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IHHOACHUTEJIbBHASA 3AIINCKA

[Tpu pa3paboTke mporpaMmbl IO OMOJIOTUU TEOPETHUECKYIO OCHOBY JUIsl OTIPEACITICHUS IOIX0/10B
K (dopmupoBaHHIO coAepxkaHus ydeOHoro mnpenmera «buonorus» coctaBuiIM: KOHLENTYyajlbHbIE
nonoxxenuss ®I'OC COO o B3anM0O0OYCIOBICHHOCTH IIEJICH, COACPKaHMs, PE3yJIbTaTOB 00yUEHUS U
TpeOOBaHUI K YpPOBHIO TMOJTOTOBKH BBHIMTYCKHHUKOB, IOJIOXKCHHS 00 OONIMX MENsSX W MPHHIIMIAX,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHME CUCTEMBI CpEAHEro ob1ero oopasosanus B Poccuiickoit
®denepanu, a TAkKe MOJOKEHUS O crienuduke Onoaoruu, €€ 3Ha4eHUH B TO3HAHUH KUBOU IPUPOJIBI U
o0ecreueHnr CyIIECTBOBaHUS uejaoBeYecKoro oomiectBa. CoriacHO Ha3BaHHBIM IIOJOXKEHHSM,
OTIpeJIeJIeHbl OCHOBHBIE (DYHKIIUH ITPOrPAaMMBI 10 OUOJIOTUH U €€ CTPYKTYpa.

[IporpamMma mo Owonoruu AaéT MpEACTaBICHUE O IEeNsAX, 00 oOmiei crpaTeruu OOydeHWS,
BOCIUTAHMS U Pa3BUTHUSL OOy4arolIUXcs cpelcTBaMu yueOHoro mpenmera «buomnorusy», omnpexnenser
00s13aTeNbHOE MPEAMETHOE COJEp)KaHUE, €ro CTPYKTYpYy, pacmpeleieHHue Mo pa3iesiaM U TeMmaw,
PEKOMEHIYEMYIO 1OCIIE0BATENbHOCTh U3YUEHHsI yUeOHOro Marepraia ¢ Y4ETOM MEXIPEAMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKM OOpa30BaTEIbHOrO IIPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
o0y4arouxcs.

B mporpamme 1mo Ouooruu Takke YYUTHIBAIOTCA TpeOOBaHMS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM U TIPEAMETHBIM pe3ysibTaraM o0ydeHus B ((OPMUPOBAHUH OCHOBHBIX BUIOB Y4eOHO-
MO3HABATEIBHON JIEATETbHOCTH/YIeOHBIX JEHCTBUH OOYyJaromuXcs MO OCBOCHHIO COJACPKaHUS
Ouo0rn4Yeckoro oopazoBaHusl.

B nporpamme mno Ouonorum (10-11 xmaccel, 0a30BBIA YypOBEHB) pealu30BaH MPUHIIUI
MIPEEMCTBEHHOCTH B M3YYE€HUU OMOJIOTHH, Oiarogaps 4ueMy B HEH MPOCMaTPUBACTCS HAIPaBICHHOCTh
Ha pa3BUTHE 3HAHWM, CBSA3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAyYHOTO MHPOBO33PEHMUS,
[IEHHOCTHBIX OPUEHTAIINI JTHUYHOCTH, SKOJIOTUIECKOTO MBIIIJICHHS, TPEICTABICHUN O 3I0pOBOM 00pasze
KU3HU U OEpEXHBIM OTHOIIEHHEM K OKpYKarolel mpupoaHoi cpeze. [loaromy Hapsiay ¢ u3ydeHueM
0011e010JIOTMYECKUX TEOPUIA, a TAK)KE 3HAHUN O CTPOEHUU KUBBIX CUCTEM PAa3HOI'O paHTa U CYLUIHOCTU
OCHOBHBIX MPOTEKAIOIMX B HHUX I[POLIECCOB B IporpaMmMe IO OHOJIOTHH YJEIEHO BHHUMaHUE
KCIIO0JIb30BAaHUIO MOJTYYEHHBIX 3HAHUH B MOBCETHEBHOM KM3HU JJIs PEIICHUSI IPUKIIAIHBIX 33]1a4, B TOM
gyucne: TNpo(UIAKTUKA  HACJIENCTBEHHBIX  3a00JeBaHUIl  4YeloBEeKa, MEIUKO-TE€HETHYECKOTO
KOHCYJbTUPOBaHUs, OOOCHOBAHMS SKOJOTHYECKH IIeJIeCO00pa3HOro IMOBEACHUS B OKpYXKarolen
MIPUPOJHOM Cpelle, aHaIW3a BIUSHUA XO3AWCTBEHHOW [EATEIBbHOCTH YEJIOBEKa HAa COCTOSTHUE
MPUPOJHBIX U HMCKYCCTBEHHBIX 3KOCHCTEM. Y CHJIEHHE BHUMAHUA K NPHUKJIAJAHOW HANPaBIEHHOCTH
yuebHoro mnpeamera «buONOTHA» MPOAUKTOBAHO HEOOXOAMMOCTHIO O0ECNEYeHUs YCIOBUH MAJis
pelieHrs OAHOW W3 aKTyaJbHBIX 3aJad IIKOJIBHOIO OHOJIOTHYECKOTr0 OOpa3oBaHMs, KOTOpas
npenmnosaraer (GOpMUPOBaHHE Yy OOy4aroOUIMXcs CHOCOOHOCTH aJanTUpPOBAThCS K W3MEHEHUSIM
JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHe cpeaHero ooOmiero o0pa3oBaHUs 3aHUMaeT BakHoe MecTo. OHa
obecrieunBaeT popMUpOBaHUE y 00YUAIOIIMXCS MPEJACTABICHUN 0 HAYYHOW KapTHHE MUPA, PACITUPSIET
1 00001IaeT 3HaHUs O )KUBOW IpUpoOJIe, €€ OTINYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpraHMU3aIy U
OBOJIIOIIMM, CO3Ma€T VYCIOBUSL [JJIs: TIO3HAHUS 3aKOHOB KMBOW TPUPOIBI, (OPMUPOBAHUS
(YHKITMOHATTFHOW TPAMOTHOCTH, HABBIKOB 3JJOPOBOTO M O€30MacHOT0 00pasa )KU3HHU, IKOJIOTUYECKOTO
MBIIICHUSI, IEHHOCTHOTO OTHOIIEHHUS K )KUBOU MPUPOJIE U YETTOBEKY.

Bonbiioe 3HaueHne OMOJOTHS MMEET TakKe JJIsl PEelIeHHs] BOCIUTATENbHBIX U Pa3BUBAIOLIUX
3ajady  cpeAHero oOmiero o0pa3oBaHHWs, COLMATM3alMK oOydarouuxcs. I3ydeHue Ouosoruu
obecrieunBaeT yciaoBHS s (OPMUPOBAHUS  HMHTEIUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX U
MH(OPMALIMOHHBIX HABBIKOB, ICTETHMUECKON KYJIBTYphI, CIIOCOOCTBYET MHTErpalyl OUOJOTHYECKHX



3HAHUW C TPEACTaBICHUSAMHU M3 JPYrMX Yy4eOHBIX MPEIMETOB, B YAaCTHOCTH, (U3UKH, XUMHHU U
reorpadgun. Ha3BaHHbBIE MMOJIOKEHUS O MPEIHA3HAYEHUN YIeOHOTO mnpeaMera «BHoIorHs» COCTaBHIN
OCHOBY JUIsl OIIpENENeHHUs] MOAXOAOB K OTOOPY M CTPYKTYpUPOBAaHUIO €ro COJEp)KaHus,
MPEJICTaBJICHHOI0 B IPOrpaMMe Mo OMOJIOTHH.

Otb60p conepxanust yuyebHoro mnpeamera «buosorus» Ha 06a30BOM YPOBHE OCYIIECTBIIEH C
MO3UIHK KYIbTYPOCOOOPA3HOTO MOIX0a, B COOTBETCTBUHU C KOTOPBIM O0YYaIOIIHECs TOJKHBI OCBOUTh
3HaHUS U YMEHHA, 3HAUYUMbIe JUIi (OPMHPOBAHUS OOLICH KyJIbTYpHl, ONpEACISIOMNE aJeKBATHOE
MOBE/ICHUE YEJIOBEKa B OKPY>KaIOLIEi MPUPOIHON cpefie, BOCTPEOOBAHHBIE B MOBCEAHEBHON JKU3HU U
MpakTU4YecKor aearerabHocTu. Ocoboe MecTo B ATOW CHCTEME 3HAHUW 3aHUMAIOT DJIEMEHTHI
COJIep>KaHusl, KOTOpBhIE CIy’)KaT OCHOBOM Juisi (OPMUPOBAHUS TPEACTABICHUN O COBPEMEHHOU
eCTeCTBeHHO-HaquOﬁ KapTUHC MHpPa W HOCHHOCTHBIX OPUCHTALUAX JIMYHOCTU, CHOCO6CTBYIOH_II/IX
ryMaHU3aluyd OMOJIOTHYECKOro 00pa3oBaHusl.

CtpykTypupoBaHHe coAepKaHMs y4eOHOro Marepuaja B MporpaMme IO OHOJIOTHH
OCYIIECTBIICHO ¢ YYETOM NMPUOPUTETHOTO 3HAUCHUS 3HAHUA 00 OTIUYHTEIHLHBIX OCOOCHHOCTSIX YKUBOU
IIPUPO/IbI, O €€ YPOBHEBOM OpraHU3al[MH U 3BOJIOLUU. B COOTBETCTBUHU € 3TUM B CTPYKTYpE Y4EOHOTO
npeamera «buonorus» BbLAEIEHBI CIEAYIOUIME COJep)KaTelibHble JIMHUM: «bHonorus Kak Hayka.
Metoasl HaydHoro mo3HaHus», «Kierka kak Ouonormyeckas cucreMay, «OpraHusMm Kak
Omosorndeckasi cucreMay, «CucreMa U MHOTOOOpa3ue OPraHMYECKOro MHUpPay, «IBOJIONHS JKHUBOU
MIPUPOJIBIY, «IKOCUCTEMBI M IPUCYIIIHE UM 3aKOHOMEPHOCTH.

Lenp wusydyenuss yuebHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJIAJCHUE
O0Oy4aloIUMUCS 3HAHUSIMA O CTPYKTYPHO-(DYHKIIMOHAJIBHON OpraHM3alliH >KUBBIX CHUCTEM Pa3HOIO
paHra u npuoOpeTeHrne YMEHUN HCIOJIb30BaTh 3TH 3HAHUS JUISl TPAMOTHBIX JEUCTBUN B OTHOIICHUH
0OBEKTOB JKUBOI MTPUPOJIBI M PEIICHUS PA3TMYHBIX KU3HEHHBIX TPOOIeM.

Hoctuxkenne 1end wu3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
o0ecrneunBaeTcs peleHueM CIeAyomuX 3a1ay:

OCBOCHHE OOYYaIOIIUMHCS CUCTEMbl 3HAHMM O OUOJOTHYECKUX TEOPHUSAX, YUCHHSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, MPaBHIaxX, CIyXKalluX OCHOBOM JUIsi pOpMUpPOBAaHUS MPEACTABIECHUN O
€CTeCTBEHHO-HAYYHON KapTHMHE MHUpPa, O METOJaX HAay4yHOTO MO3HaHUSA, CTPOCHHHM, MHOTOOOpa3uu U
OCOOCHHOCTSIX JKMBBIX CHCTEM PAa3HOTO YPOBHS OpraHW3allu{, BBIIAIOIIUXCS OTKPBITHSIX U
COBPCMCHHBIX UCCIICAOBAHUAX B 6I/IOJ'IOFI/II/I;

dbopmupoBaHre y OOyYarOmIUXCS TO3HABATENbHBIX, WHTEIUICKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B Mpollecce aHAIK3a JAHHBIX O MYTSIX Pa3BUTHUS B OMOJOTHH HAyYHBIX B3TJISA0B, UACH U
MOJXO0JIOB K MU3YyYEHHMIO )KUBBIX CUCTEM PA3HOI0 YPOBHS OpraHHU3allMH;

CTAaHOBJICHHE Yy OOydarommxcs OOmeld KyIbTyphl, (DYHKIIMOHAIBHONW TPAaMOTHOCTH, PAa3BUTHE
YMEHHH 00BACHATDH U OIIEHUBATD SBJICHUS OKPYKAIOLIET0 MUPa KUBOM MPUPOIBI HA OCHOBAaHUH 3HAHUM
Y OTIBITA, MOJIYYEHHBIX TIPU U3YYEHUU OMOJIOTHUH;

(dbopMupoBaHHe Yy 00YyJarOIIUXCSl YMEHHH HILTIOCTPUPOBATh 3HAUCHHE OMOJIOTUYECKUX 3HAHUH B
HpaKTI/IquKOI\/’I ACATCIIBHOCTH YCJIOBCKA, Pa3BUTHUHU COBPEMCHHBIX MCAUIUHCKUX TEXHOJOTHH H
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOSXKIEHHOCTH B BO3MOXXHOCTH TO3HAHUS YETOBEKOM KHBOW TPUPOJIBI,
HEe00X0IMMOCTH OEpe’KHOTO OTHOIICHHUS K HeH, COONIOACHUS JTUYECKUX HOPM TIPU MPOBEACHUU
OMOJIOTMYECKUX UCCIIEOBAHUM;

OCO3HAaHHUE II€CHHOCTH OMOJIOTMYECKUX 3HAHUKI IJid  TOBBIIMICHUA YPOBHA YKOJIOTHYECKOMI
KYJIBTYpBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,



MPUMEHEHHE TPHOOPETEHHBIX 3HAHUH W YMEHHA B TIOBCEAHEBHOW JKM3HU JUIA OICHKH
MOCTIC/ICTBUI CBOEH NEATENLHOCTH M0 OTHOILICHHUIO K OKpYKalolIel cpese, COOCTBEHHOMY 370POBBIO,
o0ocHOBaHUE U cOOMI0IeHUE Mep MPODUITAKTUKY 3a00I€BaHUH.

B cucreme cpemnnero o6miero ooOpasoBanusi «buonorus», m3ydyaemas Ha 0a30BOM YpPOBHE,
SBIISICTCS  00S3aTENIbHBIM  YYeOHBIM TPEIMETOM, BXOISIIMM B COCTaB IPEAMETHOH OO0JIACTH
«EcTecTBeHHO-HAYYHBIC ITPESIMETHI.

s u3ydenusi Ouosiorud Ha 0a30BOM ypOBHE CpEAHEro o0Imero odpa3zoBaHUs OTBOAHUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Heneno), B 11 kitacce — 34 vaca (1 yac B Hezerro).

COAEP)XAHUE OBYYEHUSA

10 KJIACC

Tema 1. Buosorusi kKak Hayka.

buomornss xak Hayka. CBs3b OHOJOTMHM C OOINECTBEHHBIMH, TEXHHUECKUMH H JPYTUMH
€CTCCTBCHHBIMU HaykKamu, (uiocodueii, STUKOH, AICTETHKOW M TmpaBoM. Ponbs Owonoruum B
(dhopMUPOBaHUH COBPEMEHHOM Hay4YHOU KapTUHBI Mupa. CucTeMa GMOTOTUYECKUX HAYK.

MeToapl MO3HAHUS SKUBOM MPUPOABI (HAOMIOIEHUE, SKCIEPUMEHT, OMHMCaHUEe, W3MEpEHHeE,
Kiaccu(uKanus, MOCITMPOBAHNE, CTATHCTUYECKAss 00padOTKa JaHHBIX ).

JdemoHcTpaumnu:

[Hoptpetsr: Y. Hapeun, I'. Menaens, H. K. Konbuos, . Yorcon u ®@. Kpuk.

Tabnuis! u cxeMbl: «MeTo bl TO3HAHUS KUBON TPUPOIBD.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

[Ipaktnueckass pabora Ne 1. «lcnonp3oBaHue pas3iIMyHBIX METOAOB NpPU H3YYEHHUU
OMOJIOTHYECKHX O0OBEKTOBY.

Tema 2. ’KuBble cucTeMbl U MX OPraHU3aI M.

Xusblie cuctembl (OMOCUCTEMBI) Kak IIpeaMeT u3ydyeHus Ononoruu. OTaudne )KUBbIX CUCTEM OT
HEOPraHWYECKON TPUPOIBI.

CaoiicTBa OMocucTeM U UX pazHOOOpasue. YPOBHH OpraHU3alMd OMOCUCTEM: MOJIEKYJISPHBIM,
KJIETOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, MONYJISIUOHHO-BU0BOM, 3KOCUCTEMHBIN
(ObuoreoneHoTHYECKUIT ), OHMOChHEPHBIN.

JdemoHcTpaumnu:

Tabnuue! u cxembl: «OCHOBHBIE TPU3HAKH KHU3HU», «Y POBHU OPTaHU3ALMH KUBOH IPUPOIBI».

O6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XuMHUYECKHUI COCTAB M CTPOCHUE KJIECTKH.

XUMHYECKUH COCTaB KIETKH. XUMUYECKUE 3JIEMEHTHI: MaKpPOAJIEMEHThI, MUKpO3JIeMeHThI. Bona
U MUHEpaJIbHBIE BELIECTBA.

@DyHKIIUN BOABI 1 MUHEpAJIbHBIX BeleCTB B KieTke. [logaepkanue ocMoTHueckoro 6anaHca.

benku. CoctaB u ctpoeHue 0enkoB. AMHHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHnMmble u
3aMEHUMBIC AMHUHOKHCIOTHI. AMHUHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYPBI O€IKOBOW MOJIEKYJIbI
(mepBUYHas, BTOpUYHAs, TPETUYHAs M YETBEPTHUHAs CTPYKTypa). XHMHUYECKHE CBOHCTBA OEIKOB.
buonornueckue pyHKINN OEIKOB.

®epMeHThl — Ouonoruueckue Karaimuzatopel. CTpoeHue (epMmMeHTa: axKTHUBHBIM LIEHTD,
cyoctparHas cneunduunoctsb. Kodepmentsl. Buramunbl. OTinnuus GepMEeHTOB OT HEOPraHMYECKHX
KaTaJanu3aTopoB.

YrneBoabl: MoHOcaxapuibl (TJIOKO3a, pubo3a M Ae30KcHpuOo03a), aucaxapuibl (caxaposa,
JIAKTO3a) U MoMcaxapuasl (Kpaxmai, TITMKOTeH, 11eJUTi0103a). bruomornueckue GyHKIIUN yTIIEBOIOB.



Jlunuaer: Tpuriauepuabl, dhochonmunuapl, crepounbl. ['uapodunbHO-THAPOGOOHBIE CBOMCTBA.
buonornueckue ¢ynkuuu nunuaoB. CpaBHEHHE YIIIEBOJOB, OCIKOB M JIMIHIOB KaK HCTOYHUKOB
SHEPrUH.

Hyxkneunossie kucnotel: JIHK um PHK. Hykneoruabl — MOHOMEpBI HYKJIEHHOBBIX KHCIOT.
Crpoenue u ¢pynknuu JIHK. Ctpoenue u dyakuun PHK. Buast PHK. AT®: crpoenune u pyHKIMH.

[uTonorus — Hayka o kierke. Kinerounas Teopust — npumep B3aUMOACUCTBUS UACH U (PaKTOB B
HAy4YHOM I103HAHUU. MEeTO/1bl U3yUEHUS KIETKU.

Krnerka kak wnenoctHas skuBasg cuctema. OOmyMe NpU3HAKK KIETOK: 3aMKHYTas Hapy>KHas
MemOpana, moJiekyisl JIHK kak renernueckuit anmapar, cucreMa cuHTe3a Oenka.

Tumbl  kieTOK:  JyKapuoThyeckas U mpokapuoTuueckas. (OCOOEHHOCTH — CTPOCHHS
npokapuoTHyeckon kietku. Knerounas crenka Oaxtepuil. CTpoeHHE SyKapHOTHYECKOH KIIETKH.
OCHOBHBIE OTJIUYHS PACTUTEIBHOMN, )KUBOTHOM U TPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYPbl KJIETOK — KJIETOYHas CTEHKA, TJIUKOKAJIUKC, HX (YHKIUU.
[Ina3marnueckass wmemOpana, e€ cBoiictBa u ¢yHkuuu. lluTorurlasma wum  e€  OpraHoMBI
OpnnomeMmOpannbie opranouabl kietku: OIIC, anmapat ['onbmxu, snmszocomsl. IlomyaBTOHOMHBIE
OpraHou/ibl KJIETKH: MUTOXOHApPUHU, MiacTuabl. IIpoucxoxneHne MHUTOXOHJIpPUM W IutacTuia. Buubl
wiactus. HemeMOpaHHble OpraHOU/Ibl KJIETKU: pUOOCOMBI, KIIETOUHBIN LIEHTP, [IEHTPUOIH, PECHUYKH,
KryTUKU. OyHKIIMN OpraHoua0B KiIeTKU. BritoueHus.

SAnpo — perynstopHblii HeHTp kieTku. CTpoeHue sapa: siiepHas 000Ji0uKa, KapuoOILIa3Ma,
XPOMATHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIsann, M. llIneiaen, P. Bupxos, k. Yorcon, ®@. Kpuk,
M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammsl: «Pacnpenenenne XMuMUYECKUX 3JIEMEHTOB B HEKHUBOM IpUpone», «PacnpenencHue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOIE».

Tabmuis! u cxemsl: «lleproguueckas TabnuIla XUMHUUECKUX 3JIEMEHTOBY, «CTPOEHNE MOJIEKYIIbI
BO/bI», «buocunTes Oenkay, «CtpoeHne MoJeKyibl 6enka», «Ctpoenue gpepmenTtay, «HykinenHoBble
kucnotel. JITHK», «Ctpoenne monekynsr AT®», «CTtpoeHne 3ykapuoTHUeCKOl KiIeTkn», «CTpoeHune
KUBOTHOUM KJIETKN», «CTPOCHHE PACTUTEIBHOU KIETKH», «CTpoeHHE MPOKAPUOTUYECKON KIIETKW»,
«CTpoeHue syipa KIeTKW», «YTIeBOAb», «JIUmuas».

OGopynoBaHue: CBETOBOM MHKDOCKON, O0OpylOBaHME [JIi NPOBEACHHA HAOIIOJCHUI,
U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl paCTUTENbHBIX, dKUBOTHBIX U OaKTepHaIbHBIX KIETOK.

JlaGoparopHble U NpaKkTUYecKue padoThbl:

JlaGoparopHast pabora Ne 1. «3yueHue kataauTHUECKON aKTUBHOCTH (DepMEHTOB (Ha mpumepe
aMmIIa3bl WIH KaTamasbl)y.

JIaGoparophas pabota Ne 2. «M3yueHue cTpoeHHs KJIETOK PaCTeHUH, )KUBOTHBIX U OaKTepUil oA
MHUKPOCKOIIOM Ha F'OTOBBIX MUKpOIIpenaparax U X OIMUCaHHEe».

Tema 4. ’KuzHenesiTeJIbHOCTh KJIETKH.

OOmMeH BermiecTB, WM MeTaOOIU3M. ACCUMMIIAIMA (IUIACTUYECKUN OOMEH) M JMCCUMMIISAINA
(oHepreTHyeckuii 0OMEH) — IBe CTOPOHBI €AMHOTO Ipolecca MeTadomu3Ma. Posb 3aKOHOB cOXpaHEeHUs
BELIECTB U SHEPTUHU B IOHUMaHUU MeTalboIn3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOPHBIN U reTepoTpodHbIif. Pons pepMeHTOB B 0OMEHE BellecTB
U TIPEBPAIIICHUH SHEPTUU B KIIETKE.



dortocunTe3. CBeToBas u TeMHOBas ¢a3bl porocuHTesa. Peakiuu porocuuTesa. IHPeKTHBHOCTD
¢dorocunTesa. 3HaueHue GPOTOCHHTE3A ISl )KU3HU Ha 3emiie. BiusHue ycnoBuit cpeabl Ha GpoTocHHTE3
U CIIOCOOBI MOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTEe3. XEeMOCHUHTE3UpYIole OakTepuu. 3HAYeHUE XEMOCHHTE3a JUIsl dKU3HU Ha 3eMile.

OHepreTuyeckuii oOMeH B KieTke. PaclieruieHue BelecTB, BBIACICHME U aKKyMYJIUPOBaHHE
SHEPIuu B KJETKe. DTambl sHepreTuueckoro oomena. ['mukonus. bpoxxenue u ero Buabl. Kucinopoanoe
OKHCIICHHE, WIM KiIeToyHoe eixanue. OkuciaurensHoe ¢dochopunupoBanue. DpHEeKTHBHOCTH
HHEPreTUYECKOro 0OMeHa.

Peakiiun matpuunoro cunrtesa. I'enernueckas nadopmanus u JJIHK. Peanuzanus renernueckoi
nHpopManuy B KIeTKe. | eHeTuYecKuii Ko 1 ero cBoiicTBa. TpaHckpunuus — MaTpuuHbiid cunte3 PHK.
Tpancnsius — OuocunTe3 Oenka. Jransl TpaHcasnuu. KogupoBanue aMuHOKUCIIOT. Ponb pubocom B
O6uocuHTe3e Oenka.

Heknerounsie (opmbl xku3Hu — Bupychl. Mcropust otkpeitus BupycoB (/. 1. MBanoBckuit).
OcoOeHHOCTH CTPOCHHS M )KMU3HEHHOTO IIMKJIAa BUPYCOB. bakTepuodaru. bonesnu pacreHuii, 5)kKUBOTHBIX
M YeJOBEKa, BBI3bIBaeMble BHpycamu. Bupyc mmmyHoneduumra uenoBeka (BUY) — Bo3Oynutens
CIIMda. OOpatHas TpaHCKpUIILUS, peBepraza U HHTerpasa. llpodunakThka pacnpocTpaHeHUs
BUPYCHBIX 3a00JI€BaHUH.

JdemoHcTpaumnu:

IToptpersr: H. K. Konsuos, . 1. iBanosckui, K. A. Tumupszes.

Tabmuuel u cxemsl: «Tunel nuranus», «Metaboauzm», «MUTOXOHIPU», «IHEPreTUUECKUM
obmen», «Xnopomiact», «®otocunres», «Ctpoernne JIHK», «Ctpoenue n GpyHKIHOHUPOBAHUE T€HAY,
«Cunre3 6enkay, «I'enerrnueckuii koay, «Bupycs», «bakreprodarn», «CTpoeHHe 1 )KU3HEHHBIN UK
Bupyca CIIN/1a, Gakrepuodarar, «Pemnukauus JHK».

Ob6opynoBanue: mojenu-anminkauu «Y asoenue JJHK u tpanckpumniusy, «buocunres 6enkay,
«CtpoeHue KiIeTkn», Moeinb cTpykTypsl JJHK.

Tema 5. PasMHoKeHUe U MHANBUHAYaJbHOE Pa3BUTHE OPTraHU3MOB.

KreTounslii iy, niau ;ku3HEeHHbIN UK KIeTKu. aTepdasa u mutos. [Ipouecchl, nporekatoniye
B uHTep(aze. Perummkanus — peakuus marpuyHoro cunresa JJHK. Ctpoenue xpomocom. XpoMOCOMHBIH
Habop — kapuotun. JIMMJIOWAHBIM W TalmJOUIHBIE XpPOMOCOMHBIE HAOOpPHL. XpOMAaTHIbI.
[uTonornyeckue OCHOBBI Pa3MHOKEHUS U MH/IMBUYyaJIbHOTO PAa3BUTHS OPraHU3MOB.

Henenue knetku — muto3. Craguum muto3a. lIporeccsl, mpoucxosiye Ha pa3HbIX CTATUSAX
MUTO3a. bruonorndyeckuil cMbICII MUTO3a.

[Iporpammupyemasi rudesb KJIETKU — aloITo3.

@®opMbl pa3MHOXKEHHUS OpPraHU3MOB: Oecrosoe M mojoBoe. Buabl Oecnosoro pa3MHOXKEHHUS:
JIelIeHue HaJBOe, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX, CIHOpPOOOpa3OBaHUE, BETeTaTUBHOE
pa3MHOkeHHe. MIcKyccTBEHHOE KJIOHUPOBAHHUE OPraHU3MOB, €r0 3HAYEHHE ISl CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIOI0ro.

Meiio3. Ctaguu meito3a. [Ipoueccsl, npoucxoasume Ha cTagusax Meiosa. [loBenenue xpomocom
B Mero3e. KpoccnHrosep. buomorndeckuil CMbIC M 3HAYEHHE MEHO03a.

I'ameTorenes — mporecc 00pa3oBaHUS IOJIOBBIX KIETOK y KHUBOTHBIX. IloJIOBBIE »Kene3bl:
CeMEHHUKM U sMyHUKH. OOpa3oBaHME M pPAa3BUTHE IOJOBBIX KIETOK — rameT (CHepMaTO30uj,
SHIIeKJIETKA) — criepMaToreHe3 U oBorene3. OCOOEHHOCTH CTPOEHHUS SHUIIEKJIETOK U CIIEpMaTO30U/IOB.
OmnonorBopenue. [lapreHorenes.

WupuBuayansHoe pa3BuTHE (OHTOreHe3). OMOpHOHANIbHOE pa3BUTHE (IMOpHOreHe3). DTarlbl
SMOPHOHAIILHOTO DPA3BUTHS y TO3BOHOYHBIX KHMBOTHBIX: APOOJIEHHE, TacTPYNSALUs, OpraHOTEHE3.
IToctamOpuoHaneHOE pa3BUTHE. THIBI MOCTAMOPHOHAIBHOTO pa3BUTHS: MpPsAMOE, HENpsIMOe



(muuHoYHOE). BimstHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIOCOOHBIC BBI3HIBATH
BPOXIEHHBIE YPOJICTBA.

Poct u pasButue pacteHuil. OHTOreHE3 IBETKOBOTO PACTEHHUS: CTPOCHUE CEMEHHU, CTaJUU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuupr 1 cxembl: «DopMbl pPa3sMHOXKEHUS OPraHU3MOBY, «JIBOMHOE OIUIONOTBOPEHUE Y
IIBETKOBBIX pAcCTeHU», «BereraTMBHOE pPa3MHOXKEHUE DPACTCHMI», «JleneHue KieTku OaxTepuii»,
«CTpoeHue MOJIOBBIX KJIETOK», «CTpoeHue XpoMocombly, «Knetounslii mukin», «Pemmukanus JJHK»,
«Muro3sy, «Melio3», «lIpsmoe n HenpsiMoe pa3BUTHEY, «]'aMEeTOreHe3 y MIIEKOITUTAOLIUX U YETI0BEKay,
«OCHOBHBIE CTAaJ U OHTOTECHE3a.

O6opynoBaHue: MHKPOCKOM, MHUKpompenaparsl  «CrnepMaTo30ubl  MIICKOIHUTAIOIIETOY,
«inekierka miekonuTaromero», «KapuoknHes B KIETKax KOpEIIKa JIyKa», MarHUTHas MOJENb-
anruiikanus «Jlenenue kietku», moaens JIHK, moaens Merada3zHoi XpOMOCOMBI.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JlabopaTopHas pabotra No 3. «HaGmromeHue MUTO3a B KJIETKaX KOHYMKA KOpeEIIKa JykKa Ha
TFOTOBBIX MUKPOIpENapaTax».

Jlaboparopuass pabota Ne 4. «/3ydyeHHe CTpPOEHHS IIOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax.

Tema 6. HaciencTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[IpenmMer u 3apauu reHeTuku. Mcropust pa3BUTHsS TeHeTUKH. PoJb HUTONOTMU U SMOPUOIOTHH B
CTaHOBJICHUH T€HEeTUKU. BKian poccuickux U 3apyOekHBIX YYEHBIX B pa3BUTHE F€HETHKU. MeToabl
TEHETUKH (TUOPHUIOJIOTUYECKUNM, IMTOTCHETHYECKUN, MOJCKYJISIpHO-TeHEeTHYeCKuit). (OCHOBHBIE
TeHETUYECKHE MOHATHUS. [ eHeThuecKasi CAMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKpEIIMBaHUN.

3aKOHOMEPHOCTH HACJTEIOBaHUS MPU3HAKOB, ycTaHOBJIeHHbIE . MenneneM. Monorubpuaxoe
CKpelllrMBaHue. 3aKOH eMHO-00pa3usi THOPUAOB MepBOTO MokosieHus. [IpaBuno noMmuHMpOBaHUS. 3aKOH
pacuieruieHus mpu3HakoB. [ unoresa unctoTel ramert. [losHOE U HEMOIHOE JOMUHUPOBAHHUE.

JuruOpugHoe  CKpeniuBaHue. 3aKOH  HE3aBHCHMOTO  HACIEJOBAaHUS  TMPU3HAKOB.
[{uToreHeTH4YeCKHEe OCHOBBI ~JUTHOPUIHOTO CKPEUIMBAHUS. AHAIM3UPYIOIIEe CKpeIlMBaHUE.
Hcnonb30BaHre aHAIM3UPYIOMIETO CKPEIIMBAHUS JIJIS ONIPEIeTICHHs TE€HOTUIIA OCOOH.

CuemieHHOe HacnenoBaHue npus3HakoB. Pabora T. Moprana mo CIETUIEHHOMY HacaeI0BaHHUIO
reHoB. Hapy1ieHue crierieHust TeHOB B pe3yJIbTaTe KPOCCHHTOBEpa.

XpOMOCOMHas TEOPHs HACIEICTBEHHOCTH. [ eHeTHUecKne KapThl.

I'enetnka moma. XpoOMOCOMHOE OIpeAeNeHre Moja. AYTOCOMBbI U TOJIOBBIE XPOMOCOMBI.
['omorameTHBIC U reTepOoraMeTHbIE OpraHu3Mbl. HacienoBanne npru3HaKoB, CIETUICHHBIX C TIOJIOM.

N3menunBoCcTh. BHabl M3MEHYMBOCTH: HEHACIICJCTBEHHAs] W HACIEJACTBEHHas. Poib cpenbl B
HEHACJICJICTBEHHOW  W3MEHYMBOCTU.  XapaKTEepUCTUKAa  MOAM(PHKAIIMOHHON  HM3MEHYHMBOCTH.
Bapuannonnsiii psing u BapuanuoHHas kKpuas. Hopma peakuuu mnpusnaka. KonmdecTBeHHbIE U
KaueCTBEHHBIC MMPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (DUKAITMOHHON N3MEHUYHNBOCTH.

HacneacTBenHnas, niam reHOTUTTNYECKAst, U3MEHYUBOCTh. KoMOMHATHBHAS N3MEHYMBOCTh. Melio3
U TIOJNIOBOW TMPOIECC — OCHOBa KOMOWHATUBHOW W3MEHYMBOCTU. MYyTaIllMOHHAs W3MEHUYUBOCTD.
Knaccudukanus wmyranuii: reHHble, XPOMOCOMHBIE, T€HOMHBbIE. YacToTa W NPUYMHBI MYTAaIUM.
Myrtarennsle (akTopbl. 3aKOH TOMOJIOTMUECKHUX PsIOB B HacieICTBeHHOW u3MeHunBoctd H. U.
Basuiosa.

BuesigepHast HacIe€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka 4yenoBeka. Kapuorun uyenoBexka. (OCHOBHbIE METOJbl TE€HETUKH YEJIOBEKA:
TeHEATOTHYECKU, OJTU3HEIIOBBIN, IIMTOTCHETUICCKUN, OMOXUMHUYECKUN, MOJICKYISIPHO-TEHETUICCKUM.



CoBpeMeHHOE ompeJielieHHe TeHOTHINA: MOJIHOT€HOMHOE CEeKBEHHPOBAHMUE, T€HOTUIIHPOBAHKE, B TOM
yucie ¢ nomonisio ITI[P-ananu3a. HaciaencrBenubie 3a001€BaHus YeIOBEKa: F'eHHbBIC 00JIe3HU, 00JIC3HU
C HACJIEZICTBEHHOW MPEAPaCIION0KEHHOCTHIO, XPOMOCOMHBIE O0sie3HH. COMaTHUECKUE U TeHEPAaTHBHBIE
mytanuu. CTBOJIOBBIE KIETKHU. [IpHHIMIIBI 310pOBOTO 00pasa KU3HU, JUATHOCTUKH, TPODUITAKTHKU U
JIYeHUs  TIeHeTHYecKux  Ooje3Hell. Menuko-TeHeTHYecKoe  KOHCYJIbTUPOBAaHHME.  3HAUYCHUE
MEJIUILUHCKON T€HETUKH B MPEIOTBPAIICHUH U JICUCHUU TeHETHUECKUX 3a00JI€BaHU YeI0BeKa.

JdemMoHcTpanum:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne @pu3, C. C. UerBepukos, H. B. Tumodeer-PecoBckuii,
H. W. BaBuios.

Tabnuubl u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 [IUTOTEHETHYECKAass OCHOBAY, «3aKOH
paciieryieHusi W €ro IUTOTCHETHYeCKas OCHOBa», «3aKOH YHCTOTBHI ramer», «JlurubpumHoe
cKkpemiuMBaHue»,  «llurtonormueckre  OCHOBBI ~ JUTHOPUAHOTO  CKpeIlMBaHUA»,  «Meio3y,
«B3aumonelicTBue ayuienbHBIX T'e€HOB», «l'eHeTHueckue KapThl pacTEHUM, >KMBOTHBIX U UYEIOBEKay,
«['eneruka nonay, «3aKOHOMEPHOCTH HacJI€ZJOBAHHUS, CLIEIIJIEHHOTO € MoJoM», «KapruoTuisl yeaoBeka
Y KUBOTHBIX», «Buabl usMeHunBoctn», «MoaudukannonHas n3MeHIMBOCThY, «HacienoBanue pesyc-
bakTopay, «'eHeTuka rpymim KpoBu», «MyTallMOHHAs U3MEHYUBOCTD.

O6opynoBanue: Moaenu-anmummkanuun — «MoHoruOpuaHoe  ckpemuBanue», «HemomHoe
JOMHUHHUpOBaHHUE», «JlurubpuaHoe ckpemuBanue», «llepekp€cT XpoMOCOM», MHUKPOCKON H
MuKpornpenapar «/[pozodunay» (Hopma, myTaruu GopMbI KPBUTEEB U OKPACKH Tema), repoapuii «I'opox
IIOCEBHOM».

JlabGoparopHble U NpaKTHYecKue padoThbl:

JlaboparopHast pabora Ne 5. «/3ydeHwe pe3ylnbTaTOB MOHOTHOPHIHOTO W JUTHOPUTHOTO
CKPEIIMBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKPOIIPENapaTax.

Jlaboparopuass pabdora No 6. «l/3ydyeHue MoaupUKaMOHHOW H3MEHYUBOCTH, MOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBO».

JlabopaTtopHas pabota Ne 7. «AHanu3 myTtaruii y 1po30(ribl Ha TOTOBBIX MUKpOIIpEnaparaxy.

[IpaxTnueckas padora Ne 2. «CocTaBiieHHE U aHATIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesekunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka M MpPOIECC. 3apOKJICHUE CENeKUMH U AoMmecTtukanusa. Yuenue H. W.
BaBunoBa 0 1eHTpax TPOUCXOXKIEHUS M MHOrooOpasus KyJdbTYpHBIX pacteHuil. LleHTpbI
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, TOpOA, IITAMM.

CoBpeMeHHbIE METOIbI CeleKIIMU. MacCOBBIN 1 MHANBUAYAIbHBIN OTOOPHI B CENEKIIUN PACTeHUN
1 KUBOTHBIX. OlleHKa dKCTEpbepa. bin3KkopoAcTBEHHOE CKpeluBanue — MHOpUAUHT. YncTas JTUHMS.
CkpemmBaHue YUCTHIX JWHUU. ['erepo3uc, mnm rudpumHas cuia. HepoacTBeHHOE CKpelmuBaHUE —
ayrOpunuHr. OtaanéHHas rubpuausanus U e€ ycrnexu. VICKycCTBEHHBI MyTareHes W MOJydyeHue
MOJIMIIIOUIOB. JJOCTHKEHUS CENIEKIIMN PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kak OTpaciib MPOU3BOACTBA. ['€HHas WHXKEHEpUs. OTalbl CO3JAaHUS
pexombunantHoit JIHK u TpancreHHsix opranu3zmMoB. Kierounas unxxenepus. Knetounsle KyabTyphl.
MukpokioHanbHOE pa3MHOXKEHUE pacTeHuH. KnonupoBanue BBICOKOTIPOTYKTUBHBIX
CENIbCKOXO03SUCTBEHHBIX OPraHU3MOB. JKOJOTHYECKHE U dTHueckue mpodneMbl. [MO — reHeTnuecku
MOAU(DHUIIMPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

[Toptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabnuie! u cxembl: kapTa «LleHTpBI MPOMCXOXKIEHUS U MHOTOOOpa3usl KyJIbTYPHBIX PACTECHHII,
«[Topoapl AOMAIIHUX KUBOTHBIX», «CopTa KYIbTYpHBIX pacTeHui», «OTnanéHHas rudpugu3anus»,



«Pabotel akagemuka M. ®@. MBanoBay, «llomumnonaus», «O0bEKTH OMOTEXHOJIOTUKNY, «KileTouHbIe
KYJBTYpBI U KJIOHUpOBaHUE», «KOHCTpynpOBaHHE U MEPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MYJISDKU TJI0JIOB M KOPHETUIOAOB TUKUX (OPM U KYJIbTYPHBIX COPTOB PACTCHHIA,
repOapuii «CenbCKOX035HCTBEHHBIC PACTCHUS».

JlabGopaTropHble U NpaKTHYecKue padoThbl:

Okckypceusi «OCHOBHBIE METOAbl M JOCTHDKCHHS CEJEKIIMM pacTeHUH U SKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epMy, COPTOMCHBITATENBHBIA YYacTOK, B TEILIUYHOE
XO03SICTBO, J1a0OPAaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LICHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIMOHHAS ONOJIOTHS.

[IpennocslIku BOSHUKHOBEHHUS 3BOJIIOLUOHHON TEOPUHU. DBOJIIOLMOHHAS TEOpUs U €€ MECTO B
ouosiornu. BrnusiHIE SBOTIOIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CupnerenbcTBa 3BoJOLMU. [laneoHToNOrMYECKUE: MOCIEI0BATENIbHOCT IOSIBICHUS BUJOB B
[IAJICOHTOJIOTMYECKOI JieTonucH, nepexoaHslie ¢opmbl. buoreorpaduueckue: cXoJCTBO U pa3iuyune
¢dayH u Ga0p MaTepruKOB U OCTPOBOB.

DOMOpHOJIOTHUECKUE: CXOJCTBA M pa3jgMydsi SMOPHUOHOB pa3HBIX BHJOB MO3BOHOYHBIX.
CpaBHUTEIIbHO-AHATOMUYECKHUE: TOMOJIOTUYHbIE, aHAJIOTUYHbIE, PYAUMEHTAPHBIE OPraHbl, ATABU3MBI.
MonekyaspHO-OMOXMMUYECKHE:  CXOJCTBO  MEXaHM3MOB  HACJIEJCTBEHHOCTH U  OCHOBHBIX
MeTa0O0JINYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonuonHas teopus Y. JlapBuHa. IIpeanocbulki BOZHUKHOBEHHUS JapBUHHU3MA. J[BIOKyIIne
CHJIBI SBOJIIOLIMU BUAOB 1O JlapBuHY (M30BITOYHOE Pa3sMHOXKEHHE MPHU OTPAHUYCHHOCTH PECYPCOB,
HeolpeeéHHast U3MEHYUBOCTb, 60pb0a 3a CyILIeCTBOBAaHHE, ECTECTBEHHBIN 0TOOD).

Cunternyeckas Teopus Bostonuu (CTI) 1 e€ 0OCHOBHBIE OJIOKEHHUS.

Muxkposomtorus. [Tonmynsnus Kak eIMHUIA BUIa U 3BOJIOLUY.

JBuwxymue cuibl (paxTophl) SBONIONUM BUAOB B mpupojae. MyTallMOHHBIM Ipolecc u
KOMOWHATHBHAs U3MEHUMBOCTh. [lonysiinoHHbIe BOJIHBI U ipeiid reHoB. M3omsuus U MUrparus.

EcrecTBeHHbIH 0TOOp — HanpaBisomuil pakrop 3BoIrOIHH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT, OpraHU3MOB Kak pe3ynibTaT sBoytonuu. [Ipumepsl mpucnocoOiieHuit y
OpraHu3MoB. ApoMop(O3bI U UINO-aTANITAIINH.

Bun wu BugooOpazoBanme. Kputepunm Buma. OcHOBHBIE (OpMBI  BUA000pa30BaHMS:
reorpagpuueckoe, 3K0JI0rHYecKoe.

MaxkposBomtorusi. Dopmbl  3BOJIOLMU:  (pUIIETHYECKasl, TUBEPreHTHas, KOHBEpreHTHas,
napajuienpHas. HeoOpaTuMocTh 3BONTIOIUH.

IIponcxoxaeHue OT HecnelUalIu3upoBaHHBIX HpeakoB. IIporpeccupyromas cnenuann3anus.
AnanTuBHas paavanys.

JdemoHcTpaumnu:

[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. apeun, B. O. KoBanesckuii, K. M. bap, 3. ['ekkens,
®. Mroanep, A. H. Cesepios.

Tabnuupl u cxemsl: «Pa3BuTHE OpraHUYECKOro Mupa Ha 3emiiey, «3apOoJbIIIN MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «DopMbl OOpbOBI 3a cyllecTBOBaHUEY», «EcCTeCTBEHHBIM 0TOOPY,
«MHoroo0pa3ue copToB pacTeHuit», «MHorooOpasue TMOpOJ JKUBOTHBIX», «llomymsuny,
«MyTanoHHas W3MEHYMBOCTHY», «Apomopdosby», «Mamoamanramumn», «OOmas aereHepanusy,
«/IBmxymue cuibl 3BoionMny, «Kapra-cxema mapmpyra myremectsus Y. [lapsunay, «bopsba 3a



cymectBoBaHue», «lIpucnocobieHHOCTs oOpraHuzMoB», «leorpaduyeckoe BuA00Opa3OBaHUEY,
«DKOJIOTHYECKOE BUA000PA30BAHUEY.

Ob6opynoBanue: KOJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIO/I0B U CEMSIH,
kosekus «IIpuMepsl 3aIUTHBIX PUCIIOCOOIEHUH Y )KUBOTHBIX», MOJ1eNIb «OCHOBHBIE HAalPaBJICHU
IBOJIIOLIUMNY», 00BEMHAA MOJesIb «CTPOEHUE FOJIOBHOTO MO3I'a TO3BOHOUHBIX).

Buoreorpapuyeckas kapra Mupa, KOJIeKIus «PopMbl COXPAHHOCTH MCKOMAEMBbIX )KMUBOTHBIX H
pacteHuii», wmonens ammukanus «llepekpéct Xpomocom», BiaxHble Ipenaparsl «Pa3Butue
HacekoMoro», «Pa3BuTHe JArymku», Mukpomnpenapar «Jposoduna» (Hopma, Myrauuu (OpMbl
KPBLIbEB U OKPACKU TEJa).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGoparopnas padota Ne 1. «CpaBHeHue BHIOB 110 MOP(}HOIOTHIECKOMY KPHUTEPHION.

JIaGoparopHas padora Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOIO
XapakTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHe )KM3HU Ha 3emJie.

JloHayuHble IPECTABICHUS O 3apOXKIECHUU KU3HU. HayuHble TMIoTe3bl BO3HUKHOBEHUS KU3HU
Ha 3emiie: abuoOreHe3 W MaHCHepMUs. XUMHUYECKas BOJIIOLMSA. AGUOTeHHBIM CHUHTE3 OPraHUYeCKHUX
BEUIECCTB 13 HEOPraHMYECKHX. OKCIEPUMEHTAJIbHOE IOATBEPKIACHUE XMMHUYECKOH DSBOJIIOLMH.
Hauanbnbie staner 6uosnorndyeckoit sBomonuu. ['nnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp Y BO3HUKHOBEHHE NPOTOKJIETKU. [lepBble KileTkH 1 ux 3Bostonus. PopMUpOBaHUE OCHOBHBIX
I'PYII )KUBBIX OPraHU3MOB.

PasBuTHe xu3HM Ha 3emiie o spaMm u nepuonam. Karapxei. Apxeickas U IpoTepo30iCKas dpbl.
[Taneo3oiickass 3pa u e€ MepUoAbl: KEMOPHICKUN, OPAOBUKCKHM, CHIYPHUHCKHUM, IEBOHCKUH,
KaMEHHOYTOJIHBIN, IEPMCKHH.

Me3so30licKkas 3pa U €€ IepUuoabl: TPUACOBBIN, FIOPCKUH, MEJIOBOM.

KaiiHo301icKas 5pa u €€ nepropl: ajJeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOTEHOBBI.

XapakTepucTuKa KiuMara M TeoJIOTMYeCKUX IpoueccoB. (OCHOBHBbIE 3Tallbl HBOJIIOLMU
PacTUTEIBHOIO U KUBOTHOTO MHUpa. ApomMop¢o3bl Yy pacTeHuil U *KUBOTHbIX. [losiBieHMe, pacuBeT u
BBIMHPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema opraHn4ecKoro Mupa Kak oTpakeHue 3Boaonnu. OCHOBHBIE CHCTEMAaTUYECKHUE IPYTIIIBI
OpraHU3MOB.

DBoronus 4eaoBeka. AHTPOIOJOTUs Kak Hayka. Pa3BuTHe mpeacTaBieHUil O IPOUCXOKIAECHUN
yenoBeka. Meroabl u3ydeHus aHTpomnoreHe3a. CXOACTBa M pa3iMuMs 4YEJIOBEKA U JKMBOTHBIX.
CucremaTuecKoe MOJ0KEHUE YETOBEKA.

JBmxymue cuibl ((hakTopbl) aHTpornorenesa. HacneacTBeHHass N3MEHUYHMBOCTD U €CTECTBEHHBIH
ot0op. OO1IecTBEeHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYAUM TPyZAa, MBIIIJICHUE, PEUb.

OcCHOBHBIE CTaIMM U BETBU 3BOJIOLMYU UYEIOBEKA: aBCcTpaslonuTeku, Uenosek ymenslii, Uenosek
npsaMoxo i, Yenosek Heanaepranbckuii, Yenosek pazymHblil. Haxonku MCKONMaeMbIX OCTATKOB,
BpeMs CYIIECTBOBAHUs, 00JIaCTh pacpoCTpaHeHUs1, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.

UYenoBeueckre packl. OCHOBHbIE OOJbIIKME pachl: €BpONEOouaHas (eBpa3uiickas), Herpo-
aBCTpaJIOUIHAS (3xBaTOpHManbHas), MOHTOJIOUAHAS (a3MaTcko-aMepuKaHCKas). Yeprsl
MPUCIIOCOOJICHHOCTH MpPEACTAaBUTENICH YEeNOBEUYECKUX pac K YCIOBUSM CYIIECTBOBaHMA. EIMHCTBO
yesoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumnu:

[Toptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. /lapBus.

Tabnuue! u cxemsl: «Bo3nukHoBeHne COTHEYHON CUCTEMBI», «Pa3BUTHE OPraHMYECKOTO MUPay,
«PacturenbHas knerka», «OKuBoTtHas knerka», «[Ipokapuotndeckas kietka», «CoBpeMeHHas CHCTEMaA



OpraHMYecKoro Mupa», «CpaBHEHHE aHATOMUYECKHX YEpT CTPOCHHS YeJIOBEeKa U 4YelOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJIOTHYECKUX HAXOJOK IPEIKOB COBPEMEHHOI'O YEJIOBEKay,
«/IpeBHenmue moan», «JpeBHue moan», «llepbie COBpeMEHHBIE 0N, «HeIoBeuecKue pachi».

Ob6opynosanue: myisixu «lIpoucxoxnenue yenoBekay (0I0CThI aBCTPATIONUTEKA, TUTEKAHTPOIIA,
HeaHIepTaliblia, KPOMaHbOHIIA), CICKH MU U300pakeHNsI KAMEHHBIX OpYIUi IepBOOBITHOTO YeJIOBEKa
(kaMHU-UOTITIEphI, pyOmia, CcKpebna), TeOXpOHONOrHYecKas Tabnuma, KoeKius «Dopmbl
COXPAHHOCTH MCKOIIAEMBbIX KUBOTHBIX U PACTEHUII».

JlabGoparopHble U NpaKTHYecKue padoThbl:

[Ipaktrueckas pabora Ne 1. «/M3ydyeHHE HCKOMAEMBIX OCTATKOB PACTCHHH W >KHMBOTHBIX B
KOJUIEKLIHSX».

DKCKypcHsi «DBOJIOIUSA OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIM WIIH
KpaeBeIUeCKHi My3€eil).

Tema 3. Opranu3mbl U OKPYKAKIIAS Cpeaa.

DKoJorus Kak Hayka. 3aJaud U pa3/esbl IKOJIOTHU. MeTo/bl 3KOJOTHYEeCKUX HMCCIEA0BAHUM.
DKOJIOTH4ECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJHAs, Ha3eMHO-BO3/yIIHAs, MOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Okonoruveckne (dakropel. Kiraccubukamms dKosorumdeckux  (akTopoB: aOMOTHUYECKHE,
OMOTHYECKHE U aHTPOIIOTeHHBIE. J[efiCTBHE HKOIOTHIECKUX (PAKTOPOB HA OPTaHU3MBI.

Abunotnyeckue (akTopbl: CBET, TeMmrepaTypa, BiakHocTb. Dotonepuoausm. [Ipucnocodnenus
OpPraHM3MOB K JIeUCTBHUIO abnoTHyeckux (pakTopoB. buonoruueckue puTmel.

bruotnueckne QaxkTopbl. Bumbl OMOTHYECKHX B3aUMOJCHCTBUIN: KOHKYPEHIHS, XHITHHYECTBO,
cumbuo3 u ero ¢opmel. [lapazutusm, kKoomepauus, MyTyalu3M, KOMMEHCAIU3M (KBapTUPaHCTBO,
HaxJeOHUYECTBO). AMEHCalu3M, HeWTpanu3M. 3HaueHHe OHOTHYECKMX B3aWMOJEHCTBHH ais
CYIIECTBOBAHUS OPraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKH NOMyaiuyi. OCHOBHBIE TOKA3aTENN MONMYJISIUU: YUCIEHHOCTD,
IJIOTHOCTb, POK/1a€MOCTb, CMEPTHOCTb, IPUPOCT, MUrpanys. JIMHaMKUKa YUCIEHHOCTH TOIMYJISLINU U €€
peryusuus.

JdemoncTpanum:

[optpetsl: A. I'ym6onbaT, K. ®@. Pynse, O. ['ekkens.

Tabmuiper u cxembl: kapta «lIpuponnbie 30HbI 3emun», «Cpenbl OOMTaHMS OPraHU3MOBY,
«Doronepuoausm», «llonmynaunny», «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MOIMYJSALUN UHPY30pUH-
Tydenskuy, «[lumessie nenu».

JlaGoparopHble U NpaKkTUYecKue padoThbl:

JlabopaTopHas pabota Ne 3. «Mopdonorndeckue OCOOCHHOCTH PACTEHUW W3 PAa3HBIX MECT
OOUTaHUS.

JIaGoparophas pabota Ne 4. «BnusHue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTrueckas padota Ne 2. «IloAcU€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01iecTBa U IKOJI0rHYECKHE CHCTEMBI.

CoobmiecTBo opraHu3MoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBasi, MPOCTPAHCTBEHHAs,
Tpoduueckas (muesast). Buasl-nomuHanTel. CBA31 B OMOIIEHO3E.

Dkojorudeckue cucrteMbl (dKkocucteMbl). Ilonsitue 006 »skocucremMe U OHUOTEOIEHO3E.
OyHKIMOHAIbHbIE KOMIIOHEHTHI SKOCHUCTEMBI: MPOAYLEHThl, KOHCYMEHTHI, penyleHTsl. Kpyrosopor
BEIIECTB M MOTOK PHEPTUU B dKocucTeMe. Tpoduueckue (MHILEBbIE) YPOBHU dKOCHCTEMBI. [IuiieBsie
tenu u cetd. OCHOBHBIE MTOKa3aTeIN SKOCUCTEMBI: Oromacca, MPOAYKIHUs. DKOJIOTHIECKUE MPAMUIBL:



MPOJAYKIMK, YHCIEHHOCTH, Ouomacchl. CBOHCTBA 3KOCHUCTEM: YCTOWYMBOCTb, CAMOPETYJSALHUS,
passurue. Cykueccus.

IIpuponnble  »KOCHCTEMBI. OKOCUCTEMBI 038p U pEK. OKOCUCTEMA XBOWHOTO WM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOINIOTEHHBIE JKOCUCTEMBL. ATpPO3IKOCHCTEMBI. YpOOIKOCHCTeMBbI. buonornyeckoe u
XO03SICTBEHHOE 3HAUYCHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak QakTop ycrouuBOoCcTH 3KocucTeM. CoxpaHeHHE OHOJIIOTHYECKOTO
pa3zHooOpa3us Ha 3emuie.

VYuenue B. W. Bepnaackoro o 6uocdepe. I'panuiier, coctaB u cTpykrypa o6uochepsl. Kupoe
BemecTBO U ero gynkmuu. OcobeHHOCTH OMOchephl Kak TII00ambHOM SKOCUCTeMBI. J[nHaMudeckoe
paBHOBecHe U 00paTHast CBs3b B Onocdepe.

KpyroBopoTsl BeniecTB U 6MOre0XuMUYECKHE Kbl 3JIEMEHTOB (yriiepo/ia, a30Ta). 30HaJIbHOCTh
6uochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBedecTBo B Omocdepe 3emim. AHTPOIOTCHHBIE W3MEHEHHUs B Owocdepe. [modanbHBIC
9KOJIOTMUYECKUE TPOOIJIEMBI.

CocymiectBoBanue mpupoAbl U 4yenoBeuecTBa. CoxpaHeHue OMOpa3sHOOOpa3us Kak OCHOBA
ycroitunBoctu Onocheprl. OCHOBa pPalMOHAIBHOTO YIPaBICHHUS MPUPOJHBIMU pecypcaMu U UX
UCI0JIb30BaHue. JlocTHKeHUs1 OMOJIOTMH U OXpaHa MPUPOBI.

JdemMoHcTpanum:

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

Tabmuper u cxemsl: «llumesbie mnenu», «buoneHo3: coctaB u CcTpyKTypa», «I[Ipupoansbie
coobmiectBay, «Llenu nuranusy, «dKoJoruueckas nupamunay, «buocdepa u genosex», «Ikocucrema
LIMPOKOJIMCTBEHHOTO Jieca», «IJKOCUCTEMa XBOMHOro yeca», «buoueHo3 Bonoéma», «ArpoleHo3»,
«I[IpuMepHbIE aHTPONOIreHHbIE BO3AEUCTBHUS Ha MPUPOAY», «BaxkHeWIne MCTOYHUKU 3arps3HEHUs
BO3/yXa U TPYHTOBBIX BOJ1», «IlouBa — BaskHeimas cocraBnstomas ouochepsn», «DakTopsl Aerpagalun
nouB», «llapHukoBbI 3PPexT», «DPaKTOpbl PagUOAKTHUBHOIO 3arpsisHEHHs] Ouocdepbl», «OO1mas
cTpykTypa Omnochepor», «Pacmpoctpanenue xu3HU B Ouochepe», «O30HOBBIA dKpaH OHOCPEPHI»,
«KpyroBopot yriepona B 6uochepe», «kKpyroBopot azora B npupojae».

Ob6opynoBanue: Mojenb-anmiaukanus «TunuuHble OuoueHo3bl», TepOapuil «PacTuTenbHbIE
coobmiecTBay, Koekuuu «buoreno3y», «Bpennreny BaKHEHIIMX CEIbCKOXO3SHCTBEHHBIX KYIbTYPY,
repOapuy M KOJUIEKIIMU PACTCHUN W KUBOTHBIX, IPUHAUICKAIINE K PA3HBIM YKOJIOTHIECKUM TPYIIIaMm
onHoro Buja, Kpacnas kaura Poccuiickoit deaepannu, n300pakeHUs OXpaHsSEMbIX BUI0B PaCTCHUH U
KHUBOTHBIX.

[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOI'PAMMEBI 110 BUOJIOT'IA HA BA3OBOM
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUMA

Cormacho @I'OC COO, ycraHaBaMBarOTCS TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS
oOyyarolMMuUCs MPOrpamMM CpelHero oomiero oOpa3oBaHUS: JUYHOCTHBIM, METAlPEIMETHBIM U
MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TUUHOCTHBIX Pe3yJabTaTOB OCBOEHUS NpeaMeTa «bronorusy BeIIEIEeHbI CIeAYIOLNe
COCTABJISIOLIME: 0CO3HAHHE 00YJAIOIIUMHUCS POCCUMCKOM Ipak1TaHCKOW HJICHTUYHOCTH — FTOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEJIBHOCTH M CaMOOTNPEACICHHUI0, HAJMYME MOTHUBALMU K OOYYCHHIO
OuoJsIorny, LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHMX YOEKIAECHUH JIMYHOCTH HA OCHOBE KIIFOUEBBIX



LIEHHOCTEN U UCTOPUUYECKUX TPAAULIMNA Pa3BUTHUSI OMOIOTMYECKOro 3HaHUs, TOTOBHOCTh U CIIOCOOHOCTh
00y4aroImuxcss pyKOBOJICTBOBATHCS B CBOCH JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yCTaHOBKAaMH,
INPUCYLIUMH CHUCTEME OHOJIOTHYECKOT0 OO0pa3oBaHMs, HAJIMYHE SKOJOTMYECKOrO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTD LIEIH U CTPOUTH KU3HEHHBIC IJIaHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTa « bHoIorus» JocTUraroTes B €IMHCTBE Y4eOHOI 1
BOCIIUTATEIbHOM  JEATEIBHOCTM B COOTBETCTBUM  C  TPAJAMLMOHHBIMU  POCCUHCKUMH
COLIMOKYJIFTYPHBIMHM, HCTOPUYECKMMHM U JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSMH, INPUHATHIMU B
olmiecTBe NpaBWJIaMU U HOpPMamMH TMOBEACHUA M CHOCOOCTBYIOT TpoOIleccaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUS U CAMOPA3BUTHUS, Pa3BUTUS BHYTPEHHEN MO3ULMHU JTUYHOCTH, NATPUOTU3MA, YBAKECHHUS
K 3aKOHYy M IIpaBONOPSAJKY, YEIOBEKY TpPyAa M CTaplIeMy IIOKOJICHHUIO, B3aUMHOIO YBaXXCHUS,
OepeKHOrO0 OTHOWICHHS K KyJIbTYPHOMY HACIEIWI0 M TPAJUIMSIM MHOTOHAIIMOHAJIBHOTO Hapoja
Poccuiickoit dexnepaiuu, npupoie U OKpYKarolen cpee.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS Y4eOHOro mnpeamera «bHUONOTHs TOIKHBI OTpaKaTh
TOTOBHOCTb M CIHOCOOHOCTh OOYYalOMIMXCS PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHON BHYTPEHHEH
MO3ULMEN JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OpPUEHTAIMH, MMO3UTUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOIIUX TPAAULUOHHBIM IIEHHOCTSIM POCCHUKCKOIO OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO
ONbITa U ONBITA ACSATEIBHOCTH B IPOLECCE pealu3allii OCHOBHBIX HAIpaBJICHUM BOCHUTATEIbHOM
NEeATEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa:KIaHCKOro BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIUU O0YUYAIOIIErocsi Kak aKTUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCHIICKOTO 00IIECTBa;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKEHHE 3aKOHA U IIPABOIIOPSAIKA;

TFOTOBHOCTh K COBMECTHOW TBOPYECKOH JEATENbHOCTH NPU CO3AAHUU YUEOHBIX IMPOEKTOB,
peleHnH yuyeOHBIX U 03HABaTEIbHbIX 3a7ay, BHIIOJIHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMPEAENATh COOCTBEHHYIO MO3MIMIO MO OTHOUICHUIO K SIBICHHSIM COBPEMEHHOM
JKU3HU U O0BICHSTE €€;

YMEHHE YUYUTHIBaThb B CBOMX JIEHCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO B3aMMOJECHCTBUS
Jofie! ¢ pa3HbIMU YOEKACHUSMH, KYIbTYPHBIMHU IIEHHOCTSIMHU U COLIUAIBHBIM MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHMYECTBY B IIPOLECCE COBMECTHOTO  BBINOJHEHHS  y4EOHBIX,
[TO3HABATEJIBHBIX M HCCIEAO0BATENIBCKUX 3a1a4, YBaXKUTEJIBHOIO OTHOLIEHUS K MHEHHIO OIIIOHEHTOB
IIpH 00CYKJIEHUU CIIOPHBIX BONPOCOB OMOJIOTHYECKOT0 COJIEPKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCHUUCKOM TPaXTAHCKOW HMICHTHUYHOCTH, MAaTPUOTH3MA, YBaXKEHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Tiepes PonnHOM, ropaocTu 3a CBOM Kpai, cBoro Poauny,
CBOH A3BIK U KYJBTYPY, IIPOLUIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccny;

LIEHHOCTHOE OTHOILIECHHE K IPUPOJHOMY HACIECIHUIO U MaMATHUKAM IPUPOABI, JTOCTUKECHUSAM
Poccun B Hayke, HCKycCTBe, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHMBAaTh BKJIAJ POCCUHCKHUX YUEHBIX B CTAaHOBJIEHHME W pa3BUTHE OHOJIOTHH,
MOHMMAaHHMsI 3HaYeHUs1 OMOJIOTHH B TMO3HAHUM 3aKOHOB MPHUPOJIBI, B )KU3HU YEJIOBEKa U COBPEMEHHOTO
o01IecTBa;

uzeitHast yoex1€HHOCTb, TOTOBHOCTD K CITYEHHIO U 3aiuTe OTedecTBa, OTBETCTBEHHOCTH 32 €r0
cynp0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHUE NYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOaa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;



CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIIECHUs, OPHUEHTUPYACh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUYUBOTO OYAYIEro;

OTBETCTBEHHOE OTHOUICHHE K CBOMM POAMTENSAM, CO3JAHMIO CEMbU HA OCHOBE OCO3HAHHOIO
MPUHSATHS LIEGHHOCTEW CeMEeHON ®U3HU B COOTBETCTBHUH C TPAIUIUsAMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAA, OOIIECTBEHHBIX OTHOLICHHIA;

MMOHMMAaHKUE SYMOLIMOHAIBHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B PA3HBIX BUJAX MCKYCCTBA, CTPEMJICHUE MPOSIBIISATH KauecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usuueckoro BocnuTaHus, GOPpMHUPOBAHUA KYJbTYPbl 310POBbSi U IMOIMOHAJIBLHOIO
0J1aronoyyus:

MOHMMAaHUE W pealh3alusi 3I0pOoBOro U 0Oe3omacHoro obpasza >KM3HU (3J0pOBOE MHUTAHUE,
COOJIFOZICHHE TUTHCHHYECKUX TPABWJI W HOPM, COAITAHCHPOBAHHBIN PEKUM 3aHATHH M OTIBIXA,
perynspHas (pu3HuecKas aKTHBHOCTB), OEPEXKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILEHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MMOHMMAaHUE LIEHHOCTU MPaBUJI UHANBUIYATLHOTO U KOJUIEKTUBHOTO O€30I1aCHOTO MOBEICHUS B
CUTYAIHIX, YTPOXKAIOIINX 30POBBIO U KU3HH JIIOJICH;

OCO3HAaHWE TIOCJIEICTBUA U HENPUSATHS BPEIHBIX NPUBBIYEK (YyMOTpeOJICHHS aIKOTOoJs,
HApPKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYly, OCO3HaHHE IIEHHOCTH MAaCTEPCTBA, TPYI0II00HE;

TOTOBHOCTh K AKTHUBHOM J€ATEIbHOCTH TEXHOJOTMYECKOM M COLMAIbHOM HaIlpaBIE€HHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IIJIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHITH TAKYIO AESITENbHOCTD;

WHTEpEC K pa3iuuHbiM cdepaM MpodecCHOHANTBHOM NEATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BRIOOp OyayIiei npodeccun u peaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPA30BAHMIO HA MIPOTSKEHUH BCEH KU3HU;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

9KOJIOTUYECKH 11eJIecCO00pa3HOe OTHOIIEHUE K TPUPOJIE KaK UCTOYHUKY JKM3HU Ha 3eMJie, OCHOBE
€€ CyIIeCTBOBaHMS,

MOBBILIIEHUE YPOBHS IKOJIOTHUECKON KYIbTYPHI: MPUOOPETEHHE OIbITa TUIAHUPOBAHUS TIOCTYIKOB
Y OIIEHKU UX BO3MOXHBIX MOCJIEICTBUMA JIJIs1 OKPYXKAIOILEN CPebl;

OCO3HaHUE TJI00ATIEHOTO XapaKkTepa KOJIOTHIECKUX MPOOJIeM U MyTeH NX PEIICHHUS;

CIIOCOOHOCTh HCTIONB30BaTh MPUOOpPETAaEMbIe TIPU M3YYCHUH OWOJIOTHH 3HAHHUS W YMEHUS TpU
pelieHnr TMpoOJieM, CBSI3aHHBIX C PAMOHATBHBIM MPUPOAOIOIBE30BaHUEM (COONIOCHHUE TMPaBUIT
MOBEJICHUSI B MIPUPOJIE, HAMPABICHHBIX HA COXpPAaHEHHWE PABHOBECHUS B HKOCHUCTEMAX, OXpaHY BHUJOB,
IKOCHUCTEM, OMoCchepsl);

AKTUBHOE HEMPUSTUE JCHUCTBHI, MPUHOCIIIMX BpPEI OKPYKAIOIIEH MPUPOJHON Cpele, YMEHHE
MIPOTHO3UPOBATh HEOIATONMPUSITHBIE IKOJIOTUYECKUE TOCIEACTBUS TMPEANPUHUMACMBIX JCUCTBUU U
MpeA0TBpaIIATh UX;

HaJU4Yhe Pa3BUTOTO JKOJOTHYECKOTO MBINUICHHS, JKOJIOTHYECKON KYJIbTYpbI, OIBITA
NESATETFHOCTH YKOJIOTHIECKON HANPaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS MU B TI0O3HABATEILHOM,
KOMMYHUKATUBHOM U COLIMAIIBHOW MPaKTUKE, TOTOBHOCTU K YYacCTHIO B MPAKTHUYECKOU N1EATENbHOCTH
AKOJIOTUYECKON HAIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOT0 TO3HAHUSA:



C(OPMHUPOBAHHOCTE MHPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYK{ U OOIECTBEHHOM NMPaKTHUKH, OCHOBAHHOTO HA JIHAJIOTEe KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOET0O MECTa B MOJIUKYJIBTYPHOM MHpE;

COBEPILLICHCTBOBAHHUE S3bIKOBOM M YHUTATEIbCKOW KYJIbTYPbl KaK CPEICTBA B3aUMOJEHCTBUS
MEX]y JIFOIbMU U [TO3HAHUS MHPA;

MOHMMaHWe crHenuuku OHOJIOTUM KaKk HAayKH, OCO3HaHUS €€ poiu B (QOPMHUPOBAHUU
paMOHATBFHOTO HAyYHOT'O MBIIUICHUS, CO3/IaHUH IIETIOCTHOTO MPEICTaBICHUS 00 OKPY)KAIOLIeM MHUpe
KaK O €IUMHCTBE HPUPOJbI, YEIOBEKAa M OOLIECTBA, B MO3HAHUM INPUPOJHBIX 3aKOHOMEPHOCTEH M
peLeHny IpodIeM COXpPaHEHHs! IPUPOTHOTO PABHOBECHUS;

yOSKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU I COBPEMEHHOM IIMBHIIM3AIMU: 00eCrieueHIs] HOBOTO
YPOBHS pa3BUTUS MEAWIUHBI, CO3JaHHE TEPCIEKTUBHBIX OMOTEXHOJOTUH, CHOCOOHBIX peIIaTh
pecypcHble IpoOIeMbl pa3BUTHS YEJIOBEUECTBA, TIOMCKA IyTEH BBIX0J1a U3 INI00ATbHBIX IKOJIOIMUECKUX
npobiemM M obecredeHus Mepexoia K yCTOMUMBOMY Pa3BUTHIO, PALMOHAIBHOMY HCIIOJIb30BAaHUIO
MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B IOJNyYCHHH OWOJOTHYECKUX 3HAHMK B IESAX IOBBIIICHHUS OOIIEH
KYJIBTYpBbl, €CTECTBEHHO-HAayYHON IPAMOTHOCTH, KaK COCTaBHOM 4acTu ()yHKLMOHAJIbHON IPaMOTHOCTH
oOyuatomuxcsi, GopMupyeMoit py U3y4eHUU OMOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJOB IIO3HAHMSA, MHCIOIB3YEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BATh MOIy4aeMble 3HAHUS ISl aHAIH3a U OOBSCHEHHS SIBIICHHI OKPY>KAOIIETO
MHUpa M IPOUCXOIAIIMX B HEM M3MEHEHMH, YMEHME JielaTh 00OCHOBAHHBIC 3aKJIIOUEHHsS] HA OCHOBE
Hay4YHbIX ()aKTOB U UMEIOIUXCS JAHHBIX C LEJIbIO NOIYYEHUs JOCTOBEPHBIX BbIBOIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO UCIOJIB30BATh OMOJIOTHYECKUE 3HAHUS ISl PEIICHHs TPoOIeM B
peabHBIX KU3HEHHBIX CHUTYalUsX;

OCO3HaHME LIEHHOCTH HAay4YHOM JeATeNbHOCTH, TOTOBHOCTb OCYILECTBIISATH MPOEKTHYI U
UCCIIEI0BATENbCKYIO JeSTEIbHOCTh MHUBHUIYaIbHO U B IPYIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Opa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY
MIOJTYYCHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBHH C )KM3HEHHBIMHU TIOTPEOHOCTSIMH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble pe3yibTaThl OCBOCHMsS y4ueOHoro mnpenmera «buomorus» BKIIOYAIOT:
3HaYUMBble  JUIsI  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAIOIIMXCS  MEXKIUCUUIUIMHAPHBIC
(MexIpeMeTHbIE) OOlLIeHAyYHbIE MOHATHS, OTPA’KAIOLIUE IEJIOCTHOCTh HAyYHOM KapTUHBI MHUpa U
crnietn UKy METOI0B ITO3HAHMS, UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHsL, SIBICHUE,
mporece, cucreMa, HayyHbld (akT, NPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
uccienoBaHue, HaOII0eHIEe, U3MEPEHNE, SKCTIEPUMEHT U JPYTHX ), yHUBEpCalbHbIE yueOHbIE 1eHCTBUS
(mo3HaBaTenpHblE, KOMMYHHMKATHBHBIE, pPEryJsATUBHbIE), oOecreunBaionyie  (GopMUPOBAHUE
(YHKIMOHATBHOM TPaMOTHOCTH M COLMANbHOW KOMIETEHIMM OOY4YalolIuXcs, CIIOCOOHOCTb
00yJaroImuxcs HUCMOIb30BaTh OCBOECHHBIE MEXIMCLUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHHUA U
YHUBEpCalIbHbIC YIeOHBIC JCHCTBUS B MIO3HABATEIFHON M COITMATLHOM MPAKTHKE.

MeTtanpeameTHble pe3yibTaThl OCBOEHHS MPOTrpaMMbl CPEHETO 00IIero 00pa3oBaHus AOKHBI
OTpaXkaTh:

OByageHne YHMBEPCAJIbHBIMH Y4¢OHBIMH NI03HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBblIe JJOrHYeCKHUe TeHCTBHUS:

CaMOCTOSITENIbHO ~ (OPMYJMPOBAaTH U  aKTyalu3upoBaTh MpoOjeMy, paccMaTpuBaTth €€
BCECTOPOHHE;



WCTIOJIb30BaTh TPU OCBOCHWUHW 3HAHWN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHATW3a, CHHTE3a,
CpaBHEHMSI, KITaCCU(PHUKAIINH, 0000ICHNS), PACKPBIBATH CMBICIT OMOJIOTUYECKHUX MOHITUH (BBIIEIATH UX
XapaKkTepHbIe PU3HAKHU, YCTAHABIMBATH CBSI3U C JPYTUMH MTOHITHSIMH ),

OTIPENIENIATh LENH JIETSILHOCTH, 3a/1aBasi apaMeTPhl K KPUTEPUU UX JTOCTUKCHHUS, COOTHOCHTD
Pe3yabTATHI JESITEIBHOCTH C TIOCTABICHHBIMU LIEIISIMHU;

MCIOJIb30BATh OMOJIOTUYECKUE TIOHATHS U1 O0BsICHEHUS (PAaKTOB U SIBICHUH KUBOU IPUPOIBI;

CTPOUTH JIOTUYECKHE DPACCYXACHUS (MHAYKTUBHBIC, JIEAYKTUBHBIC, 110 AHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH M TIPOTUBOPEYHsI B PACCMATPUBACMBIX SIBICHUSX, (DOPMYyITHUpPOBATH BBIBOJABI U
3aKITIOYCHUS;

NPUMEHSATh CXEMHO-MOJICNIbHBIE CPEJCTBA JJIsi MPEICTABICHHS CYIIECTBEHHBIX CBS3€H U
OTHOLICHUHA B H3YyYaeMbIX OHOJOTHMUECKHMX OOBEKTaX, a TakXKe IMPOTUBOPEUMI pPa3HOro poja,
BBISIBIICHHBIX B Pa3JINYHBIX UHPOPMAIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEMBbI C YYETOM aHajIu3a MMCKOIIUXCS MaTePUAbHBIX U
HEMaTepHAaJIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTUBBI B ICATEIILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB IIEJISIM, OLICHUBATh
PHCKH TTOCIIEICTBUH NI TEILHOCTH;

KOODJIMHUPOBaTh W  BBINOJHATH PabOTy B YCIOBUSIX PEAbHOIO, BHUPTYaIbHOTO H
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE e CTBHA:

BJIAJICTh HABBIKAMU Y4EOHO-HCCIICOBATEILCKOM W TMPOCKTHOW JCATEIBHOCTH, HaBBIKAMH
paspenieHus npoosieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIHbHOMY ITOMCKY METOJIOB PEIICHHUS
MPAKTUYECKHX 33/1a4, TPUMEHEHHIO PA3IMYHBIX METO/IOB IIO3HAHMS,

UCIOJb30BaTh pa3MYHble BHUAbI JAEATEJBHOCTH IO TIOJIYYEHUI0 HOBOIO 3HAHUS, €ro
MHTEpHpeTaluy, IpeoOpa3oBaHHUIO U IPUMEHEHHIO B YUEOHBIX CUTYaIUsIX, B TOM YHCIIE NPH CO3AaHUU
Y4eOHBIX U COIMAIIBHBIX MTPOEKTOB;

dbopMHpOBAaTh HAayYHBIH THUI MBIIUICHHS, BIIAJCTh HAYYHOH TEPMHUHOIOTHEH, KIFOUYEBBIMU
MOHATUSAMHU U METOJAMU;

CTaBUTh M (HOPMYyIMpPOBATh COOCTBEHHBIE 33Ja4l B 0OpPa30BaTENbHOW JAEATENBHOCTH H
KU3HEHHBIX CHTYaIlUsX;

BBISIBIISITH IPHYUHHO-CIICICTBEHHBIE CBSI3M M aKTYaJIM3HPOBAThH 3a/1a4y, BBIIBUTATH TUIIOTE3Y €€
peleHysl, HaXOAUTh apryMEHThI I J0Ka3aTesbCTBA CBOMX YTBEp)KJIEHHH, 3a7aBaTh HmapaMeTpbl U
KPUTEPHUH PELICHMUS;

aHAJM3UPOBATh MOJIYYCHHBIE B XOJI€ PEIICHUS 3a7adll Pe3yJbTaThl, KPUTHUECKU OLEHUBATH WX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OMBIT;

OCYILECTBIIATh IIEJICHANPABICHHBI TOMCK IIepeHoca CpEeACTB U CIOCOO0OB JeHCTBUSA B
poeCCHOHANTBHYIO CPENy;

YMETh IEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO M MPAKTHYECKYIO 00IaCTH )KU3HEICSI TEITbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUT'aTh HOBBIE UJIEH, IPEAJIaraTh OPUTHHAIBHBIC TOIX0/Ibl U PEIIEHHs, CTABUTh POOIEMBI U
3aJ1auu, TOMYCKAIOIINE allbTePHATHBHBIC PEIICHHUS.

3) padora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IMUHBIX HCTOUHUKAX UH(OpMAIMU (TEKCTe Y4eOHOro ocoous, HayqHO-
MOMYJISIPHOM TuTepaType, OMOIOTUYECKHUX CIIOBAPSAX U CIIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3aX JaHHBIX,



B IHTEepHeTe), aHAIM3UPOBaTh HHPOPMALIUIO PA3IUYHBIX BUIOB U (YOPM IIPEICTABICHUS, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh M HEPOTUBOPEUHBOCTH;

¢dbopMynHpoOBaTh 3ampOCHl M MPHUMEHSATh pa3NWYHBIE METOJbl TPU TOUCKE H 0TOOpe
Ouosiornyeckoil uHpopMau, HeOOXOIMMOH /7Sl BHIIOJIHEHUS Y4eOHbIX 3a1a4;

IpUOOpeTaTh OMNBIT  HCHOJb30BAHUSA HH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
COBEPILIECHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3TUYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (pOopMy MpecTaBieH s OMOJI0rnYeckoi HHpopMaIu
(cxemsl, TpaduKH, AUArpaMMBbl, TaOTUIbI, PUCYHKH U APYTOe);

UCIOJIb30BaTh HAyYHBIH A3BIK B KAUECTBE CPEICTBA IIPH paboTe ¢ OMOJOrHUecKo HH(pOpMaLuei:
MIPUMEHSITh XUMHUYECKUE, (PU3NYecKre U MaTeMaTHYeCKHUE 3HAKH M CUMBOJIBI, (hOpMYIIbI, aO0peBUATYPY,
HOMEHKJIATYpY, UCTIOJIb30BaTh U MPE0OPa30BBIBATh 3HAKOBO-CUMBOJIIMYECKHE CPEACTBA HATJISTHOCTH;

BJIaJIeTh HaBbIKAMM PaclO3HaBaHMs U 3alUThl UH(GOpMALMK, HHPOPMALMOHHONW 0€3011acCHOCTH
JIMYHOCTH.

OgJaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMM e CTBUSIMU:

1) oOmenmue:

OCYILLECTBIATh KOMMYHHUKAIIMK BO BCeX c(epax KM3HM, aKTUBHO y4acTBOBaTbh B JUAJIOre WU
JMCKYCCHM TIO CYLIECTBY 0OCYKIAaeMoil TeMbl (YMEHME 3a/laBaTh BONPOCHI, BBICKA3bIBATh CY)KJIEHUS
OTHOCHUTEIIEHO BBIITOJHEHHS PEATIaraeMou 3a1au, YIUTHIBATh HHTEPECHI U COTIIACOBAHHOCTH TIO3ULIUI
JPYTUX YYaCTHUKOB JMAJIOTA WK IUCKYCCHN);

pacrio3HaBaTh HeBepOaJbHbIE CPEJACTBA OOIEHUS, NOHUMATh 3HAUYEHUE COLMAIBHBIX 3HAKOB,
IPENOCHIIOK BO3HUKHOBEHMSI KOH(DIUKTHBIX CHUTyallUd, yMeThb CMSIr4yaTb KOH(DIUKTBI U BECTH
MIEPErOBOPHI;

BJIAJICTh PA3IMYHBIMU CIIOCOOaMU OOIICHUS U B3aUMOJICHCTBUS, TIOHUMATh HAMEPEHHS IPYTUX
JO/IeH, IPOSIBIIATH YBAXKUTEIBHOE OTHOIIEHHE K COOECEAHUKY U B KOPPEKTHOU popme popMynHpoBaTh
CBOU BO3pPaXKEHUS;

Pa3BEPHYTO M JJOTMYHO U3JaraTh CBOIO TOUKY 3PEHUS C HCIOJIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MIOHUMAaTh 1 UCIIOJIb30BaTh IPEUMYIIECTBA KOMaH/IHOM M MHIMBHTyaIbHOH paOOThI IPU pEIICHUH
Ouosiornyeckoil mpoOsieMbl, OOOCHOBBIBaTb HEOOXOAMMOCTh NPUMEHEHHUs TPYNIOBBIX (GopM
B3aMMO/JICHCTBUS NPU peLIeHUH yueOHOU 3a1auH;

BBIOMpAaTh TEMaTHKy W METOJbI COBMECTHBIX JEHCTBUH C y4ETOM OOIUX HWHTEPECOB W
BO3MOKHOCTEH Ka)K0r0 4ieHa KOJUIEKTHUBA;

IIPUHUMATD LIE€IM COBMECTHOM JIeATENbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JIEHCTBUS 10
€€ JOCTHKEHHIO: COCTAaBJATH IUIAH JEHCTBHUM, pacHpenesATh POJM C y4ETOM MHEHHMM YYaCTHUKOB,
00CYXIIaTh pe3yJbTaThl COBMECTHOU PalbOTHI,

OLIEHUBATh KAa4eCTBO CBOETO BKJIAJa M KaXXIOrO yYacTHMKA KOMAaHJbl B OOLIMI pe3ynbTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

npeuiaraTh HOBBIE TPOEKTHI, OIICHWBAaTh HWJICH C TO3WIMH HOBH3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh MO3UTUBHOE CTPATETHUECKOE IMOBEACHUE B PA3IMUHBIX CUTYaLUSAX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBbITh MHUIIMATHBHBIM.

Ogiaenne YHUBEPCAIBLHBIMH PEeryJsSTHBHBIMU 1€ CTBUSAMU:

1) camoopranu3samus:

UCIOJIb30BaTh OMOJIOIMYECKUE 3HAHUS ISl BBISBICHUS NIPOOJIEM M MX PELICHHUS B )KU3HEHHBIX U
y4eOHBIX CHTYaITHIX;



BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHWM LEJIEBbIE U CMBICIOBBIE YCTAaHOBKM B CBOUX
JNEUCTBUAX M IOCTYNKax IO OTHOLIEHUIO K >XUBOM MPUPOJE, CBOEMY 310POBBI0 U 3J0POBBIO
OKPYKaIOILUX;

CaMOCTOSITEJIHO OCYIIECTBIIATH 03HABATEIbHYIO JESTEIbHOCTD, BBIABIISTH IPOOJIEMBI, CTABUTH
1 GOpMyIHPOBaTh COOCTBEHHBIE 33/1a41 B 00Pa30BaTEIbHON JAESATEIbHOCTH U JKU3HEHHbBIX CUTYalHsX;

CaMOCTOSITENIHO COCTAaBJIATH IUIAH PEIICHUS MPOOJIeMBbl C Y4ETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEANOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paclIMpsATh paMKU y4eOHOr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUIH;

JeNIaTh OCO3HAHHBIN BHIOOD, apIYMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEUICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHUIO U IPOSBICHUIO IIMPOKOM SpyIUIMM B pa3HbIX 001acTAX
3HaHUi, NOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIBTYpPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalusIM, BHOCHTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJILTATOB LEIISM;

BJIaJIeTh HABBIKAMU IO3HABATEJIbHOW pe(IeKCHM KaK OCO3HAHUS COBEpLIAEMBIX JEHCTBUH M
MBICITMTENBHBIX MPOIECCOB, UX PE3yJIbTATOB M OCHOBAHHIA, MCIIONB30BaTh NMPUEMBI pedIIeKCUu s
OLIEHKH CUTYyalluH, BbIOOpa BEPHOIO PEILICHUS;

YMETb OLICHUBATbh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHHKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPHU aHAIM3€E PE3YNIbTaTOB AEATEIbHOCTH;

3) npuHsATHE cedsl U IPYTHUX:

MIPUHUMATD ce0sl, IOHMMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apTYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

MIPU3HABAThH CBOE MPaBO U MPABO JPYTUX Ha OIIMOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYrOro YeJIOBEeKa.

MHNPEAMETHBIE PE3YJBbTATHBI

[IpenmetHsle pe3ynbTaThl ocBoeHus mporpaMmbel COO mo Ouonoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crieupudeckue i yaueOHoro npeameta «bronorus» HaydHble 3HaHUS, YMEHHUS U CIOCOOBI
JNEHCTBUIM 1O OCBOEHMIO, MHTEpPIpPETAlMUd U MPeoOpa3OoBaHMUIO 3HAHUM, BUABI JEATEIBHOCTH IO
MIOJIyYEHUIO HOBOTO 3HAHWSA M NPUMEHEHHIO 3HAHWM B Pa3lMYHBIX Y4EOHBIX CUTYalUsX, a TaKKe B
peabHBIX KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX ¢ OMoJoruei. B nmporpamme mpeameTHble pe3ynbTaThl
MPEJCTaBIICHBI 110 T0JIaM 00y4eHusl.

IIpenmeTHble pe3ynbTaThl OCBOEHHs ydeOHOro npeamera «buosnorus» ¢ 10 knacce NOJKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MecT€é U pOJM OHMOJIOTMM B CHUCTEME HAyYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (POPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYUYHOM KapTUHBI MUpPA U HAYYHOT'O
MHUPOBO33PEHHUS, O BKJIaJ€ POCCHHCKUX U 3apyOexHBIX YUEHBIX-OHMOJIOrOB B pa3BUTHE OHMOJIOTHH,
(YHKIIMOHAJIBHOW IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs KU3HEHHBIX 3a7a4;

YMEHHUE pacKpbIBaTh COJAEp)KaHWE OWOJIOTMYECKUX TEPMHMHOB M TIOHSATHHA: >XKU3Hb, KIIETKA,
opranusM, Merabonu3M (OOMEH BelIecTB M IpPEBpallleHHe >HEPruu), TOMeocTas (caMoperylsnus),
yYpOBHEBasi OpraHU3allus KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHHE (PETPOYKIHS), HACTIEICTBEHHOCTD,
WU3MEHYHUBOCTb, POCT U Pa3BUTHUE;



yYMEHUE u3JaraTh OHOJOTMYECKHE Teopuu (KJIETOYHas, XPOMOCOMHAs, MYyTallMOHHas,
LEHTpaJIbHAs IoTMa MOJIEKYJIsipHO# Onomnorun), 3akonsl (I'. Menaens, T. Moprana, H. 1. Basunosa) u
yueHus (0 LIEHTpaX MHOrooOpasusi U IPOUCXOXACHUS KyJabTypHbIX pacreHuit H. M. Basunosa),
OIpENIeNIATh TPAHULIBI UX TPUMEHUMOCTH K KHUBBIM CUCTEMAM;

yYMEHHUE BJIa/IeTh METOJaMH Hay4YHOT'O IIO3HAHUS B OMOJIOTMU: HAOJIOJEHUE U ONMCAHUE KUBBIX
CHCTEM, TMpPOLECCOB W SBJICHUN, OpraHU3alys W MPOBEACHHUE OHOIIOTHYECKOTO 3KCIIEPHMEHTA,
BBIJIBUKCHUE THIIOTE3bI, BBISIBJICHNE 3aBUCUMOCTH MEXAY HCCIEeIyeMbIMH BETUYMHAMH, OOBSICHEHUE
IIOJyYEHHBIX PE3y/bTaTOB, UCIOJIb30BAHHBIX HAYYHbBIX MOHATUH, TEOPUH M 3aKOHOB, YMEHHE JI€JIaTh
BBIBO/Ibl HA OCHOBaHUHU NOJYYEHHBIX PE3yJbTaTOB;

YMEHHUE BBIIEIATh CYILIECTBEHHBbIE IIPU3HAKUM BHPYCOB, KIETOK NPOKApUOT M 3YKAPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH IIPOIECCOB: OOMEHa BEUIECTB H
IIpPEBpallleHNs] PHEPIUU B KJETKe, (POTOCHMHTE3a, IUIACTUYECKOIO M 3HEPreTHMYecKoro oOMeHa,
XEMOCHHTEe3a, MHTO03a, Mei03a, OIJIOJOTBOPEHMS, Pa3MHOXKEHHS, HWHAUBUIYAJILHOTO Ppa3BUTHUS
opranusma (OHTOTEHE3);

YMEHHE NPUMEHSATH [10JIy4E€HHbIE 3HAaHUS 111 00bSICHEHNS OMOJIOTMYECKUX MPOLIECCOB U ABJICHUH,
JUIS IPUHATHUS IPAKTUYECKUX PELICHUH B OBCEAHEBHOM )KM3HHU € Liebl0 o0ecnedeHns 0e30MacHOCTH
CBOETO 3JI0POBbsSI M 370POBbSl OKPYXKAIOIIMX JIIOJEH, COOII0AEHUSI HOPM TPaMOTHOIO IOBEIEHHS B
OKpY’Kalollle MPUPOJHON cpele, NOHMMAaHWE HEOOXOJAMMOCTH HCIONb30BAHUS JTOCTHIKCHHUI
COBPEMEHHOW OMOJIOTUU ¥ OMOTEXHOJIOTHH JUIs PAllMOHATIBHOTO IIPHPOIOTIONIE30BAHMS;

YMEHHUE pelaTh 3JIeMEHTapHble TeHETUYECKHE 3aa4ll HA MOHO- U JUTHOPUAHOE CKpELIMBaHHUE,
CLIETIJICHHOE HACJIEJJOBAaHUE, COCTABJIATh CXEMbl MOHOIMOPHMJIHOIO CKPELIUMBAHMs Ul MpeaCcKa3aHUs
HACJIEIOBaHUsI IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIOJIHATH JIA0OPATOPHBIC U MPAKTUIECKHE PA0OTHI, COOIIOIATH MpaBUiia IpU padoTe C
y4eOHBIM U JIaOOPaTOPHBIM 000PYIOBAHUEM;

YMEHHE KpPUTHYECKH OLEHMBAThb M HHTEPHPETHUPOBATh HHPOPMALUIO OHOIOTHYECKOTO
CoJIepKaHusl, BKIIIOYAIOLIYIO TICEBIOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CPEICTBAa MAacCOBOM
nH(pOpMallUY, HAyYHO-TIONYJISPHBIE MaTepHalIbl), STUYECKUE ACTIEKTHl COBPEMEHHBIX MCCIIEIOBaHUM B
O6uoJIOruu, MEeAULIMHE, OMOTEXHOJIOTHH;

YMEHHUE cO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE M YCTHBIE COOOIIEHHs, 0000111ast OMOJIOTHUECKYIO
MH(}OPMALINIO U3 HECKOJIBKUX UCTOUHUKOB, TPAMOTHO MCIIOJIb30BaTh MOHATHIHBIN anmapaT OUO0JIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS ydeOHoro mpenmera «buonorus» ¢ 11 kaacce HOMKHBI
OTpaXkaTb:

c(OPMHPOBAHHOCTh 3HAHUH O MecTeé M PO OHMOJIOTUM B CHUCTEME HAy4YHOTO 3HAHMS
€CTECTBEHHBIX HayK, B GOPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTUHBI MUPA U HAYYHOT'O
MHPOBO33PEHHUS, O BKJIaJ€ POCCHICKUX U 3apyOexHBIX Y4EHBIX-OHMOJIOrOB B pa3BUTHE OHOJIOTHH,
(YHKIIMOHATIBLHON TPAMOTHOCTH YeJIOBEKA ISl PEIIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacCKpbIBaTh COJEpKaHHWE OHMOJIOTMYECKMX TEpPMHUHOB W IMOHATHI: BUJ, MOIMYJSAIUS,
TeHO(OH/I, ABOJIOIMS, ABMXKYIIHNE CHIBI ((HaKTOpBI) SBOIIOLNUH, MPUCIOCOOTICHHOCTh OPTaHU3MOB,
BUJI000pa30BaHKE, KOJOTHYecKHe (aKTOPbI, SIKOCHCTEMA, MPOJIYIEHTHI, KOHCYMEHTHI, PEIYyLIEHTHI,
LEeNH MUTaHUs, SKOJIOrnyecKas nupamuia, OuoreoreHos, buocdepa;

yMEHHUE u3jlaraTh OMosorudeckue Teopuu (3BosronroHHas Teopus Y. JlapBuHa, CHHTETHYECKas
TEOPHS IBOJIIOINH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoasimieBoro cxojnctBa K. M. bapa, yepenoBanus
TJIaBHBIX HampasieHui u mytei sBomtonnu A. H. CeBeprioBa, yuenus o 6mocdepe B. . Bepnaackoro),
OIIPEAEIIATH TPAHULIBI UX TPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

yMEHHUE BJIaJIeTh METOAaMHU HAYYHOTO TIO3HAHUS B OMOJIOTUU: HAOIIOACHNE U ONMCAaHHUE JKUBBIX
CHCTeM, IpOLECCOB W SBJICHUN, OpraHu3alys M IpOBEACHUE OHOJIIOTMYECKOTO0 3KCIEPUMEHTa,



BBIJIBKCHHE THITOTE3bI, BHISIBJICHUE 3aBUCUMOCTH MEXIY HCCICIYeMbIMH BETMYNHAMHE, OOBSICHCHUE
IMOJIYYCHHBIX PC3YJIbTATOB, MCIIOJb30BAHHBIX HAYYHBIX HOH?ITI/II;'I, TeOpI/IfI M 3aKOHOB, YMCHHC ICJIATb
BBIBOJIbI HA OCHOBAHHWHU ITOJIYYCHHBIX PE3YJIbTATOB,

YMEHHUE BBIJICNATh CYINIECTBEHHBIC MPHU3HAKH CTPOCHHUS OMOJIOTUYECKUX OOBEKTOB: BUJIOB,
MOMYJISIUH, TPOAYIICHTOB, KOHCYMEHTOB, PEAYIICHTOB, OMOTCOIICHO30B M YKOCHCTEM, OCOOCHHOCTH
MPOIIECCOB:  HACIEACTBEHHOW  W3MEHYMBOCTH, €CTECTBEHHOrO  OTOOpa,  BHI000pa30OBaHMS,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, JCHUCTBUS JKOJOTHYECKHX (DAKTOPOB HA OPraHM3MBI, IMEpPeHOCca
BEIIECTB W IOTOKA JHEPIMH B IKOCHUCTEMaX, AHTPOIOICHHBIX W3MEHEHHMH B 3KOCHUCTEMax CBOCH
MECTHOCTH, KPYyTOBOPOTA BEIIECTB U OMOTEOXUMHUUECKUX ITUKIIOB B Onocdepe;

YMCHHC ITPUMCHSATD IIOJIYUYCHHBIC 3HAHWA IJIs O6’b$ICH€HI/ISI OHMOJIOTMYECKUX IMponeccoB 1 SIBJIGHI/If/’I,
JUISL TIPUHATHUS IPAKTUYECKUX PEIICHUI B IOBCEAHEBHOM KM3HHU C LIEbI0 00ecredeHns: 0€30macHOCTH
CBOETO 3JIOPOBbSI M 3J0POBBSI OKPYKAIONIMX JIIOJIEH, COOMIOJCHUS HOPM TI'PAaMOTHOTO ITOBEICHUS B
OKpYyJKarolied TMPUPOIHOW cpejle, IOHMMaHUE HEOOXOIMMOCTH HCIOJIb30BAHUS JTOCTHIKCHUI
COBPEMEHHOW OMOJIOTHH JIJISl PAIIMOHAIBHOTO TIPUPOIOTIOTH30BAHNS;

YMEHHE pelaTh dIeMEHTapHbIe OMOJIOTHUECKUE 33a]]auH, COCTABIISITH CXEMBI TIEPEHOCA BEIIECTB U
SHEPIrUU B 3KOCUCTeMax (1IeTH MUTaHus);

YMEHUE BBIMIOJIHATH JJAOOPATOPHBIE M MPAKTHUECKUE paOOThI, COOJIIOIATh MPpaBHiia MPU paboTe C
y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTUYECKHA OLEHUBATh U HHTEPIPETUPOBATh HWHPOPMALUIO OHOIOTHYECKOTO
COJICp KaHUs, BKIFOYAIOIIYIO IICEBIOHAYYHBIC 3HAHUSI M3 Pa3JIMUYHBIX KCTOYHUKOB (CPEICTBA MaCCOBOM
uHpOpMAIIMY, HAYYHO-TIOMYJIIPHBIE MaTepHajbl), pacCMaTpUBaTh TJOOAIBHBIC HKOJIOTUYCCKUE
poOIEMBI COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U YCTHBIC COOOIICHMSI, 0000II1ast OMOIIOTHYECKYIO
MH(OPMAIINIO U3 HECKOJIBKUX HCTOUHUKOB, TPAMOTHO HCIIOIb30BaTh MOHATHIHBIN amnmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsinuecTBO yacoB JJIeKTPOHHBbIE
HanmenoBaHmue pa3jiesioB U TeM (uudposBbie)
Ne i/ IpOrpaMMEI Beero Ko;npo.m,ﬂme Hpgucnmecxne 06PA30BATETbHBIE
padoThbI padoThI pecypesI
bu6mmoreka [IOK
1 buonorui kax nayka 2 0.5 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aus 1 Bubmzorexa LIOK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 KU3HEACATEILHOCTD KIICTKH 6 https://m.edsoo.ru/7f41c292
5 PazMHOkeHUE 1 MTHANBUAYATbHOE Pa3BUTHE 5 1 bu6mmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 8 15 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edso00.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bu6nmoreka [JOK
OHMOTEXHOIOTHH https://m.edsoo.ru/7f41c292
bu6nmoreka [JOK
8 Pesepsroe Bpems 1 https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 0 4



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

11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/ IpOrpaMMEI Beero KOﬁHTpOJ‘IbHLIe H%aKanecKne 0BPA30BATEILHBIC
padoThbI padoTbI pecypesi
bu6nmoreka [IOK
! IBOOIHOHA GHONOrHS 9 1 https://m.edsoo.ru/7f41cc74
2 Bo3HMKHOBEHME U pa3BUTHE )KU3HU HA 9 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f4lcc74
3 Opranu3Mbl 1 OKpyKaromas cpeaa 5 1 bubmnorexa [IOK
a https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa ¥ DKOJIOTHUECKUE CUCTEMBI 9 bubnnorexa [JOK
https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
S Peseparoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBHLIEE KOJIMYECTBO YACOB I10 34 0 o5

[TPOT'PAMME



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnuecTBO 4acoB JIeKTPOHHbIE
Ne Hara uugposbie
n/n Tewa ypoxa Bcero KO;TPO']U’ HpIC HpﬁaKanecRue u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI pecypebi
bubnunoreka LIOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bl TO3HAHUS KUBOM
npupoabl. [Ipaktuyeckas pabora Ne
2 1 «cnonp30BaHuE pa3IudHbIX 1 0.5 BH6J?HOTeKa HOK
METOJIOB MpH H3yUeHHIH https://m.eds00.ru/863e6122
OMOJIOTMYECKHX O0BEKTOBY
3 Bbuonornueckre cCuCTEMEI, 1 bu6nunorexa LIOK
MPOLIECCHI U UX U3YUYEHUE https://m.eds00.ru/863e6564
4 XUMHYECKUHN COCTaB KIeTku. Boaa 1 bubmmoteka IIOK
Y MUHEpAJIbHBIE COJIU https://m.edsoo.ru/863e674e
bubmmoteka IIOK
5 benku. CoctaB u cTpoeHue 6eiIKoB 1 https://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
KatanuzaTopsbl. JlaboparopHas
6 pabota Ne 1 «M3yuenue 1 05 bu6muoreka [JOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMHUIIa3bl
WJTU KaTajiasbl)»
but6mmorekxa [IOK
! YTIEBOIBL. JumueI 1 https://m.eds00.ru/863e6870
8 Hyxnennosbie kuciaotel. ATO 1 buGmnorexa [IOK

https://m.edsoo.ru/863e6d5c



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
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

I/ICTOpI/ISI 1 MCTOABI U3YUYCHUSA

bub6nmoreka [IOK

9 kietku. Knerounas Teopust https://m.eds00.ru/863e6e88
10 Kretka kak nenoctHas xKuBast
cucTema
CrpoeHue 3ykapuoTUYeCKon
kieTku. JJaboparopras padora No 2
«M3yueHune cTpoeHus KIETOK Bu6muoteka [JOK
11 pacTeHuid, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso00.ru/863e6ff0
OakTepHii Mo MUKPOCKOIIOM Ha https://m.eds0o.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u ux
OIIMCAHUE)»
bubnunoreka LIOK
12 O6MeH BemeCTB Wik METaboMM3M https://m.eds00.ru/863e766¢
bubmuoreka [{OK
13 PoTocuHTes. XeMOCHHTE3 https://m.eds00.ru/863e7c98
. bubnunoreka LIOK
14 OHepreTuaccKuii oomeH https://m.edsoo.ru/863e7aae
JKW3HEHHBIH HUKIT KJIETKH.
Henenue knetku. MuTos.
15 JlaGopatopnas pabora Ne 3 05 bubmmnoreka HOK
«HaOmroneHne MuTO3a B KJIETKax ' https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIIPEIapaTax»
16 buocunres Oenka. Peakiusa bu6nunorexa LIOK
MaTPUYHOIO CUHTE3a https://m.edsoo.ru/863e796e
bubnunoreka LIOK
17 Tpancnsamus — 6unocuHTe3 OEKa hitps://m.eds00.ru/363e796¢
18 Hexknerounsie GopMbl )KU3HH — bubmuoreka [IOK
BUPYCBI https://m.edsoo.ru/863e7540
bubnunorexa LIOK
19 @OpMBI pa3MHOKEHUSI OPTraHU3MOB https://m.edso0.ru/863e81h6

https://m.edso0.ru/863e831e



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
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubnunoreka LIOK

20 Metios https://m.edso0o.ru/863e7f4a
OO0pazoBaHue M pa3BUTHE TIOJOBBIX
kJeToK. OI10/10TBOPEHHE.

21 Jlaboparopnas padota Ne 4 05 bubmmoreka [JOK
«M3yueHne cTpoeHUs MOJTOBBIX ' https://m.edsoo.ru/863e81h6
KJIETOK Ha TOTOBBIX
MHUKpOIMpenaparax»»

29 NHnuBunyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
T _

23 uacreacracnnoctn 1 BuGmmorexa LIOK

A https://m.eds00.ru/863e86f2
W3MEHUYUBOCTH
0 | e B 10K
P ’ PHA https://m.edso0.ru/863e8878
CKpeIllMBaHUe
5 | Do pemme Busmorea 101
https://m.eds00.ru/863e89a4
HacJeI0BaHUs IPU3HAKOB
CuenieHHOE Hacle/10BaHNe
npu3HakoB. JlaboparopHas padota

26 Ne 5 «M3yueHune pe3ynbTaToB 05 bubnnorexa [JOK
MOHOTHOPHUIHOTO W TUTHOPUTHOTO ' https://m.eds00.ru/863e8c60
CKpEIIMBaHUA Y IPO30(UIIBI HA
TOTOBBIX MHUKPOTIpErapaTax»

27 I'enetuka nosa. Hacnenosanue but6mmoreka [IOK
NIPU3HAKOB, CLEIICHHBIX C IIOJIOM https://m.eds00.ru/863e8c60
HacnencrBenHass \BMEHYMBOCTb.

28 JlaGopatopnast pabora Ne 7. 05 bubmuoreka [JOK
«AHanu3 MyTauui y 1po30(duisl Ha ' https://m.edso0o.ru/863e8efe
TOTOBBIX MUKpPOIIpemapaTax»

29 N3menunBocTh. HeHacnencTBeHHas 05 but6mmoreka [IOK

M3MEHYMBOCTH. JlabopaTropHast

https://m.edso0.ru/863e8efe



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

pabota Ne 6. zydenue
MOIU(PUKAITMOHHON U3MEHUNBOCTH,
MMOCTPOCHUE BAPUALIMOHHOTO psifia
Y BapHallMOHHOW KPUBOW»

30 ['enernka yeaoBeka 1 ﬁg&?ﬁ;ﬁ;ﬁ)gg};%eg 478
PesepBHelil ypok. O600IICHHE 110
31 Teme «HaciencTBEHHOCTE U 1
W3MEHUYUBOCTH OPTaHU3MOBY
32 Cenekius Kak HayKa U MPOLEecc 1 EH6J_IHOTeKa LHOK
https://m.edso0.ru/863e9214
33 MeToasl ¥ JOCTHXKEHUS CEIEKIINU 1 bubnunoreka LIOK
pacTEHUH U KUBOTHBIX https://m.edso00.ru/863e9214
34 buotexHoorus Kak orpacib 1 bubnnorexa [JOK
MPOU3BOJICTBA https://m.eds00.ru/863e9336
OBHIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

KoJsnvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
w/n Tema ypoka Beero KOﬁHTpOJILHLIe HpﬁaKTI/I‘lGCKI/Ie W3yMeHHS  00pA3OBATEJIbHbIC
padoThI padoThbI pecypes
1 OBOJIIOLMS U METOJIbI €€ U3YUYECHHUS 1 EH6J_IHOTeKa LHOK
https://m.edsoo.ru/863ea20e
2 Hcropust pa3BuTUA IPEACTABICHUI 1 bubmmorexa [JOK
00 »3BOJIIOLINU https://m.edso0.ru/863e9570
bubnunoreka LIOK
3 Mukpossosoms 1 https://m.edsoo.ru/863e9cle
[Tonynauus Kak 31eMeHTapHas
€IMHUIIA BUJIA U YBOJIIOIUH.
Y bubnunorexa LIOK
4 fggggﬁiﬁiﬁ?ﬂiﬁ?ﬁi Nel 1 0.5 https://m.eds00.ru/863e99c6
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JIBroKy1ue cuibl (3JIeMEHTapHbIE 1 bubmmnoreka HOK
(bhaKTOpBI) SBOTIOLIUN https://m.edsoo.ru/863e9da4
. bubmmoreka IIOK
6 EcrecTBeHHbIi 0TOOp 1 €ro GopMbl 1 https://m.eds0o.ru/863e9ed0
Pe3ynbratel 3BOIOIMN:
MPUCTIOCOOJIEHHOCTh OPTaHNU3MOB U
7 BU000pazoBanue. JlabopaTopHas 1 05 bubnuotexa [JOK
pabota Ne 2 «Onmcanne ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOTICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIFHOTO XapaKTepay
8 Hamnpasnenus u nytu 1 bubmuoteka [IOK

MaKpO3BOJIIOLIUU

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



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

HeobGpatumocTs 3BOIIONKN

Wcropus xu3Hu Ha 3emiie u

10 N
METO/Ibl €€ U3YUEHHUS
11 ['unoTte3sl NPOUCXOKACHUS )KU3HU bubmmoreka [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3Hu Ha 3emIie 1o 3pam bubnmnoreka HOK
Y MepuoiaM https://m.edso0.ru/863eabbe
OCHOBHBIE 3TaIlbl BOJTIOIUU
PacTUTENIBHOTO U )KHBOTHOTO MHUPA.
13 [TpakTuueckas padorta Ne 1 05 bubnnorexa [JOK
«M3y4eHre NCKONIaEMBIX OCTaTKOB ' https://m.edsoo.ru/863ea8hc
pacTeHUii U )KUBOTHBIX B
KOJITCKIIHSIX )
14 CoBpemMeHHas cuctema bubmmoreka [JOK
OPraHU4eCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOIONHS YEIOBEKA bubnuoreka [{OK
(aHTpOIIOTEeHE3) https://m.edsoo.ru/863eac2c
16 JBwxyuue cuibl ((hakTopsl) bubmmnoreka HOK
AHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaANH DBOIOIAU
YeJioBeKa
18 Yenoseueckue pacsl U IPUPOJHBIE bubmuoreka [IOK
aJlanTanuu 4ejIoBeKa https://m.edsoo.ru/863eaea?2
PesepBHeIil ypok. O6001IeHNE IO
19 TeMe «BO3HHKHOBEHME U pa3BUTHE
KHU3HHU Ha 3eMiie»
20 OKoJIorus Kak HayKa
21 Cpenbl 00MTaHUS U SKOJIOTUYECKHE bu6muoreka [JOK
(baxTopsl https://m.edsoo.ru/863eafec
AoluoTtudeckue (HaxTopsl.
22 JlaGopatopHas pabora Ne 3. 0.5 bubmorexa IOK

«Mopdonorudeckne 0COOCHHOCTH

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
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https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

pacTeHui U3 pasHbIX MECT
obutanusny. JlabopatopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCay

23 buotndeckue GaxTopsr Bubmorexa ITOK
https://m.edsoo.ru/863eb348

DKOJIOTUYECKUE XapPAKTEPUCTUKU
nomymsituu. [Ipaktuueckas pabora

24 Ne 2 «[Toacuér ioTHOCTH 0.5
MOMYJISILIAK Pa3HbIX BUIOB
pacTeHun»

o5 Coo0rmiecTBa OpraHu3MOB — bubnnorexa [JOK
OMOIIeHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTUYECKUE CUCTEMBI bubmmoreka [JOK
(9KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTeNn

27 9KOCUCTEMBI. DKOJIOTHUECKUE bubmmnoreka HOK
nupamMuipl. CBOMCTBA YKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus

28 [TpupoHbIE SKOCUCTEMBI

29 AHTpPOTIOT€HHBIE YKOCUCTEMBI

30 buocdepa — rnobdanpHas bubmuoteka [IOK
9KOCUCTEMA 3eMJIU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnuotexa [JOK
ouochepsl https://m.eds00.ru/863ebd16

32 YenoseuecTBO B Onocdepe 3emiun

33 CocylecTBOBaHHE MTPUPOJIBI U bubnuotexa [JOK
Ye0BeYeCcTBa https://m.edsoo.ru/863ebale
Peseprubriil ypok. O606111eHIE

34 TeMbl «CooO1iecTBa u

9KOJIOTHYECKHUE CUCTEMbD)



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34

2.5




YUYEBHO-METOAUYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOT'O MPOLUECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

* buonorus, 11 kacc/ [Maceunuk B.B., Kamenckuit A.A., Py6ios A.M. u 1p.;

ITox penakuumeit [laceunnka B.B. AknnonepHoe o6mectBo «3mareascTBo
«IIpocBemenue»

buonorus, 10 knacc, [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue.

[Tox pen. Ilaceunuka B.B.. Akunoneprnoe o6miectso "M3naTenbcTBo

"IIpocBenienue"

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

buonorus, 11 knacc, [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue.

[Tox pen. Ilaceunuka B.B.. Akunoneprnoe o6mectso "M3naTenbcTBo

"IIpocBenienue"

buonorus, 10 knacc, [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue.

ITox pen. Ilaceunnka B.B.. AknunonepHoe o61miectBo "M3nareabcTBo

"[Ipocsenienue"

CrnpaBouHble TaOJIUIIBI

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
«Enunas xomnexuus Ludposeix O6pazoBarenbHbix Pecypcosy (Habop 1 pOBEIX pecypcoB
k yueOnukam sinauu B.B. ITaceunuka) (http://school-collection.edu.ru/).
http://bio.1september.ru/urok/ -Marepuainsl k ypoky. Bce paboTbl, Ha OCHOBE KOTOPBIX
CO3/1aH cailT, OblIM onyOJauKOBaHbI B razere "buonorus". ABTopamu caiita npojeiaHa
OoJbIas paboTa Mo CHCTEMaTU3UPOBAHUIO TA3€THBIX CTATeH ¢ yY4ETOM MIKOJIBbHOMN yueOHOM
IIporpaMMsl 1o npeamerty "buosnorus".

http://ebio.ru/ - DnexTponnsblit yueOHUK «bronorusy». CoaepXuT Bce pa3ieiibl ONOIOTHH:
0O0TaHUKY, 300JIOTHIO, aHATOMHIO B (PH3UOJIOTHIO YETIOBEKA, OCHOBBI ITUTOJIOTHU M T€HETHKH,
HBOJIIOIIMOHHYIO TEOPHUIO U FKOJIOTHI0. MOKeT OBITh PEKOMEHIOBAH YUaITUMCSI [T
CaMOCTOSITENIbHOM pabOTHI.

http://djvu-inf.narod.ru/ - snexkrponnas OudIHOTEKA

http://biology.ru/index.php - Caiir siBnsieTcss IHTEepHET — Bepcuel y4eOHOTo Kypca Ha
KoMmakT-aucke "Otkpeitas buonorus"



https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525936959&usg=AOvVaw0-zijkvlqqCYBP6FNy3X0r
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&source=editors&ust=1697367525937162&usg=AOvVaw1eOhC4TZBljBc74ZpbvXWX
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525937383&usg=AOvVaw0ft2hGULdo59r-ZNDhfU5E
https://www.google.com/url?q=http://djvu-inf.narod.ru/&sa=D&source=editors&ust=1697367525937587&usg=AOvVaw1YS-Je-LV7_H9tf1RY4bTU
https://www.google.com/url?q=http://biology.ru/index.php&sa=D&source=editors&ust=1697367525937771&usg=AOvVaw1udsbuSp46YLS3esOsGV6s



