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INOACHUTEJIbBHASA 3AIIMCKA

[Tpu pa3paboTke mporpammbl IO OMOJIOTUM TEOPETHUYECKYIO OCHOBY JUIS ONPEACICHUS
MOIXO0J0B K (opMmupoBaHHUIO coepxaHus yueOHoro mnpenmera «buonorus» cocraBuiIn:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, COJEpKaHMA,
pe3ynbTaToB OOyueHUsi U TpeOOBaHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, IMOJIOKEHUS 00
O0MMX LEeISIX M MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBbI CPEIHEro
obuiero obpazoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAYCHWU B IMO3HAHWU >KUBOH MPHUPOIBI M OOECHEUCHHM CYIIECTBOBAHMS 4YEIOBEYECKOTO
obuiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpeIeeHbl OCHOBHBIE (DYHKIIUU MPOTPAMMBbI
1o OMOJIOTUU U €€ CTPYKTYypa.

[IporpamMma o 6uonoruu 1aéT NpeacTaBiIeHUe O 1elNix, 00 ol1leil crpaterun oOydeHus,
BOCIIUTAaHUST M PA3BUTHS OOYyYarOIIMXCS CpeACTBaMH YydeOHOro mnpenmera «buomorusy,
ompezenseT o0sg3aTeNbHOE TMPEIMETHOE COJIEpKaHUEe, €ro CTPYKTYpY, paclpeleieHHue o
paszenam W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBAaTEIbHOCTh M3YYCHUs Y4eOHOTO Marepuaia C
Y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKU OOpa30BaTENBHOIO IMpollecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00yUarOIXCs.

B mporpamMe mno OHONOTMH TakkKe YYUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMbIM
JMYHOCTHBIM, METANpEJIMETHBIM M NPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIHHON I€ATEIbHOCTH/y4eOHBIX NEUCTBUN 00YYarOMIUXCS 110
OCBOCHHIO COJICP)KaHHSI OMOJIOTHYECKOTO 00pa30BaHMsL.

B mporpamme mo Ouonoruu (10-11 kmaccel, 6a30BbIli ypOBEHb) peaii30BaH MPHUHIIUII
NPEEMCTBEHHOCTH B HW3yYeHHH OuWoJormH, Oiarojapss dYeMy B HEH MPOCMaTpPHBAETCS
HAIPaBIEHHOCTh HA Pa3BUTHE 3HAHH, CBS3aHHBIX C (OPMHPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMH  JIMYHOCTH, OKOJIOTUYECKOTO  MBIILICHHS,
OpeJCTaBIeHUH O 370pOoBOM oOOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpy»Karolien
npuponHoii cpene. IloaTomMy Hapsigy ¢ m3ydeHHEM OOMEOMOJIOTHYECKUX TEOpHUH, a TakKe
3HAHUH O CTPOCHMHU KHUBBIX CHUCTEM PA3HOTO paHTa U CYHIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
IPOIIECCOB B TIPOTpaMMe IO OHMOJIOTUH YJIeNeHO BHUMAaHHE HCIOJIb30BAHUIO MOJTYYEHHBIX
3HaHWH B TOBCETHEBHOM XKM3HU AJIs PEIICHUs MPUKIAJAHBIX 33/1a4, B TOM YUcie: TPO(UIaKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS KOJOTMUYECKH 1€J1ecO00pa3HOro MOBEIECHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHalM3a BIMSHUS XO3SHUCTBEHHOW JEATEIHHOCTH 4YEIIOBEKa Ha COCTOSHWE NPUPOAHBIX U
UCKYCCTBEHHBIX SKOCHCTEM. YCHUJIEHHE BHUMaHMS K NPUKIAJHOW HAINpPaBICHHOCTH y4eOHOTro
npeamera «BHONOTHSY MPOJUKTOBAHO HEOOXOTMMOCTHIO O0ECTICUeHHs YCIOBUH Ui pEeIIeHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnonaraer
dopmupoBaHrEe y O0YYarOIUXCsS CIIOCOOHOCTH anaNnTHPOBAThCS K W3MEHEHUSM TUHAMHUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

Bronorust Ha ypoBHe cpemHero oOmiero odpa3oBaHWs 3aHMMaeT BaxxHoe MecTo. OHa
oOecrieunBaeT (opMupoBaHUe Yy OOYYalOIIMXCS TPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O )KUBOM MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MAaET YCIOBHS I TO3HAHUS 3aKOHOB KMBOW TPHPOJIBL,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro ooOpasa
KHU3HH, IKOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHUS K KUBOM MPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHWe OWONOTHS WMEET TakKe Ui pEIIeHUS BOCIHTATENBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oomuiero oopa3oBaHus, CoUanu3aniu odyJaromuxcs. M3yyenne
Ounoaorun oOecrieunBaeT YCIIOBHSA TUTST dbopmupoBaHus WHTEIUICKTYaIbHBIX,
KOMMYHHUKAIIHOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUUYECKOW KYIBTYpHI, CIIOCOOCTBYET
MHTETpaly OWOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMHU U3 JIPYIHMX y4eOHBIX MpPEIMETOB, B
4aCcTHOCTH, (pU3HMKH, XUMUHU U Teorpaduu. HazBaHHbBIE MONOXKEHUS O MTpeJHa3HAUCHUH YIeOHOTO
npenmera «buonorus» CcOCTaBUIM OCHOBY Ul ONpENENICHUs MOAXOJ0B K OTOOpy U
CTPYKTYPUPOBAHUIO €T0 COJIEPKAHUS, TIPEACTABICHHOTO B IPOrpamMMe 10 OHOJIOTHH.



OT10op conepkanust yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH
C MO3UIUI KyJIbTYpOCOOOPA3HOT0 MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O00yYaIOUIHeCs TOKHBI
OCBOUTH 3HAHUS W YMEHHS, 3HaYMMbIC JUIsI (POPMUPOBAHMS OOIIECH KYJIBTYpHI, OMPEACISIONINe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalolllell MNpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCEHEBHOM KM3HU U MPAKTHUECKOU AesTesibHOCTH. Oco00€e MECTO B 3TOM cuCTeMe 3HAHUU
3aHUMAIOT 3JEMEHTBl COJIEpP’KaHUs, KOTOpble CIyKaT OCHOBOM Ui  (OpMHUpPOBaHUS
IPEJICTaBICHU O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHEHTAIMAX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTHYEeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHE COJAEpX)aHUA Y4EeOHOro MaTepuajga B IporpaMme IO OHOJIOTHU
OCYIIECTBJICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSX
JKMUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHu3aldd W 3BOJIOLMU. B COOTBETCTBMHM C 3THM B
CTpYKType y4deOHoro mnpeamera «buomnorus» BbIIEIECHBI CIEAYIOUINE COJIepKaTelbHbIC TUHUU:
«buonorus kak Hayka. MeTopl HAYYHOTO TOo3HaHUY, «KileTka kKak OMOIOTHYECKas CUCTEMa,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«IBOIOLUS )KUBOU MPUPOJIBD», «IKOCUCTEMBI U PUCYIITUE UM 3aKOHOMEPHOCTH.

Lenp u3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE — OBIIAJICHHE
00yJalOIUMHUCS 3HAHUAMHU O CTPYKTYPHO-()YHKIMOHAJIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOB30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB )KMBOW TIPUPOJIBI U PEIICHUS PA3IMIHBIX )KU3HCHHBIX MTPOOJICM.

Joctuxkenne 1enu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE
o0ecrnieunBaeTcs PeIICHUEM CIIEAYIOINX 3a1au:

OCBOEHHE OOYYAIOIMIMMHCS CUCTEMbl 3HAHUN O OHOJIOTMYECKUX TEOPHUSIX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3axX, MpaBUIaX, CIY)Kal[UX OCHOBOM sl (OPMUPOBAHHUSA
MPEJICTABICHUI O €CTeCTBEHHO-HAy4YHOH KapTUHE MHUpa, O METOJaX HaydyHOTO IO3HaHUS,
CTPOEHUH, MHOT00Opa3sMu U OCOOEHHOCTSX MHUBBIX CHCTEM pPAa3HOIO YPOBHSI OpraHu3alluy,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

dhopMupoBaHHEe y O0y4YaIOIIMXCS TMO3HABATENBHBIX, WHTEUICKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHanu3a JaHHBIX O MyTsIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIeN ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIliu;

CTaHOBJIEHHE Yy OOydJarommxcsi oOImell KynbTypbl, (YHKIIMOHAIBHOW TPaMOTHOCTH,
pa3BuUTHE YMEHUU OOBSACHSITH W OLICHUBATH SBJICHUSI OKPYXKAIOIIETO MUpPA >KUBOW MPUPOABI HA
OCHOBaHUU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dhopMupoBaHre y O0YYaAIOIMIUXCS YMEHHN WIUTIOCTPUPOBATH 3HAYEHHE OMOJOTHMUYECKHX
3HAHUN B MPAKTUUYECKOM JEATEIbHOCTH YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTHH;

BOCIIUTaHHE YOEKIAEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEIOBEKOM KHBOUW MPUPOIBL,
HE00X0UMOCTH OEpeKHOr0 OTHOIIEHUS K Hel, COOMIOEHUS STHUECKUX HOPM IMPHU MPOBEIEHUU
OMOJIOTUYECKHX UCCIICIOBAHMIA,

OCO3HaHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUHU ISl TOBBILICHUS] YPOBHS SKOJIOTHMUECKOMN
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MIPUMEHEHHUE TPUOOPETEHHBIX 3HAHWW U YMEHUW B TMOBCEIHEBHOW >KM3HU ISl OLIEHKH
MOCJEICTBUM CBOEH JEATENILHOCTH 10 OTHOIIEHUIO K OKpY)Kalolled cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep TPODUIAKTHKY 3a00IeBaHUH.

B cucteme cpennero obuiero oopazoBanus «buonorusy, nzyyaemas Ha 0a30BOM YpOBHE,
ABIIIETCS 00sI3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpPEeIMETHOW oOnactu
«EcTecTBeHHO-HAYUYHBIE MIPEIMETHI.

JInst u3ydeHus: OMoyIoruu Ha 6a30BOM YPOBHE CpPEHETO 001Iero 00pa3oBaHusl OTBOJAUTCS
68 vacoB: B 10 kmacce — 34 yaca (1 gac B Henento), B 11 kiacce — 34 vaca (1 gac B Hezento).



COJAEP/KAHUE OBYYEHUA
10 KJIIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTUHM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocodueid, 3TUKOH, ICTETHKON U mpaBoM. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CrucreMa OMOJI0rHYeCcKUX HayK.

MeTobl TO3HAHMS KUBOW MPUPOABI (HAOII0AeHNE, SKCIIEPUMEHT, OITMCaHNe, U3MEPEHHUE,
KJaccuukanms, MOJAEITMPOBAHNUE, CTATUCTHYECKAsE 00padOTKa JaHHBIX ).

JdeMoHcTpanum:

Hoptpetst: Y. Hapun, I'. Mennens, H. K. Konbuos, J[xx. Yorcon nu ®@. Kpuk.

Tabnuie! u cxeMbl: «MeTobl TO3HAHUS )KUBOM IIPUPOIBD.

JlaGopaTopHble H IpaKkTH4YecKne padoThbi:

[IpakTuueckast padora Ne 1. «lcnonp3oBaHue pa3auMyHBIX METOJOB IpPU H3Y4YEHUU
OMOJOTHYECKIX 0OBEKTOBY.

Tema 2. ’KuBble ccTeMbI U X OPTraHU3AIUS.

XKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT W3ydeHusi Ouojoruu. OTiInYue KUBBIX
CHUCTEM OT HEOPTAHUYECKOU MPUPOJIBI.

CpoiicTBa OuocucTeM W HX pa3HooOpa3ue. YPOBHU OpraHu3aluu OHOCUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  MONYJSIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumuu:

Tabauiel 1 cxembl: «OCHOBHBIE TMPU3HAKH KHU3HUY», «YPOBHU OpraHU3allud >KUBON
TIPUPOIBIY.

Ob6opynoBanue: moaens Moiekyisl JJHK.

Tema 3. XuMH4eCKHil COCTaB U CTPOCHHE KJIECTKH.

XWMUYECKUM  COCTaB  KIETKM.  XUMHUYECKHE  DJJEMEHThl:  MaKpOAJIEMEHTBHI,
MHUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIMM BOJBI M MUHEpPAJbHBIX BeLIECTB B Kkierke. [lognep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnumebie
U 3aMEHHMblE€ AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIM COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUUHAS CTPYKTypa). XHUMHUYECKHE
cBoiicTBa OenkoB. buonorunueckue GpyHKIMN OETKOB.

@®epMeHTHl — OuoNoruueckue Karanuzatopbl. CTpoeHHe (epMeHTa: aKTUBHBIN LEHTD,
cyocrparHas  cnenuduuHocts. Kodepmentsl. Butammubl.  Otranuus  (QepMeHTOB  OT
HEOpPraHMYECKUX KaTaJln3aToOpPOB.

VYrneBoasl: MoHOcaxapuabl (IJIFOKO3a, pubo3a W J1e30Kcupub03a), Jucaxapuibl
(caxapo3a, JIakTO3a) W TMOJUcCaxapuibl (Kpaxmaj, TIUKOTeH, IeJTI003a). buonorndeckue
(GYHKIUU YTIIEBOJOB.

Jlununel: Tpuraunepuasl, Qochomunuael, crepounbl. ['mapodunsHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckue QyHkuuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OENKOB M JIUIMHUIOB Kak
MCTOYHUKOB YHEPIHH.

Hyxneunnossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢yuxkuun JJHK. Crpoenne un dynxuum PHK. Bunet PHK. AT®: crpoenue u
byHKINN.

[uTonoruss — Hayka o kjerke. KierouHas teopuss — mpuMep B3aUMOJICUCTBUS UACH U
(akTOB B HAYYHOM MO3HAHUU. METOIbI U3YUEHHS KIICTKH.

Knerka kak nenoctHas xuBas cuctema. O0mue Ipru3Haky KJIETOK: 3aMKHYTasl Hapy»KHasl
MeMOpana, monekyibl JJHK kak renernueckuii anmapar, cucteMa cuHTe3a 0emka.



Tumbl KJIeTOK: JSyKapuoTHYecKas U Tmpokapuotuueckas. OcoOEHHOCTH CTPOEHUs
MIPOKApPUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpOCHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAS CTEHKA, IIMKOKAJIMUKC, UX (PYHKIIHH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHkmuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DIIC, anmapar ['omabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IIacTuiabl. IIpoucxoxaeHne MUTOXOHAPUNA M IJIACTHI.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KIETKH. BritoueHusl.

Snpo — perynsTopHblii LeHTp kieTku. CTpoeHue sapa: saepHas 000104Ka, Kapuoriazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeHIECTB B KIIETKE.

JdemMoHcTpanum:

Hoptpetsr: A. JleBenryk, P.['yk, T.IllIBann, M. llneiinen, P. Bupxos, k. Yorcon,
@. Kpuk, M. Yunkunce, P. @panxnun, K. M. bap.

[lnarpammbl:  «PacnpeneneHue XHMMHUYECKHMX JIIEMEHTOB B HEXKHBOM MPUPOIE»,
«PacrnpeniesieHre XUMUYECKUX 3JIEMEHTOB B JKHBOU ITPUPOJIE.

Tabauiel 1 cxembl: «lleproguueckast TabmuIa XUMUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHne hepmenTay,
«Hyxneunossie kucnotsl. JJHK», «Ctpoenune monekynsl AT®», «CtpoeHne 3yKapHOTHYECKON
KieTkn», «CTpoeHue KHUBOTHOM KiIeTKn», «CTpOEHHE pacTUTENIbHON KiIeTku», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/ipa KIETKU», «Y TIeBOAb», «JIMnuasn».

OO6opyoBaHue: CBETOBOM MHKPOCKOIN, OOOpYIOBaHME JUIsl MPOBEACHUS HAOIIOJIECHUH,
U3MEpPEHHi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopatopHas pabota Ne 1. «M3yueHue KaTaIUTHYECKOW aKTUBHOCTH (pEepMEHTOB (Ha
MpUMepe aMHIIa3bl WM KaTanas3bl)y.

JlabopaTopHass pabota Ne 2. «lM3ydyeHuwe CTpOEHHUS KJIETOK DPACTEHHH, >KMBOTHBIX H
OaKTepHii MoJI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. ’KuzHeneATeJIbHOCTh KJICTKH.

OOmeH BemiecTB, WM MeTabOIM3M. AccuMWIIIMs  (TUJIACTUYECKHM OOMEeH) U
TUCCUMUIIALINSA (PHEpreTuuecKuii 00OMeH) — IB€ CTOPOHBI €IMHOTO Tpolecca MeTabonusma. Poinb
3aKOHOB COXPaHEHUs BEIIECTB U SHEPTUH B TOHUMAHUHU METabOIM3Ma.

Tunbsl oOMeHa BemiecTB: aBTOTPO(HBINA U rereporpodHbil. Poiab hepmenToB B 0OMeHe
BEIIIECTB U MIPEBPAIICHUH YHEPTUU B KIIETKE.

®orocunte3. CmetoBas u TemMHOBas (a3bl (orocunreza. Peakumu ¢doTocuHTE3A.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A JIJIsl KU3HH Ha 3emiie. BriusHue ycioBuit
cpensl Ha (POTOCUHTE3 U CIIOCOOBI TMOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYyJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UpYIoIue OakTepuu. 3HAYCHHE XEMOCHHTEe3a MJIsl KU3HH Ha
3emite.

DOHepreTuueckuii oOMEeH B  KieTke. PacmieruieHne BemecTB, BBIACICHHE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl dJHEpreTndeckoro ooMena. [ mukonus. bpoxenue u
ero Buabl. KucimoponHoe okucieHwe, WiId KJI€TOYHOE JbixaHue. OKHCIUTENbHOE
docdopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peaknun wmatpuunoro cuHTe3a. ['enermueckas wuHdopmanusa u JIHK. Peammzamms
TeHeTUYECKON HH(pOpMaIK B KieTKe. [ eHeTHuecKkuid KoJ M ero CBOMCTBA. TpaHCKpHUMIHS —
MatpuuHblid cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl Tpancasanun. KogupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oerka.

Hexnerounsie ¢opmbl ku3Hum — BHUpyCchl. Mcropusi oTkpeitust BupycoB (/1.
W. BanoBckwmii). OCOOCHHOCTH CTPOCHHS W KU3HEHHOTO IMKJIa BUPYCOB. bakrepuodaru.



Bonesnu pacreHuii, )KUBOTHBIX U YEIIOBEKA, BhI3bIBAEMBIC BHUpycamu. Bupyc nuMMyHOaedUIIMTa
yenoBeka (BUY) — Bo3oymutens CIIMJla. OOpaTHas TpaHCKpHUIIIMS, peBEepTa3a W HHTETpasa.
[TpodunakTrka pacnpocTpaHSHUS] BUPYCHBIX 3a00ICBAHUIA.

JdemoHcTpauuu:

Hoptpetsr: H. K. Konsuos, J. U. UBanosckuit, K. A. Tumupszes.

Tabmuiet  w cxembl: «Tumbl  nutanus», «Metabonusm», «MUTOXOHIPHSY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Ctrpoenue u
dbyHkMOHUpOBaHHEe TreHa», «CuHre3 Oenka», «leHeTnueckuili  Kom», «Bupycs,
«bakrepnoparn», «Crpoenne u >ku3HeHHbIH 1uka Bupyca CIIM/la, OGaxtepuodaray,
«Pemmukanms JJTHK».

Ob6opynoBanue: monenu-ammukauu «Y asoenne JJHK u tpanckpunuusy, «buocunres
oenkay, «CTpoeHHE KIETKU», MoJieib cTpykTypsl JJHK.

Tema 5. PasMHOKeHHEe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounblii nuki, WM SKU3HEHHBIM MK Kietku. WHTepdasza m mmro3. Ilpomeccsl,
nporekaromue B untepdasze. Permmumkanus — peakuus marpuunoro cunteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuoTuIl. JMIIOMIHBIM M TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaTbHOTO PAa3BUTHS
OpraHU3MOB.

Henenne kierku — muto3. Cragum mutosa. Ilpomeccsl, nmpoucxonsdiiue Ha pa3HbIX
CTagusaX MUTO3a. Brojornueckuii CMBICI MATO3A.

[IporpamMmmupyemas rubenb KJISTKH — allonTo3.

@opMbI  pa3MHOKEHHSI OpPraHU3MOB: Oecrojioe W T1oyioBoe. Buasl  Gecronoro
Pa3MHOXKEHUSA: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOKeHUe. VCKycCTBEHHOE KIOHMpPOBAaHHE OPraHMU3MOB, €0 3HAUY€HUE IS
CEJIEKIINH.

[TonoBoe pa3zMHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.

Meiio3. Cragun meno3sa. IIponeccsl, mpoucxonsamue Ha cragusax Meinosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyecknii CMbICI M 3HaYEHUE MEN03a.

I'ameTorenes — npoiecc 00pa3oBaHus MOJOBBIX KJIETOK y KUBOTHBIX. [10I0BBIE JKene3bl:
CEMEHHHUKHU M sSMYHUKH. OOpa3oBaHUE M Pa3BUTHE IOJIOBBIX KJIETOK — ramer (CIepMaro30H,
AHIEKIeTKa) — crepmaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTpPOCHMs SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NnnuBuayanbHoe pa3BuTHEe (OHTOTEHE3). DMOpHOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHA Y MO3BOHOYHBIX MKUBOTHBIX: JIpOOJIEHHE, TacTpyssaius,
opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAILHOTO Pa3BUTH: MPSAMOE,
HenpsiMoe (IMYMHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pazButue pacrennii. OHTOreHe3 HBETKOBOI'O PACTEHUA: CTPOCHUE CEMEHU, CTaIUU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabauiet u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «J{BOHHOE OIIOJJOTBOPEHHE Y
I[BETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXKEHUE pacTeHUil», «JleneHue KIETKH
Oaktepuii», «CTpoeHUE TMONOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIETOUHBINH UK,
«Permmukanus JJHK», «Murtosy», «Meno3y, «lIpsmoe u Henpsimoe pa3Butue», «l'ameroreHnes y
MJIEKOMUTAIOIINX U YeNoBeKa», «OCHOBHBIE CTAIMU OHTOTECHE3a.

O6opyaoBaHue: MHKPOCKON, MHKporpenapaTsl «CrnepMaTo30Mabl MIIEKOIUTAIOLIET0,
«Siiueknerka muekonuTarouiero», «KapuokuHe3 B KIETKax KOpelIKa JyKa», MarHUTHas
Moaenb-anmukamnus «Jlenenue knetkn», monens JIHK, Mmoaens metadazHoit XpoMOCOMBL.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlabopaTtopHas pabota Ne 3. «HaOmroienne MuTO3a B KJIeTKaX KOHUYMKA KOpPEIKa JIyKa Ha
TOTOBBIX MUKPOIMpENapaTax.




JlaboparopHast pabora Ne4. «M3yueHHE CTPOCHHS TOJNOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HaciieicTBEHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHetuku. Mcropus pa3BuTHUs TE€HETUKU. Ponp muToNOorMM u
SMOPHOJIOTHH B CTAHOBJICHUW I'€HETUKH. BKIIa pOCCHICKUX 1 3apyOSKHBIX YUEHBIX B pa3BUTHE
TeHETHKU. MeTOoIbl TEeHETUKH (THOPHIOIIOTUYECKUHM, LHUTOTEHETHYECKHA, MOJEKYISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUUYECKHE TTOHATHUSA. [ eHeTHYecKass CHMBOJIMKA, UCIIOJb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHUs  NPU3HAKOB,  ycTaHOBJEHHble . Mengenem.
MonorubpuaHoe cKpenmBanue. 3aKOH eIUHO00pa3usi THOPUIOB MEPBOTO MOKOJIeHus. [IpaBuio
JIOMUHUPOBAHUA. 3aKOH paclleruieHus MNpu3HakoB. [mmore3a uumcToThl ramer. l[losHoe u
HEIOJIHOE JOMUHUPOBAHHE.

JluruOpuaHOoe  CKpeIIMBaHUE. 3aKOH HE3aBUCHMOIO  HAclEOBaHUS  IPU3HAKOB.
[{uTOoreHeTHYEeCKHEe OCHOBBI JTUTHOPHIHOTO CKPEINMBAHUSA. AHAIU3UPYIONIEe CKPEIIMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHMS [IJIsl ONIPEIeIeHHsI TEHOTUIIA OCOOU.

CuemnnieHHoe HacnenoBaHue npusHakoB. Pabora T.Moprana 1o cremieHHOMY
Hacje10BaHUIo TeHoB. Hapyllienue cuenyieHnsi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOoMOCOMHas TEOPHs HACJIEICTBEHHOCTH. [ eHeTHUeCKHEe KapThI.

I'enetuka nomna. XpoMOCOMHOE OIpEAeeHe 1MojJa. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHsie M rereporaMeTHbie oOpraHu3Mbl. HacnemoBaHue TPHU3HAKOB, CIETUICHHBIX C
IIOJIOM.

N3menunBOCTh. Buapl M3MEHUMBOCTH: HEHACIEJICTBCHHAs W HAcCIEICTBEHHas. Poib
cpenbl B HCHACJEICTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTHKA  MOJAM(PUKAIMOHHON
W3MEHYMBOCTH. BapuanvoHHBIH psii U BapuanuoHHas KpuBas. Hopma peakuuu mnpusHaxa.
KonuyecTBeHHbIE M  KAaueCTBEHHbIE TNPU3HAKM M WX Hopma peakuuu. CBoiicTBa
MOAU(PUKAITMOHHONW U3MEHYUBOCTH.

HacnencreeHnHasi, Wil reHOTHIINYECKas, K3MEHUYMBOCTh. KOMOMHATHBHAS N3MEHUHUBOCTD.
Meiio3 © 1ONOBOM mponecc — OCHOBA KOMOMHATHMBHOW M3MEHUMBOCTH. MyTallMoHHas
M3MEeHYUBOCTh. Kiaccudukamus myranuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
MPUYHHBI MyTaluid. MyTareHHsie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3meHunBocty H. 1. BaBuioga.

BuesigepHast HacIeICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T'€HETUKH YeEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMUYECKUU, MOJIEKYJISIPHO-
reHetuyeckuii. COBpEeMEHHOE OIpeAelIeHHEe TEeHOTUIIA: IOJHON€HOMHOE CEKBEHHUPOBAHME,
TEHOTHIUPOBaHKUE, B ToM uyucie ¢ nomoibio [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YeloBeKa: TeHHbIe OoNie3HH, OONE3HM ¢ HACIEICTBEHHOW TMpeapacroiioKeHHOCTHIO,
XpoMocomHBIe OosiesHu. ComaTudeckue ¥ TreHepaTHuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKYA U JICUCHUS T€HETHUYECKUX
Oose3Heil. MenuKo-rTeHeTHYECKOe KOHCYJIbTHPOBAHUE. 3HAYECHHWE MEAUITMHCKOW TEHETHKH B
MPEOTBPAIICHUH U JICUSHUU TeHETUUYECKHX 3a00JIeBaHUI UeIOBeKa.

JdemoHcTpauuu:

[optpetst: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. YUerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuiios.

Tabauiret 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHNE U €r0 IIUTOTCHETUYECKass OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro IUTOTeHETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeT»,
«durunbpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Metio3y, «B3anmoneicTBrie ajielbHbIX IT'€HOBY, «[ €eHeTHuUeCcKne KapThl paCTEHUM, )KUBOTHBIX
u 4denoBekay, «l['eHetuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOIO C TOJOMY,
«Kapuotunbel denmoBeka W JKUBOTHBIX», «Buabsl wu3MeHunBOoCcTHY», «MoaudukanmoHHas




U3MEHUYUBOCTHY, «HacnemnoBanue pesyc-dakxropay, «['eHeTnka rpymnm KpoBu», «MyTalHoHHAS
U3MEHYUBOCTb.

OO6opynoBanue: MojenH-anIuIUKanuu «MoHoruOpuaHOe cKpemuBanue», «Hemomnnoe
JOMHUHHUpOBaHHe», «/urubpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu GOpMbl KPBUTEEB U OKPACKHU Tela), repdbapuit
«I"opox moCeBHOW.

JlaGopaTopHble M IPaKTHYeCKUe padoThI:

JlaboparopHas pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPHUIHOTO U AUTUOPUTHOTO
CKpEIIUBAHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIPENapaTax.

JlaGopaTtopHas padota Ne 6. «3yyeHne MoaupuKalMOHHONW H3MEHYMBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaGopaTopHas pabora Ne7. «AHamM3 wMyTtanmuii y Apo30oHIbI HAa TOTOBBIX
MHUKpOIIpenaparaxy.

[Tpaktuueckas pabota Ne 2. «CocraBieHue 1 aHaJIu3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka M Ipolecc. 3ap0oKJIeHUE CEIeKUUU U AoMecTukauus. Yuyenue H.
W. BaBuioBa 0 LEHTpax MPOUCXOXACHUS W MHOT000pa3usi KyabTypHBIX pacTeHuil. LleHTpsl
IIPOUCXOXKACHUS JOMALIHUX KUBOTHBIX. CopT, MOpoJa, ITaMM.

CoBpeMeHHbIE METOJIbI CeNeKIIMU. MacCOBBI ¥ MHAUBHUIYAIbHBIH OTOOPHI B CEIEKIUU
pacTeHuil U xKUBOTHBIX. OlleHKa 3KCcTepbepa. bIn3KopoCTBEHHOE CKpEIMBaHUE — UHOPUAMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBHIX JMHUK. ['erepo3uc, wnm ruOpugHas CuIa.
HeponctBenHoe ckpemmBanne — ayrOpumuHr. OtmanéHHas TuOpuau3anus W e€ YCIeXH.
HcKyccTBeHHBIM MyTareHe3 W IMOJIYy4YEHUE MOJUIUIONJ0B. JIOCTHIKEHHUS CEeJNeKUUU PACTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorust kak oTpacib NPOM3BOACTBA. ['€HHas WMH)KEHEpHs. OTalbl CO3JaHUs
pexomOunantHoit JIHK u Tpancrennsix opranusmoB. Kiierounas wunxenepus. Knetounsle
KyJIbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOXKEHUE pacTeHU. KiloHMpoBaHKME BBICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTMYECKHMEe M 3Tudeckue mnpobdiaemsl. I'MO -
TeHEeTUYECKU MOAU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

Hoptpetsl: H. W. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHoB.

Tabnuiel 1 cxembl: kapra «LleHTpBl NMPOUCXOXKIEHUS M MHOT000pa3usi KyJbTYpPHBIX
pacteHui», «llopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas
rubpunmzamus», «Pabotrel akamemuka M. @. WBanoBay, «llomumiongus», «OOBEKTHI
O6uoTtexHomorun», «KiaerouHnele KylabTyphl M KJIOHHpOBaHHE», «KOHCTpyMpoBaHHE U THEepeHOC
TEHOB, XpPOMOCOM.

OO6opynioBaHue: MYJSDKU IUIOJIOB U KOPHEIUIONOB TUKUX (POPM M KYyJIBTYpHBIX COPTOB
pactenui, repoapuii «CenbCKOX03SICTBEHHBIE PACTCHUSI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJIbI U JOCTUKEHHS CEJIeKIUU PAacTeHUN M KUBOTHBIX (Ha
CEJIEKLMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATEIbHBIH Y4acTOK, B TEIUIMYHOE
X035HCTBO, Ta00OPATOPHUIO arPOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBoIOIIMOHHASI OMOJIOTHS.

[Ipennochuik BO3HMKHOBEHUSI SBOJIOIMOHHON TEOPHH. DBOJIONMOHHAS TEOpUA U €€
MeCTO B OMOJIOTUU. BiusiHIE YBOMIOIIMOHHOM TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBugerenbcTBa HBOJONMH. IlaneoHTONOTMYECKHE: IIOCICA0BATECILHOCT ITOSBIICHHS
BUJIOB B MMaJICOHTOJIOTMYECKON JIETOIMCH, Tepexoanbie popMbl. buoreorpadudeckue: cxXoacTBo
U paznuare GayH U HIop MaTepUKOB U OCTPOBOB.



DOMOPHOJIOTHYECKUE: CXOJACTBA U Pa3iuyusi SMOPUOHOB pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, aAHAJOTWYHBIC, PYIUMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0O0JNYECKUX MTyTeH Y BCEX OPraHU3MOB.

OpomonmonHass Tteopus Y. JlapBuna. Ilpeanocbulku BO3HHMKHOBEHHUS JapBUHHU3MA.
JIBIOKylMe CHiIbl  3BOJIIOLMU  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIPH
OTPaHUYEHHOCTH PECYpCoOB, HeompelenéHHas HW3MEHUYMBOCTh, OOprOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckast Teopus 3Bosonuu (CTO) u €€ 0OCHOBHBIE MOJIOKEHUS.

Muxkpossomnronus. [lomynanus kak eIMHULA BUAA U 3BOJIOLNH.

JIBrxyme cuiibl ((akTopbl) SBOJIOLMU BHJIOB B IpUpoje. MyTalMOHHBIA Mporece U
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BONHBI W Jpeid reHoB. M3omsauus u

MHUTpaLHSL.

EctecTBeHHBII 0TOOp — HampabisFOIIUN (akTop HBOJIONMH. DOPMBI €CTECTBEHHOTO
otbopa.

[TpucrocoOICHHOCTh ~ OPraHW3MOB  KaK  pe3yjibTaT  3BOJNIONMU.  [Ipumepsl

npUCnoco0IeHNU Y OpraHu3MoB. ApoMOp(O3bI U UAH0ATANITAIINH.

Bun u BupgooOpasoBanue. Kputepuu Buga. OcHOBHblE (DOpMBI BHI000pa30BaHUS:
reorpauueckoe, IKOJIOTHIECKOE.

MakposBomronus. PopMbl 3BomonuK: (UIIETHYECKas, AUBEPreHTHAs, KOHBEPreHTHas,
napasuiensHas. HeoOpatumMocTs 3BoOMIONUH.

[Ipoucxoxaenue  OT  HecHeUAIM3UPOBaHHBIX  mIpenkoB.  [Iporpeccupyromas
cricnuajan3anus. AIIaHTI/IBHaFI paguanus.
JdemoncTpanum:

Hoptpetsr: K. JIunneit, XK. b. Jlamapk, Y. lapun, B. O. Koanesckuii, K. M. bap,
9. I'ekkenb, @. Mromnep, A. H. CeBepuos.

TaGmuiel 1 cxembl: «Pa3BuTue opraHudeckoro mupa Ha 3emiie», «3apoJbllu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOppOBI 3a  CyIIECTBOBAHHUEY,
«EctectBennbiii  oTOOpP», «MHOrooOpasue copToB pacTeHui», «MHoroobpasue Mopos
YKUBOTHBIXY, «[Tonynsumy, «MyTanuoHHas U3MEHYUBOCTBY, «Apomopho3bD»,
«Mmunoanantanuny, «OO0mmas aereHepanus», «JIBwkymue cuisl sBomonun», «Kapra-cxema
mapuipyra nyremectsust Y. lapBuna», «boprba 3a cymiectBoBaHue», «lIpucnocoGieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bunoo0OpazoBaHue», « IKOJIOTUIECKOE BUI00OPAa30BAHUEY.

OO6opyioBaHME: KOJUIEKIINS HACEKOMBIX C PAa3IMYHBIMU TUIIAMH OKPAcKH, HAbOp IJI0JI0B
U ceMsH, Koiuiekiusi «[IpuMepsl 3alUTHBIX MPHUCIIOCOONCHU Y JKUBOTHBIX», MOIEIh
«OCHOBHbIE HalpaBJIEHUS 3BOJIOLUN», 00BEMHas Mozaenb «CTpoeHue TOJOBHOTO Mo3ra
MTO3BOHOYHBIX».

buoreorpaguueckas kapra mupa, KojuleKuus «DOpMbl COXPaAaHHOCTH HCKOMAeMbIX
’KUBOTHBIX U pacTeHMil», Mojenb anrmaukanus «llepekpéct xpomocom», BlaxHbIE MpenapaThbl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MHUKporpenapar «/Ipozodunay (HOpMa,
MyTal# (GOPMBI KPBIITLEB W OKPACKH TETa).

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlabopaTtopHnas padota Ne 1. «CpaBHEeHHE BUAOB 110 MOP(OIOTHIESCKOMY KPUTEPHUIOY.

JlaGopatopnass pabora Ne2. «OmucaHue NPUCHOCOOJIEHHOCTH OpraHusMa Hu eé
OTHOCHUTEIJIbHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE ’KU3HHU HA 3eMuie.

JloHayuyHble MIPEACTABICHUS O 3apOXKACHUM XU3HU. HayuHble runore3sl BOSHUKHOBEHUS
KU3HM Ha 3emuie: abWOreHe3 W TaHCIEePMHUsA. XHUMHUYECKas 3BOJIONUSA. AOWOTEHHBIH CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  MOATBEPKICHUE
XUMUYECKOW 3BoJtonnK. HavdanbHble 3Tanbl Ononorudeckoit sBosonun. ['unmoreza PHK-mupa.



dopmupoBaHrue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [IepBble KIETKH U UX
3BoItOLHS. DOPMUPOBAHNE OCHOBHBIX I'PYIII XKUBBIX OPIraHU3MOB.

PasButne xu3Hm Ha 3emse 1o 3pam U nepuojam. Karapxeil. Apxelickas u
npotepo3oiickas 3pel. [laneos3oiickas spa m €€ TEpUOIbl: KEMOPHHCKHHA, OpPIOBUKCKUH,
CUJIypUIHCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so30lickas 3pa U €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIIOBOM.

Kalino3oiickast 3pa 1 €€ nepro/ibl: MajJI€OreHOBbIM, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KJIMMara M Te0JOrMYecKHUX IporeccoB. OCHOBHBIE 3Talbl 3BOJIIOLUHU
pPacCTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud u KUBOTHBIX. [losiBieHwme,
pacuBeT U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpakeHue 3BOIIOLMH. OCHOBHBIE CUCTEMATUYECKUE
CPYIIIBI OPraHU3MOB.

OBontonusl  4enoBeKa. AHTPONOJOrUs Kak Hayka. Pa3BuTue mpencraBieHUl o
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3ydeHus: antponorene3a. Cxo/IcTBa M pa3ianuMs 4elloBeKa
U )KUBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBwxymue cuibl  (pakTopbl) aHTpomoreHe3a. HacneacTBeHHass HM3MEHUHMBOCTh H
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYIUN TpYAa, MBILUICHUE,
peub.

OcCHOBHbBIE CTaJMM W BETBU SBOJIIOIMM YEJIOBEKA: aBCTPAIONUTEKH, UEIOBEK yMeEblH,
UYenosexk npsmoxondammii, YenoBek HeanaeprainbCckud, YemoBek pasyMmubld. Haxonku
MCKOIIAEMbIX OCTATKOB, BPEMsI CYILLIECTBOBaHMS, 00JACTh pacnpoOCTpaHEHHs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoeueckne packl. OCHOBHBIE OOJIBIIME PACHl: €BPOINECOUIHAs (€Bpa3uiicKas), HErpo-
aBcTpajoujHas  (9KBaTOpUAlbHAsA), MOHTOJOWJHAs  (a3MaTcKo-aMepukaHckas). UYepTsl
IPUCIIOCOOJIEHHOCTH NPEACTaBUTENEH YENOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumu:

Ioprpetsl: @. Penu, JI. ITacrep, A. . Onapun, C. Musnep, I'. FOpu, Y. lapBus.

Tabnuibl u cxembl: «Bo3unkHoBeHne COTHEYHOM CUCTEMBI», «Pa3BUTHE OPraHMUYECKOTO
mupay», «PactutenbHas kinetka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHasi CUCTeEMa OpraHudyeckoro mupay», «CpaBHEHHE AaHATOMHYECKHMX YEepPT CTPOCHHS
YeNoBeKa M 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAl€OHTOIOTHYECKUX HAXOJIIOK
MPEKOB COBPEMEHHOIO0 4YeJoBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUecKHne pachh».

Ob6opynoBanue: Mmynsku «l[IpoucxoxaeHne uenoBeka» (OIOCTBI aBCTPAJONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKA WM W300paKEeHHs] KaMEHHBIX OpyIuil
MEepBOOBITHOTO YesIoBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebiia), reoXpoHoJIoTHIecKas: TabauIa,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTEHUI.

JlaGoparopHble U MpaKkTHYecKue padoTbl:

[TpakTuueckas padora Ne 1. «3ydeHre NCKOMAEMbIX OCTATKOB PACTEHUI M )KUBOTHBIX B
KOJUTEKLIHASX .

DKCKypcHsi «IBONIOLUS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAayUYHbIA WIIU
KpaeBeIUECKUI My3€eil).

Tema 3. Opranusmbl 4 OKpY KaoLIas cpeaa.

DOKoloTusl Kak Hayka. 3ajadd W pasfelbl dKOJOTUH. MEeToabl 3KOJIOTHYECKUX
UCCIIEIOBAaHMA. DKOJIOTHIECKOE MUPOBO33PEHIE COBPEMEHHOTO YeJIOBEKA.

Cpenpl  oOMTaHusT ~ OpPraHM3MOB:  BOJHAas, HAa3eMHO-BO3IyIIHas, IMOYBEHHas,
BHYTPHOPTaHU3MEHHAs.

Okonorndeckue (akropel. Krnaccudukanus skonorndeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKHE U aHTPOTIOTCHHEBIE. JleficTBIE IKOTOTNYeCKUX (PaKTOPOB HA OPTaHU3MBI.



AbGuornueckue  (aKTOppl:  CBET, TeMIeparypa, BIAKHOCTb. @DOTONEPUOAU3M.
[TpucnocoOieHns opraHu3MoB K JeHCTBUIO aOMOTUYECKUX (paKTOPOB. bruonoruueckue puTMsl.

buotnueckne Qakropel. Bumbl OHOTHYECKMX  B3aUMOJICHCTBUN: KOHKYPCHIIHS,
XHIHUYECTBO, cUMOM03 U ero ¢opmel. Ilapazutusm, koomnepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAIM3M, HEHTpanu3M. 3HauYeHHEe OHOTUYECKHUX
B3aUMOJICHCTBUH AJIs CYIIECTBOBAHUS OPraHU3MOB B IPUPOHBIX COOOIIECTBAX.

OKOJOTMYECKHE XapaKTEPUCTUKU Nomyisiuuv. OCHOBHBIE IIOKA3aTENH IOMYJISALUH:
YHUCIIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, IIPUPOCT, MuUrpauusd. JluHamuka
YHUCJIEHHOCTHU NOMYJIALUU U €€ peryIsiiusl.

JdemoHcTpauuu:

Hoptpertst: A. 'ymbonsar, K. @. Pynse, 3. I'ekkens.

Tabnuuel u cxemsl: kapta «lIpupoausie 30861 3eMian», «Cpesibl OOMTaHUS OPraHU3MOBY,
«®Dotonepuoguzmy», «llomymsamun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uHOy30pun-Typesnbkn», «[lumessie nemnm».

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JIaGoparopnas pabora Ne 3. «Mopdonoruyeckue OCOOEHHOCTH PACTEHHUN U3 Pa3HbIX
MECT OOUTAHUS.

JIaGoparopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[IpaxTuueckas padora Ne 2. «Iloacuér mioTHOCTH NOMYIISIIMM pa3HbIX BUJOB PACTEHUI.

Tema 4. CooO1ecTBa U IKOJI0rHYECKHE CUCTEMBI.

CoobmectBo  opraHuzmMoB —  OuoneHo3. CTpykTypel  OHOLIEHO3a:  BHJOBaf,
NPOCTpaHCTBEHHAsI, Tpoduueckas (mumieBas). Bunsr-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Okonornyeckue cuctembl (3kocucteMmsl). ITonatue o0 skocucreme U OHOreoneHo3e.
@OYHKIMOHAIbHBIE KOMIIOHEHTBl JKOCHCTEMBI: IPOJYLEHTbI, KOHCYMEHTbI, PEIYLIEHTHI.
KpyroBopot BemecTB M MOTOK 3HEPIUU B 3KocucTeme. Tpoduyeckue (MUIIEBHIE) YPOBHU
skocucteMbl. [IumeBbie nenu u ceTd. OCHOBHBIE ITOKAa3aTelIM 3KOCUCTEMBI: OHomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpaMHJIbl: HPOJYKIMM, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPETyJIALus, pa3Butue. CyKieccus.

IIpuponHble SKOCHUCTEMBI. ODKOCHUCTEMBI 03€p M peK. ODKOCHUCTEMa XBOWHOIO WIH
IIMPOKOJINCTBEHHOTO JIEca.

AHTpOINOTreHHbIE 3KOCUCTEMBL. ATpPOIKOCHCTEMBI. YpOo3KkocucTeMbl. buosoruueckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM M YPOOIKOCHCTEM.

buopa3znoobpazue kak (pakrop ycToluuBOCTH 3KocucTeM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panHuibl, coctaB U CTpykTypa Ouochepsl.
Kupoe BemectBo U ero QyHkiuu. OcoOEHHOCTH OuocPepbl Kak INI0O0ATBbHOM 3KOCHUCTEMBI.
JluHamMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Onochepe.

KpyroBopotbl BemiecTB M OMOre€OXMMHUYECKHE ITMKJIBI 3JEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OuOCchepsl. OCHOBHBIE OMOMBI CYIITH.

UenoseuectBo B Ouochepe 3emun. AHTPOINOTCHHBIE W3MEHEHUs B Owuocdepe.
['moGanbHbIE SKOJIOTHUECKUE TPOOIIEMBI.

CocymiectBoBaHME NpUpOJsl M 4denoBeuecTBa. CoxpaHeHue OMoOpazHOOOpa3usi Kak
OCHOBa ycroiuuBocTH Oumocepsl. (OCHOBa PpAIMOHAIBHOTO YIPaBJIEHUS TMPHUPOTHBIMU
pecypcaMM U UX UCIIONIb30BaHUE. JlOCTHKEeHNS OMOJIOTHUU U OXpaHa MPUPOIbL.

JdemMoHcTpanum:

[Moptpetsl: A. JIx. Tencau, B. H. Cykaués, B. . Bepnaackuii.

Tabnuuet u cxemsl: «IlumeBsle nenu», «buoIEHO3: cocTaB U CTpyKTypa», «[Ipupoansie
coobmectBa», «llemn mnuraHusy, «OKojoruueckas mnupamuaa», «buocdepa u yemoBexy,
«JKOoCcHCTEMa IIMPOKOJUCTBEHHOIO Jeca», «IDKOCUCTEMa XBOWHOro Jjeca», «buoneHos
BOOEMAY, «ArpoueHo3», «lIpuMepHBIE aHTPONOIEHHBIE BO3JEHUCTBUSA HA IPHPOLYY,
«BaxHelmue UCTOYHHUKHU 3arpsi3HEHMS BO3JyXa U IPYHTOBBIX BOI», «lloyBa — BakHelInas




coctasisonias ouocheps», «PakTopsl Aerpaganuu nouBy, «I[lapHukoBsii d3QpexT», «DakTopbl
PaaMOaKTHBHOTO 3arpsisHeHuUs Onocdeps», «O0mas cTpykrypa ouocdeps», «Pacnpocrpanenne
XKHU3HU B Omocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B Ouocheper,
«KpyroBopot azota B mpupoe».

Ob6opynoBanue: MoJenb-anmuKanust ~ «Tunuunaele  OMOLEHO3B»,  repOapHii
«PactutenpHble  cooOmiecTBay, Koiutekuumn — «buoneno3», «BpeaumTenum — BakHEHWIIHX
CENIbCKOXO3SMCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  KUBOTHBIX,
NpUHAUISKAIINE K Pa3HBIM 9KOJIOTHYECKUM TPpyIIaM oJHoro Buaa, KpacHas kaura Poccuiickoit
Deneparun, N300pakeHNsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.




INIAHUPYEMBIE PE3VIIBTATBI OCBOEHUA IIPOI'PAMMELI 110 BMOJIOTMM HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA30OBAHUMA

Cormacao ®I'OC COO, ycraHaBauBalOTCS TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
00yJarIUMUCS TIPOTpaMM CpeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX PE3YIBTATOB OCBOEHUs mpeamera «buosiorus» BbIIEICHBI
CIEyIOIIMe  COCTABIAIOIIME: OCO3HAHHME OOYYaIOIIMMHUCA POCCHUHCKON  TpakIaHCKOU
UJEHTUYHOCTU — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIPECICHUIO,
HaJIMYUE MOTHBAIMM K OOYy4YeHHIO OHOJIOTHH, LEJCHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOUYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOY4YaroUIMXcs PYKOBOJACTBOBATHCSA B
cBOCH JACATCIIbHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MMpucCymumMu CUCTEMC
OMOJIOTUYECKOr0 00pa30BaHUs, HaJMYMe SKOJOTMUYECKOTO IMPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTDb LCJIM U CTPOUTD JKU3HCHHBIC ITJIAHBI.

JIndHOCTHBIE PE3yNbTaThl OCBOEHUS mpeamera «bHonOrus» AOCTUTalOTCS B €IUHCTBE
y‘Ie6HOﬁ M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUHU C TPAAULIMOHHBIMU pOCCHfICKHMH
COLIMOKYJIbTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
0011ecTBE MpaBWIAMH W HOPMaMHU IOBEICHUSI U CIOCOOCTBYIOT MPOIIECCaM CaMOTO3HAHUA,
CaMOBOCITUTAaHUSI U CaMOPa3BUTHs, Pa3BUTHs BHYTPEHHEW MO3HUIMH JIMYHOCTH, MATPUOTH3MA,
YBaXEHMSI K 3aKOHY M IIPABOIOPSAIKY, YEJIOBEKY TPyJAa U CTapLIEMY IIOKOJECHUIO, B3aMMHOIO
YBaXEHUS, OEpPEeKHOr0  OTHOIIEHUS K  KyJAbTypHOMY  HACIEIUI0 M TPAAULUIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIM4HOCTHBIE Pe3yNbTaThl OCBOEHUS yUeOHOTO MpeaMeTa «buonorus» T0KHBI OTpakaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYAIOIIUXCSl PYKOBOACTBOBATHCS CPOPMHUPOBAHHON BHYTpPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPHEHTAlMW, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
pacHIMpeHNe KU3HEHHOTO OMNbITa U ONbITa AEITEIBHOCTH B MPOLECCE peain3aluyd OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCHHUTATEIbHOMN ACATCIIbHOCTH, B TOM YHCJIC B 4aCTHU:

1) rpaKIaHCKOr0 BOCIUTAHMS:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3MLIMU  OOydarolerocs Kak aKTUBHOIO H
OTBETCTBEHHOT'O YJIeHa POCCUHCKOI0 OOLIECTBa;

OCO3HaHME CBOUX KOHCTUTYLIMOHHBIX TpaB M O0OS3aHHOCTEH, YBa)K€HHE 3aKOHA M
IIPABOIIOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH 1€ATEILHOCTH MPH CO3JJaHUU y4eOHBIX MPOEKTOB,
peleHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BBITOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3UIHUIO 110 OTHOIIECHHIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€,

YMEHUE YUYUTBIBaTh B CBOMX JEHCTBHUSAX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSAMHU, KYJbTYPHBIMA HEHHOCTSAMU U COLUAIBHBIM
MI0JIO)KEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B TPOIIECCE COBMECTHOI'O BBIMIOJHEHUS YYEOHBIX,
MIO3HABATEJIBHBIX M HCCIIEIOBATEIbCKUX 33Ja4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKaHUS;

TOTOBHOCTb K TYMaHUTapHOMN U BOJIOHTEPCKON JEATENBHOCTH;

2) MAaTPHOTHYECKOTO BOCTIUTAHUS:



c(hOPMUPOBAHHOCTh POCCUNUCKON TPaKIAHCKON MACHTUYHOCTH, MATPUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, YyBCTBAa OTBETCTBEHHOCTH nepen PonuHOMN, ropaoctu 3a CBOM Kpail, CBOIO
Ponuny, cBOM SI3BIK U KYJIBTYPY, IIPOLLIOE U HACTOSIIEE MHOIOHAIMOHAIILHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOUIEHWE K MPUPOAHOMY HACIEAMI0 U MAMITHUKAM [PUPOJIBI,
JIocTuKeHusIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAIE;

CIIOCOOHOCTh OILIGHHMBATh BKJIAJl POCCUHCKUX YYEHBIX B CTAaHOBIIGHHE U Pa3BUTHUE
OMOJIOrvH, TOHUMAHUS 3HAYCHUSI OMOJIOTUH B IO3HAHUU 3aKOHOB MPUPOJIbI, B KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uneiiHas  yOexXAEHHOCTh, TOTOBHOCTh K CIyXeHHIO u 3amuTe (OredecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEJCHHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U TIPUHUMATH OCO3HAHHBIC PEIICHHS, OPUECHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOMUUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOUIEHHWE K CBOUMM pPOJUTENSM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

9CTECTUYCCKOC OTHOIICHUEC K MUPY, BKIIIOYasaA 3CTCTUKY 6I)ITa, HAay4YHOI'O U TEXHHUYCCKOIO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOLIEHHIA;

IIOHUMAaHHUEC OMOIIMOHAJIBHOT'O BO3IICI7[CTBH$I JKUBOH npupoAbl 1 eé OCHHOCTH,

TOTOBHOCTh K CaMOBBIP@KCHUIO B Pa3HbIX BHIAaX HCKYCCTBA, CTPEMIICHHE MPOSBIIATH
Ka4ecTBa TBOPUYECCKOM JTMYHOCTH;

5) pu3nyeckoro  BocnuTaHUS, (OPMHPOBAHHS  KYJIbTYPHI  3/I0POBbSI W
IMOLMOHAJIBLHOIO 0/1aronoJIy4us:

MIOHMMAaHKE U peanu3aiys 3J0poBoro u 6e30nacHoro oopasa *H13HH (310pOBOE MUTAHUE,
coOI0ieHre TUTUEHUYECKUX MPaBUWJI U HOPM, COaJlaHCUPOBAHHBIN PEKUM 3aHATHH M OTIbIXa,
peryisipHas (u3Mueckas aKTUBHOCTH), OEpeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

MOHMMaHWE LEHHOCTH MpPaBUJ WHIUBHUIYaIbHOIO M KOJJIEKTUBHOIO O€30IacHOro
MOBE/ICHUS B CUTYaLUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHME IOCIEICTBUI M HENPHUATHS BPEIHBIX NPUBBIUEK (YIMOTPEOICHHs alKoroJs,
HapKOTHUKOB, KYPEHHUS);

6) TPy/10BOr0 BOCIIMTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYIAOTIO0HE;

TOTOBHOCTh K  aKTUBHOW  JCATENHHOCTH  TEXHOJOTMYECKOM W COIMAIBHOMN
HANPaBIEHHOCTH, CMOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITENILHO BBIMOJHATH
TaKyl0 JIeITeIbHOCTB;

HMHTEpeC K paznuvHbIM chepam mpodeccrnoHaIbHON NesSTeNbHOCTH, YMEHHUE COBEpPIIATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIEC )KU3HEHHBIE TIAHBI;

TOTOBHOCTh U CITIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUH BCEH
KU3HU,

7) 3K0JIOTHYECKOT0 BOCTIUTAHUS
9KOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYLIECTBOBAHHS;



MOBBIIIICHUE YPOBHS IKOJIOTHUYECKOW KYIbTYPBI: MPHOOPETEHHE OMBITA TIAHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MTOCIEIACTBUI JJIsI OKPY>KAIOIIEH CPEIbI;

OCO3HaHUE TT100aTHHOT0 XapaKTepa KOJOTUIECKUX MPOOJIeM U MMyTeH X PelICHHUS;

CIOCOOHOCTH HCIIOJIh30BaTh MPUOOPETaEMbIC IMPU U3YUCHUH OMOJIOTUM 3HAHUS U YMEHUS
IPU PEIICHUU TPOOTEM, CBS3aHHBIX C PANMOHAIBHBIM IMPUPOAOIOIE30BAHIEM (COOIOICHHE
MpaBWI IOBEACHUSA B MPUPOJE, HANPABICHHBIX HAa COXPAHEHHWE PABHOBECHUA B JKOCHUCTEMaX,
OXpaHy BUIOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATUE ACHCTBUH, MPUHOCSAIIMX BpEI OKpPYKAIOIIEH MPUPOJHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONMPUSATHBIC YKOJOTHUYECKHE IMOCIEACTBUS MPEITPUHIMACMBIX
JICUCTBUI U MPEIOTBPAILATH HX;

HaJU4he Pa3BUTOrO SKOJOTUYECKOTO MBIIUICHHS, 3KOJIOTHYECKON KYJIbTYphl, OIbITA
JIEATEIIbHOCTH  DKOJOTMYECKOM  HAINpaBJICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJIBbHOW ITPAKTUKE, TOTOBHOCTU K YYACTHIO B
MPAKTUYECKOM JICSITEILHOCTH AKOJOTMYECKON HAMPaBICHHOCTH;

8) HeHHOCTH HAYYHOTO MIO3HAHMSI:

C(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsL HAyKl M OOLIECTBEHHOM MpPAKTUKH, OCHOBAaHHOIO Ha JUaliore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPLUICHCTBOBAHHE  SA3BIKOBOM M  YHUTATEIbCKOW  KYJIbTYphl KakK  CpeJCTBa
B3aMMOJICHCTBUS MEXKY JTIOAbMH U ITO3HAHUS MUPA;

[IOHMMaHHue crenupUKd OMOJIOTHU KaK HayKd, OCO3HaHHsS €€ pojiu B (OPMHUPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIUICHHS, CO3aHUN LIEITOCTHOTO MPEACTABICHHUS 00 OKPYKaIOLIeM
MHUpEe KaKk O €IUHCTBE NPUPOAbI, YeIOBeKa U oOOIIecTBAa, B IO3HAHUM IPUPOAHBIX
3aKOHOMEPHOCTEH U pEIICHUH MTPOOIEM COXPaHEHHS MPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JUIsl COBPEMEHHON LMBUIM3ALMU: 00eCTIeUeHUs
HOBOT'O YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA IyTeH BBIX0JIAa U3 II100aIbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoa K yCTOHYMBOMY Pa3BUTHIO, PalliOHAILHOMY
UCIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJTYYEHHH OMOJOTMYECKUX 3HAHUM B IIENIX MOBBIILIECHUS 001Iei
KYJIBTYpBl, €CTECTBEHHO-HAyYHON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIHOHAJIbHON
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMOil Ipu U3y4eHUN OUOJIOTHH;

[IOHMMAaHHUE CYIIIHOCTH METOJOB IIO3HAHMS, HMCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUISl aHaiu3a U OOBSICHEHWs SBJICHUUN
OKpY’KAaIOIIEr0 MHpa M HPOMCXOJAMIMX B HEM HU3MEHEHHH, yMeHHe JenaTb OOOCHOBAHHBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DAaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS ISl PELICHUS
npo0JeM B peabHbIX KU3HEHHBIX CUTYalLUsX;

OCO3HaHHE IIEHHOCTU HaYYHOMU JESTeNIbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
HCCIIEIOBATEILCKYIO AESITENBHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HEMpPEphIBHOMY OOpa30oBaHHIO M CamM0O00pa3oBaHUIO, K
AKTUBHOMY TIIOJIYYE€HUIO HOBBIX 3HAHMHA 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHUsI yueOHOro mpenmMera «buosorus» BKIIOYAIOT:
3HauUMMBbIE IS (OpMHpOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TTOHATHSA, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3yEeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJIEHUE, TPOIECC, CHCTEMa, HAay4YHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,



TEOpHsl, UCCIe0BaHue, HaOIIOJEHUE, W3MEPEHHUE, HKCHEPUMEHT U JIPYTHX), YHUBEpPCAIbHbIC
yueOHbIe JeiicTBUS (IMO3HAaBaTeIbHbIe, KOMMYHUKATUBHbBIC, PETYISTUBHBIC), 00ECIEUNBAIOIINE
¢dopmupoBanre (YHKIMOHAIBHONW T'PAMOTHOCTH M COLMAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCHUIITIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHBEpCaJbHbIE y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOW U
COIIMAJIbHOW MPAKTHKE.

MertamnpeaMeTHbIe pe3ysbTaThl OCBOEGHHUS MPOrpaMMbl CPEJHEro 0o0Iero odpa3oBaHUs
JIOJIKHBI OTpa)X<aTh:

OgJiajieHNe YHUBEPCAJIbHBIMH Y4eOHBIMH NO3HABATEbHBIMH A€l CTBUSIMH:

1) 6a3oBble JoruYecKue AeiCcTBUS:

CaMOCTOSITENILHO (OPMYJIMPOBATh M AKTyalIM3HpPOBATh MpoOJIEeMy, paccMaTpuBaTh e
BCECTOPOHHE;

UCIOJb30BaTh INPU OCBOEHMM 3HAHUM NPUEMBI JIOTMYECKOTO MBILIUIEHUS (aHAIu3a,
CHHTE3a, CpaBHEHHS, KIACCU(PHUKAIMHA, OOOOIIEHUS), PaCKPBIBaTh CMBICT OHOJOTHYECKUX
HOHATHUH (BBIIENATh UX XapaKTE€PHbIE IPU3HAKH, YCTAaHABINBATH CBSI3H C APYTMMU MOHATUSAMMU);

OINpeAeNATh LU JeATEIbHOCTH, 3ajaBasl MapamMeTpbl U KPUTEPUM HUX JOCTHXKEHUS,
COOTHOCHTD PE3YJIbTaThl AE€ATEIILHOCTHU C ITOCTABICHHBIMHU LIEJISIMU;

HCIOJIb30BaTh OMOJIOTMYECKUE TOHATUA JUIsl OOBSICHEHMSI (PAKTOB U SIBJICHUH >KUBOU
HIPUPOIbI;

CTPOUTb JIOTUYECKUE PACCYXJEHUS (MHAYKTUBHBIE, NEAYKTUBHbIE, [0 aHAJOIHH),
BBISBJISATh 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATh CXEMHO-MOJIEIbHbBIE CPEJICTBA JUISl NIPE/ICTABICHUS CYIIECTBEHHbBIX CBSA3EH U
OTHOIIICHUN B M3Y4YaeMbIX OMOJOTUYECKUX OOBEKTaX, a TAaKKe MPOTUBOPEUMM Pa3HOTO Poja,
BBISIBIICHHBIX B PA3JIMYHBIX MH(POPMAIIMOHHBIX HCTOYHHKAX;

pazpabarbiBaTh IJIaH peHIeHHs MpoOieMbl C Y4€TOM aHalu3a HMEIOLIUXCS
MaTepUaIbHBIX U HEMAaTEPHUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBBI B JESTEIBHOCTb, OLIEHUBATh COOTBETCTBHUE PE3YyJIbTATOB IIEJISM,
OLICHMBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBAaTh W BBINOJHATH pPabOTy B YCJIOBUSX pEallbHOTO, BUPTYAJIbHOTO U
KOMOHMHUPOBaHHOT'O B3aUMOCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX IIPOOIIEM.

2) 6a30BbIe HCCIEI0BATENBCKHE TeHCTBUS:

BJIQJIETh HABbIKAMU Y4€OHO-UCCIIEI0BATEILCKOW U TMTPOCKTHOU JEATEIbHOCTH, HaBBIKAMH
pazpetieHusi mpodIeM, CIOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSITENIbHOMY TOUCKY METO/I0B
pEIICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHIO PA3IMYHBIX METOIOB TTO3HAHNS,

WCIONIb30BaTh Pa3NUYHBIE BHUJBI ACSITEILHOCTH 1O TIOTYYEHUIO HOBOTO 3HAHHS, €ro
WHTEPIPETAINH, MPeoOpa30BaHUI0 U TMPUMEHEHHUIO B YUEOHBIX CHUTYyaIUSX, B TOM YHCIIC MPHU
CO3aHUH YUEOHBIX U COIIMAIBHBIX TPOEKTOB;

(OopMHPOBATh HAYYHBIM THIT MBIIIJICHHS, BIIAJCTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMHU
MOHITUSIMA U METOJIaMU;

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIE 3a7a4il B 00pa30BATEIbHON JCATEIHHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISBJISATh TPUYUHHO-CIICJICTBEHHBIC CBS3M W aKTyaJM3UPOBATh 3a1ady, BBIJABUTATH
TUNOTe3y €€ pelleHHs, HaXOAUTh apTryMEHTHhI IS JIOKa3aTeIbCTBAa CBOMX YTBEPIKICHUH,
3aJ1aBaTh MapaMeTPhl ¥ KPUTEPHH PEIICHUS;

aHAIM3WPOBATh TIONYYEHHBIE B XOAE pEIICHHUS 3aJadd Pe3yJIbTaThl, KPUTHICCKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OIEHKY HOBBIM CHTYAIIUsIM, OIIEHUBATH MPUOOPETEHHBIN OIBIT;

OCYILIECTBIIAThH 1IEJICHANPABICHHBIN MOWCK MEpPEeHoca CPECTB U CIOCOOOB ACUCTBUS B
po(ecCHOHATLHYIO CPEy;



yMETh TEPEHOCUTh 3HAHUS B [O3HABATENbHYI0 U  MPAKTHYECKYl0 o00jacTu
KU3HEACATECIIBHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTe;

BBIJIBUTaThb HOBBIC WJEH, IPENIararb OPUIMHAJIBHBIC IOAXOABl U PEUICHUSA, CTaBUTh
Ipo0JIEMBI U 3a/1a41, JOIYCKAIOUIUE aJbTEPHATUBHBIE PEILICHNUS.

3) paGora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B Pa3IMYHbIX MCTOYHHMKAX MH(pOpMaIMu (Tekcre ydyeOHOro mocodus,
HAy4YHO-IIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsSX U CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALMIO pa3lIUYHBIX BHJIOB U (opM
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUNBOCTD;

(GbopMynMpOBaTh 3ampochl M NPUMEHSTh pa3iIM4YHbIE METOABI IIPU IMOUCKE U OTOOpe
O6uonornyeckoit nHGopMaIK, HeOOXOIUMOH /IJIs BHITIOJTHEHUS YYeOHBIX 3a/1a4;

pUOOpETaTh ONBIT HCIOJIb30BAaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTH,
COBEPUIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS PA3IMUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJbHYIO (OpPMY MpeACTaBIE€HUS OUOJOTHYECKOM
uHpopManuu (CXxeMbl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

UCIOJb30BAaTh HAYYHBIH S3bIK B KAauyecTBE CPEACTBA HpHU paboTe ¢ OHOIOrMYecKoi
uH(popMaLel: MPUMEHATh XUMUYECKUE, (PU3NYECKUE U MaTeMaTHYeCKUE 3HAKU U CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKJIATypy, MCIIOIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJaJleTh HAaBbIKAMM pAacllO3HaBaHWs W 3alUThl MHpOpMaLuM, HHOOPMAIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OBJ1ajieHHe YHUBEPCAILHLIMA KOMMYHHKATHBHBIMH J€iiCTBHSIMH

1) o6menne:

OCYILECTBIIATH KOMMYHHKAIIMU BO BCeX chepax KM3HHM, aKTHBHO YYacTBOBATh B JTHAJIOTE
WM JUCKYCCUH TI0 CYIIECTBY OOCYXKIaeMOM TeMbl (yMEHHE 3a/aBaTh BONPOCHI, BHICKA3BIBAThH
CY)KIE€HHs OTHOCHTEIBHO BBINOJIHEHUS MPEAJaraeMoil 3ajaud, Y4YUTHIBaTh HHTEPECHI U
COTJIACOBAHHOCTH MMO3ULUHI APYTUX YYaCTHUKOB JHANIOra WIN JUCKYCCUN);

pacro3HaBaTh HeBepOalbHBIE CPEICTBA OOINEHMS, MOHMMATh 3HAYEHHE COIMATBHBIX
3HAKOB, NPCANOCBIIIOK BO3HUKHOBCHUSA KOH(bHI/IKTHBIX CHTyaHHﬁ, YMETb CMATYATDh KOH(i)HI/IKTI)I 158
BECTH [IEPETOBOPBI;

BJIAACTH PA3JIMYHBIMHA CHOCO6aMI/I O6HI€HI/I$I nu B3aI/IMOI[eI\/'ICTBI/I5[, IIOHUMAaTb HaMCPCHUA
JPYTUX JIIOJIEN, MPOSBIIATH YBAXKHUTEIBHOE OTHOILIEHHE K COOECEIHUKY M B KOPPEKTHOM (opme
(GOpMyYIIMPOBATH CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOK TOYKY 3PEHHUS C HMCIIOJIb30BAHUEM SI3BIKOBBIX
CpEICTB.

2) COBMeCTHAs 1eSITeJIbHOCTD:

MOHUMATh U HMCIIOB30BaTh MPEUMYIIECTBA KOMAaHAHOM U MHIUBHUIYaIbHON pabOTHI MpH
pelieHnn OMOJI0rHYecKol MpobdieMbl, 000CHOBBIBATH HEOOXOJUMOCTh IPUMEHEHUS TPYMIOBBIX
¢dbopM B3aMOAEUCTBUS MPH PelICHUH y4eOHOM 3a1auu;

BBIOMpATh TEMAaTUKY M METO/bl COBMECTHBIX JEUCTBUU C Yy4ETOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOT0 4lI€Ha KOJUIEKTHBA,

MPUHUMATh L€ COBMECTHOM J1eATENbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH
JOEUCTBUS MO €€ JOCTM)KEHMIO: COCTaBIAThH IUIAH JEWCTBUM, paclpenciisaTh pojd € Y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4YeCTBO CBOETO BKJIA/1a M KAKJIO0TO YYaCTHHKA KOMaH/Ibl B OOl pe3ynabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeasaraTb HOBBIE IIPOEKTHI, OLICHUBATh WJEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;



OCYHICCTBIIATL MO3UTHBHOC CTPATCIHMYCCKOC IIOBCACHHUC B PaA3JIMYHBIX CHTYyallUdX,
MMPOABJIATH TBOPUYCCTBO U B006pa}KeHI/Ie, OBITh WHHUIMAaTHBHBIM.

OsByajeHne YHHBEPCAJIbHBIMH PeryJsiTHBHBIMH ACHCTBUAMM:

1) camoopranmn3anus:

UCIOJb30BaTh OMOJIOTMYECKUE 3HAHUS Ul BBIABICHUS MHPOOJEM M UX peIleHUs B
KU3HEHHBIX M YUE€OHBIX CUTYalHsX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1I€JIEBbIE U CMBICJIOBBIC YCTAHOBKU B CBOUX
JEHCTBUSX M IOCTYIKAaX 10 OTHOLICHHIO K >KMBOM IIPUPOAE, CBOEMY 3IOPOBBIO U 310POBBIO
OKPYXKarOIINX;

CaMOCTOSITENIHO OCYILECTBIISATh MO3HABATEIbHYIO AEATEIbHOCTD, BBIBIATH MPOOIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJadd B O0Opa30BaTEIbHOW JESITEIbHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITENIbHO COCTABJISITh [UIAH PELIEHUs IPOOJIEMbI C YUETOM UMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHU;

JlaBaTh OLIEHKY HOBBIM CHUTYalLUsM;

paciupsaTh paMKHM y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NPEATNIOYTEHUN;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 3a PELLCHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO M MPOSBICHUIO ILIMPOKOW HPYIUIMH B Pa3HBIX
00JacTsX 3HaHUH, IOCTOSIHHO TOBBIIIATH CBOI 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLCHKY HOBBIM CHTYallHsM, BHOCHTb KOPPEKTHBBI B JICSTEIbHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIAJICTh HABBIKAMU ITO3HABATEFHON peIeKCHN KaK OCO3HAHHS COBEPIIAEMbIX AEHCTBUI
Y MBICIIUTENBHBIX TPOIECCOB, UX PE3YJIBTATOB M OCHOBAHUH, HCIIOIB30BaTh MPUEMBI PeIICKCUH
JUTSL OLICHKU CUTYaI[iH, BBIOOpA BEPHOTO PELICHMUS;

YMETh OLIEHHBATh PUCKH U CBOEBPEMEHHO NMPHHUMATH PEIICHUS 110 HX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX [IPU aHAJIA3E PE3YIbTAaTOB JESATEIbHOCTH;

3) npuHsATHE CeOSl M IPYTHX:

IPUHUMATD ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U a@pTYMEHTHI IPYTUX IIPU aHAIHU3€E PE3yIbTAaTOB AEATEIbHOCTH;
MIPU3HABATH CBOE MPaABO U MPABO JPYTUX Ha OMIMOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYrOro YeJI0BeKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpenMetHbIe pe3ynbTaThl ocBoeHUs mporpammbl COO 1o Onosoruu Ha 6a30BOM YPOBHE
BKIIIOUAIOT crienupudeckue A yueOHoro npeamera «buonorusy HaydHble 3HAHUS, YMEHUS H
CTHIOCOOBI JecTBUH 1o OCBOCHHUIO, UHTEPIPETAAN
U TIpeoOpazoBaHUIO 3HAHUM, BUIBI JEATEILHOCTH 10 TIOTYYSHHIO HOBOTO 3HAHUS U IPUMEHEHHIO
3HaHUU B Pa3IMYHBIX y‘-Ie6HI)IX CUTyallusaX, a TaKXC B PCAJIbHBIX XW3HCHHBIX CHUTyalUAX,
CBS3aHHBIX ¢ Omomorueil. B mporpamme mpenaMeTHbIE pe3yabTaThl MPEICTaBICHBI MO TOJam
00yJeHUsI.

[IpenMeTrHbie pe3ynpTaThl OCBOeHUs ydeOHoro mnpenmera «buonorus» ¢ 10 knacce
JOJIKHBI OTPaXKATh:

C(OPMHUPOBAHHOCTb 3HAHUH O MeCTE M POJM OUOJOTMM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
Hay4HOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUICKUX U 3apyOeXHBIX YUEHBIX-ONOJIOTOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa [T PeLICHUS KU3HEHHBIX 33/1a4;



YMEHHE PaCKPBIBATh COJEpKaHUE OMOJOTUIECKIX TEPMUHOB M TIOHATUMN: KU3Hb, KJIETKA,
opranusM, Merabosm3M (OOMEH BEIIECTB M IPEBpAIlCHHE JHEPTUH), TOMEOCTa3
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIIPOM3BEJIECHUE
(penpoaykuusi), HaCJIeACTBEHHOCTh, HK3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3jararb OWOJIOTMYECKHE TeOpHH (KIETOYHAas, XpPOMOCOMHas, MYyTallMOHHas,
IEHTpaJbHAs JIorMa MOJEKYsipHOW Ouosorun), 3akonbl (I. Mengens, T. Moprana, H.
WM. BaBunoBa) u yuaeHus (0 MEHTPaX MHOTOOOpa3us U MPOUCXOXKICHHS KYIbTYpHBIX pacTeHuii H.
W. BaBuiosa), onpeneisaTh TpaHUIbl MX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BIIQJIETh METOJAAMU HAYYHOTO MO3HAHMs B OMOJOTMH: HAOIIOJACHUE U OMHCAaHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3alus ¢ MPOBEICHHE OHOJIOrHYECKOro
HKCIIEPUMEHTA, BBIIB)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pE3YJIbTaTOB, HCIIOJIb30BAHHBIX HAyYHBIX IMOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHMU3MOB, OCOOCHHOCTH IPOIECCOB: 0OMEHa BEIIECTB U
MpeBpalleHus] YHEPruu B KIETKe, (POTOCHHTE3a, MIIACTUYECKOIO0 M IHEPreTUYeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OILIOJOTBOPEHUS, PAa3MHOKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opraHu3ma (OHTOTCHE3);

YMEHHUE MPUMEHATH MOIy4YeHHBIE 3HAHUS sl OOBSICHEHUST OMOJIOTHYECKUX TPOIIECCOB U
SIBIICHUH, 1151 IPUHATUS MIPAKTUUECKUX PELICHUI B MOBCETHEBHOM KU3HHU C IENIbIO O0ecTieueHust
0€30ITaCHOCTH CBOETO 3[0POBbS W 3/0POBBSl OKPYXKAIOIIUX JIOJEH, COONIOAEHUS HOPM
rPaMOTHOTO TMOBEACHHS B OKpYXKawolled MNPUPOAHON cpele, MOHUMaHHWE HEOoOXOIUMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NI palrOHAJIbHOTO
MPUPOIONOIB30BAHUS;

YMEHHE peuiaTh 3JE€MEHTapHble TEHETUYECKHE 3aJauyd Ha MOHO- U JIUTHOpHAHOE
CKpeIlIMBaHKe, CIETUNIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTHOPUTHOTO CKPEUTUBAHUS
JUISL TIpe/ICKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMOIHATH Ja00paTOpHbIe U MpakTU4YecKue paboThl, COONIOAATh MpaBUia MpH
pabote ¢ yueOHBIM U JIa0OPATOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OIICHHBATh W HHTEPIPETUPOBATH MH(POPMAIUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW MH(OpMaNNK, HAYYHO-TIONYSPHBIE MaTEepPHUalbl), ITHUECKUE ACTIEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJI0TUHU, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCBMEHHbIE M YCTHBIE COOOLIEHHs, 00001mas
OMOJOTMYECKYI0O HMHPOpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN anmnapaTt OMOJIOTHH.

[IpenmetHble pe3ynbTaThl OCBOEHHUs ydyeOHoro mnpeamera «buomnorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe U PONU OMOJOTMHM B CHCTEME HAy4YHOTO 3HAHHS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOIN €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAYYHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeLeHUs )KU3HEHHbIX 3a/1a4;

YMEHHUE PpacKpbIBaTh COJAEp)KaHUE OWOJIOTHYECKUX TEPMHHOB U TOHATHH: BHJ,
nomynsiysi,  TeHO(GOHH,  OSBONIONMS,  ABWXKYIIME  Ccuibl  ((akTOpbl)  HBOJIOLUU,
IpUCIOCOOICHHOCTh OPraHW3MOB, BHJI000pa30BaHUE, JKOJIOTHYEcKHe (DaKTOpbI, HKOCUCTEMA,
OPOAYLUEHThl, KOHCYMEHTbI, pEeAYLUEHThl, IeNH MHTaHUs, JKOJIOTUYECKas MNUpaMHJa,
6uoreoreHo3, onocgepa;

yYMEHUE u3jaraTb Ouojorudyeckue Teopuu (dBomtonuoHHas Teopus Y. [lapBuHa,
CHUHTETUYECKAasl TEOPHUsl SBOJIOLMHU), 3aKOHBI U 3aKOHOMEPHOCTU (3apoAbilieBoro cxojacrsa K.
M. bapa, yepenoBanus TJIaBHBIX HampasiieHW U nytei sBomonuu A. H. CeBepiioBa, yueHust o
6uocdepe B. U. Bepnajickoro), onpeaensTb rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;



YMEHHUE BIIQJIETh METOJAAMU HAYYHOTO MO3HAHMs B OMOJOTMU: HAOIIOJACHUE U OMHCAaHUE
KHUBBIX CHCTEM, IpPOLIECCOB M SBJIEHUH, OpraHu3alys M I[POBEJCHHE OHOJIOIMYECKOro
OKCIEPUMEHTA, BBIIBI)KEHUE THUIOTE3bl, BBISIBICHHE 3aBUCHMOCTH MEXIY HCCIEIyeMbIMH
BEJIMYMHAMH, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHMH,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BBIBOABI HA OCHOBAaHUHU TOJIYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIIEJATh CYIIECTBEHHBbIE IPHU3HAKK CTPOEHUS OMOJIOTMYECKUX OOBEKTOB!
BUJIOB, TMOMYJSIUI, MPOIYIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOTr€OIICHO30B U IKOCUCTEM,
OCOOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOHM  M3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpA,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, JEHCTBHS SKOJIOTMYECKUX (PAaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEILECTB U MTOTOKA SHEPIMH B 3KOCHCTEMAax, aHTPOIIOT€HHbIX U3MEHEHUI
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOpPOTa BELIECTB M OHOrC€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

YMEHHUE MPUMEHSATH MOJy4CHHbIC 3HAaHUS JUI OOBSICHEHUS! OMOJIOTMUYECKUX MPOLIECCOB U
SIBJICHUH, /ISl IPUHATUS IPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM XKHU3HH C LEJIbI0 00eCIeUeHUs
0€30MacCHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpPM
IPaMOTHOTO IOBEJEHHUs B OKpYXawolleil NpUponHON cpene, MOHMMaHUE HEOOXOIMMOCTU
UCTIOJIb30BaHUS JOCTIKEHHH COBPEMEHHOM ouonoruu Uit panroHaIHLHOTO
HIPUPOONOIb30BAHNUS;

YMEHHE pemarh 3JIeMEHTapHbIe OMOJIOTMYECKHE 3a/la4M, COCTABIATH CXEMBI IepeHoca
BEIIIECTB M SHEPIUU B SKOCUCTEMAX (LeNU MUTAHU);

YMEHHUE BBINIOIHATH JJAOOPAaTOPHBIE U MPAKTHYECKUE PadOThI, COOIIOAATh MpaBHUia MpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OICHWBATh M HHTEPIPETHPOBATH HH(GOPMAIHMIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHMUA W3 Pa3lIMYHbIX HCTOYHUKOB (CpeacTBa
MaccoBOi WH(pOpPMAIWK, HAYYHO-TIOMYJSIPHbIE MaTepualibl), pPacCMaTpPUBATh TIJI0OAIBLHBIC
HKOJIOTHYECKUE MPOOIEMbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE€ IHCbMEHHbIE M YCTHBIE COOOLIeHMs, 0000mas
OWonornyeckyro WHGPOPMANMI0O W3 HECKOJIBKMX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.



TemaTnueckoe IJIAHKPOBaAHME

10 KNIACC
Ne | HaumeHoBaHHE Pa3lenoB U KonuuecTBo 4acos OnextpoHHbIe (U(pOBHIE)
n/n TEM IIPOrpaMMBbI Bcero| Kontposnbasie | [IpakTnueckue 00pa3oBaTesbHbIC PeCypChl
paboThI paboThI
1 |buojorus Kak HayKa 2 0.5 bubmoreka [IOK
https://m.edsoo.ru/7f41c292
2 KuBble CHCTEMBI M UX 1 bu6mmoreka [JOK
OpraHu3aIHs https://m.edsoo.ru/7f41c292
3 [XuMHUYECKHI COCTaB U 8 1 bubmuorexa [JOK
CTPOEHUE KIIETKU https://m.edsoo.ru/7f41c292
4 PDKusHeneaTenbHOCTh 6 bu6mmoreka [JOK
KIICTKU https://m.edsoo.ru/7f41c292
S5 |Pa3MHOKEHHE U S 1 bubmuorexa [JOK
WH/IMBUIYaIbHOE https://m.edsoo.ru/7f41c292
pa3BUTHE OPTaHU3MOB
6 |HacneacTBEHHOCTh U 8 15 bubmuoreka [JOK
W3MECHYUBOCTD https://m.edsoo.ru/7f41c292
OpraHU3MOB
7 |Cenekuus OpraHu3MoB. |3 bubmmorexa [IOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
8 |Pe3sepBHOE Bpems 1 bubnunoreka [JOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO 34 |0 4
YACOB I10 [IPOIT'PAMME
11 KNACC
Ne |HaumeHoBaHUE pa3zienoB U KonuuectBo yacos OnexTpoHHbIE (IM(POBHIE)
n/n TEM NPpOrpaMMBI Bcero| Kontponbasie | [Ipaktnueckue 00pa3oBaTelbHbIC PECYpPChI
paboTHI paboTEI
1 [9BomronnoHHAas 9 1 1 bubmorexa [JOK
OuoJIoTHs https://m.edsoo.ru/7f41cc74
2  |BO3HUKHOBEHHUE H 9 1 0.5 bubmuorexa [JOK
pa3BUTHE KU3HU HA https://m.edsoo.ru/7f41cc74
3emuie
3 |Opranusmsl u S 1 bubnnoreka [JOK
OKpY’Karomias cpeaa https://m.edsoo.ru/7f41cc74
4 |CooOrmiecTBa 1 9 bubarorexka [JOK
9KOJIOTUYECKUE https://m.edsoo.ru/7f41cc74
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OnexTpoHHble (HUPPOBHIC)

Ne |HanmenoBanue paznesnos u KonmyecTBo yacoB
n/n TEM IIPOTrpaMMBbl Bcero| Kontponbasie | [Ipaktuueckue 00pa3oBaTesbHbIC PeCypChl
paboThI paboTEI
CUCTEMBI
S [Pe3epBHOE BpeMms 2 1 bubimoreka [JOK
https://m.edsoo.ru/7f41cc74

OBUIEE KOJIMYECTBO [34 3 25

JACOB I10
[TPOTPAMME



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

11

KJACC

Ne Tema ypoka KonmuecTBo yacoB [ara DnekTpoHHbIe U(POBHIE
/1 BceroKontponbabiel [pakTnaeckue M3y 1€HUA 00pa3oBaTelbHbIC PeCypChl
paboThI paboThI
1 |DBomrouus u metoasr |1 04.09  |bubGmmotreka IJOK
e€ n3ydeHus https://m.edsoo.ru/863ea20e
2 |Ucropust pa3BUTHUS 1 1 11.09.  |bubnmoreka LIOK
[IPEJICTABICHHUH 00 https://m.edso00.ru/863e9570
ABOJTIOLINU
3 MUKPO3BOJIIOIHS 1 18.09  Bubmmoreka IJOK
https://m.edsoo.ru/863e9cle
4 [omynsiuus KaK 1 0.5 25.09.  |bubmmoreka LIOK
HIIeMEHTapHas https://m.edso00.ru/863e99c6
eIMHUIIA BUJA U
HBOJIIOLIUH.
JlaGoparopras pabota
No 1 «CpaBHeHue
BUJIOB I10
MOpdosIorHUecKOMy
KPUTEPHUIO
S |[IBMOKyIIUE CUITBI 1 02.10  |buGmumoteka [IOK
(omemMeHTapHBIC https://m.edsoo.ru/863e9da4
(bakTOpBbl) SBOJIIOLIUU
6 |EctecTBennsii otoop |1 09.10  |buGmmoreka LIOK
1 ero (HopMeI https://m.edso0.ru/863e9ed0
7 |Pe3ynbTathl 1 0.5 16.10  |bubmmoteka LIOK
PBOJIOIINH: https://m.edsoo.ru/863e9fde
MPUCIIOCOOJIEHHOCTh
OpraHU3MOB U
BHU1000pa30BaHuUE.
JlaGopaTopHas pabora
Ne 2 «Onncanne
PUCIIOCOOTIEHHOCTH
opraHusma u eé
OTHOCHUTEJILHOTO
XapaKTepa
8 |HampaBnenus u mytu |1 23.10  |bubmmoreka LIOK
MaKpO3BOJOIHH https://m.edsoo.ru/863e9cle
9 |HeoOpatumocTtb 1 06.11
HBOJIIOLIH
10 Ucropus xku3nm Ha |1 13.11

3emMie 1 METOOEI €€



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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https://m.edsoo.ru/863e9c1e

No Tema ypoka KonuuectBo vacos Hara OnekTpoHHbIE HU(POBHIE
/1 Bcero|KonTponbubie|{lIpakTuyeckueH3y4CHIs|  00pasoBaTelIbHBIC PeCypChl
paboTsI paboThI
H3yUCHUS
11 Mumore3br 1 20.11  |bubmmoteka IIOK
[TPOUCXOXKICHHUS https://m.edsoo.ru/863ea5a6
YKU3HU Ha 3emMJie
12 |Pa3BuTHe *u3HK Ha |1 27.11  |bubmuoreka [IOK
3emiie o IpaM U https://m.edsoo.ru/863ea6be
epruoiamMm
13 |OcHOBHbBIE JTAIIbI 1 0.5 0412 |bubmuoreka [IOK
ABOJTIOIIAH https://m.edsoo.ru/863ea8bc
PacTUTEIILHOTO U
PKMBOTHOT'O MHUpA.
[IpakTnyeckas padora
Ne 1 «3yuenue
MCKOITAEMBIX OCTaTKOB
pacTEHUI U KUBOTHBIX
B KOJUICKIIHSIX)
14 |CoBpemenHnas cucrema |1 1112 |bubaunoteka [IOK
OpPraHUYECKOTO MHpPa https://m.edsoo.ru/863ea48e
15 Dpororus yemoeka |1 1 18.12  bubmuoteka [IOK
(aHTpOTIOTCHE3) https://m.edsoo.ru/863eac2c
16 |[IBroKyIIHE CHITBI 1 2512 |bubmmoreka [JOK
(paxTopsr) https://m.edsoo.ru/863ead44
aHTPOITOTeHe3a
17 |OcHoBHBIE CTATUU 1 08.01
DBOJTIOIUH YEIIOBEKA
18 |Yemoseueckue pacel 1 |1 15.01  |bubauoreka [IOK
MPUPOIHBIEC aTanTaIllK https://m.edsoo.ru/863eaea2
yeaoBeKa
19 |Pe3epBHBII YPOK. 1 22.01
O6o0mieHue o Teme
«BO3HUKHOBEHHE 1
pa3BUTHE KU3HHU HA
3emiie»
20 Dxonorus kak Hayka |1 29.01
21 |Cpenpt ooutanusi u - |1 05.02  |bubmuoreka [IOK

HKOJIOTHYECKUE
(baxTopsl

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



https://m.edsoo.ru/863ea5a6
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/11

Tema ypoxka

KonndaectBo 9acoB

Bcero

KontponsHbie
paboTEI

[IpakTrueckue
paboThI

Jara
M3y4EeHUS

OnekTpoHHbIE HU(POBHIE
o0Opa3oBaTebHbBIC PECYPCHI

22

AOuoTHUYECKHE
(hakTophI.
JlaGoparopnas pabota
Ne 3.
«Mopdodonoruueckue
0COOEHHOCTH
pacTeHU U3 pa3sHbIX
MECT OOUTAHHS.
JlaGoparopnas pabota
No 4. «BnusHue cBera
Ha POCT U Pa3BUTHUE
YEPCHKOB KOJICYCay»

1

0.5

12.02

bubnuoreka [JOK
https://m.edsoo.ru/863eb10e

23

buotuueckue GpakTopsl

[y

19.02

bubmuorexa [JOK
https://m.edsoo.ru/863eb348

24

DKOJIOTHYECKHUE
XapaKTEPUCTUKU

MO YJISLUH.
[IpakTuueckas padbora
Ne 2 «Iloncuér
[JIOTHOCTH IOMYJIALIAN
pa3HBIX BUIOB
pacTeHU»

0.5

26.02

25

Coo0mrecTBa
OpraHU3MOB —
OMOIIEHO3

04.03

bu6mmorexa [IOK
https://m.edsoo.ru/863eb46a

26

DKOJIOTUYECKUE
CHCTEMBI
(3K0CHCTEMBI)

11.03

bu6mmorexa [IOK
https://m.edsoo.ru/863eb46a

27

OcHOBHBIC TOKA3aTeIN
YKOCHUCTEMEL.
OKOJIOTUYECKHE
nupamupl. CBONCTBA
brkocucteM. Cykieccus

=

18.03

bubmmorexa [JOK
https://m.edsoo.ru/863eb5fa

28

[IpupoaHbIe
PKOCHCTEMBI

01.04

29

AHTpOHOFCHHBIC
OKOCHCTEMbI

08.04

30

buochepa —
riio0aapHas
YKOocHUCcTEMa 3eMIIA

15.04.

but6mmoreka [IOK
https://m.edsoo.ru/863ebb5e
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/11

Tema ypoxka

KonndaectBo 9acoB

Jara

Bcero

KontponsHbie
paboTEI

[IpakTrueckue
paboThI

U3y4EHUs

OnekTpoHHbIE HU(POBHIE
o0Opa3oBaTebHbBIC PECYPCHI

31

3aKOHOMEPHOCTHU
CYIIECTBOBAHHUS
ouocdepsr

1

22.04.

bubnuoreka [JOK
https://m.edsoo.ru/863ebd16

32

UenoBeyecTBO B
ounocdepe 3emnmn

29.04

33

CocymiecTBoBaHue
[PUPOJIBI U
4eJI0BEYECTBA

13.05

bu6nuoreka [IOK
https://m.edsoo.ru/863ebale

34

PesepBHBIN YPOK.
O00011IeH1E TEMBI
«Coo0b1iecTBa 1
DKOJIOTHYECKHE
CHUCTEMBI»

20.05

OBILEE KOJIMYECTBO

JACOB I10
[TPOTPAMME

2.5



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

YYEBHO-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

* buonorus, 10 xknacc/ [Tonomapéra M.H., Kopuunosa O.A., Jlomununa T.E.; mox
penakiueit [Tonomapéoii M.H., O01iecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
N3natensckuii ientp «t BEHTAHA-I'PA®y; AkiinoHepHOE 00IIECTBO
«3narensctBO «IIpocBenienre»

* buonorus, 10-11 knaccel/ Auapeesa H.Jl., O61iecTBO ¢ OrpaHU4EHHOI
otBeTcTBeHHOCThIO « MOl MHEMO3HA»

* buonorwus, 11 xnacc/ Ilaceunnk B.B., Kamenckwuit A.A., Pyomos A.M. u npyrue
/Tlon pen. ITaceunnka B.B., Akinoneproe obmectBo «31aTenbcTBO
«IIpoceemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. ITonomapesa 1.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 10 kiacc.
Metoaudeckoe rnmocooue.- M., Benrana - ['pad, 2019;

2. ITonomapesa U.H., Kopuuiosa O.A., Cumonosa JI.B. - buonorus. 11 knacc.
Metoaudeckoe nmocooue.- M., Benrana - ['pad, 2019.

3. Ilonomapera W.H. buonorus. 10 kimacc. Pabouas retpans. — M.; «BeHTaHa-

['pad».

4. ITonomapena W.H. buonorus. 11 knacc. Pabouas Tetpans. — M.; «Benrana-

['pad».

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
1. «Emunas xomiekius Ludposeix O6paszoBarenbHbIX Pecypcosy (http://school-

collection.edu.ru/).

N

. https://resh.edu.ru/subject/5/
3. http://ebio.ru/ - DnexTponHsbiil yueOHUK «bronorus».
4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kierok

5. http://biokhimija.ru/lekcii-po-biohimii.html - Gnoxumus

(o))

. http://evolution2.narod.ru/index.htm - sBosrorus

\‘

. http://nrc.edu.ru/est/r4/ - buonoruueckast KapTUHA MHpa

8. http://planete-zemlya.ru/ - [Tnanera 3emis



9. http://ecologysite.narod.ru/index.html - sxomorus

10. http://bio-nica.narod.ru/index.html - ononuka



