIMETHBIC) OOICHAYYHBIC TTOHITHS, OTPAKAIOIIHE
IIEJIOCTHOCTh HAyYHOW KApTUHBI MHUpAa H CHENU(HUKYy METOJOB ITO3HAHWS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIUs, SBJICHHUE, IIPOIIECC,
CUCTEeMa, HAay4HbIM (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUS,
ucciefoBaHue,  HAOMIOACHUE,  W3MEPEHUEe,  OKCIEPUMEHT UM JIPYTHx),
yHUBEpCAJIbHbIE YyueOHble JeHCTBHUS (IMO3HABaTeIbHbIE, KOMMYHUKATHBHEIE,

PEryJSATUBHBIE), oOecreynBaronme dbopmMupoBaHue (byHKIMOHAIBHOU
IPaMOTHOCTM U COLMAJIBHONM KOMIIETEHIMH OOYy4aroUuIuxcsi, CIIOCOOHOCTh
o0yyYaronmxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHYECKHE 3HAHUS M  YHUBEpCaJbHble Yy4YeOHbIE JCUCTBUS B
II03HABATEJIbHOM U COLMATIBHOM MPAKTHUKE.

OBaanenne YHUBEPCAJIbLHBIMH  MO3HABATEJbHBIMH  y4eOHBIMH
AeCTBUSIMM:
a) 6a30BbIC JIOTHYECKUE JCHCTBUS:
- CaMOCTOSTEIHHO (HOPMYIIUPOBATHh U AKTYaJU3UPOBATH MPOOIEMY, pacCMaTPHUBATh
€€ BCECTOPOHHE;
- YCTaHaBJIWBaTh CYIICCTBEHHBINM MpU3HAK WM OCHOBAHUS JJIS CpaBHEHWUS,
KJaccuduKkauu u 00001eHN s,
- ONpeAeNsITh IeNH JeATeIbHOCTH, 3aJaBaTh TMapaMeTpbl M KPUTEPUU HX
JIOCTHIKEHUS,;
- BBISIBJISITh 3aKOHOMEPHOCTH U IPOTUBOPEYHS B PACCMATPUBAEMBIX SBICHUSX;
- BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEACTBUM IE€SITEIBHOCTH;
- pa3BUBaTh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUN KU3HEHHBIX MPOOIeM;

0) 6a30BbIC HCCIIEOBATEIHLCKIE ICHCTBHUS:

- BJAJETh HABBIKAMH Yy4Ye€OHO-MCCIIEAOBATEIHCKOM W TPOCKTHOU JEeSATEIHHOCTH,
HABBIKAMHU pa3perieHus mpooieM;

- CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY TIOMCKY METOIOB DPEIICHUS
MPAKTUYCCKUX 3a]1ad, TPUMEHEHHUIO Pa3INIHBIX METOJOB ITO3HAHMS;

- OBJIAJICHWC BHUJAMHU JEATCILHOCTH 1O TIOJYYCHHUIO HOBOTO 3HAHUS, €T0
WHTEPIPETALNHA, TPEOOPA30OBAHUI0 M TPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX
CUTYaIlUsX, B TOM YHUCJIC ITPU CO3TaHUH YICOHBIX M COITUATBHBIX ITPOCKTOB;

- ¢hopMUpPOBAaHUE HAYYHOTO TUIIA MBIIIICHUS, BlIaICHUE HAyYHOU TEPMHUHOIOTHEH,
KJTFOUEBBIMU TIOHSATUSIMHU U METOJIAMHU;

- cTraBuTh ® (GOpMyIUpoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTEILHOM
JCSATSILHOCTH U KU3HEHHBIX CHTYAIIHSsX;

- BBIBJSITH TPUYHMHHO-CIICACTBCHHBIC CBS3M W aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ PCEIICHHs, HaXOIWUTh apryMEHTHI IS JOKa3aTeIhCTBa
CBOMX YTBEP)KJICHH, 3a/1aBaTh MapaMeTPhl U KPUTESPUU PEIICHUS;

- aHAJM3HUPOBATh TMOJYYCHHBIC B XONIE PEIICHUS 3aJ1aud PE3YJIbTaThl, KPUTUUECKH
OIICHUBATh MX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MECHECHHUE B HOBBIX YCIIOBHSX;



- J1aBaTh OLICHKY HOBBIM CHUTYAaIIUsIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT;
- paspabarbiBaTh IUIAH PEIICHUS TPOOJIEMbI C YYETOM aHajdu3a HMCEIOIIUXCS
MaTepHaIbHBIX M HEMaTePHAIbHBIX PECYPCOB;
- OCYHIIECTBJISITH IIEJICHANIPABICHHBIA IMOWMCK TIEPEHOCA CPEICTB M CII0COOOB
JENCTBUA B PO ECCUOHATBHYIO CPEY;
- YMeTh TIEPCHOCHTHh 3HAHHWS B TO3HABATCIbLHYI0O W TPAKTHYECKYIO 0O0IacTH
KU3HEICATCIILHOCTH,
- YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTeH;
- BBIZIBUTATh HOBBIC UJICH, MTPEJIaraTh OPUTHHAIBHBIC TTOIXOBI U PEIICHUS;
- CTaBUTh MPOOJIEMBI M 331a49H, JIONYCKAIONINE aTbTePHATUBHBIC PEIICHUS;
B) pabora ¢ uHpopMaIme:
- BIIQJIETh HABBIKAMU IOJYyYCHHS WH(OpMalMM M3 HWCTOYHHKOB PA3HBIX THIIOB,
CaMOCTOSITEIbHO  OCYIISCTBIATh  IOWCK, aHAJIW3, CHCTEMaTH3alui0 |
HUHTEPIIPETALNI0 HHPOPMAIIMK PAa3TMYHBIX BUJIOB U (POPM MPECTABICHHUS;
- CO371aBaTh TEKCTHI B PA3JIMYHBIX (popMarax ¢ y4eTOM Ha3HAYCHUsS HHPOpMaLHH
IIEJICBOM  ayIUTOPHH, BHIOMpas ONTUMAJIBHYIO (OpMYy TIPEACTABICHUS H
BU3YaIN3allnN;
- OIICHMBATh JIOCTOBEPHOCTH, JICTUTUMHOCTH HH(POPMAIIUU, €€ COOTBETCTBHE
IIPABOBBIM W MOPAITBHO-ITUIECKUM HOPMaM;
- UCTIOJIB30BaTh CPEJCTBA WH()OPMAIIMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTHH B
pEeIICHNN KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX W OpPTaHU3AIMOHHBIX 3a7ad C
coOmofieHneM TpeOOBaHUN JProOHOMHMKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHHsI, MPaBOBBIX W JTUYSCKUX HOPM, HOPM HWH(GOPMAIIMOHHOMN
0Ee30I1aCHOCTH;
- BJIQJICTh HAaBBIKAMU PACIIO3HABAaHUS U 3aIUThl HHGOPMAIUK, HHPOPMAITMOHHOM
0€30IMaCHOCTH JIMYHOCTH.

OBjaieHe  YHUBEPCAJbHBIMH KOMMYHMKATHBHBIMH  Y4eOHBIMH
NeCTBUSIMM:
a) oOIICHHE:
- OCYHIECTBISITh KOMMYHHUKAIIMH BO BCeX cC(epax KU3HHU;
- pacmo3HaBaTh HEBepOadbHBIE CpPEICTBAa OOIICHHWS, MOHUMAaTh 3HAYCHHE
COIMAIBHBIX 3HAKOB, PACIIO3HABATh TMPEANOCHUIKH KOH(DIUKTHBIX CHUTyaIlluid W
CMSATYATh KOH(IUKTHI;
- BIAJETh Pa3JIMYHBIMU CIIOCOOAMHU OOIIEHUS U B3aUMOJICHCTBUS;
- apryMEHTHPOBAHHO BECTHU JUAJIOT, YMETh CMATYATh KOH(QIUKTHBIC CUTYAIIHH,
- pa3BEepPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCITOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

0) coBMecTHas JIeITCIIbHOCTb:

- TIOHMMAaTh M HCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWUBHAYaJIbHOU
paboTHI;

- BBIOMpaTh TEMaTHUKy W METOABl COBMECTHBIX JCHCTBHUH C yYETOM OOIIUX
WHTEPECOB U BO3MOXHOCTEN KAXKJOT0 YWICHA KOJUICKTHBA,;

-  [PUHUMATh LEIM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JICMCTBUS MO €€ JOCTHMKECHHUIO: COCTAaBIATH IUIAH JCHCTBU,



pacmpenensiTh pOJd C YYETOM MHEHUN YYaCTHHUKOB, OOCYXXIaTh pe3yJbTaThl

COBMECTHOI: pabOTHI;

- OIICHWBATh Kauy€CTBO CBOETO BKJIAJa U KaXKJOTO yYaCTHHKA KOMaHIbI B OOITUI

PE3yaBTAT MO pa3paboTaHHBIM KPUTEPHUSIM;

- TpemjaraTh HOBBIE TPOCKTHI, OICHWUBATh HJEU C TIO3UIIUMU HOBU3HEI,

OpUTHUHATBHOCTH, MPAKTHIECKON 3HAYMMOCTH,

- KOOPJMHUPOBATh U BBIMONHITH PabOTy B YCIOBHSIX PEaIbHOTO, BUPTYAILHOTO U

KOMOWHHUPOBAaHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBIISATh IMO3MTHBHOE CTPATETMYECKOE IIOBEJCHHUE B Pa3IMYHBIX

CUTYaIUSX, IPOSBIISATH TBOPYECTBO U BOOOPaKEHUE, OBITh HMHUIIMATUBHBIM.
Ogi1aieHHe YHUBEPCAJBLHBIMHU PEryJISITUBHBIMH € CTBUSIMU:

a) caMOOpraHMu3aIlHs:

- CaMOCTOSITEJIBHO OCYIICCTBIIATH ITI03HABATEIBHYIO JESATEIBHOCTh, BBISBIATH

npoOJieMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7a4u B 00pa30BaTEIbHOM

JESTETHHOCTH U KU3HEHHBIX CUTYaIUAX;

- CaMOCTOSITEIbHO COCTAaBIISAThH IJIAH PEIICHHs TPOOJIEMBbI C YyUeTOM HMEIOITUXCS

pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTECHU;

- JaBaTh OIEHKY HOBBIM CHTYAITUsIM;

- pacmuUpsATh paMKH y9eOHOTO TpeaIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHHM;

- JIeNaTh OCO3HAHHBIN BHIOOP, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32

peleHue;

- OIICHWBATh MPUOOPETECHHBIH OIIBIT;

- CrmocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIIMPOKOU IPYAUIIUU B Pa3HbIX

oOmacTsX 3HAHUH, MOCTOSHHO TOBBIIIATH CBOW 00pa30BaTENbHBINA M KYIBTYpPHBIH

YPOBEHB;

0) CaMOKOHTPOJIb:

- JlaBaTh OLICHKY HOBBIM CHUTyallMsiIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEISAM;

- BJaJIeTh HABBIKAMU TO3HABATEIbHOU pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

- HUCIOJIb30BaTh NpPHUEMbl pe(eKCUH A1 OLICHKM CHUTyalud, BbIOOpa BEPHOTIO
peleHus;

- YMETh OILICHUBAaThb PUCKM W CBOEBPEMEHHO IMPUHHUMATh PEIICHUS MO0 HX
CHIKEHHUIO;

B) SMOILIMOHAJILHBIN HHTEJUICKT, TPEIOIAraroIinuii C(OPMUPOBAHHOCTS:

- CaMOCO3HaHHs, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHMUMATh CBOE SMOIMOHAIBLHOE
COCTOSIHHIC, BHJICTh HAIIPABIICHUSI PA3BUTHS COOCTBEHHOW 3MOIIMOHATIBLHOU CQEpHI,
OBITh YBEPEHHBIM B ce0€;

- CaMOpEeryJIMpOBaHUs, BKJIIOYAIONIETO CaMOKOHTPOJb, YMEHHWE NPUHUMAThH
OTBETCTBEHHOCTh 33 CBO€ TIOBEJCHHE, CIIOCOOHOCTh aJalTHpPOBATHCA K
SMOIMOHAIBHBIM H3MEHEHHSIM U TIPOSBIISTH THOKOCTh, OBITH OTKPBHITHIM HOBOMY



- BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOUICH CTPEMJICHHE K JOCTHMIKCHUIO LIEIU U
yCIleXy, ONTUMHU3M, HHUIMATUBHOCTb, YMEHHE JCHCTBOBAaTh, MCXOHS M3 CBOHX
BO3MOKHOCTEH;

- SMIIATHM, BKJIIOYAIOMICH CIIOCOOHOCTH ITOHMMAaTh SMOIIMOHAJBHOE COCTOSHHE
JIPYTUX, YYUTHIBaTh €ro MPU OCYIIECTBICHUHM KOMMYHHUKAIIMHM, CIIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;

- COILMAJIbHBIX HABBIKOB, BKJIFOUAIOIIUX CHOCOOHOCTH BBICTPAMBATH OTHOIIEHUS C
JTPYTUMHU JIFOJbMHU, 3a00TUTHCS, TPOSBIISITE UHTEPEC U pa3peiiaTh KOHMIUKTHL;

') IpUHATHE ce0s U JPYTUX JIFOJCH:

- IPUHUMATh ce0sl, MIOHUMAasi CBOM HEOCTATKHU U IOCTOMHCTBA,

- TIpPUHUMAaTh MOTUBBI M apTryMEHTHl APYTHUX JIOEH MpU aHAIU3E PE3YyJIbTaToB
NEeSITeTbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO APYTUX JIFO/IEH HA OIMIUOKH;

- pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C TIO3UIUU JAPYTOTO YEJIOBEKA.

I[MTPEIMETHBIE PE3VJIbTATHI

[To yueOnomy mpeamery "buomorus" (0a30oBblii ypoBeHB) TpeOOBaHUS K
NpPEAMETHBIM pe3yJbTaTaM OCBOCHHSI 0a30BOr0 Kypca OMOJIOTUM JOJKHBI
OTPaXKaTh:
1) chopMUpOBaHHOCTH 3HAHUI O MECTE€ U POJIM OMOJOTMU B CUCTEME HAyYHOI'O
3HaHUA, (PYHKIHOHAJIBLHOW T'PAMOTHOCTH YEJOBEKa JJis PEIICHUS] KU3HEHHBIX
npobiemM;
2) chopMHpPOBAHHOCTh YMEHHS PACKPBIBATH COAEPNKAHUE OCHOBOIMOJIATAIOIINX
OMOJOrMYECKUX TEPMUHOB U TOHATHUM: KWU3Hb, KJIETKA, TKaHb, OpraH, OpPraHu3M,
BU/I, TIOMYJIAIMSA, IKOCUCTEMa, OMOIIeH03, Onocdepa; Mmeradbonu3M (0OMEH BEleCTB
U TpeBpalieHUEe DHEPIruH), TOMEOCTa3 (caMoperyisnus), OUOCHUHTE3 Oelka,
CTPYKTYpHasl OpraHM3alusl >KHUBBIX CHUCTEM, JUCKPETHOCTb, CaMOPETYJIALUS,
CaMOBOCHPOU3BEJICHUE  (PEIpPOAYKIHUsI), HACIEACTBEHHOCTb, HN3MEHUYHBOCTb,
AHEPro3aBUCUMOCTh, POCT U pa3BUTHE, YPOBHEBAS OpraHU3aIus;
3) chopMHPOBAHHOCTH, YMEHHSI PACKPBIBATh CONEPIKAHME OCHOBOIIOIATAIOIINX
OMOJOrMYEeCKUX TEOPUMl M THUIIOTE3: KIETOYHOM, XpPOMOCOMHOM, MYTAaIlMOHHOM,
SBOJIIOLIMOHHOMN, MTPOUCXOXKICHUS KU3HU U YEJIOBEKa;
4) chopMHUPOBAHHOCTh YMEHHUSI PACKpbIBaTh OCHOBOIIOJAraroe OUOIOTUUECKUE
3akoHbI U 3akoHOMepHOCTH (I. Menaens, T. Moprana, H.I. BaBunosa, 2. I'ekkerns,
®. Mromepa, K. bapa), rpanuiibl X TPUMEHUMOCTH K )KUBBIM CUCTEMaM;
5) npuoOpereHue omnbiTa MPUMEHEHUSI OCHOBHBIX METOJOB HAYyYHOTO IMO3HAHMS,
UCIOJIb3YEMbIX B OUOJIOTMU: HAOMIOIEHUS U ONMUCAHUS )KUBBIX CHUCTEM, MTPOIIECCOB
W SIBJICHUWI; OpraHu3aldd W TPOBEACHUS OHOJOTUYECKOTO JKCIEPUMEHTA,
BBIJIBIDKCHHSI TUIIOTE3, BBIABICHUS 3aBUCUMOCTH MEXIY HUCCIEAYEMbIMU
BEJIMYMHAMH, OOBSICHEHUS TIOYYCHHBIX PE3yAbTaTOB U (hOPMYIUPOBAHUS BHIBOJIOB
C MCIMOJIb30BAHUEM HAYYHBIX MOHATHMI, TEOPUN U 3aKOHOB;
6) chopMUPOBAaHHOCTh YMEHHUS BBIJICTSATh CYIIECTBEHHBIC MPHU3HAKH BHPYCOB,
KJIETOK MPOKAPUOT U FYKAPUOT; OAHOKJIECTOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB,
BUJIOB, OMOT€0IIEHO30B U IKOCHCTEM; OCOOCHHOCTH NPOLecCOB OOMEHA BEUIECTB U



OpeBpalleHuss HHEPruuM B KJIETKe, (OTOCHMHTE3a, IUIACTUYECKOIO U
HHEPreTUYECKOro OOMEHa, XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOAOTBOPEHUS,
pPa3BUTHS U Pa3MHOKEHUS, WHJMBHUIYyaJIbHOTO Pa3BUTHUSl OpraHu3Ma (OHTOTEHE3a),
OoppObI 32  CYHIECTBOBaHHME, €CTECTBEHHOIO OTOOpa, BHUI000pa3oBaHUS,
IPUCTIOCOONIEHHOCTH OPraHU3MOB K cpene OOWTaHHs, BIUSHHUS KOMIIOHEHTOB
AKOCUCTEM, AHTPONOIEHHBIX M3MEHEHUH B HKOCHCTEMAaX CBOEH MECTHOCTH,
KpYroBOpOTa BEILECTB U MPEBpaLEHUE IHEPTUU B Onochepe;

7) cpOpMUPOBAHHOCTb YMEHUS NMPUMEHATH MOJTYYEHHbIE 3HAHUS 11 00BSICHEHUS
OMOJOrMYEeCKUX MPOLIECCOB U SIBJICHUH, JJI MPUHATUSA NMPAKTUYECKUX PELICHUH B
MOBCEAHEBHOM KU3HU C LEJbI0 oOecreueHusi 0e30MacHOCTH CBOETO 3/I0POBbS U
3I0pOBBSl OKPYXAIOIIMX JIFOAEH, COOMIONEHUs 310pOBOr0 00pasza *KU3HU, HOPM
IPaMOTHOTO TIOBEACHHUS B OKPYXKAWOIIEH MPUPOIHON cpene; NOHUMaHHUE
HEOOXOAMMOCTU  HCIIOJIb30BAHUSl  JTOCTHIKEHUH COBPEMEHHOW OMOJIOTMH U
OMOTEXHOJIOTUH 17151 pallMOHAILHOTO MPUPOIOTIOIb30BAHMS;

8) chOopMUPOBAHHOCTh YMEHHUSl pellaTh OHOJOrMYEcKHe 3a7a4dl, COCTaBIIATH
TEHOTUIIMYECKUE CXEMbl CKpPELIMBAaHUSA JUIsI Pa3HbIX THUIIOB HACJEIOBaHUS
IPU3HAKOB y OPraHMW3MOB, COCTaBIIATb CXEMbI IEPEHOCA BEUIECTB M DHEPIUU B
sKocHcTeMax (LIeTH MUTAHUSL, MUIIEBbIE CETH);

9) chopMHUpOBaHHOCTP yYMEHUH KPUTHYECKHM OLEHUBAaTh  HH(OpPMAIUIO
OMOJIOTMYECKOTO  COAEpKAaHUS, BKIIOYAIOLIYI0 TICEBJOHAYYHbIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHHMKOB (CpelicTBa MacCOBOW MH(pOPMAaLUU, HAYYHO-TIOMYJSPHBIE
MaTepualibl); HHTEPIPETUPOBATh AITUUECKUE aCTIEKThl COBPEMEHHBIX HCCIIEA0BAHUM
B Ouwomoruu, MeauUuHE, OHOTEXHOJOTMHU; paccMaTpuBarb I100aJIbHBIC
HKOJIOTMUYECKHE MPOOIeMbl COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOLIEHUIO K HUM
COOCTBEHHYIO MO3ULHUIO;

10) chopMHUpOBaHHOCTH YMEHUN CO3/1aBaTh COOCTBEHHBIE NMUCbMEHHBIE U YCTHBIE
COOOIIIEHUSI HA OCHOBE OMOJIOrMYECKO MHGOpPMAIMKN U3 HECKOIbKUX UCTOUHUKOB,
IPaMOTHO HMCIOJIb30BATh NOHATUHHBIN anmapar OUOJIOTHH.

3 CTPYKTYPA U COIEPKAHHUE YYEBHOI'O IIPEJIMETA
BHUOJIOTI'UsA
3.1 Oo0bem yueonoro npeamera BUOJIOT'US u Buabl yueOHOM padoThI



Bup yueOHoil padoThI

Oo0Lem

4acoB
O0beM padoThl 00YYAKOIIMXCS B AKAJeMHUYECKHX Yacax (Bcero) 80
O0bem padorbl  oOyuyawmuxcs BO  B3auMmonedcreuu ¢ | 80
npenojaaBareieM (BCero)
B TOM YHCJIC:
Jlexuun 40
OPAKTUUECKUE 3aHSITUSI 40

J1a00PaATOPHBIE 3aHATHS

WHJIMBUIYaJIbHBIA IPOEKT

IIpome:kyTouHasi arrecranmusi B popme

IIpoMexyTouHas arTecTanms

Nel — npyrue popmbl KOHTPOIS,
2 CEMECTp — 3a4eT C OLIEHKOM




3.2. TemaTnueckuii JIAH U cOePKaAHNE YUeOHOT0 nmpeaMeTa OU0JI0rust

(01713
TemaTnyeckue eM
OcHoOBHOE coiep:xkaHue OcHoBHEBIE BHABI 1eITEJILHOCTH
0J10KH, TEMBI qac
0B
1 2 3 4
Pa3nen 1. KieTrka — cTpyKTYpHO-QYHKIMOHAJIbLHAS eIHHHUIIA ;KHBOT'O 28
Tema 1.1. OcHOBHOE cojiep:KaHue 2 PackpeiBaTh coliep)KaHHE€ TEPMHUHOB M TOHSTHM:
buosaorus Kak | Conep:xaHue JeKIHHI: 2 HAay4yHOE MHUPOBO33pEHUE, Hay4Has KapTUHA MUDA,
HayKa. Obmas COBpeMEHHBIE OTPaciM OMOJOrMYecKUX 3HaHui. CBS3b OHOIOTUM C HAay4HbI ~ METON, THIOTE33, TEOPHs,  METOJbI
XapaKTePUCTHKA | 1nvryvy Haykamu: GHOXMMHS, OGHOBH3NKA, GHOHNKA, TeHoreorpadus u UCCIIe/IOBaHUs. XapaKTepu30BaTh OHOJIOTHIO  Kak
KU3HU ap. Poibp u Mecto Guonoruu B ()OPMHUPOBAHUU COBPEMEHHON HAydHOM HayKy, €€ MECTO 1 pOJib CPEI IPYTUX CCTECTBCHHBIX
KapTUHBl MHpa. YPOBHU OpraHmsaniu >kuBoi Marepuu. OOias nayk.  Ilepeumciuath  pasnenst  Guojornu B
XapaKTEpUCTHKA JKU3HH, CBOWCTBA YKMBBIX CHCTEM. XUMHUYECKHI COCTaB COOTBETCTBHE C OObekTamMu wu3ydeHus. Hasbisarh
KIIETOK BOXHEHIIME OTpacid OHOJOTWYECKHX 3HAHUH W
3a7a4dd, crosume rnepen ononorunei XXI B.
Tema 1.2. OcHOBHOE cojlep:KaHHe 10 PackpeiBate copepxaHue TEPMHHOB W MOHSTHM:
CrpykrypHo-¢pyHn | Conep:kanue JIeKIHH: 2 chcTeMa, OHOJIOTHYECKas  CHCTEMa,  DJICMEHTHI
KIIMOHAJIbLHAasA KneTtounas Teopus (T LHBaHH, M. H.[J'ICfII[GH, P. BI/IpXOB). OCHOBHBIE CUCTEMBI, CTPYKTypa 6I/IOCI/ICTCMI)I, CBOIICTBA >KUBBIX
opraHusanus MOJIOKEHUSI COBPEMEHHOW KJIETOYHOW TEOpUH. THIBI KIETOYHOU cucTteM, OOMEH BEUIeCTB, pa3sMHOXKEHHE, PpOCT,
KJIETOK OpraHU3aIlnu: MPOKAPUOTUYECKUIA u AYKAPUOTUUYECKUU. pasButue, HaCJICICTBEHHOCTh, U3MEHYUBOCTH,
OHOKJIETOYHEIE u MHOTOKJICTOYHBIC OpraHu3MBbl. CTpoeHHe pa3sapaxuMocCThb, SHEPro3aBUCUMOCTD, YPOBHH
npokaprotHdeckoil  kinetkd. CTpoeHHMe SyKapHOTHYECKOH KIETKH. OpraHHM3aluH KHU3HU (OMOCHCTEM).
Hexknerounslie hopMbl JKU3HHU (BUPYCHL, OakTeprodaru) Xapakrepu30oBaTh NPHUHIUIIBI OpraHU3alMH
HpaKTuquKne JAHATHS: 8 ouocucTeM: OTKPBITOCTH, BBICOKAA YIIOPAOOYCHHOCTD,

1.Metonsl Ouonoruu. IlpuoOpereHue ombpiTa NPUMEHEHUS TEXHUKHU
MHUKPOCKOIIUPOBaHMS U U3YyYEHHE ONTHYECKOI0 MUKPOCKOIA.

2. TexHuka MHKpOCKONHMpOBaHUsS. I3yueHue CTpoeHus KIETKU
pacTeHusl, ’)KUBOTHOTO U TPUOHOM KIIETKH.

3 IlogrotoBka MHUKpONpemnapaToB, HAOMIOACHHE C  IOMOILBIO
MHUKpPOCKOIIA, BBISIBICHHE PA3IUuUil MEXIy H3ydyaeMbIMH OOBEKTAMHU,
dbopMynrpoBaHKUE BHIBOJIOB.

CaMOpETYJIALHNS, HUEPaApPXUYHOCTD. IIepeunciars
YHUBEpPCAJIbHBIE  CBOMCTBA  JKMBOIO:  €IUHCTBO
XUMHUYECKOTO COCTaBa, pPa3ApakKUMOCTh, IBIKEHUE,
rOMEOCTa3, POCT M PA3BUTUE, HACICICTBEHHOCTD,
U3MEHUUBOCTb, JBOMIOLMA  (IpucnocoOneHue K
U3MEHAIMMCS  ycnoBusM). IlpuBoauts mnpumepsl
OuocucTeM  pa3HOrO  ypOBHS  OpraHu3aluu U
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OcHoOBHOE coep:xaHue OcHOBHBIE BU/IbI 1€ATEJIbHOCTH
0JI0KH, TEMBI gac
0B
1 2 3 4
4 BupycHble u OakTepuanbHble 3a0oieBaHus. OOIIUME MPUHIUIIBI CpPaBHMBATh IPOSBICHUS CBOWCTB YKMBOIO Ha Pa3HBIX
WCIIOJIb30BaHUS JICKAPCTBEHHBIX BemecTB. OCOOCHHOCTH MPUMEHEHHS YPOBHSIX.
aHTHOUOTHKOB. [IpencTaBiieHne yCTHBIX COOOIIEHUHN C Mpe3eHTalueH, Xapakrepu3oBaTb OCHOBHBIE IPOLECCHI,
MOATOTOBJICHHBIX IO TEPEYHI0O HMCTOYHUKOB, PEKOMEHIOBAHHBIX MpOTEKaroIIe B OuocucTeMax: OOMEH BEIIECTB H
MIPEINoAaBaTeIeM IIPEBPALLICHUE SHEpPruM,  CaMOBOCIPOU3BEICHHUE,
camoperymsanusi, passutre. CoOmomarh MpaBuia
0epeKHOTO OTHOMIECHUS K )KUBOU MPHUPOJIE
Tema 1.3. OCHOBHOE cojlep:KaHue 6 PackpeiBaTh comep:kaHHEe TEPMUHOB W TMOHSTHM:
CrpykrypHo-pyn | Cogep:kaHue JIeKIuu: 2 AIIEMEHTHI-OMOTeHEI, MAaKpOJJIEMEHTHI,
KIIHOHAJILHBIEC XpOMOCOMHa}I TeopHust T. MopraHa_ CTpOCHI/Ie XPOMOCOM. MHKPODJIEMEHTBI; MUHEPAJIBLHBIC BEIICCTBA, MOJICKYyJIa
(pakTopsi XpOMOCOMHEBII HA0Op KIETOK, TOMOJOTHYHBIC W HETOMOJIOTHYHBIC BOJIbI KaK JIUIIONb, BOJOPOIHBIE CBA3H; THAPODHILHBIE
HACJEACTBEHHOCT | XpOMOCOMBI, TalUIOWIHBIA W JUIUIOUIHBIA HaOOp. Hyxkneunossie u ruapodpoOHble BemecTBa. Jloka3plBaTh €AMHCTBO
H kucnotel: JIHK, PHK HaxoxxneHue B KiIeTKe, UX CTPOCHUE U (PYHKILIHU. JIEMEHTHOIO COCTaBa Kak OJHO M3 CBOWCTB JKHBOIO.
MarpudHble TpOIECcChl B KICTKE: pPEIUIMKalus, OMOCHHTE3 OeliKa, Pacnipenenath XUMHYECKHE DJIEMEHTHI 1O TPYIIamM B
penapauyst. I eHeTHYeCKU KOJ M €r0 CBOMCTBA 3aBUCUMOCTH OT KOJIMYECTBEHHOIO MPEACTABUTEIBCTBA
HpaKTH‘IeCKI/Ie JaAHATH: 4 B OpraHu3Me€; XapaKT€pHu30BaTh pPOJIb OTACIBHBIX
1. Pemenue 3amau Ha cocraBieHue junentuaa. JleHarypauus u JIEMEHTOB.  BBIABIATE  CBA3b MEXIy COCTaBOM,
peHATYparysL. CTPOEHHUEM MOJIEKYJIbl XUMUYECKOIO COCAUHEHUS U €ro
2. Pemenme  3amay Ha  ONPEAEICHHE  IIOCIENOBATEIbHOCTH (yHKIHIMHU B KIICTKE.
HYKJICOTHUJIOB, AMHHOKHCIIOT B HOPME U B ClIydyae H3MEHECHMS
noclieoBareTbHOCTH HyKiIeoTnaoB JJHK
Tema 1.4. OCHOBHOE cojlep:KaHue 4 PackpbIBaTh cofepKaHWe TEPMUHOB W IOHATHI: OOMEH
O6Mmen BemecTB M | Coxepskanue JIEKIMH: 2 BEMECTB M NPEBpANICHME  SHEPrHA (MeTabonusm),
npeBpanieHue [TonsTHE MEeTa00MN3M. ACCUMUIALNS M JUCCUMUIALMS — JBE CTOPOHBI ACCHMW/LLS, ~TIACTUYECKHH  OOMEH,  AMCCHMHMIALNS,
JHEPIruHu B KJIETKe | meraboin3Ma. Tunel oOMEHa  BEUIECTB: aBTOTPO(HBIN U HCPTETHACCIIH obwmex, borocunres, (oromus,
. N N . (dhocopunrpoBanre, MEPEHOCUUK MPOTOHOB, XEMOCHHTES.
rerepoTpo@Hblii, a’dpoOHBIH U aHa’poOHbIM. [lmacTuueckuit oOMeH. Omucsmats  GOTOCHHTE3, MPONECCH, TNPOTCKAIONHEE B
Dorocuntes. XeMocHHTES CBETOBOM 5 TEMHOBOM dasze. BroisaBasTh
IIpakTH4eckue 3aHATHS: 2

OPUYHUHHO-CJIICACTBCHHBIC  CBA3KM  MCXKIAY IOITIOIICHHEM
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Temaruueckue eM
OcHoBHOe cojiep:KkaHue OcHOBHBbIE BH/IbI 1€ATEJIbHOCTH
0JI0KH, TEMBI gac
OB
1 3 4
1. Pacyer KaJOpUHHOCTH NMUIIM B COOTBETCTBUHU C HHEPro3arparamu COJTHEYHOM HSHEPrUH XJIOPOPHUIIIOM U CHHTE30M MOJICKYII
opra’nusma AT®. CpaBHUBaTb HCXOJHBIE BELIECTBA, KOHEUHbIE
IMPOAYKTEI M YCJIOBHA IIPOTCKAHUA PEaKIHUU CBETOBOM H
TeMHOBOH (a3bl (orocuHTe3a; CpaBHUBATH (OTOCHHTE3 U
XCMOCHHTC3. OI_[eHI/IBaTL 3HA4YCHUC (1)OTOCI/IHT633. n
XEMOCHHTEC3a 1JIA )KU3HHU Ha 3emite
Tema 1.5. OCcHOBHOE coIep:KaHNe 6 PackpbIBaTh COlEp)KaHWE TEPMHHOB M IIOHSTHIA:
KnzHeHHbIN Conepmaﬂne JICKIAN: 2 KJICTOUHBINM LUKI, UHTEepda3a, peayIUIMKAIHsI, XPOMOCOMA,
UMK KJIETKH. KJIETOUHBIN MK, €r0 MEpPHOAB. MHTO3, €T0 CTaIuK U MPOUCXOIALINE KapUOTMIL, ~ TAIUIOMAHBIM,  IHIDIOHAHBIH - XpOMOCOMHEIM
Murto3. Meiio3 npoueccsl. buosornyeckoe 3HaueHUE MUTO3a. MeWo3 M €ro CTaauu. HabOp, XpOMATHIILI; MHTOS €O CTA/IUH: npoqu)aza, meragasa,
N o aHadasa, Tenodasza. ONUCHIBATh KU3HECHHBIN IMKII KICTKH;
IToBenenne xpomocom B wmeno3e. Kpoccunroep. buonornueckuii
o NEPpCUUCTIATE U XAPAKTCPU30BATL NECPHUOALI KICTOYHOIO
CMbICI MCHO32 [IUKJIa, CPaBHUBATh UX MEXTy co00il. OMUCHIBATh CTPOEHUE
IpakTHyecKue 3aHATHS: 4 XpOMOCOM,  KapHOTHIIOB  OPraHW3MOB,  CpPaBHHBATh
1. Henenune wierok. Buasl genenus. Craauu MHUTO3a TIPU JEJIEHUU XpOMOCOMHBbIE ~ Habopbl KieTok. CpaBHHBAaTh CTaIMU
KJIETOK KOHYMKA KOPEIIIKA JIyKa. MuTO3a. Paznnuare Ha MHKpoOIpenaparax M pHUCYHKax
2. MonekyasapHblii YpOBEHb OpraHU3alMH >KUBOTO — KOHTPOJIbHAS CTajMi MHUTO3a. PackpbiBaTh OWOJOTMYECKHH  CMBICI
pabora MHTO3A.
Paznen 2. CtpoeHue  GpyHKIUM OPraHU3Ma 20
Tema 2.1. OcHOBHOE cojlepKaHNe 2 PackpeiBath conep:kaHue€ TEPMHHOB U MOHSTHI:
Crpoenue Copep:kanue JIEKIIUH: 2 cuctema, OuolIOTHYECKas  CHCTEMa,  3JIEMEHTHI
OpraHu3Ma MHOroOKJIETOUHbIE OpraHu3Mbl. B3anMOCBS3b OPraHOB M CHCTEMBI CUCTEMBI, CTPYKTYpa OHMOCHCTEMBI, CBOWCTBA KHBBIX

OpraHoB B MHOT'OKJICTOYHOM OPIraHU3MEC. T'omeocras opraHu3ma u €ro
noaacp:KaHue B MpoOHeCCC )KU3HCACATCIIBHOCTH

cucrteM, OOMEH BENIIeCTB, pa3MHOXEHHE, POCT,
pa3BUTHE, HACJIEe/ICTBEHHOCTb, W3MEHYUBOCTb,
pa3apaKuMocCTbh, HEPT03aBUCUMOCTD, YPOBHU
OpraHm3aly Xu3Hu (OuocucreM). XapakTepu30BaTh
MPHUHIAIIEI  OpPTaHU3alid  OMOCHUCTEM: OTKPBITOCTH,
BBICOKAsI YIOPSA0YEHHOCTD, caMOperyIsus,
NEPapXUIHOCTD.




TemaTudeckune eM
OcHoOBHOE coep:xaHue OcHoOBHBIE BU/IbI A1€ATEJIbHOCTH
0JI0KH, TEMBI gac
0B
1 2 3 4
Tema 2.2. OCHOBHOE cojlep:KaHue 2 PackpeiBath conmepkaHME TEPMHHOB M MOHSTHM:
Dopmbl Coneprkanue JEeKIHU: 2 KJIETOYHBIM  IUKJI,  uWHTepdasza,  peayrIuKaIus,
Pa3MHOKCHUSA CDOpMBI pa3sMHOXEHUSI OpTraHu3MOB. Becmomnoe u II0JIOBOE XpoMOCOMa, KapHuOTHUII, FaHHOHHHBIﬁ, III/II'IJ'IOI/II[HHﬁ
OpraHusmMoB Pa3sMHOXCHHUE. BI/II[BI 0ecCIIoJIoro Pa3sMHOXXEHHUS. TTomoBoe XpOMOCOMHBIfI Ha60p, XpoMaruabl; MUTO3 €ro CTaaAuM:
pasMHoeHHe. ['amMeToreHe3 y HBOTHBIX. CIIEpMATOreHe3 U OOTEHE3. npodasa, meradasa, anadasa, renodasa. OnuceiBarh
CtpoeHue nmoyioBbIX KJIeTOK. OTI0I0TBOPEHUE JKM3HCHHBIN KT KJICTKH, nepeINUCIATh n
XapakTepU30BaTb  IEPUOABI  KJIETOYHOIO  LMKIIA,
CpaBHHMBaTh MX MEXIy co0oi. OnuchkiBaTh CTPOEHHE
XPOMOCOM, KApHUOTUIIOB OPraHU3MOB, CpPaBHUBATH
XpPOMOCOMHBIE HAOOPHI KiIeTOK. CpaBHWBATh CTaIuU
MHTO3a. Pa3nuuars Ha MUKpOIIpenaparax u pucyHKax
cTaauu MHUTO3a. PackpbIBaTh OHONIOTHMUECKHI CMBICI
MHTO3a
Tema 2.3. OCHOBHOE COjlep:KaHue 2 PackpeiBaTh colepKaHHE€ TEPMHHOB M TMOHSTHM:
OnTorenes Conep:kaHue JIEKINH: 2 OHTOTEHE3, OSMOpHOreHe3, 3HWrora, JIpoOJieHue,
pacreHui, NuauBuayanbHOE pa3BUTHE OPraHU3MOB. DOMOpPUOTEHE3 U €ro CTa/uu. OmacToMepsl, MOpYyIa, Onacryna, OnacTonens,
KMBOTHBIX H [TocTaMOpHOHATBHBIN MEePHOI. Cramuu  TOCTAMOPHOHAILHOTO racrtpyia, HeEWpyJa, OpPraHOIEHE3; 3apOJbIIIEBLIE
Ye/10BEeKa pa3BUTHS Y KUBOTHBIX U 4esioBeKa. I[Ipsmoe u HempsiMoe pas3BUTHE. JINCTKU: 9KTOAEpPMaA, Mme3oaepMma, SHTOACPMA,

buonoruueckoe crapenue u cMeprb. OHTOreHe3 pacTeHUI

NOCTAIMOPHOHATILHOE PAa3BUTHE: MPSMOE U HEMPSIMOE
(mmumHOYHOE); MeTamop(do3, Meracropa, MUKpPOCIIOpa,
NBUIBLIEBOE 3€PHO, CIIEPMUU, 3apOAbIIIEBBIA MEIIOK,
IBOWHOE  oriogoTrBopeHue.  OmpenensTh  3Tarbl
SMOpPUOHAIILHOTO PAa3BUTHSI XOPIOBBIX Ha CXEMax W
nmpemnaparax M OMUCHIBATh MPOIECCHI, MPOUCXOSAIINE
Ha Kaxaom odrane. CpaBHUBATh MEPUOJBI OHTOTCHE3a;
npsiMoe 51 HETpsIMOe (JIMYMHOYHOE)
MOCTAIMOPHOHATIFHOE PAa3BUTHUE, 3aPOJIBIIIN YEIOBEKa U
JpYyrux  XOpAoBBIX. OOBSICHATE  OHOJIOTHYECKOE
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3HAYCHHE PA3BUTHUS C MeTaMop(030M; OTPHUIIATEIHHOE
BIIMSIHUE QJIKOTOJIsI, HUKOTUHA U APYTUX TEPATOTCHHBIX
dakTopoB Ha  pa3BUTHE 3apojblllla  YEJIOBEKa.
OnuceIiBaTh MPOIECC JBOMHOTO OIUJIOJOTBOPEHUS Y
LIBETKOBBIX PACTCHUM.
Tema 2.4. OcHOBHOE colep:KaHue 4 PackpeiBaTh comep:kaHME TEPMUHOB M TMOHSTUN: TEH,
3akonomepHoctH | CogepskaHue JEKIHH: 2 TeHOM, TeHOTHUIl, (EHOTHUI, XPOMOCOMBI, aJUICThHBIC
HacjIe10BaHUs OCHOBHBIE TOHATHS T€HETHKH. 3aKOHOMEPHOCTH OOpa30BaHUs ramer. TCHBI (amtenn), FOMO3HUI0TA, rereposurora,
3akonsl . Mengens  (MOHOrMOpUAHOE W IIOJMTHOPUIHOE JOMUHAHTHBIN TIpPU3HAK (T€H), PELIECCUBHBIN MTPU3HAK
CKDCH_[I/IBaHI/IC). B3aHMOﬂeﬁCTBHC TE€HOB (PGH), qucrasa JIMHUA, FI/I6pI/II[. Hepeqncnﬂn, nu
HpaKTl/lquKHe 3AHATH: 2 XapaKTCPpU30BaATb METOAbI TCHCTUKU:
Pemenue 3amau  Ha ompeneneHUEe BEPOSITHOCTH  BO3HUKHOBEHUS TUOPHI0TOTNYECKHUIA, [IUTOTCHETUYCCKHH,
HACJICJICTBEHHBIX TPU3HAKOB NIPH MOHO-, 1, IOJUTHOPUIHOM U MOJICKY/IPHO- ~ I'€HETHYECKHIl;  JOMHUHAHTHBIE U
AQHAIM3UPYIOIIEM CKPEIIMBAHUU, COCTABIEHHE I'€HOTUIHMUYECKHX CXEM pCLECCHBHBIC TNPU3HAKK PACTCHHH M KMBOTHBIX.
CKPCILHBAHHS [lonp30BaTbCsd  IEHETUYECKOM  TEPMHHOJIOTHMEH U
CUMBOJIMKOW Ul 3allUCH TE€HOTHIIMYECKHUX CXEM
CKPCILMBAHHUS
Tema 2.5. OCHOBHOE COjlep:KaHue 4 PackpeiBaTh colepkKaHHE€ TEPMHHOB M TOHSTHM:
CuenuieHHoe Conep:xanue JeKIUM: 2 W3MEHYMBOCTh,  HACJIEACTBEHHAs  U3MEHYMUBOCTb,
HacJIe/IoBaHHuE 3akonsl T. Moprana. CremieHHOEe HacileJOBaHUE I'€HOB, HApPYILIECHUE HEHACIIEICTBCHHAs U3MEHYMBOCTD, MOIU(pUKALMOHHAS
NPU3HAKOB cuenyenusi. HaciaenoBanue nmpu3HaKoB, CHEIJICHHBIX C TTOJI0M M3MEHYMBOCTb,  BapHallMOHHBIA s, BapHaHTa,
HpaKTI/I‘IeCKI/Ie JaAHATHS: 2 BapHallMOHHAaA KpuHBas, IPU3HAK, HOpMa pPCaKlHuHu,
Pemenne 3amad Ha onpeneneHHe BEPOATHOCTH BO3HUKHOBEHUS KOJIMMCCTBCHHBIC W Ka9CCTBCHHBIC — IPU3HAKH.
HACJIC[CTBEHHbIX IPU3HAKOB IIPU  CLEIUICHHOM  HAaclel0BaHHUU, Knaccuduumposars BB H3MEHIHBOCTH U BBISBIATH

COCTaBJICHUEC I'CHOTHIINYCCKHUX CXEM CKPCIIUBAHUA

ux Ouonmormueckue ocobeHHOCTH. - IlepeyncnsaTh
CBOMCTBA  MOMU(DHUKAIMOHHOW  W3MEHYMBOCTH H
OOBACHATH €€ 3HAYeHue JUIsi OpraHu3MoB. Pazmmuarb
KOJIMYECTBEHHBIC U KAaUE€CTBEHHBIC TPU3HAKU; CTPOUTH
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0JI0KH, TEMBI gac
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BapUALIMOHHBIN psaa,  BapMalMOHHYIO  KPHBYIO,
BBIYUCIIATH CpEIHEE 3HAUYCHHE MpU3HaKa. - CocTaBiIsTh
POIOCIOBHEIE u pacCcYUATHIBATE BEPOSATHOCTH
HOsBJICHHE 3a00JICBAHMSL.
Tema 2.6. OCHOBHOe coflep:kaHue 6 KnaccudunupoBars BuabI U3MEHYUBOCTU U BBISBISATH
3aKOHOMEpPHOCTH Conep:kaHue JIeKIMH: 2 ux Owuonormdyeckre ocoOeHHOCTH. - [lepeuncnsaTh
HN3MEHIUBOCTH N3MeHYnBOCTh TPU3HAKOB. BUABI M3MEHUYMBOCTH: HACIEICTBEHHAs U CBOMCTBA MOHH(bHKaHHOHHOﬁ U3MCHYHMBOCTH U
HEHACJIEICTBEHHAs. 3aKOH TOMOJIOTMYECKUX PSIOB B HACJIEICTBEHHOU OOBACHATh €€ 3HA4YeHue i1 OopraHu3MmoB. Paznuuars
n3MmenunBoctu (H.W. BaBunos). MyTtannonHast Teopusi '3MEHUUBOCTH. KOJIMYCCTBCHHBIC 1 KAYCCTBCHHBIC MPU3HAKHU; CTPOUTH
Bunapl MyTanuii u npuyuHbBl X BO3HUKHOBEeHUs. KapuoTun yenoBeka. BapHUALMOHHBIH psad,  BapHMAllMOHHYXO  KpHUBYIO,
HacnenctBennbie 3a0oneBanusi 4denoBeka. [e€HHbIE W XPOMOCOMHBIE BBIYMCIIATH CPEIHEE 3HAYCHHUE MPU3HAKa. - COCTaBIIATh
0o0JIe3HU YEJIOBEKA. boneznan C HaCJIEICTBEHHOH POAOCIIOBHBIC u pacCHUThHIBATD BCPOATHOCTH
MIPEeaPacHoIOKECHHOCTDIO. 3HaueHne MEIUIIMHCKON TEHETUKH B HOsIBJICHUE 3a00I€BaHUSL.
HNPEIOTBPAICHUH U JIEYEHUH FeHETHUECKHUX 3a001eBaHNM YeI0BEKA
IIpakTHyecKue 3aHATHS: 4
1. Pemenue 3a1a4 Ha onpeeIeHUE TUIIA MYTALIMK MPU Niepeaade
HACJIEACTBEHHBIX IIPU3HAKOB, COCTABIICHNE TEHOTUIINYECKUX CXEM
CKpeIMBaHUs
2. CrpoeHue u PyHKIIMHM OpraHru3Ma — KOHTpOJIbHas paboTa
Pa3znea 3. Teopus 3BoJIonun 6
Tema 3.1. OCHOBHOE Cojlep:KaHue 2 PackpeiBaTh colep)KaHHE€ TEPMHUHOB M TOHSTHM:
Hctopus Conep:xanue JeKIMH: 2 OBOJIIONUS, TIEPEXOMHBIC (OPMBI, (PHIIOTEHETHYECKHE
3BOJIIOIIMOHHOI0 [TepBoie 3Bomrormonnbie koHenmuu (OK.b. Jlamapk, X.JI. Broddon). pAnel, BUIBI-OHICMUKU, BUIBIPEIIUKTBI,  3aKOH
YuyeHusl. OpomononHass  Teopus Y. JlapBuna. CuHTeTHYecKas TEOpHs 3apOABIIIEBOTO CXOACTBA, OUMOTCHETUYECKHH 3aKOH,
MI/IK[)OZ)BOJI}OIII/IH 3BOJIIOIIMU U €€ OCHOBHBIE ITOJIOKECHHUS. TOMOJIOTUYHBIC u AHAJIOTUYHBIC OpTaHkl,
MI/IKPOBBOJ'IIOL[I/IH. HOHYHSIHI/ISI KaK dJIEMEHTapHas €IUHHUIA 3BOJIIOIHH. PYAUMCHTApPHBIC OpPTraHbl, AaTABU3MBIL. Hepe‘lI/ICJIHTB

I'eneTnueckue OCHOBBI 9BOJIFOITUH. 3J'IeMeHTapHLIC d)aKTOpLI

OCHOBHBIC 3JTallbl Pa3BUTHUSA 3BOJ'IIOI_II/IOHHOI71 TCOPUH.
Xa‘paKTe‘pI/BOBaTB CBUJICTCIILCTBA OBOJIFOIIMHN
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sBomtonMU. EcTecTBEeHHBIN 0TOOP — HAMPABISIONINI (PaKTOP IBOIIOIIHH. [aJIEOHTOJIOTUYECKUE, ouoreorpaduyeckue,
BunoobpazoBanne kak pe3yabTaT MEKPOIBOIIOINN SMOPHUOTIOTUYECKHE, CPaBHUTEIBLHOAHATOMUYECKHUE,
MOJIEKyIsIpHO-Onoxumudeckue. [IpuBoauTh mpuUMeEps
MepexXoaHbIX (POopM OpraHu3MoB, (UIOTEHETUYECKHUX
PSLIOB.
Tema 3.2. OcHOBHOE colep:KaHue 2 PackpeiBaTh colepkaHWe€ TEPMHHOB M TOHSTHM:
MaxkposBoaonus. | Coaep:xkaHue JeKIHH: 2 MHUKDPO3BOJIIOLIMS, BHUI, KpPUTEpUM BHUZA, apeal,
Bo3sHukHOBEHME H Makpossomonust. @PopMbl 1 OCHOBHBIE HANPABIECHUS MAaKPO3BOJIIOLUN HOMYJISIKSA, TEHO(POHA, MyTalluu, KOMOUHAIIMKA T€HOB.
pPa3sBUTHE KHU3HU (A.H. CeseproB). Ilytn noctwkeHus OMOJIOTMUECKOTO Iporpecca. XapakTepu3oBaTh BUJ( Kak OCHOBHYIO
Ha 3emJie CoxpaHeHHe 6H0p33H006pa3Hg Ha 3emuie. CUCTEMATHYCCKYIO CANHULY u LECJIOCTHYIO
['mnore3sl W Teopuu BO3HUKHOBEHHMs >XHM3HM Ha 3emie. [losBrnenue OMOJIOrNYECKYI0 CUCTEMY. BbIIenars Kputepuu Bujaa
IEPBBIX KIETOK M MX OJBoaonuA. IIpokapuoTel M DyKapUOTHI. (Mopdonornueckui, (busnonornyeckui,
[IpoucxoxkaeHrue MHOTOKIETOYHBIX OpPraHu3MOB. Bo3HHMKHOBeHHE OMOXMMMYECKUH,  T€HETMYECKUH,  DKOJOTMYECKHH,
OCHOBHBIX LIaPCTB 3YKAPUOT reorpadUYecKril) W TPUMEHATH KPUTECPUU  JJIA
ONMCAHUS KOHKPETHBIX BHUIOB. XapaKTepU30BaTh
NONYJIIUUI0 KaK CTPYKTYPHYHO €EIWHUIlY BUIA U
3BOMIIOIMHU. ONHCHIBaTh MOMYJALMI0 O OCHOBHBIM
MOKAa3aTeJIsIM: COCTaB, CTPYKTypa.
Tema 3.3. OcHOBHOe coiep:kaHue 2 PackpbiBath cozmepkaHM€ TEPMMHOB W IOHATHI:
IIpoucxoxaenue Conaep:xaHue JeKIMH: 2 MUKPODBOJIOIMS, BHUJ, KPUTEpUUA BHUIA, apeal,
YeJI0BEKA — AHTpomnosiorusi — Hayka O uesjoBeke. CHCTEeMaTHYeCKOe TOJI0KEHUE TOMyJIALKS, TeHODOH/I, MyTallMi, KOMOWHALMU T€HOB.
AHTPONOICHE3 yesoBeka. CXOJACTBO M OTIMYMS YEJIOBEKA C JKMBOTHBIMU. OCHOBHBIC XapaKkTepu30BaTh BUJ Kak OCHOBHYO
CTaJMU aHTPOIIOTeHE3a. DBOJIOIHS COBPEMEHHOTO YEJIOBEKA. CUCTCMAaTHICCKYIO CAMHUIY u OCJIOCTHYIO
Yenoseyeckne pacbl M HUX €IMHCTBO. BpeMs M myTu pacceneHus OMOIOTHYECKYIO CUCTEMY. BbINENsTh KpUTEpUH BHA
yeqoBeka MO IiaHeTe. I[IpUCTIOCOOIEHHOCTh YeIOBEKa K pa3HBIM (Mopdonoruyeckui, (usronornueckui,
YCIIOBHSAM CPEJIBI OMOXUMMYECKHM, TEHETUYECKHUHM, DKOJOTHYECKUH,
reorpa@uyeckuii) W TPUMEHATH KPUTEPUU  JUIS
ONMCAHMSl KOHKPETHBIX BHJOB. XapaKTepPH30BaTh
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MONYJISIUUI0O KakKk CTPYKTYpPHYIO €IWHUIY BHIA H
sBomOIMK. ONHUCHIBaTh TOMYJSIIIAIO 10 OCHOBHBIM
[IOKA3aTelsIM: COCTaB, CTPYKTYpa.
Pa3nen 4. Dxoorusa 18
Tema 4.1. OcHOBHOE cojiep:KaHHe 2 PackpeiBath conmepkaHWME TEPMHHOB M MOHSTHM:
JKoJIOrnYecKHe Coneprkanue JeKIMH: 2 JKOJIOTHS, TIOJEeBble HAONMIOACHUS, DSKCIIEPUMEHTHI,
(dakTops! u cpeabt Cpensl  oOWTaHWs  OPraHW3MOB: BOJHAs, HA3eMHO-BO3IYyIITHAS, MOHMTODHHI OKPYXXalOUIEH Cpenbl, MOAEIMPOBAHUE,
KU3HN MMOYBEHHAA, BHYTpHOpPraHU3MCHHas. DOU3BUKO-XUMHUYECKUE OKOJIOTHYCCKOC MHUPOBO33PCHUC. Hepe‘II/ICJI}ITB 3aJa4Yun
ocoOeHHOCTH cpea  obuTaHust  opraHuzMoB. [Ipucnocobienus SKOJIOTHH, €€ pasziesibl U CBSA3H C IPYTMMH HayKaMH.
OpraHu3MOB K JKU3HM B pas3HbIX cpenax. lIoHATHE 3KOIOrMYECKOro XapakTepu3oBarh METOBL SKOJIOTHIECKUAX
dakropa. Kiaccudukanus skonormueckux (¢axropos. IIpaBuio uccnenoBanui. ONMCHIBATE JCHCTBUE IKOJIOIUYECKHUX
munumyma FO. JInbuxa. 3akon tonepantnoctu B. lendopna (axropos Ha OpraHU3MBbI. XapakTepu3oBarh
OCOOCHHOCTH  CTPOCHHSI UM  JKU3HEICATCIILHOCTH
pacTeHUi U )KUBOTHBIX PA3HbIX Cpell OOUTaHUS
Tema 4.2. OCHOBHOe cojiepKaHne 4 PackpeiBaTh conepkaHue TEPMHHOB U MOHSTHIL:
Honyasiuus, Conep:xanue JeKIMH: 2 OHOIIEHO3, 9KOCHCTEMA, OHOTreOIIeH03,
coodmiecTBa, DKOJIOrM4ecKas XapakTepUCTHKa BUAA U MOMYISLUU. DKOJIOTHYECKas BUABI-TOMHUHAHTHI, 3KOJIOTHYCCKas HHUIIA.
IKOCHCTEMBI HUIIIA BUAA. DKOJOTUYECKUE XapaKTepUCTUKH momyssinun. CoobiiecTBa XapakTepHu30BaTh OnoneHo3 (COO6HI€CTB0), €ero
U DKOCHUCTEMBI. BUOIIEHO3 U ero CTPYKTypa. CBs3u MEXAYy Opranu3dMamMu BHAOBYIO, HNPOCTPAHCTBCHHYIO U TPO(I)H%CKYIO
B OMOILIEHO3E. CprKTypHLIe KOMIIOHEHTBI 3KOCHUCTEMBI: NPOAYLEHTHI, CTPYKTYPBHBI. OObsCHATD POJIb KOMIIOHCHTOB OuoLeHo3a
KOHCYMEHTBI, peayLeHThl. KpyroBopoT BeUIECTB M NOTOK 3HEPIUU B B MOAACPKAHUM €TI0 CTPYKTYPBI U CYLICCTBOBAHUA Ha
IKOCUCTEME. TpOd)quCKHe YPOBHHU OHpeIIeHéHHOfI TCPPUTOPHUU. OOBSICHSITh
IMpakTHYecKne 3aHITHS: 2 OMOJOTMYECKHI  CMBICI  SPYCHOCTH U JIMCTOBOM

Tpoduueckne nenun u cetu. OCHOBHBIE TOKAa3aTeId SKOCUCTEMBI.
buomacca u mpogykiusi. DKOJOTUYECKUE MUPAMUIBI YUCET, OMOMacChl
u sHepruu. [IpaBuno nupaMu bl SHEpruu.

Mo3auku. CpaBHUBATH KOMIIOHEHTHI OMOILIEHO30B, HUX
BUJIOBYIO, TPOCTPAHCTBEHHYI0O U  TPOMUUYECKYIO
CTPYKTYPBI, CBI3H MEX1Y OPraHU3MaMHU.
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Pemienne npakTHKO-OPUEHTUPOBAHHBIX PACUYETHBIX  3aJaHUM 11O
MEPEHOCY BENIECTBA W DSHEPrUM B DJKOCUCTEMAaX C COCTABJICHHUE
TporuecKuX Ienei U mupaMul OMoMacchl M SHEPTUU
Tema 4.3. OCHOBHOE COjIep:KaHue 2 PackpeiBaTh colepkaHHE€ TEPMHHOB M TOHSTHM:
Buocdepa - Coaep:xkaHue JeKINH: 2 OHOIICHO3, DKOCHCTEMA, OMOreOIIEHO3,
rjodanbHast BHOC(bepa — kuBast oOosiouka 3eMiud. PasBurtue MPEACTABIECHUN O BUbI-IOMHWHAHTHI, IKOJIOTHYCCKad HHUIIA.
IKOJIOrHYecKast ouochepe B Tpygax B.M. Bepnaackoro. O6mactu 6uocepsl u ee XapakTepu3oBaTh ~ OHOLIEHO3  (COOOIIECTBO),  €ro
Cucrema KOMITOHEHTEL. JK1BO€E BellecTBo 6H00(1)epLII/Iero Q)yHKuI/H/I. BUJIOBYIO, IPOCTPAHCTBEHHYI0 U  TPO(YUUECKYIO
3aKkoHOMEPHOCTH cymiecTBoBaHUs ouocheprr. OcobeHHOCTH OHMOChEpPhI CTpyKTYyphl. OOBACHATH POJIb KOMIIOHEHTOB OMOLIEHO32
KaK ITOOAIbHON IKOCHCTEMBI. JIMHAMU4eckoe paBHOBeCHE B Orocdepe. B IOAACPKAHWH €ro CTPYKTYpPBhI M CYIICCTBOBAHHA Ha
KpyroBopoTsl BemiecTB ¥ OHOT€OXMMHYECKHUE LMKIBL. [To0anbHbIC OnpeeEHHON TCPPUTOPHH. OOBACHATS
HKOJIOTHYECKHE MTPOOIEMBI COBPEMEHHOCTH OMOJIOTMYECKHI  CMBICII ~ SIPYCHOCTH U  JIMCTOBOM
Mo3auku. CpaBHUBaTh KOMIIOHEHTHI OWOIICHO30B, HX
BUJIOBYIO, TPOCTPAHCTBEHHYI0O U  TPO(UYECKYIO
CTPYKTYPBI, CBSI3U MEXAY OPraHU3MaMHu.
Tema 4.4. OCHOBHOE cojlep:KaHue 6 PackpeiBaTh colepKaHWE€ TEPMHUHOB M TOHSTHM:
Biausinue Conep:xaHue JeKIUM: 2 AQHTPOIIOrCHHAs JKOCHUCTEMA, arpo3KOCUCTEMA,
AHTPONOreHHbIX AHTpOIIOTEHHBIE BO3JACHCTBUS Ha Ouocdepy. 3arps3HEHHUS Kak BUJ ypboskocuctema, 6uopazHooOpasue. XapakTepu3oBaTb
(¢akropoB Ha AHTPOIIOTE€HHOTO  BO3JEHUCTBUA. AHTPOIIOICHHBIE BO3JICHUCTBUA HA arpodKOCUCTEMBI U YPOOIKOCHCTEMBI, 0COOCHHOCTH UX
ouocdepy armocdepy. Bo3aeiictBus Ha ruapocdepy. BozneiictBus Ha nutocdepy. CyImECTBOBAHHS. IIpuBoxUTH MIPpUMEPBHI
AHTpPOTIOTEHHBIE ~ BO3JCUCTBUSI HAa  OWMOTHYECKHE  COOOIIECTBA. AQHTPOIIOTEHHBIX ~ DKOCUCTEM  CBOE€H  MECTHOCTH,
VYrnyOneHHO  UM3y4daloTCs  OTXONbI, CBSI3aHHBIE C  OMNpeAeNIeHHOM ONHKCHIBATH ~HMX BHJIOBOM COCTaB M  CTPYKTYpY.
npodeccueit/crienuanbHOCThIO CpaBHUBaTb COCTaB U  CTPYKTYypy HPUPOAHBIX
HpaKaneCKne 3AHATHUS: 4 OKOCHCTEM W  arpod3KOCHUCTEM, arpodKOCHCTEM H
1. Omnpenenenne n3meHunBocTH. [locTpoeHne BapuaimOHHON KPUBOM. ypOosKOCHCTEM
2. Otxompl IIPOU3BOJICTBA. Ha OCHOBE (benepanbHOTO
KJIACCU(UKAIIMOHHOIO _ KaTajora _ OTXOJOB _ ONpeNessiTh _ Kiacc
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OMACHOCTU OTXOJIOB; arperaTHOe COCTOSHUE U PUBUUYECKYIO0 OopMy
OTXOJIOB, 00Pa3yIOIIHMXCS Ha padOYEM MECTE.
Tema 4.5. OCHOBHOe cojlepKaHNne 10 PackpeiBath conep:kaHue€ TEPMHHOB U MOHSTHIL:
Bausinne Conep:xaHue JeKIMH: 2 SKOJIOTHsI, TIOJIEBbIE HAONIONEHUS, DKCIIEPUMEHTHI,
COMAJIBHO-IK0JIO | 310pOoBhe W €ro cocrapiswomme. @DakTopbl, TMOJOKHUTEIbHO U | 2 MOHMTODHHI OKPYXXalOUIEH Cpenbl, MOAEIUPOBAHUE,
T'HYEeCKUX OTPHULATEIBHO BIHUAIOIIME HA OpraHu3M YeJIOBEKa. HpoGﬂeMa OKOJIOTHY€CKOC MHPOBO33PCHHUCE. Hepeqncnmb 3a1a4n
(akTopoB Ha TE€XHOT€HHBIX BO3/IEHCTBUI HA 37J0POBbE YENIOBEKA (IEKTPOMArHUTHBIE OKOJIOTHH, €€ paszielsbl U CBSA3H C IPYTMMH HayKaMH.
3A0POBLE nonsi, ObITOBas XWUMHUSA, U30BITOYHBIC WIYMBI, pagvalusg H T.IL). XapaKkTepu30BaTh MCTOAbI 9KOJIOTMYCCKHUX
YyeJI0BEKa Apnantaniisi opraHu3Ma 4YesioBeka K (aKTopaMm OKPYKAIOIIeH Cpeibl. nuccnegoBanuii. OnuceBaTh JEHCTBHE DKOJIOTHUYCCKHUX
[Tpuniunbel  GOpMHPOBAaHUS — 3A0POBHECOCPETAIOIICTO  ITOBEIACHUS. (axropos Ha OpraHu3MBbI. XapakTepHu3oBaTh
dusnueckast axkTUBHOCTL H 3JI0POBBE. buoxuMmuyeckue aciekThl 0COOEHHOCTHU CTPOCHUS H  KU3HCACATCIIbBHOCTH
panMoOHaJILHOTO MUTAHUS paCTeHI/Iﬁ H )KUBOTHBIX PA3HBIX CPCa obuTanHwus.
IIpakTHYecKHe 3aHATHS 8

1. «YMmcTBeHHas paboTociocoOHOCTh». OBNaZeHIEe METOJaMHU
ompeeeHus oKazareaeii yMCTBEHHOM pabOTOCIIOCOOHOCTH,
00BSICHEHHE MOTyYCHHBIX PE3YJILTATOB U (OPMYIUPOBAHKE
BBIBOJIOB (ITMCBMEHHO) C MCII0JIb30BAHUEM HayUHbIX MOHSITHH,
TEOPUM U 3aKOHOB.

2. «BnusHue abnotnueckux (pakTOpoB Ha YEJIOBEKA (HU3KHUE U
BBICOKHE TEMIIEPATyphl)»

N3yyeHne MexaHHW3MOB aJamnTalid OpTaHW3Ma 4YesIOBeKa K HU3KUM U

BBICOKMM TeMmIeparypaM H OOBSICHEHHE MOTYYEHHBIX PE3yJabTaTOB U

dbopMmyupoBaHUEe BBIBOJIOB (ITMCHMEHHO) C MCIOJIB30BAHMEM HAy4YHBIX

MOHATHUH, TEOPUI U 3aKOHOB

3. TIpodeccnoHanbHO-OPHEHTUPOBAHHOE MPAKTUYECKOE 3aHATHE Ha
OmpeeNiecHue  TPUTTEPOB  CHIDKAIOIIUX  pabOTOCIOCOOHOCTb,
Ompe/ieJICHUE HEOOXOAMMBIX YCIOBUU TPy/a JUIS OCYIIECTBICHHS
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npodeccuoHaNbHON NesTenbHOCTH. [loaroToBKa co0OIIEeHI B BIIE
pedepara.
4. TeopeTHuecKHe aCIEKThl KOJIOTUN — KOHTPOJIbHAsL paboTa
Pa3znes S. buoJsiorusi B ;KusHu 8 PackpeiBaTh colepkaHHE€ TEPMHHOB M TOHSTHM:
Tema 5.1. OCHOBHOeE cofep:KaHue 12 OHOIICHO3, HKOCHUCTEMA, OMOreOIIEHO3,
buorexnonornu B | Cogep:kanue JJeKIHH: 2 BHJIbI-TOMUHAHTBHI, JKOJIOTHYeCKast HMIIIA.
JKU3HH KaXKIA0Tr0 buorexHonorus kak Hayka ¥ mpou3BoACTBO. OCHOBHBIC HAmpaBJICHHS | 2 Xapakrepus3oBaThb ~ OMOLIEHO3  (COOOIIECTBO),  €ro
COBpEeMEHHOU OnoTexHomoruu. Metoabl OuorexHonoruu. OOBEKTHI BUJIOBYIO, ~MPOCTPAHCTBEHHYIO M TPOPUYECKYIO
OMOTEXHOJIOTUH. OJTHKA OHOTEXHOJIOTMYECKHX U TIEHETUYECKHX CTPYKTYpbl. OOBACHATH POJIb KOMIIOHEHTOB OHOLICHO32
skcniepuMeHToB. [lpaBuina monmcka © aHanu3a OHOIKOJIOTUYECKON B INOJJICPKAHNH €TI0 CTPYKTYPhI M CYIICCTBOBAaHMA Ha
nH(}OpMaIMU U3 Pa3IMYHBIX UCTOYHUKOB (Hay4YHass W y4eOHO-HaydHas OnpeaeneHHON TCppUTOpUMN. OObsICHATH
JIUTepaTypa, CpeAcTBa MaccoBOM uHpopManuu, ceTh MHTepHeT u OMONIOTMYECKUI  CMBICH  SIPOCTHOCTH M JIACTOBOM
JpyTHE) Mo3auku. CpaBHUBaTh KOMIIOHEHTHI OWOIICHO30B, HX
IlpakTHyeckne 3aHATHS: 10 BHIOBYIO, ~MPOCTPAHCTBCHHYIO M TPOPHYCCKYIO

1. Keiicbl Ha aHanu3 uMHGOpPMAUMU O HAYYHBIX JOCTHKCHHSIX B
00J1aCTH TEHETHUYECKUX TEXHOJIOTUHM, KIIETOUHON WH>KEHEPHH,
nuiieBbix Ouorexnonoruii. [lonroroska pedepara.

2. Pa3BuTHE MPOMBIIIJICHHON OMOTEXHOJOTHH U ee IPUMEHEHUE B
JKU3HU YeJIOBEKa, MOKMCK W aHalIu3 MHGOPMAIUU U3 Pa3IMYHBIX
HMCTOYHUKOB (HayuHas W yuyeOHO-Hay4yHas JIUTepaTypa, CpeAcTBa
MaccoBoi nH(popMmanuu, cetb MaTepHeT u npyrue). [logroroBka
IIPE3EHTALNH.

3. DTuuecKkue acmeKThl Pa3BUTHUsI OMOTEXHOJIOTHH W MPUMCHCHHE
WX B JKU3HHM 4YeJIOBEKa, MOWUCK W aHamu3 WHPOpMAIUH U3
pa3IMYHbIX  WCTOYHMKOB  (HaydyHas H  y4yeOHO-HayudHas
JUTEpaTypa, CpeAcTBa MaccoBoi MH(popManuu, cetb MHTepHeT
u npyrue). IloaroroBka npakTH4eckoro 000CHOBaHUS.

CTPYKTYPBI, CBA3U MEXAY OpraHU3MaMu.
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4. PasButHe OMOTEXHOJIOTHU C IPUMEHEHUEM TEXHUYECKUX CUCTEM
(Ouounmxkenepusi,  OmouHdopmaruka, OHMOHMKA) M  UX
MPUMEHEHNE B JKU3HH YeJIOBEeKa, OUCK U aHalu3 MHQPOpMAIHH
W3 Pa3IUYHBIX HMCTOYHUKOB (Hay4yHass MW y4eOHO-HaydHas
JIUTepaTypa, CpeacTBa MaccoBod mH(popMaiuu, ceTh MHTepHeT
U IpyTHe)
5. 3ammTa Kelica
IIpomexyTouHas
arrecramus no | 3ayer
AUCHUIIJINHE
Bcero: 80




4 YCJIIOBUA PEAJIM3ALINHU YYEBHOI'O HNPEAMETA
BHNOJIOTUA

4.1 TpeGoBaHus K MaTepHAJIbLHO-TEXHHYECKOMY 00ecIe4eHN 0
Peanuzamus ydeOHOro mpeamera Owonorusi TpeOyeT Hamwuus y4eOHOTO
KaOUHeTa OMOJIOTHH U DKOJIOTHH.

O6opynoBanne y4eOHOTO KaOWHeTA:

— MOCAJI0YHBIE MECTA IO KOJIMYECTBY O0YUaIOIINUXCS,

— pabouee MeCTO TpernoaBarels,

— y4eHHUYECKas J0CKa,

— KOMIUJICKTHI TUTAKaTOB,

— HaTypalibHbIE OOBEKTHI ISl MPOBEACHHS MPAKTUYECKUX W JIA0OPAaTOPHBIX
pabot (cemeHa, repOapuu, pacTeHUs, KOJUICKIIUU U T.II.),

— Ha0Op pEeaKTUBOB U JIA0OPATOPHOU MOCY/ABI JJIsl OTBITOB,

— noco0us 1151 1a00paTOPHBIX padoT,

— CIIpaBOYHBIC MOCOOUS, TUIAKTHUCCKUE MaTepUaIIbI,

— pa3gaTouHbIi Marepuai B BUJE TaOIuII.

TexHuueckue cpeacTBa O0yUEHUS:

— KOMIIBIOTEP C JTULEH3MOHHBIM IIPOIPAMMHBIM 00€CIIEUEHUEM,

— MEIUANpPOEKTOp,

— BIIEKTPOHHBII MUKPOCKOII ¢ KOMIUIEKTOM T'OTOBBIX MUKPOIIPENAPaToB,

— MPE3EHTALIMH C OIBITAMH,

— OnbnuoreuHbIil (HOHA ¢ NEUaTHBIMU U IEKTPOHHBIMU 00pa30BaTEIbHBIMU U
MH(POPMAIIMOHHBIMH PECYpCaMH, PEKOMEHJOBAaHHBIMHU Ul HCIOJIb30BaHUS B
00pa30BaTeIbHOM MPOIIECCE, HE CTapIIE MATH JIET C MOMEHTA U3JaHHs.

4.2. IlepeyeHb HOPMATHBHBIX MPABOBbIX JIOKYMEHTOB, OCHOBHOM U
JAOMOJIHUTEJIbHOU Yy4eOHOWl JMTeparypbl, HeO0XOOMMOUW /Jf OCBOEHUS
Y4eOHOro npeaMera OMoJIOTHsl.

OCHOBHBIC HCTOYHUKH:

- buonorus 10 xnacc. ba3zoBelit ypoBeHs.: yue. s 00111e00pa3oBar.

opranuzanuii/Ilaceanuk B.B, Kamenckuii A.A., PyonioB A.M. u np./Ilox pen.

[Taceunuka B.B. — 4-e u3a., crepeorun. - Mocksa: IIpocsemenne, 2023, —
224c. ISBN: 978-5-09-071716-8

- buonorus 11 knacc. ba3oBbiii ypoBeHb.: yue0. 1 00111e00pa3oBar.

opranuzanuii/Ilaceanuk B.B, Kamenckuii A.A., I'anontok 3.I" u ap./Ilox pen.

[Taceunuka B.B. — 4-e¢ u3a., crepeorun. - Mocksa: IIpocsemienne, 2022, —
272c. ISBN: 978-5-09-071891-2

I[OHOJ'IHI/ITCJ'H:HBIC HUCTOYHUKU:



- O6yxoB, Imutpuii KonctantuHOBUY. brojorus: KiIeTku U TKaHU. Y4eOHoe
nocooue [ns CIIO/Epemuenko O.3. — 4-e wu3n.. mep. u jgon. — Mockaa:
M3narensctBo FOpaiit, 2022. — 291. — (IlpodeccuonanpHoe oOpa3oBaHHE). —
ISBN978-5-534-07499-4.

- Epemuenko Onbra 3uHoBBeBHA. buosorus: yuenue o 6uochepe. YueOHoe
nocooue [nsa CIIO/ Epemuenko O.3. - 4-¢ m3a.. mep u jgom. — Mockga.
WznarensctBo FOpaiit. 2023. — 236 — (Ilpodeccuonansroe oopazoanue). — [ISBN
978-5-534-10183-6

4.3. IlepeyeHb NPOrpaMMHOIO oOecnevyeHHsi, MPoGeCcCHOHAJIBHBIX 0a3
JTAHHBIX, HH(OPMATMOHHBIX CIPaBOYHBIX cucTeM pecypcoB
HH(OPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOH ceTn «HTEepHET», HeOOXOAUMBIX
JJI51 OCBOEHHS Y4eOHOr0 mpeaMeTa 0MoIorust

- Jluniensnonnoe mporpammuoe obecrnedenne: Microsoft Office Word

2013/2007 Microsoft Office, Excel 2013/2007 Microsoft Office, Power Point

2013/2007

- UnTepHeT-pecypcsl

1. http://www.iprbookshop.ru/ InexkTpoHHO-OMOIMOTEUHAS] cCUCTEMA.

2. www.sbio.info (Bcst 6uomnorus. CoBpeMeHHast OMOJIOTHS, CTaThH, HOBOCTH,

OnonMmoTeKa).

3. www.window.edu.ru (EgmHoe oxHO pgocTyma K o0Opa3oBaTelbHBIM
pecypcam

WNuTtepHeTa o OMOIOTHH).

4. www.5ballov.ru/test (Tect 1151 aOUTYpHEHTOB 110 BCEMY IITKOJILHOMY KYPCY

ouosorun).

5. www.vspu.ac.ru/deold/bio/bio.htm (TenekoMMyHUKAIITMOHHBIE BUKTOPHHBI
110 OMOJIOTMH — KOJIOTHH Ha cepBepe BopoHekckoro yHuBepcurera).

6. www.biology.ru (buonoruss B OtkpbiToM Kojuiemke. CalT COAEpPKUT
AIEKTPOHHBIN yueOHUK 110 Ononorun, On-line TecTsI).

7.www.informika.ru (OneKTpOHHBIN y4eOHHK, OOJBIION CIHUCOK WHTEPHET
pecypcoB).

8. www.nrc.edu.ru (buonornueckas kapruHa mupa. Pazmen koMmbrOTEpHOTO
y4yeOHHKa, pa3paboTaHHOrO B MOCKOBCKOM TOCYJIapCTBEHHOM OTKPBITOM
YHUBEPCUTETE).

9. www.kozlenkoa.narod.ru ([{mst TeX, KTO y4UTCSl CaM U yUUT APYTHX; OYHO U
JUCTAHIIMOHHO, OHWOJIOTHUH, XUMHUHU, JpPYruM mnpeaMeram). www.schoolcity.by
(buonorus B Bonpocax v OTBETax).

10. cchgeu.ru/university/library/dostupnye-ebs —3nekTponHas 6ubauoTeka

11. https://www.elibrary.ru/defaultx.asp - anexkrponnas Oudnuorexa.



4.4. Oco0eHHOCTH peajau3alu¥ Y4eOHOro mnpeaMera OHOJOTHUS AJs
0o0y4yaImmuxcsi W3 YUCJIa MHBAJIUIOB U JMI € OrPAHMYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI.

[Ipu oOy4yeHMM JUI] ¢ OTPaHUYCHHBIMU BO3MOXKHOCTSMHU 3]I0POBBS,
MpeayCMaTpUBACTCs UHIUBUIYAIbHBIN rpaduk 00ydeHUsI.

NuBanuael ¥ JMIIa ¢ OTPAHUYEHHBIMU BO3MOXHOCTSMH 37I0POBBSA
oOecrnieueHbl MEYaTHBIMU U DJIEKTPOHHBIMU 00Opa30BaTEIbHBIMU pECypcaMH B
dbopmax, aanTUPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBBSI.

JIns ocyniecTBiICHHs] MPOUEAYP TEKYIIEro KOHTPOJS YCHEBAEMOCTH U
MPOMEXKYTOUHOU aTTeCTAlMU OOydYarolIuXxcsi, Co3AatoTcs (POHABI OLEHOYHBIX
CPEICTB, aJaNTHUPOBAaHHBIE [JI1 HWHBAIUIOB U JHI[ C OrpaHUYCHHBIMU
BO3MOXHOCTSIMU 3/I0POBbSI M TO3BOJIAIONIME OLICHUTh JOCTHUKEHUE UMU
3aIJIAHMPOBAHHBIX B OCHOBHOW 0Opa30BaTeIbHONW MPOrpaMMe pe3ysibTaToB
oOydeHus ¥ ypoBeHb C(HOPMHUPOBAHHOCTU BCEX KOMIIETCHITUH, 3asBJICHHBIX B

o0pa3oBaTebHON MTporpamMmme.

5 KOHTPOJIb U OIIEHKA JJOCTHXEHHI PE3YJILTATOB
OCBOEHUSA YYEBHOI'O ITPEIMETA - BUOJIOT' US1.

KoHTponb U oOIeHKa pe3yabTaroB OCBOCHUS y4eOHOTO MpeaMeTa
OCYILIECTBIISIETCS IpenojaBaresieM B Iporecce oOyudeHusa. JlocTwxeHue
JUYHOCTHBIX PE3YyJIbTaTOB OILICHUBAETCS HA KA4eCTBEHHOM ypoBHe (0e3
ormeTkHu). ChOpMHPOBAHHOCTH METANMPEAMETHBIX U TPEIMETHBIX YMEHUU
OIICHUBAETCS B Oajlax B MPOIECCE BHIMIOJIHEHUS OCHOBHBIX BUJIOB yueOHOM
NESTENLHOCTH OOYyYaroluXcs, TECTUPOBAHUS, BBIMOJHEHUS OO0yYaroUuMUCs
CaMOCTOATENILHON  paloThl, MO pe3yabTaraM TEKyIIeT0 KOHTPOJS U
MIPOMEXKYTOUHOM aTTeCTAIUU.

OueHka pe3yabTaTtoB
(dbopmBI 1 METO/IBI)

PesynbraTsl 00ydeHus

JIMYHOCTHBIE PE3VYJIbTATBI JInuHOCTHBIE pE3yJbTaThI
OCBOCHHMs mpeamera «bHOJOrus» NOCTUTAIOTCS B €IUHCTBE
yueOHOI M BOCIUTATENbHOMN EATENIbHOCTH B COOTBETCTBUU C
TpaJuLIMOHHBIMU POCCUICKUMHU COLIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMU M JIyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH,
NPUHATHIMU B OOIECTBE MPAaBUIAMH M HOPMAaMU TOBEJICHUS U

JIMYHOCTHBIE PE3YNILTaThI
OCBOCHUS yueOHOTO
npeaMera «buomorus»
JIOJKHBI OTpakaThb
TOTOBHOCTH nu
CIIOCOOHOCTH

CIIOCOOCTBYIOT IpOLIECCaM CAMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpa3BUTHUSA, PASBUTHA BHYTpeHHeﬁ o3I JIMYHOCTH,
MaTpUOTU3MA, YBAXXEHUS K 3aKOHY U IIPAaBOIOPSIKY, YETOBEKY
TpyZa H# CTaplIeMy IIOKOJICHHUIO, B3aMMHOIO YBa)XCHWUH,
OEpeXKHOr0  OTHOUIEHHMSI K KYyJbTYpHOMY HacleAMi0 M
TpaguLUsM  MHOTOHAallMOHAJIbHOTO  Hapona  Poccuiickon
denepanuy, IpUPOE U OKPYKAIOLIEH cpese.

00yJarommxcs
PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOM
BHYTpEHHEN MO3ULIMEN
JIMYHOCTH, CHCTEMOM
IIEHHOCTHBIX OpPUEHTAIIUMH,
MMO3UTUBHBIX BHYTPEHHHUX
YO IEHUH,




COOTBCTCTBYIOIIUX
TpaaUuIUOHHBIM
LIEHHOCTSAM  POCCHHCKOTO
olmiecTBa,  paclIUpeHHe
KHU3HCHHOTO OIIbITa u
OIlbITa JC€ATCIBbHOCTH B

mpouecce peanuzanuu
OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIbHOMN

nestenbHocTU. Ha onenky
HE OLIEHUBAETCS.

METAIIPEAMETHBIE PE3VJIbTATBI

OBHaI[eHI/Ie YHHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU HeﬁCTBHHMHI

1) ba3oBbIMU JTOTHYECKUMH IEUCTBUSIMU.

2)ba3oBbIMU UCCIEAOBATETLCKUMU JICUCTBUSMU.

3) Pabotoii ¢ nundopmaruei.

B mpouecce
OIICHUBAHUS
MPAKTUYECKUX  3aHIATUU
myTeM CYMMUPOBaHHUS
0a/uI0B M BBIBOJA OOIIETO
MPOIICHTA OCBOCHHS
HaBbIKA, 3HAHUS, YMCHHS
pH BBIIOJIHCHUH
COOTBETCTBYIOIINX
JEUCTBUI IIO0 IIOCTAHOBKU
HeJe, BBIIOTHEHUH
pacyeTos, OITBITOB,
BBIOOpA
COOTBETCTBYIOIIETO
MPaKTUYECKOTO JICHCTBUS
U MeToaa, (HOpMyTUPOBKH

BBIBOJIA, aHaju3a 5
pE3yIbTaTOB
HCCIICIOBAHMSL.
OrneHuBarOTCS CyMMOU
0aJuIoB u BBIBOJA
MPOIIEHTAa OCBOEHUS C
COOTBETCTBYIOLIEH

OLIEHKOM INpPU OLICHUBAHUU
NPaKTU4YeCKO  paboThl,
paboTel B Tpynmax mpu
peneHnn Kelica,
MOJIFOTOBKH pedepara,
JIOKJIana,  Ipe3eHTaluH,
COOOIIIeHU.

OgnazieHre yHUBEPCATbHBIMH KOMMYHUKAaTUBHBIMU
y4eOHBIMH JICHCTBUSMH OLICHUBACTCS MPH OpraHU3aLUuU
OOIIIEHUS ¥ COBMECTHOMW AEATEIbHOCTH 00yYaromuXcsl.

OneHuBaroTcsi CyMMOM

0aJuIoB u BBIBOJA
MPOIIEHTAa OCBOEHUS C
COOTBETCTBYIOLIEH

OLIEHKOM IPU OLICHUBAHUU
CaMOCTOSITEJIbHON paboThI




B Ipynmax BO
TEKYILEro KOHTPOJIA.

BpeMs

OBnazneHne yHUBEPCATbHBIMU PETYISITUBHBIMU YUYEOHBIMU
NEUCTBUSIMU:
1) Camoopranuzarius,
2) CaMOKOHTpOIIb,
3) [Ipunsitue ceds U APYTUX.

OueHuBaOTCA CyMMOM
0aJI0B U BBIBOAA
MIPOLIEHTA OCBOCHUS C
COOTBETCTBYIOLIEH
OLICHKOM MPU OLIEHUBAaHUU
CaMOCTOSITENILHOUN paboThI
BO BpeMs TEKYIIIETOo
koHTpois. Kpome toro,
YYUTHIBACTCSI IPU
CYMMHUPOBaHUU 0AJIJIOB
IIPH OIICHUBAHHUH
pedepara, Ipe3eHTaInN B
OTOBapUBAEMBIC CPOKH.

[MPEAMETHBIE PE3VJIbTATBI

1) chopMUpOBaHHOCTH 3HAHUI O MeCTe U PO OHOJOTHH B
CUCTEME €CTECTBEHHBIX HayK, B ()OPMHPOBAHHH COBPEMEHHOM
€CTECTBEHHOHAyYHOW KapTUHbI MHUpa, B TO3HAHUU 3aKOHOB
IPUPOABI u peuieHun KU3HEHHO BaYKHBIX
COLIMAIIBHO-OTUYECKUX,  DKOHOMHUYECKHX,  JKOJOTMYECKUX
npoOjeM 4YeloBEeYeCTBa, a TAaKKE B PEIICHUH BOIPOCOB
paAIMOHATILHOTO  MPHPOJOINONB30BaHUS;, B (HOPMUPOBAHUU
[IEHHOCTHOTO OTHOIICHUS K MPHPOJE, OOLIECTBY, YEIOBEKY; O
BKJIQJIE POCCHMCKHX M 3apyOeXHBIX YYEHBIX - OHOJIOTOB B
pa3BHUTHE OWOJIOTHH,

2) yMeHHE BIAEeTh CHUCTEMOW OHOJOTUYECKUX 3HAHUH,
KOTOpast BKIIOYAeT: OCHOBOIIOJIATAIONINE  OHOJIOTHYECCKHUE
TEPMUHBI U TIOHATHS (KU3HbB, KJIIETKA, TKaHb, OPraH, OPTaHu3M,
MOMYJISIUS, JKOCHCTeMa, OWoIeHo3, Ouocdepa;
MeTaboIM3M, TOMEOCTa3, KIETOUYHBIH MUMMYHHUTET, OMOCHHTE3
Oenka, OHOMOMMMEPHI, JUCKPETHOCTb, CAMOPETYIISIUS,
CaMOBOCIIPOM3BE/ICHNUE, HACJIEICTBEHHOCTb, W3MEHYUBOCTb,
SHEPro3aBUCUMOCTh, POCT M Pa3BUTHE); OHOJIOTHYECKHUE
teopun: kierouHas teopus T. IlIBanna, M. Ilneinena,
P.BupxoBa; ki1oHaiIbHO-CeNeKTUBHOrO uMMyHuTeTa [1. Dpiux,
N.N. MeuHnkoBa, XpOMOCOMHasl TEOPUSI HACJIEICTBEHHOCTH T.
Moprana, 3axkoH 3apogeimeBoro cxoacta K.  bapa,
3BOJOIMOHHAsA Teopuss Y. [lapBuHa, CMHTETHYECKas TEOpHUs
3BOJIONMHU, Teopusi aHtponoreHesa Y. J[lapeunHa; Teopus
ouoreorieHo3a B.H. CykaueBa; ydyenuss H.M. BaBumosa - o
Hentpax wMHOrooOpasusi M NPOUCXOKACHUS KYIBTYPHBIX
pacrenuii, A.H. CeBepuoBa - 0 NyTIX U HaIpaBICHUIX
sBomoiui, B.M. Bepnaackoro - o Ouocdepe; 3aKoHBI
(emnHOOOpA3Hsl MOTOMKOB MEPBOTO MOKOJICHUS, PACIICIUICHUS
NPU3HAKOB, HE3aBUCHMOIO HACIENOBaHUS MpuU3HAKOB [.
Menpgens, CLUEIJIEHHOTO  HAclelOBaHUs [PU3HAKOB U

BHI,

KoHTposib u omeHka
MPEIMETHBIX PE3yJIbTaTOB
OCBOCHHUSA
o011e00pa3oBaTebHOMN
JUCIIATUTAHBI
pacKpbIBAIOTCS
JTUCITUTUIMHAPHBIE
pe3yIbTaThI,
HampaBlieHHBIC Ha
dbopmMupoBaHue OOMIMX U
podeCcCHOHATBHBIX
KOMITETCHIU I
pasnenam u
COZICpKAHUS
Marepua’a.

K dopmam u metomam
OLICHKH pe3yNbTaToB
OTHOCHIT: 3aI0JTHCHUE
TaOIHIL, COCTaBJICHUE
nuarpaMM, (ppoHTaTBHBIH
orpoc, COCTaBJICHUE
ioccapusi, JUKTAaHT 10
OTIpeNeNICHUsIM, TEeKYIIue
TECTHI, HaICaHue
MPAaKTHYECKUX U clada
MIPOMEKYTOYHOTO
KOHTPOJISL B COOTBETCTBUU
C TeMaMU B COOTBETCTBHH
C
KaJICHIapHOTEMATHYE CKUM

uepes

o
TEMaM
y4eOHOTr0




HapylleHus1 cuerieHus: reHoB 1. Moprasa; roMOJI0ru4ecKux
pAnoB B HacieACTBeHHOW wu3MeHunBoctu H.M. Basunosa,
reHetTudeckoro paBHoBecus Jlx. Xapau u B. Baitn6epra;
3apossimeBoro cxonctsa K. bapa, OMOreHeTHYecKoro 3akoHa
3. Tekkens, ®. Mromnepa); npuHUUNBI (YUCTOTHI TaMeT,
KOMIUIEMEHTapHOCTH); npaBwia (mMuHumyMma lO. Jlubuxa,
9KOJIOTUYECKON MUpaMuAbl uuced, OMOMacchl M SHEPrun);
runore3bl  (koauepBarHod AWM. OmnapuHa, NEpPBUYHOTO
oyneona J[x. Xonneiina, mukpochep C. dokca, T. Yek); 3)
BJIaJICHUE CUCTEMOW 3HaHHM 00 OCHOBHBIX METOJaX HAy4HOTO
MO3HAHMSI, UCIOJIb3YEMbIX B OMOJIOIMYECKHX HCCIIEIOBAaHUAX
KUBBIX OOBEKTOB U DSKOCUCTEM (OMHCaHHE, HU3MEPEHHUE,
poBeJeHHE HaOMIOACHUI); CTOCO0AMU BBISIBICHUS M OLIEHKH
AHTPONOTEHHBIX U3MEHEHUI B Mpupone; 4) yMeHHUE BBIIEIATh
CYLIECTBEHHBbIC TPU3HAKH: CTPOCHHUS BUPYCOB, KIETOK
MPOKAPHOT M 3YKAPHOT; OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHu3MOB, BHJIOB, OMOT€OLI€HO30B, SKOCUCTEM U OHOChephl;
CTPOEHHUSI OPraHOB U CUCTEM OPraHOB PacTEHUH, )KUBOTHBIX,
YeJI0OBEKA; MPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIINUX B
opraHusmax pacTeHui, JKUBOTHBIX u YeJI0BEKA;
OMOJIOTMYECKNX MPOIECCOB: 0OMEHa BEIIeCTB (MeTabOoIn3M),
UHPOpPMAIlM W TPEBpALCHUS  DHEPTUu,  OpOKEHHS,
aBTOTpOPHOTO M TeTepoTPO(HOrO0  TUMOB  NIHUTAHUA,
(oToCHHTE3a U XEMOCHHTE3a, MUT03a, Meii03a, raMeToreHesa,
sMOpHoreHesa, OCTAMOPHOHAIILHOTO pa3BUTHS,
Pa3MHOXKEHHS, HWHIAUBUAYAJIbHOTO  pa3BUTHUS  OpraHu3Ma
(oHTOTEHE3a), B3aMMOJICHCTBUS T€HOB, T€TEPO3UCA; ACHUCTBUI
HCKYCCTBEHHOI'0 0TOOpa, CTaOMIM3UPYIOLIETro, JBHXKYILEro U
Pa3phIBAOILETO €CTECTBEHHOIO 0TOOpA; aIoNaTpUuecKoro 1
CUMIATPUYECKOT0 BUA000pa30BaHMsl; BIUSHUS ABUKYIINX CHII
9BOJIIOLIMM Ha TeHO(OHA MOMYNALUU; HPUCIIOCOOICHHOCTH
OpraHM3MOB K cpene OOMTaHUs, YepeOBaHUS HarpaBIeHHA
9BOJIIOLIMM; KpPYrOBOpPOTa BELIECTB U IOTOKAa HHEPrUH B
JKOCHCTEMaX; 5) YMEHHE YCTaHABIMBATh B3aUMOCBS3H MEXKIY
CTpO€HHEM | (QYHKUHUSAMU: OPraHOMJIOB, KJIETOK pa3HBIX
TKaHed, oOpraHamMM ¥ CHCTEMaMU OpraHoB Yy pacTCHMIA,
JKUBOTHBIX M YEJOBEKa,; MEXIy JTamaMu OOMeHa BEIIECTB;
JTalamMM  KJIETOYHOIO IMKIAa M  JKA3HEHHBIX LUKIOB
OpPraHu3MOB; dTalaMu YMOPHOHAILHOTO Pa3BUTHS; TCHOTHIIOM
U (GeHoTHnoM, (QeHOTUrIoOM M (aKTOpaMu cpelbl OOUTAaHWUS;
IIPOLECCAMU 3BOJIIOLMH; JBHUKYLIMMH CUJIaMU aHTPOIIOT€HE3a;
KOMIIOHEHTaMH Pa3JIMYHbIX IKOCUCTEM U MPHUCIIOCOOICHUAMU
K HHUM OpraHu3MoB; 6) yMEHHE BBISBISTh OTIMYUTEIIbHBIE
NPU3HAKU JKUBBIX CUCTEM, B TOM 4YHCII€ TPUOOB, pacTEHHII,
KUBOTHBIX M YEJIOBEKa; MPHUCIOCOOIEHHOCTh BUJOB K CpEIe
oOuTaHusi, aOMOTMYECKUX U OMOTUYECKUX KOMIIOHEHTOB
9KOCHCTEM, B3aUMOCBS3€H OpraHU3MOB B COOOLIECTBAX,
AHTPOIOT€HHBIX U3MEHEHHH B SKOCUCTEMAX CBOEM MECTHOCTH;

IUTAHOM U  OILICHOYHBIMH
MarepHuaJaMu 1o
y4eOHOMY TIPEMETY.




7) yMEHHE WUCHOJIb30BaThb COOTBETCTBYIOLIUE apryMEHTHI,
OMOJIOTUYECKYI0  TEPMUHOJOTMIO M CHMBOJHMKY  JJIS
JI0Ka3aTebCTBa poacTBa OpraHU3MOB pa3HBIX
CUCTEMATUYECKUX TPYII; B3aUMOCBA3M OPraHU3MOB U CpEJIbI
oOWTaHUs; EIMHCTBA YEJIOBEYECKUX pacC; HEOOXOIUMOCTH
3I0pOBOTO 00pa3a KU3HU, COXpaHEHHs pa3HOOOpa3usi BUIOB U
9KOCHCTEM, KaK YCJIOBHUSl COCYIIECTBOBAHUS NPUPOABI U
YeJI0BEUYECTBA; 8) YMEHHE pelaTh MOMCKOBBIE OMOJIOTUYECKUE
3a/1a4M; BBISBISITH NPUIUHHO-CIICACTBEHHBIC CBS3U MEXIY
UCCIIElyeMbIMH OMOJIOTUYECKUMHU O0BEKTaMH, MpOoILleccCaMHu U
SBJICHUSIMU; [I€JaTh BBIBOJBI M MPOTHO3bl HAa OCHOBAaHUU
MOJYYEHHBIX PE3yJbTaToB; 9) yMEeHHE BBIIIBUraTh THUIIOTE3bI,
pOBEPSTh ux AKCIEPUMEHTATIbHBIMU CpeICcTBaMH,
bopmynupys 1enb UCCIIeIOBAHMUS, aHAIU3UPOBAThH
MOJTyYeHHbIE pPe3yNbTaThl U JeNaTh BbIBOABI; 10) mpuHUMATH
ydacTue B Hay4YHOHCCIEIOBAaTeIbCKONW paboTe mo Ouonoruw,
9KOJIOTUM W MEIUIIMHE, MPOBOIMMOI Ha 0a3e IIKOJIbHBIX
HAyYHBIX OOIIECTB M MyOIWYHO TPEACTABIATH MOTyYEHHBIC
pe3yabTaThl HA YYCHHUECKUX KOH(EPEHIUSIX Pa3HOTO YPOBHS;
11) ymeHHME OLIEHHMBAaThb AITHUYECKHE AaCIEKTbl COBPEMEHHBIX
WCCIIEIOBAaHU B OO0NACTH OWOTEXHOJOTHMH U TEHETUYECKUX
TEXHOJIOTUM (KJIOHMpOBaHUE, HCKYCCTBEHHOE
OIUIOJOTBOPEHNE, HAIIPABIEHHOE W3MEHEHUE TIeHOMa U
CO3/laHME€  TPAHCTEHHBIX  OpraHusMoB); 12)  ymeHue
MOTHBHPOBAThL CBOH BBIOOp Oymymieir mpodeCcCHOoHATBEHOM
JIEITEILHOCTH B o0OracTu Oouonorum, MEIUITUHEI,
OMOTEXHOJIOTUH,  TICUXOJIOTMH, OKOJOTMH, BETEpUHApUH,
CEJIbCKOT0 X0341CTBa, MUILEBON MPOMBIIIEHHOCTH; YIIIyOIsATh
MO3HABATEIbHBIA HMHTEPEC, HAIPABJICHHBIM HAa OCO3HAHHBIN
BBIOOp COOTBETCTBYIOMIEH TIpopecCd U  TMPOIOJDKEHHUE
OMoJoruYecKoro oOpa3oBaHUS B YUYPESKICHUSIX CPEIHETO
npodeccroHaIbHOTO U BBICIIETO 00pa30BaHUs.
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padoueii nporpaMmmsbl yueOHoro npeamera buonorus
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