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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJIENICHHs] TOAXO0JA0B K (OPMHUPOBAHUIO COJEpPKaHUS Yy4yeOHOTO Mpeamera
«buonorusn»  coctaBwiM: KoHUentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIMIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHUE CHCTEMBI CPEIHEro
oOmrero oopazoBanus B Poccuiickoit denepaiinu, a Takke MoJ0KEeHUS O cielupuke
Ouonornu, €€ 3HAYCHWH B TIO3HAHWM JKUBOM TMPHUPOABI W 0OECIeYCHHUH
CYIIECTBOBAHMS UeJIOBEeUECKOTro oOrmiecTBa. COrTacHO Ha3BaHHBIM TOJIOXKEHUSM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma o 61o0TrUM 1AaET NPEACTABIEHUE O LENIX, 00 001Iel cTpaTeruu
oOy4eHus1, BOCIIUTAHUSA U PA3BUTHSI 00yUaIONINXCs CPEACTBAMH Y4eOHOTO ITpeiMeTa
«buonorusy, onpezaenser 00g3aTeNbHOE MPEAMETHOE COACPKAHKE, €T0 CTPYKTYPY,
pacnpenesneHue Mo pasjieiaM M TeMaM, PEKOMEHIYEMYIO IMOCIeAOBATEIbHOCTh
U3y4YeHUs] y4eOHOro MaTepualia ¢ y4€TOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTUKM OOpa30BaTEIbHOIO MPOILECCa, BO3PACTHBIX OCOOEHHOCTEH
00y4Jarommxcs.

B nporpamMme o 6M0I0THN TaK)Ke YIUTHIBAIOTCS TPEOOBAHUS K IIJITAHUPYESMBIM
JUYHOCTHBIM, METaNpeAMETHBIM W TMPEIMETHBIM pe3yjbTaTaM oO0ydeHUus B
hopMUpOBaHUH OCHOBHBIX BUIOB y4eOHO-TI03HABATEILHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS HANPABICHHOCTh HA pPa3BUTUE 3HAHWUMW, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTAIMN JIMYHOCTH, SKOJIOTHIECKOTO MBIIUICHHUS, MPEACTABIECHUI O 3710pPOBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY>Kalollled MNpHUPOJIHON cpeje.
[ToaToMy Hapsimy ¢ u3yueHueMm OOIEeOMOTOTUYECKUX TEOPHUH, a TaKXkKe 3HAHHUM O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTpaMMe MO OMOJNOTHH yJEICHO BHUMAaHHUE HMCIIOJIH30BAHHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAIHBIX 3a/1a4, B
TOM 4HKcje: NPOPUIAKTUKY HACIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
TeHETUYECKOT0 KOHCYJIBTUPOBAHNUS, 000CHOBAHUS SKOJIOTMUECKH LIEIECO00Pa3HOro
MOBEACHUS B OKPYKAIOWIIEW NPUPOJHON CpEele, aHAIU3a BIMSHUS XO3SIMCTBEHHOU
JEATEIbHOCTH YEJIOBEKa Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHHMMaHHMS K MPUKIATHON HAMpaBiICHHOCTH Y4YEOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOUMOCTBIO 00ECTICUSHUS YCIOBUMN JIJISl PEILICHUS



OJTHOM M3 aKTyaJIbHbIX 3a]a4 IIKOJIBHOTO OMOJIOTMYECKOro 00pa30BaHMs, KOTOpas
npeanonaraet (GOpMUPOBAHUE Yy OOYYAIOMIMXCSA CIHOCOOHOCTH aJanTHPOBATHCS K
VU3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpenHero o0mero oOpa3oBaHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUN O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHHUS O KUBOHM MpHUpoje, e
OTJINYMTENIbHBIX TMPU3HAKAX — YPOBHEBOW OPraHHU3allMA W 3BOJIIOLUHU, CO3HAET
yCIOBUSL  JUIA:  IIO3HAHUS  3aKOHOB  JKMBOM  Npupoabl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30macHOro obpasa
YKU3HH, DKOJIOTMYECKOT0 MBILUICHHS, IEHHOCTHOTO OTHOILIECHHS K KUBOM MPUPOJIE
1 YEJIOBEKY.

Bonpiioe 3HaueHre OUOJIOTUSl UMEET TAKXKE JIJIs1 PEIICHHS] BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuatomuxcs. M3yuenue 6uoiaoruu o0ecrneurnBaeT ycioBus s (GOpMUPOBAHMUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIIOCOOCTBYET HMHTErpaluud OHMOJOTMYECKHX 3HAHHMM C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Has3BaHHBIE NOJIOKEHUS O NpeJHA3HAYEHUM Y4eOHOro IpenMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICNICHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHUIO €T0 COJEpkKaHUsA, MPEACTABIECHHOIO B IpPOrpaMMme 1o
OHOJIOTUH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypOoCOOOpPa3HOTO IMOAXO0Ja, B COOTBETCTBUHU C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBl OCBOMTH 3HAHHUA M YMEHHs, 3HaYUMbIE JIs
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACNSIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHONM cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TPaKTHUeCKoN aestenbHOCTH. Ocoboe MECTO B 3TOM cucTeMe 3HAaHUN
3aHUMAIOT 3JIEMEHTBI COACPKAHUSI, KOTOPBIE CIyaT OCHOBOM At pOpMUpPOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOrNYECKOro 00pa3oBaHMS.

CTpykTypupoBaHHe cOAepX)aHUs y4yeOHOro Marepuajga B IPOTrpaMMe I10
OMOJNIOTMH OCYIIECTBICHO € Y4YETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHMH 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIM OpraHu3aluu U
ABOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHoro npeamera «buomorus»
BBIJICJIEHBI CIIEYIOLINE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «KneTka kak Ouomoruueckas cucrema», «OpraHu3m Kak
ouonoruueckas cucreMa», «CucreMa M MHOTo0Opa3ne OpPraHuYecKOro MHUpay,
«OBONIOLMS KUBON PUPOJBD», « IKOCUCTEMBI U IIPUCYIUE UM 3aKOHOMEPHOCTH.



Lens u3yuenuss yueOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JACHCTBUH B OTHOIICHHH OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOCHHME OOYYaIOIMMUCS CHUCTEMbl 3HAaHUH O OUOJOTMYECKUX TEOPHUsX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIy>KaIlUX OCHOBOU
Ui (opMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHHE MHUpA, O
METO/IaX HAYyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHU3allMH, BBIAAIOUIMXCS OTKPBITHIX U COBPEMEHHBIX
UCCIJIEJOBaHMSIX B OMOJIOTHH;

dbopmupoBaHue y OOy4YalOIMIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIHOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISIIOB, UAEH M MOJXOJOB K M3YUYEHHUIO UBBIX CHCTEM
Pa3HOT0 YPOBHS OPTaHHU3aUY;

CTAaHOBJICHHE Yy OOydJarommxcs oO0meil KyJIbTypbl, (YHKIIMOHATLHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MUpa >KUBOW MPUPOJIBI HA OCHOBAHUH 3HAHUH U OMbITA, MOTYYEHHBIX IPU U3YUEHUU
Onooruy;

dopMupoBaHue y OOYYarOIIMXCS YMEHMH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUYECKON JEATENIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEIMLMHCKUX TEXHOJOTUH U arpoOMOTEXHOIOTHf;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIECHHUS K HEW, COOTIOICHUS DTUYECKUX
HOPM IIpU MIPOBEECHUHN OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHHWM [JIs1 TOBBIIIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 411 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUN B TOBCEAHEBHOM KU3HU TS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHHUIO K OKPYXKAIOIEn cpejie,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIIOJCHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI OOs3aTENbHBIM y4E€OHBIM MPEIMETOM, BXOISIIUM B
COCTaB MpeaAMETHOI o0nacTh « ECTeCTBEHHO-HAYyUYHBIE PEIMETHI.

Jlst m3ydennsi 6uoaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heaento), B 11 kimacce — 34 yaca
(1 yac B HenemO).



COILEPKXAHUE OBYYEHUA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUUECKUMHU U
APYTUMU €CTECTBEHHBIMH HayKamH, GUiIocopuet, ITUKON, SCTETUKON U MPaBOM.
Ponr Owonornu B (OpMHpPOBAHWM COBPEMEHHON HAy4YHOW KAapTHUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

Mertoabl O3HAHUS KUBOUM MPUPOIBI (HAOIIOIEHNE, SKCIIEPUMEHT, OMUCAHUE,
U3MepeHne, KiacCUpUKalusi, MOJICIUPOBaHUE, CTAaTUCTUYECKas o00paboTka
JTAHHBIX ).

JemoHcTpanuu:

IToptpetsl: Y. HapBun, I'. Menaens, H. K. Konbios, [Ix. Yorcon u ®@. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/ bl TO3HAHUS JKUBOU MTPUPOIBD.

JlabopaTopHble U NIpaKTHYECKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «lcnonb3oBaHuEe pPa3IMYHBIX METOJAOB MpPH
U3YYCHUHU OUOTOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMs.

Kussie cuctembl (OMOCUCTEMBI) Kak peAMET u3ydeHus: onosoruu. Otauuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CBoiicTBa OMOCHCTEM U MX pazHOOOpa3ue. YPOBHU OpraHU3aIui OUOCUCTEM:
MOJICKYJISIDHBIM, KIJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, NONMYJISIHUOHHO-
BUJIOBOM, SKOCHCTEMHBIN (OMOreoIeHOTHYeCKu ), OnocepHBIi.

JemoHcTpanuu:

Tabnuipl u cxembl: «OCHOBHBIE MPU3HAKH KU3HUY», « YPOBHU OpPTraHU3AINN
YKABOU IIPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHUYECKUN COCTAB KIJIETKU. XUMHUYECKUE DIIEMEHTBI: MAaKpPOJJIEMEHTHI,
MUKpPO3JIeMEHTHI. Bosla 1 MUHEpaIbHBIC BEIIECTBA.

OyHKIMM BOALI W MUHEpAJIbHBIX BeleCTB B KieTke. [logaep:kanue
OCMOTHYECKOTO Oananca.

benku. CoctaB u ctpoeHue O€NKOB. AMHHOKHCIOTHI — MOHOMEpPBI OEJKOB.
HezameHnnmble n 3aMeHUMBbIE aMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJIeKYyJbl (TIepBUYHAsl, BTOPHYHAS, TpPETUYHAS U
YeTBepTUYHASL CTPYKTypa). XUMHYECKHE CBOWCTBa OenkoB. buonormueckue
(GyHKIIH OEIKOB.

depMeHTHI — Onosiornueckue katanu3artopbl. CTpoeHue epMeHTa: akKTUBHBIN
HeHTp, cyoctpatHas crneur@uuHocts. Kodepmentsl. Butamunbsl. OTinuus
(hepMEHTOB OT HEOPTAHWYECKUX KAaTaTu3aTOPOB.



VYTi1eBoibl: MOHOCAXapu s (TII0KO03a, pru003a U Ae30KCUpr003a), Aucaxapuabl
(caxaposa, J1lakTo3a) W TonMcaxapuiabl (Kpaxmall, TJHUKOTEH, IEJII0JI03a).
buonornyeckue QpyHKIIMU YIII€BOIOB.

Jlumuapl:  Tpuraunepuas, ¢ocoaunuasl, crepounsl. [wapoduabHO-
ruapodoOHbIe cBolWcTBa. buonormdeckue QyHkmuu aunuao. CpaBHeHHe
yIIEBOAOB, OCIKOB U JIMIHUIOB KaK UCTOUHUKOB YHEPTUHU.

HykneunnoBeie xucnotrel: JIHK u PHK. Hykineotuasl — MoOHOMEpBI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u ¢pynkmun PHK.
Bunet PHK. AT®: crpoenue u pyHKIUN.

[{uTonorus — Hayka o kieTke. Kiletounas Teopust — mpuMep B3aUMOICUCTBUS
uzeil 1 pakToB B HAYYHOM MO3HAHUU. MEeTO/Ibl U3YUEHUS KIIETKU.

Krerka xak nenoctHas xuBasi cuctema. OO11e mpu3Haki KIETOK: 3aMKHYTasl
HapykHasg MeMOpana, moisiekyasl JIHK kak reHetudeckuil ammapar, cuUcTeMa
CUHTE3a OelKa.

Tunel KJIETOK: dyKapuoTHueckass W mpokapuoruueckas. (OcoOeHHOCTH
CTpOEHHUA TpokapuoThuueckon kieTku. Kierounas crenka Oakrepuii. CTpoeHue
AYKapUOTUYECKOW KIIETKH. OCHOBHBIE OTJIMYUSI PACTUTEIBbHOW, >KUBOTHOM H
IrpUOHON KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, NNIMKOKAJIUKC, UX
¢bynknuu. [1nazmaruueckas memOpana, e€ cBoiictBa u ¢yHkuuu. [{urornazma u
e opranouzpl. OnHoMeMOpaHHbie opraHou bl kietku: JIIC, anmapar ['onbmxu,
r30COMBI. [1loyaBTOHOMHBIE OPraHOUAbLI KIJIETKH: MUTOXOHJPHWHU, TUIACTUIBI.
[Ipoucxoxaenre MUTOXOHJApUM W Tactua. Bunel minactun. HememOpanHbie
OpraHoWJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOJH, PECHUYKU,
KryTUKU. OyHKIIMHA OPraHOMIOB KJIETKU. BKirroueHus.

SAnpo — perynaropHsiii 1eHTp KieTku. CTpoeHue sijpa: sigepHas 000JouKa,
KapuoIjiasMa, XpoOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KJIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos, Jx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.

Junarpammel: «PactipeienieHne XUMAYECKUX JIEMEHTOB B HEKUBOU ITPUPOJIED,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B JKMBOW MPUPOJIEN.

Tabmuubr u cxemsl: «llepuoguveckass TabauIla XUMHUYECKUX JJIEMEHTOB),
«CTtpoeHue MoJeKkyabl Bonb», «buocunHTe3 Oenka», «CTpoeHHE MOJEKYIbI
oenka», «Ctpoenue depmenta», «Hyknennossie kuciotbl. [JHK», «Ctpoenue
Monekyiabl AT®», «CTpoeHne 3yKapuoTHUECKON KIETKN», «CTpOEHUE KUBOTHOU
KJIETKN», «CTpoeHHe pacTUTENbHOM KIETKW», «CTpoeHrne NpOKapuOTHYECKOU
KIIETKW», «CTpoeHUE spa KIETKNY, « Y TIEBOALD), «JIMIuIbD.



ObopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyIOBaHHE MAJisi MPOBEIACHUS
HAOJIOICHUM, M3MEpPEHUN, SKCIEPUMEHTOB, MHUKPOINpENapaThl PACTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlaGopaTopHble U IpakTUYeCKUEe padoThI:

Jlaboparopnas pabora Ne 1. «M3yueHHne KaTaJIUTUUECKON aKTMBHOCTHU
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl WU KaTajasbl)y».

JlabopatopHass pabora Ne 2. «M3ydeHue CTpoeHUs KIETOK PACTCHUI,
KUBOTHBIX U OAaKTEpUid O], MUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpENapaTax U ux
ONKCAHUE.

Tema 4. ’KusHenessTeIbHOCTb KJIETKH.

OOMeH BelecTB, WK MeTaboInu3M. AcCUMMIAINS (ITACTUYECKUH OOMEH) U
JTUCCUMUJISIIUSL (QHEPIeTUUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTrO Ipoliecca
Merabosin3ma. Polib 3aKOHOB COXpaHEHHWs BEIIECTB M 3HEPrUU B MOHUMAaHUU
MeTaboJIu3Ma.

Tunel oOMeHa BenecTB: aBTOTPO(DHBIN U TeTepoTpodHbIit. Poib hepMeHTOB B
0oOMEHE BEIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®ortocunte3. CBeroBas u TemHoBas (da3el  QorocuHTe3a. Peakuuu
dboTocunTe3za. DPpdekTuBHOCTh GOTOCMHTE3a. 3HaAUCHUE (DOTOCUHTE3A IS KUZHU
Ha 3emuie. Bausinue ycnoBuii cpeibl Ha (OTOCUHTE3 U CIIOCOOBI TTOBBIIICHUS €TI0
IPOJYKTUBHOCTU Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHHTE3UPYIOIUE OaKkTepuH. 3HAUCHUE XEMOCHHTEe3a JIJIs
KU3HU Ha 3eMIIE.

OHepreTuueckuii oOMeH B KkieTke. PacriensieHue BENIECTB, BBIICICHHUE U
AKKyMYJMpPOBAHHE DJHEPruud B KJIETKE. OTambl 3HEPreTHYECKOro oOMeHa.
I'mukonus. bpoxeHne u ero Buabl. KUCIOPOIHOE OKHUCIEHHE, WM KJIETOYHOE
IbIXaHUE. OxkucnurenbHOe dbochopunupoBaHue. O¢ddexTuBHOCTH
AHEPreTUYECKOro 0OMeHa.

Peaknuu MarpuuHoro cuHre3a. ['eHernueckas wuHpopmamms u JHK.
Peanuzanus renernueckoi mHboOpMaIuu B KieTKe. [ €HETHMUECKHil KOJ U €ero
cBoiicTBa. Tpanckpurnmus — matpuunbiii cuate3 PHK. Tpaucnsius — OuocunTes
Oenka. Dtambl TpaHcasuuu. KomupoBanwe amuHOKucioT. Ponb pubocom B
OuocuHTese Oernka.

Heknerounsie ¢popmbl :xu3HU — BUpychl. Mctopust oTkpeiTs Bupycos (/. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS W IKU3HEHHOTO IMKJIA BHUPYCOB.
bakrepnodaru. bonesnn pacTteHuii, >KUBOTHBIX M YEJOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunura yenosexka (BUY) — Bozoyautens CITN/a.
OOparHast ~ TpaHCKpuWILMs, peBepraza MW wuHTerpasa. lIpodunakTrka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JIEBAHUIM.

JleMmoHcTpanuu:

IToprpetsr: H. K. Konpsnos, /I. . Banosckui, K. A. Tumupsses.



Tabmuubr u cxembl: «Tunbel nuTaHus», «Metabomuzmy, «MUTOXOHAPUS,
«HepreTuyeckuit oomMen», «Ximoporiact», «dorocunres», «Ctpoerue JITHK»,
«Ctpoenue u GpyHKIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «I 'eHeTUYecKHuil Koy,
«Bupycsi», «bakrepuodaru», «Ctpoenue u xxu3HeHHbIN 1uka Bupyca CIIN/da,
Oakrepuodaray, «Pemmxkarus JTHK.

Oo6opynosanue: Moaenu-ammiukanuu «Yasoenue JJHK u Tpanckpummmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe 1 MHAMBHUAYAJbHOE PAa3BUTHE OPraHU3MOB.

Krerounslii 1UKI, WM KU3HCHHBIM MWK KiIeTku. MHTepdaza m MHTO3.
[Ipomeccrl, mpoTekaromue B uHTepdasze. Permmmkamus — peakuuss MaTpudHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM Ha0Op — KapUOTHII.
JIMTUIOWIHBI ¥ TalUIOWAHBIM ~ XPOMOCOMHBIE  HAOOpbhl.  XPOMATHUIBI.
[uTonornueckue OCHOBBI PA3MHOXKEHHS W HWHAUBUIYAIBHOTO PAa3BUTHUA
OPTraHU3MOB.

Henenue kinetku — muto3. Craaum murtoza. lIpoueccel, nmpoucxonasiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTHYECKU CMBICT MUTO3A.

[Iporpammupyemast rubesb KJISTKU — aromnTo3.

@opMBbI pa3MHOXKEHHSI OpPraHU3MOB: Oecronoe U mojaoBoe. Buabl 6ecnosoro
Pa3sMHOXKEHUA: JICJICHUE HAABOE, IIOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3zoBaHue, BETeTaTUBHOE pa3MHOKeHHE. VICKyCcCTBEeHHOE KIIOHUPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE IS CEJIEKIIUU.

[TonoBoe pa3MHOXKEHUE, €T0 OTIUYHUS OT OECIIOJIOTO.

Meiio3. Cragun menosa. IIponeccsl, mpoucxonsimue Ha CTaausxX MeENo3a.
[ToBenenne xpomocoM B Mmeio3ze. Kpoccunroep. buonorndeckuii CMbICT U
3Ha4YeHUE Meno3a.

['ameTtorenes — mpoiiecc 0Opa30BaHUS TOJIOBBIX KJIETOK Y JKWBOTHBIX.
[TonoBeIe kene3bl: CEMEHHUKU U ssMYHUKU. OOpa3oBaHUE U Pa3BUTHUE IMOJOBBIX
KJIETOK — raMmeT (CrepMaro30ul, SIMIEKJIeTKa) — CIEepMaToOreHe3 U OBOIEHE3.
OcoOEHHOCTH CTPOCHHS SUIEKIETOK M crepMaro3ougoB. OmuiogoTBOpeHuE.
[TapTenorenes.

NunuBumyanpHoe pa3BuTHE (OHTOrEHE3). OMOpHOHAIBLHOE Pa3BUTHE
(amOpuorenes). DTanbl SMOPHOHATIBLHOTO Pa3BUTHUS Y MO3BOHOYHBIX >KMUBOTHBIX:
npoOJieHre, racTpyisius, opraHoreHes. IloctamOproHanbHOE pa3BuTHE. THITBI
MOCTAMOPHUOHAIBHOTO PA3BUTH: MPSMOE, HEMpsMoe (JTUYMHOYHOE). BrusHue
Cpenbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CITOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpPOJICTBA.

Poct u pasButue pacrenuil. OHTOreHe3 LBETKOBOIO PACTEHHUS: CTPOEHUE
CEMEHHM, CTaJIUN PA3BUTHSL.

JleMmoHcTpanuu:

Tabmuupr m  cxembl: «@DOpMBI Pa3MHOXKEHHS OpPraHU3MOB», «JlBoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHui», «BereratuBHOE pa3MHOKEHUE



pactenuit»y, «Jlenenue xknetku Oaktepui»y, «CTpOEHHE TMOJOBBIX KIETOKY,
«Crtpoenue xpoMocoMb», «Knerounsiii mukin», «Permnmukanus JJHK», «Mutos»,
«Meiio3zy, «lIpsimoe u HenmpsiMoe pa3BuTHE», «['aMeTOreHe3 y MIEKONUTAIOIIUX U
yeaoBeKa», « OCHOBHBIC CTaJIMH OHTOT'CHE3a.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CriepMaTo30u1bl
MJICKOTIUTAIOIIETOY, «SMIeKIeTKa MIIEKONUTaromero», «Kapunokutes B KieTkax
KOpeIlIKa JyKa», MarHuTHAs MOJEb-alIuIMKanus «/lejieHue KIETKW», MOJIEIb
JHK, monens Metada3HOi XPOMOCOMBI.

JlaGopaTopHble M IpaKTUYeCKUE padoThI:

Jlabopatopuass pabora Ne 3. «HaOmomeHnme MHTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopuass pabora Ne 4. «M3ydeHHwe CTPOCHHS IIOJIOBBIX KJIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsieACTBEHHOCTh M1 U3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmet u 3agaun reneTuku. Mictopus pa3BuTHs T€HETUKH. POJIb IMTOIOTUHN
U SMOPHOJIOTHH B CTAHOBJICHHHM T€HETHUKH. BKiIaa poCCHMMCKMX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TCHETHKU. MeETOJbl TEHETUKH (THOPHIOJIOTHYCCKUM,
LHUTOTC€HETUYECKHM, MOJEKYISIPHO-TeHETHUYEeCKUi). OCHOBHBIE T'€HETUYECKUE
NOHATUA. [ 'eHeTHYeCKass CUMBOJIMKA, UCTIOJIb3yEeMasl B CXEMaX CKPEUIMBAHUMN.

3aKOHOMEPHOCTH HaCJIeIOBaHUs MPU3HAKOB, yCTaHOBJIEHHbBIEC I'. MeHaenem.
MoHoruOpuiHOe CKpeluBaHue. 3aKOH eIMHOOOpasus THOPHIOB IIEPBOTO
nokosieHuda. IIpaBuino pomMuHHpOBaHWS. 3aKOH pPaCUICIUICHUS MPU3HAKOB.
['unioresza unctotel rameT. [loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JlurnbpuaHoe cKpenmBanue. 3aKOH HE3aBUCUMOT0 HACIE0BaHUS TPU3HAKOB.
[{uToreHeTnuyecKkue OCHOBBI JUTHOPUIHOTO CKPEIIMBAHHA. AHAIM3UPYIOIIEEe
CKpemnBaHue.  Mcnonp30BaHWE — AHAJIM3UPYIONIETO  CKPEIIMBAHUSA IS
ONpeeIeHs] TeHOTUIa 0COOU.

CuerieHHO€E HaclieqoBaHue npu3HakoB. Pabora T. MopraHa no cuenjieHHOMY
HACJIEIOBaHUKD TE€HOB. HapymeHnwe cHenjeHuss TEeHOB B pe3yJbTare
KPOCCHHTOBEpA.

XpoMOCOMHas TEOpHsI HACJIEACTBEHHOCTH. [ €HETHYECKUE KApThI.

['enetnka mona. XpoMOCOMHOE OMpeAEeeHUE Moja. AyTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['OoMoOorameTHble W TreTeporaMmeTHble OpraHu3Mbl. HacienoBaHue
MPU3HAKOB, CIETUICHHBIX C MOJIOM.

N3menunBOCTh. BHIbI I3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJICACTBCHHAS.
Pons  cpembl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTUKA
MOAU(DUKAITMOHHON U3MEHUYMBOCTH. BapuaimoHHbI sl 1 BapuallMOHHAS KPUBas.
Hopwma peakiuu npusnaka. KonnyecTBEHHbIE M KAQUECTBEHHBIE MPU3HAKU U X
HOpMa peaknuu. CBOMCTBA MOAU(PUKAIMOHHON H3MEHYHUBOCTH.

HacnencrBennas, WM TEHOTHIHMYECKas, H3MEHYMBOCTH. KomOmMHATHBHAs
U3MEHYMBOCTh. Melo3 U TI0JIOBOM TMpPOIleCC — OCHOBa KOMOWHATHUBHOMU



W3MEHYMBOCTH. MyTanoHHas W3MEHYMBOCTh. Kimaccudukarus MyTaIuu:
TE€HHbIE, XPOMOCOMHbBIE, TeHOMHBIE. HacToTa U NMpUYrHbI MyTanui. MyTareHHbie
(dakTophl. 3aKOH rOMOJIOTMYECKUX PSAIOB B HacieICTBeHHOU n3meHunBoctu H. 1.
Basuiosa.

BHesnepHas HacneACTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka wenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TE€HETHUKHU
YeJoBeKa: TE€HEaJOTUYECKUN, OJIM3HEIOBBIN, UTOT€HETUYECKUH,
OMOXMMHUYECKUN, MOJIEKYIsIpHO-TeHeTHUecknil. COBpEeMEHHOE Ompe/eIeHNe
T€HOTHIIA: TTOJITHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
momonipto [II[P-anmamm3a. HacmemcrBeHHble 3a00j¢BaHMS YCIOBEKA: TCHHBIC
0oJe3HH, OOJIE3HU C HACIEJCTBEHHOM MPEAPACIONOKEHHOCTHIO, XPOMOCOMHbBIE
0one3nu. ComaTuueckue M TeHepaTUBHble MyTaluuu. CTBOJOBBIE KIIETKH.
[IpuHUMIIBI 310pOBOTO 00pa3a *KU3HU, TUATHOCTHKHU, TPO(PHUIAKTUKN U JIEYEHUS
reHeTH4eckux Oose3Hel. MeauKo-TeHeTUYeCKOe KOHCYJIbTHPOBAaHHE. 3HAUCHHE
MEIULIUHCKOM TEHETUKH B MPEAOTBPAIICHUM U JICYEHUUM TE€HETUYECKHUX
3a00JIeBaHUI YETIOBEKA.

JemoHcTpanuu:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yerepuxos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Tabnuib! u cxembl: «MOHOTUOPUIHOE CKPEIIMBAHUE U €TI0 IIUTOTCHETHYECKas
OCHOBa», «3aKOH pACIICTUICHUSI M €ro LHUTOT€HETHYECKas OCHOBa», «3aKOH
YUCTOTBI TameT», «JurubpunHoe ckpemmBanue», «LluTonormyeckue OCHOBBI
JUTHOPUIHOTO CKpEIMBaHus», «Meio3», «B3aumMoneicTBie ajjiebHbIX TEHOBY,
«I'eHeTnyeckue KapThl PACTEHM, >KUBOTHBIX U 4YelOBEKa», «['eHeTuka mosay,
«3aKOHOMEPHOCTH HACJEAOBaHUs, CIEIUIEHHOTO ¢ TmoioMm», «Kapuotumsl
YelioBeKa M OKUBOTHBIX», «Bumbl wu3MeHuuBOCTHY», «MoaudukannonHas
M3MEHUYMBOCThY, «HacnenoBanue pesyc-gakropa», «['eHeTHKa rpymm KpoBW»,
«MyTanmoHHas U3BMEHUYUBOCTD.

O6opynoBanue: MoOSIH-aMIUIAKANN  «MOHOTHOPUIHOE CKPEIIUBAHHUEY,
«Hemonmunoe pomuHMpoBaHue», «JluruOpumanoe ckpemuBanue», «llepexpécr
XpOMOCOM», MHUKPOCKOII M MHKpompemnapaT «J[po3oduna» (Hopma, MyTranuu
(bopMBI KPBUIBEB U OKPACKH Teia), repdapuii «['opox moceBHOM.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopuast pabota Ne 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPUAHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPETIapaTax».

JlaboparopHas padota Ne 6. «3yueHue MoaupuKarmOHHON U3MEHYMBOCTH,
NOCTPOECHUE BAPUALIMOHHOIO PsAZla U BAPUALMOHHON KPUBOW».

JlabopatopHasi pabora Ne 7. «AHanu3 MyTauuid y J1po30¢puibl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Ipaktuueckass pabora Ne 2. «CocrtaBieHHWE H aHaIW3 POIOCIOBHBIX
YEJIOBEKA.



Tema 7. Cesiekumst opranu3mMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenexkuys Kak HayKa M IPOLECC. 3aPOKICHUE CEIEKLIHUUA U JTOMECTUKALHSL.
Yuenue H. WM. BaBuioBa 0 IieHTpax TMPOUCXOXKICHUS MW MHOrooOpasus
KyJIbTYPHBIX pacTeHHU. L[eHTpbl MPOUCXOXKACHUS TOMAIIHUX >KUBOTHBIX. CopT,
II0PO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI CENEKIUU. MacCcoBbI U MHIMBUIYaJIbHBII OTOOPHI B
CEJNICKLMN DPAacTeHUM M KUBOTHBIX. OILlEHKa »KcTepbepa. bim3kopoacTBeHHOE
CKpemuBaHnue — HHOpuAuHT. Ywucras nuHus. CKpellMBaHWE YHMCTHIX JTHHHIA.
['eteposuc, nian rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIMHT.
Otnanéunas rulOpuamzanmss U e€ ycmexu. VICKyCCTBEHHBI MyTareHe3 H
[OJIyYCHUE TMOJUIIONIOB. JIOCTHIKEHHs CEJIEKIUU PACTEHUM, >KUBOTHBIX M
MUKPOOPTIaHU3MOB.

buorexHomorns Kak OTpacib IMPOU3BOJACTBA. ['€HHAass WHXKXEHEPHUA. ITarbl
co3ganuss pexomOuHanTHOoW JIHK u TpaHcrenneix opranusmoB. KierouHas
uHxeHepust. Kinetounsle KynbTypbsl. MUKPOKIIOHAIBHOE Pa3MHOKEHHUE PACTEHUN.
KitoHupoBaHue BBICOKOIIPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okojioruueckue W dTthyeckue  npobnembl. MO -  reHeTuuecku
MOJU(DUITUPOBAHHBIE OPTaHU3MBI.
JleMoHCTpauuu:

[Toptpersr: H. U. Basunos, 1. B. Muuypus, I'. /1. Kapneuenko, M. ®@. l1BanoB.

Tabmuubr u cxembl: kapta «lleHTpHl TPOUCXOXKIEHUS M MHOro0Opas3us
KYJBTYPHBIX pacTeHuit», «[lopoasl ToMaIIHUX KUBOTHBIXY», «CopTa KyJIbTYpHBIX
pactenuity, «OTnanéHHas rudbpuauzanus», «Padbotsr akagemrika M. ®@. liBanoBay,
«Tonmumnongus», «OOBEKThI OHOTEXHOJOTUNY», «KIIeTOUHBIE KYJIbTYphl U
KJIOHUpOBaHHE», «KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOMY.

O6opynoBanue: MyJIsKU TUI0JI0OB U KOPHETUIOAOB TUKUX (POPM U KyJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Okckypeust «OCHOBHBIE METOABI U JIOCTUXKEHHUSI CEJIEKUHMH PACTCHUN U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, MIJIEMEHHYIO bepmy,
COPTOUCHBITATENILHBIN  y4acTOK, B TEIJIMYHOE XO35AWCTBO, J1abOpaTopuio
arpOyHUBEPCUTETA WIM HAYYHOTO IICHTPA)».



11 KIIACC

Tema 1. IBoIIOLIMOHHAST OHOJIOTHS.

[Ipennocbuiki BO3HUKHOBEHHUS SBOJIIOIIMOHHON TEOPHUH. IBOJIOIMOHHAS
Teopust U €€ MecTo B Ouosnoruu. BivsHue 3BOIOIMOHHON TEOpUM Ha Pa3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CeuzerenbcTBa 3Bodouud. llaneoHTonorndeckue: MOCIEAOBATEIBHOCTD
MOSIBJICHHUS BHJIOB B MAJCOHTOJOTHYECKON JIETOIMUCH, MEepeXOoAHble (OPMBI.
buoreorpaduyeckue: cxoncTBo U paznuune ¢hayH u GIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTMUECKHE: CXOACTBA M pa3Nuyusi SMOPHOHOB pa3HbIX BHJIOB
NO3BOHOYHBIX. CpaBHHUTENbHO-AaHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHBIE,
PYJIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX MyTeH Yy Bcex
OpraHU3MOB.

OpomonnoHHas Tteopuss Y. JlapBunHa. lIpennoceulkM BO3HMKHOBEHUS
JapBUHM3Ma. J[BIKyIIHME CHJIBI 3BOJIIOLMU BUAOB MO JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUUYEHHOCTHU PECYpPCOB, HEONpPEAEIEHHAs U3MEHYUBOCTbD,
O0opb0a 3a CylleCTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas tTeopust 3BooIuu (CTD) u €€ OCHOBHBIE TOJIOKEHHUS.

Mukpossosmronus. [lonmynsanus kak equHUNA BUIA U 3BOJIIOLIHH.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMH BUAOB B MPUPOAE. MyTallMOHHBIH
Mpolecc 1 KOMOMHATUBHAsA M3MEHYMBOCTH. llomynsiuinoHHBIE BOJIHBI U Aperd
reHoB. M30s1us 1 MUTrpanus.

EcrtecTBenHbIit oTOOp — HampaBistoumi  ¢daktop 3Bomonun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0aeHHOCTh OpPraHU3MOB Kak pe3yJbTaT 3BoJiouuu. [Ipumepsl
MPUCIIOCOOJIEHHI Yy OpraHu3MoB. ApomMop(h03bl U UAHOATANITALIUY.

Bun wu BumooOpazoBanume. Kpurepuum Buga. OcHOBHbIe (HOPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOE.

MaxkposBomoriusi.  Dopmbl  sBomOLMU:  (pUsIeTHUECKas, JIMBEPIeHTHA,
KOHBEpIreHTHas, napasuienbHas. HeoOpatuMocTh 3BOMIOLHUU.

[IpoucxoxaeHne oT HecnelUalIu3upOBaHHBIX MpeakoB. [Iporpeccupyroimas
crienraIn3anvs. ATanTUBHAS padaLUs.

JdemoHcTpanuu:

[Toptpetst: K. JIunnen, XK. b. Jlamapk, Y. {apsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkensb, ®. Mromiep, A. H. Ceepios.

Tabnuup!l u cxembl: «Pa3BuTHe OpraHnyecKoro Mupa Ha 3emiiey, «3apoIbIiin
MO3BOHOYHBIX  KHBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoppOBI  3a
cyuiecTBoBaHue», «EctecTBeHHBINH 0TOOP», «MHOTOOOpa3ue cCoOpToB pacTEHU,
«MHoroo6pazue  mopox  KUBOTHbIX»,  «llomymsiuu»,  «MyTauuoHHas
U3MEHUUBOCTBY», «Apomopdossl», «Unnoamantamumny, «OOmas aereHepanus»,
«/IBmxymme cuiel 3Bosrouun», «Kapra-cxema wmapmpyra mnyremectsus Y.



HNapsunay, «boprba 3a cymectBoBanuey, «lIprucmoco0IeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BU1000pa30BaHUEe», « IKOJIOTHUECKOE BUA000Pa30BaAHUEY.

O6opynoBaHue: KOJUIEKIUS HACEKOMbBIX C Pa3IUYHBIMU THUIIAMH OKPAaCKH,
Ha0op IUIOJOB M ceMsH, Koulekuus «lIpumepbl 3alIUTHBIX MPUCIIOCOOJIEHUN Y
AKUBOTHBIX», MOJIENIb «OCHOBHBIE HAIIPaBICHUS 3BOJIIOLMNY, OOBEMHAS MOJEIb
«CTpoeHue roJIoBHOT0 MO3ra O3BOHOYHBIX).

buoreorpaduueckass kapra wMupa, Kowekuus «DopMbl CcoxpaHHOCTU
MCKOIMAeMbIX JKMBOTHBIX M pacTeHui», Mojenb ammmukanus «llepekpéct
XpOMOCOM», BIIaXHble Tnpenapatel «Pa3Butne Hacekomoro», «Pa3Burue
JSATYIIKWY, MUKpornpenapat «Jpo3odunay (HopMa, myTanuu GOpMbI KPbUIHEB U
OKpacKH Tela).

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(OJIOTHYECKOMY
KPUTEPHUIO».

JIaGoparopHas pabota Ne 2. «Onucanue NpucrnocoOIeHHOCTH OpraHu3Ma U eé
OTHOCUTEJIBHOT'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HU Ha 3emuie.

JloHay4yHble TpPEACTaBICHUA O 3apOXKICHUU >KM3HU. HaydHble rumnoress
BO3HMKHOBEHHUSI W3HM Ha 3emiie: a0uoreHe3 W naHcnepmus. XUMHUYECKas
HBOJIIOLIMSA. AOMOT€HHBIN CHHTE3 OpPraHWYECKUX BELIECTB M3 HEOPIaHUYECKHUX.
DKCnepUMEHTAIBHOE ITOATBEPKICHUE XUMUYECKOM 3BOIoINH. HauanpHbIe 3Tansl
ouonornyeckoi »Bomonuu. I'unoreza PHK-mupa. ®opmuposanne MeMOpaHHBIX
CTPYKTYpP ¥ BO3HUKHOBEHHME MNPOTOKIETKU. [lepBble KIETKM U HX 3BOJIOLUS.
@opMHUpPOBaHUE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emie no spaM u nepuonam. Karapxeil. Apxelickas u
npotepo3oiickass dpbl. [laneos3oiickas spa u e€ mNepuoabl: KEeMOPHICKUH,
OpPIOBUKCKHUH, CUITYPUUCKUN, NIEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUM.

Me3o3o0iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaitHo3oiickass 52pa W €€ mNepuolbl: TNaAJCOTCHOBBIM, HEOTNCHOBBIN,
AHTPOIOTECHOBBIM.

XapakTepucTUKa KiIMMaTa U IeoJIOrMYecKuX mnpoueccoB. OCHOBHBIE 3Tallbl
ABOJIIOIMU PACTUTEIBHOTO W KUBOTHOTO MHUpa. ApoMoOp(o3bl y pacTeHUHl u
®KUBOTHBIX. [losiBIIEHME, paclBET M BBIMUpAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHMyeckoro Mupa Kak OTpakeHHe HBorouuu. OCHOBHBIE
CUCTEMATUYECKHE IPYIIIbI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKA. AHTPOIIOJIOTHS KaK Hayka. PazBuTue npencraBieHuil o
IPOUCXOKICHUH YeJloBeKa. MeTonbl W3ydyeHusi aHTponoreHe3a. CxolcTtBa u
pa3INyrs YeJIOBEKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBmxyriue cuibl ((hakTopbl) anTponoreHe3a. Haciencrsennas H3MEHYUBOCTh
U ecTecTBeHHbIH 0TOOp. OOIIEeCTBEHHBIM 00pa3 >KM3HHM, M3TOTOBIICHUE OpPYAUN
TPY/Zla, MBILJIEHUE, PEYD.



OCHOBHBIE CTaIUM U BETBH 3BOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek
yMenbi, YenoBek mpAmMoxomsAimui, YemoBek HeaHIAepTaIbCKuM, YemoBek
pa3yMHbIii. Haxoaku ucKomaeMbIX OCTaTKOB, BpEMs CYIIECTBOBAaHHS, 00JACTb
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYAUSL.

YenoBeueckne packl. OCHOBHbIE  OOJbIIME  pachl:  €BPONCOUTHAS
(eBpazuiickasi), HErpo-aBCTpaJOWJHAs  (SPKBAaTOpUaibHAsA), MOHTOJOUJIHAS
(a3uarcko-aMepukaHnckasi). UepTel  NPUCTIOCOOJEHHOCTH  IPEICTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHUSM CYILIECTBOBAaHMS. EJMHCTBO 4EIOBEYECKHX pac.
Kputuka pacusma.

JemMoHCcTpanum:

[Toptpets: ®@. Pemu, JI. Ilactep, A. N. Omapun, C. Munep, I'. FOpu, Y.
JlapBuH.

Tabmunel 1 cxembl: «Bo3aukHOBeHne CoOJIHEYHOM CHCTEMBI», «Pa3BuTHe
opraHuueckoro mupa», «PactutenpHas kieTkay, «KUBOTHas KJETKay,
«IIpokapuoTnueckast kietka», «CoBpeMEHHass CUCTEMAa OPTraHUYECKOTO MHUPay,
«CpaBHEHHE AHATOMHUYECKHX YEPT CTPOCHHS YEIOBEKAa M YEJIIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MAJCOHTOJOTMUYECKHX HAXOJOK IPEIKOB
COBPEMEHHOIO 4eJIOBEKa», «/lpeBHenmue moan», «lpeBHue moan», «llepBbie
COBPEMEHHBIE JIOIN», «HemoBeYecKrue paco».

O6opynoBanue:  mymsku  «lIpoucxoxaenue — yenoBeka»  (OKOCTBHI
aBCTpAJIONUTEKA, MUTEKAHTPOIa, HeaHAepTasablla, KPOMaHbOHIIA), CICMKUA WU
M300paKEeHHsI KaMEHHBIX OpYAHMI MEepBOOBITHOIO YelOBEeKa (KaMHHU-YOIIEpPHI,
pyOmina, ckpebna), TreoXpoHoJoruyeckass TaOiuia, KoOJUleKIus «DopMbl
COXPAHHOCTHU UCKOTIAEMbIX YKUBOTHBIX U PACTCHUIN.

JlaGopaTopHble 1 NpaKTHYeCKUe padoThI:

[Tpaktuueckas padora Ne 1. «/3yueHne UCKOMAEMbIX OCTATKOB PACTCHUU U
YKUBOTHBIX B KOJIJICKIIUSIX).

DKCKypcHsi «IBOJIOLMS OPraHU4YecKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
Hay4YHBII WM KpaeBeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYysKamoas cpeaa.

DKoJIorus KaK HayKa. 3aJauu U pa3Jielibl SKOJOTUU. MeTOoIbl KOJIOTMYECKUX
UCCJIeI0BAHUN. DKOJIOTMUYECKOe MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpensl oOWTaHHsS OpPraHU3MOB: BOJHAS, HAa3€MHO-BO3/YIlIHAsA, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (axtopel. Kiaccudukanus sKomorudeckux (HaxTopos:
abuoTuyeckre, OMOTHMYECKHME M AaHTPONOreHHble. JlelcTBHE HSKOJOTHYECKHUX
(haKkTOpOB Ha OPTaHU3MBI.

AbGuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOIU3M.
[IpucnocoOnenust opraHU3MOB K  JCHCTBUIO aOMOTHYECKHUX  (PAKTOPOB.
buonornueckne puTMBl.



buotnueckue haktopsl. Buabl OnoTHUECKHX B3aUMOACHCTBHI: KOHKYPEHIIS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, koomnepanusi, MyTyaau3M,
KOMMEHCANU3M (KBapTUPAHCTBO, HAXJICOHMUYECTBO). AMEHCAIU3M, HEUTPaTU3M.
3HaueHHEe OMOTUMYECKUX B3aUMOJECUCTBUM Ul CYIIECTBOBAHMS OPTraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTepUCTUKU mnomyisuuu. OCHOBHBbIE —TMOKa3aTeslu
NOMYJISIUN: YUCIEHHOCTh, IUIOTHOCTB, POXIAEMOCTb, CMEPTHOCTb, IMPHUPOCT,
Murpanus. JJmHaMuKa YUCIEHHOCTH MOIMYJISIUU U €€ peryssuus.

JleMmoHcTpanuu:

[optpetsr: A. 'ym6onpar, K. @. Pynbe, O. ['ekkerns.

Tabmuupbl u cxemsl: kapta «[Ipuponnbie 30Hb 3eMiu», «Cpeabl 0OUTaHUS
opranuzmoBy», «®doronepuoguzm», «llomynsaununm», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTU NONYJSUUU UHDY30puu-TyPenbkn», «IlunieBbie nenm».

JlabopaTopHble U IpaKTHYECKHE Pa0OThI:

Jlabopatopnast pabota Ne 3. «Mopdornoruyeckne 0COOEHHOCTH pacTEHUN U3
Pa3HBIX MECT OOUTaAHUS.

JIaGoparopHast pabota Ne 4. «BnusiHue cBeta Ha pOCT U Pa3BUTUE UYEPEHKOB
KOJIEyCay.

[Ipaktruueckas padota Ne 2. «[loacu€r MIOTHOCTH MONYJIALMA pa3HbIX BUIOB
pacTEHUI.

Tema 4. Coo0mecTBa 1 IKOJI0rHYeCKHE CUCTEMBI.

Coo0miectBO Opranu3sMoB — OuoneHo3. CTpyKTyphl OMOLIEHO3a: BHIOBasd,
MPOCTpAaHCTBEHHAs, Tpoduueckas (nuimieBasi). Bunabl-momuHantel. CBs3M B
OMOILIeHO3E.

DKoJyloruueckre CcucTeMbl (9Kocuctembl). llonstTe 00 »dKocucremMe u
ouoreoneHo3e. DYHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peylleHTbl. KpyroBopoT BEHIECTB U MOTOK SHEPTHH B SKOCUCTEME.
Tpoduueckue (muiLeBble) YpPOBHM 3KOcHCTeMbl. [luineBble LEMM U CETH.
OcHOBHbBIE TOKa3aTeNM HKOCHUCTEMBI: OHOMacca, MPOIYKIUS. IJKOJIOTHYECKHE
NUPAMUJIBL:  TPOAYKIMH, UWCICHHOCTH, Ouomacchl. CBOMCTBA 3KOCHUCTEM:
YCTOMYHBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccHs.

[IpupoHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEeK. IKOCUCTEMa XBOMHOIO
WIH IIMPOKOJIMCTBEHHOIO JIEca.

AHTPOTIOTEHHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyueckoe u X03sIiICTBEHHOE 3HAYEHUE arpOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasnoobOpasue kak ¢akTop ycroduuBoctu 3KocucteM. CoxpaHeHue
OMOJIOTUYECKOT0 pa3HO0Opasus Ha 3eMIie.

Yuenue B. U. Bepnaackoro o 6uocdepe. ['panuiibl, coctaB u CTpyKTypa
ouocdeprr. XKuBoe BemectBo u ero ¢yHkmmu. OcoGeHHOCTH OMocdepbl Kak
rnobanpHOM 3KocHCTeMBbl. J[MHaMu4yeckoe paBHOBecHE M oOOpaTHas CBs3b B
ouocdepe.



KpyroBopoTsl BemiecTB 1 OMOr€OXMMHUYECKUE ITUKIIBI AJIEMEHTOB (yrieposa,
a3ota). 30HATBbHOCThL Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenopedecTBo B Onochepe 3emian. AHTPOIIOIEHHBIE U3MEHEHUS B Ouocdepe.
['mobanpHBIE YKOIOTUYECKUE TPOOIEMBI.

CocyiectBoBaHue NpUpoIbl U yenoBeuecTBa. CoxpaneHre OnopazHooopaszus
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIPaBICHUS
IPUPOAHBIMUA PECYpPCaMH M X UCTIONb30BaHue. JlocTikeHnst OMOIOTUU U OXpaHa
MIPUPOJIBI.

JleMmoHcTpanuu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuubr u cxemsl: «[lumesbie nenu», «bHOLIEHO3: cOCTaB U CTPYKTYpay,
«IIpupoansie coobuecTBay, «llenu nuTaHus», «IKOJIOTHYECKAs MUPAMUIAN,
«buocdepa u yenopek», «IKOCUCTEMA IIUPOKOJIUCTBEHHOTO JIECay, « IKOCUCTEMA
XBOMHOTO Jeca», «buoneHo3 Bomoémay», «ArpoueHo3», «lIpumepnsie
AHTPOIIOTCHHBIE  BO3JCUCTBUSA Ha IpUpony», «BakHeWlne HMCTOYHUKA
3arpsi3HEHMS BO3AyXa U IPYHTOBBIX BOI», «llouBa — BaxkHelIasi COCTABIIAIOIIAS
ouocdepoy, «DakTopsl gerpaganuu nouBy, «IlapHukoBblit apdexT», «DakTopsI
PaAMOAKTUBHOTO 3arps3HeHus Ouocheprb», «OOmas crpykrypa Ouocdeps»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopot yriepoaa B 6uocdepe», «kKpyroBopot a3ora B mpupoze».

O6opynoBanue: Mojenb-anmuMKanus «TunuyHabie OWOIEHO3BD», TepOapuii
«PacTtuTenbHble cO00IIECTBA», KOJUIEKIMHU «brolieHo3y, «BpeauTenu BaxHeH X
CEJIbCKOXO3SIUCTBEHHBIX ~KYJIBTYp», TrepOapud W KOJUIEKIMU pPACTEHUH U
KUBOTHBIX, MPUHAIJICKAIIUE K PA3HBIM AKOJIOTMYECKUM TPYIIaM OJIHOTO BHUJA,
Kpacnas xnura Poccuiickoit ®eneparniv, M300paK€HUS OXPAHSIEMBIX BHJIOB
pacTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOCHHUS OOydYalolMMHUCSA MporpaMM cpeAaHero oOimero  00pa3oBaHMS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONIME: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS MpeaMeTra «bHUomorus» JOCTUraloTCA B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpoIleccaM CaMOITIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYKaroUIen cpelie.

JInyHOCTHBIE pE3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITAa M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYITMOHHBIX IIPaB U 00S3aHHOCTEH, yBaKEHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTB K COBMECTHOU TBOPUYECKON EATSILHOCTH MPHU CO3/TaHUN YIESOHBIX
MPOEKTOB, PEIICHUH Y4yeOHBIX U TO3HABATENbHBIX 3a/7a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOUX JEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHUYECTBY B TIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXXUTEJIbHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBa)KE€HUS K CBOEMY HapoJly, 4YyBCTBAa OTBETCTBEHHOCTH mnepea PonanHoi, roparoctu
3a CBOM KpaH, CBOK PoauHY, CBOM S3BIK M KYJBTYpPYy, IPOIUIOE W HACTOSILEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY>KeHHIO M 3amute (OTeuecTBa,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

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

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO IIPUHATHS LIEHHOCTENM CEMENHOM JKU3HU B COOTBETCTBUHU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

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



MOHMMAaHUE AYMOILMOHAIBHOTO BO3ICMCTBUSI )KUBOM MPUPOABI U €€ LIEHHOCTH;

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

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAHME U pealin3alys 3I0POBOro U 0€301acHOro o0pasa *Ku3HH (310pOBOE
MUTaHue, COOJTIOICHNE TUTUEHUYECKUX MMPABUIT U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryisipHas (Qusuyeckas aKkTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO W KOMIETEHTHOIO OTHOIIEHUS K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

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

6) TPy10BOT0 BOCTIMTAHUSI:

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

TOTOBHOCTh K AaKTUBHOW JESTEILHOCTH TEXHOJIOTHYECKOW M COLMAIBHOM
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

MHTEpEC K Pa3IUYHbIM cepaMm MnpodhecCHOHANbHON AESTENbHOCTU, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTUYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIIEHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNKOB W OIGHKM WX BO3MOXHBIX TOCJICACTBUNA ISt
OKPYKAIOIIEN CPELBI;

OCO3HAaHME TJI00aJTBbHOr0 XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BAThH MPUOOPETAEMBbIE TTPU U3YUECHUU OMOJIOTHH 3HAHMSI
U yMEHUS TIpU  PEHICHWH TPOOJIeM, CBS3aHHBIX C  PAIlMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBbIX HA COXPAHEHUE PABHOBECUS B HKOCHUCTEMAxX, OXpPaHY BHUJOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATHE NEUCTBUM, IPUHOCAILINX BPEI OKPYKAIOIIEW TPUPOTHON
cpelle, YMEHHE MPOTHO3UPOBATh HEOJATONPUSATHBIE SKOJOTMYECKHUE MOCIEICTBHS
PEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAIIATD UX;

HaJIM4HME PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IIPAKTHYECKOMN EATEIBHOCTH 3KOJIOTUYECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B MO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOseM
COXpPAaHEHMs IIPUPOJIHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHUJIM3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS DPa3BUTHUSI MEIULMHBI, CO3JAaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJIEMBI  Pa3BUTHS
4eJI0BEUECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OHOJOTMYECKUX 3HAaHUHM B LEJIX
NOBBIIICHUSI OOIIEH KyJNbTYpbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
PU U3y4YEeHUU OMOJIOTHH;

MMOHMMAHHUE CYHIIHOCTU METOJOB IMO3HAHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh IMOJy4YaeMble 3HAHHUA JJIs aHaiu3a |
OOBSICHEHHSI SIBICHUM OKpPYXKAIOIIEro MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMSI HAa OCHOBE HAayuyHbIX (DAKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIYYEHMSI TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
peleHus: mpo6sieM B peabHBIX )KU3HEHHBIX CUTYalINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHIANBUAYAIbHO U B IPYIIIIE;



FOTOBHOCT M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoOro mnpeamera «buoiorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHsl, sIBJICHHE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbBIE
yuyeOHble JeHCTBUA (MO3HABaTEIbHbIE, KOMMYHHKATHUBHBIC, PETYJISTUBHBIC),
obecneunBaromue GopMrupoBaHrue (yHKIMOHATBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  O0YyYaroluXcs, CHOCOOHOCTh OOydarolluXcsl HCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEVCTBUS B TO3HABATEIILHON U COLIMAJIBHON MIPAKTHUKE.

MeTtanpenMeTHbIe PE3yJbTaTbl OCBOECHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE IeiiCTBUSI:

CaMOCTOATENBbHO  (QOpMYyJIHMpPOBAaTH W aKTyaJlU3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHHUSI, KJIaccu(UKaIi, 0000IIEeHNs ), PACKPHIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Uil 0ObsICHEHUSI (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYKIAEHUs (MHIYKTUBHbBIC, JEAyKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS B PAaCCMATPUBAEMBIX
SIBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS,;

IIPUMEHATH CXEMHO-MOJIEIIBHBIE CPEACTBA VISl IIPEACTABIICHUS CYILIECTBEHHBIX
CB36M M OTHOUIEHMH B M3y4aeMbIX OHOJOTMYECKHMX OOBEKTaX, a TaKkKe
IPOTUBOPEUHI PA3HOTO POAA, BBISIBICHHBIX B Pa3IMYHbIX HHYOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3pabaTrbhiBaTh IJIAaH PEIICHUS MPOOJIEMBbI ¢ Y4ETOM aHaIM3a UMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH NOCJIEICTBUIN AEATEIBHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATH pa0OTy B YCIOBUSAX PEaJbHOTO, BAPTYAIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBUS

BJIAJI€Th HABBIKAMH y4E€OHO-MCCIIEOBATEIbCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPA3JIMYHbIE BUJBl JACSATEIBHOCTH M0 IOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAlUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYaLIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSAMU U METO/IAMH;

CTaBUTh H (OPMYIUPOBaTh COOCTBEHHBIC 3aJayll B 00pa30BaTEILHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PEIICHUs, HAXOAUTh apryMEHTHI JJI 10Ka3aTEIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHUsS 3aJa4d pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIH OIBIT;

OCYILIECTBIISITh IEJICHAINIPABICHHBIM MOUCK TMEpeHOca CPEeNCTB U CIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEeATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OPUTMHAJIBHBIE MOAXOJbl U pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(POpMAIUK (TEKCTE Y4eOHOro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTUYECKUX CIOBapsiX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUYECKU OLEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTD;



dbopMynpoBaTh 3alpoChl U MPUMEHATH Pa3IMYHbIE METObI MPU TMOUCKE U
otbope Omosornyeckoil MHpOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAaJbHYIO  (OpMYy  MpEICTaBICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAyyHBIM #A3BIK B KayecTBe CpeAcTBa MHpu padoTe ¢
OMoJOrnyeckod HHPOpMalUME: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKUe 3HaKW W CUMBOJBI, (HOpMyJbl, ad0OpeBUaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsAHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH JeCTBUSIMU:

1) o6menmne:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO yU4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIIbHO BBINOJIHEHUS MpejiaraeMon
3aJ1a4y, YYUTBIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3MIMMI IPYIrUX Y4aCTHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOAMM OOIEHHS M B3aUMOJEWUCTBUS, MOHUMATh
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyaupoBaTh CBOM BO3PAKEHUS,;

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

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aUMOJEHCTBUSA MPU PEILIeHUH y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX IEHCTBHM C y4€ToM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IJIaH JCHCTBUH,



pacnpenensaTb poid ¢ Y4ETOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh pPe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHA NpPOOJIEM U UX
pEIIeHUS B )KM3HEHHBIX U YU€OHBIX CUTYyalUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBMSIX M IOCTYIIKaxX MO OTHOUIEHHUIO K JKWBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENILHO OCYILIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBIABISTH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTEbHOM
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JieN1aTh OCO3HaHHBIN BHIOOD, apryMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTEIbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJa/JE€Th HABBIKAMU  MO3HABATENbHOM  pediekcuu Kak  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOIO PEILICHHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO MPUHUMATh PELIEHUS MO0 HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI W apryMEHThl JPYIMX IpU aHaJIU3€ pe3yJbTaTOB
JEATEIIbHOCTH;



3) npunsiTHe ceds U APYrux:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP € TIO3UIMH JPYTOro YeI0BeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHs mHporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
HAy4yHbI€ 3HAHUSA, YMEHUS U CIOCOOBI IEUCTBUN MO OCBOCHMIO, HHTEPIPETAIIUU U
peoOpa30BaHUI0 3HAHWM, BUIbI JESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUU B Pa3MYHbIX Y4E€OHBIX CHUTyalUAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThl MIPEACTABICHBI IO T0JIaM 00yUYEHUSI.

[TpenmMeTHbIe pe3yiabTaThl OCBOEHUs ydueOHoro npeamera «buosnorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(OpMHPOBAHHOCThH 3HAHUUA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTHHBI MHpPAa M HAy4YHOTO MHUPOBO33PEHMs, O BKIAJAE POCCUUCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PELICHUS KU3HEHHBIX 3a7a4;

YMEHUE paCKpbIBATh COJEpkKaHUE OMOJOTMYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KJIETKA, OpraHu3M, MeTab0I13M (0OMEH BEIIECTB U IPEBPAILICHUE YHEPTUH ),
romMeocras (CaMOperyisius), ypOBHEBas OpraHu3alUsl O KUBBIX CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIHMSA), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, ILEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3axonsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus H
MIPOUCXOXKICHUS KyIbTYpHBIX pactenuii H. V. BaBuiioa), onpenenstb rpaHuLbl UX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOAaMHU HAYYHOI'O MO3HAHUSA B OMOJIOTUU: HAONIOIEHNE U
ONMCAHNE XUBBIX CHUCTEM, ITPOLIECCOB W SIBICHWM, OPraHU3alMs U NPOBENCHUE
OMOJIOrMUYECKOT0 SKCIIEPUMEHTA, BbIIBUYKEHUE TUIIOTE3b], BBISIBJICHUE 3aBUCUMOCTH
MEXy HCCIEAYEMbIMU BEJIUYUHAMU, OOBSICHEHHE IIOJyYEHHBIX PpE3yJbTaTOB,
VICITOJIb30BAHHBIX HAYUYHBIX IOHATUI, TEOPUH U 3aKOHOB, YMEHHE J€J1aTh BBIBOJIBI
Ha OCHOBAaHMM MOJIyYEHHBIX PE3YyJIbTATOB;



YMEHUE BBIJENATh CYIIECTBEHHBIC MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHWoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHA BEIECTB M MPEBPAICHUS YHEPTUU B KIETKE, (DOTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYCHHBIE 3HAHWS IS OOBSCHEHUS OMOJOTHYECKHUX
MPOLIECCOB U SIBJICHUM, IJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
JKU3HM C 1IeJIblI0 o0ecreyeHus: Oe30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaIOIIEH
MPUPOIHON cpeze, MOHMMaHHe HEOOXOMUMOCTH WCITOJIB30BAHUS JOCTKEHUN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
MPUPOOTIOIH30BAHNS,

YMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHUE, CIICTUICHHOE HACJIeIOBAaHNWEe, COCTaBIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS IS TPEACKa3aHUs HACJIEIOBAaHUS TPU3HAKOB Y
OpTaHU3MOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiIa npu paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAITHIO
OMOJIOTUYECKOTO  COJEP)KaHMS, BKIIOYAIONIYIO IICEBJIOHAYYHBIE 3HAHUS W3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAaCCOBOW MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC ITMCBMEHHBIC M YCTHBIE COOOIICHUS,
000061m1ast 6uoJIorHYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaT OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4ueOHOTrO mpeameta «buonorus» 6 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCTH 3HAHUW O MECTE W POJIM OMOJIOTHH B CHCTEME HAYIHOTO
3HaHHMS €CTCCTBEHHBIX HayK, B (OPMHPOBAHWH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKITMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA /TSl PEIICHUS )KM3HEHHBIX 3a1a4;

YMEHUE PACKPHIBATH COACPKaHNE OMOIOTUYECKUX TEPMUHOB U MOHSATUM: BU/,
MOMYJSINSA, TeHOMOHA, HSBOJIONMS, ABWXKYIIUE CUIBI ((PaKTOPHI) HBOIOIUH,
MIPUCTIOCOOJICHHOCTh OPTaHW3MOB, BHUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
ODKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThl, I[eMH MUTaHUA,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



YMEHHE H3j1araTh OHOJOTHYECKHEe TeopuH (dBONMIOLMOHHAs Teopus Y.
JlapBuHaA, CHHTETHYECKash TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoncrtea K. M. bapa, depenoBaHusl IJIaBHBIX HaIlpaBiICHUN H
nyteit sBomoruu A. H. CeseprioBa, yuenus o 6uochepe B. U. Bepnanckoro),
ONPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHUE BJIAJIETh METOJIaMU HAYYHOTO IMO3HAHMS B OMOJIOTHUN: HAOIIOICHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aiusi U MPOBEACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUXKEHUE TUIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH
MEXIy HWCCIEAYyEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3yJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPUM U 3aKOHOB, YMEHHUE JI€NIATh BBIBOJIbI
Ha OCHOBAHMH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBbI, IEpEHOCca
BEIIECTB M TIOTOKA SHEPIHMM B SKOCHUCTEMAaX, AHTPONOIE€HHBIX H3MEHEHUH B
HKOCHCTEMAaxX CBOEM MECTHOCTH, KpPYroBOPOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yYMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB W SIBJICHUM, JJISl IPUHATHS NPAKTUYECKUX PEIICHUWA B IOBCEIHEBHOMU
XKU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaOIKX JII0/IeH, COOII0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKpYXKaroUlei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH JIJISl PALIMOHATILHOTO IPUPOAOIIONb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTMYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEILIECTB U YHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUSA);

YMEHUE BBIMOJHATh JTA0OPATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHUBAThb M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAHMSI, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TIJ00aJbHBIE  DKOJOTUYECKUE  TPOOIEMBI
COBPEMEHHOCTHU, (POPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOLIEHUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCIT0JI30BATh NOHATUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Konrpoabnbsie IIpakrnyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypchl
bu6mmoreka [IOK
! bronorus xax Hayka 2 05 https://m.edso0.ru/7f41c292
2 JKuBbIe cHCTEMBI U X OpPraHU3aIUs 1 bubmorexa LHOK
p . https://m.edso0.ru/7f41c292
. bubnuorexa [JOK
1
3 XHUMHYECKUH COCTAB M CTPOCHUE KIICTKH 8 1 httos://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 XK 6
VSHEACHTEILHOCTD [UICTRI https://m.edso0.ru/7f41c292
5 Pa3smHOXeHUe 1 UHOUBUAYATbHOE Pa3BUTHE 5 1 bubnmnoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnencTtBeHHOCTh M K3MEHUYMBOCTh 3 1 15 bu6mmoreka [IOK
OpPraHU3MOB ' https://m.edso0o.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 4 bubnmnoreka [JOK
OMOTEXHOJIOTHHI https://m.edso0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
bubnunorexa LIOK
1 1
IBOOUKONHA BHONOTHA o https://m.edsoo.ru/7f41cc74
9 Bo3HMKHOBEHUME U Pa3BUTHE )KU3HU HA 9 05 bubnnorexa [JOK
3emue ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OprasH3Mbl 1 OKPYAIOWas Cpeia > . https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 11 1
Coo01iecTBa v 9KOJIOTHYECKUE CHCTEMBI https://m.edsoo.ru/7fA1ec7A
OBIIEE KOJIMYECTBO YACOB I1O 34 1 95

I[TPOT'PAMME



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