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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mnporpaMMbl 1O OHOJOTMU TEOPETUYECKYI0 OCHOBY s
ONpeJieNieHus] MOAXOAOB K (OPMHUPOBAHUIO COJAEpkKaHUS Y4eOHOro mpeaMera
«buonoruss»  cocraBuwin:  KoHUenTyalabHble — nonoxenus ~ProcC COO o
B3aMMOOOYCIIOBJICHHOCTH LEJEH, colepKaHusl, pe3yJIbTaTOB 00y4YeHUs U TpeOOBaHUM K
YPOBHIO TIOJIFOTOBKM BBIYCKHUKOB, MOJOXKEHUA 00 OOIIMX LENsX W TNPUHLHUIAX,
XapaKTEepU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHEro OOIIero 00pa3oBaHUs
B Poccuiickoit denepanuu, a Takke NOJOXKEHUS O cielupuKe OMOIOTUU, €€ 3HAUCHUH
B TIO3HAHUU JKUBOM TPUPOABI M OOECIEUEHUU CYHIECTBOBAHUS YEJIOBEYECKOIO
oOmectBa. CorjacHO Ha3BaHHBIM IOJIOKEHUSIM, OIPEAENICHbl OCHOBHBIE (DYHKIIHMH
IpOorpaMMbl 1O OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma no OGuosiornu Ja€T MpeJCTaBIEHUE O LENsAX, 00 obmieil crpaTeruu
oOy4deHHMsI, BOCOUTAHUSI M Pa3BUTHS O0O0YyYalOIIUXCS CpPEACTBAMHU Y4YEOHOro MpeaMeTa
«buonorus», ompenenser 00s3aTeabHOE NPEIMETHOE COJEPKAHHUE, €ro CTPYKTYpY,
pacmpeneieHue M0 pasjenaM U TeMaM, PEKOMEHIYEeMYIO [OCJIEI0BaTEIbHOCTh
U3y4YeHHs] y4eOHOro marepuayia ¢ Y4ETOM MEXKIPEAMETHBIX U BHYTPHUIIPEIMETHBIX
CBsi3eil, JIOTUKH 00pa3oBaTeILHOTO npolecca, BO3PaCTHBIX
O0COOCHHOCTEH 00yJaroIIuXCs.

B mporpamme 1mo OMOJOTMU TaKKe YYUTHIBAIOTCS TPeOOBaHMS K IIAHUPYEMBIM
JUYHOCTHBIM, METANpeJIMETHbIM M  TPEJAMETHBIM pe3yjibTaTaM oOydyeHus B
(GbopMHUpOBAaHUM OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIBHON AESTEIbHOCTH/YUEOHBIX
JENCTBUHN 00YyYarOIINXCS 0 OCBOCHUIO COJIEP KaHMsI OMOJIOTHYECKOTO 00pa30BaHMUs.

B mporpamme mo Owuonorum (10—11 kiaccel, 6a30BbIi YPOBEHb) peaM30BaH
OPUHIIMIT TIPEEeMCTBEHHOCTH B M3Yy4YeHHHM Ouosioruu, Onarojmapss uyemMy B Hei
IpPOCMAaTPUBAETCS  HAMPABICHHOCTh HA  Pa3BUTHUE  3HAHUM, CBA3aHHBIX C
(dbopMHUpPOBaHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHMsI, IIEHHOCTHBIX OpPHUEHTAIUN
JUYHOCTH, SKOJOTUYECKOTO MBIIUICHHUS, MPEACTABICHUA O 3J0pOBOM 00pase >KU3HHU U
OepeXHBIM OTHOIIICHHMEM K OKpYKawIiehd npupomaHoi cpene. Iloatomy Hapsay c
U3Y4YCHHEM 00IIeOUOIOTNYeCKUX TEOPHid, a TaKKe 3HAHUN O CTPOCHUU KUBBIX CUCTEM
Pa3HOIO paHra M CyUIHOCTH OCHOBHBIX MPOTEKAIOIIHUX B HUX MPOLIECCOB B IIPOrpaMme
no OWOJIOTMM yNEJIeHO BHHUMAaHUE UCIOJb30BAHUIO IMOJYYEHHBIX 3HAaHUU B
MOBCEIHEBHOM JKU3HU JJIsl PEIICHHs MPUKIATHBIX 3a/1a4, B TOM YHUCIe: MPOPUIAKTUKI
HACJIEICTBEHHBIX 3a00JIEBaHUI YelIOBEKa, MEIUKO-TEHETUYECKOr0 KOHCYIbTHPOBaHMUS,
000CHOBaHUS 3KOJOTMYECKH 1[€1ecO00pa3HOro MOBEACHUS B OKpPYKaollel NpUpOIHON
cpele, aHaiu3a BIMSHHUS XO3AMCTBEHHOHN JESATEIIBHOCTH YEJIOBEKa Ha COCTOSHHE
NPUPOAHBIX M HUCKYCCTBEHHBIX JKOCHUCTEM. YCWIEHHE BHUMAaHHA K NPHUKIAJTHON
HaIlpaBJIEHHOCTH ydeOHOro mnpeaMera «buosiorus» MpPOJUKTOBAHO HEOOXOIWMOCTBIO
o0ecriedyeHusi YCJIOBUM [UIsl pElICHUS OJHOW M3 aKTyaJbHbIX 33434 LIKOJBHOTO
Oouonornueckoro  obpazoBaHus, KOTopas  MmpeAnonaraeT  (QoOpMHUpOBaHHE Yy
oOydJarommxcs  CHOCOOHOCTH  aJalTUpPOBaThC K  U3MEHEHUSIM  JUHAMUYHO
Pa3BHUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpeqHero o0uiero oopa3zoBaHUsl 3aHUMAET Ba)KHOE MECTO.
Ona oOecneunBaeTr (opMupoBaHHEe Yy OOydYarolUXCAd NPEACTaBICHUNM O HAayyHOU
KapTUHE MHUPA, pacIlIUpseT 1 0000UIaeT 3HaAHUS O KUBOW MPUPOAE, €€ OTINUUTEIbHBIX
IIPU3HAKaX — YPOBHEBOM OpraHM3ali W 3BOJIOLMH, CO3AAET YCIOBUS IJIS: MO3HAHUS



3aKOHOB >KMBOW MPHPOIBI, GopMHUpOBaHUS (HYHKIIMOHATHLHOUW TPaMOTHOCTH, HABBIKOB
310pOBOTO M 0€30macHOro odpasza >KM3HHU, DKOJIOTHYECKOr0 MBIIUICHUS, [IEHHOCTHOTO
OTHOIIICHUS K KUBOW MPHUPOJIC U YETOBEKY.

Bonbmioe 3HaueHne OWMONIOTHS MMEET TaK)Ke MAJSl PEIICHUs BOCIUTATEIBHBIX U
Pa3BUBAIOIIUX 33/1ad CPEIHEr0o OO0IIero o0pa3oBaHMs, COLUAIU3AIUU O0YYarOIUXCS.
N3ydenne Onomorun oOecreynBaeT ycIoBUs sl (GOPMHUPOBAHUS MHTEIUICKTYATbHBIX,
KOMMYHHUKAIIHOHHBIX ¥ WH(GOPMAIMOHHBIX HABBIKOB, JCTETUYECKOW KYIbTYPHI,
CHOCOOCTBYET HMHTErpalii OHMOJOTMYECKUX 3HAHWUK C MPEACTABICHUSMHU U3 JPYTHX
y4eOHBIX NPEIMETOB, B YaCTHOCTH, (u3uku, xumuu u reorpaduu. Ha3BaHHbIe
TIOJIOXKEHUSI O TpeAHAa3HAYeHWH y4eOHOro mpeameTa «bHonorus» coCTaBHIN OCHOBY
Ui OMpENEeNCHUs TOAXOMO0B K OTOOPY H CTPYKTYPHPOBAHHUIO €ro COJAEpIKaHMUSA,
NPEICTaBIEHHOTO B MPOTPaMMe 10 OHOJIOTHH.

Ot6op coxmepxkanus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBJIEH C MO3UIMN KyJIBTYpOCOOOPA3HOTO MOIX0/a, B COOTBETCTBUU C KOTOPBIM
oOyJaromnifecsi JTOJDKHBI OCBOWUTH 3HAaHWS W YMEHUS, 3HAYMMBIE IS (OPMUPOBAHUS
O0IIeH KyJNbTYpBI, OMpPEISISIIONINE aJeKBATHOE MOBEICHNE YEJIOBEKa B OKpYKaOIIEH
NPUPOTHON cpele, BOCTpeOOBaHHBIE B TMOBCEIHEBHOW JKM3HH M MPAKTHYECKON
nestenpHOCTH. Ocob0e MEeCTO B OJTOW CHUCTEeME 3HAHWA 3aHUMAIOT JJIEMEHTHI
COJIEp)KaHUsl, KOTOpPBIE CIyKaT OCHOBOW Juisi (POpPMHUpOBaHHS TPEACTABICHUH O
COBPEMEHHOW E€CTECTBCHHO-HAyYHOW KapTUHE MHpa W IEHHOCTHBIX OPHUCHTAIHSX
JUYHOCTH, CIOCOOCTBYIOIIUX T'YMaHU3alUK1 OUOJIOTMYECKOT0 00pa30BaHuUs.

CTpyKkTypupoBaHHe COJAEp)KaHUS Y4eOHOro Marepuajlia B TMporpamMme 1o
OMOJIOTUM  OCYIIECTBIEHO C Y4€TOM NPHOPUTETHOrO 3HAYEHUA 3HAHUK 00
OTJIMYUTENIBHBIX OCOOEHHOCTSIX KUBOW MPHUPOJIBI, 0 €€ ypOBHEBOW OpraHu3aluu |
HBOJIIOIMU. B COOTBETCTBUM € ATHUM B CTPYKType ydeOHoro mpeamera «buomorus»
BBIJICTICHBI CIIEAYIONINE CcoJepKarenbHble JuHuu: «buomorus kak Hayka. Mertomasbl
HaydyHOTO To3HaHUs», «Kierka kak Owuosormueckass cuctema», «OpraHu3m Kak
Oouonornyeckas cucremay, «CucremMa U MHOrooOpaswe OpraHM4YEeCKOro MHUpay,
«OBOIIOIHS )KUBOM MPUPOBI», « IKOCUCTEMBI U MIPUCYIITUE UM 3aKOHOMEPHOCTH.

Lens wuzyuenus yueOHoro mpenmera «buonmorus» Ha 0a30BOM YpOBHE —
OBJIaZIcHHE OOYYaIOIUMUCS 3HAHUSMHU O CTPYKTYPHO-(YHKIIMOHATBHON OpTraHU3alNU
’KUBBIX CUCTEM PAa3HOr'O paHra M MpHOOpeTeHHuEe YMEHUN HCIIONb30BaTh 3TU 3HAHUS TS
IPaMOTHBIX JEHCTBUI B OTHOIIEHUN OOBEKTOB KUBOM MPUPOJIBI U PEIICHUS Pa3IMYHbIX
’KU3HEHHBIX MPOOIIEM.

JlocTikeHne 1enu u3ydeHus ydeOHoro mnpeamera «buosnorus» Ha 0a30BOM
YpOBHE 00€CTIeUnBAETCS PEIICHUEM CIEAYIONINX 3aa4:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMBl 3HAaHHM O OHOJOTMYECKHX TEOpHsX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIaX, CIY>KAIIMX OCHOBOMW IS
(GopMupoBaHUS TPEJCTABICHUN O €CTECTBEHHO-HAyYHOM KapTHHE MHpa, O METoJax
HAyYHOTO TIO3HAHUS, CTPOCHHHM, MHOTOOOpa3suu M OCOOEHHOCTAX >KHUBBIX CHCTEM
pa3HOro ypOBHS  OpraHU3allid, BBIAAIOMIMXCS  OTKPBITUAX W COBPEMEHHBIX
MCCIIEIOBAHUAX B OMOJIOTHH;

dopmupoBanue y O0OyYalOIIMXCS TMO3HABATENbHBIX, HHTEUIEKTYAIbHbIX H
TBOPYECKUX CIIOCOOHOCTEN B MPOIECCEe aHaM3a JaHHBIX O MyTSIX PAa3BUTHA B OMOJIOTHH
HAYYHBIX B3TJISIIOB, AW M MOIXOJOB K M3YYCHHIO >KMBBIX CHCTEM Pa3HOTO YPOBHS
OpraHU3aIlnu;



CTAaHOBJIEHHE y  oOydwarouuxcsi  o0mel  KydabTypbl, (DYHKIMOHAJIBHOM
IPAMOTHOCTHU, PA3BUTUE YMEHUHN OOBSICHATH U OIICHUBATH SIBICHUS OKPYKAIOIIET0 MUpa
KUBOM TMPUPOABI HA OCHOBAHMU 3HAHMM W ONbITA, MOJYYCHHBIX NPU HU3YYCHUU
OHoJI0oruy;

dbopmupoBaHue 'y OOydYarONIUMXCS YMEHUN  WJUTIOCTPUPOBATH  3HAUCHHE
OMOJIOTMYECKUX 3HAHUW B TPAKTUUECKON JESATEIBHOCTH YEJIIOBEKA, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTHI U arpoOUOTEXHOIOTHIA;

BOCIIUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUSI YEJIIOBEKOM KUBOU
MIPUPOJIbI, HEOOXOJUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOMIOEHUS ATUUYECKHUX
HOPM MPHU MPOBEJICHUHN OMOJIOTUYECKUX UCCIIEIOBAHUIT;

OCO3HAHUE IICHHOCTH OWOJIOTUYECKUX 3HAHUW JJIi TOBBIMICHUS YPOBHS
AKOJIOTUYECKOMN KyIbTYpHl, 1Sl (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS,

MPUMEHEHHE MPUOOPETEHHBIX 3HAHUW W YMEHHH B TOBCEIHEBHOW KU3HH JIJIS
OIICHKU TOCJIECTBUI CBOEH NEITEIHHOCTH IO OTHOIICHHWIO K OKpYXKaroleh cpene,
COOCTBEHHOMY  37I0pOBbIO, OOOCHOBaHHME U COOJIOJEHUE Mep MNPOPUIAKTUKH
3a00JICBaHHI.

B cucreme cpennero obmiero o6pazoBanus «buonorusy, nzydaemas Ha 6a30BOM
YpOBHE, SBIISICTCS O00s3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOJAIIUM B COCTaB
npeaMeTHOM obnactu «EcTecTBeHHO-HAYyUHBIC PEIMETHD».

Jns u3ydenus: Ouosoruu Ha 0a30BOM YPOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
otBoauTcs 68 yacos: B 10 kimacce — 34 yaca (1 gac B Hepenmo), B 11 kmacce — 34 yaca (1
gac B HEJIEIO).



COAEPKAHHUE YYEBHOI'O IPEIMETA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTMM C OOUIECTBEHHBIMHM, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, Quiiocopuei, STUKOM, 3CTETUKON U npaBoM. Poub
Oouonorun B (GOPMHUPOBAHMM COBPEMEHHOW HAydyHOU KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metonbl MO3HAaHUS KUBOM MpHUPOAbl (HAOIIOJEHUE, SKCIEPUMEHT, OIUCAHUE,
u3MepeHue, Kiaccudukanus, MoIeTMPOBaHKEe, CTATUCTUYECKass 00paboTKa TaHHbIX).

JdeMoHcTpanum:

IMoptpetsl: Y. Hapsun, I'. Menaens, H. K. Konbios, [Ix. Yorcon u @. Kpuk.

Tabauiel v cxembl: «MeTobl MO3HAHUS KUBOW TPUPOIBI.

JlaGopaTopHble 1 MPpaKTHYECKHE PA0OTHI:

[Ipaktuueckas pabota Ne 1. «Mcmonp3oBaHMe pa3IUYHBIX METOAOB TpHU
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cCUCTEMBI U UX OPraHU3AIUSA.

Kupbie cucteMbl (OMOCHUCTEMBI) Kak MpeaMeT u3ydeHus Ouosioruu. OTianyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CroiicTBa OMOCHMCTEM M HMX pa3HOOOpa3ve. YPOBHU OpraHHU3alMM OMOCHUCTEM:
MOJICKYJISIPHBIN, KIIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIM, IMOMYJSIMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OUOTCOIIEHOTHYECKUM ), OMOChEPHBIH.

JdeMoHCcTpanum:

Tabmumpl u cxembl: «OCHOBHBIE TPH3HAKK JKU3HW», «YPOBHH OpTraHU3AINU
KUBOU MPUPOIBI».

O6opynosanue: moaenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMUAYECKUA COCTaB KIETKHM. XHUMHUYECKHE DJIEMEHTBhI: MaKpO3JIEMEHTHI,
MHUKpPO3JIeMEHThl. Bo/la 1 MUHEpaJIbHbIE BEIIECTBA.

@OyHKIUM BOJbBl M MHUHEpalbHBIX BemecTB B kietke. Ilognepkanue
OCMOTHYECKOTO OaaHca.

benku. CoctaB u crTpoeHne OenKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3zamenumMble W 3aMEHUMMBIE AMUHOKHUCIOTBL. AMHWHOKHCIOTHBIM COCTaB. YpPOBHU
CTPYKTYpbl OEITKOBOM MOJIEKYJbI (I€pBUYHAS, BTOPUYHAS, TPETUUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonornyeckue GyHKmm OEIKOB.

®depmeHThl — Ouonornyeckue karanuszaTopbl. CTpoeHue (epmeHTa: aKTUBHBIN
LEHTp, cyOcTpatHas cnenuduuHocts. Kodhepmentsl. Butamunbsl. Otiauuust pepmMeHTOB
OT HEOPraHUYECKUX KaTaIU3aTOPOB.

VYrneBoabl: MOHOcCaxapuibl (IJIOK03a, pubo3a U Ae30Kcuprdo3a), aucaxapujbl
(caxapo3a, JaKkTo3a) M  Hoducaxapuibl  (Kpaxmal, TJIMKOT€H, LEeJUII0JI03a).
buonornueckue QyHKIUH YTII€BOAOB.



Jlununel:  Tpurnuuepuasl, — Qocomunuasl,  crepounbl.  ['mapoduiabHO-
ruapopoOHbie cBoiicTBa. buonornueckue QpyHkuuu naunuaoB. CpaBHEHHE YIJIEBOOB,
OEJIKOB U JIMIUJOB KaK UCTOYHUKOB YHEPTUU.

Hyxnennossie kucnorsl: /IHK n PHK. Hykieotuasl — MOHOMEpBI HYKIIEMHOBBIX
kucnoT. Ctpoenue u ¢pyukuuu JJHK. Crpoenne u ¢pynkuuu PHK. Bugst PHK. AT®:
CTpoeHue U QyHKIUH.

[utonorua — Hayka o kineTtke. KineTouHnas Teopuss — mpuMep B3aWMOJEUCTBUSA
uael 1 GakToB B HAYYHOM MO3HAHUU. MEeTO/Ibl U3YUYEHUS KIETKH.

Krnerka kak nenoctHas kuBas cucrema. OOIIMe MPU3HAKK KIETOK: 3aMKHYTas
HapyxHas memOpana, mosekyasl JIHK kak renernueckuil ammapar, cucreMa CHUHTE3a
Oeika.

Tunsl KIAETOK: dyKapuoTUUYECKasi U mpokapuotuyeckas. OCOOEHHOCTH CTPOSHUS
npokapuoTuueckoil knetku. Knerounas crenka 6akrepuil. CTpoeHHe 3yKapuoTHYECKON
kJIeTKA. OCHOBHBIE OTIMYMS PACTUTEIBHOM, )KUBOTHOU U TPUOHOMN KIIETKH.

IIoBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAs CTEHKA, TJIUMKOKAJIMKC, HX
¢ynkuuu. Ilnasmatudeckas memOpana, e€ cBoicTBa M QyHkuuu. {urormazma u eé
opraHousibl. OmgnomemOpannbie opranouasl kietku: OIIC, anmapat [Nonbaxwy,
nu30coMbl.  llolyaBTOHOMHBIE OpraHoOWUbl  KIETKH: MUTOXOHIPUHU, IIJIACTUIBI.
[Ipoucxoxaenne MUTOXOHApUNW U 1iactuy. Buasl mmactun. HememOpaHHbIe
OpPraHOUbI KJICTKU: pUOOCOMBI, KJICTOUYHBIA LEHTP, IEHTPUOIH, PECHUYKHU, KI'YTUKHU.
OyHKIHUHA OPraHOUAOB KJIETKHU. BKitoueHus.

SAnpo — perynasTopHbli 1HEeHTp kieTku. CTpoeHue siapa: sjaepHas 000J0uKa,
KapuoIuia3mMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JdeMoHcTpanum:

IMoptpetsl: A. Jleenryk, P.I'yk, T.IlIBann, M. lllneitnen, P. Bupxos,
Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

[uarpammel: «PacripeienieHne XMMUYECKUX 3JIEMEHTOB B HEXHUBOM IMPUPOALH,
«PacmpenienieHue XUMHUYECKUX AJIEMEHTOB B KUBOW MPUPOJE».

Tabmuel  u  cxemsbl: «I[lepuoguyeckas Tabnuia XUMHYECKHX DIIEMEHTOBY,
«CTpoeHne MOJEKyNbl BOAbD», «buocuHTe3 Oenka», «CTpoeHHE MOJEKYJbl OenKay,
«Ctpoenue ¢depmenta», «HyknemnoBele kuciaotel. JIHK», «CrtpoeHue Momekyibl
AT®», «CtpoeHuE -HYKapUOTHUYECKOW KIETKH», «CTpOEHUE KUBOTHOU KIETKUY,
«CTpoeHHEe pacTUTENbHOW KIETKN», «CTpoeHue MNPOKAPHUOTHUECKON  KIIETKWY,
«CTtpoeHue siapa KICTKU», «YTIEeBOAbD, «JIumuapn.

OO0opyaoBaHUE: CBETOBOM  MHKPOCKON, OOOpylOBaHWE JJisI  MHPOBEICHUS
HAONIONCHUM, W3MEPEHUN, DKCIEPUMEHTOB, MHUKPOIpPENapaThl  PaCTUTEIHHBIX,
KUBOTHBIX M OAKTEpPUATbHBIX KIETOK.

JlaGopaTopHblie U MPaAKTHYECKHUE PA0OTHI:

JlaGopatopnasi pabota Nel. «M3ydyeHwe KaTaIUTUUYECKOM aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEepe aMIJIa3bl WIIM KaTalasbl)y.

Jlaboparopnas pabota Ne 2. «M3yueHue CTpOEHHUs KIETOK PACTEHUM, >KMBOTHBIX
1 OaKTepuil MoJ, MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OMUCAHUEY.

Tema 4. ’KuzHeaeaTeJbHOCTDb KJIETKH.



OOMeH BellecTB, WM MeTab0Iu3M. AccUMUIANUS (TJIaCTUYECKU OOMEH) U
TUCCUMWISIIIUSL  (PHEpreTuueckuif oOMEH) — JIB€ CTOPOHBI E€IWHOIO Mpolecca
Metabonu3ma. Pojib 3aKOHOB COXpaHEHUS BEIIECTB M DHEPrUd B MOHUMAaHUU
MeTaboau3ma.

Tunel oOMeHa BemiecTB: aBTOTpo(dHBIN U rereporpodHbid. Ponb dhepMeHTOB B
oOMEeHEe BeIleCTB U MPEBPAIICHUN YIHEPTUU B KIIETKE.

®dotocunte3. CBeTtoBast U TeMHOBas (a3bl hoTocuHTe3a. Peakuuu dorocuHTesa.
OddexTuBHOCTH hoTOCUHTE3a. 3HAUCHUE (POTOCUHTE3A JIJIs )KU3HU Ha 3emiie. BiausiHue
yCJIOBUM cpeabl Ha (POTOCHHTE3 U CHOCOOBI TOBBIMIEHUS €r0 MPOAYKTUBHOCTH Y
KYJIbTYPHBIX PACTECHUH.

XeMocuHTe3. XEeMOCHUHTE3Upylolue OakTepuu. 3HAUY€HHE XEMOCHHTE3a JUJIst
KW3HU Ha 3emiIe.

OHepreTuueckuii oOMeH B KieTke. PacrieruieHne BelIECTB, BBIJIEICHUE H
AKKyMYJIUDOBaHHWE JHEPTUM B KIETKE. DTambl dHEpreTudeckoro obmeHa. ['nmukomnus.
bpoxenue u ero Buabl. KHUCIOpOAHOE OKHCIEHHE, WJIH KIETOYHOE JIbIXaHUE.
OxucnutensHoe pochopunupoBanue. IPPEKTUBHOCTH SHEPTETUUECKOTO0 OOMEHA.

Peakiun matpuuHoro cuntesa. I'enernueckas nnpopmanus u JJHK. Peanuzarus
reHEeTHYeCKOW HWH(poOpMaIlMu B KIeTKe. ['eHeTWYeckuit KOJ UM €ro CBOMCTBA.
Tpanckpunums — matpuunbli cunte3 PHK. Tpancnsuust — 6uocunte3 Oenka. DTarbl
tpancisauuu. Konupoanue amuHokuciot. Posib pubocoM B GnocunTe3e Oenka.

Heknerounsie ¢dopmbl ku3Hu — BHUpYychl. McTopusi oTkpbiTusi BupycoB (/.
W. BanoBckwuif). OcoOEHHOCTH CTPOEHHUS W KU3HEHHOTO IMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuil, ;)KUBOTHBIX M UYEJIOBEKa, BbI3bIBAEMbIE BHUPYCAMHU.
Bupyc wummynonedunura uemoeka (BUY) — Bo3oymutens CIIN[a. OOGpartHas
TPAHCKPUIIUS, peBepTa3a U uHTerpasa. [IpodunakTrka pacnpocTpaHeHHUs BUPYCHBIX
3a00JIeBaHU.

JdeMoHCcTpanum:

IToptpetsi: H. K. Konsnios, /. Y. UBanosckuii, K. A. Tumupszes.

Tabmumpl  u  cxewmbl: «Tumbl nuTaHusy, «Metabonusm», «MUTOXOHIPHUSY,
«HepreTuyeckuii oOMen», «Xioporutact», «®PotocuHTe3», «CTpoerue JIHK»,
«Ctpoenne u (GyHKIMOHUpOBaHHE TreHay, «CuHTe3 Oenka», «'@HeTHYeCKUil Koy,
«Bupyce», «bakrepuodarn», «CtpoeHume u xu3HeHHbI nukn Bupyca CIIN]/la,
6akrepuodaray, «Permmukamms JJHK».

Oo6opynoBanue: mofenu-ammiukanun  «Yasoeane JIHK wu  Tpanckpumnmusy,
«buocunTes 6enkay, «CTpoeHue KIeTKu», Mmoaeib cTpykrypsl JIHK.

Tema S. Pa3MHOKeHre M1 HHAMBHUAYAJIbHOE PAa3BUTHE OPTaHU3MOB.

Kierounslii 1WKII, WIM >KM3HCHHBIM MUK KIeTKUH. HMHTepdaza u MUTO3.
[Ipomeccrl, mpoTekaromue B uHTEpdase. Pemmmkamnus — peakius MaTpUIHOTO0 CHHTE3a
JHK. Ctpoenne xpoMocoM. XpPOMOCOMHBIM HA0Op — KapwoTuil. JIumiounHbeii u
rarloOUIHBIA ~ XPOMOCOMHBIE  HaOopbl. XpomaTuibl. lluTomoruueckue OCHOBBI
Pa3sMHOXKEHUS U HHAUBUAYAIBHOTO Pa3BUTUS OPraHU3MOB.

Henenne knetkn — muro3. Cragumm muto3a. [Ipoumeccel, mpoucxopsiiue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi rubenb KJIETKH — aromnTo3.



dopMbl pa3MHOXKEHHSI OpPraHM3MOB: Oecronoe MU MmojoBoe. Buawsl Oecmonoro
Pa3MHOXKEHMS:  JICJICHUE  HAJABOE, IIOYKOBAHWME OJHO- W  MHOTOKJIETOYHBIX,
CropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKEHHE. VICKYyCCTBEHHOE KJIOHUPOBAHUE
OpraHu3MOB, €0 3HAYCHUE JIJIs1 CEJICKIIUU.

[TonoBoe pasMHOXKEHUE, €r0 OTAUYHUS OT OECIIO0JIOrO.

Meito3. Cragum wmenosa. IIporecchl, NpOUCXOASIIME Ha CTaausIX Meno3a.
IToBenenue xpomocom B Meio3e. Kpoccunrosep. buosiornueckuii CMbICI U 3HAYCHUE
Meno3a.

["amerorenes — mpoiiecc 00pa3oBaHUs MOJOBBIX KJIETOK Y >KMBOTHBIX. [lonoBBIE
JKeJe3bl: CEMEHHUKU M SUYHUKU. OOpa3oBaHWE W PAa3BUTHE TMOJOBBIX KJIETOK — raMmer
(cmepmaTo3ou, SHMIEKIIETKa) — crepMaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOEHUS
SMUIEKJIETOK U ciepMaro3ouoB. Omionorsopenue. [laprenorenes.

NunuBuayanbHoe  pa3Butue  (OHTOreHe3).  DOMOpHUOHAIbHOE  pa3BUTHE
(omOpuorenes). Ortanbl SMOPUOHAIILHOTO Pa3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX:
npoOneHue, racTpynsamnusi, opraHoreHes. IlocTomOpuoHanmbHOE pa3BUTHE. THIIBI
MOCTIMOPHOHAJIBHOTO Pa3BUTHS: MPAMoOE, HENpsMoe (TMurnHoYHOe). Biusinue cpepl Ha
pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC YPOJICTRA.

Poct u pazButue pacrenuit. OHTOT€HE3 IBETKOBOI'O PACTEHUSI: CTPOCHUE CEMEHH,
CTaJIuU PA3BUTHSL.

JdeMoHCcTpanum:

Tabmumpl w1 cxeMbl: «@OpMBI  pa3MHOXKEHUS ~ OpraHu3MoBy»,  «JIBoiHOE
OIUIOJIOTBOPEHUE Y LIBETKOBBIX pAacTeHUI», «BeretaTuBHOE pa3zMHOXEHUE PACTCHUI,
«/lenenue knetku O0akTepuit», «CTpOCHHUE TOJIOBBIX KIETOK», «CTpOEHHUE XPOMOCOMBIY,
«Kitetounbiid mukny, «Permmkanus JHK», «Mutosy, «Meio3», «IIpsMmoe u Henpsimoe
pazButruey», «l'ameToreHe3 y MIIEKONMUTAIONIMX W 4YeJoBeka», «OCHOBHBIE CTaauu
OHTOTECHE3a».

O06opynoBaHKEe: MUKPOCKOTI, MHUKpPOIpENnapaThl «CriepmMaTo30U/1bl
MJICKOIUTAIOMIECTO», <«SIMIEKIeTKa MIICKONUTaromeroy, «KapuokuHe3 B KIETKax
KOpEIIKa JIyKa», MarHUuTHAas MoJelb-anmmuinkanus «J/lenenune knetkw», moaeib JHK,
MoeNbh MeTadazHOH XPOMOCOMBI.

JlaGopaTopHble ¥ NpaKTUHYeCcKHe padoThI:

JlaGoparopras padorta Ne 3. «HabmrogeHne MuTo3a B KJIeTKaX KOHUMKA KOPEIIKa
JIyKa Ha TOTOBBIX MUKPOIIpenapaTaxy.

JlaGoparopnas pabora Ne 4. «3yueHrne CTpOSHUS IMOJOBBIX KJICTOK HAa TOTOBBIX
MUKpOIpenapaTaxy.

Tema 6. HacsieacTBeHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropus pa3BuThs reHETUKU. Posb nuronoruu u
AMOPHOJIOTUU B CTAHOBJIICHUH T€HETUKH. BKag pocCHUCKUX M 3apyO0eKHBIX yUEHBIX B
pa3BUTHE TEHETUKU. MeToNbl TeHEeTHKU (THOPUIONOTUYECKUM, UTOTCHETHYECKUM,
MOJIEKYIsipHO-TeHeTHUecKui). (OCHOBHBbIE TE€HETHYEeCKHuE TOHATUS. [ eHeTuueckas
CHMBOJIMKA, UCITOJIb3yeMasl B CXEMAaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUS IMPU3HAKOB, YCTaHOBIIEHHbIE [. MeHnenem.
MonorubpuHoe ckpenimBanue. 3aKOH eIMHOo00pa3usi TMOPUIOB MEPBOr0 MOKOJIEHHUS.



[TpaBuno foMUHUPOBAaHUS. 3aKOH PACIICIUICHUS MTPU3HAKOB. | MIIOTE3a YUCTOTHI TaMeT.
[TonHOE ¥ HEMOJIHOE JOMUHHUPOBAHUE.

JlurnbpunHoe ckpeluBaHue. 3aKOH HE3aBHUCUMOIO HACIEIOBaHUS MPU3HAKOB.
[luToreHeTHueckue  OCHOBBI ~ JUTHOPUIHOTO  CKpPEIIMBAHUA.  AHAIU3UPYIOLIEE
cKpemuBanue. Mcrnosb30BaHUME AHAIM3UPYIOUIETO CKPEIIUBAHUSA JJIs1 ONpEICICHUS
reHOTHUIIa 0COOHU.

CuennenHoe HacnenoBaHue mnpusHakoB. Pabora T. Moprana no cuenjieHHOMY
HacJIeI0BaHUIO TeHOB. HapyllieHue cuenieHns reHOB B pe3yJbTaTe KPOCCUHTOBEPA.

XpoMOCOMHasi TEOpHUS HACIEICTBEHHOCTH. [ eHeTUUEeCKHUE KapTHhl.

I'enetnika mona. XpoOMOCOMHOE ONPEACIEHUE IM0Ja. AYTOCOMBI U TMOJOBBIE
XpOMOCOMBI. ['OMOramMeTHble UW TeTeporamMeTHble opraHu3Mbl. HacnenoBaHue
MPU3HAKOB, CLETUICHHBIX C TTOJIOM.

N3menunBOCTh. BUIIBI M3MEHUMBOCTU: HEHACIICICTBEHHAss W HACJICJICTBECHHAS.
Ponb cpenpl B HEeHACIEICTBEHHON U3MEHYMBOCTH. XapaKTepUCTUKA MOIU(DUKAIIMOHHOM
U3MEHYMBOCTU. BapuanuoHHBIM psa W BapualmoHHas kpuBas. Hopma peakiuu
npu3Haka. KonuuecTBEHHbIE M KAYECTBEHHbIC IMPU3HAKM M HUX HOpMa pEeaKIUu.
CroiicTBa MOIU(PUKAIIMOHHOW U3MEHUUBOCTH.

HacnenctBeHHasi, WM TEHOTUNHMYECKAsl, W3MEHUMBOCTh. KoMOWHAaTHBHAs
U3MEHYMBOCTh. Mei03 U TOJIOBOM MPOIecC — OCHOBA KOMOMHATHBHON W3MEHUYMBOCTH.
MyTtanmonHnas u3MeH4YMBOCTh. Kiaccudukainus wmyTtarnuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. YacTtora W npuyuHBl MyTanuid. Myrtarennsie  (akTophel. 3aKoH
TOMOJIOTUYECKHUX PSII0OB B HacleAcTBeHHON n3MmenunBocty H. . BaBunoga.

BuesinepHast HaclieICTBEHHOCTh U U3BMEHYUBOCTb.

I'enetuka 4uenoBeka. Kapuotun demoBeka. OCHOBHBIE METOJbl T'€HETUKHU
YeJIoBEeKa: TeHeaJOTUYECKUM, OJM3HEIOBBIM, NHUTOTC€HETUYECKHUM, OMOXUMUYECKH,
MOJIEKYJISIpHO-TeHEeTUYeCKU. COBPEMEHHOE ONpENE/ICHHE T'€HOTUIA: MOJIHOT€HOMHOE
CEKBEHHPOBAHUE, TECHOTUIIMPOBaHWE, B TOM uyucie ¢ nomoulpto [I[P-ananu3a.
HacnencrtBennnle  3a0ojieBaHMs  4eJIOBEKAa: TIeHHBIE  OOJIe3HHM, OOJE3HH C
HACJIEICTBEHHON TPEPacioiOKEHHOCThIO, XpOMOCOMHBIe Ooine3Hu. ComaTnyeckue u
reHepatuBHble MyTanud. CTBOJIOBBIE KIETKH. [IpUHIUIIBI 310poBOTO OOpa3a >KU3HH,
JTUATHOCTUKHA, TPO(PUIAKTUKA U JICUEHUS TEeHETHYeCKnX OoJe3Heil. Memauko-

T'CHECTUYECCKOC KOHCYJIbTHPOBAHHUC. 3HaueHHe MeZ[HHHHCKOﬁ I'€HCTHUKU B
npcaoTBpaliCHUH U JICUCHHUH I'CHCTUUCCKUX 3a00JIEBaHUI YEIOBEKA.
JemoHncTpanum:

Hoptpersl: I'. Mennens, T.Mopran, I'.nme @pu3, C. C.YerBepuxkon, H.
B. Tumodee-Pecosckuii, H. 1. BaBumnos.

Tabmumpl 1 cxembl: KMOHOTHOPHIHOE CKPCIIMBAHUE M €r0 IUTOTCHETHYSCKas
OCHOBa», «3aKOH paCIICIUICHUS W €ro IIUTOTCHETHYECKass OCHOBa», «3aKOH YHUCTOTHI
rameT», «JurnbpumHoe ckpenmBanue», «lluTomormdyeckue OCHOBBI JUTHOPUIHOTO
CKpemuBaHus», «Meno3», «B3anMoaencTBUE asjielbHBIX TE€HOBY», «l €HeTHYecKue
KapThl PACTEHUM, XUBOTHBIX M 4YeJIOBEeKay», «l'eHeThka 1moja», «3aKOHOMEPHOCTH
HACJIEJI0BaHUs, CUEIJIEHHOTO C MOJIOM», « KaprHOTHIIBI YelIOBEKa U KMBOTHBIX», « Bubl
M3MEHUYMBOCTH», «MoaudukanmonHas Hu3MEHUYMBOCTHY, «HacnemoBanne pesyc-
dakTopay, «'eHeTuka rpyIn KpoBu», «KMyTalmoHHass U3MEHUUBOCTHY.

OO0opynoBaHue: MOACTH-ANIIINKAITUN «MonHorubpugHoe CKPEIIUBAHUCY,
«Henonnoe  nomuHupoBanuey,  «Jlurubpunnoe  ckpemmBanue»,  «llepexpéct




XpOMOCOM», MHKPOCKOII M MHKporpenapar «Jpo3zodpuna» (Hopma, MyTauuu (popMbl
KpBUIbEB U OKPACKH TeJa), repdapuid «I"opox moceBHOW».

JlabopaTopHbIe M IpaKTHYeCKHe PadoThbI:

Jlaboparopnasi pabota No 5. «M3yueHue pe3ynbTaTOB MOHOTHOPHUAHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIbI HA TOTOBBIX MUKpPOIIpENnapaTaxy.

Jlaboparopnasi pabotra Ne 6. «3yyeHue MoauduUKallMOHHONW HW3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOI.

JlaGoparopHast pabora Ne 7. «AHanu3 MyTauuid y Jpo30Quibl Ha TOTOBBIX
MUKpOIpenapaTax.

[Ipaktnueckas padora Ne 2. «CocTtaBieHue U aHaIU3 POJAOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka M TPOLECC. 3apOXKICHHUE CEJICKIMH W JOMECTUKALIMS.
Vuenne H. WM. BaBunoBa o 1eHTpax MPOUCXOXKACHUS U MHOTooOpasusi KyJbTYPHBIX
pacteHuid. LIeHTpBI NPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. COPT, MOPO/Ia, IITAMM.

CoBpeMeHHBIE METOJbI CEJIeKIIMU. MacCOBBIM W WHAWBUIYAIbHBI OTOOpPHI B
CENEeKIMU pacTeHUM U KUBOTHBIX. OlEeHKa »3KcTepbepa. bBIM3KOPOICTBEHHOE
CKpelrBaHue — HHOpuAUHT. Ynctas nunus. CKpenrBaHue YUCThIX JTUHUHN. ['eTeposuc,
win rubpuaHas cwia. HepojcTBeHHoe ckpemmBaHue — aytopununr. OtnanéHHas
rubpuan3anus u e€ ycrexu. MckyccTBeHHBIN MyTareHe3 U MOJIydyeHHE TOJIMIUIONIOB.
JIoCTH>KEHUS CENEKIUU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus Kak oOTpacib NPOU3BOJCTBA. ['€HHAas WHXKEHEpUs. OTalbl
co3nanus pekomOouHantHor JIHK u TpancrenHbsix oprann3moB. Kiietounas nHxeHepHs.
Kierounbsie KynbTypbl. MUKpPOKIOHAIBHOE pa3MHOKEHUE pacTeHuil. KiioHupoBaHue
BBICOKOIIPOAYKTUBHBIX  CEJIbCKOXO35MCTBEHHBIX OpPraHW3MOB. OKOJIOTMYECKHE U
strdeckue npodsemsl. MO — reHeTrHdecku MOIU(DUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

Iloprpetsi: H. . BaBumnos, U. B. Muuypus, I'. /I. Kapneuenko, M. @. 1BaHoB.

Tabnuiel  u  cxembl: kKapta «LleHTpBl TPOUCXOXKIEHUS W MHOT000pa3us
KyJIbTYPHBIX pacTeHuid», «l[lopoapl AoOMamIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX
pacreHuity, «OtnmanéHHas rubOpuausanusy, «Padbotel akamemmka M. @. VMBanoBay,
«(lomummongusi», «OOBEKTHI  OWOTEeXHONOTHHY, «KieTouHble  KynbTYypel |
KJIOHHUpOBaHue», «KOHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

OO6opyioBaHKe: MYJISKH TIJIOJIOB M KOPHEIIONOB JAUKUX (OPM M KyIbTYPHBIX
COpPTOB pacTeHmi, repoapuiit «CeabCKOX03IHCTBCHHBIC PACTCHH.

JlaGopaTopHblie U MPpaAaKTHYECKHUE PA0OTHI:

Okckypcust «OCHOBHBIE METO/bI M TIOCTUKEHHS CENIEKIIMN PACTEHUN U KMBOTHBIX
(Ha CENeKIIMOHHYIO0 CTaHIHIO, TUIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA Y4acTOK, B
TEIJIMYHOE XO3SIIICTBO, Ta00OPATOPUIO arpOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».




11 KVIACC

Tema 1. DBoIIOLIMOHHAS OHOJIOTHS.

[Tpennochlnku BO3HMKHOBEHHS 3BOJIIOLMOHHON TEOPUU. DBOJIOLMOHHAA TEOPUS
n eé MecTo B OuoJIoruU. BiusHME 3BOJIIOIMOHHON TEOPUM HA Pa3BUTHE OHOJOTUM U
JIPYTUX HayK.

CeugerenscTtBa  dBoJMroUMU.  [lameoHTONOrMYecKHe:  MOCIENOBATENBHOCTh
MOSIBJICHUSI BUJIOB B MAJCOHTOJOTMYECKOM  JIETOMHUCH, TMEpPeXOoJHbie  (POPMBL.
buoreorpaduyeckue: cxoacTBo U paznuuue GayH u Gpaop MaTepUKOB U OCTPOBOB.

OMOpHONIOTHYECKUE: CXOJICTBA W  pazauyusi SMOPHOHOB pa3HBIX BHUJOB
NO3BOHOYHBIX.  CpaBHUTENbHO-AHATOMUYECKUE:  TOMOJIOTMYHBIC,  aHAJOTUYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX TMYyTeH Yy BcCex
OpPraHu3MOB.

OpomronmonHas  teopuss Y. JlapBuHa. llpennocbuiku  BO3HUKHOBEHMS
napBUHU3MA. JIBOKYIIME CWJIBI DBOJIONUU BUIOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOKEHME TpU OTPAHUUYEHHOCTH PECYpCOB, HEOMNpEIe€HHAs W3MEHUYMUBOCTD,
60prba 3a CyIecTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopust 3Botonuu (CTI) u e€ 0CHOBHBIE TOJIOKEHHUS.

MuxkposBodtonus. [Tonynsinus kKak eIMHUIA BUAa U BOJIIOLIUH.

JBuxymue cuibl ((pakTopbl) HBONIONUU BUAOB B MpHupoae. MyTallMOHHBIN
npolecc U KOMOMHATUBHAS W3MEHUYMBOCTH. [lomyNsiMOHHbBIE BOJHBI U JIpei( T'eHOB.
N3onsauus u Murpanusi.

EctecTtBennniit  oTOOp — HampaBiugwomuid ¢aktop dBodONHH.  DOpMBI
€CTECTBEHHOT0 0TOOpA.

[IprcnocOONEHHOCTh  OPraHM3MOB  KaK  pe3yibTaT dBoMOIUHU. [Ipumepsl
IPUCTIOCOOJIEHUH Y OpraHu3MOB. ApoMopP( 03kl U UIN0A AT TAIIHH.

Bun u Bunoobpazosanue. Kputepuu Buma. OcHoBHBIE (POPMBI BHI00OPA30BAHUS
reorpagpuyeckoe, SKOJIOTUYECKOE.

MakpoosBomtonusi.  Dopmbl  dBomOIMU:  QuUIETHYECKas,  JUBEPreHTHas,
KOHBEpreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxaeHne OT HeCHEUUAIU3UPOBAHHBIX IpeakoB. [Iporpeccupyromas
crienuanu3anus. AJanTuBHAs paaualysl.

JemoHncTpanum:

IMoptpetsl: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kopanesckuii, K.
M. bap, O. I'ekkenb, @. Mromiep, A. H. Cesep1ios.

Tabmuibl U cxeMbl: «Pa3BUTHE OpPraHMYECcKOro mMupa Ha 3emiie», «3apoiablln
MMO3BOHOYHBIX JKUBOTHBIX», «ApXeomTepurcy, «DopmMbl OOpHOBI 32 CYIECTBOBAHHE,
«EcrectBennbiii 0T00p», «MHOTOOOpa3ne COpTOB pacTeHuit», «MHOrooOpasue moposa
KUBOTHBIX», «llomynsmuny», «MyTanMoOHHAsS W3MEHYHBOCTHY, «ApomMopdo3sy,
«nnoananranuny, «O0mas aereHepamusy, «J[Buwxyiiue cuibl sBojouny, «Kaprta-
cxema Mapuipyra nyremectsus Y. Jlapsuna», «boppba 3a cyiiecTBoBaHUEY,
«IIpucnocoOneHHOCTh OPTraHU3MOBY, «"eorpaduueckoe BUJI000pa30BaHUEY,
«IKOJOTUYECKOE BU000PA30BAHUE).

O06opya0BaHUE: KOJUICKIIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPacku, HAOOp
IJIOJIOB U ceMsiH, Kosutekius «lIpumepsl 3alIMTHBIX TPUCITIOCOOTICHUN Y KUBOTHBIXY,




Monenb «OCHOBHBIC HANpaBICHHUS OJBOJIOUUNY», O0BEMHAass Mojenb «CTpoeHHe
TOJIOBHOT'O MO3T'a MO3BOHOYHBIXY.

buoreorpapuueckass kapra wmmpa, Kojulekimus ~«DopMBl  COXpaHHOCTH
MCKOTIAeMbIX XUBOTHBIX M PacTeHU», Monaenb ammiukamus «llepekpéct xpomocom»,
BJI&XKHBIE MpernapaThl «Pa3BuTre HaceKOMOTo», «Pa3BuUTHE JATYIIKWY», MUKpOTIpenapar
«Ipo3zoduna» (Hopma, MmyTanuu GOpMbI KPBLIILEB U OKPACKHU TENA).

JlaGopaTopHble 1 MPaAKTUYECKHE PA0OTHI:

Jlaboparopnast pabora Ne 1. «CpaBHeHue BHAOB 10 MOP(OJIOTUYECKOMY
KPUTEPHUION.

JlaGoparopnas pabora Ne 2. «OmnucaHue NpHCIOCOOJIEHHOCTH OpraHu3Ma U €€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KM3HHM Ha 3emuie.

JloHayyHble TIPEACTaBICHUS O 3apOXKICHUU >KU3HU. HaydHble THUNOTE3bI
BO3HUKHOBEHUS *U3HU Ha 3emJe: abMoreHe3 M maHcnepMmusi. XuMU4ecKas BOJIIOIMS.
AOUOTCHHBIM CUHTE3 OPraHUYECKUX BEILIECTB u3 HEOPTaHUYECKHX.
OKCMEPUMEHTAIILHOE TOJTBEPKIACHUE XUMHYECKOW HBoItoNMU. HadanbHble 3Tamnbl
ouonornyeckoil sBomrouuu. ['unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHME TMPOTOKJIECTKU. lIepBble KIETKM MU UX DSBOJIIOLMUS.
@opMHUPOBAHUE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie mo spaM U nepuonam. Karapxei. Apxeickas u
npotepo3orickas dpsl. [lameosolickas spa U €€ mepuoibl: KEeMOPUMCKUN, OPIOBUKCKUH,
CWIYPUMCKUI, TEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHM.

Me3o30Kckas 3pa ¥ €€ NepruoIbl: TPUACOBBIM, FOPCKUH, MEJTOBOM.

KaiiHo3olickass 2pa © €€  MNEepuoAbl:  IMAJCOrCHOBBIM,  HEOrCHOBBIMH,
AHTPOTIOT€HOBBIM.

XapaKkTepuCTUKa KIMMaTa W TeO0JOTHYecKux MporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIUHU PACTUTEIBHOTO U KMBOTHOTO MHpa. ApoMop(03bl y PACTEHUN U KUBOTHBIX.
[losiBieHME, paclBET U BBIMUPAHHUE TPYII KUBBIX OPraHU3MOB.

Cuctema OpraHMYecKOro MHpa Kak OTpakeHue HBoitouur. OCHOBHBIE
CHUCTEMAaTUYECKHE TPYIIIbI OPraHU3MOB.

OBOJIIOIMUSL YeNnoBeKa. AHTPOIONOrUs Kak Hayka. Pa3Butue mnpencraBieHUN O
MIPOUCXOXKIECHNUN 4YesloBeKa. MeTo bl u3yueHus antpornoreHe3a. CXoACcTBa U pa3anyus
YeJoBeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJ0KEHUE YEIIOBEKA.

JIBrxymue cuibl (pakTopsl) anTpornoreHe3a. HacnencrseHHass U3MEHUYMBOCTh U
€CTeCTBEHHBIM 0TOOp. OOmIEeCTBEHHBI 00pa3 KU3HW, WU3TOTOBIEHUE OPYAHWH Tpya,
MBIIIJICHUE, PEYb.

OCHOBHbBIE CTaJuM M BETBU HBOJIOLMM YEJIOBEKA: aBCTPAJIONUTEKH, YemoBek
yMenbiid, YemoBek npsAMOXOAsAInii, YenoBeK HeaHAepTanbCKuid, YelOBEK pa3yMHBIN.
Haxonku uckomaeMbIX OCTAaTKOB, BPEMsl CYIIECTBOBAHHUS, 00JacTh PacHpOCTPaHEHHUS,
00BEM r'OJIOBHOTO MO3Tra, 00pa3 KU3HHU, OPYIUs.

UYenoBeueckue packl. OCHOBHBIE OOJIbIIIME pachl: €BpONEOUaHAs (eBpa3uiickas),
HErpo-aBCTpaJIONHAs (SPKBAaTOpHalbHAsA), MOHIOJIOUJIHAS (a3UaTCKO-aMEpUKaHCKas).
UepTbl MOpUCTOCOOIECHHOCTH TMPEICTAaBUTEIEH UYETOBEUYECKMX pac K YCIOBUSIM
cymiectBoBaHus. EquHCTBO yenoBeueckux pac. Kpuruka pacusma.



JdeMoHcTpanum:

IMoptpetel: @. Penu, JI. [Tactep, A. K. Onapun, C. Muinep, I'. FOpu, Y. [lapBuH.

Tabmunel  u  cxembl: «Bo3HukHOBenne COJTHEYHOM CHUCTEMBI», «Pa3BuTHe
OopraHnyeckoro  mupa»,  «PacturenpHas  kieTtka», <«OKMBOTHas  KJIETKay,
«IIpokapuornueckas kietka», «COBpEMEHHass CHCTEMa OpPraHMYECKOrO MHPay,
«CpaBHEHUE aHATOMUYECKUX YEPT CTPOCHHUSI YEIIOBEKA U YEJIOBEKOOOPA3HBIX 00€3bsIHY,
«OCHOBHBIE M€CTa MAJIECOHTOJIOTHUYECKUX HAXOJOK MPEIKOB COBPEMEHHOTO YEIIOBEKAY,
«/lpesHeimme srogu», «/peBHue monu», «llepBble  COBpeMEHHBIE  JIIOANY,
«YenoBeueckue pacoi».

O6opynoBanue: Myisiku «I[Ipoucxoxaenre yenoBeka» (0IOCTbI aBCTPAJIONMUTEKA,
NUTEKAaHTPOIa, HeaHJepTaablla, KPOMAaHbOHIIA), CJIEMKH WU M300paKeHUs] KaMEHHBIX
opynuii  mepBOOBITHOTO  yesnoBeka  (KaMHHU-YONIEphl,  pyoOwsa,  ckpebia),
reoxpoHoyiorndeckass Tabnuua, KoJulekuus «@POpMbl COXPAaHHOCTH HCKOIMAEeMbIX
KUBOTHBIX M PACTCHUI».

JlaGopaTopHble 1 MPpaKTHYECKHE PA0OTHI:

[Ipaktuueckass pabora No 1. «M3ydeHue HCKOMAaeMbIX OCTATKOB pPACTCHUH U
KUBOTHBIX B KOJUIEKLIHIX).

OKcKkypcusi «ODBOJIIOLMS OpPraHWYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIN WM KpaeBeIueCKuil My3ei).

Tema 3. Opranu3mMbl 4 OKpY:KaIinas cpeaa.

DKOJIOTHSl KaK HayKa. 3aJaud U pa3lielibl 3KOJIOTMU. MEeTonbl 3KOJIOTHYECKUX
UCCJIEA0BAaHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOWTaHWS OpPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/YIIIHASA, IOYBEHHAs,
BHYTPUOpPraHW3MEHHAs.

Okonorumdyeckue  (daktopbl. Kmaccudukammss  dKoJOTHMUECKUX  (DAKTOPOB:
a0MOTHYECKHEe, OMOTHYECKUE W aHTPONOTeHHBIC. JleHCcTBHE SKOJIOTHYeCKHX (HDaKTOPOB
HA OpPraHu3MBbl.

AbGuotnueckne (GakTOpbl: CBET, TeMIepaTypa, BIaKHOCTh. DdoTomepuoamnsm.
[Tpucniocobennsi opraHU3MOB K JIEHCTBUIO abnoTuyeckux (paktopoB. buomornueckue
PUTMBI.

buotnyeckue ¢akropsl. Bumpl OMOTHYECKUX B3aMMOJEHCTBUIA: KOHKYPEHITHS,
XHIIHUYECTBO, cuUMOMO3 u ero Qopmel. [lapasutusm, Koomepaius, MyTyaau3M,
KOMMEHCANIM3M  (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M, HEHUTPaIU3M.
3HaueHWe OMOTUYECKHX B3aUMOJECUCTBUM JIsI CYIIECTBOBAHMUS OpPraHU3MOB B
MPUPOJIHBIX COOOIECTBAX.

DOKOJIOTUYECKHE  XapaKTepUCTHKU  momyisiuuud.  OCHOBHbIE — TOKa3aTelnu
MONYJISIIUU:  YUCIEHHOCTb, IUIOTHOCTb, POXKJIAE€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[MHaMmka YyucIeHHOCTH MONYJISIUUU U €€ PeryJIsiusl.

JdeMoHCcTpanum:

Hoptpetst: A. I'ym6onbar, K. @. Pynbe, 3. I'ekkenb.

Tabmuibl u cxembl: kapta «lIpuponnbie 30Hbl 3emin», «Cpeapl OOUTaHMS
opranusmoBy»,  «@otonepuoausm», «llomynsauum»,  «3aKOHOMEPHOCTH  POCTa
YUCJICHHOCTHU NONYyJIAluu uHdy3opun-rydenskny, «lluniesbie nenm.

JlaGopaTopHblie U MPpaKTHYECKHUE PA0OTHI:




Jlaboparopnasi pabotra Ne 3. «Mopdosoruyeckne OCOOEHHOCTH PACTEHUU U3
pPa3HbIX MECT OOUTAHUSI.

JlaGopatopHast pabota Ne 4. «BnusHue cBeTa Ha pOCT M PA3BUTHE UYEPEHKOB
KOJIeycay.

[Ipaktuueckas pabora Ne 2. «lloacy€T MIOTHOCTH MOMYJSLUMNA Pa3HBIX BHJIOB
pacTeHun».

Tema 4. Coo01ecTBa M 3KOJI0rM4eCKHE CUCTEMBI.

CoobmiecTBO opraHu3mMoB — OuoreHo3. CTpyKTypel OHOIIEHO3a: BHUIOBAasi,
IpOCTpaHCTBeHHAs, Tpoduueckas (nuieBas). Bunpl-qomunanTel. CBsi3U B OMOIIEHO3E.

DkoJioruyeckue cuctembl (d9KocucTeMbl). [loHsitue 00 d2KOocucTeME U
ouoreorienoze.  DYHKIMOHAIBHBIE  KOMIIOHEHTHI ~ DKOCHUCTEMBI:  TPOJYIEHTHI,
KOHCYMEHTBI, pPeAylUeHThl. KpyroBopoT BEIIECTB W MOTOK JHEPIrUU B HSKOCUCTEME.
Tpodudeckue (muiieBbie) ypoBHH dKocucTeMbl. [luieBwie nenu u cetu. OCHOBHBIE
MOKa3aTeM JIKOCHUCTEMBI: Ouomacca, TMPOAYKIMA. OIKOJOTHYECKUE MUPAMUIbI:
NPOJIYKIIMHM, YUCIECHHOCTH, Ounomaccel. CBOWCTBA JKOCUCTEM: YCTOWYHMBOCTD,
camoperyssnus, pazputue. Cykieccus.

[IpupoaHbIie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOTO WIIH
HIUPOKOIUCTBEHHOTO JIeCa.

AHTpPONIOT€HHBIE HSKOCHUCTEMBI. ATpO3KOCUCTEMBI. YpOoskocucTeMsl.
buonoruyeckoe u X035MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopasznooOpaszue kak ¢akrtop ycTouuBocTh dKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

Yuenune B. U. Bepnaackoro o Owuocdepe. I'panuiipl, coctaB U CTPyKTypa
ouoceprr. Kuoe BemectBo u ero ¢yHkiuu. OcoOeHHOCTH Ouochepsl Kak
r100aapHOM SKOCHUCTEeMBI. [[nHaMu4eckoe paBHOBeCcHE M oOpaTHas CBs3b B Onocdepe.

KpyroBopoTsl BemiecTB U OHWOT€OXMMHUYECKHME IHUKIBI AJIEMEHTOB (yriepoja,
azora). 30HabHOCTh Onocdepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoBeuecTBo B Onochepe 3emin. AHTPOIIOTeHHBIE M3MEHEHUsS B Ouocdepe.
I'moGanpHBIC YKOIOTHYSCKHUE TTPOOIEMBI.

CocymiecTBoBanne Tpupoabl u denoBedecTBa. CoxpaHeHue OuMOpa3zHOOOpa3us
KaKk OCHOBa ycToWumBocTu Ouocdepsl. OCHOBa pPAIMOHAIBHOTO  YIPABICHUS
MPUPOJIHBIMU PECypcaMu U UX HCMHOJb30BaHUE. [[oCcTmxkeHus OUONOTMH U OXpaHa
MIPUPOJIBI.

JdeMoHCcTpanum:

Hoptperst: A. JIx. Tencnu, B. H. Cykaués, B. . Bepuanckuii.

Tabmuipbl u cxembl: «IIumesbie uenu», «bHOLIEHO3: COCTaB M CTPYKTypay,
«IIpupongusie coobmectBay, «llenmu mnutanus», «IKoNOrMyecKass MUPAMHUIAY,
«buocdepa m uenoBek», «IKOCHCTEMa MIUPOKOIUCTBEHHOTO Jiecay, «IKOCHCTEMa
XBOWHOTO Jieca», «buoneHo3 BojgoémMay, «ArponeHos», «lIpuMepHble aHTPOTIOTEHHbIE
BO3JCUCTBUS Ha MNOPUPOAY», «BaKHEWIIME HMCTOYHUKM 3arps3HEHUs BO3JyXa U
IPYHTOBBIX BOA», «[louBa — BaxkHelmiass cocTaBistomas Ouocdepbry, «DakTops
nerpanainuu nouBy, «llapuukoBelit 3 ek, «DakTopsl paAMOAKTUBHOTO 3arpsi3HEHUS
ouocdepn», «O0mas ctpykrypa ouocdepsn», «Pacrnpoctpanenue xxu3Hu B ouocdepe»,




«O30HOBBIN 3KpaH Ouochepr», «Kpyroopor yriaepoga B ouocheper», «Kpyrosopor
a30Ta B IPUPOJIEN.

Oo6opynoBanue: Moaenb-anmiukanus  «Tunuunele  OWOLEHO3b», repOapuit
«PactutenbHble cooOuiecTBay, kojuiekuuu «buouenos», «Bpenurenu BakKHEUIIUX
CENbCKOXO3AMCTBEHHBIX KYJIBTYp», repObapuuM M KOJUIEKIMM PACTEHHH MU >KUBOTHBIX,
MIPUHAJIEKAIIME K PA3HBIM JKOJOTMYECKUM TIpynnaM oJHoro Buaa, KpacHas kHura
Poccuiickoit @enepannu, n300pakeHUs OXpAHIEMBbIX BUJOB PACTEHUN U KUBOTHBIX.




INIJIAHUPYEMBIE PE3YJIBTATDI OCBOEHUA YYEBHOTI'O
NPEAMETA

Cornacao ®I'OC COOQO, ycraHaBnuBaroTCsl TpeOOBaHUS K PE3ysbTaTaM OCBOCHHS
oOydJarolmuMHCsl  MPOrpaMM  CcpeaHero  oOmero  oOpa3oBaHMs:  JTUYHOCTHBIM,
METanpeMETHBIM U MPEAMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpykType JMYHOCTHBIX PE3YJbTaTOB OCBOEHUS mnpeamera «buonorus»
BBIZICJICHBI CJICAYIOIIME COCTABJISIONIME: OCO3HAHUE OOYYaIOIIMMUCS POCCUMCKON
rpaXJaHCKONW MJIEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEIbHOCTU U
CaMOOTMPEICIICHUIO, HAJTUYME MOTHBAIMM K OOY4YEHHUIO OMOJIOTHUHM, II€JICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEXJIEHUW JMYHOCTA HAa OCHOBE KIIIOYEBBIX IIEHHOCTEH W
UCTOPUYECKUX TPAIUIMK pa3BUTUS OMOJOTMYECKOTO 3HAaHWS, TOTOBHOCTH U
CIIOCOOHOCTh O00YYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JEATEIIBHOCTU IIEHHOCTHO-
CMBICJIOBBIMM YCTaHOBKAMH, TMPUCYIIUMU CHUCTEME OHOJOTHMYECKOTO O00pa3oBaHus,
HaJIM4Me HKOJOTUYECKOTO MPAaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTH
YKU3HCHHBIC TIJIaHBI.

JInyHOCTHBIC pE3yIbTaThl OCBOEHUS TpeaMeTa «bUOJOTHS» JIOCTUTalTCS B
€IUHCTBE Y4eOHOM M  BOCIUTATEIBHOM  JIESITEIHPHOCTH B  COOTBETCTBHH  C
TPAAULIMOHHBIMUA POCCUHUCKUMH COLMOKYJIBTYPHBIMU, HMCTOPUYECKUMH U JIYXOBHO-
HPABCTBEHHBIMHU IICHHOCTSIMH, TPUHATHIMH B OOIIECTBE NpaBUJIaMU W HOPMaMH
MOBEJIEHUS M  CIIOCOOCTBYIOT TMpolleccaM  CaMOIO3HAHWsA, CaMOBOCIUTAHUS U
CaMOpa3BUTHS, Pa3BUTHA BHYTPEHHEW MO3ULMM JIUUYHOCTH, NMATPUOTU3MA, YBOKEHUS K
3aKOHY M MPaBOIOPSJKY, UYEJIOBEKY Tpylda M CTaplieMy IIOKOJICHUIO, B3aUMHOTO
yBaXEHUS, OEpEeKHOTO OTHOMICHHS K KYJbTYpHOMY HACICIUI0 M TPATULHAAM
MHOTOHAIlMOHAJIBHOTO Haponaa Poccuiickor depepanuu, MPUPOJEC U OKPYKAIOIICH
cpene.

JIn4HOCTHBIC pe3yJIbTaThl OCBOCHHS ydeOHOro mpeamera «buosorus» moJKHBI
oTpakaTb  TOTOBHOCTH M  CIOCOOHOCTH  OOYYalOIIUXCS  PYKOBOJCTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEH TO3WIMEH  JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHMEHTALINH, MTO3UTUBHBIX BHYTPEHHHUX yOCKICHHH, COOTBETCTBYIOIINX
TPAIUIUOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHUE KUZHEHHOTO OTbITa
M OIbITa JEITEIBHOCTM B IMPOLIECCE peaju3allid OCHOBHBIX  HaIpaBICHUI
BOCMIUTATEJIbHOM AEATEIIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskIaHCKOT0 BOCIMTAHMSI:

c(hOpPMUPOBAHHOCTh TPAXKTAHCKOW IO3HUIIMH OOYYaroOIIerocss KaKk aKTUBHOTO M
OTBETCTBEHHOT'0 YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHHWE CBOMX KOHCTUTYIHMOHHBIX MpPaB U O00S3aHHOCTEH, yBaXKCHHE 3aKOHA U
MIPaBOMOPSIAKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW AESATEIBHOCTU MPU CO3JAHUU YUEOHBIX
MPOEKTOB, PEIICHUM YUYE€OHBIX W MO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUH OMOJIOTHYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPEAEIATh COOCTBEHHYIO MO3UIMIO MO OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;



YMEHUE YYHUTHIBATh B CBOMX JEHCTBUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIIOACH C pa3sHbIMH YOEXKICHHUSIMH, KYJIbTYPHBIMU LIEHHOCTAMH U
COLMAJIBHBIM IIOJIOKEHUEM;

TOTOBHOCTbH K COTPYJHUYECTBY B MPOIIECCE COBMECTHOI'O BBINOJHEHUSI YUYEOHBIX,
[I03HABATEJILHBIX U MCCIIENOBATEIbCKUX 3a7a4, YBAXXUTEIBHOIO OTHOILIEHUS K MHEHUIO
OIIOHEHTOB NPHU 0OCYKJIEHUHU CIIOPHBIX BOIPOCOB OMOJIOTMUYECKOTO COJEPIKAHMUS;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaXJaHCKOW HUIECHTUYHOCTH, IMAaTPUOTHU3MA,
YBAKEHHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH nepen PoauHOM, ropaoctu 3a
CBOM Kpau, cBOWO PoauHy, CBOW S3BIK U KYJbTYpY, MPOLUIOE K HACTOSIEE
MHOT'OHALIMOHAJILHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJHOMY HACIEIUI0 U MAMATHUKAM MPUPOIBI,
IOCTHKEHUSIM Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIOCOOHOCTH OIEHHMBATH BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBJICHHE M PAa3BUTHE
OMOJIOrMM, MTOHUMaHUsl 3HAYCHUs OMOJIOTMU B TO3HAHUM 3aKOHOB MPHUPOJIbI, B KU3HU
YeJIoBEeKa U COBPEMEHHOTO 00IIeCTBa;

ujeiHas yOexJIEHHOCTh, TOTOBHOCTh K CIy)XeHHI0O H 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHUE TYXOBHBIX IIEHHOCTEN POCCHUIICKOTO HAPO/Ia;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUUECKOTO TTOBEICHNUS,

CIIOCOOHOCTh OIICHWBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MTOCTPOCHHUE YCTOMUHNBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIICHHUE K CBOUM POJUTEIISM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSATHS [EHHOCTEW CEMEWHOM W3HH B COOTBETCTBHHU C TPAIAUIUASIMHU
HaponoB Poccuu;

4) 3¢TEeTHY€CKOT0 BOCITUTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYas OSCTCTHKY OBITa, HAYYHOIO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAa, OOIICCTBEHHBIX OTHOIICHHMIA,

MMOHMMaHHE YMOIMOHAIBLHOTO BO3IECHCTBHUS KUBOU IPUPOIBI U €€ IIEHHOCTH,

TOTOBHOCTH K CaMOBBIPA)KEHHIO B pa3HBIX BHJIAX HCKYCCTBa, CTPEMJICHHE
MPOSIBJISATH KA4€CTBA TBOPUYCCKOM TUIHOCTH,

5) pu3nueckoro BocHHUTAHHS, (GOPMHPOBAHHA KYJbTYPbl 3I0POBbS H
IMOIMOHATBLHOI0 0JIArOMOJIyYHs

MOHUMaHUE M peain3alusl 3J0pOBOro M 0e30macHoro odpasza »Ku3HU (310pOBOE
MMATaHHE, COONIOJCHHE TUTMCHUYCCKUX IPABHJI W HOPM, COaJaHCHPOBAHHBIA PEKUM
3aHATUN M OTJIBIXA, PETyJsIpHas pU3HUeCcKass akKTHBHOCTD), O€PEKHOTO, OTBETCTBEHHOT'O



U KOMIIETEHTHOTO OTHOIICHUSI K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY
310POBBIO;

MMOHUMAaHHE [IEHHOCTH MPaBUJl UHAUBUYATBHOTO U KOJUIEKTUBHOTO 0€30MacHOTO
MOBEJICHUSI B CUTYaIUsIX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCIEICTBUN W HENPUATUS BPEAHBIX MPHUBBIYEK (YMOTpeOICHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) TPy/10BOr0 BOCIIUTAHMS:

TOTOBHOCTB K TPY/AY, OCO3HAHUE IICHHOCTH MacTEPCTBA, TPYAOIIO0HE;

TOTOBHOCTh K AKTHBHON JIEATEJIBHOCTH TEXHOJOTHYECKOW W  COLMAIbHOMN
HAMpaBJICHHOCTH, CIOCOOHOCTh HWHHUIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIbHO
BBITTOJIHATD TAKYIO JACSITEIbHOCTD;

HHTEPEC K pa3Iu4HbIM cdepaM npodheCCHOHATBHON ACSITeIbHOCTH, YMEHHUEC
COBEpIIIaTh OCO3HAHHBIN BHIOOP OyayIei mpodecCuu U PeaaTn30BbIBATh COOCTBCHHBIC
’KU3HCHHBIC TUIAHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BaHUIO HA POTSHKEHHUN
BCEM JKU3HHU;

7) SKOJIOrMY€eCKOr0 BOCITUTAHMS:

HKOJIOTHYECKH 11€JIeCO00Pa3HOE OTHOIICHUE K MPUPOJIE KaK UCTOYHHUKY >KM3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIICHUE  YPOBHS  DKOJOTMYECKOM  KyJIbTYypbl: TMPUOOpETEeHHE  OIbITa
TUTAHUPOBAHUS TIOCTYIKOB M OIEHKH UX BO3MOXHBIX MOCJEACTBUH ISl OKPYKaIOIIEH
Cpenbl;

OCO3HAHHE TJIOOAJIBHOTO XapaKTepa 3KOJOTMYECKHX MpodJieM U MyTed Hux
pEIICHHUS;

CIIOCOOHOCTh MCTOJIb30BaTh NMPUOOpPETaEMbIC TIPH M3YUYCHHH OMOJIOTHH 3HAHHS U
YMEHHUS TIPU PEHICHUH MPOoOJieM, CBSI3aHHBIX C PAallMOHAIBHBIM MPUPOIOTIOIB30BAHIEM
(cobmromeHne TpaBWII TIOBEACHHWS B TMPUPOJIE, HAMPaABICHHBIX Ha COXpPaHCHHE
paBHOBECHS B 9KOCUCTEMaX, OXPaHy BUIOB, IKOCUCTEM, Orochepsl);

AKTUBHOEC HEINPHUATHE NCHUCTBUM, MPUHOCAIINX BPEI OKPYKAOIIEH MPUPOIHOU
cpelne, yMEHHE TMPOTHO3MPOBATH HEOIATONMPHUSATHBIC SKOJOTHYECKHE MOCIEICTBHS
NPEeANTPUHUMAEMBIX JIEMCTBUN U MIPEIOTBPAILATh UX;

HAJIMYHAE Pa3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, JKOJOTHUYECKOW KYJIbTYPHI,
OTIBITA JCSTEIBHOCTH HKOJOTHYECKON HANPABICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS
MMH B TIO3HABATEIbHOW, KOMMYHHUKATUBHOW M COIMAJILHON MPAKTHUKE, TOTOBHOCTU K
YYaCTHIO B IPAKTUYECKOM NESITEILHOCTH KOJIOTHUYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 TIO3HAHMSA:

c(hOpMHUPOBAHHOCTL ~ MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHM M OOIIECTBEHHONW IPAKTUKH, OCHOBAHHOIO Ha JHAJIOTE
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUPE;



COBEPIIIEHCTBOBAHHUE SI3BIKOBOM M UUTATEIbCKOW KYyJIBTYphl KaK CpEeACTBa
B3aMMOJICHCTBHS MEXTY JIFOIBMH ¥ TIO3HAHUS MUPA;

MOHMMaHWe crnenuuku OUOJOTUM KaK HayKd, OCO3HaHus €€ poiu B
GbopMHUpPOBAaHUN  PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHA IEJIOCTHOTO
MPEJCTABIICHUS 00 OKpYyXKalolmeM MHUpPE KaK O EIWHCTBE NPHPOJIBI, 4YEIOBEKa H
oOmmiecTBa, B TIO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHUH TPoOsIeM
COXPaHECHHS PUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJOTHHM JUISi COBPEMEHHOHN ITMBWIIM3AIUU:
oOecrieueHUsT HOBOTO YPOBHS pPa3BUTHSA MEIUIIMHBI, CO3JAaHUE TEPCTICKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX pelaTh PECYpPCHBIC MPOOJIEMBI Pa3BUTHS YEIOBEUECTBA,
MOWCKAa IyTEH BBIXOJIAa W3 TJI00ATBHBIX 3KOJOTHYECKHX MPOOJIEeM M 00CCICUCHUS
nepexojia K yCTOWYUBOMY DPa3BUTHIO, PAlMOHAIBHOMY HCIIOB30BAHUIO TPHPOTHBIX
pecypcoB u GOPMHUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B TOJYYCHHH OMOJIOTHUECKUX 3HAHWW B IEJISAX IMOBBIIICHUS
oOmmell KyJbTypbl, €CTECTBCHHO-HAYYHOW TI'PaMOTHOCTH, KaK COCTaBHOM 4YacTH
(YHKIIMOHAJIBHOW TPaMOTHOCTH OOyd4aromuxcsi, (GOpPMHPYEeMOW TP HM3yYCHUH
OouoJjoruu;

NOHMMAaHWE CYIIHOCTH METOJOB ITO3HAHUS, HCIIOIB3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJTydaeMble 3HAHMS I aHaJM3a U 00BSICHCHUS
SIBJICHUH OKPYKAIOMIEr0 MHUpPa W TMPOUCXOASAIIMX B HEM HM3MCHCHHH, YMEHHUE JeJaTh
000CHOBaHHbBIC 3AKITIOYEHHUS HAa OCHOBE HAY4YHBIX ()AaKTOB M HMEIOIIUXCS JaHHBIX C
EJIbIO TIONTYYEeHUSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh  CaMOCTOSITEILHO HCIOJb30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHus Mpoo6JieM B peabHbIX KU3HEHHBIX CUTYaIIHSX;

OCO3HAHHME IIEHHOCTH HAay4yHOM JesSTENbHOCTH, TOTOBHOCTb OCYIIECTBIIATH
POEKTHYIO U UCCIEAOBATENbCKYIO NESITEIbHOCTh MHANBUAYAIBLHO U B TPYIIIIE;

FOTOBHOCTH W CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHHWA 1O OWOJOTUUA B
COOTBETCTBHH C KU3HCHHBIMU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Ppe3yJIbTaThl OCBOCHHS YydeOHoro mpeamera «buosorus»
BKJIIOYAIOT: 3HAYMMbICe JUIsI  (DOpPMHUpOBAHHUS  MHUPOBO33PCHHUS  OOydYaArONTUXCS
MEKIUCIMIUIMHAPHBIC  (MEXKIIPEIMETHBIC) OOINCHAYYHbIC TIOHATHS, OTpa)Kalollnue
IIEJIOCTHOCTh ~HAYyYHOM KApTHHBI MHpa MW CHenuduKy METOAOB ITO3HAHUSA,
HCTOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPrus, SBJICHHUE, MPOIIeCC,
CUCTEeMa, HAy4HbIH (DaKT, TMPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCClIeIOBaHUEe, HAOJIOJACHHWE, U3MEPEHME, SKCIIEPUMEHT M JPYTuX), YHUBEpPCAIbHBIC
y4yeOHble  JaeicTBUs  (TIO3HABaTENbHBIC, KOMMYHUKATHBHBIC,  PETYISTUBHBIC),
oOecneunBarome (GpopMUpoBaHUe (PYHKIMOHAIBHOW TPAMOTHOCTH U COIMAIBHOMN
KOMIIETCHITMA OOYYaIOIIUXCs, CIIOCOOHOCTh OOYYaOIIUXCS HMCIIOJIb30BaTh OCBOCHHBIE
MEXJIUCIUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS W YHHUBEpPCAJIbHBIE YUYCOHBIC
JIEVCTBUS B ITIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.



MeTtanpeaMeTHble  pe3yabTaThl OCBOCHHUS MPOTPaMMBI  CPEIHEro OO0IIero
00pa30BaHus JOJKHBI OTPAXKATh:

OByajieHre YHUBEPCAIBHBIMH YU€OHBIMH MO3HABATEIbHBIMU TeHCTBUIMM:

1) 6a3oBbI€ JJOrHYECKHE JeCTBHS:

CaMOCTOSITEILHO (DOPMYIUPOBATH U aKTYaATU3UPOBATH MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

WCIIOJIB30BaTh MPU OCBOCHMHM 3HAHWK TMPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanu3a, cuHTE3a, CpaBHEHUS, KilaccUPUKAIMH, O0OO0OIIEHHUS), PACKPBIBATH CMBICI
OMOJIOTUYCCKUX MOHATUHN (BBIACIATh UX XapaKTePHbIC MIPU3HAKK, YCTAHABIMBAThH CBSI3H
C IPYTUMH TTOHATHSIMH );

OTpEeNeNaTh IeMM JACATEIbHOCTH, 3ajJaBas TapaMeTpbl U KPUTEPUH UX
JTOCTHXKEHUS, COOTHOCUTh PE3YJIbTaThl ICSITEIHLHOCTH C TOCTABICHHBIMU LIEIISMU;

UCIIOJIb30BaTh OWOJIOTMYECKHE MOHATUS I OOBSICHCHHS (DAKTOB W SBJICHHM
YKUBOU MPHUPOJIBI;

CTPOUTH JIOTUYECKHUE PACCYXIACHHS (MHIYKTUBHBIC, ACTYKTUBHBIC, 10 aHAJIOTHN),
BBISIBJISATh 3aKOHOMEPHOCTH W TIPOTHBOPEUMS B PACCMAaTPUBAEMBIX  SBJICHUSX,
(GOpMyITHPOBATH BBIBOJBI U 3aKITFOUCHHUS;

MPUMEHATh CXEMHO-MOJICJIBHBIE CPEJCTBA JJIs MPEJICTABICHUS CYIIECTBEHHBIX
CBsI3€l U OTHOUIECHUHN B M3y4aeMbIX OMOJIOTMYECKHX 00BEKTaX, a TaKKe MPOTUBOPEUHI
Pa3HOTO POJia, BHISIBJICHHBIX B PA3IMYHBIX MHOPMAIIMOHHBIX HCTOYHHUKAX;

pa3zpabaTbiBaTh IUIAH pEHICHUS MNpoOJeMbl € YY4E€TOM aHaldu3a HMEIOIIUXCS
MaTepHUATIbHBIX U HEMAaTepUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€SITEIbHOCTH, OLICHHBATh COOTBETCTBHUE PE3YIHTATOB
IEJISIM, OLICHUBATh PUCKH MOCJIEACTBUH JESITEIILHOCTH;

KOOPJMHUPOBATH U BBIMOJIHATH PabOTy B YCIOBHUSX PeaJbHOT0, BUPTYAJIHHOTO U
KOMOMHUPOBAHHOT'O B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCTET0BATENbCKHE TeiiCTBHSA:

BIIAJICTh HABBIKAMHU Y4E€OHO-UCCIIEOBATEIBCKON M TPOEKTHOW JeATEIbHOCTH,
HABBIKaMHU Pa3pelieHus MpoodiieM, CIOCOOHOCTHI0 M TOTOBHOCTHIO K CAMOCTOATEITLHOMY
MIOMCKY METOJOB PELICHUs MPAKTUYECKUX 3aj]lay, MPUMEHEHUIO Pa3JIMYHbIX METOJ0B
MMO3HAHMUS;

WCIIOJIb30BaTh PAa3UYHbIE BUABI JIESITEIBHOCTH MO MOJIYYEHHIO HOBOT'O 3HAHUA,
€ro MHTepHpeTauuu, IpeoOpa30oBaHUI0 U MPUMEHEHUIO B YUYEOHBIX CUTYallUsX, B TOM
YHUCIie IPHU CO3AaHUU YUEOHBIX U COI[UATBHBIX MPOEKTOB;

dbopMHUpOBaTH, HAYUYHBI TUN MBIIUJICHUS, BIQJETh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMHU;

CTaBUTb U (QopMynupoBaTh COOCTBEHHbIE 3aJlaud B 00pa30oBaTEIbHOMN
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUsX;

BBISIBIISITh  TPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyallM3UpPOBaThH  3ajiauy,
BBIJIBUTaTh TUIOTE3y €€ pEelICHHUs, HAXOJIWUTh apryMEHTHI JJIsl J10Ka3aTelbCTBA CBOUX
YTBEPKIEHUMN, 3a71aBaTh MapaMeTPbl U KPUTEPUU PELICHUS;



aHAM3UPOBATh TOJYYCHHBIC B XOJI€ PEIICHUS 3a7a4d PE3yIbTaThl, KPUTHUCCKH
OIICHUBATh X JOCTOBEPHOCTH, IPOTHO3MPOBATh N3MEHECHHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh PUOOPETEHHBIN OIIBIT;

OCYILIECTBJISITh IICJICHANIPABICHHBI TOUCK TEpEeHOca CPEACTB M CIIOCOOOB
nercTBUs B MTPOGECCUOHATIBHYIO CPEIY;

YMETh IIEPEHOCUTh 3HAHUS B TIO3HABATEIBHYI0 M IPAKTUYECKYIO 00JIacTh
KU3HEEATEITbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIBUTaTh HOBBIC HJEH, MpeJiaraTh OPUTHHAIBHBIC IOAXOIbI W PpEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ uHpopManmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HMCTOYHUKAX HHPOpMANUU (TEKCTE YYEOHOTO
nocoOusl,  HAyYHO-TIONMYJISAPHOW  JUTEparype, OWOJOTHYECKUX  CIIOBapsAx |
CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0Oa3ax JJdaHHBIX, B VHTEpHETE), aHaIU3MpPOBATH
UH(POPMAIIMIO PA3JIMYHBIX BHUJIOB M (POPM MpECTaBICHUS, KPUTHUYCCKU OLICHUBATh €
JTOCTOBEPHOCTh M HETIPOTHBOPECYNBOCTD;

GopMyIHpOBaTH 3alpOChl M TPHMEHSATh PA3JIMYHBIC METOJBI TPH IOUCKE |
otOope Onostornueckor nHMOpMaIUU, HEOOXOIUMOH JIJIsT BRITIOJIHCHHS YUCOHBIX 3a]1a4;

nproOpeTaTh  OMBIT  HCIONB30BAaHUS ~ MHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIBTYpPYy AaKTHBHOT'O WCIIOJIB30BAHUS Pa3IUIHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITETTLHO BHIOMpATH ONTUMAJIFHYIO dopMy  mpencTaBIeHUS
ounonormueckoil mHGopmamuu (cXeMbl, TpaduKH, TUArpamMMmbl, TaOJWIBI, PUCYHKH W
Jpyroe);

UCTIOJIh30BaTh HAYYHBIN S3BIK B KAUECTBE CPEJICTBA MPH padOTe ¢ OMOIIOTUICCKON
UHPOpMAIUEH: MPUMEHITh XUMHYECKHe, (U3MYECKUE W MaTeMaTHYeCKHe 3HAKH W
CHUMBOJIBI, dhopmyIIHL, ab0peBuaTypy, HOMEHKJIATYpYy, UCIIOb30BaTh U
peoOpa3oBBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH,

BJIAJICTh HABBIKAMH PACIIO3HABAHUS WM 3alIUTHI MHGOpMAINK, WHOOPMAITMOHHON
0e30MacHOCTH JTUYHOCTH.

OBiajgeHue yHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMU JI€HCTBUSIMH

1) obmeHue:

OCYIIECTBIISITh KOMMYHUKAIIMKA BO BCeX c(epax >KM3HU, aKTUBHO y4acCTBOBAThH B
JMAJIOTe WIIA JUCKYCCUU TI0 CYIIECTBY 00CYKaaeMoi TeMbl (YMEHHE 3a7aBaTh BOIIPOCHI,
BBICKa3bIBaTh CYKIICGHHS OTHOCHUTEIHHO BBITIOJIHEHUS TMpeajiaraeMod  3ajaqd,
YYHUTHIBATh MHTEPECHI U COTJIIACOBAHHOCTH TMO3UIUH JIPYTUX YYACTHUKOB JTUAJIOTA WU
JIUCKYCCHH );

pacmo3HaBaTh HeBepOajdbHBICE CpeACTBA OOIIEHWs, MMOHUMAaTh 3HAYCHUE
COIMAJILHBIX 3HAKOB, MPEINOCHIJIOK BO3SHUKHOBEHUS KOH(IMKTHBIX CHUTYaIlUd, YMETh
CMSATYATh KOH(DJIUKTHI ¥ BECTH MTEPETOBOPHI;



BJIAJETh PA3TUYHBIMU CIIOCOOAMH OOIIEHHUS M B3aUMOJEWUCTBHS, MOHUMATh
HaMEepEeHUsl JPYTruXx JIOJeH, IPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECEHUKY U B
KOPpPEKTHOU (popme (HopMyaupOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO U3JlaraTh CBOIO TOYKY 3pEHUS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI IeSITeJIbHOCTh:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW UM WHIWBUIYaTbHON
paboThl MpU peHIeHud OUOJIOTUYECKOW MpoOsIeMbl, 0OOCHOBBIBATH HEOOXOIUMOCTH
MPUMEHEHHUS TPYIIOBBIX ()OPM B3aMMOACHCTBUSI TIPH PEIICHUH Y4eOHOM 3a/1auu;

BLIOMpATh TEMAaTUKY M METOJIBl COBMECTHBIX JEUCTBUU C Y4YETOM OOIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO YieHa KOJIUICKTUBRA,;

OpUHUMATh  [E€JM  COBMECTHOW  JeATENbHOCTH, OpraHW3O0BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS TIO0 €€ JOCTIKECHHIO: COCTaBISATh IUIAH JICUCTBUMU,
pacrpefiensiTh pojid ¢ Y4ETOM MHEHHH YYaCTHMKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAaYECTBO CBOEr0 BKJAJa M KaXKJIOTO yYaCTHHUKA KOMaHIbI B OOIIUI
pe3yIbTaT M0 pa3padOTaHHBIM KPUTEPHUSIM;

npejyiaraTb  HOBBIE TPOEKTHI, OIEGHUBATh MJEH C TO3UIMA  HOBH3HBI,
OPUTHHAJILHOCTH, MTPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATH MTO3UTHUBHOE CTPATETMYECKOE IMOBEJICHUE B PA3IMYHBIX CUTYAITUSX,
IPOSIBJISATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITMATUBHBIM.

OBiaeHne yHMBEPCAJIbHBIMH PeryJATHBHBIMH IeHCTBUSIMH:

1) camoopraHu3anms:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JJIs BBISBICHUS MPOOJIEM U UX PELICHUS B
KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUMN IEJIEBBIE M CMBICIOBBIE YCTAHOBKH
B CBOMX JEHUCTBUSX U MOCTYIKAaX MO OTHOIIEHUIO K )KMBOM MPUPOJE, CBOEMY 3/I0POBBIO
1 3I0POBBIO OKPYKaIOIINX;

CaMOCTOSITEJIbHO OCYILECTBJISATh MO3HABATEIbHYIO JI€SITEIbHOCTh, BBISBIISThH
npoOJemMbl, CTaBUTh U (OPMYTUPOBATH COOCTBEHHBIE 3a/ladyd B 00pa30BaTEIbHOMN
NEATENIbHOCTU U AKU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO COCTABJISITh MJIAH PEILICHHS] MPOOJEMBbl C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacuupsTh paMKH y4eOHOTO MPeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHUIH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMUPOBAHUIO U MPOSIBIICHUIO IIUPOKOW 3PYAUIIMU B Pa3HBIX
o0JlacTIX 3HAHUM, MOCTOSIHHO TMOBBIIATH CBOM 0OOpa30BaTENbHBI W KYJIbTYpPHBIN
YPOBEHb.



2) CAaMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIBHOCTb,
OLICHUBATb COOTBETCTBUE PE3YJITATOB LICIISAM;

BJIAJI€Th HABBIKAMHU IMO3HABATENbHON pe(IEKCUU KaK OCO3HAaHUS COBEPIIAEMBIX
JNEUCTBUUA U MBICIIMTEIBHBIX IPOLIECCOB, UX PE3YJbTATOB U OCHOBAHUM, UCIIOJIb30BATH
npu€MbI pedIeKCUr JUIsl OLIEHKH CUTYallMd, BIOOpA BEPHOIO PELICHHUS;

yMETh OLICHUBAaTb PUCKA M CBOEBPEMEHHO IPUHUMATL pPEUIEHHUS II0 UX
CHIKECHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTHl JAPYIMX IIpU aHAIW3€ pPe3yJIbTaTOB
NEATEIIbHOCTH;

3) npuHsTHE CE0S M IPYTrUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTUBBI M AapryMEHTHl JIPYTUX MpPU AaHAIU3€ pPE3yJIbTaTOB
NEeATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIMIUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIUU APYTOr0 YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpenmeTtHbie pe3yabTaThl ocBoeHHs mporpamMmMbl COO mno 6uonoruu Ha 6a30BOM
ypOBHE BKIIOYAIOT crenuduueckue ais yuyeOHoro mpenmera «buonorus» HaydHbIe
3HaHMS, YMEHUS U  CIocoObl  JEWCTBHMM 1O  OCBOEHHUIO, HWHTEPIpPETALHH
U TpeoOpa30oBaHUIO 3HAHUM, BUJBI JIEATEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS H
NPUMEHEHUIO 3HAHWM B pa3MYHBIX YYE€OHBIX CHUTYyalMsX, a TakKe B PEaTbHBIX
KU3HEHHBIX CHUTYyallUsiX, CBS3aHHBIX C Owuonorueit. B mporpamme mnpenMeTHbIe
PE3yNbTATHI IPEICTABIICHBI TI0 TOJIaM 00y4YeHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs YydeOHoro mnpenvera «buonorus» ¢ 10
KJlacce NOMKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUKA O MECT€ W POJU OHMOJIOTHU B CHUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (DOPMUPOBAHHM COBPEMEHHOH €CTECTBEHHO-HAyYHOMN
KapTUHBI MHpPAa W HAYYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCHUMCKUX U 3apyOEIKHBIX
Y4EHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH, (PYHKIIMOHAJIBRHOW TPAMOTHOCTH YEJIOBEKa
JUTSL pEeIIeHUs dKU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COJIEPKAHNE OMOJIOTHYECKUX TEPMUHOB M MOHSITUH: KU3HB,
KJIETKA, OpraHu3M, MeTabonu3M (0OMEH BEIIECTB U MPEBPAIICHUE YHEPTUH ), TOMEOCTa3
(camoperynsiuus), ypoBHEBasi OpraHU3alUsl >KUBBIX CHUCTEM, CaMOBOCIPOM3BEIICHHE
(penpoayKiusi), HACJIE€ICTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE;

yMEHUE u3JaraTh OWOJIOTHYECKHE TeopuHM  (KJIETOYHAsl, XPOMOCOMHAs,
MyTallMOHHAsA, EHTpalbHasl JI0rMa MOJEKYISIpHOM Ouoisioruun), 3axoHsl (I'. Mengens,
T. Moprana, H. 1. BaBunoBa) u ydeHus (0 [leHTpaXx MHOrooOpa3usi U MPOUCXOXKIACHUS
KyJnbTypHbIX pactenuit H. . BaBuioBa), onpenensarb rpaHullbl UX MPUMEHHUMOCTH K
KUBBIM CHCTEMaM;



YMEHHUE BIIAJICTh METOJAMH HAYYHOTO TO3HAHHWS B OHMOJOTHU: HAOIIOICHHUE W
ONMCAHWE KHUBBIX CHUCTEM, IPOIECCOB W SBJICHUH, OpraHW3anus W TPOBEICHHE
OMOJIOTUYECKOTO DKCIIEPUMEHTA, BBIIBIIKCHUE THIIOTE3bI, BBHISBICHUE 3aBUCUMOCTH
MEXIY HCCICIyeMbIMH BEIUYMHAMH, OOBICHECHUE TMOJIYYCHHBIX pE3yJIbTaTOB,
WCITOJIb30BAaHHBIX HAyYHBIX MOHSATUH, TEOPUH M 3aKOHOB, YMEHHUE JIeJIaTh BHIBOJBI Ha
OCHOBaHHH TOJTYYEHHBIX PE3YJIbTATOB;

YMCHHE BBIJICTATh CYIIECTBCHHBIC IPU3HAKH BUPYCOB, KICTOK IPOKAPUOT H
AYKapHOT, OJHOKJICTOYHBIX H MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOCHHOCTH ITPOIIECCOB:
oOMEHa BEIIECTB M MPEBPAIICHUS YHEPTUU B KIIETKE, (DOTOCHHTE3a, MJIACTUYCCKOTO H
DHEPreTHYCCKOTO OOMEHa, XEMOCHHTE3a, MHUTO3a, MeEH03a, OIUI0J0TBOPCHHUSI,
Pa3MHOXEHUS, MHANBUIYaTLHOTO Pa3BUTHSI OpraHu3Ma (OHTOTCHE3),

YMCHHE TPUMEHATH TIOJyYEHHbIC 3HAHHWSA JUII OOBSICHCHHS OHOJOTHYECKHUX
IIPOIIECCOB U SIBJICHUH, JJISI IPUHSITHS MPAKTUYECKUX PEIICHUH B TIOBCETHCBHOM KU3HU
C IeNbl0 oOecreueHruss OE30MacCHOCTH CBOETO 3JI0POBbS M 3JI0POBBSI OKPY>KAIOIIHX
JOJIeH, COOJTFOICHHSI HOPM TPaMOTHOTO TOBEJICHUS B OKPYXKalOIIeH MpUPOIHON cpejie,
NOHMMAaHHE HEOOXOIUMOCTH HMCIOJB30BAHUS JOCTHIKEHUH COBPEMCHHOW OWOJIOTHH M
OMOTEXHOJIOTHUH ISl PAIIMOHATILHOTO MPUPOJIO0IIOIB30BAHUS;

YMEHHE peliaTh 3JICMCHTApHbIC TEHETHYCCKUE 3a/1aud HAa MOHO- U JUTHOPUIHOE
CKpEIIMBAHUE, CIICIUICHHOC HAaCIeJO0BaHUE, COCTABJIATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUs JJIs MPEJCKa3aHus HACJIeI0BaHUS PU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJNHATH JIA0OpAaTOpHbIE M TMpakTUYeckue paboThl, COOII0IAThH
paBuia pu padbore ¢ yudeOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHYECKHM  OIEHUBATh M  HUHTEPIPETUPOBATH  MHGOPMAIIIIO
OMOJIOTUYECKOTO COJIepKaHMs, BKIIOYAIONIYIO TICEBJOHAYYHbIC 3HAHUS M3 Pa3THYHBIX
UCTOYHUKOB (CpelcTBA MaccoBOM WHGOpMAIMU, HAYyYHO-TIOMYJISIPHBIE MaTepHuabl),
ATUYECKUE AaCMEKThl COBPEMEHHBIX HCCIEJOBaHMH B  OHOJOTMH, MEIUIIMHE,
OHMOTEXHOJIOTHH,

yMEHHE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC U YCTHBIE COOOIICHUs, 00001as
OMONOTHYECKYI0 MH(DOPMAIMIO U3 HECKOJIIBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIh30BaTh
MOHATUWHBIN armapat OUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOeHHUs YydeOHoro mnpenmera «buomorus» ¢ 11
KJlacce NOMKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUWA O MECT€ W POJU OHMOJOTHU B CHUCTEME HAYYHOTO
3HAHMSI €CTECTBCHHBIX HAyK, B (DOPMUPOBAHHHM COBPEMEHHOH €CTECTBEHHO-HAyYHOMN
KapTUHBl MHpPa U HAYYHOTO MHUPOBO33PEHHUSA, O BKIAJIE POCCUUCKUX M 3apyOEKHBIX
Y4EHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH, (PYHKIIMOHAJIBRHOW TPAMOTHOCTH YEJIOBEKa
JUTSL PEeIIeHUs dKU3HEHHBIX 3a/1a4;

YMEHHUE PaCKphIBaTh COACp)KaHWE OMOIOTHYECKUX TEPMHUHOB W TIOHSATHH: BUJ,
MONyJSIUsl, TEeHO(OHI, HSBOJIOIUS, JBIXKYIIME CWIbl ((PaKkTOphl) HSBOJIIOIUH,
MPUCIIOCOOJICHHOCTh ~ OPraHU3MOB, BHUIA000pa30BaHUE, HKOJOTUYECKHE (PaAKTOPHI,
AKOCHUCTEMA, MPOAYLEHTbI, KOHCYMEHTBI, PEAYLIEHThI, LENU MUTAHUS, IKOJOTHYecKas
nupamuja, OuoreoreHos, ouocdepa;

yYMEHUE u3Jlaratb OMOJIOTMYECKHE TeOpuHu (dBoJtonuoHHas Teopust Y. lapBuHa,
CUHTETHUYECKasi TEOpHUs HBOJIOLMH), 3aKOHbI M 3aKOHOMEPHOCTU (3apObIIIEBOTO



cxonctBa K. M. bapa, uepenoBaHus TIIaBHBIX HANpPABICHUW W IIyTEH HSBOJIIOLUH A.
H. CeBeprioBa, yuenus o oumochepe B. W. Bepnanckoro), ompenensiTb rpaHULBl HX
MPUMEHUMOCTH K JKHUBBIM CHCTEMaM;

YMEHHUE BIIAJICTh METOJAMH HAYYHOTO IO3HAHWS B OWOJIOTHH: HAOIIOJCHUE U
ONMCAHHWE KUBBIX CHUCTEM, IIPOIIECCOB W SBJICHWH, OpraHu3amus W TPOBEICHUE
OMOJIOTUYECKOTO JIKCIIEPUMEHTA, BBIIBMIKCHHUE THUIIOTE3bl, BBISBICHHEC 3aBHCHMOCTH
MEXIY HCCICIyeMbIMH BEJIUYMHAMH, OOBSICHECHUE IOJIYYCHHBIX pE3yJIbTaTOB,
WCITOJIb30BAaHHBIX HAyYHBIX MOHSATUH, TCOPUH M 3aKOHOB, YMEHHUE JIeJIaTh BHIBOJBI Ha
OCHOBaHHH TOJTYYEHHBIX PE3YJIBTATOB;

YMCHHE BBIJCIATh CYIICCTBCHHBIC TPW3HAKH CTPOCHUS OMOJOTHYECKUX
OOBEKTOB:  BHWJOB, TMOMNYJSAIHWH, TNPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTreOIEHO30B W DKOCHCTEM, OCOOCHHOCTHM  IPOIIECCOB:  HACIEICTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pa30BaHUs, MPHUCITIOCOOJICHHOCTH
OpPraHU3MOB, JICUCTBHS SKOJOTHYECKUX (PAKTOPOB Ha OPraHU3MBI, TICPEHOCA BEIICCTB U
NIOTOKAa YHEPTrUU B JKOCHCTEMax, aHTPOIOIEHHBIX M3MEHEHUH B JKOCHCTEMaX CBOCH
MECTHOCTH, KPYTOBOPOTA BEIIIECTB U OMOT€OXMMHYECKHUX IUKIIOB B Onocdepe;

YMCHHE TPUMEHATH IOJyYEHHBIC 3HAHHWSA JUIS OOBSICHCHHS OHOJOTHYECKHUX
NPOIIECCOB U SIBJICHUH, JJISI IPUHSITHS MPAKTUYSCKUX PEIICHUI B TIOBCETHCBHOM YKU3HU
C IeNbI0 OOecreueHruss OC30IaCHOCTH CBOETO 3JI0POBbS M 3JI0POBbS OKPYXKAOIIUX
JIOJICH, COOJTFOICHHSI HOPM TPaMOTHOTO TOBEJICHUS B OKPYXKaroIIeH MpUpOIHON cpeje,
NOHUMaHHE HEOOXOIMMOCTH UCIOJIb30BAHUS IOCTHXKEHUI COBPEMEHHON OMOJIOTHH J1JIs
PaIMOHAILHOTO MTPUPOOTIOIB30BAHNUS;

yMEHHE pemniaTh dSJeMEHTapHble OHOJOTUYECKHUE 3a/layd, COCTaBISTh CXEMbI
NEPEHOCa BEIIECTB U DHEPTUU B IKOCUCTEMAX (LIETIH MUTAHUA );

YMEHHE BBINOJHATh JTA0OpATOPHbIE M TMpakTU4Yeckue paboThl, COOII0IAThH
npaBuia Ipu padbore ¢ yueOHBIM H J1a00paTOPHBIM 000PYI0BAaHUEM;

yMEHHE KPUTUYECKHM  OIEHUBATh H  HWHTEPIPETUPOBATH  MHGOPMAIIHIO
OMOJIOTUYECKOTO COJEpKaHUS, BKIIOUYAIONIYIO TICEBIOHAYYHBIC 3HAHUS U3 Pa3TUYHBIX
UCTOYHUKOB (CpelCcTBA MaccoBOMl WH(pOpMAIMU, HAYYHO-TIOMYJISIPHBIE MaTepHUabl),
paccMaTpuBaTh ri100aIbHBIC YKOJIOTHYECKUE TIPOOIEMbI COBPEMEHHOCTH, (HOPMHUPOBATH
M0 OTHOIIICHUIO K HUM COOCTBEHHYIO TIO3UITHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIE COOOIIEHuUs, 00001mas
OMONOTHYECKYI0 WH(DOPMAIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HCIIOIh30BAThH
MOHSATUIHBIN anmapaT OHMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne HanmenoBanue pasnennos u KosnuecTBo yacos ONEeKTPOHHBIE
/11 TEM MPOTPaAMMBI Bcero Kontponsusie | [IpakTuueckue (mudpoBsie)
paboThl paboTsl 00pazoBaTesbHbIC
pecypchl
1 bu6mmoreka [IOK
brostorus kak HayKa 2 05 https://m.edso0.ru/7f41c292
2 JKuBbIe crcTeMBbl B BIX 1 bu6mmoreka [IOK
Opra"u3anus https://m.edsoo.ru/7f41c292
3 XUMUYECKUI COCTaB U 8 1 1 bubnuotexa [JOK
CTPOEHUE KIIETKU https://m.edsoo.ru/7f41c292
4 KuznenesTenbHOCTh KIETKU 6 bubmorexa LOK
https://m.edso0.ru/7f41c292
5 PazmHoOxeHue n bubnuotexa [JOK
UHIUBUAYyaIbHOE Pa3BUTHE 5) 1 https://m.edsoo.ru/7f41c292
OpraHU3MOB
6 HacnenctBeHHOCTD 1 8 1 15 bubnmoreka [JOK
M3MEHYMBOCTh OPraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuusi OpraHnu3MoOB. 3 1 bubnuotexa [JOK
OCHOBBI OGMOTEXHOJIOTHUHI https://m.edsoo.ru/7f41c292
8 PezepBHoe Bpemst 1
OBLIEE KOJMYECTBO 34 3 4
YACOB 110 ITPOI'PAMME
11 kiacc
No HaunmeHnoBanue pasienos u KonmuectBo yacoB DJIEKTPOHHBIE
n/n TEM MPOrPaMMBbI Bcero KonTposbnsie | [Tpaktuueckue (tmudpoBsIe)
paboThl paboThI 00pa3oBaTelIbHbIC
pecypchbl
1 1 bu6mmoreka [IOK
IBOIOIHOHHAA OHONOrUS 9 . https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHME U pa3BUTHE 9 1 05 bubnuorexa [JOK
JKU3HU Ha 3emMJie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mel U OKpyKaromias 5 1 bubnuoreka [JOK
cpena https://m.edsoo.ru/7f41lcc74
4 CooOmiecTBa 1 9 1 bu6mmoreka [JOK
9KOJIOTHYECKUE CUCTEMBI https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpemst 2
OBLIEE KOJNMYECTBO 34 3 25

YACOB 110 ITPOI'PAMME
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