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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
NOIXO0J0B K (opMHpOBaHUIO cojepxkaHus ydyeOHoro mnpeamera «buomorus» coctaBuiu:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMS,
pe3ynbTaToB OOyueHUsi U TpeOOBAHUU K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB, IMOJIOKEHHUS 00
O0IMMX LENSIX M MPUHIHUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obuiero obpazoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAYCHWU B TMO3HAHMU >KUBOH MPHUPOIBI M OOECIEUYCHHM CYIIECTBOBAHMS YEIOBEYECKOTO
oOmiectBa. CorjaacHO Ha3BaHHBIM MOJOKEHUSIM, ONPEIeTICHbl OCHOBHBIEC (PYHKIIMU IPOTPAMMBI 10
OuoJsioruu u €€ CTpyKTypa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTpareruu o0y4eHus,
BOCIIUTAaHUSI M PA3BUTHS OOYyYarOIIMXCS CpeAcTBaMH ydeOHoro mpenmera «buomorusy,
omnpezenseT o00s3aTeIbHOE MPEIMETHOE COJIEp)KaHUEe, €ro CTPYKTYpPY, paclpeaescHue Io
pa3zienaM M TeMaM, PEKOMEHAYEeMYIO IOCIEI0BATEIbHOCTh M3Y4YEHHUS y4yeOHOro marepuana c
y4€TOM MEXIPEJAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKU 00pa30BaTENIbHOIO IMpoliecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIIMXCS.

B mnporpamme mo OHOJOTMM Tak)K€ YYMUTHIBAIOTCA TpPeOOBaHUSA K IJIAHUPYEMbIM
JMYHOCTHBIM, METANpEJIMETHBIM M MNPEIMETHBIM pe3yinbraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIHHON 1€ATEIbHOCTH/y4eOHBIX AEUCTBUN 00yYarOIIUXCS 110
OCBOEHUIO COJIEpP>KaHUs OMOJIOTMYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uonoruu (10-11 kmaccel, 6a30BbIif YpOBEHb) peann30BaH IMPUHIIHUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYemMy B HEH MPOCMAaTpPHBAETCS
HAIPaBIEHHOCTh HA Pa3BUTHE 3HAHHM, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIM  JIMYHOCTH, OSKOJOTUYECKOTO  MBIILIICHHS,
MPEJCTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpYKarouei
npupoHoii cpese. [loaTomy Hapsay ¢ U3ydyeHHUEM 001IEOMOIOTHYECKUX TEOPH, a TaK)Ke 3HAHUMI
O CTPOCHHUH HBBIX CHCTEM pPA3HOTO paHra M CYIIHOCTH OCHOBHBIX MIPOTEKAIOIIUX B HHUX
IPOIIECCOB B IPOTpaMMe 110 OHMOJIOTHH yIeJIEHO BHUMAHUE HCIIOB30BAaHUIO TIOJTYYECHHBIX 3HAHUH
B TOBCEIHEBHON JKMU3HM JUIsl PEIICHUsS NPHUKIATHBIX 337ad, B TOM YHCIE: MPOPUIAKTHKU
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHUS PKOJIOTMUYECKH L€JIecO00pa3HOro MOBEAECHUS B OKpY’Karolleld NMPUpPOIHON cpeje,
aHalM3a BIMSHUS XO3SHUCTBEHHOW JEATEIHPHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCUJIEHHE BHUMaHMs K NPUKIAJHOM HAMpPaBIEHHOCTH Y4eOHOIo
npeamera «BHOTOTHS» MPOJUKTOBAHO HEOOXOIMMOCTBIO 00eCrieueH s YCIOBUN JUIS PEHICHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYECKOro 00pa3oBaHus, KOTOpas NpeAroiaraer
dopmupoBaHHEe y O0YYarOIUXCsS CIIOCOOHOCTH aaNnTHPOBAThCS K W3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCSI COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMsI 3aHUMaeT BakHoe MecTo. OHa
oOecrieunBaeT (popMupoBaHUe Yy OOydaroOIIMXCsl MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacmpsieT ¥ 0000IIaeT 3HAHHSI O KUBOW MPUPOJIE, €€ OTIMIUTEIBHBIX MPHU3HAKAX — YPOBHEBOM
OpraHu3allii W SBOJIIOLUHU, CO3AaET YCIOBMS Ui TO3HAHUS 3aKOHOB KHMBOM TPHPOJIBL,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro oopasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, IEGHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY.

Bonmbimoe 3HaueHWe OWOJIOTHST HMMEET TaKKe Ui pEIIeHUS BOCIUTATEIBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oouiero oopa3oBaHus, CoUanu3au odyJaromuxcs. M3yyenne
Omosornu odecneunBaeT ycaoBUs s (OpMUPOBAHUS MHTEIUIEKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX
U HMH(QOPMAIIMOHHBIX HABBIKOB, JCTETHUECKOM KYJIbTYphl, CIIOCOOCTBYET HWHTETpaluu
OHMOJIOTUYECKUX 3HAHWHU C TPENCTABICHUSMH M3 IPYTUX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumMun U reorpadun. HazpanHble MONOXKEHUS O MpeAHA3HAYEHUH Y4eOHOro mpeamMeTa
«buonorus» cocTaBUIIM OCHOBY JUTSI OTIPEICTICHUS TIOJIX0/I0B K OTOOPY M CTPYKTYPHUPOBAHHIO €r0
CoJIepKaHus, PEICTABICHHOT0 B IPOrpaMmMe 1o OHOJIOTHH.
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OTt60p conepkanus yaeOHOro TipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS W YMEHHS, 3HAYMMbIC ISl (POPMHUPOBAHMS OOIIEH KYIbTYpPBI, OMPEICIISIONINe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIoLel MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJEp’KaHusl, KOTOphIe CIy>KaT OCHOBOM ans  (opmupoBaHus
IIPEJICTaBICHU O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHEHTAIMAX JTUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTrHYeCKOro o0pa3oBaHusl.

CrpyKTypupoBaHHE COJepKaHUs y4eOHOro MaTepualia B TPOrpaMMe IO OHOJIOTUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAUEHUS 3HAHWMA 00 OTIMYUTEIbHBIX OCOOEHHOCTSIX
JKUBOU IPUPOJIBI, O €€ YPOBHEBOM OPraHU3aLMU U DBOJIIOLMH. B COOTBETCTBUU € 3TUM B CTPYKType
yuebHoro npeamera «buonorus» BblIEIEHBI CIEAYIOUINE coAepxaTelbHble TuHuU: «buonorus
Kak Hayka. MeTozpl HayuyHOro mo3HaHus», «Kierka kak 6uonornueckas cucrema», «Opranuzm
Kak Omonornyeckas cucreMay, «CucteMa U MHOrooOpas3ne OpraHM4eckoro MUpay, « IBOJIOIMS
JKUBOU MIPUPOJBD», «IKOCUCTEMBI U MPUCYIIE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE — OBJIaJICHUE
00yJalOIMUMHUCS 3HAHUAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIb30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB JKHUBOW MIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

JocTtuxenne 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM YpOBHE
o0ecrnieunBaeTcs PeIICHUEM CIIEAYIOIUX 3a1au:

OCBOEHHUE 00YJAIOIIUMHUCS CUCTEMbI 3HAHUN 0 OMOJIOTHYECKUX TEOPUSIX, YUCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, TMpaBWIaX, CIyKalluX OCHOBOH s (HOPMUPOBAHHSA
MPEJICTAaBICHUI O €CTeCTBEHHO-HAy4YHON KapTUHE MHUpa, O METOJaX HaydyHOTO IO3HAHUS,
CTPOEHUH, MHOT000pa3sMy U OCOOEHHOCTSX MMBBIX CHCTEM Pa3HOIO YPOBHSI OpraHU3aluy,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUH;

(dopMupoBaHUE Yy OOydYaroIIMXCSl I103HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH B Mpolecce aHanM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHMH HAayYHBIX B3IJISJIOB,
UJIeH ¥ MOJIX0/I0B K U3YyUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIliu;

CTaHOBJIEHHE Yy OOydYaromuxcsi oOme KyabTyphl, (YHKIMOHAIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH W OLEHUBATH SBJICHUSI OKPYXKAIOIIETO MHUpa KUBOW MPUPOJIBI HA
OCHOBaHWU 3HAHUH U OMBITA, MOJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dopMupoBaHHe Yy OOyYarOIIMXCS YMEHMH WILIIOCTPUPOBATh 3HAYEHHE OHMOJIOIMYECKHUX
3HAHUN B MPAKTUYECKON JEATETbHOCTH YEJIOBEKa, PA3BUTHM COBPEMEHHBIX MEIULMHCKUX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTHH;

BOCMHUTAaHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS YEIIOBEKOM >KUBOW MPUPOJIBI,
HE00X0IUMOCTH OEpeKHOr0 OTHOIIEHUS K HEH, COOMIOEHUS STUUECKUX HOPM NP MPOBEICHUU
OMOJOTUYECKHX UCCIICIOBAHMUIA;

OCO3HAHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHWM JUIsl TIOBBIIMIEHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

MpUMEHEHHUE TPUOOPETEHHBIX 3HAHWW M YMEHUW B TIOBCEJHEBHOM JKW3HH ISl OIEHKH
HOCJIEICTBUM CBOEH JEATENILHOCTU IO OTHOIIEHUIO K OKpY)Karolled cpene, COOCTBEHHOMY
37I0pOBBIO0, 0OOCHOBAHUE U COOJIIOICHUE MEP MPOPMITAKTUKH 3a00JI€BaHUM.

B cucreme cpennero obuiero odpasosanusi «buonorusy, usydaemas Ha 6a30BOM ypOBHE,
ABIIIETCS. 00sI3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOJSIIMM B COCTaB MpeIMETHOW o0nactu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

Jnst m3ydenusi 6uojornyd Ha 6a30BOM ypOBHE CPEIHEr0 O0IIero oOpa3oBaHUsI OTBOJIUTCS
68 gacoB: B 10 kmacce — 34 yaca (1 gac B Henento), B 11 knacce — 34 vaca (1 gac B Hezento).



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOTPAMMBI 110 BHUOJIOTMN HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBiIMBalOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOTpaMM CpeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JHMYHOCTHBIX pPE3yJIbTAaTOB OCBOCHMs IpenMera «buonorus» BbLIEICHBI
CIIEAYIOIINE COCTABIAIONIME: OCO3HAHHE OOy4YaroIUMMCA  POCCHHMCKOM  Tpa)IaHCKOM
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSTEIBHOCTH M CaMOOIPEAEIEHUIO,
HAJIMYMEe MOTHMBALMU K OOYy4eHHUIO OHOJOrWH, IeJICHANpaBICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXIeHUI JIMYHOCTH HAa OCHOBE KJIKOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPaJAULUN Pa3BUTHA
OMOJIOrMUECKOT0 3HaHUS1, TOTOBHOCTb U CIOCOOHOCTH 00YUaIOIUXCsl PYKOBOACTBOBATHCS B CBOCH
JeSITeIbHOCTH LIEHHOCTHO-CMBICJIOBBIMHM YCTAHOBKAaMM, HPUCYIIMMHU CHCTEME OMOJIOIMYECKOro
00pa3oBaHMs, HAJIMYME KOJOTUYECKOTO MPABOCO3HAHMS, CTIOCOOHOCTH CTaBUTh LIEJU U CTPOUTH
JKU3HEHHBIC IJIaHbl.

JInuHOCTHBIE pE3yabTaThl OCBOECHUs Npeamera «buonorus» IOCTUraroTcs B €IUHCTBE
y4eOHOIl W BOCHUTATENbHOM JESTEIbHOCTH B COOTBETCTBUM C TPATULMOHHBIMU POCCHUHCKHMMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMU U J1yXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOmiecTBe MpaBWJIaMH M HOPMAaMU HOBEIEHHMS M CIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMS,
CaMOBOCIIUTAaHUS U CaMOPAa3BUTHS, Pa3BUTHUsI BHYTPEHHEW MO3UIMM JIMYHOCTH, NATPUOTH3MA,
YBa)XXCHUsI K 3aKOHY M IIPaBONOPSAKY, YEJIOBEKY Tpyla M CTapUIeMy ITOKOJIEHHIO, B3aMMHOI'O
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0O W  TpaJulusaM
MHOTOHAllMOHAJIBHOTO Hapona Poccuiickoit @enepanuu, IpUPOAE U OKPYKAIOIIEH Cpele.

JIMYHOCTHBIE Pe3yabTaThl OCBOEHHS YI€OHOTO mpenMeTa «BHuoNorusy TOIKHBI OTPaXaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTpEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUHM, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTSAM POCCHHMCKOrO  OOILEeCTBa,
paciIMpeHre >KU3HEHHOI'O OIbITa M ONbITA AESITENbHOCTH B IPOILIECCE PEeaTu3allii OCHOBHBIX
HaIpPAaBJICHU! BOCIIUTATEIBHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLIMU  OOydarolmlerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00IIECTBa;

OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX IIpaB M OO0S3aHHOCTEH, YBaKEHUE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH NEATEIBHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelIeHny yueOHbIX U IM03HABATENbHbIX 3a/1a4, BHIITOJHEHUN OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh  OTpeNeNATh COOCTBEHHYIO IIO3MLHMIO IO OTHOUIEHHIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JICHCTBHSX HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aMMOJIEHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSMHU, KYJbTYPHBIMA HEHHOCTSIMU U COLUAIBHBIM
MI0JIO)KEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHHUS Y4eOHBIX,
MIO3HABATEJIbHBIX M HCCIEHOBATEIbCKUX 3aJa4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHHIO
OTIOHEHTOB NP 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKaHUS;

TOTOBHOCTb K TYMaHHUTapHO! U BOJIOHTEPCKOM €ATENBHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUIMCKOM IpaXk1aHCKOM NICHTUYHOCTH, MATPHUOTU3MA, YBAKEHHS K
CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTHM Iepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOli A3bIK U KyJBTYpY, IPOLIOE U HACTOSALIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuun;
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LEHHOCTHOE OTHOLIEHUE K MPUPOJTHOMY HACIEIUIO U MAMITHUKAM MPUPOJIbI, JOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYJIE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTUE OUOJIOTHH,
MOHMMAHUSA 3HAuYeHUs OWOJOTMM B IO3HAHWU 3aKOHOB NPUPOJBI, B KU3HU YelOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTbH K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUMCKOTO HApOAa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO U PUHUMATh OCO3HAHHBIEC PEIICHUS], OPUCHTUPYSICh HA
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJ1a B IOCTPOEHUE YCTONYMBOTO OyyIIero;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJMUTEISAM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOI'O
MPUHSATHUS LEHHOCTEN CEMEMHOM )KU3HHU B COOTBETCTBUU C TPaAULMAMU Hapoa0B Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMaHNE YMOITMOHAJIBHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIAThH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnMTAHHWS, (POPMHMPOBAHHA  KYJIbTYPbI 3I0POBbSI M
IMOLMOHAJIBLHOIO 0JIArONoJIy4usi:

MOHMMAaHUE U peain3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPAaBUI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIHIXA,
perynspHas (Qu3MyYecKass AaKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHONICHHS K COOCTBEHHOMY (PM3MYECKOMY U TICUXHYECKOMY 3JI0POBBIO;

MOHMMAaHWE IEHHOCTH TPaBUJI HWHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOICH;

OCO3HAaHHE TOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYCK (YHMOTPEOIEHUS AIKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Yy, OCO3HaHKE [IEHHOCTU MacTepCcTBa, TPy 0Jt00ue;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON M COLMAIbHON HAaNPaBIE€HHOCTH,
CIOCOOHOCTh UHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSTEIHHO BBIMOJIHATH TAKYIO JESTEILHOCTD;

UHTEpEC K pa3nuyHbiM cepam mpodeccHoHANbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBII BBIOOP OyayIieit mpodeccun 1 peaaTnu30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BAaHUIO Ha MPOTSHKEHUH BCel
KU3HH;

7) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

HKOJIOTMYECKHU 1[€JIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK MCTOYHHUKY KU3HU Ha 3eMIe,
OCHOBE €€ CYILIECTBOBAHMS;

MOBBIIICHHE YPOBHSI SKOJOTHYECKOW KYJIBTYphI: MPUOOPETEHHE OMNbITa TJIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN JIsl OKPYKAIOLIEH Cpeibl;

OCO3HAHUE TJIO0ABHOTO XapaKkTepa YKOJIOTHYECKUX MPOOJIeM U MyTeH MX PEIICHHS;

CIIOCOOHOCTH UCMOB30BaTh MPUOOpPETaeMble MPU U3YYCHUH OMOJIOTHUU 3HAHUS U YMEHUS
MpU pelIeHnH TPoOJIeM, CBS3aHHBIX C PallMOHAIBHBIM IMPUPOIONOJIb30BAaHUEM (COOIIOIEHNE
MpaBuJ MOBEICHUS B MPHUPOJIC, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECUSI B SKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHochepbl);

AKTUBHOE HEIpUATUE JEWCTBHUM, MPUHOCSIIIUX BpEl OKpYKarollel MNPUPOIHON cpene,
yMEHHUE MPOTHO3MPOBATH HEOJATONMPHUATHBIE HKOJIOTHYECKUE TOCIEACTBUS MPEATPUHIMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;



HaJIU4Me Pa3BUTOTO HKOJIOIMYECKOTO MBIIIICHUS, JKOJIOTMYECKON KYJIbTYpBI, OIIBITA
JEATCIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATBCS HMMH B
[IO3HABATEJIbHONW, KOMMYHMKAaTUBHOW M COLMAIbHOM IIPAKTUKE, IOTOBHOCTHM K YYacTHIO B
IIPAKTUYECKON AEATEIbHOCTU YKOJIOTHYECKOM HAIIPABJICHHOCTH;

8) neHHOCTH HAYYHOI'0 IO3HAHMA:

Cc(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKd M OOIIECTBEHHOW TPAaKTUKH, OCHOBAaHHOTO Ha JHAIOTe KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UATATEIBCKON KYJIBTYPhI KaK CPEICTBA B3AUMOIECHCTBH
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cnenu(uku OHONOTMM KaK HAyKH, OCO3HAHHMA €€ poyii B (OPMHPOBAHUHU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpYKarolleM
MHUpEe KaK O E€IUHCTBE NPUPOABI, 4YelIOBEeKa U 0OOImecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH M peleHUH IPOo0IeM COXpaHEHHsI TPUPOJHOIO PABHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OHMOJIOTUU JUISI COBPEMEHHOW LMBMIIM3AIMU: 00ECIICUeHUS
HOBOI'O YPOBHS pa3BUTHs MEIMILIMHBI, CO3JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIOBEUECTBA, IOUCKA IMYTEH BBIX0/a U3 TI00ATBHBIX
9KOJIOTUYECKUX MpoOseM U obecrieueHus nepexoa K ycTOMuMBOMY pa3BUTHUIO, PALIUOHATIBHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJIOTMYECKHUX 3HAHMN B LIEJSIX MOBBIMICHUS 0O0IIei
KYJBTYpBl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YHKIIMOHAIBLHOU
IpPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi npu U3y4eHuu OnoIoruu;

IIOHUMAaHUE CYIIHOCTH METOJOB IIO3HAHHMs, MCIOJIb3yEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IOJydaeMble 3HAHHUS JJI aHalIW3a M OObBACHEHMs SBJICHUH
OKpYXXAaloIlero MUpa M HPOUCXOJAIIMX B HEM H3MEHEHUH, yMEHME JelaTh O0OOCHOBAHHbBIE
3aKJIIOYCHUsT HAa OCHOBE HAaYYHbIX (AKTOB M HMEIOIIMXCS JAHHBIX C LEJIbI0 IOJIy4eHHs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUISL peIleHUs
po0JieM B peaTIbHBIX KU3HEHHBIX CUTYaLMSIX;

OCO3HAHHE LICHHOCTH HAayYHOH IEATENbHOCTH, FOTOBHOCTh OCYILECTBIATh NMPOCKTHYIO U
HCCIIEN0BATENBCKYIO IESITENbHOCTh HHINBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYyYEHHUIO HOBBIX 3HAaHUNH 1O OHOJIOTMHM B COOTBETCTBUU C >KMU3HEHHBIMU
NOTPEOHOCTAMM.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yNbTaThl OCBOEHUSI ydeOHOro mpeamera «bHOJOTHS» BKIIOYAIOT:
3HAUMMbIE 1T (DOPMHUPOBAHHS MHUPOBO33PEHUS OOYYAIOMIUXCA  MEKIUCIUTITHHAPHBIC
(MeXmpeaIMeTHbIE) O0IIeHaYYHbIE TTOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienuuKy METOJIOB IMO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHS,
SBIIEHUE, TPOIECC, CHCTEMa, HAy4YHBIM (akT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopHsi, HCClIeIOBaHNEe, HAONIOJCHUEe, U3MEpPEHUe, IKCIEPUMEHT U JPYTuX), YHUBEPCAIbHBIC
yueOHbIe JeicTBUS (MO3HABaTeIbHbIC, KOMMYHUKATHBHBIC, PETYISTHUBHBIC), 00ECIIECUNBAIOIINE
dbopmupoBanre (YHKIIMOHATHLHON TPAMOTHOCTH WM COLMAIBHON KOMIIETCHIIMH OO0YyJaronuxcs,
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIIMHAPHBIE,
MHPOBO33PCHUYECKHE 3HAHWUS W YHUBEpPCAJIbHbIC Yy4YeOHBIC IEHCTBHS B TIO3HABATEIILHOW U
COIIMAIbHOM MPAKTHKE.

MetanpeameTHble pe3yJbTaThl OCBOCHHSI MPOrpaMMBbl CpEJHEro oOuero oodpazoBaHUS
JTOJIKHBI OTpaXaTh:

OBjajieHUe YHHBEPCAJbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMHU JA€HCTBUAMM:

1) 6a3oBble JOTHYECKHUE TeHCTBUS:



CaMOCTOSITENILHO (POPMYTHpPOBaTh M aKTyalU3UpPOBATh MPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BAaTh MPU OCBOCHUH 3HAHUN TPUEMBI JIOTHYECKOTO MBIITUICHUS (aHAIN3a, CHHTE3a,
CpaBHEHHUsA, KJIacCHU(PpUKAIMKH, OOOOIIEHUS), PACKPBIBATh CMBICT OHOJOTHYECKUX ITOHATHN
(BBIICNATH UX XapaKTePHBIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU IMOHSATHUSIMU);

ONpeNeNaTh WENU ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHKCHUS,
COOTHOCHTH PE3yIbTAaThl ACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCTIOJIb30BaTh OWOJIOTHUECKUE TOHSTUS JJIs OOBsSCHEHHS (AKTOB W SIBICHUH KHBON
TIPUPOJIBI;

CTPOMTH JIOTHUECKUE PACCYKICHUS (MHIYKTUBHBIC, JICTyKTHBHBIC, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, ()OPMYIUPOBATH BBIBOABI U
3aKITIOYCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOILICHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE IMPOTUBOPEYHMI Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

pa3padaThiBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YUETOM aHAIHM3a UMCIOIIUXCS MaTEPUATBHBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATh W BBIIOJHIATE Pa0OTy B YCIOBUSX PEaJbHOrO, BHUPTYAJILHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATMBHOE MBINUICHUE MPH PEIICHUH KU3HCHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHS:

BJIAJICTh HaBBIKAMHU YUEOHO-HCCIICIOBATEIBCKON U MPOCKTHOM JIEATEIIEHOCTH, HAaBBIKAMHU
paspeuieHus mpooieM, cnocoOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOMCKY METOJIOB
pelIeHHs TPAKTHYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMYHbIX METOIOB TIO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHUJBI JCSITCILHOCTH IO IOJIYYCHUIO HOBOTO 3HAHUSA, €0
UHTEPIPETAINHU, MPEOOPA30BAHUIO U MPUMEHCHHIO B YYEOHBIX CHUTYallMSX, B TOM YHUCIE TPU
CO3IaHHUH YYCOHBIX M COI[UAIBHBIX TPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THIT MBIIUICHHS, BJIAJCTh HAYYHOU TEPMHUHOJIOTUCH, KITFHOYCBBIMH
MOHSTHSIMA M METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISIBJISITH MPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJllM3UpOBaTh 3ajady, BBIABUTATH
TUTIOTE3Y €€ PelIeHuUs, HAXOIUTh apTyMEHTHI JUIS JOKa3aTeIbCTBA CBOMX YTBEPIKICHUH, 3a/1aBaTh
napaMmeTpsl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATH IMOJTYICHHBIE B X0JIC PEIICHHS 33]1a49H PE3YJIbTaThl, KPUTHUECKU OIICHUBAThH
UX TOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATH IPUOOPETEHHBIN OIBIT,

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
MpOECCHOHAIBHYIO CPENY;

YMETh TEpPEHOCUTh 3HAaHWS B  T[O3HABAaTEIbHYI0O U  MPAKTUYECKYHD  OOJIacTH
KU3HEICATCIIEHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJCH, IpE/JiaraTh OPWUTHHAIBHBIC TOIXOABI W PEIICHHS, CTaBHTh
poOJIEeMBI U 3a/1a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

3) padora ¢ undgopmanmeii:

OpUEHTUPOBATHCS B Pa3UYHBIX MCTOYHHKAX HH(popMmamuu (TeKcTe ydeOHOro mocoows,
HAy4YHO-TIOMYJISIPHOM JTHTEeparype, OHOJIOTHYSCKUX CIIOBApSX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax mgaHHbIX, B UHTepHeTe), aHAIM3UPOBATh WH(MOPMAILIMIO DPANIUYHBIX BUIOB U (QOpM
MPEJICTaBJICHHS], KPUTHIECCKH OIIEHUBATh €€ JOCTOBEPHOCTh M HEIPOTHBOPEUNBOCTD;



dbopMynTupoBaTh 3amMpoChl W TPUMEHATH pa3jMYHbIE METOABI TpPU IOWCKE U O0TOOpe
Ouosornueckoi nHpopMaIuu, HeOOXOIMMOM JIJIsl BBITIOJHEHUsI YIeOHBIX 33714,

NpUOOpPETaTh OMBIT WCHOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEpIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOUPATH ONTHMAIBHYIO (OpMYy MPEACTABICHUS OHOJIOTHYESCKON
uHpopmanuu (cxemsl, TpaduKu, AHarpaMMebl, TaOJIUIIBI, PUCYHKH U JPYTOeE);

WCIIONIb30BaTh HAYYHBIM $I3BIK B KauecTBE cpeAcTBa Npu paboTe ¢ OMOJOTHYEeCcKOi
uH(popMalel: MPUMEHITh XUMUYECKue, GU3NYECKUe U MaTeMaTH4YeCKHe 3HAKW U CHMBOJIBI,
dbopMmyinel, abOpeBUaTypy, HOMEHKIATYPY, HCIIONB30BaTh M MPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BIIQJICTh HABBIKAMHU PpACMO3HABAaHUS W 3alUTHl  WHpOpMAUHM, HWHOOPMAIIMOHHON
0e30MacHOCTH JIUYHOCTH.

OBiaieHUe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY /1eiCTBUSAMM:

1) o6menne:

OCYIIECTBIISATh KOMMYHHKAIIUN BO BCEX Cdepax >KU3HU, aKTUBHO Y4acTBOBAThH B JHAIIOTE
WIM JUCKYCCUU MO CYIIECTBY 0OCYyKIaeMoil TeMbl (YyMEHHUE 3a7aBaTh BOINPOCHI, BHICKA3bIBATH
CY)KJIGHUSI OTHOCHTEIIbHO BBINOJHEHUsI TIpeajaraéMon 3ajady, YYHUTHIBaTh HHTEPEChl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacrmo3HaBaTh HEBEpOAJIBHBIC CpeICTBa OOMICHUS, MMOHUMATh 3HAYCHUE COLUATBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHHUSI KOH(DIUKTHBIX CUTYallul, yMETh CMATYaTh KOH(JIUKTHI U
BECTHU TIEPETOBOPHI;

BJIQJIETh PA3NWYHBIMU CIIOCOOAMU OOIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTHX JIOACH, MPOSBIIATh YBAKHUTEIHLHOE OTHOIICHHE K COOSCEHUKY U B KOPPEKTHOH (hopme
dbopMyITupOBaTH CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C MCIOJIB30BAHHEM SI3BIKOBBIX
CPEIICTB.

2) coBMeCTHas IeITeJbHOCTh:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOU pabOThHI IpU
pemeHnn OMoI0rnYecKoi mpo0IeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MTPUMEHEHHS TPYIITOBBIX
dbopM B3aMMOCHCTBYS IPU pEUICHUH YyueOHOM 3a/1auH;

BBHIOMPATh TEMATHUKy M METOJbl COBMECTHBIX JEHCTBUM C Y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJO0r0 4J€Ha KOJIEKTUBA;

MPUHUMATh 1ETM COBMECTHOM JESITEIbHOCTH, OPraHW30BBIBATH M KOOPJIUHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACTIPEAEIISTE POJIU C YYETOM MHEHUM
YYaCTHUKOB, 00CYX/1aTh pe3yabTaThl COBMECTHOU PabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKAOTO YJaCTHHKA KOMaHbl B OOIIUN pe3ylnbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE NPOEKTHI, OLIEHMBATh HJAEH C MO3UIUU HOBHU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISITh TO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3NIMYHBIX CHUTYalUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITH HMHUIIUATHBHBIM.

OByaieHHe YHUBEPCAJbHBIMH PEryJsiTUBHBIMY 1CHCTBHAMM:

1) camoopranu3amnms:

UCIIONIb30BaTh OMOJIOTMUECKWE 3HAHUS JJs BBIABICHUS NPOOJIEeM M WX pEIIeHUS B
KU3HCHHBIX M YICOHBIX CUTYaIIHSIX;

BBIOMpATh HA OCHOBE OMOJOTHYECKHUX 3HAHHH IEJIEBBIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUAX M TOCTYNKAaX MO OTHOIICHUIO K >KHUBOM MPUPOJIE, CBOEMY 3J0POBBI0 M 3I0POBBIO
OKPY’KaIOIIHUX;

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATENBHYIO JESITEIBHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh U (GOPMYyIUPOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTENbHON JAEATEIbHOCTH U
JKU3HEHHBIX CUTYaIIHSIX;



CaMOCTOSITENIFHO COCTABJIATH IJIAH PELICHUs TPOOIEMBI ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MIPEMOYTCHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

paCIIMPATH paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX IPENOYTECHHIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CHocoO0CTBOBATh (HOPMUPOBAHHIO U TIPOSIBICHUIO MIMPOKOHN SPYIUIIMH B PA3HBIX 00JACTAX
3HAHMH, TOCTOSHHO MOBBIILIATH CBOH 00pa30BaTEIbHBIN U KYJIBTYPHBIA YPOBECHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCHTb KOPPEKTHBBI B JAEATEIBHOCTH, OLICHHBATH
COOTBETCTBHUE PE3YIbTATOB LIETISIM;

BJIaZICTh HABBIKAMH IIO3HABATEIbHON peIEKCHN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUIl
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CHTYaIlMH, BBIOOpA BEPHOTO PEIICHMUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PELICHHUS 110 UX CHIKCHHUIO;

NPUHUMATh MOTHUBBI M apI'YMEHTBI IPYTUX IPU aHATU3E PE3YNIbTaTOB S TEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NpUHUMAThH ce0sl, MOHUMast CBOU HEAOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI U @pT'YMEHTHI IPYTUX NP aHAIIN3E PE3YNIbTAaTOB ACATEIbHOCTH;

NpU3HABATh CBOE MIPABO U MPABO JPYTrUX Ha OIIHOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU C TIO3UIIUH JPYTroro YeIoBeKa.

COJAEP/KAHUE OBYYEHUSA

10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMONOTHUU C OOILIECTBEHHBIMU, TEXHUUYECKUMHU U JAPYTUMU
€CTCCTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOW, ICTETUKONM W mpaBoM. Ponb Ouonoruu B
dbopMUpPOBaHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrucTeMa OMOJIOrHYeCKUX HayK.

MeTto/1bl TO3HAHUS KUBOM MPHUPOABI (HAOJI0IeHUE, SKCIIEPUMEHT, OIIMCaHue, U3MEpEHueE,
KJaccu(uKanus, MOIEIMPOBAaHUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX ).

JdemoHcTpaumnu:

[Toprpetsr: Y. [Japsun, I'. Menaens, H. K. Konsnos, [Ix. Yorcon u @. Kpuk.

Tabmuipl U cxembl: «MeToIbl TO3HAHUS KUBOW TIPUPOIBIY.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTueckass pabora Ne 1. «lcmonp3oBaHuE pa3iIMYHBIX METOJOB NPHU H3YYEHUU
OMOJOTUYECKIX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3ALHA.

JXKusele cucreMmpl (6MOCHCTEMBI) Kak IMpeaMeT H3ydeHus Ouonoruu. OTIMYUe >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpoiicTBa OumocucteM M HX pazHooOpazue. YPOBHHM OpraHM3alud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHM3MEHHBI,  MONYJSIIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTeo1eHOTUYECKH), OMOC(hEpHBI.

JdemoHcTpaumnu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKH KHU3HU», «YPOBHH OpraHM3allld >KUBOU
PUPOJIBI».

O6opynoBanue: moaens Monekynsl JJHK.

Tema 3. XMMHYECKHI COCTAB U CTPOCHUE KJIETKH.

XHWMHUYECKUH COCTaB KIETKH. XUMUYECKUE DJIEMEHTHI: MAKPOAIEMEHTBI, MUKPOJJIEMEHTHI.
Bona n MuHepalibHbIE BEIIECTBA.



@yHKIMM BOJABl U MUHEpAJIbHBIX BEIIECTB B KieTke. IlomnepikaHne OCMOTHYECKOIO
OanaHca.

benku. CocraB u ctpoeHue 0enKkoB. AMMUHOKHUCIOTE — MOHOMEpBI OenkoB. HezameHnumele
U 3aMEHHUMblE AMHUHOKHCIOTHL. AMHHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl O€IKOBOI
MOJIEKYJIbl (TepBUYHAs, BTOPUYHAs, TPETUYHAs U YETBEPTUYHAA CTPYKTypa). XUMHUYECKHE
cBoMcTBa OenKoB. bruonornyeckue GyHKIMU OEITKOB.

®epmeHTHl — OHoJOrHyYeckre Karaiau3atopbl. CTpoeHue (epMeHTa: aKTHBHBIM ILIEHTP,
cyOctpatHas cneuuduunoctb. Kodepmentsl. Burtamunpl. Otinuust  (QepMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aTOpPOB.

VYrneBoabl: MOHOCaxapu bl (TII0K03a, pubo3a u ne30kcuprbdo3a), aucaxapuisl (caxaposa,
JAKTO3a) W TMOJMCaxapuabl (KpaxMmas, TJIHKOTeH, MeJUToio3a). buomornyeckue QyHKIMN
YIJIEBOJIOB.

Jlumuael:  TpUraMuepuasl, Qochonunuael, crepouasl. [uapodpmibHO-THIAPOGOOHBIE
cBoiictBa. buonornyeckue ¢yHkiuu aunuaoB. CpaBHEHHE YIJIEBOJOB, OEIKOB U JUIHA0B Kak
HCTOYHUKOB YHEPIHH.

Hyxneunoseie kuciotel: JIHK u PHK. HykneoTuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenue u ¢yukuuu JJHK. Crpoenne n ¢ynxuuum PHK. Buner PHK. AT®: ctpoenue u
GbyHKIHH.

[{uronoruss — Hayka o kierke. Kilerounass Teopus — IpUMeEp B3aUMOJCHCTBHS UACH U
¢dakToOB B HAYYHOM MO3HAHUH. METO/Ibl U3yUCHHSI KIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOmie Mpu3HaKy KJIETOK: 3aMKHYTasi HapyKHast
MemOpana, monekynsl JIHK kak renerudeckuii anmapar, cuCTeMa CHHTe3a Oenka.

Tunel KIETOK: 3yKapuoTHdeckas U mpokapuoruueckas. (OCOOEHHOCTH CTPOEHUs
npokapuoTuyeckoit kiueTku. Kierounas crenka 6akrepuil. CTpoeHHne 3yKapuOTHYECKOM KIETKH.
OcCHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbI KIETOK — KJIETOYHAsl CTEHKA, IIMKOKAJIUKC, UX (YHKIUU.
[Tnazmatuueckass memOpana, e€ cBoiictBa M (yHkmuu. LlurorazMa m e€ OpraHOMIBL
OnnomemOpanHble opranonasl kietku: JIIC, anmapar ['onbaxku, 1muzocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHAPUH, I1acTuibl. IIporicxoxieHne MUTOXOHIPUH U mi1acTua. Bust
wiactug. HememOpaHHble OpPraHouAbl KIETKUA: PUOOCOMBI, KJIETOYHBINH IIEHTP, IEHTPUOIH,
PECHUYKH, KIyTUKU. DyHKIIMK OpraHOMA0B KIIETKU. BKitoueHus.

SAnpo — peryasTopHblil HeHTp kiaeTku. CTpoeHue aapa: sjuepHas 006004Ka, Kapuornsiasma,
XPOMAaTHH, AJPHIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEIIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Juarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenue XUMUYECKUX IEMEHTOB B )KUBOW IIPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckass TabnMIA XMMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunTes Oenkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoOTHYECKON
KIeTkn», «CTpoeHne XUBOTHOM KIeTKu», «CTpOeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», «CTpoeHue sapa KIETKN», «Y TIIEBOABDY, «JIUmuasD.

OOGopynoBaHHe: CBETOBOW MHKPOCKOI, OOOpYJOBaHWE MJis TPOBEICHUS HAOIIOJCHUH,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PacTUTEIbHBIX, KUBOTHBIX M OaKTepPHAIBHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaGopatopuast pabora Ne 1. «3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopnast padota Ne 2. «M3yueHue CTpOEHHs KIETOK DPACTCHHH, >KHBOTHBIX H
0aKTepHii MoJI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUE.
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Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.

OOmeH BemiecTB, WiIM MeTaboau3M. AccuMwisanus (TUTACTUUECKH  OOMEH) |
JUCCUMUJIISALINS (SHEPreTUUEeCKUl 0OMEH) — JIBE€ CTOPOHBI €IMHOIO Mpolecca Mmetadbonusma. Posb
3aKOHOB COXPAHEHUs BEUIECTB U YHEPTUU B MIOHUMAHUHN METa0O0IU3Ma.

Tunel oOMEHa BEmIECTB: aBTOTPOQHBIA U reTepoTpodHbii. Ponk ¢pepMeHTOB B 0OMEHE
BELLECTB U ITPEBPAILICHUH SHEPTUU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el ¢dotocuHTe3a. Peakmm (oTocuHTE3A.
D¢ dexkTuBHOCTL (hoTOCHHTE3a. 3HAUYCHUE (POTOCHHTE3a JIs KU3HH Ha 3emiie. BiusHue yciaoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocHHTe3. XEeMOCHHTE3UpYIoIIue OakTepuu. 3HAUCHHE XEMOCHHTe3a JUIsl KU3HU Ha
3emue.

OHepreruyeckuii oOMeH B  KjeTke. PacuiernjeHue BEIIECTB, BbIJCIEHUE U
AKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. DTalbl JHEPreTHueckoro oomena. I mukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIIEHHME, WIM  KJIETOYHOE  JibIXxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHpopmamus u JHK. Peamuzamus
TeHEeTHYeCKO MH(popMamu B KieTke. [ 'eHeTHUecKuit Ko M ero cBoWcTBa. TpaHCKpHUIIUS —
matpuuHblii cunte3 PHK. Tpancnsuus — 6uocunres Oenka. Jtansl Tpancnsuuu. KonupoBanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTe3e Oernka.

Hexnetounsie ¢popmbl Ku3HU — BUPYCHL. McTopus oTkpbiTHs BupycoB (/1. U. IBaHOBCKMi).
OcoOeHHOCTH CTPOEHMSI M JKM3HEHHOTo LuKJIa BUpycoB. bakrepuodaru. bone3nu pacrenui,
JKUBOTHBIX M 4YeJIOBEKa, BhI3bIBa€Mble BUpycamu. Bupyc nummyHnonedunura yenoseka (BUY) —
Bo30ymutens CIIMJla. OOpaTtHas TpaHCKpUIIIMs, peBepraza W HHTerpasa. Ilpodummakruka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHHUIA.

JdemMoHcTpaumMu:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer  w cxembl:  «Tumel  muTaHusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii ooOMen», «Xmnoporacty, «Potocuntes», «Ctpoenune IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUE TreHa», «CuHre3 Oenka», «l'eHeTnuueckuili  Kom», «Bupycs»,
«baktepuodarny, «Ctpoenne u xku3HeHHbIH 1wk Bupyca CIIWJ{a, Oaxtepuodaray,
«Permmukanus JJHK».

O6opynoBanue: monenu-anmumkanuu «Y apoenue JJHK u tpanckpunumsy», «buocuntes
6enka», «CTpoeHue KIeTKn», Mosienb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii 1uki, wiaM XU3HEHHBIM UK kieTku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHtepdasze. Permmukanus — peakmus marpuunoro cunteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuOTHUIl. JMIUIOMTHBIM U TarUIOWIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne knerkn —Muto3. Ctaauu muto3a. [Ipouecchl, mpoucxoasiume Ha pa3HbIX CTaIusIX
MHTO3a. BHOJIOrMYEeCKHil CMBICT MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

@®opMBbI pa3MHOXKEHHS OPraHU3MOB: 0€CI0JI0e U M0JI0Boe. Buabl 0ecrionoro pa3MHOKEHUS:
JiefieHNe HaJlBoe, MOYKOBAHME OJHO- W MHOTOKJIETOUYHBIX, CIOPOOOpa3OBaHHE, BEreTaTHBHOE
pa3MHoOkeHue. VIckyccTBeHHOE KJIOHUPOBAHNE OPraHU3MOB, €r0 3HaYeHHE JJIsl CENIEKILINU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAMYUS OT OECroI0ro.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsmue Ha craausx menosa. [loBemenne
XpoMocoM B Meio3e. Kpoccunrosep. buonornyeckuii cMbIC U 3HaUEHUE MEH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y *KUBOTHBIX. [10/I0BBIE XKene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTo30u,
AllleKsIeTka) — crepmaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOECHHS SIMIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.
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NuauBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOpHOHATBHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX MKUBOTHBIX: JIPOOJIEHHE, TacTpyJsaius,
oprarorenes. [ToctamOproHabHOE pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHS: TPSIMOE,
HenpsiMoe (IMYuHOYHOe). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pazBute pacteHuil. OHTOreHe3 HBETKOBOIO PACTEHHUs: CTPOCHUE CEMEHH, CTaIuu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIIOOTBOPEHHUE Y
[[BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «Jlenenne KiIeTku OakTepuii»,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpoeHHEe XpOoMOCOMbD», «KieTouHbli mukmy, «Perukarus
JHK», «Mutos», «Meiosy, «IIpsimoe u HenpsiMmoe pa3BUTHEY, «] 'aMeTOreHe3 y MIEKOTTUTAIOIIUX
U yesioBekay, «OCHOBHBIE CTA/IUU OHTOTECHE3a.

O6opynoBaHue: MHKPOCKOI, MuKpornpenaparsl «CriepMaTo30UIbl MIEKOMUTAIOIIETOY,
«Slituexnerka miekonuTaromero», «Kapuokunes B kjieTkax KOpemika Jiyka», MarHUTHast MOJIEIb-
anmukanus «Jlenenne kinetkn», moaens JJHK, monens Meradasnoit XpoMoCOMBI.

JlabopaTopHble 1 IpakTHYeCKHe PadoThI:

Jlaboparopuas pabota Ne 3. «HabmrogeHne MuTo3a B KIETKaX KOHYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKPOMpPEIapaTax.

Jlaboparopuas pabota Ne 4. «/3yueHue CTpOEHHS MOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HaciencTBeHHOCTH M H3MEHYMBOCTH OPTraHU3MOB.

[Ipenmer u 3agaum reHetuku. Mcropuss pa3BuThs TreHETHMKH. Pojib OHUTOIOrMM U
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKi1ag poccuicKUX U 3apyO0eKHBIX YUEHBIX B pa3BUTHE
reHeTuku. Meroapl TEeHETHKUA (THOPUIOIOTUYECKUM, UUTOTCHETHUYECKUN, MOJIEKYISIPHO-
reHetuyeckuii). OCHOBHbIE TeHETUUYECKUE MOHATHS. ['eHeTndeckasi CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTU  HAcJEeAOBaHWS  INPU3HAKOB, ycTaHoOBIeHHble [.  MeHaenem.
MoHorudpuaHOe CKpeIrBaHue. 3aKoH eMHO-00pa3usi THOPUIOB MepBOTO MoKoJeHwHs. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paculeluieHus npu3HakoB. ['mnore3a uucrtorel ramer. IlomHoe u
HETOJIHOE JOMUHUPOBAHHE.

JuruOpunHoe CKpemMBaHHME. 3aKOH HE3aBUCHMOTO  HACJENOBAaHUS  MPU3HAKOB.
[{uroreHeTnyeckue OCHOBBI JUTUOPUAHOTO CKpENIMBAHUSA. AHAIM3UPYIOIIEE CKpEIIMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHMS JIJIsl ONIPEIeTIeHHsI TEHOTUIIA OCOOU.

CuenneHHoe HaciefoBaHue npusHakoB. PaGora T. Moprana mno cremieHHOMY
Hacje10BaHHI0 TeHoB. HapylleHue cuenyieHnsi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpoMOCOMHast TEOpHS HACIEACTBEHHOCTH. | eHeTHYEeCKHEe KapThI.

['enetnka nona. XpoMOCOMHOE OIpeAeNIeHHE NoJjia. AYTOCOMBI M IMOJIOBBIE XPOMOCOMBI.
['omorameTHpie W reTeporaMeTHbie OpraHuW3Mbl. HacnmemoBaHue TPHU3HAKOB, CIETUICHHBIX C
MOJIOM.

N3menunBOCTh. BUIbI N”3MEHUMBOCTH: HEHACIICICTBEHHAS M HACJIeACTBeHHAas. Posib cpenbl
B HEHACIIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTEPUCTHKA MOIU(PUKAIUOHHOW HW3MEHYHBOCTH.
Bapuanvonsslil psa n BapuanvoHHas kpuas. Hopma peaknuu npusnaka. KonmyecTBeHHbIE 1
KaueCTBEHHBIC TPU3HAKU U UX HOopMa peaknuu. CBoHCTBa MOAU(PUKAIMOHHON N3MEHYMBOCTH.

HacnencrBennas, WM reHOTUNTUYECKAss, N3MEHUNBOCTh. KoMOMHATHBHAS M3MEHUYHUBOCTb.
Meiio3 ¥ TMONOBOM TpoIleCC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTalMoOHHAs
n3MeHYNBOCTh. Kiaccudukanus myranwii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacTtoTa U
MPUYMHBI MyTaluii. MyTareHHbsle GakTopbl. 3aKOH TOMOJIOTHUECKUX PSAIOB B HACIIEICTBEHHOU
m3MenunBocty H. . BaBumnosa.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun demoBeka. OCHOBHBIE METOJbI TEHETUKH YeEIIOBEKa:
TeHealOTUYeCKUi, OJIM3HENOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJIEKYISIpPHO-
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reHetuyeckuii. CoOBpeMEHHOE OIpeAelieHe TEeHOTUIA: MOJHOT€HOMHOE CEKBEHHUPOBAHHE,
TEHOTHIUPOBaHKE, B TOM yucie ¢ nomotpio I1[P-anamm3a. HacnencrBenHsie 3aboseBaHus
YeloBeKa: TeHHBbIE OOJie3HH, OOJIE3HM C HACJICACTBEHHOW  MPeapacioyioKeHHOCTHIO,
XpoMocoMHBIe OoisiesHu. ComaThdeckue | reHepaTHuBHbIE MyTanuud. CTBOJIOBBIC KIIETKH.
[TpuHIMITEI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKA U JICUCHUS T€HETHUYCCKUX
Oosie3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTHPOBAaHUE. 3HAUYECHHUE MEIAUIIMHCKOW TCHETHKU B
MPEIOTBPAIICHUH U JICUCHUU TEHETUIECKHIX 3a00JIeBAaHUN YeIOBEKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBmiios.

Tabmunel 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 IUTOTCHETHYECKas OCHOBAY,
«3aKOH pacUICIUICHHs] W €ro IUTOr€HETUYeCKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durunbOpumnoe ckpeumBanuey, «l{uTomorndeckue OCHOBBI AWUTUOPUTHOTO CKPEIIMBAHHS,
«Merio3y, «B3auMoieicTBUE allIeIbHBIX T€HOBY, «I €HEeTHUeCKuEe KapThl PACTEHUM, )KUBOTHBIX U
yenoBekay, «l'eHeTuka moisia», «3aKOHOMEPHOCTH HACJIECJIOBAHMS, CUEIJICHHOTO C IOJOM,
«Kapuotunbel demoBeka W JKUBOTHBIX», «Buabpl wu3MeHunBoCcTHY», «MoaudukanmoHHas
U3MeHYHBOCTHY, «HacnenoBanue pesyc-hakropa», «['eHeTHKa rpymni KpoBu», «MyTalmoHHas
H3MCHYHUBOCTD.

OGopynoBanue: Mojenu-aniuimkanuun «MoHoruOpuaHoe ckpemuBaHuey, «HemnomHnoe
JOMUHUpOBaHUEY, «/lurnbpumHoe ckpemuBaHuey, «llepekpéct XpoMoCOM», MHKPOCKON U
MuKpornpenapar «/{po3oduna» (Hopma, myrauuu GopMmbl KPbUILEB U OKpAacKu Tela), repdapuit
«["opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PadOThI:

JlaboparopHas pabota Ne 5. «M3ydyenue pe3ynbTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpeLIUMBaHUs Y APO30(HIIBI HAa TOTOBBIX MUKpPOIIpEeHapaTaxy.

JlaboparopHas pabota Ne 6. «M3yuenre MoaU(PHUKAITMOHHON U3MEHUYUBOCTH, ITOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Jlaboparopuas pabora Ne 7. «Anamu3 wmyranmuii |y Jpo3oduibl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[Tpaktrueckas padora Ne 2. «CocTaBiieHHE U aHAJIU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTUM.

Ceneknusi Kak Hayka U Ipolecc. 3apoKIeHUe CeleKUnu u aoMectukanus. Yuyenue H. .
BaBunoBa 0 1eHTpax NPOUCXOXKIEHUS W MHOTOoOpasusi KyJIbTYpHBIX pacTteHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, ITAMM.

CoBpeMeHHbIE METObI CENeKIMU. MaccoBbIi U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuil u kUBOTHBIX. OlIeHKa dKcTepbepa. bIu3KopoICTBEHHOE CKpEelIMBaHHe — MHOPHUIMHT.
Uucras nuaus. CkpelmBaHue YuCThIX JIMHUM. ['eTepo3uc, unu rubpuanas cuna. HepoactesenHoe
cKkpemuBaHue — ayTtopuauHr. OtmanéHHas ruOpuauzanus U e€ ycnexu. McKyccTBeHHbIN
MyTareHe3 W TOJYyYCHUE TOJUIUIONAOB. JIOCTM)KEHHUSI CEJIeKIMH pPACTeHUM, >XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTambl CO3JIaHH
pexombunantHot JIHK wu Tpancrenneix opranusmoB. Knerounas wumkenepusi. Knetounsie
KyIbTypbl. MUKPOKJIOHATEHOE pa3MHOXKEHHE pacTeHui. KiioHupoBaHue BHICOKOMPOAYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHE M JTH4eckue mpobremsl.. MO -
T€HETUYECKU MOAU(DUIIUPOBAHHBIC OPTAHU3MEI.

JemMoHcTpanuu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypum, I'. JI. Kapnieuenko, M. @. 1BaHoB.

Tabmuiel U cxeMbl: kKapta «L[eHTpBI MPOUCXOXKIEHUS M MHOroo0Opasusi KyJIbTYpPHBIX
pactenuit», «Ilopoapl qOMaNIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHHi», «OTnanéHHas
rubpuamzamusy, «Paboter akagemuka M. @. HWsanoBay, «[lomummounnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KynbTypsl M KJIOHHpOBaHUE», «KOHCTpyupoBaHWE W TIEPEHOC
TE€HOB, XPOMOCOM).
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Ob6opynoBaHue: MYJISDKU IUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pacteHui, repbapuii «CebCKOX03sHCTBEHHBIE PACTCHUSI.

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHXKEHUS CEJeKIMU PACTeHMH M KUBOTHBIX (Ha
CCJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (DepMy, COPTOUCIBITATEIbHBIA YJYaCTOK, B TEIIUYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoaundecTBo uacoB DJIeKTPOHHbIE
Ne HauMmeHoBaHue
n/ a3/1eJI0B M TeM B K I (undposrre)
; E Ii - cer 0HTp60.]1bH paRquec 06p 230BATENLABIE
porp 0 bl€ Pa00ThI KHe padoThbl pecypebl
EHONOMS KAK bubmuoreka [JOK
1 T 2 0.5 https://m.edsoo.ru/7f41
Hayka 292
JKuBble cucTembr bu6mmoreka [IOK
2 U UX 1 https://m.edsoo.ru/7f41
OpraHu3aIus €292
XUMUYECKU bu6mmoreka [IOK
3 COCTaB U 8 1 https://m.edsoo.ru/7f41
CTPOEHHUE KIIETKH €292
KuznenesareabH bubmorexa LIOK
4 A 6 https://m.edsoo.ru/7f41
OCTb KJIETKH
c292
ESISDEII;E)KGZ?:Hﬁe bubmuoreka [JOK
5 JUBHILY 5 1 https://m.edsoo.ru/7f41
pa3BUTHE 292
OpraHU3MOB ===
ia;HeHCTBeHHOC bu6mmoreka [IOK
6 8 15 https://m.edsoo.ru/7f41
N3MEHYUBOCTH
€292
OpraHu3MOB
Ocefae;;fhf% bu6mmoreka [IOK
7 P ) 3 https://m.edsoo.ru/7f41
OCHOBBI
€292
OMOTEXHOJIOTHHA
bu6mmoreka [IOK
8 Pe3epBHOE Bpems 1 https://m.edsoo.ru/7f41
€292
OBIIEE
KOJIMYECTBO
YACOB I1O 34 0 4
ITPOIT'PAMME
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YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MPOILIECCA
OBSA3ATEJBbHBIE YYEBHBIE MATEPHUAJIBI JIJ151 YYEHUKA
YMK Vwue6nuk: buonorus. O6mas 6uonorus. 10 kin.»Jlunus sxu3an» B.B. [laceunuk: yueOHHK
Ui 00111e00pa30BaTeNIbHBIX YUpekaeHuii ba3osblit ypoBeHs - M., IIpocBemenne. 2022-23 .

JlonoIHUTeIbHAS JTUTEPATYPA IS YYALIUXCSH:

1. M.B.Bsicorikas TpeHaxkep no oomieit ononoruu ais yqamuxcs 10-11 kimaccos u
nocrynatomux B BY3s1. TpenupoBounsle 3anaun — Bonrorpaa: Yuurens,2005.

2. M.B.Briconkas O6mras 6uosnorus 9-11 kimaccel: pa3HOYPOBHEBBIC YIIPAKHEHUS U TECTOBBIC
3aganusi— Bonrorpaa: Yuurens,2008.

3. T.A.Adonuna. Ilpaktnueckoe nocodue ¢ 3aganusamu.- M.:dopym-untpa, 2009

4. T'.N.JIepuep. Ypoku 6uonoruu. O6mias 6uonorus.10-11 kmacesl. TecTsl, BONpOCHI, 3a1a49H. -
M.: Okcmo0,2005

5. B.B. Ilaceununk ABTOpCKas mporpaMma cpeaHero (IoJHOro) o01ero 0opa3oBaHus Mo
ouonorum 10-11 xmaccer. — M.: Jlpoda 2010

6. M.B. OnanoBuy, H.W. Crapukosa,E.M. I'amxuesa, E. 10.1llenmukoBa buonorus 5-

l 1kiaccbl:pa3BepHyTOE TEMATUYECKOE MJIaHupoBanue — Bonrorpaa: Yuurens, 2009

S nmoznaro mup; Jerckast summknonenus: Amuonn. Astop b.®.Ceprees; - M.: OO0 «®Dupma
«M3parensctBO ACT»»; OO0 «Actpensy, 2011. — 480 c.: un.; JlabopatopHbIit TPAKTUKYM.
buonorus 6-11 knace (yueOHOE 3JIEKTPOHHOE M3IaHHUE).

7. JI.B.Copokuna. Tematudeckue 3auétel mo omosoruu B 10-11 kmaccax - M.:Cdepa,2008

METOANYECKHUE MATEPHUAJIBI IJISA YUYUTEJIA

[Tporpamma: [Iporpamma mo Guostoruu i 001me00pa30BaTeIbHBIX MKOJ (COOpHUK bromorus.
Pabouue nporpammsl. [Ipenqmernast munus yaeOHukoB «JIunus xuznny». 10—11 knaccsr: yueb.
nocoowue s 001eo0pa3oBaTeIbHBIX. OpraHu3anuii: 6a3oBeiil yposens / B. B. Ilaceunuk, I'. T'.
[lIBenog, T. M. EbumoBa. — M. : IIpocBemenune, 2022
Jus yaurenst

1. Amnacracosa JLII. OGmas 6uonorus. Jlunakrudeckue marepuaisl. — M.: Bentana-I'pad,
1997.

2. borpanosa T.JI., ConogoBa E.A. buonorus. CipaBOYHHK AJi CTapIIEKIACCHUKOB U
noctynaronmx B By3sl. — M.: ACT-tipecc, 2006.

3. bonrosa 1.B. COopHUK 33124 110 0611eit 6ronoruu s noctynamomux B BY3s1. — M.:
Onukc 21 Bek, 2005.

4. 3axapoB B.b., MamontoB C.I'., Conna HU. O6mas 6uonorus: Yue6. mist 10 — 11 xo1.
obmeobpazoar. Yueob. 3aeaenuit - M.: [Ipoda, 2005.

5. Puc 3., Crepubepr M. Ot kneTok k aromam: MimocTpupoBaHHOE BBEJICHHE B

MoJieKysipHyto ouonoruto: Ilep ¢ anrn. — M.: Mup, 1988.
6. CyxoBa T.C., KoznoBa T.A., Connn H.W. O6mias 6uonorus. 10 — 11 ki.: Pabouas
TeTpaab K yueOHuky / mox pen. B.b. 3axaposa. — M.: [Ipoda, 2003.

7. VYpoxu ob6meit ouonorun: I[Tocobue st yunrens / B.M. Kopcyuckas, I'.H. Muponenko,
3.A. MokeeBa, H.M. Bep3uiun. — M.: IIpocsemnienue, 1986.

8. Kpuxkcynos E. A., [Taceunuk B. B. Oxonorus. 10 (11) knacc: Yue0. nist GmeoOpa3osar.
yuae0. 3aBeieHuil. 5-¢ 3., nopad. M.: Ilpoda, 2001. — 256 c

9. Peiimepc H. @. Kpartkuii cnoBaps 61osIorn4eckux TepMuHoOB: KH. 1151 yuurens. — 2-e
m3a. M.: IIpocsemenue, 1995. — 368 c.

10. Peiimepc H. @. Havaina skonornueckux 3Hanuii.M.: Uznarenscteo MHOITY, 1993. —
261 c.

11. Ounuknonenus 1 nerer. I'nas. Pen. B. A. Bomoaun.M.: ABanTa+, 2001. — 448 c.

15



12. Bepsunmun H.M., Kopcynckas B.M. O61mas Mmetonnka npenojaBaHus 0nonoruu. — M.:
IIpocsemenue, 1986.

13. 3axapos B.b, Myctadgun A.I'. O0mias 6Monorus: TeCThl, BOIPOCHL, 3aAaHus. — M.:
IIpocsemenue, 2003.

14. Neanosa T.B., Kanunosa I'.C., Msarkosa A.H. COopHuK 3a1anuii o oomieit ouonoruu. —
M.: IIpocsemienue, 2002.

15. Mummaa H.B. 3aganust aiis caMocTosITeNbHOM paboThI 1o o0miel 6uonorun. 11 kmacc. —
M.: IIpocBemienue, 1985.

16. [umkunckas H.A. T'enetuka u cenexuus: Teopus. 3aganus. OteeTsl. — Caparos:
Jlumeit, 2005.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
«Emunas xomnekuus [{upposeix O6pazoBarensHbIXx PecypcoBy (Habop MG POBEIX PECYPCOB K
yueOnukam simann [lonomapesoit M.H.) (http://school-collection.edu.ru/).

Www.bio.lseptember.ru— razera «buosorus» -puIokeHue K «1 ceHTIOP.

http://bio.1september.ru/urok/ -Matepuaisl k ypoky. Bce paboThbl, Ha OCHOBE KOTOPBIX CO3/1aH
caiiT, Op1H onyOIMKOBaHbI B razeTe "buonorus". ABTopamu caiita mpojenana Oosbiiasi pabora
110 CUCTEMATH3UPOBAHUIO Ta3€THBIX CTATEH € yYETOM IIKOJIBbHON y4eOHOW POTPaMMBI 10
npenmerty "buonorusa”.

Www.bio.nature.ru — Hay4HbIe HOBOCTH OHUOJIOTUH

http://ebio.ru/ - DnexTponusblit yueOHuK «buonorus». CoaepKUT BCe pas3ieibl OHOIOTUH:
0O0TaHHKY, 300JI0THI0, AHATOMHUIO U (PH3UOJIOTUIO YETIOBEKa, OCHOBBI IIUTOJIOTHH M T€HETHKH,
IBOJIFOLIMOHHYIO TEOPHIO U 3KOJIOTHI0. MOXKET OBITh PEKOMEH/IOBAH YYaIUMCs JIJIsI
CaMOCTOSITENIbHOIN paOOThI.

nttp://www.gbmt.ru/ - TocynapctBennsiit buonorndeckuit myseit um. K. A. Tumupsizesa.
Buptryanbsabie 3xkckypcun: JKuBoTHbie B Mu(Dax u jerennax, JXuBoTHbIE-cTpouTeNH, 3a00Ta 0
noromctBe, OnacHble )KUBOTHBIC. L{udpoBbie KOUu GOoHAa My3€est MOTYT OBITh HCIIOJIb30BAHbI B
Ka4eCTBE WIUTFOCTPAIUN
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COJAEP/KAHUE OBYYEHUA
11 KUIIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

ITpennocsuIKy BOSHUKHOBEHHUS SBOIIOLIUOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPHS U €€ MECTO
B Ouosiornu. BrnusiHue SBOIOIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CuzerenscrBa 3BoOLKN. [[aneoHTOIOrHYECKHE: TOCIIEI0BATEIBHOCTD OSIBIICHUS BUI0B
B TAJICOHTOJIOTHYECKOW JIETONHCH, mnepexoaHbie (opmbl. buoreorpaduyeckue: cXoacTtBo u
pasnnuue ¢ayH 1 (Gpaop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA M pa3Iuyusl dMOPUOHOB PA3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, aHAJOTUYHBIC, PYIUMEHTapHBIC OpraHbl,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0O0JNYECKUX ITyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas Tteopus Y. JlapBuna. Ilpeamnocbulku BO3HMKHOBEHMS JapBUHH3MA.
JIBIOKylMe Cuibl  3BOJIIOLMM BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MIpU
OTPaHUYEHHOCTH PECypCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOprOa 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunrerndeckas teopus 3Bosmonuu (CTO) u e€ ocCHOBHBIE TIOJIOKEHUS.

Muxkpoaomtonus. [Tonmynsanus kak equHUIA BUA U 3BOJIIOLUY.

JBmwxymme cuibl ((hakTOphl) HBOJIONUHM BUAOB B NMpHpoOJE. MyTallMOHHBIA TpOILECC U
KOMOMHATUBHAs U3MEHYMBOCTb. [lomysiioHHbIe BOJIHBL U Apeiid reHoB. M3omaus u Murpamus.

EcrectBenHbIii 0TOOp — Hampapisromui ¢axTop 3Boonnd. DOpMBI €CTECTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Bostonuu. IIpuMepsl npucrnocodnenuit
y OpraHu3mMoB. ApoMop(h03bl U UIMO0-3AATI TALUH.

Bun u BumooOpazoBanme. Kpurtepuu Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHUeCcKoe.

MaxposBomrorusi. PopMbI SBOMIOLWHU: (pHUIETUYECKas, AWBEPreHTHAs, KOHBEPTEHTHAs,
napaniensHas. HeoGpatumocTs 3Bosonuy.

[IpoucxoxaeHne  OT  HECMEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienuanu3anys. AfanTuBHas paadaiusl.
JdemoHcTpaumnu:

[Toprpetsr: K. JIunnen, XK. b. Jlamapk, Y. [lapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepiios.

TaGnuibl v cxembl: «Pa3BUTHE OPraHNYECKOTO MHpa Ha 3emiie», «3apoAbIIli TO3BOHOUYHBIX
JKUBOTHBIX», «ApxeonTepukcy, «@opmbl 00pbOBI 3a cyliecTBOBaHUE», «EcTecTBEHHBINH 0TOOPY,
«MHoroo0pa3ue copToB pacTeHHit», «MHOroo0Opasue MOpoa >KUBOTHBIX», «[lomymsuuny,
«MyTalMoHHasi U3MEHYUBOCTHY, «ApoMopdo3b», «Manoanantauun», «OO0mas aereHepanus»,
«/IBmxyiue cuibl 3BoIronn», «Kapra-cxema mapupyra nyremectsus Y. Japsuna», «bopnda
3a CYILIIECTBOBAHHE, «IIpucnocoOiaeHHOCTh OpPTaHU3MOBY, «["eorpaguueckoe
BU000pa30BaHue», « IKOJIOTHUECKOE BUI000pa30BaHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH, HAOOp TIIO0B U
ceMsiH, KoJuteKuus «[Ipumepsl 3alIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MOJieNb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJienb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

Buoreorpaduyeckas kapra wmwupa, KoieKius «@DOpMbI COXPAaHHOCTH HCKOMAeMbIX
’KUBOTHBIX U pacTeHMiD», Mojenb anmaukanus «llepekpéct xpomocom», BlaxHbIEe MpenapaThbl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «Jlpozodwmna» (Hopma,
MyTaluuu (GOpMbI KPbUIHEB U OKPACKH TEJa).

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaGopaTtopnast pabota Ne 1. «CpaBHEeHHE BUAOB IO MOP(OIOTHIECKOMY KPUTEPHUIOY.
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JlaGopatopHass pabora Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma Hu €
OTHOCHUTEJIBHOT'O XapaKTeEpay.

Tema 2. Bo3HHKHOBeHHe M pa3BUTHeE )KM3HU Ha 3emJie.

JloHayuyHble MpPEACTABICHUS O 3apOXKIACHUU XKU3HU. HaydHble runoTe3bl BOSHUKHOBEHMS
KU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMHs. XUMHUYECKas SBOJIOLUS. AOHOreHHBIH CHHTE3
OpPraHWYECKHUX BELIECTB U3 HEOPTAHUYECKUX. DKCIIEPUMEHTAIbHOE MOATBEPKICHUE XUMUYECKON
sBostonny. HauanpHele sTansl Onosnorndeckoi apotonuu. 'unoresa PHK-mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYP U BO3HHMKHOBEHHE IMPOTOKJIETKU. [lepBbie KIETKHM M UX HBOJIOLHA.
®opMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PazBuTue xu3HM Ha 3emiie 1o 3pam U nepuoaam. Karapxen. Apxenckas u mpoTepo3onckas
apel. [Taneo3olickast 3pa u €€ meproIbl: KeMOPUICKUH, OPTOBUKCKUM, CUITYPUICKUH, TEBOHCKHUH,
KaMEHHOYTOJIbHBIN, TIEPMCKHIA.

Me3so30iicKas 3pa U €€ Iepuoabl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepuo/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M IeoJIOTMYECKUX IpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
PacTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMop(o3bl y pacTeHuid 1 xKUBOTHBIX. [losiBIeHNE, pacuBeT
Y BBIMUPaHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpa)keHue 3BOMIOLIUU. OCHOBHbBIE CHCTEMATHYECKUE
TPYIIIBI OPTaHU3MOB.

OBOJIIOLIMSL  4YEJIOBEKAa. AHTPOINOJOrus Kak Hayka. Pa3Buthe mnpeacraBieHHil o
IIPOUCXOXKACHUN YesloBeKa. MeToibl 3yueHus: aHTpororene3a. CxoAcTBa U pa3inyusl 4eJIoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHNE YEIIOBEKA.

HBwxymme cuibl  (pakTopbl) aHTpororeHesa. HacnencTBeHHass WM3MEHYHBOCTh U
ecTecTBeHHbIH 0TOOP. OOIIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpyZa, MBILIUICHHUE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeEbI,
Yenosek mnpsmoxoxsammii, YemoBek HeaHaepTanbckui, YenoBek pasymublii. Haxonku
MCKOMAeMbIX OCTATKOB, BPEeMsl CYILIECTBOBAHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOIEOHaHas (eBpa3uiickas), HEerpo-
aBcTpajionJiHas  (PKBaTOpUaIbHAs), MOHroJouJHas  (a3uarcko-aMepukaHckas). YepTsl
IpUCIOCOOIEHHOCTH MTPECTaBUTENEH YETOBEUECKUX pac K YCIOBUSAM CyIIeCTBOBaHUS. ENMHCTBO
yenoBevyeckux pac. Kputuka pacusma.

JleMoHCTpanum:

[Toptpetsr: @. Penn, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. JlapBun.

Tabmune! u cxembl: «Bo3nukHoBeHue CoMHEYHON CUCTeMbI», «Pa3BUTHE OpraHMYECKOTO
mupa», «PacturenbHas kietka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasl cucTeMa OpraHu4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOECHUS
YyeJloBeKa U 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJI€OHTOJOTMYECKUX HaXO0/0K
IIPEIKOB COBPEMEHHOIO YejoBeKa», «JlpeBHelmme moan», «/peBHue mroam», «llepsbie
COBpPEMEHHBIE JI0N», «UenoBeueckre pach».

Ob6opynoBanue: Mynsixku «lIporcxoxaeHue denoBeka» (OHOCTBI aBCTpaJIONUTEKA,
MUTEKAaHTPOIa, HEaHAEepTalblla, KPOMAHbOHIIA), CJIENKHU WIM U300paKeHHs] KaMEHHBIX OpyJIui
NEepBOOBITHOTO YeNoBeKa (KaMHH-YOIIEphl, pyOuia, ckpebia), TeoXpoHOJIornyeckas Tabiauia,
KoJuteKuus «®opMbl COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX M PACTEHHID.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

[IpakTuueckas padora Ne 1. «/3yueHne MCKOMaeMbIX OCTATKOB PaCTEHUMN M KMBOTHBIX B
KOJUICKLIUSAX».

DKCKypcusi «IBOJIIOIUS OPTraHMYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIN WITH
KpaeBeAUECKUN My3€eil).

Tema 3. Opranusmbl U OKpPY:Kalolas cpeaa.
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Okonorusi Kak Hayka. 3agadyd M pasAeibl AKOJIOTMH. MeETOAbl 3KOJOTMYECKHX
UCCIIEIOBaHUH. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YETIOBEKA.

Cpenpl  oOuTaHMs ~ OpPraHM3MOB:  BOJHAas,  HAa3€MHO-BO3JylLIHas, IOYBEHHas,
BHYTPUOpPraHU3MEHHas!.

Oxkonorudeckue ¢akropbl. Knaccudukarnust skonormueckux (HakTopoB: abHOTHYECKHE,
OMOTHUYECKUE U aHTPOIIOreHHbIE. JleiCTBUE SKOIOTHYECKUX (PAaKTOPOB HA OPraHU3MBI.

AOuotnueckue  (QakTOpBl:  CBET, TEMIIEpPAaTypa, BIAKHOCTb.  DOTOMEPUOAU3M.
[TpucnocoOieHns opraHu3MoB K JeHCTBUIO aOMOTUYECKHX (paKTOPOB. bruosoruueckue puTMsl.

buotnueckne  ¢akropel. Buabl OHMOTHYECKUX  B3aUMOJCWCTBHN:  KOHKYPCHIIHS,
XMIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAIN3M, HEHUTpanu3M. 3HaueHHE OHMOTUYECKHUX
B3aUMOJICHCTBUH AJIs CYIIECTBOBAHUS OPraHM3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU MNOMysiiuu. OCHOBHBIE IOKA3aTead MOMYJIALUU:
YHCJIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JluHamuka
YHUCJIEHHOCTHU NOMYJIALUU U €€ peryIsiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, O. ['ekkens.

Tabmuupl n cxemsl: kapta «IIpupogusie 30Hb1 3emuan», «Cpenbl OOUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH IONYJISLIUU
uHOy30pun-Typesnbkn», «Ilumessie nemnm».

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

JlaGopatopHas pabora Ne 3. «Mopdonoruyeckrie 0COOEHHOCTH PaCTEHUH U3 pa3HBIX MECT
oOUTaHUNY.

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

[Tpaktryeckas padora Ne 2. «I[Toacu€Tr mIOTHOCTH MONMYISIIANA PAa3HBIX BUIOB PACTCHUI.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmecTBo  opranuzmMoB —  OuwoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBaf,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okonoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 3kocucreMe U OMOreolEHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl 3JKOCUCTEMbI: MPOAYLEHTbl, KOHCYMEHTBI, PpPEIYLICHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPruM B dKocucTeMe. Tpoduueckue (MHUILEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeNlM 3KOCHUCTEMBI: OHOMacca,
OPOAYKIMS. OKOJOTMYECKHE MHUpaMUAbL: NPOAYKIMHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNs, pazBuTue. CyKieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKOocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTemsl. buonornyeckoe u
XO03s5ICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunmBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTO
pa3zHooOpasus Ha 3emiie.

VYuenune B. U. Bepnaackoro o 6uocgepe. I'panuiisl, coctas u cTpykTypa Ouocdepst. XKusoe
BemecTBO M ero ¢Qynkmuu. OcobeHHOCTH OHOChepbl Kak TIJ00AJIbHOM 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOT€OXMMHMYECKHE LMKIBI 3JIEMEHTOB (Yyriiepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Orochepe 3eMinn. AHTPONIOTeHHbBIE H3MeHeHus B Onocdepe. ['mobGanbHbie
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHNE IPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOOpa3Hs Kak OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA pallMOHANIBHOTO YIpaBiIeHUs MPUPOIHBIMU pecypcaMu U UX
ucnosib3oBaHue. JlocTHKeHUs: OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.
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Tabmunet u cxemsbl: «[lumiessie menu», «bUOIEHO3: cOCcTaB U CTPYKTypa», «IIpupoaHbie
coobmectBay, «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u uenoBek»,
«2KocHuCcTEMA IIMPOKOIUCTBEHHOTI'O JIECay, « IKOCHCTEMA XBOMHOI O Jiecay, «bruoieHo3 Bogoéma,
«Arpouenos3», «lIpumepHble aHTPONOTEHHBIE BO3JCUCTBUS Ha NPUPOLY», «Baxuelue
WMCTOYHHMKHU 3arps3HEHUs BO3AyXa W TPYHTOBBIX BO», «[louBa — BakHeHIIas cOCTaBsIOLIAs
ouocthepnr», «DakTopel gerpajauumu  nouB», «llapHukoBbii  3ddexT», «DakTOpHI
PaIMoaKTUBHOTO 3arps3HeHus: onocdeprl», «O0mmas cTpykTypa ouocheps», «Pacnpocrpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpaH Omochepr», «KpyroBopot yriaepoga B Ouocdepey,
«KpyroBopot a3ora B mpupoie».

O6opynoBanue: Moieb-anminKanus « Tunuuaneie 6Mo1eHO3bIY, repOapuii «PacturenbHbie
cooOuiecTBa», KoJulekuun «buoneno3», «BpeauTenu BaKHEMIIMX CEITbCKOXO03IMCTBEHHBIX
KyJIbTYp», repOapuul M KOJUIEKIMM PACTEeHHH M JKUBOTHBIX, MPHHAJICKAIINE K pPa3HbIM
IKOJIOTMYECKUM rpynnam oaHoro Bunaa, Kpachas kaura Poccuiickoit @enepariuu, n300paxkeHus
OXpaHsIEeMbIX BUJIOB PACTEHUHN U KUBOTHBIX.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHsie pe3ynbraThl ocBoeHUs porpaMMbl COO mo Guonorun Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buoaorus» HaydHble 3HAHMs, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpIpPETallUd U M[PeoOpa3oBaHMUIO 3HAHUM, BUIbI
JeSITEIbHOCTH 10 MOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3INYHBIX y4eOHBIX
CUTYaIlHsX, 8 TAK)KE B PEATbHBIX )KU3HEHHBIX CHUTYallUsX, CBI3aHHBIX ¢ Onosorueil. B mporpamme
IpeIMETHBIE Pe3yJIbTaThl IPEACTABICHBI 10 roJjaM 00y4eHusl.

[TpenmMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOTO IpenmMera «buonorus» ¢ 11 knacce 10nKHbI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ U POJM OHOJIOTMHM B CHUCTEME HAyUYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HayYHOT'O MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATH CO/IEpKAHUE OMOIOTUYECKUX TEPMUHOB U MOHATHI: BUJI, TOMYJISIINS,
reHO(OH[, JBOJIOLMS, JABIKYLIME CHIbl ((aKTOpbl) SBOJIIOLUHU, MPHUCIOCOOICHHOCTD
OpraHM3MOB, BHJ000pa3oBaHUE, JKOJOrMYeckHe (HaKTOpbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEYLIEHTHI, LIENH MUTaHHsI, YKOJIOrHUecKas mupaMua, OuoreomneHos, ouochepa;

yMEHHME Wu3araTb Owuosnoruueckue Tteopuu (3BomounoHHass Tteopuss Y. JlapsuHna,
CHUHTETHYECKasi TEOPHs SBOJIIOIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiieBoro cxoctsa K. M.
bapa, uepenoBaHus rinaBHBIX HampaBieHud u myted somonuu A. H. CeBeproBa, ydeHus o
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHME BJa/IeTh METOJAaMH HAay4yHOrO MMO3HaHUS B OMOJIOTMU: HAOIIOAEHHWE M ONHMCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBJIEHUH, OpraHu3alus M TMPOBEJEHHE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYE€HHBIX DPE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBObI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTAaTOB;

YMEHUE BBIIENSATh CYIIECTBEHHbIE TPU3HAKH CTPOCHUSI OMOJOTMUECKUX OOBEKTOB: BUJIOB,
NOMYJSIIMM, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYLEHTOB, OHOT€OllEHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  HM3MEHYMBOCTH, €CTECTBEHHOIOo  OTOOpa,
BHUJI000pa30BaHus, MPHUCIIOCOOIEHHOCTH OPraHU3MOB, NEHCTBHUS HKOJIOTMYECKUX (aKTOpOB Ha
OpraHU3MBl, IIEPEHOCA BEUIECTB U MIOTOKA SHEPTUH B SKOCUCTEMAX, AHTPOIIOIE€HHBIX U3MEHEHNH B
HKOCHCTEMax CBOEM MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOreOXMMHMYECKHX IMKJIOB B
ouochepe;

YMEHHE MPUMEHSATH MOJyYEeHHbIE 3HaHUA NI 00BbACHEHUS OMOJIOTMYECKUX MPOLIECCOB U
SIBJICHUM, ISl IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOMN )KU3HHU C 1IE€IbI0 00eCTIeYeHus
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0€30MacHOCTH CBOETO 3JIOPOBbS U 370POBBSl OKPYKAIOIIUX JFOJIEH, COONIONEHUS HOPM
rPaMOTHOTO TOBEACHHUSI B OKpYKalolled MNPUPOAHON cpele, MOHMMaHue HeoOXOAUMOCTH
UCTIOJIb30BaHUS JOCTHKCHHM COBpEMEHHOM ouonoruu TUTS paroHaIbLHOTO
MPUPOIONOIB30BaAHUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTABIIATH CXEMBI IepeHoca
BEIIECTB U SHEPTUH B IKOCUCTeMaxX (I[eMH MUTaHUs);

YMEHHE BBIOJHATH JTAOOPATOPHBIE U MPAKTHYECKHE padOThI, COOOIATh MpPaBUIa MPH
paboTe ¢ yueOHBIM | JIA0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OIICHWBATh W HHTEPIPETHPOBATH HH(OPMANHIO OHOJIOTHYECKOTO
CoJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAYYHBbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpElCTBa
MaccoBoi WH(OpMANMK, HAYYHO-TIOMYJSIPHBIE MAaTepUaIbl), paccMaTPUBaTh TII0OATHHBIC
9KOJIOTHYECKHUE MPOOIEMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO
MIO3HIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIeHUs, 00001as
OMOJIOTUYECKYI0 HMHPOPMAIUI0 H3 HECKOJBKUX WCTOYHHKOB, TPAaMOTHO HCIIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.

11 KJIACC
e HanmenoBan KoundvecTBo yacoB DJIeKTPOHHBIE
7 He pa3aeyioB (undposbie)
2/ " Tem Bceer KOHTpﬁOJIbH Hpalc;nqem o6pasoBaTeIbHbIE
nporpaMMBI 0 ble padoThl ne padoThl pecypes
S BOIOLHOHH bubnnoreka IIOK
1 H 9 1 https://m.edsoo.ru/7f41c
ast OMOJIOTHs
cr’4
E:;HH;BI;?;;}L bubmuorexa [JOK
2 P 9 0.5 https://m.edsoo.ru/7f41c
JKU3HU Ha
cr4
3emie
Opranu3Msl 1 bubmuorexa [JOK
3 OKpY’Karomias 5 1 https://m.edsoo.ru/7f41c
cpena c’4
EOO6HIGCTBa bubmmoteka [IOK
4 9 https://m.edsoo.ru/7f41c
9KOJIOTUYECKH 74
€ CUCTEMBI =
PesepBHOE bubmuorexa [JOK
5 P 2 https://m.edsoo.ru/7f41c
BpeMs 74
OBIIEE
KOJIMYECTBO
YACOB IIO 34 0 2:5
I[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

YMK VYuebnuk: buonorus. O6mas ouonorus. 10-11 ki1.: yaeOHHK 111 00111€00pa30BaTeIbHbBIX
yupexaenuii / A.A.Kamenckuii, B.B.Ilaceunuk, A.M.Pybuos: - M., [IpocBemenune. 2022-23 .

JlonoJIHUTeIbHAS JTUTEPATYPA IS yHYALIUXCSH:

1. M.B.BrIcorkas TpeHaxep 1o obmiei 6uosorun s ydammuxcs 10-11 kimaccoB u
nocrynatomux B BY3s1. TpenupoBounsle 3anaun — Bonrorpaa: Yuurens,2005.

2. M.B.Briconkas O6mras 6uosnorus 9-11 kimaccel: pa3HOYPOBHEBBIC YIIPAKHEHUS U TECTOBBIC
3aganusi— Bonrorpaa: Yuurens,2008.

3. T.A.Adonuna. [Ipaktuueckoe mocodue ¢ 3ananusimu.- M.:®opym-untpa, 2009

4. T .N.Jlepuep. Ypoku 6uonoruu. O6mias 6uonorus.10-11 xkmacesl. TecTsl, BONPOCHI, 3a7a4H. -
M.: Dkemo,2005

5. B.B. Ilaceununk ABTOpCKas mporpaMmMa cpeaHero (IoJIHOro) o01ero 00pa3oBaHus Mo
ouonorum 10-11 xmaccer. — M.: Jlpoda 2010

6. M.B. OnanoBuy, H.W. Crapukosa,E.M. I'amxuesa, E. 10.1llenruxkoBa buonorus 5-

l 1knmacchl:pa3zBepHyTOE TEMATUUECKOE IJIaHupoBaHue — Bonrorpaa: Yuurens, 2009

S nmoznaro mup; Jerckast summknonenus: Ampuoun. Astop b.®.Ceprees; - M.: OO0 «®Dupma
«M3parensctBO ACT»»; OO0 «Actpensy, 2011. — 480 c.: un.; JlabopatopHbIit TPAKTUKYM.
buonorus 6-11 knace (yueOHOE 3JIEKTPOHHOE M3IaHHUE).

7. JI.B.Copokuna. Tematudeckue 3auétel mo omonoruu B 10-11 kmaccax - M.:Cdepa,2008

METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

[Tporpamma: IIporpamMma mo Guostoruu i 001me00pa30BaTeIbHBIX MIKOJ (COOpHUK bromorus.
Pabouue nporpammel. [Ipenqmernas munus yaeOHukoB «JIunus xuznuny». 10—11 knaccsr: yue6.
nocoOue Jutst o01ieo0pa3oBaTeIbHbIX. OpraHnu3aiuii: 6a3oBeiit yposens / B. B. Ilaceunuk, I'. T'.
[IBenos, T. M. EpumoBa. — M. : IIpocsemnienue, 2022
Jus yaurenst

1. Amnacracosa JLII. OGmas 6uonorus. Jlunakrudeckue marepuaisl. — M.: Benrana-I'pad,
1997.

2. borpanosa T.JI., ConogoBa E.A. buonorus. CipaBOUYHHK AJi1 CTapIIEKIACCHUKOB U
nocTymnarmmux B By3sl. — M.: ACT-tipecc, 2006.

3. bonrosa 1.B. COopHUK 33124 110 0611eit 6ronoruu ans nocrynarmomux B BY3s1. — M.:
Omnukc 21 Bek, 2005.

4. 3axapoB B.b., MamontoB C.I'., Conna HU. O6mas 6uonorus: Yue6. nus 10 — 11 k1.
obmeobpazoar. Yued. 3aeaenuit - M.: [Ipoda, 2005.

5. Puc 3., Crepubepr M. Ot kieTok k aromam: MImrocTpupoBaHHOE BBEJCHHE B

MoJieKysipHyto ouonoruto: Ilep ¢ anri. — M.: Mup, 1988.
6. CyxoBa T.C., KoznoBa T.A., Counn H.W. O6m1as 6uonorus. 10 — 11 ki1.: Pabouas
TeTpaap K yueOHuKky / mox pen. B.b. 3axaposa. — M.: [Ipoda, 2003.

7. VYpoxu ob6meit 6uonorun: I[ocodue st yuntens / B.M. Kopcyuckas, I'.H. Muponenko,
3.A. MokeeBa, H.M. Bep3uiun. — M.: IIpocsemnienue, 1986.

8. Kpuxkcynos E. A., [Taceunuk B. B. Oxonorus. 10 (11) knacc: Yueb. ans Ouieobpazonar.
yuae0. 3aBeieHuil. 5-¢ u3., nopad. M.: [lpoda, 2001. — 256 c

9. Peiimepc H. @. Kpartkuii cnoBaps 61osiorndeckux TepMuHoB: KH. 115 yuurens. — 2-e

m3a. M.: IIpocsemenue, 1995. — 368 c.
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10. Peiimepc H. @. Havaina skonornueckux 3Hanuil.M.: U3natenscteo MHOITY, 1993. —
261 c.

11. Ounuknonenus 1 gerer. I'nas. Pen. B. A. Bomoaun.M.: ABanta+, 2001. — 448 c.

12. Bep3wma H.M., Kopcyrackas B.M. O0mias meToanka npernoiaBanus Ouoiaoruu. — M.:
ITpocsemienue, 1986.

13. 3axapoB B.b, Mycradpun A.I'. O01mas GMoorus: TECThI, BOIIPOCHI, 3aaHus. — M.:
ITpocsemenue, 2003.

14, NBanosa T.B., Kaymuaosa I'.C., Msrkosa A.H. COopHuK 3a1aHuii 1o o01el OMoJoTun. —
M.: Ilpocsemenue, 2002.

15. Mumuna H.B. 3amanus a1 caMoCTosSITeNIbHOM paboThI o 061iei ouonoruu. 11 kimace. —
M.: Ilpocsemienue, 1985.

16. [Inmkunckas H.A. I'enetuka u cenekuus: Teopusi. 3ananus. OtBeThl. — CapaToB:
JIuneii, 2005.

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
«Emunas koyutexius [upposbix O6pasoBarebHbIx Pecypcos» (Habop 1udpOBBIX peCypcoB K
yueonukam suaun [Tonomapesoi M.H.) (http://school-collection.edu.ru/).

Www.bio.1lseptember.ru— raszera «buosorusy -npuioxeHue K «1 CeHTIAOps».

http://bio.1september.ru/urok/ -Matepuaisl k ypoky. Bce paboTbl, Ha OCHOBE KOTOPBIX CO3J1aH
caiiT, OpuTH OIyOIMKOBaHBI B Ta3eTe "buonorus". ABTopamu caiita pojeniana Oobmas padora
M0 CHUCTEMATHU3UPOBAHUIO Fa3€THBIX CTaTel C YYETOM IIKOJIBHOM yueOHOH MPOrpaMMBbI 110
npeamery "buonorus".

WWW.Di0.nature.ru — Hay4Hble HOBOCTH OUOJIOTHH

nttp://ebio.ru/ - Dnexrponnsii yueOHUK «brosiorus». Comep:KuUT Bce pasieinbl OUOJOTHH:
0OTaHUKY, 300JIOTHIO, QHATOMHIO U (PH3HOJIOTHIO YEJIOBEKA, OCHOBBI IIUTOJIOTHH U TEHETUKH,
9BOJIFOIIMOHHYIO TEOPHUIO U KOJIOTHIO. MOXKET ObITh PEKOMEHIOBAH YUaIIUMCS JIJIsI
CaMOCTOSITENILHON PabOTHI.

http://lwww.gbmt.ru/ - F'ocynapctBennsiii buonornueckuii myseit um. K. A. Tumupsizesa.
Bupryansubie skckypeun: JKuBoTHble B MUu(ax u aerennax, JKuotHele-crpourenu, 3adota o
noroMmctBe, OnacHsle )KuBOTHBIE. L{dpoBbIe Komuu GoHAa My3est MOTYT ObITh HUCIIOJIB30BAHbI B
Ka4eCTBE MIUTIOCTpalui
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