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28. ®enepanabHas padouyas mporpamMma 1o yueoHomy npeamery "buosorus' (6azoBblit
YPOBEHbB).

28.1. ®denepanpHas pabouas mporpamma no yueOHomy mnpenamery "buomnorus" (6a3oBblit
ypoOBeHb) (mpeameTHas o0sacth "EcTecTBeHHO-HAy4dHBIE TIPEAMETHI") (Z1ajjee COOTBETCTBEHHO -
nporpaMMa 1o OHOJOTHM, OWOJOTHS) BKIIOYAET TIOSCHUTENBHYIO 3alllCKy, COJCpXKaHHE
00y4YeHHs, TUIAHUPYEMBIEC PE3YyIIbTaThl OCBOSHHSI TPOrPAMMBI 10 OUOJIOTHH.

28.2. IlosicHUTeNbHAs 3allUCKa OTpa)kaeT OOIIMe IeTH M 3aJaud M3y4YeHHs OHMOJIOTHH,
XapaKTEPUCTUKY ICUXOJIOTMYECKHX IMPENNOCBUIOK K €€ M3y4eHHIO OOydarolIMMUCS, MECTO B
CTPYKType Yy4eOHOro IUlaHa, a TaKKe MOAXOAbI K OTOOpY COAEp)KaHHs, K OIpeleICHUI0
IUIAHUPYEMBIX PE3yJIbTaTOB.

28.3. Coneprxanue 00y4eHuUs paCKpbIBAET COJIEPKATEIbHbIEC TUHUU, KOTOPbIE IPEAIaraloTcs
JUTs1 00513aTEIPHOTO U3YUCHHSI B KQXKIOM KJIacCe Ha YPOBHE CPETHEro 00IIero o0pa3oBaHus.

28.4. Ilnanupyemble pe3yJlbTaThl OCBOEHHUS NPOTrpaMMbl MO OHOJOTMH BKJIIOYAIOT
JUYHOCTHBIE, METAIIPEIMETHbIE PEe3yJIbTaThl 32 BECh MEpHOJ OOYyUYEHHsS Ha YPOBHE CPEIHErO
o0miero o0pa3oBaHMsA, a TaKXKE IPEIMETHbIE JOCTIKEHHsS OOYyYaroIlerocss 3a KaXKIblid Troj
o0ydeHwusl.

28.5. ITosscHuTEILHAA 3aNIMCKA.

28.5.1. Ilpu pa3paboTke mporpamMMmbl IO OWOJIIOTUM TEOPETUYECKYID OCHOBY ISt
OTIpeNieJICHUs] TOJXO0/J0B K (POPMUPOBAHUIO cojepkaHus ydeOHoro mpeamera "buomorus"
coctaBunu: KoHmentyanbHble monoxeHuss OI'OC COO o B3auM0OOYCIOBIEHHOCTU IIENEH,
COJIEpXKaHUsA, Pe3yJbTaTOB OOy4YeHHS W TpPeOOBaHWI K YPOBHIO TOJATOTOBKH BBIMTYCKHUKOB,
MOJIOKEHUsT 00 OOIMX WEeNsX W MPHHIMIAX, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero obmiero oOpa3zoBanusi B Poccuiickoit denepannn, a TakKe IMOJTOKEHUS O
cnerduke OMOIOTHH, €€ 3HAYCHUH B TIO3HAHHUH KUBOM MTPUPOIBI U 00ECTIEYSHUHN CYIIIeCTBOBAHUS
yenoBedeckoro oomectBa. CoraacHO Ha3BaHHBIM MOJIOKEHHSIM OIPECIICHBl OCHOBHBIC ()yHKITUH
IPOrpaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

28.5.2. Ilporpamma mo OWOJOTHM AAeT MPEACTABICHUE O IENsIX, 00 OoO0meill cTpaTeruu
00y4YeHus1, BOCIIUTAHUS U PA3BUTHUS 00YUAIOMINXCS CpecTBaMH yueOHoro npenmera "buonorus",
ompeneNnseT 00sA3aTeNbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpy, paclpelneieHue I
pa3zenaM U TeMaM, PEKOMEHIYEeMYIO IMOCJIeN0BaTeIbHOCTh M3yUeHUs y4eOHOro marepuania ¢
Y4E€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JJOTMKH 00pa30BaTEILHOrO MpoIlecca,
BO3PACTHBIX OcoOeHHOcTel oOydaromuxcs. B mporpaMMe mo OMONOTHM TaKKe YYUTHIBAIOTCS
Tpe6OBaHI/I${ K IUIAHUPYCMBIM JIMYHOCTHBIM, MCTANPCAMCTHBIM H HNPCIMCTHBIM pPE3yJIbTaTaM
oOydeHus: B pOpMHUPOBAHUN OCHOBHBIX BHIOB YUeOHO-TIO3HABATENLHOU AESITENbHOCTH/YIeOHBIX
JeHCTBUI 00YJarOIINXCS TI0 OCBOCHUIO COJIEPKAHUS OMOIIOTHIECKOTO 00pa30BaHHUS.

28.5.3. B mporpamme mo Ouonoruu (10 - 11 kmaccel, 6a30BbIi YpOBEHb) pealn30BaH
MIPHUHIIATT TIPEEMCTBEHHOCTH B M3YYCHUH OMOJIOTHH, Oyiarojapsi 4eMy B HEW MpOoCMaTpUBaCTCS
HANPaBIEHHOCTh HA Pa3BUTHE 3HAHHM, CBSI3aHHBIX ¢ (OPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, I[IEHHOCTHBIX OPUCHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
NPEJCTaBICHU O 3J0pPOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpYKarolen
npupoaHoi cpeze. [loaTomy Hapsay ¢ u3ydeHHEM O0IIEOMOIOTHYECKUX TEOPUH, a TAKKe 3HAHUHN
O CTPOCHHH HBBIX CHCTEM pPa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HHUX
MIPOIECCOB B IPOrpaMMe TI0 OMOJIOTHH yIeJICHO BHUMAHUE HCITOJIb30BAHHIO ITOJTYYCHHBIX 3HAHUN
B TIOBCEJIHEBHON JKM3HHM JUIsI PEIICHUs MPHUKIAIHBIX 3a7ad, B TOM YHCIE: TpOQUIaKTUKU
HACJICJICTBEHHBIX ~ 3a00JIeBaHWUH  YEIIOBEKa, MEIUKO-TCHETHYECKOTO  KOHCYJIbTHPOBAHUS,



000CHOBaHUSI IKOJIOTUYECKHU II€TIECO00PA3HOTO MOBEJCHHS B OKPYXAIOIIeH MPHUPOIHON cpele,
aHaJM3a BIMSHUS XO3SUCTBEHHOM JIESITCIIBHOCTH 4YEJOBEKa HAa COCTOSHHE TPUPOAHBIX U
I/ICKyCCTBeHHI:IX 9KOCHUCTEM. yCI/IJIeHI/Ie BHUMAHUS K HpHKHaI[HOﬁ HaHpaBHeHHOCTI/I yqe6Hor0
npeameta "buonorus" mpoaIUKTOBAaHO HEOOXOIUMOCTHIO OOECTICUCHMs YCIOBUUN IJIA pPEIICHUS
OJTHOM M3 aKTyaJIbHBIX 33/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHusl, KOTOPAast MPeArnoIaraeT
(dhopmupoBaHue y OOYyYaIONMIUXCS CIOCOOHOCTH aJalTHPOBATHCS K W3MEHEHUSM JHHAMUYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOTO MUPA.

28.5.4. ITlporpamma 10 OHOJIOTHH SIBJIIETCS OPHUEHTHUPOM JUISI COCTABJICHHS pPabOunx
IIPOrpaMM, aBTOPbI KOTOPBIX MOTYT IIPEIJIOKUTH CBOM BapUaHT IOCJIE0BATEIbHOCTH U3yUEHUs
U CTPYKTYphl yueOHOr0 MaTepuasa, CBO€ BUAEHUE MyTel ¢opmupoBanus y obydaromuxcs 10 -
11 xmaccoB mpeIMETHBIX 3HAHUM, YMEHUHl M CHOCOOOB Y4eOHOH [EATENBHOCTH, a TaKXKe
METOJMYECKUX PEIIeHUH 3aJady BOCIUTAHUS U Pa3BUTHS CpPEACTBAMH Y4YeOHOro mpeaMera
"Buonorus".

28.5.5. buosiorus Ha ypoBHE CpeHET0 00IIero 0opa3oBaHus 3aHUMAET BakHOe MecTo. OH
obecnieunBaeT (GopMUpOBaHHE y OOyYAIOIMIUXCS TPEACTABICHUNA O HAyYHOH KapTHHE MHpa,
pacimupsieT 1 060011IaeT 3HaHUsI O )KUBOU MPUPOJE, €€ OTIUUYUTEIbHBIX IPU3HAKAX - YPOBHEBOM
opraHu3alvi MW 3BOJJOLUH, CO3JACT YCIOBHUA JId: IMO3HAHHA 3aKOHOB SKUBOH IpUpoakl,
dhopmupoBaHus (PYHKIIMOHATHHOW TPaMOTHOCTH, HaBBIKOB 3J0POBOTO M 0O€30macHOTO oOpasza
YKU3HU, YKOJIOTUYECKOTO MBIIIJICHUS, [IGHHOCTHOTO OTHOIICHUS K )KUBOU MPUPOE U YEITIOBEKY.

28.5.6. bonbmioe 3HaueHUE OMONOTHS MMEET TakKe Ul pEIICeHHUsS BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 3a]1a4 CPeAHEro oouero oOpa3oBanus, counanuzauuu odydaronmxcs. M3yuenue
O61oI0rHM 00€eCTIeYNBAET YCIOBUS 17151 POPMHUPOBAHUS HHTEIUIEKTYalbHBIX, KOMMYHHUKAIIHOHHBIX
U HMHQOPMAIIMOHHBIX HABBIKOB, JCTETHUYECKOM KyJIbTYphbl, CHOCOOCTBYET MHTErpanuu
OMOJIOTMYECKUX 3HAHUM C MPEeACTAaBICHUSMU M3 JIPYrHMX Y4YeOHBIX NPEIMETOB, B YAaCTHOCTH,
¢u3uky, xumun U reorpaduu. Ha3zpaHHble OJ0XKEHUS O MPeJHA3HAYCHUH YYeOHOro MpeaMera
"buonorus" cocTaBUIIM OCHOBY JIJIs ONIPEAETICHHS MOJX0A0B K OTOOPY U CTPYKTYPUPOBAHUIO €TO
coJiepKaHus, MPEICTaBIEHHOIO B IPOrpaMMe 1o OUOJIOTHH.

28.5.7. Ot6op conmepxanusi ydeOHOTO mpenamera '"buomorusa" Ha 0a30BOM ypoOBHE
OCYILECTBJIEH C TO3MLUH KyJIbTYpPOCOOOPAa3HOIO IOAX0Ja, B COOTBETCTBHUM C KOTOPBIM
oOyuJaronuecs: JODKHbBI OCBOWUTH 3HAHMSI M YMEHHUsS, 3HaYyuUMble JUIsi (GOpMUPOBAaHUSA OOIEn
KyJbTYpbl, OIpPEIEISIIONINE IIOBEACHUE YEJIOBEKAa B OKpPY)KAIOIIEH NPUPOTHON cpene,
BOCTpEOOBAHHbIE B TOBCEIHEBHOM )XKM3HHU M MPAKTUYECKOM nearenabHocTH. Ocoboe MecTo B ATOMI
CUCTEME 3HAaHMUU 3aHUMAIOT DJJIEMEHTHl COAEPKAHMS, KOTOpbIE CIIy>)KaT OCHOBOW JJis
(hopMUpOBaHMSI TPEJICTaBICHUA O COBPEMEHHOW €CTECTBEHHO-HAy4YHOM KapTUHE MHpa u
LICHHOCTHBIX OPHEHTAlUsAX JMYHOCTH, CHOCOOCTBYIOIIMX TyMaHH3allMd OHOJIOTMYECKOTro
o0OpazoBaHws.

28.5.8. CTpyKTypHUpOBaHUE COJiepKaHUs y4eOHOro Marepuasa B porpaMmme no OHoJIoruu
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAUEHUS 3HAHUN 00 OTIMUYUTENbHBIX OCOOEHHOCTSIX
YKUBOU PUPOJBL, O €€ YPOBHEBOW OPraHU3allii U 3BOJIIOLMH. B COOTBETCTBUM C 3TUM B CTPYKTYype
ydueOHoro mpeamera "buonorus" BbIIEICHBI CIEAYIONIUE CONEpKaTeIbHbIC JIMHUK: "bronorus
Kak Hayka. Metozasl HayuHoro nosHanus", "Knerka kak 6uonoruueckas cucrema', "Opranuszm
Kak Ouonoruueckas cucrema", "Cucrema u MHOroodpasue opraHuueckoro mupa', "OBoaonus
KUBOU NpUpoab!l", "IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH .

28.5.9. llens u3yuenust yuebnoro npeamera "buonorus" Ha 6a30BOM ypOBHE - OBJIaJCHUE
00y4JaromMMHUCS 3HAHUSMU O CTPYKTYPHO-(YHKIIMOHATBHOW OpraHU3alliu >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHU UCTIOJIb30BaTh 3TU 3HAHUS JJISI TPAMOTHBIX JIEUCTBUH B
OTHOIICHUU 0OBEKTOB KMUBOW IPUPOJIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.



28.5.10. HocTmwkenue 1enu u3ydeHus yueoHoro npeamera "buonorus" Ha 6a30BOM ypoBHE
o0ecTieuynBaeTCsl PEIICHUEM CIIEIYIOIINX 3a1a4:

OCBOEHHUE 00YUAIONINMHICS CUCTEMBI 3HAHUN O OMOIOTHYECKHUX TEOPHSIX, YICHHSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBWIax, CIyXalldX OCHOBOM A  (QopMUpOBaHUS
NPEACTABICHUN O €CTeCTBEHHO-HayYHOM KapTHHE MHUpa, O METOoJaX HAy4YHOro IO3HAHUS,
CTPOEHHH, MHOTOOOpa3MH U OCOOEHHOCTSIX MKHUBBIX CHCTEM pAa3HOIO YpPOBHSI OpraHU3alllu,
BBIJIAIOIIUXCSI OTKPBITUSX M COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;

dbopMupoBaHUEe y OO0yYarOImIMXCS TO3HABATENbHBIX, MHTEJUICEKTYaJlbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH B MpoIecce aHanm3a JAaHHBIX O IMYTSAX Pa3BUTHUS B OMOJIOTUU HAYYHBIX B3TJISIOB,
u7ei U MOJIXOJ0B K U3yUEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Y 00yUaronIMXcsi 0011el KyIbTYphl, PyHKIIMOHATBLHON IPaMOTHOCTH, pa3BUTHE
YMEHUH OOBSACHATH U OLIEHUBATh SIBJICHUS OKPYXKAIOILEro MUPA >KUBOM IPUPOABI HA OCHOBAaHUH
3HAHU U OIBITA, MOJYYEHHBIX MIPU U3YYEHUH OMOJIOTHUH;

dbopmupoBaHre y OOyYaromuXxcsi YMEHHH WIIIOCTPUPOBATh 3HAYEHHUE OMOJIOTHYECKHX
3HAHUHU B HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA, PA3BUTUHU COBPCMCHHBLIX MCIUIMHCKUX
TEXHOJIOTHI U arpoOHOTEXHOJIOTHI;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXHOCTH IIO3HAHMS 4YEJIOBEKOM >HBOW MPUPOIDI,
HEOOXO0MMOCTH OEpe’KHOr0 OTHOIICHUS K HEH, COOI0OICHUS STUYECKUX HOPM MpHU MPOBEIECHUN
OMOJIOTHYECKUX HCCIIEIOBAHUM;

OCO3HaHWE ILIEHHOCTH OMOJOTMYECKUX 3HAHWM JJIsS TOBBIIICHUS YPOBHS SKOJIOTMYECKOM
KYJIBTYPBI, U151 POPMUPOBAHUS HAYyYHOTO MUPOBO33PEHUS;

MIPUMEHEHHE NPUOOPETEHHBIX 3HAHUM M yMEHMH B TMOBCEJIHEBHOM >KHU3HHM JUISI OLEHKU
MOCTIEACTBHI CBOEH NEATENhbHOCTH IO OTHOIICHHIO K OKpYXKalolledl cpene, COOCTBEHHOMY
3I0POBBIO, 00OCHOBAHUE U COOJIOICHHE MEp TTPOPIITAKTUKH 3a00JIEBaHUM.

28.5.11. B cucreme cpeanero obuiero obpasoanus "buosnorus", uzyyaemas Ha 6a30BOM
YPOBHE, SIBIISIETCS 00S3aTENbHBIM YYeOHBIM TPEIMETOM, BXOAAIIMM B COCTaB MPEIMETHOM
obmnactu "EcTecTBeHHO-Hay4YHbIE IPEAMETHI".

OO6miee Yrciio YacoB, PEKOMEHIOBAHHBIX ISl U3yueHus Ouosoruu - 68 gacos: B 10 kiacce
- 34 yacos (1 yac B Henenio), B 11 kmacce - 34 yacoB (1 yac B Hezento).

28.6. Conep:xanue o0yuenus B 10 kiacce.
28.6.1. Tema 1. buosorus kak Hayka.

buonorus kak Hayka. CBs3b Ouonoruu ¢ OOUIECTBEHHBIMU, TEXHHMYECKUMU H APYTUMHU
€CTEeCTBCHHBIMU HayKaMmu, (uiocouel, 3TUKOW, ICTETUKOW W TpaBoMm. Pons Owonoruu B
(hopMUpOBaHHH COBPEMEHHOI HayYHON KapTHHBI MUpa. CucTtemMa OMOIOTUYECKUX HAYK.

Mertoapl MO3HAHMS )KHUBOW MPUPOABI (HAOIIOACHHUE, SKCIIEPUMEHT, OMMCAHKUE, H3MEPEHUE,
KJaccuQuKaIus, MOJSIUPOBAHNE, CTATUCTUYECKAsE 00pabOTKa TaHHBIX).

JlemoHCTpauu:

[Toptpetsr: Y. lapeun, I'. Mennens, H.K. Konbuos, k. Yorcon u ®@. Kpuk.



Tabnuibl U cxemsl: "MeToabl TO3HAHUS KUBOU TPUPOIBI".
JlaGopaTopHble U IPaKTUYECKHUE PAOOTHI:

[Tpaktuyeckas pabora N 1. "Mcmonp3oBaHHe pa3inyHBIX METOJOB NpPU H3YYECHUH
OMOJIOrNYECKUX 0OBEKTOB".

28.6.2. Tema 2. ’)KuBble cUCTEMBI U UX OpPraHU3aIUSI.

JKusble cucteMbl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus Onoaorun. OTIudue )KUBBIX CHCTEM
OT HEOPTaHUYECKOU IPUPOJIBI.

CpoiictBa OwmocucteM M HX paszHooOpazue. YPOBHH OpraHu3aluu OHOCHUCTEM:
MOJIEKYJIAPHBIA,  KJIETOYHBIA,  TKAHEBbIA,  OPraHU3MEHHBIM,  MOIYJSALUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIIEHOTUYECKHH ), OMOC(EPHBIN.

JleMoHcTpanuu:

Tabmuupl 1 cxembl: "OCHOBHBIC TPHU3HAKK KU3HU", "YPOBHU OpraHu3aIluu >KUBOM
pUpOAbI".

Oo6opynoBanue: moens mosekybl JJTHK.
28.6.3. Tema 3. XuMu4€eCKHil COCTaB U CTPOCHUE KIIETKH.

XUMUYECKHUM COCTAaB KJICTKH. XMMHUYCCKHE DJICMCHTEI: MaKpO3JIEMCHTBI, MUKPO3JIECMCHTEI.
Bomau MHHCPAJIbHBIC BCIICCTBA.

OyHKIMM BOJBI M MUHEPATBHBIX BEHICCTB B KiEeTKe. [lojjiepkaHre OCMOTHYECKOTO
OasaHca.

benku. CocTaB u cTpoeHue 6eKoB. AMUHOKHUCIIOTHI - MOHOMEPHI OenkoB. HezameHumbie
3aMEHUMbIE aMHUHOKHUCIIOTHl. AMUHOKHCIIOTHBIN COCTaB. Y POBHU CTPYKTYPhI OETKOBOW MOJIEKYJIBI
(mepBUYHas, BTOpUYHAs!, TPETUYHAS U UETBEPTUYHAS CTPYKTypa). XUMHUECKHUE CBOMCTBA OEIIKOB.
buonornueckue pyHKINN OEIKOB.

®epMeHTHl - Ouonoruueckue karaimuzaTopbl. CTtpoeHue (epmMeHTa: aKTHBHBIA LEHTP,
cyoctpatHas  crnenuduuHocts.  Kodepmentsl. Burtammubel.  Otiauuus  gepMeHTOB  OT
HEOpPraHMYECKUX KaTaJIu3aToOpOB.

YrneBoabl: MOHOCaxapuabl (TJII0K03a, pubo3a U e30Kkcuprbdo3a), nucaxapuibsl (caxaposa,
JaKTo3a) M IoJMcaxapuibl (Kpaxmal, TJIMKOTeH, LeJUIoo3a). buomorndyeckue QyHkunu
YTJIIEBOJIOB.

Jlununer:  Tpurmunepunsl, ¢gocdonaununel, crepouasl. [unpodunbHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckue GpyHkunu aunuaoB. CpaBHEHUE YTIIEBOAOB, OEIKOB M JUIHIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunosbie kucnotel: JJHK n PHK. Hykieotuabsl - MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢yuxuuun JHK. Crpoenne u ¢ynkuuu PHK. Buasr PHK. AT®: crpoenue u

(GyHKIMH.

[MuTonorus - Hayka o kieTke. Kiierounas reopus - mpuMep B3auMoIeHCTBUS Uiel U GaKkToB
B Hay4YHOM I103HAaHUHU. MeTObl U3yUYEHUs KIIETKHU.



Krnetka kak nemnoctHas skuBasi cucrema. OO0mmue NMpuU3HAKU KJIETOK: 3aMKHYTash Hapy>KHas
MeMOpana, moJekyibl [JHK kak renernyeckuii ammapar, cCucTeMa CUHTEe3a Oeka.

Tumbl  KJIETOK: JyKapHOTHUecKas W mpokapuoTtuyeckas. (OcoOEHHOCTH CTPOEHUS
MpoKaproTHYECKON KiIeTKU. Kinetounas crenka Oakrepuil. CTpoeHHE DyKapUOTHUECKOM KIIETKH.
OCHOBHBIE OTJIIMYHS PACTUTEIIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpHl KJIETOK - KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, UX (YHKIIHH.
[Ina3matnueckas memOpaHa, ee cBOHCTBa W (QyHKuuH. LluToruiasMa M ee OpraHOWBI.
OnnomemOpannbie opranouibl kietku: DIIC, anmapat [Nonbmku, muzocomsl. [lomyaBTOHOMHBIE
OpraHouAbl KIETKH: MUTOXOHAPUH, ITacTUbl. [IporicxoxaeHne MUTOXOHAPHU U I1acTUA. Buast
wiactuy. HememOpaHHble OpraHoubl KIETKUA: PUOOCOMBI, KJIETOYHBIH IEHTp, LEHTPHUOIIH,
pPECHUYKH, KIyTUKU. DyHKIIMN OpraHOMA0B KIETKU. BKitoueHus.

Anpo - perynsaropHsiid neHTp kieTku. CTpoeHue spa: sijepHas 000JI04Ka, Kapruoruiazma,
XPOMATHUH, SIPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEIIECTB B KIETKE.
JleMoHCTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkunc, P. ®pankinun, K.M. bap.

Huarpammbl:  "PacnpeneneHre XMMHUYECKHMX J3JIEMEHTOB B HEXHUBOM  mpupome",
"Pacnpenenenne XUMHUUECKUX 3JIEMEHTOB B )KUBOM IIpUpoze".

Tabmumpr u cxemsl: "llepumomnueckas Tabmuia XuMudeckux 3yeMeHToB", "CrTpoeHue
MoJekyibl Boabl", "buocuntes 6enka", "Crpoenue monekynsl 6enka”, "Ctpoenue ¢epmenra',
"HyxneunoBbie kucinotsl. JJHK", "Crpoenne monekynsr AT®", "CtpoeHue 3ykapuoTHYECKOM
kaetkn", "Crpoenue >xuBoTHOM Kietku', "CrpoeHue pacturenbHo kieTku", "CrpoeHue
npokapuotnueckon kietku", "Crpoenue sapa kietku', "Yraesoas!", "JIunmaer".

OG6opyoBaHHE: CBETOBOM MHKPOCKOI, OOOpyHOBaHHME JUlil IIPOBEJCHHUA HAOIIOIEHUI,
W3MEpeHull, IKCIEPUMEHTOB, MUKPOIIpENapaThl PAaCTUTENbHBIX, KUBOTHBIX M OaKTepHabHBIX
KJIETOK.

JlaGopaTopHble U IPaKTUIECKHUE PAOOTHI:

JlaGopatopnass pabora N 1. "M3ydeHue KaTaJIUTHUECKOW aKTUBHOCTU (DEPMEHTOB (Ha
MpUMepe aMuIIa3bl WK KaTajasbl)'.

JlaGopatopHnas pabota N 2. "HM3yueHue CTpOCHHUs KIETOK pacTeHUH, )KUBOTHBIX U OaKTepuit
10/ MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenaparax U ux onucanue".

28.6.4. Tema 4. J)KuzHeneareaIbHOCTE KJIETKH.

OOMeH BelecTB, I METa00IM3M. ACCUMUIISITHS (TJTACTUICCKUN OOMEH) M TUCCUMUJISTINS
(oHepreTuyeckuii OOMEH) - JBE CTOPOHBI E€AMHOTO mMporecca MmeTabomusma. Ponb 3akoHOB
COXPAHCHHUS BEUIECTB ¥ SHEPTUU B IOHUMAaHUU MeTaboJIM3Ma.

Tunbl oOMeHa BemecTB: aBTOTPOGHBIA U rereporpodHbid. Pons dpepmenToB B 0oOMeHe
BEIIECTB ¥ MIPEBPAIIECHUH YHEPTHH B KIECTKE.



dorocunre3. CmetoBass u TeMmHOBas (Has3el (oTocuHTe3a. Peakuuu (oTocuHTE3A.
DddexkTuBHOCTH hoTOCHHTE3a. 3HAUCHNE (POTOCHHTE3A IS KU3HU Ha 3emiie. Biusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €T0 MPOAYKTUBHOCTH Y KyJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XEMOCHUHTE3UPYIOIIe OakTepuu. 3HAUYCHHE XEMOCWHTE3a MJis JKW3HH Ha
3emute.

DHepreTudeckuii 0OMEH B KJleTKe. Paciienienne BenecTs, BpIICTICHUE U aKKYMYJINPOBAHHE
JHEPTrUu B KJIETKE. DTambl JHEPreTHYecKoro oOmeHa. [nukonm3. bpoxeHwe W ero BUIBL
KucnoponHoe okucieHue, WiM KIeTOYHOE apixaHue. OKHcauTenbHOE (PochOpHIMpOBaHHE.
O PeKTUBHOCTH IHEPTreTUIECKOT0 0OMEHa.

Peakiun wmatpuunoro cunte3a. ['enermueckass wuHbpopmamums u JHK. Peamuzamms
TeHEeTUYecKoi MHpopManuu B KieTke. I'eHeTuyeckuii kKoJ M ero cBoiicTBa. TpaHckpumus -
matpuusblid cuHTe3 PHK. Tpancmsimus - 6uocunTe3 Oenka. Dtansl Tpancasiuuu. KonupoBanue
aMHHOKUCIIOT. Ponb pubocoMm B OnocunTese Oenka.

Hexnerounsie ¢hopmbl sxu3Hu - BUpychl. ctopust otkpeitus BupycoB ([1.J. BanoBckwuii).
OCOOeHHOCTH CTPOCHMS M JKU3HEHHBIH UK BUpPYcoB. bakrepuodaru. bonesnu pacreHwii,
JKUBOTHBIX M Y€JIOBEKa, BhI3bIBacMble BHpycamMu. Bupyc ummyHonedumnura yenoseka (BHUY) -
Bo30yautens CIIMJla. OOpaTHas TpaHCKpumius, peBepraza M uHTerpasa. IIpodunakruka
pacnpocTpaHeHusl BUPYCHBIX 3a00JI€BaHUI.

JleMoHcTpanuu:
[Toptpetsr: H.K. Konsnos, /.M. UBanoscknii, K.A. Tumupsses.

Tabnune! u cxemsl: "Tunbl mutanus", "Meraboausm", "Mutoxonapus”, "IHepreTuuecKuit
obmen", "Xnopomiact", "®otocuntes", "Crpoenune JJHK", "Crpoenue u GhyHKIMOHUpPOBAHUE
rena", "Cunre3 Oenka", "'enermueckuit xon", "Bupycsl", "bakrepuodaru", "Crpoenue u
xu3HeHHbIH nuki Bupyca CIINa, 6akrepuodara", "Pennmukanus JJTHK".

Ob6opynoBanue: moaenu-anmaukanuu "Ynsoenune JJHK u tpanckpunuusa", "buocuntes
6enka", "Ctpoenue kieTku", Mozuenb ctpykTypsl JTHK.

28.6.5. Tema 5. Pa3MHOXEHME U MHAMBUyaJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 0uki, WM XU3HEHHBIM LUK KieTku. MuTtepdaza u mwuros. Ilponeccsl,
npotekamomue B uHTepdaze. Perumkanus - peakuus marpuuHoro cuHreza JIHK. Crtpoenue
XxpoMocoM. XpOMOCOMHBIH HAOOp - KapUOTHUIl. JMMJIOWIHBIA M TalJOUIHBIA XPOMOCOMHBIE
HaOopel. XpoMaTupl. [luTomornueckue OCHOBBI Pa3MHOXKEHHSI M MHAWBUAYAIBbHOTO Pa3BUTHUS
OpPraHHU3MOB.

Henenue knerku - muto3. Cranuu muto3sa. IIpoueccsl, mpoucxoasiiye Ha pa3HbIX CTAIUAX
MHUTO3a. BUOIOrn4ecKul CMBICII MUTO34.

[Tporpammupyemasi rudesb KIETKH - alloNTOo3.

®opMbl pa3MHOXKEHHUSI OPraHU3MOB: OECII0NIOE U T0JI0BOE. Bubl 0€Conoro pa3MHOXKEHHUS:
JIefieHHe HaJlBOe, MOYKOBAHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpPOOOpa3OBaHHE, BEreTaTHBHOE
pa3MHOXeHHe. VICKyCCTBEHHOE KIIOHUPOBAaHHE OPIraHU3MOB, €I0 3HAUEHUE JUIs CEJIEKIIUU.

ITonoBoe Pa3MHOKCHHUE, €0 OTIINYUA OT 0ecI1010T10.



Metiio3. Craguu meiiosza. Ilpouecchl, mpoucxojsuue Ha cTagusx Mmenosa. IloBexgenue
xpomocoMm B Meio3e. Kpoccunrosep. buonornueckuii cMbICI M 3HAYEHHUE MEH03a.

["amerorenes - mpoiiecc 00pa3oBaHUs MOJOBBIX KJIETOK y KHBOTHBIX. [10OBEIE kKele3bl:
CeMEHHHUKU U sSnyHUKU. OOpa3zoBaHHE M Pa3BUTHE IOJOBBIX KIETOK - TaMeT (CHepMaTO30M],
SMIIEKJIETKA) - crepMaToreHe3 W ooreHe3. (OCOOCHHOCTH CTPOGHUsS SUIEKIETOK W
criepmaro3onaoB. OmnoaorBopenue. [lapreHorenes.

WunuBuayanbHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (AMOpPHOTeHe3). DTarbl
SMOPHOHAIEHOTO Pa3BUTHS Y MO3BOHOYHBIX )KUBOTHBIX: IPOOJIEHUE, TaCTPYJISLMS, OPraHOTeHes.
[ToctaomOproHanbHOE pa3BUTHE. THUMBI MOCTIMOPUOHAIBHOTO Pa3BUTHS: MPSIMOE, HENpPSMOe
(mmuuHoYHOE). BrusHHME cpenbl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIOCOOHBIC BBHI3BIBATH
BPOXKJICHHBIE YPOJCTBA.

Poct u passutue pactenuii. OHTOreHe3 BETKOBOTO PACTEHUS: CTPOECHUE CEMEHHU, CTAINHU
pa3BHUTHSL.

JleMoHCTpauu:

Tabnuubl 1 cxemsl: "®opmbl pa3MHOXKEHUsT opraHu3MoB", "JIBoliHOE OIUIOJOTBOpPEHUE Y
IIBETKOBBIX pacTeHuii", "BereratnBHoe pasmHokeHue pacteHuid”, "Jlenenue kiuetku 6akrepuit”,
"Ctpoenne monoBbIX KiIeTok", "CrtpoeHue xpomocombl", "Knerounsni nuxia", "Pennukamusg

b b b
JHK", "Muro3", "Meiio3", "[Ipsamoe u Henpsimoe pa3zputue”, "['ameroreHes y MIEKOMUTAIOIIUX

u genoBeka', "OCHOBHEIC CTaAuU OHTOreHe3a'.

OO6opynoBaHHue: MHKPOCKOM, MHUKporpenaparsl "CrnepmMaTo30Habl MICKOHUTAIOIIETO",
"Siinexserka miekonuTatomero”, "KaprokuHnes B KJIeTKax KOpeIlKa JIyka', MarHUTHasi MOJIEIb-
anmmukanust " lenenne knetku", moaens JJHK, monens metadasnoit XxpoMoCOMBI.

JlaGopaTopHble U paKTHYECKHEe paboThI:

Jlaboparopnast pabota N 3. "HabGmromenne Muto3a B KJIeTKaX KOHYMKA KOPEIIKa JyKa Ha
TOTOBBIX MUKpoOIIpenapaTax".

Jlaboparopnast padora N 4. "H3yueHue CTpOCHHsI TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpoIipenaparax'.

28.6.6. Tema 6. HacneacTBeHHOCTh U UI3MEHUYUBOCTH OPTaHU3MOB.

IIpeamer u 3agaun reHetuku. lMcropus passutus reHetuku. Ponp nurosnoruu u
SMOpHOJIOTUY B CTAHOBJICHUM I'eHeTHKU. BKita poccuiickux U 3apyOeKHbIX YUEHBIX B pa3BUTHE
TeHEeTUKU. MeToabl TEeHEeTHKH (THOPUAONOTHYECKHH, LUTOIeHETUUYECKUH, MOJEKYJISPHO-
reHeTuyeckuit). OCHOBHbIE T€HETHUYECKUE MOHATHUS. ['eHeTnyeckass CHMBOJIMKA, UCTIOIb3yeMasi B
CXeMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HACJIeIOBaHWsl  NpPHU3HAKOB, ycTaHoBieHHble [.  Mennenem.
MouHorubpuaHoe cKpelmBanmue. 3aKoH eMH000pasus ruOpuI0B nepBoro nokojieHus. [Ipasuio
JOMUHUPOBaHMS. 3aKOH pacllelUIeHus Mpu3HakoB. [unore3a uuctoTel ramer. IlomHoe u
HEIOJIHOE JJOMUHUPOBAHHUE.

JurubpunHoe  ckpellMBaHuWe. 3aKOH HE3aBUCUMOIO  HAcJIeJJOBaHMSI  IPU3HAKOB.
[{uToreneTnueckue OCHOBBI AMTHMOPHIHOTO CKpEIMBAHU. AHAIU3UPYIOILIEEe CKpEIIMBaHUE.
Hcnonp3oBaHne aHaIU3UPYOLIET0 CKPEIUBAaHUS JUIsl ONPEAEICHUs TEHOTUIIA OCOOH.



CuernsieHHOe HacnenoBaHue mpu3HakoB. PaGora T. Moprana 1o cLEIUIEHHOMY
HaCJIEJOBaHMIO reHoB. Hapyienue cuensieHys reHoB B pe3ysbTaTe KpOCCHHIOBEpa.

XpOMOCOMHas TEOPUS HACIEACTBEHHOCTHU. [ €eHeTHuUeCKue KapThl.

I'eneruka mona. XpoMOCOMHOE OMNpENEICHHE M0JIa. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
T'omoramernrie u reTeporaMCcTHbBIC OPraHU3MBI. HaCJIeI[OBaHI/Ie MMPU3HAKOB, CHCIUICHHBIX C
MOJIOM.

N3menunBOoCTh. BUbI M3MEHUMBOCTU: HEHACIIEACTBEHHAs U HAclIeACTBEHHasA. Poib cpenbl
B HEHACJIEJCTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTUKAa MOJU(PHUKALMOHHON H3MEHYHMBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuy. CBoiicTBa MOAU(PUKALIMOHHON U3MEHYMBOCTH.

HacnencrBenHasi, Wiiu TeHOTHIIMYECKAs], N3MEHYMBOCTh. KOMOMHATHBHAS M3MEHYMBOCTb.
Meiio3 ¥ TIOJIOBOM MpOIECC - OCHOBA KOMOMHATHMBHON WM3MEHUYMBOCTH. MyTalMOHHAs
M3MEeHYMBOCTh. Kmaccudukamuss myTtanuid: TeHHbIE, XpPOMOCOMHBIC, TeHOMHBbIe. YacToTa u
NPUYMHBI MyTaluid. MyTtareHHbie (aKTOpbl. 3aKOH TOMOJIOTHYECKUX PSJAOB B HACIIEICTBEHHON
n3MeHunBocty H.M. BaBuiosa.

BHeﬂﬂepHaﬂ HacCJICACTBEHHOCTh U UI3MCHYMBOCTD.

I'enetuka uenoBeka. Kapuorun uyenoBeka. OCHOBHbIE METOJIbI TEHETHUKHU YEJIOBEKa:
TE€HEAJIOTUYCCKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OWOXMMHUYECKHUH, MOJICKYJISIPHO-
reHetudyeckuid. COBpEeMEHHOE OIpe/elieHUe TEeHOTUIA: TOJHOT€HOMHOE CEKBEHUPOBAHHE,
TEHOTHIHMPOBaHKWE, B TOM uucie ¢ momomipio I[1I[P-anamm3a. HacnencrBennsie 3aboseBaHus
YyeNnoBeKa: TeHHble OoNie3HH, OONE3HM ¢ HACIEACTBEHHOH MPEeapacloioKEHHOCTHIO,
XpoMocoMHBIE Oone3HH. ComaTthueckue © TeHepaThBHbIE MyTanud. CTBOJOBBIC KIIETKH.
[IpuHIHIBI 310pOBOTO 00pa3a KU3HU, NTUATHOCTUKU, MPO(PUIAKTUKYA U JICYCHHUS T€HETHYECKHUX
Oosne3Hel. MenuKo-TeHETHYECKOe KOHCYJIbTHPOBAaHUE. 3HAUECHWE MEIUIIMHCKOW TEHETHKU B
MPETOTBPAIICHUH U JICUSHUU TeHETUYECKIX 3a00JIeBaHUI YeTIOBEKa.

JleMoHCTpauu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. Yersepukos, H.B. Tumopees-
Pecosckuii, H.M. BaBumos.

Tabnumer 1 cxembl: "MOHOTHOPUAHOE CKPEIIMBAHWE U €r0 IUTOT€HEeTHYecKas OCHOBA',
"3aKoH pacHIeIICHHUS U €ro IUTOreHeTH4YecKast ocHoBa'", "3akoH uncTOoTh TameT", " [Ilurnbpuanoe
ckpemuBanue", "lluTonorumueckue OCHOBBI  AUTHOpUAHOTO  CKpemmBanus', "Meiios",
"B3aumopeiicTBre auienbHbIX TeHOB", "['eHeTHUEeCKHEe KapThl PACTCHHI, )KUBOTHBIX U YeJIOBeKa',
"I'enetnka mona", "3akOHOMEPHOCTH HacieAOBaHUs, clermieHHoro ¢ nosnoM", "Kapuortumsl
yenoBeka W OKUBOTHBIX", "Bunmbl wu3MenuumBoctu", "MoaudukanroHHas HW3MEHYUBOCTS',
"HacnenoBanue pesyc-daxropa", "I'eneTnka rpynm kpoBu", "MyTanimoHHas U3MEHYHBOCTh .

O6opynoBanue: Moaenu-ammukanuu "MonoruOpugHoe ckpemmBanue”, "Hemomnoe
nomuHupoBanue", "Jlurubpuanoe ckpeuuBanue”, "llepekpecT XpomocoMm", MHUKPOCKON H
mukpornpenapar "Jpo3oduia" (Hopma, MmyTanuu (GopMbl KpbUIbEB U OKPACKH Teisa), repdapuit
"T"opox nmoceBHOI".

JlaGopaTopHbie U IPaKTUIECKUE PAOOTHI:

JlaGopatopnas pabota N 5. "M3ydyeHue pe3yabTaToB MOHOTMOPHUIHOIO U JUTMOPUIHOTO
CKpEIMBAaHUA Y Ip030(UIIbl HA TOTOBBIX MUKpOIpenaparax”.



JlaGopatopnast padota N 6. "M3yueHne MOIU(PHUKAIIMOHHON W3MEHYMBOCTH, MOCTPOCHHUE
BAPUAIMOHHOTO PsAJla U BApUAllMOHHOW KPUBOM".

JlaGopatopnass pabora N 7. "Ananmuz wMyTtammid y Apo30(uiIbl Ha TOTOBBIX
MUKpomnpenaparax".

[Tpaktuyeckas padora N 2. "CocraBieHne 1 aHAJIN3 POAOCIOBHBIX YeloBeka'.
28.6.7. Tema 7. Cenexius opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka U IpolLecc. 3apoKIEHUE CEJIEKIMM U aoMmecTukanus. Yuenne H.M.
BaBunoBa 0 LEHTpax NPOMUCXOXKIEHUS M MHOrooOpasusi KyJbTypHBIX pacTeHMH. LleHTpsl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpOJIa, IITAMM.

CoBpeMeHHbBIE METOJbI CENEeKIIMA. MacCOBBI M WHIWBUIYAIbHBIA OTOOPHI B CEJICKIIUU
pactenuil u KUBOTHBIX. OLEHKa 3KcTepbepa. BIM3KopoacTBEeHHOE CKpEUIMBaHUE - MHOPUIMHT.
Uucras muansa. CkpenmBaHue YUCTHIX TUHUH. ['eTeposuc, nim rudbpuanas cuia. HepoactBennoe
CKpeuBaHue - aytopuauur. OtaajeHHas ruOpuanM3anus M ee ycnexu. VCKyCCTBEHHBIN
MyTareHe3 W TOJIyYCHHE TOJUILIONAOB. JIOCTM)KEHHS CENEeKIMW pacTEeHWUH, KUBOTHBIX U
MUKPOOPTaHU3MOB.

buotexHosioruss Kak oTpacib NPOM3BOJACTBA. ['€HHAas HMHXKEHEpUs. ITambl CO3JAHUS
pexombunantHo JIHK u Ttpancrenneix opranuzmoB. Kiietounas wunxenepus. Kietounble
KyJbTYypbl. MUKpPOKJIOHAJIbHOE pa3MHOXKeHUE pacTeHHil. KiioHrupoBaHue BbICOKONPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTMYeCKHe M dTHYeckue npodiembl. MO -
FeHEeTUYECKU MO (ULIMPOBAHHBIE OPTaHU3MBI.

JleMoncTpanuu:
IToptpetsr: H.. BaBuiios, 1.B. Muuypum, I'./[. Kapneuenko, M.®. BaHoB.

Tabmuubl u cxembl: Kapra "LIEHTpbI MPOMCXOXKIEHUS M MHOT00Opaszus KyJIbTYPHBIX
pactenuit”, "I[lopoasl nomamHux kuBOTHBIX", "CopTa KynbTypHbIX pacteHuil", "OtnaneHHas
rubpuamzarus”’, "PaGorel akagemuka M.D. Hpanoma", "llomummownmusa", "OOBEKTHI
ouorexnonorun", "Knerounsle KyiabTypsl U KioHupoBaHue", "KoHCTpyHpoBaHME M MEpPEHOC

T€HOB, XpOMOCOM".

O6opynoBaHue: MyJISDKU IUIOJOB UM KOPHEIUIOAOB JUKUX (OPM M KyJIbTYPHBIX COPTOB
pactenuii, repbapuii "CenbCKOX035HCTBEHHBIE PaCTEHHS" .

JlaGopaTopHble U IPaKTUIECKHUE PAOOTHI:

Okckypeust "OCHOBHBIE METOABI M JOCTHIKEHHS CEJNEKIMU PAaCTeHUH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHLUIO, TUIEMEHHYIO (epMy, COPTOMCIBITATENbHBIH yYacTOK, B TEIIMYHOE
XO034HCTBO, JJA0OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTpa)".

28.7. Conep:xkanue o0y4yenus B 11 kiaacce.
1 yac B Henento, Bcero 34 yaca, U3 HUX 2 4aca - pe3epBHOE BpeMs
28.7.1. Tema 1. DBomtorMOHHas! OMOJIOTHSL.

[IpeanochIKu BOZBHUKHOBEHUS BOJIIOIIMOHHON TEOPUHU. DBOITIOIMOHHAS TEOPHUS U €€ MECTO
B Ouosoruu. BrnusiHue 3BOMIONMOHHON TEOPUH HA Pa3BUTUE OUOJIOTUU U APYTUX HAYK.



CBugerenbcTBa HBOIONMH. [lanieoHTOOrHUECKUE: TTIOCIEI0BATEIEHOCTD OSBJICHUS BUJIOB
B TAJCOHTOJOTMYECKOH JeTomucH, mnepexonHsie (opmbl. bruoreorpaduyeckne: cXoacTBo u
paznuune (hayH u GJIop MaTepUKOB U OCTPOBOB.

DOMOpHoNOruueckrue: CXOACTBA U pazIuuus AMOPHUOHOB Pa3HBIX BHUIOB IMO3BOHOYHBIX.
CpaBHHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTUYHbIE, pPYyAUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXMMHYECKHE: CXOJCTBO MEXaHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METaOOIMYECKUX IMyTEeH Y BCEX OPraHNU3MOB.

OpomonnonHas Teopusi Y. J[lapBunHa. IIpeanochulki BO3HHUKHOBEHHS JapBUHHU3MA.
JIBuoKyIe CWJIBI  DBOJNIONMHM  BUAOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKECHHE TIpU
OTPaHMYEHHOCTH PECYpCOB, HEONpEIeeHHas HW3MEHYMBOCTh, OOopb0a 3a CylIeCTBOBAaHHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus sBotonun (CTD) u ee 0CHOBHBIC MOJOKESHHS.
MI/IKpOBBOHIOLII/IH. HOHy.]BIL[I/ISI KaK €IMHHUIla BHUJa 1 3BOJIFOIINH.

JBwxymue cuibl ((pakTopsl) 3BOJIIOLUM BUIOB B NpHpoje. MyTalMOHHBIN IpoLecc U
KOMOMHATHBHASA U3MEHYUBOCTb. [lomynsiinoHHbIe BOJHBI U Apeiid reHoB. M3omsius 1 Murpanus.

EcrecTBenHbIi 0TOOP - HaMpaBIAOMUN GakTop 3BOIOIIH. DOPMBI ECTECTBEHHOT'O 0TOOpA.

[TprucnocoOaeHHOCTh OPraHU3MOB Kak pe3yJbTar 3BoJtoiuu. [IpuMeps! npucnocoOnenuit
y opranuzmoB. ApoMop¢03bl U UANOATANTALNH.

Bun u BumooOpazoBanue. Kpurtepum Buma. OcHOBHBIE (OpMBI BUA00OPAa30BaHUS:
reorpaduyueckoe, 3K0JI0rHYECKOE.

MaxposBomorus. @opmbl 3BOTIONUHU: (uUeTHYeCKas, JUBEPreHTHAas, KOHBEPIeHTHAas,
napauiensHas. HeoGpaTuMocTh SBOTIOIHH.

[Ipoucxoxnenue oT HECNENUaIN3UPOBAHHbBIX IIPEIKOB. [Iporpeccupyromas
crienanu3anus. AJanTuBHAs padalusl.

JleMoHcTpanuu:

[Toptpersr: K. Jlunne#t, JK.b. Jlamapk, Y. dapsun, B.O. Kosanesckuii, K.M. bap, O.
I'exkens, @. Mronnep, A.H. CeBepios.

Tabnune! u cxemsl: "Pa3BuTre opranndeckoro Mmupa Ha 3emie", "3apoAbIy MO3BOHOYHBIX
KHUBOTHBIX", "Apxeonrtepukc", "®opmbl 60prObI 3a cymecTBoBanue", "EctecTBeHHbIl 0TOODP",
"MHoroo6pa3ue coptoB pacreHuit", "MuHorooOpasue mnopon KuBoTHbIX", "llomymsuun",
"MyTtannoHHass u3MeHUHUBOCTh", "Apomopdossl”, "Wanoaganranuun", "OOmas nereHepanus”,
"IIBwxymme cuisl sBotonuu”, "Kapra-cxema mapmipyrta mytemectsus Y. Jlapsuna”, "boproa 3a
cyuiectBoBanue", "lIpucnocobienHocts opranu3moB”, "'eorpaduueckoe BHuI000pa3zoBaHue",
"DKoNIOrHYECKOe BUA000pa3oBaHue" .

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH, HAOOp TUIOZO0B U
ceMsiH, kojutekius "[Ipumepbl 3aIIUTHBIX TPUCTIOCOOIEHUN Y JKUBOTHBIX", MoJienb "OCHOBHbBIE
HampaBleHus 3BoIOUK", 00beMHast MoJieNb "CTpoeHHEe TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

buoreorpaduueckas kapra wmupa, koiekuus "®OpMbBI COXPaHHOCTH HCKOIAEMbBIX
KUBOTHBIX U pacTeHHi", mozenp ammumkanus "[lepekpect xpomocoM", BiaXKHbIE IIpenapaTsl



"Pa3zButne Hacekomoro", "Pa3Burue narymku", mukponpenapat "po3opuna" (Hopma, MyTanuu
(hOpMBI KPBUTHEB U OKPACKH TeNA).

JlaGopaTopHble U paKTHYECKHe pabOTHI:
Jlabopartopnast pa6ota N 1. "CpaBHeHne BUI0B 110 MOP(HOIOTHIECKOMY KPUTEPHIO".

JlaGopatopnass pabora N 2. "OnucaHue mpHUCIIOCOOICHHOCTH OpraHu3Ma U ee
OTHOCHUTEIBHOIO XapakTepa'.

28.7.2. Tema 2. BO3BHUKHOBEHHE U Pa3BUTHE KU3HU Ha 3eMII€.

JloHayuHble MpeICTaBICHUS O 3apOKJICHUU XW3HU. HaydHble rumore3bl BOZHUKHOBEHUS
KU3HU Ha 3emuie: a0MoreHe3 W MaHCIepMus. XUMUYEeCcKash 3BOMIONUSA. AOHUOTEHHBIN CHUHTE3
OpPraHWYECKHUX BEUIECTB U3 HEOPTaHUUECKUX. DKCIEPUMEHTAIBHOE MMOATBEPKICHUE XUMUYECKON
sBomony. HauanpHbie sTansl Ononorndyeckoit asomtonuu. [ unoreza PHK-mupa. ®opmupoBanue
MeOpaHHBIX CTPYKTYp U BO3HMKHOBEHHME IPOTOKJIETKU. llepBble KIETKM W HX SBOJIOLUS.
DOopMUPOBAHHE OCHOBHBIX IPYIIT dKUBBIX OPTaHU3MOB.

PazButue xun3Hu Ha 3emiie o 3paM u nepuoaam. Karapxeid. Apxeickas U IpoTepo30McKas
apsl. [Taneo3oiickas spa U ee nepuo/Ibl: KEeMOPUHCKUI, OPJIOBUKCKHNA, CHITYpHUICKHIA, T€BOHCKHIHA,
KaMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3o030iicKkast 3pa U €€ NepUOoIbl: TPUACOBBIN, IOPCKUH, MEJIIOBOM.
Kalino3zoiickas a3pa 1 ee nepuoibl: MaJI€OreHOBbIA, HEOT€HOBbIN, AaHTPOIIOT€HOBBIH.

XapakTepucTUKa KiIMMaTa M TEOJIOTMYECKHUX IpoueccoB. OCHOBHBIE ATalbl 3BOJIIOLMH
PaCTUTENBHOTO U )KUBOTHOT'O MHpa. ApoMOp(o3bl Y pacTeHH U )KUBOTHBIX. [losiBIIeHUE, pacBeT
Y BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OopraHM4ecKOro Mupa Kak oTpakeHue 3BOJOUUU. OCHOBHBIE CHCTEMAaTHYECKUE
TPyl OPTAaHU3MOB.

DOBonroMs  4yejgoBeKka. AHTPOIOJIOTHS Kak Hayka. Pa3BuThe mpejacraBieHHil o
IIPOUCXOXKIEHNH YesloBeKa. MeTobl M3ydeHus aHTpornorese3a. CXoAcTBa U pa3indusl 4eJI0BeKa
1 ’KUBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHNE YeTOBeKa.

JBwxymue cunbl  (pakTopbl) aHTpomoreHesa. HaciencTBeHHas W3MEHUMBOCTH U
ecTecTBeHHbIN 0TOOp. OOLIeCTBEHHBIN 00pa3 )KU3HH, U3TOTOBJICHNUE OPYIUil TpyZa, MBILUICHNUE,
peub.

OcHOBHbBIE CTaJMM W BETBU SBOJIIOIMM YEJIOBEKA: aBCTPAJIONUTEKH, YeIOBEK YMEJbIH,
UYenosek mnpsamoxonadimuii, YenoBek HeaHaepTralbckui, YemnoBexk pasymublid. Haxonku
HCKOIMAEMBbIX OCTaTKOB, BpEMS CYIIECTBOBAHHUSA, 00JIACTh PacCIpOCTPaHEHUs, 00BEM T'OJOBHOIO
Mo3ra, 00pa3 >KU3HHU, OPYAHUSL.

Uenoseueckne packl. OCHOBHBIE OOJBIINE pachl: €BpOIeOouaHas (eBpa3uiickas), HErpo-
aBcTpaionHas  (9KBaTOpHallbHAs), MOHTOJOUIHAS  (a3MaTCKO-aMepuKaHckas). YepTsl
MPUCTIOCOOICHHOCTH MIPEICTABUTEIICH YETOBEYECKUX PAC K YCIOBHM CYIIECTBOBaHUA. ENMHCTBO
yesoBeueckux pac. Kputuka pacuzma.

JleMoHCTpauu:



IToprpetsr: @. Penu, JI. ITactep, A.W. Onapun, C. Musnep, I'. FOpu, Y. lapBus.

Tabmuupl u cxemsl: "Bo3nukHoBenne ConHeuHOU cucTtembl', "Pa3BuTHe opraHmuecKkoro
mupa", "PactutenpHas kuetka', '"JKuotHas kierka", "lIpokapuoTmyeckas kierka',
"CoBpeMeHHasi cuctema opranmyeckoro mupa', "CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YelioBeKa M YelIOBEKOOOpa3HbIX 00e3bsiH", "OCHOBHBIE MECTa MAJICOHTOJOTHYECKHX HAaXOJOK
MpEaKoB coBpemMeHHoro uyesnoBeka', "Jlpeueitmme moau", "JlpeBnue moau", "IlepBwie
coBpeMeHHbIe moau", "Uenoeueckue pacsl'”.

O6opynoBanue: Mysoku  "[lpoucxoxknenne dyenoBeka" (OFOCTBI  aBCTpaIONUTEKA,
MUTEKAHTPOIIa, HeaHJepTalblla, KPOMAaHbOHIIA), CICNKH WIH U300paKeHHs] KAMEHHBIX OpYyIui
MEepBOOBITHOTO 4YeJIOBEeKa (KaMHHU-YOIIEPhl, pyousa, ckpediia), TeOXpOHOJIOTHYECKas Ta0JnIIa,
KoJuieKus "@opMbl COXPAHHOCTH UCKONIAEMBbIX )KMBOTHBIX U pacTEHUM".

JlaGopaTopHble U TPAKTUIECKHUE PAOOTHI:

[Tpaktuyeckas pabora N 1. "M3yueHune ucKomaeMbIX OCTaTKOB PacTEHUH M )KMBOTHBIX B
KOJUIEKIHAX " .

Dkckypcust "DBOJIOLUS OpraHMYecKkoro Mupa Ha 3emse" (B €CTEeCTBEHHO-HAYUYHBIM WM
KpaeBeIUECKUI My3€il).

28.7.3. Tema 3. OpranusMbl 1 OKpy’Karolias cpefa.

OKoJioTWsl KaKk Hayka. 3aJadyd W pasliedbl dKOJOTHH. MEeTOJpl  3KOJOTHUYECKHX
UCCJIE0BAHUI. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YeJIOBEKaA.

Cpenm o0uTaHUA OpTraHHU3MOB: BOOHaA, HAa3€MHO-BO3AylIHAasd, IIOYBCHHAs,
BHYTPUOPraHU3MCHHAs.

Oxonornueckue ¢aktopel. Kimaccudukamus 3KOMOTHYECKUX (AKTOPOB: aOMOTHUYECKHE,
OMOTHYECKHE U aHTPONOreHHbIe. J[elicTBHEe IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBL.

AbGuotnyeckue  (akToppl:  CBET, TeMIeparypa, BIAKHOCTb.  DoTomepuoausM.
[IpucnocobaeHns OpraHu3MoB K JIeHCTBHIO aOMOTHUYECKUX (hakTOpoB. bruonornueckue puTmel.

buotnueckue  daktopsl. Buasl OMOTHMUECKMX  B3aMMOJAEWCTBUN:  KOHKYpPEHLHS,
XHMIHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, Koonepamus, MyTyaJln3M, KOMMEHCAIN3M
(KBapTHpPAaHCTBO, HaXJEOHUYECTBO). AMEHCAJIM3M, HEWUTpalu3M. 3HadeHHEe OMOTHYECKHX
B3aMMOJICHCTBUH /JIS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapPaKTCPUCTHUKU  TOIYJIAILUH. OcCHOBHBIE ITOKa3aTeIH MOMmyJIAIHuU:
YUCJICHHOCTb, IINIOTHOCTH, POKIAAEMOCTb, CMCEPTHOCTb, HPHUPOCT, MUT'pALU. I[I/IHE[MI/IKa
YHUCJICHHOCTH MOMYJIIIHUU U €€ PEryJIsAlus.

JleMoHcTpanuu:
[Toprpetsr: A. I'ym6onbar, K.®. Pynwe, 3. ['ekkens.

Tabnuubl u cxemsl: kapta "[Ipupoausie 30Hb1 3emnn", "Cpenpl oOuTaHus OpraHu3MoB",
"®oronepuoauzm", "llomynauuun", "3aKOHOMEPHOCTH pPOCTa YUCICHHOCTH MOIYJISILUU
uHby3opun-tydensku", "Ilumessie nemu".

JlaGopaTopHbie U TPAKTUIECKUE PAOOTHI:



Jlaboparopnas pabota N 3. "Mopdonorndeckue 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
oOutanus".

JlaGopatopnast padota N 4. "BiusiHue cBeTa Ha pocT U pa3BUTHE YEPEHKOB Kojeyca'.
[Tpaktrueckas padorta N 5. "[locueT IUIOTHOCTH MOMYJISAIUANA Pa3HbIX BUIOB pacTeHUM".
28.7.4. Tema 4. CooO1iecTBa ¥ SKOJIOTUIECKHE CUCTEMBI.

CoobOmectBO  opraHu3mMoB -  OwoneHo3.  CTpykTypel  OuoleHO3a:  BHAOBasd,
MPOCTPAaHCTBEHHAs, Tpoduueckas (muiieBast). Buapl-noMmuHanTel. CBsi3U B OHOLIEHO3E.

DKoJloTHuecKkre cucTembl (dKocuctembl). [loHsiTne 00 »KOcHMCTEeMe W OHMOTEOIeHO3E.
q)yHKL[I/IOHaJILHLIe KOMITIOHEHTBI 3KOCHUCTEMBI: MNpOAYUCHTHI, KOHCYMCHTBI, PCAYUCHTHI.
KpyroBopot BemecTB M TMOTOK JHEPTrUU B HKOcUcTeMe. Tpoduueckue (MUIeBbIE) YPOBHU
skocuctembl. [lumeBbie menu u cetu. OCHOBHBIE IOKa3aTeld JKOCHCTEMBI: Ouomacca,
NPOAYKIHUS. DKOJOTWYECCKHE THPAMHJIbL: TPOMYKIMH, YUCICHHOCTH, Omomacchl. CBoiicTBa
9KOCUCTEM: YCTOWYUBOCTD, CAMOpPETyYJIsilysl, pazButue. CyKieccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCHUCTEMBI 03€p M PEK. ODKOCUCTeMa XBOWHOIO WU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE JKOCHUCTEMBI. ATPOIKOCHUCTEMBI. YPOOIKOCUCTEMBI. bromornueckoe u
X031 CTBEHHOE 3HAUEHHE arpOIKOCHCTEM B YPOOIKOCUCTEM.

buopasznoobpaszue kak ¢akTop ycTOMUMBOCTH dKocucTteM. CoxpaHeHHE OMOJIIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenue B.U. Bepnanackoro o Ouocdepe. I'panuiisl, coctaB u cTpykTypa ouocdepsl. XKuboe
BemecTBO M ero ¢Qynkmun. OcobeHHocTH OHOCheEpbl Kak TII00aJbHOW 3KOCHUCTEMBI.

JlunamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB M OHOT€OXMMHUYECKHE IHKIBI SJIEMEHTOB (yriepoja, aszoTa).
3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuecTBo B buochepe 3emiau. AHTponoreHHbie u3MeHeHus B Ouocdepe. ['modansHbIe
9KOJIOTMYECKHE TPOOIIEMBI.

CocymiecTBoBaHHE IPUPOBI U YenoBedecTBa. CoxpaHeHHe OHMOpa3HOOOpa3usl Kak OCHOBA
ycToitunBoctu Onocdepsl. OCHOBa parMOHAIIBHOTO YIIPaBJICHUS MIPUPOJHBIMHU peCcypcamMu U UX
UCTIONB30BaHue. JlocTikeHUs: OMONIOTHH U OXpaHa MIPUPO/IBIL.

JleMoHCTpauu:

[Moptpetsr: A Jl. Tencnu, B.H. Cykaues, B.. Bepnaackuii.

Tabnuuel u cxemsl: "l[lumessie nenu", "buonenos3: cocras u crpykrypa", "l[IpupoaHsie

coobmectBa", "llemu mnwuranua", "Dkomormueckas mnupamuma', "buochepa u uenosek",
"DKocucTeMa MUPOKOIUCTBEHHOTO Jieca", "IKkocucTema xBoitHoro jeca', "buonenos Bogoema",
"Arponenos"”, "lIpuMepHble aHTpONOT€HHbIE BO3AcHCTBUS Ha mpupoay", "Baxkueimwue

UCTOYHUKHU 3arps3HEHUs] BO3ayXa M IpyHTOBbIX Boa', "IlouBa - BakHeHIIas cOCTaBIISAOLIAs
6uocdeps!”, "dakropsl Aerpagaunu nous", "Ilapaukosslii ¢ dext”, "DakTopsl pagOaKTUBHOIO
3arpsizHeHust O6uocgepst”, "OOmas crpykrypa Ouocheprl”, "PacmnpocTtpaHeHue KuU3HU B
ouocdepe", "O30HO0BBIN 3kpaH Ouochepsr”, "Kpyrosopot yriaepoaa B 6uochepe", "Kpyrosopot



aszora B rpupoje".

O6opynoBanue: Monenb-anuikKanus "Tunuaasie OuoneHo3sl", repdapuii "PacTurenbHbie
coobmectBa", komnekuuu "buoneno3", "Bpemurenn BaKHEHIINX CEIbCKOXO3IHCTBEHHBIX
KyJbTyp", repOapuM M KOJUIEKLIMM PAacCTeHMH M JKUBOTHBIX, NPHHAJUIEKAIIUME K pa3HbIM
9KOJIOTUYECKUM TpyTmImaM oAaHoro Buaa, KpacHas kuura Poccuiickoit @enepannu, n300pakeHus
OXPaHsSEMbIX BUJIOB PACTEHUH U KUBOTHBIX.

28.8. Iliianupyemblie pe3y/bTAaThbl OCBOEHHMSI MPOrpamMMbl Mo OuoJ0oruu (0a30BbII
YPOBEeHb) Ha YPOBHE CpeHero 001ero oopa3oBaHusl.

28.8.1. Cormacao ®I'OC COO ycraHaBnmBaroTCsS TpeOOBaHUS K pe3yjibTaTaM OCBOCHHS
00y4JarIUMHUCS TIPOTpaMM CPETHETo 00IIero 00pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
PEIMETHBIM.

28.8.2. B cTpyKType TMUYHOCTHBIX PE3YJIbTATOB OCBOEHUs IpeaMeTa "bruonorusa" BelieneHbl
CJICAYIOIINE  COCTaBIIAIOIIME: OCO3HAHWE OOYYAIOIMHUMHCS  POCCHMCKOM  TpayKIaHCKON
HUJIEHTUYHOCTH - TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOATEIBHOCTH U CAMOOIPEAEIICHUIO,
HaJIMYUEe MOTHBAIlMM K OOy4YeHUIO0 OWOJIOTHH, LieJeHANpaBICHHOE pa3BUTHE BHYTPEHHHUX
yOKIACHHIA IMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH M MCTOPHUYECKUX TPAIUIUN Pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTB M CITOCOOHOCTH O0YYarOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NESTEIbHOCTH 1IEHHOCTHO-CMBICIIOBEIMU YCTAaHOBKAMHU, MPUCYIIUMHU CHCTEME OHOJIOTHYECKOTO
00pa3oBaHMs, HATMYHUE YKOJIOTHIECKOTO MPABOCO3HAHUS, CTIOCOOHOCTH CTaBUTH €U U CTPOUTH
YKU3HEHHBIC IJIaHBI.

28.8.3. JInuyHOCTHBIE pe3yJIbTaThl OCBOEHUS ITpeaMeTa ""bruonorus" JOCTUTatOTCs B €AMHCTBE
y4eOHOM U BOCIIUTATENBHON NEATEIHHOCTH B COOTBETCTBHU C TPAAUIIMOHHBIMU POCCUUCKUMU
COIMOKYJIbTYPHBIMU, UICTOPUYECKUMHU U AYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, MIPUHATHIMHU B
oOmiecTBe TMpaBUJIaMH U HOPMaMHU TOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS,
CaMOBOCTIMTAaHUSI U CaMOPA3BUTHSI, PA3BUTUS BHYTPEHHEH MO3WLMHM JIMYHOCTH, MAaTPUOTH3MA,
YBAKECHUS K 3aKOHY U MPABONOPSAKY, YEIOBEKY TPyJa U CTaplIeMy IOKOJEHHIO, B3aUMHOI'O
YBaXEHHUSA, OEpeXHOTr0  OTHONMICHHS K  KyJIbTYpHOMY  HACICIUI0 W  TPATUIHUSAM
MHOTOHAllMOHAJIBHOTO Hapoaa Pocculickon @enepannu, NpUpoAE U OKPYKarOLIEH cpee.

28.8.4. JIuuHOCTHBIE pE3yJbTaThl OCBOCHUs yueOHoro mnpeamera "buonorus" MOIKHBI
OTpaXkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJACTBOBATHCSA C(HOPMHPOBAHHOMN
BHYTPEHHEN MO3UIUEN JINYHOCTH, CACTEMOM IEHHOCTHBIX OPUEHTALIN, TO3UTUBHBIX BHYTPEHHUX
yOEXKICHMIA, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacIIMpEeHUE KU3HEHHOTO OMbITA M OMNbITa AEATEIBHOCTH B MPOLIECCE PEATU3ALMU OCHOBHBIX
HaIpaBJCHUN BOCIUTATEIbLHOM IEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpax1aHCKOro BOCIIMTAHUSA:

C(OPMHPOBAHHOCTh ~ TPAKIAHCKONH TO3UIUM  OOYYAIOIIErocss KaK aKTHBHOTO H
OTBETCTBEHHOTO YWJICHA POCCUIICKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYLIMOHHBIX IpaB M O0OA3aHHOCTEH, YBa)KEHUE 3aKOHA H
IIPABOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOp‘lCCKOﬁ ACATCIBHOCTH IIPU CO3JJaHUUN yLIe6HBIX IIPOCKTOB,
PEeICHUHU y‘-IC6HI>IX 1 IO3HaBaTCJIbHBIX 3a/a4, BBIIIOJTHCHUN OMOJIOTMYSCKUX OKCIICPUMCHTOB;,

CIOCOOHOCTh  OMpPEAEATh COOCTBEHHYIO MO3MIHMI0O IO OTHOIICHUIO K SBJICHHIM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;



YMCHUC YUUTBIBATH B CBOUX I[CﬁCTBHHX HGO6XOI[I/IMOCTB KOHCTPYKTHUBHOT'O BSaHMOHeﬁCTBHH
J'IIOI[Cﬁ C pasHbIMHU Y6C}KI[CHI/I$IMI/I, KYJbTYPHBIMU EHHOCTAMU U COUHUAJIBHBIM ITOJIOKCHUEM,

TOTOBHOCTh K COTPYJHHYECTBY B IIPOIECCE COBMECTHOTO BBINOJHEHHUS Y4YEOHBIX,
IIO3HABATEJIBHBIX M MCCIIEJOBATENbCKUX 3a/ad, YBKUTEIBHOE OTHOIIEHHE K MHEHUIO
OTIIIOHEHTOB MPU 0OCYXKJIECHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOU AEATEIbHOCTH;
2) TaTpUOTHYECKOTO BOCTIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON MICHTUYHOCTH, TaTPUOTU3MA, YBAKEHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH INepel PoauHON, ropAaocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM A3BIK U KyJIBTYpPY, IPOILJIOE M HACTOAILEE MHOTOHAIMOHAIBHOr0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MIPUPOJTHOMY HACIEAUIO U MAMITHUKAM MPUPOIbI, JOCTUKEHUSIM
Poccun B Hayke, UCKyCCTBe, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CHOCO6HOCTL OLCHHWBATh BKJIA[ pOCCHﬁCKHX YUYCHBIX B CTAHOBJICHUC U PA3BUTUC 6PIOJIOFI/II/I,
NOHMMaHKE 3HAYCHHs OWOJOIMH B MO3HAHMM 3aKOHOB MPHUPOJBI, B KHU3HU YCIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

ujieiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIyXeHHi0 OTeuecTBY W €ro 3allure,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUS:
OCO3HAaHME JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApPO/1a;
c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO TIOBEICHHS;

CIIOCOOHOCTH OICHUBATHb CUTyallulO U IPUHHUMATHL OCO3HAHHLIC PCHICHUS, OPUCHTUPYACH HAa
MOpPAJIbHO-HPABCTBCHHBIC HOPMbBI U [ICHHOCTH,

OCO3HAHUC JINYHOTI'O BKJIaJa B TIOCTPOCHUC yCTOfI‘lHBOFO GYI[yH_ICFO;

OTBCTCTBCHHOC OTHOICHUC K CBOMM POAUTEIAM, CO3JJAHUIO CEMBU Ha OCHOBE OCO3HAHHOT'O
IMPUHATHUA LIEHHOCTEH cCeMEeHOM KU3HU B COOTBETCTBUHU C TpaagulusAMU HApOJ0B POCCI/II/I;

4) 5CTETUYECKOTO BOCIIUTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpY, BKJIIOYAsi 3CTETUKY ObITa, HAYYHOI'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOLICHHI;

IMOHHMaHHE YMOLIMOHAILHOTO BO3CHCTBUS )KUBOM npupoabl U €€ ICHHOCTH,

FOTOBHOCTb K CaMOBBIPAXCHHUIO B Ppa3HbBIX BHAAX HCKYCCTBA, CTPEMIICHUC IIPOABJIATH
KadycCTBa TBOpquKOﬁ JIMYHOCTH,

5) dusnyeckoro BOCIIUTAHMUS:

NOHUMaHME U peau3alys 370pOBOro U Ge30MmacHoOro odpasa KU3HHU (310pOBOE MUTAHUE,
coOIoIcHNE TUTMEHUYECKUX MPaBWJI U HOPM, COAJIaHCUPOBAHHBIM PEKUM 3aHATHH U OTIbIXA,
perynsipHas (u3nueckas aKTUBHOCTh), OEpEKHOro, OTBETCTBEHHOIO H KOMIIETEHTHOTO
OTHOIIECHUS K COOCTBEHHOMY (PU3HMUECKOMY U IICUXUUYECKOMY 3/10pPOBBIO;



MOHMMAaHWE [IEHHOCTH TPaBWJI WHIUBUAYATbHOTO H KOJJIEKTUBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOMINX 30OPOBBIO M KU3HU JIFO/ICH;

OCO3HAHME TMOCIEACTBUI U HEMPUSATHE BPEIHBIX NPHUBBIYEK (YHNOTPEOIEHUS aJIKOroJs,
HAapKOTUKOB, KYpEHUS);

6) TPyA0BOTO BOCIIUTAHUS:
TOTOBHOCTb K TPY/Y, OCO3HAHHE IIEHHOCTH MacTepPCTBa, TPYA0I00HE;

TOTOBHOCTbh K aKTUBHOM JESITEIbHOCTH TEXHOJIOTHUYECKON M COIMaIbHOMN HAIpaBJICHHOCTH,
CIIOCOOHOCTH HHUIIUNPOBATH, INITAHUPOBATH U CAMOCTOATCIIbHO BBINIOJIHATE TaKYIO JCATCIbHOCTD,

MHTEpEeC K pazIuuHbIM cdepam MpodecCUOHATBHON NesSTeNbHOCTH, YMEHHE COBEpILATh
OCO3HAHHBIN BBIOOD OyayIeit nmpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K 00pa3oBaHHIO M camMO0OOpa30BaHUIO HAa MPOTSHKEHUU BCe
JKHM3HH;

7) PKOJOTUYECKOT'O BOCIIUTAHHMS:

AKOJIOTMYECKHU 11elecoo0pa3Hoe OTHOLIEHUE K MPHUPOJie KaK UCTOYHHUKY JKU3HHU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHUS;

MOBBILICHUE YPOBHSI 3KOJOTMYECKOW KyJIbTYpbl: MPHOOpETEHUE OIbITa IUIAHUPOBAHUS
IOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUI /ISl OKPY>KAIOILEN CPEIbl;

OCO3HaHUe TI00aTbHOT0 XapaKTepa dKOJIOTMUYECKUX MpobieM U IMyTel UX peleHus;

CIOCOOHOCTH MCIIOJIb30BaTh MpUoOpeTacMble PU W3YYEHUH OUOJIOTUM 3HAHHUS M YMEHHS
MIPU PEUICHUU TMPOOJIEM, CBS3aHHBIX C PAIMOHAIBHBIM TPUPOAONOIB30BAHUEM (COOIOICHHE
IpaBWI MOBEJCHUS B INPHPOJIE, HANPABICHHBIX HAa COXpPAHEHHE PABHOBECHsS B JKOCHCTEMaX,
OXpaHy BUOB, IKOCHCTEM, OHOochepbl);

AKTUBHOE HEINPUATHE IEHUCTBUM, NMPUHOCAIIMX Bpel OKpYXKarolled IPUPOLHOU cpene,
yMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTMYECKHE MOCIEACTBUS MPeIIpUHUMAEMBbIX
JEHCTBUN U NIPEAOTBPALLATh UX;

HAJINYHUE PA3BUTOTIO ISKOJOTMYCCKOrO MBIIJICHUA, 9KOJIOTHYECKOMN KYJbTYpPbI, OIIbITA
ACATCIIBHOCTH JKOJIOTHYECKOM HAIllpaBJICHHOCTH, YMCHHUA PYKOBOJACTBOBATHCA HUMHU B
HO3HaBaTeJ'II)HOI71, KOMMYHHKaTHBHOﬁ n COI.[I/I&J'IBHOﬁ IMPAKTUKE, TOTOBHOCTH K YYaCTHIO B
HpaKTquCKOﬁ ACATCIIBHOCTHU 3KOJIOTHYECKOH HAIIPaBJICHHOCTH;

8) IIEHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpPMUPOBAHHOCTh  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSI HayKH © OOIIECTBEHHOW TMPaKTUKH, OCHOBAHHOTO Ha JHAJIIOTEe KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUPE;

COBEPILIECHCTBOBAHUE A3BIKOBOM M UNTATEIbCKON KYJIBTYPBI KaK CPEACTBA B3aNMOJECHCTBUSA
MEXY JIOJbMHU U ITO3HAHUS MUDPA;

MOHMMAaHUE creuu(uK OHOJOrMM KaK HayKH, OCO3HAHUE €€ pojiu B (OPMUPOBAHUU
PaLMOHATIBHOIO HAYYHOI'O MBIIIJICHUS, CO3aHUHU LIEIOCTHOTO MPECTAaBICHUS 00 OKpY’KarolieM
MUpE Kak O €IMHCTBE IMpPHUPOAbI, dYelloBeKa M OO0IIecTBa, B MO3HAHUM IPUPOJHBIX



3aKOHOMEPHOCTEH U pEeIIeHUH MTPOOIEM COXpaHEHUS IPUPOTHOTO PABHOBECHS;

yOEKIEHHOCTh B 3HAYUMOCTH OHMOJIOTHH JJIsi COBPEMEHHOW LMBUIM3aLUU: 00eCreuyeHUs
HOBOT'O YpPOBHSI Pa3BUTHS MEIUIUHBI, CO3aHUS MEPCICKTHBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemath pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, TIOUCKA MyTeH BBIXOJA U3 II00aNbHbBIX
IKOJIOTHYECKUX MPOOJIeM H 00eCTieueHus mepexoaa K yCTOMYMBOMY Pa3BUTHIO, PAllMOHATEHOMY
UCIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTAHIAPTOB XKU3HU;

3aWHTEPECOBAHHOCTh B MOJIYYEHUH OHOJOTMYECKHX 3HAHUH B IIEJSAX MOBBIIICHUS OOIIEH
KyJbTYpPBl, E€CTECTBEHHO-HAYYHOH TIPAaMOTHOCTH KaK COCTaBHOW 4YacTH (YHKIHMOHAIHHOM
IpaMOTHOCTH 00y4Jaronmxcs, popMupyemMoi pu U3y4eHun OUOIOTHH;

MOHMMAHHUE CYIIHOCTH METOJIOB IIO3HAHUS, HCIOJIb3YEMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTh HCIIONIB30BATh IMOJIy4aeMble 3HAHWS JUIS aHaiuu3a WU OOBSCHEHHUS SIBICHUN
OKpPYXAaloIIer0 MUpPa M MPOUCXOISAIIMX B HEM H3MEHEHUN, yMEHHE JellaTb 00OCHOBaHHbIE
3aKJIIOYCHUsT HAa OCHOBE HAyYHBIX (DAaKTOB W HMEIOIIMXCS JAaHHBIX C IEIbI0 MONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO HCIIONB30BaTh OWOJOTUYECKUE 3HAHUS I PELICHUS
po6JieM B peasbHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAaHUEC LICHHOCTHU H&y‘-IHOfI ACATCIIbHOCTH, TOTOBHOCThb OCYHICCTBJIATH MPOCKTHYIO U
HCCICO0BATCIIbCKYIO ACATCIIBHOCTD HHAWBUAYAJIBHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEPHIBHOMY OOpa30BaHMI0O U CaMOOOpPa30BaHHIO, K
AKTUBHOMY IIOJTYYCHHIO HOBBIX 3HAHWH 1O OHOJIOTMH B COOTBETCTBUHM C JKH3HEHHBIMU
HOTPEOHOCTSAMH.

28.8.5. B mporecce DOCTHXKEHHUS JMYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS OOyYarOIIMMUCS
OporpaMMbl 10 OWOJIOTMM Ha YpPOBHE CpeIHEro oOuero ooOpa3oBaHMA y OO0yYaromuxcs
COBEPUICHCTBYETCS] SMOLMOHAIILHBIN HHTEIJIEKT, MPEoaraionuil chopMUpOBaHHOCTD:

CaMOCO3HaHUsl, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIBLHOE COCTOSIHUE,
BUJICTh HAIIPABJIEHHUS Pa3BUTHS COOCTBEHHOU dYMOIMOHAIBHOU c(hephl, OBITh YBEPEHHBIM B ce0e;

CaMOpPETyJIMPOBaHNs, BKIIIOYAOIIETO CaAMOKOHTPOJIb, YMCHUC NPUHHUMATh OTBETCTBECHHOCTD
3a CBOC€ ITIOBCCHHC, CIIOCOOHOCTH aaarnTUupoBaTbCA K SMOIMOHAJIBHBIM U3MCHCHHUAM U IIPOABJIATH
FI/I6KOCTB, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHMBAlLlMM, BKIIOYAMOIIEH CTPEMJIEHHE K AOCTHKEHUIO LEIM U YCIEXY,
ONTUMU3M, HHULIIMATUBHOCTb, YMEHUE J€HCTBOBATh, UCXOs U3 CBOMX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOMIEH CIIOCOOHOCTh IMOHUMAaTh 3MOLMOHAIBHOE COCTOSIHHE JPYTHUX,
YUUTBIBaTh €r0 TPU OCYLIECTBICHMH KOMMYHMKAIIUM, CIIOCOOHOCTh K COYYBCTBUIO H
CONEPEKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIMX CHOCOOHOCTH BHICTPaMBATh OTHOIIEHUS C APYTUMH
JTIOABMH, 3a00TUTHCSI, IPOSBIATH UHTEPEC U pa3peliaTh KOHQIUKTHI.

28.8.6. MeranpeaMeTHble pe3yabTaThl OCBOEHHMs yudeOHoro mnpenmera "buonorms”
BKJIIOYAIOT: 3HAUUMBIE /17151 (POPMUPOBAHUSI MUPOBO33PEHUS 00yUatOIIUXCsl MEKIUCIUIUIMHAPHbBIE
(MexnpeaMeTHbIE) 00LIEHAYYHbIE TOHATHUS, OTPAXKAIOIIUE 1IEJOCTHOCTh HAyYHOU KapTUHBI MUPa
U crienu(uKy METO/I0B IO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHbIX HayKax (BELIECTBO, SHEPIus,
SBJICHHE, IpPOLECC, CUCTEMa, HAay4HbIM (akT, NMPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,



Teopusi, MCCIeoBaHue, HAOIIOJeHNE, W3MEpPEHUE, SKCIEPUMEHT U APYTUX), YHHUBEpCaIbHBIC
y4ueOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYJISITUBHBIE), 00ECIIEUNBAIOIINE
(dhopmupoBaHre (QYHKIIMOHATHHONW T'PAMOTHOCTH W COIMAIBHON KOMIETCHIIMH O0YYarOIINXCs,
CIIOCOOHOCTh o0yJaromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCHUIUITMHAPHBIE,
MHUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpCAIbHBIC YyYeOHBIC ICHCTBHS B IO3HABATEIBHOW U
COIMAJIbHOW MPAKTHUKE.

28.8.7. MeranpenMeTHbIe pPE3yJIbTaThl OCBOEHHUS MPOTPaAMMbI CPEIHEr0  OOIIEero
00pa30BaHMs JOJDKHBI OTPaXKaTh:

28.8.7.1. OBnageHune yHUBEpCaIbHBIMH YU€OHBIMH MTO3HABATEIBHBIMH JCHCTBUSMU:
1) 6azoBbIe JTIOTHYECKUE JCHCTBUSA:

CaMOCTOSITENIFHO (HOPMYIUPOBATh U aKTyalIM3HpOBaTh NpoOJeMy, paccMaTpuUBaTh ee
BCECTOPOHHE;

HCIIOJIb30BAaTh IIPU OCBOCHUU 3HAHUHU MMPUCMBI JIOTUYCCKOI'O MBINIJICHUSA (aHaJII/I3a, CHHTC34a,
CpaBHEHHUsA, Kiaccupukamuu, OOOOIIEHUS), PACKPBIBATh CMBICT OHOJOTUYECKHX TMOHSATUHN
(BBLOENATH UX XapaKTEpHbIC IPU3HAKU, YCTAHABIUBATD CBSA3U C IPYTHMMHU HOHATHIMM);

OIpPCACIIATE LCIIN ACATCIbHOCTHU, 3aJaBas MNapaMETpbl W KPUTCPHU HX OOCTHIKCHUA,
COOTHOCHUTD PE3YyJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

UCIOJIb30BaTh OHOJIOTHYECKHE TOHATUS ISl OOBSICHEHHs] (AaKTOB U SIBJICHUH >KUBOMN
IIPUPOJIBI;

CTPOUTH JIOTUIECKUE PACCYKIACHUS (MHIYKTHBHBIC, IETYKTUBHBIE, 10 AHAJIOTHH ), BBISBIIATD
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SBIICHUSAX, (OPMYIUPOBATH BBHIBOABI U
3aKITFOUCHUS,

MPUMEHATh CXEMHO-MOJICNIbHBIE CPEACTBA JUIsl MPEACTABICHUS CYIIECTBEHHBIX CBSI3€U M
OTHOIIIEHWN B M3Yy4YaeMbIX OHMOJOTHYECKHX OOBEKTax, a TaKKe MPOTUBOPEYHI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3IMYHBIX HHGOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaTbIBaTh IJIaH PEIICHUs MPOOJIEMbI C YUETOM aHajIN3a UMEIOIIUXCS MaTepUalbHbBIX
U HEMaTEPHAJIbHBIX PECYPCOB;

BHOCHUTb KOPPCKTUBLI B OCATCIBHOCTH, OLCHHUBATH COOTBCTCTBUEC PE3YJILTATOB LECIIAM,
OLICHUBAThb PUCKHU HOCJ’IGI[CTBI/Iﬁ ACATCIIBHOCTH,

KOOPJMHHUPOBaTh U BBHINOJIHATH pPAOOTy B YCJIOBHUSX pEalbHOTO, BUPTYaJIbHOIO U
KOMOWHUPOBAHHOTO B3aMMOACHUCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM;
2) 6a30BbBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

BJIaJ€Th HaBbIKaMH y‘Ie6H0-I/ICCHeI[OBaT€J'II)CKOI\/’I u HpOGKTHOfI JACATCIIBHOCTH, HaBBIKaMU
pa3pcuicHus Hp06HCM, O6J'Ia,Z[aTB CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOATCIIbHOMY IIOUCKY
MCTOHOB PCIICHUA NPAKTUYCCKUX 3a7da4, IPUMCHCHHUIO PA3JINYHbIX MCTOJO0B ITIO3HAHU A,

UCIIOJIB30BaTh DPA3JMYHbIC BUIBl JCATEIBHOCTH II0 IIOJYYEHHUIO HOBOIO 3HAHMS, €r0
UHTEpIIpEeTalluy, PeoOpa3OBaHUI0 U MPUMEHEHHIO B yUEOHBIX CUTyalUsX, B TOM YHCJE MpU



CO3JaHHUH y‘ICGHLIX " COLIMAJIBHBIX ITPOCKTOB,

(GbopMHPOBaTh HAYyYHBII THUIl MBIIUIECHUS, BIaJeTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEeBBIMU
MOHSTUSMH U METOJIAMU;

CTaBUTh U (POPMYyIHpPOBATH COOCTBEHHBIC 3aJa4Ml B 00pa30BATEIbHON ACATEIHHOCTH H
JKU3HCHHBIX CUTYAllUAX;

BBISIBJISITH MPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJIM3MpOBaTh 3ajady, BbLABUTaTh
TUIIOTE3Y €€ PELICHMS], HAXOAUTh apIYMEHTHI JJIs JJOKA3aTeNIbCTBA CBOUX YTBEPKIEHUH, 3a]1aBaTh
napaMeTpbl U KPUTEPUH PEIICHHUS;

AHAJIU3UPOBATH MOJIYUYCHHBIC B XOI€ PCUHICHUA 3aJa4r PE3YJIbTAThl, KPUTUICCKU OLICHUBATDH
X TJOCTOBCPHOCTD, IPOTHO3UPOBATE USMCHCHUC B HOBBIX YCJIOBUAX;

JIaBaTh OLICHKY HOBBIM CUTYAIlMsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIAThH IIEJICHANPABICHHBIA MOUCK TEPEHOCa CPEICTB M CIOCOOOB JCHUCTBHS B
npodeccuoHaNbHYI0 Cpeny;

yMETh [EPEHOCUTh 3HAHUs B  I[O3HABATEJIbHYI0 M  IPaKTUYECKyl0  00JjacTu
KU3HENIESITEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBLIBUI'aTb HOBBLIC HACU, MNpCAjiaraTb OPUTHHAJIBHBIC NOAXOAbl M PCUHICHUA, CTABUTbH
HpO6HeMBI 1 3a71a4M, JOITYyCKaroIIHUE aJIbTCPHATUBHBIC PCIICHU A,

3) pabota ¢ uHpOpManueit:

OpPUEHTHPOBATHCS B Pa3IMUHBIX HCTOYHMKAX HHPopManuu (Tekcre ydyeOHOro mocoOwus,
HAYYHO-TIOMYJISIPHON JUTepaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHHKAX, KOMIIbIOTEPHBIX
06azax maHHbIX, B VHTepHere), aHaNMM3UpPOBaTh HH(OPMALMIO PA3NUYHBIX BHIOB U GopM
IIPEJICTaBICHNs, KpUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopMyTUpOBaTh 3aMpOChl W MPUMEHITh pPa3IMYHBIE METOJIBl TMPU TOUCKE U O0TOOpe
Onoorudeckoi nHPopMaIuu, He0OXOIUMOM JIJTsl BHITTOJIHEHUST YUEOHBIX 3a/1a4;

HpI/IO6peTaTI) OIIBIT HCIIOJIBb30BaHUA I/IH(l)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHI)IX TGXHOJ’IOFI/Iﬁ,
COBCPHICHCTBOBATH KYJIbTYPY daKTHBHOT'O UCITIOJIB30BAHUS PA3JIMIHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMAJbHYIO (OpMY TpeACTaBleHUs OHOJIOrMYECcKOi
uHpOpMaLuu (CXeMbl, TpadUKH, TUarpaMMBbl, TaOJIHILbI, PUCYHKH U IPYTOe);

UCIIOJIb30BaTh HAay4yHBIH S3bIK B KayecTBE CpeAcTBa IpH paboTe ¢ OHOJIOrHYecKon
uHpOpMaLueil: TPUMEHITh XUMHYECKHe, (pU3nyecKkue U MaTeMaTW4ecKHe 3HAKHM M CHMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKIATYpPY, HCIIOJB30BaTh U MPEeoOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJICTBA HATJISAHOCTH;

BJIa/JIETh HAaBBIKAMM pAcClO3HAaBaHUS U 3alIUThl MH(pOpMauuu, HHGOPMALUOHHON
0€30IIaCHOCTH JINYHOCTH.

28.8.7.2. OBnaneHue yHUBEpCaIbHBIMU KOMMYHUKATUBHBIMU J1€HCTBUSMU:

1) oOuienwue:



OCYIIECTBIISATh KOMMYHHKAIIUU BO BCeX c(epax >KU3HU, aKTHUBHO y4acTBOBATh B JUAJIOTE
WIM JUCKYCCHU TIO CYIIECTBY 00cCykJIaeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3hIBATh
CYXXJIGHUSI OTHOCHUTEJIbHO BBIMOJHEHUSI MpearaéMol 3ajlayd, Y4HUTBHIBATbH HWHTEPECHl U
COTJIACOBAaHHOCTD MO3UIUI APYTUX YUACTHUKOB JHAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaIbHbIE CPEICTBA OOIICHUS, TOHUMATh 3HAYCHHUE COLIMAIbHBIX 3HAKOB,
NPEANOCHUIOK BOZHUKHOBEHHS KOHQIMKTHBIX CUTyallMid, yMETh CMATr4aTh KOH(QIMKTHI U BECTU
IIEPETOBOPBHI;

BJIQJIETh Pa3JIMYHBIMH ClOcOOaMU OOIIEHHS U B3aUMOJCHCTBUS, MOHUMATh HaMepEeHUs
JIPYTHX JTIOCH, MPOSBIATh YBAXKUTEIHLHOE OTHOIICHHE K COOECEHUKY U B KOPPEKTHOU (dopme
(hopMynupoBaTh CBOM BO3PAKEHUS;

Pa3BCPHYTO U JIOTUYHO MH3JIaraTb CBOKO TOYKY 3PCHUA C HCIOJB30BAHHUCM A3bIKOBBIX
CpPEICTB;

2) cOBMECTHAsI IS TEIIbHOCTb:

HNOHMMAaTh W HCIOJIB30BaTh NMPEUMYIIECTBA KOMAaHAHOW M MHIUBHIYAJIBHONH pabOTHI MpH
peleHn O1oIorndeckoi mpooieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUS TPYIIOBBIX
(hopm B3anMOIEHCTBHSI IPU PEIICHUH YU4eOHOM 3a1a4u;

BBI6I/IpaTL TECMATUKY U MCTOAbI COBMCCTHBIX ,[[eI>'ICTBPII>'I C yUuCTOM O6IJ_II/IX HHTCPCCOB U
BO3MO>KHOCTEH KaXXJ10ro 4JI€Ha KOJIJICKTHUBA,

[IPUHUMATh IEJIM COBMECTHOM [JEATEIbHOCTH, OpPraHU30BBIBATHL U KOOPAUHUPOBATH
JIEHCTBHS T10 €€ JOCTUKEHHUIO: COCTABIIATH IUIAH JEHUCTBUN, pACIIPEAEIISTh POJIA C Y4ETOM MHEHHUN
YYaCTHHUKOB, 00CYKJIaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHMBATh KaYeCTBO CBOErO BKJAJa U KaXKIOr0 yd4acTHHKAa KOMaHJAbI B OOIIMI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeajaratb HOBBIC IIPOCKTHI, OUCHHUBATH HWACU C IO3MIHWW HOBU3HBI, OPUTIMHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH;

OCYHICCTBIATE TIO3UTUBHOC CTPATCTUYCCKOC TIOBCACHHUEC B PA3JIMYHBIX CUTYyallUAX,
IMPOABJIATHL TBOPUCCTBO U B006pa)KCHI/IC, OBITH WHHUIIMATUBHBIM.

28.8.7.3. OBnaneHue yHUBEPCAIbHBIMU PErYISTUBHBIMU AEHCTBUSIMHU:
1) camoopranu3arusi:

HCIOJIL30BAaTh OHMOJIOTHMYECKHE 3HAHUS JJIs1  BBIABJICHUSA HpO6H€M U HUX PpCUHICHUA B
KHU3HCHHBIX U y‘{e6HBIX CUTYyalUX,

BBHIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHHH IICJIEBBIC W CMBICIIOBBIE YCTAHOBKH B CBOUX
JNEUCTBUSIX U MOCTYNKAaX MO OTHOIICHHWIO K >KMBOM IPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKPY>KaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MMO3HABATEIBHYIO ACSITENLHOCTh, BBIABIATH MPOOIEMBI,
CTaBUTh W (GOPMYITUPOBATh COOCTBEHHBIC 3a7aud B OOpa30BATEIBHOW NEATCIBHOCTH U
KU3HEHHBIX CUTYAlMIX;

CaMOCTOSITEJIBHO COCTaBIIATh IUIAH PELICHUs IPOOJIEMBI C yUETOM HUMEIOIIUXCA PECYPCOB,



COOCTBEHHBIX BO3MO>KHOCTEH U MPEANOUYTECHUH;
JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;
pacuIMpsATh paMKH Y4eOHOT0 IpeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;
JIeNIaTh OCO3HAHHBIN BBIOOP, apr'yMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (DOPMUPOBAHUIO U TPOSBICHUIO IIUPOKOH 3PYAMIIMH B PA3HBIX 001aCTIX
3HaHUi, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYpHBIH YPOBEHB;

2) CaMOKOHTPOJIb:

JaBaTb OHLCHKY HOBBIM CHTyallMdIM, BHOCUTb KOPPCKTUBBI B ACATCIbHOCTb, OLICHUBATH
COOTBETCTBUEC PE3YJIbTATOB LECJIAM;

BJIaJIeTh HAaBbIKAMH MO3HABATEIbHON pe(IeKCHH KaK OCO3HAHUS COBEpILIAeMbIX JIeHCTBUI
Y MBICIIUTEJIBHBIX POLIECCOB, UX PE3YIbTaTOB U OCHOBAHUM, UCIOIB30BATh IPHEMBI pedieKCHn
JUIsL OLIEHKU CUTYalllu, BIOOpA BEPHOTO PEILICHHUS;

OLICHMBATh PHCKH U CBOEBPEMEHHO MPUHUMATh PEIICHHS M0 UX CHIDKEHUIO;
MPUHUMATHh MOTHBBI U ApTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;
3) npuHATHA ce0sl U APYTUX

MPUHUMATH Ce0sl, MOHMUMAs CBOM HEJOCTATKU M IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI JIPYTHX IIPH aHAITH3E PE3yJIbTaTOB JACSITCILHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIMIUOKY;

pa3BHUBATh CITOCOOHOCTH IOHUMATh MU C TIO3UITHH JIPYTOr0 YeIIOBEKA.

28.8.8. IlpeamertHble pe3ynbTaThl ocBoeHUs mpopammbl COO mo Ouonmoruu Ha 6a30BOM
ypOBHE BKIIOYAIOT crHenuduueckue s ydyeOHoro mnpeamera "buonorus" HayuyHble 3HAHUA,
YMEHHUS U CIIOCOOBI AIEHCTBHUM MO OCBOEHHIO, HHTEPIIPETALMN U PeoOpa30BaHUI0 3HAHUH, BHUIBI
JeSITeTbHOCTH TI0 TTOJyYEHHIO HOBOTO 3HAHUS W NMPUMEHEHHIO 3HAHUH B PAa3IMYHBIX YYCOHBIX
CUTYyaIMAX, a TAKXKE B PEAbHBIX )KU3HEHHBIX CUTYyallUsX, CBI3aHHBIX ¢ Onosorueil. B mporpamme
MpEeIMETHBIE Pe3yIIbTaThl PECTABICHHBI 110 TOJIaM 00yJeHUSI.

28.8.9. IlpeameTHble pe3ynbTaThl OCBOeHUs yueOHoro nmpeamera "buonorus" B 10 xmacce
JIOJDKHBI OTPaXKaTh!

c(OPMHPOBAHHOCTh 3HAHUM O MecTe W POJIM OHOJOTMU B CHUCTEME HAyYHOTO 3HAHMS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4HOIH KapTUHBI MUpa U
HAYYHOTO MUPOBO33PEHUS, O BKJIA/le POCCUICKHUX U 3apyOeXHbIX YUEHBIX-OHOJIOrOB B Pa3BUTHE
6uooruy, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLeHUs )KU3HEHHbIX 3a/1a4;

YMEHHUE PAaCKpbIBaTh COJECpkKAaHUE OMONOTMYECKHX TEPMHUHOB U MOHATUMN: KHU3Hb, KIIETKA,
opranusm, MeTabonn3M (0OMeH BELECTB U MPEBpallleHNe SHEPTUH ), TOMEOCTa3 (CaMOperyisiius),
YpOBHEBas  OpraHu3alUsl  KHUBBIX  CHUCTEM, CaMOBOCHpOM3BEAEHHE  (PEmpoayKLus),
HACIIE/ICTBEHHOCTh, N3MEHYNBOCTb, POCT U Pa3BUTHE;



yMEHHE H3JIarath OHOJOTHMYECKHE TEOpHH (KJIETOYHas, XPOMOCOMHAs, MYyTallMOHHAs,
IEHTpaJIbHAs J0rMa MOJICKYJIsApHOM Owmomnoruun), 3akonsl (I'. Mennens, T. Moprana, H.N.
BaBunosa) u yueHus (0 LeHTpax MHOTOOOpasus U MPOUCXOXKACHUS KyIbTypHBIX pacTenuit H.1.
Basunosa), onpeaensaTs rpaHULbI UX IPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMCHUC BJIAACTh MCTOAAMU HAYYHOI'O0 IMO3HAHUA B OHOJIOTUU: HaGJIIO,Z[eHI/Ie n OIIMCAaHHC
JKHUBBIX CHCTEM, IIPOLECCOB H HBJ'IeHHfI, opraHu3anvsa MW IIPOBCIACHUC OHOJIOrYECKOT0
OKCIICPUMCHTA, BBIABUIKCHHUC THUIIOTC3bI, BBISIBJICHUC 3aBUCUMOCTH MCKAY MHCCICAYCMBbIMU
BCJIIMYNHAMMU, 00BsACHEHHE IMMOJIYUYCHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX HOH?ITPIfI,
Teopnﬁ 1 3aKOHOB, YMCHHC J1€JIaTh BBIBOJbI HA OCHOBAHWU TTOJIYUCHHBIX PC3YJIbTATOB;

YMEHHE BBIACTATh CYNIECTBEHHBIC NMPHU3HAKU BHUPYCOB, KJIETOK IMPOKAPHOT U JYKApHUOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH TPOIIECCOB: OOMEHA BEIIECTB U
NpEBpaICHUsT SHEPTUH B KIETKE, (OTOCHHTE3a, IJIACTUYECKOTO W IHEPreTHIEeCKOro OOMEHa,
XCMOCHHTEC3a, MUTO34a, Meﬁo:sa, OINIOAOTBOPCHUSA, PAa3MHOXKCHUSA, UHAUBUAYAJIbHOI'O pPa3BUTHUSA
opranu3ma (OHTOTEHE3);

YMEHUE NMPUMEHATH MOJIyYeHHbIC 3HAHUS JUISI OOBSICHEHUS OMOJOTMYECKUX MPOLIECCOB U
SBJICHUH, 1JIs1 IPUHSTUS IPAKTUYECKUX PEIICHUI B IOBCEIHEBHON KHU3HHU C LEJIbI0 00eCTIeUeHUs
0€30MaCHOCTH CBOETO 37I0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJIeH, COOIIOAEHUS HOPM
IrPaMOTHOIO TMOBEACHHUSI B OKpYy)Kalolled MNPUPOAHON cpele, MOHMMaHue HeoOXOJUMOCTU
UCTIOJIb30BAaHUS JIOCTUKEHUH COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ul palrOHaIBLHOTO
MIPUPOIONIOIB30BAHUS;

YMCHUC pCHIaTh JSJIEMCHTAPHBIC TCHCTUYCCKHUE 3aJadyd Ha MOHO- U ,Z[I/IPI/I6pI/II[HOC
CKpCIIMBAHHUE, CHCIINICHHOC HACJICOOBAHUE, COCTABIIATH CXEMBI MOHOFI/I6pI/I)IH01"O CKpCIIMBaHUA
IJIg TIpEACKAa3aHus HACJICAOBAHHUA ITPU3HAKOB Y OPTaHHU3MOB;

YMEHHE BBINOJIHATH JaO0OpaTOpHbIE W MpaKTUYeCKue paboThl, cOOJNI0ATh MpaBuiIa MpU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000y IOBaHUEM;

yMEHHE KPUTUYECKU OILIEHWBATh WU HHTEPNPETHPOBATH HHGPOPMAIUIO0 OHOJIOTHYECKOrO
COJIEp’KaHusl, BKIIIOUAIOLIYIO IICEBJOHAy4YHbIE 3HAHWS M3 Pa3jIMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBOW MH(OpMalMK, Hay4YHO-TIOMYJIIPHbIE MaTE€pHalIbl), STUUECKUE ACTIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEULIMHE, OMOTEXHOJIOTHH;

yMEHHE CO037aBaTh COOCTBEHHbIE IHCbMEHHBIE U YCTHBIE COOOIIeHus, 00001as
OMOJIOTHYECKYI0 HHGPOpPMALMI0O M3 HECKOJBKMX HCTOYHHMKOB, TIPaMOTHO HCHOJIb30BATh
MOHATUIHBIN anmapaT OUOJIOTHH.

28.8.10. IIpenmeTHbIE pe3ynbTaThl OCBOEHUs yueOHoro npenmeta "buonorus" B 11 knacce
JTOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MecTe W PO OMOJOTMU B CHUCTEME HAyYHOTO 3HAHMS
€CTECTBEHHbIX HayK, B (DOpPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAay4HOI KapTUHBI MUpa U
HAY4YHOTO MHUPOBO33PEHUS, O BKJIA/le POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OHOJIOrOB B Pa3BUTHE
Ouosoruy, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLeHUs )KU3HEHHbIX 3a/1a4;

YMEHHE PaCKpBIBATh COJIEPKaHUE OMOIOTUYECKUX TEPMUHOB U MOHSITHIA: BUJ, TIOMYJISAIINS,
reHo(OH/, SBOJIONUMS, JBIKYyIIUME CUIbl ((akToOphl) HBOJIOIUH, MPHUCTIOCOOICHHOCTD
OpPraHM3MOB, BHJ000pa3oBaHUE, JKOJOTHYecKHe (AKTOPhl, OKOCHUCTEMAa, MPOAYLEHTHI,
KOHCYMEHTBI, PEYIICHTHI, IIENU MUTAHUs, YKOJIOTHYeCKas MupaMuia, OnoreomneHos, ouocdepa;

YMCHHUEC HU3JIaraTb OHOJIOTHYECKHUE TCOpUUn (3BOJ'IIOI_II/IOHH8.$I TCOpUA 4. Z[apBI/IHa,



CHUHTETUYECKAasl TEOPHUSI HBOJIIOIMH ), 3aKOHBI U 3aKOHOMEPHOCTHU (3apojbiiieBoro cxojacrea K.M.
bapa, yepenoBaHus riaBHBIX HampaBieHud U nyted sBomonuu A.H. CeBeprioBa, ydyeHHs O
6uocdepe B.M. Bepnaackoro), onpeaesnsTh IpaHUIbI UX IPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHUEC BJIAACTh MECTOAAMH HAYYHOI'O IMO3HAHHA B OuoI0rNu: Ha6J'IIOI[eHI/Ie n OIIMCAaHHC
JKHUBBIX CHUCTCM, IIPOLCCCOB U HBHGHHﬁ, opraHu3anuss MW MPOBCACHUC OHOJIOTHYECKOTO
OKCIICPUMCHTA, BBIABMIXCHHUC THUIIOTE3bI, BBLIABJICHHUEC 3aBUCUMOCTH MCXKAY HCCICAYCMBbIMU
BCIIMYHMHAMMU, 00BsICHEHHUE MOJIYYCHHBIX PE3YJIbTATOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ,
Teopnﬁ M 3aKOHOB, YMCHHEC J€J1aTb BbIBOJIbl HA OCHOBAHHWH ITOJIYUCHHBIX PE3YJIbTATOB;

YMCHUC BBIACIIATH CYHICCTBCHHBIC NMPU3HAKU CTPOCHHUA GI/IOHOFI/I‘-IGCKI/IX O6’beKTOBI BHUOOB,
NOMYJISIAA, TMPOAYUEHTOB, KOHCYMEHTOB, pEAYIICHTOB, OHOTCOIEHO30B U DKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOrO  OTOOpA,
BHUJI000pa30BaHMsI, TIPUCIIOCOOJICHHOCTH OPTaHU3MOB, JCHCTBUS KOJIOTMYECKUX (DaKTOPOB Ha
OpTraHH3MbI, IIEPCHOCA BCUICCTB U IMOTOKA S3HCPIUHU B S3KOCHUCTCMAX, aHTPOIIOTCHHBIX U3MEHEHUU
B JKOCHCTEMaxX CBOCH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOTCOXMMHUYECKHX IHKIOB B
ouocdepe;

YMEHHE MPUMEHSATH MOJyYCHHBIC 3HAHUS I OOBSICHEHHUS OMOJOTHYECKHX MPOILIECCOB U
SIBIICHUH, 1711 IPUHATUS MIPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM JKU3HHU C 1IEJIbI0 00ecreueHUs
0€30IacCHOCTH CBOETO 3JIOPOBbSI W 3JI0POBBSl  OKPY’KAIOIIMX JIFOJEH, COOJIOJICHUST HOPM
TPaMOTHOTO TIOBEACHHUS B OKpYXKAIOIIeW MNPUPOAHON Cpele, MOHMMaHue HEOoOXOIUMOCTH
HCHOJIb30BaHUSI IOCTHIKEHUH COBPEMEHHOM ouosoruu TS palMOHATBHOTO
IIPUPOAOIIOIb30BAHMUS;

YMEHHUEC PEIIaTb JJICMCHTApPHBIC OMOJIOrHYECKHE 3aga4yi, COCTaBJIATH CXEMBI IIEPEHOCA
BCIICCTB U DHCPI'UH B SKOCUCTCMAX (I_ICHI/I HI/ITaHI/IH);

YMEHHE BBINOJIHATH JaO0OpaTOpHbIE W MpaKTUYeCKue paboThl, cOOJNI0ATh MpaBuiIa MpU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000y IOBaHUEM;

yMEHHE KPUTUYECKU OILIEHWBATh WU HHTEPNPETHPOBATH HHGPOPMAIUIO0 OHOJIOTHYECKOrO
COJIEp’KaHusl, BKIIIOUAIOLIYIO IICEBJOHAy4YHbIE 3HAHWS M3 Pa3jIMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBOW HH(OpMalKUK, HAYYHO-TOMYJISIPHbIE MaTepualbl), paccMaTpuBaTh TINl0OaIbHBIE
9KOJIOTHYECKHE MPOOJIEMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULIHNIO;

YMEHHE CO03/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOLIEHMs, 00001as
OMOJOrMYeCKyl0 HMH(POpPMAIUI0 M3 HECKOJBKUX HMCTOYHHMKOB, TPAaMOTHO HCIOJB30BaTh
HNOHATHIHBIN annapaT OMOJIOTHH.

28.9. B ¢enepanbHbIX M pervoHaNbHBIX MPOLEAYpax OLEHKM KadecTBa 0Opa3oBaHUs
UCTIONb3YyeTCsl TMepeueHb (KOOU(HUKATOP) paclpeleNeHHbIX IO KJaccaM IPOBEPSIeMbIX
TpeOOBaHUil K pe3yibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CPETHETO 00ILEro
00pa30BaHUs U HIIEMEHTOB COAEP KaHUS 110 OUOJIOTHH.

Tabmnuma 16
[IpoBepsieMbie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
obpazoBarenbHO Tporpammsl (10 kimacc)
Kon [TpoBepsiemble MTpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM

POBEPSIEMOTO 00pa3oBaTeNLHOM MPOrpaMMBbI CPETHETO 00IIEero 00pa3oBaHuUs




pe3yJbTara

1

CdopmMupoBaHHOCTh 3HAHUKW O MeCTe€ M pPOJU OUOJIOTUH B CHUCTEME
HAY4YHOT'O 3HAaHUS €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUHM COBPEMEHHOM
€CTeCTBEHHO-HAYyYHOW KapTUHBI MHpa U HAYYHOTO MHPOBO33PEHHS; O
BKJIa/IE POCCHUICKMX U 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
Oouonoruu; (QyHKUMOHAIBHOM TIPaMOTHOCTH YeJOBEKa JUIsl pelleHus
JKU3HEHHBIX 3aJa4

YMeHue pacKpbIBaTh COJACpXKaHUE OMOJIOTHYECKUX TEPMHHOB U TOHSATHIMA:
KU3Hb, KJIETKA, OpraHU3M; MeTab0Iu3M (0OMEH BEIIECTB W MPEBpaICHUE
SHEPIUun), roMeocTa3 (CaMOperyJslus), YpoBHEBas OpraHU3alus KHUBBIX
CHCTEM, CaMOBOCHpOM3BeICHUE (PEMpOAYKIUs), HACIEICTBEHHOCTD,
HU3MCHYUBOCTL, POCT U Pa3BUTUC

YMenue wuznaratb OHONOTHYECKUE TEOPHH (KJIETOYHAs, XPOMOCOMHas,
MyTarmonHas), 3akoHbl (I. Menngens, T. Moprana, H.11. BaBunosa) u
yueHUs: (0 WEHTpax MHOTrooOpasus M TPOUCXOXKICHHUS KYyJIbTYpPHBIX
pactenuit H.M. BaBwmiioBa), omnpenensiTh TpaHUIBI UX TPUMEHUMOCTH K
JKHUBBIM CUCTEMaM

YMeHue BIajieTb METOIaMu HayYHOTO TIO3HAHUs B Ouonioruu (HabroeHue
U ONNMCAHHUE JKUBBIX CHUCTEM, IPOLECCOB W SBJICHMN; OpraHu3alus H
NpoBe/IeHUEe OMOJOTHYECKOTO HKCIEPUMEHTa, BBIABIKEHHE THIIOTE3BI;
BBIABIICHHE  3aBUCUMOCTHM  MEXIY  HCCIEAYEMBIMH  BEIUYMHAMU,
OOBSICHEHHE TIOJYUYEHHBIX pPE3YyJbTaTOB, HCIIOJIB30BAHHBIX HAayYHbIX
NOHATHH, TEOPHH M 3aKOHOB; YMEHHE JejaTh BBIBOJbI Ha OCHOBAHWH
[IOJIyYEHHBIX PE3YJIbTaTOB)

YMeHue BbIIENATh CYLUIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK IPOKApUOT
U DYKapuoT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB;
0COOEHHOCTH TIPOILIECCOB OOMEHA BEIIECTB M TPEBPALICHUS JHEPrHU B
KJeTKe, (OTOCHMHTE3a, IUIACTUYECKOTO M SHEPreTHYeckoro ooOMeHa,
XEMOCHHTE3a, MHTO3a, MeiHo3a, OIJIOJOTBOPEHUS, Pa3MHOXKECHHUS,
WHAUBUAYAIBHOTO Pa3BUTHS OpraHn3Ma (OHTOTEHE3)

YMeHre NpUMEHATh NOJTy4YEeHHbIE 3HAaHU U1 00BSICHEHUS! OMOJIOTHUECKUX
IIPOLIECCOB W SIBJIICHUW, JUIA IPUHATHA IPAKTHYECKUX PEIICHUM B
IOBCEJHEBHOM JKM3HM B LEIIX oOecrnedeHuss Oe30MaCHOCTH CBOETO
30POBbSI M 3/I0POBbSl OKPYXKAIOMIMX JIHOJEH, COOJIIOACHUS HOPM
IPaMOTHOI'O IOBEICHMSI B OKPY’KAIOLIEH IPUPOIHOMN Cpele; MOHMMaHHE
HEO0OXOUMOCTH HCIIOJIb30BaHUS JOCTHKEHUI COBPEMEHHOI OMoJoruu u
OMOTEXHOJIOTUH /171 pallMOHAILHOTO IPUPOAOIOIb30BAHUS

YMeHue pemarb DJJIEMEHTapHblE T'C€HETHYECKHME 3aJadyd Ha MOHO- U
IUTHOPUIHOE CKpPEIIMBAaHME, CIEIJICHHOE HACIEAO0BaHNUE; COCTaBIIAThH
CXE€Mbl MOHOTHOPUAHOTO CKpEIIMBAHUS JJIs MPEICKa3aHusl Haclel0BaHUs
IIPU3HAKOB Y OPraHU3MOB

YMeHue BbINOIHATH JIa0OpaTOPHbIE U MPaKTHUYECKHE paboThl, COOI0IaTh
npaBuiia mpu paboTe ¢ yueOHBIM U JIabopaTOPHBIM 000pyAOBaHHUEM

YMeHnue KPpUTHYCCKU OLCHUBATL W HUHTCPHPCTUPOBATH I/IH(I)OpMaI_II/IIO
OM0JIOTMYECKOTO COACPpIKaHHM, BKIIIOYAIOMIYIO IICEBAOHAYUYHBIC 3HAHUSA W3




paznuusbix ucTouHukoB (CMU, HayuyHO-momyssipHble MaTepuabl);
TUYECKHE ACTIEKThl COBPEMEHHBIX MCCIIEIOBAHUI B OMOJIOIUH, MEIULIUHE,
OMOTEXHOJIOTUU

10 YMeHne co3naBaTh COOCTBEHHBIE MHUCHMEHHBIE W YCTHBIE COOOIICHUS,
0000mas OMONMOTHYECKYI0 WH(GOPMAIIMI0O M3 HECKOIbKUX HCTOYHHKOB,
rPaMOTHO MCIIOJIb30BaTh MOHATHIHBIN anmapaT OHOJIOTHH

Tabmuua 16.1

[TpoBepsiembie aneMeHThI coaepxkanus (10 kmacc)

Kon IIpoBepsieMblii 2JIEMEHT COACPKAHUS

1 buoinorus kak Hayka

1.1 buonorust - Hayka o xuBOW mnpupone. Pomp Ouonormu B (GOpMHPOBaHUHU
COBPEMEHHOM HayyHOH KapTuHbI Mupa. CucTtemMa GMOJI0rMYeCKUX HayK

1.2 Mertoabpl MoO3HaHMS KUBOW HPUPOABI (HAONIOJEHHE, SKCIIEPHUMEHT, ONHMCAaHUE,
U3MEpeHue, KIacCU(pUKAIMi, MOJEINPOBaHUE, CTaTHCTUYeCKas o0paboTka
JTAaHHBIX )

2 JKuBble cucTeMbl M UX OpraHU3alus

2.1 XKusble cuctembl (OMOCHCTEMBI) Kak HpeAMeT u3ydeHus ouonoruu. CpoiicTBa

OrocucTeM U UX pazHooOpaszue

2.2 YpoBHU Opra"u3anud OMOCHCTEM: MOJCKYJSIPHO-TEHETHUYECKUH, KIETOYHBIH,
OpraHu3MEHHBIH, MOMYJIALMOHHO-BUIOBOH, SKOCUCTEMHBIH, OMOChepHbIN

3 XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

3.1 XWMHUYECKUH COCTaB KJIETKH. XUMHUYECKHE DJIEMEHTHI: MAaKPOJJIEMEHTHI,
MHUKpO2JeMEHTl. Boma u  MuHepanpHbele BemiecTBa. @DyHKIMHM BOABI H
MUHEpPAJIBHBIX BEIIeCTB B KieTke. [lognepxanue ocmoTnyeckoro OanaHca

3.2 benku. CoctaB u cTpoeHHE OENKOB. AMHHOKHCIOTHI - MOHOMEpBI OEIKOB.
He3ameHnMble 1 3aMEHUMbIE AaMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl OENKOBOW MOJIEKyNbl (TIEpBUYHAS, BTOpPHYHAs, TpPETHYHAS U
YeTBepTHYHAs CTPYKTypa). XHMMHUYECKHE CBOWCTBa OeikoB. buomormueckue
¢byHKIMN OEIKOB.

®epMmeHThI - Ouosjoruuyeckue karanuzaropbl. CTpoeHue (epMeHTa: aKTHUBHBIN
HeHTp, cyocrtpatHas cnemuduuHocTs. Kodepmentsl. Buramunsl. Otiamuus
(epMEHTOB OT HEOPTAaHMYECKHUX KaTAIN3aTOPOB

33 VYrneBoapl: MOHOcaxapuabl (TIIOKO3a, pub03a M J1e30KcUpud03a), AUCaxapubl
(caxapo3a, JakTo3a) W mojucaxapuibl (Kpaxmaj, TJIMKOTEH, IIeJUTI0JI03a).
buonorndeckue GyHKIUHU YTIIEBOIOB.

Jlumuael:  TpurmMUepuasl,  crepounsl,  ochommmuasl.  ['mapoduieHO-
ruapodoOHbie cBoiicTBa. buonormdeckue QyHkuuu aununoB. CpaBHEHHE
YIJI€BOOOB, 6eJ'IKOB H JIMIIUJ0B KaK HICTOYHHUKOB SHCPIUU




34

Hyxnennoseie kucnotser: JIHK u PHK. Hykneotuasl - MOHOMEPBI HYKIE€MHOBBIX
kucnoT. Ctpoenue u pynkuuu JJHK. Ctpoenne u pynkuuu PHK. AT®: ctpoenue
1 QyHKIHH

3.5

[{utomorus - Hayka o kieTtke. Kietounas teopusi. MeToapl H3y4eHus KIETOK

3.6

Knerka kak nenoctHas xupas cucreMa. OOIine NMpU3HAKU KIETOK: 3aMKHYTas
HapykHas mMemOpana, monekynsl JIHK kak renernueckuil ammapar, cucrema
CHHTe3a OenKa

3.7

Tunsl KIETOK: dyKapuoTHUecKas U npokapuoTrueckas. OCOOEHHOCTH CTPOCHUS
MPOKApUOTHYECKON  kieTku. Kierounas crenka Oakrepuwit. CtpocHme
AYKAPUOTUYECKON KJIETKH. (OCHOBHBIE OTJIMYMUSL PACTUTEIBHOM, >KMUBOTHOU U
TpUOHON KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYphl KIETOK - KJIETOYHAs CTEHKA, TVIMKOKAJIUKC, MX
¢byukun. [1nazmatudeckas memOpana, ee cBoiicTBa u ¢yHkuuu. [{uronnasma u
ee opraHouabl. OJHOMEMOpAaHHBIE OPraHOWIBI KIETKH: HHIOIUIa3MaTHUYECKas
cetp (OIIC), ammapar ['ombmku, au3ocombl. [lodyaBTOHOMHBIE OpPTaHOMIBI
KJIETKH: MUTOXOHAPUHU, TIacTUAbL [IpoucxokieHne MUTOXOHJIPUN U TUTACTH/I.
Buner nnactua. HememOpanHble OopraHoufibl KIETKU: PUOOCOMBI, KIIETOYHBIH
LEHTp, PECHUYKH, KIYTUKU. DyHKIIMM OpraHou10B KieTKH. Britouenus

3.9

Anpo - perynatopHblii neHTp kieTku. CTpoeHue siapa: sjaepHas 000J0dKa,
KapHuoIlIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

Tpchr[opT BCIICCTB B KIICTKEC

X(HSHCI[C}ITGHBHOCTL KIICTKH

4.1

OOMmeH BemiecTB, WM MeTa00IM3M. AcCUMWIANUS (IJIACTHUYECKUN OOMEH) U
JUCCUMMIISALINAS (PHEPTeTUYECKH OOMEH) - JIB€ CTOPOHBI €IMHOIO Ipoliecca
MeTtabonmmu3ma. Tumnbsl oOMeHa BelecTB: aBTOTPO(dHBIN U rerepoTpodHbIil. Ponb
(dbepMeHTOB B 0OMEHE BEIISCTB U MPEBPAIICHUN SHEPTUH B KIICTKE

4.2

®dotocunrte3. CBeTroBas u TeMHOBas (a3bl ¢porocunTe3a. Peakuuu porocunTesa.
DddextuBHOCTh oTOCHMHTE3a. 3HaUeHUE (HOTOCHMHTE3a ISl KU3HU Ha 3emiie.
Bnusnue ycnoBuit cpeapl Ha (OTOCHMHTE3 U CHOCOOBI MMOBBILIEHUS €r0
MPOAYKTHBHOCTH Y KyJIbTYPHBIX PACTCHU.

XemocuHTe3. XEMOCHHTE3UPYIOIIMEe OakTepuu. 3HAYECHUE XEMOCHHTE3a JJIs
JKU3HU Ha 3emJie

4.3

DHepreTndeckuii OOMEH B KIeTKe. PacierieHne BEIIeCTB, BBIACICHUE H
AKKyMYJHpPOBaHHWE OSHEPrUM B KJIETKE. OTambl HSHEPreTHYecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buiabpl. KucnopogHoe okuciaeHue, WM KIETOYHOE
neixanne. DPHEeKTUBHOCTh YIHEPTETHIECKOT0 0OMEeHa
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Peakiuun matpuyHoro cuntesa. I'enernueckas nadopmanus u JJTHK. Peanuzarus
TreHEeTUYeCKOi uHpopManuu B KiIeTKe. ['eHeTHUecKuit KOJ M €ro CBOICTBa.
Tpanckpuniusa - marpuunbiii cuHte3 PHK. Tpancnmsaumst - OuocunTes Oenka.
KonupoBanune amuHokucioT. Pois pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbr xu3Hu - BUpychl. Mcropusi otkpeitusi Bupycos (/1.U.
MBaHoBckuit). OCOOEHHOCTHM CTPOEHUS U KU3HEICATEIBHOCTH BHPYCOB.




bakrepnodaru. bone3nm pacTteHmid, XKUBOTHBIX U 4YEJIOBEKAa, BHI3BIBACMBIC
BUpycamu. Bupyc ummyHoneduuuta yenoseka (BHUY) - Bo3oyaurtens CIIM/a.
[IpodunakTrka pacripocTpaHeHHUs] BAPYCHBIX 3a00JI€BaHUIA

PasmHokeHne H HHIAWBHUIYAJIbHOC Pa3BUTUC OPraHU3MOB

5.1

KiteTounbIi UK, MITH )KU3HEHHBIHN ITUKI Ki1eTKu. IHTepdasa u mutos. [Iporeccsr,
npoTekaromue B uHTepdase. Permukanms - peakuus marpuyHoro cunresa JJHK.
Ctpoenue xpoMocoMm. XpOMOCOMHBIM HaOOp - KapuoTuil. J[UMIowmHbIR U
raryIoOuHbI XpOMOCOMHBIE HaOoOphl. XpomaTuibl. LluTonornyeckue OCHOBBI
Pa3MHOKEHHUS U WHJIMBHUYaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenue knetku - Muto3. Ctaauu mutosa. [Iporieccsl, mpoucxoasiye Ha pa3HbIX
CTausAX MUTO3a. BUOIOrn4ecKuii CMBICI MUTO3a

5.2

@DopMBI Pa3MHOXKEHHUSI OPraHW3MOB: OECIIoNoe M TOJIOBOe. Buisl Oecronoro
Pa3MHOKCHHA: ACJIICHUC HAABOC, IMOYKOBAHUC OJHO- W MHOI'OKJICTOYHBIX,
cropooOpa3oBaHue, BEreTaTHBHOE pPa3MHOKEHHE. VICKycCcTBEHHOE KIIOHMPOBAaHUE
OpPraHU3MOB, €r0 3HAUCHUE IS CEJICKIIUU
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[TomoBO€ pa3MHOXKEHHUE, €T0 OTIIMYUS OT OECIIONOTO.

Meiio3. Cramguu Meio3za. Ilporeccel, npoucxoasume Ha CTaausx MeHo3a.
IToBenenue xpomocom B Meno3e. KpoccuHroep. BHOTOTMYECKHI CMBICT U
3Ha4YCHHE MeHo3a
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["amerorenes - mpoiiecc 0Opa3oBaHMs MOJOBBIX KIETOK y >KMBOTHBIX. [loyioBbIe
JKeNe3bl: CEMEHHUKU M SnYHUKA. OOpa3oBaHUE M pa3BUTHE MOJOBBIX KIETOK -
raMmer (crepmaTo3ouj, SHIEKIeTKa) - crepMarorenes u ooreHe3. OcobeHHOCTH
CTpOEHUS SHIEKIETOK U criepMaTo30ou10B. OmnonorBopenue. [lapreHorenes

5.5

WnauBuayanbHoe — pa3BuTue  (OHTOTE€HE3).  OMOpPHOHAJIBHOE  pa3BUTHE
(sMOpuorenes). Jranbl YMOPHOHAILHOTO Pa3BUTHS Y MO3BOHOYHBIX KMBOTHBIX:
npoOiieHue, racTpyisnus, opraHoreHes. [loctamOpuonansHOe pasBuTHe. THIIBI
NOCTAMOPHOHANIBHOTO Pa3BUTHA: MpsiMOe, HempsiMoe (JIMYMHOuYHOE). Bnusnue
CpcAnl Ha Pa3BUTUC OPraHU3MOB, (1)aKTOpBI, CIIOCOOHBIE BBI3LIBATH BPOXACHHBIC
YPOJICTBA.

Poct u pazBurue pactennii. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH,
CTaJIUH Pa3BUTHS

HacneacTBeHHOCTh M H3MEHUYUBOCTD OpraHnu3mMoB

6.1

Hpe,Z[MeT " 3aga4u IrC¢HCTHUKH. I/ICTOpI/Iﬂ Pa3BUTHA I'CHCTUKH. BKJ'IaII pOCCHfICKPIX
u 3apy6e>1<Hf,1x YUYCHBIX B  pPa3BUTUC TI'CHCTHUKHU. MGTO)II)I I'CHCTHUKU
(FI/I6pI/IIIOJ'IOFI/I‘lCCKI/II\/’I, HHTOFeHCTquCKHﬁ, MOHCKyJ’IﬂpHO-FeHeTI/ILIeCKHﬁ).
OcHOBHBIC T'eHETUYECKHE MOHATHSA. | 'eHeTndueckas CHMBOJIMKaA, UCIIOJIb3yEMasd B
cXeMax CI(peH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAacCJeIOBaHMs TPU3HAKOB, YyCTaHOBIEHHble [. Menuaenem.
MonHorubpuaHoe CKpelMBaHue. 3aKOH eIuHOOOpa3us THOPHIOB TIEPBOTO
nokosneHus. IlpaBuiio JOMUHHUpPOBaHUA. 3aKOH pACUICIUICHUS MPU3HAKOB.
I'mnotesa unctotsl ramer. [loJIHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JurubpuaHoe CKpelmyBaHue. 3aKOH HE3aBHCHMOTO HACIEAOBAaHUS TPU3HAKOB.
[{uToreHeTnueckue OCHOBBI JUTHOPHIHOTO CKPEIIMBAHUS. AHAIU3HPYIOIIEe
ckpemuBanue.  VMcrnonb3oBaHuME ~— aHANM3HMPYIOLIETO  CKpPEIIMBAHUSA s
orpeziesieHusl TeHOTHUIIa 0CO0U




6.3

CuennenHoe HacienoBaHue npusHakoB. Pabora T. Moprana mo cuerjieHHOMY
HacjleoBaHWIO TreHOoB. Hapymenwe cuemieHHs TIE€HOB B pe3yjbTare
KPOCCHHIOBEpa. XpOMOCOMHas TEOpHs HACJIeICTBEHHOCTHU. [ eHeTnyeckue KapThl.
I'enetuka mnona. XpoMOCOMHOE OIpeleicHHe IMoja. AYTOCOMBI U IOJIOBBIE
XPOMOCOMBI. I'omorameTHele u TeTCpOraMEeTHLIC OpPIraHU3MBI. HaCJ'ICIIOBaHI/IC
IIPU3HAKOB, CLIETIJIEHHBIX C [10JIOM

6.4

N3MeHunBOCThE. Buabl M3MEHUMBOCTH: HEHACJICACTBEHHAs W HACIICJACTBCHHAS.
Pone cpenpl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOIU(DUKAIIMOHHOW W3MEHYMBOCTU. BapuallMOHHBIA ps W BapUalMOHHAS
kpuBasg. Hopma peakuun npuzHaka. KonuecTBEeHHbIE U KAYECTBEHHBIE TPU3HAKU
1 uX HopMa peakiuu. CBoicTBa MOIU(PUKAITMOHHON N3MEHUYNBOCTH

6.5

HacnenctBennasi, wWiaM TeHOTHIMYECKas, W3MEHUMBOCTh. KoMOMHaTHBHAs
W3MEHYMBOCTh. MeH03 U TOJOBOM IMpOIEeCcC - OCHOBa KOMOWHATHBHOM
U3MEHYMBOCTU. MyTaloHHast ©3MeHYUBOCTh. Kitaccuukanys My Taluii: reHHbIe
XPOMOCOMHBIE, FeHOMHBbIE. YacToTa 1 IpuuuHbl MyTaluil. MyTareHHble (GakTopbl.
3aKOH rOMOJIOTMUECKUX PSAJI0OB B HaciaeACTBEHHON usmeHunBocty H.M. BaBunosa

6.6

I'enetuka wuyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbI TE€HETHKHU
JenoBeKa: TreHealoTHYeCKHUH, OJIM3HELIOBEINH, [IUTOrCHETUYCCKUH,
OMOXMMHUYECKUH, MOJEKYyIsIpHO-reHeTHYeckuii. COBpeMEHHOE OIpeaesieHIe
TE€HOTHIA: MOJIHOT€HOMHOE CEKBEHHPOBAaHWE, FTEHOTUIIMPOBAHNUE, B TOM YHCIIE C
noMonpio III[P-ananu3a. HacnencTBeHHble 3a00JIeBaHMS YEIOBEKA: TI'CHHBIC
0ose3Hn, 0OJIE3HU C HACJIEJCTBEHHOW MPEIpacloiokeHHOCThIO, XPOMOCOMHbBIE
Oone3nn. ComaTWueckue W TEHEpATHBHbIE MyTanuu. [IpUHIUIBI 310POBOTO
00pa3a KU3HH, TMATHOCTUKH, TPO(PHIIAKTUKY U JICYCHUS TEHETUYECKUX O0JIe3HEH.
Menuko-reHeTH4eCKOe KOHCYIbTUPOBAHKE. 3HAUEHUE MEAUIIMHCKON T€HETUKH B
MPEIOTBPALICHUH U JIEUEHUU TeHETUYECKIX 3a00JIeBaHUI YeTTOBeKa

Cenekrust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexnus Kak HayKa 1 poLecc. 3apokIeHUEe CEeIEeKIIMU U JOMECTHKalHs. Y YeHue
H.M. BaBwioBa 0 HEHTpax NPOMCXOXKACHUS W MHOT000pasusi KyJIbTYPHBIX
pacteHuil. LleHTpbl NPOMCXOXKAEHUS IOMAalIHUX KHUBOTHBIX. CopT, mopona,
HITAMM

7.2

CoBpemMeHHbIE METOJbl CeNeKUMU. MaccoBblii M MHIMBUIYAJIbHBIH OTOOPHI B
CEJIEKIIMM PAacTeHHH M JKUBOTHBIX. OueHka 3KcTepbepa. bimskoponacTBeHHOE
cKpemBanue - WHOpuaWHT. Ymcras nuHus. CKpelMBaHWE YUCTHIX JIMHUU.
['erepo3uc, niau rudpuaHas cuna. HepoacTBeHHOe CKpeliMBaHue - ayTOpPUIUHT.
Otpanennas rulOpuamMzanuss U ee ycnexu. VCKycCTBeHHBI MyTareHes H
MIOJIyYE€HUE TOJUIUIONAOB. JIOCTHM)KEHHS CEJIEKLUUU PpacTEeHUH, JKUBOTHBIX H
MHUKPOOPTraHU3MOB

7.3

bruotexHomoruss Kak OTpaciab TNPOM3BOACTBA. ['€HHAs WHXKEHEepHUs. OTarbl
cozmanusi pekomOuHanTHOM JIHK wm TpaHcrenneix opranmszmoB. KierouHnas
uxeHepus. Kilerounsie KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTCHUH.
KionupoBaHue BBICOKONPOJYKTUBHBIX CEIBCKOXO3SHCTBEHHBIX OPraHU3MOB.
Okonorudyeckne W dTH4eckue  mpodmembl. MO - TeHeTHYecKH
MOAH(UIIPOBAHHBIE OPTaHU3MbI

Tabnuua 16.2




[TpoBepsiemblie TpeOOBaHUS K pe3ybTaTaM OCBOCHHUSI OCHOBHOM
oOpa3oBaTensHOU porpaMmel 11 kinacca

Kon IIpoBepsiemble IpeAMETHBIE PE3YJIbTaThl OCBOCHUS OCHOBHOMN
IIPOBEPSIEMOTO o0pa3oBaTeNbHON POrpaMMBbl CpeHero oomiero 00pa3oBaHus
pesyJibTara
1 CdopmMupoBaHHOCTh 3HAHUW O MeCTE€ M POJU OUOJIOTUH B CHUCTEME

HAYYHOTO 3HAHHUSA ECTECTBEHHBIX HAyK, B ()OPMUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpa W HAy4YHOTO MHPOBO33PEHHUS; O
BKJIaJIe POCCHUHCKHX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE
Oononorun; (PYHKIIMOHAIBHOW TPAMOTHOCTH 4YEJIOBEKAa [JISl PEeIICHUs
JKAU3HEHHBIX 3a/1a4

2 YMeHue pacKpbIBaTh COJACpXKaHUE OMOIOTMYECKUX TEPMHHOB U TOHSATHIA:
BHJI, TIOMYJISIIHUSA, TE€HO(OHJ, SBOJIONMS, ABMXKYIIHE CHIbI ((hakTopbl)
HBOJIOIMM,  HPUCHOCOOIEHHOCTh  OPraHU3MOB,  BUA000pa30BaHUE,
DKOJIOTHYECKUE (DAaKTOPBI, HSKOCHCTEMA, TPOIYIEHTHl, KOHCYMEHTHI,
peIyLeHThl, LENMU MUTaHHs, AKOJOrMYecKas MUpaMuia, OHOTeoleHO3,
ounocdepa

3 YMeHue wu3marath OHOJIOTHYECKHE TeOopuH (dBOIIONMOHHAS Teopws Y.
JapBuHa, CHHTETUYECKAs TEOPHs IBOJIIOLMH), 3aKOHBI U 3aKOHOMEPHOCTHU
(3aponpreBoro cxoactBa K.M. bapa, uepenoBanus ri1aBHbBIX HapaBICHUNA
u myrteit sBomonmu  A.H. CesepuoBa, ydenuss o Ouochepe B.U.
Bepnazackoro), ompenenatb TpaHHUIBl UX MPUMEHUMOCTH K IKUBBIM
cucTeMam

4 YMeHue BiajieTb METO1aMi HayqHOTO TIO3HAHUs B Ouosioruu (HabroieHue
U OIMCaHME MXHBBIX CHUCTEM, IPOLECCOB U SBJICHUH; OpraHu3anus H
NpOBe/IeHUEe OMOJOTHMYECKOTO HKCIEPUMEHTA, BBIABIKEHHE THIIOTE3BI;
BBISIBIEHHE  3aBHUCHMOCTH  MEXIY  HMCCIEAyeMbIMH  BEJIUYHMHAMH,
OOBSICHEHHE TIOJYUYEHHBIX pE3YyJbTaTOB, HCIIOJIB30BAHHBIX HAayYHBIX
NOHATHUH, TEOpUH M 3aKOHOB; YMEHHE JeNlaThb BBIBOABI HAa OCHOBAaHHUU
IIOJTyYEHHBIX PE3YyJIbTaTOB)

5 YMeHue BBIIEISTh CYIIECTBEHHBIC MPU3HAKH CTPOCHUS OHMOJIOTHUYECKUX
00BEKTOB: BHJIOB, MOMYJISINI, TPOIYIICHTOB, KOHCYMEHTOB, PEIYIIEHTOB,
OHMOTEOIIEHO30B U YKOCUCTEM; OCOOCHHOCTH IPOIIECCOB HACIIEICTBEHHON
W3MCHYHBOCTH, €CTECTBEHHOTO otbopa, BH1000pa30BaHMsI,
MIPHUCTIOCOOJICHHOCTH OPTaHU3MOB, ACHCTBHSI IKOJIOTHUYECKUX (HDaKTOPOB HA
OpPraHu3Mbl, TEPEHOCAa BELIECTB M IOTOKA HHEPIMU B HSKOCUCTEMAX,
AHTPOINIOT€HHBIX M3MEHEHHMHM B  OJKOCHUCTEMAaX CBOEH  MECTHOCTH,
KPyTroBOPOTa BEIIECTB M OMOTC€OXUMUYECKHX ITUKIIOB B Onochepe

6 YMeHne NpuMeHsTh MOTy4YeHHbIE 3HAHUS 1711 OOBSICHEHHS] OMOJIOTUYECKUX
MPOLECCOB M SIBJICHUM, I TPUHATUSA TMPAKTUYECKUX PEIICHUH B
MOBCEIHEBHOM JKM3HM B IIeNsAX oOOecredeHuss Oe30MacHOCTH CBOETro
3I0pPOBbsI M 3/I0pPOBBbSl  OKPYXKAIOMIMX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO MOBEIECHUSI B OKpPYXKAIOIIEeW MPUPOAHON Cpelle; MOHHUMaHUE
HEO0OXO0IUMOCTH MCIIOTH30BAHMSI JJOCTUKCHHII COBPEMEHHOW OMOIOTHH JIS
palMOHAIBHOTO MPUPOIOIIOIB30BAHUS




7 VYMeHue pemarb 3J€MEHTapHble OHOJOTHYECKHE 3aJauyM, COCTaBJISATh
CXEMBI TIepeHOCca BEIIECTB M SHEPTUHU B IKOCHCTEeMax (L€ MUTAHNUS)

8 YMeHue BBIMOTHATH JIa0OpaTOpHBIE U MPAKTHYECKHE paboThI, COOMI0IATh
npaBujia Mpu padoTe ¢ y4eOHBIM U JIA0OPaTOPHBIM 000PYI0BAHHEM

9 YMeHue KpUTHYECKH OICHMBATh U WHTEPIPETHPOBATH HHOOPMALINIO
OMOJIOTMYECKOTO COJIeP KaHUS, BKIIFOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS U3
pasnmuyHbix HUCcTOYHUKOB (CMMU, HaydHO-TIOMyJsipHBIE MaTEPHAIIbI);
paccMaTpuBaTh TNI0OATBHBIC YKOJOTHYECKHE MPOOIEMbI COBPEMEHHOCTH,
(GhopMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3UITHIO

10 YMeHue co3aBath COOCTBEHHBIE NMUCHMEHHBIE W YCTHBIE COOOIICHUS,
0000mas OMONOTHYECKYI0 WH(GOPMAIMI0O W3 HECKOIbKUX HCTOYHHKOB,
TPaMOTHO UCIOJIH30BaTh MOHATUHHBIN anmapat OHOJIOTHH

Tabmauua 16.3

[TpoBepsiemsble snemenThI conepxkanus (11 kiacc)

Kon IIpoBepsieMblii 2JIEMEHT COACPKAHUS
1 DBOJIIOIIMOHHAST OUOIOTHS
1.1 DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBupgerenbcTBa  3BoJIONMM.  llameoHToNOrMuecKkue:  MoCiea0BaTENbHOCTh
IIOABJICHUS BHIAOB B MaJICOHTOIOTHYECKOI JICTOIMUCH, TIICPEXOJHBIC q)OpMI)I.
buoreorpaguueckue: cXoICTBO U pasinuue GayH U GJiop MaTEPUKOB U OCTPOBOB.
OMOpHOJIOrMYECKHE: CXOACTBA M pa3jiuyusl HSMOPUOHOB pa3HBIX BHUJOB
NO3BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOIMYHbBIC, aHAJOTMYHbIE,
pyAMMEHTapHBIC OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHE: CXOACTBO
MEXaHU3MOB HACJIEZICTBEHHOCTH U OCHOBHBIX METa0OJMUYECKUX MIyTell y Bcex
OpPra’Hu3MoB

1.2 OpomonmonHas Teopust Y. Jlapsuna. [IpeAnockuiky BOSHUKHOBEHUS JapBUHU3MA.
JIBI>KyIIMe CHITBI 3BOJTIOLIMHU BUIOB 110 JlapBHHY (M30BITOYHOE pa3MHOXKEHUE PU
OTPAaHWYEHHOCTH PECypCcoB, HEOMpeneJeHHas W3MEHYMBOCTh, Oopbba 3a
CyLIIECTBOBaHME, €CTECTBEHHBIH 0TOOD)

1.3 Cunrernueckass teopust 3Boonuu (CTD) U OCHOBHBIE €€ TMOJIOXKEHHUS.
Muxkposomtonus. [Tonynsnus kak equHUIA BUIa U BOJIOLUN

1.4 JBwxkymue cuiabl ((GakTopsl) SBOJTIONMH BUIOB B TpUPOJe. MyTarmOHHBINA
nporecc U KOMOMHATUBHAsT M3MEHUMBOCTh. [lomynsuoHHBIE BOJHBI M Apeid
reHoB. M3omsmus u murpanusi. EcTecTBeHHBIN 0TOOD - HampaBsitonuii GaxTop
3BOJIOIMH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[TpucnocoO0aeHHOCT, OpPraHM3MOB KAk pe3yibTar HsBoionuu. [Ipumepsr
npUcnoco0IeHUH Y Opranu3MoB. ApoMopQO3bl U UANOAIANTALINY.

Bun u Bunoo6paszosanue. Kpurepun Buma. OcHoBHBIE (hOPMBI BUI00Opa30BAHHUS:
reorpapuueckoe, IKOJIOrHIECKOe

1.5 MakposBomtorist.  PopMmbl  3BONIONMHU:  (UIETHYECKas, JAUBEPreHTHas,
KOHBEPreHTHas1, mapajuiesbHas. HeoOpaTuMocTh 3BOIIOINH




Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3emiie

2.1

JloHay4yHble TpENCTABICHUS O 3apOKICHUM JKU3HU. HayuyHble TUIOTE3bI
BO3HUKHOBEHHUS JKM3HH Ha 3emiie: aOuoreHes W MaHCHepMus. XHUMHUECKas
ABOJIIOIMA. DKCIEPUMEHTAJIbHOE TMOATBEPKIACHUE XUMHUYECKON 3BOJIIOIUH.
Havaneubie atambl Omonoruveckoii spomtoruu. ['unoreza PHK-mupa. [lepBoie
KJIETKU U UX 3BOJOIMA. POPMUPOBAHNE OCHOBHBIX IPYIIIT dKUBBIX OPTAHU3MOB

2.2

PazButne xu3Hm Ha 3emuie 1Mo spam U nepuoaam. Karapxeil. Apxeiickas u
npoTepo3oiickas 3pel. Ilanmeosolickas 3pa M ee mepuonabl: KeMOPHUHCKHUH,
OPJIOBUKCKUM, CUIYpUMCKHM, JAEBOHCKUN, KaMEHHOYTOJIbHBIHA, MEPMCKHUM.
Me3030iiCKas 3pa U €€ IEpUOAbL: TPHACOBBIN, FOPCKUH, METIOBOU.

KaiiHo3oiickass »3pa © €€ MNepuojabl:  MaJCOreHOBBIN,  HEOTCHOBBIN,
AHTPOIIOTEHOBBIN. XapakTEpUCTUKA KIUMaTa M TEOJIOTMYECKUX IIPOLECCOB.
OcHOBHBIE 3TaIlbI 3BOJIIOIUU PACTUTENILHOTO U )KUBOTHOT'O MUpPa. ApoMop(}o3bl y
pacTeHUd © KUBOTHBIX. [losiBIeHHME, pacUBET M BbIMUPAHUE TPYII MKUBBIX
OpraHu3MOB
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Cucrema OpraHM4yeckoro Mupa Kak OTpakeHHe 5BOJIONUU. (OCHOBHBIE
CUCTEMATUUYECKUE TPYIIIBI OPraHU3MOB

24

OBojronus uyenoBeKka. AHTpONOJOrusl Kak Hayka. PasButue npeiactaBieHHN O
INPOMCXOXKACHUU uelnoBeka. MeTroasl u3yudeHHs aHTpomnoreHeza. CxoacrtBa u
pa3iauuns 4eloBeKa U )KUBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHUE YEIOBEKA.
JBwxymue cuibl ((haktopel) anTponoreHesa. HacnenctBeHHas M3MEHUYNBOCTh U
ecTecTBeHHBIH 0TOOp. OOIIeCTBEHHBIH 00pa3 >KU3HU, W3TOTOBICHHE OpYIUi
TPYyAa, MBbIIIJICHHUE, peb

2.5

OcHOBHBIE CTaAMM M BETBU HBOJIIOLIMM YEJIOBEKA: aBCTPAJIONHUTEKH, UermoBek
yMenblid, YenoBek mnpAMoOXomsdmui, YenoBek HeaHAEpTanbCKUil, YenoBek
pasyMHblidi. Haxonku uMckomaembIX OCTaHKOB, BpeMsl CYIIECTBOBAaHHUsSA, 00J1acTh
pacnpocTpaneHusi, 00beM roJI0BHOTO MO3Ta, 00pa3 )KU3HH, OPYIHS

2.6

Yenoseueckue pacbl. OCHOBHbIE OOJBILINE pachl: €eBponeouHas (eBpasuiickas),
HErpo-aBCTPaJION IHAs (3KBaTOpHaNIbHA), MOHI'OJIOUAHAS (a3marcko-
amMepHKaHcKasi). YepTsl IpUCIIOCOOIEHHOCTH MPEACTaBUTEIIEH YeIOBEUECKUX pac
K YCIIOBUSIM CyllecTBOBaHMA. EnMuHCTBO uenoBedeckux pac. Kpuruka pacuzma

Opraau3Mbl 1 OKpyXkarolas cpeaa

3.1

OKojorus Kak Hayka. 3afadd M pas3fieibl 3KOJoruu. MeToapl 3KOJOTMYeCKUX
UCCIIeIOBaHUH. DKOJIOrn4eckoe MUpoBo33peHue. Cpeibl 00UTaHus OPraHU3MOB:
BOJ/IHAs1, HA36€MHO-BO3/1y1lIHas1, IOYBEHHAs, BHYTPUOPTaHU3MEHHAS

32

Okonorudyeckne  Qaxrtopbl. Kiaccudukanus  3Kojdorudeckux — (hakTopos:
abuoTuyeckre, OMOTHYECKHME W AaHTPOINOTeHHble. JlelicTBUE SKOIOTHYECKUX
(bakTOpPOB Ha OPraHU3MBbI
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AbGuoTtnueckue (akTopbl: CBET, TeMIeparypa, BIaKHOCTb. DoTomepuonusm.
[IpucniocobGneHust OpraHU3MOB K  JACHCTBUIO  a0MOTHYECKUX  (DaKTOpOB.
buonornueckue puTMbl
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buotnyeckue ¢akropel. Buapl OMOTHYECKMX B3aUMOJCHCTBUI: KOHKYpPEHIHS,
XMIIHUYECTBO, MNAapa3UTU3M, MYTYyajlu3M, KOMMEHCAJIU3M (Haxj1eOHHUYEeCTBO,




KBapTHPAHTCTBO), aMEHCAM3M, HEUTpaau3M. 3HAUYCHHE  OMOTHYECKHUX
B3aMMOJICHCTBHI JIsl CYIIIECTBOBAHUSI OPIaHU3MOB B MIPUPOIAHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKUE XapPaKTCPUCTUKHU MOITyJIAHH. OcHoBHBIC IIOKa3aTCIn
MNomyJiaquu: YHCJICHHOCTb, IINIOTHOCTH, POXIAEMOCTH, CMCPTHOCTH, IPHUPOCT,
MuUrpamnus. I[I/IHaMI/IKa YHUCJIICHHOCTH IOIIYJIAINH U €€ PCTYJIALUA

COOGH.[GCTBa N 3KOJIOT'MYCCKUEC CUCTEMBI

CoobmecTBo opranu3mMoB - Ouoneno3. CTpykTypel OuoleHo3a: BHUAOBas,
MPOCTpaHCTBEHHAs, Tpoduueckas (rmumeBas). Buabl-mnomuHanTel. CBsi3M B
OuoneHose

4.2

Okonorudyeckne cucreMbl (9kocuctemsl). llonsitne 00 »dKkocuctemMe U
ouoreorieHoze. DyHKIMOHAIbHbIE KOMIOHEHTHI JKOCHCTEMBI: MPOIYLEHTHI,
KOHCYMEHTHI, pelylleHThl. KpyroBopoT BemecTB U MOTOK SHEPTHH B 3KOCHCTEME.
Tpoduyeckue (muiieBbie) YPOBHH SKOCUCTEMBbl. [luIleBble LEMH U CETH.
OCHOBHBIE TIOKA3aTeNM HKOCUCTEMBI: OMOMacca, MPOIYKLHUS. DKOJIOTHUYECKUE
MUPAMUJBL:  TPOAYKLIMU, YHCIEHHOCTH, Ouomacchl. CBONCTBAa HKOCHCTEM:
YCTOMUMBOCTB, caMoperyJisinus, pazsutue. Cykieccus

4.3

[TpuponHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WM
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpOTIOTEHHBIE SKOCHUCTEMBI. ATpPO3KOCHCTEMBI. YpO03KOCHCTEMBI.
bronorudeckoe 1 X034HCTBEHHOE 3HAUYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpasue kak (akrop ycroiumBoctH dKocucteM. CoxpaHeHue
OMOJIOrNYecKoro pazHooOpasus Ha 3emiie
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Yuenne B.M. Bepnanckoro o Oumocdepe. I'paHuIbl, coctaB U CTPYKTypa
ouocdepsl. XKusoe BemecTtBo u ero QyHkmun. OcobeHHOCTH OMOChephl Kak
ro6anekHOM 3KOcHCcTeMbl. J[MHaMUYeckoe paBHOBeCME U OOpaTHas CBs3b B
ouocdepe. KpyroBopoTsl BemiecTB M OMOTCOXMMHYECKUE ITUKIIBI JJIEMEHTOB
(yrnepopa, azora). 3oHanbHOCTh OHochepsl. OCHOBHBIE OMOMBI CYIITU

4.5

YenoBeuecTBO B Ouochepe 3emiu. AHTPONOTreHHbIE M3MEHEHUs B Ouocdepe.
['moGasibHBIE HKOTOTHYECKUE TTPOOTIEMBI.

OcHOBa  palMOHAJIBHOTO  YINpPaBIEHUs HPUPOJAHBIMH  pecypcaMHM U HX
UcHoJb30BaHue. JlocTrkeHuss OMONIOruy U OXpaHa MPUPOIbI
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