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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY LIS
OTpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorus» cocraBunu: konuentyansHeie nonoxeruss GI'OC COO o B3anmoooy-
CIIOBJICHHOCTH IIeJIeH, COJIepKaHus, pe3yabTaTOB 00yUeHHs U TpeOOBaHMM K YPOB-
HIO TMOJATOTOBKM BBIMYCKHUKOB, TOJIOKEHHSI 00 OOIIMX IIeNsSIX M MPUHLHUIAX, Xa-
PaKTEpU3YIOIIUX COBPEMEHHOE COCTOSIHME CUCTEMBI CpeJIHEro oluiero oopasona-
Hus B Poccuiickoit Denepaiinu, a TakKe MOJOKEHUS O crienuduke OMooruu, e
3HAQYCHUU B MO3HAHHMM KUBOW MPUPOABI U 00ECIIECUCHUU CYIIECTBOBAHHUS YEJIOBE-
yeckoro oOmectBa. CorjiacHO Ha3BaHHBIM IOJIOKEHUSM, ONPEIETIEHbl OCHOBHBIE
(GyHKIHUU TPOTpaMMBI 110 OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma 1o Guosioruu AaéT MpeacTaBiIeHUE O EsIX, 00 o0Iel crpare-
ruyu 0Oy4YeHHs, BOCIIMTAHUS M Pa3BUTUS OOYYAIOLIMXCS CPEACTBAMU Y4EOHOIO
npeamera «buonorus», onpenenser o0s3aTeNbHOE MPEIMETHOE COJIEP)KAHUE, €T0
CTPYKTYPY, paclpeielieHHe Mo pa3fesiaM U TeMaMm, PEKOMEHAYEeMYI0 MOCIIeI0Ba-
TEJIHLHOCTh M3yUeHUsI Y4eOHOro Marepuaia ¢ y4ETOM MEKIPEAMETHBIX U BHYTPHU-
MPEAMETHBIX CBSI3EH, JIOTMKKA 00pa30BaTEILHOTO MPOIECCa, BO3PACTHBIX OCOOEH-
HOCTEN 00yUaroIuXxcs.

B nporpamme mo OMOJIOTMU TaKKE€ YYUTHIBAIOTCA TPEOOBaHUS K IJIaHUPYE-
MBIM JIMYHOCTHBIM, METANPEIMETHBIM U TPEIMETHBIM pe3ysibTaTaM OOyYeHHs B
dbopMHpOBaHUM  OCHOBHBIX  BHUJOB  y4e€OHO-TIO3HABATEIBHOW  JIESITEIIBHO-
CTH/y4eOHBIX NEUCTBHUI 00yJarONIUXCsl IO OCBOCHHIO COEP>KaHUS OMOIOTUYECKO-
ro o0pa3oBaHusI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
MPUHITUI TPEEMCTBEHHOCTH B M3YYCHHH OWOJIOTHH, OJjarofaps 4eMy B HEW mpo-
CMaTPHUBAETCS HAIIPABJICHHOCTh HAa Pa3BUTHE 3HAHUMN, CBSI3aHHBIX ¢ (POPMUPOBAHU-
€M €CTECTBEHHO-HAYyYHOT'O MHUPOBO33PEHUS, [ICHHOCTHBIX OPHUEHTAIMI JTUYHOCTH,
AKOJIOTUYECKOTO MBIILICHHS], MPEJCTABICHUN O 370pOBOM 00Opas3e >KU3HU U Oe-
PEXHBIM OTHOIIIEHHMEM K OKpYXKaroulew npupogHou cpene. [loatomy Hapsay ¢
U3yYeHUEM 00IIeONOIOTHYECKUX TEOPUH, a TAK)KE 3HAHUW O CTPOCHUHU JKUBBIX CH-
CTEM Pa3HOr0 paHra W CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX MPOLIECCOB B
nporpaMme Mo OWOJIOTHUU YJIeJIEHO BHUMAHHE HCIOJIb30BAHUIO MOTYYEHHBIX 3Ha-
HUW B MOBCEAHEBHON KU3HU JJIsI PEIICHUS MPUKIIAIHBIX 33/1a4u, B TOM YHCIIe: Mpo-
(GUIAKTUKN HACIEACTBEHHBIX 3a00JICBAaHUIN YEIOBEKA, MEIUKO-TEHETHIECKOTO
KOHCYJIbTUPOBaHUSI, 000OCHOBAHUS IKOJOTHUYECKH I1€JIeCO00Pa3HOTO TIOBEACHUS B
OKPYKaIOUIEW TPUPOJIHOMN Cpelie, AaHAIN3A BIUSHUSA XO3SMCTBEHHOU AEATEIIbHOCTU
YEJIOBEKA HA COCTOSIHUE NPUPOJIHBIX M HCKYCCTBEHHBIX 3KOCHUCTEM. Y CUJICHUE
BHUMAaHMS K MPUKJIAAHONW HANpPaBJICHHOCTH yueOHoro npenmera «buonorus» npo-
JTUKTOBAHO HEOOXOAMMOCTHIO 0OECTICUCHUSI YCIIOBUM JIJISl PEIICHHS] OJTHOW W3 aK-



TyaJbHBIX 3aJ1a4 [IKOJIbHOTO OMOJIOTMYECKOT0 00pa3oBaHus, KOTOpas mpernoara-
eT (hopMHpOBaHHE y 0OYUAIOIIUXCS CIIOCOOHOCTH aIallTUPOBATHCSA K M3MEHEHUSIM
JUHAMUYHO Pa3BUBAIOILIETOCS] COBPEMEHHOI'O MUPA.

buonorus Ha ypoBHe cpeaHero o0uiero o0pa3oBaHus 3aHUMAET BaKHOE Me-
cto. OHa obecnieunBaeT (GopMUPOBAHUE Y OOYHAIOIIMXCS MPEACTABICHUN O HAYy4-
HOI KapTHUHE MUpA, PaCIIMPSET U 0000IIaET 3HAHMS O KUBOM IPUPOAE, €€ OTIIH-
YUTENbHBIX MPU3HAKAX — YPOBHEBOM OpPraHM3alMU U 3BOJIOLUH, CO31AET YCIOBUS
JUTS: TIO3HAHUSL 3aKOHOB >KMBOM MpUpoibl, GOpMHUPOBaHUS (PYHKIIMOHAILHOM Tpa-
MOTHOCTH, HaBBIKOB 3JJOPOBOTO M 0e€30macHOro o0pasa >KU3HHU, DKOJIOTHYECKOTrO
MBIIIEHUS, IEHHOCTHOTO OTHOIIECHHUS K )KMBOU IPUPOJIE U YEIIOBEKY.

bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX 3a7a4 CpPeJHEro oOIIero oOpa3oBaHUs, COLMAIM3ALUM O0yYaro-
muxcs. M3ydyenune O6uonoruu obecrieurBaeT ycioBus A (OpMUpPOBAHUS MHTEN-
JIEKTyaJIbHBIX, KOMMYHUKAITMOHHBIX U MH(GOPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON
KYJbTYpPBI, CIIOCOOCTBYET MHTETPAIlMM OMOJIOTUYECKUX 3HAHUN C MPEICTaBICHUS-
MU U3 APYTHX Y4€OHBIX MPEIMETOB, B YACTHOCTH, (PU3HKH, XUMHUHU U Teorpapuu.
Ha3BaHHbIE MOJIOKEHUS O MPEJHA3HAYEHUN y4eOHOro npeamera «bruonorusy co-
CTaBWJIA OCHOBY JJIsl OIIpeNIeJIeHHs OIX00B K OTOOpPY U CTPYKTYPHUPOBAHUIO €T0
CoJiepKaHusl, MPEACTABIEHHOTO B POTrpaMMe 10 OMOJIOTHH.

Ot60p coxaepkanus yueOHOro npenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULUN KYJIbTypOCOOOPa3HOIO MOJAX0/1a, B COOTBETCTBUU C KOTO-
pPBIM O0yUaroIIKecs T0HKHBI OCBOMTH 3HAHUS M YMEHHUS, 3HAYUMBIE 1711 POopMUpO-
BaHUsl OOIIEH KyJIbTYpbl, OMNPEAENAIONINE aJeKBaTHOE IOBEJCHHE YelIOBEKa B
OKpY’Karoliel MPUPOTHON cpele, BOCTPEOOBAHHBIC B TOBCEIHEBHOM JKU3HU M
MPaKTUYECKON JeaTeabHOCTH. Ocob00e MECTO B 3TOM CHCTEME 3HAHMM 3aHMMArOT
AIIEMEHTBI COJEPKAHMSI, KOTOPBIE CIY>KaT OCHOBOM Il OPMHUPOBAHUS MPEJCTAB-
JIEHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOU KAPTUHE MHUpPA U LIEHHOCTHBIX OPH-
SHTAIUSAX JTUYHOCTH, CTIOCOOCTBYIOIINX TYMaHHU3AIIMU OMOJIOTHIECKOTO 00pa3oBa-
HUSL.

CtpykTypupOoBaHUE coepkaHusl yueOHOro MaTepuaia B mporpaMmmMe 1mno ouo-
JIOTUX OCYUIIECTBJICHO C Y4ETOM HPUOPUTETHOrO 3HAYECHHS 3HAHUM 00 OTIMYH-
TEJbHBIX OCOOCHHOCTSIX KUBOI MPUPOJIBI, O €€ YPOBHEBOI OpraHU3aIK U 3BOJIIO-
uHu. B cOOTBETCTBUU C 3TUM B CTPYKType yueOHoro npeamera «buonorus» Bbiie-
JIEHBI CIIEAYIOIIME cojlep:KaTelbHble JUHUU: «buonoruss kak Hayka. MeTomsbl
HAy4YHOTrO TO3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ne OpPraHuYecKOro MHUpay,
«OBONIIOLMS KUBON NPUPOJBI», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Llens u3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJICHUE OOYYalOUMMHUCA 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHAJIILHOW OpraHu-



3aI[UU JKUBBIX CUCTEM Pa3HOTO paHTa U NPUOOpPETEHUE YMEHHI UCTOJIb30BaTh 3TH
3HAHUSA JJIsl TPAMOTHBIX JACHCTBUM B OTHOIIEHUU OOBEKTOB KMBOU MPUPOJABI U pe-
HICHUS PA3JIMYHbBIX KU3HEHHBIX MPOOJIEM.

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

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAHHM O OHMOJOTMYECKUX TEOPHSX,
YUCHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CIYKAIIUX OCHOBOM
JU1st GOpMHUPOBAHUS MPEJICTABICHUN O €CTECTBEHHO-HAYYHON KapTUHE MUpPaA, O Me-
TO/JAaX Hay4HOTO MO3HAHUs, CTPOCHUU, MHOTOOOpa3uu U OCOOCHHOCTSIX KMBBIX CH-
CTEM Pa3HOTO YPOBHSI OPraHU3AIlMH, BBIJAIOIIUXCS OTKPBITUSIX M COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmMupoBaHUEe Yy OOYYaIOIIMXCS TO3HABATEIbHBIX, HHTEIUICKTYyIbHBIX WU
TBOPUYECKUX CIIOCOOHOCTEN B MPOIECCE aHATM3a IAHHBIX O MYTSIX Pa3BUTHUS B OMO-
JIOTUW HAYYHBIX B3IJISJIOB, UJIEH U TIOJIXOJIOB K U3YyUYEHHUIO KUBBIX CUCTEM Pa3HOIO
YpOBHSI OpraHU3alluu;

CTaHOBJICHHE Yy O0OydaroIuxcs o01eld KylabTyphl, (PYHKIIMOHAILHON TPaMoOT-
HOCTH, Pa3BUTUE YMEHUN OOBACHATH U OIICHUBATh SIBJICHUS OKPYXKAIOIIETO0 MHUpa
JKUBOW TPUPOJIbI HA OCHOBAHWM 3HAHUM M OMNBITA, TOJYUYECHHBIX TMPH HU3YyUYECHUU
OMOJIOTHH;

dbopmupoBaHue y 00y4aromuxcs yMEHUN WILTIOCTPUPOBATh 3HAaUeHUE OUOJI0-
IMYECKUX 3HAHUW B MPAKTUUYECKOU JEATEIILHOCTH YeJIOBEeKa, pPa3BUTHUU COBPEMEH-
HBIX MEUITMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA;

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

OCO3HAHUE IIEHHOCTH OMOJIOTHYECKUX 3HAHWM JJIs1 TIOBBIIICHUSI YPOBHS KO-
JIOTUYECKOMN KYJIBTYPBI, UIsl (JOPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

pUMEHEHUE MTPUOOPETEHHBIX 3HAHUIN U YMEHUW B TIOBCEAHEBHOM KU3HU TS
OIICHKH TIOCJICICTBUIN CBOEH JEATEIbHOCTH 10 OTHOIIEHUIO K OKPY KaoIIeH cpere,
COOCTBEHHOMY 37I0pOBbIO, 0OOCHOBAaHKE U COOJIIOICHUE MEpP MTPOPUIAKTUKU 3a00-
JIEBaHUM.

B cucteme cpennero odmiero oopasoanus «buonorusy, uzydaemas Ha 6a3o0-
BOM ypOBHE, SIBIISIETCS 00s13aTEILHBIM YUCOHBIM MPEAMETOM, BXOJSIINM B COCTaB
npeaMeTHon obsactu « EcTrecTBEeHHO-HAaydHBIE IPEIMETHD.

J{nst u3yueHusi OMoJIoruu Ha 6a30BOM YPOBHE CpeJIHET0 00111ero o0pa3oBaHus
orBoauTCs 68 yacoB: B 10 xmacce — 34 4gaca (1 wac B Henemo), B 11 kmacce — 34
yaca (1 gac B Hegento).



COAEPXAHUE OBYUYEHUA
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 Ouosoruu B GopMHUPOBAHUU COBPEMEHHOM Hay4HOU KapTuUHBI Mupa. Cucre-
Ma OMOJIOTUYECKUX HaYK.

MeTobl TO3HAHUS KUBOUW PUPOIbI (HAOTIOICHHE, SKCTIEPUMEHT, ONIMCAaHMUE,
u3MepeHue, kKiaccudukaiusi, MOJeIMpOBaHUe, CTaTUCTHYECKass oOpaboTka JaH-
HBIX).

JlemoHcTpanum:

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

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

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktruueckast padora Ne 1. «Mcnonp30BaHue pa3iMuHbIX METOJIOB MPU U3Y-
YEHUU OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

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

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYISIHOHHO-
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.

XUMHAUYECKHM COCTaB KIIETKH. XHMHUYECKHE BJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMY BOJABI 1 MUHEPAJIBHBIX BEIIECTB B KieTke. [loaaepkanre ocMOTH-
4YecKoro OajiaHca.

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



®depmeHTsl — OMoNornyeckue KaranuzaTopsl. CTpoeHHne (pepMeHTa: aKTHUB-
HBIA 1eHTp, cyOcTtparHas crneunduyHocts. Kodepmentsl. Buramunbl. OTnnuus
(epMEHTOB OT HEOPTaHUYECKUX KAaTaIM3aTOPOB.

VYrneBobl: MOHOCaxapu bl (TII0K03a, pubo3a U 1€30KCUpr003a), Jucaxapu-
Ibl (caxapo3a, JIakTo3a) U moJjimcaxapuibl (Kpaxmad, TIMKOTeH, 1elTo03a). buo-
Jornyeckue (PyHKITMH YTIICBOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
rupodoOHbie cBoiicTBa. buonornueckue GyHkiuu aunuaoB. CpaBHEHUE YIIIEBO-
JI0B, OETIKOB U JIMMHUI0B KaK HCTOYHUKOB YHEPTUU.

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

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

Krnerka kak nenocrHas xkuBas cucreMa. OOuie npu3Haku KIETOK: 3aMKHY-
Tasg HapyxHas memOpana, mojnekynsl JJHK kak renernueckuii anmapar, cucrtema
CUHTE3a OelnKa.

Tunsl KIETOK: 3yKapuoTuyeckas U npokapruoruueckas. OcoOeHHOCTH CTpoe-
HUS TPOKapUOTHIECKOM KiieTku. Kierounasi crenka 6akrepuit. CTpoeHue sykapu-
OTHYECKOW KJIEeTKH. OCHOBHBIE OTIMYMS PACTUTENbHOM, dUBOTHOM M TPUOHOM
KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opranouibl. OqHOMeMOpanHbie opranousl kietku: IIIC, anmapar ["onbku, mu-
30cOMBI. []0IyaBTOHOMHBIE OPTaHOMIBI KJIETKH: MUTOXOHAPHH, MacTtuibl. lIpo-
UCXO0XKJICHUE MUTOXOHAPUH U TiacTua. Buasl miactua. 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. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

[uarpammel: «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B HEXWBOW MPUPO-
ney, «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B )KUBOU ITPUPOIEN.

Tabmupl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «buocunres 6enka», « CTpoeHHe MOJIEKYJIbI OeNKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MoseKybl



AT®», «CtpoeHue 3yKapHOTHYECKOW KIETKN», «CTpOEHHUE KUBOTHOW KIIETKHY,
«CTpoeHHEe pACTUTENBbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIEeTKn», «YTIeBOAb, «JIMIuas.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHUE MJii IPOBEACHUS
HAOJIIOICHUM, U3MEPEHUI, SKCIEPUMEHTOB, MUKPOITPENapaThl PaCTUTEIbHBIX, KHU-
BOTHBIX U OaKTEpHUATbHBIX KIETOK.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopaTtopHas padota Ne 1. «M3yyeHue kaTalUTHUUECKOW aKTUBHOCTU (ep-
MEHTOB (Ha MpUMepe aMuiIa3bl UM KaTalla3bl).

JlaGoparopHas padora Ne 2. «3yueHue cTpoeHus KJIETOK PaCTeHUM, )KUBOT-
HBIX M OaKTEpHil MOJ MHKPOCKOIIOM Ha FOTOBBIX MHUKpOIIpENapaTrax U MX OIuca-
HUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JTUCCUMUWIIAIMS (SHEPreTUUEeCKU 0OMEH) — IB€ CTOPOHBI €IMHOTO MPOIEcca MeTa-
0onu3ma. Poiib 3aKOHOB COXpaHEHHMs BEIECTB M PHEPIrUU B MMOHUMAHUU MeTabo-
JIU3Ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpodHbIil. Ponbs dhepmeHTOB
B OOMEHE BEIIECTB U IPEBPALICHUH SHEPTUH B KIIETKE.

®otocunTe3. CBeToBas U TeMHOBas (pa3bl porocuHTe3a. Peakuuu dotocun-
Te3a. DP(HEeKTUBHOCTh POTOCHHTE3A. 3HAUEHUE (POTOCUHTE3A JIJIS )KU3HU Ha 3eMUIe.
Bnusinue ycnoBuil cpenpl Ha GOTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €r0 TPOAYKTHUB-
HOCTH Y KYJIbTYPHBIX PACTCHUIA.

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

DHepreTudeckuil oOMeH B KieTke. Paciiernienue BemecTs, BIACICHUE U AK-
KyMYJUPOBaHUE SHEPTUM B KIETKE. DTalbl SHEPTeTUYeCKOoro ooMeHa. [ ukonus.
bpoxenne u ero Buibpl. KucinopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTh FIHEPrETUIECKOTO OOMEHA.

Peakuun matpuyHoro cunresa. ['enernueckas undopmanusa u JJHK. Peanu-
3aIusl TeHeTUYeCcKor nHdopManuu B KieTke. ['eHeTHYecKkuil KoJ U ero CBOMCTBA.
Tpanckpunius — matpuunsiii cuate3 PHK. Tpancnsnus — 6uocunres 6enka. JTa-
el TpaHcisaiuu. KogupoBanne aMuHOKucIoT. Pons pubocom B OuocunTese Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. UcTtopust oTkpsiTus Bupycos (. WM.
NBanoBckuit). OCOOCHHOCTH CTPOEHUS U >KU3HEHHOTo IMKJia BUpycoB. bakre-
puodaru. bonesHn pacreHuid, )KUBOTHBIX U YEJIOBEKA, BBI3BIBAEMBIE BHUPYCAMHU.
Bupyc ummynonedunura yenoseka (BUY) — Bo3Oymutens CIIM/a. O6patnas
TPAHCKPUIILIKS, peBepTa3a u uHTerpasza. [Ipodunakruka pacnpocTpaHeHus: BUpYyC-
HBIX 3a00J1€BaHUM.



JleMOHCTpanuu:

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

Tabmuubr u cxembl: «Tunbl muTanusy, «Metabomuzm», «MUTOXOHAPHUIY,
«HepreTudeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue u PyHKIIMOHHpPOBaHUE TeHa», «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.

KileTouHbI LMK, WK )KU3HEHHBINA UK Ki1eTku. MaTepdaza u murtos. [po-
LIECChI, TpoTeKatoume B nHTepdase. Permukanus — peakuys MaTPpUYHOIO CUHTE3A
JHK. Crpoenne xpomocoMm. XpOMOCOMHBIM HAOOp — KapHOTHUIL. JUIIOUIHBIN U
rariouHbIA XpOMOCOMHBIE HAOOphl. XpoMatubl. [lutonsorunyeckue oCHOBBI pas-
MHOYEHUS 1 UHAUBUIYaTbHOTO Pa3BUTUS OPTaHU3MOB.

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

[Tporpammupyemas rubenb KJISTKH — aromnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXKEHUS: JEIEHUE HAABOE, MOYKOBAHMUE OJHO- U MHOTOKJIETOYHBIX, CIIOPO-
oOpa3oBaHuE, BEr€TaTUBHOE pa3MHOXeHUE. VICKycCTBEHHOE KIOHUPOBAaHUE Opra-
HU3MOB, €r0 3HAaYCHHE JUJIS CEIEKLUN.

[TosoBo€ pa3MHOKEHUE, €T0 OTIMYHS OT OECIIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
[loBenenune xpomocoM B merno3e. Kpoccunrosep. buosiornuecknii CMbICT U 3Ha4e-
HHE Meno3a.

["amerorenes — npouecc 0Opa3oBaHMs 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 (AM-
Opuorenes). ITarbl IMOPUOHATHHOTO PAa3BUTHS Y TTO3BOHOYHBIX KUBOTHBIX: TPOO-
JeHue, ractpyisiuusi, opranorenes. [loctamOpuoHanbHOe pa3BuTHE. THIBI MOCT-
AMOPHUOHATILHOTO Pa3BUTHS: MPSAMOE, HENpAMoe (JIMYUHOYHOE). Bnusinue cpebl Ha
pa3BUTHE OPraHU3MOB, (PaKTOPBI, CIIOCOOHBIE BBI3bIBATH BPOKIAEHHBIE YPOICTBA.

Poct u pa3zButne pacteHuil. OHTOreHe3 HUBETKOBOIO pacTEHUs: CTPOCHUE Ce-
MEHH, CTaJHH Pa3BUTHS.

JleMoHCTpauM:



Tabmuiet u cxeMbl: «D@OpMbI pa3MHOKEHHSI OPTaHU3MOBY, «J[BOWHOE OIUIO-
JIOTBOPEHUE Y LBETKOBBIX PaCTEHUI», «BereraTuBHOE pa3MHOKEHUE PACTCHUN,
«/lenenue xnetku Oaktepuit», «CTpoeHHE TOJIOBBIX KIETOK», «CTPOCHHE XPOMO-
coMbl», «Knerounsrii ukn», «Pemnukanua [JHK», «Mutos», «Meio3y, «IIpsMoe
1 HENPAMOE pa3BUTHEY», «['aMeTOreHe3 y MIIEKOMUTAIOIIUX U YeI0BeKa», « OCHOB-
HbBI€ CTAJINM OHTOTCHE3a.

O6opynoBaHue: MUKPOCKOI, MUKpompenapaThl «CrepMaTo30uabl MIEKOIH-
TAIOLIETO», «SANLEKIIeTKa MICKONUTAIOEro», «Kapuokunes B KiIeTKax KOpelika
JyKa», MarHuTHasi MoJieJib-antiukanus «Jlenenue kinetkn», moaens JJHK, moaens
MeTada3zHOU XPOMOCOMBI.

JlabopaTopHbie U MpaKkTHYECKHEe PadOThI:

JlaGoparopHas pabora Ne 3. «HaOntogeHue MuTo3a B KJIETKaX KOHYHMKA KO-
pelliKa JTyKa Ha TOTOBBIX MUKpOMpenapaTaxy.

JlaGoparopHas pabora Ne 4. «3yueHne CTpoeHHS MOJOBBIX KJIETOK Ha TOTO-
BBIX MHUKpOIIpenapaTax».

Tema 6. HacsieAcTBEHHOCTh 1 MK3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Ponb nuToI0TMA
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETUKH. BKiIam poCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Pa3BUTHE T€HETUKH. MeTObl TCHETUKH (THOPHI0JIOTHISCKHM, ITUTOTE-
HETUYECKUHN, MOJICKYJSIpHO-TeHeTUUeCKni). OCHOBHBIC TE€HETUYECKUE MOHSTHS.
['eHeTnyeckasi CHMBOJIMKA, UCIIOJIB3yEMAsl B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HaCJIeIOBaHUs MPU3HAKOB, ycTaHOBJIEHHbIE I'. MeHenem.
MonorubpuiHOe CKpelrBaHue. 3aKOH €IMHOOOpas3us THOPHUJIOB MEPBOTO IOKO-
nenus. [IpaBuiio JoMuHMpPOBaHUs. 3aKOH paclICIeHUs MpU3HaKoB. ['unoresa 4u-
cToThl TameT. [[oJIHOE 1 HEMOJTHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpelryMBaHue. 3aKOH HE3aBHCHUMOTO HACIIeIOBaHMS IpPU3HA-
koB. [[uToreHeTndeckue OCHOBBI TUTHOPUIHOTO CKPENIMBAHUSA. AHATU3UPYIOIIEE
ckpemuBanue. Mcnonb30BaHNe aHATM3UPYIOLIETO CKPEIMBAHUS [T ONPENCIICHUS
TEHOTHIIA OCOOM.

CueruieHHOE HacieaoBaHue npusHakoB. Pabora T. Moprana no cuernyieHHo-
My HacjeJOBaHUIO TeHOB. HapyllieHue crenieHus reHOB B pe3ybTaTe KPOCCUHIO-
BEpAa.

XpOoMOCOMHasi TEOpHUsI HACIEACTBEHHOCTH. [ €HETUYECKHE KApTHI.

['enetnka mosa. XpoMOCOMHOE ONpeAeieHue moyia. AyTOCOMBI U MOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHbIe U reTeporaMeTHbie opraHu3mMel. HacienoBanue npu-
3HAKOB, CIECIJIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHIbI HK3MEHUMBOCTH: HEHACJIEACTBCHHAS W HACJIEACTBCHHAS.
Poinb cpenpl B HEHACIEICTBEHHON M3MEHYMBOCTU. XapaKTepUCTUKA MOIU(DUKAIIH-
OHHOM M3MEHYMBOCTU. BapuainmoHHbslid psij U BapuanmoHHas kpuasi. Hopma pe-



akiuu npusHaka. KonuyecTBeHHbIC U Kau€CTBEHHbBIE MPU3HAKUA U UX HOpMa peak-
1uu. CBolicTBa MOIU(UKAITMOHHONW W3MEHUYUBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKAs, U3MEHUMBOCTh. KoMOWHATHBHas
U3MEHYMBOCTh. Meil03 U MOJ0BOM MpOIecC — OCHOBA KOMOMHATUBHON HM3MEHYH-
BOCTU. MyTalnmonHasi "3MeHUMBOCTh. Knaccudukanusi MyTaiuii: reHHbIe, XpOMO-
COMHBIE, TeHOMHBIE. YacToTa U MpUYUHBI MyTaluid. MyTtareHHbie (PakTopbl. 3aKOH
TOMOJIOTHYECKUX PSIAOB B HACHEACTBEHHOU n3MeHunBocTy H. Y. BaBunosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoseka. Kapuotun yenoBexka. OCHOBHBIE METOJbI TEHETUKH 4e-
JIOBEKA: T'e€HEAJIOTMYeCKui, ONU3HEIOBbIN, IUTONCHETHYECKUH, OMOXMMUYECKUH,
MOJIEKYJISIPHO-TeHETUYECKU. COBPEMEHHOE OMNPEAECICHUE TIE€HOTUMA: IOJHOTE-
HOMHO€ CEKBEHUPOBAHUE, N€HOTUIUPOBAHUE, B TOM 4yuciie ¢ nomombto [II[P-
aHanu3a. HacnencrBenHble 3a00JieBaHUs YeOBEKa: TeHHbIE 00JIe3HU, OOJIE3HU C
HACJIEICTBEHHOM MPeapacloiioKeHHOCTbI0, XPOMOCOMHBIE Oose3nu. Comaruue-
CKHE U reHepatuBHble MyTaluu. CTBOJIOBBIE KIETKU. [IpuHIUIIBI 370pOBOTO 00pa-
3a )KM3HU, IUarHOCTHKH, MPOPUIAKTUKH U JICUYEHUS] T€eHETUYEeCKUX Oosie3Heil. Me-
JIMKO-TEHETUYECKOE KOHCYJIbTUPOBAHUE. 3HAYEHHWE MEIUIIMHCKOW TE€HETUKU B
MPEIOTBPAIICHUH U JICYCHUU TeHETUUECKHUX 3a00JIeBaHUI YeII0OBEKa.

JdeMoHCTpauu:

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

Tabmuubl 1 cxeMbl: «MOHOTUOPUIHOE CKPENIMBAHUE U €Tr0 ITUTOTeHeTHYe-
CKasi OCHOBa», «3aKOH PACIICIUICHUS U €r0 IIUTOTC€HETUYECKasi OCHOBA», «3aKOH
YUCTOTHI TameT», «lurudpuaHoe ckpemuBaHuey, «L{uronornyeckue OCHOBBI JTU-
TMOPUIHOrO CKpeluBaHusy, «Meio3y, «B3zaumoaeicTBUe aieIbHBIX T€HOBY,
«l'eHeTnUeCcKHE KapThl PACTEHUM, >KMBOTHBIX M YeJIOBEKa», «l'€HeThka mosay,
«3aKOHOMEPHOCTH HaCJE€AOBaHUs, CIIETUICHHOTO ¢ mojoM», «KapuoTumnsl yenose-
Ka U )KUBOTHBIX», «Bumbl maMeHunBocti», « MoaudukainonHas U3MEHIUBOCTH,
«HacnenoBanue pesyc-dakropa», «l'eHeThka Tpyni KpoBu», « MyTalluOHHAs W3-
MEHUYUBOCThY.

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

JlaGopaTopHble U MpaKTUYEeCKHEe PadOThI:

JlabopaTtopHas padota Ne 5. «3y4ueHue pe3yibTaToB MOHOTHOPUIHOTO U JH-
THOPUTHOTO CKPEINIMBAHUSA Y IP030(hUIIbI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenne MoauuKaIMOHHON N3MEHUNBOCTH,
MIOCTPOECHUE BAPUALIMOHHOTO PsA/Ia U BAPUALMOHHON KPUBOWD.



JlaGopatopnast pabora Ne 7. «AHaNMMU3 MyTalud y Apo30(rIIbI HA TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktrnueckas padora Ne 2. «CocTaBieHHe U aHAIU3 POJOCIOBHBIX YEJIOBE-
Kay.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M Ipolecc. 3apOKICHUE CEIEKUUU U JTOMECTUKAIUS.
VYyenne H. M. BaBmwiioBa o 1eHTpax MPOUCXOXKAEHUS U MHOTO0Opa3usi KyJbTyp-
HbIX pacTeHHil. LIeHTphl MPOUCXO0XKIEHUS AOMAIIHUX KUBOTHBIX. CopT, mopona,
HITAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBblil U MHAUBUAYAIbHBIN OTOOpHI B
CEJEKIIMU PACTEHUNM M KUBOTHBIX. OILIEHKa JKCTephepa. bIM3KOpoICTBEHHOE
CKpelBaHue — uHOpuuHr. Yucras nuauss. CKpenyBaHue YMCThIX JIUHUM. [eTe-
po3uc, wiu rubpuaHas cuia. HeponcrBeHHoe ckpemyBanue — ayropuaunr. Otia-
A€HHas THOpuaM3anus U e€ ycrnexu. MIcKkycCTBEeHHBIN MyTareHe3 U MoJay4eHHue o-
JUIIONAOB. JIOCTHKEHHMSI CENEKIINY PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpaciab Npou3BOACTBA. [ €HHAsE MHKEHEpHUs. DTallbl CO-
3nanus pekomonHanTHou JIHK u TpaHcreHHbix oprann3moB. KierouHnast nHxeHe-
pus. Kierounsle KynbTypbl. MUKPOKJIOHAIBHOE PAa3MHOXEHUE pacTeHui. KioHu-
pPOBaHUE BBICOKOIPOIYKTUBHBIX CEIBCKOXO35HCTBEHHBIX OPTraHU3MOB. JKOJIOIH-
yeckue U 3trudeckue npodseMsl. [MO — reHeTndyecku MOIU(PUIIMPOBaHHbBIE Opra-
HU3MBI.

JlemoHCcTpauuu:

[Toptpersr: H. 1. Basunos, U. B. Muuypum, I'. /I. Kapneuenko, M. ®. Ba-
HOB.

Tabnuupl u cxembl: kKapTa «LIeHTpbl MPOUCXOKACHUS U MHOTOOOpa3us Kyib-
TYPHBIX pacTeHuid», «llopoapl toMamHUX KUBOTHBIX», «COpTa KYJIBTYpPHBIX pac-
teani», «Otnanéanas rudpuam3anus», «PaboTel akagemuka M. @. VBaHoBay,
«ITomumnonaus», «O0BEKTH OMOTEXHONIOTHNY, «KileTouHbIe KYIbTYyphl U KIOHU-
poBanue», «KKOHCTpynpoBaHHE U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJIsKH TUIOAOB U KOPHEIJIO0B AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

Okckypeust «OCHOBHBIE METOABI M JIOCTHXKEHMS CEJIEKIIMM PACTEHUN U KH-
BOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIHUIO, IJIEMEHHYIO (hepMy, COPTOUCTIBITATENbHBIN
Y4acTOK, B TEINIMYHOE XO34UCTBO, JJA0OPATOPUIO arpOYHUBEPCUTETA UIIK HAYYHOTO
LEHTpA)».

11 KIIACC

Tema 1. DBOJTIOIIMOHHAA OMOJIOTUA.



[Ipennochbuiki BO3HUKHOBEHHUS HBOJIONMOHHON TEOpPUU. DBOIIOLMOHHAS
Teopust U €€ MecTO B OMOJIOruu. BiusiHue 3BOIIOLIMOHHOM TEOPHUH HA PA3BUTHE
OHOJIOTUU U APYTHUX HaYK.

CBugerenbscTBa 3BoMONUU. [[aneoHTONOTHYECKHE: TOCIEI0BATEIBHOCTD T0-
SIBJICHUSI BUJIOB B MaJICOHTOJOTUYECKOM JIETONMUCH, MepexoHbie ¢popmMbl. bruoreo-
rpaduueckue: cXoACTBO U paznuune GpayH u Gprop MaTEpUKOB U OCTPOBOB.

OMOpHONIOrYecKre: CXOJICTBA U PA3IUUYUsl SMOPHOHOB Pa3HBIX BHUJIOB TO-
3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJOTHUYHbBIE, PY-
JMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKHUE: CXOJICTBO Me-
XaHU3MOB HacCJIEJICTBEHHOCTH U OCHOBHBIX METaOOIMUYECKUX IMyTeH Yy BCEX opra-
HU3MOB.

OpomonnoHHas Tteopust Y. /lapeuna. [Ipeanocsiku BO3SHUKHOBEHUS TAPBU-
HU3Ma. JBrKylue cuibl 3BOJIIOLMHU BUIOB 1O JapBuHY (M30BITOUHOE pa3MHOXKeE-
HUE IPU OTPAHUYEHHOCTU PECYPCOB, HEONpEAENEHHAs U3MEHUUBOCTh, OOpHOa 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Boouu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkpoaBosrorus. [lomynsinus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrkymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTaloHHbIN
IpoLEecC ¥ KOMOMHATUBHAS M3MEHUYMBOCTh. llomynsunoHHble BONHBI U JIpeid re-
HOB. M30ms11ust u murpanus.

EcrectBeHHbIll 0TOOp — Hampapisitoluid gaktop sBosonUU. DOpMbI ecTe-
CTBEHHOT0 0TOOpAa.

[Tprcnoco0aeHHOCTh OPraHM3MOB KaK pe3ysbTar 3Bodtonuu. [Ipumepsl mpu-
Croco0JIeHHH y opraHu3MoB. ApoMopho3bl U HAHOATANTAIIUH.

Bun u Bunoo6pazoBanue. Kpurepun Buma. OcHOBHBIE (POPMBI BUI000pa30-
BaHMUs: reorpaduueckoe, IKOJI0rHIeCKoe.

Maxposomonus. @opMbl 3BOTIOLUHK: (PUIIETHYECKAs, AUBEPreHTHAsI, KOH-
BEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIIONUY.

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

JdeMoHcTpanuu:

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

Tabnuub! u cxembl: «Pa3BuTHE OpraHUnyYecKoro Mupa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Dopmbl 60pbObI 3a CyllecTBOBa-
Huey», «EcrecTBeHHBIN 0TOOP», «MHOTO0Opa3ne COpToB pacTeHui», «MHOrooOpa-
3M€ TOpOoJ >KUBOTHbIX», «[lomymsauun», «MyTallMOHHAas W3MEHUYUBOCTHY», «Apo-
Moph o3y, «Manoagantauuny», «OO0mas nerenepanusy, «Buxyiiue cuibl 3BO-
mouuny, «Kapra-cxema mapupyra nyremectsusa Y. lapsunay, «boprba 3a cyie-



cTBoBaHHe», «IIpucnocobieHHOCTs opranu3mMoBy, «l eorpadpuueckoe Bumo0Opa-
30BaHHE», « IKOJOTUUECKOE BUAOOOPAZOBAHUEY.

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsiH, KoiuieKius «[IpumMepsl 3alUTHBIX MPUCIIOCOOJICHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HAIPaBICHUS IBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpO€eHHE TOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpagudeckas kapta Mupa, KoJekuus «OopmMbl COXpaHHOCTH UCKOTIa-
€MbIX >KMBOTHBIX M pacTeHUi», Mozenb ammmmkanusa «llepekpéct xpomocom»,
BJIaYKHBbIE TIpenapaThl «Pa3BuTue HacekomMoro», «Pa3BuTue JISIrymkm», MUKpOMpe-
napar «/Ipozoduna» (Hopma, MmyTaru GopMbl KPbLIILEB U OKPACKHU TEIA).

JlabopaTopHbie U MpaKTHYECKHE 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.

JloHay4yHbIe MIPEACTABICHHS O 3apOXKACHUM KU3HU. HaydHble TUIIOTE3bI BO3-
HUKHOBEHUS KU3HU Ha 3eMJie: abMoreHes 1 naHcnepMus. XMMHUecKast 3BOJTIOLIUS.
AOUOreHHBI CUHTE3 OPraHUYECKUX BELIECTB U3 HEOPraHWYECKUX. DKCIEPUMEH-
TaJbHOE MOATBEPKICHNUE XUMHUECKOU ABOMONMU. HavanbHble 3Tamnbsl Onosoruye-
ckoit 3Bommonuu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYpP H
BO3HMKHOBEHUE NPOTOKJIETKU. IlepBrle KileTKM M ux 3Bosronus. GopMupoBaHue
OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npoTepo3oiickas 3phl. [laneo3olickas spa u €€ nepuoabl: KeMOPUICKUM, OpIOBHUK-
CKUH, CUIIYPUHUCKHN, T€BOHCKUN, KAMEHHOYT OJIBHBIN, IEPMCKHUNA.

Me3so030iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3o1ckas 3pa U €€ nepruopl: MajleOreHOBbIN, HEOT€HOBbBIM, aHTPOIIOTE-
HOBBIM.

XapakTepucTuKa KJIMMaTa M IeoJIOTMYeCKHX mporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIIMU PACTUTEIBHOTO U KUBOTHOTO MHUpa. ApoMOp(oO3bl Y paCTEHHUIN U KU-
BOTHBIX. [TosiBIEHME, pacBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpa)keHHE 3BOJOLMH. OCHOBHBIE CH-
CTEMaTUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKa. AHTPOIIOJIOTHs KaK HayKa. Pa3Butue mpeacTaBiieHHi O
IIPOUCXO0XKJIEHUN 4YesoBeKa. MeToapl n3ydeHus: antponoreHesa. CxoacTsa u pas-
JIMYMSL YEJIOBEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.



JBuxyme cuibl (pakTopsl) antpomoreHe3a. HacnencTtBeHHas H3MeHYH-
BOCTh M €CTECTBEHHBIN 0TOOp. OOIIEeCTBeHHBIN 00pa3 *KU3HH, U3TOTOBJIICHUE OPY-
W TPYa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbii, YenoBek NpsMoXoadaiun, YemoBek HeaHAepTalbCKuM, YeaoBeK pa3zyM-
HbIl. Haxonku McKkomaeMbIX OCTATKOB, BpEMs CYIIECTBOBaHUS, 00JACTh pacipo-
CTpaHeHUs, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYAHSL.

UYenoseueckue pacbl. OCHOBHbIE OOJBIIME pachl: €BpoIeouaHas (eBpasuii-
CKas), Herpo-aBCTpajouaHasi (PKBaTOpHalbHAs), MOHTOJOUIHASA (a3UATCKO-
amepuKaHcKas). YepTsl IpUCIIOCOOIEHHOCTH MIPEICTaBUTENIEH YEIIOBEUECKUX pac K
YCJIOBHSIM CYLIECTBOBaHUA. EMMHCTBO UenoBeueckux pac. Kputuka pacusma.

JlemoHcTpanum:

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

Tabnuup! U cxembl: «Bo3nukHoBeHne CoJIHEUHON cUCTEMBbI», «Pa3Butue op-
FaHUYECKOro Mupay, «PacturenbHas kierka», « KuBotHas kietkay», «IIpokapuo-
TUYECKas KieTkay, «CoBpeMEeHHasi CUCTEMa OpPraHMYecKoro Mupay», «CpaBHEHUE
aHATOMUYECKUX YEepT CTPOCHHUS YeJIOBEKa M 4YeJI0BEKOOOpa3HbIX 00e3bsiH», «Oc-
HOBHBIE MECTA MAJECOHTOJIOTUYECKUX HAXOJOK IPEJKOB COBPEMEHHOIO YEJIOBEKAY,
«peBHenmmue monn», «/pesaue monm», «llepBbie coBpeMeHHbIE II0An», «Hemno-
BEUECKHE PAChI».

O6opynoBanue: myispku «lIpoucxoxkaenue yenoBeka» (0I0CThI aBCTPATIONH-
TeKa, MUTEKAHTPOIla, HeaHAepTaablla, KPOMaHbOHIIA), CICMKUA WM H300paKeHUs
KaMEHHBIX OpYJWU NEpPBOOBITHOTO YeIOBEKa (KaMHU-YOIIEphl, pyOuia, ckpedia),
reOXpOoHOJIOrHYecKas Tabiuia, Kouiekuus «DopMbl COXpaHHOCTH HCKOMAEMBbIX
YKUBOTHBIX U PACTCHUIN».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJUICKLIUSAX).

DKCKypcHsi «IBOJIOLUS OPraHMYecKoro 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
UCCIIEAOBAaHUN. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJIHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAaHU3MEHHAS.

Okonoruueckue Qaktopel. Krmaccudukamuss skxonorndeckux (HakTOpOB:
abuoTnyeckue, OMOTUYECKHE W aHTPOINOreHHble. JleiicTBre sKonmornueckux Qax-
TOPOB Ha OPTraHU3MBI.



Abuotnyeckue (akTOpbl: CBET, TEMIIEPATypa, BIAKHOCTh. DOTOMEPHOIU3M.
[TpucnocoGneHust OpraHu3MoB K JIEHCTBUIO abuoTtuyeckux ¢aktopoB. buonoruue-
CKHUE PUTMBI.

buotnueckue ¢aktopsl. Buabsl OMOTHUECKMX B3aWMOAECUCTBHIA: KOHKYPEH-
s, XMIHUYECTBO, cUMOMO3 U ero ¢opmel. [lapasutusm, xoomnepauus, MyTya-
JU3M, KOMMEHCaIN3M (KBapTUPAHCTBO, HAXJIEOHHMUECTBO). AMEHCAIU3M, HEUTpa-
JU3M. 3Ha4eHHEe OMOTHYECKUX B3aMMOJACHCTBUM I CYIIECTBOBAHUS OPraHU3MOB
B IIPUPOJIHBIX COOOILIECTBAX.

OKOJIOTMYECKUE XAPAKTEPUCTUKU MOMYJsIuu. OCHOBHBIE IMOKA3aTENM TOILYy-
JSIUUU: YUCIIEHHOCTD, INIOTHOCTD, POKIAEMOCTh, CMEPTHOCTb, TPUPOCT, MUTPALIHSL.
JlnHaMyKa YMCIEHHOCTH MOMYJIALNYA U €€ PErysus.

JlemoHcTpanum:

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

Tabmunpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
opranusMoBy», «Portonepuoansm», «llomymsnunm», «3aKOHOMEPHOCTH POCTA YHUC-
JIEHHOCTH MOMYJIALMHA HHPY30pUun-TyPenbkny», «[Iuiessie uenm.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUH U3
Pa3HBIX MECT OOHUTaHUS.

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

[Tpaktrueckas padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIIUNA Pa3HBIX BUOB
pacTEHUI».

Tema 4. Coo0mecTBa ¥ 3K0JI0rH4eCKHe CHCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUAOBasd,
POCTPaHCTBEHHAdA, Tpoduueckas (nuuesas). Buasl-nomunantel. CBsizu B OHOLIE-
HO3€.

DkoJyoruyeckune cucteMbl (3kocuctemsl). [lonarue o6 skocucTeme U GuOreo-
neHo3e. OyHKIUOHATbHBIE KOMIOHEHTBI SKOCUCTEMBI: MMPOAYLEHThI, KOHCYMEHTHI,
peayuentsl. KpyroBopoT BelecTB U MOTOK SHEPTUU B 3KocucteMe. Tpoduueckue
(nuieBbie) YpOBHU dKOocucTeMbl. [Iumessie nenu u cetu. OCHOBHBIE TOKA3aTeNn
HKOCHCTEMBI: OHMomacca, MPOAYKIHUS. ODKOJIOTMUYECKHE MUPaMHJIbl: MPOAYKLHH,
YHCIIEHHOCTH, Ouomacchl. CBOMCTBA SKOCUCTEM: YCTOWYMBOCTh, CAMOPETYJISALINA,
pa3Butue. Cykueccus.

[IpupoaHbIe DKOCUCTEMBI. DKOCUCTEMBI O3EP U pEeK. DKOCUCTEMA XBOMHOIO
WJIM [IAPOKOJIMCTBEHHOTO JIECa.

AHTpPOIOTeHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOo3kocucTemsl. buoo-
THYECKOE U XO3HUCTBEHHOE 3HAUYEHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.



bruopasznoobOpasue kak (akrop ycroiunBoctu dKocucteM. CoxpaHenune Ono-
JIOTHYECKOT0 pa3HooOpasus Ha 3emIie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB U CTpyKTypa
ouochepsnl. JKupoe BemiecTBo U ero ¢pyHkuuu. OcobeHHocTu Onocdepsl Kak IIo-
OasbHOM HKOCUCTEMBI. [IluHaMUUYeckoe paBHOBECHE U 0OpaTHas CBsi3b B Ouochepe.

KpyroBopoThl BEHIECTB U OMOr€OXMMHYECKUE LUKIIBI 3JIEMEHTOB (yriepona,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

UYenoeuecTBO B 6Mochepe 3emiin. AHTpONIOreHHbIE U3MEHEHHs B Orocdepe.
['oGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyuiecTBoBaHHE MpHUPOAbI U uenoBeuecTBa. CoxpaHeHne OHopa3zHooOpa-
3Usl KaK OCHOBa ycTOM4MBOCTH Omocgepbl. OCHOBA pALMOHATIBLHOTO YIPABIEHUS
IPUPOAHBIMHA PECYPCAMHU U UX UCIONb30BaHueE. JloCTHKEHUsT OMOJIOTUU U OXpaHa
PUPOJIBI.

JlemoHncTpanum:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuubl u cxemsl: «llumieBbie nenu», «bUOLEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKOJOTHYECKAasT NUPAMHUAAY,
«buocdepa u yenoek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jieca», « DKOCUCTEMA
XBOMHOro Jieca», «buonenos Bogoéma», «ArpoueHos», «lIpuMepHbie aHTpPOMO-
TeHHbIE BO3ACICTBUS Ha MPUPOLY», « BakHeillne HICTOYHUKY 3arpsiI3HEHNS BO3Y-
Xa U IPYHTOBBIX BOJ», «[louBa — BakHelIIas cocTapistomas ouocheps», «Dak-
TOpBI Jerpaganuu mouBy», «llapHukoBsiii 3QdekT», «DPakTopsl paguoaAKTUBHOTO
3arpsisHeHust Omocdepn», «OO0mas cTpykrypa Omocdeps», «PacmpocrtpaneHue
*Ku3HH B Ouochepe», «O30HOBBIN 3KpaH Ouochepr», «KpyroBopor yriaepona B
ounocheper», «KpyroBopot a3ora B mpupoe.

O6opynoBaHue: MoJeb-anmuivkanus « TunuuHable OWOILIEHO3bD», TepOapuid
«PacturenbHBIe COOOIIECTBaY, KOUIEKINH «bHoLeH03», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX KYJBTYpP», TepOapun W KOJUICKIIUU PACTECHUN U JKUBOT-
HBIX, PUHAJICKAIUE K PA3HBIM SKOJIOTMYECKUM TpYINaM OJHOTO Buaa, KpacHas
kaura Poccuiickoit @enepaiinu, M300pakeHHUs] OXpaHAEMbIX BHJIOB PACTEHUN U
JKUBOTHBIX.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBEI 110 BUOJIO-
' HA BA30OBOM YPOBHE CPE/IHEI'O OBILIEI'O OBPA3OBAHU A

Cornacao ®I'OC COOQ, ycraHaBiuBaroTcs TpeOOBaHUS K pe3yiabTaTaM OCBO-
CHUsl 00YyJaIONUMHUCS MPOTPAMM CPEAHEro 00Iero oOpa3oBaHUs: JTUIHOCTHBIM,
METaNpPeIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JMYHOCTHBIX pE3yJbTAaTOB OCBOCHUsS IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOOTPEEICHUIO, HAJTMYhe MOTUBAIMM K OOYyYEHHUIO OMOJIOTHH, LieJIEHAIpaB-
JICHHOE Pa3BUTHE BHYTPEHHUX YOEKJEHUN JTUYHOCTU HA OCHOBE KIIOYEBBIX IICH-
HOCTEM M HMCTOPUYECKUX TPATUIMNA Pa3BUTHS OHOJOTUYECKOrO 3HAHUS, TOTOB-
HOCTh U CIIOCOOHOCTh OOYYalOIIMXCs PYKOBOICTBOBATHCS B CBOEU JIEATEIHHOCTH
IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMH, MPUCYIIUMH CHUCTEME OHOJOTHYECKOTO
o0pa30BaHus, HaJU4YHE SKOJOTMYECKOIO IMPAaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh
LIE€JIX U CTPOUTH KU3HECHHBIE IIJIAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs Hpeamera «buonorus» AOCTUTrarOTCs B
€UHCTBE Y4EOHON M BOCIUTATEIbHON JEATEbHOCTU B COOTBETCTBUU C TPAAUIIU-
OHHBIMH POCCHUMCKHUMHU COLUHMOKYJIbTYPHBIMHU, HWCTOPUYECKUMU U JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOBOCTIUTAHUS U CaMO-
Pa3BUTHSA, PA3BUTUS BHYTPEHHEU IMO3ULMU JIUYHOCTH, NATPUOTHU3MA, YBAKECHUS K
3aKOHY W MPaBOIMOPANKY, YEJIOBEKY TPyJla M CTApUIEMY IMOKOJEHUIO, B3aMMHOIO
YBa)KECHUSI, OCPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIICIUIO U TPATULIUSIM MHO-
roHaMOHaNBHOrO Hapoaa Poccuiickor denepanuu, NpUPOJE U OKPYKAIOIIEH
cpene.

JIn4HOCTHBIE pe3yIbTaThl OCBOCHUS yueOHOro npeameta «buomorus» aomx-
Hbl OTpaXkaTh TOTOBHOCTh M CIOCOOHOCTH OOYYaroImMXCsl PYKOBOICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW MO3UIMEN TUYHOCTH, CUCTEMOM IIEHHOCTHBIX OpH-
CHTAIMi, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOIIUX TPAIUIIMOH-
HBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBA, PACHIMPEHHE >XU3HEHHOTO OIbITa U
OIIbITA JIEITEIBHOCTU B IIPOLECCE peal3alli OCHOBHBIX HAIPABJICHUM BOCIIMTA-
TEJIbHOM JEATEJIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa;ka1aHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHa POCCUUCKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTHTYIIMOHHBIX MPaB M 00S3aHHOCTEH, yBaXKCHUE 3aKO-
Ha U MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOUW MEATCTLHOCTH MPH CO3TAHUH y4eO-
HBIX MPOEKTOB, PEUICHUU Y4Y€OHBIX U MO3HABATENbHBIX 3aJ1ay, BBHIIIOJHEHUH OHO-
JIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEEISITh COOCTBEHHYIO MTO3HIINIO TT0 OTHOIIEHUIO K SIBJICHU-
SIM COBPEMEHHOM JKM3HU U OOBSICHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCThH K COTPYJHUYECTBY B MPOIIECCE COBMECTHOT'O BBIMOJHEHUS yUueO-
HBIX, TO3HABATEJIbHBIX U UCCIIEIOBATENIbCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOIIECHUS K
MHEHHUIO OIIMOHEHTOB MPHU 00CYkICHUHM CIOPHBIX BOIMPOCOB OMOJOTUYECKOTO CO-
Jep KaHus;

TOTOBHOCTh K TYMAHUTAPHON 1 BOJIOHTEPCKOMN NEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNCKOM TPAKIAHCKONW HIACHTUYHOCTH, MAaTPUOTHU3-
Ma, YBaXEHHUSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTHU Tiepe PonuHoii, rop-
JIOCTH 3a CBOM Kpail, CBOXO PoaMHYy, CBOM S3BIK U KYJIBTYPY, POLLIOE U HACTOSILEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBIICHHE U Pa3BU-
THE OMOJIOTUY, TOHUMAHUS 3HAYCHUS] OMOJIOTHUHU B MO3HAHUM 3aKOHOB MPHUPO/IBI, B
JKW3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaenHast yoexaEHHOCTh, TOTOBHOCTh K CITy>)KEHHUIO U 3amuTte OTedecTBa, OT-
BETCTBEHHOCTH 3a €T0 CYIh0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHME IYXOBHBIX IEHHOCTEN POCCUMCKOT0 HAPOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

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

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O MPUHATHUS LIEHHOCTENW CEMEUHOW KU3HU B COOTBETCTBUU C TPAJUIIU-
amMu HapoaoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAaHUE YMOIUOHAIBHOTO BO3/ICUCTBUSI )KUBOM MPUPOABI U €€ [ICHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJIbTYPbI 3J10POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

MOHMMAaHKE U peanu3alys 30pOBOT0 1 6e30macHOro oopasa >Ku3HU (340pO-
BOC MUTaHHUE, COOIIOICHUE TUTHEHUYECKUX TMPaBWJI U HOPM, cOATaHCUPOBAHHBIN
PEXUM 3aHSATUN U OTIbIXA, pEryJisipHasl PU3NYECcKasi aKTUBHOCTH), OEpEKHOTO, OT-
BETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (PU3MUYECKOMY H
IICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHUE LIEHHOCTHU MPaBUJI MHAUBUIYAIBHOTO M KOJUIEKTUBHOTO Oe3omnac-
HOT'O MOBEJICHUS B CUTYAlIUsIX, YTPOXKAIOIINX 30POBbIO U KU3HU JIFOJCH;

OCO3HAHHWE MOCIEACTBUN W HENMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AaKTUBHOW JESTEILHOCTH TEXHOJIOTHYECKOW M COLMAIBHOM
HaIPaBJICHHOCTHU, CIIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaMm MpophecCHOHANIBHON AESITENbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBHIOOp Oynymiel npodeccud M pealn30BBIBaTH COO-
CTBEHHbIE )KU3HECHHbIC ILJIAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHHUIO U CaMOOOPa30BaHUIO HA MPOTS-
’KCHUM BCEH JKU3HU,

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11€1eCO00pa3HOE OTHOUIEHUE K MPUPOIE KaK UCTOUYHUKY KH3-
HU Ha 3eMJIe, OCHOBE €€ CyIlIECTBOBaHUS;

MOBBIIICHUE YPOBHS AKOJOTHYECKON KYyJIbTYpbhl: TPHUOOPETEHHUE OMBITA TIIA-
HUPOBAHUS MOCTYIIKOB M OLIEHKH UX BO3MOXHBIX MOCTEACTBUM JJIsl OKpY KaroIen
Cpelibl;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh WCITOJIH30BaTh MPUOOpPETaeMble MPU U3YYCHUH OHOJIOTHH 3HA-
HUSL 1 YMEHUS MPU PEUIEHUHU MPOOJIEM, CBSI3aHHBIX C PAllMOHAJIBHBIM MPUPOIO-
M0JIb30BaHUEM (COOJIIO/IEHHE MpPaBUII MOBEJICHUS B MPUPOJE, HANPABICHHBIX Ha
COXpaHEHHE PaBHOBECHUS B IKOCUCTEMAX, OXpaHy BHUJIOB, 3KOCUCTEM, Onocdepsl);

AKTUBHOE HEIPUATUE JIECUCTBHUM, MPUHOCIIIUX BpPEI OKPYXKAIOLIECH HNPUPOJ-
HOW cpelie, YMEHHE MPOTHO3UPOBATh HEOJIArONMpUATHBIE SKOJIOTMYECKHUE MOCTE/-
CTBHUSI IPEANPUHUMAEMBIX ACHUCTBHUI U MPEIOTBPAILATh UX;



HaJIM4HE PA3BUTOIO 3KOJIOTMYECKOTO MBIIUICHUS, IKOJIOTHYECKON KYJIbTYpHI,
OMbITA JIESITEIIBHOCTU 3KOJIOTMYECKOW HAINpPaBIECHHOCTH, YMEHUS PYKOBOJCTBO-
BaTbCsl UMHU B IO3HABATEIbHOW, KOMMYHUKAaTUBHOM M COLMATIBHOW MPAKTHKE, T'O-
TOBHOCTH K yYaCTHIO B TIPAKTUYECKOM JESITEILHOCTU HKOJIOTHYECKON HarpaBlieH-
HOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPaKTHKW, OCHOBAHHOI'O Ha JIUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHUMAaHUE CelU(PUKA OMOJOTUH KaK HayKH, OCO3HAHUs €€ poyid B OpMU-
POBaHUU PALMOHAIBHOTO HAYYHOT'O MBILUICHUS, CO3IaHUN LEJIOCTHOIO IIPEICTaB-
JeHust 00 OKpY’KarollleM MUPE KaK O €AMHCTBE MPUPO/Ibl, YEIOBEKa U 0OIECTBA, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEN U pEUIEHUH MPOOJIEM COXpaHEHUs IMpu-
POJIHOTO PaBHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUU JJII COBPEMEHHOW LMBHIIM3ALINU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CTIOCOOHBIX peliaTh PeCypCHbIE MPOOJIEMbI Pa3BUTHS YeJIOBEUE-
CTBa, MOMCKA MyTEH BBIXOJA M3 TTOOATBHBIX 3KOJOTHMYECKUX MpoOJieM U obecrie-
YEHUsl MEepexoa K YCTOWYMBOMY pPa3BUTHIO, PAaLMOHAIBHOMY HCIOJb30BAaHUIO
IPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHJAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKUX 3HAHUU B LIEJSAX IMOBBI-
IICHUS OOIIEH KYJIbTYphI, €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, KaK COCTaBHOM 4a-
CTH (DYHKIIMOHAJIBHOM IPaMOTHOCTH OOy4Yaromuxcsi, GopMUpPyeMON IpH U3YUEHHUH
Oouosoruu;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJTydaeMble 3HAHMS JJISl aHAIM3a U 0ObsC-
HEHUS SIBJICHUN OKPYIKAIOLIET0 MUpPa U HPOUCXOAAIMX B HEM U3MEHEHUN, YMEHUE
nenatb 00OCHOBAHHbBIE 3aKJIIOUEHHSI HA OCHOBE HAYUYHBIX (DaKTOB U MMEIOIIUXCS
JAHHBIX C LEJbI0 MOJYYEHHS TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
peleHust npo6JieM B peajbHbIX )KU3HEHHBIX CUTYalINAX;

OCO3HAHHWE LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYILIECTBIISATH
MPOEKTHYIO U HCCIIEIOBATENBCKYIO JEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTHh K HEMPEPHIBHOMY O0pa30BaHUIO M caMOo0Opa3o-
BaHUIO, K aKTUBHOMY TOJyY€HHUIO HOBBIX 3HAHWN MO OMOJOTUU B COOTBETCTBHUH C
KU3HEHHBIMH MTOTPEOHOCTIMHU.

METANIPEAMETHBIE PE3YJIBTATBI



MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buonorus»
BKJIIOYAIOT: 3HaYUMbIE I (POPMUPOBAHUS MUPOBO33PEHUSI OOYHAIOIINXCS MEXK-
JTUCHUIUIMHAPHBIE (MEXKMPEIMETHBIC) OOIICHAYYHBIE MOHITHUS, OTpa)Xarollue Iie-
JIOCTHOCTh HAYYHOW KapTHUHBI MUpPa U CTIEIHU(PUKY METOJOB MTO3HAHUS, UCTIOIb3Yye-
MBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHUs, SBJICHUE, MPOLIECC, CUCTEMA,
Hay4HbIN (aKT, MPUHIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIeI0Ba-
HUeE, HAOI0ICHUE, U3MEPEHUE, DKCIIEPUMEHT U IPYTUX ), YHUBEPCAIbHbIC YUeOHbIE
nercTBus (MO3HABATENbHBIE, KOMMYHHKATUBHEIE, PETYJISTUBHBIC), 00ECIeUNBaI0-
e GpopmupoBanue GyHKIIMOHATBLHON IPaMOTHOCTH U COLIMAIBHOM KOMITETEHITUN
oOy4Jaronuxcsi, CrocOOHOCTh 00YYaIOIUXCSl UCIOJIb30BaTh OCBOCHHBIC MEXKIUC-
UTUTMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHbIC YUCOHBIC TCUCTBUS
B IMO3HABATEIIBHON U COUAIBHOM MTPAKTHUKE.

MertanpenMeTHbIE pe3yJIbTaThl OCBOCHUS MPOTPaMMbl CPEIHETO 00IIEero 00-
pa3oBaHUs JIOJKHBI OTPaXKaTh:

OBjiaieHne yHUBeEPCAJIbHBIMU Y4eOHbIMHU NMO3HABATEJIbHBIMH J1€liCTBH-
SIMU .

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUSI:

CaMOCTOATENBHO (GOPMYIMPOBATh M aKTyaJIU3UPOBaTh MpoOseMy, paccmar-
pUBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh 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);

ONpEeNENATh e ASSTEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX AOCTH-
YKEHHUSI, COOTHOCUTD PE3YJIbTAThl AEATEIBHOCTU C MOCTABICHHBIMU 1EISMU;

UCIIOJIb30BaTh OMOJIOTUYECKHUE MOHATUS JUIsl OOBsICHEHUS (DAKTOB U SIBJICHUIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHAYKTUBHBIC, IIYKTUBHbIE, 10 aHAJIO-
I'YH), BBISIBIISITH 3aKOHOMEPHOCTH U MMPOTUBOPEYMS B pACCMATPUBAEMBIX SIBJICHUSX,
(GhOpMyIMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTh CXEMHO-MOJICJIbHBIC CPEACTBA JJIsl MPEJCTABICHUS CYIIECTBEH-
HBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKkKe Mpo-
TUBOPEYHMI PA3HOTO POJA, BHISIBICHHBIX B Pa3IMYHBIX WH(GOPMAIIMOHHBIX HMCTOY-
HUKaXx;

pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

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



KOOPJMHHUPOBATH U BBINOJIHATH padOTy B YCIOBHSX PEAIBHOIO, BUPTYaJIbHO-
r0 U KOMOMHHUPOBAHHOT'O B3aUMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IE€Th HaBbIKaMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBBIKAMH pa3pelieHusi mpo0seM, CIIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSI-
TEJIbHOMY MOMCKY METOJOB PEIICHHS MPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3Iny-
HBIX METOJIOB ITI03HAHMS;

UCIIOJIB30BaTh PA3JINYHbIE BUJbI JACATENBHOCTH IO IOJYYEHHIO HOBOTO 3Ha-
HUSl, €T0 MHTEPIIPETAlMU, IPe0OPa30BaHUIO U PUMEHEHHUIO B Y4€OHBIX CUTYallu-
X, B TOM YHUCJIE MPU CO3JaHUU YUYEOHBIX U COLIMAIbHBIX MPOEKTOB;

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

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHBIE 3aJaud B 0Opa3oBaTENbHOM Jes-
TEJIbHOCTH U KU3HEHHBIX CUTYaLIHSX;

BBISIBJIAITh TPUYUHHO-CJIEJICTBEHHBIE CBSI3M M aKTYaJIM3UPOBATH 3a/1ayy, BbI-
JIBUTaTh THIOTE3Y €€ PEIICHHs], HAXOJUTh apryMEHTHI JJI JOKa3aTelIbCTBa CBOMX
YTBEPKJICHUM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILLICHHUS;

aHAJIM3UPOBATh MTOJYYEHHBIE B XOJ€E PEIICHMS 3a/aul pe3yJbTaThbl, KpUTHYE-
CKU OLICHMBATh MX JIOCTOBEPHOCTb, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBU-
AX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;
OCYILECTBIISITh LEJICHAIIPABICHHBIM MOUCK TMEpeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, NpEjlaraTb OPUTHMHAIBHBIE MOJIXOJbl M pELIEHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(pOpMaAIUu (TEKCTe y4eOHOTro
nocoOusl, HAyYHO-TIOMYJIAPHOM JIUTEpaType, OMOIOTUYECKUX CIIOBAPSIX U CIIPAaBOY-
HUKax, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B MIHTepHeTe), aHanu3upoBaTh UHGOpMa-
LU0 Pa3IUYHbIX BUAOB U (OPM MPEACTABICHUS, KPUTUYECKH OLEHUBATH €€ JI0-
CTOBEPHOCTb U HENIPOTUBOPEYUBOCTb;

(dbopMynupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABl MPU TOUCKE U
otOope Omosornueckor MHGOPMAIH, HEOOXOAMMOM JIsl BBHITOJTHEHHS YICOHBIX
3a/1ay;



NpUOOpeTaTh OMBIT MCHOJIB30BaHUS HUH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTH, COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCMOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOMPATh ONTUMAIBHYIO (OopMy TpencTaBiieHuss OUOIOTH-
yecKkoi uH@opManuu (CXeMbl, rpa@uKy, AUarpaMMbl, TaOJIMIbI, PUCYHKH U JpPY-
roe);

UCIIOJIb30BaTh HAYYHBIN A3BIK B KaYECTBE CPEACTBA MPHU padoTe ¢ OMosIoTUye-
CKoM uH(popMaleil: NpUMEHSITh XUMHUYECKHE, (PU3UYECKHUe U MaTeMaTHUYeCKHe
3HAKK W CUMBOJIBI, (opMyiibl, abOpeBUATYpY, HOMEHKIATYpPY, HCIOJIb30BaTh U
npeo0pa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIaJICTh HABbIKAMU PACIlO3HABAHUS U 3alUTHl HH(DOpMaLu, UHGOPMAIUOH-
HOI1 0€30MMaCHOCTH JTMYHOCTH.

OBJiaeHne yHUBEePCAIbHBIMIA KOMMYHHMKATHBHBIMH J1€/iCTBUSIMU:

1) o0mmenne:

OCYIIECTBIJISITh KOMMYHHMKAIIMHM BO BCeX chepax *KU3HU, aKTUBHO Y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU O CYIIECTBY OOCYXIaeMoi TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BHICKA3bIBaTh CYKJICHUSI OTHOCUTEJILHO BBIMOJHEHUS MpejiaraeMou 3a-
Jlayd, YYHUTHIBaTh HMHTEPECHl U COTJIACOBAHHOCTh MO3ULUM APYIMX YYACTHHKOB
JIAAJIoTa UK IUCKYCCUU);

pacrno3HaBaTh HEBepOaIbHbIE CPEJCTBA OOIICHHS, TOHUMATh 3HAYEHHUE COLM-
aJbHBIX 3HAKOB, MPEIANOCHUIOK BO3ZHUKHOBEHUS KOH(MIMKTHBIX CUTYallMid, yMEThb
CMSITYATh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUSs IPYTUX JIOJIEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesITeJIbHOCTh:

MOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHHUS TPYIIIOBBIX (DOPM B3aUMOJICUCTBUS MIPU PEIICHUN YyUeOHOM 3a71a4H;

BBIOMPATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBHIA C y4ETOM OOIIMX WH-
TEPECOB U BO3MOKHOCTEN KaXKJI0T0 YJIEHA KOJJIEKTHBA;

MIPUHUMAThH 11U COBMECTHOU JEATEIbHOCTU, OPTaHU30BbIBATh U KOOPIUHHU-
pOBaTh ACUCTBUS MO €€ NOCTUKEHUIO: COCTABJIATh IUIaH JIEUCTBUM, pacipenesTh
poJu ¢ y4€TOM MHEHUH YYaCTHUKOB, 00CYX IaTh pe3yIbTaThl COBMECTHOU PabOTHI,

OLIEHMBATh KAa4e€CTBO CBOETr0O BKJIA/Ja M KaXIOr0 YYaCTHMKA KOMaHIBI B 00-
U pe3yabTaT MO pa3pabOTaHHBIM KPUTEPHUSIM;



MpeiIaraTb HOBBIE MTPOEKTHI, OLICHUBATh UJIEU C NMO3UIUH HOBU3HbBI, OPUTH-
HAJIbBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATErMUECKOE MOBEICHUE B PA3IMYHBIX CUTYa-
USX, MPOSIBIISATh TBOPUECTBO U BOOOpaKEHHUE, ObITh HHUITUATUBHBIM.

OBJiaieHne YHUBEPCAJTbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranuzanms:

WCITOJI30BaTh OMOJIOTUYECKUAE 3HAHUS JJISl BBISIBIICHUS TPOOJIEM M UX pele-
HUS B )KU3HEHHBIX M YUYCOHBIX CUTYaIIMSIX;

BBIOMpPATh HA OCHOBE OMOJOTMYECKUX 3HAHUU 1IEJIEBBIE U CMBICIOBBIEC YCTa-
HOBKHU B CBOMX JICMCTBUSIX M MOCTYIKax [0 OTHOLICHUIO K KUBOU IIPUPOLE, CBOE-
MY 30POBBIO U 3J0POBbIO0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh MTO3HABATEIBHYIO JESITEIbHOCTD, BBISBIISITH
po0JIeMBbl, CTaBUTh U (HOpMYyIUpOBaThH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
JESTEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH PEIICHUS MPOOJIEMBbI C YIYETOM HMEIOLTUX-
Csl pECypcoOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOUTECHUIA;

JIaBaTh OLICHKY HOBBIM CHUTYaIlUsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pEIICHHE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (DOPMHUPOBAHUIO M MPOSIBICHUIO MIUPOKON IPYAUIINN B pa3-
HBIX 00JIaCTsIX 3HaHMM, TTOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYP-
HBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OILIEHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LETISIM;

BJIAJICTh HAaBBIKAMU TMO3HABATEIHHOU PEQIICKCUU KaK OCO3HAHUS COBepIIae-
MBIX JICICTBUH M MBICIMTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, HC-
M0JI30BaTh MPUEMBI pedIICKCUU ISl OIEHKU CHUTYallMu, BRIOOpa BEPHOTO pellie-
HUS,

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS MO UX CHU-
KECHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI JIPYTMX IPU aHAIU3€ PE3yJIbTATOB Jed-
TEJIbHOCTH;

3) mpuHsiTHE ce0sl U APYTUX:

MPUHUMATH Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTHI JIPYTUX IPU aHAJIHU3€ PE3YyIbTATOB €S-
TEJIbHOCTH;



IIPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OIIHOKHU;
pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeIOBeKa.

IHNPEAMETHBIE PE3YJIBTATDBI

[TpenmeTHble pe3ynbTarhl ocBoeHUs nmporpaMMbel COO no 6uonorun Ha 6a-
30BOM YpOBHE BKJIIOUAIOT crienuduueckue A yueOHoro npenmera «buomnorusp»
HAy4YHbIC 3HAHUSA, YMEHHUS U CHOCOOBI IEHCTBUI MO OCBOEHHUIO, HHTEPIPETALUU U
peoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYSHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUU B PAa3IMYHbIX y4E€OHBIX CHUTyalUsAX, & TaKKe€ B peajbHBIX
KU3HEHHBIX CUTYyallUsX, CBS3aHHBIX ¢ Omosoruedl. B nmporpamme nmpenmMeTHsie pe-
3yJIbTaThI IPEACTABIEHBI IO T0J1aM O0yUYEHUsI.

[IpenmeTHbIe pe3yNbTaThl OCBOCHHs yueOHoro mpeamera «buonorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

Cc()OPMUPOBAHHOCTbh 3HAHUNW O MECTE U POJIM OMOJOTHUH B CUCTEME HAy4YHOIO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MUPA U HAYYHOTO MHUPOBO33PEHUS, O BKIIAJE POCCUMCKUX U 3a-
pYOEXHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJOTWH, (PYHKIMOHAIBLHON IpaMoT-
HOCTH Y€JIOBEKa ISl peICHUS )KU3HEHHBIX 3a/1a4;

YMEHHME pPACKpbIBaTh COJAEpKaHHE OUOJIOTMYECKHX TEPMHMHOB M IOHSATHUM:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboau3M (OOMEH BEIISCTB M IMPEBPAIICHUE DHEP-
I'MH), TOMEOCTa3 (CaMOpEryJidlysl), YPOBHEBAasI OpraHU3alus *KUBBIX CHUCTEM, Ca-
MOBOCHPOU3BEACHUE (PEMPOIYKLIHSI), HACIEACTBEHHOCTh, U3MEHUYMBOCTh, POCT U
pa3BUTHE;

yYMEHHE H3J1araTb OUOJIOTMYECKHEe TEOpUH (KJIETOYHas, XpOMOCOMHasi, MyTa-
[IMOHHAS, [IEHTpaJIbHAs JOTMa MOJIEKYJIIpHOM Ouonoruu), 3akonsl (I'. Menaens, T.
Moprana, H. 1. BaBunoBa) u ydeHust (0 LeHTpaXx MHOro0Opa3usi U MPOUCXOXK/Ie-
HUS KyJnbTypHBIX pactenuil H. 1. BaBunoBa), onpenensiTe rpaHULbl UX PUMEHU-
MOCTH K )KUBBIM CUCTEMAaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHME YKUBBIX CHCTEM, INPOLIECCOB M SBJICHWI, OpraHu3alus U IMPOBEICHHE
OMOJIOTMYECKOTO AKCIEPUMEHTA, BBIJBUKEHUE THUIIOTE3bl, BBISIBICHUE 3aBHCHMO-
CTH MEXY UCCIEeNYEMbIMU BEIMYMHAMH, OOBSICHEHUE TIOJYUYECHHBIX PE3YJIbTaTOB,
VCITOJIb30BAHHBIX HAYUYHBIX MMOHSATUI, TEOPUH U 3aKOHOB, YMEHHE J€1aTh BBIBOJIBI
Ha OCHOBAHMH IOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE NPU3HAKM BUPYCOB, KJIETOK IIPOKapUOT H
IYKApUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MpO-
LIECCOB: OOMEHa BEIIECTB U MPEBPALLEHUS YHEPTUU B KJIETKE, (OTOCUHTE3A, IJIa-
CTHUYECKOTO U HHEPreTUYecKOro oOMeHa, XeMOCHHTE3a, MUT03a, Meil03a, OII0A0-
TBOPEHUS, Pa3MHOKEHH I, UHJIMBU1yaJIbHOTO Pa3BUTHs OpraHn3ma (OHTOTEHE3);



YMEHUE NPUMEHATH MOJTYYEHHbIE 3HAHUS JJI1 OOBSICHEHUS OMOJOTMYECKUX
IIPOLIECCOB W SIBJICHHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HH C LENbI0 00ecrieueHHs] 0€30IaCHOCTH CBOETO 3JI0POBbSI U 3/10POBbSI OKPY-
KAIOUIMX JIIOJEeH, COOMIOAEHHMsT HOPM TI'PaMOTHOTO TOBEJIEHUS B OKpYKaroIen
IPUPOJIHON cpezie, MOHMMaHUEe HEOOXOIMMOCTH HCIIOJIb30BAHUS JOCTUKEHUH CO-
BPEMEHHOW OMOJIOTUM U OMOTEXHOJOTHM ISl PalMOHAIBLHOIO MPUPOONOJIb30BA-
HUS;

YMEHHE peniaTh 3J€MEHTApHbIE TEHETUUECKHE 3aa4l HA MOHO- U JTUTUOPHI-
HOE CKpEIMBaHUE, CUECIUIEHHOE HACJIEJJOBAHHE, COCTABIISITh CXEMbl MOHOTMOPHI-
HOT'O CKpELIMBAHUsA IS NIPECKa3aHusl HACJIeI0BAHUs IPU3HAKOB Y OPTaHU3MOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOAATH
npaBuia npu padbote ¢ ydeOHbIM U Ja00paTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTUYECKU OLICHMBATh U MHTEPHPETUPOBATh MH(pOpMaLK0 Onoiio-
TMYECKOr0 COAEPKaHUs, BKIIOYAKOUIYIO IICEBJIOHAYYHbIC 3HAHUSA W3 Pa3IUYHBIX
MCTOYHHUKOB (CpeACTBAa MAaccoBOW HMH(OpMaLUU, HAYYHO-TIOIMYJSIpHbBIE MaTepHa-
JIb), STUYECKUE ACTIEKThl COBPEMEHHBIX HCCIIEIOBAHUNA B OMOJIOTHH, MEAMIIMHE,
OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBIC MTMCHMEHHBIE U YCTHBIE COOOIIEeHUs, 0000-
masi OMOJIOrMYecKyr0 MH(OPMALIMIO M3 HECKOJBKUX MCTOYHUKOB, FPaMOTHO 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
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAay4YHOM KapTHHBI MUPA U HAYYHOTO MUPOBO33pPEHHUS, O BKIIAJE POCCUICKUX U 3a-
pYOEKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE OMOJOTMHU, (PYHKIIMOHAJIBLHON TIpaMoT-
HOCTH Y€JIOBEKA ISl pELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA
BU/I, IONYJISALUS, TeHOGOH, IBOJIOLMS, ABMXKYIIUE CUIIbI ((PaKTOPBI) IBOIOLNUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
HKOCUCTEMA, MPOIYILIEHThI, KOHCYMEHTbI, PEAYLEHThI, IIENU MUTaHUSA, SKOJIOTHYE-
CKas mupamujia, OnoreoieHos, ouocdepa;

yYMEHHE H3j1araTh OMOJoruueckue Teopun (3BommonronHas teopus Y. Jlapsu-
Ha, CHHTETUYECKas TEOPHs SBOJIIOLMH ), 3aKOHBI U 3aKOHOMEPHOCTHU (3apObIILIEBO-
ro cxoactBa K. M. Bopa, uepenoBanus riaBHbIX HApaBJIECHUHN U MTyTeH 3BOJIIOLUU
A. H. CesepnioBa, yuenust o 6uochepe B. . Bepuaackoro), onpenensiTe rpaHUIIbI
UX MMPUMEHUMOCTH K )KMBBIM CUCTEMaM;

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



OMOJIOTMYECKOT0 SKCIEPUMEHTA, BBIIBHKEHHE TMIIOTE3bI, BBISBICHUE 3aBUCUMO-
CTH MEXY UCCIENYEMbIMU BEIMYMHAMH, OOBSICHEHUE MOIYYCHHBIX PE3YyJIbTATOB,
VCITOJIb30BAHHBIX HAYYHBIX MMOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BBIBOJIBI
Ha OCHOBAHHM IOJIyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACIATh CYLIECTBEHHBIEC IPU3HAKU CTPOCHUSI OMOJIOTMYECKUX 00b-
€KTOB: BUJOB, MONYJSLHNA, IPOAYLIEHTOB, KOHCYMEHTOB, PEIYyLEHTOB, OHOreolLe-
HO30B M JKOCHCTEM, OCOOEHHOCTH IPOIIECCOB: HACIEACTBEHHON W3MEHYHBOCTH,
€CTECTBEHHOTO O0TOOpa, BUA000pa30BaHUs, MPHUCIOCOOJIEHHOCTH OpPraHU3MOB,
JEHCTBUS 3KOJOTHYECKUX (PAaKTOPOB Ha OPraHU3MBbI, IEPEHOCA BEIIECTB U MOTOKA
DHEPIUU B 3KOCHCTEMAX, AHTPOIIOTEHHBIX U3MEHEHHI B IKOCUCTEMAX CBOEH MECT-
HOCTH, KPyTrOBOPOTA BEIIECTB U OMOT€OXMMHUYECKUX IIUKIIOB B Orocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB W SIBJICHUM, JUIS MPUHATHS NPAKTUYECKUX PEIICHUH B NOBCEIHEBHOMN
AKHU3HU C LeNblo o0ecriedeHnsi 0€30M1aCHOCTU CBOETO 3/I0POBbS U 3/10pPOBbs OKPY-
KAIOIIKX JIIOJEH, COONIOAEHUS HOPM TIPAMOTHOIO TMOBEACHHS B OKpPYXKaroIIEH
IPUPOAHON cpejie, MOHUMAaHHE HEOOXOJUMOCTH MCIOJIb30BaHUS JOCTHKEHUN CO-
BPEMEHHON OMOJIOTUH ISl pAlMOHAIBHOTO MPUPOIOTI0JIb30BaAHMUS;

YMEHHE pellaTh dJeMEHTapHble OMOJIOTMYECKUE 33Jaud, COCTABIISATH CXEMBI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUSA);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIATH
npaBuia npu padboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTUYECKU OLICHWBATh M MHTEPHPETUPOBATh MH(pOpMaLKO OnoJIo-
TMYECKOr0 COAEPKaHUs, BKIFOYAKOUIYIO IICEBJIOHAYYHbIE 3HAHUSA W3 Pa3IUYHBIX
UCTOYHUKOB (CpelcTBa MaccoBOM HMH(OpMAaIMM, HAyYHO-TIOMYJISpHbIE MaTepua-
Jbl), paccMaTpuBaTh TIJ00ANBHBIE SKOJOTMYECKHE MPOOIEMbl COBPEMEHHOCTH,
(bopMHpOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HULIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE M YCTHBIE COOOIIeHMSI, 0000-
masi OMOJIOrMYecKyr0 MH(OPMALIMIO M3 HECKOJBKUX HMCTOYHUKOB, FPAaMOTHO HC-
M0JIb30BaTh MOHSITUIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypchbl
bubnuoreka [{OK
1 broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P t https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH 0 https://m.edsoo.ru/7f41¢292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso00.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3MEHYMBOCTD 3 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.eds00.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.edso0.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
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https://m.edsoo.ru/7f41c292

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
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/7f41lcc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.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
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30BATEJIb-
HOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus, 10 xknacce/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u nip.;
ITon penakuueit [laceunuka B.B. AknmonepHoe o61iectBo «31aTenbeTBo
«IIpocBernienue»

* buonorwus, 11 knacc/ [laceunnk B.B., Kamenckwmii A.A., Pyomos A.M. u ap.;
ITon penaxkuueit [laceunuka B.B. AxkimonepHoe o611ectBo «31aTenbcTBO
«ITpocBenieHue»

o Cusornazor B.W. buonorus:. O6mas ouomnorus. 10 knacc. bazoBblii ypo-

BeHb: yueOHnK/ Cuorna3oB B.U., Aradonosa U.b., 3axaposa E.T.; mox
pen. MopsynoBa W.b. - 9-¢ uzn., crepeorun. - M.: I[Ipocsemenue/Ipoda,

2020r.-256c.

METOANYECKHUE MATEPUAJIBI JIJISA YUUTEJIA
1. CuBornazos, AradponoBa, Mumakopa: O6mias 6uonorus. 10 kiacc.
2. Metonnueckoe nmocodue K yueOHuky B. CuBormmazosa u ap.: nox pea. Cru-

punonona H.IO. - M. IIpocsemenue/Ipoda - 208c.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://m.edsoo.ru/7f41¢c292



