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IHHOSACHUTEJ/IBHAS 3AIINCKA

[Tpu pa3paboTke MporpaMMsl MO0 OMOJIOTHU TEOPETHYECKYIO OCHOBY JUISI ONPE/ICICHUS TOAX00B K
¢dopMHupOBaHMIO coAepKaHUs ydeOHoro mnpeamera «buomorus» COCTaBWIM: KOHLENTyaJlbHbBIE
nonoxkeHust PI'OC COO o B3anMOOOYCIOBIEHHOCTH IENEeH, COAEp)KaHUs, Pe3yabTaToB OOY4YeHHS U
TpeOOBaHMII K YPOBHIO TOATOTOBKH BBITYCKHHUKOB, TOJOXEHHS 00 OOmMX IMensX M MPHUHIUIAX,
XapaKTepU3yIOUINX COBPEMEHHOE COCTOSHHE CHUCTEMBI cpefHero obmiero oOpazoBanusi B Poccuiickoit
Oenepanyn, a TaKXKe MOJOKEHUS O crieruduKe ONOIOTHH, e€ 3HAYCHUH B TIO3HAHWH JKUBOH MPHUPOJIBI U
oOecrie4eHn: CYIIECTBOBAaHUS dejoBedeckoro ooOmecTBa. COTNIaCHO HA3BaHHBIM  ITOJIOKEHUSIM,
ofpeJiesieHbl OCHOBHBIE (PYHKIIMH IPOTPaMMBbI 0 OMOIOTHH U €€ CTPYKTYpa.

[IporpaMma mo Ouonormu JaéT TpPEACTaBICHHE O ILENsIX, 00 oOmiel crpaTeruut OOydeHHs,
BOCIIHTAHUSI W Pa3BUTHS OOYYAIOMIMXCS CpelICTBAMH y4deOHOro mpenMera «buomorusy», ompenenser
o0si3aTeNnbHOE MPEAMETHOE COJEpKaHUE, €ro CTPYKTYpY, pacupeielicHhe MO pasfeiiaM U TeMau,
PEKOMEHTyeMYI0 ITIOCIIEA0BATEIbHOCTh M3YUEHHsI YYeOHOrO MaTepHuaia C YYETOM MEXIPEIMETHBIX U
BHYTPUNPEIMETHBIX CBS3€H, JIOTHKM OOpa30BaTENhHOTO TIpOIlecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaronmxcs.

B mporpamme 1o OHONOTHH TakXe YYHUTBHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeaMETHBIM U TMPEAMETHBIM pe3ylbTaTaM oOydeHHs B (DOPMHPOBAaHWW OCHOBHBIX BHIOB Y4eOHO-
MO3HABATENIFHOW  JIEATENFHOCTH/yUeOHBIX NIEHCTBHA OOYYaroIIUXCsl TI0 OCBOSHHUIO COJEp)KaHUS
OHMOJIOTNYECKOro 00pa30BaHusI.

B mporpamme mo Owonormm (10-11 kmaccel, 0a30BbIi ypOBEHb) pEAIN30BaH TPHHIUI
MIPEeMCTBEHHOCTH B U3yYEHUHN OMOJIOTHH, OJaromaps 4eMy B Hell MpocMaTpHUBaeTCs HANPaBICHHOCTh HA
pa3BuTUC 3HaHPII>i, CBA3aHHBIX C (I)OpMI/IpOBaHI/IeM C€CTCCTBCHHO-HAYYHOI'0 MHPOBO33PCHHA, ICHHOCTHBIX
OpUCHTAIMH JIMYHOCTH, DKOJOTUYECKOTO MBIIUICHHS, MPEACTABICHUH O 3I0pOBOM 00pasze KM3HU U
OepeXHBIM OTHOIIIEHHEM K OKpyXaromed mnpupomaHoil cpeme. [losromy Hapsgy ¢ u3ydeHHUEM
0011e0MOIOTHYECKIX TEOPHiA, a TAK)Ke 3HAHWK O CTPOSHHH XKUBBIX CHCTEM Pa3HOTO PaHTa W CYITHOCTH
OCHOBHBIX IMPOTCKAOIIHUX B HHUX IMIPOHECCOB B IporpamMme 110 6I/IOJIOFI/II/I YACJICHO BHHMAaHHC
HCIIOJIb30BAaHUIO MMOJTYUYCHHBIX 3HAHUH B HOBCCZ[HCBHOfI JKU3HU I pCHICHUA MMPUKIIAAHBIX 3ada4, B TOM
yuclie:  MPO(HIAKTUKKA  HACIEJACTBEHHBIX  3a00JNI€eBaHMW  YEOBEKa,  MEIMKO-TEHETHYECKOTO
KOHCYJIbTUPOBaHUS, OOOCHOBAaHHWSI 3KOJOTMYECKH IeNIeCOO0Pa3HOro TMOBEJICHUS B OKpYKaroIeH
IIPUPOJHON Cpelie, aHAIN3a BIUSHUS X03SMCTBEHHON IESITEIbHOCTH YEJIOBEKA HA COCTOSSHUE IPUPOJIHBIX
Y UCKYCCTBEHHBIX 3KOCHCTEM. Y CHIICHNE BHUMAaHMsI K MPUKJIATHON HAMIPABIEHHOCTH Y4eOHOTO mpeaMeTa
«buonorus» MPOIUKTOBAHO HEOOXOJUMOCTHIO OOECIICUeHHsS YCJIOBHW IS PEIIeHUS OIHOW U3
aKTyalbHBIX 3aJ]ad IIKOJIBHOTO OMOJIOTHYEcKOro 00pa3oBaHmsi, KOTOpas mpejrmnoiaraetT GopMupoBaHue y
0o0ydJarommxcss  CIIOCOOHOCTH — aIallTUPOBaThC K  HM3MEHEHUSM JUHAMHYHO  Pa3BHBAOIIETOCS
COBPEMEHHOTO MUpA.

Buonorust Ha ypoBHE cpeaHero oomero o0pa3oBaHus 3aHUMAaeT BaxkHOe MecTo. OHa obecrieunBacT
¢dopMmupoBaHKe y 0OydaromUXcs MPEACTABICHUH O HaydyHOH KapTHHE MHUpa, paciiupseT u o00o0IaeTr
3HaHHUA O JKMBOH TIpHPOJie, €€ OTIMYHUTENbHBIX NMPU3HAKAX — YPOBHEBOW OPTaHWU3allMd W JBOJIOIHH,
co3maT yCNOBHs JUIS: TIO3HAHWS 3aKOHOB JKHUBOH TPUPONbL, (OPMHUPOBaHUS (QYHKIIMOHAIBLHON
TPaMOTHOCTH, HaBBIKOB 37I0POBOTO M 0€30MAaCHOTO 00pa3a KHU3HH, OKOJOTHYECKOTO MBIILIICHHS,
LEHHOCTHOT'O OTHOIICHUS K XHBOH NMPHUPOJIE U YEIOBEKY.

Bonbiioe 3Hauenne OMOJIOTHs UMEET TakXkKe ISl PELICHHs BOCIIUTATEIBHBIX M Pa3BUBAIOLINX 3a/1a4
cpelmHero ooIero oOpa3oBaHMs, COILMANIM3ANUK OO0ydYaromuxcs. V3ydenue Ouojioruu odOecreuyuBaeT
ycnoBus it GOPMHUPOBAaHUS MHTEIUICKTYalIbHBIX, KOMMYHUKAIIUOHHBIX U WH(POPMALUOHHBIX HABBHIKOB,
3CTETHYECKON KYJBTYpbI, CIIOCOOCTBYET MHTETrpalyy OMOJIOTHUECKUX 3HAHHWN C IMPEACTABICHHUSMHU M3
JPYruX y4eOHBIX MPEIMETOB, B YaCTHOCTH, (U3WKH, XMMHUU M reorpaduu. Ha3BaHHBIE TOIOXKEHUS O
npe/Ha3HaYeHUN Y4eOHOTo mnpenMera «BHOIOTHS» COCTaBHIM OCHOBY ISl OINPEJCNCHHs MOJXOJIOB K
0TOOPY U CTPYKTYPUPOBAHUIO €T0 COAEPIKaHUs, IPEACTaBIEHHOI0 B IPOrpaMMe 1o OMOJIOTHH.

Ot0op coaepxanus ydeOHOro mnpeamera «buojiorus» Ha 0a30BOM YPOBHE OCYIICCTBIEH C
MO3HIIUI KyJIBTypOCOOOPa3HOTO MOJIX0/a, B COOTBETCTBUH C KOTOPHIM 00YYarOIIHecs JOJKHBI OCBOUTH
3HaHUS U yMEHHs, 3HauuMble A (QopMupoBaHusi OOWIEH KyIbTYpBbl, ONPEACISIONINE aJeKBaTHOE
MIOBEJICHUE YEJIOBEKa B OKpY’Kalolledl MPUPOJHOM cpene, BOCTpeOOBaHHBIE B IMOBCEAHEBHOW >KM3HU H
MpaKTHYecKoi nesarenbHocTr. Oco0oe MecTO B ATOM CUCTEME 3HAHWW 3aHMMAIOT JIEMEHTHI CO/IeP KaHus,
KOTOpBIC CIIy>KaT OCHOBOH JuIst (JOPMHUPOBAHUS MPEACTABICHHA O COBPEMEHHOH €CTECTBEHHO-HAYYHOMH
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KapTHHE MUPA U [IEHHOCTHBIX OPHEHTAIUSAX JTHMYHOCTH, CITIOCOOCTBYIOIIMX T'yMaHH3allUH OUOJIOTHIECKOTO
o0pazoBaHws.

CTpyKTypupOBaHHE COJEpXKaHUsl yueOHOro MaTepralia B IporpaMMe 0 OHOJIOTHH OCYIIECTBICHO
C y4€TOM TPUOPUTETHOTO 3HAUYCHUS 3HAHUN 00 OTIMYUTEIBLHBIX OCOOCHHOCTSX JKUBOHW MPUPOJBI, O €€
YPOBHEBOW OpraHM3allii W DSBONIONUHA. B COOTBETCTBUM C 3TUM B CTPYKType y4eOHOTrO Mpeamera
«buonorusy BeIIENEHBI CIIEAYIONINE COepKaTeIbHbIC THHUU: «bruonorus Kak Hayka. MeToIbl HayYHOTO
no3HaHus», «KiieTka kak Ouojorumueckas cucreMay, «OpraHu3M Kak OHOJIOrMYECKas CHUCTeMay,
«CucreMa M MHOTOOOpa3He OPraHUYECKOTO MHpa», «IBOIIONUS KHUBOW MPUPOIBD», «IKOCHCTEMBI H
MPUCYIIHE UM 3aKOHOMEPHOCT.

Ilenp wu3ydeHuss ydeOHOro mpemmera «buonorus» Ha 0a30BOM YpPOBHE — OBIIAJCHHC
00y4JaroMMUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHALHOW OpraHU3aIlMK KUBBIX CUCTEM Pa3HOrO paHra
U MPUOOpETeHNEe YMEHHUI UCIIOJIb30BaTh 3TU 3HAHUS JIJISI TPAMOTHBIX JACHCTBHI B OTHOIIEHUH O0BEKTOB
JKUBOW MTPHUPOJIBI U PEUICHHS PA3IMYHBIX KUZHEHHBIX MTPOOIICM.

Hoctmxkenne 1emu  u3ydeHus ydyeOHoro nmpenvera «buonorus» Ha 0a30BOM  YpPOBHE
obecrieurBaeTCsl pelieHUEM CICIYIONIHNX 3a/1a4:

OCBOCHHE OOYYAIONIMMHUCS CUCTEMBI 3HAHWH O OWOJOTMYECKHX TEOPHSAX, YUYCHHUAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, MpPaBUIaX, CIYKalluX OCHOBOHM aJsi ()OPMHPOBAHHS TMPEICTABICHUN O
€CTECTBCHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAyYHOr'0 MO3HAHUS, CTPOCHUH, MHOr000pasuu M
0COOCHHOCTSIX HMBBIX CUCTEM Pa3HOTO YPOBHS OPTaHU3AIMH, BBIJAIOIIUXCSA OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHN;

dopMupoBaHue y OOyYarONMXCs IO3HABATENbHBIX, WHTCIUICKTYAIbHBIX M  TBOPYECKHX
CIOCOOHOCTEH B Mpolecce aHaNn3a JaHHBIX O MyTAX Pa3BUTHS B OMOJIOTMH HAYYHBIX B3TIISAOB, UACH U
IMOAXO0A0B K U3YUYCHUIO KMUBBIX CUCTEM PAa3HOI'0 YPOBHA OpraHHU3alluu;

CTaHOBJICHHE Y OOYyYaroIuxcs OOIned KyJbTyphl, (DYHKIIMOHAIBHONH TPaMOTHOCTH, Pa3BHTHE
YMEHUIT OOBSACHSTH U OIICHUBATH SBJICHUS OKPYKAFOIIET0 MUPA >KUBOU MPUPOLI HA OCHOBAHHH 3HAHUH U
OTBITA, MOJYYCHHBIX MPH U3yYCHUN OUOJIOTHH;

(dhopMupoBaHue y 00yUYaAIONIUXCS YMEHHUH WILIIOCTPUPOBATH 3HAUYCHUE OMOJOTHYECKHUX 3HAHUHU B
HpaKTH‘ICCKOﬁ ACATCIBHOCTHU YCJIOBCKA, PA3BUTHKU COBPEMCHHBLIX MCIUIIMHCKUX TEXHOJOTHI MU
arpoOHOTEXHOJIOT A,

BOCIIMTAaHHEC Y6e)I(]léHHOCTI/I B BO3MOXKHOCTHU MMO3HAHUS YEJOBEKOM JKHUBOM IMpUpOJbI,
HEOOXOJUMOCTH OCpEe,HOr0 OTHOILICHHsSI K HEH, COOJIIOJEHUS STHYECKMX HOPM IIPU TMPOBEICHUU
OHMOJIOTUYECKUX UCCIICIOBAHHIA;

OCO3HAHHUE ICHHOCTH OUOJOTMYECKUX 3HAHUI JUISI TOBBIIICHHUS YPOBHS SKOJIOTHUECKON KYIbTYPBI,
JUTsE (POPMHUPOBAHUSI HAYYHOTO MUPOBO33PEHHUS;

NPUMEHEHUE TPUOOPETEHHBIX 3HAHWH W yMEHUH B TIOBCEJAHEBHOW IKHM3HHU JUIS OICHKH
MOCJIEJCTBUN CBOEH MESATEIBHOCTH TI0 OTHOIICHUIO K OKPYXKAIoMIeH cpesie, COOCTBEHHOMY 37I0POBBIO,
000cHOBaHUE U COOMIOIeHHE Mep TPO(MITAKTUKHY 32a00IeBaHNH.

B cucreme cpemHero obuiero oopaszopanus «buonorusy, u3ydaemasi Ha 6a30BOM ypOBHE, SIBIISIETCS
00513aTeNTbHBIM YUCOHBIM MPEMETOM, BXOJIAIINM B COCTAB MPEAMETHOI 001acTH « EcTeCTBEHHO-HAyYHbIE
MPEAMETBD.

st u3ydeHuss OMOJIOrMM Ha 0a30BOM YPOBHE CpeIHEro o0Imero oOpa3oBaHHs OTBOAMTCS 68
yacoB: B 10 kmacce — 34 gaca (1 yac B Hezenio), B 11 ximacce — 34 waca (1 4ac B Henenro).



COJEPXAHUE OBYYEHUSA
10 KJIACC

Tema 1. buoJsiorusi kak HayKa.

buonorust kak Hayka. CBsi3p Ouonoruud ¢ OOIIECTBEHHBIMHM, TEXHWYECKHMH M JIPYTUMH
€CTEeCTBEHHBIMU HayKaMH, Qpriiocoduelt, STUKOH, 3CTETUKON 1 mpaBoM. Poib Oronoruu B GopMUpoBaHUT
COBPEMEHHOH Hay4yHON KapTHHbI Mupa. CrucremMa OMOJIOTHYECKUX HAYK.

Metonpl mNO3HaHUS KMBOM HpUPOAbl (HAONIOACHUE, 3KCIEPUMEHT, OIMCaHUE, W3MEPCHHE,
KJaccuUKalys, MOACITUPOBaHHUE, CTATHCTHUECKast 00pabOTKa NaHHBIX).

JdeMoHcTpanum:

Tloptpetsr: U. HapsuH, I'. Menaens, H. K. Koabios, JIx. Yorcon u @. Kpuk.

Tabnuie! 1 cxeMbl: «MeToAbI TO3HAHUS KUBOW TPHUPOIBD).

JlabopaTopHbIe H MpaKkTUYeCKHe padoThI:

IIpakTudaeckas paboraNe 1. «Mcronp30BaHNe Pa3IMYHBIX METOIOB MPH HU3YUCHHH OHOTOTHIECKHIX
00BEKTOBY.

Tema 2. /KuBble cucTeMbl M UX OPraHu3anms.

JKuBbie cucteMbl (OMOCHCTEMBI) KaK MpeAMeT W3y4eHus Omonoruu. OTIudne KUBBIX CUCTEM OT
HEOPraHM4YeCKOH MPUPOIbI.

CpoiicTBa OHMocucTeM W UX pa3HooOpa3ue. YPOBHH OpraHu3alid OMOCHCTEM: MOJCKYISPHBIi,

KJIETOYHBIN, TKaHEBBIN, OPraHU3MEHHBIH, MOMYJISIIUOHHO-BUIOBOMH, 3KOCHUCTEMHBIN
(buoreonieHOTHUECKHUT ), OOC(HEPHBII.
JdemoHcTpanuu:

Tabnuie! 1 cxeMbl: «OCHOBHBIC TIPU3HAKH KU3HUY», « Y POBHHU OPTaHU3AIMY KUBOU IPUPOIBD».

O6opynoBanue: Moaenb monekynsl JJHK.

Tema 3. XumMHYecKHMil COCTAB U CTPOEHHUE KJIETKH.

XHUMHMYECKUM COCTaB KJIETKH. XUMHUYECKHUE 3JIEMEHTBI: MAKPOAJIEMEHTBI, MUKPO3JIEMEHTHI. Bona n
MUHEpaJIbHbIE BEIECTRA.

OyHKIIMM BOJIBI U MUHEPAJILHBIX BEIIECTB B KieTke. [loanepkanue ocMOTHYIECKOro OanaHca.

benku. CoctaB M crpoeHne OenKoB. AMHHOKHCIOTHI — MOHOMephl OenkoB. HezameHumble u
3aMEHHMbIE aMUHOKHCIOTHL. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYphl OEIKOBOW MOJEKYIBI
(mepBuuHas, BTOpUYHAs, TPETUYHAs M YETBEPTHUYHAs CTPYKTypa). XHUMHUYECKUE CBOWCTBA OEJIKOB.
buonornueckue GpyHKInu OEIKOB.

®DepMeHThI — Orosiornueckue karannzatopel. CTpoeHne pepMeHTa: aKTHBHBINA LIEHTp, CyOcTpaTHas
cneun¢uunocts. Kodepmentsl. Buramunsl. OTnnunst GepMEHTOB OT HEOPTaHUYECKUX KaTalu3aTOPOB.

YrneBogpl: MOHOcaxapuzabpl (TJIIOKO3a, pubo3a M JAe30KcHpuOo3a), Iucaxapuiabl (caxaposa,
JIAKTO3a) W MoJMcaxapuabl (Kpaxmal, TIUKOTeH, eJUTiono3a). buoigorndeckre GpyHKIMN YrieBOIOB.

Jlurmmupaer:  Tpurmuuepuabl, Gocdommnunel, crepouabl. ['mapoduiabHO-THIPOGOOHBIE CBOMCTBA.
buonornueckne ¢yHkouyn aunuaoB. CpaBHEHHE YIJIEBOAOB, OEJIKOB W JIMIKAOB KaK HCTOYHHUKOB
SHEPTHUH.

Hyxnennossie kucinotel: JJHK u PHK. Hykineotuasl — MOHOMEpHI HYKJICHHOBBIX KHCJIOT.
Crpoenue u ¢pynkunu JHK. Crpoenne u pynxkunn PHK. Buast PHK. AT®: ctpoenue n pyHKIuH.

HuTonorus — Hayka o kierke. Kierounas teopus — npumep B3auMOACHUCTBUS HAeH U (DAaKTOB B
HAayYHOM MIO3HAHWU. METONbI H3YUEeHHS KIETKH.

Knerka kak nenmoctHas skuBas cuctema. OOIIMe NpPU3HAKK KIETOK: 3aMKHYTas HapysKHas
memOpana, moniekyibl JJHK kak renetuueckuii anmapar, cuctemMa cuHTe3a Oernka.

Tunsl  KJIETOK:  dyKapuoTHYecKass ®  MpokapuoTudeckas. (OcoOEHHOCTH  CTPOEHHS
MpoKapuoTudeckoi kietkn. Kierounas crtenka Oakrepumif. CTpoeHHE JyKapHOTHYECKOW KIIETKH.
OCHOBHBIE OTJINYHUS PACTUTENLHOMN, )KUBOTHON U TPHOHOMN KIIETKH.

[loBepXHOCTHBIE CTPYKTYPBl KIIETOK — KIETOYHAs CTEHKA, TIMKOKAINKC, WX (YHKIUH.
ITnasmaTrueckass memOpana, €€ cBoiicTBa U ¢yHkiuu. [luromnasma u eé opranonpl. OTHOMEMOpPaHHBIC
opra"ouasl kietku: OIIC, ammapar I'onbmxu, sim3ocoMbl. ITomyaBTOHOMHBIE OpPraHOMIBI KIIETKH:
MUTOXOHIpPUH, MacTuasl. [Iponcxoxaenne MuToxonapuil u miactud. Bugsl iactun. HememOpanHble
OpPraHOWJBI KJIETKH: PHUOOCOMBI, KJIETOYHBIM LEHTP, LEHTPHUOJIH, PECHUUKH, >KI'YTHUKU. DYyHKIUU
OpPraHoOWOB KIETKH. BKmroueHus.
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SAnpo — perynaTopHblii umeHTp kieTku. CTpoeHue spa: saepHas 000j04YKa, KapHoIula3Ma,
XPOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KIETKE.

JdemMoHcTpanun:

Iloptpetsr: A. JleBenryk, P. I'yk, T. lIBann, M. lnelinen, P. Bupxos, Ix. Yorcon, @. Kpuk, M.
Yunkusnc, P. ®panknus, K. M. bap.

Huarpammel: «Pacmpenenenne XMMAYECKUX DIIEMEHTOB B HEXMBOH mpupone», «Pacmpenenenue
XUMUYECKHUX IEMEHTOB B )KMBOM MIPUPOAE».

Tabmuue! u cxemsl: «llepnonudeckas TabnuIa XUMHYECKUX 3JIEMEHTOBY», «CTPOEHHE MOJIEKYJIbI
BoIbl», «buocuHTe3 Oenka», «CtpoeHune Mosekynsl Oenka», «Ctpoenue depmenta», «HykiaenHosble
kucnoTel. JTHK», «Ctpoenune monekynst AT®», «CTpoeHne 3yKapHOTHUECKOH KIETKH», «CTpoeHue
JKUBOTHOH KJIeTKn», «CTpOeHHE pacTUTEeNbHOM KiIeTKn», «CTpoeHHe NPOKapUOTHYECKON KIETKNY,
«CtpoeHue siipa KIETKI», «YTIeBOAbD, «JIMTUABI.

ObopynoBaHue: CBETOBOM MHKPOCKOI, 000pyJOBaHHUE IS TPOBEACHHS HAOMIOACHUH, N3MEPEHUH,
IKCIIEPUMEHTOB, MUKPOIIPENapaThl paCTUTEIbHbIX, )KUBOTHBIX U OaKTEpHAIbHBIX KIETOK.

JlaGopaTopHble H MPaKTHYeCKHe PadOTHhI:

Jlaboparophas padota Ne 1. «/3yueHne KaTaJUTHYECKOH aKTHBHOCTH ()EpPMEHTOB (Ha MpuMepe
aMHJIa3bl WK KaTanasbl)».

JlaboparopHas pabota Ne 2. «3yueHne CTpoeHHUS KIETOK PACTEHUH, )KHBOTHBIX U OaKTEepHil MO
MHUKPOCKOIIOM Ha TOTOBBIX MUKPOIPENapaTax 1 UX OMHCAHUE).

Tema 4. JKusHeneaTeIbHOCTh KJIECTKH.

OOMeH BemecTB, WM MeTaboaM3M. ACCUMWIAIMS (IIACTHYCCKUH OOMEH) W AUCCHUMUIISITISL
(oHepreTnyeckuii 0OOMEH) — JBE CTOPOHBI €AUHOTO Tpoliecca MeTadoiau3Ma. Poiib 3aKOHOB COXpaHEHUs
BEIICCTB U DHEPTUH B TOHUMaHUK METa00IH3MA.

Tunsl oOMeHa BemecTB: aBTOTPO(HBIN U reTepoTpodHbril. Pors ¢pepMeHTOB B 00MEHE BEmeCTB U
NPEBPALICHUN HEPTHU B KIICTKE.

®otocunres. CBetoBast U TeMHOBas (asbl porocunTe3a. Peakunu otocunTesa. I hekTHBHOCTD
¢dorocunTesa. 3Hayenue hoTocuHTE3a AN )KU3HU Ha 3emite. BiusiHue ycnoBuil cpeabl Ha (OTOCHHTE3 U
CHOCOOBI MTOBBILIEHUS €I0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHHI.

XeMocHuHTe3. XeMOCHHTE3UpYoIIne OakTepuu. JHaueHNe XeMOCHHTe3a [T )KU3HU Ha 3emiie.

OHepreTndeckuii oOMEH B KIETKe. PaclieruieHue BEIIeCTB, BBIICICHHE W aKKyMYyJIHPOBaHHE
SHEPruM B KJIETKe. DTalbl dHepreTuyeckoro oomena. ['nukonus. bpoxkenne u ero Buasl. Kucnopoanoe
OKHCJICHHE, WIN KieTouyHoe nawixaHue. OxuciurensHoe (ocdopunmpoBanue. O(H(HEeKTHBHOCTD
9HEPreTHYECKOro OOMEHa.

Peaknum marpuunoro cunTe3a. ['eHernueckas uHpopmanms u JIHK. Peanuzamus renerndeckoit
nHpOpMaIK B KJIeTKe. | eHeTHYecKnid Kol M ero cBoicTBa. TpaHckpunmus — MaTpuyuHblid cuHTe3 PHK.
Tpancnsus — OuocuHTe3 Oenka. Dtanbl TpaHchsimu. KoaupoBanue aMUHOKMCIOT. Ponb pubocom B
O6nocuHTe3e Oenka.

Heknerounsle dopmbr xu3an — Bupychl. Vctopus otkpeitus BupycoB (. WM. VBanoBckwuii).
OCOOECHHOCTH CTPOCHUS M KH3HEHHOTO IIMKJIa BUPYCOB. bakrepuodaru. bone3snu pacTteHni, )KUBOTHBIX U
4eNoBeKa, BbhI3bIBaeMble BUpycamH. Bupyc nmmyHonedummra yenoseka (BUY) — Bo30ymurens CITN1a.
OOparHast TpaHCKpHUIILMS, peBepraza M uHTerpasza. llpodunakTuka pacnpocTpaHEHHsS BHUPYCHBIX
3a00JeBaHUH.

JdemoHcTpanuu:

IToptpetsr: H. K. Konbros, 1. U. IBanosckuit, K. A. Tumupsizes.

Tabmurer 1 cxembl: «Tunbsl TUTaHu», «Metabonu3my, «MUTOXOHIpU», «DHEPTreTHUECKUN
oOMen», «Xmnoporutact», «Porocunres», «Ctpoerne JJHK», «Ctpoerne n GyHKIIMOHHPOBAHUE TeHAN,
«CuHre3 Oenka», «['eHeTnueckuii Koay», «Bupyce», «bakrepuodarm», «CTpoeHUE M )KU3HEHHBIA UK
Bupyca CIIN/]a, 6axteprodaray, «Pemmukanmsa JHK».

O6opynoBanne: Moaenu-antumkauu «Y apoeane JIHK u Tpanckpumnimsay», «buocuaTe3 Oemkay,
«Ctpoenne KIeTKn», Moaenb cTpykTypsr JTHK.

Tema 5. Pa3mHoxkeHHe 1 HHANBUAYATbHOE PA3BUTHE OPraHU3MOB.

Knerounsiid nukim, nim )XKu3HeHHBIN UK KiIeTku. MaTepdasa n mutos. Ilpoueccsl, npoTtekaromnyue
B uHTepdase. Pemmukaius — peakius marpuunoro cudre3a JJHK. Ctpoenne xpomocoM. XpOMOCOMHBIH



Habop — KapHOTHUI. JIMTUTONIHBIN U TallJIOUIHBIN XpOMOCOMHEIE HAOOpEI. XpoMaTuabl. L{uTomorndeckue
OCHOBBI Pa3MHOKEHUS U HHAWBHTyalIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenue knetku — muto3. Cragum mutosa. [Iporeccsl, mpoucxonasdiiue Ha pas3HbIX CTaAMsIX
MuTO3a. bronornyeckuit cMpica MUTO3A.

[Iporpammupyemasi Tubesb KIETKH — allONTO3.

DopMbl pasMHOXKEHHsI OPraHuU3MOB: Oecriojoe M IojoBoe. Buapl Oecrosnoro pasMHOMKEHHMS:
JelieHHe HaJaBOe, MOYKOBaHUE OJHO- W MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHME, BETETaTHBHOE
pazMHOeHHue. VICKyCCTBEHHOE KIIOHMPOBAHUE OPTaHU3MOB, €0 3HAYECHHE IS CEJICKIHH.

[lonoBoe pasMHOXXEHHE, €r0 OTIUYHS OT OECIOIOr0.

Meiio3. Craguu Meiio3a. Ilponecchl, npoucxoadaiiue Ha cTaausx Meiosa. [loBenenne xpomocom B
Mmeiiose. Kpoccunrosep. buonornueckuii cMpica 1 3HaueHHE MeHo03a.

l'ameTorene3 — mpouecc 00pa3oBaHHUsS IIOJOBBIX KIETOK Yy JXKMBOTHBIX. IloJIOBBIE >Keie3bl:
CEMEHHUKH U SsMUHUKH. OOpa30BaHNe U pa3BUTHE TIOJOBBIX KJIETOK — FaMeT (CIIepMaTO30u 1, SIMIIEKIICTKA)
— cmepMmatoreHe3 U oBoreHe3. (OcOOEGHHOCTH CTpOEHHsI SHIEKJIETOK U  CHEpMaTO30HOB.
OnnonorBopenue. [lapreHorenes.

NupuBunyansHoe pa3BuTHE (OHTOTEHe3). OMOpHOHANBHOE pa3BUTHE (IMOpHOTeHe3). DTarbl
SMOPHOHABHOTO PAa3BUTUSl y TIO3BOHOYHBIX JKMBOTHBIX: JPOOJICHWE, TacTPYJSLHUs, OPTaHOTCHE3.
[TocTaomMOpuoHanbHOEe  pa3BUTHE. THUNBI  MOCTAMOPHOHATIBHOIO  Pa3BUTHSA: NPSAMOE, HENpsMOe
(mmumHOYHOE). BrimsiHue cpenpl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIC BEI3BIBATH BPOXKIEHHBIE
YpOJACTBA.

Poct u pasButue pacteHuil. OHTOreHe3 LIBETKOBOTO pPACTEHUS: CTPOECHHE CEMEHH, CTaJuu
pa3BUTHSL.

JdeMoHcTpanum:

Tabmuuer u cxembl: «DOpMBI pa3MHOXCHHUSI OPTaHU3MOBY», «/IBoliHOE OMJIOJOTBOpPEHUE Y
[BETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXEHHE pacTeHHil», «JlemeHne KIeTKu OakTepuii,
«CTtpoeHue MOJIOBBIX KIETOK», «CTpoeHue xpomocoMbl», «Kierounslii nukmy, «Pemnukamus JHK»,
«Muro3sy, «Meio3y», «IIpsimoe 1 HenpsiMoe pa3BUTHE», «l'aMETOreHe3 y MIIEKOIIMTAIOIINX U YEIOBEKaY,
«OCHOBHBIE CTaJIMU OHTOTEHE3aY.

OObopynoBaHue:  MHKPOCKOIN,  MHKpompemapatsl  «CriepMaTo30MAbl  MIIEKOIHUTAIOLIET0»,
«litnexnerka MiekonuTaromero», «KapuokuHe3 B KIETKaX KOpeUIKa JyKa», MarHUTHas MOJIENb-
amuikanus «/lenenue kierkm», moaeias JJHK, Moaens MeTadasHoit XpoMOCOMBI.

JlaGopaTopHble U MPAKTHYEeCKHE PA0OTHI:

JlaGoparophas padota Ne 3. «Habnronenue MuTo3a B KIIeTKaX KOHUMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenapaTaxy.

JlaGoparopnast pabGora Ne 4. «l3yyeHune CTpoeHHMs IIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpPOIIpEnapaTaxy».

Tema 6. HacjiencTBeHHOCTHh M H3MEHYMBOCTH OPraHM3MOB.

IIpenmet u 3agaun reHeTuku. VicTopus pa3BuThs reHeTHKH. Ponb UTOMOTMH M 3MOPHOJIOTHH B
CTaHOBJICHMM TEHETUKH. BKiaJg pocCHHCKMX M 3apyOEKHBIX YYEHBIX B Pa3BUTHUE I'€HETHUKH. MeToabl
TeHETHKH  (TUOPWIONIOTHUECKUM, UTOTEHETHYECKUH, MOJEKYJspHO-TeHeTnYeckuid). OCHOBHBIE
TeHETUYECKHEe MOHATHA. | eHeThUecKasi CHMBOJIHMKA, UCIIOJb3yeMas B CXeMax CKpPEIIMBaHUM.

3aKOHOMEPHOCTH HacJeJ0BaHUs NPU3HAKOB, ycTaHOBIeHHBIE ['. MenzmeneM. MoHoruGpuaHoe
CKpelIrBaHue. 3aKOH eJUHO00pa3us TuOpuaoB nepBoro mnokojenus. [lpaBwio nomuHupoBaHus. 3aKOH
pacIeruieHns: Ipru3HakoB. | nmore3a ynucToTsl raMeT. [loHoe 1 HEMOJTHOE TOMHUHHPOBAHNE.

JurnbpugHoe ckpemuBaHue. 3aKOH HE3aBUCHMOTO HacJel0BaHus PU3HaKoB. LluTorenernueckue
OCHOBBl ~ JUTMOPHIHOTO  CKpEIIMBaHMA.  AHaTU3Upymollee  CcKpeumuBaHue.  Vcronb3oBaHue
AQHATM3HUPYIONIETO CKPEIUBAHUS TSI ONPEeNIEH s TEHOTUIIa OCOOH.

CuervieHHOe HacleqoBaHue npu3HakoB. Padora T. Moprana 1o CHEIJICHHOMY HAacjeIOBaHHUIO
reHoB. Hapyiienue cuienienns TeHOB B pe3yJIbTaTe KpOCCHHIOBEpa.

XpOoMOCOMHas TEOPHS HACIIEACTBEHHOCTH. | eHETHUECKUE KapThI.

I'enetnka moma. XpOMOCOMHOE oOmperesieHHe TMoia. AYTOCOMBI W TIOJIOBBIE XPOMOCOMBIL
I'omorameTHbIe 1 reTeporaMeTHble opranusMsel. HacnenoBanue npu3HakoB, CHEIUIEHHBIX C ITOJIOM.

M3menunBocTh. Buabl M3MEHYMBOCTH: HEHACNIEICTBEHHas M HaCJEICTBEHHasd. Poib cpensl B
HEHACIIEZICTBEHHON WU3MEHYHUBOCTH. XapaKkTepuCTHKA MOIU(PHUKALUNOHHON U3MEHYHMBOCTH.



Bapuanuonssii psg W BapuandoHHas kpuBas. Hopma peakiuu npusHaka. KonuuecTBeHHBbIE WU
Ka4eCTBEHHbIC IPU3HAKU M MX HOpMa peakiu. CBOWCTBAa MOJM(PHUKAIMOHHONW H3MEHYNBOCTH.

Hacnencreennas, Wiy reHOTHITUYECKAs, ©3MEHYNBOCTh. KoMOMHATHBHAS H3MEHYHBOCTh. Melo3 u
MOJIOBOM MpolLecc — OCHOBa KOMOMHATMBHOM HW3MEHUYMBOCTH. MyTallMOHHAsT H3MEHYHUBOCTb.
Krmaccudukamuss Myramuii: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIE. YacToTa ¥ TNPUYMHBI MYTaIllHH.
Myrarennpie (pakTOppl. 3aKOH TOMOJIOTHYECKMX PAJOB B HACIEACTBEHHON m3MmenunmBoctn H. .
Basunosa.

BresaepHast HACIEACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka uwemoBeka. Kaprwotmm dwemoBeka. (OCHOBHBIE METOABI TeHETHKH  YellOBEKa:
TeHeaNOTHYeCKni, OIM3HEUOBbIH, UTOTCHETHYECKUH, OMOXMMHYECKHH, MOJIEKYISPHO-TCHETHUSCKHM.
CoBpeMeHHOE OIpeseTieHe TeHOTHIA: TOJIHOIEHOMHOE CEKBEHHPOBAaHUE, T'€HOTHIIMPOBAHUE, B TOM
gucie ¢ nomomeko ITI1IP-ananuza. HaciaeacTBeHHBIe 3a00lIeBaHUs YelIOBEKa: TeHHbBIE 00JIe3HH, O0JIC3HH C
HACJIEICTBEHHONW MPEAPacloOKEHHOCTBIO, XPOMOCOMHBIE Oonie3Hn. ComMaThdeckue W TeHEepPaTUBHBIC
myTtaiud. CTBONOBBIE KJIETKH. [IpuHIMIIBI 340pOBOro 00pasa >KM3HU, TUATHOCTUKH, MPOMUIAKTUKA H
JIEYeHUsI TeHETUYECKNX Oose3Heil. MennKo-rTeHeTHIecKoe KOHCYJIbTHPOBaHHEe. JHAUYEHNE MEIUITUTHCKON
TE€HETHKH B MIPEIOTBPAIICHNH U JICUSHUN T€HETHYECKUX 3a00JIEBaHUI YeIIOBEKa.

JdemoHcTpanuu:

Ioptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uersepukos, H. B. Tumodeer-PecoBckmit,
H. U. BaBuinos.

Tabmuiel U cxembl: «MOHOTHOPHUIHOE CKPEIIMBAHUE M €r0 IUTOTeHETUYeCKask OCHOBaY», «3aKOH
pacuierjieHusT W €ero LUTOTCHETHYEeCKas OCHOBa», <«3aKOH YHCTOTBHI ramery», «durubpugHoe
cKpemuBaHue, «Lluromornyeckue 0OCHOBBI JUTHOPUIHOTO CKPEIIUBaHusy, «Melio3y», «B3anMomericTBre
aJUIeNbHBIX TEHOB», «l eHeTHueckrne KapThl PacTeHHUH, >KMBOTHBIX W uenoBeka», «['eHeTmka moiay,
«3aKOHOMEPHOCTH HAaCJeJOBaHUA, CIEIJIEHHOTO C Mmoiom», «KapuoTumbel yenoBeka U KHBOTHBIXY,
«Bunpr m3menumBocT», «MonudukanuoHHas W3MEHYHBOCTHY», «HacienoBanne pesyc-daxrTopay,
«"eHeTHKa rpymIl KpoBW», «MyTallOHHAs! U3MEHUYHUBOCTBY.

OO6opynoBanue:  MoAenu-amminkanud — «MoHoruOpugHoe — ckpemmBanue»,  «HemomHoe
JOMUHHpOBaHUe», «JurubpuaHoe ckpemuBanue», «llepekpéct XpoMocom», MHKPOCKON U
Mukporpenapar «Jlpo3odunay (Hopma, MyTaruu GOpPMBI KPBUTEEB U OKpAacKH Tena), repOapuii «I'opox
IIOCEBHOM».

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

JlaboparopHast pabora Ne 5. «U3ydyeHne pe3ynbTaTOB MOHOTHOPHUAHOTO W JTUTHOPHIHOTO
CKpEIIMBaHUs Y APO30(IIIBI HA TOTOBBIX MUKPOIIPETIapaTax».

JlaboparopHast pabora Ne 6. «lM3yueHue MOJAM(PUKAIMOHHON W3MEHYMBOCTH, IOCTPOCHHE
BapUALMOHHOTO Psfia U BAPUALIMOHHOW KPUBOID».

Jlaboparophas padota Ne 7. «AHaM3 MyTanuii y Apo30( Il HA TOTOBBIX MUKPOIIpEiapaTaxy.

[Mpaktuueckas padora Ne 2. «CocTraBiieHHE U aHAIN3 POJIOCIOBHBIX YEIIOBEKaY.

Tema 7. Cejiekuusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHM.

Ceneklysi Kak HaykKa M MPOLECC. 3apOKICHUE CEIeKIUU U jaoMectukauus. Yuyenue H. U.
BaBuioBa o0 T1eHTpax TPOUCXOXKACHUS W MHOrooOpasusi KyJIbTypHBIX pacTeHHid. LleHTphl
IMPOUCXOXKJACHUA TOMAITHUX KUBOTHBIX. COpT, nmopoja, mraMm.

CoBpeMeHHBIE METO/IbI CeNeKIMHA. MaccoBBI M MHAMBUIYAIbHBIH OTOOPHI B CEJIEKINN PACTEHUI
u KUBOTHBIX. OleHKa dKcTepbepa. BIM3KopoICTBEHHOE CKpelIMBaHWE — MHOpWUAMHT. UncTas JTUHHA.
CkpemBaHue YHCTHIX JWHHUHA. l'ereposuc, mnm rulOpumHas cuia. HepoacTBeHHOE CKpemuBaHUE —
ayropunuar. OtpanéHHas ruOpuanzanus U e€ ycrexu. VCKycCTBEHHBIH MyTareHe3 W IOJydeHHe
MOJIMIUIONIOB. JIOCTHKEHNS CENEKIIMH PACTEHUH, d)KUBOTHBIX 1 MUKPOOPTraHU3MOB.

brnorexnonorus KakK OTpaciib IIpON3BOACTBA. I'ennas HWHXXCHEPpH. OTanel CcO31aHusA
pexomOunanTaoit JIHK u TpancrenHsix opranm3moB. Kinertounas wmxeHepusi. KieTtodnble KymbTYypHI.
MukpoxJIoHaJIbHOE pa3MHOKEHUE pacTeHui. KionupoBanue BBICOKOITPOAYKTUBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPTaHU3MOB. JKOJIOTHYECKHEe U dThdeckue npodbinembl. [MO — reHerndecku
MOJUPHUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

IToptpetsr: H. U. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. IBaHoB.

Tabmumsl u cxemsl: kapTa «L{eHTpBI MPOUCXOXKIEHUSI U MHOTO0Opa3usa KyIbTYPHBIX PaCcTEHHI»,
«ITopompl momamrHUX >KMBOTHBIX», «CopTa KyJbTYPHBIX pacTeHHi», «OTnanéHHas TUOpUAN3aIHD»,
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«Pabotel axkagemuka M. @. HMsaHoBay, «llomumionaus», «OObeKTEI OMOTEXHONIOTHHY, «KieTo4dHbIE
KYJBTYPbI U KJIIOHUPOBaHUE», « KOHCTpyHpOBaHKE U IIEPEHOC TCHOB, XPOMOCOMY.

OGopynoBaHue: MYJISKH TJIOJIOB M KOPHEIUIONOB TUKUX (POPM M KYJIBTYPHBIX COPTOB PacTCHUH,
repbapuii «CenbCKOX03HCTBCHHBIC PACTCHUS.

JlaGopaTopHble H MPaKTHYECKHE PA0OTHI:

OKkckypcusi«OCHOBHBIE METOABI W JOCTHXKCHHUS CEJICKIUM pPACTEHWH W IKMBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIIUIO, INIEMEHHYIO ()epMy, COPTOUCTIBITATSIILHBIA YYaCTOK, B TCIUTMYHOE XO3SHCTBO,
1ab0paTOPHIO arpOYHUBEPCUTETA WIIH HAYYHOTO [IEHTPA)».

11 KJIACC

Tema 1. IBoJIIOLUOHHAS OHOJIOTHS.

IIpennocbulk BO3HHUKHOBEHHS 3BOJIOLMOHHOW TEOpUH. DBOIIOIMOHHAS TEOpHs U €€ MeCTo B
Ononoruu. BiansHue SBONMIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CunerenscTBa dBomonnd. llameoHToNOrnyecKkne: MOCIEIOBATETFHOCTE TOSIBIICHUS BUIOB B
MAJIEOHTOJIOTMUECKON JIETOITMCH, TIepeXoaHble (hopMbL. broreorpadudeckre: cXoICTBO U paznudne GpayH
1 (QJIOp MAaTEpPUKOB U OCTPOBOB.

OMOpHONOTHYECKHE: CXOJACTBA W PasIUuds SMOPHOHOB pa3HBIX BHJIOB TO3BOHOYHBIX.
CpaBHUTENBFHO-aHATOMUYECKHE: TOMOJIOTHYHEIE, AHANOTUYHBIE, PYIMMEHTApHBIE OpPraHbl, aTaBU3MBI.
MonekynsapHO-OHOXHUMHYECKHE:  CXOACTBO  MEXaHM3MOB  HACJCICTBEHHOCTH W OCHOBHBIX
MeTaboINYecKuX MyTel y BCeX OpraHu3MOB.

OpomonuonHas Teopusa Y. Jlapeuna. IIpeAnochUlKM BO3HUKHOBEHUSl AapBHHHM3MA. J[BIOKyIIHeE
CWJIBI 3BOJIIOIIMUA BUAOB 10 JlapBuHY (M30BITOYHOE Pa3MHOMKEHUE IPH OTPAHUYCHHOCTH PECYpPCOB,
HeomnpeeaEHHas U3MEHYMBOCTh, 00pH0a 32 CYIIECTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopust s3Bomonnu (CTI) 1 e€ 0OCHOBHBIE MOIOKEHUS.

MuxkposBomonus. [omysius kak eAnANATIA BUAA U IBOITIOIHH.

HdBwkymiue cunbl (QakTopsl) SBONIOLMH BHIOB B TpUpojae. MyTalMOHHBIM Tpolecc u
KOMOWHATHBHAsI N3MEHUYMBOCTS. [lomynsaiuonHbIe BOMHBI 1 Apeiid renos. M3onsaims U Murpanms.

EctectBeHHBII 0TOOP — HapaBIAIOMNN (haKTOp IBOIFOIHMH. DOPMBI €CTECTBEHHOTO 0TOOpA.

IIpucniocoGeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3Bojtonuu. llpumeps! mnpucmnocoOneHuit y
oprau3MoB. ApoMop(03bl U HIUOATATITALINH.

Bun wu BumooOpazoBamme. Kpurepum Buma. OcHoOBHble (OpMBI  BHI00OPa30BaHUS:
reorpauyeckoe, IKOJIOTHIECKOE.

MakposBomtorusi.  DopMbel  IBONIONMHU:  QUIETHYECKasi, JUBEPTeHTHAas, KOHBEPreHTHAs,
napasurenbHas. HeoOpatuMocTh 3BOTIOIUH.

[IpoucxoxkmeHue OT HeCHEIMATU3UPOBAHHBIX MpeakoB. [Iporpeccupyromas crenuamtu3amus.
AnanTuBHAS paguarys.

JdemoHcTpanuu:

[optpetsi: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M. bap, 3. I'ekkens, O.
Miromep, A. H. Ceepriios.

Tabmuiel U cxembl: «Pa3BUTHE OpraHMYecKoro Mupa Ha 3emie», «3apOJbIIIN MO3BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOpbOBI 3a cyiiecTBOBaHHE», «EcCTeCTBEHHBIH 0TOOPY,
«MHorooOpasue  copToB  pacteHui», «MHoroobpasue TOpOA  KUBOTHBIX»,  «[lomymsiumy,
«MyTaloHHass M3MEHYHBOCTB», «ApoMopdosbl», «Manoamantamuny, «OOmas JereHepanusy,
«/IBmxymue cunbl 3Bomronun», «Kapra-cxema mapmpyra myremectBus Y. JlapBuna», «bopnba 3a
cymectBoBanue», «llpucnocobneHHOCTs  OopraHusmoB», «l'eorpaduueckoe  BUI00Opa3zoBaHHUEN,
«IKOJOTHIECKOE BHI000pa30BaHUE.

O6opynoBaHne: KOJUIEKIINS HACEKOMBIX C Pa3IMYHBIMU TUTIAMH OKPACKH, HAOOp IIOJIOB U CEMSH,
kosuteknust «[IpuMepsl 3alMTHBIX MPUCTIOCOOTICHMI Y KUBOTHBIX», MOAENTb «OCHOBHBIE HAIIPaBIICHUS
IBOJIIOIHY, 00bEMHAs MOJIeNb «CTpOCHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX».

buoreorpaduueckas kapra Mupa, KouleKius «DopMbl COXPAaHHOCTH HCKOMAEMbIX JKMBOTHBIX U
pactenuit», wmojenb anmukanus —«llepekpéct xpomocom», BiaxkHble TmpemapaTthl «Pa3Burue
HaceKoMoroy, «Pa3Burue nsrymkn», Mukporpemnapar «/Ipozoduna» (Hopma, Mytanuu GOpMbI KPBLIHEB
1 OKPaCKH TeJa).

JlabopaTopHble M MpaKkTUYeCKue padoThI:



JlaGopaTtophas pabota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(OIOTHIECKOMY KPHUTEPHIOY.

JlaGopaTtopuast padota Ne 2. «Onmcanue MPUCIIOCOONICHHOCTH OpPTraHu3Ma M €€ OTHOCHTEIHLHOTO
XapakTepay.

Tema 2. Bo3dHNKHOBeHMe H pa3BUTHE KU3HU HA 3em.Ie.

JloHaydHBIE MTPEeICTABICHUS O 3apOKACHIH KU3HU. HaydHble rHIOTe3bl BOSHUKHOBEHUS KU3HH Ha
3emite: aOWOTE€HE3 M MMAHCTIEPMUS. XUMHUYECKast SBOIONNSA. AOMOTEHHBIH CHHTE3 OPTaHMYECKUX BEIIECTB
U3 HEOPraHMYECKUX. DKCIIEPUMEHTAIILHOE MOATBEP)KIACHNE XUMHUECKOM 3BoronK. HaganbHble sTamnsl
omonormueckoit osBomorun. ['mmoresa PHK-mmpa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp |
BO3HUKHOBEHHE MPOTOKIETKH. [lepBrle kimeTkm M ux sBomonusa. DopMHUpOBaHHWE OCHOBHBIX TPYII
JKUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emiie To 3paMm u nepuonam. Karapxeil. Apxelickas U MpoTepO30iCKas IpbL.
ITaneosoiickass 2pa u e€ TmepHOABl: KeMOpPHHCKUI, OpPIOBHKCKHUH, CHIYpUHCKHAN, E€BOHCKHM,
KaMEHHOYT OJIbHBIN, IEPMCKUI.

Me3so30i¥ickas 3pa U €€ NepruoAbl: TPUACOBBIN, FOPCKUIN, MEJIOBOM.

Kaiino3zoiickast apa 1 e€ rnepuobl: NajeoreHOBbIN, HEOT€HOBBIM, AHTPOIIOTEHOBBIM.

XapakTepucThKa KiIMMaTra U TEOJIOTHYeCKHX TporeccoB. (OCHOBHBIE 53Tambl  SBOIIOIHN
PacTUTENLHOTO M KUBOTHOTO MHpa. ApoMopQo3bl Y pacTeHWil W >KUBOTHBIX. [losiBIeHME, pacuBeT U
BBEIMHPaHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHU4ecKoOro MHupa Kak oTpakeHue 3Bomonud. OCHOBHBIE CUCTEMAaTHYECKHE TPYIIITBI
OpraHU3MOB.

OBoJIONMS YeJIoBeKa. AHTPOMNOJIOTHS Kak Hayka. Pa3BuTue IpeacTaBieHUIl O NMPOUCXOXKIACHUU
yenmoBeka. MeToapl W3ydeHus aHTpomnorene3a. CXOICTBA W Pa3IWYusl YeEIOBEKa U JKUBOTHBIX.
CucremaTHueCcKO€ MOJIOKEHUE YeTOBEeKa.

JBwkynire cuibl (pakTopbl) aHTpororeneza. HaciencTBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIH
otbop. OOmecTBeHHBIH 00pa3 )KU3HH, U3TOTOBIEHUE OPYAUN TPYyIa, MBIIIUIEHUE, PEYb.

OCHOBHBIE CTaIUU W BETBU HBOJIIOLMM YEJIOBEKA: aBCTpaJonuTeKd, YenoBek ymenblil, UemoBek
IpsAMOXOAAIMM, YenoBek HeaHIepTaIbCcKuil, UenoBek pasyMHbId. HaXxoIKu HCKONaeMBIX OCTATKOB,
BpEeMs CYIIIECTBOBaHMsI, 001aCTh PACIIPOCTPaHEHUs, 00BEM rOJIOBHOI'O MO3T'a, 00pa3 KU3HU, OPYAHS.

UYenoseueckne pacbl. OCHOBHBIE OONBIINE pachl: eBpoleongHas (eBpasuiickas), Herpo-
aBCTpAJIOUTHAS (3xBaTOpHANBEHAs), MOHTOJIOUTHAs (a3maTcko-ameprKaHCKas). UepTsl
MPUCTIOCOOJIEHHOCTH TIPEICTABUTENIEH YeNOBEYECKHX pac K YCJIOBHSIM CYIIeCTBOBaHUs. EIWHCTBO
yenoBevYecknx pac. Kpuruka pacuzma.

JdeMoHcTpanum:

[Moptpetsr: @. Penn, JI. IMactep, A. W. Omapun, C. Mumnep, . FOpu, Y. dapBus.

Tabmuis! u cxembl: «Bo3HnkHOBeHNEe COTHEUHOW CHCTEMBI», «Pa3BUTHE OPraHWYECKOTO MHPAy,
«PacturenpHas knetka», «KuBoTHas kierka», «lIpokaprotudeckas kineTka», «COBpeMEHHas cHcTeMa
OpraHuyYecKkoro Mupa», «CpaBHEHHE aHATOMHYECKHX YepT CTPOCHHs YEIOBEKa M YeJOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa IMaJeOHTOJOTMUECKMX HAaXOJOK IPEJKOB COBPEMEHHOTO YeJIOBEKay,
«/pesueiimue moan», «Jpesraue moau», «llepBbie cOBpeMeHHBIE JII0I1», «UenoBedecKue pach».

ObopynoBanue: Myisoku «[Iporcxoxkaenne deaoBekay (OIOCThI aBCTPANONHUTEKA, MUTEKAHTPOIA,
HeaHJiepTaliblla, KPOMaHBOHIA), CICTKH WM H300paKeHHsT KAMEHHBIX OpYIWH MEepPBOOBITHOTO YeIOBeKa
(xamHM-yoMITIEpPHI, pyOuia, ckpebia), reoxpoHonoruyeckast Tadiamuua, Komiekuusa «PopMbl COXPaHHOCTH
HCKOIAaeMbIX KUBOTHBIX U PACTEHUI.

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

IIpaktuueckas pabora Ne 1. «l3yueHMe HUCKOMAEMBIX OCTaTKOB PACTCHHN ¥ >KMBOTHBIX B
KOJUICKIUSX).

OKCKypcusi «OBONIOIHS OPraHMYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-HAYWHBIN WU
KpaeBeIIeCKU My3eit).

Tema 3. OpranuszMsbl H OKpy:Kaomas cpeaa.

OKOJIOTHsl Kak HayKa. 3ajaud M pasfelibl dKOJOTMH. MEeTOAbl JKOJIOTMYECKHUX HCCIIEJOBAHUH.
DKOJIOTHYECKOe MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKa.

Cpenpl 0OMTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3AYILIHAS, TOYBEHHAS, BHYyTPHOPTraHW3MEHHAS.

Okonornueckue  ¢akrtoppl. Kiaccudukamuss skomormdeckux — (GakTopoB:  aOHMOTHUYECKHE,
OmoTHYecKHe U aHTPOIIOreHHbIe. J[eiicTBre sKomornyecKux (PakTOPOB Ha OPTaHU3MEI.



AbGunotnueckue (HakTOpBI: CBET, TemrepaTypa, BiakHOCcTb. dortomepuonusm. [IpucrnocobieHus
OPraHMU3MOB K JICHCTBHIO a0HOTHYECKUX (pakTOpoB. bronormyeckne puTMel.

Bbuotnyeckue ¢axkTopbl. Buabl OMOTHYECKMX B3aMMOACHCTBHH: KOHKYpPEHIHS, XHUIIHHYECTBO,
cumbuo3 u ero Qopmel. [lapasutusm, Koomepanus, MyTyalu3M, KOMMEHCAIM3M (KBapTHPAHCTBO,
HaxJICOHUMYECTBO). AMEHCAIN3M, HEUTpann3M. 3HaueHWEe OWOTHYECKUX B3aMMOICHCTBHHA IS
CYLIECTBOBAHUS OPIaHN3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOrH4ecKne XapaKTepUCTUKU Nomysinud. OCHOBHBIE MOKa3aTelH MOMYJSIHN: YHCICHHOCTD,
IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUrpalys. J(MHaAMHUKa YUCICHHOCTH TOIYJISLMH U €€
peryssius.

JdeMoHcTpanum:

[Moptpetsi: A. I'ymbonsar, K. @. Pynwe, 3. ['exkens.

Tabmmer m cxemsl: kapta «lIpupommbie 30HBI 3emumm», «Cpembl OOWTaHUS OpPTaHU3MOBY,
«Doronepuonuzmy, «llomymauumn», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOIMYJSIHMUA HWHPY30pUU-
Tyenpkny, «[IumeBbie nenmy.

JlaGopaTopHble H MPaKTHYEeCKHE PA0OTHI:

Jlaboparopuast pabdora Ne 3. «Mopdomornueckue 0COOEHHOCTH PACTEHUH W3 Pa3HBIX MECT
oOuTaHU.

Jlaboparophas padota Ne 4. «BnusiHIE cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[TpaxTrueckas padora No 2. «Ilogcu€T MIOTHOCTH MOIMYISAINI Pa3HBIX BUAOB PACTEHHUID.

Tema 4. CoobuiecTBa M IKOJIOTHYECKHE CHCTEMBI.

Coo0riecTBo opraHu3mMoB — OuoneHo3. CTpyKTyphl OHMOIICHO3a: BHJOBas, NMPOCTPAHCTBCHHAS,
Tporueckas (mumiesast). Buapl-nomuaaHTEL. CBSI3M B OMOIIEHO3E.

Okonoruveckue cucTeMbl (dkocuctembl). lloHsiTme 00 2JKocucteMe U OWOTEOICHO3E.
OyHKITMOHAIBHBIE KOMIIOHEHTBI SKOCHUCTEMBI: MPOMYIICHTH, KOHCYMEHTBHI, peayleHTh. KpyroBopoT
BEIIECTB M IOTOK 3HEPrHUM B 3KocucTeMe. Tpoduueckue (MHUIIEBBIC) YPOBHU AKOCUCTEMBI. lluieBbie
nenu u cetd. OCHOBHBIE MMOKAa3aTeIH SKOCHCTEMbI: OMoMacca, MPOLYKIHs. DKOJOTHUECKUE MUPAMHUJIBL:
MPOAYKIIMU, YUCIICHHOCTH, OnoMacchl. CBOMCTBA DKOCHCTEM: YCTOWYMBOCTh, CAMOPETYIISIMS, Pa3BUTHE.
Cyxkueccus.

IlpupoaHble  SKOCHCTEMBL. OJKOCHCTEMBI 03€p M PpeK. OKOCHCTEMa XBOWHOIO WM
HIMPOKOJIUCTBEHHOTO Jieca.

AHTpOIIOTEHHBIE  YKOCHUCTEMBL.  ATpPO’KOCHCTEMBI.  YpOoskocuctembl. buonormueckoe u
XO3SHCTBEHHOE 3HAUEHHE arPOAKOCUCTEM B YPOOIKOCUCTEM.

Bbuopasznoobpasue kak ¢akrtop ycToHuMBOCcTH OSKocucTeM. CoxpaHeHHe OHOJIOrHYecKOro
pazHoobpasust Ha 3emiie.

Yuenue B. U. Bepnanckoro o OGuocdepe. I'panuisl, coctaB u crpykrypa Ouocdepsl. JKusoe
BemecTBO U ero QyHkouu. OcobeHHOCTH OHOCcdepsl Kak II00aIbHOH 3KOCHUCTEMBl. JnHamudeckoe
paBHOBecHe 1 oOpaTHast CBs3b B Ouocdepe.

KpyroBopoThI BEIIECTB ¥ OMOr€OXMMUYESCKUE ITUKIIBI 3JIEMEHTORB (yriiepojia, a30Ta). 30HaIbHOCTh
ounocdepsl. OCHOBHBIE OMOMBI CYIIH.

YenopeuecTBO B Ouocepe 3emiin. AHTPOINOreHHbIE H3MEHEHUsi B Ouocdepe. [nmobanbHbIC
3KOJIOTMYECKUE MPOOIEMBI.

CocymecTBoBanue npupoabl W 4enoBeuecTBa. CoxpaHeHue OnopazHOOOpas3usi Kak OCHOBa
ycroitunBocT Ouocepbl. OcHOBa pPalMOHAIBHOTO YIPaBIEHUS NPUPOIHBIMH pecypcaMH M HX
ucnoabs3oBanue. JocTimkeHns: OMOIOTHH B OXpaHa MPHUPOIBL.

JleMoHCTpanuu:

TToptpetsr: A. [Ix. Tencnn, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmumer n cxemsl: «[lumessie nenm», «buorneHo3: cocrtaB u cTpykTypay, «lIpupoansie
coobmiectBay, «llenn nmuranus», «IKojorudeckas nupamuza», «bruocdepa m denoBek», «Ikocucrema
HIMPOKOJIMCTBEHHOTO Jiecay, «JKOCHUCTeMa XBOWHOro seca», «buorneno3 BomoéMay, «ATrpoueHO03»,
«IIpuMepHbIE AHTPONOIEHHBIE BO3JEHCTBHUS Ha NPUPOAY», «BakHeWlue WCTOYHUKH 3arpsi3HEHHS
BO3/IyXa U TPYHTOBBIX BOJ», «[louBa — BaxkHelIas cocrapisromas onochepb», «DakTopsl Jerpaganuu
nouB», «llapHukoBbIil 3PdexT», «DaKkTOpel PaJANOAKTUBHOIO 3arps3HeHust Ouochepb», «OOmas
CTpyKTypa Ouocdeps», «PacnpocTtpanenue xu3zHu B Ouocdepe», «O30HOBBIM 3KpaH Onocheps»,
«Kpyrosopor yriepona B 0uocgepe», «KpyroBopor a3ora B mpupoae».
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O6opymoBanue: MoJenb-amuInKanus «TUmUIHBIe  OMOIEHO3B», Tepbapuii  «PacTuTenbHbIe
coo0IIecTBay, KOJUICKIMN «buomeHos», «Bpeautenu BaXHEHIIMX CEIHCKOXO3SHCTBEHHBIX KYIBTYPY,
repbapuy M KOJUIEKIUH PACTEHUI M KMBOTHBIX, NPUHAIUIEKAIINE K Pa3HBIM DKOJOTMYECKHM TpyMIamMm
onHoro Buzaa, Kpacnas kuura Poccuiickoit ®enepannm, n300paxkeHus] OXpaHsIeMbIX BUIOB PACTCHUH U
>KWBOTHBIX.
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INIAHUPYEMBIE PE3VJIbTATBI OCBOEHNM A [TPOI'PAMMEI 110 BUOJIOI'M HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI"'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycranaBiauBaroTcsi TpeOOBaHHS K pe3yabTaTaM OCBOCHHUS 00YUarOIIMMHUCS
IpOrpaMM CpeaHero o0Iero 00pa3oBaHMs: JINIHOCTHBIM, METAIIPEIMETHBIM U IIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType THMYHOCTHBIX pe3yJIbTaTOB OCBOCHUS HpeaMera «bronaorus» BbIIEICHBI CIEIyOIUE
COCTABJISIONINE. OCO3HAHUE OOYYAIOIUMUCS POCCHICKON TPakIaHCKOW MIICHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIIPE/ICIICHUIO, HAIMYNE MOTUBAIIUN K O0YUYCHUIO OUOJIOTHH,
I[eJICHANIPAaBIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHWH JTUYHOCTH HAa OCHOBE KIIOYEBBIX IIEHHOCTEU U
UCTOPUYCCKUX TPATUIMHA Pa3BUTHS OMOJIIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIIUXCS
PYKOBOJCTBOBaTbCA B CBOEH JAEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMM YCTAHOBKaMHU, HPUCYLIUMHU
CHUCTeMe OMOJOTHYECKOTO 00pa30oBaHMs, HAIAYHE OKOJOTHYECKOTO MPAaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTb LIETIU U CTPOUTD >KU3HEHHBIC TIJIaHbL.

JIMdHOCTHBIE pe3ysbTaThl OCBOSHUS MpeaMeTa «BbHoIorHs» TOCTHraroTCsS B IUHCTBE YUeOHOM U
BOCITUTATENbHOU JEATENBHOCTU B COOTBETCTBUU C TPAJULUUOHHBIMUA POCCUMCKUMU COLMOKYIBTYPHBIMH,
HUCTOPUYECKUMH W JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, TMPHUHITHIMH B OOIIECTBE MpaBWIaMU W
HOpMaMH TIOBEJCHHS M CIOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHMS, CAMOBOCIIUTAHMS M CaMOPAa3BHTHS,
pa3BUTHS BHYTPEHHEN MO3UIMHU JIMYHOCTH, MATPUOTH3MA, YBAXEHUS K 3aKOHY M IPABOMNOPAIKY,
YeIIOBEKY TPY/a U CTapIieMy TOKOJICHUIO, B3ANMHOTO YBaKE€HUs, 0EPEKHOTO OTHOIICHUS K KYJIBTYPHOMY
HaclleIMI0 W TpaJuLUsAM MHOTOHAIIMOHAJIBHOrO Hapoja Poccuiickoit @enepauuud, NOpUPOAE U
OKpY>Karolllen cpene.

JlmaHOCTHBIE pe3ynmbTaThl OCBOEHHS Yy4eOHOro mpeaMera «bHONOTHS» MOMKHBI OTpaXkaTh
TOTOBHOCTH ¥ CTIIOCOOHOCTH OO0YUAIOIINXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH TTO3UIHEH
JIMYHOCTH,  CHUCTEMOW  IIEHHOCTHBIX  OpPUCHTAIMH, TO3WTHUBHBIX  BHYTPCHHUX  YOCKICHUI,
COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IICHHOCTSIM POCCHUHCKOr0o OOINECTBa, PACIIMPEHHUE KU3HCHHOI'O
ONbITa W ONbITA ACATENIBHOCTH B IPOLECCE pPEaM3allMd OCHOBHBIX HANPABICHUA BOCIUTATEIbHOU
JIESITENIbHOCTH, B TOM YKCJIE€ B YaCTH:

1)rpasxkaaHcKoro BOCIUTAHUSL:

c(hOpMHPOBAHHOCTh TPAKIAHCKOW TO3WIHU OOYYArOIIerocs Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIEeCTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MIPaB M 00S3aHHOCTEH, YBa)KEHNE 3aKOHA U TIPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW JESATENPHOCTH TpPH CO3JaHWH YYEeOHBIX ITPOEKTOB,
pelIeHn Y4eOHBIX 1 MO3HABATEIHLHBIX 3a/1a4, BRITIOJTHEHUH OHOJIOTHYECKUX AKCIIEPUMEHTOB;

CIIOCOOHOCTh ONPEICNIATh COOCTBCHHYIO IO3MIIMIO O OTHOIICHHIO K SIBJICHUSM COBPEMEHHOH
SKM3HA U OOBSICHATE €€,

YMEHHE YYUTBIBATh B CBOMX JEHCTBHAX HEOOXOAWMOCTH KOHCTPYKTHBHOI'O B3aMMOJIEHCTBUS
JIOJICH ¢ Pa3HBIMU YOKICHUSAMH, KYJIbTYPHBIMHU IIEGHHOCTSIMU U COI[HAJIbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B IPOIECCE COBMECTHOI'O BBIMIOJIHCHUS YU€OHBIX, [I03HABATEIIbHBIX
U HCCIENOBATENLCKUAX 33J1a4, YBaXUTEIHLHOTO OTHOIIEHUS K MHEHHUIO OIIMOHEHTOB IMPH OOCYXICHHU
CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOM JIEATENIBHOCTH;

2) MaTpMOTHYECKOT0 BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUICKON IPaXTaHCKOH HIIEHTUYHOCTH, TATPUOTHU3MA, YBAKEHUS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTH Mepea PoauHOM, TopI0CTH 3a CBOM Kpai, cBoto PoanHy, CBOil S3BIK U
KYyJIbTYpY, MPOIIOE U HACTOAILIEE MHOTOHAIIMOHATILHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOLIEHHWE K NPUPOJHOMY HACIEIWIO M NaMATHUKAM OPUPOJbI, JOCTHKEHHUAM
Poccuu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OIIGHHMBATh BKJIAJ] POCCUHCKHX Y4YEHBIX B CTAHOBJICHHE M DPa3BUTHE OHOJIOTHH,
MMOHUMaHUsl 3HAYCHUs OWOJIOTUM B MO3HAHWUM 3aKOHOB TPUPOBI, B KU3HU 4YEJIOBEKa U COBPEMEHHOTO
00111eCTBA;

uzeiHas yoexxIEHHOCTh, TOTOBHOCTD K CITY’KEHHIO U 3amure OTedecTBa, OTBETCTBEHHOCTH 32 €ro
cynp0y;
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3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAaHME AYXOBHBIX [IEHHOCTENH POCCUICKOTO HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBECHNUS;

CIIOCOOHOCTh OIICHUBATh CUTYAllUI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACh Ha
MOpaJTbHO-HPABCTBEHHBIE HOPMBI H IIEHHOCTH;

OCO3HaHWE INYHOTO BKJIA/1a B TIOCTPOEHHE YCTOMYHNBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pOAWUTENSM, CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOIO
MIPUHATUS IIEHHOCTENW CeMENHOM )KM3HU B COOTBETCTBUU C TPAIULIMSIMU HapoaoB Poccuuy;

4) 3cTeTHYeCKOT0 BOCIIUTAHUSI:

ACTETHYECKOE OTHOIICHUE K MHUPY, BKIIOUYAs SCTETHKY ObITa, HAyYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHHUE 3MOIOHAIBHOTO BO3IEHCTBUS JKUBOM MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BUAAX HCKYCCTBa, CTPEMJICHHE MPOSBIATH KadecTBa
TBOPYECKOUN TUYHOCTH;

5) ¢usuyeckoro BocnuTaAHUS, (POPMUPOBAHHUS KYJILTYPbI 310POBbS U 3MOLHUOHAJIBHOIO
O1aromoJsryuus:

MOHMMaHUE M pealiu3alus 370pOBOro M 0e30IacHOro o0pa3a KU3HU (3I0pOBOC IUTAHHUE,
CcOOJIFOICHNe TUTHEHWYECKUX TPaBWI W HOPM, COaJaHCHPOBAaHHBIA PEXUM 3aHITHH W OTIBIXa,
perymsapHas (pu3nueckas akKTHBHOCTB), OEPEKHOTO, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3UYECKOMY U IICUXHYECKOMY 370POBbBIO;

IMOHMMAaHWEC LNCHHOCTU IpaBUJI HMHAWBUAYAJIBHOI'O W KOJUJICKTUBHOTO 6€3OHaCHOFO IIOBCACHUA B
CUTYAIUsIX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JIFO/IEH;

OCO3HAHME TIOCNIEACTBUA U HENPHUITUS BPEAHBIX TNPUBBIYEK (YIMOTPEOICHUS  aJKOTOJIS,
HapKOTUKOB, KYpEHHUS);

6) TPY10BOI'0 BOCIIMTAHMSA:

TOTOBHOCTH K TPYly, OCO3HAaHNE IIEHHOCTH MacTepPCTBA, TPYAOII00HE;

TOTOBHOCTh K AKTHUBHOW JI€SITEJBHOCTH TEXHOJOTMYECKOM M COLMAIbHOW HaNpaBJIE€HHOCTH,
CHOCO6HOCTI) HHHUOWUPOBATD, INIAHUPOBATE U CAMOCTOATCIIBHO BBINIOJIHATh TaKYIO J€ATCIbHOCTD,

WHTEpEC K PA3NMUYHBIM cdepaM TpoPecCHOHATBHONW NEATENbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHbIN BBIOOP OyayIIeH MPodheCcCHH U PeaaTu30BbIBATH COOCTBEHHBIC YKU3HCHHBIC TIAHbI;

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHMIO U CaMO0OOPa30BaHMIO HA IPOTSDKEHUH BCEH KHU3HU;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

HKOJIOTUYECKH IeJIecO00pa3HOe OTHOIIEHNE K MPHUPOJIe KaK UCTOYHHUKY XKU3HU Ha 3eMIiie, OCHOBE
€€ CylIeCTBOBaHUS;

TIOBBIIIICHUE YPOBHS DKOJOTUYECKOW KYJIBTYphI: MPHOOPETEHUE ONBITA UIAHUPOBAHHS ITOCTYIIKOB
Y OLIEHKU UX BO3MOKHBIX TIOCIEICTBHUU JUISI OKPYKAFOIIEH CPEebl;

OCO3HaHUE II100abHOTO XapaKkTepa IKOJIOTHYECKUX MPOOJIeM U ITyTel UX peleHus;

CIOCOOHOCTh HCIIONB30BaTh MPHOOpEeTaeMble NMpPU HM3yuYeHHH OWOJOrMU 3HAHUS W YMEHUS TpU
pelieHnu TpoOieM, CBS3aHHBIX C PAlMOHAIBHBIM MPHPOJIOTIONF30BAHNEM (COOIOICHHE IPAaBHII
IMOBCACHUA B NPHUPOJAC, HAIIPABJICHHBIX Ha COXpPAaHCHHUE pPABHOBECHUA B J3KOCHUCTEMax, OXpaHy BHUIOB,
3KOCUCTEM, OUOChEpHI);

aKTHUBHOE HETPUATUE ACUCTBUM, MPUHOCIIIMX BPEA OKPYXKAIOIIEH MPUPOTHOW cpene, yMEHHUE
MPOTHO3UPOBATh HEOIArONpPUATHBIC SKOJIOTMYECKUE TIOCIEICTBUS MPEIIPUHUMACMBIX JICHCTBUN U
MPEIOTBpAIIaTh UX;

HaJU4KUe Pa3BUTOrO SKOJOTHYECKOTO MBILIUICHUS, SKOJIOTHYECKON KyIbTYpPbl, ONbITA ACSITEIbHOCTH
SKOJOTMYECKON  HaNpaBICHHOCTH, YMEHHSA  PYKOBOACTBOBATbCS MMM B  ITO3HABaTEIbHOM,
KOMMYHHKaTHBHOﬁ u COHI/I&HLHOﬁ MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B HpaKTquCKOﬁ ACATCIBbHOCTHN
9KOJIOTMYECKO HATIPaBICHHOCTH;

8) neHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMHPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKH M OOIIECTBEHHOM NMPaKTUKH, OCHOBAHHOTO Ha JMAJIOre KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET'0 MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M YUTATENbCKON KYJIBTYPhl KaK CPEICTBA B3AUMOJCHCTBUSA MEXITY
JOBMH U IO3HAHUS MUPA;
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MOHMMaHue crenu(Uuky OHOJIOTHH Kak HayK, OCO3HaHusA ¢ poid B (HOPMHUPOBAHUHU
paIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JIaHWH IEJIOCTHOTO TMPENCTaBICHUs 00 OKpYXKalolleM MUpe
KaK O eJIMHCTBE MPUPOJIBI, YSTIOBEKA M OOIECTBA, B IOZHAHUY MTPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUN
npoOJieM COXPaHSHHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OWOJIOTMHU JUISI COBPEMECHHOW IMBWIIM3AIUK: O0CCIIeUeHHs] HOBOTO
VPOBHST PAa3BUTUS MEIUIIMHBI, CO3JAaHHE TICPCIICKTUBHBIX OMOTEXHOJIOTHH, CHOCOOHBIX pemarth
pecypcHbie TPOOJIEMBl Pa3BUTHS YEIIOBEYECTBA, MOMCKA MyTEH BBIXOJA M3 INIOOATBHBIX YKOJOTHYECKHX
npoOjeM ¥ oOecleveHus] Tepexoia K YCTOWYMBOMY pa3BUTHIO, PAIlMOHATBHOMY HCIOJIb30BAHHIO
MIPUPOHBIX PECYPCOB U (OPMUPOBAHHIO HOBBIX CTAHIAPTOB XKHU3HHU;

3aMHTEPECOBAHHOCTh B TIOJNyYCHUH OWOJIOTHUSCKUX 3HAHMK B IIEJIAX TIOBBILICHUS OOILCH
KyJbTYpbI, €CTECTBCHHO-HAYYHOW TPaMOTHOCTH, KaK COCTABHOM 4YacTH (DYHKIIMOHAILHON TPaMOTHOCTH
oOygatonuxcs, GopMUPYyEeMOH TPH U3ydeHUH OMOJIOTH;

NOHMMaHKE CYIIHOCTU METOJIOB MO3HAHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIIOJIb30BaTh TIOJy4aeMble 3HAHMs I aHaiu3a M OOBSICHEHUs SIBICHHH OKPYKAIOIIETO MHpa M
MPOUCXOJSIMMX B HEM HM3MCHEHHI, YMEHHE JellaTh OOOCHOBAHHBIC 3aKIIOYCHUS HA OCHOBE HAYYHBIX
(haKTOB ¥ HMEIOIINXCS TAHHBIX C [ENBI0 TOJTYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OMONOTHYECKUE 3HAHHS JJIsl PEICHHs MpoOieM B
pEaNbHBIX )KU3HEHHBIX CHTYAIHSIX;

OCO3HAHWE [ICHHOCTH HAyYHOW JESATEeIbHOCTH, TOTOBHOCTh OCYIICCTBIISATH MPOCKTHYIO U
UCCIICIOBATENILCKYIO ICSITEIbHOCTh HHAWBUIYaIbHO U B TPYIIIIC;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPBHIBHOMY 0Opa30BaHUIO U CaMOOOPA30BAHUIO, K aKTUBHOMY
MOJYYCHUIO HOBBIX 3HAHHI 10 OMOJIOTHH B COOTBETCTBUH C )KU3HEHHBIMH MTOTPEOHOCTSIMMU.

METANPEJIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3ybTaThl OCBOCHHS YIeOHOTO TipeaMeTa «broorns» BKII0YAIOT: 3HAYUMbBIS
JUist  GOPMHPOBAHHMS  MHPOBO33PEHHUS  OOYYAIOIIMXCS  MEKIUCIHMILIMHAPHBIE  (MEXKIPEIMETHBIC)
0OIIIeHAYYHBIC TIOHATHUS, OTPAXKAIONIME IIEJOCTHOCTh HAYYHOW KapTHUHBI MUpPa M CHEUU(UKY METOJOB
MO3HAHMS, UCIIONB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DPHEPrHs, SBIEHHE, MPOIECC, CUCTEMA,
Hay4yHbId (HaKT, TPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS, UCCIICIOBaHUE, HAOJIOJCHUE,
U3MEpPEHHMEe, OKCICPUMEHT M JPYrHX), YHHUBEpCaJbHbIC Yy4eOHbIe JeiCcTBHUS (IIO3HABATEJbHbIC,
KOMMYHUKATHUBHBIE, PETYISTHBHBIE), obecreunBaromue GopMupoBanie (pyHKIIMOHATFHOW TPAaMOTHOCTH
U COLMAIbHON KOMIIETEHIMH OOYYarOIIUXCsl, CIIOCOOHOCTh OOYYArOIIMXCS HCIOJIE30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIC, MHUPOBO33PEHYECKHE 3HAHMS M YHUBEPCAJbHbIC YyUeOHBbIE JCHCTBHS B
MO3HABATEIFHOW U COITUAILHON MTPAKTHKE.

MeranpeaMeTHBIE pe3yNIbTaThl OCBOCHUS IMPOTPAMMBI CPEIHET0 OO0IIero oOpa3oBaHHS ITOJKHBI
OTpaXkaTh:

OByajeHUe YHUBEPCAIBHBIMHU YUeOHBIMH MO3HABATEILHBIMY JeHCTBUSIMH:

1)0a3oBble Jiornueckme JAeicTBHS:

CaMOCTOSITEILHO (hOPMYJIUPOBATh M aKTYyaJIM3UPOBATh POOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

WCIOJb30BaTh TPU OCBOCHHUM 3HAHWK NPUEMBI JIOTMUYSCKOTO MBIILUICHUS (aHanM3a, CHUHTE3a,
CcpaBHEHUs, Kinaccuuranmuy, 0000IICHHS), PACKPBIBATE CMBICT OMOJIOTHYECKUX MOHATUN (BBIIEIATH UX
XapaKTepHbIE MPU3HAKY, YCTAaHABIUBATh CBS3U C IPYTHMHU OHSATHUSIMHU ),

ONpECIIATh LEIH JCITEIbHOCTH, 3a1aBasi HapaMeTpbl U KPUTEPUU MX JOCTH)KEHHUS, COOTHOCHUTH
Pe3yIbTaThl ICATEIBHOCTH C TIOCTABICHHBIMH IEJISIMH;

WCIIOJb30BaTh OMOJIOTUYECKHE IOHATHUS JIJIst OOBSICHEHUS (PAaKTOB M SIBIICHUH KUBOU PUPO/IBL;

CTPOHUTh JIOTMYECKUE PACCYyXICHHUS (MHIYKTHUBHBIC, ICIyKTHUBHBIC, IO aHAJIOTHH), BBISIBIATH
3aKOHOMEPHOCTH M MPOTHBOPEUHS B PacCMAaTPUBAEMBIX SBJICHHUSAX, (OPMYJIUPOBATh BBIBOIALI U
3aKITFOUCHUS,

MPUMEHSATh CXEMHO-MOJICIbHBIC CpPEACTBA JUIS MPEICTABICHUS CYIICCTBEHHBIX CBS3eH U
OTHOIIEHWH B W3y4aeMbIX OHMOJIOTMYECKUX OOBEKTaX, a TakkKe MPOTHBOPEUYHMA pPa3HOTO poja,
BBISBJIICHHBIX B Pa3JIMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaThiBaTh IUIAH pEUICHHS NPOOJIeMbl ¢ YYETOM aHAIM3a MMEKOIIUXCS MaTepHATbHBIX WU
HEMaTePHATBHBIX PECYPCOB;
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BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLIECHUBATh COOTBETCTBUE PE3Y/IbTATOB LIEJISIM, OLICHUBATh
PHCKU MOCIENCTBUH NESTEIbHOCTH;

KOODIMHHPOBAaTH ¥  BBIIONHATH paboOTy B  YCJIOBUSIX peajbHOTO, BUPTYaJbHOTO H
KOMOWHHPOBaHHOTO B3aMMOICHCTBUS;

pa3BUBATh KPeaTUBHOE MBILIUICHUE IIPU PEILICHUHU >KU3HEHHBIX IPOOIIEM.

2)0a30Bble Hcceq0BaTeIbCKHeE TeiCTBHS:

BJIaJCTh HAaBBIKAMH Y4eOHO-MUCCIIENOBATENbCKONH M TPOCKTHOW JESITEIbHOCTH, HaBBIKAMH
pasperieHust pobieM, ClIoCOOHOCTHI0 U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUS
NPaKTUYECKUX 337a4, IPUMEHEHHUIO Pa3JINYHbIX METOJOB IIO3HAHMUS;

UCIIONIb30BaTh  pPa3jM4HbIC BUABl JACATENBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHHSA, €ro
MHTEpIpETaNH, TPeoOPa30BaHUIO0 U MPUMEHEHHUIO B YUeOHBIX CHUTYalUsX, B TOM YHCJE MPH CO3AaHUH
y4eOHBIX U COLMANIbHBIX IPOEKTOB;

¢opMHpOBaTh HAYYHBIH THIl MBIIUICHUS, BJIaJeTh HAayYHOH TEPMUHOJOTHEH, KIIOUEBBIMU
MOHSATHSAMU ¥ METOAAMHU;

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIE 3aJa4l B 00pa30BATENbHON ACATEIBHOCTH U KU3HEHHBIX
CUTYyalusx;

BBISIBIISITh TIPUYMHHO-CIICICTBEHHBIC CBSI3U U aKTYaJIM3UPOBATh 3a/ady, BBIIBUTATH THUIOTE3y €€
peLICHNs, HaXOOUTh apryMEHThl AJIsl JOKA3aTeIbCTBA CBOMX YTBEPXKICHHH, 3aJaBaTh MapaMeTpbl U
KPUTEPHUH PELICHUS;

aHAJTM3UPOBATh TIOJIYYCHHBIE B XOJI€ PEIICHHs 3a/laud pe3yJbTaThl, KPUTUYECKH OLIEHHBATH UX
JIOCTOBEPHOCTH, MPOTHO3MPOBATH H3MEHEHHE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYaLMsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBI IOMCK TIepeHoca CpeiCTB M crocoOOB  JIeHCTBUS B
po(heCCUOHATBHYIO CPELLY;

YMETh IEPEHOCUTH 3HAHUS B [T03HABATENBHYIO M IPAKTUYECKYIO 00IaCTH KU3HEACITEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTeil;

BBIJIBUTATh HOBBIC HJICH, TIpEAJiaraTb OPUTHHAIbHbBIC MOJXOIBI U PEIICHHS, CTABUThH MPOOJIEMBI 1
3aJa4H, JOMYCKAOINe abTepHATUBHBIE PEIICHHUS.

3) pabdora c undopmanmeii:

OpPUCHTUPOBATLCS B Pa3IMYHBIX MCTOYHMKAX HH(pOpMaNWH (TeKcTe yuyeOHOro MmocoOus, Hay4HO-
MOMYJISIPHON JTUTepaType, OMOIOTHIECKUX CIOBApAX M CIIPABOYHUKAX, KOMIBIOTEPHBIX 0a3axX JaHHBIX, B
WHTtepHeTe), aHaIM3UpoOBaTh WH(GOPMALMIO PA3IMYHBIX BUAOB M (HOPM INPEACTABICHUS, KPUTHUECKH
OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUHBOCTD;

(bopMyIMpoBaTh 3aMpOCHl H IPUMEHSTh Pa3IMYHbIE METOABI IPH MOUCKE U 0TOOPE OHOIOTHYECKON
nHpOpMaIK, HeOOXOAUMOM /ISl BHITIONHEHHs yUeOHBIX 3a1a4;

npuoOpeTaTb  ONBIT — WCHOJNB30BaHUS  MH()OPMAIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHUH,
COBEpIIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIH30BAHUS PA3IMIHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BBIOMpATh ONTHUMANIbHYI0 QOpMY MpeacTaBlicHHs Ouojormyeckoil madopmarmm
(cxeMbl, Tpad UKy, TUArpaMMBbl, TAOJIHIIEI, PUCYHKHU U JIPYTOE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B Ka4eCTBE Cpe/ICTBA MpU padote ¢ OMomormyeckoil HHpopMaIuei:
NPUMEHSATh XUMHUYECKHE, PU3NUECKIE U MaTeMaTHUYeCKUe 3HaKU U CUMBOJIBI, GopMyIbl, abOpeBHaTypy,
HOMEHKJIaTypY, UCIOIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CHMBOJIMUECKUE CPEACTBA HATIISAHOCTH;

BJIaJeTh HAaBBIKAMH PACIIO3HABaHUs M 3alIMTHl MH(pOpPMaLuH, MHOOPMALMOHHONW 0E30MacHOCTH
JUYHOCTH.

OsJiiaeHye yHUBePCAIbHBIMH KOMMYHUKATHBHBIMHU 1eiCTBUAMU:

1)o0menue:

OCYILIECTBIISITh KOMMYHUKAIIMA BO BceX cdepax KHU3HHM, aKTUBHO yYacTBOBATh B JHAJOTE HIIH
JTUCKYCCHH TIO CYIIECTBY OOCYyKIaeMoi TeMbl (yMEHHE 3a7laBaTh BOIPOCHI, BBICKA3bIBATH CYXICHUS
OTHOCHUTENFHO BBINIOJHEHUS! MpeiaraeMoi 3a7auy, yUUThIBaTb WHTEPECHl U COTJIACOBAHHOCTH MO3HIUH
JPYTHX YYaCTHUKOB JMAJIOTa WK TUCKYCCHUH);

pacrno3HaBaTh HeBepOalbHbIE CpencTBa OOIIEHHA, MOHMMAaTh 3HAYEHHWE COLMAIBHBIX 3HAKOB,
NPEANOCHUIOK BO3HMKHOBEHHUSI KOH(QUIMKTHBIX CHUTyalui, yMeTb CMAr4aTb KOH(IIMKTBI ¥ BECTH
MIEPETOBOPEI;
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BJIAJICTh Pa3IMYHBIMU Crioco0amMu OOIICHUS W B3aWMOJICHCTBUS, MOHUMATh HAMEPEHHS JIPYTUX
JIOJIeH, MPOSBIIATH YBAKUTEIHLHOE OTHOIIIEHHE K COOECETHUKY U B KOPPEKTHOH (opMme popmynrpoBaTh
CBOM BO3pa)KEHUS;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB.

2)coBMecTHAS 1eSITEIbHOCTD:

MMOHUMATh W UCIOJIF30BaTh MIPEUMYIIECTBA KOMAaHIHOW ¥ MHAWBHAIYaIHHON pabOTHI MPH pEIIeHUN
Ouosornveckoi  MpoONeMbl, OOOCHOBBIBATH HEOOXOIWMOCTb MPHUMEHEHHUS TPYMNIOBBIX  (OpM
B3aMMOICHCTBUS TIPY pelIeHny yueOHOH 3a1aum;

BBIOMpAaTh TEMATHKy W METOABl COBMECTHBIX [eHCTBHI C Yy4ETOM OOIMHMX WHTEPECOB U
BO3MOKHOCTEH Ka)/10T0 YJeHa KOJJIEKTUBA;

MIPUHMIMATH 1IEJTH COBMECTHOM €ATEIbHOCTH, OPTaHU30BbIBaTh U KOOPAUHUPOBATH AEUCTBUSA MO €&
JOCTH)KEHHIO: COCTaBJIATh IUIAH JCUCTBHUM, paclpenesiarh pold C y4ETOM MHEHUN YYaCTHHKOB,
00CyXaTh pe3ybTaThl COBMECTHOH paboThI;

OLICHMBATh KAaueCTBO CBOETO BKJIaJa W KaKAOTO yYacTHHKA KOMaHAbI B OOLIMH pe3ynbTaT MO
pa3pabOTaHHBIM KPHUTEPHSIM;

npeajsaraTb HOBBIE MPOEKThl, OLECHUBATh HAECH C TO3ULIUM HOBU3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh MO3UTHBHOE CTPATETMYECKOE IMOBEACHUE B PA3IMYHBIX CUTYalUsX, MPOSIBISAThH
TBOPYECTBO ¥ BOOOpaKeHUE, OBITh HMHUIIMATHBHBIM.

OBnajeHue YHUBEPCAIBHBIMHU PeryJIATUBHBIMH JeHCTBUAMM:

1)camoopranuzanms:

WCIIONB30BaTh OWOJIOTWYECKIE 3HAHMS NI BRISIBICHUS MPOOJIEM M UX PEIICHUS B KU3HEHHBIX U
y4eOHBIX CUTYallHAX;

BHIOMpaTh Ha OCHOBE OHMOJIOTMYECKUX 3HAHHWH [ENeBble M CMBICJIOBBIE YCTAHOBKHM B CBOHUX
JEUCTBHUAX M TMOCTYNKaX II0 OTHOIICHHIO K >KHUBOW MPUPOAE, CBOEMY 3J0POBBIO U 300POBBIO
OKPY’KaOIIHX;

CaMOCTOSITETIbHO OCYIIECTBIISITh MO3HABATENBHYIO IEATCILHOCTD, BBISBIISATH IPOOIEMBI, CTABUTh H
(bopmynupoBaTh COOCTBEHHBIE 3a/1a4i B 00pa30BaTENbHOM NESTEIBHOCTH U )KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITENTLHO COCTaBIISITh IUIAH pEIIeHUS NpoOJaeMbl ¢ y4ETOM HMEIONINXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M NIPEANOYTEHHN;

JIaBaTh OLIEHKY HOBBIM CUTYAaIlHsIM;

pacImpsTh paMKH Y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX NIPEIIOYTCHU;

JIeIaTh 0CO3HAHHBIN BBIOOP, apTYMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

Croco6CcTBOBaTh (POPMHUPOBAHHIO ¥ MPOSIBIIEHUIO MIMPOKON SPYAUIIMU B Pa3HBIX 00JIACTIX 3HAHUH,
MOCTOSTHHO TIOBHIIIATH CBOW 00pa30BaTEIbHBIN U KYJIBTYPHBIA YPOBEHB.

2)CaMOKOHTPOJIb:

JlaBaTh OILIGHKY HOBBIM CHUTYalllsIM, BHOCUTh KOPPEKTHBBI B JI€ATENBHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMH ITO3HABATEJILHOW PEQIIEKCUM KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUU U
MBICIIUTENILHBIX TIPOIECCOB, MX PE3YJbTATOB W OCHOBAaHWH, HMCHOJIB30BaTh NPUEMBI pedIeKCHU s
OLIEHKM CHUTYaIlH, BBIOOPa BEPHOTO PELICHHUS;

YMETH OIIEHMBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHIKEHUIO;

MPUHAMATH MOTHUBBI U apTYMEHTHI APYTUX MIPH aHAIN3E PE3YIbTATOB JAEATEIHHOCTH;

3)npunsTHE ceOsl U APYTHX:

NPUHUMATE ce0sl, TOHUMasl CBOM HEJJOCTATKH U JOCTOMHCTBA,;

MPUHAMATH MOTHUBBI U apTYMEHTHI APYTUX MIPH aHAIN3E PE3YIIbTATOB JAE€ATEIHHOCTH;

MpU3HABATh CBOE MPABO M MPaBO JIPYTHX Ha OIMINOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C MO3UIMHU IPYTOTO YeJIOBEKa.

HPEJMETHBIE PE3YJIBTATDI

[Ipenmetneie pesynbratel OcBoeHus mporpammbl COO mo Ouonorun Ha ©a30BOM YpOBHE
BKITIOUAIOT crienupudeckre sl yaeOHoro mpenmMeTa «buonorusy HaydHbIE 3HAHHUA, YMEHHUS M CIIOCOOBI
JNEHCTBUI TI0O OCBOEHHWIO, WHTEPIpPETAllMH W TNPeoO0pa3OBaHUIO 3HAHHWM, BHUABI JEATEIBHOCTH TIO
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MOJTyYEeHUIO HOBOTO 3HAHWA M TPUMEHEHHIO 3HAHWH B Pa3NMYHBIX YYEOHBIX CHUTYallUsiX, a TaKkKe B
pEeaNbHBIX KU3HEHHBIX CHUTYallMsX, CBSI3aHHBIX C Omoiorued. B mporpamme mpeaMeTHbIE pe3ysIbTaThl
MpEeACTaBICHBI TI0 roJiaM 00y4YeHHsI.

[IpeameTHble pe3ynbTaThl OCBOEHUS ydeOHoro mpeamera «buonorus» ¢ 10 knacce NOMKHEI
OTpaXkaTh:

c(hopMHUPOBaHHOCTh 3HAHWA O MECTE€ W PO OHOJOTMM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUpPOBAHUHN COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MHpa U HAYYHOTO
MHUPOBO33PEHHSI, O BKJIAJe POCCHICKUX H 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(yHKIIMOHAIBHOM TPaMOTHOCTH YeJIOBEKa JIJIsl pEIIeHNUs )KU3HEHHBIX 3a71ad;

YMEHHE pAacKphIBaTh COJEpKAHWE OHWONIOTHYECKUX TEPMUHOB W TMOHATHHA: >KU3Hb, KIIETKa,
opranu3M, Merabonu3Mm (0OMEH BelIeCTB W MPEBpALICHUE JHEPrHH), TOMeocTa3 (caMoperyisius),
YpOBHEBAsI OpPTaHHU3ANNSA JKUBBIX CHCTEM, CaMOBOCIPOHM3BEICHHE (PETPOIYKIHsI), HACIEICTBEHHOCTD,
W3MEHYUBOCTH, POCT U Pa3BUTHE;

YMEHHUE u3JaraTh OMOJIOrHYecKue TEOprH (KIETOUHAas!, XpOMOCOMHAsl, MyTalluOHHAs, LIEHTpabHAas
JIoTMa MOJIeKYJIsipHOM Omomnorum), 3akoubl (I'. Mengens, T. Moprana, H. 1. BaBunoa) u yuenus (o
[EHTpaX MHOTOOOpa3usi W TPOUCXOXKICHUS KyINbTypHBIX pacteHwid H. M. BasuioBa), ompenensts
IPaHMILIBI UX TIPUMEHUMOCTH K KHBBIM CUCTEMAaM;

YMEHHE BIIaJIETh METOJIaMH HAYyYHOTO TO3HAHWSA B OMOJOTHH: HAONIOJEHHE W OMHCAHWE JKUBBIX
CHUCTEM, TIPOIECCOB U SBICHHI, OpPraHM3alus ¥ TPOBEIECHHE OHOJOTHYECKOTO OSKCIIEPHMEHTa,
BBIJIBIDKCHUE THIIOTE3bl, BBIABJICHUE 3aBHCHMOCTH MEXIY HCCIEIyeMBIMH BEIMYHMHAMH, OOBSICHEHUE
MOJY4YEeHHBIX PE3yJbTaTOB, MCIOIb30BAHHBIX HAYYHBIX IMOHSATHHA, TEOPHH M 3aKOHOB, YMEHHE JejaTh
BBIBOJIBI HA OCHOBAHHH TOJYYEHHBIX PE3yTbTATOB;

YMEHHUE BBIJICJISATh CYIIECTBEHHBIE MPU3HAKK BHPYCOB, KIETOK TIPOKAPHOT W DYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJICTOUHBIX OpPraHW3MOB, OCOOEHHOCTH MpOIECCOB: OOMEHa BEIIECTB U
MPEeBpaIIeHus DSHEPTUM B KJIEeTKe, (OTOCHHTE3a, IUTACTUYECKOTO W OHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHT032, ME103a, OTUIOA0TBOPEHUS, PAa3MHOKEHUS, HHANBUIYAILHOTO PAa3BUTHSI OPTaHU3Ma
(oHTOTEHE3);

YMEHHUE TIPUMEHSTH TIOTy4YCHHbBIC 3HAHUS [T OOBSICHEHUS] OMOJIOTHUECKHX MPOILIECCOB U SIBJICHUH,
JUTSL TIPUHATHS MPAKTUYECKUX PEIICHUH B ITOBCEJHEBHON XHU3HU C IIENbI0 oOecreueHus] 0e30macHOCTH
CBOETO 3JIOPOBbS M 3/I0POBbS OKPYXKAIOUIMX JIOJIEH, COONMIOJEHUs] HOPM TPaMOTHOTO IOBEJCHHS B
OKpYy’Kalolllel MpUPOAHOW cpele, TOHUMAaHHE HEOOXOJMMOCTH HCIOJNB30BAaHUS  JIOCTHIKEHUH
COBPEMEHHOW OMOJIOTHH U OMOTEXHOJIOTHH IS PAIIMOHAILHOTO ITPHPOIOTIONH30BAHNS;

YMEHHE pellaTh JJIEMEHTapHbIe TeHETUYECKHEe 3aJadyd Ha MOHO- U JIMTHOPHUIHOE CKPEIINBaHUE,
CIICTIJICHHOE HacJeJOBaHUE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKPEUIMBAHUS JUIA TpeAcKa3aHus
HACJIeJIOBaHUS IPU3HAKOB y OPTraHU3MOB;

YMEHHE BBITIONHATH JIA0OPATOPHEIE M MpaKTU4YecKre paboThl, COOM0aTh MpaBmiIa Mpu padoTe ¢
y4eOHBIM U JIa00paTOPHBIM 000PYAOBAHHEM;

YMEHUE KPHUTUYECKH OICHHBATh W HWHTEPIPETUPOBATh HH(OpMAINIO  OHOIOTMYECKOTO
COJIepKaHusl, BKIIIOYAIONIYIO TICEBAOHAYYHbIE 3HAHWS W3 PAa3IMYHBIX MCTOYHUKOB (CpElCTBAa MaCcCOBOU
WHQOPMAIUK, HAYYHO-TIOMYJISPHBIE MaTepHalibl), STHUECKUE aCIEeKThl COBPEMEHHBIX HCCIICJOBAaHUH B
OHOJIOTHH, MEIUIIMHE, OMOTEXHOIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHBIE MMCHMEHHBIE M YCTHBIE COOOIIEHHs, 00001as OGHOIOrn4ecKyro
MH(QOPMAIUIO U3 HECKOJIBKUX HCTOYHUKOB, PaMOTHO MCIIOIb30BATh MOHITUHHBIN anmapat OHOJOTHH.

[IpenmetHble pe3ynbTaThl OCBOCHHUs ydeOHoro mpenmera «buonorusi»y ¢ 11 kaacce NOIKHEBI
OTpakaTh:

c(OpMHUPOBAHHOCTh 3HAHMM O MeCTeé M pOJM OWOJOTMM B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHPa U HAYYHOTO
MHUPOBO33PEHHS, O BKJAZE POCCHHCKHX W 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(GYHKIMOHAIBHON TPaMOTHOCTH YeJIOBEKa JJIsl PEIICHNs] )KU3HEHHBIX 33/1a4;

YMEHHUE pAaCKpbIBaTh COJCPKaHHE OWOJIOTMYECKHX TEPMHHOB M TIOHSATHH: BHJ, TOMYJISIUS,
TeHO(OH/I, SBOIIONMS, JBIKYIIUE CHIBI ((aKTOPBI) 3BOJIIOLUH, MPHCIOCOOIEHHOCTh OPTaHU3MOB,
BUI000pa30BaHKe, SKOJIOTHIECKUE (PaKTOPbI, SKOCUCTEMa, IPOLYLIEHTHI, KOHCYMEHTHI, PEAYLEHTHI, LIEIH
MUTaHUs, SKOJIOrHYecKas nupamMmuaa, buoreoueHos, ouocgepa;

yYMEHHE W3JIarath OWoyiorndeckue Teopuu (dBomonnoHHas Teopus Y. [lapBuHa, cHHTeTHUYECKas
TEOPHs DBOJIIOINH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsimeBoro cxoactBa K. M. bapa, depenoBanms
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TJIaBHBIX HampaBiieHui U myTeit sBomronn A. H. CeseprioBa, yuenus o 6uochepe B. 1. BepHanckoro),
OTIPEJICNIATH TPAHUIIBI UX TPUMEHHMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BJaJIeTh METOJAMU HAYYHOTO MO3HAHUS B OMOJIOTMHU: HAONIOACHUE M OIMMCAHUE >KUBBIX
CHCTEM, MpOIECCOB M SBICHUH, OpraHu3alusi W MPOBEACHHE OHOJOTMYECKOr0 O3KCIEPUMEHTa,
BBIJIBU)KCHUE THITOTE3bI, BBISBICHUAE 3aBHCUMOCTH MEXIy HCCIEIyeMbIMH BEIHMYUHAMH, OOBSCHEHUE
MOJYYEHHBIX PE3yJbTaTOB, MCIOIH30BAHHBIX HAYYHBIX MOHSATHHA, TEOPHH M 3aKOHOB, YMEHHE JIENATh
BBIBOJIbl HA OCHOBAHUH TIOJTyYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIJICNIATh CYNICCTBEHHBIC MPU3HAKK CTPOCHUS OHOJOTMYECKHX OOBEKTOB: BHJIOB,
TOMYJISIIIAN, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYICHTOB, OHWOTEONEHO30B W JKOCHCTEM, OCOOCHHOCTHU
MPOLIECCOB:  HACIEACTBEHHOW  M3MEHYMBOCTH,  €CTECTBEHHOTO  OTOOpa,  BHA000pa3oBaHM,
MPUCTIOCOOJIEHHOCTH OPTraHU3MOB, JIEHCTBUS JKOJOTMYECKHX (PAKTOpPOB HA OpTaHU3MBI, IMEpeHoca
BCIIECTB W IIOTOKA DHEPTrUM B HDKOCHCTEMAaX, AHTPOIOTCHHBIX HM3MECHEHWH B DKOCHUCTEMaX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB M OMOT€OXMMHUYECKUX LIUKIIOB B OHocdepe;

yMEHHE NPUMEHSTh MOJTYyYSHHBIC 3HAHUS JUISI O0BSICHEHUS] OMOJIOTUYECKHX TPOIIECCOB U SIBJICHUIA,
JUTS. TIPUHATHUS MPAKTUYECKUX PEIICHUI B MOBCEHEBHOM JKU3HU C IIeTbI0 oOecredeHus: 6e30MacHOCTH
CBOETO 3JIOPOBbS M 3JI0POBbS OKPYXKAIOMIMX JFOJCH, COONIOJCHHUS HOPM TpPaMOTHOTO IOBEJCHHS B
OKpYy)Xarollled TMPUPOAHOH cpele, IMOHUMaHWE HEOOXOJAMMOCTH HCIOJIb30BaHHUS  JOCTHXKCHUH
COBPEMEHHOW OMOJIOTHH JIJIsl PAIIMOHATBHOTO MPUPOIONIONL30BAHNS;

YMEHHUE pemarh dJIeMEHTapHbIe OMOJIOrMYECKHE 3a/1a4d, COCTABIAThL CXEMbI IEPEHOCA BEUIECTB U
SHEPTUM B 3KOcHcTeMax (LEMH MUTaHUs);

YMEHHUE BBITIOIHATH JIA0OPAaTOPHBIE M MPaKTUYeCKUue paboThl, coOM0aaTh MpaBmwia mpu padoTe ¢
y49eOHBIM U TA00PATOPHBIM 000PYIOBaHUEM;

YMEHHE KPHUTHUYECKH OLEHHBATh W HHTEPIPETUPOBATh HH(OPMANHIO OHOIOTHYECKOTO
COJACPpIKaHUA, BKIIOYAIONIYIO IICCBAOHAYYHBIC 3HAHUA M3 PA3JIMYHBIX MCTOYHHKOB (CpC,HCTBa MacCcOBOM
WHQOPMAITUY, HAyYHO-TIOMYJSAPHBIC MaTepHaibl), paccMaTpUBATh TJO0ATBHBIC JKOJIOTMYCCKUE
npo0JIeMbl COBPEMEHHOCTH, (POPMHPOBATH MO OTHONICHUIO K HUIM COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO3]1aBaTh COOCTBEHHbBIC NMMChbMEHHBIC W YCTHBIC COOOIIEHMsI, 0000I1ass ONOIOTHIECKYIO
HHq)OpMaHI/IIO N3 HCCKOJIbBKHUX UCTOYHUKOB, I'PaMOTHO HUCII0JIb30BaTh MMOHSATHHHBIN arrapar 6I/IOJ'IOFI/II/I.
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TEMATUYECKOE IINITAHUPOBAHUE
10 KJIACC

KoanyecTBO Yyacon DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3aesioB U TeM K n (uudposbie)
n/n MPOrpaMMBsbl Bcero 06H TPOJILHbIE pﬁaKaneCKne o0pa3oBaTeJIbHBIE
padoThI padoThI pecypes
bubmmoreka [JOK
1 buostorus Kak Hayxa 2 0 05 https://m.edso00.ru/7f41c292
bub6mmoreka [JOK
2 JKuBbIEe CHCTEMBI B UX OpraHU3aIHs 1 0 0 https://m.eds00.ru/7f41c292
N Bbubanoreka [JOK
3 XUMHAYECKUI COCTAaB U CTPOCHHUE KIETKU 8 0 1 https://m.eds00.ru/7f41c292
bubmunorexa LIOK
4 IKH3HENIEATENLHOCTL KICTKH 6 0 0 https://m.edso0.ru/7f41c292
5 Pa3mHoxeHne U MHAUBUAYaAIbHOE pa3BUTHE 5 0 1 Bu6mmoreka [IOK
OpraHu3MOB https://m.edso0.ru/7f41¢c292
6 HacnencTBeHHOCTh M H3MEHYHUBOCTD 8 0 15 Bbubnmoreka IJOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢c292
7 Cenekuus opranu3mMoB. OCHOBBI 3 0 0 Bbubnmnorexa [JOK
OMOTEXHOJIOTHU https://m.edso00.ru/7f41c292
butmmoreka [IOK
8 Peseparoe pew ! 0 0 https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4
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11 KJIACC

KoanuecTBO YyacoB DJIeKTPOHHBIE
. HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne n/m IporpaMMeI Beero Ko;Tpoan,Ie l'[%aKanecxne 06pazoBaTEIBHBIE
padoThI padoThI pecypebi
1 DBOIOIIMOHHAS OUOJIOTHUSA 9 0 1 ﬁtﬁfﬁ/ﬁﬁs&%ﬂ f41cc74
5 Bo3nukHOBEeHHE 1 pa3BUTHE KU3HH Ha 9 0 05 bubmoreka [[OK
3emie ' https://m.edsoo.ru/7f41cc74
bubmmoreka [IOK
3 OpranusMb 1 OKpyKaiowas cpea 5 0 1 https://m.edS(I)lo.ru/7f4lcc74
4 Coo01mecTBa 1 HKOJIOTHIESCKIE CHCTEMBI 9 0 0 ﬁgg;lf/?;eéigﬁ}jﬂ fA1cc74
bubnuorexa LIOK
> Peseparoe Bpems 2 0 0 https://m.edsoo.ru/7f41cc74
OBILEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5
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IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

buonorus B cucreme
HayK

KounuecTBO 4acosB

KonTpoabHbie

Bcero
padoThI

IpakTHyeckne
padoThI

Jdara
H3y4eHHs

DJIeKTpOHHBIe HU(POBBIE 00pa3oBaTeJbHbIE
pecypchl

bubmunoreka LIOK

https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e632a

MeToanl mO3HAHUS
JKUBOW HPUPOBL.
[Ipaktuueckas
pabota Ne 1
«Hcnonp3oBanue
Ppa3IUYHBIX METOJIOB
[pU U3y4YEHUU
OMOJIOIrHYECKUX
00BEKTOB)

0.5

bubmmoreka ITOK https://m.eds00.ru/863e6122

buonornueckue
CUCTEMBI, IPOLIECCHI U
HX U3y4YEHHE

XUMHYECKHI COCTaB
KJeTknu. Boma u
MUHEpalbHbIE CONU

Bu6muoreka ITOK https://m.eds00.ru/863e6564

bubmuoreka ITOK https://m.edsoo.ru/863e674e

Benku. Cocras u
CTpoeHUe OENKOB

bubmuoreka ITOK https://m.edso0.ru/863e6b72

depMeHTBl —
OuoormuecKue
KaTaJIn3aTOPBbI.
Jlaboparopnas
pabora Ne 1
«M3yueHne
KaTaJINTUYECKOMN
aKTUBHOCTHU
(epMeHTOB (Ha
MpUMepe aMHIIa3bl
WM KaTaJia3bl)»

0.5

bubmuorexa ITOK https://m.edso0.ru/863e6b72
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
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

Vraesoasl. JIunuael

Hyxneunossie
KuciIoTel. ATD

bubmuoreka ITOK https://m.edso0.ru/863e6870
Bubmoreka ITOK https://m.edsoo.ru/863e6d5¢

10

11

Ucropust u MmeToas
M3YYCHUS KICTKU.
Knerounas tTeopust

Kietka xak
LIEJTOCTHAS )KUBasI
cucTeMa

Crpoenue
3YKapUOTUYECKOUN
KIIETKH.
Jlaboparopras
pabota Ne 2
«3yueHue cTpoeHUs
KJIETOK PacTeHHU,
KUBOTHBIX, TPUOOB U
OakTepui moj
MHKPOCKOIIOM Ha
T'OTOBBIX
MUKpoOTpenaparax u
UX ONHCaHHUE)

05

bubmuoreka ITOK https://m.edsoo.ru/863e6e88

bubmuoreka LIOK
https://m.edsoo.ru/863e6ffOhttps://m.edsoo.ru/863e716¢c

12

13

14

15

OOMeEH BEIIECTB WU
MeTa00IN3M

dotocuHTES.
XEeMOCHHTE3

OHepreTu4ecKkuu
obMeH

JKn3HeHHBIN ITUKIT
kineTku. [enenue
KJIeTKU. Muto3.
JlaGopatopHnas
paborta Ne 3
«Habnrogenune
MMTO3a B KIIETKaX

05

bubmuoreka ITOK https://m.edsoo.ru/863e766¢

bubmuoreka ITOK https://m.edsoo.ru/863e7¢98

bubmuorexa ITOK https://m.edsoo.ru/863e7aae

bubmmoreka IIOK https://m.edsoo.ru/863e7dc4
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KOHYHKA KOpEIIKa
JIyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»

16

17

buocunTes Oenka.
Peakiust MaTpuuHOTO
CHHTE3a

Tpancnsauus —
OouocunTes Oenka

Bbubmoreka ITOK https://m.edso0.ru/863e796e

Bubmoreka ITOK https://m.edso0.ru/863e796e

18

Hexnerounsie hopmbl
YKU3HU — BUPYCHI

Bubmoreka ITOK https://m.edso00.ru/863e7540

19

20

21

DopMbI
Pa3MHOKEHUS
OpPTraHH3MOB

Meiios

O6pazoBanue u
Pa3BUTHUC TTOJIOBBIX
KIIETOK.
OmtogoTBOpEHME.
Jlaboparopras
pabora Ne 4
«HM3ydeHne cTpoeHus
MOJIOBBIX KJIETOK Ha
T'OTOBBIX
MHUKpOTpenaparax»

05

bubnuoreka LIOK
https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e831e

Bbu6muoreka ITOK https://m.edsoo.ru/863e7f4a

bubmuoreka ITOK https://m.edsoo0.ru/863e81b6

22

NunuBuayanbHOe
pa3BUTHE OPTaHU3MOB

bubmuoreka ITOK https://m.edsoo0.ru/863e8436

23

24

25

I'eneruka — Hayka o
HAacJIEeACTBEHHOCTU U
NU3MCHYHNBOCTHU

3aKOHOMEPHOCTH
HaCIIeI0BaHHUS
MIPU3HAKOB.
MounorubpuHoe
CKpelrBaHue

Hurunbpuanoe

bubmuorexa ITOK https://m.edsoo0.ru/863e862

bubmmoteka IIOK https://m.edso0.ru/863e8878

bubmmoreka IIOK https://m.edsoo.ru/863e89a4
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https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
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https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

26

CKpellMBaHue. 3aKOH
HE3aBUCUMOTO
HACJIeIOBaHUS
MIPU3HAKOB

CueruieHHoe
HaclieIoBaHue
MPU3HAKOB.
Jlaboparopnas
pabota Ne 5
«3yueHune
Pe3yIbTaToOB
MOHOTHOPHIHOTO U
JTUTUOPUTHOTO
CKpEINBaHUs y
Ipo30¢UITEl Ha
T'OTOBBIX
MHUKponpenaparax»

05

Bbubmuoreka ITOK https://m.edso0.ru/863e8c60

27

28

I'eneTnka momna.
HacnenoBanmne
MIPU3HAKOB,
CLIEIJICHHBIX C I1OJIOM

N3MeH4YMBOCTS.
Henacnencreennas
M3MEHYMBOCTb.
Jlaboparopnas
pabota Ne 6.
N3yuenue
MOJIU(PHUKALMOHHOM
W3MEHYHBOCTH,
MIOCTPOEHNE
BapHallMOHHOTO psaa
1 BapuallMOHHOU
KpHUBOW»

0.5

bubmuoreka ITOK https://m.edsoo.ru/863e8c60

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

29

Hacnencreennas
W3MEHYUBOCTb.
JlaGopaTopHnas

0.5

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

25



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

pabota Ne 7. «Ananusz
MyTauui y
Ipo30(HITEI HA
TOTOBBIX
MHUKponpenaparax»

30

31

I'eneTuka yemoBeka

Pe3epBHBIii ypok.
O06006111eHKE TTO TEME
«HacmencTBeHHOCTH
1 U3MEHYHUBOCTD
OpPTraHU3MOB)

bubmuoreka ITOK https://m.edso0.ru/863e8d78

32

Cenekius Kak HayKa
Y TIpOIIeCC

Bu6muoreka ITOK https://m.eds00.ru/863e9214

33

34

MeTonpl 1
JOCTHXKEHUS
CEJICKUIUU PACTCHUN U
YKUBOTHBIX

buorexuonorusa xak

oTpacib
MPOU3BO/ICTBA

bubmmoreka ITOK https://m.edso0.ru/863e9214

bubnuoreka ITOK https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME

34
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https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoauyecTBO 4acos

DJIeKTpOHHBbIE HU(POBBIE

Ne Tema YpoKka Ko 0 e IIpa ec e IlaTa OﬁpaSOBaTeJII)HbIe
HTPOJILHBI KTHYECKH
n/n Bcero p p U3Yy4YeHHS
padoThI padoThI pecypcbl
. bu6nmoreka IJOK
1 OBOJIOIMS ¥ METOIBI €€ M3YUCHUS 1 0 0 https://m.eds00.ru/863ea20e
2 Hcropwust pa3BUTHS TIpEICTaBICHUH 00 1 0 0 bubmmoreka [JOK
3BOJIOIHH https://m.eds00.ru/863e9570
3 MutkpooBoowts L 0 0 Ptipsim edsob /B6369c1e
[Momynsimms Kak deMeHTapHas eJUHAIA
4 BHJA ¥ dBoonnu. JlaboparopHas paborta 1 0 05 bubmmorexa [IOK
Ne 1 «CpaBHeHune BUIOB 110 ' https://m.eds00.ru/863e99c6
MOP(OJIOTHIECKOMY KPUTEPHUIOH
5 JBrKymuye cuisl (3ieMeHTapHbIe 1 0 0 Bubmuorexa [JOK
(baxkTopBbI) IBOJOIIHU https://m.edsoo.ru/863e9da4
N bubnuoreka [IOK
6 EctectBennsiit 0T00p U ero hopmMbl 1 0 0 https://m.eds00.ru/863e9ed0
Pe3ynbTaThl 3BONIOLINAN:
MIPUCIIOCOOIEHHOCTh OPTaHU3MOB U
7 BHU000pazoBanue. Jlaboparopras pabora 1 0 05 Bbubnuorexa LIOK
Ne 2 «Omnucanue mpucroco0IeHHOCTH ' https://m.edso00.ru/863e9fde
OpraHm3Ma U €€ OTHOCUTEILHOTO
XapakTepa»
bubmoreka IIOK
8 HanpapneHus v myTH MaKpO3BOJIIOLIUU 1 0 0 https://m.eds00.ru/863e9c1e
9 HeoOpatumocTs 3BOMIOLINH 1 0 0
10 Ucropus xxu3Hu Ha 3eMiie U METOABI €& 1 0 0
W3yUYCHHS
11 ['unoTe3sl MPONCXOXKIEHUS KU3HU Ha 1 0 0 Bubmuorexa LIOK
3emie https://m.edso0o.ru/863ea5a6
12 Pa3Butne xu3HM Ha 3emIie 10 3pam u 1 0 0 Bubmoreka [JOK

TepuoIaM

https://m.edsoo.ru/863eabbe
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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
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https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

OCHOBHBIE 3TAIIbI 9BOJJIFOIIMHU
PACTUTCIBHOI'O U JKUBOTHOI'O MUpa.

bubmuoreka LIOK
13 [pakTuueckas pabora Ne 1 «I/I3\}‘"-IGHI/IC 0.5 https://m.eds0o.ru/863eashc
MCKOIAeMBbIX OCTaTKOB PACTCHHH M
KHUBOTHBIX B KOJUICKIIHSIX»
14 CoBpeMeHHas CHCTEMa OPTaHUYECKOTO 0 Bubnmuorexa LJOK
Mupa https://m.edsoo.ru/863ea48e
bubmuoteka LIOK
15 OBOJTIONHS Y€I0BEKa (AaHTPOTIOTEHE?) 0 https://m.eds00.ru/863eac2c
16 JBwkymiue cuibl (pakropsl) 0 Bubmuorexa [JOK
AHTpPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaIUH 3BOJIIOLMH YEIOBEKa 0
UenoBedeckne packl U IPUPOIHBIE bubmmorexa [IOK
18 0 _
aJalTallly YeloBeKa https://m.edsoo.ru/863eaea2
PesepBHBIii ypok. O000IIEeHNE TIO TEMe
19 «Bo3HMKHOBEHUE U pa3BUTHE KU3HU Ha 0
3emiien
20 DKOoJIOTHS KaK HayKa 0
21 Cpensl 00UTaHUS U SKOJIOTHIESCKUE 0 Bubnunoreka [IOK
baxTopbl https://m.edsoo.ru/863eafec
Aobuoruueckue pakropsl. JlabopaTopHas
pabota Ne 3. «Mopdonornueckue
22 0COOCHHOCTH PACTEHUI U3 Pa3HBIX MECT 05 Bbubnuorexa LIOK
oburanus». JlaboparopHas padota Ne 4. ' https://m.edso00.ru/863eb10e
«BnusiHME cBeTa Ha POCT U pa3BUTHE
YEepPEeHKOB KOJIeyCcay
bubmoreka IIOK
23 buoreckue gaxropt 0 https://m.eds00.ru/863eb348
DKOJIOTUUECKUE XapaKTEPUCTUKU
24 nomynsiiud. [IpakTayeckas padora Ne 2 05
«IToacy€T mIOTHOCTH NOMYJISIUUI pa3HbIX '
BUJOB PACTEHHUID»
25 Coo0IiiecTBa OpraHU3MOB — OHOIICHO3 0 bubmmorexa HOK

https://m.edso0.ru/863eb46a
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https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a

bubmuoreka LIOK

26 DKOJIOrMYECKUE CUCTEMBI (IKOCHCTEMBI) 1 0 https://m.eds0o.ru/863eb46a

21 vonormcenne mpaan. Crofirsa ) 0 ubmotexa LIOK
skocrcTem. CyKieccHs https://m.edsoo.ru/863eb5fa

28 [IpupoaHbIe SKOCUCTEMBI 1 0

29 AHTPOIIOreHHBIE 9KOCHCTEMBI 1 0

30 Buocdepa — rnodanpHas skocuctema 1 0 Bubmuorexa LIOK
3emim https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYLIECTBOBAHUS 1 0 bubmmorexa [IOK
ouochepsb https://m.edso0.ru/863ebd16

32 UenoseuecTBO B brochepe 3emin 1 0

33 Cocyl1ecTBOBaHHE IPUPOBL U 1 0 bubmmorexa [IOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHBIii ypok. O000IIeHHE TEMBI

34 «Co00111ecTBa U KOJIOTHIECKUE CUCTEMBD) . 0

OBLIEE KOJIMYECTBO YACOB I10 34 25

ITPOTPAMME
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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
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O MTIPOLECCA
OBS3BATEJBHBIE YYEBHBIE MATEPUAJIBI JJIS1 YYEHUKA

* buonorus, 10 knacc/ [Naceunuk B.B., Kamenckuit A.A., Pyouos A.M. u np.; [lox penakuueit
[Naceunuka B.B. AxunonepHoe o6rmiectso «M3narensctBo «IIpocBenieHue)

* buonorwus, 11 kmacce/ [laceunuk B.B., Kamenckuit A.A., Pybnos A.M. u np.; I[lon pemakiueit
ITaceuynuka B.B. Axnnonepraoe obmiectBo «M3marenscTBo «IIpocBemenne»

METOANYECKHUE MATEPUAJIbBI JIUIAA YYUTEJIS

. YuebHO-MEeTOANYEeCKUI KOMIUIEKT sl u3ydeHus Kypca 6uonoruu B 10-11 knacce (yrimyOnéHHBIN),
CO3JTaHHBIH aBTOPCKUM KOJUIEKTUBOM 10/ pyKoBojacTBoM B.B.Ilaceunuka:

[Ipumepnsbie paboune nmporpammel. [IpeqmeTras muans yaeOHUKOB «JIuHMS *KuzHm». 10 -

11 xnaccer: yue6. [Tocobue mst oomeodpazoBar. Opranusanuii: yriry0i. yposeHs/B.B.

[Naceunuk, I'.I'. [lIBenioB, T.M. Edumosa. - M.: I[Ipoceemienue, 2023

Yueonuk/B.B. [laceunnk, A.A.Kamenckunii, A.M.Py0rmos. - M.: [IpocBemenue, 2023

Co6opuuk 3ana4 u ynpaxueanii/ B.B. [laceannk, A.A.Kamenckuii, A.M.Py010B. - M.
[Ipocsemienne, 2023

MU DPPOBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH UHTEPHET
1. http://old.fipi.ru/ (deaepanbHblit HHCTUTYT MeAaroruueckux nmepenuit (GUIIN))
2. http://lwww.fcior.edu.ru/ (deaepanbHblii IEHTP HHOOPMAIIMOHHOOOPA30BATEIBHBIX PECYPCOB,
®LHIOP)

3. http://school-collection.edu.ru/ (Enunas xomnekuust iudpoBeIx 00pa3oBaTEIbHBIX
pecypcos, EK IIOP)

4. http://festival. 1september.ru/ (®ectuBans negarorudeckux uaei «OTKPBITHIH
YPOK»)

5. http://lwww.chemistry48.ru (JInusslii caiir)

6. http://www.uroki.net/docxim.htm ([Inst yaurenss XAMUAK U GHOJIOTHH)

7. http://www.krugosvet.ru/taxonomy/term/46 (Sumuknoneans Kpyrocser)

8. http://interneturok.ru/ru/school/biology/10-klass (Buaeoypoku. bromorus 10 ki) 9.
http://interneturok.ru/ru/school/biology/11-klass (Buneoypoku. buosorus 11 ki) 10.
http://biology-online.ru/ (CoBpementbie ypoku 6uosioruu. buonorus oxnaiin) 11.
http://luts.ucoz.ru/load/27-1-0-109 (3anumarenbHas OHOJIOTHS)

12. http://multiring.ru/course/biology/content/index.html#.VVDoJ3FfgX5Q (OtkpsiTast
OHOJTIOTHS)

13. http://onlinetestpad.com/ru-ru/Category/Biology-8class-99/Default.aspx (TecTs
OHJIAiH)

14. http://85.142.162.119/0s11/xmodules/gprint/afrms.php?proj= (OTkpeIThIi GaHK
3amannii EI'D)

15. http://ege.yandex.ru/ (ET'D u THUA Ha Sunexce)

16. http://bio.reshuege.ru/ (Pemry EI'D no Guonorun. TemaTHdeckue TeCThbl)

17. http://bio-fag.ru/map3.html (Tectsr, 3agaun no Guostormn)
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