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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OMOJIOTUH TEOPETHUUECKYIO OCHOBY IS OII-
penenenus moaxoA0B K (GopMUPOBaHUIO cojepkaHus yuyeOHoro npeamera «buo-
JOTHUS» COCTaBWIM: KoHIenTyanbHble nonoxkenus ®I'OC COO o B3aumMooOycioB-
JICHHOCTH LIeJIeH, coaepKaHus, pe3ylbTaToB 00ydeHHs] U TpeOOBaHUN K YPOBHIO
MOJATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOILIUX LIENSAX U MPUHIMIIAX, XapaKTe-
PHU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI CpeaHEro oOIero oOpa3oBaHus B
Poccuiickoit deaeparuu, a Takxke MOJIOKEHUS O cneluduke Ononoruu, e€ 3Have-
HUU B MO3HAHUU KUBOY MPUPOJIBI K 00€CTICUEHUH CYIIECTBOBAHHUS YE€IOBEUYECKOTO
oOmecTtBa. CorsacHO Ha3BaHHBIM MOJIOKEHUSIM, ONPEIETIEHbl OCHOBHBIE (DYHKIIMH
MPOrpaMMBbI 10 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o OGuosioruu AaéT mMpeacTaBiIeHUE O 1EsAX, 00 00Iel cTpare-
ruu 00y4YeHHs, BOCIIMTAHUSA M Pa3BUTUA OOYYaIOIIMUXCA CPEACTBAMU Y4EOHOIO
npeamera «buonorus», onpenenser o0s3aTeNbHOE MPEIMETHOE COJIEP)KAHUE, €T0
CTPYKTYpY, paclpeiesieHHe Mo pa3fesaM U TeMaMm, PEKOMEHAYEMYIO MOCIIeI0Ba-
TEJIHLHOCTh M3yUYEHUsI YIEOHOro Marepuaia ¢ y4ETOM MEKIIPEAMETHBIX U BHYTPH-
IPEIMETHBIX CBsI3€H, JOTMKU 00pa30BaTEIbHOrO MpOIEcca, BO3PACTHBIX OCOOEH-
HOCTEN 00yUaroIuXxcs.

B mporpamme 1mo OMOJIOTMU TaKXKE€ YYUTHIBAIOTCA TPEOOBaHUS K IJIaHUPYe-
MBIM JIMYHOCTHBIM, METANPEIMETHBIM U TPEIMETHBIM pe3ysibTaTaM OOyYeHHs B
GbopMHpPOBaHUM  OCHOBHBIX  BHJIOB  y4eOHO-TIO3HABATEIBHOW  JCSATEIHHO-
CTH/y4eOHBIX TEUCTBUI 00YJarONIUXCs 10 OCBOCHHUIO COJEPKAHMS OMOJIOTUYECKO-
ro o0pa3oBaHusI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
MPUHITUI TPEEMCTBEHHOCTH B M3YYCHUM OMOJIOTUM, Ojarojaps 4emy B HEW mpo-
CMATPHUBAETCS HAMIPABJICHHOCTh HA PA3BUTHUE 3HAHUM, CBSI3aHHBIX ¢ (POPMUPOBAHU-
€M €CTECTBEHHO-HAy4YHOI'0 MHUPOBO33PEHUS, IEHHOCTHBIX OPUEHTAIMI JTUYHOCTH,
HKOJIOTMYECKOTO MBIILICHHS], MPEJCTABICHUN O 370pOBOM o0Opasze >KU3HU U Oe-
PEXHBIM OTHOILIEHHMEM K OKpYXKarouew npupoaHou cpene. Iloatomy Hapsay c
U3yYeHUEM OO0NICONOIOTHYECKUX TEOPUd, a TAaKXKe 3HAHUW O CTPOEHUHU >KHUBBIX
CUCTEM Pa3HOr0 PaHra u CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX MPOLIECCOB B
nporpamMme Mo OMOJIOTMH YJI€JI€HO BHUMAHHUE MCIOJb30BAaHUIO MOJTYYEHHBIX 3Ha-
HUW B MOBCEAHEBHON JKU3HU JJIsI PEIICHUS MPUKIIAIHBIX 3a/1a4, B TOM YHCIIE: TIPO-
(GUIAKTUKY HACIEACTBEHHBIX 3a00JICBAaHWI YEJIOBEKA, MEIUKO-TEHETHIECKOTO
KOHCYJIbTUPOBaHUS, 0OOCHOBAHMSI SKOJIOTMUYECKU I1€JIeCO00Pa3HOro MOBEICHUS B
OKPYKaIOUIEW TPUPOJIHOMN Cpelie, AaHAIN3A BIUSHUSA XO3SMCTBEHHOU AEATEIIbHOCTU
YEJIOBEKA HA COCTOSIHUE NPUPOJIHBIX M HCKYCCTBEHHBIX 3KOCUCTEM. Y CUIIEHUE
BHUMAaHMS K MPUKIAAHOW HANPABJICHHOCTU yyeOHOro npeamera «buonorusy mpo-
JUKTOBAaHO HEOOXOIMMOCTBIO 00ECIEUEeHUs YCIOBUN ISl PEUICHUs] OJHOM M3 aK-



TyaJIbHBIX 33J]a4 IIKOJIBHOTO OMOJIOTHYECKOT0 00pa3oBaHus, KOTOpas Impeanoara-
eT (hopMHpOBaHHE y 00YYAIOIMIUXCS CIIOCOOHOCTH alaliTUPOBATHCS K U3MEHEHHSIM
JUHAMUYHO Pa3BUBAIOILIETOCS] COBPEMEHHOI'O MUPA.

buonorus Ha ypoBHe cpeaHero oOuiero o0pa3oBaHus 3aHUMAET BaXKHOE Me-
cto. OHa obecnieynBaeT GopMUPOBAHUE Y OOYHAIOIIMXCS MPEACTABICHUN O HAyY-
HOW KapTUHE MHpA, pacuIpseT U o0o0IIaeT 3HaHUsI O )KMBOW IpHUpoJie, e€ OTIIH-
YUTEIBHBIX MPU3HAKAX — YPOBHEBOW OPTraHU3alMK U SBOJIOLMH, CO3MAET YCIOBUS
JUTS: TIO3HAHUSL 3aKOHOB >KMBOUM MpUpOibl, GOpMHUPOBaHUS (PYHKIIMOHAILHOM Tpa-
MOTHOCTH, HaBBIKOB 3JJOPOBOTO M 0€30IMacHOr0 00pasa >KM3HHU, IKOJOTUYECKOIrO
MBIIUIEHUS, IEHHOCTHOTO OTHOIIEHUS K )KUBOM MTPUPOJIE U YETIOBEKY.

Bonbioe 3HaueHue OMOJIOTHS UMEET TaKXKe JJIsl PEIICHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX 3a7a4 CpPeJHEro oOIIero oOpa3oBaHMs, COLMAIA3ALUU O0yYaro-
mmxcst. M3ydyenue Ouonoruu obecreuynBaeT yciaoBus aisi GOPMHUPOBAHUS WHTE-
JIEKTyaJIbHBIX, KOMMYHUKAITMOHHBIX U MH(GOPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON
KYJBTYpBI, CIIOCOOCTBYET MHTETPALIMK OMOJIOTMYECKUX 3HAHUU C MPEJICTABICHUSI-
MU U3 APYTHX Y4€OHBIX MPEIMETOB, B YACTHOCTH, (PU3HKH, XUMHUHU U Teorpapuu.
Ha3BanHbie mosioxkeHUs O MpeHa3HauYeHun yuyeOHoro mpenmeta «buosorus» co-
CTaBWJIM OCHOBY JUISI ONIPENICTICHUS TIOJIXO/I0OB K OTOOPY U CTPYKTYPHUPOBAHUIO €TO
coJiep KaHusl, MPEICTABICHHOTO B IPOrpaMMe 1o OHMOJIOTHH.

Ot60p coxaepkanus yueOHOro npenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYUIIECTBJIEH C MO3ULUN KYJIbTypOCOOOPa3HOI0 MOJAX0/a, B COOTBETCTBUU C KOTO-
pBIM 00yUaroIKecs H0KHBI OCBOMThH 3HAHUSI M YMEHHSI, 3HAYUMBIe 17151 (popmMupo-
BaHUsI OO KyJIbTYpPBhI, ONPEETAIONINE aJJeKBAaTHOE MOBEICHNE YEIOBEKA B OK-
pYy>KaroIe MpupoIHOi cpefie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM KU3HU U TMPaK-
TUYECKON JearenbHocTH. Oco0oe MecTo B 3TOM CHCTEME 3HAHWM 3aHUMAIOT 3Jie-
MEHTBI COJIepKaHMsl, KOTOPBIE CIIy’aT OCHOBOW il (POPMUPOBAHMS IIPEICTABIIE-
HUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTWHE MHPA U LIEHHOCTHBIX OPUECH-
TalMAX JIMYHOCTH, CIIOCOOCTBYIOIIMX TYMaHM3AIMU OHMOJOTHYECKOro 00pa3oBa-
HUSL.

CtpykTypupOBaHUE cojepkaHusi yueOHOro Marepurasa B mporpaMmme 1no ouo-
JIOTUX OCYUIIECTBJICHO C Y4ETOM HPHOPUTETHOrO 3HAYEHHS 3HAHUN 00 OTIMYM-
TEJIBHBIX OCOOCHHOCTSX KUBOW MPUPOIBI, O €€ YPOBHEBOW OpPTaHU3AIUU U IBOJIO-
i, B cooTBEeTCTBHM C 3TUM B CTPYKType yueOHOTO mpeamera «bruonorusy Beijie-
JIEHBI CIENyIOUMe coepKarenabHble JUHUM: «buonorus kak Hayka. Meroabl Ha-
YYHOTO no3HaHus», «Kierka kak Ononornyeckas cucreMay, «Opranusm kak Omo-
Joruyeckas cucrema», «CrucreMa U MHOT0OOpa3ue OpraHudecKOro MUpay, «IBO-
JIIOLIUS ’KUBOW MPUPOBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

[enp uzydenus: yueoHoro npeamera «buomorus» Ha 6a30BOM YpOBHE — OB-
JazieHre OoOy4aroUIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJLHON OpraHu3a-



IIUU JKUBBIX CHUCTEM PA3HOTO paHTa W MPUOOPETCHHE YMEHWH HCIOIh30BaTh ATH
3HAHMS ISl TPAMOTHBIX JCHCTBUN B OTHOIICHUH OOBEKTOB KUBOM MPUPOJIBI U pe-
HICHUS PA3JIMYHbBIX KU3HEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CISAYIOMNX 3a/1ay:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHHM O OHOJOTHYECKHX TEOPHSX,
YUCHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CIYKAIIUX OCHOBOM
JUTst GOPMHUPOBAHUS MPEJCTABICHUN O €CTECTBEHHO-HAYYHOM KapTUHE MUpa, O Me-
TOJAaX HAYyYHOTO MO3HAHUS, CTPOEHUHU, MHOTOOOpa3uhd U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3allid, BBIIAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmMupoBaHUEe Yy OOYYaIOIIMXCS TO3HABATEIbHBIX, HHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIIOCOOHOCTEN B MPOIECCE aHAU3a IAHHBIX O MYTSIX pa3BUTHUS B OMO-
JIOTUW HAYYHBIX B3IJISIOB, UJIEH U TIOJIXO/IOB K M3YUYECHHIO JKUBBIX CUCTEM Pa3HOTO
YpOBHSI OpraHU3alluu;

CTaHOBJICHHE Yy O0y4aroIMXcs 00IEel KylabTyphl, (PYHKIIMOHATILHON TPaMoOT-
HOCTH, Pa3BUTUE YMEHUN OOBACHATH U OIICHUBATh SIBJICHUS OKPYXKAIOIIETO0 MHUpa
JKUBOW TPUPOJIbI HA OCHOBAHWM 3HAHUM M OMNBITA, TOJYUYECHHBIX TMPH HU3YUYECHUU
OMOJIOTHH;

dbopmupoBaHUEe y 00Oy4arOUXCd YMEHUN WILTIOCTPUPOBATH 3HAUEHUE OUOJIO0-
IMYECKUX 3HAHUW B MPAKTUUYECKOU JEATEILHOCTH YeI0OBEKa, pPa3BUTHUH COBPEMEH-
HBIX MEUITMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJTOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOITIOICHHUS ATHICCKHUX
HOPM IpU IPOBEICHUN OMOJIOTMUECKUX UCCIEI0BaHUM;

OCO3HAHUE IIECHHOCTU OMOJIOTMYECKUX 3HAHWUM JJIS TIOBBIIICHUS! YPOBHS JKO-
JIOTUYECKOMN KYJIBTYPBI, UIsl (JOPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TIOBCETHEBHOM JKU3HU JISI
OIICHKH TIOCJICICTBUIN CBOEH JEATEIbHOCTH 10 OTHOIIEHUIO K OKPY KaoIIeH cpere,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBAaHHUE U COOJIIOAICHUE Mep MPOPUITIAKTUKH 3a00-
JIEBaHUM.

B cucteme cpennero oobrero oopasopanus «buonorusy, nzydaemasi Ha 0a30-
BOM ypOBHE, SIBIISIETCS 00s13aTEIbHBIM YYCOHBIM MTPEAMETOM, BXOJISAIIMM B COCTaB
npeaMeTHon obsactu « EcTrecTBEeHHO-HAaydHBIE IPEIMETHD.

J{nst u3ydeHus: 6MoJIoruu Ha 6a30BOM YPOBHE CPEJIHEro 00111ero o0pa3oBaHus
orBoauTcs 68 yacoB: B 10 xmacce — 34 gaca (1 wac B Hexenio), B 11 kinacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ononoruu B popMHUpPOBAHUU COBPEMEHHOW HAaydyHOM KapTuHBI Mupa. Cucre-
Ma OMOJIOTUYECKUX HaYK.

MeTobl TO3HAHUS KUBOUW PUPOIbI (HAOTIOICHHE, SKCTIEPUMEHT, ONIMCAaHMUE,
u3MepeHue, Kiaccudukaius, MOJIeTUPOBaHNE, CTaTUCTUYECKas 00paboTka JaH-
HBIX).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, [Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Tpaktuueckast padota Ne 1. «Mcrnonp3oBaHue pa3iMuHbIX METOJIOB MPU U3Y-
YEHUU OUOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alus.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJISLHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YJKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKHUE BJIEMEHTBI: MaKpOAJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOJABI 1 MUHEPAJIBHBIX BEIIECTB B KieTke. [loanepkanre ocMOTH-
4YecKoro OajiaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYPBI O€IKOBON MOJIEKYJbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS U UYETBEP-
TUYHAsl CTPYKTypa). XMMHUUYECKHE CBONCTBa OenkoB. buomornueckue ¢GyHKIUUA
OEJIKOB.



depMmenThl — Ouonornyeckue kKaraiauzaTopbl. CTpoeHHe (QepMeHTa: aKTHB-
HBIA 1eHTp, cyOcTtparHas crneunduyHocts. Kodepmentsl. Buramunbl. OTnnuus
(epMEHTOB OT HEOPTaHUYECKUX KAaTaIM3aTOPOB.

VYrineBonbl: MOHOCaxapuabl (TII0K03a, pubo3a U JAe30Kcupud03a), qucaxapu-
Ibl (caxapo3a, JIakTo3a) U moJjimcaxapuibl (Kpaxmad, TIMKOTeH, 1elTo03a). buo-
Jornyeckue (PyHKITMH YTIICBOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
ruipodoOHbIe cBoiicTBa. buonornueckue GyHkuu aunugoB. CpaBHEHUE YITIEBO-
JI0B, OETIKOB U JIMMHUI0B KaK HCTOYHUKOB YHEPTUU.

Hyxkneunossie kuciaotel: JJHK u PHK. HykineoTuasl — MOHOMEPHI HYKJIEHHO-
BbIX kuciot. Crpoenne u pyukuuu JAHK. Crpoenue u pynkuun PHK. Bugs PHK.
AT®: ctpoenuie u GyHKINH.

[{uTosorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Krnerka kak nenocrtHas xkuBas cucreMa. OOmiMe npu3HaKu KJIETOK: 3aMKHY-
Tasg HapyxHas memOpana, monekynsl JJHK kak renernueckuii ammapar, cuctema
CUHTE3a OelnKa.

Tunsl KIETOK: 3yKapuoTuyeckasi U npokaprotuueckas. OcoOeHHOCTH cTpoe-
HUS TpOKapuoThueckon kieTku. Kierounas crenka Oaktepuii. CTpoeHue 3yka-
puoTHYecKOr KieTkh. OCHOBHBIE OTJIMYMUS PACTUTEIBHOM, KUBOTHOW M TIprUOHOMN
KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opranouibl. OqHoMeMOpanHbie opranouasl kietku: DIIC, anmapart ["onbmxku, nu-
30cOMBI. [I0IyaBTOHOMHBIE OPTaHOWIBI KJIETKU: MUTOXOHAPHWH, Mactuibl. lIpo-
UCXO0XKJICHUE MUTOXOHAPUI U tuiacTua. Buasl mnactua. HememOpanHbie opraHou-
Ibl KJIETKUA: PUOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPUOIU, PECHUYKH, >KTYTHUKH.
OyHKIMHA OPraHOUI0B KJIETKU. Brirrouenus.

Anpo — perynaropHbslid 1eHTp kieTku. CTpoeHue sapa: sjaepHas o00JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEWIECTB B KIIETKE.

JdleMoHCcTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Huarpammel: «PacnpeneneHne XUMUYECKUX 3JEMEHTOB B HEXMBOW MPUPO-
ney, «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B )KUBOU ITPUPOIEN.

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «buocunres 6enka», « CTpoeHHe MOJIEKYJIIbI OeNKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MoseKybl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHHEe pACTUTENBbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIEeTKn», «YTIeBOAb, «JIMIuas.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, 00OpYIOBaHUE ISl MPOBEACHUS Ha-
OJIIOJICHUI, U3MEPEHU, HKCIIEPUMEHTOB, MHUKpPOIpPENapaThl PaCTUTENIbHbBIX, KU-
BOTHBIX U OAKTEPHATBHBIX KJIETOK.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopaTtopHas pabdota Ne 1. «M3ydyeHue KaTaIUTUYECKOW aKTUBHOCTU (ep-
MEHTOB (Ha MpUMepe aMuiIa3bl UM KaTalla3bl).

JlabopaTtopHas padota Ne 2. «3ydyeHue cTpoeHus KJIETOK pacCTEHUM, KUBOT-
HBIX M OaKTEpHil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpenaparax U MX OIuca-
HUEY.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JTUCCUMUWISIUA (SHEPreTUUEeCKU 0OMEH) — JIB€ CTOPOHBI €IMHOTO MpoIiecca MeTa-
O0onmu3ma. Poiib 3aKOHOB COXpAaHEHHMs BEIECTB M SHEPIUU B NMOHUMAHUU METa0O0-
Iu3Ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpodHbiii. Pons dhepmenToB
B OOMEHE BEIIECTB U IPEBPALICHUH SHEPTUH B KIIETKE.

®dortocunTe3. CBeToBas U TeMHOBas (pa3epl porocuHTe3a. Peakuuum dotocun-
Te3a. DP(HEeKTUBHOCTh POTOCHHTE3A. 3HAUEHUE (POTOCUHTE3A JIJIS )KU3HU Ha 3eMUIe.
Bnusinue ycnoBuil cpeqpl Ha GOTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €r0 TPOAYKTHUB-
HOCTH y KYJIbTYPHBIX PACTECHUH.

XeMoCHHTe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KjeTke. Paciieryienre BelecTB, BbIICICHUE U aK-
KyMYJUPOBaHUE SHEPTUM B KIETKE. DTalbl SHEPTeTUYECKOro ooMeHa. [ ukonus.
bpoxenne u ero Buibpl. KucinopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTh FIHEPrETUIECKOTO OOMEHA.

Peakuun matpuuHoro cunres3a. ['enernueckas undopmarusa u JJHK. Peanu-
3aIusl TeHeTUYeCcKor nHdopManuu B KieTke. ['eHeTHYecKkuil KoJ U ero CBOMCTBA.
Tpanckpunius — matpuunbiii cuaTe3 PHK. Tpancnsiusa — 6uocunrtes 6enka. Jta-
el TpaHcisaiuu. KogupoBanne aMuHOKucIoT. Pons pubocom B OuocunTese Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. UcTtopust oTkpsiTus Bupycos (. WM.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO 1MKJIa BUPYcOB. bakTepuo-
daru. bone3nn pacteHunii, )KUBOTHBIX W YEJIOBEKA, BhI3bIBAEMbIE BUpycamu. Bupyc
ummyHoaeduita yenopeka (BUY) — Bo3Oymurens CIIM/la. OOpatHas TpaHc-
KpUMIs, peBepraza u uHTerpasza. [Ipodunaktuka pacrnpocTpaHeHHUs BUPYCHBIX
3a00s1eBaHUM.



JleMoHCTpauM:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunbl muTanusy, «Metabomuzm», «MUTOXOHAPHUIY,
«HepreTudeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CtpoeHue u PyHKIIMOHHpPOBaHUE TeHay, «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN 1uKa Bupyca CIIM/a,
oakTepuodaray, «Pemmmkarus JTHK.

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunres 6enkay, «CTpoeHHe KIETKu», MoJeNb cTpykTypbl JTHK.

Tema S. Pa3MHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIil MK, WK )KU3HEHHBIA UK Ki1eTku. MHTepdaza u mutos. Ipo-
LIECChI, TpoTeKatoume B uuTepdasze. Perukaius — peakuys MaTPpUYHOTO CUHTE3a
JHK. Crpoenne xpomocoMm. XpOMOCOMHBINM HAOOp — KapHOTHUIL. JUIMIOUIHBIN U
rariouIHBIN XpOMOCOMHBIE HAOOpBl. XpoMaTuabl. [luTomornueckue OCHOBBI pas-
MHOYEHUS 1 UHAUBUIYaTbHOTO Pa3BUTUS OPTaHU3MOB.

[enenne knetkn — muto3. Craaum murosa. IIponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Tporpammupyemast rubenb KISTKH — aromnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXKEHUS: JEIEHUE HAJBOE, MOYKOBAHNWE OJHO- MU MHOTOKJIETOYHBIX, CIIOPO-
oOpa3oBaHUe, BEreTaTUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KIOHUPOBAHUE Opra-
HU3MOB, €r0 3HAaYCHHE JUJIS CEIEKLUN.

[TosoBo€ pa3MHOKEHUE, €T0 OTIMYHS OT OECIIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
[loBenenune xpomocoM B mero3e. Kpoccunrosep. buosiornuecknii CMbICT 1 3Ha4e-
HUE MeWo3a.

["amerorenes — npouecc oOpa3oBaHMsI MOJIOBBIX KJIETOK y KUBOTHBIX. [loo-
BBIC JKEJIe3bl: CEMCHHUKHU U sudHUKH. OOpa30BaHNE U PA3BUTHE TOJOBBIX KIETOK —
rameT (crepmaTo30Ml, SIMIEKIeTKa) — criepMaroreHe3 U oBorene3. OcobeHHOCTH
CTPOCHHUS SULEKIETOK U criepMaro3onaoB. OmiogoTBopenue. [lapreHorenes.

WunuBuayanbHoe pa3BUTHE (OHTOreHe3). OMOPHOHAIBHOE pa3BUTHE (M-
Opuorenes). Itarbl IMOPUOHATHHOTO PAa3BUTHS Y TTO3BOHOYHBIX KUBOTHBIX: PO0O-
JIeHue, racTpyisusa, opradHoreHes. IloctamOpuonanbHOe pa3BuThe. Tumbl mo-
CTAIMOPHUOHAIBHOTO Pa3BUTHS: MPSAMOE, HENPsIMOe (JIMUMHOYHOE). BiusiHue cpenibl
Ha Pa3BUTHE OPTraHU3MOB, (GAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJCT-
BA.

Poct u pa3zButne pacteHuil. OHTOreHe3 HUBETKOBOIO PAaCTEHUs: CTPOCHUE Ce-
MEHH, CTaINU PA3BUTHSI.

JdeMoHCcTpanuu:



Tabmump! u cxembl: «POPMBI pa3MHOKEHHSI OPTaHU3MOBY, «JIBOWMHOE OILI0-
JIOTBOPEHUE Y LBETKOBBIX PACTEHUI», «BereraTuBHOE pa3MHOKEHUE PACTCHUN,
«/lenenue xmetku Oaktepuit», « CTpoeHUE TOJIOBBIX KIETOK», «CTPOCHHE XPOMO-
coMbl», «Knerounsrii ukn», «Pemnukanua [JHK», «Mutos», «Meio3y, «IIpsMoe
1 HENPAMOE pa3BUTHE», «['aMeTOTeHEe3 y MIIEKONUTAIONIUX U YeI0BeKa», « OCHOB-
HbBIE€ CTaJIMM OHTOTCHE3a.

O6opynoBaHue: MUKPOCKOII, MUKpomnpenapaThl «CrnepMaTo301abl MIEKOIH-
TAIOLIETO», «SANLEKIIeTKa MICKONUTAIOEro», «Kapuokunes B KiIeTKax KOpelika
JyKa», MarHuTHasi MoJieJib-antiukanus «Jlenenue kinetkn», moaens JJHK, moaens
MeTada3zHOU XPOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopnas padora Ne 3. «HabGmrogeHne MuTo3a B KJIETKaX KOHYMKA KO-
pelliKa JTyKa Ha TOTOBBIX MUKpOMpenapaTaxy.

JlaGoparopHas pabora Ne 4. «3yueHue CTpOCHHS MOJOBBIX KJIETOK Ha TOTO-
BBIX MHUKpOIIpenapaTax».

Tema 6. HacsieAcTBEHHOCTh M1 U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Ponb nuToI0TMA
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETUKH. BKiIam poCCHUCKUX M 3apyOeKHBIX
YYEHBIX B Pa3BUTHE T€HETUKU. MeTObl TCHETUKH (THOPUI0JIOTHICCKHM, ITUTOTe-
HETUYECKUHN, MOJICKYJISIPHO-TeHEeTUUeCKUi). OCHOBHBIC TE€HETUYECKUE MOHSTHS.
['eHeTnyeckasi CHMBOJIMKA, UCIIOJIB3yEMAsl B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HaCJIeI0BaHUs MPU3HAKOB, yCTaHOBJICHHbIE I'. MeHenem.
MonorubpuiHoe CKpeluBaHue. 3aKOH eAuHO0-00pas3usi THOPUIOB MEPBOTO MOKO-
nenus. IlpaBuio IOMMHUpPOBaHUA. 3aKOH pacHICIICHUS MpU3HAKOB. [ umoresa
YUCTOTHI raMeT. [1oTHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe ckpelvBaHue. 3aKOH HE3aBUCHUMOTO HACJICIOBaHUS MPU3HA-
koB. [[uToreHeTndeckue OCHOBBI TUTHOPUIHOTO CKPENIMBAHUSA. AHATU3UPYIOIIEE
ckpemuBanue. Mcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS 1T ONPEACIICHUS
TEHOTHIIA OCOOM.

CueruieHHOe HacieaoBaHue npusHakoB. Pabora T. Moprana no cuernjieHHo-
My HacjeqoBaHUI0 TeHOB. HapylieHue crenienns reHOB B pe3yibTaTe KPOCCUHTO-
BEpAa.

XpOMOCOMHasi TEOpUsI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThI.

['enetnka mosa. XpoMOCOMHOE ONpeAesieHue mosia. AyTOCOMBI U MOJIOBBIC
XPOMOCOMBI. ['OMOramMeTHbIe U reTeporaMeTHeie opranu3mel. HacienoBanue npu-
3HAKOB, CIECIJIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHIbI HK3MEHUMBOCTH: HEHACJIEACTBCHHAS W HACJIEACTBCHHAS.
Poinb cpenpl B HEHACIEICTBEHHOM M3MEHYMBOCTU. XapaKTePUCTUKA MOIU(UKAIIH-
OHHOM M3MEHYMBOCTHU. BapuainmoHHblid psii U BapuanmoHHas kpuasi. Hopma pe-



akiuu npusHaka. KonnmuecTBeHHbIE U KaU€CTBEHHbBIE IPU3HAKK U UX HOPMa peak-
1uu. CBolicTBa MOIU(UKAITMOHHONW W3MEHUYUBOCTH.

HacnencrBenHas, Wid TE€HOTUIIMYECKAas, HU3MEHUYMBOCTh. KomOuHaTHMBHAs
WU3MEHYMBOCTh. Mei03 1 MOJOBOW MPOIEeCC — OCHOBA KOMOMHATUBHON M3MEHUYH-
BOCTU. MyTalnmonHasi u3aMeHUuBOCTh. Kiaccudukanus MyTaruii: TeHHbIE, XPOMO-
COMHBIE, TeHOMHBIE. YacToTa U MpUYUHBI MyTaluid. MyTtareHHbie (PakTopbl. 3aKOH
TOMOJIOTHYECKUX PSIIOB B HacCHeACTBEHHOW n3MeHunBocty H. . BaBumnosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoseka. Kapuotun yenoBexka. OCHOBHBIE METOJbI TEHETUKH 4e-
JIOBEKA: T'e€HEAJIOTMYeCKui, ONU3HEIOBbIN, IUTONCHETHYECKUH, OMOXMMUYECKUH,
MOJIEKYJISIPHO-TeHETUYECKA. COBPEMEHHOE OMNPEAECICHUE TE€HOTUIA: TMOJHOTe-
HOMHO€ CE€KBEHUPOBAHWE, N€HOTUIUPOBAHUE, B TOM uyucie ¢ nomMompio [II[P-
ananu3a. HacnencrBenHble 3a00yieBaHUs YellOBEKA: TeHHbIe 00se3HU, O0JIE3HU C
HACJIEICTBEHHOM MPEeapacioiioKeHHOCThI0, XPOMOCOMHBIE Oo0se3nu. Comaruue-
CKHE U TeHepaTuBHbIe MyTaluu. CTBOJIOBBIE KJIETKU. [IpuHIUIBI 310pOBOTO 00-
pasa >KM3HM, NUArHOCTUKHU, MPO(MUIAKTUKA U JICUCHUS T€HETUYECKUX OOJIe3HEH.
Menuko-reHeTH4ECKOE KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEAUIMHCKON T'€HETHUKHU B
MPEIOTBPAIICHUH U JIECYCHUU TeHETUUECKHUX 3a00JIeBaHUI YelloBeKa.

JdeMoHCTpauu:

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

Tabmuibl 1 cxeMbl: «MOHOTHUOPUIHOE CKPENIMBAHME U €r0 IUTOTCHETHYe-
CKasi OCHOBa», «3aKOH PACIICIUICHUS U €r0 IIUTOTCHETUYECKasi OCHOBA», «3aKOH
YUCTOTHI TameT», «JlurudpuaHoe ckpemuBanuey, «L{uronornyeckue OCHOBBI JTH-
TMOPUIHOrO CKpeluBaHusy, «Meio3y, «B3zaumoaeicTBUe aieIbHBIX T€HOBY,
«l'eHeTHUECKHE KapThl PACTCHUMW, KUBOTHBIX W YEJIOBEKa», «l'€HeThka momay,
«3aKOHOMEPHOCTH HaCJEAOBaHUs, CIICTUICHHOTO ¢ mojomy», «Kapuotumsl yenose-
Ka U )KUBOTHBIX», «Bumbl maMeHunBocti», « MoaudukainonHas U3MEHIUBOCTH,
«HacnenoBanue pesyc-daktopa», «l'eHeTHKa Tpymnmn KpoBu», «MyTallMOHHAs W3-
MEHYHUBOCTH.

O6opynoBanue: MoJenu-anmiukanun  «MOHOTUOpUIHOE CKpEelIMBaHUE,
«HenonHoe momuHupoBaHue», «JurudpumaHoe ckpemnmBanuey, «llepekpéct xpo-
MOCOM», MUKPOCKOT U MUKpompenapar «/[po3oduna» (Hopma, myTtaruu GhopMbl
KpBUIbEB U OKPACKH Tela), repbapuii «I'opox moceBHOM».

JlaGopaTopHble U MpaKTUYEeCKHEe PadOThI:

JlabopaTtopHas pabota Ne 5. «M3ydeHue pe3yabTaToB MOHOTHOPUIHOTO H JIH-
THOPUTHOTO CKPEINIMBAHUSA Y IP030(hUIIbI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenne MoauuKaIMOHHON N3MEHUNBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOID.



JlaGoparopHas padota Ne 7. «AHanu3 MmyTanuil y Ipo30(uibl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Tpaktrueckas padora Ne 2. «CocTaBieHHE U aHAIU3 POJOCIOBHBIX YEIOBE-
Kay.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak HaykKa M MPOILECC. 3apOKICHUE CENEKUUU U JOMECTHUKALUS.
Yuenne H. V. BaBunoBa o 1eHTpax MPOUCXOXKIECHUS U MHOT000paszus KyJIbTyp-
HbIX pacTeHHil. LIeHTphl MPOUCXO0XKIEHUS AOMAIIHUX KUBOTHBIX. CoOpT, mopona,
HITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MaccoBblii M MHAUBUAYAIbHBINA OTOOPHI B
CEJEKIIMU pPACTEHUNW M KUBOTHBIX. OIEHKa JKCTephepa. bam3KopoacTBEHHOE
CKpeluBaHue — uHOpuauHr. Yucras nuaus. CKkpenuBaHue YMCThIX JIUHUM. [ere-
po3uc, wiu rubpuaHas cuia. HeponcrBeHHoe ckpemyBanue — ayropuauur. Otna-
n€HHas TuOpuaM3anus U e€ ycrnexu. MickyccTBeHHbBIN MyTareHe3 1 MoJydyeHue Io-
JUIIONAOB. JIOCTHKEHHMSI CENEKIINY PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHONMOTUs Kak OTpacib NPOW3BOACTBA. ['€HHAs WHKEHEpHs. OTambl
co3ganus pekomOuHanTHoM JIHK u Tpancrennsix opranusmos. Kiierounas nnxe-
Hepus. Kiletounsle KyabTypbl. MUKPOKIIOHAIBHOE pa3sMHOXKEHUE pacteHui. Kio-
HUPOBAHUE BBICOKONPOAYKTHUBHBIX CEJIbCKOXO3IMCTBEHHBIX OPTraHU3MOB. JKOJO-
rudeckue u stnueckue npoodsemsl. MO — reHeTnuecku MOIU(GULIUPOBAHHBIE OP-
raHU3MBI.

JlemoHCcTpauuu:

[Toptpersr: H. Y. Basunos, U. B. Muuypum, I'. /[. Kapneuenko, M. ®. Ba-
HOB.

Tabnuupl U cxembl: kKapTa «LIeHTpbl MPOUCXOKACHHUS U MHOTOOOpa3us Kyjb-
TYPHBIX pacTeHui», «11lopoapl TOMAIIHUX KUBOTHBIX», «COpTa KyJIBTYPHBIX pac-
teani», «Otnanéanas rudpuam3anus», «PaboTel akagemuka M. @. VBaHoBay,
«[omumnonnus», «OObEKTHl OMOTEXHOJIOTHNY, «KieTouHbIe KyIbTYphl U KIOHH-
poBanue», «KKOHCTpynpoBaHHE U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJIsKH MIIOAOB U KOPHEIJION0B AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

Okckypeust «OCHOBHBIE METOABI U JIOCTHXKEHMS CEJIEKLIMM PACTEHUN U KU-
BOTHBIX (Ha CEJEKIIMOHHYIO CTaHIHUIO, IIJIEMEHHYIO (epMy, COPTOUCIIBITATEIbHbBIN
Y4acTOK, B TEINIMYHOE XO34UCTBO, JJA0OPATOPUIO arpOYHUBEPCUTETA UIIK HAYYHOTO
LEHTpA)».

11 KIIACC

Tema 1. DBOJTIOIIMOHHAA OMOJIOTHA.



[Ipeanocbulkn BO3HUKHOBEHMS 3BOJIIOLIMOHHOM TEOPUU. OBOJIOLMOHHAS
TeopHsl U €€ MeCTO B OMOJIOrMU. BiusiHue 3BOJIIOLIMOHHOM TEOPUU HA pa3BUTHE
OHOJIOTUU U APYTHUX HaYK.

CBugerenbscTBa 3BOMONUU. [laneoHTONOTHYECKHE: MOCIEI0BATEIBHOCTD T10-
SBJICHUSI BUJIOB B MaJICOHTOJOTUYECKOM JIETOMUCH, NepexoHbie ¢hopmbl. buoreo-
rpaduueckue: cXoACTBO U paznuune GpayH u Gprop MaTEpUKOB U OCTPOBOB.

OMOpHONIOrHYecKre: CXOJCTBAa U PA3NUYUS dMOPHOHOB Pa3HBIX BUJOB TIO-
3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJOTHUYHbBIC, aHAJOTHUYHbBIE, PY-
JMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKHUE: CXOJICTBO Me-
XaHU3MOB HACJIEJICTBEHHOCTU U OCHOBHBIX METa0OJIMUYECKUX IyTEeH y BCEX opra-
HU3MOB.

OsomonnonHas teopust Y. [lapeuna. IIpeanocsiku BOSHUKHOBEHUS 1apBU-
HU3Ma. J[BHXKyIue CUJIbl HBOJIIOLMHK BUAOB 10 J[apBUHY (M30BITOUHOE pa3MHOXKe-
HUE NPU OTPAaHUYEHHOCTH PECYPCOB, HEONpeeiaEHHas U3MEHYUBOCTh, OOprOa 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosouu (CTID) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkpoaBosrorus. [lomynsinus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrokymue cuibl ((pakTopbl) 3BOJIONMKA BUAOB B Mpupojae. MyTaioHHbBIN
IpOLECC U KOMOMHATUBHAS U3MEHYMBOCTD. [lomynsiioHHbIe BOIHBI U Apeild Te-
HOB. M30ms11ust u murpanus.

EctectBenHbIit 0TO0Op — Hampapistonui ¢pakTop »BodoIUU. DOPMBI €CTECT-
BEHHOTr0 oTOOopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB Kak pe3ysbTar 3Bodtonuu. [Ipumepsl npu-
CIIOCOOJICHHM Y OpraHu3MOB. ApoMop(dO3bl U UAUO-aJaTAI|H.

Bun u Bunoo6pazoBanue. Kpurepuu Buma. OcHOBHBIE (POPMBI BUI000pa30-
BaHMUs: reorpaduueckoe, IKOJI0rHIECKOe.

Maxposomonus. @opmbl 3BOJIONUEU: (pUiIeTHYECKas, AUBEPreHTHAs, KOH-
BEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIIONUY.

[IpoucxoxaeHne OT HecleuuaTn3upOBaHHbIX MNpenkoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHas paguarus.

JdeMoHCcTpanuu:

IToptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. Kopanesckuii, K.
M. Bbap, 3. I'ekkens, ®. Mrosiep, A. H. CeBeprios.

Tabnuibl u cxembl: «Pa3BuTHe OpraHnyeckoro Mupa Ha 3emie», «3apoabliIn
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Dopmbl 60pbObI 3a CyIIECTBOBA-
Huey», «EcrecTBeHHbBIN 0TOOP», «MHOTO0Opa3ne CoOpToB pacTeHui», «MHOTO0Opa-
3u€ NopoAa KUBOTHBIX», «l[lomymsauun», «MyTallMOHHAsE M3MEHUYHUBOCTB», «ApO-
Mopho3by, «anoamantamum», «O0mas nereHepanus», «JBrxyiume cUiibl 3BO-
mouuny», «Kaprta-cxema mapiupyra nytemectsus Y. Jlapsunay, «bopn0a 3a cyiie-



cTBoBaHue», «llpucrnocobneHHoCTs opraHu3MoBy, «['eorpaduueckoe BHuI000pa-
30BaHHE», « IKOJOTUUECKOE BUAOOOPAZOBAHUEY.

OO0opynoBaHKE: KOJUIEKIHS HACEKOMBIX C PA3JIMYHBIMU TUIIAMHA OKPACKH, Ha-
O0p TUIOJOB U ceMsH, KoJuleKuus «[IpuMepsl 3alIUTHBIX TPUCTOCOOJICHUN Y K HU-
BOTHBIX», MOJieldb «OCHOBHBIC HaIpPaBICHUS HBOJIONUNY, OOBEMHAS MOJIETh
«CTpO€eHHE TOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpaduyeckas kapta mMupa, KojuieKius «P@opMbl COXpaHHOCTH HCKO-
MaeMbIX JKMBOTHBIX M pacTeHHi», MoAenb ammmkanus «llepekpéct xpomocom»,
BJIaXKHbIE TIpenapaThl «Pa3BuTne HacekomMoro», «Pa3Butue JIArymKkn», MUKPOIIpe-
napar «/Ipozoduna» (Hopma, MmyTaru GopMbl KPbLIILEB U OKPACKHU TEIA).

JlabopaTopHbie U NpaKkTHYECKHEe PadoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(OIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHbIe MIPEACTABICHUS O 3apPOKIACHUU XKM3HU. HayuHble runoressl BO3-
HUKHOBEHUS KU3HU Ha 3eMJie: abuoreHes v naHcrnepMusi. XuMHUecKast 3BOJIIOLUSI.
AOUOTeHHBI CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPraHMYECKUX. DKCIEpPUMEH-
TaJbHOE MOATBEPKIECHNE XUMHUECKOW ABOMOIMU. HavanbHble 3Tanel Ouosoruye-
ckoit 3Bommonu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYpP H
BO3HMKHOBEHHUE NPOTOKJIETKU. IlepBble KieTkn U ux 3Bomouns. PopMHUpoBaHUE
OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npoTepo3oiickas Ipsl. [laneo3olickas spa u €€ nepuoabl: KEMOPUINCKUI, OPIOBUK-
CKH, CWIIypUHCKUH, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3o1ckas 3pa u €€ nepuopl: MaleOreHOBbIN, HEOT€HOBBIM, AHTPOMOTe-
HOBBIM.

XapakTepucTuKa KJIuMaTa M reoJIOrMuecKux mnpoueccoB. OCHOBHBIE Tarlbl
HBOJIIOIIMU PACTUTEIBHOTO U KUBOTHOTO MHUpa. ApoMOp(oO3bl Y paCTEHHUIN U KU-
BOTHBIX. [TosiBIEHME, pacBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MUpa Kak OTpakeHHe 3BONOUMU. OCHOBHBIE CHC-
TEMaTUYECKHUE TPYIIIbI OPraHU3MOB.

DBOJIIOLKA YeJIOBEKA. AHTPOIIOJOTHS KaK HayKa. PazBuTue npeacraBieHuil o
IIPOUCXO0XKJIEHUN 4YesoBeKka. MeToapl u3yueHus: antponoreHesa. CxoacTea U pas-
JIMYMSL YEJIOBEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.



JIBwxymue cunbl ((hakTophl) aHTpomoreHe3za. HacrieacTBeHHass W3MEHYH-
BOCTh M €CTECTBEHHBIN 0TOOp. OOmEecTBeHHBI 00pa3 KU3HU, U3TOTOBJICHHUE OPY-
W TPYa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMeIbii, YenoBek NpsIMOXoadiun, YemoBek HeaHAepTalbCKui, YenoBeK pa3zyM-
HbIM. HaxoIKu MCKOMaeMbIX OCTAaTKOB, BPEMs CYIIIECTBOBAHHUSA, 00JACTh pacIpo-
CTpaHeHus, 00bEM FOJIOBHOT'O MO3ra, 00pa3 >KU3HHU, OPYAHSL.

Uenoeueckue packl. OCHOBHbIE OOJBIINE pachl: €BpoIeouaHas (eBpazuil-
CKas), Herpo-aBCTpajouaHasi (PKBaTOpHalbHAs), MOHTOJOUIHASA (a3UATCKO-
amepukaHckas). UepTbl mpucrnocoOJIEHHOCTH MPEICTABUTEINEH YEIIOBEUECKHUX pac K
YCJIOBHSIM CYILIECTBOBaHUA. ENMHCTBO uenoBevyeckux pac. Kpuruka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabnuupl U cxembl: «Bo3nukHoBeHne CosiHEUHON cucTeMb», «PazBuTtue op-
TaHUYECKOro mMupay, «PacturenbHas kietka», « KuBotHas kierka», «[Ipokapuo-
TUYECKasl KieTKa», «COBpeMEHHasi CUCTeMa OpraHuYecKkoro mupa», «CpaBHEHUE
aHATOMHYECKUX YEPT CTPOCHMs YEJIOBEKa M YEIOBEKOOOpa3HBIX 00e3bsiH», «Oc-
HOBHBIE MECTA MAJICOHTOJIOTUYECKUX HAXOAO0K MPEIKOB COBPEMEHHOTO YETIOBEKA,
«JlpeBHeimme moan», «pesnue moan», «IlepBbie coBpeMeHHbIE JII0an», «Hemno-
BEUECKHE PAChI».

Oo6opynoBanue: Mmyispku «lIpoucxoxaeHue yenoBeka» (O0I0CThI aBCTPaTIONH-
TeKa, MUTEKAHTPOIla, HeaHAepTaablla, KPOMaHbOHIIA), CICTKUA WM H300paKeHUS
KaMEHHBIX OpYJWU NEpPBOOBITHOTO YeIOBEKa (KaMHU-YOIIEphl, pyOuia, ckpedia),
rE€OXPOHOJIOTHYECKAsT Tabyuila, KOJUIEKIUs «POopMbl COXPAHHOCTH HMCKOIAEMbIX
YKUBOTHBIX U PACTECHUI».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue McKomaeMbpIx OCTaTKOB PacTeHUUN U
YKUBOTHBIX B KOJIJICKITUSIX).

DKCKypcHsi «IBOJIOLUS OPraHUYEecKOoro mMupa Ha 3emie» (B €CTECTBEHHO-
HAyYHbIN WM KpaeBeAUECKUI My3eil).

Tema 3. Opranu3msl U OKpYy:Kamoias cpeaa.

DKoJIOrus Kak HayKa. 3aJaudl U pa3iesibl SKOJIOTUUA. MeToIbl 3KOJIOTHYECKUX
MCCIIEOBAHNN. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAaHU3MEHHAS.

Okonoruueckue Qaktopel. Krmaccudukamuss skxonorndeckux (HakTOpPOB:
abnoTnyeckne, OMOTUYECKHE W aHTPONOTreHHbIe. JleiicTBrue IKojIorndeckux ¢ak-
TOPOB Ha OPTraHU3MBI.



Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPHUOIN3M.
[TpucnocoGieHnst Opranu3MoB K JIEHCTBUIO a0noTnueckux (akropos. buomoruue-
CKHUE PUTMBI.

buotnueckue daxkrtopsl. Buabsl OMOTHUECKMX B3aUMOAECHCTBUNA: KOHKYpPEH-
usl, XMIIHUYECTBO, cUMOMO3 U ero ¢opmel. Ilapasutusm, xoomnepauus, MyTya-
JU3M, KOMMEHCaIN3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIN3M, HEHUTpa-
JU3M. 3Ha4eHHEe OMOTHYECKUX B3aMMOJACHCTBUM I CYIIECTBOBAHUS OPraHU3MOB
B IIPUPOJIHBIX COOOILIECTBAX.

OKOJIOTHYECKUE XAPAKTEPUCTUKU NOMyIsiquu. OCHOBHBIE MOKA3aTEIU IOIY-
JISIUUU: YUCJIIEHHOCTD, IUIOTHOCTD, POK1a€MOCTh, CMEPTHOCTb, IPUPOCT, MUTPALIUSI.
JlnHaMyKa YMCIEHHOCTH MOMYJIALNYA U €€ PErysus.

JlemoHcTpanum:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkensb.

Tabmunpl u cxemsl: kapta «lIpuponusie 30Hb1 3emun», «Cpeapl oOUTaHUSA
opraHusMoBy», «Poronepuoansm», «llomynsaunm», «3aKOHOMEPHOCTH POCTa YHUC-
JIEHHOCTH MOMYJIALMHA HHPY30pun-TyPenbkny», «[Iuiessie uenm.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN M3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas paborta Ne 4. «BinusHue cBeta Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
pacTEHUI».

Tema 4. Coo0mecTBa ¥ 3K0JI0rH4eCKHe CHCTEMBI.

CooOmiecTBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUIOBa,
IPOCTPAaHCTBEHHAdA, Tpoduueckas (nuiueBas). Buapl-nomuHanTtel. CBsizu B OMolIe-
HO3€.

Dkoyoruueckune cucteMbl (3kocuctemsl). [lonarue o6 skocucreme U GuOreo-
neHo3e. OyHKIUOHATbHBIE KOMIOHEHTBI SKOCUCTEMBI: MMPOAYLEHThI, KOHCYMEHTHI,
peayuentsl. KpyroBopoT BeliecTB U MOTOK SHEPIUH B sKkocucteMe. Tpoduueckue
(nuieBbie) ypoBHU dKocucTeMbl. [Iuiessie nenu u cetu. OCHOBHBIE MOKA3aTENH
HKOCHCTEMBI: OHMomacca, MPOAYKIHUS. ODKOJIOTMUYECKHE MUPaMHJIbl: MPOAYKLHH,
YHUCIIEHHOCTH, Ouomacchl. CBOICTBA SKOCUCTEM: YCTOWYMBOCTb, CaMOPETYJISIIHS,
pa3Butue. Cykueccus.

[IpupoaHbIe DKOCUCTEMBI. DKOCUCTEMBI O3EP U peK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECA.

AHTpPOIMOTreHHBIE IKOCUCTEMBI. ATPO3KOCUCTEMBL. Y pOo3kocucTemsl. buoo-
THYECKOE U XO3HUCTBEHHOE 3HAUYEHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.



buopasznooOpasue kak (aktop ycroiunBoctr dkocucteM. CoxpaHeHue Ono-
JIOTHYECKOT0 pa3HooOpasus Ha 3emIie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouocdepsl. JKuoe BemniecTBo U ero ¢pyHkuuu. OcobeHHocTn Onocdepsl Kak Iiio-
OanbHOM HKOCUCTEMBI. [IluHaMHUueckoe paBHOBECUE U oOpaTHas CBs3b B Orocdepe.

KpyroBopoThl BEMECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (Yriaepoja,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

UYenoeuecTBO B 6nochepe 3emiin. AHTpONIOreHHbIE U3MEHEHHs B Orocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocyuiecTBoBaHMu€e MpUPOAbI U uyenoBeuecTBa. CoxpaHeHue OGmopazHOOOpa-
31Ul KaK OCHOBa YCTOMYMBOCTH Omocdepbl. OCHOBA pallMOHAIBHOTO YIpPaBICHUS
IPUPOAHBIMHA PECYPCAMHU U UX UCIONb30BaHueE. JloCTHKEHUsT OMOJIOTUU U OXpaHa
PUPOJIBI.

JlemoHncTpanum:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykxaués, B. 1. BepHanckui.

Tabmuubl u cxemsl: «llumieBbie nenu», «bUOLEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKoJOTHYECKass NUPAMHUAAY,
«buocdepa u yenoek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jieca», « DKOCUCTEMA
XBOMHOro Jieca», «buoneHos Bogoéma», «ArpoueHos», «lIpuMepHbie aHTpomo-
TeHHbIE BO3ACICTBUS HA MPUPOLY», « BakHeilne HCTOYHUKY 3arpA3HEHUS BO3/1Y-
Xa U TPYHTOBBIX BOJ», «[louBa — BaxkHeilasi cocrapisitomas ouocepsn, «Dak-
TOpBI Jerpaganuu mnouBy», «llapHukoBsiii 3QdekT», «DakTopbl PaguoaAKTUBHOTO
3arpsisHeHust Omocdepn», «OO0mas cTpykrypa Omocdeps», «PacmpocrtpaneHue
*Ku3HU B Ouochepe», «O30HOBBIN dKpaH Ouochepr», «KpyroBopor yriaepoaa B
ounocheper», «KpyroBopot a3ora B mpupoe.

O6opynoBaHue: MoJeb-anmuidKanus « TunuuHble OHOILIEHO3bD», TepOapuid
«PacturtenbHBIe COOOIECTBAY, KOUICKINH «bHoIeH03», «Bpeaurenn BaKHESHIIINX
CEJIbCKOXO3SICTBEHHBIX KYJBTYP», repOdapuu W KOJUICKIIUM PAcTEeHUN U >KUBOT-
HBIX, PUHAJICKAIUE K PA3HBIM SKOJIOTMYECKUM TpYINaM OJHOTO Buaa, KpacHas
kaura Poccuiickoit @enepaiinun, M300pakeHHUs] OXpaHSEMbIX BHJIOB pacTeHU U
YKUBOTHBIX.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 BUOJIO-
' HA BA30OBOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

Cornacio ®I'OC COOQ, ycranaBinuBaroTcs TpeOOBaHUSA K pe3yjbTaTaM OC-
BOCHUS 00YyYaIOIUMHICS TTPOTPAMM CPETHETO 00IIEero 00pa3oBaHus: JINYHOCTHBIM,
METaNpPeIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKkType JIMYHOCTHBIX pE3yJbTAaTOB OCBOECHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOOTPEIEICHUIO, HaJTMYle MOTHBAMU K OOYYEHHIO OMOJIOTHH, LieJIEHAIpaB-
JICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUI JUYHOCTU HAa OCHOBE KIIFOUEBBIX IICH-
HOCTEH M HMCTOPUYECKUX TPAIULUNA Pa3BUTHS OMOJOTMYECKOTO 3HAHUS, TOTOB-
HOCTh U CIIOCOOHOCTh OOYYaIOIIMXCA PYKOBOJCTBOBATHCS B CBOCH JESATEIHHOCTU
IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMH, MPUCYIIUMH CHUCTEME OHOJOTHYECKOTO
o0pa30BaHus, HaJUYHUE SKOJOTMYECKOIO MPaBOCO3HAHUS, CHOCOOHOCTH CTaBHTh
LIE€JIX U CTPOUTH KU3HECHHBIE IIJIAHBI.

JIndHOCTHBIE pE3ynpTaThl OCBOEHUS IpeaMera «bHoJorus» JOCTUrarTCA B
€MHCTBE Y4EOHON M BOCIUTATEIBbHON JEATEIbHOCTU B COOTBETCTBUU C TPaJAUIU-
OHHBIMH POCCUMCKHUMH COLUHMOKYJIBTYPHBIMHA, HWCTOPUYECKUMU M JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUS U CIIOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOBOCITUTAHUS M CAMO-
Pa3BUTHSA, PA3BUTUS BHYTPEHHEU IMO3ULMU JIUYHOCTH, NATPUOTHU3MA, YBAKECHUS K
3aKOHY U MPaBOIOPSAJNIKY, YEJIOBEKY TPyJa W CTapUIEMY IMOKOJEHUIO, B3AUMHOTO
YBaKEHUS, OCPEIKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUIO U TPAAUIUSIM MHO-
roHaMOHANIBHOrO Hapona Poccuiickoir denepaunuu, NpUpPOIE U OKPYKAIOLIEH
cpene.

JIn4HOCTHBIE pe3ybTaThl OCBOCHUS Y4eOHOTO mpeameTa «buonorusy momxk-
Hbl OTpaXkaTh TOTOBHOCTh M CIOCOOHOCTH OOYYaroImMXCsl PYKOBOICTBOBATHCS
c(hopMHUPOBAHHOW BHYTPEHHEH MO3UIMEH JTUYHOCTH, CUCTEMOMN IIEHHOCTHBIX OpH-
CHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEXKIICHU, COOTBETCTBYIOIINX TPaJIUIIMOH-
HBIM IIEHHOCTSIM POCCHMCKOTO OOIECTBa, PACIIMPEHHUE XU3HEHHOTO OIMbITa U
OMBITA JICSITEILHOCTH B MPOLECCE peaiv3allii OCHOBHBIX HAINpPABJICHUN BOCIIUTA-
TEJIbHOM JEATEJIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa;kaIaHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHa POCCUUCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIMOHHBIX MPaB U 00sS3aHHOCTEHN, YBAXKEHUE 3aKO-
Ha U MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOU NESITEIHLHOCTH MPHU CO3JAaHUU y4eO-
HBIX MPOEKTOB, PEUICHUU Y4eOHBIX U MMO3HABATENIbHBIX 3aJlay, BHIIIOJHEHUH OHO-
JIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEEISITh COOCTBEHHYIO MTO3UIINIO TT0 OTHOIIEHUIO K SIBJICHU-
SIM COBPEMEHHOM JKM3HU U OOBSICHATH €€;

YMEHUE YUUTHIBATh B CBOUX JICUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIIECCE COBMECTHOT'O BBIMOJHEHUS y4ueO-
HBIX, TO3HABATEJIbHBIX U UCCIIEIOBATENIbCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOIIECHUS K
MHEHHUIO OTIMOHEHTOB MPHU OOCYKIECHUU CIIOPHBIX BOMPOCOB OMOJIOTMYECKOTO CO-
Jep KaHus;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNCKONW TPAKIAHCKON HICHTUYHOCTH, MAaTPUOTHU3-
Ma, YBaXEHUSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH mepes PoauHoii, rop-
JIOCTH 3a CBOM Kpail, CBOKO PoaMHYy, CBOM S3BIK U KYJIBTYPY, IPOILLIOE U HACTOSILIEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ] POCCUMCKUX YYEHBIX B CTAHOBIICHUE U PA3BU-
THE OMOJIOTUH, TOHUMAaHUSI 3HAYCHHsI OMOJIOTHH B TTO3HAHUU 3aKOHOB MPHUPOJIBI, B
JKW3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaenHasi yoexEHHOCTh, TOTOBHOCTh K CITy>)KEHHUIO U 3amuTte OTedyecTna, OT-
BETCTBEHHOCTH 3a €T0 CYIh0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O TPHUHATHS LEHHOCTEW CEMEHWHOM JKU3HU B COOTBETCTBUM C TPaIH-
uusiMA Hapo1oB Pocenu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAsl 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HBIX BHUJIAX HMCKYCCTBA, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

MOHMMAaHKE U peanu3alus 3J0pOBOTO U Oe30macHoro oopasa >Ku3Hu (340po-
BOE MHTAaHWE, COOJIIO/ICHNE TUTUEHWYECKUX TPABHII U HOPM, COATAaHCHPOBAHHBIN
PEXUM 3aHSATUN U OTIbIXA, pEryJisipHasl pu3nyecKasi akTUBHOCTh), OEpExKHOT0, OT-
BETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (PU3MUYECKOMY H
MICUXUYECKOMY 370POBBIO;

MOHMMAaHHE IEHHOCTH MPaBUJl UHAUBUIYATBHOTO U KOJUIEKTUBHOTO Oe30mac-
HOT'O MOBEJICHUS B CUTYAlIUsIX, YTPOXKAIOIINX 30POBbIO U KU3HU JIFOJCH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MAaCTEPCTBA, TPYI0II00HE;

TOTOBHOCTh K aKTUBHOM JIESITEIIBHOCTH TEXHOJOTHUYECKON U COLIMAIbHON Ha-
MPaBJICHHOCTU, CIMOCOOHOCTh WHUIIMUPOBATH, IUIAHUPOBATH M CaAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

HWHTEpEC K pa3iu4HbIM cepaM MpodecCUOHATIBHON JEATeIbHOCTH, YMEHUE
COBEpIIIaTh OCO3HAHHBIN BBIOOp Oyayiier npodeccuu U peann3oBbIBaTH COOCT-
BEHHbIE )KU3HECHHBIC TJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K 0OpPa30BaHMIO U CaMOOOPa30BaHUIO HA MPOTS-
’KCHUM BCEH JKU3HU,

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11€JIeCO00pa3HOE OTHOIIEHUE K MPUPOJI€ KaK UCTOYHUKY JKU3-
HU Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHMUS;

MOBBIIICHUE YPOBHS AKOJOTHYECKON KYyJIbTYphl: TPHOOPETEHHUE OMBITA TIJIa-
HUPOBAHUS MOCTYIIKOB M OLIEHKH UX BO3MOXHBIX MOCTEACTBUM JJIsl OKpY KaroIen
Cpebl;

OCO3HaHUE TJI00ALHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTel uxX
pelieHus;

CIIOCOOHOCTH HCITOJIH30BaTh MPUOOpETaeMble MPU U3YYCHUH OMOJIOTHH 3Ha-
HUSL U1 YMEHUS MPU PEUICHUM MNPOOJIEM, CBSI3aHHBIX C PallMOHAJIBHBIM MPUPOIO-
M0JIb30BaHUEM (COOJIIO/IEHHE MpPaBUII MOBEJICHUS B MPUPOJE, HANPABICHHBIX Ha
COXpaHEHHUE PaBHOBECHS B DKOCUCTEMAX, OXPaHy BUIOB, IKOCUCTEM, Onochepsl);

AKTUBHOE HEIPUATUE IECUCTBHUM, TPUHOCAIIUX BPEI OKPYXKAIOWIEH NPUPOA-
HOM cpejie, yMEHHE TPOTHO3UPOBATh HEOJIATONMPHUSTHBIE YKOJOTUYECKHUE TMOCIE]-
CTBHUSI IPEANPUHUMAEMBIX ACHUCTBHUI U MPEIOTBPAILATh UX;



HaJIMYue Pa3BUTOrO FKOJIOTMYECKOIO0 MBIIUICHUS, IKOJIOTUUECKON KYJIbTYPHI,
OMbITA JIEATEIIBHOCTH 3KOJIOTUYECKOW HAMPABICHHOCTH, YMEHUS PYKOBOJICTBO-
BaThCSl UMU B MO3HABATEJIbHOM, KOMMYHUKATUBHON U COLMANIbHOW MPAKTUKE, TO-
TOBHOCTH K yYaCTHIO B MIPAKTUYECKOMN JESITEILHOCTU HKOJIOTMYECKON HampaBlieH-
HOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpPbl KaK CpEICTBA
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMAaHME crenudUKA OMOJIOTMU KaK HayKH, OCO3HaHUs €€ poju B PopMu-
POBAaHHMM PAlMOHAIBHOTO HAYYHOI'O MBILIUIEHUS, CO3[JaHUH LIEJIOCTHOIO MPEICTaB-
JIeHUs1 00 OKPY’KAIOIIEM MUPE KaK O €IMHCTBE MPUPO/IbI, UeTIOBEKa U OOIIECTBa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEU U PEIICHUHU MPOOJIeM COXpPAHECHUS MPHU-
POJIHOTO PaBHOBECHS;

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieyeHus: HOBOTO YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTHI, CTIOCOOHBIX pelIaTh PEeCypCHbIE MPOOJIEMbl Pa3BUTHS YEJIOBEUE-
CTBa, MTOMCKA IyTEH BBIXOJIA U3 TJIOOATBHBIX 3KOJIOTMUYECKUX MpodsieM U obecre-
YeHHUs TepexoJa K YCTOMYMBOMY pPa3BUTHIO, PalMOHAIBLHOMY HCIOJIb30BAHUIO
MPUPOIHBIX PECYPCOB M POPMUPOBAHUIO HOBBIX CTAHJAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B MOJYyYEHUH OMOJIOTMUECKUX 3HAHWM B LIETSAX TOBBI-
IIeHUS OOIIeH KYyJNbTYPhl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, KaK COCTaBHOM
4acTu (PYHKIIMOHAJILHOW IPaMOTHOCTH OOydYaromuxcsi, GopMUpyeMoil npu u3yde-
HHHU OHOJIOTUH;

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HWCIOJIb30BATh MOTy4YaeMble 3HAHMS ISl aHAIN3a U O0BsC-
HEHMUS SIBJICHUN OKPY’KAIOLIETO MUPA U IPOUCXOIAIIUX B HEM U3MEHEHUN, YMEHUE
JenaTh 000CHOBaHHBIE 3aKJIFOYEHUS Ha OCHOBE HAay4YHBIX (DAKTOB U HMMEIOLIUXCS
JIAHHBIX C IEJIBI0 MOJYUYEeHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIs
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U HCCIIEIOBATENBCKYIO JEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTHh K HEMPEPHIBHOMY OOpa30BaHUIO U CaMO00pa3o-
BAHUIO, K AKTUBHOMY IOJYYE€HHUIO HOBBIX 3HAHHI MO OMOJIOTHUU B COOTBETCTBUU C
KU3HCHHBIMU MTOTPEOHOCTSIMHU.

METANIPEAMETHBIE PE3YJIBTATBI



MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYUMBbIE Il (POPMHUPOBAHUS MUPOBO33PEHUS OOYHAIOIINXCS MEX-
JTUCHUIUIMHAPHBIE (MEXKMPEIMETHBIC) OOIICHAYYHbIE MOHSITHUS, OTpakalollue Iie-
JIOCTHOCTh HAYYHOW KapTUHBI MUpa U CTICIHU(PUKY METOJOB MTO3HAHUS, UCTIOIb3Ye-
MBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPIHs, SBJICHHE, MPOIIECC, CUCTEMA,
Hay4HbIN (aKT, MPUHIIUII, TUTIOTE3a, 3AKOHOMEPHOCTD, 3aKOH, TEOpHUs, UCCIIeI0BA-
HUeE, HAOII0ICHUE, U3MEPEHUE, IKCIIEPUMEHT U JPYTUX), YHUBEPCAIbHbIC yUeOHbIE
nercTBus (MOo3HABAaTENbHBIE, KOMMYHUKATUBHEIE, PETYISTUBHBIC), 00ECIICUHBALO-
e popmupoBanue GyHKIIMOHATLHON TPAMOTHOCTH U COLIMATIBHOM KOMITETEHITUN
oOyJaromuxcs, CocOOHOCTh 00yUalOLIUXCsl UCIONIb30BaTh OCBOCHHBIE MEX]IUC-
UTUTMHAPHBIEC, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHbIC YUCOHBIC TCUCTBUS
B IMO3HABATEIIBHON U COUAIBHOM MTPAKTHUKE.

MeTtanpenMeTHbIE PE3YIbTAThl OCBOEHUSI TPOTPaMMBbI CPETHErO 00IIEero 00-
pa30BaHUs TOJKHBI OTPaXKaTh:

OBjiaieHne YHUBEPCAJIBHBIMH Y4YeOHBIMH IO3HABATEIbHBIMH JICHCT-
BUSIMH:

1) 6a30oBble JIOTHYeCKHE ICHCTBUS:

CaMOCTOATENBHO (GOPMYIMPOBATh U aKTyalIU3UpOBaTh MpPoOJIEMy, paccMmar-
pUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHSATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTAaHABIWBAaTh
CBSI3U C IPYTUMHU MOHITHUSMM);

ONpENEATh LENN ACATEIbHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPUU UX JOCTH-
YKEHHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C TOCTABICHHBIMU 1IEISIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATUS IS OObsICHEHUS (DAKTOB U SIBJICHHM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHIYKTUBHBIC, ICTYKTUBHBIE, 10 aHAJIO-
T'YH), BBISIBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUUSI B PACCMATPUBAEMBIX SIBICHUSX,
(GhOpMyIMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

IPUMEHATH CXEMHO-MOJICJIbHBIE CPEACTBA ISl MPEJCTABICHUSI CYUIECTBEH-
HBIX CBSI3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKkKe Mpo-
TUBOPEYHI PA3HOTO POJA, BHISBICHHBIX B Pa3JIMYHBIX WH(OOPMAIIMOHHBIX UCTOY-
HUKaXx;

pa3palaThiBaTh IUIaH pEIICHUsA MPOOJEMbl C YYETOM aHaIU3a HMMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUHN JNEATEIbHOCTH;



KOOPAMHHUPOBATH U BBIMOJHATH Pa0OTY B YCIOBHUSAX PEATbHOTO, BUPTYaJIbHO-
0 U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U POEKTHON JEATENbHOCTH,
HaBBIKAMM pa3pelieHusi npo0seM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOS-
TEJIbHOMY TOMCKY METOOB PEIICHHS MPAKTUYECKHUX 3a]a4, TPUMEHEHHUIO Pa3INy-
HBIX METOJIOB ITI03HAHMS;

WCITOJIB30BATh PA3JIMYHBIE BHJBI JACATENBHOCTU MO MOJYYEHHIO HOBOTO 3HA-
HUSl, €70 MHTEPIIPETAK, IPEOOPa30BaHUIO U MPUMEHEHUIO B YUEOHBIX CUTYallU-
X, B TOM YHMCJIE MPU CO3[JaHUU YUYE€OHBIX U COLIMAIBHBIX MPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHBIE 3aJladll B 00pa30oBaTENIbHOMN naes-
TEJIbHOCTH U KU3HEHHBIX CUTYaLIHSX;

BBISIBJISATh ITPUYMHHO-CJIEJACTBEHHBIE CBSI3W U aKTyaJIM3UpOBaTh 3a7ady, BbI-
JIBUTaTh THIOTE3Y €€ PEIICHHs], HAXOJUTh apryMEHTHI JJI JOKa3aTelIbCTBa CBOMX
YTBEPKJICHUM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBATh MTOJYYEHHBIE B XOJ€E PEIICHMS 3a/1a4l pe3yJIbTaThl, KpUTHYE-
CKU OLICHMBATh MX JOCTOBEPHOCTb, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBH-
AX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;
OCYILIECTBIISATh LEJICHAINIPaBICHHbII MOUCK MEepeHoca CPEeACTB M CIOCOOOB
JeHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3ZHEIEATEeIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, NpEjlaraTb OPUTHMHAIBHBIE MOJIXOJbl M pELIEHUS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusl, HAyYHO-TIOMYJIAPHOM JIUTEpaType, OMOIOTUYECKUX CIIOBApSIX U CIIPaBOY-
HUKax, KOMIBIOTEPHBIX 0a3ax JAaHHbBIX, B MIHTepHeTe), aHanmu3upoBath UHpopma-
LU0 Pa3JIMYHbIX BUAOB U (OPM MpEACTaBICHUS, KPUTUUECKUA OLIEHUBATh €€ J0C-
TOBEPHOCTh U HENIPOTHUBOPEYUBOCTD;

(dbopMynupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABl MPU TOUCKE U
otOope Omosornueckor WHGOPMAIMU, HEOOXOAUMOW ISl BBITOTHEHUS y4eOHBIX
3a/1ay;



npuoOpeTaTh OMBIT HCHOJB30BAaHUS HMH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA, COBEPUIEHCTBOBATh KYJbTYpPYy aKTHBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOMPATh ONTUMAJIbHYIO (POpMY MpelicTaBieHus OUOJIOTHU-
yeckoi uH@popManuu (cxembl, rpaduKu, AUarpaMMbl, TaOJIUIIbI, PUCYHKUA U JIPY-
roe);

MCIT0JIb30BaTh HAYYHBIN SA3bIK B KQUECTBE CPEJCTBA MPU paboTe ¢ OMOJIOrHYe-
CKoM uH(popMaleil: TpUMEHITh XUMHUYECKHE, (PU3NYECKHEe U MaTeMaTHYeCKHe
3HAKM W CHUMBOJIBI, (PopMyiibl, abOpeBUATYpY, HOMEHKIIATYpPY, MCIOJIb30BaTh U
IpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATJISIHOCTH;

BJIAJI€Th HaBbIKAMU PACIIO3HABAHUS M 3aIUTHI HH(POpMaUU, HHPOPMALIUOH-
HOI1 0€30MMaCHOCTH JTMYHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

1) o0mmenne:

OCYULIECTBJISITh KOMMYHHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe€ WM JUCKYCCHUU O CYIIECTBY OOCYXIaeMoi TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BHICKA3bIBAaTh CYKJEHUS OTHOCUTEIBHO BBIIOJIHEHUS MpejiaraeMomn 3a-
Jlaud, YYUTHIBaThb MHTEPECHl M COIVIACOBAHHOCTh MO3UIMUI JPYrUX Y4YaCTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacrno3HaBaTh HEBepOaIbHbIE CPEJCTBA OOIICHUS, TOHUMATh 3HAaYEHHE COLIU-
QJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTYyallud, YMETb
CMST4aTh KOH(JIUKTHI U BECTU EPETOBOPHIL;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJECHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIOEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHUMATh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW W MHAMBUIYAJTbHON
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILIEHUH Y4eOHOH 3aauH;

BbIOMpaTh TEMAaTUKY U METOJbl COBMECTHBIX ACHCTBHI C YUETOM OOIIMX MH-
TEPECOB U BO3MOKHOCTEN KAXKJ0TO WIEHA KOJUIEKTUBA;

NPUHUMATh 11U COBMECTHOM JESITENIbHOCTH, OPraHU30BbIBATH U KOOPIUHU-
pOBaTh ACUCTBUS MO €€ TOCTHXKEHHUIO: COCTABIAThH TUIAH NEUCTBUM, pacipenensiTh
pOJH ¢ yU€TOM MHEHUN yYaCTHUKOB, 00CYKAaTh Pe3yabTaThl COBMECTHOM pabOTHI;

OLIEHMBATh KAa4€CTBO CBOETr0 BKJIA/Ja M KAXKIOTO yYaCTHHKA KOMaHIbI B 00-
M pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;



MpeJIaraTb HOBBIE MTPOEKThI, OUCHUBATh WUJIEU C MO3UIMA HOBU3HBI, OPUTH-
HAJIbBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MTO3UTUBHOE CTPATErMUECKOE MOBEICHUE B PA3JIMYHBIX CUTYa-
USX, IPOSIBIISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh HHUITUATUBHBIM.

OBJiaieHne YHUBEPCAJTbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranuzanms:

WCITOJIB30BaTh OMOJIOTHYECKUE 3HAHWS JJISl BHIIBICHUS TIPOOJIEM M UX pele-
HUS B )KU3HEHHBIX M YUYCOHBIX CUTYaIIMSIX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 1IE€JIEBbIE U CMBICIOBBIC YCTa-
HOBKH B CBOMX JEHUCTBUSAX M IOCTYIIKax [0 OTHOLICHUIO K KUBOW IPUPOJE, CBO-
€MY 30POBBIO U 37J0POBbIO0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh MTO3HABATEIBHYIO JESITEIbHOCTD, BBISBIISITH
po0JIeMBbl, CTaBUTh U (POPMYyIHpPOBATH COOCTBEHHBIEC 3aJ]a4l B 00pa30BaTEIbHON
JESTEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTABJISITh IJIaH PEIICHUS MPOOJIEMBI C YUETOM UMEIOIITUX-
Csl pECypcoOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOUTECHUIA;

JIaBaTh OLICHKY HOBBIM CHUTYaIlUsIM;

pacHIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX TPEIITOYTCHHI;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBATh (DOPMHUPOBAHUIO U MPOSIBICHUIO MIMPOKON IPYAUIIMHN B pas-
HBIX 00JIaCTsIX 3HaHWM, TTOCTOSIHHO TMOBBIIIATH CBOM 00Pa30BaTEIbHBIA U KYJIbTYP-
HBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OILICHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISAM;

BJIAJICTh HABBIKAMU TMO3HABATEIHHOU PEQIICKCUU KaK OCO3HAHUS COBEpIae-
MBIX JICMICTBUH M MBICIUTEIBHBIX MPOIECCOB, X PE3YyJIbTATOB U OCHOBAHMWM, HC-
MOJIb30BaTh MPUEMBI pedIICKCUU JJIsI OLEHKH CUTYaIlluu, BRIOOpa BEPHOTO pellle-
HUS,

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO NMPUHUMAThH PELICHUS MO UX CHU-
KECHUIO;

MPUHUMATh MOTHBBI U apTyMEHTHI JIPYTUX IPU aHAIW3€ pPe3yJIbTATOB JEs-
TEJIbHOCTH;

3) npuHsiTHE Ce0sl U APYTUX:

MPUHUMATH Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI JIPYTUX IPU aHAJIW3E€ PE3yJIbTATOB AEs-
TEJIbHOCTH;



npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKU;
pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeIOBeKa.

IHNPEAMETHBIE PE3YJIBTATDBI

ITpenmeTHble pe3ynbTarhl ocBoeHUs nporpaMMbel COO no 6uonoruun Ha Oa-
30BOM ypOBHE BKJIIOUAIOT crienuduueckue aias yueOHoro mpenmera «buosorus»
HAy4YHbIC 3HAHUA, YMEHUSA U CHOCOObI IEHCTBUN N0 OCBOCHHUIO, HHTEPIIPETALUN U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JESTEIHHOCTH MO MOJIYYCHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUU B PAa3IMYHbIX y4E€OHBIX CHUTyalUsAX, & TaKKe€ B peajbHBIX
KU3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX ¢ Omosoruedl. B nmporpamme nmpenMeTHsie pe-
3yJIbTaThI IPEACTABIEHBI IO T0J1aM O0yUYEHUsI.

[IpenmeTHbIe pe3yNbTaThl OCBOCHUs yueOHoro npeamera «buonorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

Cc(pOpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTMH B CUCTEME HAYyYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MUpPA U HAYYHOI'O MHUPOBO33pPEHUS, O BKIIAJE POCCUMCKUX U 3a-
pYOEX)HBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTMH, (PYHKIHMOHAIBHOW IrpaMoT-
HOCTH Y€JIOBEKa ISl peICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M MOHSTHM:
KW3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0OOMEH BEIIECTB U IMPEBPAIICHHUE DHEP-
I'MH), TOMEOCTa3 (CaMOpPEryJisiius), YpOBHEBask OpraHU3allMsl >KUBBIX CHCTEM, ca-
MOBOCHPOU3BEACHUE (PEMPOIYKLIHSI), HACIEACTBEHHOCTh, U3MEHUYMBOCTh, POCT U
pa3BUTHE;

yYMEHHE H3J1araTb OMOJIOTMYECKHE TEOPUH (KJIETOUHasl, XpOMOCOMHasl, MyTa-
IIMOHHASs, IIEHTpaJIbHAs IOTMa MOJIEKYJISIpHON Ononorun), 3axousl (I'. Mennens, T.
Moprana, H. 1. BaBunoBa) u ydeHus (0 LeHTpax MHOrooOpa3usi U MPOUCXOXK]Ie-
HUs KyJnbTypHBIX pactennit H. M. BaBuiosa), onpenensite rpaHUIbl UX PUMEHHU-
MOCTH K )KUBBIM CUCTEMAaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHUE YKUBBIX CHCTEM, IPOLECCOB M SIBJICHUI, OpraHu3alus U IMPOBEACHHE
OMOJIOTMYECKOTO SKCIEPUMEHTA, BBIIBU)KEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMO-
CTH MEXY UCCIEeNYEMbIMU BEIMYMHAMH, OOBSICHEHUE TIOJYUYECHHBIX PE3YJIbTaTOB,
VCITOJIb30BAHHBIX HAYYHBIX IMOHATUNA, TEOPUN U 3aKOHOB, YMEHUE JEJIaTh BBIBOBI
Ha OCHOBAHMH IOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIE NPU3HAKA BUPYCOB, KJIETOK IPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IpO-
LIECCOB: OOMEHa BEIIECTB M MPEBpAIllEHUs] SHEPTUHU B KIIETKe, (DOTOCUHTE3A, IJa-
CTHUYECKOTO U HHEPreTUYECKOro oOMeHa, XEMOCHHTE3a, MUT03a, Mei03a, OII0I10-
TBOPEHUS, Pa3MHOKEHHUSI, UHIMBHUIyaJIbHOTO PA3BUTHUSI OpraHu3Ma (OHTOTEHE3);



YMEHHE MPUMEHATH MOJyUYEHHBIC 3HAHUS A1 OOBSICHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, JJIl NPUHATHS NPAKTUYECKUX PELICHUHA B IOBCEIHEBHOU
KU3HH C LENbI0 00ecrieueHHs] 0€30MacHOCTH CBOETO 3JI0POBbSI U 3/10POBbSI OKPY-
KAIOUIMX JIIOJIeH, COOJIOAEHHUsT HOPM TIpPaMOTHOTO TIOBEJIEHUS B OKpY)Karolleu
IPUPOJIHON cpezie, MOHUMaHHE HEOOXOJIMMOCTH HCIIOJIb30BAHUS JTOCTUKEHUH CO-
BPEMEHHOW OMOJIOTUU U OMOTEXHOJIOTHI JUIsl PallMOHAIBLHOTO MPUPOI0NO0IH30BA-
HUS;

YMEHHE peliaTh 3JEMEHTAPHbIE TEHETUUECKUE 3a/1a4i HA MOHO- U JUTHOpUI-
HOE CKpEILIMBaHUE, CLEIUIEHHOE HACJIEJJOBAHHUE, COCTABIIATh CXEMbl MOHOTHMOPUA-
HOT'O CKpELIMBAHUsA IS NIPECKa3aHusl HACJIeI0BAHUs IPU3HAKOB Y OPTaHU3MOB;

YMEHUE BBINOJHATh JIA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIHOIATh
npaBuiia npu padboTe ¢ ydeOHbIM U J1a00paTOpHBIM 000PYIOBAHHUEM;

YMEHHME KPUTUYECKU OLICHWBATh U MHTEPIPETUPOBATH MH(POpMAIUIO OMOJIO-
TMYECKOr0 COAEPKaHUs, BKIIOYAKOUIYIO IICEBJIOHAYYHbIC 3HAHUSA W3 Pa3IUYHBIX
MCTOYHHUKOB (CpeACTBa MAaccoBOW MH(OpManuu, HaAyYHO-NOIYJISIPHBIE MaTepHa-
JIbI), STUYECKUE ACTIEKThl COBPEMEHHBIX HMCCIIEIOBAaHUN B OHOJOTMHU, MEIULIUHE,
OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIIEeHUs, 0000-
masi OMOJIOrMYecKy0 MH(OPMALUIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO HC-
M0JIb30BaTh MOHSATUIHBIN anmapaT OUOJIOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS yueOHoro npeametra «buonorus» ¢ 11
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTHHBI MUpPA U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCUICKUX U 3a-
pYOEXHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJOTMH, (YHKIHMOHAIBLHOW rpaMoT-
HOCTH Y€JIOBEKA ISl pELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COJAEpKAHHE OUOJOTMYECKUX TEPMHHOB M IMOHSITHIA:
BU/I, IONYJISALNS, T€HO(OH, SBOJIOLMS, ABMKYIIUE CUIBI ((PAaKTOPHI) HBOJIOLUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
HKOCUCTEMA, MPOAYLEHThI, KOHCYMEHTBI, PEAYLEHTHI, IENU MUTAHUS, IKOJIOTHYe-
CKas mupamujia, OuoreoreHos, ouocdepa;

yYMEHHE H3j1araTh OMOJOruuecKkre Teopun (3BomonronHas teopus Y. lapsu-
Ha, CHHTETUYECKas TEOPUs IBOJIOLNHN), 3aKOHBI K 3aKOHOMEPHOCTH (3apO/IbIILIEBO-
ro cxoactBa K. M. Bopa, uepenoBanus riaBHbIX HApaBJIECHUHN U MTyTeH 3BOJIIOLUU
A. H. CeseprnioBa, yuenus o 6mocdepe B. U. Bepuaackoro), onpenensite rpaHUIlbI
UX MIPUMEHUMOCTH K )KMBBIM CUCTEMaM,;

yYMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONKMCAaHUE JKUBBIX CUCTEM, IPOLECCOB M SBJICHUM, OpraHU3alus U IPOBEICHHE



OMOJIOTMYECKOTI0 3KCHEPUMEHTA, BBIABUKEHHUE TUIIOTE3bl, BBIABICHUE 3aBUCHUMO-
CTH MEXIY UCCIENYEMbIMU BEIMYUHAMH, OOBSICHEHUE MOJYUYECHHBIX PE3YJIbTaTOB,
VCITOJIb30BAHHBIX HAYYHBIX MMOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BBIBOJIBI
Ha OCHOBAHHM IOJIyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACIATh CYLUIECTBEHHBIC MPU3HAKU CTPOCHUSI OMOJIOTMYECKUX O0b-
€KTOB: BUJOB, MONYJIALHIA, TPOAYLIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OMOTeole-
HO30B M JKOCHCTEM, OCOOEHHOCTH IPOIIECCOB: HACIEACTBEHHON W3MEHYHBOCTH,
€CTECTBEHHOTO O0TOOpa, BUA000pa30BaHUs, MPHUCIOCOOJIEHHOCTH OpPraHU3MOB,
JEHCTBUS 3KOJOTUYECKUX (PaKTOPOB Ha OPraHU3MBbI, IEPEHOCA BEUIECTB U MOTOKA
DHEPIUU B SKOCHCTEMAX, AaHTPOIIOTEHHBIX U3MEHEHUI B 3KOCHCTEMAaX CBOEM MECT-
HOCTH, KPyTrOBOPOTA BEIIECTB U OMOT€OXMMHUYECKUX IIUKIIOB B Orocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUMN, IJISl MPUHATUS MPAKTUUECKUX PEIICHUN B MOBCEAHEBHOU
KHU3HU C LeNblo o0ecriedeHns 0€30MacHOCTU CBOETO 3/I0POBBS U 3/10pPOBbS OKPY-
KAIOIKX JIIOJIEH, COONIOAEHUS HOPM TI'PAMOTHOIO TOBEACHHS B OKpPYXKaroIIEH
IPUPOIAHON cpejie, MOHUMaHUEe HEOOXOIMMOCTH UCIOJIb30BAaHUSl JOCTHIKEHHUI CO-
BPEMEHHOMN OMOJIOTUU ISl pAlMOHAIBHOTO MPUPOIOTIOIb30BAHMS;

YMEHHE pellaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUSA);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIATH
npaBuia npu padbote ¢ ydeOHbIM U Ja00PaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTUYECKU OLICHWBATh U MHTEPIPETUPOBATH MHGPOpPMAIUIO OHOJIO-
TMYECKOr0 COAEPKaHUs, BKIFOYAKOUIYIO IICEBJIOHAYYHbIE 3HAHUSA W3 Pa3IUYHBIX
UCTOYHHUKOB (CpecTBa MaccoBOM HMH(OpMalMM, Hay4HO-TIOMYJISIpHbIE MaTepHa-
Jbl), paccMaTpuBaTh TJOOAIBHBIE 3KOJOTMYECKHE MPOOJEMbl COBPEMEHHOCTH,
(bopMHpOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO NTO3ULIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHSI, 0000-
masi OMOJNOrMYecKy0 MH(OPMALUIO U3 HECKOIbKUX HCTOYHHUKOB, TPAMOTHO HC-
M0JIb30BaTh MOHATUIHBIN armapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypchbl
bu6nuoreka [IOK
1 broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P t https://m.edsoo.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIICTKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH 0 https://m.edsoo.ru/7f41¢292
PasMHOXEeHUE U MTHAMBUAYAIBbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3MEHIUBOCTD 3 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa ¥ SKOJTOTUYECKUE CUCTEMBI 9 https://m.edso.ru/7fA1ecT4
bubmuoreka [IOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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 KJIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPO/IBIL.
[TpakTuueckas pabora Ne 1 «c-
2 MOJIb30BAaHNE PA3IUYHBIX METOJIOB 1 0.5 bubmorexa HOK
P A ' https://m.eds00.ru/863e6122
PY U3yYCHUH OMOIOTUYECKUX 00b-
EKTOB»
3 buonornyeckue cucremsl, MpoLEcChl 1 bubnuoteka [JOK
U UX U3Y4EHHE https://m.eds00.ru/863e6564
4 XUMHYECKHNHU cocTaB KIeTKU. Bona u 1 bu6mmoreka [IOK
MUHEpaJIbHBIE COJIH https://m.edso0o.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1
CATICH, LOCTAB 1 CTPOCHHE DEITKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKUE KaTa-
nu3atopsl. JlabopaTopHas paborta Ne
6 1 «/3ydeHne KaTaTUTHYECKOM aK- 1 0.5 bubmorexa HOK
yi ' https://m.eds00.ru/863e6b72
TUBHOCTH (pepMEHTOB (Ha mpuUMepe
aMUIIa3bl WA KaTalasbl)»
7 Vraesoasl. JIumumer 1 bubmmorexa LIOK

https://m.edso00.ru/863e6870



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

bubmuorexa [JOK

8 H ATO
YIICHHOBBIC KHCTIOTRI https://m.edsoo.ru/863e6d5c
9 Hcropust 1 METO bl M3YUEHHUSI KIIET- bubnmoreka [JOK
ku. Kiterounas teopust https://m.eds00.ru/863e6e88
10 KieTka xak 1ieocTHast >KuBas CUc-
TeEMa
CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.
JlabopaTtopnas padora Ne 2 «3yue-
HUE cﬁ oelf)ms{ KIJ)IGTOK aCTeHHﬁy;(H- Bubmiorexa HOK
11 p 5 5 p 7 0.5 https://m.eds00.ru/863e6ff0
BOTHBIX, 'PHOOB 1 HAKTCPUH O https://m.edsoo0.ru/863e716¢
MHKPOCKOIIOM Ha TOTOBBIX MHKPO-
npenaparax u ux ONUCaHUe»
bu6mmorexa [IOK
12
O6men BemecTs wim MerabosmsM https://m.edso0.ru/863e766¢
bu6mmorexa [IOK
1 D . X
3 OTOCHHTES. ACMOCHHTES https://m.edso00.ru/863e7c98
. bubnuoteka [JOK
14 OHepreTuaecKuii oomeH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KieTkn. Muro3s. JlaboparopHas pa-
15 oora Ne 3 «Habmnro erHe MI;ITOL’.: B 0.5 bubmmorexa LHOK
- a ' https://m.edso00.ru/863e7dc4
KJIETKaX KOHYMKA KOpEeIIKa JyKa Ha
TOTOBBIX MUKpOIpENnapaTax
16 buocunres 6enka. Peaknus matpuy- bubnuorexa [JOK
HOI'O CHHTE3a https://m.edso00.ru/863e796e
bu6mmorexa [IOK
17 T —
panCIAMA — OMOCHHTES OeKa https://m.edso00.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubnnorexa [JOK

BHUPYCHI

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



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

bubmuorexa [JOK

19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnmoreka [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
kietok. Omrogorsopenue. Jladbopa-
21 TOpHAast a60T: Ne 4I:<I/I3 eHue ’ 0.5 bubmorexa LHOK
pHaA p - yd ' https://m.eds00.ru/863e81b6
CTPOCHHUSI MOJIOBBIX KJIETOK Ha TOTO-
BBIX MHKPOTIpEIapaTax»
99 NunuBuayansHOE pa3BUTHE bubnnorexa [HOK
OpraHU3MOB https://m.eds00.ru/863e8436
93 I'eneTrnka — Hayka O HaCJIEACTBEH- bubnuoreka [IOK
HOCTH U U3MEHYHUBOCTU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACIEIOBAHUSI
24 o 1/13Ha1<01};) MoHoru6 I/II[ HOE CKpe bubmorexa [JOK
p ’ pHA p https://m.eds00.ru/863e8878
[UBaHNE
WTMOPUIHOE CKpEIUBAaHUE. 3aKOH
25 fez.%ninf/[oro Hainl: OBaHUS IPU bubmorexa HOK
a p https://m.edsoo0.ru/863e89a4
3HAKOB
CueruieHHOe HacJeI0BaHKE MPU3Ha-
koB. JlabopaTopnast pabora Ne 5
«M3yueHue pe3ynbTaToB MOHOTHO- bubnnorexka [JOK
26 0.5
PHUIHOTO U TUTHOPUIHOTO CKPEIIH- https://m.edso00.ru/863e8c60
BaHUs y Ip030(UIIbl HA TOTOBBIX
MUKpOTIpenaparax»»
97 I'eneruka mona. HacnegoBanue npu- bu6mmoreka [IOK
3HAKOB, CIICTIJICHHBIX C ITOJIOM https://m.edso00.ru/863e8c60
28 WsmenunBocth. Henacnencreennas 0.5 bu6mmoreka [JOK



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

U3MEeHYUBOCTh. JlaboparopHas pado-
ta No 6. 3yuenue
MOIM(PUKAIIIOHHON U3MEHYUBOCTH,
MOCTPOCHUE BapHALIMOHHOTO Psijia U
BapUAIMOHHON KPUBO»

HacnencrBenHas n3aMeHIHUBOCTD. Jla-

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

29 6oparopnas pabota Ne 7. «AHanus 1 05 bubnmoreka [JOK
MyTarui y 1po30( bl Ha TOTOBBIX https://m.edso00.ru/863e8efe
MUKpOTIpenaparax»

bubnuorexa [JOK

30 Penernia wenosexa 1 https://m.edsogru/863e8d78
PesepBHeIil ypok. O600IICHHE 10

31 teme «HacieqcTBEHHOCTh M U3MEH- 1
YUBOCTb OPTraHU3MOBY

bubnuorexa [JOK

32 Cenexuus Kax HayKka 1 npouecc 1 https://m.edsogru/863e9214

33 MeToabl 1 OCTHKEHUS CEJIEKITNU 1 bu6mmoreka [IOK
PaCTEHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buoTrexHonorus Kak oTpacib 1 bubnmnorexa [JOK
MPOU3BOACTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 ITPO- 34 4

I'PAMME



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

11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoanneie  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl

1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 bubmnorexa [IOK

https://m.edso0.ru/863ea20e

5 Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 3BOTIOINN https://m.eds00.ru/863e9570

bubmuorexa [JOK

3 Muipososmows 1 https://m.edsoo.ru/863e9cle
[Tomynsimus kKak IeMeHTapHas eu-

4 HHUIIa BUA U 3BoroIMu. Jlaboparop- 1 05 bubmuorexa [JOK
Hast pabota Ne 1 «CpaBHeHHEe BUJIOB https://m.edso00.ru/863e99c6
10 MOP(OJTOTUYECKOMY KPUTEPHIO)

5 JIBIOKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnnoreka [JOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4

. bubnuoteka [JOK

6 EcrecTBeHHbIi 0TOOp U €ro hopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbpTathl 3BOIONME: IPUCTIOCOO-

JIEHHOCTh OPTaHU3MOB U BUJI000pa-

7 3oBaHue. JlabopaTopHas padora Ne 2 1 05 bubnuoteka [JOK
«Ornucanue IprucrnocoOIeHHOCTH https://m.edso00.ru/863e9fde
opraHu3ma 1 €€ OTHOCUTEIIbHOTO
XapakTepa»

3 Hamnpasnenus u nmytu 1 bubnnorexa [JOK

MaKpO3BOJIFOIHUN

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

HeoOpaTtumocTs 3BOIIONNN

Hcrtopust xu3nu Ha 3emiie 1 METObI

10 .
e€ u3y4yeHus
1 ['mnoTte3sl MPOUCXOKIACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnmoreka [JOK
Iepuo1am https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOTIOIUU PACTH-
TEIHHOTO U )XKUBOTHOTO Mupa. [Ipak-
13 tndeckas padora Ne 1 «M3ydyenue 0.5 bubmorexa LIOK
N https://m.edsoo.ru/863ea8bc
MCKOIAEMBIX OCTATKOB PACTCHUH H
KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHas cucrema bubnnoreka [JOK
OpraHn4ecKoro Mupa https://m.edsoo.ru/863ea48e
bubmuorexa [JOK
15 DBOJIOIMS YeJI0BeKa (aHTPOIIOTEeHE3) httos://m.edsoo.ru/863eac2c
16 JBxyuye cuibl ((pakTopsl) bubnnoreka [JOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YeloBeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnmnorexa [JOK
aJanTaluy 4eJI0BeKa https://m.edsoo.ru/863eaea2
PesepBHrlit ypok. O600IIEHHE 10
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
KU3HU Ha 3emiie»
20 DKoJIOTHs Kak HayKa
91 Cpensl 00uTaHUS U YKOJIOTHIECKHE bu6mmoreka [JOK

(bakTopbl

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



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

Abuotnueckue pakropsl. Jlabopa-
TopHas padota Ne 3. «Mopdoiioru-
YecKre 0COOCHHOCTH pacTeHUH 13

bubmuoreka [JOK

22 pa3HbIX MecT oOuTanus». Jlabopa- 0.5 httos://m.edsoo.ru/863eb0e
TopHas pabota Ne 4. «BnusiHue cBera
Ha POCT M pa3BUTHE YEPEHKOB KOJIE-
yca»
bu6mmoreka [IOK
23 buotiiccie paxtops! https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
24 nonyisitun. [Ipaktudeckast pabora 05
Ne 2 «Iloacuér mnoTHOCTH NOMYJIs-
LM pa3HbIX BUJIOB PACTCHUN»
o5 Coo0b1iecTBa OpraHu3MoOB — bubnnorexa [HOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnuotexa [JOK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 DKOJIOTHYECKUE TUPAMUJIBI. bubmmorexa [IOK
. https://m.edsoo.ru/863eb5fa
CsoiicTBa 3xocucreM. Cykieccus
28 IIpuponHbIE SKOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rnobanpHas bubnuoreka [IOK
IKOCUCTEMA 3EMIIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnuotexa [JOK
ouochepsl https://m.edsoo.ru/863ebd16
32 YenmoredecTBO B Onocdepe 3emin
33 CocyniecTBoBaHHE IPUPOBI U bub6nuorexa [IOK



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

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

YCJI0BCUCCTBA

PesepBubIil ypok. O6001IEHUE TEMBI
34 «Co00111ecTBa 1 3KOJIOTUIECKUE CHC- 1

TEMBI»

OBIIEE KOJIMYECTBO YACOB IIO ITPO-
I'PAMME

34 0 2.5



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




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJILHO-
'O MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6ioB A.M. u npyrue;
nox peaaknueit [laceunuka B.B., AkunonepHoe oomectBo «M3matenscTBo [Ipo-
CBEIIICHHE)

* buonorus, 11 knacc/ Ilaceunnk B.B., Kamenckuii A.A., Pyorios A.M. u npy-
rue; noj penakiueit [laceunnka B.B., AkiimonepHoe o01iecTBo

«3natensctBO «IIpocBenieHre»

* buosorus. buonornueckue cucremsl 1 mporecchl, 10 kinace/ Tepemor A.B.,

ITerpocosa P.A., O01iecTBO ¢ orpaHu4eHHON O0TBETCTBEHHOCTHIO « MOIL]

MHEMO3HHA»

* buonorus. buonornueckue cucremsl U nporecchl, 11 kinacc/ Tepemor A.B.,
ITerpocosa P.A., O01iecTBO ¢ orpaHudeHHON 0TBETCTBEHHOCTHIO « MOL]
MHEMO31HA»

* buonorus. O6mas 6uonorus, 10 kimace/ 3axapos B.b., MamonToB C.I'., Conun
H.W., 3axaposa E.T.; non penakiueit 3axaposa B.b., O6miecTBo ¢ orpaHndeHHOM
OoTBETCTBEHHOCTHIO «[[PODAY; AkinonepHoe obmiectBo «M3marenbctBo «IIpo-
CBEIIICHHEC)

* buosorus. O6mas 6uomnorus, 11 kinacc/ 3axapos B.b., MamonToB C.I"., Conun
H.W., 3axaposa E.T.; noxn pemakiueit 3axaposa B.b., O6mecTBo ¢ orpaHndeHHOM

0TBETCTBEHHOCTHIO «[IPODA»; Akunonepnoe obmectso «M3narenscto «IIpo-



CBEIIICHUE)
METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

[Iporpamma: IIporpamMma no Ouosoruu Jjist 061eo0pa3oBaTeIbHbIX MIKOJI (CO0P-
HuK buonorus. Paboune nporpammel. [IpenmerHas muHus yueOHUKOB «JIMHMS
xu3H». 10—11 kmaccsr: yae0. mocobue i 001eo0pa3oBaTeIbHBIX. OPTaHN3a-
uuii: 6a3oBblil ypoBeHb / B. B. [Taceunuk, I'. T'. [1IBenos, T. M.

E¢dumoBa. — M. : [IpocBemienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

1.JTabopaTopHbIil pakTukyM buosorus 6-11 knacc (yueOHOe 31eKTpOHHOE U3/ia-
Hue), PecnyOnukanckuii MynbTuMenna neHtp Mocksa. PecryOnnkaHCKuil MyJib-
TUMEAHNA LEHTP

2.9nextponnas oubnuoreka. [Ipocsemnienue. MynbTumMeuitHOE ya4eOHOE TTOCO-
oue M Ilpocsemenne MEJIA

3.0Maoc-1ieHTp aucTannuoHHoro oopaszosanus WWW. Km. ru /education

4. bonwmas sHuukioneaus Kupuina u Medoaust (anekTpoHHOe yueOHOE U3/ia-
HUE)

5. Anpeca caiitoB B IHTEpHETE

http://edu.1c.ru

WWW.SOm.sio.ru

eIrHas KOJUIEKIHS IMPPOBBIX 00pa3oBaTenbHbBIX pecypco: http://school-



collection.edu.ru/.

www.bio.1september. ru — I'azera «buonorus» «IlepBoe ceHTIOPs»;
WWW.nature.ru - Hay4dHble HOBOCTH OUOJIOTUH;

www.herba.msu.ru - 6oraanueckuii cepsep MI'Y;

WWW.MNr.gov.ru - caidt ¢ rocyaapcTBeHHON nHpopmaimeit MunuctepcTBa npu-
POIHBIX pecypcoB PD;

www.nrc.edu.ru/est/r4/ - Buosjoruueckas KapTuHa MUPA.
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