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CognepkaHue  mporpaMMbl  pealiu3yeTrcs B TPOLecCe  OCBOCHHUS
OOyYarOIIMMHUCS OCHOBHOW 00pa30BaTEeNIbHOM MPOTrpamMMbl €  TMOJTYYECHUEM
cpenHero obiero oOpazoBaHus, pa3pabOTaHHOW B COOTBETCTBHH C TPEOOBAaHUSIMU
npukaza MwuHoOpHaykn Poccum ot 28.08.2023 Ne 316 «OO6 yTBepkIeHHH
dbenepanbHOro rocy1apCTBEHHOTO 00Pa30BaTEILHOTO CTAHIapTa CPEHEr0 OOIIEro
oOpazoBaHus»; (¢enepaapHONM  pabodeil  MporpaMMmbl  CPEIHETro  OOIIEero
oOpazoBanusi «buonorus», o0A00peHHON (demepaTbHBIM  TOCYAapCTBEHHBIM
OIO/DKETHBIM ~ HAay4YHBIM  yupekacHueM «MHCTUTYT cTpaTeruu  pa3BHTHA
o0Opa3oBaHUs.



Conep:kanue

TTOSICHUTEIBHAN BAMMCKA L o s oovvveeiiieiiieesieeeieeasieeesieeesneeessbeesbeesbeeesseeessnas 4
1. TITAHUPYEMBIE PEBYTABTATBI ...c..vvieiiieiiieeaiiesieeasieeessaeesineessessseesnseeenes 6
2. Conep:KaHue YHEOHOTO MPEIAMETA ........ccovuvreeriureeesrreessieesssneresssneessnsnes 15
3. YcaoBus peajn3anui NPOrpaMMbl y4e0HOTO NMPEAMETA ................... 24

4, TeMAaTHUECKOE€ MIAHUPOBAHME. ..o ..ooeevvrreiirreeiireessineesssneessseessssseessnns 26



IHosicHuTeNLHAA 3aNIUCKA

PaGouass mporpamma mo Oumosoruu pa3paboTaHa Ha OCHOBE (eaepalibHOMI
paboueii mporpamMMmBsl.

buonorus 3anumaer BaxHoe mecto. OHa obecrnieunBaeT (GOPMUPOBAHUE Yy
oOy4Jaronuxcs NpeCTaBIeHUI 0 HAyYHOU KapTUHE MHUPA, paclIupseT 1 o0o0aer
3HAHUS O JKUBOM TMpuUpoAe, €€ OTIMYUTENbHBIX IPU3HAKAX — YPOBHEBOWU
OpraHu3allid W HBOJIOLMM, CO3MAET YCIOBUS [UJIS: IO3HAHUS 3aKOHOB KWUBOWU
npuposl, GopMHUpPOBaHUS (QYHKIIMOHATIBLHON IPaMOTHOCTH, HaBBIKOB 3JI0POBOTO U
O0e3zomacHOoro oOpa3a JKM3HH, OJKOJOTMYECKOTO MBIIUICHUS, I[EHHOCTHOTO
OTHOILICHHS K )KUBOU MPUPOJIE U YEIIOBEKY.

Bonbiioe 3HaueHre OUOJOTHUSI UMEET TaKXKe JJI PEUICHUS BOCIUTATEIbHBIX
YW pa3BUBAIOIIUX 3a]a4, CcolMaau3aluu oOydaronuxcs. M3ydeHue Ouonoruu
obOecrnieunBaeT yCJIOBUS TUTSt dbopmupoBaHus WHTEIJIEKTYaJIbHbIX,
KOMMYHUKAIIMOHHBIX W WH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOU KYJIbTYPHI,
CIIOCOOCTBYET MHTErpaluu OHOJIOTHYECKUX 3HAHUM C TPEACTaBICHUAMHU U3
JIPYTUX Y4YeOHBIX TMPEAMETOB, B YaCTHOCTHU, (PU3MKH, XUMHUHU M Teorpadum.
Ha3BanHble TOJNIOKEHUS O TpeaHa3HaAYeHUH y4deOHoro mnpeamera «buonorusy»
COCTAaBWJIM OCHOBY JIJII OTPEIEICHUS MOIX0J0B K OTOOPY U CTPYKTYPUPOBAHHIO
€ro coJiepKaHusl, MPEJICTABIEHHOTO B IIporpaMMme 1o OMOJIOTHH.

Otb60p conepkanusi yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH € MO3ULUM KYJIbTYpPOCOOOPA3HOrO TMOAXOJa, B COOTBETCTBUH C
KOTOPBIM OOydaromuecs: JTOHKHbI OCBOWUTH 3HAHUS U YMEHHUS, 3HAYUMBIE IS
dbopmupoBaHusi O00IICH KYyJIbTYphl, OMNpPEACISAIONIUNE aJeKBATHOE TOBEICHUE
yeJoBeKa B OKpY’Karollel MPUPOAHOM cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
JKU3HU U TpakTUYecKou aestenbHOCTU. Ocob0e MECTO B 3TOW CHUCTEME 3HaHUM
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPbIE CIIY>KaT OCHOBOM /1Jisi ()OPMUPOBAHUS
MPEJCTABJICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHpa U
[EHHOCTHBIX  OPUEHTAIMSX  JIMYHOCTH,  CIOCOOCTBYIOIIUX  T'yMaHU3alUU
OMOJIOTUYECKOTO 00pa30BaHMUSI.

CTpyKTypUpOBaHUE COJEpKaHUsI y4eOHOro MaTepualia B TPOrpaMMme IO
OMOJIOTUM OCYHIECTBJIICHO C Y4YETOM TPHUOPUTETHOTO 3HAYCHUSI 3HAHWK 00
OTIUYUTENBHBIX OCOOCHHOCTSX JKMBOU MPUPOIBI, O €€ YPOBHEBOW OpraHU3alUUA U
ABOJIIONMH. B COOTBETCTBHUM C 3TUM B CTPYKTYpe yueOHOTro npeamera «buosorusy
BBIJICJICHBI CJICYIONINE COJIepKaTeabHbIe JIMHUU: «buomorus kak Hayka. MeTobl
Hay4yHOTO mo3HaHus», «KieTka kak Ouojoruueckas cucrema», «OpraHusMm Kak
ouosioruyeckasi cucteMa», «Cucrema u MHOrooopa3ue OpraHu4eckoro Mupay,
«IBOJTIOLMS )KUBOU TIPUPOJIBI», « IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

enb n3ydenus: yaueobHoro npeameta «buosorus» Ha 6a30BOM ypOBHE—
OBJIaJIcHWE  OOYYaIOMIMMHUCS  3HAHUSAMHU O  CTPYKTYPHO-(YHKIIMOHATHHON
OpraHW3allid >KUBBIX CHCTEM pAa3HOTO paHra MW MPUOOpPETECHUE yMEHUM
WCIIOJIb30BATh ATH 3HAHWS I TPAMOTHBIX JEUCTBHUH B OTHOIICHUH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JlocTikeHue 1enu uzydeHus: yueoHoro npenmera «buonorus» Ha 6azoBom
YpOBHE 00€CIeUnBAETCS PEIICHUEM CIEAYIOIINX 3a/1ay:



— OCBOEHHE OOYYarOUIMMUCS CHUCTEMBbl 3HAaHUH O OHMOJOTUYECKUX TEOpHSsX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, IMpaBWIaX, CIy’Kallux
OCHOBOM 151 (POPMUPOBAHMS MPECTABICHUN O €CTECTBEHHO-HAYYHON KapTHUHE
MHpa, O METOAaX HAay4yHOTO TO3HaHMS, CTPOEHUU, MHOTro00pazuu U
OCOOCHHOCTSIX JKUBBIX CHCTEM PAa3HOTO YPOBHS OPTraHHW3aIld{, BBIIAIOIITHXCS
OTKPBITUSAX ¥ COBPEMEHHBIX HCCIICIOBAHUSIX B OMOJIOTHH;

— ¢opMupoBaHue y OOYyYaIOIMUXCS TO3HABATENbHBIX, WHTEUICKTYaJIbHBIX U
TBOPUYECKUX CIMOCOOHOCTEH B Mpollecce aHallh3a JAaHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJIAJIOB, UJEH U MOJIXOJ0B K M3YYCHHUIO JKUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3allly;

— CTaHOBJIIEHME Yy oOyvarommuxcs oOmeil  KyabTypbl, (YHKIIMOHAIBHOU
rPaMOTHOCTH, pa3BUTHE YMEHUN OOBSICHATH W OLICHUBATh  SIBJICHUS
OKPY’)KAIOIIEr0 MHUpa WBOW NPHUPOJLI HA OCHOBAHWM 3HAHUW U OIbBITA,
MOJTYYEHHBIX TIPU U3yYEHUN OUOJIOTUY;

— QopMupoBaHue y O0OydYalOIIUMXCS YMEHUW WLIIOCTPUPOBATH 3HAYCHUE
OMOJOTUYECKUX 3HAHUN B MPAKTUUYECKON NEATETLHOCTH 4YeJIOBEeKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOUOTEXHOJIOTUH;

— BOCHHUTaHHE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEJIOBEKOM >KHUBOMU
MPUPOJIbI, HEOOXOIUMOCTH OEpPEeKHOTO OTHONIIEHUS K HeH, COOII0IeHUs
ATUYECKUX HOPM IPHU MPOBEICHUHN OUOJIOTUUECKUX UCCIIEAOBAHU;

— OCO3HAaHHUE IIEHHOCTH OWOJOTUYECKUX 3HAHWM [JI1 TIOBBIIIECHUS YPOBHS
HKOJIOTHYECKOM KYJIbTYPBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

— TIPUMEHCHHE MPUOOPETEHHBIX 3HAHUN M YMEHHUM B TOBCEIHEBHOM >KU3HU JJIS
OLICHKHU ITIOCJICICTBUNA CBOEH AECATENBHOCTHU IO OTHOLICHUIO K OKPYXKaroUeH
cpene, COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHHME U  COOJIOJICHHE MeEp
npoUIaKTHUKU 3a00JIeBaHUMH.

Mecmo yuebnozo npeomema«buonozcusy 6 yuebHom niane.

VYuebnsiii npenMer «buosorus» OTHOCUTCS K 00I1€00pa3oBaTEILHOMY
y4eOHOMY IHKITY.

O0bEM 00pazoBaTeIbHOM MporpaMMbl cocTaBiisieT 44 yaca.

HtoroBas arrectanus mo yuyeOHOMY mpeamery «buosiorus» MmpoBOJUTCS B
dbopme nmuddepeHIMpoBaHHOTO 3aUETA.

YueOubiii npenmeT «buosorus» u3ydaeTrcss Ha MEPBOM Kypce, B TCUCHHE
BTOpOro cemectpa. Bo BTOpoM ceMecTpe BBICTABIISIETCSI MTOrOBas OLIEHKA 3a
TEKYUIUH CceMecTp, MPOBOAUTCA TU(DPEpEeHIIMPOBAHHBIN 3a4€T U BBICTABIISIETCS
UTOTOBas OLIEHKA 110 YYeOHOMY MPEAMETY.

[Topsimok TeKyliero KOHTPOJS OIpeAenseTcss Y4eOHbIM IUIAaHOM IO
npodeccurn  13.01.10 DnexkTpoMoHTEp MO PEMOHTY U  OOCIYKUBaHUIO
ANEKTPOOOOPY10BaHUS (TIO OTPACTISIM).

dopmamMu KOHTPOJIS SBISFOTCS:

— YCTHBIH OIIPOC;
— MUCBMEHHBIN OIpOC;



— BBIIIOJJHCHUE ITPAKTHUYCCKHUX SaI[aHI/Iﬁ Ha IMPAKTHYCCKHX 3aHATHUAX
— TCCTHUPOBAHUC.

1. Ilnanupyemble pe3yabTaThl
JInyHOCTHBIE pe3yJIbTaThl.

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOEHUS mpeamera «buonorus»
BBIJICJICHBI CIICYIONINE COCTABIIAIONINE: OCO3HAHUE OOYYaIOIIUMHUCS POCCUHUCKOM
rpakJaHCKON MJACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONPEACIICHUIO, HaJu4Yhe MOTHUBAlMM K  OOyYeHHUIO  OHOJIOTHH,
[[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIECHUM JIMYHOCTHU HA OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HMCTOPUUECKUX TPaAUIUN Pa3BUTUSA OHOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh M CIHOCOOHOCTH OOYYaroIIUXCsi PYKOBOACTBOBATHCS B CBOEH
JESTEIbHOCTH [IEHHOCTHO-CMBICTIOBBIMM  YCTAHOBKAMH, MPUCYLIIMMH CHCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIMYUE HSKOJOTMYECKOrO0 IMPaBOCO3HAHUA,
CIIOCOOHOCTH CTaBUTH 1LIEJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIMYHOCTHBIE PE3yJIbTATBl OCBOCHUS MpeaMeTa « bHOJIOTHUS» TOCTUTAOTCS B
CAMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATETLHOCTH B COOTBETCTBUU C
TPAAUIMOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMH, HICTOPUUECKUMH U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMHM, IMPUHATHIMU B OOIIECTBE IpaBUJIAMH U HOPMaMH
MOBEJCHUSI U CIIOCOOCTBYIOT TIPOIIECCaM CaMOIMO3HAHUS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PA3BUTHUS BHYTPEHHEW TMO3WIMHU JIMYHOCTH, NATPUOTU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSIKY, YEJIOBEKY TPyAa U CTAPUIEMY MOKOJECHHIO,
B3aMMHOTO YBa)XKCHUS, OEPEXHOTO OTHOUIEHUS] K KyJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapona Poccuiickont denepaunu, Opupose U
OKpYXaroUIen cpeie.

JInyHOCTHBIE pe3yabTaThl OCBOCHHUS YyueOHOro mnpeamera «buonorus»
JIOJKHBI OTpaXaTh TOTOBHOCTh U CITIOCOOHOCTh OOYYaIOIIUXCS PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH TO3WIUEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHMX  YOEXKICHHWH, COOTBETCTBYIOIIMX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIMPEHUE KU3HEHHOTO
ONbITA U OMbITA AEATEIBHOCTA B MPOIECCE PEAM3alMi OCHOBHBIX HAIPABJICHUHN
BOCITUTATEJIbHOU JIESTEIIbHOCTH

I'pasxcoanckoe eocnumanue:

— c(OpPMUPOBAHHOCTh I'PAXKJIAHCKOW MO3ULMU OOYHArOUIErocss KaK aKTUBHOTIO U
OTBETCTBEHHOTO YJI€HAa POCCUHUCKOT0 OOIIECTBA;

— OCO3HAaHME CBOMX KOHCTHTYILMOHHBIX MpaB U 00S3aHHOCTEH, yBa)KCHHE 3aKOHA
Y IIPABOIIOPAIKA;

— TOTOBHOCTb K COBMECTHOW TBOPYECKOU JESATENLHOCTH MPH CO3JaHUU YUEOHBIX
MPOEKTOB, PpEIIEHWH YYEOHbIX M TIO3HABATEIbHBIX 3a/a4, BBIIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh ONPEENATh COOCTBEHHYIO MO3ULIMIO [0 OTHOIICHUIO K SIBJICHUSM
COBPEMEHHOM KHU3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JACHCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOAEH C pa3HBIMHU YOEKACHUSAMU, KyJIbTYPHBIMU EHHOCTSIMU
Y COLIMAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTb K COTPYJIHHMYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, IO3HABATEJIbHbIX M HCCIIEIOBATEIbCKUX 3a/1a4, YBaKUTEIBHOIO
OTHOILIEHUS K MHEHMIO ONIIOHEHTOB IpPH OOCYXJIEHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COJEPIKAHUS;

TOTOBHOCTb K T'YMAHUTAPHON U BOJIOHTEPCKOMN AEATEIBHOCTH.

llampuomuueckoe eocnumanue:
c(hOpMUPOBAHHOCTh POCCUMCKON TI'pakIaHCKOW HUJIEHTUYHOCTH, MATPUOTHU3MA,
YBAXKEHUSI K CBOEMY Hapoay, YyBCTBAa OTBETCTBEHHOCTHU Imepen Poaunon,
TOPIOCTH 3a CBOW Kpai, CBOO PonMHY, CBOW SI3BIK U KYJIBTYpPY, HPOLLIOE U
HACTOsIIee MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;
LIECHHOCTHOE OTHOLICHUE K MPUPOJHOMY HACJIEAUIO0 U MAMSATHUKAM IIPUPOIBI,
JTOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;
CIIOCOOHOCTh OIICHMBATh BKJIAJ] POCCUUCKUX YYEHBIX B CTAHOBJICHUE U
pa3BUTHE OUOJIOTUM, MOHUMAHUS 3HAYCHUS] OMOJIOTMM B TO3HAHWU 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIEeCTBa;
ujeitHas yOexJAEHHOCTh, TOTOBHOCTh K CIyKeHHto u 3amute OTtedecTsa,
OTBETCTBEHHOCTbH 3a €r0 Cyb0Yy.

JlyxoeHo-HpascmeeHnnoe socnumanue:
OCO3HAaHUE IYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPOAa;
c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUHICCKOTO ITOBEICHMUSI,
CIIOCOOHOCTh OIICHMBATh CHUTYyaIldi0 M TIPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbBHO-HPABCTBEHHBIE HOPMBI U ICHHOCTHY;
OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMYMBOTO OYIYIIIETO;
OTBETCTBCHHOE OTHOIICHUE K CBOMM POIUTENSIM, CO3JIAHUIO CEMbH HAa OCHOBE
OCO3HAaHHOTO TPUHATUA LIEHHOCTEW CEMEMHOW JKU3HU B COOTBETCTBUU C
TpaauuusiMu HapoaoB Poccun.

Ocmemuueckoe socnumanue:
ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUAst SCTETUKY OBbITa, HAYIHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;
ITIOHUMAHUE YMOLMOHAIIBHOTO BO3JACUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;
TOTOBHOCTh K CAMOBBIPAKEHHUIO B PA3HBbIX BUJAX UCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYE€CTBA TBOPUECKOU JINYHOCTH.



Quzuueckoe 6ocnumanus, Qopmuposanue  Kyibmypvl  300p08bsi U

IMOYUOHATIbHOZO 6]16120110]1)2’{1/{}1.’

MOHMMAaHUE U peaan3aius 340pOBOro u 6e3omnacHoro odpasa >Ku3HU (310pOBOE
NUTaHWe, COONIOICHNE TUTHEHMYECKUX MPaBHWJI M HOPM, COATaHCUPOBAHHBIN
PEXUM 3aHATUN U OTIbIXA, PEryisgpHas (pu3nyeckas akKTUBHOCTH), OEPExKHOTO,
OTBETCTBEHHOI'0 U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY
U TICUXUYECKOMY 3710POBbIO;

NOHMMAaHHWE IIEHHOCTHM MpaBUJ HHIUBUAYAJbHOTO U  KOJJIEKTUBHOTO
0€3011acHOr0 TOBEJIEHUS B CUTYyalMsX, YrPOXKAIOLIUX 3J0POBBIO U KU3HU
JIIOJICH;

OCO3HAHUE TMOCJIEACTBUI W HENPUSATHUS BPEIHBIX MPHUBBIUEK (YHOTpeOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU).

Tpyoosoe 6ocnumanue:
TOTOBHOCTH K TPYJly, OCO3HaHHUE LIEHHOCTU MacTEPCTBA, TPYI0JIIO0UE;
TOTOBHOCTh K AaKTUBHOM JI€ATEIIBHOCTU TEXHOJOTMYECKOM W COLMAIBHON
HaIIPaBJIEHHOCTH, CHOCOOHOCTD VUHULIMHPOBATh, IJIAaHUPOBATH U
CaMOCTOSATEIIBHO BBIIOJIHATE TAKyIO JEATEIbHOCTD;
UHTEpEC K DPA3NIUYHBIM cepaM NpoPecCUOHANIBHON IEsTEbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied npodeccu W peaau30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;
TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O W CcaMOOOpa30BaHUIO Ha
MIPOTSKEHUN BCEU JKU3HU.

Ixonozuueckoe gocnumarue:
HKOJIOTHYECKHU 1€eCO00pa3HOE OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;
NOBBIUICHUE YPOBHS 3KOJOTMYECKOW KYyJIbTYphl: IMPHOOpETEHHE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLEHKM MX BO3MOXHBIX IOCIEICTBANA JUIS
OKPYKaIOUIEH CPEIbl;
OCO3HAHHE TJIOOATBHOIO XapakTepa 3KOJOTMYECKUX MpodiieM M NyTel HX
peleHus;
CIIOCOOHOCTh MCHOJB30BaTh NPUOOpETaeMble TPU U3YYEHUH OHOJIOTUU 3HAHUS
U YMEHUS TIpU pEeHIeHHH MpoOJieM, CBA3aHHBIX C  palMOHAJIbHBIM
IPUPOJIOTIONB30BAaHUEM  (COONIIO/IEHNE TpaBWJI  TMOBEACHHUS B  IPHUPOJIE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PAaBHOBECHS B 3KOCHUCTEMAX, OXpPaHy BUJOB,
AKOCHUCTEM, Orochephl);
AKTUBHOE HENPUATHUE JCHUCTBUN, NPUHOCALLIUX BpPEX OKPYKAIOIIEH PUPOIHOU
cpele, yMEHUE  MPOTHO3UPOBATh  HEOJArOMPUSTHBIE  JKOJOTUYECKUE
IIOCJIEICTBUS NIPEAIPUHUMAEMBIX ACUCTBUI U IIPEIOTBPAILATD UX;
HaJIM4HME PA3BUTOIO 3KOJIOTMYECKOTO MBIIUICHHS, DKOJIOITMYECKON KYJIbTYpHI,
onbITa NEATEIBHOCTU DKOJIOTHYECKOHN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATHCSA UMM B ITIO3HABATEIBHON, KOMMYHUKATUBHOM U COLMAIIBHON



ITIPAaKTHUKCE, I'OTOBHOCTH K Yy4aCTHRO B HpaKTI/I‘leCKOfI JACATCIIBHOCTHU
AKOJIOTUYECKOM HaIlpaBJICHHOCTH.

Lennocmu Hayuno2o no3HAHUL:
c(hOpPMHPOBAHHOCT, MHPOBO33PCHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHA U OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOTO HA TUAJIOTE
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO0 MECTa B IMOJHKYJIBTYPHOM
MUDE;
COBEPIIICHCTBOBAHUE S3BIKOBOM M UWTATENbCKOW KYJIBTYphl KaK CpeICTBa
B3aMMOJICHCTBHS MKy JTFOJABMH U IMO3HAHUS MUPA;
NOHMMaHHE crnenuuKu OWOJOTUM KaK HayKd, OCO3HaHHs €€ pold B
(GbOpMHUPOBAHUN PANMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IIETOCTHOTO
MIPEICTABICHUS 00 OKPY)KAIOIIEM MHUPE KaK O €IWHCTBE MPHUPOIBI, YCIIOBEKA H
oOmIecTBa, B MO3HAHUHA TPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHWH TPOOJIeM
COXpaHEHUS IPUPOTHOTO PABHOBECHS,
yOSXKIEHHOCT, B 3HAYUMOCTH OHWOJIOTHHM JJIT COBPEMCHHOW ITMBYIIM3AIUU:
oOecrieueHus: HOBOTO YPOBHSI pa3BUTHS MEIUIIMHBI, CO3JJaHUE TEPCTIEKTUBHBIX
OMOTEXHOJIOTHUI, CIIOCOOHBIX pElIaTh PECypCHble NPOOJIEMBI Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTeN BBIXO/1a U3 I00ATBHBIX SKOJOTUYECKUX MPOOIeM
u obecrnedyeHHss TEepexoJa K YCTOMUYMBOMY pPa3BUTHIO, pPaIllMOHAIBLHOMY
WCITOJIB30BAHUIO TIPUPOIHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTAHJIAPTOB
YKU3HU;
3aMHTEPECOBAHHOCTh, B TIOJIYYCHHUM OWOJOTHYCCKUX 3HAHUW B  IEJAX
MOBBINICHUST OOMIEH KyJIbTyphl, E€CTECTBCHHO-HAyYHOHW T'PAaMOTHOCTH, Kak
COCTaBHOM  4acTu  (YHKIMOHAJIBHOM  TpPaMOTHOCTH  OOydYaromimxcs,
dhopMupyeMoil IpH U3y4eHUN OMOJIOTHH;
MOHUMAaHUE CYIIHOCTH METOJOB TMO3HAHMS, MCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIMOCOOHOCTH WCIIOJIb30BaTh MOJy4YyaeMble 3HAHUS [JIs aHalu3a |
OOBSCHCHUS SIBICHHM OKPYKAIOIIETO MHpPAa H TMPOWCXOASAINIMX B HEM
W3MCHCHUH, YMEHHUE JenaTh 000CHOBAHHBIC 3aKIIOUYCHUS Ha OCHOBE HAyYHBIX
($aKTOB M UMEIOIIMXCS JAHHBIX C IETBI0 TTOJIYYCHHS JTOCTOBEPHBIX BHIBOJIOB;
CIIOCOOHOCTh CaMOCTOSITEIIBHO HCIIOJIb30BaTh OHWOJIOTUYECKHE 3HAHMS IS
perieHus mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUsX;
OCO3HAHHWE IICHHOCTH HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOCKTHYIO M HCCIIEIOBATEIBCKYIO JEATEIbHOCTh HHIUBUIYAIBHO U B TPYIIIIC;
TOTOBHOCTh M  CIHOCOOHOCTh K  HEMPEPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHNI0, K aKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUU MO OWOJOTHUH B
COOTBETCTBHHM C KU3HCHHBIMH ITOTPCOHOCTSIMH.



MeTanpeaMeTHble pe3yJbTaThl.

OBJIaIICHI/Ie YHUBEPCAJIBHBIMHA MMO3HABATC/IbHBIMHU IleﬁCTBHﬂMI/I.

ba3zosvie nocuueckue oeticmsusi:
CaMOCTOATENbHO  (OPMYJUPOBaTh M aKTyaJu3upoBaTh  Mpodiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS
(amanm3a, cuHTE3a, CpaBHEHMs, KiaccuduKaluyd, 000OIIEeHHS), PACKPHIBAThH
CMBIC]I OHMOJIOTUYECKUX TMOHATHM (BBLACNATh WX XapaKTEepHbIE MPHU3HAKH,
yCTaHaBJIMBATh CBSI3U C IPYTUMHU MMOHATUSIMH);
ONpENENATh ILENu JEeATEIbHOCTH, 3ajaBas mapaMeTpbl M KpPUTEPUH UX
JOCTHKEHHS, COOTHOCHTH pPE3yldbTaThl JACSITENBHOCTH C TOCTaBJICHHBIMHU
EIISIMU;
UCITIOJIb30BaTh OMOJIOTMYECKUE TMOHATUSA U1l OOBSICHEHUS (DAKTOB W SIBJICHHM
YKUBOU TIPUPOJIBL;
CTPOUTHb JIOTUYECKHUE pacCykAeHUS (MHIAYKTUBHBIC, JEIAYKTUBHBIE, 110
aHaJIOTWH), BBISBIISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B PacCMATPUBAEMBIX
SBIICHUSX, (DOPMYITMPOBATH BHIBOABI U 3aKIIOUCHHS,
NPUMEHATH CXEMHO-MOJENBHBIE CPEACTBA JJIS MPEACTABICHUS CYIECTBEHHBIX
CBSI3€M W OTHONICHWH B M3y4aeMBIX OHOJIOTMYECKUX OOBEKTaxX, a TaKKe
IPOTUBOPEUYMI pa3sHOIrO poJa, BBIABICHHBIX B Pa3IUYHbIX WH(OPMALIMOHHBIX
UCTOYHUKAX;
pa3pabatrbiBaTh IJIaH pEIICHUs MNpoOJeMbl C Y4€TOM aHalu3a HMEIOIIMXCS
MaTepuaIbHbIX U HEMaTepuaIbHbIX PECYPCOB;
BHOCHTHh KOPPEKTUBHI B JEATEIHHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB
IEJISIM, OIICHUBATh PUCKH TIOCTIEICTBUN ACSITETbHOCTH;
KOOPAMHHUPOBATH M BBIMOJHATH PaObOTy B YCIOBHSX PEAIbHOTO, BUPTYAIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMO/IEUCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX IPOOJIEM.

Fbasosvle uccneoosamenvckue oeticmsusi:
BJIAJICTh HABBIKAMH YYCOHO-HCCIIEAOBATEILCKOM M TIPOSKTHOW JIeATEIHLHOCTH,
HaBBIKAMHM  pa3pelieHuss TpoOiieM, CHOCOOHOCTHIO U TOTOBHOCTBHIO K
CaMOCTOATENILHOMY TOMCKY METOJOB pEIICHUS MPaKTUYECKUX  3ajad,
MPUMEHEHUIO PA3TUYHBIX METOJ/IOB MTO3HAHUS;
WCITIOJIB30BATh PA3JIMYHBIC BUJIBI JEATEILHOCTH MO MOJYYCHUIO HOBOTO 3HAHMS,
€ro MHTEPIpETallid, IPEoOPa30BaHUI0 U IPUMEHEHHUIO B YUEOHBIX CHUTYyaITUsIX,
B TOM YHCJIC TIPH CO3/IaHUH YICOHBIX M COIMAIbHBIX TIPOCKTOB;
dbopMHpOBaTh HAYYHBIH THIT MBINIJICHUS, BIAJICTh HAYYHOW TECPMHHOJIOTHEH,
KJTFOUEBBIMU TTOHSATUSMU U METO/IAMH;
CTaBUTh U (opmymupoBaTh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIHHOU
NESITEIIbHOCTH U )KU3HEHHBIX CUTYAIIHSIX;
BBISIBJISITH  TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJU3WpOBaTh 3ajady,
BBIIBUTATh TUTOTE3y €€ pelieHHs], HaXOAUTh apryMEHTHI ISl IOKa3aTelhCTBA

CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHMUS;
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aHAJIM3UPOBATh IIOJIyYCHHBIC B XOJ€ PEIICHUs 3aa4l pe3ysIbTaThbl, KpUTUYECKU
OLICHMBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;
JaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
OCYILIECTBIIATH IIeJIEHANIPABICHHBIN MOUCK TIEPEHOCa CPEACTB U CIIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETb [IEPEHOCUTh 3HAHUS B IO3HABATENBHYIO U PAKTUYECKYIO 00JIacTh
KU3HEIEATEIBHOCTH;

YMETh UHTErPUPOBATh 3HAHMS U3 PA3HBIX IPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJIEH, IIPEUIAraTh OpPUTrMHAIbHBIE TOAXObI U PEIICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a49H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

Paboma ¢ unghopmayueii:
OpUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHUKAX MHPOpMalUUU (TEKCTE Yy4eOHOro
nocoOusi, Hay4YHO-TIOMYJISIPHOM JuTepaType, OHOJOTMYECKHUX CJIOBapsAX U
CIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHAIM3UPOBATh
UHPOpPMAIIMIO PA3IUYHBIX BHUAOB U (QOPM MpEACTABICHUS, KPUTUYECKU
OLICHMBATh €€ JTOCTOBEPHOCTh U HEITPOTHUBOPEYUBOCTH;
(GopMyIupOBaTh 3apoChl M MPUMEHATh PA3IMYHbIE METOAbl IPU IMOUCKE U
orbope Ouosiornyeckoi wuHGOpPMALUU, HEOOXOAMMOW JJIsi BBIOJIHEHUS
y4eOHBIX 3a/1a4;
npuoOpeTaTh OMBIT HCIOJB30BaHUS HWH(DOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHM, COBEPILIEHCTBOBaTh KYyJbTypy AaKTHBHOIO HCIIOJIb30BAHUS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;
CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMalbHYI0  (OpMy  IpEJCTaBICHUS
ononornyeckor wuHGoOpMaMK (CXeMbl, TpapuKd, AUArPaMMBbI, TaOJIHUIIbI,
PUCYHKU U APYToe);
UCIIOJIb30BaTh HAYYHBIM S3bIK B KAyeCTBE CpEACTBa MNpu pabdoTe ¢
Ononornyeckod uHPOpMaLMel: NPUMEHSTb XUMUYECKHe, (U3nyeckue u
MaTE€MaTUYECKUE 3HAKU U CUMBOJIBI, (OpMyJibl, a00OpeBUATYpy, HOMEHKIIATYPY,
UCIIONIb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE  CPE/ICTBA
HarJIsITHOCTH;
BJaJeTh  HABbIKAMM  pACMO3HABaHWA W 3alUThl  MH)OpMAIUH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OsBJagenue YHUBEPCAJIbHBIMH KOMMYHHUKATUBHBIMU JAEeUCTBUSIMH

Obwenue:
OCYIICCTBIATH KOMMYHHUKAITMHM BO BCeX cdepax KU3HHU, aKTHBHO y9acTBOBATh B
JMAJIore WM JTUCKYCCHH IO CYIIECTBY OOCYXKIaeMOi TeMbl (YMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CY>KJEHUS OTHOCUTEBHO BBIMOTHEHUS MpeiaraeMomn
3a/ladyd, YyYWUTHIBaTh MHTEPEChl U  COTJIACOBAHHOCTh TMO3WIUNA JIPYTUX
YYaCTHUKOB JUAJIOTA MW JUCKYCCUH);
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pacno3HaBaTb HEBEpOaJbHBIE CpEACTBA OOLIEHMs, IOHUMAaThb 3HAUYECHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUS! KOH(IMKTHBIX CUTYallUH,
YMETb CMATYATh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIOCOOAMH OOIEHUS M B3aUMOJEUCTBHUSA, MOHHUMATh
HAMEpPEHUsl JPYTUX JIIOAEH, TMPOSIBIATh YBAKUTEIBHOE OTHOIICHHE K
coOeceTHUKY U B KOPpPEKTHOU (hopme popMynnpoBaTh CBOM BO3PAKEHUS;
pa3BEPHYTO M JIOTUYHO M3Jararb CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

Coemecmnas OesimenbHOCMb !
MOHUMAaTh U MCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHON W HMHAWBUAYaTbHOU
paboThl MpU  pEHICHUHM  OMOJIOTMYECKOW  MpoOsieMbl, 0OOCHOBBIBATh
HEOOXOJMMOCTh TPUMEHEHUS TPYNIOBBIX (OPM B3aUMOACHCTBHS  TIPHU
peleHnn y4yeOHo 3a1auu;
BBHIOMpaTh TEMATUKy W METOJbl COBMECTHBIX JIEUCTBUUA C Y4YETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KaXKJIOr0 YJIEHA KOJUIEKTUBA;
OpUHUMATh  I[€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBAaTH U
KOOPAMHUPOBATh JEUCTBUS MO €€ MOCTUKEHUIO: COCTaBIIATH IJIaH JEHCTBUM,
pacmpeienarTh pojad ¢ Y4ETOM MHEHUM Y4YaCTHHUKOB, OOCYXKIAaTh PE3yJIbTaThl
COBMECTHOM padoThI;
OIICHUBATh KAYECTBO CBOETO BKJIAJIa U KaXKJIOr0 YYaCTHHKA KOMaH]Ibl B OOIINIA
pe3yJIbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;
npejyiarath HOBBIE TPOEKTHI, OILEHUBATh WJAEHM C TO3ULHUU HOBU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;
OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEAEHHWE B  PA3JIUYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIIMATHBHBIM.

OBJIaI[eHI/Ie YHUBEPCAJIIBHBIMHA PEryJAATHBHBIMHA )]Ci/iCTBI/IﬂMH.

Camoopeanuzayus:
WCITOJIB30BaTh OMOJIOTHYECKUE 3HAHUS JUTSl BBISBIICHUS MPOOJIEM M UX PEIICHUS
B KU3HCHHBIX M YUCOHBIX CUTYaIIHSIX;
BBHIOMpATh Ha OCHOBE OHOJIOTHUECKUX 3HAHWH II€JIEBbIE M CMBICIOBBIC
YCTAaHOBKH B CBOMX JCHCTBHAX W MOCTYIIKaX IO OTHOIICHUIO K )KHBOU MPUPOJIC,
CBOEMY 37I0POBBIO U 3J0POBBIO OKPYKAIOIINX;
CaMOCTOSATEIILHO OCYIIECTBIIATh TO3HABATEIBHYIO JCATCIBHOCTD, BBISBIIATH
npoOiemMbl, CTaBUTh ©  (OPMYJIHMPOBATH  COOCTBEHHBICE  3a7a4yd B
o0pa3oBaTeNbHOMN NEATEILHOCTH U )KU3HEHHBIX CUTYyAITUsX;
CaMOCTOSATENILHO COCTAaBIISAThH TUTAH PEIICHUS TMPOOJIEMBI C YIETOM UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENIIOYTESHUH;
JaBaTh OIEHKY HOBBIM CHTYAIIUsM;
pacmmpsaTh paMKH y9eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATOYTCHHIA;
JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a
peleHHue;
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— OILICHUBATh MPUOOPETEHHBIN OIIBIT;

— CIIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IMIUPOKOW SPYAULIMH B PA3HBIX
o0nacTaX 3HAHWUW, TIOCTOSHHO TIOBBINIATh CBOM 00pa30BaTENbHBIN |
KYJBTYPHBI YPOBEHb.

Camoxonmpons:

— JlaBaThb OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JCSATEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

— BJIAJETh HaBbIKAMH MO3HABATEJILHON PEQUIEKCUM KaK OCO3HAHUS COBEPIIAEMBbIX
JEUCTBUM M MBICIHUTENIBHBIX IIPOLIECCOB, MX PE3YyJIbTaTOB W OCHOBAHMM,
UCIIONIb30BaTh MPUEMBI pedieKkcuu ISl OICHKH CUTYyalluH, BBIOOpA BEPHOTO
peleHus;

— YMETb OLICHMBATh PHUCKH M CBOEBPEMEHHO NPUHUMATHh PEMIEHUS IO HX
CHUKECHUIO;

— IPUHUMATb MOTHUBBI M AapryMEHTBl JpYIrUX [PHU aHaIu3€ pe3yJbTaTOB
NEeATEIbHOCTH.

llpunamue cebs u opyeux:
— TMPUHUMATH ce0s1, TOHMMAasi CBOM HEAOCTATKH M IOCTOMHCTBRA,;
— MpPUHUMATh MOTHUBBI U apPryMEHThl JpPYTHX TPU aHaju3e pe3ysibTaToB
TESTEIILHOCTH,
— TMpHU3HABATh CBOE MPABO U MPABO JAPYTUX HA OITHOKH;
— pa3BUBATH CITIOCOOHOCTH TOHMMATh MU C ITO3HIIMH IPYTOTO YEJIOBEKA.

IIpenmeTHbIe pe3y/ibTAThI.

[TpenMeTHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus»

JOJKHBI OTPaXKaTh:

— c(pOpMUPOBAHHOCTH 3HAHUUA O MECTE U POJIM OMOJOTMU B CUCTEME HAYYHOIO
3HAHMSI €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpPa U HAYYHOTO MHPOBO33PEHHUS], O BKIIAJE POCCUICKUX U
3apyOeKHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJNOTUH, (DPYHKIIMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HECHHBIX 3a/a4;

— yMEHHE pacKphIBaTh COJEpKAaHUE OHOJIOrMYECKUX TEPMUHOB U TOHSITHMA:
KU3Hb, KJETKa, OpPraHu3M, MeTraboiu3M (OOMEH BELIECTB U IpEeBpalleHHE
DHEPrUr), TrOMeocTa3 (CaMOpEeryJialMs), YpPOBHEBas OpraHu3alus KHUBBIX
CUCTEM, CaMOBOCHPOU3BEICHHE (penpotyKuus), HACJIeICTBEHHOCTb,
U3MEHYMBOCTb, POCT W Pa3BUTHE, BHJ, MOMYJSALUS, F€HOPOHI, HBOJIOLUS,
NBIKYIIHE CHIbl ((aKTOphI) 3BOJIOLUU, MPUCIOCOOJEHHOCTh OPraHU3MOB,
BUJI000pa30BaHUE, JKOJIOTUYECKHE (DAKTOPBI, HKOCHCTEMA, IPOIYLEHTHI,
KOHCYMEHTBI, PpEIyLEHTbl, LEeNM NUTaHWs, JKOJIOTHYECKas NHUpaMUAa,
ouoreolieHos, ouocdepa;

— yMeHHe u3NaraTh OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAs, LIEHTpaJIbHAs JOIMa MOJIEKYJISIpHON Ounonorun), 3akoHsl (I
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Mennens, T. Moprana, H.W. BaBunoBa) u yuenus (0 1ieHTpax MHOTooOpa3us u
MPOUCXOXKJIEHUS KyJIbTYpHBIX pactenuid H.M.BaBunosa), onpenensiTbrpaHuiibl
UX T[PUMEHHMOCTH K JKMBBIM  CHCTEMaM, OHOJIOTHYECKHE  TEOpPUHU
(3BomronmonHas Teopuss Y. [lapBuHA, CHHTETHYECKAash TEOPUS HBOJIIOLUH),
3aKOHBI M 3aKOHOMEPHOCTH (3apojpiiieBoro cxojacrtsa K.M.bapa, uepenoBanus
[VIaBHBIX HampaBieHud u nyrted sBomonuu A.H. CeseproBa, yuyeHus o
ouocpepe B.W. Bepuaackoro), ompenensiTb TpaHUIBI HX NPUMEHHUMOCTH K
YKUBBIM CUCTEMaM;

YMEHHE BJIAJ€Th METOJaMH HAayYHOTO MMO3HAHUS B OMOJIOTHHU: HAOJIOACHHE U
OMNMCAHUE JKMUBBIX CUCTEM, MPOLECCOB U SIBIICHUI, OPraHU3ALMSA U MIPOBEIACHUE
OMOJIOTMYECKOTO  DKCIIEPUMEHTA,  BBIIBM)KCHHE  TUIIOTE3bl,  BbIBIICHUE
3aBUCUMOCTH MEX]y MCCIEIYEMBbIMU BEIMYMHAMH, OOBSICHEHUE MOJYYEHHBIX
pEe3yAbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX TOHITHI, TEOPUN U 3aKOHOB, YMEHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE NPHU3HAKH BHPYCOB, KIETOK MPOKApHOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHW3MOB, OCOOEHHOCTH
IPOLECCOB: OOMEHa BEUIECTB U MPEBPALICHUS SHEPTUH B KIIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO U JHEPreTHUecKOro oOMEHa, XEMOCHHTE3a, MUTO3a, MeHo3a,
OILUIOJIOTBOPEHMS, PA3MHOKEHUS, HWHAUBUIAYAJIBHOIO PpAa3BUTHSA OpraHU3Ma
(oHTOTCHE3);

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKKM CTPOEHUS OHMOJOTMYECKUX
OOBEKTOB: BHJIOB, MOMYJSALHUI, MPOIYLEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,
OMOreoleHO30B U SKOCHUCTEM, OCOOEHHOCTH MPOLECCOB: HACJIEICTBEHHON
WU3MEHYUBOCTH, €CTECTBEHHOI'O otOopa, BUJI000pa30BaHMUA,
IPUCIIOCOOJIEHHOCTH OpPTraHU3MOB, JEHCTBUS JKOJOTMYECKHX (HaKTOpPOB Ha
OpraHu3Mbl, II€pEHOCAa BEIIECTB M IIOTOKA DJSHEPIMM B 3KOCHUCTEMAX,
AHTPOIIOTEHHBIX M3MEHEHUN B 3KOCHCTEMAax CBOEM MECTHOCTH, KPyrOBOpOTa
BEII[ECTB U OMOT€OXUMHUYECKHUX IIUKIIOB B Onocdepe;

YMEHHME MPUMEHSTh IOJy4YeHHbIE 3HaHMS Uil OOBSICHEHUS OHMOJIOIMYECKHX
IIPOLIECCOB U ABJIEHUH, JUIsl IPUHATHS NPAKTUYECKUX PEIICHUI B IIOBCETHEBHOM
XKU3HU C LENbl0 oOecrieueHus] 0e30MacHOCTH CBOETO 3/I0pPOBbsl U 310POBBS
OKPYXAaIOIUX JIIOIH, COONIOACHUST HOPM TPAMOTHOTO TOBEJACHUS B
OKpY>Karolel MpUpoJaHON cpejie, TOHUMaHUuEe HEe0OXOAUMOCTH HCIIOIb30BaHUs
JIOCTHUKEHUM COBPEMEHHON OMOJIOTMU UM OMOTEXHOJOTHM ISl pallMOHAIBHOTO
PUPOIONIOIB30BAHUS;

YMEHHE peliaTh 3JIeMEHTapHbIE T€HETHUECKUE 3a/1a4il HA MOHO- UIUTUOPUHOE
CKpEILINBaHUE, CLIEIUIEHHOE HacCJIeI0BaHUE, COCTAaBJISATh CXEMBI
MOHOTHOPHIHOTO CKpEUIMBaHUS ISl MPECKa3aHusl HAcIeOBaHUsS MPU3HAKOB
y OpraHu3MOB, COCTaBJISATh CXEMbl IEPEHOCA BELIECTB M SHEPIUH B
AKOCUCTEMAax (LIeTH MUTAHUSA);

YMEHUE BBIMOJHATH JIa0OpATOpPHBbIE U MPAKTHUECKUE pPadOThl, COOJIOAATH
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKHM OLEHUBATh M HHTEPIPETHPOBATH  HMHGOPMALIUIO
OMOJIOTMYECKOTO COAECPKAHUS, BKIIFOUAIOIIYIO IICEBA0 HAYYHbIEC 3HAHMS U3
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pa3IMYHBIX HMCTOYHUKOB (CpeAcTBa MaccoBOM HHGpOpMAIMM, HAYyYHO-
HOIyJISPHBIE MaTepUalbl), ITUYECKHE aCIEKThl COBPEMEHHBIX HCCIIEIOBAHUN B
Ouoyoruu, MenuIHe, OWOTEXHOJIOTHH, pacCMaTpuBaTh  TII0OAJIbHBIC
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K
HUM COOCTBEHHYIO MTO3UIIHIO;

— yMEHHE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE H YCTHBIE COOOIIEeHUs, 0000111as
Ouosornveckyro HMH(GOPMALUI0O M3 HECKOJIBKUX HCTOYHHUKOB, T'PAMOTHO
UCTIOJIb30BaTh OHSATHHHBIN anmnapaT OMOJIOTHH.

2. Conep:xanue y4eOHOI0 npeamera

Tema 1. buosiorusi kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMu, Quiiocodpuel, STUKON, SCTETUKOW U TIPABOM.
Ponp Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAy4YHOM KAapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

Metoapl MO3HAHUS SKUBOM mpupoasl (HAOIIOJIEHHE, HSKCIEPUMEHT,
ONMCAaHWE, W3MEpPEHHEe, Kiaccu(uUKalus, MOJEIUPOBAHUE, CTAaTHCTHYECKas
00paboTKa TaHHBIX).

Jlemoncmpayuu:

llopmpemuwi: Y.lapBun, I'.Mengens, H.K.Konbuos, /Jx.Yorconn®.

Kpuxk.
Tabauywl u cxemvl: «MeTOIbI TO3HAHUS )KUBOU MPUPOIBDY.

Tema 2. JKuBble cucTeMbl U X OPTraHU3AIMSIL.

JKuBbie cucteMbl (OMOCHCTEMBI) KaK MPEeJAMET U3YUCHUS OUOJIOTHH.
OTauyme KUBBIX CUCTEM OT HEOPTAHUYECKOM MPUPO/IBI.

CpoiicTBa OWOCHMCTEM U UX pa3HooOpazue. YpPOBHM OpraHU3aluu
OMocHCTEM:  MOJICKYJISPHBIM,  KICTOYHBIM,  TKaHEBBIM,  OpPraHU3MCHHBIH,
MOMYJISIIMOHHO-BUI0BOM, IKOCUCTEMHBIN (OMOTEOIIEHOTHUECKHIT ), OMOCHEPHBIH.

Jlemoncmpayuu:

Tabauyvt u cxemvi: «OCHOBHBIC MPU3HAKY KU3HWY, « Y POBHHU OpraHU3aIUN
YKUBOU TIPUPOIBI».

Obopyoosanue.: modens monexyisl JJHK.

Tema3. XuMn4eCKUiicOCTABUCTPOCHUEKIETKH.

XUMHUYECKHN COCTaB KJIETKA. XHMHUYECKHE 3JIEMEHTBI: MAKPODJIEMEHTHI,
MUKPO3JIEMEHTHI. Boga 1 MUHEpaIbHBIE BEIIECTBA.

@OyHKIMA BOJBI M MHUHEpPAJIBHBIX BeElIECTB B KieTke. llomnepxxanue
OCMOTHYECKOro OajaHca.

benku. CoctaB u ctpoeHre 0€JIKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHumble U 3aMEHUMbIE AMUHOKHUCIIOTHl. AMUHOKHCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYpbI OCIKOBOM MOJIEKYJIbI (MIEpBUYHAS,BTOPUYHAS, TPETUYHAS U
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YeTBEpPTUYHAs CTPYKTypa). XHUMHYECKUEe CBoicTBa OenkoB. buosjornyeckue
(byHKIIUU OCIIKOB.

depmeHTHl — Ouonoruueckue Karanuzatopsl. CTpoeHue QepmenTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. ButamuHbl.
OTmuns pepMEHTOB OT HEOPTAHMYECKUX KaTaIH3aTOPOB.

VYrneBoasl: MoHocaxapuabl (TJIIOKO3a, pubo3a U J1€30KCUpu003a),
aucaxapuipl  (caxaposa, JakTo3a) U mosMcaxapuibl  (Kpaxmall, TJIMKOTEH,
1esuI003a). buonornyeckue GyHKIMM yTriIeBOIOB.

Jlunuael:  Tpurnuuepuabl, Qochomunuabl, crepouasl. [uapodubHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHe
YTJIE€BOAOB, OEJIKOB U JIMIHUIOB KaK UCTOYHUKOB YHEPTHUU.

Hyxneunnoseie kucnotel: JHK wu PHK. Hykmeotuasr — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Ctpoenue u ¢pynkiun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIHH.

[utonoruss — Hayka o kjetke. Kierounas Teopus — npumep
B3aMMOJICUCTBUS U U (PAKTOB B HAYYHOM MO3HAHUU. MeTOIbl U3YUEHUS KIIETKH.

Knerka kak 1menoctHass >kuBas cuctema. OOIIMEe NpU3HAKU KIIETOK:
3aMKHyTas HapykHas memOpana, moisekyibsl JIHK kak reneruueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tumnel KJIETOK: JyKapuoTHYeCKass W TmpokapuoTudeckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKapHOTHYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKApPUOTHUYECKON KJIETKH. (OCHOBHBIE OTJIMYMS PACTUTEIBLHON, >KUBOTHOM W
IrpUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPbI KIETOK — KJIETOYHAsI CTEHKA, TNIMKOKAJIUKC, UX
bynkuuu. [lnazmarnyeckas memOpana, €€ cBoiictBa u ¢yHkuuu.l{uronnazmaneé
opraHousibl. OmHomemOpannbie opradouasl kietku: OIIC, ammapart [onbmxwy,
au30coMbl. [lomyaBTOHOMHBIE OpPraHOWbI KIJIETKU: MHUTOXOHIPHUH, IIIACTHIBI.
[IpoucxoxaeHne MUTOXOHJApUM W Tactun. Bunabl minactun. HememOpanHbie
OpTraHOUJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IEHTP, IEHTPUOIH, PECHUYKH,
KryTUKUA. OYHKIIUN OpTraHOUI0B KJIETKU. BritoueHus.

Anpo — perynatopHslid LHeHTp KieTku. CTpoeHue saapa: siaepHas 000JI0uKa,
KapuoIlUia3Ma, XpOMaTHH, SAPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KJIETKE.

Jlemoncmpayuu:

Ilopmpemuwi: A.JleBenryk,P.I'yk, T.lIlIBanu,M.I1neiinen,P.Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxiia, K.M. bap.

Juacpammelr:  «PacnpeneneHne XUMHAYECKHX OAJIEMEHTOB B HEKHUBOU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabauywl u cxemwl: «llepuoandeckast TabIMIIa XUMUIECKUX IIIEMEHTOBY,
«CTpoeHue MoJIeKyJibl Bob», «brocunres 0enka», « CTpoeHrne MOJIEKYJIbI OeTKay,
«Ctpoenue pepmentay, «Hyknennosbie kuciotel. JJHK», «Ctpoenne Monexybl
AT®y», «CTpoeHne 3yKapuOTHUYECKOU KIIETKH, «CTPOCHUE )KUBOTHOM KIETKI,
«CTpoeHue pacTUTENbHOU KIETKW», « CTpOEHUE MPOKAPUOTUYECKOU KIETKNY,
«CTpoeHue spa KIETKn», « Y TIeBOAbI», «JIumuabn.
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Obopyoosanue: CBETOBOM MHUKPOCKOII, OOOpYJOBaHUE JJi1 IPOBEICHUS
HaOIO/ICHUH, W3MEpPEHHUH, HKCIEPUMEHTOB, MHKpPOIpENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATHHBIX KIIETOK.

Tema 4. ’KusHenessTeIbHOCTbKJIETKH.

OOMeH BeIecTB, WM METabO0IU3M. ACCUMUIAIINS (TITaCTUYECKUN 0OMEH) U
JUCCUMUJIISIUSA (SHEPreTUUeCKuii OOMEH) — JBE CTOPOHBI E€IUWHOTO IMpollecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUS BEIIECTB W JHEPTUH B TMOHWMAaHUU
MeTa0oIu3Ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIN U reTepoTpodHbIA. Poib ¢pepmeHTOB
B 0OMEHE BEIECTB M MPEBPAIEHUN YHEPTUHU B KIIETKE.

®ortocunte3. CBeroBas W TeMHOBasg (¢a3bl (QorocuHTe3a. Peakuuu
dborocunTeza. DPhekTuBHOCTH (hOoTOCUHTE3a. 3HAUeHUE (POTOCHHTE3a ISl KU3HU
Ha 3emuie. BiausiHue ycioBuii cpeqibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIMICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTECHHUI.

XeMOCHHTEe3. XeMOCUHTE3Upyolue 0akTepun. 3HaU€HUE XEeMOCHUHTEe3a TS
JKU3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KieTke. PacliernieHue BeliecTB, BBIICICHUE U
aKKyMYJIMPOBAaHHE DHEPruud B KJIETKE. OTambl SHEPreTUYEecKoro oOMeHa.
['mukonu3. Bpoxkenwe u ero Buabl. KucnopogHOE OKHCIEHHE, WU KJIETOYHOE
JIBIXaHHE. OkucnuTenbHOE dbochopunupoBaHue. D¢ hHeKTUBHOCTD
HHEPreTUYECKOro oOMeHa.

Peakiuun marpuuyHoro cuHTe3a. ['enermueckas wunpopmanmus u JHK.
Peanuzanusi renernueckoil uHbopManuu B KIETKe. ['€HETHYECKUM KOO U €ro
cBoiicTBa. Tpanckpunuus — Mmarpuunblid cuaTe3 PHK. Tpancmsauus — OuocunTes
Oenka. Ortanbl TpaHciasuuu. KomupoBanue amuHOKUCIOT. Pons pubocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popMbl ku3HU — BUPYCHI. McTopust oTkpbiThs Bupycos (J.U.
WBanoBckuit). OCOOCHHOCTM CTPOCHHS U IKU3HEHHOTO IMKJIA BHUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, >KUBOTHBIX M YEJIOBEKa, BBI3HIBACMbBIC
Bupycamu. Bupyc nmmmynoxaedwuiura venosexka (BUY) — Bo3Oynurens CIIN/a.
OOpatHass ~ TpaHCKpUWIIIIUS, peBepraza u  wuHTerpasa. lIpodumakTuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUM.

Jlemoncmpayuu:

Ilopmpemwi: H.K Konsuos, [[.1.1MBanosckuii, K.A. Tumupsizes.

Tabauyvt u cxemwvi: «Tunel nuTanusy, «MeTabonu3zmy», « MUTOXOHAPHUSY,
«HepreTuyeckuii ooMen», «Xmoporiact», «Dorocunresy, «Ctpoenue JJHK,
«CtpoeHnue u pyHKIIMOHUPOBaHUE TeHay, «CuHTEe3 Oenkay, «[ eHeTHYecKuil Koay,
«Bupyce», «baktepuodarn», «Ctpoenue u xxu3HeHHbIN nukia supyca CITM/a,
oakTepuodaray, «Pemnukanus JJHK».

Obopyoosanue: moaenu-anmnukanuu «Y asoenne JJHK u Tpanckpumniusy,
«buocunTes 6enkay, «CTpoeHHe KISTKN», MOJenb cTpyKTypbl JIHK.
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Tema 5. Pa3MHoOKeHHe MUHAUBHAYAJIbHOE Pa3BUTHE OPTaHU3MOB.

KierouHnblii LMK, WU KU3HEHHBIM LUKI KiIeTKu. WHTepdaza m MUTO3.
[Tporeccrl, mportekaromue B uHTepdaze. Pemnmukanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocomM. XpOMOCOMHBIA Ha0Op — KapUOTHII.
JunnouaHeli W TalIOMAHBIM ~ XpOMOCOMHBIE ~ HAOOphBl.  XpOMATHIIBIL.
[{uTonornueckue OCHOBBI Pa3MHOKEHMS M  HHIWBUAYAJIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenne kietkn — Muto3. Ctaguu murtoza. llpouecchl, mpoucxoasimue Ha
Pa3HbIX CTAAUSIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi rudenpb KIeTKU—aIonTo3.

dopMbI pa3MHOXKEHUSI OPTaHU3MOB: OecIooe U moioBoe. Bussl 6ecmnosoro
Pa3MHOXKEHUS: [JEJIECHWE HAJABOE, II0YKOBAHWUE OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TATUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KJIOHMPOBAaHUE
OpPTaHMU3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUH.

[TonoBoe pa3MHOKEHHUE, ETOOTINIUAOTOECIIOINOTO.

["ameTtorenes — mnpouecc 0Opa30BaHMS MOJOBBIX KJIETOK Yy KHUBOTHBIX.
[TonoBbie >Kene3bl: CeMEHHUKU U SUYHUKUA. OOpa3oBaHME M Pa3BUTHE IOJIOBBIX
KJIETOK — ramMeT (CHepMaro30uj, SHIEeKIeTKa) — CIEepMaTOreHe3 U OOIEHE3.
OcoOeHHOCTH CTpOEHUsl SAWLEKIETOK U CHepMaro3ouaoB. OmiogoTBOpEHHE.
[TapTeHorenes.

WuauBunyanbHoe pa3BUTHE (OHTOreHe3). OMOpPHUOHAIBHOE pa3BUTHE
(amMOpuorenes). Jrtarnbl SMOPHOHAIBLHOTO PA3BUTHUSl Y MO3BOHOYHBIX >KMBOTHBIX:
npo0Onenue, racTpyisiius, opraHorese3. IloctamOpuoHanbHOE pazBuTHE. THIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpPAMOE, HenmpsiMoe (JUYMHOYHOE). BiusHue
Cpellbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPbHI, CIIOCOOHBIE BbI3bIBATH BPOXKIEHHBIE
YPOZICTBA.

Poct u pasButne pacreHnii. OHTOre€HE3 LIBETKOBOI'O PACTEHHUS: CTPOCHHUE
CEMEHH, CTA/INM PA3BUTHSL.

Jlemoncmpayuu:

Tabauyvr u cxemovl. «DOpPMBI Pa3MHOXKEHHSI OPTaHU3MOBY», «JIBOitHOE
OIUIOJOTBOPEHUE y LBETKOBBIX pACTEHUI», «BeretaTuBHOE pa3MHOXKEHUE
pacTeHumiiy, «JleneHue kieTku oakrepuiny, « CTpoeHHE MOJIOBBIX KICTOKY,
«Ctpoenne xpomocomb»,«Kierounsiii ukin, «Pemnukanus JTHK», «Murtos»,
«Meno3sy, «IIpsmoe u HenpsiMoe pa3BuUTHE», «l 'aMETOreHe3 y MIICKOIUTAIOINX U
4enoBeka», «OCHOBHBIE CTAIUA OHTOTE€HE3A.

Obopyoosanue: MHUKpPOCKOM,  MHUKporpemnapatel  «CrnepMaTo30ubl
MJIEKOIIUTAIOLIETO», «SHIIEKIeTKa MIIEKONMUTAIIEro», «KapuokuHe3 B KIIETKax
KOpEeIlIKa JIyKa», MarHuTHas MOJEJb-alIUIMKalus «/leneHne KIeTKn», MOJAENb
JIHK, Mmonenb metadazHoit XpOMOCOMBI.

Tema 6. HacsieicTBEeHHOCTh M H3MEHYHUBOCTH OPTraHU3MOB.

[Ipenmver u 3amaum reHetuku. Mceropus pasButuss reHetuku. Poib
IUTOJIOTUM U SMOPUOJIOTUM B CTAHOBJICHUHM TeHETHKH. Bkman poccuiickux u
3apyO€XHbIX  Y4Y€HBIX B  pa3BUTHE  TIE€HETUKH. MeEToapl  I€HETUKH
(ruOpUI0AOTNYECKUA, TUTOT€HETUUECKHI, MOJIEKYJISIPHO-TEHETUYECKUI ).
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OCHOBHBIE TEHETHYECKHE TMOHATHUS. ['€HeTnyeckass CUMBOJIMKA, UCIIOIb3yeMasl B
CXEMax CKpEUIMBaHUM.

3aKOHOMEpPHOCTH HacJIeJ0BaHUs MPU3HAKOB, YCTaHOBJIEHHBIE . MeHmenem.
MoHorubpuHOe CKpeIIMBaHWE. 3aKOH €IMHOO0Opa3us THOPUIOB TMEPBOTO
nokojeHusd. [IpaBuno JOMUHUpOBaHHUS. 3aKOH pACLICIJICHUS IPU3HAKOB.
['unioresa yuctotel ramer. [lonHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JluruOpugHoe  CKpenmuBaHHWE. 3aKOH  HE3aBUCUMOTO  HACJICIOBAHMS
npu3HakoB.  lluToreHeTyeckue - OCHOBBI ~ JUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanmzupyromee ckpemupanue Jcnob30BaHUE aHATU3UPYIOIIETOCKPEIINBAHUS
JUTsI OTIpEICIICHUsI TEHOTHUIA OCOOH.

CuerieHHoe HaclieqoBaHue npu3HakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HACJIEJOBAaHUIO I'eHOB. HapyllieHne cueruieHus TeHOB B pe3yJbTare
KPOCCHHIOBEpA.

XpOMOCOMHas TEOPHS HACIIEICTBEHHOCTHU. | eHeTHUECKUEKAPTHI.

['enetnka mona. XpoMOCOMHOE ONPEAEIEHUE TM0Ja. AYyTOCOMBI U TOJOBBIE
XpoMocOoMBbI. ['omMoraMeTrHeie W rereporaMeTHble opraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CIIETJIEHHBIX C MTOJIOM.

N3MeHYnBOCTSD. Buaet M3MEHUYUBOCTH: HEHACJIECICTBEHHAS u
HacJIeACTBEHHasd. Pombp  cpenpl B HEHACHIEACTBEHHOM  M3MEHYMBOCTH.
XapakTepuctuka MOAU(DUKAIMOHHOW W3MEHUMBOCTH. BapuallMOHHBIA psia U
BapualMoHHass KpuBas. Hopma peaknuum npuszHaka. KonndecTBEHHbIE U
KaueCTBEHHbIC TMPU3HAKK W WX HOpMa peakiuu. CBoWcTBa MOIU(DUKAITMOHHON
VM3MEHYHUBOCTH.

HacnencrtBennasi, wiaM reHOTHUIUYECKas, W3MEeHUYMBOCTh. KomOuHaThBHas
W3MEHYMBOCTh. Mei03 W TMOJOBOM MPOIECC — OCHOBAa KOMOMHATHBHOM
M3MEHYUBOCTH. MyTallmoHHAsSU3MEHUUBOCTh. KitaccupukanusmMyTauii: TeHHbIE,
XPOMOCOMHBIE, TCHOMHBIC. YacToTa U NMpUuUrHbI MyTariuil. MyTareHusie (hakTophl.
3aKOH TOMOJIOTHYECKHUX PSAJOB B HaclencTBeHHON n3menurnBoctyu H.M. Basuiosa.

BuesnepHas HaclIeCTBEHHOCTh U UBMEHYUBOCTb.

I'enernka yenmoBeka. Kapumorun uenoBeka. OCHOBHBIE METOJbI TE€HETHKU
YyeJIOBEKa:reHeaIOrMUeCKUMA,0JIM3HEIIOBRIN, IMTONCHE THUCCKHI I, ONOXMMUYCCKUH,
MOJICKYJISIPHO-T€HETUUECKHA. CoBpeMeHHOE omnpeAeIeHne reHOTHUIA!
MOJJHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHUCJE C MOMOIIBIO
[M1P-ananu3a. HacneacTtBeHnHble 3a00JieBaHMS dYeJIOBEKAa: T'€HHBIC OO0JIC3HH,
0ONe3HN C HACJIEACTBEHHOMW MPEAPaCIIONIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H TreHepaThBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHUHUMNBI
3I0POBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPOPUITAKTUKHA U JICUCHUS TCHETHUECKHIX
Oone3Heil. Menuko-TeHeTHYecKoe KOHCYJIbTHPOBaHME. 3HAYEHUE MEIUIIMHCKON
TCHETHKH B MIPEAOTBPAICHUH U JICUEHUU TCHETHUECKUX 3a00JIEBaHNN YEIOBEKA.

Jlemoncmpayuu:

Ilopmpemuwi: I'. Mennens, T. Mopran, I'. ne ®pu3, C.C. YerBepukosn, H.B.
Tumodeen-Pecorckuii, H.I1. Bapuos.

Tabnuyvst u  cxemvi:  «MOHOTMOpUJIHOE  CKpEIIMBAHUE U  €T0
LIATOI€HETUYECKAas: OCHOBa», «3aKOH pACIICIUIEHUS U €ro LUTON€HETHYECKas
OCHOBa», «3aKOH YUCTOTHI TaMeT», «JIUruOpuiHoe CKpelMBaHmue,
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«uTonoruueckue OCHOBBI TUTHUOPUIHOTO CKPEUIUBaHU»,«Meno3»,
«B3anmopelicTBue ajeNbHBIX TeHOB», «leHeTWdyeckwe KapTbl pacTCHUH,
KUBOTHBIX M ueJoBeka», «l'eHeTmka mona», «3aKOHOMEPHOCTH HaCJEIOBaHUS,
CIEIUICHHOTO C ToJoM», «KapuoTumbl dYenmoBeka U KMBOTHBIX», «Bumsl
U3MEHYMUBOCTHY», «MonnpukanuonHas H3MEHYHBOCTHY, «HacnmemoBanme pesyc-
¢axTopay, «['eHeTrka rpynn KpoBm», « MyTallMOHHAsE U3MEHYHBOCTHY.

Obopydosanue: MOACTU-aNILTUKAIUN « MOHOTHOPUIHOEC KPEIIUBAHHEY,
«HenonHoe momunupoBanue», «Jlurnbpuanoe ckpemuBanue», «llepexpécr
XpOMOCOM», MHKPOCKON M MHUKpompemnapar «Jpo3oduna» (Hopma, MyTanuu
(dbOopMBI KPBUTBEB M OKPACKH Tella), Tepoapuii «I"opox moCceBHOI.

Tema 7. Cesekunst opranuzmMoB . OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M IPOLECC. 3apOKICHHUE CEIEKIUU U JOMECTUKALMA.
VYyenne H.W. BaBunoBa o LeHTpax MpOUCXO0XKACHUS U MHOT000pa3us KyJlIbTYPHbIX
pacTteHui. LIeHTpbBl NPOHUCXOXKIEHHA JOMAIIHMX KUBOTHBIX. Coprt, mnopona,
LITaAMM.

CoBpeMeHHbIE METObI CEIEKIUU. MacCOBBIM U MHIMBUYaJbHBIA OTOOPHI B
CEJICKIIMM DPAcTeHUl M >KMBOTHBIX. OIlEHKa 3KcTepbepa. bBIM3KOpOACTBEHHOE
CKpelnBaHue — WHOpuauHr. Yucrtas nuHusa. CKpelmMBaHHE YHUCTBIX JIMHHM.
I'ereposuc, unu rudpunHas cuina. HepoacTBeHHOE CKpelllMBaHUE — ayTOpPUAMHI.
Otpanénnass rtuOpuauzauus U €€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
MOJyYCHUE TOJMUILIONJOB. JIOCTMKEHUSI CEIEeKUMHA PACTCHUH, J>XUBOTHBIX U
MUKPOOPTaHU3MOB.

bHoTeEXHONOTHS KaK OTpaciib NPOW3BOACTBA. ['€HHass WHXKEHEpus. OTambl
co3ganusi pexomoOuHanTHoW JIHK wu TpaHcrenHeix opranusmoB. Kietounas
nHkeHepust Kierounele KynbTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTEHUM.
KiloHHpOBaHWE BBICOKOIIPOAYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPIaHU3MOB.

Okojoruyeckue W dTudeckue  mpoosmembl. MO —  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
Jlemoncmpayuu:

lopmpemwi: H.11.Basunos, U.B.Muuypum, I'. /1. Kapneuenko, M.D.
HBaHOB.

Tabnuyvt u cxemwvi: xapta «LIeHTpBl NPOUCXOXKACHUS W MHOT00Opasus
KYJBTYPHBIX pacTeHuit», «Ilopoapl 1oMalHuX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuiin,«Otnanéunas rudbpuauzanus»,«Padotel akagemrka M.®.MBaHoBay,
«llomumnonaus», «OObekThl OuoTrexHonorun», «KieTounele KyJabTypel U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

Obopyoosanue: MyIsKW TUIOJOB W KOPHEIUIOJOB JAUKUX (GOopM U
KYJBTYPHBIX COPTOB pacTeHui, repbapuii « CenbCKOX03SMCTBEHHBIC PACTCHUSI.

Tema 8. DBoIIOIMOHHAS OHOJIOTHA.

[IpennochUIKi BO3HUKHOBEHHUS ABOJIOIMOHHOW TEOPUHU. IBOJIOIMOHHAS
Teopusi U €€ MecTo B Ouosoruu. BiusiHue 3BOIONMOHHOM TEOPHUU Ha Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

20



CBugerenscTBa HBOMIOUMM. [lam€oOHTONIOrMYECKHE: MOCIEA0BATEIBHOCTD
MOSIBJICHUS BHUJIOB B TMAJIEOHTOJIOTMYECKOW JIETOMHUCH, NEPEXOAHbIE (DOPMBI.
buoreorpadudeckue: cxoacTso u paznuuue ¢payH u (GIop MaTepUKOB U OCTPOBOB.

OMOpuoNOrnuecKue: CXOJCTBA M pa3iuuus SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
pPYIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX META0OJMYECKHX MyTell y Bcex
OpraHU3MOB.

OomonnoHHass tTeopuss Y. J[lapBuna. Ilpennochblnku BO3HUKHOBEHUSA
napBuHU3Ma. JIBUWKyIIME CHIIBI 3BONIONUU BUAOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOXEHUE TMPU OTPAHUYEHHOCTH PECYPCOB, HEONpeneia€éHHass W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus sBostouu (CTI) 1 €€ OCHOBHBIE MMOTOKEHUS.

Mukpossosmronus. [lonmynsanus kak equHUNA BUJA U 3BOJIIOLIHH.

JBrkymue cuibl ((hakTOphl) 3BOJIOLMKM BUIOB B NpHUpojae. MyTallMOHHBIH
Ipolecc M KOMOMHATHBHAas M3MEHYUBOCTH. [lOMyNsiliMOHHBIE BOJHBI U Jpeid
reHoB. M30isnms 1 Murpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuil ¢GakTop 3BOMIONUU. DOpPMBI
€CTECTBEHHOT'0 0TOOpAa.

[Tprcnoco0IeHHOCT OpPraHU3MOB Kak pe3yibTar 3Bojtouuu. [Ipumepsl
IPUCIIOCOOJIEHUN y OpraHu3MOB. ApoMop(03bl U UAN0AAANITALIUY.

Bun wu BupooOpazoBanue. Kputepun Buma. OcHOBHbIE  (POpPMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0rHYeCcKoe.

MakposBonorusi. PopMbl  3BOMIOLMUHU:  (UIIETUYECKasd, TUBEpPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOTIOIUY.

[IpoucxoxieHrue OT HecneuruaaIn3upoBaHHbIX MpeakoB. [Iporpeccupyromas
crenuanu3anusa. AJanTuBHas pagualus.

Jlemoncmpayuu:

Ilopmpempui: K. JIunnen, X.b.Jlamapk, Y./Japsun, B.O.KoBanesckuii, K.M.
bap, 3. I'ekkenb, . Mronnep, A.H. CeBep1ios.

Tabauyvr u cxemvl: «Pa3BUTHE OpPraHUYECKOrO0 MHpa Ha 3emiey,
«3apoAbIIH MO3BOHOUYHBIX KUBOTHBIX», «ApXeonTepukcey», «®@opmbl 60pHObI 32
cymectBoBanney ,«EctecTBeHHBIN 0TOOP», « MHOTOOOpa3rue COPTOB PaCTCHUINY,
«MHoroob6pasue TIOPOJI JKUBOTHBIX), «lTomysamumy, «MyraimonHas
U3MEHUYHUBOCTHY, «ApoMopdo3b», «Mnnoagantamumny, «O01as qerenepanus»,
«/IBmxymme cunbsl sBomouun», «Kapra-cxema wapuipyTta nyremectBus Y.
HapBunay», «bops0a 3a cyiiectBoBanuey, «IIpucnocob1eHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTHUECKOE BUA000OPA30BAHUEY.

Obopyoosanue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAaCKH,
HaboOp MJIOAOB U ceMsiH, Kosuiekiusi «[IpuMepsl 3alIUTHBIX TPHUCTOCOOJICHUN Y
AKHUBOTHBIX», MOJIeNIb « OCHOBHBIE HAMIPABJICHUSI SBOTIOIII», 00BEMHAS MOJIEIb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, Kowiekuus «@DPOpMBI COXPaHHOCTU
WCKOIMAEMbIX JKMBOTHBIX M pacTeHui», Mozenb ammiukanus «llepekpéct
XpPOMOCOMY, BIIaXKHbI€ ITpenaparsl «Pa3zBuTueHacekoMoro»,«Pa3surue
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JSTYIIKWY, MUKporpenapart «J[po3oduna» (Hopma, myTariui GOpMbI KPBLUTEEB U
OKpacKH Tena).

Tema 9. Bo3HUKHOBEeHUE M pa3BUTHE )KU3HHU HA 3emJie

JloHay4Hbl€ TMPEICTABICHUS O 3apOXKICHUM >KU3HU. HayuyHble THUNOTE3bI
BO3HMKHOBEHHUSI >KM3HM Ha 3emje: abuoreHe3 M MaHCIEepMUA. XUMHUYECKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPTraHMYECKHUX BEIIECTB M3 HEOPTaHMYECKHX.
DKCIEpUMEHTAIBHOE MTOATBEPKICHUE XUMUYECKOW HBOMONNH. HauanpHbIe 3Tanbl
ouosormyeckor spomoruu. ['mnoreza PHK-mupa. ®opmupoBanue mMeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE IIPOTOKJIETKH. [IepBble KIIETKM M HX DBOJIIOLUS.
DopMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Paseutne xu3HM Ha 3emiie mo 3paMm M nepuomaM. Karapxen. Apxenckas u
npotepo3oiickass Hpbl. l[laneo3olickas spa u €€ NepuoAbl: KEMOPHUICKHIA,
OPZIOBUKCKHH, CUITYPUNCKUN, TIEBOHCKUH, KAMEHHOYTOJIbHBIN, IIEPMCKHUH.

Meso30lickass 3pa ©W €€ TEepUuoAbl: TPUACOBBIM, IOPCKUH, MEIOBOM.

Kaiino3zolickas 3pa u €€ nepuobl: NajieoreHOBbINA, HEOT€HOBBIN,
AHTPONOT€HOBBIN.

XapakTepuCTUKa KIMMaTa M Ire0JOTHYECKUX MpoueccoB. OCHOBHBIE ATAIIbI
HBOJIIOIIMU PACTUTEIILHOTO M JKMBOTHOTO MHpa. Apomopdo3bl y pacTeHUl u
KUBOTHBIX. [T0osiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMyeckoro MHpa Kak OTpakeHue HBorouuu. OCHOBHBIE
CHUCTEMAaTHUYECKHUE TPYIIIbI OPraHU3MOB.

OBoJIIOIMSA YeloBeKa. AHTPONOJIOTUsl KaKk Hayka. Pa3BuTue mpencraBieHUn
O NPOUCXOXKIEHUU 4YesoBeka. Meronbl m3ydeHus aHtponoreHesza. CXoIcTBa H
pa3lInyrs YEJI0BEKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBwxymume  cuibsl  (pakropsl) — aHTpomoreHe3a.  HacnenctBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmecTBeHHbId 00pa3 KHU3HHU,
W3TOTOBJICHUE OPYIUI TPyZAa, MBIIICHHUE, PEYb.

OCHOBHBIE CTaMU U BETBU JBOJIOLMM YEIOBEKA: aBCTPAIONUTEKH, UenoBek
ymenslii, YenoBek mnpsaMoxondammui, YenoBek HeaHAepTanbCKkhil, YenoBek
pasymHbIii. Haxoaku HMCKOmaeMbIX OCTaTKOB, BpPEMsl CYIIECTBOBAaHHS, 0O0JACTh
pacnpocTpaHeHus, 00BEM TOJTOBHOTO MO3Ta, 00pa3 KU3HH, OPYIH.

UenoBeueckne packl. OcCHOBHBIE OOJIBIIME  PACBl:  €BPOMEOUTHAS
(eBpasmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANIbHAs),  MOHIOJIOMJHAS
(a3uaTcko-amepuKaHckasi).  UepTbl  MPUCIOCOOJEHHOCTH  TPEACTaBUTENCH
YEJIOBEYECKUX pac K YCIOBHAM CYIIECTBOBAaHMS. ENMHCTBO 4YeIOBEYECKHUX pac.
Kputuka pacusma.

Jlemoncmpayuu:

lopmpemuwi: ®@. Penu, JI. Ilactep, A.N.Onapun, C.Mumiep, I'. FOpu, Y.
JapBuH.

Tabnuywvl u cxemol: «Bo3zaukHoBeHHE CONTHEYHON CHCTEMBI», «Pa3BuTHe
opraHuyeckoro  mupa», «PacrurenpHas kietka», <« KuBOTHasg  KJIeTKay,
«IIpokapuotnueckas kiueTka», «CoBpeMEHHasi CUCTEMA OPTAHUYECKOTO0 MUPAY,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS YEJIOBEKa U YEeTTOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
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COBPEMEHHOI'0 4YeJIOBEKa», «/lpeBHenmme moam», «ApeBHue moan», «llepsbie
COBPEMEHHBIC JIIOIN», «HeT0BEUECKUE pachh».

Obopyoosanue:  mynsixku  «lIpoucxoxaeHue  4demoBeka»  (OIOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIA, HEaHJEpTaldblla, KPOMAHbOHIIA), CJICHKU WIH
M300pPKECHUSI KAaMEHHBIX OpYIWd TEepBOOBITHOTO YelOBEeKa (KaMHHU-YOMIIEPHI,
pyOmiia, ckpebiia), TreoxXpoHoJoTHMYecKas Tabnuna, KoJuiekuus «DopMel
COXPAHHOCTU MUCKOMAEMbIX KUBOTHBIX M PACTCHUIN.

Tema 10. Opranusmbl u OKpy:Kaoumas cpeaa

OKoJlorusl Kak Hayka. 3ajayd M pasfensl  3KOJOTMH. MeTosl
HKOJIOTUYECKUX HCCIAEAOBAHUI. DKOJOTMYECKOE MHUPOBO33PEHUE COBPEMEHHOIO
YEJIO0BEKa.

Cpenbl oOUTaHUs OPraHW3MOB: BOJIHAs, HA3€MHO-BO3YyIIHAs, MMOYBEHHAs,
BHYTpPU OpraHU3MEHHAs.

Okonorudeckue Qakropsl. Krnaccuduxanuss sKxoiorndeckux (akToOpoOB:
abuoTHuecKkue, OMOTMYECKHME M aHTPOIOTeHHBbIE. JlefcTBHE HSKOJIOTMUECKHUX
(akTOpOB HAa OPraHU3MBI.

AOGuoTtnueckue (paKTopel: CBET, TEMIIEPATYPa, BIAXKHOCTh. POTONEPUOINU3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosiornueckne puTMBl.

buotnueckue  ¢dakrtopel.  Buubl  OMOTHMYECKHMX  B3aMMOJCHCTBUI:
KOHKYPEHIMSI, XUITHUYECTBO, CUMOMO3 U ero ¢gopmel. [lapazutusm, koomnepanus,
MyTyaju3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIIU3M,
HeWTpanu3M. 3HaueHue OMOTUYECKUX B3aUMOJEHUCTBUU [IJI1 CYIIECTBOBAHUS
OpPraHK3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEPUCTUKUA Nomyasiuud. OCHOBHBIE IOKA3aTEIH
NOMYJSALMNA: YHCIECHHOCTh, IUIOTHOCTh, POXKIa€MOCTb, CMEPTHOCTB, IPHUPOCT,
MUrpanys. J[mHaMuKa 4ACIEHHOCTH MOIYJISLUU U €€ PErysiusl.

Jlemoncmpayuu:

Ilopmpemwi: A.I'ymbonbar, K. @. Pynbe, O.1 ekkens.

Tabnuywvt u cxemwor: xapra «lIpuponnsie 30HbI 3emun», «Cpeabl 0OUTaHUS
opranuzmoBy», «®Potonepuoausm», «llonmynsuum», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTU NOMYJISUUU UHDY30puu-Typenbkny, «llumieBbie nenm».

[Ipaktuueckass pabora Ne 1. «PemeHune mnpakTUKO—OPUEHTUPOBAHHBIX
pacyeTHBIX 33JJaHUH 10 MEPEHOCY BEIIECTBA U SHEPTUH B SKOCUCTEMAX).

Tema 11. Coob1ecTBa ¥ 3K0J10TrHYeCKHE CHCTEMbI

Coo0miecTBO opraHu3mMoB — OuoreHo3. CTpyKTyphl OMOLIEHO3a: BUAOBAs,
MPOCTpaHCTBEHHAsA, Tpoduueckas (mumenas). Buabl-momuHanTtel. CBsizu B
ouoIeHose.

Okonoruyeckre cucrembl (dkocuctemsl). llonsitue o0 sKocucreme u
ounoreoneHoze. DOYHKIIMOHAIBHBIE KOMIIOHEHTHI AKOCUCTEMBI: TPOIYICHTHI,
KOHCYMEHTBI, PEAYIeHThl. KpyroBOpoT BEIIECTB U MOTOK HEPTUU B IKOCHUCTEME.
Tpoduueckue (muieBble) YpPOBHU OKOCUCTEeMbI. [luiieBbie LeNmu U CETH.
OcHOBHBIE MMOKa3aTEIN 3KOCUCTEMbI: Onomacca, MpoAyKIHs .IKOJOTUYECKUE
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nupamMubl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoaHbIe 3KOCHCTEMBI. DKOCUCTEMBI 03€P M pEK. DKOCUCTEMA XBOMHOIO
WM IIAPOKOJIMCTBEHHOTO JIEca.

AHTPONOreHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X03sIiICTBEHHOE 3HAYEHUE arpO3KOCUCTEMUYPOOIKOCUCTEM.

buopaszHooOpasue kak ¢GakTop yCTOWYMUBOCTH OHKocucTeM. CoxpaHCHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emie.

Yuenne B.U. Bepnaackoro o omocdepe. I'panuiipl, cocTaB U CTPYKTypa
ouoceprr. Kuoe BemiectBO U ero ¢yHkuuu. OcobeHHocTH Ouocdepsl Kak
ro0abHOM JKOCHCTeMBI. J[MHaMHueckoe paBHOBecME U oOpaTHasi CBSI3b B
ounocdepe.

KpyroBopoTh! BemiecTB 1 OMOT€OXUMHYECKHUE IUKIIBI 3JIEMEHTOB (YTiepo/a,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBO B Ouochepe 3emid. AHTPONOTCHHbIE HM3MEHEHUS B
ouocdepe. ['modanbHbIE SKOIOTHYECKUE TTPOOTIEMBI.

CocymiecTBoBaHuE  mpupoabl W dYenoBedecTBa. CoxpaHeHue  Ouo
pa3HooOpa3usi Kak OCHOBa ycToWuMBOCTH Onocdepbl. OCHOBa palMOHAIBHOIO
yOpaBleHUs TNPUPOJHBIMU pecypcaMd U HUX HCMOJb30BaHue. JlocTuxkeHus
OMOJIOTHHY U OXpaHa MPUPOJIBI.

Jlemoncmpayuu:

llopmpemuwi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabauywl u cxemwl: «IluieBsbie nenn», « BUOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBay, «llenu mutanus», « IKOJIOTHUECKAs TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jieca», «buoneno3d Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPONIOTEHHbIE  BO3JCWCTBHA Ha IpUPOLY», «BaxHeNImIMe HMCTOYHHKHU
3arpsi3HEHMs] BO3/lyXa W TPYHTOBBIX Boa», «[louBa — BakHelIash cOCTaBIISAIOIIAS
ounochepr», «DakTophl aerpaganuu nouBy», «llapHukoBbiil 3PdexT», «DakTopsbl
PaIMOaKTUBHOTO 3arps3HeHus: onocdepnny, «O01Ias cTpykTypa ouochepni»,
«PacmnipocTpanenue *u3Hu B 6uocheper, «O30HOBBIN IKpaH Ouochepr»,
«KpyroBopot yriepoaa B 0uochepe», «KKpyroBopor a3ora B pupoae».

Obopyodosanue.: Moaenb-anmuakaIus « Tunuaabie OMOIIEHO3bI», TepOapHii
«PacturenbHBIe COOOIECTBaY, KOUIEKINH «broneHo3y, «Bpeaurenn BakHEHIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepObapud W KOJUIKIIMM pPACTCHUH U
YKUBOTHBIX, MPUHAJJICKANIME K Pa3HbIM KOJOTMYECKUM TpyInaM OAHOTO BHJA,
Kpacnas xnura Poccuiickoit ®eneparuu, M300paK€HUS OXPAHSIEMBIX BHJIOB
PaCTEeHUN U )KUBOTHBIX.

3. YcioBus peajau3anuu NporpaMMbl y4eOHOT0 NMpeaMeTa

Jna  peaau3auMud  NPOrpamMMbl  JUCHUIUVIMHBI  JOJLKHBI  OBITh
NpexyCMOTPEeHbI CJIeAyoIHe creualbHbIe MOMeIeHHs :
Kabuner «buonorum», OCHaImEHHBI 000pymOBaHHEM: MeOenb, IOCKa, Mel,
HaTJISTHBIE TTOCOOUS (KOMIUIEKTHI YIEOHBIX TaOHII, TUTAKATOB), TEXHUYECKUMU
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CpelcTBaMH OOYYEHUS: KOMIBIOTEp C YCTPOMCTBAMM BOCIPOU3BEICHUS 3BYKA,
OpPUHTEP, MYJIbTUMEANA- TMPOEKTOP C DKPaHOM, YKa3Ka- TMpe3eHTep Ui
IIPE3CHTALAMN.

JlaGopatopus, OcCHamieHHass O00OpyJIOBaHMEM, JJsi TPOBEACHUS 3aHSITHUM:
MUKpPOCKOIIbI, CEKyHJOMEp, TOHOMETp, JabopaTopHas mocynaa (MpoOUpKH,
MOJICTaBKHU JJI1 TPOOUPOK, MUHIIETHI, MIECOK, CTYNKU C MECTUKAaMH, MPEIMETHBIE U
MOKPOBHBIE  CTEKJIA,  CTEKJISHHbIE  MaJIOYKW,  IPENapoBaJbHbIC  WIJIBI,
dbunbTpoBaibHas Oymara (caJipeTKH), CTaKaHbl, THIEPTOHHUYECKUM PaCTBOP
xjiopuna Hatpus, 3%-HbIII pacTBOp IMEpOKCHIa BOAOPOJA, PacTBOp Hojaa B
HOMMCTOM KajuH, TJIMLEPUH, KIYOHU KapTodens, JTUCT 3JI0/Ied KaHAJCKOM, IJI0/]
pSAOMHBI OOBIKHOBEHHOU (pSOWHBI WM TOMaTta), JyK pemvarbiii (pa3BeleHHBIC B
BOJIE JAPOXKKH).

3.2. UndopmanmonHoe odecneyeHue peajn3aunu NporpaMmbl
Jns  peanuzamuu  nporpamMMbl  OuOIMOTeYHBIM  (OHI — oOpa3zoBaTeIbHOMN
OpraHW3allid JOJDKEH UMETh TIeYaTHBIC W/ WJIM DJIEKTPOHHBIC 00pa30BaTeIIbHBIC U
WH()OPMAITMOHHBIC  PECYpChl, PEKOMEHJOBAHHBIC JUIsI  HMCIOJB30BaHUS B
o0pa3zoBaTeILHOM IPOIIECCEe, HE CTapIIe MATH JIET C MOMEHTA U3aHus.
PekomeHnnyemble TMeuyaTHbIE H3JaHUST 10 peanu3anuu 0011eodpa3oBaTeIbHON
JUCHUTUIMHBI TPEJCTAaBICHB B METOAMYECKUX PEKOMEHAAIMIX MO OpPTaHU3aIlluu
oOy4JeHHUS.
OcCHOBHBIE HCTOYHUKH:
s npenodasameneii u 00VHAIOWUXCA:

1. IMaceunuk B.B., Kamenckuii A.A., PybmoB A.M. u apyrme /Ilom pen.
[Taceunuka B.B. buonorus 10-11 knacc. — M.: «IIpocsemenney, 2022.

2. TepemoB A.B., IlerpocoBa P.A. buonorus. buomormdeckue cucremMbl u
nporeccoi10-11 kmacc. — M.: « MOl MHEMO3HMHA», 2022.

JJonosHUTEIbHbIE HCTOYHUKU:
s npenooasamerneii:

1. Bbuomnorus: yue6nuk / A.I'. Mycradun, B.b. 3axapos. — Mocksa KunoPyc, 2018.
—423 c.

2. Bepxomenuesa O.I1. buonorus: yueOnoe nocodue ans CIIO/ Bepxomeniena

FO.I1. — Capatos: [Ipodo6pazoBanue, 2020. — 146 C.

KoncrantnnosB.M.O6masononorus.M.:Axkagemus,2010.

Kyp6aroa H.C. O6mas 6uonorus: ydeonoe mocodbue mansa CIIO/ Kypbarosa

H.C., Kosnosa E.A. — CaparoB: Hayunas kuura, 2019. — 159 c.

5. Ob6mas 6uonorusi: yuebHoe nocobue / C.M. Konecuukos. — MockBa: KuoPyc,
2018. - 287 c.

6. dna obyuarowuxcs buonorus. J[ns BBITYCKHUKOB IIKOJI ¥ TMOCTYMAONIUX B
BY3bl: yueOHoe nocooue / B.H. Spwirun nox pen., A.I'. Mycradun. — Mocksa:
KnoPyc, 2017. - 584 c.

B ow
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TemaTuuyeckoe NVIAHUPOBAHUE

Bun yueOHOI paboThI O0bem B vacax
O6beM 00pa3zoBaTEIBHON MPOrPAMMBI TUCHUTIIIMHBI 44
B 1.u.
OcHOBHOE coJiepKaHue
44
B T.u.:
Teopernueckoe oOyueHue 34
B . 4., npodeccnoHaTbHO—OpPUESHTUPOBAHHOE COJIEpKaHUE 2
[IpakTrueckue 3aHATUS B T.Y., IPOPECCUOHATBHO— 10

OPUCHTHUPOBAHHOC COACPIKAHUC

[Mpomexxytounas arrectanus (auddepeHInpoOBaHHBIN 3a4eT)

26




HaunmenoBanue Copepxanne yaeOHOT0 MaTepuala (OCHOBHOE U PO eCCHOHATHHO-OPUCHTUPOBAHHOE), Ob6wvem dopmupyeMbIE
Pa3nenos u tem JIaGopaTopHbIe U MPAKTUYECKUE 3aHATHS, TPUKIIATHOW MOIYIb (IPY HAJTMYUH) 4acoB KOMIIETEHIINH
1 2 3 4

Pa3nen 1. Kilerka—CTpyKTYPHO—(YHKIIHOHAJIbHAS €IMHUIA KHBOT'O 6
Tema 1.1. OcHoOBHOE coepKaHne 2 OK -2
Buonorus kak Hayka. | Teoperudeckoe od0y4yenue: 2
Oomas CoBpemeHHbIe OTpaciau OUoNIOrnueckux 3Hanuil. CBsizb OMOJIOTHU C IPYTUMH HayKaMu. Poib
XapaKTepuCTHKA U mecrto 6uonoruu B GOpMUPOBAHUU COBPEMEHHON HAYYHOU KapTHHBI MUpA. Y POBHU
KU3HU. opraHu3anyy XKuBor Marepun. OOmIast opraHu3anus )KU3HU, CBOUCTBA KUBBIX CUCTEM.

XHUMUYECKUH COCTaB KJIETOK.
Tema 1.2. OcHOBHOe cojlep:KaHne 2 OK-1
CTpyKTYpHO — | TeopeTuueckoe od0yueHue: 2 OK-2
byukuuonanbHas Knerounas teopus (T.11IBanu,M.11Ineitnen,P.Bupxos). Tumnsl kiieTO4HOM OpraHU3aIyu: OK -4
Opranusanus kiaerok | [IpoxapuoTnueckuii u sykapruoTHueckuii. OJHOKIETOUYHBIE 1 MHOTOKJIETOUHBIE OPTaHU3MBI.

CrpoeHue npokapuoTudeckoi kieTku. CTpoeHre 3yKapuoTUuecKon KieTku. Heknerounsie

®opmbl KU3HU (BUPYCHI, OakToprodaru).
Tem al.3. OcHoBHOE coJep:kaHue 2 OK-1
Obmen  BewlecTB M | Teopernueckoe ofyueHue: 2 OK -2
IIpespamenne
SHEPTHE B KJIETKE. [TonsiTHe METAOOIN3M. AcchI/mﬂm:m u zmcchI/mﬂuHﬂ—z{BueCTopOHLIMeTua60nH3Ma.Tnm,l §

oOMEHa BeLIeCTB: AaBTOTPOQHBIH UM rerepoTpodHBId, a’3poOHBIE U aHAIPOOHBIM.

[Tnactuueckuit oOMeH .doTocruHTe3. XEMOCUHTE3.
Pasnes 2. Ctpoenue u GyHKIMH OpraHn3Ma 8
Tema 2.1. OcHoBHoOE cofepKaHne 2 OK -2
Crpoenne opranusma. | Teoperndeckoe o0ydeHue: 2
@opMbl pa3MHOKEHUsI | MHOrOKJIETOUHBIE ~ OPraHM3Mbl.  B3aMMOCBA3b  OPraHOB W CHCTEMBI ~ OPraHOB B
OpPraHu3MOB. MHorokiaeTo4HoM oprausme. ['oMeocTas opraHusma 1 ero nNoJAepKaHue B TCUCHUE KU3HU.

@DopMbI pa3MHOKEHUS OpraHu3MoB. becnionoe 1 nonosoe pasMHokeHue. OII0I0TBOPEHUE.
Tema 2.2. OcHOBHOE coepKaHue 2 OK-2
Onrorene3 pacrenuii, | Teopernyeckoe ody4eHue: 2 OK-4
’KMBOTHBIX u | UaauBuyanbHOE pa3BUTHE OPraHU3MOB. DMOproreHes u ero craauu. IloctamOproHanbHbIN OK-2
YyesI0BeKa. nepuo. CTaauu MoCTIMOPHUOHAIBHOTO Pa3BUTHs Y KUBOTHBIX U 4yesoBeka. [Ipsimoe u

Henpsimoe passutue. buonornueckoe crapeHue U cMepTh .OHTOT€HE3pacTEHUH.
Tema2.3. OcHoBHoOE coJep:kaHue 2 OK-1




3aKoOHOMEpPHOCTH Teopernueckoe 00yuenmue: 2 OK -2
HaCJIe0BaHHS. OcHOBHbIE MOHSATUSI TEHETUKU. 3aKOHOMEPHOCTH 0oOpa3oBaHus rameT. 3akoHbl I'. MeHnens OK-4
CuenienHoe (MoHOrHOpHUIHOE M NOJUTHMOpUAHOE CcKpelmMBaHue). B3ammopneiictBue reHoB. 3akoHbl T.
HacJIe[I0OBaHHUe Moprana. CuenjeHHOe HaclleJJOBaHHE F€HOB, HApYIIEHHUE CIETUICHUS.
NMPU3HAKOB.
Tema 2.4. OcHoBHOE coaepxaHune: 2 OK -1
3aKoHOMEpPHOCTH Teoperuueckoe o0yuenue: 2 OK-2
H3MEHYMBOCTH N3menunBoCTh Npu3HAKOB. Buabl M3MEHUMBOCTHU: HACJIECACTBEHHAss M HEHACIEICTBEHHAS. OK -4
3aKOH TOMOJIOTHYECKMX PSAJOB B HacieacTBeHHOW wu3MmeHunBoctn (H.M.BaBuios).
MytarmonHasi Teopus HM3MEHYMBOCTH. BHUIBI MyTanuili ¥ TPUYUHBI UX BO3HUKHOBEHHSI.
Kapuotun yenoseka. HacnenctBeHHble 3a0oiieBaHUs 4ellOBeKa. [ €HHbIE U XPOMOCOMHBIE
Oone3Hnn denoBeka. bBoJe3HM ¢ HACIENCTBEHHOW MPEIpacloiIOKEHHOCThIO. 3HAuYeHUE
MEIUIIMHCKOUT€HETUKUBITPEIOTBPALICHUMIIICYCHUUTEHETHUECKUX 3a00IeBaHU I
YeJI0BeKa.
Pa3nen 3.Teopus 3Bosouun 6
Tema 3.1. OcHoBHOE coJep:kaHue: 2 OK-2
HUcropus Teopernueckoe odyueHue: 2 OK-4
3BOJKIHMOHHOIO [TepBrie sBomonronnsie koHIenuu (K.b. Jlamapk, JK.JI. Brogdon) DBomormonnas Teopust
yueHmusi. Y. JapBuna. CuHTeTHYECKass TEOpUs HSBOJIOIMM M €€ OCHOBHBIE IOJIOKEHUS.
MHKPO3BOJ110HI/IH. MHKpoaBonIOHHsL Honyn;mm{ KaK »JJIEMEHTapHasl CAUHHMIA 3BOJIIOIHU. I'enetnueckue
OCHOBBI SBOJTIOINH. DJIeMeHTapHbIe PakTopsl IBOMONHH. EcTecTBeHHBIN 0TOOp—
Hanpasnsromuii hakrop sBomonuu. Bumnoodpa3oBanue Kak pe3ynbTaT MUKPOIBOIIOIUH.
Tema 3.2. OcHoBHOE coJiep:kaHue: 2 OK-2
Makpo3Bo.onusi. Teopernueckoe o0yuenue: 2 OK-4
BoznukHoBeHue U | Makpoospomonus. PopMbl 1 OCHOBHBIE HampaBieHus Makpospomonuu (A.H. Ceseprios).
pasBuTHE JKM3HH Ha | [Tytm poctwkeHus Ouosnormyeckoro mporpecca. Coxpanenue OuopaszHooOpasusi Ha 3emiie.
3emure. ['unote3pinTeOpuMBO3ZHUKHOBEHUsKU3HUHA3emuie. [ [osBIIeHHenePBBIXKIIETOKUUX
sBosonus. [Ipokapuotbl u sykapuoThl. lIpomcxokieHne MHOTOKJIETOYHBIX OpPraHHU3MOB.
Bo3HUKHOBEHME OCHOBHBIX 1IAPCTB AYKAPHOT.
Tema3.3. OcHOBHOE coJep:kaHue: 2 OK-2
IIpoucxoxnenue Teopernueckoe o0ydyenme: 2 OK-4
YyeJioBeKa — | AuTpononiorusi — Hayka o uyesjoBeke. CucremMaTH4ecKoe MosoxeHue denoBeka. CXOACTBO U
aHTpOIOreHe3. OTJIMYUSI 4YEeJOBEKa C JKUBOTHBIMU. (OCHOBHBIE CTaJuU aAHTPONOreHe3a. DBOJIOLUSA

COBPEMEHHOr0 yesoBeka. YemoBeueckre pachl U UX €IUHCTBO. BpeMs u myTu pacceneHus
Yenoseka 1o mianere. [Ipucrnoco6ieHHOCTh YenoBeKa K pa3HbIM YCIOBUSM CPEIbL.




Pasznea 4.9xo0rus

12

Tema 4.1. OcHoOBHOE coJep:kaHue: 2 OK-1
JKoIOrnIecKue Teoperuveckoe ody4enue: 2 OK -2
dakTopel  m  cpenbl Cpensl  0OMTaHMs ~ OPraHM3MOB:  BOJHAs,  HA3€MHO-  BO3AyNIHAas,  IOYBEHHas, OK -7
KH3HU. BHyTpUOpraHu3MeHHass. DU3MKO- XMMHYECKHE OCOOEHHOCTH CpEll OOMTAHMS OPTraHU3MOB.

[TpucriocoOeHUsT OPraHW3MOB K JKM3HM B pasHbIX cpenax. [IOHATHE 3KOJOTHYECKOTO

¢axropa.Knaccudukanusskonornueckux pakropon.lIpasmnomuanmymalO. Jlnduxa.

3akon TonepanTHocTH B.Ilendopna.
Tema 4.2. OcHoBHOE coaep:kaHue: 2 OK-1
Homyasiius, Teopernueckoe odyuenue: 2 OK -2
coodurecTBa, DKOJIOTHYECKasi XapaKTepucTUKa BHUAA U TONYISUUU. DKOJOTMYECKas HHIIA BHJA. OK-7
IKOCUCTECMBIL. DKOJIOTHYECKHE XapaKTepuCcTUKH nonyisiuu. CooOmiecTBa U 3KOocUCTEMBI. buoreomenos u

ero crpykrypa. CBsi3u MEKIy OpraHu3MamMu B OuoreHo3e. CTPYKTypHBbIE KOMITOHCHTBI

HKOCHUCTEMBI:IIPOIYIIEHTHL, KOHCYMEHTBL PEIYLIEHT. KpyroBOpOTBEIIECTBUIIOTOKIHEPTHHA B

skocucteme. Tpoduieckue ypoBHHU.
Tema4d.3. OcHoBHOe coaepxanne: 2 OK-1
Buocdepa — | TeopeTuueckoe o0ydenue: 2 OK -2
r100a/1bHas buocdepa — xuBas obosouka 3emiu. Pa3zsutue npencrarienuii o omocdepe B Tpynax B.H. OK -7
IKoJIoTHICCKAA Bepnanckoro. Obnactu 6uocdepsl u ee KoMHoHEHTHI. JKuBoe BeriecTBO Ouochepbl U ero
cucrema. b yHKIIIH. 3aKOHOMEpPHOCTHCYIIECTBOBaHUAO0HOC(hephl. OcoOeHHOCTHOMOC(hephIKaK

ri1o0abHOM 3KocUcTeMBbl. JlnHaMu4eckoe paBHOBecue B Onocepe. KpyroBopoTs! BeliecTs u

OMoreoXuMHIeCcKue MUKIbI. [ 106anbHbIe SKOJOTUYECKHUE MPOOIEMBbI COBPEMEHHOCTH.
Tema 4.4. OcHoBHOE coaepxkaHune: 4 OK -1
Biausinue Teoperuueckoe odyueHnue: 2 OK -2
AHTPOMOTCHHBIX AHTpONIOTeHHBIC BO3/ACHCTBHUsA Ha Ouochepy. 3arps3HeHHE KaK BHJ aHTPOIOT€HHOIO OK -4
¢axropor Ha | posneiicTBUs. AHTPONIOrEHHBIE BO3/eiicTBUsS Ha atMocdepy. Bosmeiicteus Ha ruppocdepy. OK -7
ouocpepy. BosneiictBust Ha nmutochepy. AHTPOIIOTEHHBIE BO3/ICHCTBHUS Ha OHOTHYECKHE COOOIIECTBA.

Yriny0aeHHO U3yYarTCs OTXO/IBI, CBSI3aHHBIC c OIpeIeTICHHON

npodeccueit/crnenuaIbHOCThIO.

IMpakTuyecKue 3aHATHSI 2

[TpakTryeckoe 3ansTHE «OTXOBI MPOU3BOJICTBAY

*B ToM uncJie MpodecCHOHATILHO-OPHEHTHPOBAHHOE CO/IeP:KaAHHE IPAKTHYECKOTO 2

3aHATUA

[Ipaktnueckoe  3anstTHe  «OTXOIBl  NpOM3BOACTBa». Ha  ocHOBe  (enepaibHOTO




KJ1acCU()UKAMOHHOTO KAaTaJIOTa OTXOA0B OINPEENSATh KIIACC OMACHOCTH OTXOJIOB; arperaTHOe
COCTOSTHHEH(U3HIECKYIO(HOPMYOTX0/I0B, 00pa3yoIuxcssHapaboueMMecTe/ITanax
MIPOU3BOJICTBA, CBS3aHHBIC C ONPEACICHHON Mpogeccheil/crnenuaibHOCThIO

Tema 4.5. OcHoBHOE coaep:kaHue: 2 OK-2
Biusinue Teopernueckoe odyueHue: 2 OK -4
COHAJIBHO — 310poBee U ero coctapistomue. GakTopbl, MOTOKUTEILHO U OTPULIATEIBHO BIUSIONIME Ha OK -7
IKOJIOTHECKUX opraHusMm uesoBeka. [IpobieMa TeXHOTEHHBIX BO3JICHCTBUI Ha
(haKTOpPOB Ha 310POBBE | 30poBEe ueNOBEKA (JMEKTPOMATHUTHBIC IONS, OBITOBAS XHMHS, H3OBITOYHBIC ILIYMEL,
1eJI0BEKA. paguanus W T.I1.) AJantands opraHuU3Ma dYesioBeKa K (akTopaM OKPYKAIOIIEH CpeIbl.

[IpuHuMnIbl GopMUPOBaHUS 310pPOBbECOEpEraroIero noseacHus. @uznyeckasi akTUBHOCTD U

3/10pOBbe. BHOXMMHUYECKHNE ACTIEKThl PallMOHAIBHOTO MUTAHUSL.
IIpodeccuoHaILHO—OPHEHTHPOBAHHOCCOAEPKAHME(COAePKAHUETIPHUKIIATHOTOMOLYJISI)
Pa3pnenS.buosiorusB:KM3HU 12
Tema 5.1. OcHOBHOe coepkaHme: 4 OK-1
buorexnonoruu B | TeopeTnueckoe coaep:kaHue: 2 OK -2
KU3HHA KAKO0TO. BHOTEXHOIOrMS Kak Hayka M NpPOM3BOACTBO. OCHOBHBIE HANPABICHHMS COBPEMEHHOI 2 OK -4

ouortexHoioruu.  Metoabpl  OuorexHosoruu.  OOBEKTHI ~ OMOTEXHOJOTHHM.  DTHKa

OMOTEXHOJIOTMUECKUX U TEeHETHYECKHX »JKcrnepuMeHToB. [IpaBuia mnoucka W aHaiu3a

OMOAKOJIOrMYECKOW MH(POPMALIMU U3 Pa3IMYHBIX UCTOYHMKOB ( HayyHas M yuyeOHO- Hay4dHas

JuTepaTypa, CpeacTBa MaccoBoi nH(popmManuu, cetb UHTEpHET u Apyrue).

IIpakTnyeckne 3aHATHA: 2

KelicpiHaaHaTM3MHPOPMALMHOHAYYHBIX IOCTHKEHUAXBOOJIACTUT€HETUYECKUX TEXHOIOT Ui, 2

KJIETOYHOM WH)XEHEpUH, THIIEBBIX OHOTeXHOJOrui. 3ammra  Keiica:

MIpe/ICTaBICHHUE PE3YJIbTATOB PELICHMsI KEIICOB (BBICTYIUIEHHE C IPe3eHTalNEN )

*B Tom 4yncie npogecCHOHATBHO-OPMEHTHPOBAHHOE CO/IeP:KAHNE PAKTHYECKOI0 2

3aHATHS

Tema5.106s3aTenbHAISIM3YyUEHUSACTYICHTaMUBCEX NpodeccHil/crieruanbHOCTeH
Tema 5.2.1. BHOTeXHO0JIOTHH B TPOMBIILJIEHHOCTH
Tema 5.2.1. OcHOBHOe coepkaHme: 4
buorexnonornu B | [IpakTHYecKkue 3aHATHSA: 2
NPOMBINIICHHOCTH Pa3BuTHe mpoMbllITIeHHOW OMOTEXHOJIOTUH U €€ MPUMEHEHHE B KU3HU 4YeJOBeKa, MOUCK U 2

aHaIM3 MHPOPMALUN U3 PA3IMYHBIX UCTOUYHUKOB (Hay4yHas W y4eOHO- Hay4yHas JHUTEparypa,
cpencTBa MaccoBoi nH(popMaluu, cetb UHTepHET U npyrue).
Keticpl Ha aHanu3 nHGOpMALIUY O PA3BUTUN MPOMBIIUICHHOW OMOTEXHOJIOTHH (TI0 TPYIIIaM).




Jamra kelca: IlpencraBieHue  pe3ynabTaTOB  PEUIEHHs KEHWCOB  (BBICTYIUIEHHE C
Mpe3eHTAaI1e )

Tema5.2.2.CounajdbHO-ATHYECKHE ACTIEKTHI OMOTEXHOJI0THiA

Tema 5.2.2.Counannno | OCHOBHOe cojlepKaHue: 4
— | IIpakTHYecKHUe 3aHATHSA: 2
ITHICCKUC aCNeKTbl | DTHYECKUE aCIEKThl Pa3BUTHSI OMOTEXHOJIOTHI U IPUMEHEHNE UX B J)KU3HU YeJIOBEKa, TOMCKHU 2
OnoTexHo.I0rMii. aHanu3 UH(OPMAIMH U3 PA3JIMYHBIX UCTOYHUKOB ( Hay4Has W y4eOHO- HaydHas JTUTEparypa,
CpeacTBa MaccoBoil HHpopMaluu, cetb IHTepHeT u apyrue)
Keiicel Ha ananu3 wHQOpMau 00 TUYECKUX AaCTIEKTaX pPa3BUTHS OMOTEXHOJOTHH (10
rpyImmnam).
ammra keiica: [IpencraBneHue  pe3ynbTaTOB — pelIeHUS KEHCOB  (BBICTYIUIGHHE C 2
MIPE3EHTAIINCH )
IIpome:xyTouHast JuddepeHnnpoBaHHbIN 3aueT -
arrecranus 1o
JUCUHHMILINHE
Bcero: 44
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