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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke MporpaMMmbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS OIpEACIICHUS
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHoro mnpeamera «buonorus» cocTaBuiIu:
koHuentyanpable nojoxenns @I'OC COO o B3anuMo0OOYCIOBIEHHOCTH LENEH, COJEpKaHMS,
pe3ynbTaToB OOyueHUsi U TPeOOBAHUU K YPOBHIO MOATOTOBKH BBIMYCKHHUKOB, MOJOXKEHHUS 00
o0UIMX LEeNsIX M MPUHIUINAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CUCTEMbI CPETHEr0
obuiero odbpaszoBanusi B Poccuiickoit @enepanyiy, a Takxke MOJIOXKEHUS O crienuduke OUoIoruu,
e 3HAUYECHUU B TMO3HAHMM KUBOW MPHUPOABI U 00ECIEYEHHH CYIIECTBOBAHUS 4YEJIOBEUECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM MOJIOKEHUSM, OIIPEeNICHbl OCHOBHBIC (DYHKITHH IPOTPAMMBI I10
OuoJsioruu u €€ CTpyKTypa.

[Tporpamma mo OGuonoruu AaéT MPEICTaBICHUE O TEeNIX, 00 o0mIeit cTpareruu 00ydeHus,
BOCIIUTAaHUSI M Pa3BUTUS OOy4aroIIUMXCs CpeAcTBaMu y4yeOHoro mpeamera «buonorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpPY, pachpeleieHHue o
paszenaM W TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATeNbHOCTh M3yYeHHUs y4eOHOro Marepuana C
Y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, TOTUKM 00pa30BaTEIbLHOTO Mpolecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYarouXCs.

B mporpamme 1O OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBAaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANPEJMETHBIM M MPEIAMETHBIM pe3ylibTaTaM O0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/YUeOHBIX NEHCTBUN 00OYUJaIOMIUXCS TIO
OCBOEHUIO COJIEPKaHUs OMOJIOTMYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif YpOBEHb) peain30BaH MPUHIIHUII
MPEeMCTBEHHOCTH B HW3Y4YeHMH Ouosiorud, Omarojmapss 4eMy B HEW MpocMaTpuBaeTCs
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHUI, CBSI3aHHBIX C (POPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILUICHUS,
OpeACTaBIeHUH O 370pOBOM oO0pa3e KU3HM U OCEpeXHbIM OTHOILIEHHEM K OKpyXarolen
npupoHoii cpene. [losTomy HapsAy ¢ U3y4eHHEM OOIIEOMOTOTUUECKIX TEOPUiA, a TAKKE 3HAHUN
O CTPOEHUM JKHMBBIX CHCTEM pa3HOTO pPaHTa M CYIIHOCTH OCHOBHBIX NPOTEKAIOIUX B HHUX
IIPOIIECCOB B IPOTPaMMe 110 OMOJIOTHH y/IeJIEHO BHUMAaHUE HCIIOb30BAaHUIO TIOTYYEHHBIX 3HAHUH
B TIOBCEJHEBHOW KHM3HM Ui PEHICHUS TNPHUKIAIHBIX 3a7ad, B TOM YHCIE: MPO(UIAKTHKH
HACJICICTBEHHBIX ~ 3a00NIieBaHUN  YeNOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTHPOBAHUSA,
000CHOBaHMS KOJOTMUYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpY’Karollel NMPUpPOIHON cpese,
aHaIM3a BIMSHUS XO3AWCTBEHHOM [EATENHHOCTH YENIOBEKAa Ha COCTOSHUE MPUPOTHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHHUMAHMS K MPUKIAJTHON HAMpPaBIEHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUSHHsI YCIOBUHM Ul pEeIIeHUs
OJTHOW M3 aKTyaJbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpask MpeAroiaraet
dopMmupoBaHUE y O0YYarOIUXCS CIIOCOOHOCTH afanTHPOBAThC K W3MEHEHUSM TUHAMHUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHMMaeT BaxHoe Mmecto. OHa
obOecrieunBaeT (GoOpMUpPOBaHHE y OOYUAIOIIUXCS TPEACTABICHUNA O HAyYHOW KapTHHE MHPAa,
pacmupsieT ¥ 00001IaeT 3HaHUS O )KUBOU MPUPOAE, €€ OTINIUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpTaHHW3aIllMi M OHBOJIOLUU, CO3MaET YCIOBUSA JUIA: TO3HAHUS 3aKOHOB JKUBOH MPUPOIHL,
dbopmupoBanus (PYHKITMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
KHU3HH, YKOJIOTUIECKOTO MBIIUICHUS, [IGHHOCTHOTO OTHOIICHHUS K )KHBOH MPHUPOJIE U YETIOBEKY.



bonpioe 3HaueHue OHONOTUS HMMEET TaKkKe Ul pPELICHWs BOCHUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeIHEero oouiero oopa3oBaHus, COUaTU3auu odyJaromuxcs. M3ydenne
Ouonoruu obecrnednBaeT ycaoBus s (OpPMUPOBAHUS HHTEIUIEKTYalIbHBIX, KOMMYHHKAIIHOHHBIX
U HMHQOPMAIIMOHHBIX HABBIKOB, JCTETHYECKOM KYIbTYpBl, CIIOCOOCTBYET HWHTETpaluu
OMOJIOTMYECKUX 3HAHMUM C MPEACTaBICHUAMHU U3 JPYrHX y4eOHBIX NPEIMETOB, B HaCTHOCTH,
¢u3uku, xumuu U reorpaduu. HazpanHble MON0XKEHUS O NpeAHAa3HaYeHUH Y4eOHOro Ipeamera
«buonorus» cocraBuIM OCHOBY JUISl ONPEAEICHUS IOJX0/10B K 0TOOPY U CTPYKTYPHUPOBAHUIO €r0
COJIepKaHuUs, IPEICTABIEHHOr0 B IpOrpaMMe o OHOJIOTHH.

OT100p coneprxkanus yueOHoro npeamera «buoaorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
HO3ULHUN KyJIBTYpOCOOOPA3HOTO MOAX0/A, B COOTBETCTBHH C KOTOPHIM OOYYarOMIMECs JAOJDKHBI
OCBOHUTH 3HAHMS M YMEHHs, 3HAUUMbIE s (popMUpOBaHUs OOIIEH KYIbTYpHI, ONpEACsIomne
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCEHEBHOM XKU3HU U MPAKTUUECKOU naesaTesbHOCTH. Ocoboe MECTO B 3TOM cHUCTEeMe 3HAHUU
3aHUMAIOT 3JEMEHTBl COJEp)KaHUs, KOTOpble CIIy)KaT OCHOBOM i  (OPMHPOBAHUSA
IIPEICTaBICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpPHUEHTALUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'YMAaHU3AMH OHMOJIOIHYECKOr0 00Opa30BaHMsL.

CrpyKTypupoBaHHE COJepKaHus y4eOHOro MaTepuaja B NporpaMMe IO OHOJIOTUU
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMUYUTENIbHBIX OCOOEHHOCTAX
YKUBOM IPUPOJIBL, 0 €€ yPOBHEBOM OpPraHU3alliy U 3BOJIIOIUH. B COOTBETCTBUY C 3TUM B CTPYKTYype
yuebHoro npeamera «buonorus» BbAEIEHBI CIEAYIOUINE COAepkKaTellbHble JIMHUU: «buonorus
KaK Hayka. MeToJibl Hay4yHOro ro3HaHusm», «Kierka kak Ouonornyeckas cucremay, «Opranusm
Kak Ouonorunyeckas cucrema», «CucteMa 1 MHOrooopa3ue OpraHn4eckoro Mupa», «9BOJIOLUS
JKUBOU NPUPOABD», « IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTI».

Ilenps u3ydyeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM ypOBHE — OBJIAJICHUE
00y4aromyUMHUCS 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3allMM HUBBIX CHUCTEM
pasHoOro paHra u npuoOpeTeHre YMEHHI MCII0JIb30BaTh 3TU 3HAHUS I TPAaMOTHBIX JeHCTBUH B
OTHOIIEHUH O0OBEKTOB >KMBOW IIPUPOJIBI U PELLICHUS Pa3INYHBIX )KU3HEHHBIX IIPOOJIEM.

JlocTuxkenue 1enu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOEHHUE 00Y4aIOIUMHUCS CUCTEMbI 3HaHU 0 OMOJIOTHYECKUX TEOPUSIX, YUCHHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, TMpaBWJaX, CIYXKallMX OCHOBOM i (hOpMUpPOBaHMSA
IIPEJCTaBICHUA O €CTECTBEHHO-HAYYHON KapTUHE MHUpPAa, O METOJAaX HAay4yHOIO IO3HaHUS,
CTPOEHUHU, MHOT000pasMM U OCOOCHHOCTSAX JKHMBBIX CHUCTEM pA3HOTO YPOBHS OpraHHU3aluH,
BBIJIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX HCCIEI0OBAHUAX B OMOJIOTHUH;

dopMupoBaHHe Yy OOyYaromMXCsl IO3HABATEIbHBIX, MHTEIUIEKTYalIbHBIX W TBOPUECKHUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHMH HAayYHBIX B3IJISJIOB,
ueH 1 MOIX00B K U3yYEHHIO KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3aIiy;

CTaHOBJIEHHE Yy OOydaromuxcsi oOumel KyabTyphl, (QYHKIMOHAJIBHON TIpaMOTHOCTH,
pa3sBUTHE YMEHUH OOBSACHATH M OLEHHUBATH SIBICHHS OKPYXAIOIEro MUpA KUBOW MPHPOJIBI Ha
OCHOBAHMU 3HAHHH U OMBITA, MOJYYSHHBIX IPU U3yYEHUH OUOJIOTUH;

dopmupoBaHUe y 00yYarOmUXCS YMEHMH MJUIIOCTPUPOBATH 3HAYEHHE OMOJIOTHYECKHX
3HAHUW B MPAKTUYECKOW MAESITEIBbHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;



BOCIIUTaHHE YOCKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHS YEIIOBEKOM >KHBOM IPHPOIHI,
HE00X0UMOCTH OEpPEKHOTO OTHOIICHHSI K HEW, COOMIOIEHUS] STUYECKUX HOPM TIPU MPOBEACHUN
OMOJIOrMYECKHUX MCCIICIOBAHUM;

OCO3HAHHE [EHHOCTU OMOJIOTMYECKUX 3HAHWMA JJISl TIOBBIIICHUS YPOBHS SKOJOTHYECKOU
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,

NpPUMEHEHHE MPHOOPETEHHBIX 3HAHWUM W YMEHUI B MOBCEJIHEBHOW >KU3HU JUIS OLECHKU
MOCJICICTBHI CBOEW JICATEIILHOCTH I0 OTHOIICHUIO K OKPYXKAIOIIEH cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHUE U COOIOICHUE Mep TPODHUIAKTHKY 3a001eBaHUT.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydyaemas Ha 0a30BOM YpOBHE,
SIBIIIETCSL O0S3aTENBHBIM YYEOHBIM TPEIMETOM, BXOMISIIMM B COCTaB MPEIMETHOW 001acTh
«EcTecTBEeHHO-HAYYHBIC ITPESIMETHI.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YPOBHE CPEIHEro 00Imero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 knacce — 34 gaca (1 yac B Henento), B 11 kiacce — 34 gaca (1 gac B Henento).



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA BA30BOM YPOBHE CPEJJHET'O OBIIIET'O OBPA3OBAHUA

Cornacho ®I'OC COOQO, ycraHaBnuBaroTCs TpeOOBaHUSA K pe3ylIbTaTaM OCBOCHUS
00yJarIUMHUCS TIPOrpaMM CPEIHEro 00IIero 00pa3oBaHuUs: JTUYHOCTHBIM, METAIIPEIMETHBIM U
IIPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIHMYHOCTHBIX pE3yJbTaTOB OCBOEHHUS mpeameTa «bHOJOTUsS» BBIAEIEHBI
CICYIOINE COCTABIAIOIINE: OCO3HAHME OOYYAIOIIMMHUCS POCCUHUCKOH  Tpa)kIaHCKON
WUJCHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOIPENEIIEHUIO,
HAIMYUE MOTHBAIIMM K OOY4YEHHWIO OWOJIOTHH, IIEJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXACHHUI JTMYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEH M MCTOPHUECKUX TPAIUILUN pa3BUTHUS
OMOJOTrUYECKOr0 3HAHUS, TOTOBHOCTh M CLIOCOOHOCTH 00Y4YaIOIINXCsl PYKOBOACTBOBATHCS B CBOEH
JESITEIIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMU, MPUCYIIUMHU CHCTEME OHOJIOTHYECKOTrO
o0pa3oBaHus, HATUYME YKOJIOTUYECKOTO MPAaBOCO3HAHMS, CTIOCOOHOCTH CTaBUTH LIETTU U CTPOUTH
JKU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pe3yNbTaTbl OCBOCHHS MpeameTra «buosiorus» NOCTUTaroTCs B €IUHCTBE
y4eOHOM M BOCHUTATEIBHOU NEATEILHOCTH B COOTBETCTBUM C TPAJAMIIMOHHBIMU POCCUMCKUMU
COLUMOKYJIbTYPHBIMU, UCTOPHYECKUMHU U AYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, MPUHITHIMU B
oOmiecTBe MpaBUJaMH U HOPMaMu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlEccaM CaMOIO3HAHUS,
CaMOBOCIIUTAaHUSA M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEH MO3ULMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplIeMy IOKOJIEHHUIO, B3aUMHOI'O
YBaXEHHS, OEpEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEQUI0O W  TPaJUIUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickont Penepanuu, NpUpoae U OKPYKarollen cpele.

JlugHOCTHBIE Pe3yJIbTaThl OCBOCHUS Y4eOHOTrO mnpeamera «buosiorus» MOKHBI OTpaxaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMENA JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHUEHTAIlMM, T[IO3UTUBHBIX BHYTPEHHUX
yOEXKJIEHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOr0O  00IIecTBa,
pacClIMpEHHE KU3HEHHOIO OIbITA W OMNbBITA JAESATEIBHOCTH B IPOLECCE pEeATU3alMU OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCcKOro BOCIMTAHUS:

c(OPMUPOBAHHOCTh TPAXKITAHCKON MMO3UIUN OOYyJaIOMEerocss Kak aKTUBHOTO U

OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

— OCO3HAaHHUC CBOMUX KOHCTHTYLHMOHHBIX ITPpaB U 065[33HHOCTGI>1, YBAXXCHHUEC 3aKOHa U
IIPABOITOPSIJIKA;

— TOTOBHOCTH K COBMECTHOU TBOp‘ICCKOfI ACATCIIBHOCTH IIpHU CO3JaHUU y‘—Ie6HBIX
ITPOCKTOB, pEeIICHUN y‘-Ie6HBIX u IIO3HABATCIIbHBIX 3ajaa4, BBITIOJTHEHU N
OMOJIOTUYECKHX YKCIIEPUMEHTORB;

— CIOCOOHOCTH OMpENENsATh COOCTBEHHYIO IO3WIIMIO 1O OTHOIIEHUIO K SIBICHHUSIM

COBPEMEHHOM KU3HU U OOBSICHSATH €€;



YMCHHUC YUYUTBIBATL B CBOHUX JIeNCTBUAX HGOGXOI[I/IMOCTB KOHCTPYKTUBHOT'O
B3aHMOHCﬁCTBHﬂ J'IIOI[Cﬁ C pa3sHbIMH Y66)KI[6HI/IHMI/I, KYJIBbTYPHBIMH LECHHOCTAMHU U
COoHaJIbHBIM ITOJIOKECHUEM,

TOTOBHOCTbL K COTPYAHUUYCCTBY B IMPOLECCEC COBMCCTHOI'O BBIITOJIHCHUSA y‘le6HBIX,
IMO3HAaBaTCIbHBIX W HMCCICAOBATCIBCKUX 3aad, YBAXUTCIBHOI'O OTHOLICHHA K
MHCHHUIO OIIIIOHCHTOB IIPpHU O6CY)KI[CHI/II/I CIIOPHBIX BOIIPOCOB 0M0JI0rMYECKOTO
COACPpIKaHUA,

T'OTOBHOCTH K FYMaHHTapHOﬁ u BOHOHTépCKOﬁ ACATCIBHOCTH,

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c()OPMUPOBAHHOCTh POCCHMCKOW TPAXKIAHCKOH HMISHTUYHOCTH, MaTPHOTU3MA,
YBa)KE€HUS K CBOEMY HapOJy, UyBCTBA OTBETCTBEHHOCTH Iiepes PonnHoM, ropaoctu
3a CBOM Kpai, cBOo PojuHy, CBOM $I3BIK WM KYJbTYPY, MPOLLIOE U HACTOSIIEE
MHOT'OHALIMOHAJIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEAUI0O U MaMSITHUKAM IPUPOJIBI,
JOCTH>KEeHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;
CIOCOOHOCTh OILICHMBATh BKJIAJ POCCUHUCKHX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE
OMOJIOTHH, TOHUMAHHUS 3HAYEHUS OMOJOTMM B TIO3HAHWUU 3aKOHOB MPHUPOIBI, B
JKU3HU YEJIOBEKa M COBPEMEHHOI0 00IIEeCTBa;

unenHas yOeKIEHHOCTh, TOTOBHOCTh K CIyXEeHHI0O U 3amure OTtedecTna,
OTBETCTBEHHOCTb 3a €T0 CYIh0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MIOBEICHHMS;
CIIOCOOHOCTh  OIICHMBATh CHUTYallMI0O M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B OCTPOCHHUE YCTOMYMBOTO OYIyIIEro;
OTBETCTBEHHOE OTHOIICHUE K CBOMM DPOJMTENSAM, CO3JAaHUI0 CEMbUM HAa OCHOBE
OCO3HAHHOTO TIPUHATHS I[IEHHOCTEH CEMEMHOM JKM3HHM B COOTBETCTBUH C
TpaguuusMu HapoaoB Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

5)

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIIOYas OSCTETHUKY ObITa, HAYyYHOIO U
TEXHUUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUI;
[IOHUMaHUE HYMOLMOHAIBHOIO BO3AECUCTBUSA KUBOM IIPUPOABI U €€ LICHHOCTH;
TOTOBHOCTB K CAMOBBIPAKCHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE IIPOSIBIIATD
KaueCcTBa TBOPYECKOM JINYHOCTH;

¢puznuyeckoro BOCNUTAHUSA, (GOPMHUPOBAHMS  KYJbTYPbl 3A0pPOBb W

IMOIIMOHAJIBHOI'0 6J13FOHOJ1y‘ll/[512

NOHMMaHME U peau3alys 3A0poBoro M Oe3omacHOro obpasza XKM3HM (30pOBOE
NUTaHUE, COOJII0/ICHHE TUTHEHNYECKUX TPaBUII K HOPM, cOalaHCUPOBAHHBINA PEXXKUM
3aHATUA W OTAbIXa, peryispHas (¢u3nueckas aKTHUBHOCTB), O€pexHOro,
OTBETCTBEHHOI'O U KOMIIETEHTHOTO OTHOIIEHHUSI K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;



NOHMMaHHME LIEHHOCTH MPaBWJI MHIUBUIYATFHOTO U KOJUIEKTUBHOTO 0€301acHOr0
IIOBEJICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOIEH;

OCO3HAHHME TMOCIEACTBHIA W HENPHUATUS BPEAHBIX NpPUBbIUEK (YHOTpeOsIeHus
QJIKOT0J1s1, HAPKOTUKOB, KypEeHHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZy, OCO3HAaHUE LIEHHOCTH MaCTepCTBa, TPYA0JI00HE;

TFOTOBHOCTb K QKTUBHOM JIEATEIBHOCTM TEXHOJIOTMYECKOH M  COLUAIbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHULIMUPOBATh, INIAHUPOBATH U CAMOCTOSITEIHHO
BBITOJIHATH TAKYIO IS TEIbHOCTD;

UHTEpEC K pa3IU4HbIM cdepamM MpodhecCUOHAIBHOW JAEATeNbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymiedl mpodeccun ©  pealn30BBIBATH
COOCTBEHHBIE )KM3HEHHBIC TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO M caMOOOPAa30BaHUIO HA MPOTKEHUU
BCEH >KU3HHU;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

9KOJIOTHYECKHU 11esIeco00pa3Hoe OTHOUIEHHE K MPUPOJIE KaK UCTOYHMUKY JKU3HU Ha
3emiie, OCHOBE €€ CYIIeCTBOBAHMS;

NOBBIIIEHUE  YPOBHSA  JKOJIOTMYECKOM  KyJIBTYpbl: IPUOOpPETEHHE  OIbITa
IUIAHUPOBAHMUsI ITIOCTYIKOB U OLEHKHM HX BO3MOXHBIX HOCIEICTBUM IS
OKpY’Karollel cpesibl;

0CO3HaHME II100abHOI0 XapaKTepa SKOJOrMYECKUX MPoOIeM U yTeH UX pelIeHus;
CIOCOOHOCTh MCIOJIB30BATh MPUOOpPETaeMbIe TP M3YYCHUU OMOJIOTHH 3HAHHS U
YMEHUS ~ OpU  pelleHuH  mpolseM,  CBSI3aHHBIX  C  palMOHAJIbHBIM
IPUPOJONOIb30BaHNEM  (cOoONIOieHHe  MpaBWJl  IOBEICHHUS B IPUPOAE,
HalpaBJIEHHBIX Ha COXPAaHEHHE pAaBHOBECHS B DKOCHUCTEMaxX, OXpPaHy BHJIOB,
IKOCHCTEM, Orochepsl);

AKTMBHOE HENPUATHE IEHUCTBUH, NPUHOCIIIUX BPEN OKPYKAIOIIEW NPUPOIHON
cpezie, yMeHHe MPOrHO3UpOBaTh HEOJIAroNpHUATHBIE HKOJOTHUECKUE TOCIEICTBUS
HpeANpUHUMAeMbIX IeHCTBUI U NTPeI0TBpaIlaTh UX;

HaJIMYUe Pa3BUTOr0 IKOJIOTUYECKOTO MBIIIUICHHUS, SKOJIOTHYECKON KYJIbTYpPBI, ONbITA
JeSITeIbHOCTH SKOJIOTMYECKON HAIPaBICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS UMU
B I103HABaTEJIbHOM, KOMMYHMKATHBHOM M COLMAJBbHOW IMpaKTHKE, TOTOBHOCTH K
Y4YacCTHIO B IPAKTUYECKOMN JEATEIIbHOCTH 3KOJIOIMYECKON HalpaBIeHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HayKH M OOIIECTBEHHOH NMPaKTHUKH, OCHOBAHHOTO Ha JHAaJore KyJbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;
COBEpUICHCTBOBAHUE SI3bIKOBOM M YHUTATEIbCKOM KYNbTYpbl Kak CpEICTBa
B3aMMOJEHCTBUS MEKIY JTIOAbMH U ITO3HAHUS MUPA;

MOHMMaHUe crietnGUKN OMOIOTHH KaKk HayKH, OCO3HaHUS €€ posiu B GOopMHUpOBaHUH
PalMOHATIBHOTO HAyYHOT'O MBINUICHUS, CO3/IaHUM IIEIOCTHOTO MpEICTaBIeHUs 00
OKpY’KaloIIeM MUpPE KaK O €IUHCTBE MPUPO/IbI, YETIOBEKA U 0OIIECTBa, B O3HAHUU



IPUPOJHBIX 3aKOHOMEPHOCTEH M pEeIIeHUU MpoOJIeM COXpaHEHHs] MPHUPOIHOTO
paBHOBECHS;

— yOexXIEHHOCTb B 3HAYUMOCTU OWOJNOTMM MJii COBPEMEHHOW I[MBUIIM3AINU:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHUS MEIUIUHBI, CO3JIAaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTH, CIMOCOOHBIX  pemaTb pPeCcypCcHble MPOOJIEMBbI  Pa3BUTHUA
4eJI0BEYECTBA, IMOMCKA MyTeH BBIXOJA U3 TTIOOANBHBIX SKOJOTHYECKUX MpoOiIeM U
obecrieyeHns  mepexofa K  YCTOHYMBOMY  DPa3BUTHIO,  PALMOHATIBHOMY
UCTIOJIb30BAaHUIO TPUPOAHBIX PECYpcoB U (OPMUPOBAHHMIO HOBBIX CTaHAAPTOB
KU3HU;

— 3aMHTEPECOBAHHOCTb B MOJYYCHUU OMOJIOTMYECKHX 3HAHUM B LENAX MOBBIIICHHS
o01el KyJabTypbl, €CTECTBEHHO-HAyYHOH TPAaMOTHOCTH, KaK COCTAaBHOW 4YacTH
(YHKIMOHATIBHON TPAMOTHOCTH OOydaroummxcsi, (GpopMupyeMOW MHpHU H3YYECHUH
OHOJIOTHH;

— TOHMMaHHWE CYIIHOCTH METOJIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX,
CIOCOOHOCTH HCHOJIB30BaTh IMOJydaeMble 3HAHUS U1 aHaiu3a M OOBSICHEHUS
SBIICHUH OKPYKAIOIIEro MUPa U MPOUCXOSAIINX B HEM U3MEHEHHM, yMEHUE JeNIaTh
000CHOBaHHBIE 3aKIIIOUEHHUSI HA OCHOBE HAyUHBIX (PAKTOB M UMEIOIINXCS JaHHBIX C
LEJbIO TOJTYYeHHSI TOCTOBEPHBIX BHIBOJIOB;

—  CIIOCOOHOCTH CAaMOCTOSITENILHO UCTIOIB30BaTh OMOIOTHYECKHIE 3HAHUS JIsl PEIICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSIX;

— OCO3HAaHWE IICHHOCTH HAay4YHOW JESITEeIbHOCTH, TOTOBHOCTh OCYIIECTBIISTH
MPOCKTHYIO M UCCIIEIOBATEILCKYIO I TEFHOCTh HHANBUIYaIbHO U B TPYIIIIE;

— TOTOBHOCTbH U CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO M CaMO0OOPa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHWUM 1O OHOJOTHMM B COOTBETCTBUU C
KU3HEHHBIMH TTOTPEOHOCTSIMH.

METAINPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ylbTaThl OCBOEHHs yuyeOHOro mpeamera «bHOJOTHs» BKIIIOYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33pEHMSI OOYYAIOIIMXCS  MEKIUCLUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHON KapTUHBI MUpa
n CHGHI/I(l)I/IKy MCTOAOB IMO3HAHUA, UCITIOJB3YCMbBIX B €CTCCTBCHHBIX HAayKax (BCHI@CTBO, SHEpru-,
ABJIEHUE, TPOLECC, CHUCTEMa, HAay4HbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCIeOBaHNE, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYIrHX), YHUBEpCaJIbHBIE
yueOHble JeiicTBUs (MO3HABaTeNbHbIE, KOMMYHUKATUBHBIE, PErYJIATUBHBIE), 00eCIeunBalone
¢dopmupoBaHre (HYHKIMOHAIBHOW I'PaMOTHOCTH M COLMAIBHOM KOMIETEHLUH OO0yJaromuxcs,
CIIOCOOHOCTh o0y4aromumxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCLUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON ITPAKTHKE.

MeranpeaqmMeTHble pe3yabTaThl OCBOCHMs INPOrpaMMbl CPEeJHEro o0Iero oOpa3oBaHUsS
JOJIKHBI OTpaXXaTh:

OBJIalIeHI/le YHUBEPCAJIBbHBIMHA y‘leﬁﬂbIMl/l NMO3HAaBAaTCJIbHBIMHU ZIeﬁCTBHHMH:

1) 6a3oBbIe JOrHYEeCcKHE TeHCTBHUS:



CaMOCTOSITENILHO (DOPMYITHPOBATh U AKTYAIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh TP OCBOCHUM 3HAHUI MPUEMBI JIOTHUECKOTO MBIIIUICHUS (aHAIHN3a,
CHUHTE3a, CpaBHEHMs, KiIacCHPUKAIMK, O00O0OIIEHUs), PACKPBIBATh CMBICT
OMOJIOTUYECKUX MOHATUHN (BBLACIATH MX XapaKTEepHbIE NMPU3HAKH, YCTAaHABIUBATh
CBSI3M C JPYTUMHU MOHATHIMH);

OTIPEICIIATH LEH e TEIBHOCTH, 3a/1aBast MapaMeTPhbl K KPUTEPUH UX JOCTHKCHUS,
COOTHOCHUTD PE3yJIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TIOHSATHUS ISl OOBSICHEHUS (DAaKTOB U SIBIICHUH JKUBOM
TIPUPOJIBI;

CTPOUTH JIOTHYECKHE PACCYKICHUS (MHIYKTUBHBIC, NEAYKTHUBHBIC, IO aHAJIOTUN),
BBISIBJISITH 3aKOHOMEPHOCTH W TPOTHBOPEYUS B PACCMATPUBACMBIX SBJICHHSIX,
(GbOopMyIUPOBATh BEIBOJIBI M 3aKITIOUCHHUS,

MPUMEHSTh CXEMHO-MOJENbHBIE CpEACTBAa MJsl MPEACTABICHUS CYIIECTBEHHBIX
CBS3¢H W OTHOIICHWH B W3y4aeMBIX OHMOJOTMYECKHX OOBEKTaX, a TaKKe
MPOTUBOPEUYHMI Pa3HOTO POJA, BBIIBICHHBIX B PA3IMYHBIX HH(DOPMAIIMOHHBIX
UCTOYHUKAX;

pa3zpabarbiBaTh IUIAaH peEHICHHS] MPOoOJIeMBbl C YY4ETOM aHAlU3a WMEIONIUXCS
MaTepUaIbHBIX H HEMaTEePHATBHBIX PECYpPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh, OILEHUBATh COOTBETCTBHE PE3YJIHTATOB
EJISIM, OIICHUBATh PUCKHU TIOCTICICTBHIA JESATCILHOCTH,

KOOPJIMHHUPOBATh U BBHIMOJIHATH pabOTy B YCIOBHUSX PEaAbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCJIEA0BATEILCKHE IEHCTBHS:

BJIQ/IETh HAaBBIKAMU Y4€OHO-HCCIIEIOBATENbCKOM U IMPOEKTHOM JesITeTbHOCTH,
HaBbIKAMU  pas3pelleHuss MpoOsieM, CHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY ITOMCKY METOZOB PEIICHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
pa3IMYHBIX METOJOB ITO3HAHUS;

HCIIOJIB30BAaTh Pa3JIMYHbIE BUABI JEATEIbHOCTH IO MOJYYEHUIO HOBOTO 3HAHMUS, €TO
UHTEpHpeTalnu, Npeodpa3oBaHUIO U MPUMEHEHHUIO B YYEOHBIX CHUTYallUsiX, B TOM
YHCIIe MIPU CO3/IaHUM YUEOHBIX U COIMATIBHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIM THI MBIIIJICHUS, BIAJETh HAYYHOH TEPMHUHOJIOTHEH,
KIIFOUEBBIMH MTOHATUAMHU U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a]1a4H B 00pa30BaTEIbHON AE€ATEIbHOCTH
U )KMU3HEHHBIX CUTYALIUSX;

BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U M aKTyaJlu3UpOBaTh 3aJauy, BbIIBUTaTh
TUIIOTE3y €€ pEelIeHus, HaXOOUThb AapryMeHThl Ui JO0Ka3aTelbCTBA CBOUX
YTBEPKACHUI, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

AQHAIN3UPOBATh IOJYUYEHHBIE B XOJE PEUICHMs 3aJauyd pe3yJIbTaTbl, KPUTUUECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JAaBaThb OICHKY HOBBIM CUTYyallUAM, OICHHUBATb HpI/IO6pCTéHHBII71 OIIBIT,



OCYILECTBIIATH LI€JICHANIPABIICHHBIH MMOMCK MEPEHOCA CPENICTB U CIIOCOOOB JIeHCTBUA
B IIPO()eCCHOHANBHYIO CpeNy;

YMETh TMEPEHOCHUTh 3HAHUS B I[IO3HABATEIbHYI0 W MPAKTUYECKYIO O00JacTu
KU3HEJCATECIIBHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE UJIEH, TIPEUIaraTb OPUTHHAIBHBIE IOAXOAbI U PELICHHUS], CTABUTh
Ipo0OJIEMBI U 3a/1a4M, JOMYCKAIOUIUE aJIbTEPHATUBHBIE PEIICHNUS.

3) padorta ¢ nngopmanmeii:

OPUCHTHUPOBAThCSI B PA3JIMYHBIX HCTOYHHMKAX WHpopManuu (TEKCTe y4eOHOTo
nocoOusi, HAyYHO-TIOMYJISIPHOW JHTEepaTrype, OWOJOTMYECKUX CIIOBapsix |
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3zax NaHHBIX, B VIHTepHETE), aHAIM3UPOBATH
WH(GOPMAIIHIO PA3IUYHBIX BUJIOB U ()OPM MPECTABICHUS, KPUTUUYECKU OICHUBATH
e€ I0OCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTH;

(bopMyITHPOBATh 3aIIPOCHI U MPUMEHSThH PA3JIMYHBIC METOJIbI IIPU TTOUCKE U 0TOOpE
Omonornveckoi nHGOpMaIuu, HeOOXOIUMOM IS BHIITOJIHCHUS YUSOHBIX 3a/1a4;
npuoOpeTaTh  ONBIT ~ HCHOJB30BaHUSA  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO MICIIOIB30BAHUS PA3TMIHBIX
MTOWICKOBBIX CHCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTHUMAIbHYIO (DOpPMY TpPEICTaBICHUS OHOIOTHYECKON
uH(popMaluu (cxemsl, rpaduKH, JUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYToe);
UCIIOJIb30BaTh HAYYHBIN SI3bIK B KA4ECTBE CPEICTBA MPH pabOTe ¢ OMOJIOTUYCCKON
UHpOpMaLIKEH: TPUMEHATh XUMUYECKHE, (PU3HMUECKUEe U MAaTEMAaTUYCCKUE 3HAKH U
CUMBOJIBI, (opMynbel, aOOpeBUATypy, HOMEHKIATYpy, HCIOJIb30BaThb U
peoOpa3oBEIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH;

BJIa/IeTh HAaBBIKAMU PACMO3HABAHUS U 3aIIUTHI WHGOpMaIuu, WHGOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajileHNe YHUBEPCAILHBIMA KOMMYHUKATHBHBIMY JI€iiCTBUSIMH:
1) obuenmue:

OCYILECTBIISATh KOMMYHMKALIUU BO BceX c(epax >KU3HH, aKTMBHO Y4acTBOBATh B
JManore WM JUCKYCCHM MO CYHIECTBY OOCYKIaeMoil TeMmbl (YMEHHE 3a1aBaTh
BOIPOCHI, BBICKA3bIBaTh CYKJIEHUS OTHOCUTENIbHO BBIMOJIHEHUS IpeasiaraeMoi
3a/la4¥, yYUTHIBaThb MHTEPECH U COTIACOBAHHOCTH IMO3ULUHN JPYIHMX yYaCTHUKOB
JTMAJIOTa WM TUCKYCCUH);

pacrio3HaBaTh HeBepOaIbHbIe Cpe/ICTBA OOIIEHNUS, HOHUMATh 3HAUCHHE COLIMATIbHBIX
3HAKOB, MPEANOCHIIOK BO3SHUKHOBEHHS! KOHQIIMKTHBIX CUTYallUl, YMETh CMSATYaTh
KOH(JIMKTBI U BECTH IEPETOBOPHI;

BJIAJETh pA3IMYHBIMU CIOCO0aMM OOLIEHUS M B3aHUMOACUCTBUS, IOHHUMATh
HaMEpPEHUs JPYTUX JI0AeH, IPOSBIATh YBAXKUTEIbHOE OTHOIICHHUE K COOECETHUKY
U B KOpPPEKTHOU popme popmynrpoBaTh CBOU BO3PAKEHHUS;

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOKO TOUYKY 3PEHUS C HUCIIOJIB30BAHUEM S3BIKOBBIX
CPEICTB.

2) COBMECTHAsI 1eSITeJIbHOCTh:
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NOHUMATh U UCIIOJIB30BaTh MPEUMYIIIECTBA KOMAaHIHON U MHIUBUAYAIbHON pabOThI
IpU  pEIIeHUH OHOJIOTUYECKOW TMpoOJeMbl, OOOCHOBBIBATH HEOOXOIUMOCTH
PUMEHEHHUS IPYNIOBLIX (HOPM B3aUMOJIEHCTBUS MPU pPelIeHUN y4eOHOil 3a1auu;
BBIOMPATh TEMAaTHKY U METOJIbI COBMECTHBIX JICHCTBUH C y4ETOM OOIINX UHTEPECOB
¥ BO3MOKHOCTEH Ka)KJIOT0 4JIeHa KOJJIEKTHUBA;

NPUHUMATD LIEJH COBMECTHOM JIEATEIbHOCTH, OPraHU30BHIBaTh M KOOPJMHUPOBAThH
JeMCTBUS 1O €€ TOCTMIKEHUIO: COCTABIIATH IUIAH JIEHCTBUM, pacHpeAesaTh POIH C
y4€TOM MHEHUN YYaCTHUKOB, 00CYXk/IaTh Pe3yJIbTaThl COBMECTHOM pabOThI;
OLICHUBATh KAa4eCTBO CBOETO BKJAJa M KaXJOTO y4acTHUKAa KOMAaHIbl B OOIIWI
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npe/ylaraTb HOBBIE TIPOEKTHI, OLIEHWBAaTh WAEH C TMO3UIMUA  HOBU3HBI,
OPUTHHAIBHOCTH, MPAKTHYECKOW 3HAUUMOCTH;

OCYIIECTBIISITh MTO3UTUBHOE CTPATETUYECKOE MOBEJACHHUE B PA3IUYHBIX CUTYallUAX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJj1ajieHHe YHHBEPCATLHBIMHU PEryJIATHBHBIMH 1eCTBUAMU:
1) camoopranu3amnusi:

UCIIOJIb30BaTh OMOJOTHYECKHE 3HAHMS JIJIS BBISIBJICHUS MPOOJIEM U UX PEUICHUS B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpaATh HA OCHOBE OMOJIOTUYECKUX 3HAHHI 11eJIeBbIe M CMBICIIOBBIE YCTAHOBKH B
CBOMX JEHCTBUAX M MOCTYNKAaX I0 OTHOLICHHUIO K >KUBOM NIPHUPOAE, CBOEMY
3/10POBBIO U 3/I0POBBIO0 OKPYKAIOIINX;

CaMOCTOSITEJIbBHO  OCYHIECTBJISITh ITO3HABATENIbHYIO J€ATEIbHOCTb, BBISBIISThH
po0JieMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a/layl B 00pa30BaTEIbHOMN
JIESITEIBHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH peIIeHHs MpoOJeMbl C Y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPENOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHUIH;

JienaTh OCO3HAaHHBIA BBIOOP, apryMEHTHPOBaTh €ro, OpaTb OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKON 3pYIUIMU B Pa3HBIX
001acTAX 3HAHMM, MMOCTOSIHHO MOBBIIATH CBOM 00pa3oBaTeNbHBIA U KYJIbTYpHBIN
YPOBEHB.

2) CaMOKOHTPOJIb:

JlaBaTb OLEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb,

OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIISM;

BJIQ/IETh HABbIKAMHU TO3HABATENbHON peQIeKCMM KaK OCO3HAHMS COBEPIIAEMBIX

JEUCTBUM M MBICIIMTEIBHBIX IIPOLECCOB, HMX PE3YyJbTATOB M OCHOBAHUMU,

UCITOJIb30BaTh MPHUEMBI pedaeKCHH A OLIEHKM CHUTYyallud, BbIOOpa BEPHOTO

peLICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHHUS 110 UX CHIXKEHHUIO;

IIPUHUMATh MOTHBBI M apPT'YMEHTHI APYTUX MPH aHAIN3E PE3YIbTAaTOB AEATEIbHOCTH,
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3) npuHsATHE CeOs1 U IPYTrUX:

IpUHUMATh ce0sl, TOHMUMAsl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U aPT'YMEHTBI APYTUX [IPU aHAIU3E PE3YJIbTaTOB JAEATEIbHOCTH;
IIpU3HABaTh CBOE IIPABO U IPABO APYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C IO3ULMU APYroro 4ejoBeka.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3ynbraThl ocBoeHus nporpaMMbl COO mo 6uonorun Ha 6a30BOM YpOBHE

BKJIIOYAIOT CrieluQuUecKue 1 yueOHoro npenmera «buonorus» HaydHbIE 3HAHHS, YMEHUS U

CIIOCOOBI HeﬁCTBHﬁ II0 OCBOCHHUIO, HHTCpHIpCTAllUN U npeo6pa3OBaHmo 3HaHHI>i, BUbI
ACATCIIBHOCTH 110 IMOJTYYCHHIO HOBOI'O 3HAHHUA W IPHUMCHCHHIO 3HAHHUH B Pa3JIMIHBIX y‘le6HBIX
CUTyalusX, a TAK)XKE B pCAJIbHBIX )KU3HCHHBIX CUTyalluAX, CBA3aHHBIX C ouonorueii. B mporpamme
MNPEAMCETHBIC PE3YJIbTAThHI IIPEACTABJICHBI 110 I'OAaM 06yquI/1$[.

[IpeameTHBIC pe3yabTATHl OCBOEHUS yueOHOTO npeameTa «buomnorusy ¢ 10 knacce 10KHBI

OTpaXkaTh:

c(OpMHPOBAHHOCTb 3HAHUH O MECTE U POJIM OMOJIOTUH B CUCTEME HAyYHOT'O 3HAHUS
€CTECTBEHHbIX HAayK, B (DOPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAy4YHOU
KapTUHBI MUpA U HAYyYHOTO MUPOBO33PEHUS, O BKIIAJE POCCUNCKUX U 3apyOexHbIX
y4€HBIX-0MOJIOTOB B pa3BuTHE ONOIOTHH, (PYHKIIMOHAIBHOW IPaMOTHOCTH YEJIOBEKA
JUISL pEIICHUS KU3HEHHBIX 3aj1a4;

YMEHHUE PACKpBIBATh COJAEP)KaHUE OMOJIOTMYECKUX TEPMUHOB M HMOHATHIM: >KHU3Hb,
KJIETKa, OpraHu3M, MeTa0oiau3M (OOMEH BEIEeCTB M INPEBpAIlEHUE DSHEPTUH),
romMeoctas (caMmoperyysduus), ypOBHEBas OpraHM3alUsl JKUBBIX  CHCTEM,
CaMOBOCITPOU3BEICHNE (PETIPOIYKIUS ), HACIEACTBEHHOCTh, I3MEHYMBOCTh, POCT U
pa3BUTHE;

YMEHHME Hu3jlaraTb  OWOJIOTMUYECKHME TEeOpuH  (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, IIEHTpaJbHasl JIOTMa MOJICKYJIsSpHOW Owuonoruu), 3akoHbl (I
Mengens, T. Moprana, H. 1. BaBunoBa) u y4eHus (0 LEHTpax MHOTrooOpas3us u
IPOMCXOXKACHU KyIbTypHBIX pacteHuit H. V. BaBuinosa), onpenensrs rpaHULbl MX
IIPUMEHUMOCTH K JKHBBIM CHCTEMaM;

YMEHME BJaJeTh METOJAAMM HAy4yHOrOo IO3HaHHs B OMOJNOrMM: HaONIOEHUE U
ONMCAHUE >KMBBIX CHCTEM, INPOLIECCOB M SIBJICHUH, OpraHu3alus U IMPOBEICHUE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BBIJIBI)KEHUE THIIOTE3bl, BHISIBICHUE 3aBUCHMOCTH
MEXIy HCCIEIyeMbIMH BEJIMYMHAMM, OOBSICHEHHE IIOJyYEHHBIX pEe3y/IbTaToOB,
MCIIOJIb30BaHHBIX HaY4YHBIX MOHATUH, TEOPUH U 3aKOHOB, YMEHHUE JIENATh BBIBOJIbI
Ha OCHOBaHMH MOJTYYEHHBIX PE3YJIbTaTOB;

YMEHHME BBIACIATh CYUIECTBEHHBIE IPU3HAKM BHUPYCOB, KIETOK IPOKAPUOT U
JYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHMW3MOB, OCOOEHHOCTHU
IPOIIECCOB: OOMEHA BEIIECTB M INPEBPAIICHUs PHEPTUU B KIETKe, (OTOCHHTE3a,
IUTACTUYECKOTO U SHEPreTHYecKoro oOMeHa, XEeMOCHHTEe3a, MHTO3a, Melo3a,
OIUIOIOTBOPEHUS, PA3MHOXKEHUS, HWHAWBHUIYaJIbHOTO DPAa3BUTUS  OpraHu3Ma
(oHTOTEHE3);
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YMEHUE TPUMEHSATH T[OJIyY€HHBIE 3HAHHUS JUII OOBACHEHHS OMOJOTHYECKUX
MIPOLIECCOB U SIBJICHUM, JJI1 MPUHATHUS MPAKTHUYECKUX PEHICHUH B MOBCEIHEBHOM
JKU3HU C 1eNIbl0  oOecrieueHusi OE30MacHOCTH CBOETO 3[I0POBbS U 3[0POBBS
OKpPYXKAIOIIMX JIF0JIeH, COOI0ACHUST HOPM I'PaMOTHOI'O MOBEJCHHS B OKpY’Karoleit
OPUPOIHON cpele, MOHMMaHHE HEOOXOIMMOCTH HCIOJIb30BAHUS JIOCTHKCHUN
COBPEMEHHOI ouosorun u OMOTEXHOIOTUI JUId  palUOHAJIBHOTO
IPUPOONOIB30BAHNUS;

YMEHHE pellaTh 3JEeMEHTapHble T€HETUYECKUE 3a/ladyil Ha MOHO- U AUTUOpUIHOE
CKpEILIMBAaHKE, CIEIUICHHOE HACIIEOBAaHUE, COCTABIATH CXEMbl MOHOTMOPUIHOTO
CKpELIMBaHUA IS PeACKa3aHs HACle0BaHMs IPU3HAKOB Y OPTraHU3MOB;
YMEHHE BBINOJIHATH TaOOpaTOpHbIE U MPAaKTHUECKHUE paboThl, COOIIOAATh MpaBiia
npu paboTe ¢ yueOHBIM U JTA0OPATOPHBIM 000PYAOBAHUEM;

YMEHHE  KPUTUYECKH  OICHHBaThb M  UHTEPIPETUPOBATh  HHPOPMAIIHIO
OMOJIOTUYECKOTO COJEpXKaHMUs, BKIIOUYAIOLIYI0 TICEBIAOHAYYHBIE 3HAHUSA W3
pa3IMYHBIX UCTOYHHUKOB (CPEICTBA MAacCOBOW MH(POPMALIUU, HAYYHO-TIOMYIISIPHBIE
MaTepHualbl), ITHUYECKUE AaCMEKThl COBPEMEHHBIX HCCIECIOBAaHUNH B OWOJIOTHH,
MeIuIuHe, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBbIC MHCbMEHHBIE W YCTHBIE COOOUICHHs, 0000mas
Owonornveckyro HMHQOpPMAMIO W3  HECKOJBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh NOHATUHHBIN anmapar OMoJ0THH.

[IpeameTHbIC pe3yabTAaThl OCBOEHUS yueOHOTO npeameTa «buonorus» ¢ 11 knacce 10IKHBI

OTpaXkaTh:

c¢(OpMHPOBAHHOCTh 3HAHUM O MECTE U POJIU OMOJIOTUH B CUCTEME Hay4YHOT'O 3HAHUS
€CTeCTBEHHBIX HayK, B (OPMHUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTHHBI MHpa ¥ HAYYHOTO MHPOBO33PEHHSI, O BKIIA/Ie POCCHICKHX U 3apyOeKHBIX
y4€HBIX-0MOJIOTrOB B pa3BUTHE ONOIOTHH, (PYHKIIMOHAIBHOW IPaMOTHOCTH YEJIOBEKA
JUIS peLIeHns KU3HEHHBIX 3a/1a4;

YMEHHE pPAaCKpBIBaTh COJECpKAHWE OMOJIOTMYECKHMX TEPMHUHOB W TIOHSITHUN: BHI,
HOMYJSIIMSI, TEHO(POH[, 3BOJIOLHUSA, JBWXKYLIME CHIbI ((aKTOpbl) 3BOJIOLUH,
IpUCHOCOOJIEHHOCTh OPraHW3MOB, BHI000pa30BaHME, HKOJOTHYECKHE (DAKTOPHI,
HKOCHUCTEMA,  MPOAYLEHTbI, KOHCYMEHTBI, pPEIYLEHTbl, IeNu IUTaHMA,
HKOJIOTHYECKasi MUpaMuJia, OMoreoreHos, onocdepa;

YMEHME H3jaraTb Ouojorndyeckue Teopuu (dBotonuonHas teopus Y. [lapeuHa,
CHUHTETHYECKasi TEOPUs HBOJIOLUH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJIbILIEBOTIO
cxozactBa K. M. bapa, uepeioBaHus IJIaBHBIX HalpaBlIeHUH U MyTel 3Bomonuu A.
H. CeseprioBa, yuenus o 6uochepe B. 1. BepHanckoro), onpenensiTh TpaHUIBI HX
NPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yMEHHUE BJaJIeTh METOAAMU HAy4YyHOI'O IO3HAHHMS B OHOJOrMU: HAOIIOJEHHE U
OINKCAHHUE >KMBBIX CHCTEM, NPOILIECCOB U SIBICHHH, OpraHu3alus U IMPOBEACHUE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BBIIBI)KEHUE TUIIOTE3bI, BHISBJICHUE 3aBUCUMOCTH
MEXIy HCCIEIYeMBIMH BEIHMYMHAMH, OOBSICHEHHE ITONyYCHHBIX pPE3YJIbTaTOB,
UCTIOJIb30BaHHBIX HAyYHBIX MOHATHH, TEOPHHA M 3aKOHOB, YMECHHE JIEATh BBIBOJIBI
Ha OCHOBaHMH IOJTyYSHHBIX PE3YIIbTaTOB;
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YMEHUE BBIICIATH CYIIECTBEHHBIC MPU3HAKH CTPOCHUSI OMOIOTHYECKUX OOBEKTOB:
BUJIOB, MOMYJIALUH, IPOAYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOI€OLIEHO30B U
9KOCHCTEM, OCOOEHHOCTHM  IPOLIECCOB:  HACIEICTBEHHOM  HM3MEHYMBOCTH,
€CTECTBEHHOIo 0TOOpa, BHUI000pa30BaHUs, MPUCIHOCOOIEHHOCTH OPraHU3MOB,
JIEMCTBUS KOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI, IEPEHOCA BEIIECTB U MOTOKA
SHEPrMM B HKOCUCTEMAaxX, aHTPONOIEHHBIX M3MEHEHMH B 3KOCHCTEMax CBOEH
MECTHOCTH, KPyrOBOPOTA BELIECTB M OMOT€OXMMHYECKHX IIUKIOB B Onocdepe;
YMEHUE NPUMEHATH [OJIyYE€HHbIC 3HAHMUsS JUIl OOBACHEHMsS OHOJOIMYECKHX
IIPOLIECCOB U SIBJICHUM, VISl NPUHATHS NPAKTUYECKUX PELICHUH B IIOBCEIHEBHOMU
KHU3HH C IeNbl0 o0ecreyeHus Oe30MacHOCTH CBOETO 3JI0POBbSI U 30POBbA
OKPY’KaIOIIMX JIO/ICH, COONIIOICHUSI HOPM IPaMOTHOTO TIOBEACHHUS B OKPYKArOIeH
OPUPOIHON cpele, MOHMMaHHE HEOOXOIMMOCTH HWCIOJIb30BAHUS JIOCTHIKCHUN
COBPEMEHHOM OMOJIOrUH A7 paliiOHAIBHOTO IPUPOAOIOIb30BAHNUS;

YMEHHME pelIaTh 3JEMEHTApHblE OMOJOIMYECKHE 3aJaud, COCTABJIATH CXEMBbI
IepeHoca BEIECTB U SHEPTUU B IKOCUCTEMAX (LI€NU MUTaHUS);

YMEHME BBINOJIHATH JJa0OpATOpHbIE U MPAKTHUECKUE pabOThI, COOIIOAATh MIpaBuiia
pu paboTe ¢ y4eOHBIM U JTA00PATOPHBIM 000PYAOBAHUEM;

yMEHUE  KPUTUYECKH  OLIEHUBAaTb M  UHTEPHPETHUPOBATh  HMHPOPMALHUIO
OMOJIOTUYECKOIO  COJEpXaHMUs, BKIIOYAIOLIYI0 IICEBJAOHAy4YHbIE€ 3HAaHUSA U3
Pa3IUYHBIX UCTOYHUKOB (CpeICTBAa MaccOBON MH(pOpMAIMU, HAYYHO-TIOIYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  [JIOOATBHBIC  JKOJOTHYECKUE  MPOOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOUICHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;
YMEHHE CO03/1aBaTh COOCTBEHHbBIC NMHCHMEHHBIC W YCTHBIE COOOIICHUS, 0000IIas
OWojoruveckyro HMHQOpPMANMIO W3  HECKOJBKHUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATUHHBIN arnapar OMOJIOTUY.
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COJAEP/)KAHUE OBYYEHUA
10 KUIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OHMONOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CcTeTUKOM u mpaBoMm. Ponb Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM HayuHOU KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

MeToap! o3HaHUS )KUBOM MPUPOABI (HAOII0eHUE, SKCIIEPUMEHT, OIMCAaHNEe, H3MEpEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpros, . Yorcon nu @. Kpuk.

Tabmuis! 1 cxeMbl: «MeTo/IbI TO3HAHUS KUBON PUPOIBI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktueckass pabora Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB NpPHU HU3YYECHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. /KuBble cUCTeMBbI M X OPraHU3al M.

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Owosoruu. OTIuYHMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBI.

CpoiicTBa OumocucTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYISIIHMOHHO-BHUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdeMoHcTpanum:

Tabmuel u cxembl: «OCHOBHBIE TPH3HAKU KU3HW», «YPOBHU OpPTaHHU3AIUU >KUBOU
MPUPOIBI.

O6opynoBanue: moaens Mosekynsl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH COCTaB KJIETKU. XUMUYECKUE AIIEMEHTHI: MAaKPOAJIEMEHThI, MUKPOAJIEMEHTHI.
Bojia 1 MuHepanbHbIE BEIIECTBA.

OyHKIMHU BOJBI M MUHEpAIbHBIX BeleCTB B KieTke. [logaepiaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHre 6€TKOB. AMUHOKUCIIOTBI — MOHOMEPHI OenkoB. HezameHnMbIe
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OENKOBOI
MOJIEKYJIbI (TIEpBUYHAs, BTOPHYHAs, TPETUYHAs M YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE
cBoicTBa OenKkoB. bruonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIM ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. OTinuuss  QepMEeHTOB  OT
HEOPTraHWYECKHUX KaTallu3aToOpOB.

YrneBoabl: MOHOCaxapu bl (TIOKO3a, pubo3a U J1e30Kcupud03a), qucaxapuibl (caxaposa,
JIaKTO3a) W TMOJNHCcaxapuibl (KpaxMmal, TJIHMKOTeH, IeJUTiono3a). buonornyeckue QyHKIUU
YIJIEBOJIOB.
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Jlunmuaer:  Tpurmunepuabl, dochomunuabl, crepounsl. [ 'mapodribHO-THAPODHOOHBIE
cBoiicTBa. buonornueckne GyHkuuu aunuaoB. CpaBHEHUE YIIEBOJOB, OCNKOB M JUIMHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxnennossie kucnorsl: IHK n PHK. Hykieornasl — MOHOMEpPBI HYKJIIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkunu JJHK. Crpoenne u ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
GyHKIIHH.

[uronoruss — Hayka o kierke. Kiierounass Tteopus — npuMep B3aUMOJCHCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUH. METO/IbI U3yUECHHUSI KIIETKH.

Knetka kak nenoctHas >xuBasi cucrema. OOImIe Npu3Haky KJIETOK: 3aMKHYTasl Hapy>KHas
memOpana, mosiekyinbl JIHK kak reneTrueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tumbl KIETOK: JyKapHOTHYECKass H mIpokapuoruyeckas. OCOOCHHOCTH CTPOSHHS
npokapuoTudeckoi kieTku. Kierounas crenka Oakrepuii. CTpoeHHE 3yKapuOTUYECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbI KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIUH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat [Nonbmku, muzocoMmsl. [lomyaBToHOMHBIE
OpraHOMbI KJIETKUA: MUTOXOHIPUH, IIacTuAbL. [IponcxoxaeHne MUTOXOHAPUI U mactul. Buasl
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPHOJH,
PECHUYKH, KIyTUKU. DyHKINK OpraHOW0B KJIETKHU. BriroueHus.

Anpo — perynsaTopHslil neHTp ki1eTku. CTpoeHue sapa: saepHas o00j0uKa, KaproIiasma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Ulneitnen, P. Bupxos, x. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

[uarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOW MIPUPOJIEN.

Tabmunel u cxembl: «llepuonuyeckas TabauIa XUMHYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTe3 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTay,
«Hyxneunossie kuciotel. JTHK», «Ctpoenue monekynsl ATD», «CTtpoeHne 3ykapruoTHYECKON
KIeTkn», «CTpoeHne XUBOTHOM KiIEeTKu», «CTpoeHHe pacTUTENbHOW KIeTKW», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», «CTpoeHue sapa KIETKN», «Y TIIEBOABDY, «JIUmuasD.

OOGopynoBaHue: CBETOBOH MHMKPOCKON, OOOpyIOBaHME JJs INPOBEJCHUS HAOIIOJCHUI,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PacTUTENbHbIX, KUBOTHBIX M OaKTepHATbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopaTopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
MpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTPOEHHUS KJIETOK DPACTCHHUH, >KUBOTHBIX M
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax U UX OIMUCaHHUEe».

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOMeH BemiecTB, WIH MeTa0ONU3M. ACCUMWISAINMS (IIaCTHYECKUd OOMEH) U
JUCCUMUIIALINSA (PHEpreTuyecKuit 0OMeH) — IBe CTOPOHBI €IMHOT0 Ipolecca Metabonusma. Poib
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUU B IOHUMaHUU MeTa0o0In3Ma.
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Tunber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOoB B 00MeHE
BELIECTB U IIPEBPALICHUH SHEPTUHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (as3el ¢dotocuHTe3a. Peakmum (oTocuHTe3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (POTOCHHTE3A AJIs KU3HU Ha 3eMIie. BiusHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KyJIbTYPHBIX PACTCHUH.

XeMocHHTe3. XEeMOCHHTE3UpYIoIIue OakTepuu. 3HAUeHHE XEMOCHHTe3a [UIsl KU3HU Ha
3emuie.

OHepretuyeckuii oOMeH B  KieTke. PaciierieHne  BEHIECTB,  BBIJCIEHUE U
AaKKyMYJIMPOBAHHE SHEPTUU B KIIETKE. DTallbl S3HepreTudeckoro oomena. ['nmukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHue, WIM  KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHA.

Peaknun marpuunoro cuHTe3a. ['enermueckas wuHbpopmamus u JHK. Peanusanus
TeHEeTHYeCKON MH(popMaMu B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpuIuus —
matpuuHblii cunte3 PHK. Tpancnsuus — 6uocunres Oenka. Jrtansl Tpancnsuuu. KonupoBanue
aMUHOKUCIOT. Ponb pubocom B GuocunTese Oelnka.

Hexnetounsie ¢popmbl KU3HU — BUpYCHL. McTopus oTkpbiTHs BupycoB (/1. Y. iBaHOBCKMi).
Oco0eHHOCTH CTPOEHMsSI U KU3HEHHOTO IuKIa BUpPYycoB. baktepuodaru. bonesnu pacreHuid,
KUBOTHBIX M UYEJIOBEKA, BBI3BIBAacMbIe BHUpycaMu. Bupyc mmmyHnonedunura genoseka (BUY) —
Bo30ymutens CIINMJla. OOpaTHas TpaHCKpHUIIIUs, peBepraza u uHTerpasa. IIpodummakruka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JICBaHH.

JdemoHcTpaumMu:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmuet  u cxembl:  «Tunel  mutanus», «Metabomusm»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii 0omMen», «Xiopormaacty, «Dotocunres», «Ctpoenue [JHK», «Ctpoenue u
dbyHKIIMOHUpOBaHue TreHa», «CuHre3 Oenka», «l'eHeTnueckuid  kom», «Bupych»,
«bakrepnodarn», «Crtpoenune wu ku3HeHHbIH 1uka Bupyca CIIW[la, OGaxtepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-ammukauu «Y nsoenue [IHK u tpanckpunius», «buocunres
oenka», «CTpoeHue KIeTKn», Mojens cTpykTypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1UKI, WM KU3HEHHBIA WK kieTku. MHTepdaza m mwuros. Ilpomeccsl,
nporekaromue B uHtepdasze. Permmukanus — peaknus marpuunoro cunteza JJHK. Crpoenue
XpoMOcOM. XPOMOCOMHBI Ha0Op — KapHOTHUIl. JUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIWBUIYaJTbHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenue knetkn — muto3. Ctaauu muto3a. [Iporeccel, mpoucxoasiiye Ha pa3HbIX CTaIUAX
MHTO3a. BHOJIOrMYeCKHil CMBICT MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — aloInTo3.

@DopMbI pa3MHOKEHHUS OPraHU3MOB: Oecrionoe U mojoBoe. Buapl 6ecrosnoro pa3sMHOXXeHUS:
JiefieHHe HaJlBoe, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHME, BEre€TaTHBHOE
pa3MHOeHUe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYEHHE IS CEIEKIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIUYUS OT OECIoI0ro.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsimue Ha craausx menosa. [loBemenne
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii cMbICa U 3Ha4Y€HUE MENH03a.
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["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kemne3bl:
CEMEHHHUKU W sSMYHUKH. OOpa3oBaHHE W PA3BUTHE IMOJOBBIX KIETOK — ramMeT (CrepMaTo30uj,
SUIIEKIIETKa) — crepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHIEKIETOK H
crepmaTto3onioB. Omioaorsopenue. [laprenorenes.

WuauBuayaibHOe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX KUBOTHBIX: JIpOOJIEHHE, TacTpyJsaius,
opranorenes. [loctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHATIBLHOTO PAa3BUTHS: MPIMOE,
HenpsiMoe (IMYuHO4YHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaIuU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpMbI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIIIOIOTBOPEHHUE Y
[[BETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «JleneHne KIeTku OakTepuii,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpoeHHEe XpOMOCOMbD», «KineTouHbli LMK, «Perukanus
JHK», «Muto3», «Meio3», «[Ipsmoe u Henpsimoe pazBuTue», «l'ameTorenes y MiIIeKOUTArOIINX
1 4esioBeKay, «OCHOBHBIE CTaJIUU OHTOTECHE3a.

OOGopynoBaHue: MHKPOCKOI, MukKponpemnaparbl «CrnepMaTo30MAbl MIICKOHUTAIOUIETOY,
«SliexKieTka MIEKOMUTAIIETr0», «KapnokrHes B KJIETKaxX KOPEIIKa JIyKa», MarHUTHAsI MOJIEIb-
amumakanys «Jlenenue kinerku», moaens JJHK, monens merada3sHol XpOMOCOMBL.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas pabota Ne 3. «HabmogeHne MuTo3a B KIETKaX KOHYMKA KOPEIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlaboparopnas pabota Ne 4. «l3yueHue CTpPOEHHUS IMOJIOBBIX KIIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacsieqcTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. Mcropuss pa3BuThs TeHETHMKH. Pojib LHUTOJIOTMU U
AMOPHOJIOTHN B CTAHOBJICHUHU T€HETHUKU. BKI1ag pocCUCKUX U 3apyOESKHBIX YUEHBIX B PA3BUTHE
reHeTuku. MeTroapl TEeHETHKU (THOPUIOJOTUYECKUM, IHUTOTCHETHYECKUN, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHBIC TeHETUYECKHE TTOHATHS. [ eHeTHYecKkass CUMBOJIMKA, UCTIOJb3yeMas B
CXEMax CKPEIIMBAHUM.

3aKOHOMEPHOCTU  HAcCJEAOBaHWS  MPU3HAKOB, yCTaHOBIeHHble [.  MeHaenem.
Monoru0puaHoe CKpeluBanue. 3aKoH eIMHO-00pa3usi TMOPUIOB MepBOro nokonenus. [Ipasuio
JTOMUHUPOBaHUS. 3aKOH paculeluieHus npu3HakoB. ['mmore3a uucrtorel ramer. IlomHoe wu
HETIOJHOE JOMUHUPOBAHHUE.

Hurnbpugnoe CcKpemmBaHWE. 3aKOH HE3aBUCHMOTO  HACJIEIOBAaHUS  IMPU3HAKOB.
[{uToreHeTndeckue OCHOBBI JAWUTHOPUIAHOTO CKpENIMBaHUS. AHAIH3UPYIOIIEE CKPEIIMBaHUE.
Hcnonp30BaHne aHATM3UPYIOMIETO CKPEITMBAHMS JIJIsI OTIPEICTICHUS TEHOTHITA OCOOH.

CuenneHHoe HacleoBaHue mpu3HakoB. Pabora T. Moprana mno cIemieHHOMY
HAaCJIEIOBAHUIO I'eHOB. HapylieHue cuersieHus: TeHOB B PE3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPHS HACIEACTBEHHOCTHU. [ eHeTUUeCKue KapThl.

['enetnka nona. XpoMOCOMHOE OIpEAeNIeHHE MoJjia. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHbie OpraHu3Mbl. HacnenoBaHne NpPU3HAKOB, CUEIJIEHHBIX C
MTOJIOM.
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N3meHunBOCTh. BHibl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HAceACTBEHHas. Ponb cpenbl
B HEHACJICJICTBEHHOW HW3MEHUYMBOCTU. XapaKTEPUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
BapuanvonHslil psa 1 BapuanvoHHas Kpusas. Hopma peakiuu npusHaka. KonuyecTBeHHbIE U
KaueCTBCHHBIC TIPU3HAKU M UX HOpMa peakiuu. CBOHCTBA MOIUPUKANIMOHHON N3MEHYHBOCTH.

Hacnencreennasi, iy TeHOTHIIHYECKAs], U3MCHUMBOCTh. KOMOWHATHBHAS M3MEHUUBOCTD.
Meiio3 W T1OJOBOM TPOIECC — OCHOBAa KOMOWHATHBHOW W3MEHUYMBOCTH. MyTalmoHHas
u3MeHYuBOCTh. Kiaccudukanus myranuii: reHHble, XpOMOCOMHbIE, T€HOMHble. YacToTa u
NPUYMHBL MyTaluil. MyTtarennble GakTopbl. 3aKOH TOMOJIOTMYECKUX PSIIOB B HACIIEICTBEHHOM
n3menuuBocty H. . BaBumnosa.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYUBOCTb.

I'enetuka wyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TEHETUKH YeEJIOBEKa:
TCHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHHA, MOJEKYISIPHO-
reHetudyeckuii. CoBpeMEHHOE OIpeelIeHUEe TEeHOTUIIA: TOJHOTCHOMHOE CEKBEHHUPOBAHMUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoiibto III[P-ananusza. HacnenctBenHsie 3a0oneBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONe3HM C HACIHEACTBEHHON MPeapacroioKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKYA U JICUCHUS T€HETHUYECKUX
Oone3Hell. MeauKo-reHeTUUeCKOe KOHCYJIbTHPOBAHME. 3HAYEHHE MEAMIIMHCKOM T'€HETUKH B
MPEIOTBPALICHUH | JICUCHUH TeHETUICCKIX 3a00JIeBaHUH YeTIOBEKa.

JdemoHcTpaumuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukosn, H. B. Tumodees-
Pecosckwnii, H. 1. BaBmiios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHHs] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckne OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Mero3y, «B3auMoIelicTBHE aJlJIENbHBIX T€HOBY, «| €HETUUECKUE KapThl PACTEHUM, )KUBOTHBIX U
yenoBekay, «l'eHeTmka mosa», «3aKOHOMEPHOCTH HACIEAOBAHUS, CIEIJICHHOTO C TOJIOMY,
«Kapuotunsl demoBeKa W JKUBOTHBIX», «Buasl wu3MeHunBocTH», «MoaudukanmoHHas
U3MeHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTHKa Tpynmn KpoBu», «MyTarmoHHas
U3MEHYHBOCTHY.

O6opynoBanue: Moaenu-anmiukanun «MoHoruOpuaHOE CcKpemmBaHue», «HemomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, mytanuu HopMbl KPBUTEEB U OKPACKHU Telna), repdbapuit
«I"'opox moCceBHOW».

JlabopaTopHble 1 NpaKkTHYEeCKUE PadoThI:

JlaGopaTtopnast pabota Ne 5. «3ydeHue pe3yabTaToB MOHOTHOPUAHOTO U TUTHOPUTHOTO
CKpeITUBaHUsl Y APO30(HIIBI Ha TOTOBBIX MUKpPOIIpETapaTaxy.

JlaGopaTtopuast pabota Ne 6. «3ydenne mMoauduKkanmOHHON U3MEHUYNBOCTH, TTIOCTPOSHUE
BAPUAILIMOHHOTO Psi/1a ¥ BAPUALIUOHHON KPUBOM».

Jlaboparoprnass pabota Ne 7. «AnHamu3 wmyrtamuii y Jpo3oduibl Ha TOTOBBIX
MHUKpOIpenaparaxy.

[TpakTuaeckas pabota Ne 2. «CocTaBneHUe U aHATH3 POJAOCTOBHBIX YEITOBEKaAY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.
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Cenexkuusi Kak HayKa U MPOIECcC. 3apOokKICHUE CEeJIEKINMU U ToMecTukamus. Yuenue H. U.
BaBunoBa 0 meHTpax NPOMUCXOXKIEHUS W MHOrooOpasusi KyJIbTYpPHBIX pacTeHuld. LleHTpsI
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, IOpoJa, IITaMM.

CoBpeMeHHbIE METOJIbI CeNEeKIMU. MacCOBBIM M WHAWBUIAYAIbHBIH OTOOPHI B CENEKLIUU
pacteHui u kuBOTHBIX. OlLleHKa 3KCTephepa. BIM3KOpOACTBEHHOE CKpeIMBaHUEe — HHOPUIMHT.
Yucras nuaus. CkpeuiuBaHue YucToIX TuHUi. ['ereposuc, i rubpuanas cuia. Hepoacrsennoe
ckpemuBanue — aytopuaunr. OtaanénHHas ruOpuauzanus U e€ ycnexu. McKyccTBeHHbIN
MyTareHe3 M IOJIyYeHUE NOJUILUIONAOB. JIOCTMKEHUS CENeKUMH PpACTEHUN, MXUBOTHBIX U
MHUKPOOPTraHU3MOB.

buorexHonoruss kak orpacib IpPOU3BOACTBA. ['€HHas HHXEHepus. OTalbl CO3AAHUA
pexomOuHanTHOM JIHK u Tpancrennnix opranusmoB. Kierounas unxenepus. Knetounsle
KyJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXEHHE pacTeHuid. KioHupoBaHuEe BBICOKONPOYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYeCKHe mpodiembl. MO —
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpauu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuiel u cxeMbl: kapra «L[eHTpbl MPOMCXOXKIEHUS M MHOT00Opasusi KyIbTYpPHBIX
pacrenuii», «llopoabl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuam3anusy, «Paboter akagemmka M. @. HWeanoBay, «[lomummonnus», «OOBEKTHI
OouorexHonorun», «Kinerounsle KylbTypbl U KIOHHpOBaHUE», «KOHCTpyupoBaHuE U MEPEHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MyJIsSKU IJIOJO0B U KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IICTBEHHbIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypcusi «OCHOBHBIE METOJbl U JIOCTUKEHUS CEJEKUHUHU PACTEHHH M >KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
X035ICTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. IBoIIOLIHOHHAA OMOJIOTHS.

[TpenmnochuIKu BOSHUKHOBEHUS SBOIOIIMOHHON TEOPHH. DBOIIOIIMOHHAS TEOPHS U €€ MECTO
B Onosoruu. BiusHue 3BOTIONMOHHON TEOPUH HA Pa3BUTUE OUONIOTUU U APYTUX HAYK.

CunerenbcTBa 3BoMoNUU. [[aTeoHTOIOTHYECKHE: TOCIETOBATENFHOCTD TOSIBIICHHUS BU/IOB
B TAJICOHTOJIOTUICCKOW JICTONUCH, IMepexoaHbie (GopMmbl. bruoreorpaduyeckne: CXOICTBO W
pasznuuue dayH u QIop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOJICTBA W Pa3judds SMOPHOHOB PA3HBIX BHUOB ITO3BOHOYHBIX.
CpaBHUTEIPHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJOTWYHBIC, PYyJAMEHTApHBIC OpTaHbI,
aTaBU3MBbI. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OIMUECKUX MTYTeH Y BCEX OPraHU3MOB.

OpomrormonHas teopus Y. JlapBuHa. [lpeAmnochUikM BO3HUKHOBEHHS JIapBHHHU3MA.
JIBuokylye CWJIBI ABONIONMHM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKECHHE TIpU
OTPAaHMYEHHOCTH PECYpCOB, HEONpEISIIEHHAs HW3MEHYUBOCTh, OOphOa 3a CyIIeCTBOBAaHHE,
€CTECTBEHHBIN OTOOD).
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Cunretndeckast Teopus 3Bostonun (CTI) u e€ OCHOBHBIE TTOJIOKEHUSI.

MuxkposBomrouus. [lomynsauus Kak eqUHULIA BUAA U DBOTIOLIUH.

JBuxkympe cuiibl ((pakTophbl) 3BOJIONWU BHIOB B MpUpoje. MyTallMOHHBIN TMpolecc U
KOMOWHATHBHASI H3MEHYHBOCTH. [1oMy sIiOHHbIE BOJIHBI U Apeiid reHoB. M3omsamus 1 Murpamms.

EcrectBennblii oTO0p — Hampaistomuid ¢aktop 3Bomonnd. DopMbel eCTECTBEHHOTO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB Kak pe3yiabTaT 3Boonuu. [IpuMepsl npucrnocoOnenuii
y opranuzmoB. ApoMop(h 035l ¥ UIU0-aJaNTaLIHH.

Bun u BumooOpazoBanue. Kputepuu Buma. OcHOBHble (OpMbl BUA0O0Opa30BaHUS:
reorpagpuuecKoe, IKOJIOTHIECKOE.

MaxposBomrornusi. PopMbl 3BOJIOLUHU: (puieTHYeCcKas, AWBEPreHTHAs, KOHBEPTEHTHAs,
napasuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

IIpoucxoxnenue OT  HECNEeUHMAIU3UPOBAHHBIX IIPEAKOB. IIporpeccupyromas
crienuanu3anys. AfanTuBHas paauanusl.

JdeMoHcTpanum:

[Hoptpetsr: K. JIunnen, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepuos.

TaGmuibt u cxembl: «Pa3BUTHE OPraHUIECKOTO MHpa Ha 3eMiiey, «3apOIbIIIN TO3BOHOYHBIX
KUBOTHBIX», «ApXeonTepukcy», «Popmbl 60pHOBI 3a cymecTBoBaHUE», «EcTecTBEeHHBIN 0TOOPY,
«MHorooOpa3ue copToB pacTeHuil», «MHorooOpa3sue MopoAa >KHUBOTHBIX», «llomymsumny,
«MyTanuoHHasi U3MEHUUBOCTEY, «ApoMopho3el», «anoanantanuny, «OO0Mmas nerenepanus»,
«/IBmxyiue cuibl 3Bostonuny, «Kapra-cxema mapmipyrta nyremectsus Y. Jlapsunay, «bopboa
3a CyILIECTBOBaHUEY, «[IpucnocobieHHOCTH OpPraHU3MOBY, «["eorpaduueckoe
BUJI000pa3oBaHuey», « IKOJIOTHUECKOe BUA000pa30BAHUE.

Ob6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMHM TUIIAMH OKPACKH, HA0Op II0I0B U
ceMsiH, Kosutekuust «[Ipumepbl 3alUTHRIX PUCTIOCOOTIEHHH Y )KUBOTHBIX», MoJieinb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOEeHHE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpapuyeckas kapra Mupa, KosuleKuus «@POpMbl COXPaHHOCTH MCKOIAaeMBbIX
JKUBOTHBIX M PACTEHMI», MoJenb anrumkanusa «llepekpéct xpoMocom», BIaKHbIE ITpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe NArymIKM», MHKpompenapaT «/lpozoduna» (HOpMma,
MyTaluu (OPMBI KPbUTHEB U OKPACKH TENa).

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHME M pa3BUTHE )KU3HU Ha 3emiie.

JloHayuyHble IIpEACTABIECHUS O 3apOKACHUU XKU3HU. HaydHble THIOTE3sl BOZHUKHOBEHUS
KU3HM Ha 3emuie: abWOreHe3 W TaHCIEePMHUsA. XHUMHUYECKas JBOJIONUS. AOWOTEHHBIN CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON
sBomtonny. HauanbHele aTanbl Ononorudeckoii spomtoiuu. ['unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp M BO3HMKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM M HX 3BOJIIOLMA.
DopMUPOBaHHE OCHOBHBIX I'PYII KUBBIX OPTraHU3MOB.
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PazButue xu3HM Ha 3emiie 1o 3pam U nepuoaam. Karapxein. Apxenckas u mpoTepo30icKast
apsl. [Taneo3olickast 3pa u €€ mepuoIpl: KeMOPUICKUH, OPAOBUKCKUI, CUITYPUICKUH, T€BOHCKHUH,
KaMEHHOYTOJIbHBIM, IIEPMCKUI.

Me3so30iicKas 3pa U €€ IepuoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBI.

XapakTepucTuKa KIMMara M TIeoJIOTMYECKUX MpoueccoB. OCHOBHBIE 3Tallbl HBOJIIOLUU
PacTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHuid 1 xKUBOTHBIX. [losiBIeHNE, pacuBeT
Y BBIMUpaHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oTpa)xkeHue 3BooUnU. OCHOBHBIE CUCTEMATUYECKHE
TPYIIIBI OPTraHU3MOB.

OBOJIIOIMSL  YeJIOBeKa. AHTpOIOJOrus Kak Hayka. Pa3Butue mpeacTtaBieHHil o
MIPOUCXOKICHUH YesloBeKa. MeTo bl u3ydeHus: antponorene3a. Cxo/ICTBa M pa3Inuus YeJloBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHNE YEIIOBEKA.

JBuxymue cunbl  (pakTopsl) aHTpomorenesa. HacnencTBeHHass HM3MEHYHUBOCTh H
ecTecTBeHHbIH 0TOOP. OOIIECTBEHHBIN 00pa3 )KM3HU, U3TOTOBJICHUE OPYIUN TPyZa, MBILIUICHHUE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLMM YEJIOBEKA: ABCTPAJIONMUTEKH, UENOBEK yMeEbIi,
Yenosek mnpsamoxoxsammii, YemoBek HeaHaepranbcekui, Yenoek pasymublid.  Haxonku
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACIPOCTPaHEHUS, 00bEM TOJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUs.

UYenoseueckue packl. OCHOBHBIC OOJBIIHME pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETPoO-
aBcTpajoujHas  (9KBaTOpUAIbHAs), MOHTOJOWJHAS  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOTICHHOCTH MPEICTAaBUTENICH YEIIOBEYECKUX PAC K YCIOBUSM CyIllecTBOBaHUS. EnMHCTBO
yesoBeueckux pac. Kputuka pacuzma.

JleMoHCTpanum:

[Toptpetsr: @. Penu, JI. [Tactep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y. /lapsun.

Tabmuipl 1 cxembl: «Bo3nukHoBeHUE COTHEYHOM CHCTEMBI», «Pa3BUTHE OPraHMYECKOro
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHas cHCTeMa OpPraHU4YecKOro Mupay, «CpaBHEHHUE aHATOMUYECKUX YEPT CTPOCHUS
YEJIOBEKa U 4YEJOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHUYECKUX HAaXOJO0K
MPEAKOB COBPEMEHHOIO 4elloBeKay», <«/lpeBHeimue moan», «J/lpeBHue moaun», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUeCKHre pach».

O6opynoBanue: wmynsixku «[IpoucxoxaeHne denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKHA WIH W300paKEeHHUs] KaMEHHBIX OpyIuil
MEepBOOBITHOTO YesIOBEeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiauia,
KOJUTEKIUS «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHIN.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[IpakTtuueckas padora Ne 1. «/3ydeHne ucKkomaeMbIX OCTaTKOB PACTEHUN U )KHBOTHBIX B
KOJUICKILIUSAX».

DKCKypcHsi «IBOJIIOIUS OPraHMYECKOro MHpa Ha 3emie» (B €CTeCTBEHHO-HAyUYHBIN WU
KpaeBeAUECKUN My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaKIAs cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pa3elibl dKOJOTHH. MeToAbl JKOJIOTHYECKUX
UCCJIEJOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.
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Cpenpl  oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HA3e€MHO-BO3AYIIHAs,  IOYBEHHas,
BHYTPUOPTaHU3MEHHAsI.

Oxkonorudeckue ¢akropbl. Knaccudukarus skonormueckux (HakTopoB: abHOTHYECKHE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. JleiCTBUE SKOIOTUYECKHX (PaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QaKTOpBl:  CBET, TEMIIEpPAaTypa, BIAKHOCTh.  DOTOMEPUOAU3M.
[TpucnocoOeHns opraHu3MoB K JeHCTBUIO aOMOTUYECKHX (paKTOPOB. bruosoruueckue puTMsl.

buornueckue ¢dakroppl. Buapl OMOTHYECKMX  B3aUMOJCHCTBHI:  KOHKYpEHLUS,
XMIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAINM3M, HEHTpanu3M. 3HaueHHe OUMOTHYECKHUX
B3aMMOJICHCTBUI JJIsl CYIIECTBOBAHUSI OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapPaKTEPUCTUKH MOmyasinui. OCHOBHBIE TIOKA3aTeNH MOIYJISALUH:
YHUCICHHOCTh, IUIOTHOCTh, POXAA€MOCTh, CMEpPTHOCTb, NPHUPOCT, Murpanus. JluHamuka
YHUCICHHOCTU TOMYJISIIAU U €€ PETYIISIIHAL.

JdeMoHcTpanum:

[Toptpertsi: A. I'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmuupl u cxemsl: kapta «IIpupogusie 30Hb1 3eman», «Cpenbl 0OUTaHUS OPraHU3MOBY,
«Doronepuoausm», «llomynsanun», «3aKOHOMEPHOCTH pPOCTa YHUCIEHHOCTH IOMYJIALUU
uHQpy3opun-Tydenbkn», «llumessie nenu».

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

Jlaboparopuas padota Ne 3. «Mopdonorudeckre 0COOEHHOCTH PACTCHHIA U3 Pa3HBIX MECT
oOUTaHUY.

JlaGopatopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «IToacuéTr mIoTHOCTH MONYISIIMKA Pa3HBIX BUAOB PACTEHUI.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opraHuzmMoB —  OuoueHo3. CTpykTypsl  OuolleHO3a:  BMJIOBas,
pOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocuctemsl). Ilonste 00 3kocucreMe U OHOreoleHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIYICHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (IMUIIEBbIE) YpPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE TITOKa3aTeNd SKOCHCTEMBI: Omomacca,
OPOAYKIM. DKOJIOTMYECKHE MHpaMHJIbl: HPOJYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHUCTEM: YCTOMUUBOCTh, CAaMOperyisLus, pazsutue. Cykieccus.

[TpupoaHble 3KOCHCTEMBI. DKOCHCTEMBI 03€p M peK. ODKOCHUCTeMa XBONHOIO WU
HIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTemsl. buonornyeckoe u
XO03SIMCTBEHHOE 3HAUEHHE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopasznoobpaszue kak (akTop ycroumBoCcTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3Ho0Opa3us Ha 3emIe.

VYuenue B. U. Bepnaackoro o 6uocepe. ['panutis, coctas u cTpykTypa ouochepst. XKusoe
BemecTBO M ero ¢Qynkuun. OcobeHHocTH OHOchepbl Kak TI00AJbHOW 3KOCHUCTEMBI.
JlunaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouochepe.

KpyroBopotsl BemecTB M OHOr€OXMMHMYECKHE LMKIBI 3JI€MEHTOB (Yyriiepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.
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YenoseuecTBo B Onochepe 3emin. AHTpONIOTEHHBIE U3MEHEHUs B Ouochepe. ['modanbHbIe
HKOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBOBaHHE MPUPOIBI B YeiaoBeuecTBa. CoxpaHeHue OMopazHoo0pasmsi Kak OCHOBA
ycroitunBocTd Onochepsl. OCHOBA PaLlMOHATIBHOTO YIPABICHUS MPUPOIHBIMH PECYpPCAaMH U MX
UCIOJIb30BaHue. JlocTuykeHus: OMONIOrUM U OXpaHa IPUPO/IBI.

JdemoHcTpaumuu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunel u cxemsbl: «llumessie nenuy», «bUoIEHO3: cocTaB U CTPYKTypa», «lIpupoaHbie
coobmiectBay, «lenu nurtanus», «Okonoruueckas nupamuna», «buochepa u yenoBek»,
«2KocHuCcTEMA IIMPOKOIUCTBEHHOTI'O JIECay, « IKOCUCTEMA XBOMHOT O Jieca», «bruoreHo3 Bogoémay,
«ArpoueHos3», «lIpumepHble aHTPONOreHHbIE BO3ICHCTBUS Ha MNpUPOAY», «Baxuelue
VCTOYHUKHU 3arpsi3HEHUsl BO3JlyXa U TPYHTOBBIX Bom», «llouBa — BakHeMIas cocTaBisfoILas
ouocheprr», «Paktopsl nmerpazanuu  nouBy», «llapHukoBblii  3ddexT»,  «DaKTOPHI
paZroaKTUBHOTO 3arps3HeHus ouocdepos», «O0mas cTpykTypa 6uocheps», «Pacnpoctpanenue
*Ku3HU B Ounochepe», «O30HOBBIN 3KkpaH Ouocheps», «KpyroBopor yriepona B 6uochepe»,
«KpyroBopot azora B mpupoie».

O6opynoBanue: Moieb-aNIIMKaus « Tunu4aHble OMOLIEHO3bI», repOapuii «PacTurenbHbie
cooOmiecTBa», KoJulekuun «buoreHo3», «BpeauTenn BaKHEMIIMX CETbCKOXO3IMCTBEHHBIX
KyJIbTYp», repOapuul M KOJUIEKIMH PpAacTeHUM M JKUBOTHBIX, IMPHUHAJUIEKAIIME K pasHbIM
HKOJIOTHYECKUM TpynmnaMm ogHoro Buaa, Kpacnas kuura Poccuiickoit deneparuu, nzodpaxeHus
OXpaHsAEMbIX BUIOB PACTEHUN U KUBOTHBIX.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne ni/m Konrpouabnsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 brooris Kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbie cucTeMbI M X OpraHu3aius 1 bubmmoreia LIOK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTaB M CTPOSHUE KIIETKH 8 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
4 JKusHenesTenbHOCTh KIIETKU 6 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
5 PasMHOXEeHHE 1 MTHAMBUAYATIbHOE 5 1 bubnnorexa [HOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢c292
5 HacnencTBeHHOCTH U U3MEHYUBOCTD 8 15 bu6mmoreka [JOK
OpraHHW3MOB https://m.edsoo.ru/7f41c292
7 Cenexkiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢292
bu6mmorexa [IOK
8 Pesepaiioe Bpews 1 https://m.edsoo.ru/7f41c292
OBHIEE KOJINYECTBO YACOB 11O 34 0 4

IMPOI'PAMME
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11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne i/l Konrpoasusie IIpakruyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuoreka [JOK
1 1
IBOOUKONHA BHONOTHA o https://m.edsoo.ru/7f41cc74
5 BoO3HUMKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubnnorexa [HOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opranus3Mbl U OKpy>Karoias cpeia 5 1 bubmorexa LIOK
P PYHEROTAs epen https://m.edsoo.ru/7f41cc74
bub OK
4 Coo011ecTBa ¥ 3KOJIOTHUSCKHE CHCTEMBbI 9 h;/'[IpSJ,I:I;I/(r)rT].G:eKCiaS.(IJ_f).ru 17f41cc74
bu6mmoreka [IOK
P 2
> CICPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJINYECTBO YACOB 11O 34 0 95

ITPOI'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOT'O
MMPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

— VYMK (cocraB) Aradonosa N.b. buonorus.O6mas 6uonorus. ba3oBeiit U yriryOneHHBIH
ypoBHu. 10xim: yuebnux/ W.b.AradonoBa, B.M.CuormazoB. — M.: [poda, 2019.-
(Poccuiickuii yueOuuk: HaBurarop).

— VYMK (cocraB) -Aradonosa N.A., CuBornazos B.1. buonorus. ba3oBsiii u yriny0ia&HHbII
ypoBHHU. 11 kmace. — M.: JIpoda,2019-208c.

METOANYECKHUE MATEPUAJIBI IJIS YYUTEJIA
— YMK (cocraB) Aradonosa N.b. buonorus.O6mas 6uonorus. ba3oBelii u yrimyOneHHbINH
ypoBaH. 10xm: yueOHux/ WM.b.Aradonora, B.M.CuBormazoB. — M.: [lpoda, 2019.-
(Poccwmiickuii yaeOnuk: HaBuratop).
— YMK (cocraB) -Aradonosa U.A., CusoriiazoB B.U. buonorus. ba3oslii u yrinyOi¢HHbII
ypoBHu. 11 kmacc. — M.: JIpoda,2019-208c.

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. http://biologylib.ru/catalog/

2. http://lwww.ebio.ru/index-1.html
3.http://ege.fipi.ru/os11/xmodules/gprint/index.php?theme_guid=40fa31de7f41e3118fa3001fc68
344c9&proj_guid=CA9D848A31849ED149D382C32A7A2BE4

4. https://4ege.ru/video-biologiya/page/3/

5. https://bio-ege.sdamgia.ru/?ysclid=1d7gtxgcyx979684028

27



28



