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HOACHUTEJIBHAA 3AIINCKA

HNannass paboyass mnporpamMma 10 OHOJIOTUM OCHOBHOTO o0mero o6pazoanuss MBOY
«pymeBckas COILI um. A.B.YaoBenko» ropojackoro oxpyra Cymak pa3paboTaHa Ha OCHOBE
HOPMATUBHO-ITPABOBBIX JOKYMCHTOB!

HopmaruBHO-IpaBOBOE OOecIieUeHHE TMperojaBaHus Y4eOHBIX MpeaMeToB (denepaibHbIe
roCyJapCTBeHHbIE 00Opa3oBaTeNlbHBIC CTaHIAPTHI, (eaepanbHbie 00pa3oBaTebHBIE MPOTPAMMBL,
benepanbpHbIe pabovre IPOTPaMMBI):

Cpennee obmiee oOpa3oBaHue:

- (benmepalibHBIA TOCYIAPCTBEHHBIH 00pa30BaTEIbHBIN CTAaHAAPT CPEIHEro 00Iero oopa3oBaHus,

YTBEPKJACHHbIM IpuKazoM MuHuctepctBa oOpa3oBaHus u Hayku Poccuiickoit ®enepanuu oT
17.05.2012 Ne 413 (pen. oT 27.12.2023)
https://www.consultant.ru/document/cons_doc_LAW_131131/

- (enepasnbHasi oOpaszoBaTelibHas MpPOTpaMMa CPeIHEro OOIIero 00pa30BaHUs, YTBEPKIEHHAs
npukazoM MuHnucrepctBa npocsemienust Poccuiickoit ®enepaunn ot 18.05.2023 Ne 371 (ped. ot
19.03.2024) https://www.consultant.ru/document/cons_doc_LAW_452080/2ff7a8c72de3994f3
0496a0cchblddafdaddf518

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA TIPOTPAMMEBI 11O BUOJIOTUM HA
YPOBHE CPEJIHET'O OBIIEI'O OBPAZOBAHUA

Cornacao ®I'OC COO ycranaBIuBarOTCs TpeOOBaHUS K pe3ybTaTaM OCBOCHHS 00YJarOIIUMHUCS
MPOrpaMM CpeiHero oOmiero 00pa3oBaHus: JMYHOCTHBIM, METAIIPEAMETHBIM U IPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pe3y/lbTaTOB OCBOCHHUs IpeaMeTa «bHoorus» BbIACIECHBI CIEAYIOINE
COCTABJISIOIINE: OCO3HAHNE O00YUJAIOIIUMHUCS POCCUHUCKOM TPakIaHCKOW UACHTUYHOCTH — TOTOBHOCTH
K CaMOpPa3BUTHIO, CAMOCTOSITEIbBHOCTHM U CaMOOIPEAEICHHUIO, HaluYhe MOTHBAIMM K OOY4YEHUIO
OMOJIOTHH, LIeJICHANpPaBIEHHOE Pa3BUTHUE BHYTPEHHUX YOEXKACHUN JMYHOCTH Ha OCHOBE KJIFOUEBBIX
LEHHOCTEH U UCTOPUUECKUX TPAJAULIUNA Pa3BUTHUSL OMOJIOTMUECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh
oOyuaronuxcs pyKOBOJICTBOBATHCSI B CBOEH JESATENBHOCTH LIEHHOCTHOCMBICIOBBIMU YCTAaHOBKAaMH,
MPUCYIIMMH CHCTEME OHOJIOrMYecKoro 00pa3oBaHUS, HAJIMYME SKOJOTHMYECKOTO IPaBOCO3HAHMUS,
CIIOCOOHOCTH CTaBUTb LIEIH U CTPOUTH KU3HEHHBIC IJIaHBL.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «buonorus» AOCTUralTcsa B €AMHCTBE y4eOHOU U
BOCIIUTATEIbHON  JIEATEIBHOCTH B  COOTBETCTBMM  C  TPAAMIMOHHBIMU  POCCHUHCKHUMH
COL[MOKYJIBTYPHBIMH, HCTOPUYECKHUMH U JIyXOBHOHPABCTBEHHBIMH II€HHOCTSIMH, IPUHATHIMU B
oOliecTBe MpaBWJIaMd M HOpPMaMu T[OBEACHUS U CIHOCOOCTBYIOT TpOIEccaM CaMOIO3HaHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHUSA, Pa3BUTHS BHYTPEHHEM MO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBaXEHUSI K 3aKOHY W IPABONOPANKY, YEJIOBEKY TpyJa MU CTapuieMy IOKOJICHHIO, B3aUMHOTO
yYBa)KEHHUS, OEpeKHOTO OTHOMICHHS K KYJIbTYPHOMY HACIEAMIO M TPAAULIUSIM MHOTOHAIIHOHATHHOTO
Hapoga Poccuiickoit denepannu, IpUpOIE U OKPYKAIOLIEH Cpene.

JIM4HOCTHBIE pe3yNnbTaThl OCBOCHHUA Yy4eOHOro mnpenmeTa «bHONOTHS) MOKHBI OTpaXkaTb
TOTOBHOCTh W CIOCOOHOCTH OOy4aroluxcs pPYKOBOJCTBOBAThCS C(HOPMUPOBAHHON BHYTpEHHEU
MO3UIMEN JIMYHOCTH, CHUCTEMOU I1IEHHOCTHBIX OPUEHTAIMi, MO3UTHUBHBIX BHYTPEHHHX YOEXKICHU,
COOTBETCTBYIOIIUX TPAAULIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, pacUIUpPEHHE >KU3HEHHOTO
ONbITa M ONBITA JEATEIBHOCTH B NPOLIECCE PEATU3ALMK OCHOBHBIX HANpPABJICHUM BOCHUTATEIBHOM
NEeSTENbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa’aaHcKOro BOCIUTAHMS:


https://www.consultant.ru/document/cons_doc_LAW_131131/

c(OPMHUPOBAHHOCTh TPAXKITAHCKOW TMO3UIMK OOYYArOIIErocsl KaK aKTUBHOTO W OTBETCTBEHHOTO
4JIeHa POCCUHCKOTO 00IIeCcTBa;

OCO3HAHUE CBOMX KOHCTUTYIMOHHBIX MPaB U 00SI3aHHOCTEH, YBaXKEHHUE 3aKOHA U TIPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH JEATEIHHOCTH TPU CO3JAHHH YUYCOHBIX IPOCKTOB,
penieHun yuyeOHbIX U TTO3HABATENIbHBIX 3a7[a4, BHITIOJTHEHUH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OIPENENSITh COOCTBCHHYIO TO3HIIMIO IO OTHOIICHUIO K SIBJICHUSM COBPEMEHHOM
’KH3HH U O0BICHSTE €€;

YMCHHE YUYUTBIBATh B CBOUX JCHCTBHSIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aMMOJCHCTBUS
JOJIeH € pa3HbIMU YOCKICHUSMU, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIMAIBHBIM TIOJIOKEHUEM;

TOTOBHOCTb K COTPYJHUUYECTBY B MPOIIECCE COBMECTHOTO BBHITIOJHEHHUS YU€OHBIX, TO3HABATEIHHBIX
U HCCIEAO0BATENIbCKUX 3aad, YBOXXUTEIBHOE OTHOIICHHE K MHEHHUIO ONMOHEHTOB MPU OOCYXICHHUH
CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COCPIKAHMUS;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOU JEATEIHHOCTH;

2) NaTpMOTHYECKOTO BOCIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHUICKON TpakKTaHCKOW WACHTUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iepen PolnHONM, ropaocTy 3a cBOM Kpai, cBor Poauny,
CBOM SI3BIK M KYJBTYPY, IPOILIOE U HACTOSIIEE MHOTOHAITMOHAIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIICHWE K MPUPOJHOMY HACIEAWIO M TMAMSATHUKAM TPUPOJBI, JOCTHKECHHIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJl POCCHUUCKHX YYEHBIX B CTAHOBJICHHE W Pa3BUTHE OWOJIOTHH,
MMOHUMAaHHE 3HAYEHUS OWMOJIOTHH B MO3HAHUHU 3aKOHOB MPHUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO
00111eCcTBa;

ujeiHast yoexxJIeHHOCTb, TOTOBHOCTb K CITyeHHI0 OTEeYecTBYy U €ro 3alluTe, OTBETCTBEHHOCTH 3a
ero cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUICKOTO HApoJa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUUECKOTO MOBEAEHUS; CIOCOOHOCTh OLICHUBATH
CUTYALIMI0 U IPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYACH HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyAyIIEero;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJIUTENSAM, CO3/IaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO
MPUHATHS LIECHHOCTEW CEMEWHOM )KU3HU B COOTBETCTBUU € TPAAULIMIMHU Hapo0B Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUpY, BKIIOYas JCTETUKY ObITa, HAy4YHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHUMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHUIO B PAa3HBIX BUJAX MCKYCCTBA, CTPEMJICHUE MPOSBIISATH KauecTBa
TBOPYECKOH JIMYHOCTH;

5) ¢pu3uveckoro BoCnuTAHMSA:

MOHMMAaHWEe W peanus3alys 3J0pPOBOTO M 0O€30MacHOro oOpas3a KU3HU (370pOBOE MHUTAHUE,
coONrofiecHHe TUTHEHHYECKUX TPaBWJI U HOPM, cOATaHCUpPOBAHHBIA pEKHUM 3aHSATHH U OTIbIXa,
perynspHas pusnueckas aKTUBHOCTb), OEPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K
coOcTBeHHOMY (PU3UYECKOMY U TICUXHYECKOMY 370POBbIO;

MOHUMAaHKE [EHHOCTU MPAaBWJI WHAMBHUAYATHLHOTO M KOJUIEKTUBHOTO OE€30MacHOrO TMOBEIEHUS B
CUTYALIMSIX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHME TIOCIEACTBUA U HEMPHUITHE BPEAHBIX MPUBBIUEK (YMOTPEONCHUS aTKOTOJIS,
HAapPKOTHKOB, KYPEHUS);

6) TPy10BOr0 BOCIIUTAHUA:



TOTOBHOCTb K TPYly, OCO3HAaHHE LIEHHOCTH MacTEepPCTBa, TPYAOIr00ue;

FOTOBHOCTh K AaKTHBHOM JIE€ATEIbHOCTU TEXHOJOTMYECKOM M COLMAIbHOM HAlpaBICHHOCTH,
CMOCOOHOCTh WHHUIIMUPOBATh, IUIAHUPOBATh M CaMOCTOSITEJIBHO BBINOJIHATH TaKyl0 JESTEIbHOCTB;
MHTEpEC K PAa3IMYHbIM cdepam NpoPecCHOHATBHOM AEATEIIbHOCTH, YMEHHE COBEpLIaTh OCO3HAHHBIN
BBIOOD Oymymieit mpodeccuu u peann30BbIBaTH COOCTBEHHBIE )KU3HEHHBIE TIIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH JKU3HU;

7) 3KOJIOTHYECKOTO BOCTIUTAHHUS:

9KOJIOTMYECKHU 11€J1IeCO00Pa3HOE OTHOILIEHUE K NMPUPOJE KaK HCTOUYHUKY KU3HU Ha 3emile, OCHOBE
€€ CYIIECTBOBAHHUS; IOBBILIEHUE YPOBHS JKOJIOTUYECKOM KYJIbTYpbl: IPUOOpETEHHE OIbITa
IJIAHUPOBAHUS MOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX MOCIIEACTBUM I OKPYXKAIOUIEH cpeabl;

OCO3HAHHUE ITI00ATLHOTO XapakTepa dKOJOTUYECKUX MPOoOJIeM U MyTel UX pelleHus; ClioCOOHOCTh
HCI0JIb30BaTh NMpUOOpeTaeMble IpU U3Yy4eHUH OMOJIOTMM 3HAHUS M YMEHUS MPHU PELICHUH MpoldiieM,
CBSI3aHHBIX C PallMOHAIBHBIM MPUPOJOIONb30BaHUEM (COOIIOIEHNE NPABUII MOBEJCHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpaHEHUE PAaBHOBECHS B IKOCHUCTEMAX, OXpaHy BUAOB, SKOCHCTEM, OHochepbl);

AKTUBHOE HENPUATUE ACHUCTBUM, MPUHOCIUIMX BpPEI OKPYXKAIIIEH NPUPOTHOW Cpele, YMEHHE
MIPOrHO3UPOBATh HEOJATOMPUITHBIE 3KOJOTUYECKHE MOCIEACTBUS MPEANPUHUMAEMbIX NIEHCTBUN U
MpeoTBpaIlaTh UX;

HaJIM4Yu€ Ppa3BUTOIO  DKOJOTMYECKOIO  MBIIUIEHUS, 3KOJOTMYECKOW  KYyJIbTYphl,  OIbITa
NEeSITEIbHOCTH 3KOJIOTUYECKOW HAIlpaBICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCA UMHU B TIO3HABATEIbHOM,
KOMMYHHMKaTUBHOM M COLIMAJIbHON MPAaKTHKE, TOTOBHOCTU K YYacCTHIO B MPAKTUYECKOU JESTENbHOCTH
9KOJIOTMYECKOM HalpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHMS:

C(OPMHUPOBAHHOCTE MMPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKd U OOIIEeCTBEHHOH MPaKTHUKU, OCHOBAHHOI'O Ha TUAJIOre KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOETr0 MeCTa B MOJIUKYJIbTYPHOM MHPE;

COBEPILEHCTBOBAHUE S3bIKOBOM M YMTATENbCKOW KYJIbTYphl KakK CpEJICTBA B3aUMOJEHCTBUS
MEX]1y JIIOJIbMU U NTO3HAHUS MHPA;

IOHMMaHue cneuu@ukd OHOJIOTMM KaK HayKM, OCO3HaHME ee poJd B  (POPMUPOBAHUU
palMOHAIBHOIO HAyYHOI'O MBIIJIEHHUS, CO3aHUU 1IEIOCTHOTO MPEACTaBIEHUS 00 OKPY)KaIOLIeM MUpe
KaKk O €IMHCTBE INPHUPOJbI, YEJIOBEKAa M OOLIECTBA, B MO3HAHUM IMPHUPOTHBIX 3aKOHOMEPHOCTEH M
peleHny mpoodaeM coXpaHeHHs! IPUPOHOTO PABHOBECHS;

yOeX/IeHHOCTh B 3HAYMMOCTH OMOJIOTMHU Ul COBPEMEHHOHN IMBHJIM3ALMM: 00€CleYeHNuss HOBOTO
YPOBHSI DPAa3BUTHUS MEAMLUHBI, CO3/laHHE IEPCIEKTUBHBIX OMOTEXHOJOIMH, CHOCOOHBIX pelIaTh
pecypcHble TpoOjeMbl pa3BUTHsI 4YeJOBEYECTBA, IOMCKA IyTed BbIXoJa M3 IJI0OAIbHBIX
HKOJIOTHYECKUX MpobiaeM U obecreueHHsl Iepexosa K YCTOMUMBOMY pPa3BUTHIO, PALMOHAIBHOMY
HCIOJIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IOJIYYCHHMM OHOJOTMYECKUX 3HAaHUM B MLEISIX MOBBILEHUS o00mei
KyJIbTYpbl, —€CTECTBEHHO-HAyYHOW TIPaMOTHOCTH, KaK COCTaBHOM 4acTu (DyHKUHMOHAJIbHON
IpPaMOTHOCTH 00ydaromuxcs, popMupyemMoit mpu U3y4eHuu OMOoJIOTHH;

MOHMMaHHE CYITHOCTH METO/I0B MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTh
UCMOJb30BaTh TOJNTydyaeMble 3HAHHS Ul aHajdu3a U OOBSICHEHUS SIBICHUM OKPYKAIOIIEro Mupa u
MIPOUCXOJIAIINX B HEM W3MEHEHHMH, YMEHHE JieflaTh 000CHOBAaHHBIE 3aK/IIOUEHHS] Ha OCHOBE HAYYHBIX
(GakTOB M UMEIOIIUXCA JAHHBIX C LENbI0 TMOJY4YEeHUs JOCTOBEPHBIX BBIBOJOB; CHOCOOHOCTh
CaMOCTOSITEJIbHO HMCHOJb30BaTh OWOJOTMUECKUE 3HAHMS JJIS pelIeHus MpodiieM B peallbHBbIX
KHU3HEHHBIX CUTYaIUX;

OCO3HAHME IIEHHOCTH HAy4YyHOM JEATENBHOCTH, TOTOBHOCTb OCYIIECTBIATH IHPOEKTHYIO U
HCCIIEI0BATENBCKYIO AEATEIbHOCTh MHIMBUIYAIBHO U B IPYIIIIE;



TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 0Opa30BaHUIO U caMOOOPa30BaHUIO, K aKTUBHOMY
MOJIyYECHHUIO HOBBIX 3HAHUI 110 OMOJIOTMH B COOTBETCTBHUH C )KU3HEHHBIMU MOTPEOHOCTSAMHU.

B npouecce 1ocTHKeHUs JUYHOCTHBIX Pe3yJIbTATOB OCBOCHHMS 00y4alOIIUMHUCS NMPOrpaMMbl
no 0MOJIOrMM Ha YPOBHE CpPEIHEro oOmero oOpa3oBaHUS y OOYYarOUIUXCS COBEPIIEHCTBYETCS
SMOLMOHAIBHBIA WHTEIJUICKT, MPEAIOJIaraloIii COPMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MIOHUMAaTh CBOE SMOLIMOHATIBHOE COCTOSIHUE, BUJIETh
HaIpaBJICHUS PA3BUTHSI COOCTBEHHON AMOIIMOHAIBHOM Cephl, ObITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKJIIOYAOLIEI0 CAMOKOHTPOJb, YMEHHE INPUHHMAaThb OTBETCTBEHHOCTbH 3a
CBOE IIOBEJCHME, CIOCOOHOCTH aJalTHPOBATbC K SMOLMOHAIBHBIM M3MEHEHUSIM U TPOSBIATDH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEM MOTHBALIMM, BKIKOYAKOUIEH CTPEMIICHHE K JOCTHKCHHIO LIEJIM M YCIEXY, ONTUMHU3M,
MHHUIMATUBHOCTh, YMEHHUE JENCTBOBATH, HCXOs U3 CBOMX BO3MOKHOCTEW;

SMIATHH, BKIIIOYAIOUIEH CIIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE APYTUX, YIUTHIBAThH
€ro IPU OCYILECTBICHUN KOMMYHHUKAIUH, CIIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHMUIO;

COLIMANIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTpaMBaThb OTHOUIEHHS C JPYTUMU
JIIOJIbMH, 3a00TUTHCS, IPOSBIISITH UHTEPEC U Pa3periaTh KOH(PIUKTHI.

METAINIPEAMETHBIE PE3YJIbTATHI

MerTanpeMeTHBIE pe3yIbTaThl OCBOCHUS YIeOHOTO MpeaMeTa «BuoJIorns» BKITIOYAOT:

3HaYUMBbICe JUII  (OPMHUPOBAHHUS  MHPOBO33PEHHUS  OOYJAIOIIMXCS  MEXIHCIHUILIHHAPHBIC
(MeXIIpeIMETHBIC) OOIIEHAYYHBIC MOHATHS, OTPAKAIONINE IEJIOCTHOCTh HAyJYHOW KapTHHBI MHUpa U
crnenugpuKy METOJOB TMO3HAHMS, HCIOJb3YEMBbIX B €CTECTBEHHBIX HaykaX (BEIIEeCTBO, SHEpPTus,
SIBJIICHUE, TPOIIECC, CUCTeMa, HAyYHBIM (DaKkT, MPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs,
uccaeoBaHue, HaAOMIO/IEHWE, W3MEPEHHE, OJKCIEPUMEHT W JPYTHX), YHHBEPCAJIbHBIC YdeOHBbIE
neicTBus (Mo3HaBaTeNbHbIE, KOMMYHUKATHBHBIE, PETYIATHBHBIE), obecreunBaroniue (GhopmMupoBaHue
(YHKIIMOHATFHONW TPAaMOTHOCTH U COLMAJIBHOM KOMIIETCHIIMH OOYYarolIuxcsi, CIIOCOOHOCTH
oOyyarouuxcs HCIOJIb30BaTh OCBOCHHBIE MEXKIUCHUILUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS H
YHHUBEpCcaJbHbIe yueOHbIE IeUCTBUS B M0O3HABATEIBHON U COLMAIBHOMN MPAKTUKE.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neicTBus:

CaMOCTOSITENIbHO  (hOpMyNIUpOBaTh M aKTyaJu3upoBaThb MpobdiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIb30BAaTh MpPH OCBOCHMM 3HAHWNA MpPHEMbI JIOTUYECKOTO MbIIUICHUS (aHalu3a, CUHTE3a,
CpaBHEHUs, KiaccudUKauu, 0000IIEeHN ), paCKPbIBaTh CMBICII OMOJIOTUYECKUX TMOHITHH (BBIACIIATH
WX XapaKTepHbIE MPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTHUMH MOHSATHSIMHU);

OTIPEeNATh LN ACITeIbHOCTH, 3a/laBas MmapaMeTpbl U KPUTEPUU UX JOCTHXKEHUS, COOTHOCHUTD
PE3yNbTaThl JEATEIHOCTH C MOCTABICHHBIMHU 1EJISMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TOHATUS A 00bSACHEHUs (AKTOB U SBICHUI KUBOU MPHUPOJIBI;
CTPOUTH JIOTUYECKUE PACCYKICHHsS (MHIYKTHBHBIC, IEIYKTUBHBIE, IO aHAJOTHH), BBISBISTH
3aKOHOMEPHOCTH U TPOTHBOPEUHS B pacCMaTPUBAEMBIX SBJICHHUSX, (POPMYIUpPOBATH BBIBOJABI U
3aKIIIOUEHUS;

MPUMEHSITh CXEMHO-MOJIETIbHBIE CpEeACTBA [UIsl TPEJICTaBICHHs CYIIECTBEHHBIX CBSI3ed U
OTHOIICHWI B H3y4aeMbIX OHUOJOTMYECKMX OOBEKTaX, a TakKe MPOTUBOPEUHM pa3HOTO poja,
BBISIBIICHHBIX B Pa3TUYHBIX HH(OOPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaTeiBaTh IUTAH pEIHICHHUS MPOOJIEeMBbl ¢ Y4E€TOM aHallM3a HMMEKOIIUXCS MaTepUalTbHBIX H
HEMaTepUaJbHBIX PECyYpCOB; BHOCUTH KOPPEKTUBHI B JESATEIILHOCTH, OIICHHBATh COOTBETCTBUE
PE3yIbTATOB IEJISIM, OLICHUBATH PUCKU MOCIIEICTBUIN AEITETbHOCTH;



KOODAMHUPOBATh M  BBINOJHATE paboTy B  YCIOBHUAX pPEAJbHOTO, BUPTYAJbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS; Pa3BUBATh KPEaTUBHOE MBIIICHUE MPHU PELICHUH KHU3HEHHBIX
npobiem.

Ba3oBble uccienoBarebcKue 1eHCTBUS:

BJIQJIETh HABBIKAMHU y4€OHO-MCCIIEOBATEILCKOW M TMPOEKTHOW JAEATEIBHOCTH, HaBBIKAMHU
paspenienuss mpoOieMm, 00JamaTh CIOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSITEIBHOMY ITOUCKY
METOJIOB PEUICHHUS MPAKTUIECKUX 3a/]1a4, TPUMEHEHHUIO PAa3IMYHBIX METOJIOB IMO3HAHMUS;

WCTOJBb30BAaTh PAa3UYHbIE BUJABI JICATEIBHOCTH 10 TOJYYEHHUIO HOBOTO 3HAHHUSA, €ro
MHTEpPIpETaINH, TPeoOpa30BaHUIO M MIPHMEHEHHUIO B YIEOHBIX CUTYAIUIX, B TOM YHCJIE IPH CO3TaHUN
Y4eOHBIX ¥ COITUAIIBHBIX ITPOEKTOB;

(dbopMUpOBATh HAYYHBIA TUI MBIIUICHUS, BIAJAETh HAYYHOW TEPMHUHOJIOTHEH, KIFOUYEBBIMU
MOHATUSAMM M METOJaMH; CTaBUThb U (POPMYIHpPOBaTH COOCTBEHHbIE 3ajaud B 0Opa30BaTeNbHOM
NESTeTbHOCTH U )KU3HEHHBIX CUTYAINsX;

BBISBJIATH NIPHUUYNHHO-CIICACTBEHHBIE CBS3HM M aKTYAIIM3UPOBATh 33/1a4y, BBIBUTATh THUIIOTE3Y €€
peleHus, HaXOAUTh apryMEHTHI JUIS JJOKAa3aTelbCTBA CBOMX YTBEP)KICHHM, 33JaBaTh IapaMeTphl U
KPUTEPHH PEIICHHS;

aHAJM3UPOBATh TMOJYYCHHBIE B XOJ€ PEIICHHs 3aJaud pe3yJbTaTbl, KPUTHUECKH OLEHUBATH WX
JOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OIIGHKY HOBBIM CHTYyallUsiM, OIICHWBAaTh TNPUOOPETEHHBIH OTBIT, OCYIIECTBIATH
IeJICHAIPABJICHHBIA MOUCK TIEPEHOCa CPEJICTB M CIIOCOOOB IEHCTBHS B TPOPECCHOHATHHYIO CPEY;

YMETh TIEPEHOCUTHh 3HAHUWS B MMO3HABATEIBHYIO M MPAKTUYECKYIO OOJIACTH KHU3HEIECSATEIHHOCTH,
YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIIBUT'aTh HOBBIE UJEH, NIpeJylaraTb OPUTUHAIbHBIE OJXO0Abl U PEIIEHHs, CTABUTh MPOOJIEMBI U
3aJauy, JIOMyCKAIOINE aIbTEPHATUBHbIE PEILICHMUSI.

Pa6ora ¢ undopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MUCTOYHMKAX WH(OpManuu (TeKCTe y4eOHOTO MmocoOus, HaydHO -
MOMYJISIPHOM JIUTEparype, OMOJOTHYECKUX CIOBapsAX U CIPAaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX,
B MHTepHeTe), aHamu3upoBaTh HHGOPMAIMIO Pa3IMYHBIX BUJIOB U (POPM IpEICTaBICHUS, KPUTUUECKU
OIICHHUBATh €€ JJOCTOBEPHOCTb U HEPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl W NPUMEHSATh pazIUYHbIE METOAbl MpU TOHCKe U oTOope
Oouosnoruueckoi HHGopMaIuu, He0OXOIUMOM JIIsl BHIIIOJIHEHUS! y4eOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HCIOJIB30BAHHUS ~ UH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOJIb30BAHUS PA3IMYHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (OPMY HPECTaBICHUs OHOJIOTHYECKOW HH(pOopMau
(cxembl, rpaduky, qTUarpamMmbl, TaOIUIIBL, PUCYHKH U IPYTOe);

MCI0JIb30BAaTh HAYYHBIN S3BIK B KAUECTBE CPEJICTBA MpHU paboTe ¢ OMOIOrndyeckoil HHpopMaIyei:
MPUMEHATh XUMUYECKUe, (U3NYECKUE U MaTeMaTHUYeCKue 3HAKM UM CHUMBOJIBI, (OPMYIIBL,
ab0peBHaTypy, HOMEHKJIATYpPY, UCTIOJIH30BaTh U MPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA
HarJITHOCTH;

BIIJIETh HAaBBIKAMM PACMO3HABaHUS U 3alIUThl WHGOpManuu, HHPOPMAIMOHHON 0e30MacHOCTH
JTUYHOCTH.

KoMMmyHukaTHBHbBIE YHUBEpPcaIbHbIe yueOHbIe elicTBUs

O60mennue:

OCYIIIECTBIISITh KOMMYHHKAIIMM BO BceX cdepax KU3HU, aKTUBHO y4aCTBOBATh B JIMAJIOTE WU
JMCKYCCUU TIO CYIIECTBY 0OCYX/JIaeMOi TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BHICKA3BIBATH CYKICHUS



OTHOCHUTEJIBHO BBINIOJHEHMSI IIpelaraéMoil 3ajauyd, Yy4uThIBaTb HHTEPECHl U COTJIACOBAHHOCTD
MO3ULMHI IPYTUX YYACTHUKOB JAMAJIOra WIN AUCKYCCUN);

pacro3HaBaTh HeBepOaJbHBIE CpEICTBA OOIICHMS, MOHMMATh 3HAYCHHE COIMAIBHBIX 3HAKOB,
NPENOChUIOK BO3HUKHOBEHHS KOH(DIUKTHBIX CHUTyallUd, yMETh CMSTrYaThb KOH(IUKTHI U BECTH
IIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOaMU OOLIEHUS M B3aUMOJCWUCTBUSA, MOHUMATh HaMEPEHUs APYruX
JIO/ICH, TIPOSIBIIATH YBOKUTEIBHOE OTHOIIEHHE K CcOOeCeTHHMKY W B KOPPEKTHOW (opme
(bopMyTHpOBaTh CBOU BO3PAKCHHUS;

Pa3BEpHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3pEHUS C UCIOIb30BAaHUEM SI3bIKOBBIX CPEJICTB.

CoBMecTHast 1eSITEJIbHOCTD:

MMOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAH/IHON ¥ MHIMBUTyalbHOU paOOThI IPU pELICHUN
Ouosoruuyecko mpoOsieMbl, OOOCHOBBIBATH HEOOXOJUMOCTh MPUMEHEHHsS TPYHIOBBIX (QOpM
B3aUMO/ICHCTBUS NPU peLIEHUH yueOHOM 3a/1auu;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH C Y4eToM OOIIMX HHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

MPUHUMATDH LEIH COBMECTHON AESTEIbHOCTH, OPraHW30BbIBATh U KOOPJIMHUPOBAThH AECUCTBUS IO
€€ JOCTH)KEHHIO: COCTaBIIATh IUIAH JIEMCTBHI, pacHpeAesaTh pOjd ¢ Yy4€TOM MHEHMH yYaCTHUKOB,
o0CyXJaTh pe3ylbTaThl COBMECTHOM paboThI;

OIICHMBAaTh KAaue€CTBO CBOETO BKJIAJa M KaXXJIOTO0 Y4YaCTHHMKA KOMaHJbl B OOMIMI pe3yabTaT IO
pa3paboTaHHBIM KPUTEPUIM;

npeniaraTb HOBBIE IIPOEKTHI, OLIEHMBATh MJEM C MO3WIUU HOBHU3HBI, OPHUTHHAILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh IMO3UTUBHOE CTPATETHMYECKOE IIOBEACHHE B PA3JIMYHBIX CHUTYalHAX, IPOSABIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATHUBHBIM.

PeryasiTuBHbIe YHHBepPCaJbHbIE YUeOHbIE 1elCTBHS

Camoopranuszanms:

UCIO0JIb30BAaTh OMOJIOTUYECKHE 3HAHMS JJIsl BBISBJICHUS MPOOJIEM U WX PEIICHUs B KU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BBHIOMpATh HA OCHOBE OWOJIOTMYECKUX 3HAHWM 1IE€JIEBbIE U CMBICIOBBIE YCTAaHOBKM B CBOUX
NEUCTBUSAX M IMOCTYNKax IO OTHONICHHIO K JKMBOM MpPHUPOJIE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKPYKaIOIIUX;

CaMOCTOSITEJILHO OCYILIECTBIISATh MO3HABATENbHYIO A€ATEIbHOCTD, BBISBISATH IPOOJIEMBL, CTABUTh U
(dbopMynupoBaTh COOCTBEHHBIE 331a4U B 00pa30BaTeIbHON JESITEIbHOCTH U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH pEUIeHUS NpPOOJIeMbl C y4EeTOM HMEIOLIUXCS PEeCcypcoB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MPEIINOUTEHU;

JaBaTh OLIEHKY HOBBIM CUTYAIHIM;

paciupsaTh paMKi y4eOHOrO IMpeaMeTa Ha OCHOBE JIMUHBIX MPEANOUYTEeHUN; 1e1aTh OCO3HAHHbIN
BBIOOD, aprTyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OMBIT; CIIOCOOCTBOBATH (DOPMHUPOBAHUIO U TMPOSIBICHUIO MIMPOKON
SPYAMIIMU B Pa3HBIX 00JACTAX 3HAHUMN, MOCTOSIHHO MOBBIIIATH CBOI 00pa30BaTEeNbHBIN U KYIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIB:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHBBI B JESTEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJbTATOB LIEISIM;

BIIJIETh HaBBIKAMH TIO3HABATENBHOW pe(drIeKkcHu Kak OCO3HAHHS COBEpIIAEMBIX JCUCTBUN H
MBICIIUTENBHBIX MPOIIECCOB, UX PE3yAbTATOB M OCHOBAHMIA, UCHOIB30BATh MpHUEMbI pediekcuu ams
OIICHKH CUTYalllU, BEIOOPA BEPHOTO PEIICHHUS;



OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEILICHHUS 10 UX CHUKEHHUIO;
IIPUHUMATh MOTUBBI U apT'yMEHTBI IPYI'UX [IPU aHAIU3€ PE3YJIBTATOB JEATEIBHOCTH.
IIpunsTHe ceds1 M Apyrux:

MPUHUMATH ce0s, TOHUMasi CBOM HEJAOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3E PE3yJIbTaTOB JACATEIBHOCTH;
MPHU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIHUOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YeJIOBEKa.

NPEAMETHBIE PE3YJIbTATBI

IIpeavernbie pe3yabTarbl ocBoeHusi mporpammbl COO mo Ouonorumm Ha 0a30BOM YpOBHE
BKIIIOYAIOT crnenuduyeckne i ydeOHOro mpeamera «buonorusy» HaydyHble 3HAHHS, YMEHHUS U
CHocoObl JEMCTBUM 10 OCBOEHUIO, HHTEPIIPETALINN U MPEOOPa30BaHNIO 3HAHUM, BUJIBI J1€ATEIBHOCTH
0 TIOJYYEHHUIO HOBOTO 3HAHUS M TIPUMEHEHUIO 3HAaHUH B Pa3IMUHBIX YYeOHBIX CHTYAlUsX, a TAKKE B
peabHBIX KU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C OMoJjorueid. B mporpamme mpeaMeTHbIe pe3yabTaThl
MIPEJCTABIICHBI TI0 TO/1aM 00yJeHUsI.

IIpenmeTHble pe3yabTaThl 0CBOeHHUS y4eOHOro npeamera «buosaorus» B 10 kiacce 10/KHBI
0TPaXaTh:

chOpPMUPOBAHHOCTh 3HAHUW O MeCTe€ U PO OHOJOTMU B CHCTEME HAy4YHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (OPMUPOBAaHMU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KApTUHBI MHpa U
Hay4qHOTO MHPOBO33PEHHUSA, O BKJIAJIE POCCHUUCKMX U 3apyOCKHBIX YYCHBIX OHOJIOTOB B Pa3BUTHE
O6uosnoruu, PyHKIMOHAIBHON IPaMOTHOCTH YeJIOBeKa JIJIsl pelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pAacCKphIBaTh COJEp)KaHWE OHOJOTMYECKUX TEPMUHOB U TMOHATHM: >KU3Hb, KJIETKa,
opranusM, Metaboim3M (0OOMEH BEIIECTB W MPEBPAICHHE SHEPIHH), TOMEOCTa3 (CaMOPETyJIsIus),
YpOBHEBasl OpraHU3alks KUBBIX CUCTEM, CaMOBOCIIPOM3BEACHUE (PETPOIyKIIHs), HACIEeICTBEHHOCTD,
M3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHHE H3jaraTb OHMOJIOTMYECKHe Teopuu (KJIETOYHAas, XPOMOCOMHas, MYyTalllMOHHa,
LIEHTpaIbHAas IOTMa MOJIEKYJIIpHOW Onosiorun), 3akoHsl (I'. Mennens, T. Moprana, H.W. BaBunosa) u
yueHus (0 LIEHTpax MHOrooOpaszus MU HPOUCXOXKJEHUs KynbTypHbIX pactenuid H.M. Basunosa),
OTIPEEINATh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMaM;

yYMEHHE BJa/IeTh METOJaMH HAy4HOT'O TMO3HAHMS B OMOJIOTHU: HAOJNIOJICHUE U OMHUCAHHUE >KUBBIX
CUCTEM, TPOIECCOB U SIBICHUN, OpraHu3alus U MpOBeICHHE OHOJIOIMYECKOTO SKCIEPUMEHTa,
BBIJIBU)KCHHE THUIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXK]Y HCCIEAYEMBbIMH BEIMUYMHAMH, OObSICHEHHE
MOJIyUEHHBIX PE3yJbTAaTOB, UCIOIb30BAHHBIX HAYYHBIX MOHATUHN, TEOPHM M 3aKOHOB, YMEHHUE JENaTh
BBIBOJIbI HA OCHOBAHUHU TOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJCNIATh CYIIECTBEHHbIE NPHU3HAKH BUPYCOB, KIETOK MPOKAPUOT M IYKAPHUOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOUHBIX OPTaHM3MOB, OCOOCHHOCTH MPOIECCOB: OOMEHA BEIIECTB U
MpPEeBpAIllEHUs] JHEPruu B KIETKe, (OTOCUHTE3a, IJIACTHUECKOTO M HHEPreTHUECKOro oOMeHa,
XEeMOCHHTE3a, MHUTO33a, Me€i03a, OIUIOAOTBOPEHUS, Pa3MHOKEHMS, WHAUBUAYAIbHOTO pa3BUTHUS
opraHusmMa (OHTOT€He3);

yYMEHHE MPUMEHSThH NOTyYeHHbIE 3HAHUS 7151 OOBSICHEHHsI OMOJIOTUYECKUX MPOIIECCOB U SIBICHUM,
JUIS TIPUHATHS MPAKTUYECKUX PEIICHUI B MOBCEAHEBHOMN KU3HU C IIENIbI0 00ecTrieueHus: 0€30MacHOCTH
CBOETO 3JIOPOBBSI U 3J0POBbS OKPYKAIOIIUX JIIOJAEH, COOMIOJCHHS HOPM TPaMOTHOTO TOBEICHHS B
OKpy)Kalleid MpUPOJHON cpene, TMOHUMAHUE HEOOXOJUMOCTH UCHOJIB30BAaHUS JIOCTHKEHUI
COBPEMEHHOU OMOJIOTUY ¥ OMOTEXHOJOTHH ISl PAllMOHAIILHOTO TPUPOIOTIOIb30BAHHUS,

yYMEHHE peliaTh JJIEeMEHTapHbIE TeHEeTHUECKHEe 3a/1ladyll Ha MOHO- U TUTHOPHUIHOE CKpEelMBaHUE,
CIIETVIEHHOE HAcleJ0BaHUE, COCTaBIATh CXEMbl MOHOTHOPHIHOTO CKPEUIMBAHUS Ui IMpEACKa3aHUs



HACJIeZIOBaHUSI TMPHU3HAKOB Yy OPraHU3MOB; YMEHHE BBITIOJHATH JIA0OpPATOpHbIE M TPAKTHYECKUE
paboThI, COONMIOAATH MTPaBUIIA TIPH PAbOTE ¢ YUCOHBIM U JIA0OPATOPHBIM 000PYAOBAHHUEM;

YMEHUE KPUTHYECKH OIICHWBAaTh M HMHTEPIPETUPOBaTh HH(OpMaAIHIO OHOJOTHYECKOTO
COJIepKaHUs, BKIIOYAIOUIYIO MICEBJOHAYYHbIE 3HAHUS U3 PA3IMYHBIX HCTOYHHUKOB (CPEACTBa MAaCCOBOM
nH(pOpMAINY, HAYYHO-TIOMYJISIPHBIE MaTE€PHabl), STHIECKHAE aCIIEKThl COBPEMEHHBIX MCCIIEOBAHUN B
OuoJIOTUHN, METUIMHE, OMOTEXHOJOIMH; YMEHHE CO3/1aBaTh COOCTBEHHBIC INMHCHMEHHBIE M YCTHBIC
coobuienns, 0000mas OHOJOTHMYECKYI0 HH(POPMAIMI0 M3 HECKOJbKUX HWCTOYHHUKOB, TI'PaMOTHO
WCI0JIb30BATh NOHATUHHBIN anmapar GUOJIOTHH.

IIpenmeTHbIe pe3ybTaThl 0CBOEHHUsI yueOHOro npeamera «buosorus» B 11 kiiacce 10 KHBI
0TpaKaTh:

cOPMHUPOBAHHOCTh 3HAHUH O MECTEe W pOJIM OHOJIOTUH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBCHHO-HAYYHOW KAPTUHBI MHpa H
HAyYHOTO MHPOBO33PCHHS, O BKJIAJIE POCCUHCKUX W 3apyOCIKHBIX YUEHBIXOMOJIOTOB B pa3BHTHE
ouosoruu, GyHKIIMOHAIEHOW IPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS )KU3HCHHBIX 33134,

YMEHHE pPACKpBIBaTh COJEPKaHWE OWOJIOTUYCCKUX TEPMUHOB W TIOHSTHMA: BUJ, ITOMYJISIIHS,
reHO(OH I, IBOJIONMSA, ABMXKYIIHME CUIBI ((HaKTOPBI) SBOJIONNH, TMPHUCTIOCOOJICHHOCTh OPraHW3MOB,
BHJI000pa30BaHMe, YKOJOTHYECKHE (AKTOPBI, IKOCHCTEMa, MPOJYICHTHI, KOHCYMEHTBI, PEIyIICHTHI,
[IeTI MATAHUSI, SKOJIOTUYECKast MUpaMHuIa, OMoreomneHos, onocdepa;

YMEHHE H3JIarath OMOJIOTHYECKHE TeOpHH (dBoJOIMOoHHAs Teopus Y. JlapBHHA, CHHTETHYECKAS
TEOPHs IBOJIONNN), 3aKOHBI M 3aKOHOMEPHOCTH (3apojpiieBoro cxojactBa K.M. Bapa, uepenoBanus
TJIaBHBIX HampaBiieHud u myTeit sBomonun A.H. CeBeprioBa, yuenus o ouochepe B.M. Bepuaackoro),
OTIPEIEeNATh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAaM;

YMEHHE BJIaJIETh METOJaMU HAy4YHOIO MO3HaHUS B OMOJIOTMHU: HAOJIOJICHUE U ONHCAHUE KUBBIX
CUCTEM, TMpOIIECCOB U SIBICHUN, OpraHu3alus U MpOBeIeHHE OHOJOTMYECKOTO HKCIEPUMEHTA,
BBIJIBH)KEHHE THUIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXKIY HCCIEAYEMbIMH BEIMYMHAMU, OObSICHEHHE
MOJIyYE€HHBIX PE3yJbTAaTOB, UCIOIb30BAaHHBIX HAYUYHBIX IMOHATUHN, TEOPHUM M 3aKOHOB, YMEHHUE JAETaTh
BBIBOJIbI HA OCHOBAHUH TOJIyYEHHBIX PE3YJIbTATOB;

YMEHHE BBLICIATh CYIIECTBEHHBIE NPHU3HAKU CTPOEHUS OHOJIOTUYECKHUX OOBEKTOB: BHUIOB,
MOMYJISILIUM, MPOIYLEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTr€OLIEHO30B M 3KOCUCTEM, OCOOECHHOCTH
MPOLIECCOB:  HACJEACTBEHHON  W3MEHYMBOCTH, €CTECTBEHHOro otOopa, BUA00Opa3zoBaHUs,
MPUCIIOCOOIEHHOCTH OPraHU3MOB, JECUCTBUS 3KOJOTMYECKHX (PAKTOPOB HA OpraHU3MBI, MepeHoca
BEIIECTB W TMOTOKAa SHEPrUM B JKOCHUCTEMaX, AHTPOINOTCHHBIX HM3MEHEHHIl B 3KOCHCTEMaxX CBOEH
MECTHOCTHU, KPYTOBOPOTa BEIIECTB U OMOTC€OXMMHUYECKUX IIUKIIOB B Onocdepe;

YMEHHE MPUMEHSThH NOJyYCHHbIE 3HAHUS 17151 OOBSICHEHHS] OMOJIOTUYECKUX MPOIIECCOB U SBIICHUM,
JUI TIPUHATUS MPAKTUYECKUX PEIICHUI B MOBCEAHEBHOMN KU3HU C IIENIbI0 o0ecrieueHus: 0€30MacHOCTH
CBOETO 3JI0POBBSI U 3J0POBbS OKPYXKAIOUIUX JFOJIeH, COOMIOACHUS HOPM T'PaMOTHOTO IOBEACHHUS B
OKpY)Kallei NpUPONHON cpene, MOHUMAHUE HEOOXOJMMOCTH UCHOJB30BAaHUS JIOCTHIKEHUIN
COBPEMEHHOU OMOJIOTHH AJISl PAlIMOHAIBHOTO MPUPOIOTIONH30BAHHS;

YMEHHE peliaTh dJIeMEeHTapHble OMONOTHUECKHE 33/1a4, COCTABISATh CXEMBI MTEPEHOCA BEIIECTB U
SHEPruM B dKocHucTeMax (Ienu MUTaAHUS);

yYMEHHE BBITIOTHATH Ja00paTOpHbIE U MPaKTUYECKUE padOThl, COOMIOAATh MpaBHiia Mpu padoTe ¢
y4eOHBIM U JTa0OpaTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHUYECKH OIICHHMBAaTh M HWHTEPIPETHpPOBaTh HH(POpMaHNIO OHOIOTHUYECKOTO
COJIep>KaHusl, BKIIIOUYAIONIYIO TICEBIOHAYYHBIE 3HAHUS M3 PA3IMYHBIX HCTOUYHUKOB (CpEICTBa MACCOBOU
uH(pOpMallUK, HAyYHO-TIOMYJSIPHBIE MaTepuaibl), paccMaTpUBaTh TJI00ATbHBIE HSKOJIOTHYECKUE
po0IeMBbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;
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yMEHHE CO31aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOLICHHS, 0000111ast OHOIOTHYECKYIO
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCHOJIH30BATH MOHSATHIHBIN anmapar OHoJIOTUI

COJAEPKAHUE OBYYEHMUA 10 KIIACC

Tema 1. Buosiorusi kak Hayka

Buosiornss kak Hayka. CBsi3b OHOJOTMH C OOIIECTBEHHBIMH, TEXHHYECKUMH H JIPYTUMHU
€CTECTBEHHBIMU HayKaMu, (uiocopueit, STUKOW, OICTETUKOW U TmpaBoM. Ponp Ouonoruu B
(hopMHUpPOBaHUM COBPEMEHHOM Hay4yHOU KapTUHBI MUpa. Cuctema OMOJIOTHYECKUX HaYK.

Metopl TO3HAHUS XUBOM MHpHUpoAbl (HAOMIOJAEHHE, SKCIEPUMEHT, ONHCAHHME, H3MEpPEHUE,
KJIacCU(pUKaus, MOJIEIUPOBaHHE, CTaTUCTUUYECKasi 00pabOTKa JaHHBIX).

Hemoncrpaumu: Iloprpersr: Y. apsun, I'. Mennens, H.K. Konbsuos, [Ix. Yorcon u @. Kpuk.
Tabmuis! u cxembl: «MeTobl MO3HAHUS )KMBOW TIPUPOJIBD).

JlabopaTopHble U MPAKTHYECKHE PAadOThI:

[Ipaktueckas pabora Ne 1. «lMcnonp3oBaHHEe pazIUYHBIX METOJAOB IMPH  H3yYCHHUH
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPraHU3AUA

JKuwie cuctembl (OMOCHCTEMBI) KaK peaMeT U3ydeHus: Onoioruu. OTINYHE KUBBIX CUCTEM OT
HEOpPraHUYECKOW MPUPOIbI.

CpoiicTBa OMOCHCTEM M UX pa3zHOOOpaszwe. YPOBHHM OpraHU3AIMH OMOCHCTEM: MOJIEKYISIPHBIH,
KJIETOYHBIM, TKaHEBBIM, OpraHU3MEHHBIH, MOMYJIAIMOHHO-BUOBOMH, 9KOCHUCTEMHBIHN
(6uoreorieHOTHYECKHIT ), OMOCHEPHBIH.

demoncrpanuu: Tabmuiel u cxembl: «OCHOBHBIE NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AIUH
YKUBOU TIpUpoIel». O00pymoBanue: Moienb MoJiekynsl JJHK.

Tema 3. XuMHYeCKHIi COCTAB U CTPOCHHUE KJIETKHU

XUMHUYECKUH COCTAB KICTKH. XUMHUYECKHE dJIEMEHTBI: MAaKPOJIECMEHTBI, MUKPO3JIEMEHTHI. Boia
Y MUHEpaJIbHbIC BEIICCTBA.

OyHKIMK BOJBI U MUHEPATBHBIX BEIIECTB B KieTKe. [loaepikanne 0CMOTHYECKOTO OaaHca.

benku. CoctaB u crpoeHHEe OCIKOB. AMHHOKHCIOTBI — MOHOMEpPHI OenkoB. HezameHmmbie U
3aMEHHMMBbIE aMHHOKUCIOTH. AMUHOKHUCIOTHBIM COCTaB. YPOBHU CTPYKTYphl O€IKOBOM MOJEKYIbI
(mepBUYHAs, BTOpUYHAs, TPETUYHAS W YCTBEPTHYHAs CTPYKTYpa). XUMHUYECKHE CBOWCTBA OCIKOB.
buonorunueckue GpyHKIIM OEIKOB.

®epmeHTl — Ouonornyeckue Kartanuzatopsl. CrpoeHue (epMeHTa: aKTHBHBIM LIEHTD,
cyoctpatHas crnenuduuHocts. Kodepmentsl. Buramunsl. Otnnuns (GepMEeHTOB OT HEOPraHUYECKUX
KaTaJln3aTOPOB.

VYraeBojpl: MOHOcaxapuibl (TJIIOKO3a, pubo3a M JAe30Kcupubo3a), Aucaxapuisl (caxaposa,
JIaKTO3a) M MoJiucaxapuabl (Kpaxmall, TIMKOTeH, 1IeJuTi0103a). bruojoruueckue GpyHKIHUN yriieBOAOB.

Jlunuapl: Tpurauuepuapl, ¢ochonunuasl, crepounsl. I'uapoduiabHO-THAPOPOOHBIE CBOWCTBA.
buonornyeckue ¢ynkiun nunuaoB. CpaBHEHHE YIJIEBOAOB, OENKOB W JIMIUAOB KaK HCTOYHUKOB
JHEPIUH.

Hyxneunosbsie kucnotsl: JIHK u PHK. Hykneotnasl — MOHOMEpPBI HYKJIEMHOBBIX KHCIOT.
Crpoenue u ¢pyukiuu JJHK. Crpoenue u ¢pynkunu PHK. Bunst PHK. AT®: crpoenue u pyHKIUH.
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[uTosorust — Hayka o kieTke. KiierouHnas Teopust — mpuMep B3aMMOJCHCTBHS UIeH U (PaKTOB B
HAayYHOM MO3HAaHUU. MeToAbl U3y4EHUSI KIIETKH.

Knerka kak nenoctHas xwuBasg cuctema. OOmye NpU3HAKM KIETOK: 3aMKHYTas HapyKHas
MeMmOpana, mojekynsl JJHK kak reneTrueckuii anmapar, CucTeMa CUHTe3a Oenka.

Tumbl  KIETOK:  dyKapHOTHUeCKass W mpokapuoTtmyeckas. (OcoOEHHOCTH  CTPOEHHS
npokapuoTnueckoin kietku. Kierounas crenka Oaxrtepuil. CTpoeHHE SyKapUMOTHUUYECKOM KIIETKH.
OCHOBHBIE OTINYHNS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBl KIETOK — KJICTOYHAs CTEHKA, TJIMKOKAIUKC, WX (QYHKIUU.
[Ima3marnyeckass wmemOpaHa, ee cBoiictBa u ¢yHkuuu. LluTorulasmMa um ee  OpraHoHpI.
OnnomemOpannble opranougsl kinetku: OIIC, ammapatr [onbmxu, mm3ocomsbl. [loyaBTOHOMHBIE
OpraHoOWbl KJIETKH: MUTOXOHAPWHU, TIAcTHABL. [IpoMCXOXJIeHHe MUTOXOHIPHN M TUIacTUI. Bumbl
wiactull. HemeMOpaHHble opraHOU/bl KJIETKH: puOOCOMBI, KJIIETOUHBIN LHEHTP, LIEHTPHUOJIU, PECHUYKH,
KryTuk. OyHKIIMHM OPraHONI0B KIIETKH. BriItoueHusI.

SAnpo — perynsaTopHblii LeHTp kieTku. CTpoeHue siapa: siaepHas 000Jouka, KapuoIlula3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BemECTB B KJIETKE.

JdemoncTpauunu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos, k. YorcoH, ®. Kpuk,
M. Yunkunce, P. ®panknun, K.M. bap.

JAunarpammbl:  «PacnpeneneHne  XMMHYECKAX  JJIEMEHTOB B HEKHBOM  IIPUPOJIE»,
«Pacrnpenenenne XUMUYECKHX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabauubt u cxembl: «llepuoguyeckass TabauIla XWMHYECKHX DJJIEMEHTOB», «CTpoeHue
MOJIEKYNbl BoAb», «buocunres OGenka», «CTpoeHue Monekynbl Oenka», «CTpoeHue ¢depMeHTay,
«Hyxneunnoseie kuciaotel. JIHK», «Crpoenme Momekynsl AT®», «CTtpoeHHe 3yKapuOTHYECKOM
KIeTKW», «CTpO€HHE KUBOTHOM KIETKH», «CTpO€HHE pacTUTENbHOM KIeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIETKW», «CTpOEHHUE sSIIpa KIETKU», «YTIEBOABIY, «JIUnuIb.

OGopynoBaHue: CBETOBOM MHKPOCKOM, OOOpyJIOBaHWE MJIA TIPOBEACHHS HAOIIOICHUH,
M3MEpEeHU, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTEIbHBIX, dKUBOTHBIX U OAKTEpUATbHBIX KJIETOK.

JlaGopaTopHble H NpaKTH4YecKue padoThbi:

JlaGopaTtopnast padota Ne 1. «/3ydyeHHe KaTaIMTHYECKOW aKTUBHOCTH (PepMEHTOB (Ha MpHUMeEpe
aMuUJIa3bl WK KaTajlasbl)y.

JlabopaTtopHas padota Ne 2. «/3ydeHue CTpOeHHUS KIETOK PACTEHUH, )KUBOTHBIX M OAKTEPHIA TO/T
MHKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUEN.

Tema 4. ’KuznenesiTeJbHOCTh KJIETKHA

OOMeH BemecTB, WIM METa00JM3M. ACCUMIIIAIMS (TUIACTUYECKUA OOMEH) M JAMCCUMUIIAIUS
(3HepreTuyecKuii 0OMeH) — JIB€ CTOPOHBI €IMHOTO Mpoilecca MeTaboar3Ma. Pojib 3aKOHOB COXpaHEHUs
BEIIECTB ¥ SHEPTUU B IOHUMAHUU METa00JIM3Ma.

Tumnbr oOMeHa BeiecTB: aBTOTPOdHBIN U TeTepoTpodHbIid. Posb ¢pepMeHTOB B 0OMEHE BeIeCTB
Y TIPEBPAIICHUH YHEPTUH B KIIETKE.

®ortocunre3. CperoBas u TeMHOBas (a3pl  ¢doTocuHTe3a. Peakmum  (doTocuHTE3A.
OddextuBHOCTh (PoTOCHHTE3a. 3HaueHHEe (POTOCHHTE3a U KU3HM Ha 3emie. BriusHue ycnoBuid
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3UpYIoIIne OakTepun. 3HaYeHHEe XeMOCHHTEe3a JITsl )KU3HU Ha 3eMIie.

DHepreTudyeckii 0OMEH B KJIeTKe. PaciieniieHne BeIIeCcTB, BBIICICHHE M aKKyMYIHPOBaHHE
SHEPruM B KIETKE. DTarbl SHepreTHueckoro oomena. [ mukonus. bpoxkenue u ero Buabl. KucinopoaHoe
OKHCJICHHe, WIU KiIeTouyHoe nbixanue. OxucnurenbHoe docopmiupoBanue. IPGHEKTUBHOCTH
SHEPreTHYECKOro OOMeHa.
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Peakiun matpuunoro cunresa. ['enernueckas nnpopmanus u JJHK. Peanuzanus renernueckoit
uHpopManuu B KieTKe. 'eHeTHuecKuil KoJ M ero CBoWcTBA. TPaHCKPHUNIMA — MATPUUHBIA CHHTE3
PHK. Tpancnsmuss — OuocuHTe3 Oenka. Drtambl TpaHchsiuu. KoaupoBaHue aMUHOKHUCIOT. Poib
pubocom B OnocuHTe3e OernKa.

Hexnerounsie Gopmbl xu3HH — BHpYChl. Mcropust oTtkpeitusi BupycoB (/I.M. MBaHOBCKHIA).
OCOoOEeHHOCTH CTPOCHHUS U KU3HEHHBIH MK BUpYcOB. bakrepuodaru. bosesnn pacteHuid, )KUBOTHBIX
U 4YeJOBEKa, BBI3BbIBAEMbIE BHpycamu. Bupyc mmmyHoneduuurta uenoBeka (BUY) — Bo30ymutens
CIIM[da. OOparHasi TpaHCKpWIILUS, peBepraza W HHTerpasa. llpodumakTika pacnpocTpaHEeHUs
BUPYCHBIX 3a00JIEBaHUM.

JdemoHcTpaumnu:

[optpers: H.K. Konbnos, /I.M. MBanosckuii, K.A. Tumupszes. Tabmunsl u cxemsl: «Tumsl
nutanus», «Metabomuzmy, «MUTOXOHIpUS», «IDHEPreTUYecKuii oOMeH», «XJIOpOIUIacTy,
«Dortocuntesy, «Ctpoenne JHK», «Crpoenme u ¢yHKImoHUpOoBaHUE TeHa», «CuHTE3 Oenkay,
«['enernueckuit koay, «Bupyce», «bakrepuodarm», «Ctpoenue u xu3HeHHbIN HukI Bupyca CITIN/a,
Oaktepuodaray, «Permxkarusa JHK».

OdbopynoBanue: ™onenu-ammmkanuun «Yasoenne [IHK wu  Tpanckpunmus», «buocunres
6enka», «CTpoeHune KIeTKu», Moaensb cTpykrypsl JJTHK.

Tema S. PazMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB

Knetounslii 0ukia, uauM SKU3HEHHBIM 1Mk kietku. MHtepdaza u  mwuros. Ilpormeccsl,
nporekamomue B uHTepdasze. Permkanmus — peakuus wmatpuuHoro cuHTe3a JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIA HA0Op — KapHOTHIL. JIUTUIOMIHBIN U TalIOUIHBI XPOMOCOMHBIE HAOOPHI.
Xpomatuasl. LluTonornyeckue OCHOBBI Pa3MHOKEHUS U UHIAUBUIYAaJIbHOTO Pa3BUTHS OPraHU3MOB.

Henenue knetku — muto3. Cramuu murtosa. [Ipouecchl, MpoucXoAsiue Ha pa3HbIX CTAIUSIX
MHTO3a. BHOJIOrMYeCKUil CMBICT MUTO3A.

[IporpamMmmupyemasi rudesb KIETKH — aromnTo3.

@opMBl pa3MHOKEHHS OpPraHU3MOB: Oecroyioe W MojioBoe. Buabl Oecrosioro pa3MHOXKEHHUS:
JiefieHue HaJaBOE, IOYKOBAHUME OJHO- U MHOTOKIIETOYHBIX, CIHOpPOOOpa3OBaHME, BEreTaTUBHOE
pa3MHoxeHue. VIcKycCTBEHHOE KJIOHUPOBAHNUE OPTraHU3MOB, €0 3HAYEHUE ISl CEJICKIIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIOI0rO.

Meiio3. Craauu meiiosa. [Iporieccel, mpoucxosiye Ha cTagusax merosa. [loBeaenune xpomocom
B Mero3e. Kpoccunrosep. brosorndyeckuii CMbICH U 3HaUY€HHE MeH03a.

I'amerorenes — mpouecc o0pa3oBaHHUS MOJOBBIX KIETOK Yy >KUBOTHBIX. lloJoBBIE jKenesbl:
CeMEHHHKH M SUYHUKH. OOpazoBaHHWE U PAa3BUTHE IOJOBBIX KIETOK — TaMeT (CIepMaTo30u,
SHIIeKIIeTKa) — crepMaToreHe3 U ooreHe3. OCoOOEHHOCTH CTPOEHHS SHUIIEKIETOK U CIepMaTO30UIOB.
OmnonotBopenue. [lapreHorenes.

WnnuBuayansHoe paszBuTue (OHTOreHe3). DMOpPHOHANBHOE pa3BUTHE (IMOpHOreHe3). Tambl
SMOpPUOHAIIBHOTO PAa3BUTHUS Y IO3BOHOYHBIX >KMBOTHBIX: APOOJEHHE, TacTpyJslus, OpPTraHOTeHE3.
[TocTomOproHanbHOE pa3BUTHE. THUIMBI MOCTOIMOPUOHAIBHOTO PA3BUTHUS: MPSAMOE, HEMpsIMoe
(mnumHOYHOE). BrnusHME cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIOCOOHBIE BBHI3BIBATH
BpPOXJICHHBIE YPOJCTBA.

Poct u pasButue pacteHuil. OHTOr€HE3 LBETKOBOTO PACTEHHUS: CTPOCHUE CEMEHH, CTaauu
pa3BUTHSL

JdeMoHcTpanum:

Tabauubl m cxembl: «DopMbl pa3MHOXKEHUST OPraHU3MOBY», «J[BOMHOE OIIOJAOTBOPEHHUE Y
IBETKOBBIX pacTeHUil», «BererarnBHOe pa3sMHOXKEHHE pacTeHui», «JleneHue KIeTKH OakTepuiiy,
«CTpoeHHe MOJIOBBIX KIETOK», «CTpoeHre XpoMocoMbly, «Knetounslid nukm», «Pemnukanus JHK»,
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«Muros», «Menos», «lIpamoe u Hempsmoe paszButue», «l'ameToreHes y MIECKONUTAOMMUX H
4enoBeka», «OCHOBHBIE CTaIUU OHTOTEHE3a».

OOopynoBanme: MUKPOCKOI, MuKponpenaparsl «CrepMaTo30MIbl  MIIEKOIIUTAIOLIETOY,
«Slituexsierka milekonurarouiero», «KaprnoknHes B KieTKax KOpELIKa JIyKa», MarHUTHas MOJEIb-
ammumkanmst «Jlenenue kinetkm», monenb JJHK, monens meradasnoii xpomocomsl. JlaboparopHbie u
MPAaKTUYECKHE PaOOTHI:

JladopaTopuas pa6ora Ne 3. «HaOmtonenne mMuTo3a B KIETKaX KOHYMKA KOpEIIKa JIyKa Ha
rOTOBBIX MUKpOIIpenapaTax.

JladopaTtopnass padora Ne 4. «/3yueHue CTpOEHUsI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax».

Tema 6. HacieACTBEHHOCTh M H3MEHYHBOCTH OPraHU3MOB

[Ipeamer u 3amaum renetuku. Mctopus pazButusi TeHETHKU. PoJib IUTOIOTUH ¥ SMOPHUOJIOTUN B
CTAaHOBJICHUU T€HETUKU. BKJag poCCHICKUX U 3apyOEKHBIX YYEHBIX B Pa3BUTHE T€HETHUKU. MeETo bl
TeHETUKH (TUOPHUIAOJOTUYECKUM, ITUTOTEHETUYECKUN, MOJEKYISIpHO-TeHeTnYeckuii). (OCHOBHBIE
TeHETUYECKUE MOHATHA. [ eHeTHUecKkasi CHMBOJIMKA, UCIIOIb3yeMasi B CXeMaX CKpelMBaHUH.

3aKOHOMEPHOCTH HACJIeIOBaHUS MPU3HAKOB, ycTaHOBIeHHBIe [. Menaenem. MonoruGpumaHoe
CKpeIIMBaHue. 3aKOH €IMHO00pa3usi THOPUIOB TEPBOTO TMOKoJeHus. [IpaBuio JOMHHUPOBAHUS.
3aKoH pacuieruieHus Mpru3HaKoB. ['umoTe3a unctotel rameT. [1oHOE 1 HEeTTOTHOE TOMUHUPOBAHHUE.

JlurubpugHoe  CKpelIuBaHHE. 3aK0OH  HE3aBUCHMOTO HacJeIOBaHUS  TMPU3HAKOB.
[{uTtoreHeTHYECKHE OCHOBBI JUTHOPHIHOTO CKpPENIMBAHMS. AHAJTU3HPYIOIIEE CKpEIIMBaHUE.
Hcnonb30BaHne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIs ONIPEeAETICHHs T€HOTUIIa OCOOH.

CueruieHHOe HacliemoBaHue npu3HakoB. Pabora T. Moprana mo crenjieHHOMY HacleI0BaHUIO
reHoB. Hapylienue crerienus TeHOB B pe3yiibTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUECKUE KapThl.

l'eneruka mnosa. XpoMOCOMHOE ONpeaeiaeHrue MoJjia. AyToCOMbl M TIOJIOBBIE XPOMOCOMBI.
['omorameTHsble U rereporaMeTHble Opraiu3Mbl. HaciienoBanne npu3HaKoB, CIEIUIEHHBIX C ITOJIOM.

N3meHunBoCTh. Buabsl M3MEHUMBOCTH: HEHACIEACTBEHHAs W HacielncTBeHHas. Ponbp cpensl B
HEHACJIEJICTBEHHOM  W3MEHYMBOCTU.  XapaKTEepUCTUKA  MOAU(DUKAIMOHHOW  HM3MEHYUBOCTH.
Bapuannonnbslii psan v BapuanuoHHas Kpuas. Hopma peaknuu npusnaka. KonumdecTBeHHblE U
KaueCTBEHHbIE MTPU3HAKU U UX HOpMa peakuuu. CBoHcTBa MOAU(PUKAIIMOHHON U3MEHUUBOCTH.

HacnencrBennas, wiu reHoTunuyeckas, 13MeHUMBOCTh. KoMOMHaTHBHAS U3MEHUYUBOCTh. Melio3
U TIOJIOBOM MpOLIECC — OCHOBA KOMOMHATMBHOW HW3MEHYMBOCTU. MyTallMOHHAs W3MEHYUBOCTbD.
Knaccudukanuss myranuii: reHHble, XpOMOCOMHBIE, T€HOMHBbIE. YacToTa W TPUYMHBI MYTaIlHiA.
Myrarennbie (pakToppl. 3aKOH TOMOJIOTHYECKHX PSAOB B HACIEICTBEHHOW wu3MeHunBocTH H.U.
Basunoga.

BuesaepHas HacIeCTBEHHOCTb U U3MEHUYHUBOCTb.

I'enetnka wuenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJIbl TE€HETHKU YEJIOBEKa:
Tre€HEeaJIOrnYeCKui, ONMU3HEIOBBIIA, LUTOT€HETUYECKH, OMOXMMHYECKUH, MOJIEKYJISIPHO -
reHeTudyeckuid. COBpEMEHHOE  OMNpEeIeeHUE TEeHOTHUIA:  IOJHONEHOMHOE  CEKBEHHPOBAHME,
TeHOTUIIMPOBaHUE, B TOM uucie ¢ nomoinsto [11[P-ananu3a. HacnenctBennsie 3a001eBaHus YyeloBeKa:
reHHble OoJie3HH, OOJIE3HM C HACIEICTBEHHOUM MpPEapacoioKEHHOCThI0, XPOMOCOMHBIE OOJIE3HH.
Comatuueckue U TeHepaTuBHbIe MyTaliu. CTBoJIOBBIE KiIeTKU. [IpuHIHIBI 310pOBOTrO 00pa3a *KHU3HH,
TUArHOCTUKH, NPOPUIAKTUKA U JIEYEHHS TeHETHYeCcKUx Ooje3Hedl. Menuko-reHeTuuecKoe
KOHCYJIbTUPOBaHUE. 3HAUCHUE MEIUIIMHCKONW T€HETUKU B MPEJOTBPAILICHUH U JICHEHUN F€HETUYECKUX
3a00JIeBaHMIA YeTTOBEKA.

JdemoHncTpaumnu:
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Hoptperb: I Mennens, T. Mopran, I'. ne ®puz, C.C. YerBepukos, H.B. Tumodees-
Pecosckuii, H.M. BaBuios.

Tabaunbl U cxeMbl: «MOHOTHOPHIHOE CKPEUIMBAHWE M €ro IIMTOTEHETHYEeCKas OCHOBaY,
«3aKOH pacHICIJICHUsI M €ro IMTOTEHETHYEeCKas OCHOBa», «3aKOH YHCTOTHI ramery», «lurnbpumnoe
ckpemuBanue»,  «lluTonormueckre  OCHOBBI  JWTHOPUAHOTO  CKpeUIMBaHUs»,  «Meno3y,
«B3auMoielicTBHE aJUICNIbHBIX T€HOBY», «l €HETHYECKHE KapThl PACTECHHM, KUBOTHBIX M YEJIOBEKa»,
«['eneruka noisay», «3aKOHOMEPHOCTU HACJIEJOBaHUS, CLIEIIJIEHHOIO C 1MojoM», «KaproTumsl yenoBeka
U KUBOTHBIX», «Buabl m3MeHUMBOCTHY», «MonupuKaloHHas H3MEHUMBOCTHY, «HacnemoBanue
pesychakropay, «['eHeTrKa rpyni KpoBu», «MyTallMOHHAS U3MEHYHUBOCTDY.

O0opynoBanme: Moxaenu-anmumkamun  «MoHoruOpunHoe  ckpemmBaHue», «HemomHoe
JOMHMHUpOBaHUe», «JlurnbpuaHoe ckpemuBanue», «llepekpect XpoMOCOM», MHKpPOCKON U
MuKpomnpenapar «/Ipo3odunay (Hopma, myrauuu GopMbl KpbUILEB U OKPACKH Tena), repdapuii «I'opox
ITIOCEBHOM».

JlabopaTopHble U NpaKTHYeCKue padoThl:

JladopaTopuasi pa6ora Ne 5. «l3ydyenuwe pe3ynbTaTOB MOHOTHOPHUIHOTO M AUTHOPUIHOTO
CKpEILMBAHUS Y IPO30(PUIIBI HA TOTOBBIX MUKpOIpEnapaTax.

JladopaTopnasi padora Ne 6. «/3yueHume MOAMPUKANMOHHONW HM3MEHUYHMBOCTH, TOCTPOCHHUE
BAPUALIMOHHOTO PsiJia U BApUALIMOHHON KPUBOI».

JladopaTopHas pa6ora Ne 7. «AHanu3 MmyTaruil y 1po30(uisl Ha TOTOBBIX MUKPOTIpEapaTaxy.

IIpakTHyeckas padora Ne 2. «CocTaBieHue U aHAIA3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesnexuust opranuzmMoB. OCHOBBI OMOTEXHOJIOT UM

Cenekuusi KaKk Hayka W TIpOIECC. 3apOKICHHWE CeJleKIMU W AomecTukanus. Yuenue H.U.
BaBunoBa o0 1eHTpax TPOUCXOXKIEHHWS M MHOTooOpasus KyJIbTYpHBIX pacTteHuid. [leHTphI
MIPOUCXOXKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITaAMM.

CoBpeMeHHBIC METOJBI CeNEeKIMU. MacCOBbI M WHIWBUIYAIBHBIM OTOOPHI B CEJICKIIUU
pacteHuii u >KUBOTHBIX. OlleHKa 3KcTephepa. BIM3KOpPOJICTBEHHOE CKpEUIMBaHUE — WHOPUAMHT.
Uucras muamsa. CkpeniuBaHue YUCTHIX JIMHHMA. ['ereposuc, mnm rubpuaHas cuia. HepoacTBeHHoe
ckpemuBanne — ayropuaunr. Otnanennas denepanbHas pabdodas mporpamma | buomorums. 10-11
KJaccsl (0a30BbIi ypoBeHb) 13 rubpuansanus u ee ycrnexu. VICKycCTBEHHBIH MyTareHe3 U MoJlydeHue
MOJMIUIONJOB. JIOCTHXKEHUS CENEKIUN PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpaciab IPOU3BOJACTBA. ['€HHas MHXKEHepUs. OTambl CO3JaHUs
pekomOunantHoi JIHK u Tpancrennsix opranuzmoB. Kietounast nakenepus. Kietounbie KyabTypBhl.
MUuKpOKIIOHaIbHOE pa3MHOXEHUE pacTeHUM. KiionupoBanue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTaHU3MOB. DJKOJOTHYeCKUe U dTHdeckue mnpodnembl. MO — renerndecku
MOAU(PHUIIMPOBAHHBIE OPTAaHU3MBI.

JdemMoHcTpanum:

Ioprpersi: H.U. BaBunos, U.B. Muuypun, I'.J]. Kapneuenko, M.®. Mpanos. Tabnuusl u
cxeMbl: kapta «LleHTpbl TPOUCXOXKIEHUS M MHOTrooOpasusi KyJabTypHBIX pacTeHwit», «l[lopombl
JOMAIITHUX >KUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHui», «OtmaneHHas ruOpuansanus», «PaboTs
akagemuka M.®. MiBanoBay, «[lomummonaus», «O0beKTH OMOTEXHOIOTHIY, «KIeTOuHbIe KYIbTYpPHI U
KIIOHUpOBaHUe», «KoHCTpyHpoBaHHe U EpPeHOC TeHOB, XpoMocom». OOOpyIOBaHKE: MYISDKU TIIOJ0B
U KOPHEIUIOJOB AWKUX ()OPM U KYJIBTYPHBIX COPTOB pacTeHuid, repbapuii «CelbCKOX03sSHCTBEHHBIC
pacTeHus.

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

Ikekypeust «OCHOBHbIE METOABl M JIOCTHXKEHHS! CEJIEKUMHU pPAaCTeHUW M JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYI0 (epMy, COpPTOUCHBITATENBHBIA YYacTOK, B TEIUIMYHOE
XO03S5IICTBO, Ta00OPAaTOPUIO arpOYHUBEPCUTETA WIM HAYYHOTO IICHTPA)».
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TemaTuueckoe NIIAHUPOBAHHUE C YKa3aHHEM KOJMYECTBA YaCOB,
OTBOAMMBIX HA OCBOCHME KAaKI0HM TeMbl oOnostorus 10 kiace
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1 buonorus kak HayKa 2 1
2 KuBble cUCTEMBI M UX OpTraHU3alUs 1

3 | XMMHUYECKUH COCTAB U CTPOCHUE KIIETKU 8 2
4 | )Kn3HeneaTenbHOCTE KIIETKH 6
5 Pasmuoxxenue 5 WHIMBUTyalIbHOE pazBUTHE 5 9
OpraHU3MOB

6 HacnencTBeHHOCTh M HI3MEHYHUBOCTH OPTraHU3MOB 8 3 1

7 | Cenexuusi OpraHM3MOB, OCHOBBI OMOTEXHOJIOTHH 3
Pe3epBHOE Bpemst 1 1
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 1 7 2

11 KJIACC 1 ugac B Henemnto, Bcero 34 yaca, U3 HUX 2 yaca — pe3epBHOE BPEMSI.

Tema 1. DBo1IOIUOHHAA OMOJIOTHSA

[IpeanochlIkn BOBHUKHOBEHHUS DBOJIFOIMOHHOW TCOPHUH. DBOJIOIMOHHAS TEOPUS M €€ MECTO B
ouosnorun. BiusHue 3BOTIONUOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTHX HAYK.

CBueTeabpCcTBa 3BOJIOLNMH. IlaleOHTOIOrHYECKHE: MOCAEA0BATEILHOCTE IOSIBIIEHHS BHIIOB B
MaJCOHTOJIOTUYECKON JIETOMHCH, Tepexoanbie (opmbl. buoreorpadudeckue: CXOACTBO U pazIuyine
¢bayH 1 paop MaTepuKkoB U OCTPOBOB.

DOMOpHUOJIOTHYECKHEe: CXOJICTBA U pa3iuuus HMOPHUOHOB pa3HBIX BHJIOB MO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTMYHbBIE, aHAJIOTUYHBIE, PYAUMEHTAPHBIE OpPraHbl, ATABU3MBI.
MounekynapHo-OMOXUMUYECKHE:  CXOJICTBO ~ MEXaHM3MOB  HACIEJACTBEHHOCTH U  OCHOBHBIX
MeTabOoIMYEeCKHUX MyTell y BCEX OPTaHU3MOB.

OpomononHas teopust Y. apeuna. [Ipeanocbuiku BO3HUKHOBEHUS JapBUHM3MA. J[BroKyiine
CWJIBI ABOJIIONIMH BUAOB 1O [lapBuHY (M30BITOYHOE PAa3MHOXKEHHE IMPH OTPAHUYECHHOCTH PECYPCOB,
HeoTpe/eNieHHas U3MEHYNBOCTh, 00ph0a 3a CyIeCTBOBaHHE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopust sBoonnn (CTD) U ee OCHOBHBIE MOJIOKEHHUS.

16



Muxkposomtorus. [Tomynsanus kak equHuIa BUAA U 3BOJIOLUY.

JBwxkymue cwibl ((hakTopbl) ABOJIONMHM BUAOB B MpHpojae. MyTallMOHHBIA TIporiecc |
KOMOMHATHBHAs U3MEHUYMBOCTD. [lonmysinoHHbIe BOJHBI U Apeiid reHoB. M30msmus u Murpamusi.

EctecTBennslit 0T00p — Hanpasisonuii Gpakrop sBostorn. @opMbI €CTECTBEHHOTO 0TOOPA.

[TpucnocobIeHHOCTh OPraHU3MOB KaK pe3yapTaT 3BoJronud. [Ipumepsl mpucnocoOieHuil y
Opranu3mMoB. ApoMop(o3bl U UIUOATATITALIUH.

Bun wu BumooGOpasoBanme. Kputepum Buma. OcHoBHbie (QOpMBI  BHI000pa30BaHUS:
reorpapuuecKoe, IKOJIOTHIECKOE.

MakpoosBomtorsi.  DPopMBl  ABOJIONUH:  (QHUIETUYECKas, IUBEPreHTHAs, KOHBEPICHTHas,
napajuienpHas. HeoOpatuMocTh 3BOTIOIMH.

[IpoucxoxxaeHre OT HecHeUMaTu3upOBAaHHBIX mpeakoB. [Iporpeccupyromas crnennamn3anus.
AnantuBHas paguanus.

JdemoncTpaumnu:

Hoprpersi: K. Jlunneit, XX.b. Jlamapk, Y. Hapsun, B.O. Kosanesckuit, K.M. bap, O. I'ekkens,
®. Mromnep, A.H. CesepuoB. Tabmuupbl u cxembl: «Pa3Butue opraHMueckoro Mupa Ha 3emiey,
«3apoAbIIN MMO3BOHOYHBIX JKHBOTHBIX», «ApxeonTepukc», «PopMbl OOpbOBI 3a CYLIECTBOBaHHEN,
«EctectBenHbIli 0TOOP», «MHOTOOOpa3ue cOpToB pacTeHuil», «MHoroodpasue Mopoja >KUBOTHBIXY,
«[lomymsiuny, «MyTallMOHHAsT W3MEHYHUBOCTBY, «Apomopdoss», «Mmmoamantanumy, «OOmas
nereHepanus», «JIBrkymue cuibl 3Boouuny, «Kapracxema mapuipyra nyremectsus Y. Jlapunay,
«boppba  3a  cymectBoBaHue»,  «lIpucmocoOieHHOCT, — opraHu3MoBy»,  «l'eorpadudeckoe
BUJI000pa30BaHuE», « IKOJIOTHUECKOE BUI000paA30BAHUEN.

OGopynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3MYHBIMH THUIIAMH OKPAcKd, HaOOp IUIOJIOB U
ceMsiH, KoJutekius «[Ipumepsl 3alUTHBIX NPUCTOCOOIEHUH y >KUBOTHBIX», MoJenb «OCHOBHBIE
HaIpaBJICHUS BOJIIOLUNY, 00beMHast MoJieNb «CTpOeHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, KoyieKus «@opMbl COXPaHHOCTH MCKOMAEMbIX KUBOTHBIX U
pactenmit», wmojenp ammiukanus «llepekpect xpomocom», BiaxHble mnpenapatsl «Pa3Butue
HacekoMmoro», «Pa3BuTue msrymku», Mukpompenapar «Jlpo3zoduna» (Hopma, Myrauuud (Gopmbl
KPBUTHEB U OKPACKH TENa).

JlaGopaTopHble M MpaKTH4YecKue padoThbi:

JladopaTopuas padora Ne 1. «CpaBHEeHHE BUIOB 110 MOP(POJIOTUUESCKOMY KPUTEPUIOY.

JladopaTtopnass pabora Ne 2. «OmnmcaHwe TPUCIOCOOICHHOCTH OpraHu3Ma U €e
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU HA 3emule

JloHay4HBIEe IIPEJCTABIICHUS O 3apOKACHUM >KU3HHA. HaydHble TMIOTe3bl BOSHUKHOBEHUS KU3HU
Ha 3emuie: abuoreHe3 W MaHcnepMus. XUMHUYECKas 3BOJIONMA. AGHMOICHHBIM CHHTE3 OpraHUYeCKUX
BELIECTB M3 HEOPraHMYECKHX. OKCIEPUMEHTAIbHOE IOATBEPKICHUE XHMHUYECKOW HBOJIIOLUU.
HauanbHble stanel 6nonoruyeckoit spostounu. I'mnoreza PHK-mupa. @opmupoBanue MeMOpaHHbBIX
CTPYKTYp ¥ BO3HHUKHOBEHHE IpOTOKJIETKH. [lepBple KieTkm uM uX 3Boouusa. PopmupoBaHue
OCHOBHBIX I'DYIII KUBBIX OPIraHU3MOB.

PasBuTHe )xu3HM Ha 3eMile 110 3pam U nepuojam. Karapxeii.

Apxeiickag u npoTepo3oiickas 9pbl. Ilanmeosoiickas spa MW ee mnepuoabl: KeMOpHUIICKHIA,
OPIOBUKCKUU, CUTYPUICKUN, IEBOHCKHUI, KAMEHHOYT OJIbHBIN, IEPMCKHA.

Me3o030iicKas 5pa U €€ IepUoAbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo30JicKas 9pa U €€ MeprOIbl: N1aJI€0r€HOBbIN, HEOT€HOBBIN, aHTPOIIOI€HOBBIH.

XapakTepucTUKa KiIuMaTa M TeOJOTUYECKMX IpoueccoB. (OCHOBHBIE JTambl 3BOJIOLUU
PacTUTENILHOTO U KMBOTHOTO MHUpa. ApoMop(do3bl y pacTeHui U KUBOTHBIX. [losiBIeHue, pacuBer u
BBIMHUPAHUE TPYIII JKUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOro MHUpa Kak OTpaxeHHe 3BOIMIOLUU. OCHOBHBIE CHCTEMAaTHYECKHE
TPYIIIBI OPraHU3MOB.
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OBOJIOLMS YeNIOBEKA. AHTPONOJIOrUs Kak Hayka. Pa3BuTHe mpencTaBieHU O MPOUCXOXKICHUU
yenoBeka. Meroapl u3yueHus aHTponoreHe3a. CXoAcTBa W pas3jIMyMsl 4YEIOBEKA U JKUBOTHBIX.
CucremaTiueckoe N0JI0KEHUE YeI0BeKa.

JBrxymiie cuibl ((akTopsl) aHTponorenesa. HacinencrBeHHass H'3MEHUMBOCTh M €CTECTBEHHBIN
ot6op. OO1ecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYAUNA TPY/Ia, MBIIIJICHUE, PEYb.

OcHOBHBIE CTaJIMM W BETBU HBOJIIOIIMU YEJIOBEKA: aBCTPAIONUTEKH, UenoBek ymenblii, YenoBek
npsaMoxoaamui, Yenosek HeanaepranbCKkui, HYenosek pasyMmHbld. HaxoIKu MCKONaeMbIX OCTATKOB,
BpeMsl CYIIECTBOBaHMUsI, 00JIaCTh pacrpocTpaHeHusi, 00beM IrOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAHUSL.

Uenoseueckne packl. OCHOBHBIE OOJBIINE pachkl: €BpONEOHIHAs (€Bpa3uiicKkasi), HErpo-
aBCTpaJIONIHAsA (3xBaTOpHaIbHAA), MOHTOJIOMTHAS (a3maTcko-aMepUKaHCKas). UYeptel
MPUCTIOCOOJICHHOCTH TPEICTABUTENICH YeJOBEYECKUX pac K YCIOBUSM CYIIECTBOBaHHA. EIWHCTBO
yenoBedyeckux pac. Kputuka pacuszma.

HMemoncrpanum: [loprpersi: ®@. Penu, JI. Ilacrep, A.M. Omnapun, C. Mumnep, I'. FOpu, Y.
Hapsun. Tabmuusl u cxemsl: «Bo3HukHoBeHue CoiHEUHOM cucTeMbl», «Pa3BuUTHE OpraHHMYECKOro
Mupay», «PactutenbHas kinetkay, «KuBoTHas kierka», «[IpokapuoTnueckas kinetkay», «CoBpeMeHHas
CHUCTEMa OpraHuyeckoro wmupa», «CpaBHEHHE aHATOMMUYECKHX YEpPT CTPOEHHUS YeJoBeKa U
4ell0BeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MecCTa IaJ€OHTOJIOTUYECKUX HAaxXOJOK IPEJIKOB
COBPEMEHHOTO YeJIOBEKa», «/[peBHeimue moan», «JpesHue moan», «llepBbie COBpEMEHHBIE JTIOIN,
«YenoBeueckue pacoi».

ObopynoBanue: wmympku  «lIpoucxoxnenue  demoBeka»  (OIOCTBI  aBCTPAJONUTEKA,
MUTEKaHTPOIa, HeaHAepTaliblla, KPOMaHBbOHIIA), CIIENKM WIA H300paKeHUs KaMEHHBIX Opyaui
MEePBOOBITHOTO YeJOBEKa (KaMHHU-YOMIEphl, pyomsa, ckpebia), TEOXpOHOJOTHYecKas TabauIa,
KoJuteKIust «@OpMbl COXPAHHOCTH UCKOTIAEMBbIX KUBOTHBIX U PaCTEHUII.

JlaGopaTopHble M IpaKTH4YecKue padoTbi:

IIpakTuyeckas padora Ne 1. «3yyeHne HMCKOMAaeMbIX OCTATKOB PACTEHUH M >KHMBOTHBIX B
KOJUIEKLIHSIX».

IKCKYypcHusi «DBOJIOIUSA OPraHUYECKOTO MHpa Ha 3emie» (B €CTECTBEHHO-HAyYHBIN WM
KpaeBeTUECKHI MY3€il).

Tema 3. Opranusmbl M OKpY:Ka0Iasi cpeaa

OKoyorus Kak Hayka. 3aJaud W pasfielibl 3KOJIOTHU. MeToJpl 3KOJOIMYECKMX HMCCIIEJOBAHUN.
DKOJIOrH4ecKoe MUPOBO33PEHUE COBPEMEHHOTO YEI0BEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJIHAs, Ha3eMHO-BO3/YyIlIHAas, HIOYBEHHaA,
BHYTPUOPraHU3MEHHAs.

Okonornyeckue ¢axkrtopsl. Kiaccudukanus skonoruyeckux (GakTopoB: aOMOTHYECKHE,
OMOTHUYECKHE U aHTPOIIOreHHbIE. JlelicTBUE 3KOJIOrHUecKUX (PaKTOPOB Ha OPIaHU3MBI.

AbuoTtnueckue (akTophl: CBET, TeMIleparypa, BiaxHocTb. DoTonepuoausm. Ilpucnocobnenus
OpPraHu3MOB K J€HCTBHUIO aOMOTHUYECKHX (PaKTOPOB. brojoruueckue purMsl.

buotnueckue ¢axTopsl. Buasl OMOTHYECKUX B3aUMOJEHCTBUM: KOHKYPEHLMS, XUIHUYECTBO,
cumOuo3 u ero Qopmsel. Ilapasutusm, koomeparus, MyTyaau3M, KOMMEHCAIM3M (KBapTHPAHCTBO,
HaxJ1eOHMYeCTBO). AMEHCalu3M, HeWTpanu3M. 3HaueHue OMOTHYECKMX B3aUMOJEHCTBUH IS
CYIIECTBOBAHMsI OPIraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTEPUCTUKM  nomyyasauud. OCHOBHbIE — IOKA3aTelad  MOMYJIALMH:
YHUCIEHHOCTb, IJIOTHOCTb, POKAAEMOCTb, CMEPTHOCTD, NIPUPOCT, MUTpalus. JMHaMUKa YMCIEHHOCTU
MOMYJISILIUY U €€ PETYIISIUSL.

JdeMoHcTpanum:

Moptpertsr: A. I'ym6onbar, K.®. Pynse, O. I'ekkens.

Tabauubl u cxembl: kapta «lIpupoausie 30HBI 3emun», «Cpeabl oOMTaHUS OPraHU3MOBY,
«Doronepuoausmy, «llomynauun», «3aKOHOMEPHOCTH POCTa YUCICHHOCTU MOMYJSIUH UHPY30pUH-
Tyhenbku», «llumessie nenm.

JlabopaTopHble U IpaKTHYeCKHe padoThI:
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Jlaboparopuass pabota Ne 3. «Mopdoioruueckue 0COOCHHOCTH PAaCTEHUN M3 Pa3HBIX MECT
oOuTaHu».

JlabopaTopnasi pa6ora Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa».

IIpakTnueckas padora Ne 2. «[loxcyer NIOTHOCTH MOMYISIIMM pa3HBIX BUJOB PACTEHUID.

Tema 4. CooO1ecTBa U IKOJOrHYeCKHE CHCTEMbI

Coo0miecTBo opraHuzMoB — OuoreH03. CTpYKTyphl OHMOIICHO3a: BHIOBAsi, MPOCTPAHCTBEHHAS,
Tpoduueckas (nmumieBast). Buabi-nomuHanTel. CBs3u B OHOIICHO3E.

Okojnorydeckue cucreMmbl (3kocucreMmsbl). [lonstue 00 »sKkocucreMe U OHMOreOLEHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOAYLEHTHI, KOHCYMEHTHI, peayleHThl. KpyroBopoT
BEIIECTB U MOTOK HEPTUU B 3KOocHcTeMe. Tpoduueckue (MHUIIEBbIE) YPOBHU 3KOCHCTEMBI. [luieBpie
uenu u cetd. OCHOBHBIE TIOKa3aTelu >SKOCUCTEMbI: Ouomacca, HPOAYKIUSA. OKOJIOTMYECKUe
NUpaMHUIbl: TPOAYKLUHH, YHUCIEHHOCTH, Ouomaccel. (CBoilcTBa 3KOCHCTEM: YCTOMYHMBOCTD,
camoperymsnus, pasutue. Cykieccusl.

[Ipupoanble 3KOCHUCTEMBI. ODKOCHCTEMBI ©03€p M peK. OKOCHCTeMa XBOWHOIO WU
[IUPOKOJIMCTBEHHOTO Jieca. AHTPOTIOT€HHBIE YKOCHCTEMBI.

Arposkocuctembl.  YpOoskocuctembl.  buonornueckoe UM XO3MMCTBEHHOE  3HAauYEHUE
arpodKOCHCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak Qakrtop ycroWuuBoctd dKocucteM. CoxpaHeHHe OHOJOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B.U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB u crpykrypa o6uocdepsl. Kusoe
BemecTBO U ero pynakuuu. OcoGeHHOCTH Onochepsl Kak rio0ambHOM 3KOCHCTeMbl. JIMHAMUYeckoe
paBHOBecHe U oOpaTHast cBsI3b B buocdepe.

KpyroBopoTsl BemecTB u OHOr€OXMMHYECKHE IHMKJIBI 3JEMEHTOB (yriepoja, asoTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIITH.

UYenoseuecTBo B Onochepe 3emiin. AHTpONOreHHbIe U3MEHEHUs B Ouocdepe.

['moGanbpHBIE SKOJIOTHYECKUE TPOOTIEMBI.

CocymiecTBoBanue mOpupoasl U uejoBeuecTBa. CoxpaHeHue OHMOpa3sHOOOpazus Kak OCHOBa
ycroiunBoct Ouocdeprl. OCHOBa palMOHANIBHOTO YIPaBICHUS] MPUPOJHBIMH pecypcamMu M HX
ucrnoJib3oBanue. JloCTikeHus: OUOIOTHH U OXPaHa MPUPOIBI.

JdemoHcTpaumuu:

Moptperni: A.JI. Tencnu, B.H. Cykaues, B.1. Bepnanckuii. Tabmumsl u cxemsbl: «llumessie
uenu», «buoneHos3: cocraB u cTpykTypan, «lIpuponnsie coolmectBa», «llenu mnuTaHUNY,
«DQxosiornueckas nupamunay, «buocdepa m uenosex», «IKOCHUCTEMA HIHMPOKOJUCTBEHHOTO JIECay,
«QxocucTeMa XBOMHOrO jeca», «buouenos BogoeMay, «ArpoueHosy, «[IpuMepHbie aHTPOTOTeHHbBIE
BO3JICHCTBUSL Ha MPHUPOAY», «BaxHeillne MCTOYHMKHM 3arps3HEHHs] BO3AyXa M TPYHTOBBIX BOJ,
«[louyBa — BakHeHIIas cocTapisomas Ouocdepr», «DakTophl Aerpaganuu mousy, «llapHUKOBBIN
abdekT», «DakTophl paAMOAKTUBHOTO 3arpsisHeHus Ouocheps», «OOmmas crpykrypa Ouocdepbi»,
«Pacmpoctpanenue xu3Hu B onochepe», «O30HOBBIN dKpan Ouocheps», «KpyroBopoT yriepoaa B
ouochepe», «KKpyroBopoT azora B mpupoie.

OOGopynoBanmne: Mojenb-ammukanus «Tunuunble OuONEHO3B», repOapuii «PacTuTenbHbIE
coobmiecTBay, koyuekuu «buoiieHo3», «BpenuTen BaKHEHIINX CENbCKOXO3SIICTBEHHBIX KYIBTYpPY,
repOapuu M KOJIJIEKIIMU PACTEHUN U KUBOTHBIX, MPUHAIEKAIINE K PAa3HBIM SKOJOTHYECKUM TPpYIIaM
onHoro Buzaa, Kpacuas kaura Poccuiickoii @eneparuu, n300paxeHUs OXpaHIEMbIX BUIOB PACTCHHIMA
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