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1. MNOSACHUTEJIBHAS 3AIIUCKA

[Iporpamma oO6meoOpa3oBaTeNbHON AUCUMIUIMHBL y4eOHOW AMCHUIUIMHBL «BHOIOTHs»
npenHa3HayeHa JJid U3ydyeHus: OMoJoruu B MpodecCHOHaIbHBIX 00pa30BaTEIbHBIX OPTaHU3ALNX,
peau3ylonmx 00pa30oBaTeNbHYI0 MPOrpaMMy CpeIHEro oO0mero oOpa3oBaHHs B Tpeaeiax
OCBOCHHSI OCHOBHOM TMpodeccuoHaIbHON 0o0pa3oBaTenbHOM mporpammbl CITO Ha 6a3e 0CHOBHOTO
o011ero o0pa3oBaHus U CHEIMAIBHOCTEH U MPO(ECcCHii eCTECTBEHHOHAYYHOTO POQHIIs.

Pabouas mporpamma yueOHOU aucturuinHbl «buonorusy» pazpaboTaHa Ha OCHOBE:

— DenepanbHoro 3akoHa «O0 obpazoBanuu B Poccuiickoit deneparum» ot 29.12.2012 Neo
273-03;

— IIpuxa3za MunucrepctBa obpasoBanusi u Hayku PD «O0 yrBepxkaeHuu QenepanbHOTo
rOCyJapCTBEHHOTO 00pa30BaTEIbHOrO CTaHAApTa cpeaHero obmiero oOpasoBaHus» OoT 17 mas
2012 r. N 413 (c u3m. ot 12.08.2022);

— DenepanbHON 00pa30BaTEIBLHOM MPOTPAMMEBI CpeHEro o0I1ero oopazoBanus, or 18 mas

2023 r. Ne 371.

Pabouas mporpamma y4eOHON AUCIUTUTHHBI MOXET OBITH MCIIOJIb30BaHA B OOYUEHUU TIO
CHEIUATBHOCTSIM/TIPO(ECCHSIM E€CTECTBEHHOHAYYHOTO TPOQHIIs cpenHero npodeccHoHaIbHOTO
o0OpazoBaHusl.

PaGouass mporpamMma BOCIHTaHUS pPEAM3yeTCss WHTETPUPOBAHHO 4Yepe3 COCpIKaHhE
yu4eOHOW NUCUUIUIMHBI, IUIAHUPYEMBl pe3yNbTaThl pabouyell MporpaMMbl BOCIIMTAHUS HAXOJIAT
OTpPaKEHHE B BOCIIUTATEIBHBIX LENAX KOKIOTO YIeOHOTO 3aHATHS.

2. INIAHUPYEMBIE PE3YJbTATHI OCBOEHUS YUEBHOM JUCIUILIUHBI

OcBoenue cojepxkanusi yaeOHOW AUCIUIUIMHBI «bronorusy obecneunBaeT JOCTHKEHHE
CTYA€HTaMH JINYHOCTHBIX, MEKIIPEIMETHBIX U MPEIMETHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3VJIbTATHI

B cTpyKType JTMYHOCTHBIX pE3yJbTaTOB OCBOCHHS MpeaMmera «BHONOTHS» BBIICICHBI
CIICIYIOIIME  COCTABJIAIONIME: OCO3HAHWE OOYJAIOIIMMHCS  POCCHUCKOW  Tpa)KTaHCKON
NACHTUYHOCTU — TOTOBHOCTU K CaMOpa3BI/ITI/IIO, CaAMOCTOATCIIBHOCTU H CaMOOHpeI[eJIeHI/IIO,
HaJIn4Yne MOTHUBAIIUU K O6y‘1€HI/II-O 6I/IOJ'[OFI/II/I, HCJ’ICHaHpaBﬂeHHOG paBBI/ITI/IG BHyTpGHHI/IX
yOeXACHUI JINYHOCTU HAa OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUYECKHUX TPaJWLUN pa3BUTHUS
OHMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
CBOCﬁ JCATCIIBHOCTHU IHCHHOCTHO-CMBICIIOBBIMUA YCTaHOBKaMI/I, le/lcyH_[I/IMI/I CUCTCMC
Ononornueckoro oOpa3oBaHMs, HAJIMYHE HKOJOTHYECKOTO IPABOCO3HAHMS, CIOCOOHOCTH
CTaBUTh LICIIU U CTpOI/ITb KU3HCHHBIC I1JIaHHbI.

JIn4HOCTHBIE pe3yabTaThl OCBOEHUS NpenMera «bHoyorus» JOCTUTAKTCS B €IMHCTBE
y4eOHOIl W BOCHUTATENBHOM JESTEIbHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMH POCCHUHCKHUMHU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKHMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, IPUHATHIMU B
oOIiecTBe MpaBWJIaMH M HOPMAaMU MOBEAEHHS M CIOCOOCTBYIOT IpOLIECCaM CAaMOITO3HAHMS,
CaMOBOCIIMTAaHUSA M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEH IMO3WILMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHUs K 3aKOHY U IPABOIOPSJAKY, YEIOBEKY TpyZa U CTapLIeMy ITOKOJICHHUIO, B3aUMHOIO



YBOXKCHHS, OEPEeKHOTO  OTHOIICHHUS K  KyJAbTYpHOMY  HACIEOUI0O U  TPaJUIUAM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKpYyKarolen cpee.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS y4eOHOTro npeaMeTa «buonorusy A0KHbl OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCsl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
MO3ULMUEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPUEHTalUi, IO3UTHUBHBIX BHYTPEHHHX
yOeXAeHUH, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIiecTsa,
pacIIupeHue KU3HEHHOTO OIBITA U OIbITA AEATEIBHOCTH B IIPOLIECCE PEAM3allMd OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOr0 BOCIIUTAHMS:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM TMO3WIMU  OOydYaromerocs Kak aKTUBHOIO |
OTBETCTBEHHOT'O WICHA POCCUIICKOTO OOIIECTBA;

OCO3HAHUC CBOMX KOHCTUTYHHOHHBIX IIpaB H O6$I33,HHOCTCI>1, YBAXXCHHUC 3aKOHaA U
[IpaBoOIIOpsAaKa,

TOTOBHOCTb K COBMECTHOM TBOpquKOﬁ ACATCIIbBHOCTU IIPU CO3AaAHUK y‘le6HI>IX IIPOCKTOB,
pPeICHUN y‘Ie6HI>IX " IO3HaBAaTCJIbHBIX 3a/a4, BbIIIOJITHCHUN OMOJOIrMYSCKUX SKCIICPUMCHTOB,

CIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TIO3HMIHMIO 10 OTHOIIGHHIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYHUTBIBATH B CBOMX JCHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMUA [IEHHOCTSMHU U COLUATBHBIM
MOJIOXKEHUEM;

TOTOBHOCTH K COTPYAHHYCCTBY B IMPOHECCE COBMCCTHOI'O BBINTOJIHCHUSA yLIC6HI)IX,
MIO3HABATEJIBHBIX M HUCCIEIOBATEIbCKUX 3aJa4, YBAXKUTEIBHOIO OTHOLIECHUS K MHEHHIO
OTIMIOHEHTOB MPHU 00CYKJICHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COIEPKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKON IEATEIbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIMTAHUS:

c(OPMHPOBAHHOCTh POCCUHCKON TPa’KAAHCKON MAEHTUYHOCTH, NATPUOTU3MA, YBAKEHHS
K CBOEMY Hapojy, YyBCTBAa OTBETCTBEHHOCTH nepel PonmHON, TopaocTy 3a CBOM Kpai, CBOXO

POI[I/IHy, CBOH SI3BIK U KYJIbTYpPY, HPOILIOC U HACTOAIICC MHOTOHAIIMOHAJIBHOT'O HApoaa POCCI/II/I;

HEHHOCTHOC OTHOHICHHWEC K TIPUPOAHOMY HACJICIUIKO W IAaMATHUKaM [PUPOIHI,
JocTkeHusM Poccun B HAYKC, UCKYCCTBC, CIIOPTC, TCXHOJIOTUAX, TPYIC,

CIIOCOOHOCTH OICHMBAThL BKJa/ pOCCHfICKPIX y‘-IéHBIX B CTAaHOBJICHUC W PA3BUTHC
6I/IOJ'IOFI/II/I, IMOHUMAaHUS 3HAYEHUS OMOJIOTHH B ITO3HAHUU 3aKOHOB IIpUPOABI, B )KU3HHU YCJIIOBCKA U

COBpPCMECHHOI'O O6I_I_ICCTB8.;

uneiiHas  yOeXAEHHOCTh, TOTOBHOCTh K CIyXKeHHI0 u 3amuTe OredecTsa,
OTBETCTBEHHOCTb 3a €T0 CYAh0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:



OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCUIICKOTO HAPO/Ia;
c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIOCOOHOCTH OIICHHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U LICHHOCTH;

OCO3HAHUEC JIMYHOI'O BKiIaga B IIOCTPOCHUE YCTOP'I‘II/IBOFO 6yz[ymero;
OTBCTCTBCHHOC OTHOLICHUC K CBOMM pOAUTCIAM, CO3JaHHUKO CEMbU Ha OCHOBC

OCO3HAHHOTO MPHUHATHS IIECHHOCTEH CEMEHHOM U3HH B COOTBETCTBUU C TPAIUIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYECKOro BOCIIUTAHMS:

OCTETUYCCKOC OTHOIICHUEC K MHPY, BKIIIOYasaA 3CTCTUKY 6I)ITa, HAaYYHOT'O U TEXHHUYCCKOI'O
TBOpYECTBA, CIiopTa, Tpyaa, 06H_[6CTB6HHI>IX OTHOMGHHﬁ;

MOHMMAaHUE AYMOLIMOHAJILHOTO BO3ACUCTBUSA JKUBOM IpUupoabl U eé OCHHOCTH,

TOTOBHOCTBb K CAMOBBIPAKCHHUIO B PA3HBIX BUIAAX HCKYCCTBA, CTPCMIJICHUC IIPOABJIATH
Ka4dycCTBa TBOpquKOﬁ JIMYHOCTH,

5) pusnueckoro  BocnuTaHus, (GopMUPOBAHUSI  KYJBTYpPbl  3/I0POBbSI M
IMOLMOHAJIBLHOIO 0JIAroOnoJy4us:

MMOHMMAaHUE W peasih3als 3JJ0pOBOro U 0e30MmacHoro odpasa KU3HU (310pOBOE MUTAHUE,
coOI0ZIeHHe TUTUEHUYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
perynsipHasi (u3uYecKas aKTHBHOCTh), OEPEKHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

IOHMMAaHHUEC [CHHOCTU IIPpaBUJI HWHIAUBUAYAJIBHOI'O W KOJUJICKTHUBHOI'O 0e30IMacHOTo
MOBCACHUS B CUTYALIUAX, YTPOKAOIIHX 3T0POBbBIO U JKU3HU J'IIOI[CI\/'I;

OCO3HAHME IOCIEACTBUI M HENPHUATHUS BPEAHBIX MPUBBIUEK (YMOTPEOJIECHUS alIKOToJid,
HapKOTHUKOB, KYpEHHUS);

6) TPY/10BOT0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYIy, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYI0TIO0HE;

TOTOBHOCTh K  aQKTUBHOW  JESATENbHOCTH  TEXHOJOTMYECKOH U COLMaIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH W CAMOCTOSITCIIBHO BBIITOJHSTH

TAaKYHO ACATCIIbHOCTD,

MHTEpEC K paznu4HbIM chepam mpodeccrnoHaNIbHON NesSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIH BBIOOp Oyaymieii mpodeccuu u peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTb U CHOCOOHOCTh K 0OPa30BaHUIO M CaMOOOpa30BAHMIO HA MPOTSHKEHUH BCEH
KW3HU;



7) 2K0JIOrH4eCcKOro BOCIIUTAHMUS

HKOJIOTHYECKH 1eJIeco00pa3Hoe OTHOIIEHHE K PUPOIe KaK UCTOUHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIEeCTBOBAHNS;

MOBBILIECHUE YPOBHS IKOJIOTMYECKON KYIbTYPHI: MPUOOpPETEHHE ONbITa MJIAHUPOBAHUSA
IIOCTYIKOB M OLEHKH UX BO3MOXHBIX IOCJIEICTBUMN AJI OKPYKAIOILEH CPEJIbl;

OCO3HaHHE ITI00aIBHOIO XapaKTepa 3KOJIOTHUECKUX MPOOIeM U IyTeil UX perieHus;

CIIOCOOHOCTH MCIIOIb30BaTh MPHOOpPETaeMble ITPU N3YYCHUN OMOJIOTHH 3HAHHUS U YMEHHS
IpU PEHICHUH MPOoOJieM, CBS3aHHBIX C PAlMOHAIBHBIM MPUPOIONOIB30BAHUEM (COOIIOICHHE
NpaBWI IMOBEJCHUS B NPHPOJE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B IKOCHCTEMaX,
OXpaHy BUJIOB, YKOCUCTEM, Orochepsl);

AKTHUBHOE HEIpUATHE ACUCTBUM, NMPHUHOCAIIMX BpEI OKpPYXKAlOLEH NPUPOAHOU cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE KOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMBIX
JICMCTBUM U NPENOTBPALLATD UX;

HAJIMYKUE PA3ZBUTOrO SKOJOTMYECKOTO MBIIUIEHUS, 3KOJIOTHMYECKON KYJIbTYPhI, OIBITA
JIEATEIIbHOCTH  DKOJOTMYECKOM  HAIPaBJIICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW UM COLMAIbHOM IpaKTUKE, FOTOBHOCTU K YYacTHUIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUA:

cpOPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOM MpAKTUKH, OCHOBAaHHOIO Ha JHalore KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYIHTYPHOM MHUPE;

COBEpPUICHCTBOBAHHE  SI3BIKOBOM M YMTATENBCKOW  KYyJbTYpbl KaK  CpPEACTBa
B3aWMOJICUCTBUS MEXKIY JIFOABMHU U MO3HAHUS MUPA;

MOHMMaHHUE CeUUu(PUKU OMOJOTMM KaK HayKH, OCO3HaHMs €€ poiu B (OPMUPOBAHUU
paLMOHATIBHOIO HAyYHOI'O MBIIIICHHUS, CO3/1aHUU LIEIIOCTHOTO MPECTABICHUs 00 OKpYy KaroIieM
MUpPE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M oOO0IlecTBa, B IO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEN U peleHNH POoOJIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JUISI COBPEMEHHOM IMBUIM3AIMU: 00ECTIEYeHHUs
HOBOTO YpPOBHSI Pa3BUTHSl MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peuatb pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, MIOMCKA IyTeH BBIXO0JA U3 II100AIBHBIX
HKOJIOTMYECKUX MPOo0OJieM U oOecreueHus rnepexoa K yCTOH4YMBOMY Pa3BUTHIO, PalliOHAILHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (YOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKUX 3HAHUU B IIEJISAX MOBBIIICHUS 00IIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH, KaK COCTaBHOW YacTH ()YHKIIMOHAJIbHOU
rPaMOTHOCTH O0yuaroumxcs, GopMUpyeMoil Mpu N3y4eHUn OMOJIOTHH;

MMOHUMAaHUE CYITHOCTH METOJOB TO3HAHUS, HCIOJb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4aeMble 3HAHUS IS aHaidn3a W OOBSICHEHHS SBICHUN
OKPYKAIoIIer0o MHUpa M MPOUCXOIAIMIMX B HEM H3MEHEHUH, yMEHHE JeJaTh OOOCHOBaHHbBIE



3aKJIIOYCHUS Ha OCHOBC HAaYYHBIX (I)aKTOB U UMCIOHIMUXCA HOAaHHBIX C MLCJIbIO IMOJYYCHHUA
JOCTOBCPHBIX BBIBOJAOB,

CIIOCOOHOCTh CaMOCTOSITENILHO HCIOJIB30BATh OMOJIOTHMYECKHE 3HAHUS A peIICHUA
HpO6JICM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

OCO3HAaHUEC IICHHOCTU HaYQHOﬁ ACATCIIBHOCTHU, TOTOBHOCTb OCYIICCTBJIATH IMPOCKTHYIO U
HCCICA0BATCIIBCKYIO ACATCIIBHOCTD HHAWBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh U CIIOCOOHOCTb K HENPEpPhIBHOMY OOpPa30BaHUIO M €CaMOOOpa3OBaHUIO, K
AKTUBHOMY IIOJIyYE€HUIO HOBBIX 3HAaHMM 1O OHMOJIOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
OTPEOHOCTAMM.

METAIIPEIMETHBIE PE3YJIBTATDI

MeramnpeaMeTHble pe3ylbTaThl OCBOCHUsI y4eOHOro mpeaMera «bHoiorus» BKIIOYAIOT:
3HaYMMbIe Ui (OPMHPOBAHWS MHPOBO33PEHHSI OOYYArOMMXCS  MEKIUCHUIUTMHAPHBIE
(MexmnpenMeTHbIe) OOLIeHayUHbIe TIOHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U cnenr(ruKy METOAO0B MO3HAHMS, HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHHE, IpPOILecC, CHCTeMa, HAayuHbId (DaKkT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIEIOBaHNUE, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYIHX), YHUBEpCAJIbHBIE
yueOHble JeiicTBUs (IO3HABaTeNbHbIE, KOMMYHUKATUBHBIE, PErYJIATUBHBIE), 00eCIeUnBaloIINe
dopmupoBanre (HYHKIMOHATBHONW T'PAMOTHOCTH M COIUAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CHOCOOHOCTh o0yyJarommuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJIbHblEe YdeOHBbIE JCHCTBUS B IO3HABATEJIbHOM U
COLIMAJIbHON IIPaKTHKE.

MeTanpez[MeTHHe PE3yJIbTaTbl OCBOCHHUA IPOTpaMMbl CPEAHETO 06IJ_ICFO O6pa30BaHI/ISI
JAOJIKHBI OTpaKaTh:

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMHU J1eHCTBUAMM:
1) 0a30BbI€ JJOTHYECKHE IeHCTBHS:

CaMOCTOSITENILHO (OPMYJIMPOBATH M aAKTYalIM3HpPOBATH MPOOJIEMY, paccMaTpuBaTh e
BCECTOPOHHE;

HCIIOJIb30BaTh IIPU OCBOEHUHU 3HAHUN MNPUEMBI JIOTMYECKOrO MBIIUIEHHS (aHaIu3a,
CUHTE3a, CpaBHEHUS, Kilaccuukaiuu, 0000IIEeHHUs1), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
HOHATHUH (BBIIENATH UX XapaKTePHbIE MPU3HAKHU, YCTAHABINBATH CBSI3U C JPYTUMH IMOHIATHUIMH ),

OIPCACIIATL HCIIU ACATCIBbHOCTH, 3aJiaBas IapaMCTPbl U KPUTCPpUHU HX HOOCTHUIKCHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIISAMUA;

HCIOJIb30BaTh OMOJIOTUYECKUE TOHATUSA JUIsl OOBsICHEHHsSI (PaKTOB U SIBJICHUM >KUBOM
MPUPOJIBI;

CTPOUTH JIOTUYECKUE pACCYXJeHUs (MHAYKTUBHBIC, NEAYKTUBHBIEC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3AKJIIOYEHUS;



MNPUMEHATh CXEMHO-MOJACJIBbHBIC CPCACTBA IJI NPCACTAaBICHUSA CYHICCTBCHHBIX CBsI3el M
OTHOIIICHUM B HN3y4aCMbIX OMOJIOTMYECKUX O6’BCKTaX, a TaKKC HpOTHBOpqu/Iﬁ PasHOro pozaa,
BBISIBJICHHBIX B pa3JIMYHbIX PIH(l)OpMaLII/IOHHBIX HCTOYHHUKAX;

pazpabareiBaTh IUIaH peHIeHHWs npoOJemMbl C  Y4ETOM aHalM3a  HMEIOIIUXCS
MaTEepUAIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTBH KOPPECKTUBBI B ACATCIIBHOCTH, OLICHUBATHL COOTBCTCTBUC PE3YJIBTATOB LECJIAM,
OLICHUBATb PUCKU MOCJIEICTBUI ACATCIIBHOCTH,

KOOPAMHUPOBATh M BBINOJHATH PabOTy B YCIOBUSIX pEabHOrO, BUPTYaJIbHOTO U
KOMOMHHMPOBAHHOI'O B3aUMOJICICTBUS;

pa3BI/IBaTI) eraTI/IBHOG MBIIIJICHUC HpI/I peHICHI/II/I JKN3HCHHBIX HpOGHGM.

2) 0a30BbIe HCCJIe0BaTENLCKHE AeliCTBUSA:

BJIQJICTh HABBIKAMU y4eOHO-MCCIICAOBATEIILCKOW U MPOCKTHOW JICATEIIbHOCTH, HAaBBIKAMU
paspenieHus mpodieM, CIIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJIOB
peIlIeHUs TPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMUHbIX METOOB ITO3HAHUS;

UCIIOJIb30BATh PA3JIMYHBIC BUJBI JCSITEIBHOCTH IO IOJYYECHHIO HOBOTO 3HAHUS, €ro
MHTEPIpETalN, NMPEOOPa30BAaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYallHAX, B TOM YHUCIE TPU

CO31aHNuH y‘le6HbIX 1 COOUAJIBHBIX ITPOCKTOB;

(I)OpMI/IpOBaTB Hay‘IHHﬁ THII MBIIIIJICHU A, BJIAJACTD Haquoﬁ TepMHHOHOFHCﬁ, KJIIIOUYCBBIMHA
IOHATHUAMU U METOJaMH,

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJa4l B 00pa30BATENbHON JEATEIHHOCTH U
JKU3HEHHBIX CUTYaIMSIX;

BbBIABJIITE HNPUYUHHO-CICACTBCHHBIC CBA3UM W AKTYAJIU3UPOBATHL 3a4dady, BBIABUIATb
THIIOTE3Y eé peliCHus, HAXOAUTb AapPrymMeHTbI JIsI HOKa3aTCJIbCTBA CBOUX YTBepH(HeHHﬁ,

3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS,;

AHAJIM3UPOBATH IIOJYYCHHBIC B XOJAC PCHICHHUA 3aladyu pPE3yabTaThbl, KPUTHYCCKU
OLICHUBATH UX NOCTOBCPHOCTDL, IIPOTHO3UPOBATH UBMCHCHUC B HOBLIX YCIIOBUAX;

AaBaTb OLICHKY HOBbBIM CUTYyallusAM, OLICHHUBATb HpHO6pCTéHHBIfI OIIBIT,

OCYIIECTBIIATH II€JICHANPABICHHBIA MOUCK TIEPEHOCA CPEJICTB M CIIOCOOOB JCHCTBUS B
npodeccHoHANBHYIO Cpey;

YMCThb MEPCHOCUTDH 3HaHHUA B IMO3HABATCJIbHYTO u MMPAaKTUYCCKYIO obactu
KUBHEACATCIIBHOCTH,

yYMETh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00acTel;

BBIIBUTATh HOBBIE WJEH, MpeAiaratb OpPUTHHAIbHBIC MOAXOABI W PEIICHHUs, CTABUTh
po0JIeMbl U 3a/1a4H, JOMYCKAIOUINe aJbTePHATUBHbIE PEIICHNUS.

3) padora ¢ ungopmanmei:



OPUEHTHUPOBATHCA B PA3NMYHBIX MCTOYHHMKAX MH(OpMaIuu (TEKCTe y4eOHOTro mocobws,
HAYYHO-TIOMYJISIPHOU JIUTEpaType, OMOJOTHUECKUX CIOBapsIX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBATh HH(POPMALUIO PA3IUYHBIX BHIOB U (opM
NPECTaBICHUS, KPUTUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMIPOTUBOPEYHBOCTb;

(bopMyIHpOBaTh 3aMpOChl M TPUMEHSTHh pPa3IHMYHBIE METOJbI NPH TIOUCKE W OTOOpe
Ounonoruveckor nHGOpMAIUU, HEOOXOUMOH JIJIsl BBIIOJIHCHUS YUEOHBIX 3a/1a4;

npUOOpeTaTh OMBIT UCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPILEHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIIOIb30BAHUS PA3JIMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAJIbHYIO (OPMY TPEACTABICHUS OWOJIOTHYCCKOM
uHpopmanuu (cxemsl, TpaduKu, AHarpaMMBbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

UCIOJIb30BAaTh HAYYHBIH S3bIK B KAauyecTBE CpPEJCTBa IpU paboTe ¢ OMOIOrHYecKOi
uH(popMalLuel: NPUMEHITh XUMUYECKUe, (PU3UYECKUe W MaTeMaTH4YEeCKHE 3HAKU U CHMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOJIb30BaTh U IMPEoOpa30OBbIBaTh 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA HATJISIHOCTH;

BJIAJICTh HAaBBIKAMHM pPACIO3HABAaHMA W 3aIIUTHl MHPOpPMANWH, HHGOPMAITMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OBiajjeHne yHMBePCAJIbHBIMH KOMMYHUKATHBHBIMHM € CTBUSIMU:
1) o0menue:

OCYHICCTBJIAIT KOMMYHUKAIINHU BO BCEX C(l)ean JKU3HH, aKTUBHO Y4aCTBOBATH B JHUAJIOTC
WM JUCKYCCHU IO CYHICCTBY 06cy>1<z[aeM0171 TCEMBI (YMCHI/Ie 3a1aBaTb BOIIPOCHI, BbICKA3bIBATb
CYKACHUA OTHOCHUTCIIbHO BBIIIOJIHCHUS npezmaraeMoﬁ 3aa4yd, YUYUTbIBATb MHHTCPEChI H
COr1aCOBaAaHHOCTD HO3PII_II/II>'I APYyrux y4aCTHUKOB AHUAJIOTa UJIN ,[[I/ICKYCCI/II/I);

pacrio3HaBaTh HeBepOaJibHble CpeACTBa OOIIEHHUS, MOHMMATh 3HAUYEHHE COLMAIbHBIX
3HAKOB, NPEANOCHUIOK BOZHUKHOBEHUSI KOHQIMKTHBIX CUTYallu, yMETh CMAT4aTh KOH(PIUKTHI U
BECTH IEPErOBOPHI;

BJIAZICTEL Pa3JIMYHBIMHA criocobamMu O6HIGHI/I$[ n BSaI/IMOILCﬁCTBHfI, IIOHUMAaTb HaMCPCHHA
APyrux J'IIOI[eI\/'I, NPpOABJIATH YBAKUTCIBHOC OTHOIICHHUC K CO6CC6I[HI/IKy n B KOppeKTHOﬁ Q)opMe

(bOopMyIpPOBATh CBOM BO3PAKECHHS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PCHHS C HCIIOJIb30BAHHEM S3BIKOBBIX
CPEICTB.

2) coBMecTHasl 1eATeJIbHOCThb:
MMOHUMATh U UCMOJIb30BaTh NMPEUMYIIECTBA KOMAaHIHONW ¥ MHIUBUAYAIbHON pabOThI MPU
peneHn OMOIOTNYEeCKOi MpoOsieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh PUMEHEHHUS TPYIIOBBIX

dbopM B3auMOAEHCTBUSI IPU pELICHUH yueOHOU 3a/1auH;

BbIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUN C Y4ETOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOTO 4I€HA KOJUIEKTHBA,
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IIPUHUMATh LEJIM COBMECTHOM JEATENBHOCTH, OPraHU30BBIBATb M KOOPIWHUPOBATH
JEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIATH IUIAH JEWUCTBUM, PAaclpenciaTh POJIH C YYETOM
MHEHHUI y4aCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOMH paboTHI;

OIICHUBATh KAUYeCTBO CBOETO BKJIAJIa ¥ KAXKIOTO YYaCTHUKA KOMAaH/IbI B OOIIUN pe3yabTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE MPOEKTHI, OLICHUBATh MJEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHICCTBIIATL MO3UTHBHOC CTPATCTHUYCCKOC IIOBCACHHWC B Pa3JIMYHbBIX CHUTYyallUgX,
MMPOSBJIATE TBOPYCCTBO U B006pa)K€HI/Ie, OBITh WHHUIIMATHUBHBIM.

OByajieHne YHUBEPCAJIBLHBIMH PeryJsiTUBHBIMU 1€l CTBHAMMH:
1) camoopranuszaums:

HCIIOIb30BaTh OHMOJIOTHUECKHEC 3HAHUS JJISA  BBIABJIICHUS HpO6JIeM U HUX pPCHICHUA B
JKU3HCHHBIX U y‘Ie6HI)IX CUTyalusIX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUH IIeJIEBBIC U CMBICIIOBBIE YCTAHOBKU B CBOUX
JNEUCTBUAX M IMOCTYNKAaX MO OTHOILIEHHIO K KMBOH IPUPOJE, CBOEMY 3/10pPOBBIO U 370POBBIO
OKpPYXKaroIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh [M03HABATEIbHYIO JEATEIbHOCTh, BBIABIATH HPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 33/Ja4dM B 0O0pa30BATENbHOW JEATEIBHOCTH U

JKU3HCHHBIX CUTYalUsIX;

CaMOCTOSITEJILHO COCTaBJISATh IUIAH PELICHUs IPOOIEMBI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEINOUTEHUII;

JIaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

paciupsaTh paMKH1 y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JieJ1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CMOCOOCTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOW HPYIUIUH B pa3HBIX
00JacTsX 3HaHUM, MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

AaBaTb OLICHKY HOBBIM CHUTyallUsAM, BHOCHUTb KOPPCKTUBLI B ACATCIIBHOCTb, OLCHHBATH
COOTBETCTBUEC PEIYJIIbTATOB LECIIAM;

BJIQJIETh HABBIKAMH TTO3HABATEIHLHOMN pe(IIeKCHUU KaK OCO3HAHMS COBEPIIAEMbIX IEHCTBHI
U MBICITUTENIBHBIX MPOIIECCOB, UX PE3YIHTATOB U OCHOBAHMIA, UCIIOJIB30BATh MPUEMBI peICKCUU
JUTSL OLICHKU CUTYaI[H, BHIOOpA BEPHOTO PEIICHMUS,;

YMETb OLICHUBATh PUCKHU 1 CBOCBPEMCHHO IIPUHUMATDb PCUHICHUA 110 UX CHUXKCHUIO,
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IIPUHUMATh MOTUBBI U aPIYMEHTHI IPYTUX [IPH aHAJIN3€ PE3YJIbTAaTOB ACATEIbHOCTH;
3) npuHsiTHE Ce0s1 U APYIUX:

MPUHUMATD ce0s, TOHUMAst CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPU aHAIMU3€E PE3yNIbTaTOB AEATEIbHOCTH;
IIPU3HABATH CBOE MPABO U IIPABO IPYTUX HA OLUIMOKU;

Pa3BHUBAThb CIIOCOOHOCTH IIOHUMAThb MUDp C 1103 Apyroro YCJI0BCKa.

[MPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbie pe3ynbTaThl ocBoeHus nporpammbl COO no Onosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buosorus» HaydHble 3HaHUS, YMEHUS U
CIO0COObI JEHCTBUAN 1o OCBOCHMIO, MHTEpIPETALNT
U ipeo0pa30BaHUIO 3HAHUMN, BUJIbI JIESATEIBLHOCTH I10 MOJIyY€HUIO HOBOT'O 3HAHUS U IIPUMEHEHUIO
3HaHUU B Pa3MYHBIX YYEOHBIX CHUTYyallUsX, a TaKKe B PEaJTbHBIX JKU3HEHHBIX CUTYaIUsX,
CBsI3aHHBIX ¢ Ouosiorueil. B mporpamMme npeameTHble pe3yibTaThl MPEACTaBIEHbl IO TOAaM
00y4eHwusI.

[IpeameTrHsie  pe3ynbTaThl OCBOEHUS yueOHOTO mpeamera «bHOTOTHSY MTOKHBI
OTpaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE W pOJIM OMOJIOTUM B CHUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, GyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATh COJEpKaHUE OMOJOTUUYECKHX TEPMUHOB M TIOHATHHN: KU3Hb, KJIETKa,
opranus3M, Mera0osm3M (0OMEH BEIIECTB U MPEBpallleHHe dSHEPruH), TOMEeocTa3
(camoperymnsiiiusi), YpOBHEBas  OpraHU3alMs >KUBBIX  CHUCTEM, CaMOBOCIPOM3BEICHUE
(penpoayKiwsi), HacJIeACTBEHHOCTh, H3MEHYHBOCTh, POCT U Pa3BUTHCE;

yYMEHHE u3Jaratb OWOJIOTMYECKHE TEOpUU (KJIETOYHAas, XPOMOCOMHAas, MyTallMOHHaf,
LHEHTpajbHas JorMa MOJIEKYJIspHOM Ouonorun), 3akoHbl (I'. Menaens, T.Moprana, H.
W. BaBuinoa) u yueHus (0 LEHTPaX MHOT00Opa3us M MPOUCXOKICHUS KyJIbTypHBIX pacTeHuit H.
U. BaBuiosa), onpeneisTh TpaHUIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMCHHUEC BJIaJA€Th MCTOJAMU HAYUYHOT'O IMTO3HAHUA B OHOJIOTUH: Ha6J'IIO}IeHI/Ie Hn OIMHUCAHUC
JKHUBBIX CHUCTCM, IIPOLHCCCOB U HBHCHHﬁ, opraHuzanuvsa W TIMPOBCACHUC OMOJIOTHYECKOTO
OKCIICPUMCHTA, BBIABHKXCHUC THIIOTE3bI, BBIABICHHUEC 3aBHUCHMOCTU MCXKAY HUCCICAYEMBIMU
BCIIMYHUHAMU, 00BSICHEHHE MOJIYUYCHHBIX PE3YJIbTATOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHI>'I,
Teopnﬁ 1 3aKOHOB, YMCHHE J1€J1aTh BbIBOJbI HA OCHOBAHWH ITOJIYYCHHBIX PE3YJIbTATOB,

YMCEHHUE BBIICTATE CYIICCTBECHHBIC IMPU3HAKKW BHUPYCOB, KJIIETOK IHPOKAPHUOT U DYKAPHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH TMPOIECCOB: 0OMEHa BEIIECTB U
NPeBpaIeHHs] YHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOTO M IHEPreTHUECKOro OoOMeHa,
XCMOCHHTE3a, MUTO34a, MCﬁOSa, OIJIOAOTBOPCHUA, PASMHOXCHUA, UHAUBUAYAJIbHOTO PAa3BUTHUA
opranu3ma (OHTOTEHE3);
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yYMEHHE TIPUMEHSTH TOIyYeHHBIEC 3HAHUS [T OOBSICHEHUS] OMOJIOTMYECKUX MPOLIECCOB U
SIBJICHUH, JJIS1 IPUHATHS NPAKTHUECKUX PEIICHUH B TOBCEAHEBHOM JKU3HH C IIEIbI0 00eCTICUeHHS
0€30MacHOCTH CBOETO 37I0pPOBbS U 3J0POBbS OKPYXAIOMINX JIFOJACH, COONIONCHHS HOPM
IPaMOTHOTO TOBEACHUS B OKpYXKAlOUIeH NPUPOTHON cpele, MOHMMAaHUE HEOOXOIUMOCTH
HCIIOJIb30BaHUA I[OCTI/I)KCHI/Iﬁ COBpeMeHHOI;'I OMOJIOTUN U OMOTEXHOJIOTHI IJI4 palluOHaJIbHOT'O
HPUPOIOTIONIB30BAHYS;

YMCHHUEC peuiaTb 3JICMCHTAPHBIC TCHCTUYCCKHME 3aJjadyd Ha MOHO- H I[I/II‘I/I6pI/II[HOG
CKpCIIMBAHUC, CUCIINICHHOC HACJICIOBAHUC, COCTABIIATH CXCMbI MOHOI‘I/I6pI/II[HOI‘0 CKpCHIuBaHUA
JJI IIpEACKa3aHuA HACJICAOBaHMs ITPU3HAKOB Y OPIraHU3MOB;

YMEHHE BBIIOJIHATH J1a0OpaTOpHbIC U MPAKTHYECKHE PabOThI, COOJ0AATh MpaBHia MpH
pabote ¢ y4eOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMECHHE KPUTHYCCKH OICHWBATh M WHTEPIPETUPOBATH WH(MOPMAIIUIO OHOJIOTHIECKOTO
COJIEpXKaHUsl, BKJIIOYAIONIYIO TICEBJOHAaYYHBIC 3HAHUA M3 PaA3IMYHBIX HCTOYHUKOB (CpEeACTBa
MaccoBOW MH(}OpMaLNK, HAyYHO-TIONYJSPHBIE MaTEpHUalbl), ITHUECKUE ACTIEKThl COBPEMEHHBIX
HCCIIEIOBAaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO03/1aBaTh COOCTBEHHbIE THCbMEHHBIE W YCTHBIE COOOIIEHUs, 0000IIas
Ouonormyeckyro HMH(MOpPMALUIO ¥3 HECKOJIbKMX HCTOYHHKOB, T'PAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

c(OPMHPOBAHHOCTh 3HAHWH O MECTE W PONM OMOJOTMHM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonornu, QyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE paCKphIBaTh COJEp)KaHUE OHOJOTUYECKHMX TEPMUHOB U TIOHSTHIA: BH],
NOMyNsiys,  TeHOMOHI,  SBONIONMS,  ABWXKYyIIHEe  cuibl  (pakTopbl)  DBOIIOLUH,
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB, BHA000pa30BaHUE, IKOJIOTHYECKHE (PAKTOpPHI, IKOCHUCTEMA,
OPOIYIEHThl, KOHCYMEHTBI, peAYUEHThl, IeNH MHTAaHUSA, OJKOJOTUYECKas MHUPaMHJIA,
o6uoreoreHo3, bnocdepa;

yMEHHE u3Jarate Ouosiornyeckue Tteopuu (dBostonMoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHUsl HBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojbliieBoro cxozactsa K.
M. bapa, yepenoBanus IMaBHbIX HanpasieHuil u nyrei sBomonnu A. H. CeBeprioBa, yueHus o
6uocdepe B. U. BepHajckoro), onpeaensTh rpaHUIbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMCHHC BJIAJICTh MCTOJJaMH HAYYHOTI'O IIO3HAHHA B OHOJIOTHH: Ha6J'IIOI[eHI/Ie N OIMHCAaHUC
KHUBBIX CHUCTEM, IMPOLHCCCOB H HBHGHHﬁ, opranuzanvs MW IMPOBCACHUC OHOJIOrHYECKOI0
OKCIICPUMCHTA, BBIABHUKXCHUC THUIIOTE3bI, BbIABJICHHUC 3daBUCHUMOCTU MCKAY MHCCICAYCMbIMHA
BCIIMYHUHAMU, 0OBSICHCHHUE IMOJIYYCHHBIX PE3YJIbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHSITI/IfI,
Teopnﬁ 1 3aKOHOB, YMCHHE J1€J1aThb BbIBOJbI HA OCHOBAHWH ITOJIYYCHHBIX PE3YJIbTATOB,

YMCEHHUEC BBIACIATE CYHIECCTBCHHBIC TIPU3HAKHU CTPOCHUIA OMOJIOTUYECKUX OOBEKTOB:
BUJIOB, TIOMYISALNUN, MPOIYIIEHTOB, KOHCYMEHTOB, PEAYIICHTOB, OMOTEOIIEHO30B M IKOCHCTEM,
O0COOEGHHOCTH  TIPOIIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BUJI000pa30BaHusl, MPHUCIIOCOOTCHHOCTH OPTaHU3MOB, JEHCTBHS IKOJIOTHYECKUX (PaKTOPOB Ha
OpraHU3MBI, IIEPEHOCA BEIIECTB U IMOTOKA SHEPTHH B SKOCHCTEMAaxX, aHTPOIIOTEHHBIX U3MEHEHUI
B DKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpPOTa BEHIECTB W OMOTCOXMMHYECKUX IHMKIOB B
ouocdepe;
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YMEHHE MPUMEHSTh MOJyYeHHbIE 3HAHUS Ul 00BSICHEHUS! OMOJIOTUYECKUX MPOLIECCOB U
SIBJICHUH, JIS1 IPUHATHS IPAKTUYECKUX PELICHUH B IOBCEHEBHON )KU3HHU C 11€JIbI0 00eCIIeYeHUs
0€3011aCHOCTH CBOET0 37I0pOBbSI M 3J0POBbsl OKPYXKAIOLUIMX JIOACH, COOIIOJEHUS HOPM
IpaMOTHOI'O IIOBEJEHHUS B OKpYXKaoLled NpUPOJHON cpele, NOHMMaHHE HEoO0XOAUMOCTH
UCII0JIb30BaHUs JOCTUKEHUU COBPEMEHHOMU ouonoruu Ui palMOHAILHOTO
IPUPOONOIb30BAHNUS;

YMEHHE peuiaTh dJIeMEHTapHble OMOJIOTMYECKHE 3aJadud, COCTaBISITh CXEMbl MepeHoca
BEILECTB U SHEPTUU B dIKOCcHCTeMax (LIEMU MUTaAHUSA);

YMEHHE BBIMOTHATH J1a00paTOpHBIC U MpaKkTUYecKue paboThl, COOII0IATh MpaBWiIa TPU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 00OPYI0BAHHEM;

YMEHHE KPUTHYECKH OIICHMBAThb W HHTEPIPETUPOBATH MH(POPMAIUIO OHOIOTHMYECKOTO
COJIep’KaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBIE 3HAHUS W3 Pa3jIMYHBIX HCTOYHUKOB (CPEICTBa
MaccoBOM HWH(OpMaIMK, HAY4YHO-TIOMYJSPHBIE MaTEpHaIbl), PacCMAaTpUBATh TJIOOAIbHBIC
HKOJIOTMYECKHE MPOOIEMbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLICHUIO K HUM COOCTBEHHYIO
MO3UILHIO;

YMEHHME CO3/1aBaTb COOCTBEHHBbIE IHCbMEHHbIE U YCTHBIE COOOLIEHUs, 00001as
OMOJIOTMYECKYI0 HMH(POPMALMIO W3 HECKOJBKMX HCTOYHUKOB, TIPAaMOTHO HCIOJIb30BaTh
HNOHSTUMHBIN annapar OMOJIOTUH.

2. COIEPXAHME YYEFHOW JUCIHUTILIAHBI

Tema 1. brosiorust kKak Hayka.

buonorus kak Hayka. CBsizpb OMONOTMHM C OOLIECTBEHHBIMH, TEXHUYECKMMU U JIPYTHMHU
€CTECTBEHHbIMU HayKaMmHM, (punocoduel, 3TUKOH, 3CTeTUKON M mpaBoM. Ponb Ouonoruu B
(GbopMHpPOBaHNN COBPEMEHHON Hay4HOU KapTHHBI Mupa. CructemMa OMONOTHYECKUX HAYK.

MeTtonbl TO3HAHMS KUBOM MpHUPOAbl (HAOMIOJEHHE, SKCIEPUMEHT, OINUCAaHUE, H3MEpEHHE,
KJaccu(uKanus, MOIEIMPOBAaHUE, CTATUCTUYECKAsk 00pabOTKa TaHHBIX ).

JemoHCTpauu:

IToprpetsr: Y. Japsun, I'. Menaens, H.K. Konbuos, /[x. Yorcon u ®@. Kpuk.

Tabmuipl U cxembl: «MeTo Ibl TO3HAHUS KUBOW TIPUPOIBIY.

JlaGopaTopHbIe U IPAKTUYECKUE 3aHATHSL:

[Ipaktuueckoe 3anstue Nel. «Vcnonp30BaHuWe pa3aMYHbIX METOJOB TMPU  HU3YYEHUU
OMOJOTHYECKIX 0OBEKTOBY.

Tema 2. )KuBbie CUCTEMBI U KX OPTaHU3ALIMSL.

JKussle cucreMsl (0MOCUCTEMBI) KaK MpeAMET u3ydeHus: 6nonoruu. OTIMYUE )KUBBIX CUCTEM OT
HEOPraHUYECKOW MPUPO/IBI.

CpoiicTBa GHMOCHCTEM U UX pazHOOOpa3ue. YPOBHU OpraHU3alMd OMOCUCTEM: MOJEKYJISPHBIM,
KJIICTOYHBIA, TKAaHEBBIM, OPraHU3MEHHBIN, MOIMYJSIIUOHHO-BUIAOBOW, 3IKOCUCTEMHBIN
(OmoreoneHOTHYECKUIT), OHOCHEPHBI.

JleMoHCTpauu:

Tabmuubl 1 cxembl: «OCHOBHBIE TPU3HAKH KU3HIY, «Y POBHH OPraHU3ALUH KUBOU IPUPOIBI».

O6opynoBanue: moaens Mosekynbl JJTHK.

Tema 3. XvMHUECKUI COCTAB U CTPOEHUE KIIETKH.

XVUMHUYECKUH COCTaB KJIIETKH. XUMUYECKUE 3JIEMEHThI: MaKpO3JIEMEHThI, MUKpPO3JIeMeHThI. Boaa
Y MUHEpAJIbHBIE BEIIECTBA.

@OYHKIMY BOJbI U MUHEPAIbHBIX BelleCTB B KieTke. [loanep:kanrne ocMOTHYECKOro OasiaHca.

Benku. CoctaB u crpoeHue OenkoB. AMHHOKHCIOTHI — MOHOMEpHl OenkoB. HesameHumble u
3aMEHUMBIC aMHHOKHUCJIOTHI. AMHHOKHCIOTHBIA COCTaB. YPOBHHU CTPYKTYphl OEIKOBOM
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MOJICKYJBI (TIEpBUYHAS, BTOPHYHAS, TPETUYHASI U YETBEPTUYHAS CTPYKTYypa). XUMHUYECKHE
cBoMcTBa OenKoB. buonornyeckue GyHKIMU OEITKOB.

®epmeHTHl — Ouojormueckue karanuzaropel. CTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTD,
cyOctpatHas cnemududyHocts. Kodepmentsl. Butamunbl. Otauuus (epMeHTOB OT
HEOpPraHMYECKUX KaTaJIn3aTOpPOB.

VYrneBoapl: MoOHOcaxapubl (TIIOKO3a, pub0o3a M J1e30Kcupub03a), Aucaxapubl (caxaposa,
JIAKTO3a) M TOJUcaxapuabl (Kpaxmai, TIUKOTEH, IeJUI003a). buomorndeckue (GyHKIUU
YTJIEBOJOB.

Jlumuasl: Tpuraunepuasl, dhocdomunuasl, crepouasl. ['uapodminbHo-ruIpodoOHBIE CBOKWCTBA.
buonornueckue Qynkuuu nunuaoB. CpaBHEHHE YIJIEBOAOB, OEJIKOB U JIMIKIOB Kak
MCTOYHUKOB SHEPIUH.

HyxneunoBeie kuciotel: JIHK m PHK. Hykneotuabr — MOHOMEpPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne n ¢pynkmu JHK. Ctpoenne u ¢pynkunn PHK. Buner PHK. AT®: ctpoenue u
GyHKIHH.

[uronorust — Hayka o kierke. Kiierounas Teopusi — mpuMep B3auMOJCHCTBUS UeH U (HaKkToB B
Hay4YHOM TO3HAaHUHU. MeTObl U3yUEHUs KIETKHU.

Knerka kak memoctHas xuBas cucrema. OOmue MpHU3HAKH KJIETOK: 3aMKHYTas Hapy)KHas
MeMmOpaHa, monekynsl JIHK kak reneruueckuii anmapar, cuctemMa CHHTe3a Oenka.

Tunel  KJIETOK:  dyKapuoTHYecKass M  HOpokapuotudeckas. (OcoOeHHOCTH  CTpOEHUus
npokapuotuyeckoil kierku. Kierounas crenka Oaktepuil. CTpoeHHE 3YKapHOTUYECKOM
kJ1eTKU. OCHOBHBIE OTJIMYUS PACTUTENIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHAs CTEHKA, TIJIMKOKAIUKC, WX (QyHKUIHUU.
[Tna3maTtudeckas memOpana, e€ cBoiicTBa W (GyHKIuHU. lluroruiasma u €€ OpraHoubL.
OnnomeMOpannbie  opranouabl  kietku: OIIC, ammapat [onbIku,  JTHU30COMBI.
[TosryaBTOHOMHBIE ~OpraHouAbl KJIETKU: MHUTOXOHIApUM, IutacTuibl. llpoucxoxnenue
MUTOXOHJIpHH ¥ mnactul. Buasl mnactun. HememOpaHHble OpraHOUABI KIETKU: PHOOCOMBI,
KJIETOYHBIA IIEHTP, LEHTPUOIH, PECHUYKU, KTyTUKH. DYHKIMH OPTraHOUIOB KIIETKH.
Bxirouenus.

Anpo — perynsTopHbli 1HeHTp KieTku. CTpoeHue szapa: saepHas o0oJjiouka, KapHoIulazMma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KIIETKE.

JemMoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. Ulneitnen, P. Bupxos, k. Yorcon, ®@. Kpuk,
M. Vunkunc, P. ®panxnun, K.M. bap.

Huarpammsbl: «Pacripenenenne XMMAYECKUX 3JIEMEHTOB B HEXMBOW IpUpoie», «Pacnpenenenue
XUMUYECKHX AJIEMEHTOB B )KMBOU MPUPOIEH.

Tabmune! u cxemsl: «lleproguueckas Tabna XMMUYECKUX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJIbI
BOIb», «buocuHTe3 Oenka», «CTpoeHHe MoOIEKynbl Oenka», «CtpoeHune GepMeHTay,
«Hyxkneunossie  kuciotel.  JIHK»,  «Crtpoenme  wmomekynsr ATd», «CtpoeHue
YKapUOTUUYECKOW KIETKH», «CTpoeHue >KUBOTHOM KIETKW», «CTpOEHHE pPacTUTEIbHOU
KIeTKn», «CTpoeHHe MPOKapUOTHUECKON KIeTKN», «CTpoeHue sapa KIETKU», «YTIIEBOAb»,
«JIunuaeny.

OOopynoBaHHe: CBETOBOM MHUKPOCKON, OOOpyAOBaHWE IS TPOBEICHUS HAOIIOICHUN,
U3MEPEHMM,  SKCHEPUMEHTOB,  MHUKPONpENapaThl  pPAaCTUTEIbHBIX,  JKUBOTHBIX WU
OakTepuaIbHBIX KIETOK.

JlabopaTopHbIe U IPAKTUIECKHUE 3aHATHS:

Jlaboparopnoe 3ansitue Nel. «M3yueHue KaTaJIUTUYECKOW aKTUBHOCTH (epMeHTOB (Ha
MIpUMEPE AMHJIAa3bl UM KaTalasbl)».

JlaboparopHoe 3ansaTue Ne 2. «/3ydeHue cTpoeHusl KJIETOK PacTeHUM, KUBOTHBIX M OakTepuit
MO0/ MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUE.

Tema 4. XKuzHeneIT€IbHOCTE KIETKH.
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OOMeH BEIIeCTB, WM METa0oNIM3M. ACCHMIUIAIUS (IJIACTUYCCKUNA OOMEH) M JTMCCHMUIISITUS
(oHepreTuyeckuii 0OMeH) — JIB€ CTOPOHBI €AMHOIrO Ipolecca Meradbonu3Ma. Poib 3akoHOB
COXpaHEHHUS BEIIECTB M SHEPTUU B TOHUMAHUU METa00JIM3Ma.

Tumnbel oOMeHa BemecTB: aBTOTpO(MHBINA U TeTepoTpodHbINA. Poib pepMeHTOB B 0OMEHE BEIECTB
Y MIPEBPALLIEHUHU SHEPTUH B KIIETKE.

®orocunre3. CperoBas u TeMmHOBas (a3pl  Qorocunresa. Peaknuum (doTocunTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HA4YeHHWE (OTOCHHTE3a JIA KU3HH Ha 3emie. BnusHue
yCIIOBUH Cpelibl Ha (POTOCHHTE3 M CIIOCOOBI MOBBILICHHS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHuil.

XeMocHHTe3. XeMOCHUHTE3UpYIoIIe OakTepru. 3HaUeHUEe XeMOCHHTE3a [ )KU3HH Ha 3emJie.

DHepreTudyeckuii oOMeH B KJETKe. PacieryieHre BEIIeCTB, BBIACICHHUE W aKKyMYJIHPOBAHHE
SHEPruu B KJETKe. JTambl 3Heprernyeckoro obmena. I'nmukonu3. bposkenue u ero BUIBL
KucnoponHnoe okucieHue, Wid KIeTOYHOE Jbixanue. OkucnutenbHoe GochopumupoBaHue.
O} PeKTUBHOCTH SHEPreTHIECKOr0 OOMEHa.

Peaknmu marpuanoro cuntesa. I'enerndeckas nnpopmanus u JJHK. Peanuzanus renernuecko
uH(popMaluu B KieTke. ['eHeTuuecKuid Kol U ero cBOMCTBa. TpaHCKpUIIUS — MATPUYHBIN
cuate3 PHK. Tpaucmsmus — OwocuHTe3 Oenka. Jrambl TpaHousnud. KoaupoBaHue
aMUHOKUCIOT. Ponb pubocom B GuocuHTese Oelnka.

Hexnerounsie ¢opmbl xu3HH — BUpychl. Mcropust otkpsiTHst BupycoB (/1.W. IBaHOBCKHUiA).
Oco0eHHOCTH CTPOCHMS U KU3HEHHBIM ITUKJI BUPYcoB. baktepuodaru. bonesnu pacrenuii,
KMBOTHBIX M YeJIOBEKa, BhI3bIBacMble BUpycamu. Bupyc nmmynoneduura genosexa (BUY)
— Bo30ymutens CIIMJ{a. O6patHast TpaHCKpuIlus, peBepTaza u uHTerpasa. Ilpodunaktuka
pacrpocTpaHeHUsI BAPYCHBIX 3a00JI€BaHUM.

JlemoHcTpauu:

[Toprpetsr: H.K. Konbuos, /I.M. Usanosckuii, K.A. Tumupsses.

Tabmuiel u cxeMbl: «Tunbl muTanus», «Metabonuzmy», «MUTOXOHAPUNY), «IHEPreTUYeCKUit
obmen»,  «Xjoporutacty, «®Portocunred», «Ctpoenue JIHK», «Ctpoenune wu
dbyHKIIMOHUpOBaHUEe TeHa», «Cunre3 Oenkay, «['eHeTnueckuir koa», «Bupycem,
«bakrepuodarn», «Ctpoenue u >xku3HeHHbIM 1wk Bupyca CIIMJla, OGakrepuodaray,
«Pemmukanmsa JJHK».

O6opynoBanue: moaenu-anmaukanun «Y asoenue JIHK u tpanckpunumsy, «buocunrtes 0enkay,
«CTtpoenue KineTkn», Mmojenb cTpykrypst JTHK.

Tema 5. PasMHOXKEHME 1 MTHAMBUAYAIbHOE Pa3BUTHE OPTaHU3MOB.

KneTounslii 1uKi, WIM SKU3HEHHBIM 1WKI kiaeTku. HWutepdaza u wmwurtos. Ilpormeccsl,
nporekaronue B uHTepdase. Permkanus — peakuus MatpuyHoro cunteza JIHK. Ctpoenue
XpoMocoM. XpOMOCOMHBIN HabOp — KapuOTHIL. J[MIITOUIHBIN U TalIOUIHBIA XPOMOCOMHBIE
Habopel. Xpomatuael. l[luTonmormyeckue OCHOBBI Pa3MHOXKEHUS W HWHIUBUIYAIBHOTO
Pa3BUTHSI OPTaHU3MOB.

Henenne kinerkn — mMurto3. Craguum muto3a. IIpoimeccrsl, mpouUCXOoasie HAa Pa3HbIX CTAAMSIX
MHUTO3a. BHOJIOrMYECKHIT CMBICIT MUTO3A.

[Iporpammupyemas Tubenpb KJIETKH — arlonTo3.

@DopMBI pa3MHOKEHHUSI OPTaHU3MOB: Oecrojoe W MoJoBoe. BuIbl Oecmoioro pa3MHOKEHUS:
JieJICHUE HaJBOE, TTOYKOBAHWE OJIHO M MHOTOKJIETOYHBIX, CITIOPOOOpa30BaHHUE, BETETATHBHOE
pa3sMHOXkeHue. FICKyCCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €70 3HAYEHUE JUISl CEJEKLUH.

[TonoBoe pa3MHOKEHUE, €T0 OTIINYUS OT OECIIONOrO.

Meiioz. Ctaguu meiio3a. [Ipoueccsl, mpoucxoasmue Ha cTaausx meiosa. [loBenenne xpomocom
B Mero3e. KpoccuHrosep. bruomornueckuil CMbIC U 3HaYE€HHUE MEH03a.

['amerorenes — mporecc 00pa3oBaHUS TOJOBBIX KIETOK Yy JKHBOTHBIX. [loNOBBIE Kenesbl:
CEMEHHUKH U ssudHuKA. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX KJIETOK — TaMeT (CIIepMaTo30uI,
SUIIEKIIETKa) — crhepMaroreHe3 W ooreHe3. (OCOOEHHOCTH CTPOCHUS SIMIICKIETOK |
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.
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WNunuBuayansHoe pa3BUTHE (OHTOreHe3). DOMOpUOHAIbHOE pa3BuUTHE (dMOpHOreHes3). DTaribl
SMOpPUOHAIBHOTO Pa3BUTHS Y IIO3BOHOYHBIX JKMBOTHBIX: JApoOJeHHe, TacTpyssaius,
opranorere3. IloctomOpuoHanmbHOE pa3BuUTHE. THUIBI MOCTIMOPHOHAIBHOTO PAa3BUTHSL:
npsiMoe, HempsMoe (JIMYMHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pasBurue pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHMS: CTPOCHUE CEMEHH, CTaJAuH
pa3BUTHSL.

JleMoHCTpamuu:

Tabmuubl u cxembl: «DOpMBI Pa3MHOKEHHUS OPraHU3MOBY», «/[BOiHOE OIIONOTBOpEHHUE Y
LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHHUE pACTEHUI», «JleieHne KiIeTku
Oaktepuit», «CTpOo€HHE IMOJOBBIX KIETOK», «CTpOeHHE XPOMOCOMBI», «KIIETOUHBIN LUK,
«Permmukanus JTHK», «Muto3», «Meios», «IIpsiMoe u Henpsamoe pa3Butue», «l'ameroreHes
y MJIEKOIIUTAIOIIMX U UeloBeKa», «OCHOBHBIE CTaIUA OHTOICHE3A.

O6opynoBaHue: MHUKPOCKOM, MuUKpompenapatel «CrnepMaTro3ouabl  MIIEKOMUTAIOLIET0Y,
«slinexiierka mieKonuraromero», «KapuokuHe3 B KIETKAaxX KOpEUIKa JyKa», MarHUTHas
Mo ieb-anmaukanus «/lenenue knetkny», monaens JJHK, Mogens meTadaznoit XpoMOCOMBI.

JlabGoparopHble U IPaKTUUECKUE 3aHATHSL:

Jlaboparopuoe 3ansTHe Ne 3. «HaOmioneHne MuTO3a B KIETKaX KOHYHMKA KOpeEIIKa JyKa Ha
TOTOBBIX MUKPOIIpEIapaTax.

Jlaboparopuoe 3anstue Ne4. «M3ydeHwe CTpOGHHsI TOJNOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

Tema 6. HacneacTBEHHOCTh M N3BMEHUHUBOCTh OPTaHU3MOB.

[Tpenmert u 3amaun renetuku. Mcropus pa3Butusa reHeTUKU. Posib nyurosnoruun u sMOpHoIoruu B
CTaHOBJICHUHU T'€HETUKH. BKiaa poccuiickux v 3apyOeKHBIX YUYEHBIX B Pa3BUTHE TC€HETHUKH.
Mertoapl reHeTUKH (THOPUAOIOTUYECKHUM, IIUTOTEHETUYECKUN, MOJIEKYJISIPHO-TEHETUYECKUN ).
OCHOBHBIE TE€HETUYECKHE MOHATUA. |'eHeTHueckass CUMBOJIMKA, HCIIOJIb3yeMas B CXemax
CKpEILMBaHUI.

3aKOHOMEPHOCTH HaclleZIOBaHUs NMPHU3HAKOB, ycTaHOBIEHHbIE [. Menaenem. MoHorubpuaHoe
CKpeluBaHue. 3akoH eauHooOpasusi THOpUIOB  mepBoro  mokosieHus.  [IpaBuio
JTOMUHUPOBaHMUS. 3aKOH pacUICIUIeHUs] Mpu3HakoB. ['mmore3a yuctorsl ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpunHoe  ckpelMBaHMEe.  3aKOH  HE3aBHCUMOIO  HACJEIOBaHHUS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHOPUIHOTO CKPELIMBaHUSA. AHAIM3UPYIOIIEe CKpELIUBaHUE.
Mcnonb30BaHue aHATU3UPYIOLIETO CKPEIMBAHUS [Tl OTIPE/IETICHUs TEHOTUIIA OCOOH.

CueruieHHOe HaclieqoBaHue npu3HakoB. Pabora T. Moprana 1o cleryieHHOMY HacjeJI0BaHHUIO
reHoB. Hapymenue cuenieHus reHoB B pe3yJbTaTe KpOCCUHIOBEPA.

XpOMOCOMHasI TEOPHUS HACIEACTBEHHOCTH. [ eHeTHYeCKHEe KapThl.

I'enetnka mnosa. XpOMOCOMHOE OIpPENEIEHHE M0Ja. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI.
I'omorameTHele U rereporaMeTHble OpraHu3Mbl. HaciiemoBaHne NMPU3HAKOB, CIETUIEHHBIX C
IOJIOM.

N3meHunBOCTh. BHIBI M3MEHUYMBOCTH: HEHACIEACTBEHHAs M HacieacTBeHHas. Ponb cpeasl B
HEHACIIEJICTBEHHOW M3MEHUMBOCTH. XapaKTepUCTHKAa MOIU(DUKAIIMOHHOW H3MEHYUBOCTH.
BapurannoHHbIN pax M BapuanvoHHas KpuBasi. Hopma peakiuu npusHaka. KoanuecTBeHHbIE
M KaueCTBEHHBbIC TMPHU3HAKM U UX HopMma peaknuu. CBoicTBa MOAUDUKAIIMOHHON
M3MEHYUBOCTH.

HacnencrBennasi, Wiy TEHOTHUIHMYECKas, HW3MEHYMBOCTh. KoMOWHATHBHAasT W3MEHUYUBOCTD.
Meiio3 u monoBoil mporecc — OCHOBa KOMOWHATUBHOM HM3MEHYMBOCTH. MyTalnoHHast
U3MEHUYUBOCTh. Kilaccupukanus MyTaluii: TeHHbIE, XpOMOCOMHBIC, TeHOMHBIe. YacToTa U
OpuuuMHBl  MyTanui. Myrarennble (akTopbl. 3aKOH TOMOJIOTUYECKHX  DSIOB B
HacneacTBeHHou n3MenunBocty H. .M. BaBuiiosa.

BHesinepHas HacneqCTBEHHOCTh U U3BMEHUYHUBOCTb.
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I'enetuka 4enoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbl TEHETHUKHU 4YEJIOBEKa:
reHealoTnYecKuii, OJIM3HEIOBbIN, LUTOT€HEeTUYECKUH, OHOXMMHUYECKUN, MOJIEKYJISIPHO-
reHetuyeckuii. CoBpeMEHHOE ONpe/eNieHHe TeHOTHUIA: MOJHOTE€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIIUPOBaHKE, B TOM yuciie ¢ nomompto [11[P-anann3a. Hacneacrsennsie 3a0oneBaHust
4eJoBeKa: TEHHbIe O0oJe3HH, OOJIE3HW C HACIEACTBEHHON NpPEIpacioioKeHHOCTHIO,
xpoMocoMHble Oosie3Hn. ComaTthyeckue W reHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBI  340pOBOTO  00pa3a KHU3HU, JUATHOCTHKH, MNPOPHIAKTUKH U  JICYCHUS
reHeTUYeCKux  Oone3Heil.  MeauKo-TeHeTHUeCKOe  KOHCYJIbTUpPOBAHHE.  3HAuUCHUE
MEIUIIMHCKOM T'E€HETUKU B TMPEAOTBPALICHUHA U JICUCHWHU TEHETHYECKUX 3a00JeBaHUM
YeJI0BeKa.

JlemoHCTpauu:

[Toptpersr: I'. Mennmens, T.Mopran, [I.ae ®pus, C.C.YerBepuko, H.B. Tumodeen-
PecoBcknii, H.J. BaBuios.

Tabmue! U cxembl: «MOHOTHOPUTHOE CKPEIIMBAHKIE U €0 IUTOTeHETHYECKast OCHOBAY, «3aKOH
pacUICIUICHUSI U €T0 IUTOTC€HETHYECKasi OCHOBa», «3aKOH YHCTOTHI rameTy, «Jurnbpumnoe
ckpemuBanue», «lluronoruueckue OCHOBBI JAUTHOPUIHOTO CKpeIIMBaHUA», <« Meno3y,
«B3anMoJIeliCTBUE aJUICNIbHBIX TE€HOBY», «l €HETHYEeCKHWE KapThbl pPACTCHUM, >KUBOTHBIX H
yesioBekay, «l'eHeTnka nonay, «3aKOHOMEPHOCTH HACJIEAOBAHMS, CUEIJICHHOTO C IOJIOM»,
«KapuoTunsl dYenoBeKa € IKUBOTHBIX», «BHUIBI W3MEHYMBOCTHY», «MoaudukamuoHHas
u3MeHYuBOCThY, «HacnemoBanue  pesyc-paktopa», «l'eHeTuka Trpynmn  KpOBUY,
«MyTanuoHHas U3MEHYUBOCTH.

O6opynoBanue:  Mojenu-anmumkanuu — «MoHoruOpuaHoe  ckpeuiuBanue», «HemomnHoe
JOMUHUpOBaHUEY, «Iurudpuanoe ckpemuBanuey, «llepexpéct XxpoMocoM», MUKPOCKOI U
Mukpornpenapar «/Ipozoduna» (Hopma, myrauuu (OpMbl KPBUILEB U OKPACKH Tena),
repOapuii «I"'0poX MOCEBHOW».

JlabopaTopHble U IPaKTUUYECKHE 3aHATHS:

JlaGopatopHoe 3ansitue Ne 5. «/3ydeHuwe pe3ynbTaToB MOHOTHUOPHUAHOTO WM JIUTHOPHUIHOTO
CKpEIIUBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENnapaTax.

Jlabopatoprnoe 3ansatue Ne 6. «M3yuenune MoOIUPUKANMOHHON HM3MEHYMBOCTH, IMOCTPOCHUE
BApUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlabopaTtopnoe 3anstue Ne 7. « AHanu3 MyTanuii y 1po30(GuiIsl Ha TOTOBBIX MUKPOTIPEapaTax.

[Ipaktuueckoe 3anstue Ne 2. «CocTaBieHHe U aHAJIA3 POAOCIOBHBIX YEIOBEKaY.

Tewma 7. Cenexius oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekusi Kak Hayka M TMpOIECC. 3apoKIEHUE CENEeKUMH U JOMECTUKalusd. YUeHHe
H.W. BaBunoBa 0 1ieHTpax NPOUCXOXKIECHUS M MHOTO00pa3usi KyJbTYPHBIX PacCTEHUH.
LleHTpBI MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METOJbI CEJIeKIMU. MacCOBbIi U HWHAWBUAYATbHBIH OTOOPHI B CENEKIIMH
pacteHud U KUBOTHBIX. OlleHKa »3KcTephepa. bBIM3KOpPOACTBEHHOE CKpelllUBaHUE —
uHOpuaMHT. Yncras nuaus. CKpeluBaHue YUCThIX JTUHUM. ['eTepo3uc, nnu rubpuanas cumia.
HeponctBenHoe ckpemmBanne — ayrOpunuur. OtnanéHHas rHOpuaAM3ausS U €€ yCIexu.
NckyccTBEeHHBIN MyTareHe3 M MOJy4eHUe MOTUILIONA0B. JJOCTHKEHUS CENEKIMU PACTEHHI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buortexHosoruss Kak OTpaciab MPOU3BOACTBA. ['€HHass WHXEHepus. OTambl CO3JaHUs
pexombunantHoi JIHK u TpancreHHbIx opranusmoB. Knetounas wmxenepus. Kierounsie
KYJIBTYpBI. MHuKpOKIIOHaIBbHOE pa3sMHOXKEHUE pacTeHuN. KionupoBanue
BBICOKOIIPOIYKTUBHBIX CEJIbCKOXO35MCTBEHHBIX OPraHU3MOB. DKOJIOTMYECKUE U STUUECKHE
npo6sieMbl. 'MO — reneTndecky MOAUPHUIIMPOBAHHBIE OPIAHU3MBI.

JemoHCcTpauu:

IToptpetsr: H.. BaBunos, 1.B. Muuypum, I'./[. Kapneuenko, M.®. BanoB.

Tabmuel u cxembl: KapTa «L[eHTphI MPOUCX0XKIEHUS U MHOTOOOPa3usl KYJIbTYPHBIX PACTCHHI,
«IToponmpl OMamIHMX SKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3anusy, «Paborer akamemuka M.D. UBanoBay, «[lomummonaus», «OOBEKTHI
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O6uoTexHoaIorumny, «Kinerounsie KyIbTypsl U KIOHUpOBaHHE», «KOHCTpyHpoBaHUe U TIEpEeHOC
TEHOB, XpPOMOCOM.

ObopynoBanue: MyJISDKU TUIOI0B M KOPHETUIOAOB AUKHUX (POPM U KYJIBTYPHBIX COPTOB PaCcTEHHIA,
repbapuii «CeabCKOX03HCTBEHHBIC PACTECHUS.

JlaGopaTopHble U IPaKTUUECKHUE 3aHATUSL:

Okckypeuss «OCHOBHBIE METOABI M JIOCTHXKEHUS CEJEKLIMU pAcCTeHUWH M JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOMCTIBITATEIbHBIN YIaCTOK, B TEIUTMYHOE
XO035IMCTBO, 1a00PaTOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 8. DBosoIMOHHAs OUOJIOTHSL.

[TpennocbUIKM BOZHUKHOBEHUS BOJIFOLIMOHHOM TEOPUH. DBOJIIOLMOHHAS TEOPHUS U €€ MECTO B
Oouonoruu. BrusiHue 9BOTIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUU U APYTUX HAYK.

CuzerenscrBa 3BoMOLMU. [laneoHTONOIHYECKHE: TTOCIENOBATEIBHOCT IOSIBJICHUS BUAOB B
NAJICOHTOJIOTHYECKON JIETONMUCH, TepexoaHble ¢opmbl. buoreorpaduyeckue: cXoACTBO U
paznuuue ¢ayH 1 Gpaop MaTepUKOB U OCTPOBOB.

DOMOpHONIOTHYECKUE: CXOJCTBA M pa3iuyusi HSMOPHOHOB pAa3HBIX BHJOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOIMYHBIE, AHAJIOIMYHbIE, PYAMMEHTApHBIE OpIaHBbI,
aTaBU3Mbl. MOJEKYJIAPHO-OMOXMMHUUECKHUE: CXOJICTBO MEXAHHW3MOB HACJIEICTBEHHOCTH H
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopust Y. Jlapsuna. IIpeanocbuiki BO3HUKHOBEHUS JapBUHU3Ma. [[Brxkyuine
CHJIBI 3BOJIIOLMU BHUJOB 1O JlapBUHY (M30BITOYHOE pPa3MHOXKEHUE IPU OTPAaHUYEHHOCTH
pecypcoB, HeompenesnéHHas H3MEHYUBOCTb, Oopbba 3a CYLIECTBOBAHHE, E€CTECTBEHHbIN
oTbop).

Cunrernueckas teopus 3Bosmonuu (CTD) u e€ 0oCHOBHbBIE TIOJIOKEHUS.

Muxkpoaomtonus. [Tonynsanus kak equHUIA BUIA U 3BOIIOLUH.

JBrokymue cuiibl ((pakToOphl) SBONIONUM BUIAOB B MpHpoae. MyTallMOHHBIA Ipolecc |
KOMOMHATHBHAs M3MEHUYUBOCTh. [lomynsanuoHHbIE BOMHBI M Jpei¢ reHoB. M3omsauus u
MUTpaIus.

EcrecTBeHHbIi 0TOOp — Hanpasstonuii pakTop BoIOIH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[Tprcrioco0NeHHOCTh OPraHU3MOB Kak pe3yapTaT 3Bojtouuu. llpumepsl mpucnocoOneHuil y
OpraHu3MoB. ApoMopd03bl M HAM0AAANI TAIUH.

Bun wu BugooOpazoBanme. Kputepunm Buzma. OcHOBHbIE (QOpMBI  BUA000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUecKoe.

MakposBomtonusi. Dopmbl  3BomOUMU:  (unmeTHYecKas, JUBEpreHTHas, KOHBEpPIeHTHas,
napaniensHas. HeoGpatumocTs 3BoOLNN.

[TpoucxoxaeHne OT HecHeUMaTU3UpPOBaHHBIX NpeakoB. lIporpeccupyromias crnenuanu3anus.
AnanTuBHas paguansl.

JemoHCTpamuu:

[Hoptpetsr: K. JIunne#t, XK.b. Jlamapk, Y. Hapsun, B.O. Kosanesckuii, K.M. bap, 2. ['exkens,
®. Mromiep, A.H. CeBepiios.

Tabmuupl u cxembl: «Pa3BuTHE OpraHWYECKOro Mupa Ha 3emie», «3apOoJbIIIM MMO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukcy, «Dopmbl 00pbObl 3a cymiecTBoBaHue», «EcTecTBeHHbIN
orbop», «MHorooOpasue CcOpTOB pacTeHHil», «MHOroo6pasue ™OpPOJ KUBOTHBIXY,
«[lonynauuny», «MyTalMOHHas U3MEHYUBOCTH», «Apomopdo3bl», «anoaganranuny,
«O6mas ngereHepauus», «/IBwxkymue cunbsl sBomonun», «Kapra-cxema Mapuipyrta
nyremectsust Y. [lapsuna», «boppba 3a cymiectBoBaHue», «lIpucnoco0i1eHHOCTh
OpraHu3MoBy, «I eorpaduueckoe Bu1000pazoBaHe», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKpPAacKH, HAOOp IUIONOB M
ceMsiH, Koyuekiusi «[IpuMepsl 3alIUTHBIX MPHUCIIOCOOICHUNH Y JKMBOTHBIX», MOJAEIb
«OCHOBHBIE HampaBl€HUsl SBOIIONUNY», 00bEMHas Mozenb «CTpoeHHe TOJIOBHOTO MO3ra
MIO3BOHOYHBIX».

buoreorpaguueckas kapta Mupa, KoyieKuus «®opMbl COXpaHHOCTH MCKOIIAEMbIX JKUBOTHBIX U
pacTeHui», Moaens anukanus «llepexkpéct xpoMocom», BiaxHsle npenaparsl «Pa3surue
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HaceKoMoroy», «Pa3Butme nsATYIIKK», MUKpompenapar «/pozoduna» (Hopma, MyTamuu
(GhOpMBI KPBUTHEB U OKPACKHU Tea).

JlaGopaTopHble U TPAKTUYECKUE 3aHSATHUS:

Jlaboparopuoe 3ausitue Ne 1. «CpaBHeHHE BUJIOB 10 MOP(HOIOTHYECKOMY KPUTEPUION.

Jlaboparopuoe 3amsitue Ne2. «OmnucaHue TPUCIIOCOOJIGHHOCTH OpraHu3mMa u e
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 9. Bo3HUKHOBEHHE U pa3BUTHUE )KU3HU Ha 3eMJI€.

JloHayuyHble IpeICTaBICHUS O 3apOXKACHUM KU3HU. HaydHble rUnoTe3pl BOSHUKHOBEHUS )KU3HU
Ha 3emsie: a0uoOreHe3 WM TAHCIEPMUS. XUMHUYECKas JBOJIONUA. AOWOTEHHBIM CHHTE3
OpPraHMYECKUX BELIECTB W3 HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE IOATBEPKICHUE
XUMHYECKOM DBOMIOIMH. HadanpHble dTansl OMOJIOTMYECKOW »Bomrormu. [ umoreza PHK-
mupa. DopMupoBaHHe MEOPaHHBIX CTPYKTYp U BO3HHUKHOBEHHE MpPOTOKIETKH. I[lepBbie
KJIETKH M UX 3BONTIOIUSA. POpPMUPOBAHNE OCHOBHBIX TPYIII )KMUBBIX OPTaHU3MOB.

Pa3Butue xu3nu Ha 3emie no 3pam u nepuojaM. Karapxeit. Apxelickas ¥ IpoTE€pO30MCKas Ipbl.
[Taneo3oiickas spa u e€ mepruoabl: KeMOPHICKHA, OPJOBUKCKHUN, CHUTYPUHUCKHMA, TCBOHCKHIA,
KaMEHHOYTOJIbHBIN, [IEPMCKHM.

Me3so30iicKas 3pa 1 €€ Iepruoabl: TPUACOBBIN, FOPCKHM, MEIIOBOM.

Kaiino3zoiickas apa 1 €€ nmepuo/ibl: ajeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KiuMaTa H Te0JIOTHYEeCKUX MporeccoB. OCHOBHBIE ATambl 3BOJIIOLUU
pPacTUTEIBLHOTO UM KUBOTHOTO MHpa. ApomMopdo3bl y pacTeHui U XUBOTHBIX. [losiBneHue,
pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpPraHMYECKOr0 Mupa Kak OTpakeHue 3BOJIOLMU. OCHOBHBIE CHCTEMATUYECKHE
TPYIIIIBI OPTaHU3MOB.

OBOJIIOLMS YeJIOBEKa. AHTPOIOJIOTHS KaK Hayka. PazButue npeactaBieHU O MPOUCXOXKIACHUU
yesoBeka. MeTopl u3yueHus anTpororeresa. CxoACcTBa U pa3inyuus 4eI0BEKa U )KUBOTHBIX.
CucremMaTH4eCcKoe MOJI0KEHHUE YET0BEKa.

Jswxymue cuisl (hakTopsl) aHTporiorere3a. HaciencTBeHHass U3MEHYMBOCTh U €CTECTBEHHBIN
ot0op. Ob1ecTBEHHBIN 00pa3 )KU3HU, U3TOTOBICHUE OPYAUM TPYy/a, MBIILIICHUE, PEYb.

OCHOBHBIE CTaJIUM U BETBU HBOJIIOIIMU YEJIOBEKA: aBCTpaIONUTEKkH, YemoBek ymenbiid, YenoBek
npsAMOXoIAIMK, YenoBek HeaHAEpTaNIbCKUM, UenoBek pa3yMHbld. Haxoaku umckomaembix
OCTaTKOB, BpEMs CYLIECTBOBaHMsI, OOJACTh PACHpOCTPAHEHHUS, OO0BEM TOJOBHOIO MO3Ta,
00pa3 KU3HU, OpyIusl.

Uenoseueckne pacbl. OCHOBHBIE OOJNBIIME pachkl: €BporeouaHas (eBpasuiickas), HErpo-
aBcTpanmoujHas (PKBaTOpUANbHAs), MOHTONOMIHAs (a3MaTCKO-aMepUKaHCKas). YepThl
MPUCTIOCOOJIEHHOCTH MPEICTaBUTENEH YEOBEUYECKMX pac K YCIOBHUSIM CYILECTBOBAHUS.
EnnncTBO uenoBeveckux pac. Kpuruka pacusma.

JemoHCTpamuu:

[Toptpetsr: @. Penu, JI. [Tactep, A.1. Onapun, C. Musep, I'. FOpu, Y. lapBus.

Tabmumpl u cxembl: «Bo3HukHOBeHWe COMHEYHOW CHCTEMBI», «Pa3BUTHE OpPraHMYECKOTO
mupay», «PacturenpHas kierka», <«KuBoTHas kietkay, «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasi CCTeMa OpraHM4ecKoro Mupa», «CpaBHeHHE aHATOMUYECKUX YEPT CTPOECHUS
YeNI0BeKa U YeIIOBEKOOOPa3HBIX 00e3bsiH», «OCHOBHBIC MECTa MAIEOHTOJIOTHYECKUX HAXOO0K
MPEKOB COBPEMEHHOIO 4elloBeKa», «/lpeBHeilue moan», «lpeBHue moan», «llepBbie
COBpPEMEHHBIE JII0IN», «UeloBeuecKre pach».

O6GopynoBanue: wmymspka — «lIpoucxoxaenue  demoBeka»  (OFOCTBI  aBCTPAJIOTUTEKA,
MUTEKAaHTPOMa, HeaHJAepTalblla, KPOMAaHBOHIIA), CJICTMKH WU H300pKEHUS KaMEHHBIX
opyuii epBOOBITHOIO YeJIOBeKa (KaMHHU-YOMIIEephl, pyOuia, ckpebiia), FeOXpoHOJorndyecKas
Tabnuna, KoJeKus «PopMbl COXPAaHHOCTH UCKOMAEMbIX JKUBOTHBIX M PACTCHUI».

JlaGopaTopHbIe U TPAKTUYECKUEC 3aHATHUS:

ITpaktueckoe 3anstue Ne 1. «lI3ydyeHue HCKONAEMbIX OCTATKOB PAcCTEHUHW U JKUBOTHBIX B
KOJUICKIIUSAX».
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OKCKypcusi «IBOJIOLUA OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAy4YHBIH WIH
KpaeBeIUECKUI MY3€il).

Tema 10. Opranusmsl 1 OKpy>KaroIias cpesa.

DKkoJorusi Kak Hayka. 3aJladd U pasliedbl KOJOTUU. MeTo/bl SKOJOTHYEeCKUX HCCIeI0BaHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJIHAS, HA3eMHO-BO3/1YIIIHAS, MOYBEHHAs,
BHYTPUOpPraHU3MEHHas!.

Oxonorudeckne ¢dakropel. Kiaccudukanus skojmorudyeckux ¢GakTopoB: aOUOTHYECKUE,
OMOTHYECKUE U AaHTPOIIOTEHHBIE. J[eiCTBUE SKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuotnueckue (akTopbl: CBET, TeMIlepaTypa, BiaxHocTs. Poronepuoansm. [Ipucnocobnenus
OpPraHU3MOB K JIEHCTBHIO aOMOTHYECKUX (haKTOpOB. bruomornueckue puTMel.

buotnueckue Qaxtoprl. Buabl OMOTHYECKHX B3aMMOJCHCTBHI: KOHKYPEHIUS, XUIIHUYECTBO,
cumbno3 u ero ¢Qopmel. IlapazuTu3m, Koomepauusi, MyTyalu3M, KOMMEHCAIH3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCANMU3M, HEHTpanu3M. 3HaueHHe OMOTHYECKUX
B3aMMOJEMCTBUM [l CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTMYEeCKHE  XApaKTepUCTUKH  momyiasuud. OCHOBHbIE — IOKas3aTelad  MOIMYJIALUU:
YHUCJIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTh, MPUPOCT, Murpauus. JluHammxa
YHCIEHHOCTH MOMYJISALNU U €€ Peryssaius.

JemoHncTpanuu:

[Toptpetsi: A. I'ymOonpar, K.®@. Pynbe, O. I'ekkens.

Tabmuubr u cxemsl: kapta «[Ipupomusie 30HBI 3emim», «Cpeapl OOMTaHHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsmuuy, «3aKOHOMEPHOCTH POCTAa YHCIECHHOCTH MOMYJISIIIHU
uHy30pun-TYPenbkn», «lIumessie memmy.

JlabopaTopHble U IPAKTUUYECKHUE 3aHATHS:

Jlabopatopuoe 3anstue Ne 3. «Mopdomoruueckue 0COOCHHOCTH PACTEHUN M3 Pa3HBIX MECT
0oOUTaHUSY.

JlabopaTtopnoe 3ansTue Ne 4. «BriusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

ITpakTueckoe 3ansaTue Ne 5. «[Ioacd€r MIOTHOCTH MOMYISIMK Ppa3HbIX BUJOB PACTCHUID.

Tema 11. Coo01iecTBa 1 DKOJIOTHYECKHIE CUCTEMEL.

CoobmecTBo opranu3zMoB — OuoreHo3. CTpyKTypbl OMoOlleHO3a: BUJOBasA, MPOCTPAHCTBEHHAS,
Tpouueckas (nuieBasi). Buabl-nomuHanTsl. CBSI3U B OUOIIEHO3E.

Okonoruyeckre cucteMbl (9kocucteMmsl). [loHsTHe 00 »3KocucTeMe M OMOTeolEeHO3e.
@YHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHCTEMBI: IPOJYLEHTbI, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopot BeliecTB U MOTOK 3HEPrHMM B sKocucTeme. Tpoduueckue (IMUILEBbIE) YPOBHU
skocucTteMbl. [IumeBble nenu U cetu. OCHOBHBIE IMOKa3aTeNd ASKOCHCTEMBI: OHMoMacca,
OPOAYKIMS. DKOJOTHYECKHE MHPaMHJIbL: MPOJYKIIHUH, YUCIEHHOCTH, OuoMacchl. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOpPETyJIaLusl, pazButue. Cykieccus.

ITpuponHble 3KOCHCTEMBI. OKOCHCTEMBI O03€p M peK. OKOCHCTEMa XBOMHOIO WIHU
HIMPOKOJINCTBEHHOTO Jieca.

AHTpONOTreHHBIE IKOCUCTEMBI. ATpPOIKOCHCTEMBI. YpOoskocucTeMmbl. buonorndyeckoe u
XO03SCTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak QakTop ycTroumBOocTH dKocucTeM. CoxpaHeHHe OHOJOTHYECKOTO
pa3Ho0Opa3us Ha 3emIie.

VYuenue B.U. Bepnanckoro o Ouocepe. I'panursi, coctaB u crpykrypa 6uocdepsl. Kusoe
BemiectBO U ero (ynkuuu. OcobGeHHOcTH Ouocdepbl Kak TI100aJbHOM HSKOCHUCTEMBI.
JluHaMuueckoe paBHOBecHe U oOpaTHas cBs3b B Onochepe.

KpyroBopotbl BemecTB M OHOT€OXMMHUYECKHE LHMKIBI 3JEMEHTOB (yryiepoja, as3oTa).
3oHanbHOCTH OuOchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTtBO B Omocdepe 3emin. AHTPONOTCHHBbIE M3MEHeHUs B Ouocdepe. ['modanbHbIe
HKOJIOTHYECKUE MPOOIIEMBI.
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CocymecTBoBaHue NpUpoAbl U yenoBeyecTBa. CoxpaHeHHe OMOpa3sHOOOpa3Hs Kak OCHOBA
ycroitunBocty Onocdepsl. OCHOBA PAaLlMOHAIBHOIO YIPABJICHUS MPUPOJHBIMU pecypcaMu U
UX UCTOib30BaHue. JloCTIKEHHS OMOIOTUU M OXpaHa IPUPOIBI.

JleMoHCTpamuu:

[Toprpetsr: A.Jl. Tencau, B.H. Cykaués, B.J. Bepuanckuii.

Tabmuupbl u cxemsl: «lIumessle nenn», «buoneHos: cocraB U cTpykrypay, «lIpupoaHsie
coobmiectBay, «llenmn nurtanus», «IKojormueckas nupamuaa», «buochepa u yenmOBEK»,
«DJKocucTeMa HIMPOKOIMCTBEHHOIO Jiecay, «IJKOCHUCTeMa XBOHHOro ieca», «buouenos
BOI0EéMay, «ArpoueHo3», «lIpuMepHble aHTPONOreHHbIE BO3JACHCTBUS Ha IPUPOLY»,
«BakHeime MCTOUHUKYU 3arpsi3HEHUs BO3/lyXa U I'PYHTOBBIX Boa», «IlouBa — BakHelIas
cocraBisiromas  Ouoceps», «PDakTopbl nerpajanuu  1mouB», «llapHUKOBBIA 3 derT,
«DaKkTopbl PAIMOAKTUBHOIO 3arpsi3HeHus Oumocgepb», «OOwmas crpykrypa Ouochepsi»,
«Pacmipoctpanenne xku3Hu B Ouocdepe», «O30HOBBIM dkpaH Ouocdeprl», «KpyroBopor
yriepoja B 6uocgeper, «KpyroBopor azora B Ipupoie».

ObopynoBanue: Mopenb-anmuivkanus «Tunuuxele OHOLEHO3BD», repbapuil «PacturenbHble
coobuiectBa», komiekuuu «buonenos», «Bpenutenn BaxHEHIIMX CEIbCKOXO3HCTBEHHBIX
KYJIbTYp», TepOdapuu W KOJUIEKIMM PAaCTEHUH U >KMBOTHBIX, MPHUHAJJIEKAIIME K Pa3HbIM
9KOJIOTUYECKUM rpynnaM oxaHoro Bujaa, Kpacnas xkuura Poccuiickoit ®enepanuu,
M300paXKEHUs OXPaHsAEMbIX BUJOB PACTEHUN U )KUBOTHBIX.
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4. TEMATUYECKOE INIAHUPOBAHUE YUYEBHOM JIUCIIUILIMHBI

ITo npodeccuu 43.01.09 IloBap, koHaUTEP

Bun yue6HO#I paboThI Oobvem
yacoe
MaxkcumanbHas yueOHas Harpys3ka (ykaszwvigaemcsa moawvko oaa @IocC CIIO 3+) | 92
Oobs13aTesIbHAs Ay IUTOPHAsI YueOHAasi HArpy3Ka 90
B TOM YHCIIE:
TEOPETHYECKOE 00yUeHHE (JICKIIUU, YPOKH) 68
MPAKTUYECKUE 3AHATUSA 20
KOHTPOJIbHBIE pabOTHI 0
MIPOMEXKYTOYHAsI aTTecTanus B hopme oughghepenyuposannozo 3auema 2
(1 cemecmp)
U3 HUX YacOB Ha MPO(eCcCHOHATILHO OPUEHTUPOBAHHOE CO/Iep)KaHNUEe yueOHOU 20
JCITUTIAHBI
CamocTosTenbHas pabota 00y4yaroerocs 0
Hroro yacos 92




5. YCJOBUS PEAJIM3AIIAY YYEBHOM JUCHUILIAHBI

5.1. Matepua/bHO-TeXHH4YeCKOe o0ecniedeHHe Peain3aliy IPOrpaMMbl

Peanuzanus yueOHoM mucuuiuimHbl TpeOyeT Hainmuue ydyeOHoro kabunera buonoruu; maboparopuit
buonoruu.
O6opynoBanue yaeOHOT0o KabHHeTA:

1. 25 mocamouHbIX MECT;

2. pabouee MECTO IPENOIABATENS;

3. KOMIUIEKT y4e0HO — HATJIAHBIX TI0COOUIA 110 peaMeTy «Brosorusy;
4.

mkad a7 XpaHeHus y4eOHO-HArISAHBIX TTOCOOUH, TPHOOPOB.

Texaudeckue cpercTBa 0OydeHHUS:
1. KOMIIBIOTEP C MPOTPAMMHBIM O0ECTIeHeHUEM;
2. cpeacTBa HOBBIX HH(POPMALMOHHBIX TEXHOJIOTHH;
3. DKpaHHO-3BYKOBBIE CPEICTBA O0YUECHHUS.

O6opynoBanue 1a00paTopuu U pabounx MECT JIA0OPATOPHU:
1. HaTypanbHbIC OOBEKTHI, MOJICIIH;

2. mpuOOpBI ¥ HAOOPHI I MOCTAHOBKH JIECMOHCTPAIIMOHHOTO U YYEHHYECKOTO IKCIIEPUMEHTA;

3. TMHAMHUYECKHe NOCOOHs, MIUTIOCTPUPYIOIINE ONOIOrHIECKUE MTPOIECCHI, MOJIENHU, MYJISKU U
MHUKpOIpenapaTsl OMOJIOTHIECKUX OOBEKTOB U JIp.)

5.2. UndopmannoHHoe odecrieyeHHe peaaTn3alii NPporpaMmbl

OcHoBHbIE eYaTHbIE U3IAHUA:

1. buonorus, 10-11 knacc (6a3oBsbiif ypoBens), [laceunuk B.B., Kamenckuit A.A., Pyonos A.M.,
AxunonepHoe obmecto «M3narenscto «IIpocsemenue», 2020;

2. buonorus, 10-11 knacc (6a3oBslii ypoBeHs), [Taceunnk B.B., Kamenckuit A.A., Pybnos A.M.,
AxuunonepHoe obmecto «M3narensctBo «Ilpocsemenue, 2021;

3. buonorus. 11 xnacc. Yue6uuk. ba3oBslii ypoens, [lTonomapesa 1.H., Kopaunosa O.A., UepHoBa
H.M./TIon pen. ITonomapeoii . H., O6mectBo ¢ orpannuenHoit orBerctBeHHOCTHI0 "BEHTAHA -
['PA®" AO "UznatensctBo "[IpocBemenue”, 2020

DJIeKTPOHHBbIE 00pa3oBaTe/IbHbIE PeCyPChI:

1. www.informika.ru - 3aexTpoHHbIN yueOHUK "buonorus" (Bep. 2.0 - 2000) 3 nukia

"Oo6vyuaromme YHImKIoneanu'. - YueOHbI Kypc, KOHTPOIBHBIE BOIIPOCHL.

2. www.college.ru - paszzaen "OtkperToro komiemka' mo buoxornn. Yuednuk, moaenu, On-

line TeCTHI, VUUTENTIO.

3. www.biodan.narod.ru - "buo/lan" - Buosorus ot Jansl. HoBocty 1 0030psI 0 OMOJIOTHH,

skoxorud. [IpoGiaeMsl u Teopun. EcTh TeMaTHueckre BEINYCKHU, (poToranepen, onorpadbun

BCIIMKHUX YUYCHBIX, CTICHICJIOBAPb.

4. www.bio.lseptember.ru - g yuureneit " nay Ha ypok buogoruun".

5. www.bio.lseptember.ru - razera "buogorusa"




10.

11.
12.

www.kozlenkoa.narod.ru - 9tort caiit Ko3zneuko A.l. - mpenomaBareisa U g

IpenoaBaTesIc, g T€X, KTO VUUTCS caM ¥ YYHUT JAPYIUX; OYHO M AUCTAHIIMOHHO,
6I/IOJIOFI/II/I, XMMMH, JIPYTUM IIPEAMETAM - ¢ HIOMOIILI0 KOMIIbIOTEpa M HTEepHET.

www.nsu.ru buoJjiorus B Bompocax M OTBETax - YUCHEIS HOBOCI/I6I/IDCKOFO AxajgemMropoaka

OTBCYAIOT Ha BOIIPOCHI CTAPHICKIACCHUKOB.

www.websib.ru - pasaen "buosnorug" HoBocubupckoit oopasosareinpHoil cet. [loadopka

MaT€pHuajloB U CChIJIOK (HDOI‘DaMMBI, IOPOCKTHI, MATCPHUAJIbI YV YPOKY, aGI/ITVDI/IeHTV).

www.nrc.edu.ru - "buosiornueckas kaptuaa Mupa' - paszien 3IEKTPOHHOTO VUeOHUKA

"KoHnenmnuu coBpeMeHHoro ecrecrso3nanust’. KoHIenmu nporucx oK aIeHNs JKU3HU U
TEOPUH DBOJIIOIUH.

www.festival.lseptember.ru - @ectuBaip nexarornyeckux uaeil "OTKpeITEIA Ypok' 2006 -

2007. Paszpen "IlpenogaBanue Ouosorun" - 86 crarei.

www.charles-darwin.narod.ru - Yapnas3 JapsuH: Ouorpadus U KHUTH.

www.bril2002.narod.ru - Buosiorus s mkoasHuKoB. Kpatkas nadbopM. o pasaenam:

O6H18.SI 6I/IOJ'IOI‘I/I$[, boranuka, 3o0onorusa, Yenosexk.
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6. JUCT UBMEHEHUM U JIONNOJTHEHUI

6.1. JlomomHeHHs U M3MEHEHUS K pabouell mporpaMmMe Ha y4eOHBIH IO/ 110 TUCIHILIIMHE

B pabouyto mporpaMMmy BHECEHBI CIICTYIOIINE JOTIOJTHCHU S/ U3MCHECHHUS :

JlononmHeHHs U U3MEHEHUs B paboueil mporpamme o0cykaeHbl Ha 3acenann MK

« » 20 r. (mpoTokomn No ).

6.2. JlonmosHeHUs U U3MEHEHUS K pabodeid mporpaMMe Ha y4eOHBIN TOJ] 10 AUCHUILTUHE

B paGouyto nmporpaMmy BHECEHBI CIEYIOLIHE JOMOTHEHNUS/ N3MEHEHUS:

JlononHeHus U U3MeHeHus B paboueil mporpamme o0CyxaeHbI Ha 3aceqanuu MK

« » 20 r. (mpotokoi Ne ).
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Y4eOHO-TeMaTHUYeCKOe IVIAHUPOBAHME TUCHUILUIUNHBI «brosiorus» no cneunajabHocTu 43.01.09 «IloBap, konauTep».

HanmenoBa | Conep:xxaHue y4yeOHOro marepuasia, JadopaTopHble  padoThl M MNPAKTHYECKHE 3aHATHS, CAMOCTOsITedbHass padora | O0be
HHe o0yuaromuxcs (CTyJeHTOB), KypcoBasi padoTa (IPOeKT) (eciu npedycmompeHul) M
paszienos yaco
WM TeM B
I cemecTp
Tema 1.1 1.00beKT u3yueHus: OMONOTUM — >KKUBasg mpupoxaa. [Ipu3Haku KUBBIX OPraHU3MOB U UX MHOrooOpasue. YpOBHEBask OpraHu3allus 2
JKUBOW ITPUPOJIBI U SBOTOLIHS.
Tema 1.2 2.Yuenue o knetke. Kiierounast Teopusi CTpO€HUsI OPraHUu3MOB. 2
Tema 1.3 3.0Oprann4eckre U HEOPraHWYECKHUE BEIIECTBA KIETKU U KUBBIX OPTaHU3MOB. 2
Tema 1.4 4.benku, yraeBosbl, TUIUABL. 2
Tema 1.5 5.HyKJIeMHOBBIE KHCIIOTBI U UX POJIb B KIIETKE. 2
Tema 1.6 6.Ctpoenune u GyHKIuu K1eTku. [IpokaproTHieckue U 5yKapuoTHUECKUE KIETKU 2
7.1IpakTnueckoe 3ausaTue Ne 1 HabGntoneHne KI€TOK pacTeHUI U KUBOTHBIX TOJ MHKPOCKOIIOM Ha TOTOBBIX MHKpOIpenapaTax, ux 2
OIMCAHUE.
8.IlpakTnueckoe 3ausitue Ne 2 CpaBHEHUE CTPOCHUS KIIETOK PACTEHUI M )KUBOTHBIX 110 TOTOBBIM MUKPOIPENapaTam. 2
Tema 1.7 9.Bupycsl kak HeksieTouHas (hopMa )KU3HU U UX 3HAUYEHHUE. 2
Tema 1.8 10.00MeH BelecTB U MpeBpallieHne SHepruu B kieTke. [Inactuueckuil 1 sHepreTnyeckuii 0OMeH. 2
Tema 2.1 2
11.0pranusm — eauHoe 1enoe. Pa3MHoXkeHne OpraHu3MoB.
Tema 2.2 2
12 MuauBuayaibHOE pa3BUTHE OpraHu3Ma. IMOPHUOHANBHBIN dTan oHToreHe3a. OCHOBHBIE CTAIMN SMOPHOHATHHOTO Pa3BUTHSL.
2
Tema 2.3 13.nauBuayanbHOe pa3BUTHE yelnoBeKa. PenpoaykTuBHOe 3710poBbe. [locnencTBust BIMSHUS aJIKOTOJISl, HUKOTHHA, HAPKOTUYECKUX
BELIECTB
Tema 2.4. 2
14.OCHOBBI yU€HUS O HACIEJICTBEHHOCTH U U3MEHYHUBOCTH.
Tema 3.1 2
15.3akonbl reneTuku. HaciencTBeHnpie 00JI€3HN YeTI0BEKA, UX MPUYHUHBI U TPO(DHUIAKTHKA.
Tewma 3.2 2
16.Monoru0puHOe ¥ JUrHOpHAHOE CKpelBaHe XPOMOCOMHAs TEOpHs HACIEICTBEHHOCTH.
17.JIpakTuyeckoe 3ansitue Ne 3. CocTaBieHHE MPOCTEHIIMX CXEM MOHOTHOPHUIHOTO M JUTHOPHUIHOTO CKpEIIMBaHUs. PerneHue 2
TEHETUYECKUX 3aJ1a4
Tema 3.3 18.I'egeTnka mona. CrerieHHoe ¢ II0JIOM HaclaeqJOBaHUE. 2




Tewma 3.4 19.3HaueHne reHeTUKU ISl CeJICKIIUU U MEJTULIUHbI 2
Tewma 3.5 20.3aKk0HOMEPHOCTH N3MEHYMBOCTH. HacliencTBeHHas1, Wi reHOTUNMYecKasi, '3MEHYHUBOCTb. 2
Tema 3.6 21.HacnencrBeHHas1, WM FeHOTUIIMYCCKAS, N3MCHYNBOCTb. 2
Tema 3.7 22. MoaudukaroHHast WM HEHACIISACTBEHHAs, U3MEHUYHUBOCTb. 2
Tema 3.8 23.I'eHeTuKa yenoBeKa. | eHeTuKa U MeIMIHa. 2
Tema 3.9 24.OCHOBBI CEJIEKIIUN PACTEHUM, )KUBOTHBIX 1 MUKpoopranu3moB. Yuenue H. V. BaBuiona. 2
Tema 3.8 25.0OCHOBHBIC METOJIBI CEJICKIIUN: THOPHUIU3AIUS U UCKYCCTBEHHBINH O0TOOD, TOCTHIKCHHUS. 2
Tema 4.1 2
26.I1pouncxoxaeHue U HauaJabHbIC 3TAIbl PA3BUTHS KU3HU Ha 3emiie. [ MmoTe3nl MPOUCX 0K ACHUS YKU3HU.
2
27.IlpakTtuyeckoe 3ausaTue Ne 4. Onrcanue oco6eil 0HOro Buja no MophoIoruuecKoMy KPUTEPHIO.
2
Tema 4.2 28.Ycli0)KHEeHHE KUBBIX OPTaHU3MOB B IIPOLIecce 3BOIIOIMU. MHOroo0pasue >kMBOro Mupa Ha 3emiie.
2
29.IIpakTuyeckoe 3anaTHe Ne 5. AHAaU3 U OLIEHKA PA3IMYHbIX THIIOTE3 IPOUCXOKICHUS KUIHU
Tema 4.3 2
30.9BomrononHoe yuenue Y./lapuna. EctrecTBeHHBIN 0TOOD.
31.MukposBOTIOIUS U MaKpodBOMIOIMsA. KoHIlenus Buja, €ro KpUTepUH. 2
Tema 4.4
32.IlpakTnyeckoe 3ansitue Ne 6 BrisiBieHue U onucaHue NPU3HAKOB CXOJACTBA 3apOAbIIIEH UeloBeKa M JAPYruX MO3BOHOYHBIX Kak 2
JIOKa3aTeJIbCTBO UX HBOJIIOIIMOHHOTO POJCTBA.
Tema 4.5 33.IlonynsAauust — CTPYKTypHasi €IMHUIIA BUJA U 3BOJIOLMH. [[BHKyIIIME CUIIBI SBOJIIOINH. 2
Tema 4.6 34 .Cuntetndeckast Teopus dBoonun. MukposBomorus. CoBpeMeHHbIE TPEICTABICHUS O BUI000pa30BaHUN 2
Tema 5.1 35.AnTponorenes. DBosonus npumMaroB. COBpEMEHHBIE TUIIOTE3BI O POUCXOKIECHUH YEJIOBEKA. 2
36.I1pakTuyeckoe 3ansaTue Ne 7. AHanmu3 U OLIEHKA Pa3IMYHbIX THIIOTE3 IPOUCXOXKICHUS YeTTOBEKa 2
Tema 6.1 37.9xkonorus. [IuieBsie CBsA3U, KPYTOBOPOT BEIIECTB U NMPEBPAIICHUE YHEPTUU B SKOCUCTEMAX 2
Tema 6.2 38.MexBUJ0BbIE B3aMMOOTHOILICHHS B 9KOCUCTEME 2
39.IpakTuyeckoe 3ansaTue Ne 8. CpaBHUTEIIBHOE OMUCAHUE OJHOW M3 €CTECTBEHHBIX MPUPOJHBIX CUCTEM (HANpUMeEp, Jieca) U KaKou- 2
HUOYIb arpo’KOCUCTEMBI (HallpuMep, MIIEHUYHOTO MOJIs).
40.buocdepa — rnobdanpHas 3xocucteMa. Yuenue B.1.Bepnanackoro o 6uocdepe. 2
Tema 6.3
Tema 6.4 41.Oxo50rUs KaK TEOPETUYECKAsi OCHOBA PAllMOHAILHOTO MPUPOOIIOJIB30BAHNS U OXPaHbl IPUPOJIBI. 2
Tema 6.5 42. Hoocdepa. buonunka. 2
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43.I1pakTnyeckoe 3ansatue Ne 9. OnucaHue aHTPONOTIEHHBIX H3MEHEHHWH B ECTECTBEHHBIX MPHPOIHBIX JaHAMAPTAX CBOCH 2
MECTHOCTH.
44. TIpaktnueckoe 3amstue Ne 10. IlpucnocoOneHune OpraHM3MOB K pPa3HbIM cpefaM OOWTaHUS (BOJHOW, HA3eMHO-BO3AYIIHOM, 2
MTOYBEHHOM ).
JAnddepenuupoBanHblii 32a4eT ¢ OLEHKOM, 32A1IMTA MHANBHIYAJbHbBIX IPOEKTOB 2
Bceero: 90
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