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HOACHUTEJIBHAS 3AIINCKA

[Ipu paszpaboTke mnporpaMMbl IO OHOJOTHU TEOPETHUUYECKYIO OCHOBY IS
OMpeNeNieHUs] TOJAXO0/0B K (OPMUPOBAHUIO COJAEpKaHMUSI Y4eOHOTrO TpeameTa
«buonoruss»  cocraBuwin:  KoHUenTyanbHble — nojoxenus ~ProcC COO o
B3aMMOOOYCIIOBJIGHHOCTH IIEJIeH, COJIepKaHus, Pe3yJIbTaTOB 00yUeHHsS U TpeOOBaHUN K
YPOBHIO TOJTOTOBKH BBITYCKHUKOB, IOJOXKEHUS 00 OOIMX MENsIX W IPUHIUIIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpPeHEro o0Iero oopa3oBaHus
B Poccuiickoit denepannu, a Takke MOJ0KEHUS O crerudpuke OHoIoTUn, €€ 3HAUCHUU
B TIO3HAHUM JKUBOM MPUPOALI U OOECIEYEHUU CYIICCTBOBAHHUS YEJIOBEUECKOTO
obmectBa. CoryiiacHO Ha3BaHHBIM TIOJIOKEHUSIM, OIpEeIeHbl OCHOBHbBIC (YHKIIUU
IpOrpaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu HaéT MpEACTaBICHUE O IeNsiX, 00 oOiiel cTpareruu
o0y4eHUs, BOCIIUTAHHUS U PA3BUTHs OOYyYaIOIMIMXCS CPEJICTBAMU y4eOHOTro Tpeamera
«buonorusy, ompenenser 00s3aTENbLHOE MPEAMETHOE COJIEp)KAHUE, €r0 CTPYKTYpY,
pacnpenenieHue MO pas3jeiaM M TeMaM, PEKOMEHIYEMYIO0 IOCJIeI0BaTEIbHOCTh
U3y4YeHUs y4eOHOro marepuana ¢ y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€l, JIOTMKM  0Opa3oBaTEIBLHOrO  TpoIlecca, BO3PACTHBIX  OCOOCHHOCTEH
00yJaromuxcs.

B nmporpamme mo Guosioruu Takke YYUTHIBAIOTCA TPEOOBAHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAlpeJIMETHbIM H  TPEJAMETHBIM pe3yjibTaTaM oOydeHus B
(GbOopMHUpPOBAaHUU OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATENBbHON JEsITeIbHOCTH/y4eOHbBIX
JeNCTBUM 00YyYarOIINXCS 10 OCBOCHUIO COJIEP KaHMsI OMOJIOTHYECKOTO 00pa30BaHMUs.

B nporpamme mo Ouomoruu (10—11 xmaccel, 0a30BBIi YpOBEHB) peaM30BaH
OPUHIIMIT TIPEEeMCTBEHHOCTH B M3Yy4YeHHHM Ouoioruu, Onarojmaps uyemMy B Hei
IpPOCMAaTPUBAETCS  HAMpABICHHOCTb HAa  Pa3BUTHE  3HAHWI,  CBSI3aHHBIX C
(dbopMHUpPOBaAaHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHMsSI, IIEHHOCTHBIX OpPHUEHTAIUU
JUYHOCTH, SKOJOTHYECKOTO MBIIUICHHUS, MPEACTABICHUA O 3J0pOBOM 00pase >KU3HH U
OepeXHBIM OTHOIIEHHWEM K OKpyKarImied mnpupoaHou cpene. [losTomy Hapsany c
M3y4YeHHEM OO0IIEONOIOTHIECKUX TEOPUH, a TAK)Ke 3HAHUM O CTPOCHUU JKUBBIX CHCTEM
Pa3HOTO paHra U CYLIIHOCTH OCHOBHBIX IPOTEKAIOIIUX B HUX IIPOLECCOB B MPOrpaMme
mo OWONOTMW YACICHO BHHMAaHWE UCIIOJIB30BAHUIO TOJYYEHHBIX 3HAHUUA B
MMOBCEIHEBHOM JKU3HU JJIsI PEIICHHs MPUKIIATHBIX 33724, B TOM YHCIIE: MPOPUIAKTUKU
HACJIEJICTBEHHBIX 3a00JIEBaHUI YEJIOBEKa, MEIUKO-TEHETHYECKOTO KOHCYJIbTUPOBAHUS,
000CHOBaHMS PKOJIOTHUYECKH IIETIECO00PA3HOTO TIOBEICHHS B OKPY’KAIOIIECH MPUPOTHOM
cpene, aHanu3a BIHMSHUS XO3AMCTBEHHOW JAEATEIIBHOCTH 4YEJIOBEKA HA COCTOSIHHE
MPUPOAHBIX M HMCKYCCTBEHHBIX JSKOCUCTEM. YCHIIEHME BHUMAHMUS K MPUKIATHOU
HaIpaBJICHHOCTH Y4eOHOro mnpeamera «buonorus» MPOAUKTOBAHO HEOOXOIUMOCTHIO
oOecrieueHUs] YCIOBUM JJIsi PEIICHHS OJHOW U3 aKTyallbHBIX 3ajJay IIKOJIHHOTO
OuoJIoru4eckoro  oOpa3oBaHMs, KOTOpas  mpeamnojaraeT  (GopMUpOBaHUE Y



oOydJaromuxcs  CIOCOOHOCTH  aJanTUpPOBAThC K M3MEHEHUSIM  JUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MUPA.

buonorus Ha ypoBHe cpeaHero oOuiero oOpa3oBaHMs 3aHUMAET BAXXHOE MECTO.
Ona oOecneunBaeT (opMuUpoBaHHE Yy OOydYaroUXCAd NPEACTaBICHUNM O HAaydyHOU
KapTUHE MHUPA, PACIIUPSACT U 0000IIaeT 3HAHUS O KUBOU MPUPOJIE, €€ OTIIMUNTEIHHBIX
MPU3HAKaX — YPOBHEBOW OpraHu3ally W BOJIIOIWHU, CO3AAET YCIOBUS JJISl: MMO3HAHUS
3aKOHOB JKHBOW TMPHUPOJBI, GopMUpOBaHUS (DYHKIIMOHAIBLHON TPaMOTHOCTH, HAaBBIKOB
310pOBOTO M 0€30macHOro o0pasza >KM3HU, SKOJOTHMUECKOTO MBIILUICHHS, [IEHHOCTHOTO
OTHOIIICHUS K KUBOH NIPUPOJIC U YCIIOBEKY.

Bonpiioe 3HaueHWe OWOJIOTHSI MMEET TAaKXKE JUIS PEIICHHS BOCIHMTATEIBHBIX WU
pa3BHUBAIOLIMX 3aJay CpeIHero oOIero oOpa3zoBaHUs, COLMANIM3ALUU O00YYaIOLIUXCS.
N3yuyenue Onosioruu obecreunBaeT yCaoBUs I (OPMHUPOBAHUS MHTEIUICKTYATbHBIX,
KOMMYHHUKAIIHOHHBIX ¥ HWH(QOPMAIMOHHBIX HABBIKOB, JCTETHYCCKON KYJIBTYpHI,
CIIOCOOCTBYET HMHTETpaIliid OMOJOTHYECKMX 3HAHWH C TPEJICTABICHUSAMH W3 APYTHX
y4eOHBIX TIPEJIMETOB, B YaCTHOCTH, (u3uku, Xumum U Teorpaduu. Ha3BaHHbIC
MOJIOKEHUS O TPEeAHA3HAUYCHUH Yy4eOHOro mpeaMeTa «bHOJOTHS» COCTaBUIU OCHOBY
JUISL  OTIpEJICICHUsI TIOJAXOJOB K OTOOPY U CTPYKTYPUPOBAHHUIO €r0 COJEpKaHUs,
PEJACTaBICHHOTO B MPOrpamMMe 1Mo OUOJIOTHH.

Otbop conepxkanus ydeOHOro mnpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C MO3UIMI KyJIbTYpOCOOOpPa3HOTO MOIX0/a, B COOTBETCTBUU C KOTOPHIM
oOydaromuecsi JODKHbI OCBOWTH 3HAHUS W YMEHHS, 3HaYUMBbIe 71 (OPMHUPOBAHUSA
oOIIel KyJIbTYyphl, ONPEEISIONINEe aJeKBATHOE TMOBEICHHUE YEJIOBEKa B OKPYXKaIOIIEH
OPUPOJHON cpele, BOCTPEOOBAHHBIE B IMOBCEJHEBHON JKM3HM U TPAKTHYECKOU
nesitenbHOCTH. Ocoboe MecTo B 9JTOM CHUCTEeME 3HAHUW 3aHUMAIOT DJIEMEHTHI
collepKaHMs, KOTOpbIE CIyKaT OCHOBOM nJisi (OPMHUpPOBAHUSA TPEACTABICHUN O
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHE MHpa M IICHHOCTHBIX OPHUEHTAIUSAX
JUYIHOCTH, CIOCOOCTBYIOIIUX TYMaHHU3aIUM OMOJIOTHYECKOTO 00pa30BaHuUs.

CTpyKTyprpOBaHHUE COEpkKaHUS yueOHOTO MaTepraia B IpOrpaMMe 1Mo OMOJIOTUN
OCYIIECTBIICHO C YYE€TOM TMPUOPUTETHOTO 3HAYEHUS 3HAHUA OO0 OTIUYUTEIBHBIX
OCOOEHHOCTSIX JKMBOW TPHUPOABI, O €€ YpPOBHEBOW OpraHU3alMK W H3BOJONHH. B
COOTBETCTBHHM C JTHM B CTPYKType ydeOHOro mnpeamera «buomorusy» BbIIeneHbI
CIENyIONINE CoAepKaTenbHble JUHUH: «buonorus kak Hayka. MeToabl Hay4HOTO
no3HaHus», «Kinetka kak Owonmornueckas cuctemay, «OpraHu3m Kak OHOJIOTHYECKas
cuctemay, «Cuctema W MHOTOOOpaswe OPraHUYECKOTO MHUpPay, «IBOJIOIUS >KUBOU
MPUPOABD», « IKOCUCTEMBI U MTPUCYIIIAE UM 3aKOHOMEPHOCTH.

Henp wu3ydyenuss yueOHoro mnpeamera «buonmorusi» Ha 0a30BOM YpOBHE —
OBJIaJieHNEe OOYYarOMIMMUCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHATHHOW OpraHU3aIuu
KUBBIX CHCTEM Pa3HOTO paHTa U MPUOOpETEeHNE YMEHUN MCTIOIb30BaTh ATH 3HAHUS IS



IPAMOTHBIX JEUCTBUN B OTHOIICHUH OOBEKTOB JKMBOM MPUPOJIBI U PEUICHUS PA3TUYHBIX
KU3HEHHBIX MPOOIIEM.

JlocTimkeHue 1enu u3ydeHus ydeOHoro mnpenmera «buonorusi» Ha 06a3oBoM
ypOBHE 00€CTIeUrBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOCHHUE O0YYAIOIIUMHUCS CUCTEMbI 3HAHUN O OMOJOTUYECKUX TEOPUSIX, YUCHHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIMOTe3ax, IMpaBUiaXx, CIy>KallluX OCHOBOW s
dbopMupoBaHusl MPEICTABICHUI O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOJax
HAy4YHOTO I[IO3HAHUS, CTPOEHHUU, MHOTO00pa3uh M OCOOCHHOCTSX J>KUBBIX CHCTEM
pa3HOr0 YpOBHS  OpraHu3allud, BBIJAIOIMIMXCS  OTKPBITHSX HM  COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y O0Oy4YalOIIMXCS TO3HABATENIBHBIX, WHTEUICKTYalbHBIX U
TBOPYECKUX CMIOCOOHOCTEHN B MPOIIECCE aHAIN3a JIAHHBIX O MYTSIX Pa3BUTHUSI B OMOJIOTHUHU
HAyYHBIX B3IJISIIOB, UACH W MOJXOJIOB K M3YYCHHUIO JKUBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3aIuy;

CTAaHOBJICHUE Y O0yYarONIUXCsl O0IIeH KyIbTyphl, YHKIIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMCHHH OOBSICHATh M OICHUBATh SIBJICHUS OKPYXKAIOIIETO MHUpa KUBOU
IPUPOJII HA OCHOBAHWHU 3HAHUN U OTBITA, OJYYCHHBIX NMPU U3YYCHUU OMOJIOTHH;

dopmupoBaHue y OOydYarOIIUXCS  YMEHUH  WJUTIOCTPUPOBATh  3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B MPAKTHUUECKOW JESATENBHOCTH YENOBEKa, pPa3BUTUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KMBOMU
OPUPOJIbI, HEOOXOAUMOCTH OEpeKHOTO OTHOUIEHUS K HEHW, COOMIOAEHUS STUYECKUX
HOPM TP MPOBEJEHUU OMOJOTUYECKUX UCCIIETOBAHMI;

OCO3HAHHE IIEHHOCTH OWOJOTUYECKUX 3HAHMM [JIs1 TIOBBIIICHUS  ypPOBHS
HKOJIOTHYECKOUN KYIbTYpBI, 11T POPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

IpUMEHECHHE TPHOOPETEHHBIX 3HAHUNW W YMEHHMH B IOBCEIHEBHOW >KU3HH IS
OLCHKH ITOCJICJCTBUM CBOEH JIEATEIBHOCTH IO OTHOIICHUIO K OKPYXXAaloUIEh cpele,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHHWE U COOJIOJEHUE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucteme cpennero oOmiero o6pazoBanusi «buonorus», nzydaemas Ha 0a30BOM
YpOBHE, SIBISIETCS 00s3aTeIbHBIM y4EOHBIM TPEIMETOM, BXOJSAIIUM B COCTaB
npeaMeTHol obnactu «EcTecTBEeHHO-HAYYHBIE IPEAMETHD.

Jlnst u3ydenuss Omosornu Ha 0a30BOM YpOBHE CpPEIHEr0 00IIero oOpa3zoBaHUs
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Hepento), B 11 knacce — 34 yaca (1
4yac B HEJIEIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTUH C OOIECTBEHHBIMHU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMHU HayKaMu, puiocopueit, STUKOM, 3CTeTUKON U npaBoM. Poib
Oouosiorun B (OpPMHUpPOBAHMM COBPEMEHHOW Hay4dyHOU KapTuHbl Mwupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metoapl TO3HAHMS KUBOW MNPUPOJLI (HAONIOJEHUE, SKCIIEPUMEHT, OIKCAaHUE,
U3MepeHue, Kiaccuukaius, MoJeIupoOBaHue, CTATUCTUYECKass 00pa0oTKa TaHHBIX).

JdeMoHcTpanum:

IToptpetst: Y. lapsun, I'. Mennens, H. K. Konbuos, /Ixx. Yorcon nu ®@. Kpuk.

Tabmuipl u cxeMbl: «MeTObl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckass pabora Ne 1. «Mcmonp3oBaHue pa3iaMYHBIX METOJIOB TIPHU
U3Y4YEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI H MX OPTaHU3AIUA.

XKusbie cuctembl (6MocHCTEMBbl) Kak NMpeaMeT u3zydeHus: Ouonoruu. OTiuuue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaoiicTBa OmocHucTeM UM UX pa3HOOOpasue. YPOBHU OpraHU3alUud OMOCHUCTEM:
MOJICKYJISIPHBIN, KJIETOYHBIM, TKAHEBBI, OPraHU3MEHHBIN, IMOMYJISALUOHHO-BUIOBOM,
KOCHUCTEMHBIN (OMOTCOIIEHOTHYECKUM ), OMOChEPHBIH.

JdeMoHcTpanum:

Tabnmuuel u cxembl: «OCHOBHBIE TPU3HAKU J>KU3HU», «YPOBHHU OpraHU3AIMH
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJHK.

Tema 3. XumMnuyeckuii COCTaB U CTPOEHNE KJIETKH.

XUMUYECKUA COCTaB KIETKM. XUMHUYECKHE JJIEMEHTBI: MaKpO3JIEMEHTBHI,
MHUKpPO3JIeMEHThl. BoJla 1 MUHEpaJIbHbIE BEIIECTBA.

@OyHKUIUM BOAbl U MUHEpAJbHBIX BellecTB B kieTke. llomnepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u crpoeHue O€IKOB. AMHUHOKHUCIOTHI — MOHOMEpHI OEJKOB.
HezameHumble M 3aMeHUMble AMHHOKUCIOTHL. AMHMHOKHCIOTHBIM COCTaB. YPOBHH
CTPYKTYpbI O€JIKOBOM MOJEKYJbI (IEPBUYHAS, BTOPUYHAS, TPETUYHASA U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonornyeckue GyHKmm OEIKOB.

®depmeHThl — OMonornyeckue kKarainu3aTtopbl. CTpoeHue depMmMeHTa: aKTHBHBIN
LEHTp, cyOcTpatHas cneunduaHocts. Kopepmentsl. Butamunbl. OTnuuus GepMeHTOB
OT HEOPTAaHWYECKUX KATaIU3aTOPOB.



VYrineBoabl: MOHOcaxapuibl (TJIIOKO3a, pubo3a U Ae30Kcuprbo3a), AUcaxapujibl
(caxaposa, JakTo3a) M MoOJUcaxapuabl (KpaxMall, TJIMKOTEH, IEJII0JI03a).
buonorunyeckue pyHKIMH YIIIEBOIOB.

Jlunupel:  Tpurauuepuabl, — ¢ochonunuabl,  crepouabl. [ 'HmapoduIbHO-
ruapodoOHbie cBolicTBa. buonornueckue GyHkiuu aunugoB. CpaBHEHUE YIIIEBOJIOB,
OCJIKOB U JTUMUJ0B KaK UICTOYHUKOB YHEPTUH.

Hyxnennossie kucnotsl: JIHK u PHK. Hykieotnabl — MOHOMEPBI HYKIIEHHOBBIX
kucnoT. Crpoenue u pynkuuun JJHK. Ctpoenune u @pynkiun PHK. Bunst PHK. ATO:
CTpoeHUue U QYHKIUH.

[Mutonorusa — Hayka o kieTrke. Knerounas Teopusi — mpuMep B3aMMOIECHCTBUSA
ujed u HaKkToB B HAYYHOM MO3HAHUU. MeTO/Ibl U3yUEHHUS KIIETKH.

Knerka kak menoctHas sxkuBas cuctema. OOuue NpuU3HAKU KJIETOK: 3aMKHYTas
HapykHas MmeMmOpaHa, Mojekyiabsl JJHK kak reHernueckuii ammapar, cucTeMa CHHTE3a
Oenka.

Tunel KIETOK: dyKapuOTHYECKasi U Mpokapuotuueckas. OCOOCHHOCTH CTPOEHUS
MPOKAPUOTHYECKONW  KieTku.  KierouHas ~ cTeHka  OakTepui. Crpoenue
AyKapUOTHYECKON KiIeTKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, KUBOTHON U TPUOHOM
KJICTKHU.

[ToBEpXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIHKC, HUX
¢ynkuuu. [lnazmatuyeckas memOpana, e€ cBoiicTBa u QyHkiuu. [lutomnasma u eé
opraHousibl. OmgHomemOpannbie opranouasl kietku: OIIC, anmapar ['onbmxu,
nu30coMbl.  [loyaBTOHOMHBIE OpraHOMIbl KJIETKHA: MHUTOXOHJAPUM, IJIACTUIBI.
[Ipoucxoxnenne MUTOXOHApUNA U TMiIactul. Buasl tuactun. HememOpanHbie
OpraHOUJIbI KJIETKU: PUOOCOMBI, KICTOYHBIM IIEHTP, IEHTPUOIHN, PECHUYKH, KTYTHUKH.
OyHKIWU OPraHOUIO0B KJIETKU. BKIItoueHus.

SAnpo — perynaropuslii 1eHTp kieTku. CTpoeHue siapa: saepHas o00JI0YKa,
KapuoIuia3mMa, XpOMaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHCOpPT BEMIECTB B KIIETKE.

JdemoncTpanum:

IToptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Junarpammel: «PacnpeneneHrne XMMUYECKUX BJIEMEHTOB B HEXUBOW IPUPOAELY,
«PacmpenienieHne XMMHUYECKUX SJIEMEHTOB B KUBOW MPUPOJE».

Tabmuuet u cxembl: «llepumonnueckas TabaMIa XUMHYECKHX DJIEMEHTOBY,
«CTtpoeHHe MOJIEKYJbl BOJBI», «bruocuHTe3 Oenkay», «CTpOoCHHE MOJEKYJIbl OeaKay,
«Ctpoenne depmentan, «HykneunoBbie kuciaotel. JIHK», «CtpoeHue mosekysbl
AT®», «CtpoeHue HSyKapUOTHUYECKOW KIETKH», «CTpOeHUE 3>KUBOTHOU KIETKHY,
«CTpoeHHne pacTUTENbHOW KIETKH», «CTpOEHHE MPOKAPUOTHYECKON KIETKHY,
«CTpoeHue sizipa KIETKU», « Y TIIEBObDY, «JIUIUIbD.



O6opynoBaHue: CBETOBOW MHMKPOCKOI, OO0OpyIOBaHHWE [JIsi IPOBEICHUS
HaOJIOJICHUM, U3MEPEHUHN, SKCIEPUMEHTOB, MHUKpONpenapaTbl pPaCTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATBHBIX KIETOK.

JlabopaTopHble U NpaKTHYeCKHe PAdOThI:

JlaboparopHass pabora No 1. «M3ydeHue KaTaauTUYECKOW aKTUBHOCTHU
¢dbepMeHTOB (Ha MpUMEpPe aMIJIa3bl WIIM KaTajlasbl)y.

Jlaboparopnas pabora Ne 2. «3ydyeHue cTpoeHUs! KIETOK PaCTEHUM, KUBOTHBIX
1 OaKTepuil MoJi MUKPOCKOTIOM Ha TOTOBBIX MUKPOTIpENapaTax U X OMUCAHUE.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeH BellecTB, WU MeTaboMuM3M. AccuMUisius (TJIACTUYECKUM OOMEH) u
TUCCUMWIIISIITUSL  (PHEPTeTHUECKUi OOMEH) — JIB€ CTOpPOHBI €IMHOrO TIpoliecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHsS BEIIECTB W DHEPrud B TMOHUMAHUHU
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOoHBIN U rereporpodHbiii. Pons depmeHTOB B
oOMeHe BeIeCTB M MPEBPAIICHUN YHEPTUU B KIIETKE.

®dotocunTte3. CreroBas u TeMHOBas (a3bl hoTocuHTe3a. Peakumu doTocuHTE3A.
OddextuBHOCTh (PoTOCHHTE3a. 3HaueHWe (OTOCHMHTE3a IS JKU3HU Ha 3emiie.
Brnusaue ycnoBuit  cpeapl Ha  (PoTOCMHTE3 U CIOCOOBI  TIOBBIINICHUS  €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XEMOCHUHTE3UpyIolue OakTepuu. 3HAYEHUE XEMOCHHTEe3a ISt
KU3HU Ha 3eMIie.

DOHepreTuueckuii oOMeH B KieTke. PaciiersieHue BelIecTB, BBIACICHUE U
aKKyMYJIMPOBAaHHUE PHEPIHUHM B KIETKE. DTalbl dHEPreTHudeckoro oomena. ['nukomus.
Bbpoxenune u ero Bunbl. KucnopomgHoe okuciaeHue, WM KIETOYHOE JbIXaHHE.
OxucnutensHoe pochopunupoBanue. IPPEKTUBHOCTh SIHEPTETUUECKOTO OOMEHA.

Peakniuu matpuuHoro cuaTe3a. I'eHeTnueckas napopmanus u JIHK. Peanuzamus
reHeTHYeckod wHGoOpMaIlMd B KIeTKe. ['eHEeTHYeCKWid KOJ UM €ro CBOMCTBA.
Tpanckpunmmst — matpuunbiii cuate3 PHK. Tpancnsius — OuocunTe3 Oenka. DTarmbl
tpancisanuu. KogupoBanre aMuHOKUCIOT. Ponb pubocom B GnocuHTe3e OenKa.

Hexnerounsie Gopmbl xu3Hu — Bupychl. Mcropusi otkpeitus BupycoB (. U.
WNBanoBckuii). OCOOEHHOCTM  CTPOEHUS W JKA3ZHEHHOIO  IIMKJIA  BUPYCOB.
bakrepuodaru. bonesnu pacreHuil, )KUBOTHBIX U YEJIOBEKA, BBHI3HIBAEMBIE BHPYCAMHU.
Bupyc ummynonmedummra dwemoBeka (BUY) — Bo3Oymutens CIIMJla. OOpatnas
TPAHCKPHUIIIUS, peBepTa3a U uHTerpasa. [IpodunakTuka pacnpoCcTpaHEHUS BUPYCHBIX
3a00IeBaHM.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konsuos, /. Y. BanoBckui, K. A. Tumupszes.

Tabmuubl u cxembl: «Tumbsl muTaHusA», «MeTabomu3am», «MUTOXOHIAPHUIY,
«OHepreTnyeckuit obmen», «Xmopormitact», «PDotocunted», «Ctpoenue JIHK»,



«Ctpoenue u (pyHKUHOHUpOBaHHE TeHay, «CuHTe3 Oenka», «[ eHeTHUYEeCKUU KOI»,
«Bupyce», «bakrepuodarn», «CtpoeHue u xu3HeHHbI nukin Bupyca CIIN/a,
6akrepuodaray, «Permmukamus JJHK».

Ob6opynoBanue: Moaenu-anmaukauun «Yasoenwe JHK wu Tpanckpunumus»,
«buocuntes 6enkay, «CTpoeHue KIeTKN», MoJenb cTpykTypsl JITHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1wk, WM S>KU3HEHHBIM UWKI KiaeTku. HHTepdaza U MUTO3.
[Iporecchl, mpotekaromniue B uHTepdasze. Permkanus — peakiys MaTpUuyHOTO CUHTE3a
JHHK. Crpoenue xpomMocoM. XpOMOCOMHBIM Habop — KapuoTun. JumiouaHeiili u
rarylOUJIHBIA ~ XpOMOCOMHBIE HaOOphl. Xpomatuabl. [luTosorudyeckre OCHOBBI
Pa3MHOKEHUSI U UHAUBUAYAIBHOTO Pa3BUTUS OPraHU3MOB.

Henenne knetkn — muto3. Craaum mutosa. Ilpoueccwl, mpoucxopsiue Ha
Pa3HbIX CTAAUAX MUTO3a. BUOTOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi THOEIH KJIETKHA — aroITo3.

dopmbl pa3MHOKEHHSI OpPraHU3MOB: Oecrojioe W MmojoBoe. Buawsl Gecrosoro
Pa3MHOKEHMS:  JICJICHUE HAJBOE, IOYKOBAHHWE OJJHO- U  MHOTOKJIETOYHBIX,
CropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIOHUPOBAHUE
OpPraHu3MOB, €r0 3HAYEHUE JIJI CEJICKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIIOI0rO.

Meito3. Craguu wMeito3a. Ilporiecchl, NpoUCXOAAIIME HA CTaaUsIX Meio3a.
IToBenenune xpomocoM B Meiiose. Kpoccunrosep. bruonornueckuii CMbICI U 3HAYEHUE
Meno3a.

["ameTorenes — mporecc 00pa3oBaHUs MOJOBBIX KIETOK Yy *UBOTHBIX. [loyioBBIE
JKEJIe3bl: CEMCHHUKU U SSUYHUKU. OOpa3oBaHUE M pa3BUTHE MOJOBBIX KIETOK — T'aMeET
(cmepmaro3ou, sUIEKIIETKA) — cliepMaTorene3 u oBoreHe3. OCOOEHHOCTH CTPOCHUS
AUIEKIIETOK U criepmaTo3onaoB. Omnonorsopenue. [lapreHorenes.

NuauBuayanbHoe  pa3BuTue  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(omOpuorene3). Otanbl 3MOPUOHAIBHOTO PA3BUTHA y TO3BOHOUYHBIX JKMBOTHBIX:
IpoOyieHre, TracTpyismus, opraHoreHe3. I[locTaomOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHUA: MPsIMOE, HempsiMoe (JInyuHO4YHOE). BrusHue cpembl
Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pa3zButue pacrennii. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH,
CTaJIuH PA3BUTHSL.

JdeMoHCcTpanum:

Tabmuuet u  cxembl: «DOpMBI  pa3sMHOXKEHHSI OpPraHU3MOBY», «J/[BoiiHOE
OIUIOJIOTBOPEHUE Y LIBETKOBBIX PAaCTeHUI», «BeretaTuBHOE pa3MHOKEHUE PACTCHUIN,
«/enenne knetku Oaktepuit», «CTpoeHHE TOJNOBBIX KIETOK», «CTpoeHue
xpomMocoMbl», «Knerounslii mukn», «Pemmkanus JHK», «Mwutoszy», «Menosy,



«IIpsmMoe m HempsiMoe pa3BUTHE», «l'aMeTOreHe3 y MIIEKOMMUTAIOIIUX U YEJIOBEKay,
«OCHOBHBIE CTaJIUX OHTOTCHE3A.

O6opynoBaHue: MHKPOCKOT, MHKPOIPENAPATHI «CrniepMaTo30u/Ibl
MJICKOTIUTAIOLIETOY, <«SliIekieTka MiekonuTaronero», «KapuokuHes B KIeTKax
KOpEIlIKa JIyKa», MarHuTHasi Mojenb-aniuinkanus «/lenenue knetku», moaens JJHK,
Mo/ieNib MeTa(azHOl XPOMOCOMBI.

JlaGopaTopHble M MpaKTHYecKUe PadoThI:

Jlaboparopnas pa6ota Ne 3. «HaGmronenre Muto3a B KjeTKax KOHYMKA KOpelika
JlyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopnas padota Ne 4. «M3yueHue cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTIpenaparax».

Tema 6. HacsieACTBEHHOCTh U M3MEHYHMBOCTH OPraHNU3MOB.

[Ipeamer u 3amaum reHetuku. Mctopust pa3BuTusi reHeTuku. Pons nutosorun u
AMOPHOJIOTUU B CTAHOBJICHUM TE€HETUKH. BKiag poccuiickux u 3apyOeKHbIX YUEHBIX B
pa3BUTHE TEHETUKH. MeTOJbl Te€HETUKHU (THOPUAOJIOTHYECKUM, ITUTOTCHETUYCCKUM,
MOJICKYJISIpHO-TeHeTUUeCKni). OCHOBHBIE TEHETHYECKHWE TIOHATHS. [ eHeThdeckas
CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaXx CKpEIIMBaHUM.

3aKOHOMEPHOCTH HACJEAOBAaHUS TPU3HAKOB, yCTaHOBJIEHHble [. Menpaenem.
MonorubpugHoe CKpeluBaHue. 3aKOH €IMHO-00pa3us TUOpHUIIOB  TEPBOTO
nokosnieHus. [lpaBuio noMHHMpOBaHUS. 3aKOH pPACIICIUIEHUS NPU3HAKOB. | 'Hnores3a
gucTOThI raMeT. [loJHOEe ¥ HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe ckpeniBaHue. 3aKOH HE3aBHUCHMOIO HACJIEJIOBAHMS IMPU3HAKOB.
[{uToreHeTnyeckre OCHOBBI ~ TUTHOPUIHOTO  CKpEUIMBaHUA.  AHaIU3HUPYIOIIEe
ckpeluBanue. lcrnonb3oBaHMe aHATM3UPYIOUIETO CKPELIMBAHUSA ISl ONpPEAEIICHUS
reHOTHUIIa 0COOH.

CueruieHHOe HacienoBaHue Npu3HakoB. PaGora T. Moprana mo crerieHHOMY
HacJEeJ0BaHUIO reHoB. HapylieHune cuerieHusi FeHOB B pe3yJbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasI TEOPHUSI HACIIECICTBEHHOCTH. | €HeTUUEeCKHUE KapThl.

I'enetuka mnona. XpoMOCOMHOE OIpeaeiaeHue mojia. AyTOCOMBI M IOJOBBIE
XpoMocoMbl. ['oMorameTHele M TeTeporaMeTHble opraHu3mbl. HacnenoBaHue
MIPU3HAKOB, CLIETUICHHBIX C MTOJIOM.

N3meHnunBocTh. BHbl M3MEHUYMBOCTU: HEHACIEICTBEHHAss M HACIIE/ICTBEHHAS.
Ponp cpenbl B HEHACJEACTBEHHOM U3MEHYUBOCTHU. XapakTepucTUKa
MOAU(PUKAIMOHHON W3MEHUYMBOCTH. BapuanMoOHHBIA pAl W BapHAIMOHHAsS KPHUBas.
Hopwma peakuuu npusnaka. KonruecTBeHHbIE M KAYECTBEHHbIE NTPU3HAKUA U UX HOpMa
peakiuu. CoiicTBa MOJU(PUKALIMOHHOW N3MEHYUBOCTH.

HacnenctBennasi, wWiM TeHOTUNIMYECKas, W3MEHUYUBOCTh. KomOuHaTHBHAsS
M3MEHYUBOCTh. Meii03 1 MOJIOBOM MPOlilecC — OCHOBA KOMOWHATUBHON MU3MEHUYUBOCTH.
MyTtannonHas u3MeHUYMBOCTh. Kiaccudukaiusi MyTaluii: T€HHbIE, XPOMOCOMHBIE,



reHoMHble. YacTtora W OpUYMHBI MyTauuid. MyrtareHHsle (akTopbl. 3aKoH
TOMOJIOTMYECKHUX PSZ0B B HACHEACTBEHHOM u3MeHunBocty H. M. BaBumnosa.

Buesnepnas HacneACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uenoBeka. Kapumotun uyenoBeka. OCHOBHBIE METOIbl TE€HETHUKHU
YeJIOBEKA: TCHCAIOTHUYCCKUM, OJM3HEIOBBIM, IMTOTCHETUYCCKHUI, OMOXUMHUYCCKHI,
MOJIEKYJISIPHO-TeHETUUECKU. COBPEMEHHOE OIPEICICHUE TEHOTHUIIA: MOJHOTE€HOMHOE
CEKBEHUPOBAaHUE, TECHOTUIIMPOBAHME, B TOM 4ucie ¢ nomoulpto [IIIP-ananu3sa.
HacnmencrBennele  3a0ojieBaHMs  4YeJIOBeKa: T'eHHBbIE  00Jie3HH, OOJIE3HH C
HACJIEJICTBEHHOU MPEAPACTIONIOKEHHOCThIO, XPOMOCOMHBIE Oosie3Hu. CoMaTHYECKUE U
reHepaTuBHble MyTaluu. CTBOJIOBBIE KJIETKHU. [IpUHIIUIIBI 340pOBOTO 00pa3a >KU3HU,
JUArHOCTUKUA, TNPOGUIAKTUKA ¢ JICUCHUS] TEHETHYEeCKUX OoyiesHed. Menuko-
F€HETUYECKOEC  KOHCYJIbTHUPOBaHHWE.  3HAYEHHWE  MEIUIMHCKOM  TE€HETUKU B
PEIOTBPAILCHUH U JICUCHUHN TeHETUYECKUX 3a00JIeBaHUI YEJIOBEKA.

JdeMoHcTpanum:

[Toptpertst: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. Yersepukon, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmunpl 1 cxembl: «MOHOTHOpPUIHOE CKPEIIMBAHUE W €ro IUTOTCHETHYEeCKas
OCHOBa», «3aKOH PAaCUICIJICHUS] U €r0 IUTOI€HETHUYECKasi OCHOBa», «3aKOH YHMCTOTHI
rameT», «Jlurnbpunnoe ckpemBanuey», «lluronornyeckre OCHOBBI TUTHOPUTHOTO
CKpeluBaHusa», «Meio3», «B3zaumoneicTBue aiuleNbHBIX TE€HOB», «l'eHeTnueckue
KapThl PAcCTEHUM, XKUBOTHBIX M YeJOBEeKa», «l'eHeTHka mnoja», «3aKOHOMEPHOCTH
HACJIEJOBaHUsA, CIEIUIEHHOrO ¢ Moiom», «KapuoTumbl yenoBeka M KUBOTHBIXY,
«Buasl u3menumBocTH», «MonudukanuonHas HW3MeHYUBOCTHY, «HacnegoBanue
pesyc-dakropa», «I'eneTuka rpymmn KpoBu», «MyTallmoHHasi K3MEHUYHUBOCTHY.

O6opynoBanue:  Mojenu-anruiMkauu — «MOHOTHOpUIHOE  CKpEIIMBAHUEY,
«Henomnoe  momumHMpoBaHue», «JlurmOpumHoe  ckpemuBanme», «llepekpéct
XpOMOCOM», MHUKPOCKOI W MUKpompemnapat «Jpo3oduia» (Hopma, mytanuu ¢GopMbl
KPBUIbEB M OKPACKH Tefa), repoapuii «I"opox moCceBHOM.

JlabopaTopHble H NpakTH4YecKHe padoThI:

JlabopatopHasi pabora Ne 5. «UM3yueHue pe3ynbTaToB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIMBAHUS Y APO30(UIIBI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopHast pabora Ne 6. «M3yueHme MoOAM(PUKAITMOHHON H3MEHYHBOCTH,
MMOCTPOEHHUE BAPUALMOHHOIO Psila U BAPUALMOHHON KPUBOW».

JlabopatopHasi padota No 7. «AHanmu3 MyTanuid y JIpo30QuiIbl Ha TOTOBBIX
MHKpOIIPENapaTax».

[TpakTtuueckas padota Ne 2. «CocraBiieHHE U aHAIU3 POJOCIOBHBIX YEIIOBEKA.

Tema 7. Cenekniusi opranuzMoB. OCHOBBI OMOTEXHOJIOTH M.



Cenekuuss Kak Hayka M IpOLECC. 3apOXKIAECHUE CEJIIEKIMM W JOMECTHUKALUA.
VYyenne H. M. BaBunoBa 0 1eHTpax MPOUCXOXKACHUS U MHOTr000pa3usi KyJbTYpPHBIX
pacteHnil. LIeHTpbI MPOUCXOKIACHHS JOMAIIHUX KUBOTHBIX. COPT, mOpoAa, ITaMM.

CoBpeMeHHbIE METOJIbl CeNeKUMU. MacCoBbIi M WMHAMBUAYAIbHBIA OTOOpPHI B
CEJEKIIMM pacTeHU U KUBOTHBIX. OneHka »Kkcrepbepa. bimskopoacTBEeHHOE
ckpemyBanue — uHOpuauHr. Ywucras auHusA. CKpellMBaHUE YHUCTBIX JUHUH.
I'erepo3uc, unu rubpunHas cwia. HeponcTBeHHOE CKpellMBaHME — ayTOPUIWHT.
Otnanénnas rubpunusanus U e€ ycnexu. VICKycCTBEHHBIN MyTareHe3 U MOJydeHue
HOJIMIUIOUAOB. JIOCTHKEHUS CENEKIIUN PACTEHNUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpaciib MPOU3BOJACTBA. ['€HHAs WHXEHEpHUs. OTallbl
co3ganusi pekomOunantHo JIHK wu Tpancrennbix opranusmoB. Kierounas
uHxeHepus. Kierounbele KynabTypbl. MUKPOKIOHANBbHOE Pa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne  BBICOKONPOAYKTUBHBIX  CEIIbCKOXO3SIMCTBEHHBIX  OPraHU3MOB.
Okojoruyeckue U studeckue npoodsiemsl. MO — reHeTrnuecku MOAUQPUIIUPOBAHHbBIE
OpraHU3MBlI.

JlemoHcTpanuu:

IToprpetsr: H. 1. Basunos, 1. B. Muuypumn, I'. /I. Kaprieuenko, M. @. 1BaHOB.

Tabmuupr u cxembl: Kapta «LleHTphl NPOUCXOXKACHUS U MHOTO00pa3us
KyJIbTYPHBIX pacTeHUi», «llopoabl AOMAalIHUX >KUBOTHBIX», «CopTa KyJbTYpHBIX
pacrenuity, «OtnanéHHas rudpuamsanus», «Padorel akamemuka M. ®. MBaHOBay,
«[lomumnongus», «OOBEKTH  OMOTexHOJOTMM», «KieTouHble  KyJIbTypbl H
KJIIOHUpOBaHue», «KOHCTpyupoBaHUeE U IIEPEHOC TEHOB, XPOMOCOMY.

OO6opynoBaHue: MyJISKU IUIOJIOB U KOPHEIIONOB JAMKMX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CeabCKOX03IHCTBECHHBIC PACTCHHS .

JlaGopaTopHble M MpaKTH4YeCKUE PAdOThI:

Okckypenss  «OCHOBHBIE METOABI M JOCTHIKEHUS CEJIEKIMM PACTCHUM U
’KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO (epMy, COPTOUCIBITATENbHBIH
Y4acCTOK, B TEIUIMYHOE XO3AHUCTBO, JIaOOPATOPUIO arpOyHHBEPCUTETAa MM HAy4YHOTO

LEHTPA)».
11 KJIACC

Tema 1. DBoJIIOIIUOHHASI OHOJIOTHSL.

[IpeanochUIKu BOBHUKHOBEHUSI SBOJIOLMOHHON TEOpUU. DBOJTIOIMOHHAS TEOPUS
u e€ MecTo B Omosoruu. BriusHue 3BOTIONMOHHON TEOpUU HA Pa3BUTHE OWOJIOTHH U
JIPYTHX HAYK.

CeugerensctBa  »Bodtonuu.  [lameoHTonormyeckue:  MOCIEAOBATEIbHOCTD
MOSIBJICHUSI BUJIOB B TMAJCOHTOJIOTMYECKOW JIETOMUCHU, MepexXOoAHbie (OPMBI.
buoreorpaduueckue: cxoacTBo U pazinuue GpayH v GJIop MAaTEPUKOB U OCTPOBOB.



OMOpHOJIOTUYECKHE: CXOJACTBA M pa3iuyus SMOPUOHOB pa3HBIX BHUJOB
ITO3BOHOYHBIX. CpaBHUTEIBHO-AaHATOMMYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METa0OJMYECKUX TNyTe Yy Bcex
OpraHU3MOB.

OpomonmonHas  teopuss Y. Jlapuna. Ilpenmocbuiku  BO3HUKHOBEHUS
napBUHU3Ma. JIBMKyluMe Cuibl HBOMIOUMU BUAOB 1o JlapBuHy (M30bITOUHOE
Pa3MHOXKEHUE TIPU OrPAaHUYEHHOCTHU PECYPCOB, HEONpPEAECIEHHAs W3MEHUYUBOCTD,
060pr0a 3a CyIecTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bojonnn (CTD) u e€ 0CHOBHBIE MOJIOKEHUS.

MukposBomonus. [Tonynsinus kak eITMHUIA BUIA U 3BOJIIOLIUH.

JBuxymue cuibl ((akTopbl) 3BOJIOLMM BUJIOB B Mpupoae. MyTalMOHHBIN
npolecc U KOMOMHATUBHAS W3MEHUYUBOCTb. [lomynsiiinoHHbIE BOJIHBI U Apeid TeHOoB.
N3onsuus u Murpanusi.

EctectBennbiii  oTOOp — Hampapisiomuid  ¢aktop 3Bodonud.  DopMbl
€CTECTBEHHOT0 0TOOpA.

[Iprcnoco6IeHHOCTh  OpPraHM3MOB Kak pe3yabTaT dBoytoluu. [Ipumepst
NPUCTIOCOOJIEHUN Y OpraHu3MOB. ApoMOP(O3bI U UNO0-a AN TALIUH.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHoBHbIE (HOPMBI BUI000pa30BaHNUSA
reorpagpu4yeckoe, 3KOJIOTUYECKOE.

MakpooaBomnonusi.  DopMbl  3BONIOUMU:  QUIETHYECKas,  JIUBEpreHTHas,
KOHBEpTeHTHasl, nmapasienbHas. HeoOpaTuMOCTh 3BOIOIMH.

[IpoucxoxnaeHne OT HeCHEUMAIU3UPOBAaHHBIX IpenkoB. [Iporpeccupyromas
crienuanu3anus. AanTUBHAsA paanalysl.

JdeMoHcTpanum:

[Moptpersl: K. Jlunneit, XK. b. Jlamapk, Y. Japeun, B. O. Koanesckuii, K. M.
Bbap, 3. I'ekkenb, ®. Mromep, A. H. Ceep1ios.

Tabnuupbr u cxembl: «Pa3BuTHe OpraHMYecKoOro Mupa Ha 3emie», «3apoJbIlu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «PopMbl OOpbOBI 3a CYIIECTBOBAHUEY,
«EcrecTBennbIit 0T00p», «MHOTOOOpa3ue COpToB pacTeHuin», «MHOrooOpa3ue mopos
KUBOTHBIX», «[lomymsimum», «MyTallMOHHas W3MEHUUBOCTBY, «ApoMOpGO3bD»,
«Mnmoananramumny, «O0mas nerenepanusy, «JIBmKyime cuibl dBoonuny, «Kapra-
cxema wmapumpyra nyrtemectBus Y. Jlapsuna», «boppba 3a cyliecTBoBaHUEY,
«IIpucnocobnennocts  opranu3moB»,  «l'eorpaduueckoe  BHI000pa3OBaHUEY,
«IKOJOTHYECKOE BU000PA30BAHUE.

ObopynoBaHue: KOJJIEKIHS HACEKOMBIX C PAa3JIMYHBIMU THIIAMU OKPAacKu, Ha0Op
IUIOJI0B M CeMsH, KosuteKuus «IIpuMepsl 3alIUTHBIX NPUCIIOCOOJEHUN Y )KMUBOTHBIX),
Mozellb «OCHOBHBIE HANpaBIEHUS 3BOJIOLUN», OO0BEMHas wmonenb «CTtpoeHue
TOJIOBHOT'O MO3Ta O3BOHOYHBIX).



buoreorpapuueckass kaprta Mupa, KoyieKuua «DopMBI  COXPAHHOCTH
HCKOMAEMBIX KUBOTHBIX U PACTEHUI», Moaenb anrummkanus «llepekpéct xpomocom»,
BIIAXKHble  mpemapatel  «PasButne  Hacekomoro», — «Pa3ButHe  JATYyIIKW»,
MuKponpenapat «/po3zodpuna» (HopMa, MyTariui GOpMbI KPbUIbEB U OKPACKH TEJIA).

JlaGopaTopHble M MpaKTHYeCcKUe PadoThI:

Jlaboparopnass pab6ora Ne 1. «CpaBHeHHE BHIOB IO MOP(OJIOTHIECKOMY
KPUTEPUIO».

Jlaboparopnast pabora Ne 2. «OmnucaHue MNPUCIIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KM3HHM HA 3emuie.

JloHay4HbIE TPEACTABIECHUS O 3apOXKAEHUU KU3HU. HayuHble TUNOTE3bI
BO3HUKHOBEHUS JKU3HU Ha 3emiie: abuoreHes3 U maHcnepMusi. XMMUYECKasi IBOJIIOLIMSL.
AOGUOTeHHBIH CUHTE3 OpraHUYECKUX BEILIECTB u3 HEOPraHNYECKHUX.
OKCIEpUMEHTAJIBHOE TOJATBEPKICHUE XMMHUYECKON 3BomtouMH. HadanbHble STarbl
ouonornyeckoil sBomonuu. l'mnoreza PHK-mupa. dopmupoBanue MemMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE TMPOTOKJIETKU. IlepBble KIETKM W HX DSBOJIOLUSL.
@OopMHUPOBAHUE OCHOBHBIX TPy )KUBBIX OPraHU3MOB.

Pasutne xu3Hum Ha 3emie mo spaMm u nepuojaM. Karapxeil. Apxeickas u
npoTtepo3oiickas 3phl. [laneo3oiickas spa u €€ nmepuobl: KeMOPUICKUNA, OPAOBUKCKHH,
CWIYPUMCKUI, TEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHM.

Me3o30Kckas 3pa v €€ NePUObl: TPUACOBBIN, FOPCKUH, MEJTOBOM.

KaiitHo3olickass 3pa ®W €€ TepuoAbl:  MNAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOIIOrE€HOBBIN.

XapaKkTepUCTUKA KIMMaTa M TE€OJIOTMYECKUX MpoueccoB. OCHOBHBIE ATalbl
HBOJIIOIIUU  PACTUTEIIBHOTO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHHl u
AKUBOTHBIX. [losIBI€HUE, pacUBET 1 BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cuctema OpraHMYeCKOro Mupa Kak oOTpakeHue 3Bomouud. (OCHOBHbBIE
CUCTEMATHYECKHUE IPYIIIBI OPraHU3MOB.

OBonronyns 4eyioBeKa. AHTPONOJOTHsA Kak Hayka. Pa3BuTHe NpeACTaBICHHU O
IIPOUCXOKECHNN YeaoBeKa. MeToasl u3ydyeHus aHTponorenesa. CxoacTsa U pa3andus
YeJIOBEKA U JKUBOTHBIX. CUCTEMaTHYECKOE MOJI0KEHUE YEIOBEKA.

JBmwxymue cuibl (pakTopsl) anTponorenesa. HaciencrsenHass ©13MEHYMBOCTh U
ecTecTBeHHBIM 0TOOp. OOmIecTBeHHbIN 00pa3 JKW3HU, U3TOTOBIECHUE OPYIAUN Tpyaa,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaJMM W BETBU HBOJIIOL[MM YEJIOBEKAa: aBCTPAJONMUTEKH, UYesoBek
yMebli, YemoBek npsAMOXoasainil, YenoBek HeaHIepTalbCKuil, Yen0OBEK pa3yMHBIN.
Haxoaku uckomaemMbIX OCTaTKOB, BPEMs CYIIECTBOBAaHMS, 00JacTh paclpOCTPAHEHNUS,
00BEM I'OJIOBHOTO MO3Tra, 00pa3 KU3HHU, OPYIUsL.



Yenoeyeckue pacbl. OCHOBHBIE OOJIBLIME pachl: €BPONEOUIHAs (€Bpa3Hiickas),
HErpo-aBCTpaJIONAHAs (3KBAaTOpHAJIbHASA), MOHTOJOHUIHAA (A3UMATCKO-aMEPUKAHCKAs).
YepTbl NOpHUCIIOCOOJEHHOCTH MPEACTABUTENEH 4YENOBEYECKUX pac K YCIOBUSIM
CyliecTBOBaHMs. ENMHCTBO YenoBeueckux pac. Kputuka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Peau, JI. [lactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. {apBuH.

Tabmumer u  cxembl: «Bo3aumkHoBeHme CoONHEYHOM CHUCTEMEBI», «Pa3Butue
Opranm4yeckoro  mupa», «PactutenbHas  knetka», <«OKuUBOTHas  KJIETKay,
«IIpokapuornueckas kieTka», «CoBpeMEHHas CHCTEMa OPraHMYECKOrO MHpPay,
«CpaBHEHUE aHATOMUYECKMX YepT CTPOEHUS 4YeJIOBEKa U UeJOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJIOTMYECKUX HAXOJ0K MPEAKOB COBPEMEHHOTO
4enoBeKa», «JlpeBHelmue moan», «JpeBaue moan», «llepBbie COBpEMEHHBIE JTIOAN,
«Yenoseyeckue paco».

O6opynoBanue: myisixu «lIpoucxoxaenue yenoBekay (OIOCTbI aBCTPAIONUTEKA,
MUTEKAHTPOIIa, HeaHAepTaliblla, KPOMAHBOHIIA), CICTIKU WIIH U300paKCHHSI KaMEHHBIX
Opynuii  TEpBOOBITHOTO  4YesloBeka  (KaMHH-uommepsl,  pyOuna,  ckpeOra),
reoxXpoHoyiornyeckasl Tabnuma, Koyuiekius «DopmMbl COXpPaHHOCTH MCKOMAEMbIX
KUBOTHBIX M PACTECHUI».

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

[Ipaktuueckass pabora Ne 1. «/3ydeHune HCKOMAaeMbIX OCTATKOB PACTCHHH U
KUBOTHBIX B KOJUIEKLIHSIX).

OKcKypcusi «DBOJIIOLUSA OPraHUYECKOro MuUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WM KpaeBeAYECKUI MYy3€il).

Tema 3. Opranusmsl U OKpYyKaIas cpeaa.

DKOJIOTUSl KaK HayKa. 3aJaud W pas3fesibl 3KOJOTMU. MeToabl 3KOIOTUYECKUX
UCCJIEA0BAaHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOIO YETIOBEKA.

Cpensl oOWTaHMsI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAS, TOYBEHHA,
BHYTPHOpPraHU3MEHHAs.

Okonornueckue  (aktopel. Kmaccudukanus  IKOIOTHYECKUX  (PaKTOPOB:
abnoTnyeckrue, OMOTUYECKHUE U aHTPOINOTeHHBIE. JIefiCTBIE IKOIOTHUECKHX (HDaKTOPOB
Ha OpPraHu3MBbl.

AbGuotnueckne (akTophel: CBET, TeMIEpaTypa, BIAXHOCTh. DOTONEPUOIU3M.
[TpucniocoOennst OpraHU3MOB K JICUCTBUIO a0MOTHYECKNX (aKTOpoB. bruonornueckue
PUTMBI.

buotnueckue ¢aktopel. Buabl OMOTHYECKHX B3aUMOJACHCTBUM: KOHKYpPEHIIUS,
XHITHAYECTBO, CcUMOM03 u ero ¢opmbl. [lapasutmsm, Koomepamus, MYyTyaau3M,
KOMMEHCAIIM3M (KBAPTHPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIU3M, HEUTPATH3M.
3HaueHUe OMOTUYECKUX B3aUMOJCUCTBUM MJisI CYIIECTBOBAHMUS OpPraHU3MOB B
MIPUPOJIHBIX COOOIIECTBAX.



DKOJIOTUYECKHE  XapaKTepUCTUKU  nomyiasauud. OCHOBHBbIE — MOKa3aTeNH
NOMYJSIUMU: YHUCIEHHOCTb, IJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPUPOCT,
Murpanus. J[nHaMuKa YUCIEHHOCTH TOMYJISIITUN U €€ PerysIiusl.

JdeMoHcTpanum:

[loptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabmuuer m cxembl: kapra «lIpupomubie 30HBI 3emum», «Cpembl OOUTaHUS
opranuzMoBy», «®Dotonepuoamsmy», «llomymsmumy, «3aKOHOMEPHOCTH  pOCTa
YUCJICHHOCTH TOMYJIAIUN HHPY30puH-Ty(Denbkn», «[Iumessie memm.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThI:

Jlaboparopnasi pa6ora Ne 3. «Mopdomoruueckue 0COOEHHOCTH PACTCHHUUN U3
Pa3HbIX MECT OOUTAHUSI.

JlaGoparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE UYEPEHKOB
KOJIeyCay.

[Ipaktuueckas padora Ne 2. «Iloacu€r MIOTHOCTH MOMYJSIUN Pa3HBIX BUIOB
pacTeHun».

Tema 4. Coob1iecTBa M 3K0JI0rMYeCKHE CHCTEMBI.

CooOmectBo opraHu3mMoB — OwuoineHo3. CTpyKTypsl OuoleHo3a: BHI0Bas,
IpOCTpaHCTBEHHAs!, Tpoduueckas (nuiesasi). Bunbi-goMmunantel. CBsi3u B GMOIIEHO3E.

Okonoruyeckue cucrembl (dkocuctembl). [lonstue 00 »dKocucteme U
ouoreonieHoze.  DYHKIIMOHAJIBHBIE  KOMIIOHEHTHI ~ JKOCHUCTEMBI:  TMPOAYLEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BelIecTB M MOTOK SHEPIMH B IKOCHCTEME.
Tpoduueckue (munieBsie) ypoBHU dKOcUCTeMBbl. [IuieBbie 1ienu u cetd. OCHOBHBIE
MoKa3aTeIu JKOCUCTeMBbI: Ouomacca, NPOAYKIHUS. IKOJOTUYECKHE TMHPAMUIBI:
NPOAYKIIUU, YHCIEHHOCTH, Ouomacchl. CBOWCTBA DJKOCHCTEM: YCTONYHBOCTH,
camoperymsinus, pazputue. CyKieccusl.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOMHOTO WJIU
MIMPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOTEeHHBIC KOCUCTEMBI. ATpO3KOCUCTEMBI. VY pO03KOCHUCTEMBI.
buonoruyeckoe 1 X031CTBEHHOE 3HAYEHHUE arpO3KOCHUCTEM U yPOOIKOCHCTEM.

buopasnooOpasue kak ¢Qaxktop ycroitunBocTH sKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenne B. UW. Bepnamckoro o Ouocdepe. ['panuibl, coctaB u CTPyKTypa
ouoceprr. XKuBoe BemectBo m ero (ynkmun. OcoOeHHOCTH OmOchepsl Kak
IJI00aJIBHOM 3KOCUCTEMBI. /[[uHaMuyeckoe paBHOBECHE U 0OpaTHas CBsI3b B OMochepe.

KpyroBopoTsl BemecTB M OHOT€OXMMHUYECKHE IHMKIBI 3JIEMEHTOB (yriepona,
a3zota). 30HaTBHOCTH Orocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Omochepe 3eminn. AHTpONOreHHbIE M3MEHEHHs B Ouocdepe.
I'moGanbHBIE IKOTOTHYECKUE MTPOOTIEMBI.



CocymiecTBoBaHMe NpUpobl U yernoBeuecTBa. CoxpaHeHHe OMOpazHOOOpa3us
KaK OCHOBa YycToiumBocTH Ouocdepsl. OCHOBa paUUOHAIBHOIO YIPABJICHUS
NPUPOAHBIMU pPECYpCaMH M HMX HUCHOJb30BaHHWE. JlOCTHMKEHHs OMOJOrMM M OXpaHa
MIPUPOJIBI.

JdeMoHcTpanum:

[loptpersr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupelt u cxemsl: «llumeBble nenu», «bUOLEHO3: COCTaB U CTPYKTypay,
«IIpupomgubie coobmiectBay, «llenmu mnuTaHus», «IKOJOTHYECKAsT MHUPAMUIA,
«buocdepa u uenoBex», «IKocHCTEMa HIUPOKOIUCTBEHHOIO Jiecay, «IKocHCTeMa
XBOMHOTO Jecay, «broneHo3 BogoéMay, «ArpoueHos», «lIlpumepHbpie aHTPONIOTEHHBIE
BO3JICHCTBUS Ha Npupoay», «BaxHeWlliMe HWCTOYHUKUA 3arpsi3HEHHUs BO3AyXa H
IpyHTOBBIX BOA», «llouBa — BakHelmas coctaBistouias Ouocdepb», «DakToOpbI
nerpaganuu  nouB», «llapHuxoBeiii  3ddexT», «DakTOpHl  PAAMOAKTHUBHOTO
3arpsisHeHust 6nocdepo», «O061as cTpykTypa 6uocheps», «PacnpocTpaHeHue KU3HU
B Ouocdepe», «O30HOBBIN dKpaH Ouocheps», «KpyroBopoT yriepoaa B 6uochepe»,
«KpyroBopot azoTta B mpupoie».

O6GopynoBaHue: Mojelb-aniuIKaus «TunuyHaele  OWOIICHO3bI», TrepOapuit
«PactutenbHbie coobmiecTBay, Kosuiekiuu «buoreHosy, «Bpemutenu BakHeMmmx
CEJIbCKOXO3IMCTBEHHBIX KYJIbTYp», TepOapiil U KOJUICKIIUM PACTEHHH M KUBOTHBIX,
NpUHAJIEKAIINE K Pa3HbIM SKOJOTMYECKUM TrpynmnaMm oaHoro Buaa, KpacHas kHura
Poccuiickoit deaeparuu, n300paxeHus OXpaHsIeMbIX BUJIOB PACTEHUN U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METANIPEIMETHBIM U MIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CJICAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCA POCCUUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJCIICHUIO, HalWyue MOTUBAIlMM K OOydYeHHIO OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTA II€HHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIETIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTra «buosiorus» IOCTUrarTCs B
€IUHCTBE YYeOHOW W BOCIHUTATEIBHOW JESITEIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCTIMTAHUS U
CaMOpa3BUTHS, PpA3BUTUSA BHYTPEHHEH TMO3WMLUMM JIMYHOCTH, MATPUOTU3MA,
YBOKEHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyAa M CTapuIeMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuIysIM MHOTOHAIMOHaJIbHOTO Hapoaa Poccuiickoit denepamnuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAllMK, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHHUH, COOTBETCTBYIOIIHUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeToCcs Kak aKTUBHOTO U

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Xe€HUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU Y4YEOHBIX W MO3HABATEIbHBIX 3aJ]lay, BHIMIOJIHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOJIEH C Pa3HBIMU YOCKIACHUSMHU, KyJIbTYPHBIMU IIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIGHUSI K MHEHHUIO OIIMOHEHTOB MPU OOCYXJCHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOXO PoawHy, CBOM S3BIK U KYJIBTYPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poceuu;

LIECHHOCTHOE OTHOIIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €0 CyAbOY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCTIUTAHUA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAUECTBA TBOPUYECKOU JTIMYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHWE, COOJIOJICHWE TUTMEHUYECKUX TMpaBuUI W HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 3710POBbIO;

MOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSIX, YIPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

TOTOBHOCTh K AaKTHBHOM JESTEIBHOCTH TEXHOJIOTHYECKOW M COIMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun U peanr30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIlE€CTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
peuieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble MPH HW3YYCHUU OHOJIOTHH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATHE JIEMCTBUM, NPUHOCALIMX Bped  OKpYKaroLeu
MPUPOAHON Cpefie, YMEHHE NPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUI U TIPEIOTBPAIIATH UX;

HaJMYHUE PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa JeSATEITHHOCTH IKOJIOTUICCKOMH HAIPaBJICHHOCTH, YMCHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYCCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYpBl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MEXKTy JIFOJIBMH M IIO3HAHUS MUPA;

NOHMMaHWe crenuuKkn OWOJOTMM KaKk HayKH, OCO3HaHUs e€ poju B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIAMHCTBE NMPHUPOIBI, YCIOBCKA W
oOmiecTBa, B IO3HAHWM NPHPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH TPOOJIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 II00ATBHBIX IKOJIOTHUECKUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHWU OWOJOTHYECKUX 3HAHUA B MEIAX
MOBBIIICHUS OOIIeH KyNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS MJIs aHaiu3a u
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIFHO HWCIOJIb30BATh OMOJOTUYECKUE 3HAHUS IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOM JESATEIHHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIECIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;



FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HA4YMMble JJs1 (OPMUPOBAHUS MHUPOBO33PEHHUS OO0YyYaIOIIKUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPHUKY METOAOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIlEeCTBO, SHEPIHs, SBJIIEHUE, MpOIlecc,
cUcTeMa, Hay4yHbIM (pakT, MPUHIMUI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCclieloBaHue,  HAONMIOJeHUEe,  HU3MEpPEeHHe, OKCIEPUMEHT U JAPYTHX),
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHUKATHUBHEIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M  COI[MAIBHOM KOMIIETEHIMHM OO0YyYaloluXxcsi, CIOCOOHOCTh
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  yHHBEpPCAJbHBIC ydeOHBbIC JCHCTBUA B
MO3HABATEIBHOM U COIMATBHOM MPAKTHKE.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
o0pa30oBaHus JTOJKHBI OTPaXKaTh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

CaMOCTOATENLHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHUW 3HAHUU NPHUEMBI JIOTHUYECKOTO MBIILICHHUS
(aHanu3a, cUHTE3a, CpaBHEHMUsI, KilaccuUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIENATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNEeNITh 1EIN JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUH UX
JTOCTHXKEHUSI, COOTHOCUTH PE3YJIBTATHI JICSITEIILHOCTHU C TIOCTABICHHBIMU TEIISIMU;

UCTIOJIb30BaTh OMOIOTHYECKUE TTOHITHUS I 0ObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B pPaccMaTPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHEIC cpenctBa IS IIPEICTaBICHUS
CYIIECTBEHHBIX CBSI3€i M OTHOIICHU B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBHINOJHATH pabOTy B  YCIOBHSIX  peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEN0BATEIbCKIE IeHCTBHUA:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHuss MpoOjieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HHTEPHpETalliH, NPEeOOpa30BaHUI0 W MPHUMCHCHHIO B Y4YEOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NESTEIBHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3a/ladyd  Pe3yJIbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JeHCTBUS B TPO(ECCHOHATIBHYIO CPELY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JOIMTYyCKAIONHE aTbTePHATHBHBIC PEIICHUSI.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



WH(OPMAITUIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OIICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHAITh PAa3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIL30BAHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouonornyeckoil uMHpOpMaIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBATh  3HAKOBO-CMMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM JIUCKYCCUU TIO CYIIECTBY OOCYK/IaeMOW Tembl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacmo3HaBaTh HeBepOaJdbHBIE CpeICcTBa OOINEHMS, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HAMEPEHUS IPYTUX JIOJEH, MPOSBIATh YBAKUTEIHLHOE OTHOIIEHHE K COOECETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH pEIICHUU OMOTOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh UEIM  COBMECTHOM  JEATENBbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBAaTh KauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBIISTH TBOPUYECTBO U BOOOPAKEHHUE, OBITH HHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN I1I€JIEBbIE M CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1adyu B 00pa30BaTeIbHOMN
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacIIMpATh paMKH Y4eOHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBI YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHW, MCTOIB30BaTh MPUEMBI peIICKCUU ISl OIEHKUA CHUTYallMd, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueOHoro npeamera «buosorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHMIO, HHTEPIIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JEATCIBHOCTH MO TMOJYYSCHHIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJH OUOJIOTMH B CUCTEME HAy4HOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OOMEH BEIECTB M TMPEBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOpETyJIsilMs), YPOBHEBAsT OpraHU3alUsl KUBBIX CUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpuH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Meunpnensa, T. Moprana, H. 1. BaBunoBa) u yuenust (0 neHTpax MHOrooOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiTh rpaHULIbI
UX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE H
OMHUCAHUE MUBBIX CUCTEM, IMPOLECCOB U SIBIICHWM, OpraHu3alus U MPOBEACHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE MOTYyYEHHBIX



pPE3YJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT H
DYKapHOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEILIECTB W IMpEBpallleHUs] PHEPruu B KiETKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 W SHEPreTHYecKoro oOMEeHa, XeMOCHHTe3a, MHTO03a, Meilo3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYATLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS IS OOBSCHEHUS OHMOIOTHYCCKUX
NIPOIIECCOB W SIBJIICHHM, ISl IPUHATHS MPAKTUICCKUX PEHICHUN B MOBCEIHEBHOMN
KU3HU C LEJpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/I0pPOBbS U 3[0POBbS
OKPY’KAIOIIUX JI0JIeH, COOIOICHHSI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPUPOJTHON Cpelle, TMOHMMaHHE HEOOXOIUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBPEMEHHOM owoaoruu u OMOTEXHOJIOTUH TUTST paIMOHAILHOTO
IPHUPOJIOTIOIB30BAHUS;

YMECHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3aJayd Ha MOHO- U
JTUTUOPHUIHOE CKpEIlUBaHUE, CIEIUICHHOE HAaCJeIOBaHUEe, COCTABJISATh CXEMBI
MOHOTHOPHTHOTO CKPCUIUBAHUS JUISA TPEJCKa3aHus HACICIOBaHUS IMPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJIHATH JA0OpATOPHBIE M MPAKTUYECKHUE palOThI, COONIOAATH
paBuia mpu padbote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeIcTBa MacCcOBOM MH(OpMAIMU, HAYUYHO-TIOMYJISpHbIC
MaTepHalbl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001ast OMONOTHYECKYI0 MH(POpPMAIIUIO M3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh OHATUIHBIN anmnapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Klacce NOIKHBI OTPAKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHH B CHCTEME HAYYHOTO
3HAHMSI ECTECTBCHHBIX HAayK, B (POPMHUPOBAHWUH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
TPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNS, TeHOPOH, SBOIIOLHUS, ABUKYIINE CUIbI ((haKTOpPbI) SBOJIOLNUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrHueckue (HakTophl,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEAYIEHThI, IIEMW  IUTAHUS,
AKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMECHHE W3JIaraTh OWOJIOTHYECKUE TeopwH (IBOJIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIONHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apogapimeBoro cxoncrtsa K. M. bapa, depenoBanusi riaBHBIX HampaBICHUN U
nytedt sBomoruu A. H. CesepuioBa, yuenus o 6uochepe B. WM. Bepuanckoro),
OTIPEIEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJ€Th METOJaMU HAyYHOTO TTO3HAHUS B OMOJIOTUU: HAOIIOICHUE H
OIMCAHKME JKUBBIX CHCTEM, IPOIECCOB W SIBICHHM, OpPraHu3ais W IMPOBEIACHHUC
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIJABM)KCHHE  THIOTE3bl,  BBISBIICHHC
3aBUCUMOCTH MEXIy HCCICIyeMbIMA BEJIMYUHAMHU, OOBSICHCHHUE ITONYYCHHBIX
PE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIC NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
O00OBEKTOB: BHUJOB, TMOMYJAIHA, MPOIYICHTOB, KOHCYMECHTOB, PEIYIICHTOB,
OMOTeoIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACJEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpraHU3MOB, JICHCTBHS JKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHW3MBI, IEepeHOca
BEIIECTB M IOTOKAa HYHEPTrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOTCOXUMHYECKUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJYYEHHBIE 3HAHUSA 1 OOBSICHEHUs OUOJOTMYECKUX
IPOIIECCOB M ABJICHUM, IS MPUHSATUS MPAKTUUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HA C 1EJIpI0 oOecreueHus O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JTI0CH, COOMI0OIEHUSI HOPM TPAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUH ISl PAIIMOHATIFHOTO TIPUPOIOIIOIb30BAHUS;

yYMEHHE periaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH TUTaHUA );

YMEHHE BBITIONHATH JA0OpATOPHBIE U TPAKTHYECKHE PabOTHI, COOIIOAATH
mpaBmiIa Mpu padboTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBAHHEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpMAIUK, HAYYHO-TIOMYJISIPHBIC
MaTepuasbl),  paccMaTpuBaTh  IJIOOATBHBICE  DKOJOTHMYECKAE  TPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO037aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
000011ass OMONOTrMYECKYI0 UH(POPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBBI€ CHCTEMBI U X OpraHu3aIus 1 bubamorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X i 8 1
MMHYECKHI COCTaB M CTPOEHUE KIIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1
CSCPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 4
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11 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 OBOMIOIMOHHAS OMOIOT U 9 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HH Ha bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 @) 5 1
PTAHUSMBL I OKpYRAIOTIa Chelia https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 0 2.5
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