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INOACHUTEJIBHAS 3AIINCKA

[Ipn pa3paboTke nporpaMMbl MO OHOJOTMU TEOPETUUYECKYID OCHOBY MJIs
OIpeNeeHUs] MOAXOJ0B K (DOPMUPOBAHUIO COJAEPXKAHUSA Y4EOHOro IpeaMeTa
«buonorus» cocraBmwim: KoHuenryaiaeHele nonoxeHus DI'OC  COO o
B3aMMOOOYCIIOBIIEGHHOCTH LI, cojepXkaHus, pe3yidbTaToB OOydeHus u
TpeOOBaHU K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX IEIIX U
OPUHIIMIAX, XapaKTEePHU3YIOUIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpPEIHErO
obmiero oOpaszoBanusi B Poccuiickoit ®enepamuu, a TakkKe TOJOXKEHHUS O
cnenuuke OMOJIOruu, €€ 3HaUeHUH B TTO3HAHUU >KMBOW MPUPOJBI U 0OeCTIeueHun
CYLIECTBOBAHUS 4eJOBEeYeCKOro obmiectBa. COrIacHO Ha3BaHHBIM IMOJIOKEHUSM,
OTpeziesIeHbl OCHOBHbBIE (DYHKIIMH MPOTrpaMMbl 0 OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma 1o Ouonorun Aa€T MpeAcTaBiIeHUE O Melsix, 00 oOien
CTpaTeruu OOy4YeHHs, BOCIUTAHUS W pa3BUTHUA OOYYAIOIIMXCA CPEACTBAMHU
yueOHoro mpenmera «buonorusi», ompenenser o00s3aTeIbHOE MPEIMETHOE
COJIEp)KaHHE, €ro CTPYKTYypy, pacopeleseHue [0 paslellaM U Temawm,
PEKOMEHYEMYIO TTOCIIEIOBATEIbHOCTh U3YYEHHUSI YUYEOHOro MaTepuaia ¢ yu4éToMm
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH OOpPa30oBaTEIbHOIO
Mpoiiecca, BO3pACTHBIX 0COOEHHOCTEN 00yUJaroIIuXcsl.

B nmnporpamMe 1o OHOJOTMM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAMpPEAMETHBIM W TPEAMETHBIM Pe3yJIbTaTaM
o0ydeHus B (HOPMUPOBAHWM OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHLHOMN
NeSTEeNbHOCTH/Y4eOHBIX JCHCTBUN OOYYaIOIIUXCS IO OCBOCHHUIO COJIEP)KAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme o 6uonoruun (10—11 xmaccel, 6a30BbI ypOBEHB) peaii30BaH
NPUHIUI TPEEMCTBEHHOCTH B HM3yUYE€HUW OWOJOTHH, Onarojaps dYeMmy B HEl
IPOCMATPUBAETCS HAMPABIIEHHOCTh HA pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopMUpOBaHHMEM  €CTECTBEHHO-HAyYHOIO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpUEHTAIMHN JIMYHOCTH, IKOJIOTHYECKOT0 MBIIIUICHHS, TPECTABIECHUNA O 3J0POBOM
oOpa3ze XU3HH M OEpeKHbIM OTHOIIEHHEM K OKpYXKalolled MPUPOIHON cpene.
[ToaTOMy Hapsiy ¢ U3ydyeHHUEM OOLIEOMOIOTHUYECKUX TEOPHi, a TaKkKe 3HAHHWM O
CTPOCHHUU >KUBBIX CUCTEM Pa3HOTO PaHra U CYHITHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOLECCOB B MporpamMMe Mo OMOJIOTMH Y/IeJIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUM B TTOBCEHEBHOM KU3HU JJI PEIICHUS TPUKIAIHBIX 33]a4, B
TOM 4YHclie: MPO(UIAKTUKN HACJEJICTBEHHBIX 3a00JICBAHUN YEJIOBEKA, MEIHMKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS HKOJIOTHYECKHU
1enecoo0pa3Horo MOBEAEHUS B OKPYXKAIOIIEW MPUPOJHON cpele, aHalu3a
BJIIMSTHUSL XO3SIICTBEHHOM NIEATETLHOCTH YEJIOBEKa Ha COCTOSHUE MPUPOAHBIX U
MCKYCCTBEHHBIX DKOCHCTEM. Y CWJICHHE BHUMAHUS K MPUKIIATHON HAMPABICHHOCTH
yueOHoro npeamera «buonorus» mpoaMKTOBAaHO HEOOXOAMMOCTBIO OOecreyeHus



YCIIOBUM JIJIsl PEIlICHUs OJHOM M3 aKTyalbHBIX 3a7a4 HIKOJIHHOTO OMOJIOTMYECKOro
oOpa3oBaHus, KOTOpass MpeAnoiaraeT QopMupoBaHue y oOydarolmuxcs
CIIOCOOHOCTH  aJlaliTUPOBAThC K M3MEHEHUSM JUHAMUYHO pPa3BUBAOLIETrOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHe cpeaHero oOuiero oOpa3oBaHHUsS 3aHUMAET BaXKHOE
mecto. OHa obecnieunBaeT (HOpMUPOBAHHE y OOYYAIOIIUXCS TMPEACTABICHHUN O
HAYYHON KapTHHE MHpPA, pacHIUpsieT W 0000IIaeT 3HaHUS O KUBOW MpHUpoje, e
OTJINYWTENbHBIX TPU3HAKAX — YPOBHEBOW OpraHM3alld W DBOJIIOLMUHU, CO3AAET
yCIOBHUSL  JJsi: TIO3HAHMS  3aKOHOB  KMBOM  mpuponabl, (OpMUPOBaHUs
(YHKIIMOHAIBHOM TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOr0 M 0Oe3omacHoro ooOpasza
KU3HH, IKOJIOTMYECKOr0 MBIIIEHUS, [IEHHOCTHOIO OTHOLIEHUS K KMBOW IIPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMONIOTHsI UMEET TaKKe JUIsl pellIeHUs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeaHero  oomero  oOpa3oBaHUs,  COLUANM3ALNUU
oOyuaromuxcs. M3ydenune O6uonoruud odecrneunBaeT ycioBUs Uisi (popMUpOBaHUS
MHTEUIEKTYaJbHbIX, KOMMYHUKAI[MOHHBIX W HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET WHTETpalli OMOJOTHYECKUX 3HAHUU C
IPEJCTABJICHUSAMHU U3 APYrUX y4e€OHBIX MPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMUU
n reorpadun. Ha3BaHHbBIE MOJOKEHUS O MpEIHA3HAYCHHH Y4eOHOro mpenMera
«buonorus» cocraBUIM OCHOBY Ui ONpEAENICHUs MOAXOAOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €ro COAEpX aHus, MPEACTABICHHOIO B IporpaMMme IO
Oouomorumu.

Ot60p comepxkanusi yueOHoro mpenmera «buonorus» Ha 0a30BOM ypoBHE
OCYHIECTBJIEH C MO3UMUUNA KYyJIbTYpOCOOOPa3HOIO MOJXO0Aa, B COOTBETCTBUHU C
KOTOPBIM OOydJaromuecs AOKHBI OCBOUTh 3HAHUS M YMEHHUS, 3HAUMMBbIC IS
dbopmupoBaHuss 0OIIEH KYJIbTYphl, OINPEICTAIONINE aJCKBAaTHOE TIOBEICHUE
YeJIOBEKa B OKPYKAIOIIEH MPUPOJAHON cpene, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HH M TPAKTHIECKOW AesTenbHOCTH. Ocoboe MeCTO B ITOM CHCTeME 3HAaHWU
3aHMMAIOT 3JIEMEHTHI COJIEPKAHUS, KOTOPBIE CIYXKaT OCHOBOM Aj1s1 (hOPMUPOBAHUS
MPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAy4HOM KapTUHE Mupa U
[EHHOCTHBIX  OpPUEHTAlMAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUH
OHMOIOrMYecKoro oOpa3oBaHus.

CTpyKTypupOoBaHHE COJEpXKaHUs Y4YeOHOro marepuaja B MpPOrpaMMe IO
OMOJIOrMHM OCYHIECTBICHO C YYETOM MPUOPUTETHOIO 3HAYEHHUS 3HAHUM 00
OTIIMYUTENBHBIX OCOOEHHOCTSIX KUBOM MPHUPOJIBI, O €€ YPOBHEBOM OpraHU3alMy U
ABOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKTYpe yueOHOro npeamera «buomorus»
BBIJICJIEHBI CIEAYIOIINE coAepkKaTelabHble TMHUU: «bronorus kak Hayka. Metozsl
Hay4yHOro mno3Hanus», «Kierka kak Ouosiornueckass cucremay», «OpraHusm Kak



Oouonoruyeckas cucremay», «CuctemMa U MHOroo0pasue OpPraHUYECKOro MHUpPay,
«OBOJIOLHNS KUBOU MPUPOIBD», « IKOCUCTEMBI U MPUCYITUE UM 3aKOHOMEPHOCTI.

Lens wm3ydyenuss yueOHoro mnpenmera «buonmorusi» Ha 0a30BOM YpOBHE —
OBJIQJICHUE  OOYYAIOIIUMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJIHHOM
OpraHu3alliyl S>KUBBIX CHCTEM pPA3HOr0 paHra U NPUOOPETEHHE YMEHUM
UCIOJIb30BaTh 3TH 3HAHUS MJIsi TPAMOTHBIX JEHCTBUN B OTHOIICHUH OOBEKTOB
YKUBOM TPUPOJIBI M PEIICHUS PA3TMYHBIX )KU3HEHHBIX TIPOOJIEM.

JocTrxenue 1enu u3ydeHus: yueoHoro mnpeamera «buosorus» Ha 0a30BoM
ypoBHE 00€CTIeYnBaETCS PEIICHUEM CIISYIONTUX 3a/1a4:

OCBOCHHE OOYYaIOIIMMUCS CHUCTEMBl 3HAHUW O OHMOJIOTHYECKUX TEOPHSIX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MPaBUJIax, CIyXalluX OCHOBOM
st GOpMUPOBAHMS TIPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METOJIax HAyYHOTO MO3HAHUs, CTPOCHUU, MHOTO00Opa3Uu U OCOOECHHOCTSX MKUBBIX
CUCTEM Pa3HOr0 YPOBHS OPraHU3alNM, BBIIAIOUIUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCJIEIOBAaHUAX B OMOJIOTUY;

dbopMupoBaHUE y OOYYAIOIIMUXCS IO3HABATEIbHBIX, WHTCIUICKTYyaJbHBIX W
TBOPYECKHX CIOCOOHOCTEH B MpoIlecce aHaM3a JaHHBIX O TMYTSAX PAa3BUTHS B
OMOJIOTUM HAYYHBIX B3IVIAJIOB, UJCH M MOAXOJOB K U3YYCHHIO JKUBBIX CHCTEM
Pa3HOTr0 YPOBHS OpraHU3allNY;

CTAaHOBJICHHE Yy OOydJammmxcs oOmed KyJIbTypbl, (YHKIHOHATHHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUU OOBSCHSATH U OIICHUBATH SIBJICHUSI OKPYXKAIOIIEro
MHpa KUBOW MPUPOJIBI HA OCHOBAHUM 3HAHUM M OIbITA, MOJYYEHHBIX IpU
U3y4eHUU OUOJIOTHH;

dbopmupoBaHue y oOydYaromMXCsli YMEHHH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHWWA B TMPAKTUYECKOW JCSITEIILHOCTH YENIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI U arpOOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOSKIEHHOCTH B BO3MOKHOCTU ITO3HAHUS YEIOBEKOM >KHBOU
MIPUPOIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K HEM, COOTIOIEHUS STUYECKHUX
HOPM TP MPOBEACHUU OMOJOTHYECKUX UCCIEIOBAHU;

OCO3HAHHE IICHHOCTH OWOJIOTUYECKHX 3HAHWH I TIOBBIIICHUS YPOBHS
AKOJIOTMYECKON KYIbTYPbI, 411 (OPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUW U YMEHUM B MOBCEIHEBHOW KU3HU IS
OLICHKH TOCJICJICTBUI CBOEH AESATEIHLHOCTH M0 OTHOIICHUIO K OKPYXaIoIIeH cpeje,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME U COONOCHUE Mep MNPOPUIAKTUKU
3a00JIEBaHMIA.

B cucreme cpemnero obmero oOpaszoBanusi «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBJISIETCS OOSI3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOJSAIIMM B
cocTaB MpeaMeTHOM 00s1acTu «EcTecTBEeHHO-HAYYHBIE TPEIMETHI.



Jnst uzydenust Ouonoruu Ha 6a30BOM YpOBHE CPEJIHET0 00IIero 00pa3oBaHuUs
orBoauTcsi 68 yacoB: B 10 kiacce — 34 yvaca (1 gac B Hegemo), B 11 kimacce — 34
yaca (1 gac B Heemo).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBs3b OMOJIOTHUU C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JIPYTMMHU €CTECTBEHHBIMU HayKamH, (uiocopueil, ITUKOM, ICTETUKON U MPaBOM.
Ponp Ouonoruu B (HOpMHUPOBAHUM COBPEMEHHOM HAyYHOM KapTUHBI MHpA.
Cucrema OMOIOTUYECKUX HAYK.

Metoabl mO3HAHUS KUBOU MPUPOIBI (HAOTIOIEHHUE, DKCIIEPUMEHT, ONMCaHUE,
U3MepeHue, Kiaccuukaus, MOJCIUPOBAHNE, CTAaTUCTUYECKas 00padoTKa
JTAHHBIX).

JlemoHcTpanum:

IToprpetsr: Y. lapsun, I'. Menaens, H. K. Komenos, Ix. Yorcon nu ®@. Kpuk.

TaOnuiet u cxembl: «MeToIbl TO3HAHUS KUBON TPUPOIBD).

JlaGopaTopHble U NpakTH4Yeckue padoThbl:

[Ipaktuueckas pabora Ne 1. «lcmonp3oBaHue pazIUYHBIX METOJIOB MPH
M3y4EHUU OMOJOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEeMbI U UX OPTraHU3ALMSL.

Kusbie cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouosoruu. Otnudyue
YKUBBIX CUCTEM OT HEOPraHUYECKOW MPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pazHOooOpasue. Y POBHU OpraHU3aluu OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIM, MOMYJIAIMOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOreolIeHOTUUECKHUI ), OnochepHbIil.

JlemoHcTpanum:

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKHU KU3HUY», «YPOBHHU OpraHU3aIUU
YKABOU IIPUPOJIBD».

O6opynoBanue: Mmojiens Mosekyisl JJHK.

Tema 3. XuMH4eCKHH COCTAB U CTPOCHHUE KJIETKH.

XUMHYECKUN COCTaB KJIETKU. XHWMHUYECKHUE DJIEMEHTBI: MaKpPOIJIEMEHTBHI,
MHUKpPO3JIEMEHTHL. BoJla 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIIUM BOABl W MHUHEpPAIBbHBIX BelecTB B kieTke. llomnepxanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB U crpoeHure OeaKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3amennmMble 1 3aMEHUMBIE AMHUHOKHUCIIOTBL. AMUHOKUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKYNIbl (TMEepBUYHAsl, BTOPUYHAs, TpPETUYHAS U
YEeTBEPTUYHAA CTPYKTypa). XHUMHYECKHME CBOWCTBa OenkoB. buonornueckue
GbyHKIIMN OENKOB.



@depMeHTBl — OuWojormyeckue KarainuzaTopbl. CTpoeHHe (pepMeHTa:
aKTUBHBIM 1EHTp, cyOcTpatHas crneunduyHocth. KodepmeHnTsl. ButamuHsbl
OTnuuust pepMEHTOB OT HEOPTAHUUYECKUX KaTaJIu3aTOPOB.

VYrneBonpl: MoOHOcaxapuabl  (Tr0oKo3a, pubo3a M J1€30KCUpub03a),
nucaxapuibl  (caxaposa, JIAaKTO3a) U MOJucaxapuabl (Kpaxmal, TJIMKOTEH,
[eJUTI0103a). bruosornueckue pyHKIUM yTriaeBOIOB.

Jlunuaer:  Tpurmunepunbl, Gochomunuasl, crepouabl. [ uapoduibHO-
rupopoOHbIe  cBoMcTBa. buonormyeckue ¢GyHkuuu sunuaoB. CpaBHEHUE
YIJI€BOJIOB, OCJIKOB U JIMIHJIOB KaK HCTOYHUKOB YHEPTUH.

Hyxnennossie kucnorel: JIHK wu PHK. Hykneoruasr — MoOHOMEpHI
HykjaenHoBbIX KucnoT. Ctpoenue u ¢yakiuu JJHK. Crpoenne un dynxkuun PHK.
Bunst PHK. AT®: ctpoenune u pyHKImH.

[uronorusa — Hayka o kieTke. Kilerounast Teopusi — mpuMep B3auMOJAECHCTBUS
uaer u pakToB B HAYYHOM MO3HAHUH. METO/IbI U3yUECHHS KIETKH.

Knerka kak 1enoctHass »uBasg cucrema. OOmMe MNpU3HAKU KIIETOK:
3aMKHyTas HapyxHas memOpana, moiyiekyisl JIHK kak reHernmueckuil ammapar,
CUCTEMA CUHTE3a OelIKa.

Tunbl KJ€TOK: SyKapuOTHYecKas M mpokapuoTuueckas. OCOOEHHOCTH
CTpPOEHHUSI IPOKapUOTHUECKON KieTku. KierouHas creHka Oakrepuil. CtpoeHue
JYKapHUOTUYECKON KIETKM. (OCHOBHBIE OTJIMYUS PACTUTEIBHOM, MXWUBOTHOW U
IpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, MIIMKOKAIMKC, UX
¢byukiuu. [Tnazmarnyueckas memOpana, e€ cBoiicTBa u pynkuuu. lluronnazma u eé
opranouabl. OnHoMemOpanHbie opraHouabl kieTku: OIIC, ammapat ['ombmxw,
an30coMbl. [1oryaBTOHOMHBIE OpPraHOMABl KIETKH: MHUTOXOHAPHUH, IJIACTHUJBI.
[Ipoucxoxxaenne MUTOXOHIApUN W Tactua. Buawsl mmactun. HememOpanHbIe
OpPraHOWJbl KJIETKUA: PUOOCOMBI, KJIETOYHBIM LEHTP, LEHTPUOIU, PECHUYKH,
KIyTuKU. QyHKIUY OPraHOMAOB KJIETKH. BKiroueHus.

SAnpo — perynsTopHbii 1eHTp kieTkd. CTpoeHue siapa: sepHas 000JIouKa,
KapHoIlIa3Ma, XpOMaTHH, SAPBIIKO. XPOMOCOMBI.

TpaHCHOpT BEIIECTB B KIIETKE.

JleMoHCcTpanum:

IToptpersl: A. JleBenryk, P. I'yk, T. llIsann, M. IlIneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankius, K. M. bap.

[narpammsel:  «PacripeneneHue XMMHYECKHX JJIEMEHTOB B HEXHBOU
npupone», «Pacrpenenenue XUMUYECKUX 2JIEMEHTOB B )KMBOU IIPUPOLIE».

Tabmuuer u cxembl: «llepuonuueckas TabiMlia XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHune MoJIeKyJIibl BOJbI», «brnocunTes 6enkay, «CTpoeHre MOJIEKyYIbl OenKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kuciaotel. JJHK», «CTtpoeHne monekysbi



AT®», «CTpoeHHE 3yKapUOTHUECKON KIETKN», «CTPOCHUE KUBOTHOM KIIETKN,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHME NPOKAPUOTUUYECKOU KIIETKNY,
«CTtpoeHue sazipa KIETKN», «Y TIeBOaAbD, «JIunuasn.

OOopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYIOBaHUE [UIsl IPOBEACHUS
HAOJIIOICHUM, W3MEPEHUM, HSKCIEPUMEHTOB, MUKPONPENAPAThl PACTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATLHBIX KIIETOK.

JlaGopaTopHble M IpaKkTU4ecKne padoThbI:

Jlaboparopnass pabora No 1. «M3ydyeHue KaTaIUTUYECKOH aKTUBHOCTHU
dbepMeHTOB (Ha TpUMEpPEe aMUJIa3bl WA KaTalla3bl).

Jlaboparopnasi pabora Ne 2. «l3yueHuwe CTpPOCHHS KIETOK PAaCTCHUH,
KUBOTHBIX M OAaKTEpHil MOJ] MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTpernapaTax U X
OIHCAHHE.

Tema 4. ’KusHe1eATeIbHOCTD KJICTKH.

OOmeH BemiecTB, WM MeTaboMU3M. AcCUMIITANNS (TJIACTUYECKUN OOMEH) U
JTUCCUMUJIISIUSA (SHEPreTuueckrii oOMeH) — JBE€ CTOPOHBI €JIMHOr0 IIpolecca
MeTtabonu3ma. Ponb 3aKOHOB COXpaHEHHUS BELIECTB M JHEPrUM B MOHUMAaHHUH
MeTabonu3ma.

Tunsl oOMeHa BerecTB: aBTOTPO(dHBIN U reTepoTpodHbIi. Ponb depmeHTOB
B OOMEHE BEILIECTB U MPEBPAILICHUH SHEPTHH B KIIETKE.

®orocunte3. CperoBass u TemHOBas (a3pl  ¢orocuHTe3a. Peakiuu
dbotocunTesa. IPppekTuBHOCTL PoTOoCcUHTE3a. 3HAUCHUE (HOTOCUHTE3A JJISl )KU3HU
Ha 3emJie. BnusHue ycnoBuil cpeapl Ha POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UpYIolue OakTepru. 3HAaUeHHEe XEeMOCHHTE3a IS
KU3HU Ha 3emIie.

OHepreTuueckuii oOMeH B kJeTke. PaciiernieHue BellecTB, BbIACIEHUE U
aKKyMyJIMpPOBaHHWE OJHEPrUM B KIJIETKE. OTambl JHEPreTUYecKoro oOMeHa.
I'mukomus. bpoxxenne m ero Buuabl. KucinopomHoe OKHMCIIEHHE, WM KIETOYHOE
JIbIXaHHE. OkucIuTeNnbHOE dbochopunpoBaHue. D¢ HEeKTUBHOCTH
SHEPreTUYecKoro oOMeHa.

Peakniun wmatpuyHoro cuHrte3a. I'enernueckas uHpopmanus wu JIHK.
Peanuzanus renernyeckoil mHpoOpManuu B KieTKe. ['eHeTWYecKuit KOJ U €ro
cBoiicTBa. Tpanckpunuua — marpuunblii cuate3 PHK. Tpancnsuus — OuocuHTes
Oenka. Otambl TpaHchsuuu. KoaupoBaHue aMuHOKHUCIOT. Ponb pubocom B
OuocuHTe3e Oenka.

Hexnerounsie Gopmbl xku3au — Bupycel. Ucropus otkpsitus Bupycos (. W.
NBanoBckuit). OCOOEHHOCTHM CTPOEHUST M JKM3HEHHOTO IIMKJIAa BHPYCOB.
bakrepuodarun. bonesnu pacteHui, KUBOTHBIX U YEJIOBEKA, BbBI3bIBAEMbBIC
Bupycamu. Bupyc ummynonedunmra genoseka (BUY) — BozOyaurens CIIM/]a.



OOpatHass ~ TpaHCKpuUIIMsA, peBepraza W uHTerpaza.  llpodwunaktuka
pacipocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUN.

JlemoHcTpanum:

[Toprpetsl: H. K. Konsuos, 1. Y. BanoBckuii, K. A. TuMupsses.

Tabmuupl 1 cxembl: «Tunbl nuTanusy, «Metadomuzm», «MUTOXOHIPUY,
«HepreTudeckuii oomen», «Xioporacty, «®orocunres», «Crpoenue JHK»,
«Ctpoenue u PyHKIIMOHUpPOBaHUE reHay, «Cunre3 0enka», «['eHeTHuecKuit Koy,
«Bupyce», «bakrepuodarn», «CtpoeHue u xu3HeHHbI 1ukia Bupyca CIIN/a,
Oakrepuodaray, «Permmukamms JJTHK».

O6opynoBanue: moaenu-anmmkanuu «Yasoenue JIHK u TpaHCKpumnusy,
«buocunres 6enkay, «CTpoeHue KIETKI», Mojelb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHIUBUAYAJIBbHOE Pa3BUTHE OPraHU3MOB.

KrneTrouHbii UK, WM >KU3HEHHBIM LUK KieTku. WuTepdaza m MHUTO3.
[Iponeccrl, mporekawomue B uHTepdasze. Pernumkanus — peakuuss MaTpUIHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL.
JluniouaHBIA W TalJIOWIHBIA ~ XPOMOCOMHBIE ~ HaOOpbl.  XPOMATHIBI.
[uTonornyeckue OCHOBBI PAa3MHOXKEHUS U HUHAUBUIYAIBHOTO  Pa3BUTHUSA
OpPraHU3MOB.

[enenue knerkm — muto3. Cragum murosa. [Iponeccel, mpoucxoasmme Ha
Pa3HbBIX CTAAUAX MUTO3a. BUONIOrnyecKuii CMbICT MUTO3A.

[IporpammupyemMas ruGenb KIETKH — anomnTo3.

®opmMbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecrojioe U nosioBoe. Bunpl Oecnonoro
Pa3MHOKEHMS: JEJIEHUE HaJBOE, ITOYKOBAHME OJHO- M MHOIOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKyCCTBEHHOE KIIOHUPOBAaHUE
OpPraHU3MOB, €r0 3HAYECHUE JUISI CEJIEKIINH.

[TonoBoe pa3sMHOXKEHHUE, €ro OTINYHUS OT OECIONOrO.

Meiio3. Craguu meiosza. Ilpouecchl, mpoucxoasdme Ha CTaausx Menosa.
IloBenenne xpomocom B Menose. KpoccuHrosep. buosmormdecknii cMbICa U
3HAYEHUE MEeno3a.

["'ameroreHe3 — mnpouecc 00pa3oBaHUS MOJOBBIX KIETOK Yy YKUBOTHBIX.
[TonoBblie kene3bl: CEMEHHUKU W SMYHUKUA. OOpa3oBaHUE W Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMeT (CIepMaTo30MM, SIMIEKIETKa) — CIHEepPMaTOreHe3 M OBOIEHE3.
OcoOeHHOCTH CTpOEHHS SUIEKIETOK M crepMaTo30ouoB. OIIOA0TBOPEHHE.
[Taprenorenes.

NunuBuayanbHoe  pa3BUTHE (OHTOTE€HE3). OMOpPHOHAIBHOE  Ppa3BUTHE
(omOpuorenes). Jrarbl SMOPUOHATIHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOiieHre, racTpyiisauus, opraHoreHes. IloctamOpuonaibHOE pa3zBuTHE. THIBI
NOCTAMOPHUOHANILHOTO PAa3BUTHUA: MpsAMOE, HenpsMoe (JIMYuHOuYHOeE). Bimsnue



Cpellbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct m pasButne pacteHuil. OHTOrE€HE3 LBETKOBOI'O PACTEHUs: CTPOCHHE
CEMEHH, CTAIUU PA3BUTHUS.

JlemoHcTpanum:

Tabmuer u  cxembl: «@DOpMBI Pa3MHOXKEHUSI OPraHu3MoB», «JIBoifHOE
OIUIOAOTBOPEHUE Yy LBETKOBBIX pacTeHHi», «BereraTuBHOE pa3MHOKEHHE
pactenuity, «Jlenenue kierku Oaktepuit», «CTpOeHUE TMOJOBBIX KIIETOK,
«Ctpoenune xpomocoMbl», «Knerounbiit mukmy, «Permukanus JTHK», «Mwutosy,
«Menoszy», «IIpsmoe u HenpsiMoe pa3BUTHE», «['aMeToreHe3 y MIIEKOIUTAOIIUX U
4yenoBeKa», «OCHOBHBIE CTaJIUH OHTOTCHE3A.

ObopynoBanue: MHKPOCKOTI, MUKPOITPENapaThl «CriepMaTo30uibl
MJIEKOITUTAOIIErO», «Slilekierka miuekonurarouero», «KapuoknHes B KieTkax
KOpElIKa JyKa», MarHuTHas MoJieNib-anmuiuKanus «Jlenenue KIeTku», Mojelb
JIHK, monens meTadha3HOM XPOMOCOMBI.

JlaGopaTopHble M IpakTU4YecKne padoThI:

JlabGoparopnass pabora Ne 3. «HaOmiomenwe MuTOo3a B KIETKAaX KOHYHMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOIIpEnapaTax».

JlaGoparopnasi pabora Ne 4. «M3ydeHue CTpoOeHHUsI TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacjienCTBEHHOCTb U M3MEHYMBOCTH OPraHHU3MOB.

IIpenmer u 3amaun reHetuky. Mictopus pasButus reHeTUKU. Ponb nuronorun
U OMOpPUOJIOTMH B CTAHOBJICHUU TEHETHUKU. BKiam poccHiiCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToabl TEeHETUKU (TMOPHUI0IOrHYEeCcKui,
IUTOTCHETUYECKUI, MOJICKYISIPHO-TeHETUUECKUii). (OCHOBHBIE T'€HETUYECKHUE
noHATHs. ['eHeTu4YecKkasi CHMBOJIMKA, UCIIOJIb3yeMas B CXeMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEJIOBAHUSI MPU3HAKOB, ycTaHOBJEHHbIE . Menaenem.
MoHorubpuiHOE CKpelIMBaHWe. 3aKOH eAMHO0-00pa3usi THUOPHUIOB TIEPBOTO
nokosneHus. [lpaBuno 1OMHUHMpOBaHMS. 3aKOH pACIICIUICHUS IPU3HAKOB.
['mnoresa ynctorel ramet. 11oIHOE ¥ HEMOTHOE JOMUHUPOBAHUE.

JurnbpuaHoe  cKpeuuBaHuWe. 3aKOH  HE3aBUCHUMOIO  HAaCIEJIOBaHUS
MpU3HAKoB.  [luToreHernueckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBAHUSI.
AHanusupyroniee CKpemmnBanue. Fcnonb30BaHne aHATU3UPYIOMIETO CKPEIINBAHUS
JUTSL OTIpeIeTICHUsI TeHOTHUIIa OCOOU.

CuemieHHoe  HacienoBaHue npu3zHakoB. Pabora T. Moprana 1o
CUEIJIECHHOMY HacJIeJOBaHUIO TeHOB. HapyllleHne clenieHus reHoB B pe3yJibTaTe
KPOCCHUHIOBEpA.

XpoMOCOMHas TEOpHUs HACTEICTBEHHOCTH. | €HETUUECKHUE KAPTHI.



['eneTnka mosa. XpoOMOCOMHOE OIPENEICHUE MO0JIa. AYTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OoMorameTHble U TreTeporameTrHbie oOpraHusMbl. HacnegoBaHue
MIPU3HAKOB, CLHEIUICHHBIX C IIOJIOM.

N3meHunBOoCTh. BUABI N3MEHUMBOCTU: HEHACIIEACTBEHHAS U HACIIEICTBCHHAS.
Pons cpeabl B HEHACIHEACTBEHHOW  M3MEHYMBOCTH. XapakTepucTukKa
MoAU(UKAITMOHHON M3MEHUYMBOCTH. BapuarimoHHBIN psa 1 BapralliOHHAas KpUBasl.
Hopma peakunu npusnaka. KonuuecTBEHHbIE M KauYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBolCcTBa MOIU(PUKAITMOHHON N3MEHYMBOCTH.

HacnencrBenHnasi, wiM TeHOTUNHMYECKas, W3MEHYMBOCTh. KoMOWHaTHBHAs
U3MEHUMBOCTh. Meio3 W TMOoNoBOM mpolecc — OCHOBAa KOMOWHATUBHOM
M3MEHUYMBOCTU. MyTanrioHHass M3MEeHUYHBOCTh. Kiaccudukaiust MmyTaiiuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa 1 mpuurHbl MyTanuii. Myrarenabsie ()akTOpBbI.
3aKOH rOMOJIOTHYECKHUX PSIOB B HAacJHEeACTBEeHHOU n3MeHunBocty H. M. BaBumosa.

BresanepHas HaclIeICTBEHHOCTh U U3MEHYHUBOCT.

I'enetuka uyenoBeka. Kapumorun uenoBeka. OCHOBHBIE METOABI T€HETHUKH
YeJIOBEKA: TeHEAIOTNUCCKUI, OJTM3HEIOBRIN, IIUTOTCHETUICCKUM, OMOXUMUYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKUH. CoBpeMeHHOE ONpeIEeIICHUE TE€HOTHUIA!
IIOJTHOTEHOMHOE CEKBECHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOIIBIO
[1I1P-amamu3a. HacmencTtBenHble 3a00JICBaHUS 4YeEIOBEKAa: TI'€HHBIC OOJIC3HH,
00JIE3HH C HACJIEJCTBEHHOM MPENpacloOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comatnueckue ¥ TeHepaThBHble MyTauud. CTBOJNOBBIE KIETKU. [IpuHIUIIBI
3I0pOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPO(PHUIAKTUKN U JICUEHUS T€HETUYECKUX
Oomne3neil. Menuko-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAUYCHUE MEAUITMHCKON
TeHETUKHU B MPEAOTBPAICHUH U JICHEHUU TeHETUYECKUX 3a00JIeBaHUI YEJIOBEKA.

JlemoHcTpanum:

[Toptpersr: I'. Menaens, T. Mopran, I'. ne @pus, C. C. Uerepuxos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Tabmumer  w cxembl:  «MOHOTHMOpUIHOE ~ CKpEIIMBAaHUE U €0
LHUTOI€HETUYECKAS] OCHOBA», «3aKOH pAaCILICNJIEHUs U €ro IUTOre€HETHYECKas
OCHOBa», «3aKOH 4YHCTOTBI  ramer», «JlurubpumHoe  CKpenuBaHUE,
«llutonornyeckue  OCHOBBI ~ JUTHOPUAHOTO  CKpeluMBaHUs»,  «Mehos3y,
«B3aumonencTere aJuIeNbHBIX TE€HOBY», «l'eHeTnueckue KapTel pacTeHUH,
KUBOTHBIX U 4YeJIOBEKa», «l'eHeTwka moJia», «3aKOHOMEPHOCTH HAacleI0BaHMUS,
CUEIJIEHHOTO ¢ ToJioM», «KapuoTumel uYemoBeKa U JKHUBOTHBIX», «Buibl
M3MEHYUBOCTHY, «MoaudukamonHas W3MEHYUBOCTH», «HacnemoBanue pesyc-
daktopay», «I'eneTuka rpymm KpoBu», «MyTallmoHHass ”3MEHUYHUBOCTH.

O6opynoBaHue: MOJEIU-aNTIUKauu  «MOHOTHOPUAHOE CKpPEIIUBAHUE,
«Henonnoe nomuHupoBanue», «JurnbpunHoe ckpemmuBanuey, «llepekpécrt



XpOMOCOM», MHUKPOCKON W Mukpomnpenapar «Jpozoduna» (HOopma, MyTanuu
(dbopMBI KPBIIILEB U OKpacKu Teja), repdbapuit «I'opox moceBHO.

JlabopaTopHble U MPpaAKTHYeCKUe PA0OThI:

JlabopatopHast pa6ota Ne 5. «M3yueHue pe3ylbTaTOB MOHOTMOPUIHOTO U
JUTHOPUIHOTO CKPEIIMBAHMS Y APO30(UITBI HA TOTOBBIX MUKpPOIIpEnaparaxy.

JlaGoparopnas pabora Ne 6. «3ydeHne MoaupuKaIMOHHON W3MEHYMBOCTH,
IIOCTPOEHUE BAPUALIMOHHOT'O PAJIa U BApUALIMOHHON KPUBOW.

Jlaboparopnas pabora Ne 7. «AHanu3 MyTanuid y Apo30Quiabl Ha TOTOBBIX
MUKpOIpenapaTax.

[Ipaktuueckas padbora No 2. «CocraBjieHHMEe UM aHAIU3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cesekuusi oprann3moB. OCHOBBI OMOTEXHOJIOT M.

Cenekiusi Kak HayKa W IpOLECC. 3apOKICHUE CEJEKIIMU U JTOMECTUKAIU.
VYuyenne H. W. BaBuioBa 0 ueHTpax MOPOUCXOXKIACHUS W MHOroo0paszus
KYJIbTYPHBIX pacTeHHil. LIEHTpbl MPOMCXOXKIECHHS NOMAIIHUX >KUBOTHBIX. CopT,
IIOpOJa, IITAMM.

CoBpeMeHHbIE METO/BI CeleKIMUA. MacCoBbIi U MHIWBHIYAJIbHBIA OTOOPHI B
CEJICKIIUM PAaCTeHH M KUBOTHBIX. OnEeHKa 3KcTepbepa. bBIM3KopoacTBEHHOE
CKpeluBaHue — UWHOpuAMHT. Yucras nuHus. CKpenMBaHWE YKCTBIX JIMHUH.
I'ereposuc, unu rubpunHas cuina. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIUHT.
Otpanénnas rtuOpuauzauuss U €€ ycnexu. VCKyCcCTBEHHBIA MyTareHe3 H
MOJIyYCHUE TIOJIMIUIOUAOB. JIOCTHIKEHUs CEJIEKUUM pAaCTEHUM, KUBOTHBIX U
MHKPOOPTaHU3MOB.

brorexHonorus Kak OTpaciib MPOM3BOJACTBA. ['€HHas WHXKEHEpUs. OTambl
co3manusi pekomOunantHo JIHK wu Tpancrennsix opranm3moB. Kierounas
uHXeHepud. Kiierounble KyabTypbl. MUKpPOKIOHAIBHOE PAa3MHOKEHUE PACTCHHI.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEIbCKOXO3IMCTBEHHBIX OPraHU3MOB.

Okojoruueckue U dtudeckue  mpobdremsl. MO —  reHeTuuecku
MOJU(ULIPOBAHHBIE OPraHU3MBI.
JemoncTpanuu:

IToptpersr: H. M. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBanos.

Tabmumer w1 cxembl: kKapTa «lleHTpBI TPOUCXOXKIEHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHui», «Ilopoasl JOMaNIHUX KMBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuit», «Otnanénnas ruopuauzanus», «Padborsl akagemuka M. @. liBanoBay,
«Ilomummonaus», «OOBEKTH OHOTEXHOJNOTHUW», «KierouHele KyIbTypel U
KJIOHUPOBaHue», «KKOHCTpyHpOBaHUE U MEPEHOC T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJISHKU TUIOAOB M KOPHEIIIOI0B IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CeabCKOX03sICTBEHHBIC PACTCHHS .



JlabopaTopHble M MPAKTH4YECKHE PA0OThI:

Okckypcuss «OCHOBHBIE METOIBl M JOCTHKEHHUS CEJIEKIMU PACTECHUH U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOHCHBITATEIbHBIA  Y4aCTOK, B TEIJIMYHOE XO35AUCTBO, JabOpaTopuio
arpOyHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KVIACC

Tema 1. IBosronMOHHAsE OHOJIOT M.

[Ipennochlyiku BO3HUKHOBEHUSI JBOJIOIMOHHONM TEOpPUH. IBOJIIOLHUOHHAS
Teopusi U €€ MecTo B OMoJIOrMU. BiusHMe 3BOJIIOLIMOHHON TEOPHH HA Pa3BUTHE
OMOJIOTUH U JAPYTUX HAYK.

CBuzerenscTBa 3BOMOLMHU. [lameoHTONOrMYecKue: MOCIEA0BATEIBHOCTD
MOSIBJIGHUSI BUJOB B MAaJCOHTOJOTMYECKON JIETOMHMCH, TEPEeXOAHbIE (OPMBIL.
buoreorpaduueckue: cxoacTBo U paznuuue ¢hayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpPHONIOTUYECKHE: CXOJCTBA M PA3IU4YUsi SMOPUOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIILHO-AaHATOMHYECKHE: TOMOJOTMYHBIE, aHAJIOTUYHBIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH W OCHOBHBIX METAa0OJMYECKHMX NyTEed y BCeX
OpPraHU3MOB.

OpomonnonHass Tteopus Y. JlapBuna. Ilpennoceuikym  BO3HUKHOBEHMS
JapBUHU3MA. JIBHDKYIIME CHIJIBI JBOJIIONHMH BUIOB 1O JlapBuHy (M30BITOYHOE
pa3MHOXKEHUE MPU OTPAaHUUYEHHOCTHU PECYpCOB, HEONpeaesN€HHAas N3MEHUYUBOCTD,
0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Boioruu (CTI) u €€ 0OCHOBHBIE MOJIOKEHHUS.

MukposBostonus. [lomynsaius Kkak efuHKIA BUAA U SBOJIOIUH.

JBxyimue cuibl (hakTophl) SBOJIONMKA BHIIOB B MPUPOAE. MyTalluOHHBIN
npouecc U KOMOWHATHMBHAs W3MEHYHMBOCTH. llomynsiiimoHHbIe BOJHBI U Jperd
reHoB. M30Js1us 1 MUTpanus.

EctectBennbii 0oT00p — HampaBngomuid (aktop sBogouud. DopMbl
€CTECTBEHHOr0 0TOOpA.

[IprcnocoOJIEHHOCT OPraHU3MOB Kak pe3ysibTarT 3BOoUUH. [Ipumepbr
PUCTIOCOOJIEHUN Y OpraHu3MoB. ApoMop(O3bl U UUO-aJaNTaIUH.

Bun wu BunmooOpasoBanue. Kputepun Bujma. OcHOBHBIE  (QOpPMBI
BUJ1000pa30BaHUs: Teorpapuyeckoe, SKOJIOTHIECKOE.

MakposBomtonusi. DPopMbl  HBOMIONUM:  (UiIeTHYECKas, TUBEPreHTHas,
KOHBEPreHTHas, napasieibHas. HeoOpaTuMOCTh 3BOIOIUY.

[IponcxoxaeHne OT Hecneuuaau3upoBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHas pagualusl.

JdeMoHcTpanuu:



[Toprpersr: K. Jlunneii, XK. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromiep, A. H. CeBep1ios.

Tabnuue! u cxeMbl: «Pa3BUTHE OPraHUYECKOro Myupa Ha 3emiiey, «3apobIlin
MO3BOHOYHBIX ~ KUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cyiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOrooopasue COpTOB PACTCHUI»,
«MHoroobpasue  moOpoA  KUBOTHBIXY, «Ionmynsimumy, «MyraunoHnHas
U3MEHUYMBOCTHY», «Apomopdosbl», «nnoamanrtamumy», «OOmas aereHepammsy,
«/IBmwxymue cunbl 3Bomouun», «Kapra-cxema wapmpyra mnyremectBus Y.
HNapsuna», «boprba 3a cymectBoBanue», «IIprucmocoOIeHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHUE», « IKOJOTUYECKOE BU000PA30BAHKE).

O6opynoBaHue: KOJUICKIIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH,
Ha0Op IUIONOB W CeMsH, KouteKnus «[Ipumepbl 3alMTHBIX MPUCITIOCOOTICHUN Y
KUBOTHBIX», MoJieJb «OCHOBHbIE HANpPABJICHUS SBOJIOLUNY», 00bEMHAs MOJENb
«CTpoeHue roJJOBHOI0 MO3ra MO3BOHOUYHBIX).

buoreorpadguueckass kapra wupa, KoJuleKius «DoOpMbl COXpPaHHOCTH
HCKOMAaeMbIX JKUBOTHBIX UM pacTeHuit», Mojens ammmukanus «llepekpéct
XpOMOCOM», BIIaXHbIe TmpenapaTel «Pa3Butue Hacekomoro», «Pa3Burue
JSTYIIKWAY», MUKporpenapar «Jpozoduna» (Hopma, myranuu (HOpMbl KPbUILEB U
OKpPACKH Telna).

JlaGopaTopHble M IpakTU4ecKne padoThbI:

Jlaboparopnast padora Ne 1. «CpaBHeHue BUIOB 1O MOPGOIOTUUECKOMY
KPUTEPHUION.

JlaGoparopnas padora Ne 2. «Omnucanue MPUCIIOCOOJICHHOCTH OpPraHU3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KU3HHU HA 3eM.ie.

JloHayuHble TIPEACTABICHUS O 3apOXKISHUM KU3HU. HaydHbie TUIOTE3BI
BO3HUKHOBEHHUSI JKM3HU Ha 3emiie: aOWOreHe3 M TMAaHCIEePMHUs. XHUMHUYECKas
ABOMIONMSI. AOWOTEHHBIM CHUHTE3 OpPTraHWYECKUX BEIIECTB W3 HEOPraHWYECKHX.
DKCIEPUMEHTAIBHOE TOATBEPKACHUE XUMUYECKOM 3BoIIoIMU. HauanbHbie 3Tanbl
ouonornueckoil spomroruu. ['unoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE NPOTOKJIETKU. llepBble KIETKM W HMX 3SBOJIOLMS.
DopMUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPTraHU3MOB.

PazButue xxu3Hu Ha 3emie mo spam U nepuopam. Karapxei. Apxelickas u
npotepo3oiickas dpbl. [lameozoiickas 3pa u e€ nepuoibl: KEeMOPUIMCKUH,
OPJIOBUKCKHM, CUITYPUNCKUH, IEBOHCKUIN, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me30301cKast 3pa U €€ NMepUoIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickass 2pa u €€ Tmepuoibl: MAJCOrCHOBBIM, HEOTCHOBBIMH,
AHTPONOT€HOBBI.



XapakTepUCTUKa KJIMMaTa U TeO0JIOTMYECKHX mpoueccoB. OCHOBHBIE 3TaIlbl
ABOJIIOIIMU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUl H
KUBOTHBIX. [l0osiBIIEHME, paClBET U BBIMUPAHUE TPYIII )KUBBIX OPTAHU3MOB.

Cuctema OpraHMYECKOro Mupa Kak oOTpaxkeHue -HBoJonuu. OCHOBHBIE
CHUCTEMATHUYECKHUE TPYIIbI OPraHU3MOB.

DBOJTIOLMS YeNIOBEKa. AHTPOMNOJIOTUS Kak HayKa. Pa3BuTue npencraBieHui o
MPOUCXOKIACHUU YesloBeKa. MeToapl u3ydeHHs aHTponorene3a. CxoactBa H
pa3Inuusl YEJIOBEKA U )KMBOTHBIX. CUCTEMATUUECKOE TTOJ0KEHNUE YETOBEKA.

JBmxyime cunbl  (akTopsn) AHTPOIIOrEHE3a. Hacnencreennas
U3MEHUMBOCTh M  €CTECTBEHHBbI 0TOOp. OOLECTBEHHbI 00pa3  KU3HH,
V3TOTOBJICHUE OPYIUH TPYAA, MBIIUIEHUE, PEYb.

OCHOBHBIE CTAaJIUU U BETBU HBOJIOIIMHU YEJIOBEKA: aBCTPAIONUTEKU, UeloBek
ymenbi, YenmoBek npsaMoxoasdmud, YenmoBeKk HeaHAEpPTadbCKUK, YemoBek
pa3ymHbIif. Haxomkm HMCKOMaeMbIX OCTATKOB, BpeMs CYIIECTBOBAHHS, 00JIACTh
pacnpocTpaHeHus, 00BEM TOJIOBHOI'O MO3ra, 00pa3 *KU3HH, OPYAU.

Yenoseueckne  packl. OCHOBHBIE  OONBIIKME  pachl:  €BPOICOMIHAS
(eBpaszuiickasi),  HErpo-aBCTpajoujHasi  (3KBaTOpUaibHasi),  MOHTOJOWJIHAS
(a3maTcko-aMepuKaHckas).  UepTbl  NPUCHOCOOJICHHOCTH  MpecTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSM CYIIECTBOBaHMS. EJIMHCTBO 4EIOBEUECKHX pac.
Kpuruka pacusma.

JlemoHcTpanum:

IToptpetrsr: ®@. Penu, JI. Ilactep, A. 1. Onapun, C. Muinep, I'. FOpu, Y.
JlapBuH.

Tabmunel u cxeMmbl: «Bo3amkHoBenne ConHEYHOM cucTeMbl», «Pa3BuTHe
opranuueckoro Mwupa», «PactutenbHas kietka», <«OKuUBOTHas  KJETKay,
«IIpokapuornueckas kieTka», «COBpeMEHHasi CUCTEMa OPraHUYeCKOTO MHUPAY,
«CpaBHEHHE aHATOMUYECKMX YEpPT CTPOCHHUS YEJOBEKA W YEeIOBEKOOOPAa3HBIX
00e3psiH», «OCHOBHBIE MeECTa MAJICOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJioBeKay, «JlpeBHeumue moan», «llpeBHue moam», «llepsbie
COBpPEMEHHBIE JII0IN», «UeaoBeueckne pacoh».

O6opynoBanue:  Mymspku — «lIpoucxoxaenne — udenoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJEPTANIblla, KPOMAHbOHIIA), CJICHKH WIIU
M300paKEHUS KaMEHHBIX OpPYAHWH TEPBOOBITHOTO 4YelIOBEeKa (KaMHU-YOIIIEPHI,
pyOuia, ckpeOia), TeOXpOHOJOTUYecKass TaOiuia, KOJIEKIus «DopMbl
COXPAHHOCTH UCKOITAEMBIX )KUBOTHBIX U PACTCHUI.

JlaGopaTopHble M pakTU4ecKne padoThbI:

[IpakTnueckas padora Ne 1. «M3ydeHue UCKOMAaeMbIX OCTaTKOB PACTEHUN U
KUBOTHBIX B KOJUICKIIUASIX).



OKCKypcust «IBOJIIOLKSA OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HaY4HBIM WJIH KPaeBEIUECKHUI My3€ll).

Tema 3. OprannzMsbl 4 OKpYy Karolasi cpeaa.

DKoJorus Kak Hayka. 3aJladd U pa3zAelibl 3KOJI0ruu. MeToabl 3KOJIOrH4eCKUX
UCCIIEIOBAaHUN. DKOJIIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJIHAs, HAa36MHO-BO3YyIIHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHASI.

Oxonorudeckue (akropel. Kiaccudukamuss sKoioruyeckux (paxkTopos:
abuoTnueckue, OHOTHYECKHME U aHTPOINOreHHble. JlefcTBUE HSKOIOTHYECKUX
(bakTOpOB HAa OPTraHU3MBI.

Abuotnyeckue (akToOphl: CBET, TEMIIEPATypa, BIAKHOCTh. DoTonepruoansm.
[IpucnocoOnenus  OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKHX  (haKTOpPOB.
buonorudeckue puTMBsl.

bunornueckue (hakTopBHL. Bunsr OMOTHYECKUX B3aMOJICU CTBUIL:
KOHKYpEHIUS, XUITHUYECTBO, cUMOK03 U ero ¢opmsl. [lapasutusm, koomnepauus,
MyTyaJli3M, KOMMEHCATU3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAJIH3M,
HEUTpau3M. 3HAY€HHE OWOTHYECKUX B3aWMOAECHCTBUM Uil CYLIECTBOBAHHUS
OpPraHu3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApAKTEPUCTUKU Tomyisiquu. OCHOBHBIE IOKa3aTeln
HOIYJISIUU: YHCIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, IIPHUPOCT,
Murpauus. JmHaMuka 4yucIeHHOCTH MONYJISIUUU U €€ PEeryJIsLus.

JemoHcTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynwe, 3. ['exkens.

Tabmuuer u cxembl: kapta «lIpuponnsie 30HbI 3emiin», «Cpenbl oOUTaHUS
opranu3sMoBy», «Poronepuoausm», «llomymsauun»y, «3aKOHOMEpPHOCTH pOCTa
YUCJICHHOCTH NOMYJISIUU UHDY30pun-Tyhpenbku», «lluiensie nenm».

JlabopaTopHble U MpaKTH4YeCKue padoThI:

Jlaboparopnas padota Ne 3. «Mopdonornueckie 0COOEHHOCTH PaCTCHUM 13
pa3HbIX MECT OOUTAHUS.

JlabopatopHas padota Ne 4. «BnusiHHe cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCa».

[Ipaktnueckas padora Ne 2. «Ilogcu€r mioTHOCTH MOMYISIIUI Pa3HbIX BUIOB
pacTeHUN».

Tema 4. CooOuiecTBa M 3KOJIOrHYECKHE CHCTEMBI.

CooOuiecTBO OopraHu3mMoB — OuoneHo3. CTpykTypbl OMOIIEHO3a: BHAOBasd,
IPOCTpAaHCTBEHHas, Tpoduueckas (muiuenast). Bunbl-nomuHantsel. CBs3u B
OHoIeHO3E.

Okonornyeckue cucrtemsl (3kocuctemsl). [lonstue 00 »skocucreme u
ouoreorieHoze. DYHKIMOHAIbHBIE KOMIIOHEHTbl 3KOCHUCTEMBL: IPOJYLEHTHI,



KOHCYMEHTBI, penyleHThl. KpyroBopoT BelecTB U MOTOK SHEPTHH B HIKOCUCTEME.
Tpodpuueckue (muIIEBbIE) YpOBHU 5SKocucTeMbl. [lumieBble 1Henu u  CeTH.
OcCHOBHBIE TOKa3aTeaM HKOCUCTEMBI: OHOMacca, MPOAYKLHS. IKOJOTUYECKUE
OUpaMUJbl:  TPOAYKLHH, YHUCICHHOCTH, Ouomaccel. CBOMCTBA HKOCUCTEM:
YCTOMYUBOCTb, CAMOpPEryJisilius, pazsutue. CyKIeccus.

[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCUCTEMA XBOMHOIO
WM HIMPOKOJIUCTBEHHOIO JIeca.

AHTpOIIOr€HHbIE ~ YKOCHUCTEMBIL.  ATpO3KOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonorundeckoe u X031MCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpaszue kak (akTop ycTOMYMBOCTH »HKocucTteM. CoxpaHeHue
OMOJIOTUYECKOTO pazHOOOpa3us Ha 3eMIie.

Yuenue B. . Bepranckoro o 6uocdepe. ['panuipl, coctaB U CTPyKTypa
ouochepnl. Kupoe BemectBoO M ero (ynkiuu. OcoOeHHOCTH Ouocdepbl Kak
rno0anbHOM SKOCUCTEMBL. J[MHamMuueckoe paBHOBecHME€ M oOOpaTHas CBsSI3b B
ouocdepe.

KpyroBopoTs! BeliecTB 1 OMOT€OXMMHUYECKHE IUKIIbI 3JIEMEHTOB (yIriieposa,
a30Ta). 30HATLHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiunn. AHTPONIOT€HHbIE U3MEHEHUs B buocdepe.
['moGanbHbIE YKOTOTHYECKUE TPOOTIEMBI.

CocyiecTBoBaHue IPUPOABI " YeJI0BEUECTBA. Coxpanenue
OuopazHooOpa3usi Kak OCHOBa ycTouMBOCTH OMocdepbl. OCHOBA parmOHATILHOTO
yIpaBJi€HUs] MPUPOJHBIMH pecypcaMH U UX HUCHoJb30BaHUe. JlocTukeHus
OMOJIOrUU U OXpaHa IPUPOIBL.

JleMoHCTpaUK:

[Toprpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuuer u cxembl: «llumessie nenu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnsie cooOuiectBay, «llemn nuTanus», «IKOJOTHUECKas MHPAMUAAY,
«buocdepa n yenosek», «IKOCUCTEMA HIMPOKOIMCTBEHHOTO Jeca», «IKocucTeMa
XBOMHOro Jjeca», «buoleHo3 Bogoéma», «ArponeHos», «lIpumepHbie
AQHTPOIIOTEHHBIE  BO3JCHUCTBUSA Ha MNpPUpPOAY», «BaxHeWline HCTOYHUKH
3arpsi3HEHUs BO3JlyXa M I'PYHTOBBIX BOn», «[louBa — BakHeilIias cocTaBistonias
ouochepnry», «PakTopsl Aerpananuu mnousy, «[lapaukossiit 3ppexT», «DakTopbl
palMOaKTUBHOTO 3arpsi3HeHUs Ouocdeprr», «OOmas crpykrypa Ouochepsi»,
«Pacripoctpanenne xu3HH B Ouochepe», «O30HOBBIH 3KpaH Ouocheps,
«KpyroBopor yriepona B 6uocdepe», «KpyroBopor azora B IpUpoIe».

ObopynoBanue: Mojaenb-alnuMKanus «TunuuHele OHOLEHO3bD», repOapuit
«PacturenbHble cooliecTBa», Koekuuu «buouenos», «Bpeaurenn BaxxHeHmx
CEJIbCKOXO3MCTBEHHBIX KYJIbTYp», TepOapud M KOJUIGKUMH pPACTeHHH U
KUBOTHBIX, MPUHAJIEKAIINE K Pa3HbIM 3KOJOTMYECKUM TpyIIaM OIHOrO BHJA,



Kpacnas kuura Poccuiickoit ®enepaunu, n300pak€HUs OXPAHSIEMBIX BHJIOB
pacTeHHI U )KUBOTHBIX.



IUDTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHMA IIPOI'PAMMBI 110
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUMA

Cormacho ®I'OC COO, ycraHaBmMBalOTCAd TpPeOOBaHUSA K pe3yJibTaTaM
OCBOCHHUS  OOYYaIOIMMHUCSA TIPOrpaMM  CpPEIHEro  oO0Iero oOpa3oBaHMS:
JMYIHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHUs Ipeamera «buosorus»
BBIJICJIEHBI CJIEIYIOLINE COCTABJISIOLIME: OCO3HAHUE O0YYaroIIMMUCS POCCUICKON
IPaXXJaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH
U CaMOONPEJEICHNI0, HaJU4YMe MOTHUBAIMM K OO0yd4eHHI0  OHOJIOruw,
LICJICHAIIPABJICHHOE pa3BUTUE BHYTPEHHUX YOEKIECHMM JMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEW M HMCTOPUYECKUX TPAAULMUN DPA3BUTUS OHOJIOIMYECKOTO
3HaHUs, TOTOBHOCTh U CIIOCOOHOCTHh OOYYaroIIMXCS PYKOBOJICTBOBAThbCSI B CBOEH
JESATENbHOCTH I1[EHHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKAMHM, MPHUCYIIUMHU CHCTEME
OMOJIOrMYecKoro 00pa3oBaHUs, HaJIMYME SKOJIOTMYECKOTrO IPaBOCO3HAHUS,
CHOCOOHOCTH CTAaBUTh LEJIN U CTPOUTD KU3HEHHBIE IJIaHBbI.

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS MpeaMera «bruonorusy» JOCTUTarTCs B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEILHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMH B OOLIECTBE NMpaBUIaAMH M HOpMaMmH
NOBEJEHUSI U CHOCOOCTBYIOT IIpOIECCaM CaMOIO3HaHHUS, CaMOBOCIIUTAaHUS U
CaMOpa3BUTHUS, pAa3BUTUSA BHYTPEHHEW MO3MIMU JUYHOCTH, MaTPUOTHU3MA,
YBOXECHUS K 3aKOHY M IPaBOMNOPSIKY, YEJIIOBEKY TPyJa U CTaplIEMy MOKOJICHHUIO,
B3aMMHOI0 YB@)XKCHUs, OEpPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACJIEIUI0 U
TpaauLMsM MHOTOHaUMOHainbHOro Haponxa Poccuiickon denepauuu, npupone u
OKPYKaroIlen cpee.

JIMYHOCTHBIE pe3ynbTaThl OCBOEHMsI ydyeOHoro mnpeamera «buonorus»
JOJKHBI OTPaXkaTh TOTOBHOCTB U CIIOCOOHOCTH 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
c(OPMUPOBAHHOW BHYTPEHHEH MO3ULMEH JMYHOCTH, CUCTEMOW II€HHOCTHBIX
OpUEHTAlMi, T[O3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIECTBA, PACHIMPEHHE >KU3HEHHOTO
OIBITA U OIbITA JEATEIBHOCTH B IPOLIECCE PEAIN3alMM OCHOBHBIX HAIPABICHUN
BOCIUTATEJIbHON JESTENbHOCTH, B TOM YHCIIE B YACTH:

1) rpaaIaHCKOro BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH TPAXKAAHCKON O3ULIMK 00YyJaOIErocs Kak akTUBHOIO U

OTBETCTBEHHOTO YJIEHAa POCCUICKOT0 O0IIECTBA;



OCO3HAHHWE CBOMX KOHCTHUTYIIMOHHBIX TIpaB MU OOS3aHHOCTCH, YBaKCHHUE
3aKOHA W TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM MAESATEIBHOCTA TIPU CO3JaHUU
y4eOHBIX TMPOCKTOB, PEIICHUH YUY€OHBIX M IMO3HABATEIbHBIX 3aJ1ay, BBINOJIHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEETATh COOCTBEHHYIO TIO3MIIMIO 110 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HHU B OOBSCHSTH €€;

YMEHUE Y4YUTHIBATh B CBOMX JIEUCTBUSX HEOOXOAMUMOCTH KOHCTPYKTHUBHOI'O
B3aMMOJICHCTBUSA JIIOJIEH C pa3HBIMU YOKIECHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLIMAJIBHBIM IOJIOKECHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOTO BBIOJIHEHUS
y4eOHBIX, TIO3HABATENBHBIX W HCCIEAOBATEIbCKUX 3a/1ad, YBAXUTEIHHOTO
OTHOIIIGHUSI K MHEHHUIO OIIMOHEHTOB IMpH OOCYXJIEHHH CIHOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJICPIKAHMS;

TOTOBHOCTb K TYMAaHUTApPHON 1 BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

chOpMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIECHTUYHOCTH,
MaTpUOTU3Ma, YBAXEHHS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IE€pE]
Ponuuou, ropmoctm 3a cBOM Kpail, cBOW PoanHy, CBOM A3BIK U KYJIBTYpY,
MPOIIIOE U HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapojia Poccuu;

[IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACJEIUIO U MaMSTHUKAM TTPUPO/IBI,
JTOCTHKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIICHHMBATh BKJAaJ POCCHUMCKHX YUEHBIX B CTAaHOBJICHHE U
pa3BuTHE OWOJOTUM, TOHUMAHMS 3HAYCHHS OWOJIOTMM B TIO3HAHUM 3aKOHOB
IIPUPOIBI, B )KU3HH YEJIOBEKA M COBPEMEHHOI'O O0IIECTBA;

uaerHas yOeXIEHHOCTh, TOTOBHOCTh K CIYXEHHI0 M 3amute OTeuecTra,
OTBETCTBEHHOCTH 32 €r0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEN POCCUMCKOI0 HAPOAa,;

chOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO MTOBEICHMUSI;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 M TMPUHUMATh OCO3HAHHBIC peIIeHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHE JJUIHOTO BKJIa/Ia B IOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIECHHE K CBOUM POJIUTENSIM, CO3/JaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOTO TIPUHATHS I[IEHHOCTEM CEMEWHOW JKU3HH B COOTBETCTBHM C
TpaauLUsIMHU HapoaoB Poccuu;

4) 3cTEeTUYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYash ACTETUKY ObITa, HAYYHOrO H
TEXHUYECKOr0 TBOPUYECTBA, CIIOPTA, TPYy/1a, OOIIECCTBEHHBIX OTHOIICHUM;



MOHUMAaHUE YMOIIMOHATILHOTO BO3ICHCTBUS KUBOUM MPUPOJIBI U €€ LIEHH OCTH;

TOTOBHOCTh K CAMOBBIP@KEHHIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSABIIATH KAUeCTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuveckoro BocnutaHus, GopMHUPOBAHMA KYJbTYPbI 30POBbS W
3MOLMOHAJIBHOI0 0JIAT ONOJIYYHS:

NOHMMAaHHWE U peajlu3alus 3J0pOBOro u 0Oe3omacHOro obpasa >XHM3HU
(310poBO€  MHUTaHHWE, COOJIOJEHUE TUTUCHUYECKUX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIA PEXUM 3aHATUA W OTIbIXa, peryisipHas Quanyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3HUYECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

MOHMMAHUE 1EHHOCTH MPaBWJI WHIUBUAYAILHOTO M  KOJUIEKTHUBHOI'O
0€e301acHOro MOBEACHUS B CUTYaLIUAX, YIPOXKAIOIIUX 370POBbIO U JKU3HH JIIOJIEH;

OCO3HAHME TOCJIEICTBUI M HENPUSITUS BPEIHbIX MPUBBIYEK (ymoTpeOieHus
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE EHHOCTH MAacTepCTBa, TPYAOIOOHE;

FOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, MJIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJIHSITh TaKYIO JICSITEIbHOCTD;

MHTEpEC K pa3IMyHbIM cepaM NmpodecCHOHANLHON NEITeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymiedl mnpodeccun U peaJu30BbIBAThH
COOCTBEHHBIE )KM3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOpPa30BaHUIO Ha
MPOTSKEHUU BCEW JKU3HU,

7) 3K0JIOrM4€eCKOro BOCIUTAHUSA:

HKOJIOTMYECKHU 1IeIeCO00pa3HOe OTHOILIEHHWE K MPHUPOJEC KaK HMCTOYHUKY
KU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIINIEHUE YPOBHS JKOJOTHYECKOW KYJIbTYPHl: TPHOOPETCHHE OIBITA
IUTAHUPOBAHUSA TIOCTYNKOB M OLEHKM HX BO3MOXHBIX TIOCIEACTBUNA IS
OKPYKaloIeH CPebI;

OCO3HAHME IJI00AIBHOI0 XapakTepa SKOJOTMYECKHX MpoOJeM U TIyTed ux
pellIeHus;

CIOCOOHOCTh HCIIONB30BaTh MPUOOpPETaeMble TpPU H3YyYEHUU OHOJOTHH
3HAHMST W YMEHHUS TPH PEIICHWH TMpoOJieM, CBSI3aHHBIX C PalMOHAJIHHBIM
MPUPOJIONOIB30BAHUEM  (COOJIO/ICHUE  TpaBWJI  TOBEACHUS B NIPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B 3KOCUCTEMAaxX, OXpaHy BHU/IOB,
AKOCUCTEM, Orochephl);



AKTUBHOE€ HENpPHUATHE JCHUCTBUM, MPUHOCAIIUX BPEl  OKPYKaIOIICH
IPUPOHON Cpejie, YMEHUE IMPOTHO3UPOBATH HEOIArOMPUSITHBIE SKOJOTHYECKUE
MOCIEACTBUA NPEATPUHUMAECMBIX JEUCTBUN U MTPEAOTBPALIATh UX;

HAJIMYKE PA3BUTOrO 3KOJOTMYECKOT O MBILLICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OMbITa NEATENbHOCTH JKOJIOTUYECKON HaIpPaBJICHHOCTH, YMEHMUS
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
IIPAKTUKE, TOTOBHOCTHU K YYaCTHIO B MPAKTUYECKOU AEATEIBHOCTHU 3KOJIOTUUECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr O O3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U OOIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE A3BIKOBOM M YMTATEJIbCKOW KYJIbTYpbhl KaK CpeJICTBa
B3aMMOJICVCTBHS MEXKAY JIFOAbMU Y IMO3HAHUS MUPA;

MOHUMaHue crnernuduKy OWOJIOTMM KaK HayKd, OCO3HaHMS €€ poJid B
(dbopMUpPOBAaHUU PAITMOHAIBHOTO HAyYHOTO MBINUICHHS, CO3JaHUHU IIEJIOCTHOTO
MpeACTaBJICHUs] 00 OKpYXKalollleM MHUpPE KaK O €IMHCTBE MPUPOJbI, YEIOBEKAa U
oOIIEeCTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MpodsieM
COXPAHEHUS TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAUMMOCTH OHMOJIOTHHU JIJIi COBPEMEHHOW ITMBUIIU3AIINHU:
o0ecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3JaHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  PEeCypcHbIe  TPOOJEMBbI  pa3BUTHUSA
YeJIOBEYECTBA, TIOUCKA IMyTeH BBIXOJa U3 TJIOOATBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieueHus:  Tepexoja K  yCTOWYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYypcoB M (HOPMHUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUM OUOJOTMYECKUX 3HAHUWA B LEJAX
MOBBIIICHUS OOIIEH KyNbTyphl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, Kak
COCTaBHOM 4acTH (YHKIIMOHAJIBHOM IPaMOTHOCTH OOydarouiuxcs, Gopmupyemoit
MpU U3Y4ECHUU OMOJIOTHH;

MMOHUMAaHME CYIIHOCTU METOJIOB MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH WCIOJb30BaTh IMIOTyYaeMble 3HAHUS [UIsl aHaldW3a W
OOBSCHEHUS SIBIICHUM OKPYKAIOIIEr0o MUpPA U MPOUCXOASAIIUX B HEM HU3MEHECHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKJIOYEHHS Ha OCHOBE HAay4YHBIX (AKTOB H
MMEIOIINXCS TJAHHBIX C LEJbI0 MOJYYEHHS IOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOATENLHO HUCIOIb30BaTh OMOJIOTHYECKUE 3HAHUS IS
penieHus npooJyieM B PeaIbHBIX KU3HEHHBIX CUTYAIIUsIX;

OCO3HAHUE IEHHOCTM HAYYHOM JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIATH
MPOEKTHYIO U UCCIIEIOBATEIILCKYIO AEATEIbHOCTh MHINBUAYAJIBHO U B TPYIIIE;



T'OTOBHOCTB 151 CITOCOOHOCTH K HCIIPCPBIBHOMY 06pa3013aH1/110 151
CaMOO6pa3OBaHHIO, K aKTHBHOMY IIOJIYYCHHIO HOBBIX 3HaHUH 1O OWOJIOTMH B
COOTBCTCTBHH C ) KU3HCHHBIMU HOTpC6HOCT$IMI/I.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeMeTHbIE pe3yibTaTbl OCBOEHHUS ydeOHoro mpeamera «buomorus»
BKJIIOYAIOT: 3HAYUMble s (OpMHUpPOBAHHS MHUPOBO33PEHHUSI OOYUaAIOLIUXCS
MEXIUCUUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHbIE MOHITHUS, OTpaXKarollue
LEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U cHelupUKy METOAOB I[O3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX (BELIECTBO, HEPIHs, SBJICHHE, IIPOLECC,
CUCTEMA, Hay4yHbI (akT, NPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIIEZIOBAHME,  HAONIOJIEHWE, U3MEpPEHHE,  OKCIEPUMEHT U  JApPYrux),
YHUBEpCAIbHbIE y4eOHble JeMcTBUA (MO3HaBaTeJIbHbIC, KOMMYHHKATHBHbIE,

PEryIsSTUBHBIE), o0ecIeunBaroIIne dbopmupoBaHue (G YHKITMOHATBHOM
IPaMOTHOCTM M COIUAIBHOM KOMIETEHIMH OO0YyJaromMxcs, CHOCOOHOCTD
o0 yJaronmxcs UCTIOJIH30BaTh OCBOCHHBIC MEKIUCIUTIIMHAPHBIC,

MHUPOBO33pEHYECKHUE 3HAHWA W  yHHBEpCaldbHble y4eOHbIE JIEHCTBUS B
ITO3HABATEILHON U COLMAJIbHOM ITPAKTHKE.

MeranpeaMeTHbIE pe3yNbTaThl OCBOCHUSI IMPOTPaMMbl CPEIHEr0 OOIIEro
00pa30BaHUs JOJKHBI OTPAXKATh:

OsiuaneHue YHHUBePCAIbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
AefCTBUAMMU:

1) 6a3oBble JJOrnYecKmne JeiCTBHUs:

CaMOCTOSITEILHO  (pOpMyJIMpOBaTH M aKTyalIM3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHWW 3HAHUW TPHEMBI JIOTHUYECKOTO MBIITUICHUS
(aHayin3a, CUHTE3a, CpaBHEHUs, Kiaccudukammu, 0000IIeHNs ), PACKPhIBATh CMBICIT
OMOJIOTUYECKUX TOHATHNA (BBIACTATh WX XapaKTEPHbBIE MPU3HAKH, YCTAHABINBATH
CBSI3M C JIPYTUMU TTOHSATHUSIMH );

ONpEAeNATh NENH JACSATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUU UX
JTOCTHKEHHSI, COOTHOCUTD PE3YyJIbTAThI IEATEILHOCTHU C TOCTaBICHHBIMU HEIAMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE MOHATHUS i OObSICHEHUS! (PaKTOB U SBJICHUI
YKVBOU TPUPOJIBL;

CTPOUTH JIOTUYECKUE pPACCYXKIEHUS (MHIYKTUBHBIC, JECIYKTUBHBIC, II0
AQHAJIOTHH), BBIABISATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUUS B pPacCMaTpPUBAEMBIX
ABIICHUSX, (DOPMYJIMPOBATH BHIBOJIBI M 3AKTIOUCHUS;

OPUMEHATh  CXEMHO-MOJEJbHBIE  CpeICTBa  JUId  TPEICTaBIICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHWH B M3ydaeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TAaKX€  MPOTUBOPEUMH  PAa3HOrO  poJa,  BBISIBICHHBIX B  pa3jIM4YHbIX
MH(POPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabarbiBaTh IUIAH PELIEHUS MPOOJIEMBbl ¢ YYETOM aHaIM3a MMEIOLIUXCS
MaTEpPHAIIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUI JAESITEIHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSIX  pEasbHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMOJICUCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIE10BATEIbCKHE NeiiCTBUSA:

BJIaJIeTh HAaBbIKAMU Y4e€OHO-UCCIIE0BATEIbCKON U MMPOEKTHOM JEsITebHOCTH,
HaBbIKAMHU  pa3pelieHusi MnpoOsieM, CIOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY MIOMCKY METOJI0B PELICHUS TPAKTUUYECKUX 3a]1a4, IPUMEHEHHIO
pa3IMYHbIX METOJOB NO3HAHUS;

UCIOJb30BaTh PA3JNMYHBIE BBl JCSATEIBHOCTU M0 IOJYYEHHIO HOBOIO
3HaHUS, €ro HWHTEPIpeTalud, MPeoOpa3oBaHUI0 W MPHUMEHEHHIO B Yy4YEOHBIX
CUTYalHsIX, B TOM YHCJIE IPU CO3JaHUU YYEOHBIX U COLIMAIIBHBIX MIPOEKTOB;

(dbopMupoBaTh HAyYHBIN THI MBIIUICHUS, BIAJETh HAYYHON TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSAMH U METOAAMMU;

CTaBUTb M (OPMYIUPOBATh COOCTBEHHbIE 3aJaud B 00pa30BaTENIbHOM
NEeSATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBIIAITh IIPUYMHHO-CJIEJCTBEHHBIE CBSI3M W aKTyalIM3UpOBATh 3a/]ady,
BBIIBUTATh THUIOTE3y €€ pEIIeHMs, HAXOAWTh apryMEHThl JUIsl JTOKa3aTeIbCTBA
CBOMX YTBEPXKJICHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUU PEILICHHUS;

AHAIN3UPOBATH IIOJYYEHHBIE B XOJA€ pELIEHUA 3aJaud  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAalLUsIM, OLIEHUBATh NPHUOOPETEHHBIN OIIBIT;

OCYILECTBJISITh 1IEJICHAIIPABICHHBIM MMOUCK IEPEHOCAa CPEACTB U CHOCO00B
NENCTBUS B MPO(PECCUOHATIBHYIO CPENLY;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEJBHYI0 M INPAKTUUYECKYIO 00J1acTH
KU3ZHENEATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBbIE WJIE€U, NMpEAJIaraTb OPUTHHAIbHBIE MOAXOJbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 33J1a4H, TONMYCKAIOIIUE albTEePHATUBHBIC PEILICHHUS.

3) pa6ora ¢ uapopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UICTOYHUKAX UH(POPMALIUK (TEKCTE y4eOHOr o
nocoOusi, HAYYHO-TIOMYJISIPHOM  JUTepaType, OHOJIOTMYECKUX CIOBApAX H
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHaIU3UpPOBATH



UH(GOPMAIUIO pa3IMYHbIX BUAOB U (POPM IPEICTABICHUS, KPUTUUECKU OLICHUBATh
€€ I0CTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

dbopmMynupoBaTh 3aPOCHl U MPUMEHATH PA3TUYHBIE METOMBI MPU TOUCKE H
orbope Ouosiornueckoir MHPoOpMauu, HEOOXOAUMOM sl BBIIOJHEHUS YU4E€OHBIX
3ajady;

npuoOpeTaTh OMNBIT HCMOJIb30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTU, COBEPLICHCTBOBATH KYJIbTYPY AKTUBHOT'O MCIIOJIb30BaHUS PA3IUUYHbBIX
TIOWCKOBBIX CHUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMYy  MpEACTaBICHUS
Oouonoruyeckoil nHGopMalu (CXeMbl, rpapuKH, JUarpaMmbl, TaOJIULbI, PUCYHKU
¥ Ipyroe);

UCIOJb30BaTh HAy4YHBIA S3bIK B KauyecTBE CpEICTBAa IMpH padbore C
Ouonornueckoil uH(poOpMalued: TNPUMEHATh XUMHYECKHE, (u3nueckue Hu
MaTeMaTHYeCKUe 3HAKU U CUMBOJBIL, (OpMYIbl, abOpeBuaTypy, HOMEHKIATYpY,
UCMOJb30BaTh U NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJSAHOCTH;

BJaJeTh  HABBIKAMH  PACIIO3HABAaHUS W 3alUThl  MH(OpManuu,
MH(POPMAIIMOHHOM 0€301aCHOCTH JINYHOCTH.

OsgJ1aieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU /1€ICTBUSIMH:

1) oOmenue:

OCYILIECTBIISITh KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMaJore WM AUCKYCCHUU IO CYIIECTBY 00CyXJaeMoil TeMbl (yMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTENILHO BBINIOJIHEHUS IMpearacMoun
3aJa4M, YIUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH TMO3UIUHN JIPYTHX YYACTHHKOB
JMAJora Ui JUCKYCCHH);

pacrio3HaBaTh HEBEpOaTbHBIC CpEACTBA OOINEHHWsS, TOHUMATh 3HAYCHHE
COLMATBbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYaIui,
YMEThb CMSATYaTh KOH(MIUKTHI U BECTH IEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMM Ccrioco0amMu OOUIEHMsS] M B3aMMOJEHCTBUS, IOHUMATh
HaMEpPEHUs APYruX JItOJIeH, MPOSBIISATh YBAXKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOH (popMe GOpMyJIMPOBATh CBOM BO3PAKEHHUS,

pPa3BEPHYTO W JIOTUYHO HM3JaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eATeIbHOCTD:

MOHUMATh M HCIOJIb30BAaTh MPEUMYINECTBA KOMaHAHON U WHANBHAYAIbHOM
paboThI IpU pEHICHUH OMOJIOTUYECKOM MPOo0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBIX (OPM B3aUMOACHUCTBUSA MPH PEIICHUH YUeOHOU 3a1a4H;

BBIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX JCUCTBUN C Yy4E€TOM OOIIHMX
MHTEPECOB U BO3MOXKHOCTEH KaXkJI0T0 UJieHa KOJJIEKTHUBA;



NpUHUMATh  II€JIM  COBMECTHOM  JICSITENIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATHh JIEUCTBHUS MO €€ JOCTHXKECHMIO: COCTAaBJITH IUIaH JIEWCTBUA,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM Y4YaCTHUKOB, OOCYXIaThb pE3YJIbTaThl
COBMECTHOU pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KAXKIOr0 y4YaCTHUKA KOMAaHIbl B
O0IIM pe3yabTaT 1Mo pa3padOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IIPOEKTHI, OLIEHMBAaThb HWJEHW C TIO3ULIHMA HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJIATh IMO3UTUBHOE CTPAaTErMUYECKOE IOBEAEHUE B Pa3IMYHbIX
CUTYaLUSIX, TPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHULIMATHBHBIM.

OgyageHne yHUBeEpPCAIbHBIMHU PeryJATUBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBISBJIEHUS NpoOJieM U HX
pelIeHUs B )KMU3HEHHBIX U YUEOHBIX CUTYAIHSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKUX 3HAHUN I1IeJIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JCHCTBHUSAX M MOCTYNKaX IO OTHOLIEHHIO K KUBOH MPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBbI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILIECTBIIATh MO3HABATEIBHYIO JEATEIbHOCTD, BBISBIIATH
poOJieMbl, CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJja4yu B 00pa3oBaTEIbHOMN
NEATENBHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEUIEHUs NpoOdJieMbl €  Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIMOYTEHHUIH;

JIaBaTh OLICHKY HOBBIM CHUTYAalUsIM;

paciupsTh paMKHi Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHHE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHMIO U TMPOSIBICHUIO IIMPOKOW HPYAULIUUA B
pa3HbIX O0O0JIACTSAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B NIE€ATEIbHOCTD,
OLICHMBAaTh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJIaJIeTh  HABbIKAMHU  IO3HABATENBHOM  peJeKCUHM KaK  OCO3HAHMS
COBEpIIAEMBIX JEHCTBUM M MBICIUTEIbHBIX MPOLUECCOB, MX PpE3YyJIbTaTOB H
OCHOBaHMI, UCNOIb30BaTh NPUEMBI pedIieKCUU JJIsl OLIEHKH CUTYyalluH, BBIOOpA
BEPHOI'O PEIICHMUS;

YMETh OLICHUBAaTh PUCKH U CBOEBPEMEHHO NPHUHUMATh PEIIEHUS IO HUX
CHUKEHUIO;



IIPUHUMATh MOTHMBBI W apryMEHTHl JPYTHX I[PU aHAJIU3€ pPE3YyJIbTATOB
NEeATENbHOCTH;

3) npuHsATHE CeOs1 M IPYrUX:

IPUHUMATH Ce0sl, MOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl JPYTUX TpPU aHAJU3€ pPE3YJIbTaTOB
NEATENbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIHX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIUU JIPYTOro YeI0BeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTaThl ocBoeHusi mporpamMmmbl COO mno Ouosoruud Ha
06a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue s yueoHoro npeamera «buomorus»
Hay4HbIC 3HAHUSA, YMEHUS U CIOCOOBI JEHCTBUI MO OCBOEHHUIO, UHTEPIIPETALIMU U
peoOpa3oBaHUIO 3HAHUN, BUABI AEATEILHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3NMYHBIX YYEOHBIX CUTYalUSX, a TAKK€ B PEabHBIX
KU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C Ouonorueil. B mporpamme mnpeameTHbie
PE3yNbTaThl IPEICTABIEHBI IO roJaM 00y4YeHUSI.

[IpenmeTHbIE pe3ysbTaThl OCBOEHUA ydyeOHOro mpeamera «buomnorus» ¢ 10
Kaacce NOJKHBI OTpaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJOTUM B CUCTEME HAYYHOTO
3HaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KAPTHWHBI MUPA U HAYYHOI'O MHUPOBO33PEHHS, O BKIAJAE POCCUHCKUX M
3apyOEKHbIX y4YEHBIX-OMOJIIOTOB B pa3BUTHE OWUONOTUH, (DPYHKIIMOHATBHOM
IPaMOTHOCTH Y€JIOBEKa JJI PEILICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEP)KaHUE OMOJOTMYECKUX TEPMHHOB W MOHATHIA:
KU3Hb, KIETKa, OpraHu3M, MeTaboiau3M (0OMEH BeIIeCTB M IpeBpalleHHe
SHEPruu), TOMEOCTa3 (CaMOperyssius), ypOBHEBasT OpraHU3alus >KUBBIX CUCTEM,
CaMOBOCIPOM3BEIEHNE (PENPOAYKLMS), HACIEICTBEHHOCTh, U3BMEHYUBOCTD, POCT H
pa3BUTHE;

YMEHHE Wu3JlaraTb OWOJOrMYEeCKHe TeOopuH (KJIETOYHasi, XpPOMOCOMHas,
MyTallMOHHAsA, LEHTpajbHas J0rMa MOJEKYJIApHOM Ouosioruu), 3akoHbl (I
Mennensa, T. Moprana, H. 1. BaBunoBa) u ydenus (0 eHTpax MHOTrooopasus u
MPOUCXOXKIEHUS KyIbTYpHBIX pacTteHuid H. V. BaBunosa), onpenensite rpaHUIlbl
UX IPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHUE BJIaJIeTh METO/IaMl HAYYHOT'O IMO3HAHUs B OMOJIOTUU: HAOIIOACHUE U
ONMCAHUE KUBBIX CHCTEM, MPOLECCOB U SBJIECHUW, OpraHU3alMs W IMPOBEICHUE
OMOJIOTMYECKOT0  HDKCIEPUMEHTA,  BBIIIBU)KEHHUE  TUIIOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEXJY HCCIEAYEeMbIMU BEIUYMHAMHU, OOBSCHEHUE MOJYyYEHHBIX



pE3yNbTATOB, MCIOJB30BAHHBIX HAYYHBIX IOHATHM, TEOPUH M 3aKOHOB, YMEHHE
JIeJIaTh BBIBO/BI HA OCHOBAHUM IOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBACIATH CYIIECTBEHHbIE MPU3HAKKA BUPYCOB, KJIETOK MPOKAPHUOT U
SYKApUOT, OJIHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IPOLECCOB: OOMEHAa BEIIECTB M IMPEBPAILCHUS] YHEPIrUU B KJETKe, (POTOCHHTE3A,
IUIACTUYECKOTO0 M JHEPreTHYecKkoro oOMeHa, XEMOCHHTEe3a, MHTO3a, Meno3a,
OIUIOIOTBOPEHMS, PA3MHOKEHHS, WHAMBUAYAJbHOTO PAa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSITh MOJyYEHHbIC 3HAHUS AJII OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB U SIBJICHUM, JUI NPUHATUS MPAKTUYECKUX PELICHUN B IOBCEIHEBHOMN
KU3HU C LeJbl0 o0ecredyeHrss Oe30MacHOCTH CBOErO 3J0POBbS U 370POBbS
OKPYKaIOIUX JII0/IeH, COOMIOACHHSI HOPM TPAaMOTHOT'O MOBEICHUS B OKPYKArOIIeH
OPUPOJHON Cpeie, MOHMMAaHME HEOOXOAMMOCTH MCIIOJIb30BAHMS JTOCTUKEHUIM
COBPEMEHHOU ouonoruu u OMOTEXHOJIOTHIA I PaLOHAIIBHOIO
IPUPOIOIIOJIB30BAHUS;

YMEHHE pelmaTh 3JIEMEHTApHbIE TE€HETUYECKUE 33Ja4d Ha MOHO- U
IUTUOPUIHOE CKPEUIMBAaHUE, CIICTUIEHHOE HAaCleJOBaHUE, COCTAaBIATH CXEMBI
MOHOTHOPHUIHOTO CKPELIMBAaHUA JUIsl NPEJCKa3aHUsl HACJIEIOBaHUS IPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOJHATH JIAOOpATOpPHBbIE U MPAKTUYECKHE padOThl, COOJIIOJIATh
npaBuia npu padbote ¢ yueOHbIM U JIA0OPATOPHBIM 000PYI0BaHUEM;

YMEHHUE KPUTUYECKH OLICHMBAThb M HMHTEPIPETUPOBATH HHPOPMALIHIO
OMOJIOTMYECKOT0  COJEP)KaHUs, BKJIIOYAIOLIYIO IICEBAOHAyYHbIE 3HAHUA U3
pa3IMYHbIX UCTOYHUKOB (CpelcTBa MaccoBOM MH(pOpMAaIMU, HAYYHO-TOMYJISIPHbIE
MaTepuabl), ITHUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIIECAOBAaHUI B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOT U H;

YMEHHE CO37]aBaTh COOCTBEHHBbIE IHMCHMEHHBIE M YCTHBIE COOOILEHUS,
000011ast GMOTOTUYECKYI0 MH(OPMAIIHIO U3 HECKOJIbKUX HCTOUYHHMKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUIHBIN annapaT OMOJIOTHH.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro npeamera «buonorus» ¢ 11
Kacce TOIDKHBI OTPAXKaTh:

c(OPMHUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJIOTMH B CUCTEME HAyYHOTO
3HAaHUs ECTECTBEHHBIX HayK, B ()OPMHUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-
HAay4YHOM KApTUHBI MHpa U HAay4HOI'O MHUPOBO33PEHUS, O BKJIAJIE POCCUHCKHX U
3apyO€KHBIX YYEHBIX-OMOJIOTOB B pa3BUTUE OWONOTUH, (DYHKIHOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA I PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE paCKphIBaTh COJEpKAHHE OMOJIOTMYECKHX TEPMHUHOB U TOHSTHI:
BUJ, MONYJISAUsSA, T€HOPOH I, IBOJTIOLHUS, ABMKYIIUE CUIIbI ((PAKTOpPHI) HBOIIIOLMH,
PUCTIOCOOJIEHHOCTh OPraHU3MOB, BUA000pa30BaHHUE, DKOJIOTHYECKHE (DAKTOPHI,



HKOCUCTEMA, MPOAYUEHThI, KOHCYMEHTBI, PEIYIEHThl, LENU MUTaAHUS,
AKOJIOTHMYecKasi mupamua, OuoreoreHnos, onochepa;

YMEHHE u3Jaratb OWOJOrMYecKne Teopuu (IBOMOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHs DBOJIIOIMH), 3aKOHbI U 3aKOHOMEPHOCTH
(3apoasimieBoro cxoactsa K. M. bspa, uepenoBaHus IJIaBHBIX HaNpaBJICHUW U
nyreit sBomonmu A. H. CeseprioBa, yuenust o 6uocthepe B. WM. Bepuanckoro),
OTIPEICNIATh TPAHUIIBI UX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJAMU HAYYHOr'O MMO3HAHUSA B OMOJOrvU: HAOIIOEHUE U
OMHMCAHKE KUBBIX CHUCTEM, MPOIECCOB W SBJICHHUM, OpraHU3alUs W IPOBEICHHE
OMOJIOTHYECKOTO  JKCIEPUMEHTA,  BBUIBI)KCHHE  THIOTE3bl,  BBISBJIICHHC
3aBHUCHUMOCTH MEXIY HCCICAYeMbIMA BEIUYMHAMHU, OOBSCHEHHE TOMYyYEHHBIX
pPE3yNbTaTOB, MCIOJB30BAHHBIX HAYYHBIX TMOHATHA, TEOPUN M 3aKOHOB, YMEHUE
JIeNaTh BHIBOJBI HA OCHOBAHUM TMOJYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIICTATh CYIIECTBCHHBIC NPH3HAKK CTPOCHUS OMOJOTHYECKHUX
OOBEKTOB: BHUJOB, MONY/SLUNA, TMPOAYIEHTOB, KOHCYMEHTOB, PEIYIECHTOB,
OMOreoIeHO30B M  JKOCHUCTEM, OCOOCHHOCTH MIPOLECCOB: HACIEICTBEHHOU
W3MEHYUBOCTH, €CTECTBEHHOrO0 0TOOpa, BHA000pa30BaHUS, MPHUCIOCOOICHHOCTH
OpPraHW3MOB, JEHUCTBUA HKOJOTMYECKUX (PAKTOPOB HA OpPraHU3MBI, TEpeHoca
BEIICCTB M TOTOKAa JHEPTrUHM B HKOCUCTEMAaxX, AaHTPOIOICHHBIX HW3MCHCHHHA B
HKOCHCTEMAax CBOEW MECTHOCTH, KpPyroBOpOTa BELIECTB M OMOr€OXHMHYECKUX
UKJIOB B Onocdepe;

YMEHHE TPUMEHSTh MOTYYEHHBIC 3HAHUS JJI1 OOBSCHEHUS OUOJIOTHMYECKUX
IIPOLIECCOB U SIBJICHUH, ISl IPUHATHUS MPAKTUYECKUX PEUICHUU B MOBCEIHEBHOU
KU3HU C 1eJIb0 OOecredeHrss OEe30MacHOCTH CBOETO 370POBbS U 3A0POBBS
OKPYKaIOIUX JIt0/IeH, COOTIOACHHSI HOPM TPaMOTHOT'O MOBEICHUS B OKPYXKaroIien
NPUPOIHON Cpefie, TMOHMMAaHWE HEOOXOAMMOCTH HWCIIONb30BaHUS JOCTH)KCHUI
COBpEMEHHOW OMOJIOTHH JIJIsl pAllMOHATIBHOT'O MPUPOIONOIb30BAHNUS;

YMEHHUE peliaTh 3JEMEHTapHbIE OMOJOTHYECKHE 33a[auH, COCTaBISATh CXEMbI
NepeHoca BEUIECTB U YHEPTUHU B IKOCHUCTEMaXx (LIeTH MUTAHMUS ),

YMEHHE BBINOJHATH JIA0OpAaTOpPHBIE U MPAaKTUYECKHUE padOThl, COOJIIOATH
npaBuja Ipu padbote ¢ yueOHBIM M JIA0OPaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OIICHWBaTh W HWHTEPIPETUPOBATH HHQPOPMAIUIO
OMOJIOTMYECKOT0 COJEP)KaHWs, BKIIOYAIONIYIO TICEBAOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpelicTBa MaccoBOM MH(MOpMAIMU, HAYYHO-TIOMYJISIPHbIE
Marepualbl),  paccMaTpuBaTh  TJIOOAJIbHBIE  DKOJIOTUYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHE CO37]aBaTh COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOIIEHUS,
0000111251 OMOJIOrMYECKYr0 UH(POPMAIIUIO U3 HECKOJIIbKUX HMCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUIHBIN armapar OUOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM uu(poBbIe
Ne n/m P Kourposbubie | IlpakTuyeckue (upp )
NMporpaMMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
bubmioreka [IOK
1 b 2 0.5
MIOTIOTIDL R Hayka https://m.edso00.ru/7f41¢292
bubmioreka [IOK
2 XK 1
VIBRIC CHUTCGMEL M HX Oprattusaiit https://m.edsoo.ru/7f41¢292
. bu6moreka [JOK
3 XUMHYECKHM COCTaB U CTPOCHHE KIIETKH 8 1 https://m.edsoo. ru/7f41c292
bu6moreka [JOK
4 XK 6
VSHEACHTCTILHOCTD [T https://m.edso0.ru/7f41c292
5 Pa3zMHOXeHHE 1 MTHAUBUAYAJIbHOE Pa3BUTHE 5 1 bubmotexa [JOK
OpraHU3MOB https://m.edso00.ru/7f41¢c292
6 HacneacrBeHHOCTh U U3MEHYHMBOCTD 3 15 bu6moreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuust opraHu3mMoB. OCHOBBI 3 bubmmorexa [IOK
OMOTEXHOJIOTUH https://m.edsoo0.ru/7f41¢c292
bubmioreka [IOK
8 P 1
FIEPBEOE SRS https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 KUIACC

KoangecTBo yacoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aeoB U TeM ndpoBbie
Ne n/m pasi Konrpoabnsie | Ilpakrnueckue (upp )
NMporpaMmmbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
1 DBOIIOIIMOHHAS OUOJIOTUs 9 1 bubmiorexa TTOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHHE U pa3BUTHE KU3HU Ha bubmmoreka LIOK
2 9 0.5
3emie https://m.edsoo.ru/7f41cc74
bubmoreka [IOK
3 O 5 1
PTaHH3MBL H ORpYRafottiad cpeia https://m.edsoo.ru/7f41cc74
4 Coo01iecTBa U 3KOJIOTUYECKUE 9 bub6moreka IJOK
CHCTEMBI https://m.edsoo.ru/7f41cc74
bu6morexa IIOK
5 P 2
C3CPBHOC Bpemd https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO COB I10 ITPOT'PAMME 34 0 2.5



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