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IHHOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMmbpl MO OMOJOTUUA TEOPETHUYECKYI0 OCHOBY ISl OMPEICICHUS
NOJX0/I0B K (OPMHUPOBAHUIO COJAEpX aHUS ydeOHOro mpeamera «buonorus» cocTaBuIM:
koHuentyanbHbie nojioxkeHus ®I'OC COO o B3auM0o00OYCIOBIEHHOCTH LIEJIeH, COJIepKaHuUs,
pe3yabTaToB 00y4YeHHs U TpeOOBaHUM K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, IMOJOXKEHUS 00
Oo0IMX MeNsSIX M NPUHIUIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBbI
cpennero oOmiero oOpasoBanuss B Poccuiickori ®denmeparuu, a TakKe TOJOXKEHUS O
cnenupuke OWoNOrHM, €€ 3HAYCHUM B TO3HAHUU SKHUBOM MPHUPOABI U OOECIECUEHHUH
CYIIECTBOBAaHMs  4YeloBeueckoro oOmiectBa. CorjiacHO Ha3BaHHBIM  TOJIOKECHUSIM,
OTpeieJIeHbl OCHOBHBIE (DYHKIIUU MTPOTPaMMBbI 110 OMOJIOTHU U €€ CTPYKTYpA.

[Iporpamma mo Ouonoruu Aa€T MPENCTaBICHUE O IeisaX, 00 oOllei crpareruu
oOy4eHMs, BOCHUTaHUS W pPa3BUTHS, OOYyYAIOUIMXCS CPEICTBAMHM Y4YE€OHOro NperMeTa
«buonorus», omnpeaenser o0sg3aTENbHOEC TNPEIMETHOE COJEPKAHUE, €ro CTPYKTYpY,
pacrpeneneHue mo pasfeinamM M TeMaM, PEKOMEHIYEMYIO IOCIEN0BATEIbHOCTh HW3yYECHUS
y4eOHOTO MaTepuaia ¢ y4€TOM MEX MPEAMETHBIX U BHYTPU MPEAMETHBIX CBSI3€H, JOTUKHU
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yYaIOmUXCS.

B mnporpamMMe mo OHOJIOTMM TakXe YYUTHIBAIOTCA TPeOOBaHMUS K TUIAHUPYEMbIM
JUYHOCTHBIM, METaIllPEAMETHBIM U TIPEAMETHBIM pe3yJsibTaraM oOy4eHHs B (OpPMHPOBAHUU
OCHOBHBIX  BHJIOB  Y4Y€OHO-TIO3HABATEIBHOW  JIESITEIBHOCTH/Y4eOHBIX  JCHCTBUH,
00y4aroIMXCsl 0 OCBOCHUIO COACPIKAHUSI OMOJIOTHYECKOT0 00Opa30BaHusI.

B nporpamme no 6uosnorun (10—11 knaccel, 0a30BbIl ypOBEHb) peaM30BaH MPHUHIIMI
MPEEMCTBEHHOCTH B M3y4YeHUM OWOJIOTHHU, Oyiarojaps 4YeMy B HEW MPOCMATPUBACTCS
HaIpaBJICHHOCTh HA pPAa3BUTHE 3HAHWM, CBS3aHHBIX C (OPMHPOBAHHUEM ECTECTBEHHO-
HAy4yHOTO MHPOBO33PEHHUs, IIEHHOCTHBIX OpPHUEHTAIMA JIMYHOCTU, HDKOJOTHYECKOTrO
MBIIUJICHUS, TPEJACTABICHUN O 340pOBOM 00pa3e >KU3HU U OEpeKHbIM OTHOIIEHUEM K
OKpyXatoleid npupoaHou cpene. [losTroMy Hapsigy ¢ u3ydeHHEM OOIIEOMOJIOTHYECKUX
TEOpPHiA, a TAK)KE 3HAHUW O CTPOCHUH KUBBIX CUCTEM PA3HOTO PAaHTa U CYITHOCTH OCHOBHBIX
MPOTEKAIONUX B HHUX TMPOIECCOB B MpPOrpaMMe IO OWOJOTHU YACICHO BHHUMAaHHE
WCITOJIb30BAHUIO TIOJTyYCHHBIX 3HAHUN B MOBCETHEBHOMN JKWU3HM IS PEIICHUS TPUKIATHBIX
3aj7a4, B TOM 4ucie: MPOPUIAKTUKA HACJICACTBEHHBIX 3a00J€BaHUI YelIOBEKa, MEIUKO-
TCHETUYECKOTO  KOHCYJBTUPOBAHUS, OOOCHOBAHMSI  DKOJOTUYECKH  I€JIECO00pa3HOTO
MOBEACHUS B OKPYXKAKOLIEW MNPUPOJHOW CpeAe, aHajdu3a BIHSHUS XO3AMCTBEHHOU
NEATEIbHOCTH Y€JI0BEKA HA COCTOSIHUE MPUPOAHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CHIJICHHE
BHUMAaHUSI K TIPUKJIATHON HAMPaBICHHOCTH Yy4eOHOTO npeaMera « buonorusy npoaIuKTOBaHO
HEOOXOJIUMOCThIO OO€CTIeUeHHUsI YCJIOBUN ISl pEelIeHUus OJHOM M3 aKTyallbHbIX 3aja4
IIKOJIBHOTO  OMOJIOTMYECKOTO 00pa3oBaHus, KOTopas mpenanosnaraet (HOpMHUPOBAHHUE Y
00yJaronmxcsi ClIOCOOHOCTH aJanTUPOBATHCS K U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpA.



buonorust Ha ypoBHe cpenHero obmiero oOpa3zoBaHHs 3aHMMaeT BaxxHoe mecTo. OHa
obecrieunBaeT PopMUPOBAHUE y OOYUAIOMIMXCS MPEJCTABICHUN O HAYYHOW KapTHHE MUpa,
pacmpser U 0000IIaeT 3HAHUS O KUBOM MpuUpoje, €€ OTIUUYUTENbHBIX IpPU3HAKAX —
YPOBHEBOW OpraHU3allMyd U 3BOJIOLHH, CO3JAET YCIOBUS UISl: MO3HAHUSA 3aKOHOB YKHUBOM
npupoasl, (GopmupoBaHus GyHKIUOHATHPHOM TPAMOTHOCTH, HAaBBIKOB 370POBOTO U
O6e3omacHOro oOpasa >KHW3HH, JIKOJOTHYECKOTO MBINLIICHUS, IEHHOCTHOTO OTHOIIEHUS K
KUBOU MPUPOJIE U YETIOBEKY.

Bonbioe 3HaueHue OWOJOTHS HUMEET TaKXe [IJsi PEIICHUS BOCHUTATEIbHBIX H
pPa3BUBAIOIIMX 33Ja4 CpeJHEro oOIero oOpa3oBaHUs, COLUATU3ALNN O0YyYaronIuXcs.
Nzydyenne Oumonoruu oOecrieurBaeT ycIoBUS Aisi (OPMUPOBAHUSA HWHTEIUICKTYalbHBIX,
KOMMYHUKAITMOHHBIX U WH(OPMAITMOHHBIX  HABBIKOB, JICTETUYCCKON  KYJBTYPHI,
CIIOCOOCTBYET MHTETPAIlMU OMOJIOTUYECKUX 3HAHUM C MPEACTABICHUSIMU U3 JPYTUX YUEOHBIX
MpEeAMETOB, B YAaCTHOCTH, (U3MKH, XUMUM U reorpaduu. Ha3zBaHHbIE TMOJOXKEHUS O
MpeHa3HAaYeHUU Yy4eOHOro mpeamera «bHONOrus» COCTAaBUIM OCHOBY ISl OINpPEACIICHHS
MOIXO0/I0B K OTOOPY M CTPYKTYPUPOBAHUIO €r0 COAEPKAaHUS, MPEACTABICHHOTO B TPOrpaMme
1o OUONOTHUH.

Ot6op conepkanust yuyeOHoro mpeamera «buomorus» Ha ©6a30BOM  ypOBHE
OCYIIECTBIEH C TMO3UIUKA KyJIbTypOCOOOPA3HOTO MOJX0Jd, B COOTBETCTBUU C KOTOPHIM
oOyyaronuecs: TOJKHbI OCBOUThH 3HAHUSA M YMEHUSI, 3HAUUMbIE JJisi (GOPMUPOBAHUS OOIIEH
KYJIBTYPBI, ONPENEISAIOMINE aJCKBATHOE MOBEJACHNE YEJIOBEKA B OKPYXKAIOIIEW MPUPOIHON
cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOW U3HM W MPAKTUUYECKOH nestenbHocTu. Ocoboe
MECTO B 3TOW CUCTEME 3HAHUU 3aHUMAIOT 3JIEMEHTHI COAEPKAHUS, KOTOPBIE CIIyKAaT OCHOBOMN
1ist GOpMHUPOBAHUS MPECTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MUpa U
IIEHHOCTHBIX OPUEHTAIMAX JIUYHOCTH, CIOCOOCTBYIOIIMX TyMaHU3alUU OHUOJIOTHYECKOTO
o0pa3oBaHus.

CTpyKTypupOBaHUE COJEpKaHUsA Y4eOHOro MaTepuaia B MpOTrpaMMe IO OHOJIOTHH
OCYIIECTBICHO C YY€TOM TMPUOPUTETHOTO 3HAYEHUS 3HAHUUA OO0 OTIUYUTEIbHBIX
OCOOCHHOCTSIX JKMBOM TIPUPOJbI, O €€ YpOBHEBOM OpraHu3alud W HBOJOIUU. B
COOTBETCTBHUH C ITUM B CTPYKType yueOHOro npeamera « buosorusp BbIIEIEHBI CIEAYIOIINE
cojiepkaresibHble TuHUM: «buosiorust kak Hayka. MeToJpl HaydyHOro Mo3HaHus», «KieTka
Kak Ouosiormueckasi cucrema», «OpraHm3m Kak Ouosiormueckasi cucrema», «Cucrema u
MHOTO00pa3ne OpPraHuYecKOTO MHPa», «IBOJIONMS KUBOW MPUPOILD, «IKOCUCTEMBI U
MPUCYLIUE UM 3aKOHOMEPHOCTI.

Lenp m3yuenusi yueOHoro npeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIJICHUE
O0OyJaroNMMUCs 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJILHON OpraHU3allMH >KUBBIX CHUCTEM
pPa3HOTO paHra W MPUOOpPETEeHHWE YMEHHM WCIONb30BaTh JITH 3HAHUS [T TPAMOTHBIX
JEUCTBUN B OTHOIIEHWU OOBEKTOB >KMBOW MPHUPOJIBI U PEHICHUS PA3TUYHBIX KU3ZHCHHBIX
npo0Jem.

JoctuxkeHue 1enu u3ydeHus yueOHoro mpeamera «buosorus» Ha 6a30BOM ypOBHE
o0ecreunBaeTcs pelieHueM CIeIyOIINX 3a1au:

OCBOCHHE OOYYArONIMMUCS CHCTEMbl 3HAHWNA O OWOJOTHYECKUX TEOPHUAX, YUCHHSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TUINOTE3aX, MPaBUIIaX, CIyXKaIIUX OCHOBOU JUisi (hOPMUPOBAHUS



MPEICTABIICHU O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O METOJaX HAyYHOTO MO3HAHUS,
CTPOEHWHU, MHOTOOOpa3uu U OCOOCHHOCTSX YKMBBIX CHCTEM Pa3HOTO YPOBHSI OpraHU3aIlNH,
BBIIAIOIINXCSI OTKPBITUSX U COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dopMupoBaHre y 00yUarONMXCs MO3HABATEIBHBIX, HHTEIUIEKTYAIBHBIX U TBOPUYECKHUX
CIIOCOOHOCTEHW B TMpoIlecce aHaau3a JaHHBIX O MYTSIX Pa3BUTHS B OWOJIOTHMH HAYYHBIX
B3TJISIOB, UJICH U TTOJAXOJ0B K M3YYCHHIO )KHBBIX CHCTEM PA3HOTO YPOBHS OpTraHU3AIINH;

CTaHOBJICHHE y OOydYarommxcs oOIIeH KyJIbTYphl, (PYHKIIMOHATHHOW TPaMOTHOCTH,
pa3BUTHE YMECHHI OOBSCHATH U OIICHUBATH SIBJICHHUS OKPYKAIOIIETO MUPA >KUBOH MPUPOIBI
Ha OCHOBAHWH 3HAHWI U OTIBITA, MOJIYICHHBIX IPHU U3YUCHUH OMOJIOTHH;

dbopmupoBaHre y 00yJarONUXCsl YMEHUN WILTIOCTPUPOBATh 3HAUECHHUE OMOJIOTHYECKUX
3HAHWN B MPAKTUYECKON JEATEIHHOCTH UYEIOBEKA, PA3BUTHH COBPEMEHHBIX MEIUIIMHCKUAX
TEXHOJIOTHI U arpoOMOTEXHOIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXXHOCTH TO3HAHUS YEJIOBEKOM >KHBOUM MPUPO/IBI,
HEOOXOAMMOCTH OEpEeKHOTO OTHOIIEHHS K HEW, COOJIOJEHUS HTHUYECKUX HOPM IIpHU
MIPOBEICHUH OMOJIOTMYECKUX HCCIICIOBAHMI;

OCO3HAHME IIEHHOCTH OMOJOTHYCCKUX 3HAHHWM JIJIS TIOBBIIIICHUS YPOBHS 3KOJIOTHUECKON
KYJBTYpPBI, U151 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

npUMEHEHUE TPUOOPETEHHBIX 3HAHUM U YMEHUU B MOBCEIHEBHOM KU3HU JIJIsi OICHKU
MOCJICICTBUI CBOEH NESITEIIBHOCTH 10 OTHOIICHUIO K OKPYJKAaIOMIeH cpene, COOCTBEHHOMY
310pOBBI0, 00OCHOBAHME U COOJIIOICHUE MEP TPOPUIAKTUKHY 3a00JIeBaHUM.

B cucreme cpennero o6mero o6pazoBanus «buonorus», uzydaemas Ha 0a3o0BOM
YPOBHE, SIBIISIETCA O0SA3aTEIbHBIM YUEOHBIM MPEAMETOM, BXOJSAIIUM B COCTaB MPEIMETHOMN
obnactu «EcTecTBeHHO-HAyYHbIE TIPEIMETHI.

Jlns u3ydeHus Ouosorud Ha 0a30BOM YypOBHE CpeAHEro oOiiero oOpa3oBaHUS
otBoauTCs 68 yacoB: B 10 kiacce — 34 yaca (1 gac B Henento), B 11 kiacce — 34 yaca (1 gac
B HEJIEITIO).

COAEPKXAHUE OBYUEHUA
10 KITACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U JPYTUMHU
€CTECTBEHHBIMU HaykKamu, ¢unocoduend, dTHKOM, SCTeTUKONW U mpaBoM. Ponb Ouosoruu B
(hopMUpPOBAaHUM COBPEMEHHON HAyYHOU KapTUHBI Mupa. Cuctema OMOJIOTMYECKUX HaYK.

Metoapl mO3HAHUS JKUBOM TPUPOJbI (HAOMIOJEHWE, OHKCIEPUMEHT, OIHUCAHUE,
n3MepeHue, Kiiaccuukalus, MoJIeIMpoOBaHUEe, CTATUCTHYECKast 00pabOTKa JaHHBIX ).

JdeMoHcTpanuu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbmos, /[xx. Yorcon u ®@. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo bl TO3HAHUS )KUBOU MTPUPOIBD).

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:



[Tpaktuueckas pabora Ne 1. «Mcmonp30BaHHWE pa3IMYHBIX METOJOB MPU W3YYCHUH
OMONOTUYECKUX 0OBEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIMS.

XKusble cuctembl (OMOCUCTEMBI) KaK MpeAMET M3yuyeHusi Ouonoruu. OTaudue *KUBbIX
CHCTEM OT HEOPTraHUYECKOU IMPUPO/IBL.

CpoiicTBa OMOCHCTEM U UX pa3zHooOpa3ue. YPOBHU OpraHU3ANUH OMOCHCTEM:
MOJICKYJIAPHBIM, KJIETOYHBIA, TKAHEBbIA, OPTaHU3MEHHBIM, MOMYJISALMOHHO-BUIOBOM,
AKOCUCTEMHBIHN (OHOTeoIeHOTHYeCKuit), OnocepHBI.

JdeMoHcTpanuu:

Tabmuupl 1 cxembl: « OCHOBHbIE NPU3HAKU KM3HU», «YPOBHU OpPraHU3alUU >KHBOU
IPUPOIBD».

O6opynoBanue: moaenb Mosiekynsl JJHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHYECKHM  COCTaB  KJIETKM. XHUMHYECKHE  DJIEMEHTBHI:  MaKpO3JIEMEHTHI,
MHKPO3JIEMEHTHI. Bo/1a 1 MUHEpAJIbHBIE BELIECTBA.

@OyHKIUKA BOJIBI U MHUHEPAJbHBIX BEIIECTB B KieTke. [loaaep:kaHne OCMOTHYECKOrO
OasaHca.

benku. CocrtaB u crpoeHue O€NKOB. AMHMHOKHCIOTBI — MOHOMEpPHI OEIKOB.
He3zamennmble u 3aMEHUMMBIE AMHHOKHMCIOTBL. AMHWHOKHUCIOTHBIA COCTaB. YPOBHH
CTPYKTYpbl O€JIKOBOM MOJIEKYJIbl (MepBUYHAS, BTOpUYHAS, TPETUYHAs M YETBEPTUYHAS
CTPYKTypa). XUMHUYECKHE CBOICTBa OenkoB. buonornueckue GyHKIUNA OEIKOB.

depmeHTHl — Onosiorndeckue katanuzatopbl. CTpoeHne ¢hepMeHTa: aKTUBHBIN IIEHTD,
cyOctpatHas cnemupuyHocTh. Kodepmentsl. Burtamunpl. Otianuus QepMeHTOB OT
HEOPraHMYE€CKUX KaTaIn3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl (TJIOKO3a, pubo3a W JE30KCMpU003a), Aucaxapuabl
(caxapo3sa, jaKkTo3a) W Mojucaxapuibl (Kpaxmaj, TJIMKOTEeH, Ieuioio3a). buomornueckue
(GyHKIIMH YTIIEBOJIOB.

Jlunuapl: Tpurauuepunsl, Gochomunuasl, crepouasl. [ 'uapodunbHO-THAPOPOOHBIE
cBoricTBa. buonornyeckue QyHkumuu nunuaoB. CpaBHEHUE YTIEBOJOB, OCIKOB U JIMMHUIOB
KaK UICTOYHUKOB SHEPTUH.

Hyxneunoseie xucnorer: JIHK u PHK. Hykmeortuasl — MOHOMEPBI HYKJIEMHOBBIX
kucioT. Crpoenne u ¢ynkumu JHK. Crpoenne um ¢dynkmmm PHK. Buget PHK. AT®:
CTpO€HHUE U (QYHKIIHH.

[MuTonorust — Hayka o kietrke. Knerounas teopusi — npumep B3aUMOACHCTBUA UAECH U
(hakTOB B HAYYHOM MO3HAHUU. METO/IbI U3yUEHUS KICTKH.

Krnerka kak mnenmoctHass »xwuBas cuctema. OOmme TPU3HAKK KIETOK: 3aMKHYTas
Hapy>kHas MemOpana, moJiekyisl JIHK kak renetndeckuii anmapar, cucrema CuHTe3a Oerka.

Tumnbl KJIETOK: SyKapuoTHUecKas U TMpokapuotuueckas. (OCOOEHHOCTH CTPOCHUS
npokapuotuyecko kietku. Kierounass crtenka Oaktepuit. CTpoeHHE 3YKapHOTHUECKOM
kJeTKd. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBHI KIETOK — KJIETOYHAsI CTEHKA, TIIMKOKAIMKC, UX (PYHKITUH.
[Inazmatuueckass MemOpaHa, e€ cBoiictBa W ¢yHKIuU. l{uTomnmasma u €€ opraHoubl.



OnnomemOpannbie  opradouasl  kietku: OIIC, ammapatr [onbmku,  JTHM30COMBEL.
[TonyaBTOHOMHBIE OpraHOWAbl KJIETKU: MUTOXOHJpPUHU, TuiacTuibl. IIpoucxoxieHue
MUTOXOHApUNA W TutacTull. Buael mnactua. HememOpaHnHbie OpraHOUIbI KIETKH: pUOOCOMBI,
KJICTOYHBIN LIEHTP, UEHTPUOIH, PECHUYKH, XIyTUKH. DyHKIMU OpPraHOMAOB KIETKH.
Bxirouenns.

Snpo — perynatopHblii meHTp KieTku. CTpoeHue sjapa: saepHas o00o0youKa,
KapHOoIlIa3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnOpT BEHIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsrl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, J[xkx. YoTcon,
@. Kpuk, M. Yunkunc, P. ®panximn, K. M. bap.

Juarpammel:  «PacnpeeneHne XHMHYECKHX JJIEMEHTOB B HEXKHUBOM MPUPOIEY,
«Pacripenenenne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOIEY.

Tabnumel u cxemsl: «llepuoanueckas Tabnuia XUMUUECKUX 3JIEMEHTOB», «CTpoeHHUE
MOJIEKYJIbI BOAbD»Y, «buocunTe3 Oenka», «CTpoeHne MoJekyabsl Oenka», «CtpoeHue
¢depmenTay, «HyknennoBsle kuciotel. JIHK», «Crpoenne monekynsl AT®», «Crpoenue
ADYKAPUOTUYECKOW KIETKN», «CTpPOECHHE >KMBOTHOW KIETKW», «CTpOEHHE PpPACTUTEIBHOM
KIIETKN», «CTpOEHHE TPOKAPUOTUUECKON KIETKN», «CTpOEHUE sIIpa KIETKN», « Y TIEBOJIbIY,
«JInmmaeny.

OO6opynoBaHKe: CBETOBOM MUKPOCKON, 000pYyAOBaHUE IJisl MPOBEACHUST HAOIIOACHUM,
U3MEPEHUN,  DKCIEPUMEHTOB,  MHUKPOIIPENApPAThl  PACTUTEIbHBIX,  JKMBOTHBIX U
OaKTepHabHBIX KIIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlaboparopHas padota Ne 1. «/3ydeHue KaTaIMTUYECKOM aKTUBHOCTU (PepMeHTOB (Ha
MPUMEPE aMIJIa3bl WIIM KaTallasbl)y.

JlabopatopHast pabota No 2. «V3ydeHune CTpOCHHsI KIETOK PACTCHHM, dKUBOTHBIX U
OakTepuil moJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOTPENapaTax U UX OIMMMCAHHE.

Tema 4. /KusHeaesiTeJIbHOCTD KJICTKH.

OOMeH BeliecTB, WM MeTaboJu3M. AccuMWIANMs (IJIACTUUECKUA OOMEH) U
TUCCUMWISIITUS (SHEPTeTUYECKU OOMEH) — JIBE€ CTOPOHBI €AMHOTO Tpoliecca MeTaboau3ma.
Ponp 3akOHOB coXpaHEHUs BEIIECTB U YHEPTUU B MIOHUMAHUU METa00IM3Ma.

Tuner oOMeHa BetiecTB: aBTOTpOoQHBIN U reTepoTpodHbIii. Poins pepmMeHTOB B 00MEHE
BEIIIECTB U MPEBPAIIEHUN YHEPTUHU B KIIETKE.

®dotocunTe3. CBeroBass M TemMHOBas (a3l (orocuHTe3a. Peakmuu dorocuHTe3a.
DddekTuBHOCTh (hoTOCHMHTE3a. 3HaUeHUE (POTOCHHTE3a I KU3HM Ha 3emuie. BriumsHue
YCIIOBHM cpejibl Ha (POTOCUHTE3 M CITOCOOBI MOBHITIIEHUS €T0 MTPOTyKTUBHOCTH Y KYJIBTYPHBIX
pacTeHUN.

XeMOoCHHTE3. XeMOCUHTE3UPYIOIHUE OaKTepuu. 3HAUCHUE XEMOCHHTE3a IS )KU3HU Ha
3emie.

OHepreTUdeckuii 0oOMEH B KIeTKe. PacmiersieHue BemeCcTB, BBIICICHUE W
aKKyMYJUPOBaHHE DJHEPrUM B KIETKE. OTambl HYHEPreTHYecKoro ooOmeHa. [ mukomms.



bpoxenne wu ero Buapl. KuCIOpOOHOE OKHCIEHHWE, WA KJIETOYHOE JIBIXaHHUE.
OxucaurensHoe pochopunupoBanue. IPHEeKTUBHOCTh FHEPTETUUECKOTO 0OMEHA.

Peakuumn matpuunoro cuHte3a. I'eHetmdeckas umHopmamus u JIHK. Peamuzarus
reHeTHYecKor nHpopManmu B kKiieTke. ['eHeTHYecKkuil Ko/l ¥ ero cBoicTBa. TpaHCKpHUIIIHS —

Matpuusblii cuHTe3 PHK. Tpancmsauma — OwuocuHTe3 Oenka. OTambl  TpPaHCISLUU.
KoaupoBanue amuHOKuCHOT. Posib pubocoM B OmocuHTe3€e Oenka.
Hexknerounsle ¢dopmbl xu3Hu — BuUpPYChl. Mcropus otkpeitus Bupyco (. H.

NBanoBckuit). OCOOEHHOCTH CTPOCHHUS M >KU3HEHHOTO IHMKJIa BUPYCOB. bakrtepuodaru.
bonme3nu pacTeHuii, JKMBOTHBIX M YEJIOBEKAa, BbI3bIBAEMBIE BHpycamH. Bupyc
ummyHonedpuiuta denoseka (BUY) — Bo3dyaurens CIIMJla. OOpatHas TpaHCKpHUMIIHS,
peBepTasa u uHTerpasa. [IpodunakTuka pacnpocTpaHeHUs BUPYCHBIX 3a001€BaHUH.

JeMoHcTpanuu:

IToptpetsi: H. K. Konbuos, /1. Y. UsanoBckuii, K. A. Tumupsses.

Tabmuiet u  cxembl: «Tunbl  nutanus», «Mertabonuzm», «MUTOXOHAPUS,
«HepreTuyeckuii ooMen», «Xmoporact», «Dorocunresy», «Ctpoenue JJHK», «Ctpoenue
u (QyHKUMOHUpOBaHUE TeHa», «CuHre3 Oenka», «leHeTmueckuid Koay», «Bupycen,
«bakrepuodarmn», «Ctpoenue u xku3HeHHbIM nukin Bupyca CIIMJla, Oaxrtepuodaray,
«Pennukanus JTHK.

O6opynoBanue: Mojenu-anmiukanuu — «Yapoenue JIHK wu  Tpanckpunuusy,
«buocunres 6enka», «CTpoeHue KIETKu», Mojielb cTpykTypsl JJHK.

Tema S. PasMHoOKeHHe 1 MHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krnerounslii MK, WK KU3HEHHBIA MUK KieTku. MHTepdaza u mutos. I[lporeccsr,
nportekatonue B uHTepdasze. Perumukarus — peakuust marpudydoro cunre3a JJHK. Crpoenue
XpPOMOCOM. XPOMOCOMHBIM Ha0Op — KApUOTHII. J{UIIIOMHBIN U TalJIOUIHBIA XPOMOCOMHBIE
HaOopbl. XpomaTuiabl. l{UTONOrMYECKHME OCHOBBI PA3MHOXKEHHUS U WHIWBUAYAJIBHOTO
Pa3BUTHUS OPraHU3MOB.

Jlenenue kietkn — Muto3. Crtaguum muto3a. Ilporecchl, Mpoucxonasiye Ha pa3HbIX
CTagusIX MUTO3a. BHOIOrnueckuii CMBIC MUTO3A.

[Iporpammupyemasi ruOesb KJIETKH — aronTo3.

dopMbl  pa3MHOXKEHHUS OpPraHU3MOB: Oecrmoyioe W mojioBoe. Buael 0Oecrnosioro
Pa3sMHOXEHUA:  JIEJICHUE  HAJIBOE, IIOYKOBAHME  OJHO- WU  MHOTOKJIETOYHBIX,
ciopooOpa3oBaHMe, BEreTaTHBHOE  pa3MHOXKeHUE. VICKyCCTBEHHOE  KIIOHUPOBAHHE
OPTraHU3MOB, €r0 3HAYEHUE JJIsI CEJIEKIIUU.

[TonoBoe pazMHOX)EHHUE, €r0 OTINYHUS OT OECIIOJIOTO.

Meito3. Craguu meriosa. IIporecchl, npoucxoasiue Ha ctaausax meirosa. [loBenenue
XpoMocoM B meno3e. KpoccuHropep. buonornueckuii CMbICT M 3HAYEHHUE MEo3a.

['ameTtorenes — mporecc 00pa3oBaHUS TMOJOBBIX KJIETOK y JKMBOTHBIX. [lojoBBIC
KeJe3bl: CEMEHHUKM U sudHUKUA. OOpa3oBaHHE W Pa3BUTHE IOJIOBBIX KJIETOK — TameT
(cnmepmaro3ou, SIMIEKJIETKAa) — clepMaroreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOCHUS
SUIEKIIETOK U ciepmaTo3ou0B. OmnoaorBopenue. [lapreHorenes.

NunuBuyanbHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBLHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHOHAIIBHOTO Pa3BUTHSI Y MO3BOHOYHBIX KUBOTHBIX: JAPOOJIEHUE, TaCTPYJIALIMS,



opranorenes. IloctamOpuonansHOE paszButhe. THMIBI MOCTIMOPUOHANBHOTO PAa3BUTHS:
npsiMoe, HEempsiMoe (JTMYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOKIEHHBIE YPOJICTBA.

Poct u pasButue pacteHuil. OHTOr€HE3 IBETKOBOI'O PACTEHUA: CTPOCHUE CEMEHH,
CTaJuy Pa3BUTHSL.

JemoHcTpanum:

Tabnuupl u cxembl: «DOPMbI Pa3MHOXKEHHUSI OPTaHU3MOBY, «JIBOITHOE OIJIOIOTBOPEHUE
y ILBETKOBBIX pacTeHWi», «BeretaTuBHOEe pa3sMHOXKEHUE pacTEHU», «JlelieHne KIeTKU
O0akTepuit», «CTpoeHUE MOJIOBBIX KIETOK», « CTpoeHHuE XpPOMOCOMBI», «KIIE€TOUHBIN UKD,
«Permmmukamusa IHK», «Murtos», «Menosy», «IIpsamoe u Henpsimoe pa3Butuey, «I'amerorenes
Y MIIEKOIIUTAIOUIUX U YEJIOBEKa», «OCHOBHBIE CTAIU OHTOIEHE3AY.

O6opynoBaHHe: MUKPOCKOII, MUKporpenapathl «CriepMaTo30uibl MIIEKOITUTAIOLIETOY,
«Sinexnerka muekonuTaromero», «KaprnokuHes B KJIETKax KOpeEIIKa JIyKa», MarHUTHas
Mozenb-anmukanus «Jlenenne knerku», moaens JJHK, mogens metadazHoit XpoMOCOMBI.

JlabopaTopHbie U NpaKTHYECKHE PAdOThI:

Jlaboparopnas padbora Ne 3. «HabmroneHue MuTo3a B KJIETKaX KOHUYMKA KOpEIIKa JTyKa
Ha rOTOBBIX MUKpOIIpenaparax».

JlaGoparopHass pabora Ne 4. «M3yueHHe CTpPOEHHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHKponpenapaTax».

Tema 6. HacsieACTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

Ilpenmer u 3amaun reHetukd. Mcropus pasButus reHetuku. Poib nurtosioruu u
SMOpHUOJIOTUN B CTAHOBJIEHMM TE€HETHKU. BKiaq poccHHCKMX U 3apyOeHBIX YUEHBIX B
pa3BUTHE TEHETUKU. METOAbl TEHETUKH (TUOPUIIONOTHYECKUH, IUTOTeHETUYECKUM,
MOJIEKYJIIpHO-TeHEeTUYeCKUii).  OCHOBHbIE  T€HETHYEeCKMe TMOHATUA. | eHeTnueckas
CHUMBOJIMKA, UCITOJIb3YEMAs B CXEMAX CKPEIMBAHUMN.

3aKOHOMEpPHOCTH  HACJIEIOBAaHMS IMPHU3HAKOB, YCTaHOBJIEHHble . MeHaenem.
MoHoruOpuHOe CKpenMBaHue. 3aKOH €IuHO0-00pa3usi THOPHUIOB IEPBOTO ITOKOJICHHMS.
[IpaBuno nomMuHHUpOBaHUS. 3aKOH PACHICIUICHUS MPU3HAKOB. [ MMOTE3a YKMCTOTHI TaMmer.
ITonHOE M HEMONHOE TOMUHUPOBAHUE.

JHuruOpuaHoe CKpellMBaHWe. 3aKOH HE3aBUCHUMOTO HAclleOBaHUS IPU3HAKOB.
[{uToreHeTHueckre OCHOBBI AUTHOPUIHOTO CKpEIIMBaHUs. AHAIU3UPYIOIIEe CKPEIIUBAHUE.
Hcnonp30BaHne aHAIM3UPYIOMIETO CKPEIUBAHUS JIJIs ONIpeieJIeHHsI TEHOTUIIA OCOOU.

CuemieHHoe HacienoBaHue mpu3zHakoB. Pabora T. Moprana no cCuUENJIEHHOMY
HAaCJIEIOBAHMIO T€HOB. HapylieHue ClerieHnsi TeHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHS HACIIEICTBEHHOCTH. | €HeTUUEeCKHE KapTBhI.

I'enetTnka mnona. XpOMOCOMHOE ONpEAEiIeHUE Ioyia. AyYTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['oMorameTHesle M reTeporaMeTHsle OpraHu3mbl. HacnenoBaHue NpHU3HAKOB,
CLEIUICHHBIX C TIOJIOM.

N3meHunBoCTh. BHIBI M3MEHUMBOCTH: HEHACIIEICTBEHHAs W HacleACTBEHHas. Poib
Cpeasl B  HEHACJIEICTBEHHOM HM3MEHUYMBOCTH. XapaKTepUCTUKAa MOAU(PUKAIMOHHON
M3MEHYMBOCTH. BapuanmoHHbIN psAx M BapuanMOHHAs Kpuas. Hopma peakumu npusHaka.



KonuuecTBeHHbIE M KAuyeCTBEHHbIE NPU3HAKKM M UX HopMma peakuuu. CBolcTBa
MOAU(UKAIIMOHHON N3MEHUYNBOCTH.

HacneactBennasi, WM TEHOTUIIMYECKas,  M3MEHUYUMBOCTh.  KoMOuHaTuBHas
U3MEHUYMUBOCTh. Meio3 M MOJOBOW MpollecC — OCHOBa KOMOWHATUBHOM H3MEHYUBOCTH.
MyTanuonHass u3MeHuUuMBOCTh. Knaccudukammss MyTamuili: TeHHbIE, XPOMOCOMHEIE,
reHoMHbIe. YacToTa ¥ MpUYuHBI MyTanuid. MyTareHnbie (akTopbl. 3aKOH TOMOJIOTHYECKUAX
PAIOB B HacJeACTBEHHOM n3MeHuuBocty H. M. BaBuosa.

BresinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapumorun uvenoBeka. OCHOBHBIE METOAbl T'€HETHKHU YEJIOBEKa:
TE€HEAJIOTUYECKUM, OJU3HEIOBbINA, HHUTOTEHETUYECKUN, OUOXMMUYECKUN, MOJEKYJSPHO-
reHetnueckuil. COBpeMEHHOE OMpEe/IeJICHHEe T'eHOTUIA: TOJHOTEHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIMPOBaHUE, B TOM uuciie ¢ noMonipto [11[P-ananu3a. HacnencrBenusie 3a0oeBaHus
YeJIoBeKa: TeHHble O00Jie3HH, OOJE3HM C HACIEACTBEHHON MpPEeapaciooKEeHHOCTBIO,
XpoMocoMHbIe Oosie3Hn. CoMaThueckue W reHepatuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[IpuHnmnel  310poBOTO  O0Opas3a JKU3HU, AUATHOCTUKU, NPOPUIAKTUKA U JICYCHUS
reHeTUYecKuX  Oone3Hel.  MeauKo-TeHEeTUYeCKOE€  KOHCYJBTHUPOBaHUE.  3HAUYCHHUE
MEJUIIMHCKOW TEeHETUKH B TNPENOTBpAICHUH U JICYCHUH TEeHETHYEeCKUX 3a00JIeBaHUMN
YeJI0BEKA.

JleMoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. . BaBuios.

Tabmuupbr u cxeMbl: «MOHOTHOPHIHOE CKpENIMBAHWE U €ro IMTOreHeTUYecKas
OCHOBa», «3aKOH PACIICIUICHUSI U €r0 IUTOI€HETUYECKasi OCHOBaY, «3aKOH YUCTOTHI TAMETY,
«JluruOpuaHoe ckpemmBanuey», «l{utomoruueckue OCHOBBI TUTUOPUIHOTO CKPEIIUBAHUSI,
«Menoz», «B3auMOAEHCTBUE aJUIENbHBIX TE€HOBY», «leHeTnueckue KapTbl PACTEHHM,
KUBOTHBIX U 4YeJIOBEKa», «['eHeTnka nomna», «3aKOHOMEPHOCTH HACIIEIOBAHMS, CLEIITIEHHOTO
c mnonom», «Kapuorunbsl uenmoBeKa W KUBOTHBIX», «Buapl  HU3MEHUYMBOCTHY,
«MonaudukanmonHas u3MeHYUBOCThY, «HacnenoBanue pesyc-hakropa», «['eneruka rpynn
KpoBW», « MyTalinoHHasi ”3BMEHUUBOCTH.

OOGopynoBanue: Mojaenu-anIukauu «MoHoruOpuaHoe ckpemuBanue», «HemomHnoe
JTOMUHUpPOBaHUEY», «Jlurudpumanoe ckpemmBanuey, «Ilepekpéct XpoMocoM», MUKPOCKOI H
Mukpornpenapar «Jlpozoduna» (Hopma, MyTanuu (OpPMBI KPBUIBEB M OKPACKU Tela),
repOapuii «I'opox MoceBHONY.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlabopatopnass pabora Ne 5. «U3yuenue pe3ynbTaTOB MOHOTHOPUIAHOTO W
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIpETapaTaxy.

Jlabopatopnass pabora Ne 6. «UW3yuenue wMoaudUKAIMOHHOW W3MEHUYHNBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO PSAZa U BAPUALIMOHHON KPUBO».

JlabopatopHass pabora Ne 7. «AHamu3 MyTanmuid y Apo30ouiibl HAa TOTOBBIX
MHUKponpenapaTax.

[Tpaxtuueckas padora Ne 2. «CocTaBieHre U aHAIHA3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenekuys Kak Hayka U NPOLECC. 3apOKIECHUE CENIEKIMU U ToMecTuKauus. Yuyenue H.
WM. BaBuioBa 0 1eHTpax NPOUCXOXKIECHUS U MHOT000Opa3usi KylIbTYpHBIX pacTeHui. LleHTpbl
IPOUCXOKICHUS JOMAIIHKUX KUBOTHBIX. COpT, OpOAa, IITAMM.

CoBpeMeHHbIE METO/Ibl CeNleKIIMU. MaccoBbIi 1 MHAUBUAYaIbHBIA OTOOPHI B CEIEKLIUN
pacTeHud M KUBOTHBIX. OneHka »sKcrepbepa. bBIIM3KOPOJACTBEHHOE CKpEIIMBAaHUE —
uHOpuauHr. Yucras nuaus. CKpelMBaHHE YUCTBHIX JHUHUK. ['ereposuc, wuiam rubpugHas
cwia. HeponctBeHHoe ckpemmBaHue — ayTOpuaumHr. OtnanéHHass rubpuauzaunus U eé
ycnexu. VICKyCCTBEHHBIM MyTareHe3 M IOJy4YEHHE MOJUIUIOUIOB. JlOCTHIKEHUS CENECKIUU
pacTeHu, )KUBOTHBIX © MUKPOOPTaHU3MOB.

brorexHoIOTHsST Kak OTpaciib MPOU3BOACTBA. ['€HHas WH)KEHEpHUs. OTallbl CO3IaHHS
pexoMmOuHanTHOM JIHK m Tpancrennsix opranusmoB. Knerounas unxenepus. Kiierounsie
KYJIBTYPBI. MUKpPOKIOHAIBHOE pa3MHOXKEHUE pacTeHui. KitonupoBanue
BBICOKOIIPOAYKTUBHBIX CEJIbCKOXO35MCTBEHHBIX OPraHU3MOB. JKOJIOTHYECKHE U ITHYECKUE
npobaembl. 'MO — reneTnueckn MOAU(PUIUPOBAHHBIE OPTAHU3MBI.

JleMoHCTpauuu:

[Toprpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1Banos.

TaOmumpl 1 cxembl: KapTa «L{eHTpbl IPOUCXOXKIEHUS U MHOTO00pa3usl KyJbTYypPHBIX
pactenuii», «llopoxbl JOMamHMX JKUBOTHBIX», «CopTa KYJIBTYpHBIX PAaCTEHHID,
«Otnanénnas rubpuauzanus», «Padotel akagemuka M. ®. NBanoBay, «llomurmmougus»,
«OOBEKTHI OMOTEXHOJIOTHIY, «Knerounsie KYJIBTYPBI 51 KJIOHUPOBAHHEY,
«KoHCTpynpoBaHue 1 NepeHoC reHOB, XpPOMOCOMY.

O6opynoBaHue: MYJISKU TUIOJOB U KOPHEIJIONOB AUKUX (DOPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CeabCKOX035MCTBEHHBIC PACTCHUS.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Okckypeusi «OCHOBHbIE METO/bl U AOCTUKEHUS CEJEKLIUU PACTEHUN U )KMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIIMIO, INIEMEHHYIO ()epMy, COPTOUCIIBITATENbHBIN YUaCTOK, B TEININYHOE

X035IUCTBO, JIA0OPATOPHIO arPOYHUBEPCUTETA WU HAYYHOTO IIEHTPA)».
11 KJIACC

Tema 1. IBoIOLIMOHHAST OHOJIOTHS.

[IpeanocbUIKM BO3HUKHOBEHHMS 3BOJIOLMOHHON TEOpUH. DBOJIOLMOHHAS TEOPUS U €€
MeCTO B OMOJI0TMU. BiusiHue 3BOMIOIMOHHON TEOPUH HA Pa3BUTHE OUOJIOTUU U IPYTUX HAYK.

CBugerenscTBa 3BOMIONMU. [laneoHTONIOrMYECKHE: MOCIEIOBATENBHOCTD TOSBICHUS
BUJOB B TNAJICOHTOJOTMYECKON JIeTomucH, mnepexoanbie (opmbl. buoreorpaduueckue:
CXOJICTBO | paznnuue ¢hayH u GJIop MAaTEPUKOB B OCTPOBOB.

OMOpPHOJIOTMUECKHUE: CXOJICTBA M PA3INYUsl SMOPUOHOB Pa3HbIX BUIOB MO3BOHOYHBIX.
CpaBHUTENBPHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIC, PYAUMEHTAPHBIC OpraHbl,
aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHU3MOB HACJIEICTBEHHOCTU U
OCHOBHBIX METa0O0JIMYECKUX MTyTeH y BCEX OPraHU3MOB.

OpomonnonHas teopuss Y. Jlapeuna. IlpeanochbuikM BO3HMKHOBEHUS JapBUHU3MA.
JIBWKyIlMe CHJIBI HBOJIIONMU BHAOB 1O JlapBuHy (M30BITOYHOE pPA3MHOXKEHHE TMPH



OTPAaHUYEHHOCTU PECypCOB, HEOMpeAesléHHass M3MEHYMBOCTh, 0Opb0a 3a CyIIECTBOBAHUE,
€CTECTBEHHBII 0TOOD).

Cunretuueckas teopust 3BomoIuu (CTI) u €€ OCHOBHBIE TOJIOKEHHUS.

MukposBosronus. [Tomynsuns kak eAMHUIA BUIA U 3BOJIFOLUN.

JIBkyuue cuiibl ((akTOphl) 3BOJIIOIMK BUAOB B NpUpojie. MyTallUOHHBIN MPOIECC U
KOMOWHATHUBHASI W3MEHYHMBOCTH. [lOmMyNsanMoHHBIE BOJHBI W npeid TeHoB. Mzomsmus u
MUTpaLUs.

EctecTBeHHbIll 0TOOp — HampaBisOmui GakTop 3Bosonuu. DopmMbl ecTeCTBEHHOTO
otbopa.

[IpucocoOIeHHOCT, ~ OPraHM3MOB  Kak  pe3yiabTar  3Bojronuu.  llpumepst
MPUCTIOCOOICHNN y OpraHu3MOB. ApoMopd 036l U UANO-aIANITAIUH.

Bun u BumooOpazoBanue. Kpurepuu Buga. OcHOBHbe (OpPMBI BUI000OpPA30BaAHUS:
reorpauueckoe, 3JK0JI0rHuecKoe.

MakponsBomonusi. @opMbl 3BONTIOLUHU: (PUIIETUYECKAs], TUBEPTreHTHAs!, KOHBEpreHTHas,
napauienbHas. HeoOpaTuMOoCTh 3BOJTIOLIMH.

[IpoucxoxneHne OT  HeCHEUANIM3UPOBaHHBIX  mnpeakoB.  [Iporpeccupyromas
crienuaIn3anvs. ATanTUBHAS paAaLIUs.

JdeMoHcTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, O.
I'ekkens, ®. Mroitep, A. H. CeBeprios.

Tabmuubr u cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiiey, «3apoJbIIH
MMO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukc», «DopMbl OOpbhOBI 3a CYIIECTBOBAHUEY,
«EctectBeHHbINl 0TOOPY», «MHOrooOpasue copToB pacTeHui», «MHoroobpasue Mopos
KUBOTHBIX»,  «llomymsium»,  «MyTallMOHHAasE ~ U3MEHUYUBOCTH»,  «ApoMop(o3bD»,
«Manoamanranuny, «O01as nerenepanus», «JIBuxKymme cuibl sBoonuny, «Kapra-cxema
MapmipyTa nmyremectus Y. Jlapsunay, «bopb0a 3a cymiectBoBanue», «I[Ipucrnoco0aeHHOCTh
opranusmoBy, «['eorpaduueckoe BunooOpazoBaHue», « IKOJOTHUECKOE BUO0OPAa30BaAHUEY.

O6opynoBanue: KOJUIEKLHS HACEKOMBIX C Pa3jM4YHbIMA THUIAMU OKpACKH, HA0Op
IJIOJIOB UM CeMsiH, KoJuiekuusi «lIpuMephbl 3alIUTHBIX TPUCITOCOOJECHUN Yy IKHUBOTHBIXY,
Mozelib «OCHOBHBIE HaINpaBJICHUsS IBOMIOLUUY», 00bEMHas Moaenb «CTpOeHHE TOJIOBHOTO
MO3Tra MO3BOHOYHBIX.

buoreorpaduueckass kapra mupa, KOUIEKIUs «DOpPMbI COXPAHHOCTH HCKOIAEMbBIX
KUBOTHBIX W pacTeHuil», Mozenb ammiukaus <«llepekpéct Xpomocom», BIIa)KHbIE
npenapatsbl «Pa3Butue HacekoMmoroy», «Pa3Burtue nsarymkun», Mukpomnpenapar «Jpozoduna»
(HopMa, myTanuu GOPMBI KPHIIILEB U OKPACKHU TEa).

JlaGopaTopHble U NpaKTHYeCKUE PadoThI:

Jlabopatopnas pabota Ne 1. «CpaBHeHue BUOB IO MOP(HOIOTHUECKOMY KPUTEPHUIO».

JlaboparopHass pabdora Ne 2. «OmnucaHue NPUCITOCOOJEHHOCTH OpraHu3dMa Hu eé
OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHE M Pa3BUTHE KU3HHM Ha 3emuJre.

JloHayuHble  TPENCTABICHUS O  3apOoXKIE€HUM KU3HU. HayuHble  TruUMOTE3bI
BO3HUKHOBEHUSI KM3HM Ha 3emiie: a0uoreHe3 M MaHCIepMUsA. XHUMHUYECKas SBOJIOLIMSL.



AOVOTeHHBI CHHTE3 OPTraHWYECKHX BEIIECTB W3 HEOPTaHMYECKUX. IKCIEPUMEHTATHHOE
MOATBEP)KIEHNE XUMHYECKOW SBOIONMU. HavalbHble 3Tambl OMOJOTUYECKOW HBOJIIOIUH.
['unoreza PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHUE
npoTOKJIETKU. [lepBble KIETKHM M MX 3BOJONUA. POPMUPOBAHUE OCHOBHBIX T'PYII JKHBBIX
OpraHU3MOB.

Pa3Butne xu3HM Ha 3emiie 1o 3paMm u nepuogam. Karapxeil. Apxeiickas Hu
npotepo3oiickas pbl. Ilanmeosolickas 3pa W e€ mepuoabl: KeMOPUUCKUN, OPIOBHUKCKHM,
CHIYPUMCKHUN, JEBOHCKUI, KAMECHHOYTOJIbHBIN, IEPMCKHUH.

Me3o30Kickas 3pa U €€ NEPUOJIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBBINM, AHTPONOTEHOBBIH.

XapaKTepucTrKa KJIuMaTa ¥ T€0JO0TrMYecKuX npoueccoB. OCHOBHBIE 3TAIbl HBOJIOLUU
PACTUTENBHOTO U KUBOTHOTO MHUpa. ApoMopdo3bl Yy pacTeHUil U KUBOTHBIX. [losiBeHue,
PacCUBET ¥ BEIMUPAHUE CPYIII KUBBIX OPraHU3MOB.

Cucrema  OpraHMYeckoro Mupa Kak oTpaxeHue HBomonuu. OCHOBHBIE
CHUCTEMAaTHYECKUE TPYMIbl OPraHU3MOB.

OBOJIOLMS YeloBeKa. AHTpPONOJIOTHS Kak Hayka. Pa3Butue mnpencraBieHUNd O
MIPOUCXOKJICHUHN YeNoBeKa. MeToabl u3ydeHus aHTpororeHe3a. CXOJcTBa W pa3ivyMs
YeJI0BEKa U JKUBOTHBIX. CUCTEMAaTHUUECKOE MOJIOKEHNE YETOBEKA.

JBrwxymue cuibl ((akTopel) aHTpororene3a. HacimencTBeHHas W3MEHUMBOCTH H
€CTeCTBEHHBbI 0TOOp. OOIlIecCTBEHHBI 00pa3 »KU3HU, W3TOTOBICHHE OpYyIud Tpyaa,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaIMM ¥ BETBU ABOJIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, UETOBEK yMENbIN,
Yenosek mnpsamoxomdmui, YenoBek HeaHIepTaibckui, YenoBexk pasyMmublid. Haxonku
MCKOIAeMbIX OCTaTKOB, BpEMsl CYLIECTBOBaHHUsSA, O00JacTb pacnpoCTpaHEHUs, OO0BEM
rOJIOBHOTO MO3ra, 00pa3 KU3HHU, OPYIHUs.

Yenopedeckue packl. OCHOBHBIC OOJIBIIINE pachl: €BPOTICONTHAS (€Bpa3uiicKas), HETpo-
aBCcTpajioujHasi (dPKBAaTOpUalibHAsI), MOHTOJIOMAHAS (a3Marcko-amepukaHckas). UYepTol
MPUCIIOCOOJICHHOCTH TPEJACTABUTENIEH YEJIOBEUYECKMX pac K YCJIOBHUSM CYHIECTBOBAHUS.
EnuncTBO uenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanuu:

[Toptpetsi: @. Pean, JI. ITactep, A. U. Onapun, C. Mumiep, I'. FOpu, Y. lapBuH.

Tabmuel u cxeMmbl: «Bos3uukHoBenune CojHeuyHOM  cHUcTeMbl», «Pa3BuTue
OpraHU4YecKoro Mupay, «PacturenbHas KieTkay, « KuBotHas kinetka», «IIpokaprornyeckas
KJIeTKa», «CoBpeMeHHasi CuCTeMa OPraHnyecKoro Mupa», « CpaBHEeHUE aHATOMUYECKUX YepPT
CTPOGHHS  4YeJIOBEKa W  YEIOBEKOOOpa3HBIX  00e3bsiH»,  «OCHOBHBIE  MecTa
MaJICOHTOJIOTUYECKUX HAXOJIOK MPEIKOB COBPEMEHHOTO 4eNIOBEKay, «JlpeBHellne JIIoany,
«/lpeBHue nroan», «IlepBpie COBpeMEHHBIE IIOAN», «HeIIOBEUECKUE PaChLy.

O6opynoBanue: Myispku  «lIpoucxoxneHue uenoBeka» (OHOCThI aBCTPAJIONUTEKA,
MMUTEKAHTPONa, HEaHJAepTalblla, KPOMaHbOHIIA), CJICNKA WM H300paKEHUS KaMEHHBIX
opyauii NEPBOOBITHOTO YyeJIoBeKa (KaMHH-YOMNIEPHI, pyOuina, ckpeba),
TCOXPOHOJIOTHYECKas: Ta0uIa, KoJueKus: «DopmMbl COXpaHHOCTH MCKOTIAEMBIX KUBOTHBIX
Y PACTECHUI.



JlabopaTtopHble M mpaKkTHYecKHe padoThI:

[Tpaktuueckas padorta Ne 1. «M3ydeHrne HCKOTIAEMBIX OCTATKOB PACTEHUN U KMBOTHBIX
B KOJUJIEKITUSIX).

DKCKypcHsi «IBOJIIOLMS OPTraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAy4YHbIN
WJIM KpaeBeqUECKU My3el).

Tema 3. Opranusmsl 1 OKpy KaloLias cpeaa.

OKoJIOTHsI Kak Hayka. 3agaud M paslenbl dKOJOTrMh. MeToabl 3KOJIOIMYEeCKUX
UCCIENOBAaHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpensl  oOuTaHus  OpPraHU3MOB:  BOJIHAsl, HA3€MHO-BO3JYyIIHAs, I[OYBEHHAS,
BHYTPUOPraHU3MEHHAs.

Oxonornueckue pakroprl. Kimaccudukanus s3kogorudeckux GpakTopoB: aOMOTHUECKHE,
OMOTHYECKHE U aHTPONOreHHbIE. J{eficTBHE 3KOI0rnYecKuX (PakTOpOB HA OPTaHU3MBI.

AbGunotuyeckue (QaxkTopbl: CBET, TEMIeEpaTypa, BIAKHOCTb. DOTONEPUOIU3M.
[IpucnocoOnenuss OpraHu3MoOB K JEHCTBUIO aOuoThyeckux (hakTopoB. buonorumdeckue
PUTMBL.

buotnueckue dakrtopel. Buasl OHMOTHYECKMX B3aUMOJICUCTBUN: KOHKYPEHIIHUA,
XMIIHUYECTBO, cuMOM03 u ero (¢opmbl. [lapasutusm, Koomepanus, MyTyalu3M,
KOMMEHCaJIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M, HEUTpanu3M. 3Hau€HUE
OMOTUYECKHX  B3aUMOACHCTBUMM JUIsl CYLIECTBOBAHMUS OPraHU3MOB B  IPHUPOJHBIX
CO00IIEeCTBAX.

OKOJIOTHYECKHE XAPAKTEPUCTUKU MoNyJsinud. OCHOBHBIE NOKAa3aTead IOMYJIALAN:
YUCJIIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT, MHUrpanus. /[uHamuka
YUCJICHHOCTH MOMYJISIUNN U €€ PEeTyJISILUS.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymbonsar, K. ®@. Pynbe, O. I'ekkensb.

Tabmunsrt u  cxembl: kapra «lIpuponubie 30HBI 3emin», «Cpeabl oOUTaHUsA
opraHuszmoBy», «@Poronepuoausm», «llonmymrauum», «3aKOHOMEPHOCTH POCTA YHUCIEHHOCTH
MOMYJIIUUU UHDY30puu-Ty penbkn», «[Iumesbie nenm».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopnas pabota Ne 3. «Mopdonoruueckne 0COOEHHOCTH PACTEHUM W3 Pa3HBIX
MECT OOUTAHUSD.

JIaGopartopHas padota Ne 4. « BrnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktuueckas pabora Ne 2. «Ilogcd€r NIOTHOCTM MOMYJSUMNA pPAa3HBIX BUIOB

paCTEHUIN.
Tema 4. CooO1ecTBa 1 IKOJI0rHYECKHE CHCTEMBI.
CooOmiectBO  opraHu3mMoB — OuoneHo3. CTpykTypbl OuOlLIEHO3a:  BUAOBAs,

MPOCTPAaHCTBEHHAs, Tpoduueckas (tumieBas). Buasi-nomunanTel. CBsizu B OUOIIEHO3E.
Dxosiornyeckue cuctemnl (3kocuctemsl). [loHsiTue 00 3KOCHMCTEME U OHMOTEOIICHO3E.
OYHKITMOHAIBHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOIYIEHThI, KOHCYMEHTBI, PEIYIICHTHI.
KpyroBopoT BemecTB W MOTOK SHEPTHH B dKocucTeMe. Tpodudeckue (MUIEBHIE) YPOBHU
skocucteMbl. [lumeBble 1enu u ceTr. OCHOBHBIE TOKAa3aTeIW JKOCHCTEMBI: Omomacca,



MPOAYKIUA. DKOJIOTUYECKUE MUPAMUJIbI: TPOAYKIIMU, YHCICHHOCTH, OuoMacchl. CBoMCTBa
AKOCHUCTEM: YCTOMYMBOCTh, CAMOPETYJIsiliusl, pazButre. CyKiieccusl.

[IpuponHble PKOCHCTEMBI. DKOCUCTEMBI O3EP M PEK. ODKOCHCTEMA XBOWHOTO WU
IMPOKOJIMCTBEHHOIO JIECA.

AHTPOTOTEHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI. broiornieckoe u
XO035IMCTBEHHOE 3HAYEHUE arpPO3KOCUCTEM B YPOOIKOCHUCTEM.

buopaznoobOpazue  kak  Qakrtop  ycrolumBocthd  3KocucteM.  CoxpaHeHHe
OMOJIOTUYECKOTO pa3Hoo0pasus Ha 3eMIle.

VYuenue B. . Bepnanckoro o 6uocdepe. I'panulibl, coctaB U CTpyKTypa OMoc@epsbl.
’Kupoe BemecTBo U ero ¢pyHkiuu. OcoOEeHHOCTH OMOoC(ephbl Kak r0OaTbHON 3KOCHCTEMBI.
JlnHamMudeckoe paBHOBECHE B 0OpaTHas CBS3b B Onocdepe.

KpyroBopoTsl BeliecTB M OMOT€OXMMHYECKHE IHUKIBI 3JIEMEHTOB (Yyriepoja, a3oTa).
3oHanbHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeyectBO B Ouochepe 3emnu. AHTpPONOTeHHbIE H3MEHEHUSI B Ouocdepe.
['moGanpHbIE HKOTOTUYECKUE TTPOOIIEMBL.

CocymiectBoBanue mnpupoabl U yenoBeyecTBa. CoxpaHeHne OuopazHooOpasus Kak
OCHOBa ycroilunBoctH Ouocdeprl. OCHOBAa palMOHAIBLHOTO YIPABICHUS MPUPOIHBIMU
pecypcaMu U WX UCHob30BaHue. JocTkeHrst OMOIOTHU U OXpaHa MPUPO/IBI.

JleMoHcTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuubr u cxembl: «llumieBsie 1enu», «buUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnsie coobmiectBay, «llenu mutanus», «dKonorudeckas nupamuaa», «buocdepa u
YeJlIoBeK», «IKOCHCTEMA IIMPOKOJHUCTBEHHOIO Jeca», «DKOCHUCTEMa XBOWHOIO JIECay,
«broneno3 Bopoéma», «ArpoueHo3», «lIpumepHble AHTPONOrEHHBIE BO3AECUCTBUA HaA
npupoay», «BaxHelme UCTOUHUKN 3arps3HEHUS] BO3JlyXa U TPYHTOBBIX Bomy», «IlouBa —
BaKHEWINAs cocTaBsitomas Ouocdepb», «DakTopbl Aerpaganuu mouBy», «llapHUKOBBIN
abdexT», «DakTopbl PpaTUOAKTUBHOIO 3arpsisHeHHs Ouochepr», «OOmas CTpykrypa
ouocheprl», «Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIN SkpaH Ouochepb»,
«Kpyrosopot yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOIE».

OGopynoBaHue: Moaenb-amummKanua  « TUnmu4JHbie OMOIICHO3EIY, repOapuii
«PacturenbHple  cooOmiecTBay, KoJuleknuu «buoreno3», «Bpemurenn BakHEHIIHX
CEIbCKOXO3SIUCTBEHHBIX KYJIbTYp», TepOapuu W KOJUICKIIMHM pPACTCHUH U KUBOTHBIX,
MpUHAJICKAIME K Pa3HbIM DKOJOTMYECKMM TpyIIaM OJHOro Bujaa, KpacHas kHura
Poccuiickoit @eneparyu, n300pakeHust OXpaHsIeMbIX BUJIOB PACTCHUMN U )KUBOTHBIX.

IJIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOI'PAMMEI 110 BUOJIOT' HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHHMA

Cormacao ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHUS
oOyyarlomMMucs  MporpaMM  CpeIHero  olmero  oO0pa3oBaHMsS:  JIMYHOCTHBIM,
METanpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI



B cTpyKType NMYHOCTHBIX PE3yJbTaTOB OCBOEHHUA IpeameTa «buoJIorus» BBIIEIECHbI
CIIEIYIOIINE COCTAaBJISIIONIME: OCO3HAaHWE OOYyYaloIMMHCS POCCHUICKOM TpaxkIaHCKON
UJACHTUYHOCTH — F'OTOBHOCTU K CaMOPa3BUTHUIO, CAMOCTOSITENIBHOCTA M CaMOOIIPEEIICHHUIO,
HaJIMYUE MOTUBALMU K OOyUYEHHUIO OHMOJIOTHH, LIEJICHANpPABICHHOE PAa3BUTHE BHYTPEHHUX
yOeXKACHUNW JIMYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH W MCTOPUYECKUX TP
pa3BUTHS  OWOJIOTMYECKOTrO 3HAHUSA, T[OTOBHOCTb W  CIHOCOOHOCTh  OOYyYarolIMXCs
PYKOBOJICTBOBATbCSI B CBOEH JIECATEIBHOCTH LEHHOCTHO-CMBICIOBBIMU  yCTaHOBKAaMH,
OPUCYIIUMUA  CHUCTEME  OMOJOrMYEeCKOro  oOpa3oBaHMs, HAJIMYHWE  SKOJOTHYECKOTO
IPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh LIEJU U CTPOUTH KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS NpeaMeTa «bHoIorus» JOCTUrarTCs B €IHHCTBE
y4eOHOM UM BOCHUTATEIIBHOW JESATEIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMHU
POCCUMCKMMH  COLMOKYJBTYPHBIMH, HMCTOPUYECKMMH W JTyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSMH, MPUHATHIMUA B OOIIECTBE MPaBUJIaMU U HOPMaMU MOBEJCHUS U CIOCOOCTBYIOT
MpoleccaM CaMONO3HAHUS, CAMOBOCIHUTAHHUS W CAMOPA3BUTHS, Pa3BUTHS BHYTpPEHHEH
MO3ULIUU JIMYHOCTH, TATPUOTU3MA, YBAKEHUS K 3aKOHY M MPABONOPSIKY, YEJIOBEKY TpyAa U
CTaplieMy MOKOJIEHUIO, B3aUMHOTO YB&)KECHHS, OEpPEKHOrO0 OTHOLIEHUS K KYJIbTYpPHOMY
HACJIEMIO U TPAJHULIMSIM MHOTOHAMOHAIIBHOIO Hapoaa Poccuiickoit denepanuu, Npupoae U
OKpY’KaroUIEH Cpee.

JIM4HOCTHBIE pPE3yNbTaTbl OCBOEHUA YyueOHOro mnpeamera «bHOJOTUS» TOJKHBI
OTpa)kaThb TOTOBHOCTh U CIIOCOOHOCTh O0YYaIOIMIMXCA PYKOBOACTBOBATHCSA CPOPMUPOBAHHOM
BHYTPEHHEN MO3ULMEN JIMYHOCTH, CHCTEMOW LIEHHOCTHBIX OpPHUEHTALHW, ITO3UTHUBHBIX
BHYTPEHHUX YOEXICHHUI, COOTBETCTBYIOUIMX TPAJWLMUOHHBIM LEHHOCTSAM POCCUHUCKOIO
oO11ecTBa, pacliMpeHHe KU3HEHHOTO OIbITA U OTbITA JIEATEIbHOCTH B MPOIIECCE pealln3aluu
OCHOBHBIX HaNpaBJICHUN BOCIUTATEIbHOMN IEATEILHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxIaHCKOro BOCTIMTAHUSI:

Cc(OPMUPOBAHHOCTh TPAXAAHCKONW TMO3ULMU 00ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNCKOT0O OOIIECTBa;

OCO3HaHUE CBOMX KOHCTUTYLUMOHHBIX NpaB M OOA3aHHOCTEW, yBa)XEHUE 3aKOHA H
MPaBOMNOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM MAESATENbHOCTH MPH CO3JaHUM Yy4YEOHBIX
MPOEKTOB, PEHICHUH Y4YeOHBIX M MO3HABATEJBHBIX 3aJ]1a4, BBIMOJHEHUH OMOJOTHYECKUX
AKCIIEPUMEHTOB;

CITIOCOOHOCTh  OMpPEACNATh COOCTBEHHYIO IIO3MIIMIO 110 OTHOUIEHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATSH €&;

YyMEHHE YYUTBIBATh B CBOUX JICUCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS IO C pPasHbIMU YOEXKIACHUSIMH, KyJIbTYPHBIMH LEHHOCTSAMHU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B TPOLECCE COBMECTHOI'O BBIMIOJHEHHUS YUYEOHBIX,
MO3HABATENIbHBIX M HCCIENOBATENbCKUX 3a7a4, YBAXUTEIBHOTO OTHOIICHHS K MHEHHUIO
OTIIOHEHTOB MPH 00CYKIEHNU CIIOPHBIX BOIIPOCOB OMOIOTHYECKOTO COJIEPKaAHUS;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUSA:



c(OPMHUPOBAHHOCTh  POCCHUUCKOW TPAKIAHCKOW  HWIACHTUYHOCTH, TATPUOTU3MA,
YBOXKEHUSI K CBOEMY Hapojdy, YyBCTBA OTBETCTBEHHOCTHU Tepes PoauHoil, ropaoctu 3a cBoit
Kpa#, cBoro PoniuHy, CBOM SI3bIK U KYJIBTYPY, MPOILJIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO
Hapona Poccuu;

[ICHHOCTHOE OTHONIIEHHWE K NPUPOJHOMY HACICAUI0O M MMAMSATHUKAM TPUPOJbI,
NOCTUXKEHUAM Poccuu B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W DPa3BUTHE
OMONIOTHH, TOHUMAHUS 3HA4YE€HHUs] OMOJOTMU B TO3HAHUM 3aKOHOB MPHUPOIbI, B >KU3HU
YeJI0BEKa M COBPEMEHHOIO 00I1IeCTBa;

uaeiHass yOexnE€HHOCTb, TOTOBHOCTh K CiyxeHutro u 3ammure OteuyecTBa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHE TyXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTyallMl0 M NPUHUMATh OCO3HAHHBIE  PEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HaHME JINYHOTO BKJIAJ[a B TOCTPOEHUE YCTOHYMBOTO Oy IyIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENAM, CO3JAaHUI0O CEMbM HA OCHOBE
OCO3HAHHOT'O TMPHUHATHS I[EHHOCTEHM CEMEWHOM JKU3HM B COOTBETCTBUHU C TPagULHSIMU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUAs SCTETUKY OBbITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMAaHUE YMOIMOHATBLHOTO BO3CHCTBUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXKEHUIO B Pa3HbIX BUJAX HCKYCCTBa, CTPEMJICHUE MPOSBIISATH
KaueCTBa TBOPYECKOU JIMYHOCTH;

5) ¢usnueckoro BocnuTaHus, GOPMHPOBAHMA KYJbTYPbl 310POBbA M
IMOIMOHAJILHOTO 0JIaronoJyums:

MOHMMAaHUE W pealu3alus 3I0pOBOr0 W 0Oe3omacHoro obpasza KU3HHM (370pOBOE
MUTAHUE, COOJIIOICHUE TUTUEHUYECKUX MPABUII U HOPM, COaTaHCUPOBAHHBIM PEKUM 3aHITHI
W OTIbIXa, peryisipHas (Qu3nyeckas axKTUBHOCThH), OEPEKHOr0, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3UYECKOMY M TICHXUYECKOMY 37I0POBBIO;

MOHUMAHHWE IICHHOCTH TIPaBWUJI HWHIUMBHIYAJbHOTO U KOJJIEKTUBHOTO 0€301MacHOro
MOBEJICHUS B CUTYalIUSIX, YTPOKAIOIIUX 3I0POBBIO U )KU3HHU JIFO/ICH;

OCO3HAHWE TOCIICJCTBUNA U HETPUATUS BPEIHBIX MPUBBIYEK (YHIOTPEOJICHUS aJIKOTOJIA,
HapKOTHKOB, KYPEHUS);

6) Tpy10BOr0o BOCIIUTAHUS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYI0JIO0HE;

FOTOBHOCTh K  aKTUBHOW  JIESITEIBHOCTH  TEXHOJOTHMYECKOM U  COIUaJIbHOU
HAIPaBJIECHHOCTH, CIIOCOOHOCTh MHUITMUPOBATh, INIAHUPOBATH M CAMOCTOSTEIHLHO BBITTOJTHAITh
TaKyo JeATEIbHOCTD;



MHTEPEC K Pa3IUYHbIM cepaM MpodeccuoHaNIbHOM AeSITENbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIA BBHIOOp Oymymier mpodeccMd W pPean30BBIBATH COOCTBEHHBIC >KH3HEHHBIC
TUTaHbL;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSKEHUN BCEH
KU3HH,

7) IKOJIOTHY€CKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKHU I1eJIecO00pa3HOe OTHOIICHHE K MPUPOJEC KaK HMCTOYHHMKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS IKOJOTUYECKON KYJBTYpbl: MPUOOPETEHUE OIbITa TIaHUPOBAHUS
MOCTYIKOB M OIEHKU UX BO3MOXKHBIX IOCIEICTBUI JIJIs1 OKPY>KAIOIIEH CPEIbL;

OCO3HaHHUE TI00aTBHOT0 XapaKTepa dKOJOTHUYECKUX MpoOieM U IMyTei X pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpETaeMble MPU HU3YYCHUH OHOJIOTMHM 3HAHUS U
YMEHUSI TP PEIICHUH TMPOOJIeM, CBSI3aHHBIX C PalMOHAIBHBIM TMPUPOJIOTOIE30BAHUEM
(cobumoienne mpaBuil MOBEACHUS B MIPUPO/IC, HAMPABICHHBIX HA COXPAaHEHUE PAaBHOBECHS B
AKOCHUCTEMAX, OXpaHy BUIOB, DKOCUCTEM, OHOCheEphI);

aKTUBHOE HEMPUATHE TEHCTBUM, MPUHOCSIINX BpPEA OKpPYXKArolled MPUPOIHOU Cpere,
yMEHUe MIPOTHO3UPOBATH HeOJIaronpusTHHIE HKOJIOTUYECKUE MIOCJIC/ICTBUS
MPEANPUHUMAEMBIX IEUCTBUI U MPEJOTBPAIATh UX;

HAJIMYUE PA3BUTOTO SKOJOTHYECKOTO MBIIUICHHUS, SKOJOTHUYECKONH KYJIbTYpHI, OIbITA
AESITEIbHOCTH JKOJOTHYECKOW HAIpPaBICHHOCTH, YMEHHUS PYKOBOICTBOBATHCSI UMHU B
M03HABATEJIbHON, KOMMYHUKATUBHOM M COIMAJIBHON MPAKTUKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKOMN JCSATEIBHOCTH YKOJIOTHYECKON HAMPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMUPOBAHHOCT MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKH W OOIIECTBEHHON TMPaKTUKHU, OCHOBAHHOTO Ha [Uajlore KyJbTyp,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEpIIICHCTBOBAHNWE  S3bIKOBOM W  YHTATENbCKOW  KYJBTYpbl Kak CpeICTBa
B3aMMOJICHCTBHS MEXY JIOAbMH U IMO3HAHUS MUPA;

MOHUMaHue crnenupuKr OMOJIOTUHM KaK HAyKH, OCO3HaHUS €€ poiu B (DOPMUPOBAHHUH
pPalMOHAJIBHOIO HAYYHOTO MBIIUICHHS, CO3JIaHUM LEJOCTHOrO TMpEeACTaBICHHUS 00
OKpY’KalollleM MHpE Kak O E€IWHCTBE NPHUPOJAbI, YEJIOBEKa W OOIIeCTBA, B IO3HAHHUU
MPUPOIHBIX 3aKOHOMEPHOCTEH U peleHuH MpoOIeM COXpaHEHUs! IPUPOTHOTO PAaBHOBECHS;

yOeXKAEHHOCT, B 3HAYMMOCTHM OWOJIOTMM Ui COBPEMEHHOM  IMBHJIM3ALIUU:
o0ecrieyeHrdss HOBOTO YypPOBHS  pa3BUTHUS  MEIUIMHBI, CO3JaHHE  IEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CHMOCOOHBIX peIIaTh pPeCcypcHble MPOOJEeMbl pa3BUTHS UEIOBEYECTBA,
MOMCKA IMyTeN BBIXOJIA U3 TJI00ABHBIX KOJIOTHYECKUX Po0sieM 1 o0ecrieueHus nepexoia K
YCTOWYMBOMY pa3BUTHIO, DPALMOHAIBHOMY HCIOJB30BAHUIO TMPUPOJHBIX PECYpPCOB U
(OpMHPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;



3aMHTEPECOBAHHOCTh B TOJYYCHHH OWOJIOTHYECKUX 3HAHWM B IENAX MOBBIIICHUS
oOmmel  KyJnbTypbl, €CTECTBCHHO-HAy4YHOW T'PAMOTHOCTH, KaK COCTAaBHOW  4YacTH
(YHKIMOHATBLHOM rpaMOTHOCTH 0OyJaroumxcsi, popMupyeMon mpu u3yuyeHuu OUoJIOTHH;

NOHUMAHHUE CYIIHOCTH METOAOB ITO3HAHMS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCHOJB30BaTh IMOJIydaeMble 3HAHUS ISl aHaMW3a U OOBSCHEHUS SIBICHUN
OKpY>KaIoIIero MUpPa M MPOUCXOASAIINX B HEM M3MEHEHUH, YMEHHE JeNaTh 000CHOBAHHBIC
3aKJIIOYEHUS! Ha OCHOBE HAyUYHBIX (PAKTOB M HMEIOIIMXCS JIaHHBIX C IEJIbI0 TOJy4YEeHHS
JTIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITETILHO MCIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS Il PEIICHUS
po0JieM B peaIbHBIX KU3HEHHBIX CUTYaIlUsIX;

OCO3HAaHME LIEHHOCTH HAYYHOM JEATEIBHOCTH, TOTOBHOCTh OCYILECTBIISTH IPOEKTHYIO
Y UCCJIEN0BATENIbCKYIO AEATEIbHOCTh UHAMBUAYAIbHO U B IPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTh K HEMPEPHIBHOMY 0Opa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TOJIYYEHUIO HOBBIX 3HAHUW MO OWOJOTHU B COOTBETCTBUU C >KU3HCHHBIMU
MOTPEOHOCTSIMHU.

METAIIPEIAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHUS YUeOHOTO MpeaMeTa « buosiorus BKIIOYAIOT:
3HaUUMbIE [T (POPMHUPOBAHUS MHPOBO33PEHHSI OOYYAIOUIUXCS MEXIUCITUTUTMHAPHBIE
(MexTpeMeTHbIE) OOIIeHAayYHbIE TTOHATHSI, OTpaKalollue IEIOCTHOCTh HAYYHON KapTUHBI
MHpa U crielu(pUKy METOJIO0B MTO3HAHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEprus, SBIEHUE, TMPOIEeCC, CUCTEeMa, Hay4yHbIM (aKT, TPUHIUI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIIEIOBaHNE, HAOIIOIEHNEe, U3MEPEHUE, IKCIIEPUMEHT U
JIpyTUX), YyHHUBEpPCAJIbHbIE y4deOHblE JAEUCTBUS (TIO3HABATEIbHBIE, KOMMYHHKATHBHBIE,
peryisTuBHbIe), oOecneunBaromme (opMupoBaHue (YHKUIMOHATBHOW TPaMOTHOCTH U
COLIMAIBHOM KOMMETEHIMU OOYYarolMXCsl, CIOCOOHOCTh OOYYaloIIMXCsS HCHOJIb30BaTh
OCBOCHHBIC MEXKIUCIUTUTMHAPHBIC, MUPOBO33PEHUECKIE 3HAHUS U YHUBEpPCAJIbHbIC yUeOHbIC
JIEVUCTBUSA B IMO3HABATEIILHON U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OCBOEHUS MPOTPaMMBbI CPETHET0 O0IIero o0pa3oBaHUs
JOJKHBI OTPaXKaTh:

OBJaieHue YHHBEPCAJIbLHBIMYU YU€OHBIMH MO3HABATEILHBIMU A1€HCTBUSIMH:

1) 6a30BbI€e JJOrHYECKHE TeiCTBHA:

CaMOCTOSITENILHO (DOPMYJIMPOBATh U aAKTyalIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

WCIIOJIb30BaTh MPH OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBINUICHUs (aHAIN3a,
CUHTE3a, CpaBHEHHUA, Kiaccudukanuu, oO0OIIEHUS), PACKPBIBATH CMBICT OMOIOTHYECKUX
MOHATUM (BBLACIST, HX XapaKTepHbIE MPU3HAKHU, YCTAaHABIMBAaTh CBSI3M C JPYTUMH
MOHSATUSIMU );

OMpeNeNsaTh LEeMu NeATeTbHOCTH, 3aJlaBas MmapameTpbl U KPUTEPUH UX JOCTHUXKEHUS,
COOTHOCHUTH Pe3yJIbTaThl IEITEIbHOCTHU C MOCTABICHHBIMU LEISIMU;



WCIIOJIH30BaTh OMOJIOTMUECKUE TOHSTHS I OOBSICHEHUS (PAKTOB U SIBJICHHUM >KHBOU
MIPUPOJIBL;

CTPOUTH JIOTHYECKUE paCCYXJCHHS (MHIYKTUBHBIC, JCAyKTUBHBIC, II0 aHAJIOTHH),
BBISIBJIAIT ~ 3aKOHOMEPHOCTH M TIPOTUBOPEYHMS B PAacCMAaTPUBACMBIX  SBJICHUSX,
(hOpMyTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSATHh CXEMHO-MOJICTLHBIC CPEICTBA JJIA MPEICTABICHUS CYIIECTBEHHBIX CBS3CH
U OTHOIICHHUH B M3y4YaeMbIX OHMOJOTMYCCKUX OOBCKTaX, a TakKKe IMPOTHBOPCUHUM pPa3HOTO
POJia, BBISIBJICHHBIX B Pa3IMYHBIX HHGOPMAIIMOHHBIX HCTOYHUKAX

paspabaThiBaTh IUIaH PpEIICHUS MPOOJIEMBI ¢ YyYETOM aHaJIM3a HMEIOIIUXCS
MaTepHaATbHBIX M HEMATEPUATLHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JEATEIHHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB IIEIISM,
OIICHUBATh PUCKHU TMOCIEACTBUM IEITEIHHOCTH;

KOOPJAMHUPOBATh M BBHIMIOJHATH PabOTy B YCIOBHUSX PEAIBHOTO, BHPTYaJbHOTO H
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBHS;

pa3BUBATh KPEaTHUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a3oBbIe HCCJIeI0BATEIbCKHE eCTBHUSI:

BJIQJIETh HAaBBIKAMH  Y4EOHO-MCCJICAOBATEILCKOM UM  MPOEKTHOM JeATEIbHOCTH,
HaBBIKAMH pa3pelieHuss mpobiieM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSTCIbLHOMY
MMOMCKY METOJOB PEIICHUS MPAKTHUYCCKUX 3a/ad, MPUMEHEHUIO pPa3IUYHBIX METOOB
ITO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHBIC BHJBI JACATEIBHOCTH IO IMOJYYCHHIO HOBOTO 3HAHUS, €T0
HHTEpIIpeTalny, TPeoOpa3oBaHUIO U MPUMEHEHUIO B YU€OHBIX CUTYallUsIX, B TOM YHCIIC TIPH
CO3JIaHUH YUEOHBIX U COIUAIIBHBIX ITPOCKTOB;

dbopMHpOBaTh HAYYHBIA THUI MBIIUICHUS, BIAJCTh HAYYHOW TEPMHUHOJOTHUCH,
KJTFOUCBBIMU ITOHATHSIMU U METOJJaMU,

CTaBUTh U (HOPMYJIIMPOBATH COOCTBEHHBIE 33/1aud B 00OpPa30BaTEIIbHON NESITEILHOCTH U
’KU3HCHHBIX CHTYaIIUsX;

BBISBIISATh TIPUYMHHO-CJICICTBCHHBIC CBS3U M aKTyaJM3WPOBaTh 3a/lady, BBIABUTATH
runote3y e¢ pelieHusl, HaXOJWTh apTyMEHTHI I JOKAa3aTelbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTCPUH PEIICHUS,

aHAJIM3UPOBATh TOJYYCHHBIC B XOJAC PCIICHUS 3aJadd pPe3ybTaThl, KPUTHUECKH
OIICHUBATh UX JIOCTOBEPHOCTD, TPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH IPUOOPETEHHBINA OIIBIT,

OCYIIECTBJIATH IIeJICHANIPABICHHBIA MMOUCK TIEPEHOCA CPEJCTB U CIIOCOOOB JICHCTBUS B
MpoeCCUOHATIBHYIO CPENY;

YyMETh TEPEHOCUTh 3HAHUS B TIO3HABATEIBHYI0O M TMPAKTHYECKYI 00JacTu
KU3HEACATEITLHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HICH, IpeIjiaraTh OPUTHHAIBHBIC TOIXOJbI W PEIICHUS, CTaBHThH
MPOOJIEMBI U 33/1a4YH, IOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

3) padora ¢ ungopmanueii:



OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(OpMaLUU (TEKCTE yueOHOro mocoous,
HAyYHO-TIOMYJISIPHOM  JUTEpaTtype, OWOJOTMYECKUX  CIOBApsAX U CHPAaBOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax NaHHbIX, B MIHTepHeTe), aHaIu3upoBaTh MH(MOPMALMIO PA3TUYHBIX
BUJAOB M (OpM TMPEICTaBICHUs, KPUTUYECKH OLICHUBaTb €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUHBOCTD;

(GopMynTupOBaTh 3ampOCHl M MPHUMEHSITHh PAa3IUYHbIE METOABI MPHU MOUCKE U 0TOOpe
Ouo0rnuecKor HHPpopMaIu, HeoOX0JUMON I BHIIOJHEHUS Y4eOHBIX 3a/]a4;

IpUOOpETaTh OMBIT UCIOJIB30BaHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEpUIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPAaTh ONTUMAIbHYIO (OpMY MpeACTaBICHUS OHOJOTHYECKON
uHpopManuu (cxemsl, TpaduKu, JUarpaMmbl, TAOIUIIBI, PUCYHKH U IPYTOe);

UCIIOJb30BaTh HAay4HBIH $3bIK B KAueCTBE CpPEACTBAa IpuU paboTe ¢ OMOJOTMYecKOu
uH(popMaluel: IPUMEHATh XUMUUECKHE, (PU3HMUECKUe U MaTeMaTHYECKHUE 3HAKU U CUMBOJIBI,
dbopmyibl, ab0peBUATYpPY, HOMEHKIIATYPY, HMCIOJI30BaTh M MPEOoOpPa30OBLIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIATHOCTH;

BIIQ/ICTh HaBBIKAMHM pPACIO3HABAaHMS W 3alIUThl HH(pOpManmu, HHPOPMAITMOHHON
0€30MacCHOCTH JIMYHOCTH.

OgiageHne yHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH A€ CTBUAIMM:

1) ob1enne:

OCYIIECTBIISITh KOMMYHHUKAIlMM BO BceX cdepax >XKM3HH, AaKTUBHO y4YacTBOBaTh B
JUaJIore WM JAUCKYCCHUHU IO CYIIECTBY OOCy»KAaeMod TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI,
BBICKA3bIBAaTh CY)KJIEHUSI OTHOCHUTEJIBHO BBIMIOJHEHUS MpeajiaraeMo 3a/ladyu, YYUTHIBATb
MHTEPECHI U COTJIaCOBAaHHOCTb MO3UIUHI IPYTUX YYaCTHUKOB AMAJIOTa WK JUCKYCCUN);

pacrno3HaBaTh HeBepOajbHBIE CpeACcTBa OOIICHHS, MOHMMATh 3HAYCHHE COLMAIBHBIX
3HAKOB, TMPEANOCHIJIOK BO3HUKHOBEHHUS KOH(MJIMKTHBIX CHTyalud, YMETh CMsAr4aTh
KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJAJIETh Pa3IMYHBIMU CTIOCOOAMU OOILEHUS M B3aUMOJCHCTBUS, TOHUMATh HaMEPEHUs
APYTUX JIIOJIEH, TMPOSIBISITh YBAXHUTEIHHOE OTHOIIECHHE K COOECeTHWKY M B KOPPEKTHOU
dhopme hopMyaMpoBaTh CBOM BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUSI C HCIOIH30BAHHUEM SI3BIKOBBIX
CpPEICTB.

2) cOBMeCTHAasl 1eATeIbHOCTD:

MOHUMAaTh W HWCIOJB30BaTh MPEUMYIIECTBA KOMaHAHOW M WHAWBHIyaJbHOW pPabOTHI
MpU pPEIICHUH OHOJIOTHYECKON MpoOeMbl, 00OCHOBBIBATH HEOOXOAMMOCTh MPUMEHEHHUS
IpyNNoBbIX (HOPM B3aUMOJICHCTBUS MPU PELICHUH y4eOHO 3a1a4u;

BbIOMpaTh TEMATHUKy U METOJbl COBMECTHBIX JEUCTBUN C yUETOM OOILIUX MHTEPECOB, U
BO3MOXKHOCTEH KaXkJI0TO UjieHa KOJUIEKTHBA,

NPUHAMATH 1€ COBMECTHOW MEATEeIbHOCTH, OPTaHM30BBIBATh UM KOOPAWHHUPOBATH
JNEUCTBUS MO €€ NOCTHKEHHUIO: COCTABIATH IUIAH JIEUCTBUM, PACHPENEIATh POJIU C YYETOM
MHEHUI Y4aCTHUKOB, 00CYXJIaTh pe3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBAaTh Ka4eCTBO CBOETO BKJIaJa M KaXJIOT0 ydaCTHUKAa KOMAHIbl B OOIIMN
pe3yJIbTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;



MpeJIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJIEU C MTO3ULUHA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIATh MO3UTUBHOE CTPATETMYECKOE NOBEACHUE B PA3IUYHBIX CUTyalUsX,
IPOSBJISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUILIUATHBHBIM.

OBJ1ajieHHe YHUBEPCAJIbHBIMHU PEryJISITUBHBIMU AeICTBUSIMM:

1) camoopraHu3anus:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHMS JJIA BBISBICHUS MPOOJIEM U HMX pEHICHUS B
KU3HEHHBIX U YYEOHBIX CUTYaIUSX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHHWM 1EJEBbIE M CMBICIOBBIE YCTAHOBKHU B
CBOMX JECHUCTBUAX M IMOCTYNKAX MO OTHOLICHUIO K KUBOW IMPUPOAE, CBOEMY 3J0POBBIO U
3J10POBBIO OKPYKAOIINX;

CaMOCTOSITEIIEHO OCYIIECTBIISTh MO3HABATENIbHYIO JI€SITEIbHOCTD, BBISBISATH MTPOOJIEMBI,
CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIC 3aJayll B OOpa30BaTEIbHON NEATENBHOCTH H
KA3HCHHBIX CUTYyallUsIX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEUICHUS] MPOOJEMBbI C YUYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTECHUM;

J1aBaTh OLICHKY HOBBIM CUTYalUsIM;

pacuIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHUI;

JenaTh OCO3HAHHBIM BBIOOP, APryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a
pEIICHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (DOPMUPOBAHUIO U TPOSBICHUIO IIMPOKON OJPYIAUIIMU B Pa3HbIX
00J1acTSIX 3HAHUM, TIOCTOSTHHO MOBBIIIIATH CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIN YPOBCHbD.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyalllsiM, BHOCUTbh KOPPEKTUBBI B AEATECIBHOCTD, OLICHUBATh
COOTBETCTBHE PE3YJIbTATOB LEISIM;

BJQJICTh HABBIKAMHM TI03HABATEIHHOM pEQIIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX
NEUCTBUM W MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJbTATOB M OCHOBAHWM, HCIIOJIb30BATh
npuémbl pedIeKCUU JJIsl OLICHKU CUTYaIlNH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO MTPUHUMATH PEIICHUS M0 UX CHUKEHHUIO;

[IPUHUMATh MOTHBBI U aPTYMEHTHI APYTHUX MPHU AHAJIU3€E PE3YJIBTATOB ACATEIbHOCTH,

3) npuHsATHE ce0Osl U APYTUX:

MPUHUMATH Ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX MPU AaHATU3E PE3YJIbTATOB ACATEILHOCTH;

MPU3HABATh CBOE MPABO U MIPABO JIPYTUX HA ONTHOKH;

pPa3BUBATh CIIOCOOHOCTH MTOHUMATh MHUP C TTO3UIIMU JPYTOTO YeIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpenmerHble pe3ynpTaThl ocBoeHUs mnporpammel COO mo Ouosoruu Ha 0a3z3o0BOM
YPOBHE BKJIIOUAIOT crienuuueckue aias yueOHoro mpeamMera «brnosnorus» HaydHble 3HaHUA,
YMEHHS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALMU U MPeoOpa30BaHUIO 3HAHUIA,



BUJIbI JEATEIBHOCTH 1O MOJYYEHHIO HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHUU B Pa3IMYHBIX
y4e€OHBIX CUTYaIUIX, @ TAK)XKE B PEAIbHBIX KU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX C OMOJIOTHEH.
B nporpamme npenMeTHbIe pe3yIbTaThl IPEACTaBICHbI 10 TOAAM 00yUYEeHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buosorus» é 10 knacce
JOJDKHBI OTPAXKATh:

c(OpPMHUPOBAHHOCTh 3HAHUNA O MECTE M POJM OMOJOTHMU B CHUCTEME HAYyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYyUYHOW KapTHUHBI MHUpa
U Hay4YHOTO MHPOBO33PEHHUSA, O BKJIA/JE€ POCCUMCKUX M 3apyOexkHBIX yUEHBIX-OMOJIOTOB B
pa3BuTHe OUOJIOTMH, (PYHKIIMOHATIBHOW I'PAMOTHOCTH YEJIOBEKA JUIS PEIICHUS >KU3HEHHBIX
3az1ay;

YMEHHE PAaCKpbIBaTh COJIEp)KaHWE OHOJOTMYECKUX TEPMUHOB M TOHITHMA: >KU3Hb,
KJIETKa, OpraHu3M, MeTaboyin3M (OOMEH BELIECTB M NpPEBpAICHHE SHEPruu), rOMEOCTas
(camoperynsuusi), ypOBHEBas OpraHM3alus >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE
(penponykiusi), HacJAEACTBEHHOCTh, U3MEHUHBOCTb, POCT U PA3BUTHE;

YMEHUE Hu3JlaraTh OMOJOTUYECKHE TEOPUH (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHa,
LEHTpaJbHAsl JOrMa MOJIEKYJsipHOU Ouosorun), 3akonsl (I'. Mengens, T. Moprauna, H. W.
BasuiioBa) u yueHus (0 LeHTpaX MHOTOOOpa3usi U MPOUCXOKJIEHUS KYJIbTYPHBIX PaCTEHUN
H. 1. BaBuiioBa), onpeaesaTh rpaHULbl UX IPUMEHUMOCTH K )KUBBIM CHCTEMAM;

YMEHHUE BJIAJIETh METOIAMH HAYYHOT'O TTO3HAHUS B OMOJIOTUU: HAOIIOAECHUE U ONKMCAHHE
KUBBIX CHCTEM, IPOLIECCOB M SIBJIECHUM, OpraHu3alusl WU MpPOBEICHHE OUOJIOTHYECKOTO
DKCIIEPUMEHTA, BBIJBUKEHHUE THIIOTE3bI, BBISBICHUE 3aBUCHMOCTH MEXKIY HCCIENYEMBIMU
BEJIMUYMHAMU, OOBSICHEHHE TIOJYUYEHHBIX Pe3yJIbTaTOB, UCIOIb30BAaHHBIX HAYUYHBIX MOHSITHMH,
TEOPHI U 3aKOHOB, YMEHHE JIE1aTh BbIBOJIbI HA OCHOBAaHUU IOJIyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIIEATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKApHOT,
OJIHOKJICTOUYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IPOIIECCOB: OOMEHa
BEUIECTB M TMPEBpAIllEHUsT DHHEPruu B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO0 U
HHEPreTUUECKOro oOMeHa, XeMOCHHTE3a, MUTO3a, Mei03a, OTIOIOTBOPEHUS, PAa3MHOKECHHUS,
MHJVBUTyaJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOT€HE3);

YMEHUE NPUMEHSAThH MOJyYCHHbIE 3HAHUS JIJIs1 OOBSCHEHUS OMOJIOTMYECKUX MPOLIECCOB
W SIBJICHUM, JJIs1 MPUHATHUS MPAKTUYECKUX PELIEHUWH B TMOBCEIHEBHOW KHU3HU C LIEJbIO
oOecnieueHrss 0OE30MAaCHOCTH CBOErO 370POBbSl M 3JI0POBbS  OKPYXAIOUIMX JIIOJIEH,
COOJIIOICHHUS. HOPM TPAaMOTHOTO TOBEJICHUS B OKPY>KaIOIEeH NMPUPOJHON cpelie, TOHUMaHHUe
HEOOXOJIMMOCTH HCIIOJIb30BaHUs JOCTHKEHUN COBPEMEHHOW OMOJIOTUHM M OMOTEXHOJOTHIM
JUTSL palliOHAIBHOTO MPUPOIONIOIb30BaAHUS;

YMEHHE peniarh 3JeMEHTapHble T€HETHMYeCKHE 3a/ladyl Ha MOHO- M JUTHOpHIHOE
CKpEILMBAaHUE, CILEMJICHHOE HAaclleJOBaHHE, COCTaBISATh CXEMbl MOHOTHOPHIHOTO
CKpELIMBaHUs JUIsl IPEICKA3aHUs HACIEI0BAHMS IPU3HAKOB Y OPTaHU3MOB;

YMEHUE BBINOIHATH Ja0OPATOPHBIE U MPAKTUUYECKUE padOThl, COOJIIOIATH MpaBUiIa MPU
pabote ¢ yueOHBIM U TaOOPATOPHBIM 000PYJOBAHUEM;

yMEHHE KPUTHUYECKU OLCHUBATh U MHTEPIPETUPOBATH MHPOPMAINIO OMOJIOTHYECKOTO
coJiep KaHusl, BKIIOYAIOIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3JIMYHBIX UCTOUYHUKOB (CpencTBa



MaccoBoM  MH(OpPMAaLM{, HAYYHO-TIONMYJSPHbIE MaTepuasbl), OJTUYECKHE ACHEKTHI
COBPEMEHHBIX UCCIIEI0BaHN B OMOJIOTMH, METULIMHE, OMOTEXHOJIOTHH;

yMEHHUE CO3/laBaTh COOCTBEHHbIC NHCHMEHHBIE U YCTHBIE COOOIICHHs, 0000IIas
OMOJOTUYECKYI0 HWH(MOPMAIIMI0O M3 HECKOJBKUX HCTOYHUKOB, TPaMOTHO HCHOJIb30BATh
MOHSATUIHBIN anmapat OMOJOTHH.

[IpenmeTrHbie pe3ynbTaThl OCBOeHUS yueOHoro mpeamera «buomnorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUNA O MECTE W POJU OMOJIOTMM B CUCTEME HAYyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa
¥ Hay4YHOTO MHPOBO33PEHHsSI, O BKJIAJE POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3Butue OuoNoruu, PyHKIIMOHATHHOW TPAMOTHOCTH YeJIOBEKa JJIs PELICHUs >KU3HEHHBIX
3ajiay;

yMEHUE pacKphIBaTh COJECpKAaHUE OHOJIOTMYECKMX TEPMUHOB U TOHATHUNA: BUJ,
MOMyJISIUsA, TeHO(MOHI, HBOJIOLUMS, JABUXKYIIME CUJIbl  (QaKTOphl)  SBOJIIOIMH,
MIPUCIIOCOOJIEHHOCTh ~ OPraHU3MOB,  BHJ000pa30BaHUE,  HKOJOTHYECKHUE  (PaKTOpBHI,
HKOCUCTEMA, NPOAYLEHTbl, KOHCYMEHTBI, PEAYLEHTbI, LENH MHUTaHHs, 3KOJOTHYecKas
nupaMujia, OuoreoleHos, ornocdepa;

yMEHHME WH3/IaraTb OWOJIOTMYECKHUE Teopuu (3BoatonuoHHas teopuss Y. JlapBuHa,
CUHTETUYECKasl TEOpHUs HBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTU (3apOJIbIIIEBOrO CXOJCTBA
K. M. bopa, yepenoBanus riaBHbIX HarpasiieHHMM W myTted somonuu A. H. Cesepuosa,
yueHus o 6uochepe B. . Bepnanckoro), onpeaensts rpaHULbl UX IPUMEHUMOCTH K )KHBBIM
CUCTEMaM,;

YMEHHE BJIAZIETh METOAAMH Hay4YHOT'O TO3HAHUs B OMOJIOTHH: HAOIIOACHUE U ONIMCAaHNE
KUBBIX CHCTEM, MPOLIECCOB M SIBJICHUM, OpraHu3alus U MpPOBEAEHUE OMOJIOITHYECKOTO
AKCIIEPUMEHTA, BBIJBU)KEHUE TUIIOTE3bI, BBISBICHUE 3aBUCUMOCTH MEXKIY HCCIENyEMbIMU
BEITMYMHAMU, OOBSICHEHNE TIOJIYYSHHBIX PE3yJIbTaTOB, UCIOJb30BAaHHBIX HAYUHBIX MOHSTHUH,
TEOpH U 3aKOHOB, YMEHHUE JIeaTh BHIBO/IbI HA OCHOBAHUH MOJIyYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIACIATh CYLIECTBEHHbIE NPHU3HAKH CTPOEHHUS OHOJOTMYECKUX OOBEKTOB:
BUJIOB, OMYJISIUMMA, IPOIYLIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOT€OLIEHO30B U SKOCUCTEM,
OCOOEHHOCTH TMPOILIECCOB: HACIEACTBEHHOM HW3MEHUYMBOCTH, €CTECTBEHHOIO OTOOpa,
BU1000pa30BaHusl, IPUCTIOCOOICHHOCTA OPTaHU3MOB, JEHCTBUS JKOJOTUYECKUX (HAaKTOPOB
Ha OpPraHM3Mbl, NEPEHOCAa BEIIECTB M MOTOKAa SHEPTrUU B IKOCHCTEMAX, aHTPOIOTCHHBIX
M3MEHEHUH B IKOCUCTEMAaX CBOEW MECTHOCTH, KPYTOBOpPOTa BEIIECTB U OMOT€OXUMUYECKUX
IIUKJIOB B Onocdepe;

yMEHHE MPUMEHSTH MMOJyYCHHbIE 3HAHUS ISl OOBSICHEHUSI OMOJIOTMYECKUX MPOIIECCOB
W SBJICHUU, U1 TPUHATHUS TPAKTUYECKUX PEIICHWH B TOBCEIHEBHOW KU3HU C IIEJIBIO
oOecnieueHrss OE30MACHOCTH CBOErO 370pPOBbsi M 3JI0POBbS  OKPYXAIOIIMX JIIOJIEH,
COOJIIOJIEHUS. HOPM TPaMOTHOIO MOBEJEHUSI B OKPY’KAIOIIEH MPUPOJHON cpelie, MIOHUMAaHHe
HE0OXOAMMOCTH UCIOJIb30BaHUS TOCTUKEHUN COBPEMEHHON OMOJOTUU JIJIsl palliOHAIBHOTO
MIPUPOAOINOIb30BAHMS;

yYMEHHE peuiath 3JeMEHTapHble OMOJIOTUYECKUE 3a7aul, COCTABISITh CXEMbI MEpeHoca
BEIIECTB U PHEPTUU B IKOCUCTEMAX (LIETH MUTAHUS );



YMEHHE BBIMOJIHATH J1a00paTOPHBIE M MPAKTHUECKHE pabOThl, COOMIOAATh MpaBuia mpu
paboTte ¢ yueOHBIM U J1abopaTOPHBIM 000PYAOBAHUEM;

yMEHHE KPUTUYECKH OLEHHBATh U MHTEPIPETUPOBATH MHPOPMALIUIO OHOJIOTHYECKOTO
CoZiepKaHusl, BKIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHUS U3 PA3IMYHBIX UCTOYHUKOB (CPEICTBA
MaccoBOW HH(OpPMAINK, HAYYHO-TIOMYJSIpHbIE MaTepuaibl), pacCMaTpUBaTh TJI0OATBHBIC
HKOJIOTUYECKUE TMPOOJIEMBl COBPEMEHHOCTH, (HOpMHUpPOBaTH MO OTHOUICHHIO K HUM
COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE IMCHBMEHHBIE M YCTHBIE COOOIIEHUS, 0000Imas
Ouosiornyeckyro HMHGOPMAIMIO U3 HECKOJBKMX HCTOYHHUKOB, T'PAaMOTHO HCIIOJIb30BaTh
MOHSATUIHBIN anmapat OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

HaumeHoBaHue pa3iesioB U TeM

KoaudecTBO 4acoB

JaekTpoHHbIe (HU(POBHIE)

Ne i/mn Kourpouabusie IIpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
bu6mmoreka [IOK
1 b 2 .
MOTIOTHA Kak Hayka 05 https://m.edso0.ru/7f41c292
2 JKuBBIE CHCTEMBI U UX OpraHU3aus 1 bubmorexa LHOK
P t https://m.edsoo0.ru/7f41c292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 httos://m.edsoo.ru/7fA1c292
bu6mmoreka [IOK
4 XK 6
FSHEACATEIHOCTE TICTRH https://m.edsoo.ru/7f41¢c292
5 PasMHOXEHNE 1 MHAUBUYAIbHOE Pa3BUTHE 5 1 bubnnorexa [HOK
OpraHUu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 HN3BMEHYUBOCTD 8 15 bubmuorexa [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opraHu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6nmoreka [JOK
8 P 1
CICPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
11 KJIIACC
KounuectBo yacos
HaumeHoBaHue pa3/ie/ioB U TeM JyieKkTpoHHBbIE (HU(pPOBBIE)
Ne i/m Kontpoabsnbie IIpakTnueckue
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE PeCYpPChl
padoThI padoThI
1 DBOJIONMOHHAS OWOJIOT U 1 bubnnorexa LIOK

https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74

5 BoO3HUKHOBEHME U pa3BUTHE XKU3HU Ha 9 05 bubnuoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1
3 Opranu3Mel 1 OKpY’Karomas cpeaa 5 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4
CooO01iecTBa v 9KOJIOTHUECKUE CHCTEMBI 9 httos://m.edsoo.ru/7fA1cc74
bubmuorexa [JOK
5 P 2
C3CPBIHOS BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 0 2.5
IMOYPOYHOE IIJNTAHUPOBAHUE
10 KUIIACC
KouunyecTBo 4acoB 1 3 "
ara JIEKTPOHHbBIE IIU(POBLIE
Nen/m Tema ypoka Kontpoabnubie IIpakTnyeckue P P
Bcero U3ydeHHsi o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
bu6nmoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MerTo/1bl TO3HAHUS KUBOW TPUPO/IBI.
9 [IpakTuyeckas padora Ne 1 1 05 bubnnorexka [HOK
«HMcnonp30Banue pa3IM4HbIX METOLOB IIPU ' https://m.eds00.ru/863e6122
M3Y4YCHHH OMOJIOTUYECKUX OOBEKTOBY
3 buonornueckue cuctemsl, MPOLECCHl U UX 1 bu6mmorexa [IOK
H3y4YEeHUE https://m.eds00.ru/863e6564
4 XuMHUUYECKU cocTaB KieTku. Bona u 1 bubmuorexa [JOK
MHHEpaJIbHBIE COIU https://m.edsoo.ru/863e674e
5} benku. CoctaB u cTpoeHue 6eIKoB 1 bubnmoreka [JOK



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e

https://m.edsoo.ru/863e6b72

depMeHThl — OMOJIOTHYECKHE
karanu3atopsl. JlaboparopHas padora Ne 1

6 «V3ydenne KaTaTMTHYECKON aKTUBHOCTH 0.5 bubmorexa [IOK
M ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUJIa3bl WU
KaTaJia3bl)»
bubmuorexa [JOK
! YraeBoL. JiumH eI https://m.edso0.ru/863e6870
bu6mmoreka [IOK
8 Hyienrobie kuciorel. AT® https://m.edso0.ru/863e6d5c
9 Hcropus u meToasl U3y4eHUs KIETKH. bu6mmoreka [IOK
Knerounas Teopus https://m.edso00.ru/863e6e88
10 KneTka Kak 11e710CTHas KUBasi CUCTEMA
CtpoeHune 3yKapuoTUYECKOMN KIIETKH.
JlaboparopHas padota Ne 2 «3yuenue bubnuorexa [JOK
11 CTPOEHHUSI KIETOK PACTEHUM, KUBOTHBIX, 0.5 https://m.edsoo.ru/863e6ff0
rpuboB U GaKTepHil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpPOITpETapaTax U UX OIMCAHUE)
bu6nmoreka [JOK
12 Obmer BemecTs wim MeTabommsM https://m.edso0.ru/863e766¢
bu6nmoreka [JOK
)] . X
13 OTOCHHTES. ACMOCHHTES https://m.edso0.ru/863e7c98
bu6mmorexa [IOK
14 5
JHepreTHecKHii 0Omen https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UK KJIETKU. [[enenne KieTku.
Muto3. JIabopaTopnas padora Ne 3
15 «Habumro eHI/II; MHI;o3a 1133 KJIETKax KOHYHKA 0.5 bubmorexa HOK
g ' https://m.edso0o.ru/863e7dc4
KOpeIlIKa JTyKa Ha TOTOBBIX
MUKpOTIpenaparax»
16 buocunTtes 6enka. Peakuys MaTpuuHOTO bubnmoreka [JOK

CHUHTEC3a

https://m.eds00.ru/863e796e



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

bubmuoreka [JOK

17 Tpancnauns — Guocuntes benra https://m.edso00.ru/863e796e

bubmuorexa [JOK

18 Hexnerounsie popmbl )KM3HU — BHPYCHI httos://m.edsoo.ru/863¢7540

bubmuorexa [JOK

19 @OpMBI pa3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6

https://m.edsoo.ru/863e831e
. bubnmoreka [JOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO0pazoBaHue M pa3BUTHE TOJIOBBIX KJICTOK.

21 OmnonotBopenue. JlabopatopHas padora Ne 05 bubnuorexa [JOK
4 «3yueHue cTpoeHMs NOJOBBIX KIETOK Ha https://m.eds00.ru/863e81b6
TOTOBBIX MUKpPOIIpEnapaTax»

22 NunuBuayanbHOE pa3BUTHE OPraHU3MOB bubamorexa LOK

https://m.edso00.ru/863e8436

93 I'eneTnka — HayKa O HACIEACTBEHHOCTH U bu6mmoreka [IOK
W3MEHUYHUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACIIEOBaHUS TPU3HAKOB. bubnnoreka [JOK
MonoruGpuaHoe CKpenuBanmue https://m.eds00.ru/863e8878

o5 JurndpuiHoe cKpeuBanyue. 3aKkoH bubnnorexka [JOK
HE3aBUCUMOI'0 HACJIEA0BaHUs IPU3HAKOB https://m.edso0.ru/863e89a4
CuemieHHOE HaclIeI0BaHNE MPU3HAKOB.

JlabopaTtopHas padota Ne 5 «M3yuenue
26 pe3yIbTaTOB MOHOTHOPHUIHOTO U 0.5 bubnmorexa LIOK
https://m.eds00.ru/863e8c60
JTUTUOPUTHOTO CKPEUTUBAHUS Y APO30(IITBI
Ha TOTOBBIX MUKpOTIpErapaTax»

97 I'eneruka nona. HacnenoBanre Npu3HAKOB, bu6mmorexa [IOK
CLIETIJIEHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
NsmenunBocts. HenacnencrsenHas

28 M3MEHYMBOCTH. JIJaGoparopHas padota Ne 6. 0.5 bubmmorexa [JOK

N3yuenne MoanpuKamoHHOM

https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

U3MEHYMBOCTH, IOCTPOCHUE BAPUALIMOHHOIO
psila ¥ BapualMOHHOW KPUBOM»

HaCJ'Ie,Z[CTBCHHaH U3MCHYHNBOCTbD.

29 JlabGopaTtopHas padora Ne 7. « Ananus 1 05 bubnnoreka [HOK
MyTaluil y 1po30( Ikl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpOTIperapaTax»

bu6mmoreka [IOK

30 Ferteritka viexoneka 1 https://m.eds00.ru/863e8d78
PesepBHrlil ypok. O6001IeHNE 110 TeMe

31 «HacnencrBeHHOCTS U U3MEHUYUBOCTD 1
OpPTaHHU3MOB»

bubmuorexa [JOK

32 Cenekums Kax Hayka i npoLece 1 https://m.eds00.ru/863e9214

33 MeToapl U JOCTHIKEHUS CETIEKIIMHM PACTSHUN 1 bubmuorexa [JOK
U )KUBOTHBIX https://m.edso0.ru/863e9214

34 buoTexHosorus kak orpacib NPOU3BOACTBA 1 bubmorexa HOK

P P A https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 4
11 KJIACC
Koan4yecTBO 4acoB 1 3 "
ara JIEKTPOHHBIE IIH(POBLIE
Nen/m Tema ypoka Kontpoabnubie IIpakTnyeckue P P
Bcero u3ydeHusi oOpa3zoBaTesibHbIE pecypchl
padoThI padoThI
1 DBOJIIOLIHUS U METObI €€ N3YUeHUsI 1 bubmorexa HOK
H A y https://m.edsoo.ru/863ea20e

5 Hctopus pa3BuTHS IpeCcTaBIeHUN 00 1 bubnuorexa [IOK
3BOJIIOLUU https://m.eds00.ru/863e9570

bu6mmoreka [IOK

3 M 1

HKPOIBOTONIA https://m.edsoo.ru/863e9cle

4 [Tomynsaus Kak a1eMeHTapHasi €qUHULIA 1 0.5 bubmuoreka [IOK



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e

BHJA 1 dBoroIuK. JlaboparopHas pabota Ne
1 «CpaBHeHuE BUAOB 110
MOP(OJIOTHIECKOMY KPUTEPUIO»

https://m.edso00.ru/863e99c6

5 JIBroKyIIHe CUITbl (37eMeHTapHbIC (DAKTOPHI) bubnnoreka [HOK

3BOJIIOLUA https://m.edso0.ru/863e9da4
. bu6mmoreka [IOK

0 EctecTsentEli 0160 1 ero (opumb! https://m.edso00.ru/863e9ed0
Pe3ynbTaThl 3BOIIOLUN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U

7 BU000pazoBanue. JlabopaTopHas pabora Ne 05 bubnnoreka [JOK
2 «Onucanue MpucrnocoOIeHHOCTH ' https://m.edso00.ru/863e9fde
opraHusma 1 €€ OTHOCUTEIIBHOTO
XapakTepa»

8 HampaBiieHust 1 TyTH MaKpOIBOJIIOIIHH bubmmorexa [JOK
https://m.edsoo.ru/863e9cle

9 HeoOpatumocTs 3BOITIONNN

10 HcTopus xu3Hu Ha 3eMIle U METOABI €€

W3Y4YCHHS
11 ['umoTe3bl MPOUCXOKASHUS KU3HH Ha 3eMIie bubmmorexa [OK
https://m.edso0.ru/863ea5a6
12 PazButue xu3Hu Ha 3eMIie Mo spam 1 bubnuotexa [JOK
repuoiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbI BOJIOIUN PACTUTESIIEHOTO

13 1 )KMBOTHOTO Mupa. [IpakTuueckas pabora 05 bubmuoreka [IOK
No 1 «3yueHne UCKOMmaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
PaCTCHHIA 1 KUBOTHBIX B KOJUICKIIHSX)

14 CoBpeMeHHas1 cucTeMa OPraHuYecKoro Mupa bubmmorexa LIOK
https://m.edso0.ru/863ea48e
bu6mmoreka [IOK

15 DBOJIOIMS YeTIoBeKa (aHTPOMOreHe3) httos://m.edsoo.ru/863eac2c

16 JIBrokymme cuitbl ((pakTophl) aHTPONOTEHE3a bubnmuorexa [JOK



https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
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https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTaIUM SBOJIOLNH YEIOBEKA
18 YenoBeueckue pachl ¥ PUPOIHBIE bubnmoreka [JOK
aJlanTaiy 4eJaoBeKa https://m.edsoo.ru/863eaea2
PesepBHeIil ypok. O600mICHHE 110 TEME
19 «Bo3HUKHOBEHME U Pa3BUTHE )KU3HH HA
3emiie»
20 DKOoJIOTHs KaK HayKa
21 Cpenbl 00uTaHUS U DKOJIOTHYECKHE bu6mmoreka [IOK
(hakTOopHI https://m.edsoo.ru/863eafec
Abuotnyeckue pakropsl. JlabopaTopHas
pabota Ne 3. «Mopddonoruueckue
99 0COOCHHOCTH PACTEHHI U3 Pa3HBIX MECT 05 bubnuorexa [JOK
obutanus». JlaboparopHas padora Ne 4. https://m.edsoo.ru/863eb10e
«BnusiHME cBeTa Ha POCT U pa3BUTHE
YepEeHKOB KOJIeycay
bu6mmorexa [IOK
23 buoriteckie GaxTopu https://m.eds00.ru/863eb348
DKOJOTUYECKHE XapaKTePUCTUKU
24 nomymsaiun. [Ipaktudeckas padora Ne 2 05
«IToCY€ET IOTHOCTH MOIYIAUUN Pa3HbIX
BUJIOB PAaCTEHUIN»
bubmuorexa [JOK
25 Coo0riecTBa OpraHU3MOB — OHOIEHO3 httns://m.edsoo.ru/863eba6a
26 DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI) bubmorexa HOK
https://m.edso0.ru/863eb46a
OcHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 Dkonoruveckue nupamuabl. CBocTBa bubmmorexa [JOK
https://m.edso0o.ru/863eb5fa
skocucteM. Cykueccust
28 [IpupoiHbIE 5KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

30 buocdepa — rimobanbHas 3KocucTeMa 1 bubnuoreka [IOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubnnoreka [HOK
ouocdepsl https://m.eds00.ru/863ebd16
32 YenosedecTBO B Onocdepe 3emin 1
33 CocymiecTBoBaHUE TPUPOIBI U 1 bubnnoreka HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
34 PeszepBHbIil ypok. O000IIICHUE TEMBI 1
«Coo011ecTBa 1 3KOJIOTUYECKHE CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

1. VueOunuk 10 xnacc B.B [Taceunuxk.
2. YueOunuk 11 ximacc B.B [laceynuk.

METOIUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

1.EI'D. Obmas 6uonorus. KontponbHble uamMmepurensubie MmaTepuanbl M IIpocsemienue
2012 r

2.11.P. MyxamemxanoB. Mactepckast yuutens «TecTsl, 3aueTsl, Ouil onpockl 10-11 kmace»
M «BAKO» 2007 r

3.061mas 6uonorus: Yueouuk / ITox pen. Koncrantunosa B.M. - M.: Academia, 2018. -
704 c.

4 .Boponno, H.H. buonorus. O6mas 6uonorus. 10-11 kimaccer: YueOHUK 15
o01eo0Opa3oBarenbHbIX yupexaeHuil: basossiii yposens / H.H. Bopontos. - M.: IIpocs.,
2022. - 304 c.

5. Hevima-Cuonunkas, M.A. O01as u canutapHasi MUKpOOUOJIOTHS ¢ TEXHUKOMN
MUKPOOHOJIOTHYECKUX UccaeaoBaHuil: YueOHoe nocooue / M.A. Jleitma-Cruonunkas. -
CII0. JIans, 2022. - 588 c.

6.3axapos, B.b. PaGouas TeTpanp no o6mieit Ouonorun: 10-11 knace: k: YueOnuky B.b.
3axapoBa, A.I'. Mycrtaduna, B.. CuBormnazosa, H.M. Yepnosoii 7."O61mas 6uonorus. 10-
11 knmacc" / B.b. 3axapos, E.T. 3axaposa, A./l. Kymnaes, B.1. CuBormnazos. - M.: Dk3ameH,
2.-157c.

8.T A JloBkoBa. [loaroroBka k oymmmnuagaMm o ouosioruu 8-11 kimaccoB. M Aiipuc-nipecc
2011

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETH
HMHTEPHET

1. «Emunas xomnekius [{udposeix O6pa3oBarenbHbIx Pecypcoy (http://school-

collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexrponnsIit yueOHUK «BHOTOTHSY.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue knerox

5. http://biokhimija.ru/lekcii-po-biohimii.html - onoxumust
6. http://evolution2.narod.ru/index.htm - sBosrorst
7
8
9.
1

. http://nrc.edu.ru/est/r4/ - duomorndeckas KapTuHa MHpa

. http://planete-zemlya.ru/ - Tlnanera 3emiist
http://ecologysite.narod.ru/index.html - sxomorus

0. http://bio-nica.narod.ru/index.html - Guonmk


http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/5/

