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HOACHUTEJIBHASA 3AIIMCKA

IIpu paszpaboTke mnporpaMMbl 1O OHUOJOTUU TEOPETUUYECKYID OCHOBY st
OMpeNeNieHus] TOJAXO0/I0B K (OPMUPOBAHUIO COJAEpKaHMUSI Y4EeOHOTrO TMpeameTa
«buonoruss»  cocraBuwin:  KoHUenTyadapHble — nomoxeHus ~ProC COO o
B3aMMOOOYCIIOBJIEHHOCTHU 1IEJIEH, CO/IepKaHusl, pe3yJIbTaTOB 00yUeHUs U TpeOOBaHUH K
YPOBHIO TOJIOTOBKU BBITYCKHUKOB, TOJOXEHUS 00 OOIUX NEeNsiX W MPUHIUINAX,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSTHUE CUCTEMBI CpeaHEro olIiero oopa3oBaHus
B Poccuiickoit denepannu, a Takke MOJ0KEHUS O crerudpuke OHoIoTUn, €€ 3HAUCHUU
B TIO3HAHUM JKUBOM MPUPOABI U OOECIEYEHUU CYIIECTBOBAHMS UEJIOBEUECKOTO
obmectBa. CoryiiacHO Ha3BaHHBIM TIOJIOKEHUSIM, OIpEJETeHbl OCHOBHbBIC (YHKIIUU
IpOrpaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouosoruu HaéT MpPEACTABICHHE O IeNsiX, 00 oOmiel cTpareruu
o0y4eHUs, BOCIUTAHUS M Pa3BUTHs, OOYYAIONIUXCS CPECTBAMH y4eOHOro mpeamera
«buonorusy, omnpenenser o0s3aTeIbHOE MPEIMETHOE COJACPKAHHE, €r0 CTPYKTYpY,
pacnpenenieHue MO pas3jeiaM M TeMaM, PEKOMEHIYEMYIO0 IOCJIeI0BaTEIbHOCTh
U3y4YeHUs y4eOHOro marepuana ¢ Y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€l, JIOTMKM  0Opa3oBaTeIBbHOTO  TMpoliecca, BO3PACTHBIX  OCOOEHHOCTEH
00y4Jaromuxcs.

B nporpamme mno O6uosiOTMM TaKXe YYUTHIBAIOTCA TPEOOBAHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeJAMETHbIM M  TPEAMETHBIM  pe3yjbTaTaM oO0ydeHus B
(GbOopMHUpPOBAaHUU OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATENBbHON JEsITeIbHOCTH/Y4eOHBIX
JeNCTBUM, 00YYAIOIIMXCS 10 OCBOCHUIO COJIEPKaHUs OMOJIOTUYECKOro 00pa30BaHMs.

B nporpamme mo Ouomorumu (10—11 xmaccel, 0a30BBIi YpOBEHB) peaM30BaH
OPUHIIMIT TIPEEeMCTBEHHOCTH B M3Yy4YeHHHM Ouoioruu, Onarojmaps uyemMy B Hei
IpOCMAaTPUBAETCS  HAMpABICHHOCTh HAa  Pa3BUTHE  3HAHUW, CBS3aHHBIX C
dbopMHUpPOBAaHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHMsI, IIEHHOCTHBIX OpPHEHTAIUN
JUYHOCTH, YKOJOTHYECKOTO MBIIIICHUS, MPEJACTABICHUI O 3JI0pOBOM 00pase >KU3HH U
OepeXKHBIM OTHOIIEHUEM K OKpyXKawlied mnpupoaHou cpene. [losTomy Hapsany c
U3y4eHHEM OO0IIEOMOIOTHIECKUX TEOPH, a Tak)Ke 3HAHUW O CTPOCHHH JKUBBIX CUCTEM
Pa3HOTO paHra U CYIIHOCTH OCHOBHBIX INPOTEKAIOIIUX B HUX MPOLECCOB B MPOrpaMme
mo OWONOTMW YACICHO BHHUMAaHHE UCIIOJIB30BAHUIO TOJYyYEHHBIX 3HAHUUA B
MOBCEAHEBHOM JKU3HU IS PEIICHHS MPUKIIATHBIX 33724, B TOM YHCJIE: MPOPUITAKTUKH
HACIIEJICTBEHHBIX 3a00JIEBaHUI YEIOBEKa, MEIUKO-TEHETUUYECKOTO KOHCYJIbTUPOBAHUS,
000CHOBaHMS IKOJIOTHUYECKH 1IETIECO00PA3HOTO MOBEICHUS B OKPYKAIOMIEH MPUPOTHON
cpene, aHanu3a BIHMSHUS XO3AMCTBEHHOW JAEATEIIBHOCTH 4YEJIOBEKA HA COCTOSIHHE
MPUPOAHBIX M MCKYCCTBEHHBIX SKOCHUCTEM. YCHIICHWE BHUMAHHUS K MPUKIATHOU
HaIpaBJIEHHOCTH Y4eOHOro mnpeamera «buUOJorvs» MPOAUKTOBAHO HEOOXOJIUMOCTHIO
oOecrieueHUs] YCIOBUM JUIsl PEIICHHS OJHOM W3 aKTyaJbHbIX 3a7ad IIKOJbHOIO
OMoJIOrM4ecKoro  oOpa3oBaHMs, KOTopas  mpeamnojaraet  (GopMUpOBaHUE Y



oOydJaromuxcs  CIMOCOOHOCTH  aJanTUPOBATBhCS K = M3MEHEHUSIM  JMHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MUPA.

buonorus Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs 3aHUMAET BAXXHOE MECTO.
Ona oOecneunBaeT (opMuUpoBaHHE Yy OOydYaroUXCAd NPEACTaBICHUNM O HAaydyHOU
KapTUHE MHUPA, PACIIUPSACT U 0000IIAeT 3HAHUS O KUBOUW MPHUPOE, €€ OTIMIUTECIBHBIX
MPU3HAKaX — YPOBHEBOUW OpraHW3aliMi W DBOJIIOIWHU, CO3MAET YCIOBUS JJISl: MMO3HAHUS
3aKOHOB JKHBOW TMPHUPOJBI, GopMUpOBaHUS (DYHKIIMOHATBLHON TPaMOTHOCTH, HAaBBHIKOB
310pOBOTO M 0€30macHOro 06pasza >KM3HMU, SKOJOTMYECKOTO MBIIUICHUS, IIEHHOCTHOTO
OTHOIIICHUS K KUBOH NIPUPOJIC U YCIIOBEKY.

Bonbiioe 3HaueHWe OWOJIOTHS MMEET TaKXKE JUIS PEIICHHS BOCIHTATEIBHBIX WU
pa3BHUBAIOLIMX 3aJa4 CpelHEero oOIero oOpa3zoBaHUs, COLUANIM3ALUU O00YYaIOLUXCS.
N3yuyenue Ouosioruu oOecreunBaeT yCaoBUs IS (OPMHUPOBAHUS HHTEIUICKTYAIbHBIX,
KOMMYHHUKAIIHOHHBIX ¥ HWH(GOPMAIMOHHBIX HABBIKOB, JACTETUYECKOH KYJIbTYPHI,
CIIOCOOCTBYET HMHTETpaIliid OMOJIOTMYECKMX 3HAHUH C TPEJICTABICHUSIMH W3 APYTHX
y4eOHBIX TIPEJIMETOB, B YaCTHOCTH, (u3uku, Xumum U Teorpaduu. Ha3BaHHbIC
MOJIOKEHUS O TPeJHa3HAuYCHUH y4eOHOro mnpeaMera «buoyiorus» COCTaBWIM OCHOBY
JUISL  OTIpEJICICHUsT TIOJAXOJOB K OTOOPY M CTPYKTYPUPOBAHHUIO €T0 COJEpKaHUs,
PEJACTaBICHHOTO B MPOrpamMMe 1Mo OUOJIOTHH.

Otbop conepxkanus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C MO3UIMI KyJIbTYypOCOOOPA3HOIO MOJX0Aa, B COOTBETCTBUU C KOTOPHIM
oOydaromuecsi JODKHbI OCBOMTH 3HAHWUSA M YMEHUS, 3HaUMMBble IJisi (OPMHUPOBAHUSA
oOIIel KyJIbTyphl, ONPEENSIONINe aJIeKBATHOE MOBEICHHUE YEJIOBEKa B OKpPYXKaIoIIEH
OPUPOJHON cpele, BOCTPEOOBAHHBIE B IMOBCEJHEBHON JKM3HM U TPAKTHYECKOU
nestenbHOCcTH. Oco0oe MecTo B 9OTOM cHCTeME 3HAaHUM 3aHUMAIOT DJIEMEHTHI
collepKaHMs, KOTOpbIE CIyXaT OCHOBOW st (OPMHUpPOBAaHUSA TMPEACTABICHUN O
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHE MHpa M IIEHHOCTHBIX OPHUEHTAIUSIX
JUYIHOCTH, CIOCOOCTBYIOIIUX TYMaHHU3aIUM OMOJIOTHYECKOTO 00pa30BaHuUs.

CTpyKTypupOBaHHE COJIEpKaHK yueOHOTr0 MaTepralia B MporpaMMe 1o OMOJIOTHH
OCYIIECTBIICHO C YYE€TOM TPUOPUTETHOTO 3HAYEHUS 3HAHUA 00 OTIUYUTEIBHBIX
OCOOCHHOCTSIX JKMBOW MPHUPOABI, O €€ YpPOBHEBOW OpraHU3alMK W H3BOJONMHA. B
COOTBETCTBHHM C JITHM B CTPYKType ydeOHOro mnpeamera «buonorus» BbIIeICHBI
CIenyIone cojaepkatenbHbie JuHUN: «buomorus kak Hayka. MeToapl HaydHOTO
no3HaHus», «Kinetka kak Owonoruueckas cuctemay, «OpraHm3m Kak OHOJIOTHYECKas
cuctemay, «Cuctema W MHOTOOOpaswe OPraHUYECKOTO MHUpPay, «IBOJIOIUS >KUBOU
MPUPOABD», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

Henp wu3ydyenuss yueOHoro mpeamera «buonorusi» Ha 0a30BOM ypOBHE —
OBJIaJieHnEe OOYYarOIIMMUCS 3HAHUSMHU O CTPYKTYpPHO-(YHKIIMOHATHLHOW OpraHU3aIuu
KUBBIX CUCTEM PA3HOTO paHTa U NMPUOOpETEeHNEe YMEHUN UCIIOIB30BaTh 3TH 3HAHUS JJISI



IPAMOTHBIX JEUCTBUI B OTHOLIEHUH OOBEKTOB KUBOU MPUPOJILI U PEIICHUS PA3TUYHBIX
KU3HEHHBIX MPOOIIEM.

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

OCBOCHHUE O0YYAIOIIUMHUCS CUCTEMbI 3HAHUN O OUOJIOTUYECKUX TEOPUSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3axX, IMpaBWiIax, CIyXalluX OCHOBOW s
dbopMupoBaHusl MPEACTABICHUI O €CTECTBEHHO-HAYYHOU KapTUHE MHpa, O METOax
HAy4YHOTO [I03HAHUsS, CTPOECHUM, MHOTOOOpPa3WM M OCOOCHHOCTAX >KUBBIX CHCTEM
pa3HOr0 YpPOBHS  OpraHu3allud, BBIJAIOIMIUXCS  OTKPBITUAX W COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y O0OydYarOIIMXCS IMO3HABATENIBLHBIX, WHTEJUICKTYaJIbHBIX U
TBOPYECKUX CMIOCOOHOCTEH B MPOIIECCe aHAIU3a JIAHHBIX O MYTSIX Pa3BUTHUSI B OMOJIOTUHU
HAyYHBIX B3IJISIIOB, UACH W MOJXOJIOB K M3YYCHHUIO JKMBBIX CUCTEM Pa3HOTO YpOBHS
OpraHu3aIuy;

CTAaHOBJICHUE Y O0yJarONIUXCsl 00IIeN KyIbTyphl, (DYHKIIMOHATBLHON IPaMOTHOCTH,
pa3BUTHE YMCHHUH OOBSICHATh M OIEHHUBATh SIBJICHUS OKPYXKAIOIIETO MHUpa KUBOU
IPUPOJII HA OCHOBAHWHU 3HAHUN U OTBITA, OJYYCHHBIX NMPU U3YYCHUU OMOJIOTHH;

dbopmupoBaHue |y OOydamIIUXCS YMEHHH  WUTFOCTPUPOBATh  3HAUYCHUE
OMONIOTUYECKUX 3HAHUW B TMPAKTUUYECKOW JEATEIBHOCTH YeJIOBEeKa, pa3BUTHH
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KUBOMU
IPUPOIbI, HEOOXOAUMOCTU OEpeKHOr0 OTHOIIEHUS K HEW, COOJIIONEHHS ATHYECKUX
HOPM TP MPOBEJEHUN OMOJIOTUUECKUX UCCIEAOBAHMIM;

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

IpUMEHECHHE TPHOOPETEHHBIX 3HAHUNW W YMEHHH B IOBCEIHEBHOW >XKU3HU IS
OLCHKH ITOCJICACTBUM CBOEM JEATEIBHOCTH IO OTHOLICHUIO K OKPYXAaKUIECH cpele,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHHWE U COOJIOJCHUE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucteme cpennero oOmiero o6pazoBanusi «buonorus», nzydaemas Ha 0a30BOM
YpOBHE, SIBISIETCS 00s3aTeIbHBIM y4YEOHBIM TIPEIMETOM, BXONSIIUM B COCTaB
npeaMeTHou obnactu «EcTecTBEeHHO-HAYYHBIE TIPEAMETHD.

Jnst mzyyenus Ouonorud Ha 0a30BOM YpPOBHE CpeIHEro o0iiero oOpa3oBaHUs
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Hepento), B 11 knacce — 34 yaca (1
4yac B HEJEIO).



COILEPKAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorus Kak Hayka.

buonoruss xak Hayka. CBsA3b OMOJIOTMM C OOIIECTBEHHBIMU, TEXHUYECKUMH H
JIPYTMMH €CTECTBEHHBIMU HayKaMH, (pusiocopuel, 3STUKOM, 3CTETUKON U npaBoM. Poib
Oouosornu B (OPMUPOBAHUU COBPEMEHHOM HayyHOW KapTuHbl wmupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metoapl TO3HAHMS KWUBOW MpUPOABI (HAOJIOJACHUE, SKCIEPUMEHT, OIMCaHHUE,
U3MepeHue, Kiaccuukarus, MoJeIupoOBaHue, CTaATUCTUYECKass 00pa00OTKa TaHHBIX).

JdeMoHCcTpanum:

IToptperst: Y. {apsun, I'. Mennens, H. K. Konbuos, k. Yorcon u @. Kpuk.

Tabmuipl U cxeMbl: «MeTOAbI MO3HAHUS JKUBOUW TIPUPOIBI.

JlaGopaTopHble 1 MPpaKTHYeCKHE PA0OTHI:

[TpakTtrueckas padora Ne 1. «Mcnonb30BaHMe Pa3IUYHBIX METOJIOB IIPU U3yUYEHUH
OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI H UX OPTaHU3AIUSA.

XKusbie cuctembl (OMOCHUCTEMBI) Kak MpeaMeT u3ydeHus Oumonoruu. OTinuue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa OMocHCTeM M WX pa3HooOpaszue. YpPOBHU OpraHM3alid OHOCUCTEM:
MOJICKYJISIPHBIN, KIIETOYHBINA, TKAHEBbIA, OPraHU3MEHHBIM, MOMYJSIMOHHO-BUIOBOM,
KOCHUCTEMHBIN (OUOTCOIIEHOTHYECKUI ), OnOChEPHBIH.

JdeMoHCcTpanum:

Tabnuupl u cxembl: «OCHOBHBIE TNPU3HAKUA >KU3HU», «YPOBHU OpraHU3alluu
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JTHK.

Tema 3. XumMnuyecKkuii COCTaB U CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KIETKA. XUMHYECKHUE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MHKpPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

@OyHKIMM BOAbl W MHUHEpalbHBIX BewmecTB B  kieTke. llognep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHue OEIKOB. AMHHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnumMble W 3aMEHMMBIE AMUHOKHUCIOTBI. AMWHOKHCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl OETKOBOW MOJIEKYJbI (IE€pBUYHASI, BTOPUYHASI, TPETUUHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonornyeckue GyHKmm OEIKOB.

depMmeHTHl — Omonormdyeckne Karanm3aTopbl. CTpoeHue ¢epMmMeHTa: aKTHUBHBINA
LEHTp, cyOcTpatHas cnenuduuHocts. KodhepmenTsl. Butamunbl. Otauuust pepmMeHTOB
OT HEOPTAaHMYECKUX KaTaIu3aTOPOB.



VYrneBoabl: MoHOcaxapubl (TIIOKO3a, pubo3a U J1€30KCUpU003a), IHUcaXapubl
(caxapo3a, JaKkTo3a) M HodUcaxapuibl  (KpaxMal, TJIMKOTEH, LEeJUII003a).
buonorunyeckue GpyHKIHMH YIIIE€BOJIOB.

Jlununapl:  TpuriMuepuasl,  Qocpoaunuabl,  crepouasl.  I'mapoduiibHO-
ruapodoOHbie cBolicTBa. buonornueckue GyHkiuu aunuaoB. CpaBHEHHE YTIIEBOJIOB,
OCJIKOB U JTUMUJ0B KaK UICTOYHUKOB YHEPTUH.

Hyxnennossie kucnotel: [JHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEUHOBBIX
kucnoT. Ctpoenue u ¢pyukuuu JJHK. Crpoenne u ¢pynkuuu PHK. Bugsr PHK. AT®:
CTpoeHue U QyHKIHUU.

[utonorus — Hayka o kieTke. KierouHass Teopusi — MpuUMep B3aUMOJEHCTBUS
uje u HakToB B HAYYHOM MO3HAHUU. MeTO/Ibl U3yUEHHUS KIIETKH.

Knerka kak menoctHas xkuBasi cuctema. OOIMe NMpU3HAKU KIETOK: 3aMKHYTas
HapykHast meMOpaHna, moisiekynbl JIHK kak renernueckuil ammapar, CUCTEMa CHHTE3a
Oeka.

Tunel KJIEeTOK: yKapuoTHYEeCKasi U MpokapuoTudeckas. OCOOEHHOCTH CTPOCHUS
nmpokapuoTHdeckoi kieTku. Knetounas ctenka 6akrepuii. CTpoeHUE dYKapUOTUUYECKOM
kJeTk. OCHOBHBIE OTJIMYMS PACTUTEIILHOM, )KUBOTHOM M TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHl KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIMKC, HX
¢ynkiuu. Ilnasmarudeckass memOpana, e€ cBoicTtBa M (pyHkumu. [{uToruazma u eé
opraHousibl. OmgHomemOpanHble opraHouabl kietku: OJIIC, ammapar ['onbmxu,
nu30coMbl.  IlolyaBTOHOMHBIE OpraHOWUIbl  KIETKH: MUTOXOHIPUHU, IUIACTUIBI.
[Ipoucxoxknenne MUTOXOHApUNM U 1actul. Buasl mmactun. HememOpaHHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KIETOYHBINH IEHTP, LHEHTPUOIU, PECHUYKU, KIYTHUKH.
OyHKIWU OPraHOUAO0B KJIETKU. BKItoueHus.

SAnpo — perynstopHblii 1eHTp kieTku. CTpoeHue siapa: saepHas 000J0uKa,
KapuoIuia3mMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEIECTB B KIIETKE.

JemoHncTpanum:

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

Juarpammel: «PacnpeneneHrne XMMHYECKUX DJIEMEHTOB B HEXUBOW IIPUPOAEY,
«PacmpenienieHne XMMHUYECKUX SJIEMEHTOB B KUBOW MPUPOJE».

Tabmuuet u  cxembl: «llepuogmyeckas TaOnuIa XWMHYECKHX DJIEMEHTOBY,
«CTpoeHne MOJEKyNbl BOAbD», «buocuHTe3 Oenmka», «CTpoeHHWE MOJEKYNBl OeKay,
«Ctpoenne Pepmenta», «HykneumnoBbie kuciorsl. JHK», «CtpoeHue MoJeKyibl
AT®», «CtpoeHuEe -HYKapUOTHUYECKOW KIETKH», «CTpOEHUE IKUBOTHOU KIETKUY,
«CTpoeHHEe pacTUTENbHOW KIETKW», «CTpoeHuEe MNPOKAPUOTHUECKON  KIETKWY,
«CTpoeHue sizipa KIETKH», «YTIIEBObDY, «JIUIUIbD.



O6opynoBaHue: CBETOBOM MHUKPOCKON, 0OOOpydOBaHUE Uil MPOBEACHUS
HaOJIOJICHUM, U3MEpPEHU, HKCHEPUMEHTOB, MHUKPOIpENnapaThl  pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEpPUATBHBIX KJIETOK.

JlabopaTopHbIe M IpaKTHYeCKHe padoThbI:

Jlaboparopnas padota Ne 1. «/3yueHue kaTaqauTHUeCKOM aKTUBHOCTU (DEPMEHTOB
(Ha mpuUMepe aMuiIa3bl UK KaTaias3bl)y.

Jlaboparopnas pabota Ne 2. «M3yueHne CTpOCHUS KIETOK PaCTEHUMN, JKUBOTHBIX U
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnapaTax U UX OMUCAHUE.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

O6mMen BemiecTB, win MeTabonu3M. AccuMuisinus (TUtlacTUYECKUit oOMeH) u
TUCCUMWIISIIUSL  (PHEpreTuueckuid oOMeH) — JIB€ CTOPOHBI E€IWHOIO Mpolecca
Merabonu3Ma. Poib 3aKOHOB COXpaHEHUS BEIIECTB M DSHEPrud B TOHUMAaHUU
MeTaboIn3Ma.

Tuner oOMeHa BemiecTB: aBTOTpOdHBIA U TeTepoTpodHbIi. Ponb pepmeHTOB B
oOMeHe BeIeCTB M MPEBPAIICHUN YHEPTUU B KIIETKE.

®dotocunte3. CBeToBasi U TeMHOBas ¢a3pl PorocuHTe3a. Peakiuu doTocuHTE3A.
OddexTuBHOCTH hoTOCHMHTE3a. 3HAUCHUE (OTOCUHTE3a JIJIs )KU3HH Ha 3emiie. BiausiHue
yCJIOBUHM cpeabl Ha (POTOCHHTE3 M CHOCOOBI TMOBBIMIEHUS] €r0 MPOJYKTHBHOCTH Y
KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHUHTE3Upylole OakTepuu. 3HAYe€HHWE XEMOCHHTE3a IS
KU3HU Ha 3eMIIe.

OHepretuueckuii oOMeH B KkieTke. PaciienyieHue BemiecTB, BBIIEIECHUE U
aKKyMYJIMpPOBAHHUE SHEPIHMHM B KJIETKE. DTalbl 3HEPreTHYeckoro oOmena. [ nukonus.
bpoxenune u ero Buabl. KHUCIOpOAHOE OKHCIEHHE, WIH KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopmmrpoBanue. IPGHEeKTUBHOCTH SJHEPreTHUECKOro oOMeHa.

Peakiniuu matpuunoro cunrtesa. I'enerndeckas napopmanus u JJHK. Peanuzarus
IreHEeTHYeCKOW WH(pOpMaluu B KIeTKe. ['eHeTHYeCKWid KOJ U €ero CBOMCTBA.
Tpanckpunmmst — matpuusblii cuate3 PHK. Tpancnsuusa — 6uocunrtes3 Oenka. DTarbl
tpancisanuu. KogupoBanre aMuHOKUCIOT. Postb pubocoM B OnocuHTe3e Oeka.

Hexnerounsie (opmel xu3nu — Bupychl. Hctopus otkpeitusi BupycoB (/. U.
NBanoBckwuit). OCOOCHHOCTH CTPOCHUS U KU3HEHHOTO ITUKJIa BUPYCOB. bakTepuodarmu.
bosiesHn pacrteHwuii, KUBOTHBIX M YEJOBEKA, BbI3BIBAEMBbIE BHUpycaMu. Bupyc
ummyHoeduiuTa yenoBeka (BUY) — Bo30ynurens CIINa. O6paTtHast TpaHCKPUTIIIHS,
peBepTasza u uHTerpasa. [Ipodumaktuka pacpocTpaHeHUsI BUPYCHBIX 3a00JICBaHUM.

JdeMoHCcTpanum:

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

Tabmumer m  cxembl: «Tumel muTaHus», «Metabomusm», «MHUTOXOHAPHS,
«OHepreTudeckuit ooMeH», «Xmoportact», «®Dotocunted», «Ctpoenne JIHK»,
«Ctpoenne u (QyHKIMOHUpPOBaHHE TeHa», «CuHTe3 Oenka», «[ eHEeTHYEeCKUU KOI»,



«Bupyce», «bakrepuodarn», «CtpoeHue u xKu3HeHHbI wnuka Bupyca CIIN/a,
6akrepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yasoenue JHK wu  Tpanckpunmms»,
«buocuntes 6enkay, «CTpoeHue KIeTKU», MoJenb cTpykTypsl JITHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAIbHOE Pa3BUTHE OPTraHU3MOB.

Kierounslii 1wk, Wik KWU3HEHHBIM 1K KIeTku. MHTepdasza u  MuTO3.
[Iporieccel, mportekaromue B uHTepdaze. Perumkanus — peakiuss MaTpUYHOTO CHHTE3a
JHK. Ctpoenue xpoMocoM. XpOMOCOMHBIM HaObOp — KapuoTull. JluniaoujHelili u
rarylOUIHBIA ~ XPOMOCOMHBIE  HaOopbl. XpomaTuibl. [luTomormdeckue OCHOBBI
Pa3MHOKEHUS U UHAUBUAYAIIBHOTO Pa3BUTHSI OPTaHU3MOB.

JHenenne kietku — Muto3. Ctaguu mutosa. [Ipoiecchl, mpoucxoasue Ha pa3HbIX
CTaIUSAX MUTO3a. bHOTOTHYECKHIT CMBICT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKUA — aroITo3.

dopMbl pa3MHOXKEHUS OPraHU3MOB: Oecrosioe W MmojoBoe. Buasl Oecrmosioro
Pa3MHOKEHUSI:  JICJICHUE  HAJABOE, IIOYKOBAHWE OJHO- U  MHOTOKJIETOYHBIX,
CIOpo0oOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKEHHE. VICKYyCCTBEHHOE KJIOHUPOBAHUE
OpraHu3MOB, €r0 3HAYEHUE NI CEJIEKIIUU.

[TomoBo€ pasMHOXKEHUE, €r0 OTIUYHUS OT OECIIOJIOTO.

Meito3. Craguum wmeiio3za. Ilporecchl, npoucxoidiue Ha CTaausx Meio3sa.
IToBenenne xpomocom B Meio3e. Kpoccunrosep. buosiornyeckuii CMbICI U 3HAYCHUE
Meno3a.

["ameTorenes — mporecc o0pa3oBaHus MOJOBBIX KJIETOK Y >KHMBOTHBIX. [lojoBbIE
JKeJe3bl: CEMEHHUKH U sIMYHUKU. OOpa3oBaHuEe M pPa3BUTHE MOJOBBIX KJIETOK — raMer
(cmepmaro3ous, SUIEKIETKA) — CIepMaToreHe3 U oBorene3. OCOOEHHOCTH CTPOCHHS
AUIEKIETOK U criepMaTto3onaoB. Omnonorsopenue. [lapreHorenes.

WuauBuayanbHoe — pa3Butue  (OHTOreHe3).  OMOpHOHAIbHOE  pa3BUTHE
(omOpuorene3). Otambl SMOPHOHAIBHOTO PAa3BUTHUS Y TMO3BOHOYHBIX IKUBOTHBIX:
IpoOsieHre, racTpyisusi, opraHoreHe3. IllocTomMOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO PA3BUTHS: TIPSIMOE, HEMpIMoe (JTMIMHOYHOE). BriusHue cpensl Ha
pa3BHUTHE OPTaHU3MOB, (PAaKTOPHI, CIOCOOHBIE BHI3BIBATH BPOKAEHHBIC YPOACTBA.

Poct u pa3Butne pacrennii. OHTOreHe3 IIBETKOBOI'O PACTEHHUSI: CTPOEHHUE CEMEHH,
CTaJluH PA3BUTHSL.

JdeMoHCcTpanum:

Tabmuubt u  cxembl: «DoOpMbl  pa3MHOXEHUSI OpPraHU3MOB», «JlBolHOE
OIUIOJIOTBOPEHUE Y LBETKOBBIX PAaCTEHUI», «BereraTuBHOE pa3sMHOKEHUE PACTCHUI»,
«/lenenue knetku O0akTepuit», « CTpOCHUE MOJIOBBIX KIETOK», «CTPOCHUE XPOMOCOMBI»,
«Kitetounbiid mukn», «Pemmkanus [JHK», «Mutosy, «Meio3y», «IIpssmoe u Henpsimoe
pasButrue», «l'ameTroreHe3 y MIIEKONUTAIONIMX W 4YEeJI0BEeKa», «OCHOBHBIE CTaauuU
OHTOTE€HE3a.



O6opynoBaHue: MHKPOCKOT, MHKPOTIIPENapaThbl «CriepmMaTo30U1bl
MJICKOIIUTAIOLIETO», «SlileKkneTka Milekonurarwmero», «Kapuoknnes B KieTkax
KOpEIIKa JIyKa», MarHuTHAas MoJelb-anmukanus «/lemenue knetkmw», monens JIHK,
Mo/ielib MeTa(azHOl XPOMOCOMBI.

JlaGopaTopHble 1 MPaAKTUYECKHE PA0OTHI:

Jlaboparopnas pabora Ne 3. «HabGmogenue MuTO3a B KJIETKAX KOHYMKA KOpPEIIKa
JlyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopnas pabota Ne 4. «M3yueHune CTpoeHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHUKpOTIpenapaTax».

Tema 6. HacsieACTBEHHOCTh U MI3MEHYNBOCTH OPraHMU3MOB.

IIpenmeT u 3amaun reHeTuku. Mctopus pa3BUTHS T€HETHKHU. PoJib LIUTONOTUM U
AMOPHOJIOTUU B CTAHOBJICHUU T€HETUKHU. BKi1ag poCcCUUCKUX U 3apyOEKHBIX YUEHBIX B
pa3BUTHE TEHETUKH. MeTOoJbl TeHEeTHKU (THOPUIOIOTUYECKUM, IUTOT€HETUUYECKUN,
MOJICKYJISIpHO-TeHeTUUeCKui). OCHOBHBIC T'€HETUYeCKHue TOHATHA. [ eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaXx CKpPEIIMBaHUM.

3aKOHOMEPHOCTH HAacCJEJOBaHUSl TMPU3HAKOB, ycTaHOBIEeHHbIE [. Menaenem.
MonorubpuHoe CKpenMBaHue. 3aK0H €IMHO0-00pa3us THOPHUIOB MEPBOTO MOKOJICHUS.
[IpaBuno 1oMUHUPOBAaHUS. 3aKOH PaCLICIUICHUSI TPU3HAKOB. [ 'MMOTE3a YUCTOTHI ramer.
[TonHOE ¥ HEMOJIHOE TOMUHUPOBAHHUE.

JluruOpuaHoe cKpenuBaHue. 3aKOH HE3aBUCMMOIO HACJEIOBaHUS IPU3HAKOB.
[MuTorenernyeckue  OCHOBBI ~ AUTHMOPUAHOIO  CKpEUIMBaHUA.  AHaIM3UpPYIOIee
ckpemBanue. lcnosb30BaHNE AHAIM3UPYIOLWIETO0 CKPEIIMBAaHUS [JIs1 ONpPEIEIICHHUS
reHOTHUIIa 0COOH.

CueruieHHOE HacieaoBaHue Tpu3HakoB. Pabora T. Moprana mo cCIEIICHHOMY
HaCJIEJ0BaHUIO reHoB. HapylieHune clernieHust FreHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOoMOCOMHAas TEOPUS HACIECACTBEHHOCTH. [ eHETUUECKUE KaPTHI.

I'enetuka mnona. XpOMOCOMHOE ONpPEAEIICHHE I0da. AYTOCOMBI M IOJOBBIE
XpOMOCOMBI. I'OoMorameTHele W TreTeporaMeTrHble oOpraHusmel. Hacnemosanue
[IPU3HAKOB, CLEIJIEHHBIX C MTOJIOM.

N3menunBoCTh. BHIbl M3MEHUMBOCTH: HEHACJEACTBEHHAs M HACJEICTBEHHAS.
Ponb cpenpl B HEeHACIEICTBEHHON U3MEHYMBOCTH. XapaKTEPUCTHUKA MOTUDHUKAITMOHHOM
W3MEHUYMBOCTH. BapuanuoHHBIA psAx W BapualMoHHAas KpuBas. Hopma peakiuun
npu3zHaka. KonudecTBeHHbIE W KAayeCTBEHHbIE MPU3HAKM U HMX HOPMa pPEaKIUU.
CaoiicTBa MOJU(PUKALIMIOHHOW U3MEHUUBOCTH.

HacnenctBenHnasi, wWiaM  TeHOTHNMYECKas, W3MEHYMBOCTh. KoMOuWHaTHBHas
M3MEHYMBOCTh. Mel03 U MOJIOBOM MPOIeCC — OCHOBA KOMOWHATUBHON M3MEHUYHUBOCTH.
MyTanuonHass W3MEHYMBOCTh. Kiaccudukamuss MyTanuii: TE€HHBIE, XPOMOCOMHEIE,
reHoMHble. Yacrota u npuuuMHbl MyTanuid. Myrtarennsie  (akTopsl. 3aKoH
TOMOJIOTHYECKUX PAZIOB B HaclieACTBEeHHOM n3MeHunBoctu H. M. BaBuiosa.



BuesinepHast HaceICTBEHHOCTh U U3BMEHYMBOCTb.

I'enernka 4enoBeka. Kapuotun denoBeka. (OCHOBHBIE METOAbl TE€HETHUKHU
YyeJIOBEKA: TIeHEaJOrnYeCKUM, OJIM3HEIOBBIN, IIMTOICHETUYECKHH, OWOXMMHUYCCKHM,
MoJeKyIsipHO-TeHeTHUecKuil. COBpEeMEHHOE OMpe/IesIeHHe T€HOTUIA: MOJHOTEHOMHOE
CEKBEHUPOBAaHHWE, TIECHOTUNMPOBAHWE, B TOM uyucie ¢ nomouwbo [II[P-ananusa.
HacnmencrBennele  3a0o0jieBaHMS  4YeJIOBEKAa: TIeHHBIE  OOJie3HU, OOJIE3HH ¢
HACJIEJICTBEHHOM MPEeIPacIiONoKeHHOCThIO, XpPOMOCOMHBIE OoJie3HUu. CoMaTHYeCKue U
reHepaTuBHble MyTaluu. CTBOJIOBBbIC KJIETKU. [IpUHIUIIBI 30pOBOrO0 00pas3a >KU3HU,
JUArHOCTUKUA, TNPOQUIAKTUKM ¢ JICUCHUS] TEHETHYeCKuX Oosie3Heil. Menuko-

F€HETHYECKOE€  KOHCYJbTHUPOBAHME.  3HAYCHHE  MEAUIMHCKOW  TE€HETUKU B
PEIOTBPAILICHUH U JICUCHUHN TeHETUUYECKUX 3a00JIeBaHUI YEeIOBEKA.
JdeMoHCcTpanum:

Iloptpersl: I'. Mennens, T. Mopran, I'. ne ®@pusz, C. C. YerBepukon, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabmunpl 1 cxembl: «MOHOTHOPHAHOE CKPEIIMBAHUE U €ro IMTOTeHEeTUYeCKas
OCHOBa», «3aKOH paCIICIUICHUS U €ro I[UTOT€HETHYECKas OCHOBA», «3aKOH YHUCTOTHI
ramer», «JlurubpuaHoe ckpemmBanue», «lluTomorndeckne OCHOBBI JUTHOPHUIHOTO
CKpemuBaHus», «Meno3», «B3auMoaenucTBUE AJUICNbHBIX TE€HOBY», «l'eHeTnueckue
KapThl pPAaCTEHWl, >XMUBOTHBIX W YeEJIOBEKa», «l eHeTHka moya», «3aKOHOMEPHOCTH
HACJIEJOBaHUs, CLEIUICHHOTO C MOJIoM», «KapuoTumnel yenoBeKa U JKUBOTHBIX», «Buabl
U3MEHUMBOCTHY, «MoaudukalmonHas u3MeHYMBOCThY, «HacnemoBanue pesyc-
dakropa», «I'eHeTuka rpymi KpoBu», «MyTallmoHHasi ”3MEHUYHUBOCTHY.

O6opynoBanue:  MoJeiau-anIuIMKauu  «MOHOTHOPUIHOE  CKpEIMBAHUE,
«Henomnoe  momuHupoBanme»,  «Jlurmbpumnoe  ckpemmBanue», «llepekpéct
XpOMOCOM», MHKPOCKOII M MHUKporpenapar «Jlpo3oduma» (Hopma, MyTaruu (HOpMsI
KPBUIbEB U OKPACKH Tea), repoapuii «I opox mMoCeBHONY.

JlaGopaTopHble M MPaAKTUYECKHE PAOOTHI:

JlabopatopHast pabota Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO U
TUTHOPUIHOTO CKPEIIMBAHUS Y APO30(UITBI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparoprass pabora Ne 6. «M3ydeHne MoaM(PUKAIIMOHHON HN3MEHYMBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOI.

JlabopatopHast pab6ora No 7. «AHanu3 MyTanmumid y Apo30duiIbl Ha TOTOBBIX
MHKpOIIPENapaTax».

[Ipaktrueckas padota Ne 2. «CocraBiieHHE U aHAIU3 POJOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenekuusi opranusMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U Ipoliecc. 3apoxkKACHUE CEIEKIIUU U JOMECTUKAIUs. Y YeHue
H. 1. BaBuiioBa o0 1ieHTpax MPOUCXOXKACHUS U MHOTO0Opa3usl KyJIbTYpPHBIX pPacTCHUHU.
[{eHTpbl NPOUCXOKICHUS TOMAIITHUX )KUBOTHBIX. COpPT, NOPOJa, IITAMM.



CoBpeMeHHBIE METOJbl CEJIEKIIMU. MaccoBbli M WHAMBUIAYAJIbHBIA OTOOpPHI B
CEJEKIIMM pacTeHU U KUBOTHBIX. OIeHKa JSKCcTeppepa. bIuM3KopoIcTBEHHOE
cKkpemuBanue — MHOpuAUHT. Yucras nmuHusa. CKpeluMBaHue YMCTHIX JIMHUK. ['eTeposuc,
win rubpuaHas cuna. HepoacTBeHHoe cKpemuBaHue — ayrOpuauHr. OtnanéHHas
rubpuauzanus u e€ ycnexu. VICKycCTBEHHBI MyTareHe3 M MOJIyYEHHUE IMOJIMUILIOUIOB.
JIOCTH>KEHUS CENEKIIUU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus Kak oOTpacib IPOU3BOJACTBA. [€HHAas WHKEHEPHs. OTalbl
co3aanus pexkomounantHor JIHK u Tpancrennsix opranuzMoB. Kiierounas unxeHepus.
Kierounbsie KynbTypbl. MUKpPOKIOHAIBHOE pa3MHOKEHUE pacTeHuil. KiioHupoBaHue
BBICOKOIIPOYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX OpPraHW3MOB. OKOJIOTMYECKHUE U
strudeckue npodsembl. MO — reHeTuecku MOIU(DUIIMPOBAHHBIE OPTAHU3MBI.

JlemoHcTpanuu:

IToptpetsl: H. 1. BaBunos, 1. B. Muuypumn, I'. /1. Kapneuenko, M. ®@. NBaHOB.

Tabmuupt u cxembl: kKapTa «LleHTppl NPOMCXOXKAECHHS U MHOrooOpasus
KyJIbTYPHBIX pacTeHuid», «llopoapl AOMamIHUX KUBOTHBIX», «CopTa KyJIbTYypHBIX
pacrenuity, «OtnanénHas rubpuausaius», «Paborel akamemuka M. @. VBanoBay,
«Ilomumnongusi», «OOBEKTHl  OWOTEeXHONOTHH»,  «KIeTouHble  KynbTYpel H
KJIOHUpOBaHue», «KKOHCTpyupoBaHUE U NIEPEHOC TEHOB, XPOMOCOMY.

ObopyznoBaHue: MyJsKH IJIOJOB U KOPHEIJIOAOB JIUKHUX (OPM M KyJIbTYPHBIX
COPTOB pacTeHul, repdapuil «CenbCKoX0391CTBEHHbIE PACTEHUS.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

Okckypenss «OCHOBHBIE METO/IBI M JOCTUKEHHUS CEIEKIUN PACTEHUN U KUBOTHBIX
(Ha CEeJEeKIMOHHYIO CTAHILIMIO, MJIEMEHHYI0 (pepMy, COPTOMCIBITATENbHBIA Yy4acTOK, B
TEIUINYHOE X031UCTBO, JIAOOPATOPHIO arpOYHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KIJACC

Tema 1. JBoIIOLIHOHHAA OHOJIOTHS.

[IpeanochUiKu BO3SHUKHOBEHHUS YBOIOLMOHHONW TEOPUHU. DBOIIOLMOHHAS TEOPUS U
e€ mecto B Oumonoruu. BnusHue HBONIONMOHHONW TEOpUM HA PA3BUTHE OMOJOTUU U
IpYrUuX HayK.

CeugerensctBa  3BodtOUMH.  [lameoHTONIOrMYECKHE:  MOCIEAOBATEIBHOCTD
MOSIBJICHUS BUJOB B  MAJCOHTOJOTHYECKON  JIETOMHUCH, TEpPeXOaHble  (OPMEI.
buoreorpaduueckue: cxoacTBo u paznmuuue GayH u Gaop MaTEPUKOB H OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJCTBA H  PA3JU4ds HAMOPHOHOB PA3HBIX BHJIOB
MO3BOHOYHBIX.  CpaBHUTENbHO-aHATOMUYECKHUE:  TOMOJIOTUYHBIE,  AHAJIOTUYHbIE,
pyIUMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHUE: CXOJICTBO
MEXaHW3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX MyTe Yy Bcex
OpPraHu3MOB.



OpomonnonHas teopus Y. JlapBuna. [Ipeanocbuiku BO3HUKHOBEHUS TapBUHU3MA.
JIBMOKyIiMe CHJIbI 3BOJIOUMHM BUJOB MO J[apBHHY (M30BITOYHOE pPA3MHOXKEHHE MPHU
OFPaHUYECHHOCTH  PECYpCOB,  HEONpeleNéHHas  U3MEHUYMBOCTh, Ooprba  3a
CYILIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Boonnn (CTI) u e€ OCHOBHBIE MOJIOKEHUS.

MukposBomonus. [Tonynsnus kak eIMHUIA BUIA U 3BOJIIOLIUH.

JIBrmokymume cuibl ((pakTopbl) HSBOJIIONUU BHIOB B MpHUpoAe. MyTaluOHHBIH
npolecc U KOMOMHATUBHAA W3MEHUYMBOCTH. [lonmyNslMOHHbBIE BOJHBI U JIpei( T'€HOB.
N3onsums u Murpanusi.

EctecTBeHHblii 0oTOOp — HampaBisiomuid  ¢akrop dBodouUd.  DoOpMBI
€CTECTBEHHOT'0 0TOOpA.

[IprcnocoONeHHOCTh  OPraHu3MOB  KakK  pe3yibTaT d3BoJionuu. [lpumepsr
OpUCTIOCOOJIEHUI Y OPTraHu3MOB. ApOoMOP(O3bl U UNO-aIaNITALIUH.

Bun u Bugoo6paszosanue. Kpurepuu Buga. OcHoBHBIE (OpPMBI BUI000PA3OBAHUS:
reorpagpuiyeckoe, 3KOJIOTHYECKOE.

MakpooaBomtonusi.  Dopmbl  3BoMIONMU:  (UIETHYECKAas,  JUBEPreHTHas,
KOHBEPTeHTHasl, mapasuienbHas. HeobpaTuMocTh IBOIIOIMY.

[IpoucxoxkaeHne OT HeCHEeUUaIu3UpOBAHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTUBHAs paguanus.

JdeMoHcTpanum:

[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, U. Hapsun, B. O. Kosanesckuii, K. M.
bap, 3. I'ekkenb, ®. Mromnep, A. H. CeBepiios.

Tabnuupsl 1 cxembl: «Pa3BuTHe OpraHuyeckoro mMupa Ha 3emuie», «3apoJbIlin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Dopmbl 00pbObI 3a CyIIECTBOBaHHUE,
«EctecTBeHHBIN 0TOOP», «MHOTOOOpa3ue COPTOB pacTeHHi», «MHOTro0oOpa3ue mopo
KUBOTHBIXY», «llomymsiuny», «MyTallMOHHAsE U3MEHYHBOCTHY, «ApomMopdo3bD»,
«nnoananrarmuny, «O0mas aereHepanus», «/(Bwkyiue cuibl 3Boironuny, «Kapra-
cxema wmapmpyta nyremectsus Y. Jlapsunay», «boprba 3a cyliecTBoBaHHUEY,
«IIpucnocobaeHHOCTH OpraHU3MOB), «['eorpaguyeckoe BUJ000pa30BaHUEY,
«DKOJIOTUYECKOE BUO00PA30BAHUEY.

ObopynoBaHue: KOJJIEKIUS HACEKOMBIX C pPa3jIMYHBIMHU THIIAMH OKpPacKH, Habop
IUIOJOB M CeMsH, KouleKuus «IIpuMepsl 3alUTHBIX NPHUCIIOCOOJIEHHNA y KUBOTHBIXY,
Monenb «OCHOBHBIE HAamNpaBiICHHUS OJBOJIOLUUUY», 00bEMHas wmojaenb «CTpoeHue
T'OJIOBHOT'O MO3Ta MO3BOHOYHBIX).

buoreorpadpuueckas kapta mupa, KojuieKuus «PopMbl COXpPaHHOCTH UCKOTIaeMbIX
KMBOTHBIX M PACTCHUI», MoJenb anmukauus «llepekpéct XpomMocom», BIIAXKHBIE
npenaparel  «Pa3zButne Hacekomoro», «Pa3BUTHE JIATYLIIKW», MHUKpOIpenapar
«dpo3oduna» (Hopma, myTanuu GOpMbI KPbLUILEB U OKPACKH Teja).

JlaGopaTopHble U MPpaKTHYECKHUE PA0OTHI:



Jlaboparopnasi pabora Ne 1. «CpaBHeHuHe BHAOB 1O MOPGOJIOTUYECKOMY
KPUTEPUION.

Jlaboparopnast pabora Ne 2. «Omnucanue NTpUCIOCOOJEHHOCTH OpraHu3Ma U e
OTHOCHUTEIJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KM3HHM HA 3eMuie.

JloHay4dHbIE TPENCTABICHUS O 3apOXKACHUU JKU3HU. HaydHble rumoressl
BO3HUKHOBEHUS KM3HM HA 3emJiie: aOMOreHe3 U MaHcrepMus. XUMHUYECKasi BOJIOLIMS.
AOGUOTECHHBIM CUHTE3 OpPTraHUYECKUX BEILIECTB u3 HEOPraHUYECKHUX.
OKCIEpUMEHTAIBHOE TMOJATBEPKICHUE XUMUYECKOW 3BOJONMU. HauanpHble >3Tamsl
ouonornyeckoil sBomounu. ['mmoreza PHK-mupa. ®opmupoBanue meMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHME MPOTOKIETKU. IlepBble KIETKM © HX 3BOJIOLMSL.
DopMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pasutne xu3Hu Ha 3emsie mo 3paMm M nepuojgaMm. Karapxeil. Apxelickas u
npotepo3orickas dpbl. [lameosolickas spa u €€ mepuobl: KeMOPUNUCKUN, OPJIOBUKCKUH,
CUJIyPUNCKUH, IEBOHCKUIM, KAMEHHOYT OJIbHBIN, IEPMCKU.

Me3o3o0Kickas 3pa v €€ NepUobl: TPUACOBBIN, FOPCKUH, MEJTOBOM.

Kaiino3oiickast spa u €€ nepuo/ibl: NajJeoreHOBbIM, HEOTE€HOBBIN, AHTPOTIOTEHOBBIM.

XapaKkTepUCTUKAa KIUMara M TE€OJIOTMYECKUX MporeccoB. OCHOBHBIE ATalbl
ABOJIIOIIUHU PACTUTENBHOTO U )KMBOTHOTO MHpa. ApoMop(03bl y PACTEHUI U KUBOTHBIX.
[losiBieHMe, pacBET U BEIMUPAHHUE TPYII KUBBIX OPraHU3MOB.

Cuctema OpraHM4eckoro MHpa KaK OTpakeHHe SBOJONUU. (OCHOBHBIE
CUCTEMATHYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMSL YeJIOBEKAa. AHTPOMOJIOTHS KaK Hayka. Pa3BuTHe mpencTaBieHU O
IPOUCXOKAECHUU 4YeoBeKa. MeToabl u3yueHus: antponorese3a. CxoicTBa U pa3inyuus
YeJIOBEKa U KUBOTHBIX. CHCTEMATUYECKOE MOJ0KEHUE YEIIOBEKA.

JBuxyimue cuibl (pakTopsl) aHTpororenesa. HaciencTBeHHas M3MEHYMBOCTHh U
€CTeCTBeHHBIM 0TOOp. OOIIECTBEHHBI 00pa3 >KU3HHU, W3TOTOBJICHUE OPYIUU TpyHa,
MBIIIJICHUE, PEYD.

OCHOBHbBIE CTaMM W BETBU 3BOJIIOIUU YEIOBEKAa: aBCTPAIONUTEKH, UYUenoBek
yMenbld, YemoBek npsaMoxonsmnii, YenoBek HeaHAepTalbCKuM, UenoBEeK pa3yMHBIM.
Haxonku mckomaemMbIX OCTaTKOB, BpEeMs CYIIECTBOBaHHUA, 00JIACTh PACIIPOCTPAHCHHS,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHSL.

Yenosedyeckne pacbl. OCHOBHBIE OOJBIITNE Pachl: €BPOINECOUAHAS (€Bpa3HiicKas),
HErpo-aBCTpaJIONJHAs (SPKBAaTOpHaibHAsA), MOHIOJIOMAHAS (a3MaTCKO-aMEpUKaHCKas).
YepTel NpHUCIIOCOOJEHHOCTH MPEACTABUTENIEH YEJIOBEUYECKUX pac K  YCIOBHUAM
cymiectBoBaHus. EquHcTBO yenoseueckux pac. Kputuka pacusma.

JdeMoHCcTpanum:

[Toptpetsr: ®@. Penu, JI. [lactep, A. W. Onapun, C. Munnep, I'. IOpu, Y. {apBun.



Tabmuuel u cxeMmbl: «Bo3nmkHoBeHue CoaHeYHOM CHCTEMEI», «Pa3Butne
opraHuyeckoro  Mmupa»,  «PactutenbHas  KileTka», <« KUBOTHas  KJIETKay,
«IIpokapuotnueckas kieTka», «COBpEeMEHHas CHCTeMa OpPraHUYeCcKOro MHPaAY,
«CpaBHEHUE aHATOMUYECKUX YEPT CTPOEHHUS YETIOBEKA U YEIOBEKOOOPa3HbIX 00€3bsH»,
«OCHOBHbBIE MECTa MAaJCOHTOJOIMYECKUX HAXOJO0K MPEIKOB COBPEMEHHOTO YEIIOBEKa»,
«/lpesBHeinmme srogm», «/peBHue mronu», «llepBble  COBpEMEHHBIE  JIIOAW,
«YenoBeueckue pacoi».

O6opynoBanue: Myssiku «IIpoucxoxkaeHue denoBeka» (OIOCTHI aBCTPaJIONUTEKA,
MUTEKAHTPOIIa, HEeaH/IepTajablla, KPOMAaHBOHIIA), CICMKU WIM U300paKeHUs] KaMEHHBIX
opynuii  mepBOOBITHOTO  yenoBeka  (KaMHHU-YONIEephl,  pyoOwmsa,  ckpebia),
reoxXpoHoyioruyeckas Tal0nauna, KoJulekiuusi «@POpMbl COXPAHHOCTH HCKOIMAEMbIX
KUBOTHBIX M PAaCTCHUI.

JlaGopaTopHble 1 MPAKTHYECKHE PA0OTHI:

[Ipaktuueckas pabora No 1. «M3yueHue HCKOMAEMBIX OCTATKOB PACTEHUNA H
KUBOTHBIX B KOJUICKITASIX).

OKcKypeus «OBOJIOLUS OpPraHUYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-
HAYYHBIN WM KpaeBeIueCKUil My3ei).

Tema 3. Oprann3mMbl 4 OKpY:KaIinas cpeaa.

DKoJIoTHsl KaK Hayka. 3aJadyd W pa3feibl AKOJIOruh. MeToAbl 3KOJIOTHYECKUX
UCCJIEA0BAaHUN. DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOWTaHHMS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3/AYIIHAs, IIOYBEHHAs,
BHYTPUOpPraHW3MEHHAs.

Okonornueckue  Qakropsl. Knaccudukanusa  skojmoruyeckux  (HakTopoB:
adMoTHYECKHEe, OMOTHYECKHE U aHTPONOTeHHBIE. [[elicTBUe 3KOIOrHYecKuX (PakTopoB
HA OpPraHu3MBbl.

AbGuotnueckne (QakTOphl: CBET, TEMIEpaTypa, BIWKHOCTb. {DOTOMEPHOIU3M.
[Tpucrnoco6yieHnss OpraHu3MoOB K JASHCTBHIO abnoTHYecKuX (akTopoB. buonornueckue
PUTMBI.

buotnyeckue Qaxropel. Bumbl OMoTHUYECKMX B3aUMOJCHCTBUN: KOHKYPEHIIHS,
XUIHUYECTBO, CUMOMO3 u ero Qopmer. [lapazutusm, Koomepaius, MyTyalu3M,
KOMMEHCANIM3M  (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M, HEHUTPaIU3M.
3HaueHne OMOTHYECKMX B3aUMOACHCTBUN JUIsl CYHIECTBOBAHUS OPTaHU3MOB B
MIPUPOJIHBIX COOOIECTBAX.

DKOJIOTMYECKHUE XapaKTEPUCTUKH MOMYsiiii. OCHOBHBIE TOKA3aTEIU MOMYJISIIIUN
YUCJIEHHOCTD, MJIOTHOCTh, POXKIAAEMOCTh, CMEPTHOCTb, MPUPOCT, MUrpanus. JluHaMmuka
YUCJICHHOCTH MOMYJIALNYU U €€ PeryJsiusl.

JdeMoHCcTpanum:

[Toptpetsr: A. I'ymOoasar, K. @. Pynwe, O. ['ekkerns.



Tabmuubslt u cxembl: kapta «lIpupomubie 30HBI 3emuu», «Cpenbl 0oOUTaHUS
opranu3mMoBy»,  «®otonepuonuzmy», «llomynsuun», «3aKOHOMEPHOCTH  pOCTa
YUCJICHHOCTHU NONYyIAiuu uHdy3opun-tydenskuy, «lluniesrbie nenm.

JlabopaTopHbIe M IpaKTHYeCKHe padoThbI:

Jlaboparopnasi pab6ora Ne 3. «Mopdosiorndeckue OCOOCHHOCTH PACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

JlaGoparopnast pabora Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE UYEPEHKOB
KoJieycay.

[Tpaktuueckass pabora No 2. «Ilomcuér MmIOTHOCTH TOMYJSIUNA Pa3HBIX BUJIOB
pacTeHuin».

Tema 4. Coo011ecTBa U IKOJIOTHYECKHE CUCTEMBI.

CoobmiecTBO0 opranu3mMoB — OuonieHo3. CTpykTypsl OHOIIEHO3a: BHJIOBas,
IpoCTpaHCTBeHHAas, Tpoduueckas (nuieBas). Bunbi-qromunanTel. CBsI3U B OMOIIEHO3E.

Okonorudyeckue cucteMbl  (dkocuctembl). [lonarne 00 dsKocucTteMe W
ouoreorienoze.  DYHKIMOHAIBHBIE  KOMIIOHEHTHI ~ DKOCHUCTEMBI:  IPOJYIEHTHI,
KOHCYMEHTBI, PEAYyLEeHThl. KpyroBopoT BemIECTB W TOTOK JHEPIHMM B IKOCHUCTEME.
Tpodudeckue (mumieBbie) YpoBHU dKOCHUCTeMBI. [lumeBbie 1ienu u cet. OCHOBHBIC
MOKa3aTeM JIKOCHUCTEMBI: Ouomacca, TMNPOAYKIUA. OKOJOTHUYECKHE MHUPAMUJIBI:
NOPOAYKIUU, YHUCIEHHOCTH, Ouomaccel. (CBOHCTBA JKOCHCTEM: YCTOWYUBOCTD,
camoperymsinus, pazputue. CyKieccusl.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOWHOTO HIIU
MIMPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOTeHHBIE HKOCUCTEMBI. ATPOIKOCUCTEMBI. YpbOoskocucTeMsl.
buonoruyeckoe u X034MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM B YPOOIKOCUCTEM.

buopasnooOpaszue kak Qakrtop ycroWumBocTH dKocucteM. CoxpaHeHue
OMOJOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

Yyenne B. U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB M CTPYKTypa
ouoceprr. Kuoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH Onochepsl Kak
rJI00aJIbHOM IKOCUCTEMBI. [[nHaMu4Yeckoe paBHOBECHE M 0OpaTHasl CBsI3b B Onocepe.

KpyroBopoTsl BemecTB u OWOT€OXMMHUYECKHE IUKIBI 3JIEMEHTOB (yriiepona,
a3zota). 30HabHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Omocdepe 3emiin. AHTPONOTCHHBIC W3MEHEHHs B Oumocdepe.
I'moGanbHBIE IKOTOTUYECKUE MPOOTIEMBI.

CocymecTBoBaHHE TPUPOABI U denoBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3us Kak
OCHOBa ycTtoiumBocTH OMocdepbl. OCHOBA PalMOHATBHOTO YIPABICHUS TPHUPOIHBIMA
pecypcamMu U UX HCTOIb30BaHue. JloCTKeHNs OMOJIOTHH B OXpaHa IPUPOJIBL.

JdemoHncTpanum:

[Toptpetsr: A. JIx. Tencau, B. H. Cykaués, B. U. Bepuaackuid.



Tabmuuel u cxembl: «lIumesble nenu», «buOLEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie  cooOmectBa», «llenmn nuTaHus», «OKOJOrMYECKass MNHUpPaAMUIAN,
«buocdepa m uenoBek», «IKocHCTEMA HIMPOKOIMCTBEHHOTO Jieca», «IDKOCUCTEMA
XBOMHOTO Jiecay, «bruoneHo3 BogoémMa», «ArponeHos», «lIpuMepHble aHTPONIOTEHHbIE
BO3JECUCTBUA Ha NPUPOAY», «BaxKHEHIIME HUCTOYHUKM 3arps3HEHUs BO3JAyXa U
IpyHTOBBIX BOa», «llouBa — BakHeWmas coctapisomas Ouocdepbr», «DakTopbl
nerpaganuu nousy, «IlapHukoBsiil 3P exT», «PaKTOPhl PaIHOAKTUBHOIO 3arpsA3HEHUS
ouochepr», «O6mas cTpykTypa 6uocheps», «PacnpocTpaHeHue Ku3Hu B Ouocheper,
«O30HO0BBIN 3kpaH Ouochepn», «Kpyrosopor yriepona B 6uochepe», «Kpyrosopor
a30Ta B IIPUPOLEY.

O6opynoBanue: Mojenb-anuiMKanus «Tunuunele OMOLIEHO3BD», TrepOapuit
«PactutenbHble cooOuiecTBa», KojuleKuuu «buoneno3», «Bpenurenn BaKHEHIINX
CEJIbCKOXO3AMCTBEHHBIX KYJIBTYp», repObapuuM M KOJUIEKIMM PACTEHHH MU >KUBOTHBIX,
[IPUHAUICKAIIME K Pa3HbIM DKOJIOIMYECKUM IpynmnaM OAHoro Buaa, KpacHas kHura
Poccuiickoit deaeparuu, n300pakeHuss OXpaHsIEMbIX BUJIOB PACTEHUM U )KUBOTHBIX.

INIJIAHUPYEMBIE PE3YJIBTATHBI

Cornacao ®I'OC COOQO, ycraHaBIMBaKOTCS TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOydJaromMMHUCS  TPOrpaMM  CpeIHero  oOmero  o0pa3oBaHMs:  JIMYHOCTHBIM,
METanpeIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBLIE PE3VJIbTATDBI

B cTpykType JIMYHOCTHBIX pE3yJbTaTOB OCBOEHHs Tmpeamera «buomorus»
BBIJICJICHBI CIICIYIOIINE COCTABIIAIONIME: OCO3HaHME OOYYAIOIIMMUCS POCCUKUCKOM
IPAXKIAHCKONM HUJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEJIbHOCTH H
CaMOOIIPECIICHNI0, HATMYMe MOTUBALIMM K OOyYeHHIO OWOJIOTHH, IICJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOECKIACHUU JIMYHOCTU HAa OCHOBE KIIIOYEBBIX IEHHOCTEH H
HUCTOPUYECKUX TPAIUIUN pa3BUTHUS OHMOJOTMYECKOTO 3HAHUS, TOTOBHOCTH U
CIIOCOOHOCTh OOYYAIONINXCS PYKOBOJCTBOBATHCS B CBOCH JCSTEIHHOCTH IIEHHOCTHO-
CMBICIIOBBIMH yCTAaHOBKaMH, MPHUCYIIUMHU CHCTEME OHMOJIOTHYECKOro 0Opa3oBaHMs,
HAJIM4YHUE DSKOJOTHYECKOTO MPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh II€IM U CTPOUTH
YKA3HCHHBIC TUUIaHBI.

JInyHOCTHBIE peE3yNbTaThl OCBOCHUS Ipeamera «bHOJIOTus» JOCTUTAKOTCS B
€IUHCTBE Y4YeOHOM M  BOCHUTATEIbHOM JIESITENBHOCTH B  COOTBETCTBUU C
TPAAULIMOHHBIMA POCCUMCKUMH COLUOKYJIBTYPHBIMU, HCTOPUYECKUMU H JyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSMH, TPUHSITHIMH B OOIIECTBE IMpaBWJIaMH U HOpPMaMu
MOBEJICHUSI W CIIOCOOCTBYIOT MpoliecCaM CaMOMNO3HAHHUS, CaMOBOCIUTAaHUS U
CaMOpAa3BUTHS, PA3BUTUS BHYTPEHHEW IMO3ULHM JUYHOCTH, MATPUOTU3MA, YBAXKEHHS K



3aKOHY M MPaBOMNOPAJKY, YEJIOBEKY TpyJa M CTapmieMy ITOKOJIEHWIO, B3aMMHOTO
yBaXEHMs, OEpPEKHOTO0 OTHONIICHUS K KYyJbTYPHOMY HAClCAUI0 W TPAAUIUSAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Poccuiickoin denepanuu, NpUPOAE U OKPYNKaAOLIEH
cpexe.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUSI y4eOHOro mnpeaMera «buomorus» mOmKHBI
oTpakaTb ~ T'OTOBHOCTb M  CIIOCOOHOCTb  OOYy4YalolIUMXCSl ~ PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTpPEHHEH TO3UIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHEHTALINH, MTO3UTHUBHBIX BHYTPEHHHUX yOEXKICHH, COOTBETCTBYIOIINX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCUHCKOr0 OOINECTBA, PaCHIMPEHUE KU3ZHEHHOTO OIbITa
U ONbITa JEATEIbHOCTH B IPOLECCE peaau3alid OCHOBHBIX  HaIlpaBICHUHN
BOCIIUTATEIbHOU ESATEBHOCTH, B TOM YHCJIE B YACTH:

1) rpazkIaHCKOT0 BOCITUTAHMS:

c(OpPMHUPOBAHHOCTh TPAKAAHCKOM MO3UIMU OOYYAIOMIErocss KaK aKTHUBHOTO H
OTBETCTBEHHOT'O YJIEHA POCCUHUCKOTO OOIIECTBa;

OCO3HAHHE CBOMX KOHCTHUTYLHOHHBIX MpaB M 00sI3aHHOCTEH, YBaKEHHE 3aKOHA U
MIPaBOIOPSAJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW IEATECILHOCTU TMPU CO3JIaHUHM YYEOHBIX
IIPOCKTOB, PEIICHUN YU4eOHBIX U MO3HABATEIbHBIX 3aJ1a4, BBITOJHECHUN OMOJIOTHYECKHUX
JKCIIEpPUMEHTOB;

CIIOCOOHOCTh OTPEIENSITh COOCTBEHHYIO IMO3UIIUIO MO OTHOIIEHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBIACHITH €€,

YMEHHE YYUTHIBATh B CBOUX JIEUCTBUAX HEOOXOAMMOCTb KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOIEH C pa3sHbIMU YOESXKICHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMH U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYIHHMYECTBY B MPOIECCE COBMECTHOTO BBITIOTHEHHUS YYEOHBIX,
[I03HABATEJIbHBIX U UCCIIEIOBATENBCKUX 3a7a4, YBAXKUTEIBHOTO OTHOLICHUS K MHEHUIO
OIIIMOHEHTOB TP OOCY>KJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOTO COJEPKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIbHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpPMHPOBAHHOCTh POCCHMCKOW TPaKJAHCKONW WIESHTUYHOCTH, NATPUOTHU3MA,
YBAXXEHHUS K CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH Iiepen PoamHON, ropaoctu 3a
CBOM KpaH, CBOW PoauHy, CBOM S3BIK W KyJIbTYypYy, IPOLIJIOE M HACTOSIIEE
MHOTOHaIlMOHAIBHOTr0 Hapoaa Poccnu;

LEHHOCTHOE OTHOUIEHHE K MPUPOJHOMY HACIEAUIO M NaMSITHUKAM MPHUPOJIBI,
JNOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBJICHUE U PAa3BUTHE
OMONOTHY, TIOHUMAaHUS 3HAYCHUS OMOJIOTMH B TIO3HAHWHU 3aKOHOB MPHUPOJIBI, B KU3HU
YeJIOBEKa U COBPEMEHHOT'0 00OIIECTBA;



uaeiHas yOeXIEHHOCTb, TOTOBHOCTh K CIyXeHHI0O M 3amure OtedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Yy;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUSA:

OCO3HAaHME JYXOBHBIX IEHHOCTEU POCCUMCKOI0O HApPO/a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO TTOBE/ICHNUS,

CIIOCOOHOCTh OIICHUBATh CUTYallUI0 W TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJUTENSIM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOT'O TMPHUHSATHS IIEHHOCTEH CEMEWHOW >KU3HU B COOTBETCTBHU C TPATULIUSIMU
HapozioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAsl OSCTETHKY ObITa, HAY4YHOTO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIICCTBEHHBIX OTHOIIICHUI;

MOHUMAHHUE SMOIIMOHAIBHOTO BO3JICUCTBUS )KUBOU MPUPOBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIPQXEHHWIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMJICHUE
IPOSIBJIATH Ka4€CTBA TBOPUYECKON JTUYHOCTH;

5) ¢u3nyeckoro BOCNHTAHUA, (POPMHPOBAHUS KYJIBTYPbl 3/10POBbSI U
3MOLHOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMAaHUE W pealn3alusi 3J0poBOro M 0e30macHoro odpasza KU3HH (370POBOE
NUTaHUe, COOJIIOJIEHNE THUTHMEHUYECKUX MPAaBWJI U HOPM, COaJaHCUPOBAHHBINA PEKUM
3aHATHH U OTIbIXa, pEryisipHas pu3ndecKas akTUBHOCThH), O€PEKHOT0, OTBETCTBEHHOIO
U KOMIIETEHTHOTO OTHOIIEHHS K COOCTBEHHOMY (DU3UYECKOMY U TCUXUYECKOMY
310POBBIO;

NOHUMAaHHE IIEHHOCTH MPABUI WHIAUBUIYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOTO
NOBEJEHUS B CUTYyaIUAX, YTPOKAIOLIUX 310POBBIO U )KU3HHU JIIO/IEH;

OCO3HAHHME TMIOCJIEACTBUM U HEMpHUATUS BPEAHBIX MNPUBBIYEK (ymoTpebiaeHus
aJIKOT0JIs1, HAPKOTUKOB, KypEeHUs );

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYA0JII00HE;

FOTOBHOCTh K AaKTHBHOM JIESITEJIBHOCTH TEXHOJOTHMYECKOM U  COLMAJIbHOU
HAIPaBJICHHOCTH, CIOCOOHOCTh WHHIIMHPOBATH, IUIAHUPOBATH U CaMOCTOSTEIHHO
BBITIOJIHAThH TAKYIO JEATEIbHOCTD;

WHTEpPEC K pasnuyHbiM chepaM TpodecCHOHANBHONW JESTEIHHOCTH, YMEHHUE
COBEpIaTh OCO3HAHHBIN BBIOOP Oynymier mpodeccuu u peann30BbIBaTH COOCTBECHHBIC
KU3HEHHBIE TUIaHbI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUN
BCEH JXU3HHU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS :



HKOJIOTMYECKH 11eJ1eC000pa3HOe OTHOIIEHHE K MPUPOJIE KaK UCTOYHHMKY >KU3HHU Ha
3emMJiie, OCHOBE €€ CyIIECTBOBAHMS;

MOBBILIEHUE  YPOBHS  SKOJOTMYECKOM  KYyJIbTYypbl: NPUOOpPETEHHE  OIbITa
IUTAHUPOBAHUS MOCTYIKOB M OLEHKH MX BO3MOXHBIX MOCIEACTBUU ISl OKPYKAIOIIEH
Cpelbl;

OCO3HAHHME TJ00aJBbHOrO XapaKTepa »SKOJOTMYECKUX NpodieM MU NyTed HX
pelIeHHUS;

CIIOCOOHOCTh MCIOJIB30BaTh MpUOOpETaeMble MPU U3YyYEHUU OUOJIOTHM 3HAHUS U
YMEHHS TIPU pelIeHUH Npo0JieM, CBSI3aHHBIX C PAallMOHAIBHBIM MPUPOIONOIB30BAHHEM
(cobmrogenne mpaBWil TOBEACHHS B MPUPOJIE, HANPaBICHHBIX Ha COXpPaHEHHE
paBHOBECHS B 9KOCUCTEMAX, OXPaHy BUJIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HENpUATHE NCUCTBUI, MPUHOCSIIUX Bpel OKpYKarouled MpUpOoIHOM
cpele, yMEHUE TMPOTHO3UPOBATh HEOIATONPUATHBIE 3KOJOTMUYECKHE MOCIECTBUS
npeANPUHUMAEMBIX JCHCTBUM U MPEIOTBpAIATh UX;

HAJIMYME Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUICHUS, AKOJOTMYECKON KYJIbTYpHI,
OTbITA JACSTENBHOCTH HKOJOTMYECKON HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
UMHU B TO3HABaTEIbHOW, KOMMYHMKATUBHOW M COLMAJIBLHOM MpPaKTHUKE, TOTOBHOCTH K
YYaCTHIO B MPAKTUYECKOM IEATETbHOCTH SKOJIOTUYECKON HANIPABICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKH U OOIECTBEHHOW MpPaKTUKH, OCHOBAHHOTO Ha JHaJiore KyJIbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHTATEIIbCKOM KYJIBTYpbl KakK CpEICTBa
B3aUMOJEHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHWe crenuuKd OMOJIOTMM KaKk HayKd, OCO3HaHUA €€ PO B
dbopMHUpPOBAaHUN  PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUM [EJIOCTHOTO
npecTaBieHuss 00 OKpYXKarolleM MHUpPE Kak O €JIHHCTBE MPUPOJIbI, YeJOBEKa U
oOmiecTBa, B TO3HAHWU TMPUPOAHBIX 3aKOHOMEPHOCTEM W peuieHuH mpodiieMm
COXPAaHEHUS IPUPOJTHOIO PAaBHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTH OMOJIOTMM JJIi COBPEMEHHON LMBUIM3AINH:
o0ecrieyeHuss HOBOTO YPOBHS Ppa3BUTHUSI MEAMLIMHBL, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX peIllaTh PECYpCHbIE MPOOJIEMbl Pa3BUTHS YEIOBEUECTBA,
MOMCKa TyTeH BbIXOAA M3 TJ00ANbHBIX 3KOJOTHUECKHX MpodieM M obecreueHus
Iepexosa K yCTOWYMBOMY PAa3BUTHIO, PAallMOHAIBHOMY HCIIOIB30BAaHUIO MPUPOIHBIX
pecypcoB U (POPMHPOBAHUIO HOBBIX CTaHAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUHU OMOJOTUYECKUX 3HAHWN B LIEJSX MOBBIIICHUS
oOmel KyJIbTyphl, €CTECTBEHHO-HAay4YHOW TpPaMOTHOCTH, KaK COCTaBHOW 4YacTH
(YHKIMOHAIBHOW TpaMOTHOCTH  oOydwaromuxcs, GOpMUPYyEeMOW TMpU H3YyYECHUH
OHOJIOTHH;



[IOHUMAHUE CYLIHOCTH METONOB IIO3HAHMSA, HCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH MCHOJb30BaTh MOJIyYaeMble 3HAHUS JJI1 aHaJIn3a U OObSICHEHUS
SBJICHUM OKPYKAIOLIEro MUpa U MNPOUCXOMAIIUMX B HEM WU3MEHEHUH, YMEHUE JEiaTh
000OCHOBaHHbBIE 3AKIIOYEHUS HAa OCHOBE HAy4YHBIX ()aKTOB M UMEIOLIUXCS JAHHBIX C
LIEJIBIO TTOJTyYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh  CAMOCTOSITEIbHO ~HCIONB30BaTh OWOJIOTMYECKUE 3HAHMUS s
penieHus NpoOyieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAHME ILEHHOCTH HAy4YHOW [JEITEIbHOCTH, TIOTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U UCCIIEA0BATEIBCKYIO AEATENbHOCTh MHANBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTB K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO00OPa30BaHUIO,
K aKTUBHOMY TNOJIYY€HHUIO HOBBIX 3HAHUH MO OMOJIOTMH B COOTBETCTBUH C KU3HEHHBIMU
MOTPEOHOCTSIMH.

METAITPEAMETHBIE PE3VJIbTATHI

MeranpeIMeTHBIE PE3yJbTaThl OCBOCHHS Yy4eOHOro mnpeamera «buomorusy»
BKIIFOYAIOT: 3HAYUMbIe 11 (OPMUPOBAHHMS  MHUPOBO33PCHHS  OOYYArOIIMXCS
MEXTUCIMIUIMHAPHBIC  (MEXIPEIMETHBIC) OOIICHAYYHBIC TIOHATHS, OTpPaKaloIIne
[EJIOCTHOCTh ~HAYYHOM KapTUHBI MHpa U CHeuu@uKy METOIOB MO3HaHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, HIHEpPrus, SBIEHHUE, IMpOIlecC,
CHUCTEMa, HAyuyHbId (aKT, MPUHIMI, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCCIIeIOBaHre, HaOIIOJCHUE, U3MEpPEHUEe, HKCIIEPUMEHT U JIPYruX), YHUBEpCAIbHBIC
yuyeOHble  JelicTBHs  (TO3HABATENbHBbIE,  KOMMYHUKATHBHBIE,  PETYJISTUBHBIC),
obecrnieunBaromue (GpopMupoBaHHE (PYHKIIMOHAIBHOW TPAMOTHOCTH W COIMAIBHOMN
KOMITETCHITUH OOYyYaroIIUXCs, CIIOCOOHOCTh 00YYaIOIIUXCs HCIOJIb30BaTh OCBOCHHBIC
MEXIUCIHUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U YHHUBEpPCAIbHbIE Yy4eOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTHUKE.

MeranpenMeTHble  pe3yibTaThl OCBOCHHS MPOTPaMMbl  CPEAHETro  OOIIEro
00pa30BaHus JOJDKHBI OTPAXKATh:

OBiajeHne yHUBEPCATbHBIMU Y4eOHBIMH MO3HABATEIbHBIMU JI€HCTBUAMM:

1) 6a30Bble JOTrHYECKHE TEeHCTBHI:

CaMOCTOATEIHHO (OPMYITHPOBATh U aKTYaJM3UPOBAThH MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

MCITIOJIB30BaTh MPU OCBOCHUYW 3HAHWUU MPUEMBI JIOTHUECKOTO MBIIIJICHUS (aHATN3a,
CHUHTE3a, CpaBHEHHUA, KilaccUpUKAIMU, O0OOOIIeHHs), pacKpbIBaTh  CMBICI
OMONOTUYECKUX MOHATUHN (BBIIEIATh UX XapaKTePHbIC IPU3HAKK, YCTAHABINBAThH CBSI3H
C APYTUMU MOHSATUSIMHU );

OTIpENIeNSITh 1N  JCSATCIBHOCTH, 3aj7aBas MapamMeTpbl M KPUTEPUU UX
JOCTHKEHUSI, COOTHOCUTH PE3yJIbTATHI ICSITEIEHOCTH C TIOCTABIICHHBIMH HIETISIMU;



UCIIOJIb30BaTh OMOJIOTMYECKHE TMOHATUA AJid OOBsICHEHUs (AKTOB W SBICHUU
YKUBOU IIPUPOBI,

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHBIE, A€NYKTUBHbBIC, [0 aHAJIOTHH),
BBISBIIITh 3aKOHOMEPHOCTH M NPOTUBOPEYUS B PACCMATPUBAEMBIX SIBICHUSX,
(OopMyIHpPOBATH BHIBO/IBI U 3AKITIOYCHHUS;

IIPUMEHSTh CXEMHO-MOJENBHBIE CPEACTBA [JIsI IMPEACTABICHUS CYIIECTBEHHBIX
CBs3€l U OTHOUIEHUHN B M3y4ae€MbIX OMOJIOTMYECKUX OOBEKTAX, a TAaKKe MPOTUBOPEUUI
Pa3HOTo PoOJia, BBISIBJICHHBIX B PA3IMYHbIX MHPOPMALIMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IJIaH pEUICHUS NpoOJieMbl C Y4ETOM aHalu3a HMEIOIIUXCS
MaTepHUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JAEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LEISAM, OLIEHUBATh PUCKH MOCIEACTBUMN NEATEIBHOCTH;

KOOPJMHUPOBATH W BBIMOJIHATH padOTy B YCIOBHSIX PEaIbHOTO, BUPTYAIbHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJICHCTBHUS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE eHCTBHA:

BJa/IeTh HABBIKAMHM Y4YEOHO-HCCIEAOBATEILCKOW U MPOEKTHOM JesATeIbHOCTH,
HaBbIKAMU pa3penieHus npoodeM, CriocOOHOCTHI0 U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY
IIOMCKY METOJIOB PELICHUs NPAKTUYECKUX 3a/1ad, NPUMEHEHHUIO PA3IMYHBIX METOJOB
[IO3HAHUS;

UCIIOJIb30BaTh Pa3jIUYHbIC BUABI JEATEIBHOCTH IO IOJYYEHHIO HOBOI'O 3HAHUA,
€ro MHTEpIIpeTaluy, NPeoOpa30BaHUI0 U MPUMEHEHHUIO B y4E€OHBIX CUTYallUsiX, B TOM
qHCIIe TIPU CO3/1aHUU YUEOHBIX U COLIMATIBHBIX MPOEKTOB;

dbopMupoBaTh HAYYHBIM THUIT MBIIUICHUS, BJIAJCTh HAYYHOH TEPMUHOJIOTHCH,
KJIIOYEBBIMU NOHATUSMU U METOJIAMU;

CTaBUTh W  (QOpMyJIHpOBaTH COOCTBEHHBIE 3aJadyd B 00pa3oBaTeIbHOU
NEATENBHOCTU U )KU3HEHHBIX CUTyalUsX;

BBISIBJISITH IPUYMHHO-CJIEACTBEHHBIE CBA3H U aKTyaJIM3UPOBATH 3aa4y, BbIIBUIATh
TUIIOTE3Y €€ pelIeHNs, HAaXOAUTh apTyMEHTHI I OKa3aTEIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh [MapaMeTpbl U KPUTEPUH PELICHUS;

AQHAJM3UPOBATh IIOJYYEHHBIE B XOJAE PEIICHUA 3a7a4M PE3yJIbTaTbl, KPUTHYECKU
OLICHUBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIOBUSAX;

JaBaTh OIICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh IPHUOOPETEHHBIN OTIBIT;

OCYILIECTBJISATh IIEJICHANPABICHHBIH MOHCK TIEpEeHOca CPEeACTB U CHOCOOOB
NENCTBUS B TPOPECCUOHATIBHYIO CpENY;

YMETh MEPEHOCHUTh 3HAHHSA B TIO3HABATENIPHYI0 U MPAKTHYECKYI0 00sacTu
KU3HENEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX PEIMETHBIX 00J1acTel;



BBIBUT'aTh HOBBIE HWJIEH, MpeasiaraTh OpPHUIMHAJIbHBIE MOAXOJAbl M PELICHUs,
CTaBUTh IPOOJIEMBI U 33]1a4H, TOMYCKAIOLIME abTEPHATUBHbBIC PEILICHHUS.

3) padora ¢ unpopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HH(MOpManuu (TEKCTe Y4eOHOro
nocoOusi,  HAay4YHO-TIOMYJSIPHOW  JUTEpaType, OHOJOTMYECKUX  CIIOBapsAX U
CIPABOYHUKAX, KOMIIBIOTEPHbIX 0a3ax MJaHHbIX, B HHTepHeTe), aHaIu3HpOBaThH
MH(OPMAIMIO PA3IMYHBIX BUJIOB U (POPM NpPEICTABIEHUS, KPUTUUECKU OLIEHUBATH €&
JOCTOBEPHOCTh U HENMPOTHUBOPEUYNBOCTH;

(GopMynHpOBaThH 3aNPOCHl U TPUMEHSTH Pa3IUYHbIE METO/BI IIPU MOUCKE U 0TOOpE
Oounonornyeckoil HHGOpMaIIKI, HEOOXOAMMOM J1JIsl BHIIOJHEHUS YUeOHbIX 3a/1a4;

npuoOpeTaTb  OMbIT  MCMOJB30BaHMUS  HMH(POPMAIMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATH KYJIbTYPY AaKTHBHOI'O HCIOJIb30BAaHUS PA3NTUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTUMAJIbHYIO0 (OpPMY MpeCTaBICHUS OMOIOTHYECKON
uHbopMaIK (CXEMBbI, FpapuKU, TUarpaMMbl, TAOTUIbI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAyYHBIN S3bIK B KAUECTBE CPEJICTBA MPHU paboTe ¢ OMOIOrHYecKOn
uHpoOpMaIMel: MPUMEHATh XUMUYECKUEe, (DU3UUYECKHEe M MaTeMaTHYeCKUE 3HAKU U
CUMBOJIBI,  (opMynbl,  abOpeBUaTypy,  HOMEHKJIATYpy,  HCIOJb30BaTh  H
npeoOpa3oBbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEJICTBA HATJISAHOCTH;

BJIaJIETh HAaBbIKAMM pAcCIO3HaBaHHUS U 3aLIUTHl MHPOpMAIUHU, UHYOpPMALMOHHON
0€30MacCHOCTH JIUYHOCTH.

OgilaieHHe YHUBEPCAIbHBIMIA KOMMYHUKATHBHBIMH 1eCTBUSIMH:

1) obmenue:

OCYILECTBJISATh KOMMYHHUKALMU BO BCeX c(epax *KU3HU, aKTUBHO Y4acTBOBATh B
JMaore Wi JUCKYCCUU IO CYILIECTBY 00CyXk/1aeMoil TeMbl (YyMEHHE 3a]]aBaTh BOIIPOCHI,
BBICKa3blBaTh CYXJACHHUS OTHOCHUTEIBHO BBIOJIHEHUS MpeAjaraeMod  3ajayd,
YUUTBIBATh MHTEPECHl U COIVIACOBAHHOCThH MO3ULUN IPYTHX YYaCTHUKOB JlMajiora Wid
JIMUCKYCCHH );

pacrno3HaBaTh HeBepOalbHbIE CpeACTBa  OOLIEHUS, [OHUMATh 3HAYCHHE
COLIMABbHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHHS KOH(DIMKTHBIX CHUTyallUd, yMETb
CMSTr4aTh KOH(DIUKTHI U BECTU IEPETOBOPHI;

BJAJIETh PA3JIMYHBIMU CHOCOOAMM OOIIEHUS U B3aWMOJEWUCTBUS, IOHHMATh
HaMEPEHUsl IPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIILHOE OTHOILIEHHE K COOECEIHHUKY U B
KOppEKTHOM popme popMyTHpoBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTMYHO M3Jaratb CBOK TOYKY 3pEHHUS C MCIHOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAS 1eATeIbHOCTD:



MMOHUMAaTh M WCIIOJb30BaTh MPEUMYIIECTBA KOMAHJHOW W WHAWBHAYAIBHOMN
paboThl MpU peHIeHUU OUOJIOTUYECKOW MpoOIeMbl, 0OOCHOBBIBATH HEOOXOIUMOCTH
MIPUMEHEHUS TPYIIOBBIX (OPM B3aUMOACHCTBUS IIPU PEILICHUH Y4eOHOU 3a/1auu;

BBIOMpaTh TEMATHUKy W METOJIbl COBMECTHBIX JEUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOT0 YiI€HA KOJUIEKTHUBA;

MPUHUMATh L€ COBMECTHOU AEATEIIbHOCTH, OPraHU30BbIBATH U KOOPJAMHUPOBATH
NEUCTBUS MO €€ JOCTUIKEHHUIO: COCTABJATH IUIAH NEWCTBUW, PACHPENENATH POJIH C
y4€TOM MHEHUH yYaCTHUKOB, 00CYXKIaTh pe3yJbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KAaueCTBO CBOEr0 BKJIaJIa M KaXJOr0 yYaCTHHKAa KOMaHJbl B OOLIUN
pe3ybTaT M0 pa3padOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE MPOEKThI, OIEHMBATh MAEU C TO3UIMK HOBU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMUYECKOE MOBEJACHUE B PA3JIUYHBIX CUTYaALIUSX,
MPOSIBJISITH TBOPUYECTBO U BOOOpAKEHUE, OBITh MHUIIMATHUBHBIM.

OBJaeHNe YHUBEPCAJbHBIMHU PEryJsiTUBHBIMU AeiCTBUSIMH:

1) camoopranu3anusi:

UCITIOJIH30BaTh OMOJIOTMUECKUE 3HAHUS JIJISl BBISBICHHS TTPOOJIEM U UX PEIICHUS B
KU3HEHHBIX U YUYCOHBIX CUTYaIIUSIX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUM 11€JIEBbIE U CMBICIIOBBIE YCTAHOBKH B
CBOUX JICMCTBUAX U ITOCTYIIKAX I10 OTHOLIEHHUIO K )KUBOU IIPUPOJIE, CBOEMY 30POBBIO U
310pOBbIO OKPYKAIOILINX;

CaMOCTOSITEJIbHO OCYILECTBIATh IIO3HABATEIIBHYIO JEATEIIBHOCTh, BBISBIATH
npoOJieMbl, CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTENbHOU
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSIX;

CaMOCTOSITEJIbHO COCTABJIATH IUIaH PEIICHHs] MPOOJIEeMbl ¢ y4ETOM HMEIOIIHNXCA
pPECYpCoOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUYTCHHM;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacIIMpATh paMKH Y4€OHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (DOPMHUPOBAHUIO U TPOSIBICHUIO IMIUPOKOU IPYIUIIMU B Pa3HBIX
00NacTAX 3HAHWM, TMOCTOSHHO TMOBBIMIATH CBOM 0O0pPa30BATENBHBIA M KYJbTYPHBIN
YPOBEHB.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHTYallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENISAM;



BJIAJ€Th HaBBIKAMH I103HABATEJIBHOW PEQIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUUA U MBICIIMTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIIOIb30BaTh
npu€mbl pedIeKCUU JUIsl OLIEHKH CUTYallud, BIOOpA BEPHOIO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKEHHUIO;

[IPpUHUMATh MOTHUBBI W apryMEHTHl JPYIMX IIpU aHAJIW3€ PE3YIbTAaTOB
NEATEIbHOCTH;

3) npuHsTHE CE0S M IPYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOU HEJJOCTATKU U IOCTOMHCTBA;

[IPUHUMATh MOTHMBBI M apPryMEHTHl JPYIMX IIpU aAHAIW3€ PE3YJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JIPYrMX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULUU APYTOrO YEIOBEKA.

ITPEAMETHBIE PE3VYJIBTATBI

[IpenmertHbie pe3ynbTaThl ocBoeHUs mporpammbl COO no 6uonorun Ha 0a30BOM
ypOBHE BKIIOYAIOT crneruduyeckue s yuyeOHoro mnpenmera «buonorus» HaydHbIe
3HaHMS, YMEHHS U CIHOCOOBl JEWCTBMM TI0O OCBOCHMIO, HWHTEPHpPETAUd U
npeoOpa3oBaHUI0 3HAHUM, BUJIBI JACSTEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAaHWW B Pa3IUYHBIX Y4YEOHBIX CHUTyallUsX, a TaKXke B pEaJbHBIX
KU3HEHHBIX CHUTyallUsiX, CBS3aHHbIX C Owuonoruei. B mporpamme mnpenMeTHbIe
PE3yNIbTATHI IPEJICTABIIEHBI IO T0JIlaM 00y4YEeHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS yueOHOTO NpeameTa «buonorusy» ¢ 10 knacce
JOJIKHBI OTPaKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMK O MECTE U PO OUOJOTUM B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAyUYHOMN
KapTUHBI MHUpa ¥ HAYYHOTO MHPOBO33PEHHS, O BKIIAJE€ POCCUUCKHX U 3apyOeiKHBIX
y4E€HBIX-OMOJIOTOB B pa3BUTHE OMOJOTHM, (PYHKIIMOHAJIBHOW TPaMOTHOCTH YeEJIOBEKa
JUISL PEIICHUS dKU3HEHHBIX 3a/a4;

YMEHHUE PaCKPBIBaTh COJACpPXKAaHUE OMOJOTHYECKUX TEPMHUHOB U MOHSATHUHN: KU3HD,
KJIETKa, OpraHu3M, MeTaboin3M (0OMEeH BELIECTB U NMPEBPAILEHUE YHEPIHH), TOMEOCTa3
(camoperynsuus), ypoBHEBas OpraHU3alUsl >KUBBIX CUCTEM, CaMOBOCIPOM3BEIICHHE
(penpoyKuus), HacJAeACTBEHHOCTh, H3MEHYMBOCTD, POCT U Pa3BUTHE;

YyMEHUE Hu3jlaraTh OWOJIOTMYEeCKHe Teopuu  (KIETO4YHasi, XpPOMOCOMHas,
MyTAaIlMOHHAS, [ICHTPATbHAs JOTMa MOJICKYJISIpHOU Onosorun), 3akoHsl (I'. Mennens, T.
Moprana, H. 1. BaBuiioBa) u yueHus (0 UEHTpax MHOTO00Opa3us U MPOUCXOXKICHUS
KyJabTypHbIX pacteHuid H. WM. BaBuioBa), onpenensiTe TpaHHIbl UX TPUMEHUMOCTH K
KUBBIM CHCTEMaM;

YMEHUE BIAJETh METOJaMU HAyYHOTO MO3HAaHMS B OMOJIOTMU: HAONIOJEHUE U
OMHMCaHUE >KUBBIX CHCTEM, MPOLECCOB M SBJICHUMN, OpraHu3alusi U MPOBEICHUE



OMOJIOTUYECKOTO DSKCIIEPUMEHTA, BBIIBIJKCHHE THIIOTE3bI, BBHISIBICHUE 3aBUCUMOCTH
MEXIY HCCICIyeMbIMH BEIUYMHAMH, OOBSICHECHUE TMIOJYYCHHBIX pE3yJIbTaTOB,
WCITOJIb30BAaHHBIX HAyYHBIX MOHSATUH, TEOPUH M 3aKOHOB, YMEHHUE JeJIaTh BHIBOJBI Ha
OCHOBaHHH TOJTYYEHHBIX PE3YIIBTATOB;

YMCHHE BBIJCIATh CYIICCTBEHHBIC IPU3HAKH BUPYCOB, KJIETOK IPOKApPHOT M
AYKapHOT, OJHOKJICTOYHBIX H MHOTOKJICTOYHBIX OPTraHU3MOB, OCOOCHHOCTH TIPOIIECCOB:
oOMEHa BEIIECTB M NPEBpAIEHUS YHEPTUU B KIIETKE, (DOTOCHHTE3a, IJIACTUYCCKOTO H
DHEPreTUYECKOro O0OMEHa, XEeMOCHHTEe3a, MHUTO3a, Melo3a, OIUIOJI0TBOPECHUS,
Pa3MHOXEHUS, UHANBUAYATLHOTO Pa3BUTHSI OpraHu3Ma (OHTOTEHE3);

YMCHHE TIPUMCHSITh TIOJYYCHHBIC 3HAHUS JUIsI OOBSCHEHUS OWOJOTHYCCKUX
IIPOIIECCOB U SIBJICHUH, JJISI IPUHSITHS MPAKTUYECKUX PEIICHUI B TIOBCETHCBHOM KU3HU
C 1enblo obecredeHus: OE30MaCHOCTU CBOETO 370POBbS U 3J0POBBS OKPYXKAIOIIMX
J0JIeH, COOJII0ICHUSI HOPM T'PaMOTHOTO MOBEACHUS B OKPY’KAIOIIEH MPUPOIHOMN cpene,
NOHMMAaHWE HEOOXOIUMOCTH HMCIIOJIb30BaHUS JOCTHKCHUH COBPEMEHHOW OWOJIOTUU U
OMOTEXHOJIOTHUH ISl PAIIMOHATILHOTO MPUPOJIO0IIOIB30BAHUS;

YMCHHE PEIIaTh AJIEMCHTAPHBIC TCHETHYCCKUE 3a7a4d Ha MOHO- U JIMTUOPHIHOE
CKpeIllMBaHWE, CICTUICHHOE HACJIeIOBaHUE, COCTABJISTH CXEMbl MOHOTHOPUJIHOTO
CKpEIIMBaHUs IS MPEJCKa3aHus HACJIeI0BaHUs PU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIOJHATH JJA00OPATOPHBIE M IPAKTUYECKUE pabOThI, COOIII0IaTh MpaBUiia
pu paboTe ¢ yueOHBIM U JTA00PATOPHBIM 000PYAOBAHUEM;

yMEHHE  KPUTHYECKHM  OIEHMBAaTh W  HHTEPHPETUpPOBATH  UHGOPMAIIUIO
OMOJIOTUYECKOTO COJEP)KaHMs, BKIIOYAIONIYIO TICEBAOHAYYHbIC 3HAHUS U3 PA3IMYHBIX
UCTOYHUKOB (CpelcTBA MaccoBOM WHGOpMAIMK, HAYyYHO-TIOMYJISIPHBIE MaTepHuabl),
ATUYECKUE AaCMEKThl COBPEMEHHBIX HCCIEIOBAaHUW B OWMOJIOTUHU, MEIUIUHE,
OHMOTEXHOJIOTHH,

yMEHHE CO3/7aBaTh COOCTBEHHBIE NMHCHMEHHBIC M YCTHBIE COOOIIEHHS, 0000MmIast
OMONOTUYECKYI0 MH(DOPMAIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HCIIOIBh30BAThH
MOHSATUIHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIE pe3ynbTaThl OCBOCHHS yueOHOTO npeameta «buonorus» ¢ 11 knacce
JIOJIKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHWK O MECTE€ U POJM OHUOJOTHM B CHUCTEME HAyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (DOPMUPOBAHHM COBPEMEHHOH €CTECTBEHHO-HAyYHOMN
KapTUHBI MHpPAa W HAYYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUUCKUX U 3apyOCKHBIX
Y4EHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH, (PYHKIIMOHAJIBRHOW TPAMOTHOCTH YEJIOBEKa
JUTSL peIIeHUs KU3HEHHBIX 33]1a4;

YMEHHUE PACKPBIBATH COJIEPKaHHE OMOIOTUYECKUX TEPMHHOB WM TIOHSTHHA: BUI,
MOMYJSAIMsA, TEeHOPOHM, OBOJIONUSA, JBWXKYyIMUE CHIBI ((PaKkTOphl) IBOIIOIHH,
MPUCIIOCOOJICHHOCTh ~ OPraHW3MOB, BHA000pa30BaHHE, HKOJIOTUYECKUE (aKTOPHI,



AKOCHUCTEMA, MPOAYLEHTHI, KOHCYMEHTBI, PEAYICHThI, IENU MUTAHUS, IKOJOTHYECKas
nvpamMujia, OuoreoieHos, ouocdepa;

yYMEHHUE Hu3jaraTb OHoJormyeckue teopuu (3BomrounoHHas teopus Y. JlapBuna,
CUHTETHYECKAasi TEOpUs DSBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTU (3apOJIbIIIEBOrO
cxoactea K. M. bapa, yepenoBaHus IIaBHBIX HANPABICHUW U myTeu sBosronnu A. H.
CemeprioBa, yuenuss o Ouochepe B. WM. Bepnaackoro), ompenensitb TpaHUIbl HX
MIPUMEHHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHE BIAJAETh METOJAAMH HAyYHOI'O IO3HAHUS B OMOJIOTMM: HAONIOJCHHE U
OMHUCAHUE >KHUBBIX CHCTEM, MPOILECCOB M SBJICHUHN, OpraHu3aiuss W MPOBEICHUE
OMOJIOTMYECKOTO DKCIIEPUMEHTA, BBIJBUKCHUE THUIIOTE3bl, BBISBICHUE 3aBUCHUMOCTHU
MEXIY HCCIEeIyEMbIMU BEIWYMHAMHM, OOBSCHCHHE TMOJYyUYCHHBIX PE3yJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX TMOHSATHUM, TEOPUH M 3aKOHOB, YMEHHE JieJIaTh BBIBOJIBI Ha
OCHOBAHUU TMOJYUYCHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIISITH CYIIECTBEHHBIC TPU3HAKKU CTPOCHHS OMOJIOTHUECKUX 0OBEKTOB:
BUJIOB, TOMYJSUWNA, NPOAYLUEHTOB, KOHCYMEHTOB, DPEIYLEHTOB, OHOTEOIICHO30B U
HKOCUCTEM, OCOOEHHOCTH MPOIECCOB: HACJIEACTBEHHOW M3MEHYMBOCTH, €CTECTBEHHOTO
otbopa, BUJI000pa30BaHUs, MPUCTIOCOOJICHHOCTH OpraHU3MOB, JeUCTBUS
HKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MbI, MEPEHOCA BEIIECTB M MOTOKAa JHEPrUU B
HKOCUCTEMAX, AaHTPOMOTEHHBIX M3MEHEHHM B JKOCHCTEMax CBOEH MECTHOCTH,
KPYroBOpOTa BEIIECTB U OMOT€OXMMUYECKUX ITUKIIOB B Orocdepe;

yMEHHE TNPUMEHITh TOJYUYCHHbIE 3HAHUS JUIsi OOBSCHEHUS OUOJOTHYECKUX
IPOIIECCOB U SIBJICHUH, I IPUHITHUS MPAKTUYECKUX PEIICHUI B MOBCEAHEBHOM KU3HU
C Lenpl0 obecrieueHrus OE30IMaCHOCTH CBOETO 3JI0POBbSl M 3JI0POBBSI OKPYXKAIOUIUX
JIIOJIeH, COOJIFOICHUST HOPM T'PaMOTHOTO MOBEACHUS B OKPY’KAIOIIEH TIPUPOHOMN cpene,
NOHUMAaHHE HEOOXOIMMOCTH MCIOJIb30BAHUSA IOCTH)KEHUM COBPEMEHHON OMOJIOTHH JIJIs
PaIMOHAILHOTO MPUPOOTIOIH30BAHNUS;

YMEHHE peIlaTh JJIEMEHTApHbIE OMOJOTMYECKHE 3aJadyl, COCTAaBJISATH CXEMBbI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (L€ NUTaHUA);

YMEHUE BBITIOHATH Ja00paTOpHBIE U MPaKTUYECKHUE pabOThI, COOIIOAATh IPaBUIa
pu paboTe ¢ yaeOHBIM U JIa00paTOPHBIM 000PYI0BAHUEM;

YMEHUE  KPUTHYECKH  OIEHWBATh W  HMHTEPIPETHPOBATH  HUH(OpMAIUIO
OMOJIOTUYECKOTO COJIEP KaHMs, BKIIOYAIOINIYIO TICEBJOHAYYHBIC 3HAHUS M3 Pa3JIMYHBIX
HMCTOYHHUKOB (CpeIcTBa MAaccoBOM WH(OpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTePUAIIBI),
paccMaTpuBaTh TIO0ATBHBIC KOJIOTHUECKHE MPOOIEMbI COBPEMEHHOCTH, JOPMUPOBATH
10 OTHOILIEHHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHUE CO371aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIEHUs, 00001Ias
OMoNOTHYeCKy0 MH(OPMAITUIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO HCIIOIH30BAThH
MOHSATUUHBINA anmnapat OUOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoumnuecTBo 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 JKuBbIe cHCTEMBI U UX OpPraHU3aLus 1 bubamorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X i 8 1 1
MMHYECKHUI COCTaB M CTPOCHUE KIETKH 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 1 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 2 4



https://m.edsoo.ru/7f41c292
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11 KVIACC

KoanuyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOTIONMOHHAS OMOJIOTHS 9 1 bubmmorera [JOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 1 0.5
3emie https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PTAHHSMEL H ORpYXaIotias cpena https://m.edsoo.ru/7f41cc74
4 Coo0mrecTBa 1 SKOJIOTHIECKAE CHCTEMBI 9 1 bubmorera [JOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 2.5
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