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IMNOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke nmporpaMmbl MO OMOJIOTUU TEOPETUUYECKYIO OCHOBY ISl ONPECICHUS
MOJIX0/I0OB K (hopMHUpOBaHUIO conepkaHusi ydeOHoro mpeamera «buonorus» cocTaBWIn:
koH1enTyanbHbie nonoxeHus PI'OC COO o B3auMo00yCIOBICHHOCTH IIEJICH, COACPIKaAHMUS,
pe3yapTaToB 00ydeHUs U TpeOOBaHUMN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00
OOITUX TEJIAX U MPUHITUTIAX, XaPAKTEPU3YIOIUX COBPEMEHHOE COCTOSTHUE CHCTEMBI CPETHETO
obmiero oOpazoBanusi B Poccuiickoii denepanuu, a Takke MOJOXKEHUS O crHeruduke
Ouonoruu, €€ 3HAYCHUM B TIO3HAHWM >KUBOW NPHUPOILI U OOECIICUYCHUH CYIICCTBOBAHUS
yenoBeueckoro oOmiectBa. ComTacCHO Ha3BaHHBIM TTOJIOKEHMSIM, OIpPEACIICHbl OCHOBHBIC
(GYHKIIMM TPOTPaMMBI 110 OMOJIOTHH U €€ CTPYKTYpA.

[IporpamMmma 1o Owonoruu Aa€T TPEACTABICHHE O LENsAx, 00 oOmiel cTpareruu
oOyueHusi, BOCIUTAHUA M PA3BUTUS OOYYAIOIIMXCS CpPEICTBAaMU y4eOHOTO mpeaMeTa
«buonorusi», omnpenenser o0sA3aTENIbHOE TMPEAMETHOE COJEpKAHUE, €ro CTPYKTYpY,
pacmpeiesieHre 1o paszjieiaM U TeMaM, PEKOMEHIYeMYIO IMOCJeI0BaTeIbHOCTh HU3YUYEHUS
y4eOHOT0 Marepuana ¢ y4€TOM MEXKMPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTHUKU
00pa3oBaTeNbHOTO MPOIECcCca, BO3PACTHBIX 0COOEHHOCTEH 00yYaronuxcs.

B mporpamMMe mo OMONIOTHMH TakKe YYHTHIBAIOTCS TPeOOBAHHS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM pe3yjbTaraM 00y4eHHus B ()OPMHUPOBAHUU
OCHOBHBIX BUJIOB yue€OHO-T103HABATEIbHON JIeATEIbHOCTH/YUeOHBIX AEUCTBHI 00yUaronuxcs
110 OCBOEHHUIO COJIEP>KaHUS OMOJIOTUUECKOTO 00pa30BaHUsI.

B nporpamme no 6uonorun (10—-11 xinaccsl, 6a30BbIi ypOBEHB) peain30BaH MPUHIIMIT
MPEEeMCTBEHHOCTH B HW3Y4YCHHHM OWOJIOTHH, Onaromapss 4eMy B HEW MpOoCMaTpUBaeTCs
HaIpaBJIEHHOCTh Ha pPa3BUTHE 3HAHUM, CBSI3aHHBIX C (POPMUPOBAHHMEM €CTECTBEHHO-
HAay4YHOTO MHPOBO33PEHMS, IIEHHOCTHBIX OpPUEHTAIMH JIMYHOCTHU, HKOJIOTHUYECKOTO
MBILUICHUS, MPEACTAaBIEHUN O 37A0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOILIEHHEM K
OKpyXarorie mpupomHoit cpene. Ilosromy Hapsay ¢ u3ydeHHEM OOIIEOMOTOTUYECKUX
TEOpHil, a TAK)KE 3HAHUU O CTPOCHUU KUBBIX CUCTEM PA3HOIO PAHTa U CYIIHOCTH OCHOBHBIX
NPOTEKAIOIIMX B HHUX I[POILIECCOB B MporpamMme MO OWOJIOTUM YIEJIIEHO BHHUMaHUE
WCIIOIb30BAHUIO TTOJIYYEHHBIX 3HAHUM B TOBCEIHEBHOM JKU3HU JIJISl PEIICHUS MPUKIIATHBIX
3a/la4, B TOM 4YHCIIe: MPOQHUIAKTUKU HACIEACTBEHHBIX 3a00JE€BaHUIN YEIOBEKa, MEIUKO-

TCHCTUYCCKOIO  KOHCYJIBTHPOBAHMNA, 000CHOBaHMSI  IKOJOTHYCCKU ueﬂecoo6pa3H0r0



MOBEJICHUSI B OKPY)KAIOLIEW MPUPOAHON cpelle, aHalv3a BIUSHHUS XO3SIMCTBEHHOMN
NEeATEbHOCTU YEJI0BEKA HAa COCTOSIHUE TPUPOAHBIX U UCKYCCTBEHHBIX IKOCUCTEM. YCHIICHHE
BHUMAaHUS K MPUKJIAJHON HAMPABIEHHOCTH yueOHOro npeamMera «buonorusy npoaukToBaHo
HEOOXOIMMOCTBIO OOECIIEUeHHsI YCIIOBUUM [UJISl PEIICHUS OJHOW W3 aKTyaJbHBIX 3a/ad
IIKOJIBHOTO OHMOJIOTMYECKOTO 00pa3oBaHUs, KOTOpasi MpeanojaraetT (QpopMUpOBaHUE Y
00yyaromuxcs CoCOOHOCTH aanTUPOBAThCS K U3MEHEHUSAM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUpa.

buonorus Ha ypoBHE cpenHero ooiiero oopa3oBaHus 3aHUMAeT BakHoe mecTo. OHa
obecrieunBaeT GOPMUPOBAHUE Yy OOYUAIOIIMXCS MPEICTABICHUN O HAyYHOUW KapTHUHE MUPA,
pacuupsieT ¥ 0000IIaeT 3HaHWS O JKUBOM MPUPOAE, €€ OTIUYUTEIBHBIX IPHU3HAKAX —
YPOBHEBOM OpraHM3alMy U 3BOJIOLMH, CO3MAET YCIOBHUS [UJIS: MO3HAHUS 3aKOHOB >KMBOM
npupoasl, (opmupoBaHusi (QYHKIIMOHAIBHOM TI'PaAaMOTHOCTH, HABBIKOB 3J0POBOTO H
6e30MmacHoOro 00pasa JKU3HM, IKOJIOTHUECKOTO MBIIIJICHUS, IEHHOCTHOTO OTHOIIEHUS K )KUBOU
MIPUPOJIE U YEIIOBEKY.

Bonbiioe 3HaueHne OWONIOTHS HMMEET TakkKe [UIsl pPelIeHUS BOCHUTATENbHBIX U
pa3BHBAIONIMX 3aJad CpPEIHEro o0mero oOpa3oBaHUs, COIUATM3AIUN  OOYyYarOIIHXCS.
N3ydyenne Oumonoruu oOecreunBaeT yclIOBUS s (OPMUPOBAHMS HHTEICKTYyalbHbBIX,
KOMMYHUKAIIMOHHBIX U HTH(GOPMAITMOHHBIX HABBIKOB, 3CTETUYECKON KYIBTYPhI, CHOCOOCTBYET
WHTETpaluy OMOJIOTUYECKUX 3HAHUM C MPEACTABICHUAMH U3 APYTUX YUYEOHBIX IPEAMETOB, B
YacTHOCTH, (U3MKH, XUMHM U reorpaduu. Ha3zBaHHbIEe TMONOXKEHUS O MpeAHa3HAUYCHUU
y4eOHoro mpeamera « bromaorus» cocTaBuIIM OCHOBY TSl ONIPEAEIICHUSI TOAXO00B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COIEPIKAHMSI, IPEACTABICHHOTO B MPOTrpaMMe 1o OHOJIOTHH.

Ot6op conepkanuss ydeOHOTO mTpenmera «buomorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TMO3MIMN KYyJITYpOCOOOPA3HOrO MOAXO0/Aa, B COOTBETCTBUM C KOTOPBIM
oOy4aronuecs JT0JDKHBI OCBOWUTH 3HAHUSA M YMEHHUsI, 3HAUUMbIe JIJIs1 (DOPMUPOBAHUS OOIIIEH
KYJIBTYPBbI, ONpPEAEISIONME aJeKBaTHOE MOBEICHUE YEJIOBEKAa B OKpYKArOLIEH MPUPOLHOU
cpelie, BOCTpeOOBaHHbIE B IMOBCETHEBHOW KM3HU U MPAKTUYECKOU aesTenbHOCTH. Ocoboe
MECTO B 3TOM CUCTEME 3HAHUMN 3aHUMAIOT AIEMEHTBI COAECP)KAHUS, KOTOPBIE CITyKaT OCHOBOM
1St QOPMUPOBAHUS MTPEJICTABIEHUI O COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHE MUpa U
[IEHHOCTHBIX OPHUEHTAIUAX JUYHOCTH, CIHOCOOCTBYIOIIMX T'yMaHHU3AIMU OHOJIOTHYECKOTO

o0pa3zoBaHUsI.



CrpyKTypHUpoOBaHUE conepKaHHMs y4eOHOro MaTepuaja B MporpaMme Mo OuOJoruu
OCYIIECTBJICHO C Y4Y€TOM TIPUOPUTETHOTO 3HAYCHHs] 3HAHUM 00 OTIMYUTENBHBIX
0COOEHHOCTSIX )KMBOM MPUPOIBI, O €€ YPOBHEBOM OpraHu3aliy 1 3BONIIOIUU. B cooTBeTCTBUM
C OJTUM B CTpyKType YydeOHoro mpenmera «buomorus» BbIZeNEHBl CIEIYIOIINE
cozepkaresibHble TMHUM: «bronorus kak Hayka. MeToapl HAyqYHOTO MO3HaHus», «KiteTka kak
Ouosnoruueckass cucremay, «OpraHusM Kak Ouosjorumdeckas cucremay, «Cucrema u
MHOT000pa3ue OpPraHuYecKOro MHpay, «IBOJIOLUS KHUBOW MPHUPOABD, «IKOCHCTEMBI U
IPUCYIIHE UM 3aKOHOMEPHOCTH.

Lenp m3yuenus yue6Horo mpeamera «buomorus» na 0a30BOM ypOBHE — OBIAJCHHE
00y4arolUMUCs 3HAHUSAMU O CTPYKTYpPHO-(YHKIIMOHAJBbHOM OpraHU3alliy >KUBBIX CHCTEM
Pa3HOTro paHra u NpuoOpEeTEHNUE YMEHHI HCTIOIB30BaTh 3TH 3HAHUS JIJIsl TPAMOTHBIX JEHCTBHI
B OTHOIIEHUH OOBEKTOB KMBOW MPUPOIBI U PELICHUS pa3IMYHBIX )KU3HEHHBIX MPOOIeM.

JlocTuxeHue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6a3oBoM ypoBHE
o0ecreynBaeTcsl peUICHUEM CIIEAYIOIINX 3a/1au:

OCBOCHHME OOY4YaIOIIMMHUCS CUCTEMBbI 3HAHUA O OMOJOTMYECKUX TEOPUSIX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTe3aX, MPaBUiIaX, CIyKalllMX OCHOBOM JUIsl pOPMUPOBAHUS
IIPEACTABICHUN O €CTECTBEHHO-HAyYHOW KapTMHE MHpa, O METOJaX HAay4yHOro MO3HaHWI,
CTPOEHHH, MHOTOOOpa3uu U OCOOCHHOCTAX JKMBBIX CHCTEM Pa3HOTO YPOBHS OpraHH3allHH,
BBI/IAIOIINXCS] OTKPBITUSIX U COBPEMEHHBIX UCCIIEI0BaHUSAX B OUOJIOTHH;

dbopMupoBaHue y o0yyaromuxcs MO3HABATEIbHBIX, HHTEIJIEKTYalIbHBIX U TBOPYECKHUX
CIOCOOHOCTE B Mpollecce aHaiu3a JaHHBIX O MYyTSIX pa3BUTHS B OMOJOTMU HAyYHBIX
B3IVISIIOB, UJIEH U MOAXOJ0B K U3YUEHHUIO )KMBBIX CHCTEM Pa3HOTO YPOBHS OpPraHU3alNY;

CTaHOBJICHHE y OOyYaromuxcs OOMmed KymbTypbl, (YHKIMOHAJIBHOW TPAaMOTHOCTH,
pa3BUTHE YMEHUI OOBSICHATH U OLIEHUBATh SBJICHUS OKPY>KaOILIEro MUPA )KMBOW MPUPOIbI HA
OCHOBAHMHM 3HAHUI U OMNBITA, TOJYUYEHHBIX IPU U3yUYEHUHN OUOJIOTHH;

dbopMupoBaHue y o0ydaroluxcs YMEHUIH WILTIOCTPUPOBATh 3HAUYEHUE OMOJIOTUYECKHUX
3HAHUN B MPAKTUYECKOHN NESITEIbHOCTH UYEIOBEKA, PA3BUTHH COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTUI 1 arpoOUOTEXHOIOTHIA;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTHU IMO3HAHUS YEJIOBEKOM KMUBOU MPUPOJIBI,
HEOOXOIMMOCTH OEpe’KHOTO OTHOWICHHMS] K HeH, COONIONEHUS STUYECKUX HOPM IpuU

IMPOBCACHUN OMOJIOrMYECKHUX I/ICCJIG,ZIOBaHPIﬁ;



OCO3HaHHWE [IEHHOCTH OMOJIOTUYECKIX 3HAHHUMN JIJISl TOBBIIIICHUS YPOBHS 3KOJIOTUIECKON
KyJIBTYPBI, 111 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS,

npUMeHeHHe TPUOOPETEHHBIX 3HAHUN U YMEHHUH B MOBCEIHEBHOM KU3HH /IS OIICHKH
MOCJIEAICTBUIA CBOEH JEATEIHHOCTH MO OTHOIICHUIO K OKPY’KAaIoUIe cpene, COOCTBEHHOMY
3I0POBBIO, 0O0CHOBaHUE U COOMIOACHUE MEp MPODIIIAKTUKY 3a00JI€BaHUIM.

B cucreme cpeanero oOuiero obpazoBanusi «buonorus», mzydyaemas Ha 06azoBOM
YPOBHE, SIBIIsIETCSI 0053aTEIbHBIM Y4EOHBIM MPEIMETOM, BXOISIIIUM B COCTaB MPEIMETHOU
obnactu «EcTecTBEeHHO-HAYYHBIE MTPEAMETHI.

Jlannas pabouast mporpaMma COOTBETCTBYeT (denepanbHOil pabouell mporpamme
COOTBETCTBYIOIIETO YpPOBHS 00pa30BaHUsA, YTBEPKAEHHOM mporpammoi MuHHCTEpcTBa
npocsenieHus Poccuiickoit ®eneparuu ot 18.05.2023 Ne 371.

[Ipu pa3paborke y4eOHON mnporpaMMbl UcCHoOdb30BaH «KoOHCTpyKTOp pabounx
nporpamm», pasMem€HHbIM Ha nopraie «EauHoe conepxaHue oOmiero o0pa3oBaHUs» IO
aapecy https://edsoo.ru/konstruktor-rabochih-programm/.

Jiist u3ydenust 6uosoruu Ha 6a30BOM YpOBHE CpEIHEro 00111ero o0pa3oBaHUs OTBOIUTCS

68 vacoB: B 10 knacce — 34 yaca (1 gac B Hezeno), B 11 knacce — 34 gaca (1 yac B Hezeno).



COAEPXAHUE OBYYEHMUA
10 KJTACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUUECKUMU U APYTUMHU
€CTEeCTBEHHBIMU HayKamH, (uimocodueit, STUKON, dcTeTUKOW U npaBoM. Poibs Ouonoruu B
dbopMupOBaHUM COBPEMEHHOW HAyYHOU KapTHHBI Mupa. CucTemMa OMOJIOTHYECKHUX HayK.

MeTtoapl 1MO3HAHMS SKMBOW MpUPOABl (HAOMIOACHHE, OSKCIIEPUMEHT, OMNHCAaHUE,
M3MepeHune, KiIaccu(puKaius, MOJSIUPOBAHIE, CTAaTUCTHYECKas: 00paboTKa TaHHBIX).

JdemoHcTpanuu:

[Toprperst: Y. JapBun, I. Mennens, H. K. Konbos, /. Yorcon u @. Kpuk.

Tabmutbl 1 cxeMbl: «MeTobl TO3HAHUS YKHUBOUW TPUPOIBI».

JlabopaTopHble U IpaKkTHYeCKUE PadOThI:

[Ipaktuueckas pabora Ne 1. «Mcnonb30BaHHE pa3IMYHBIX METOAOB MPHU H3YUECHHUH
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M UX OPraHU3aIusl.

XKusbie cuctemsbl (6MOCHCTEMBI) KaK peaMeT U3yueHus Ouonoruu. OTandue >KUBbBIX
CHUCTEM OT HEOPTraHUYECKON MPUPO/IBI.

CgoiicTBa OMocHUCTEM U UX pa3zHooOpaszwe. YpPOBHHM OpraHu3aluu OUOCHUCTEM:
MOJICKYJIAPHBIM, KJIETOYHBbIA, TKAHEBbIA, OPraHU3MEHHBIN, MOMYIALMOHHO-BUIOBOM,
9KOCHCTEMHBIN (OMOreoeHOTUYECK i), OMoCchepHbIN.

JdemoncTpanuu:

Tabmuier n cxembl: «OCHOBHBIE NMPHU3HAKH JKU3HW», « YPOBHH OPraHU3AIMH >KHUBOM
TIPUPOIIBIY.

O6opynoBanue: Mmozaenb mojekynsl JTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUAYECKHM  COCTaB  KIETKH. XHUMHYECKHME  DJIEMEHTBI:  MAaKpOXJIEMEHTHI,
MUKpO3JIEMEHThI. Boga 1 MUHEpanbHbIEe BEIECTBA.

@yHKIMM BOABI U MUHEPAJIBbHBIX BEHIECTB B KieTke. l[loanep:kanue ocMOTHUYECKOrO
OasaHca.

benku. CocraB u cTpoeHue O€lKOB. AMHHOKHUCIOTBI — MOHOMEpPHI OEIKOB.

He3amenumbie U 3aMEHHUMbIE aAMHUHOKHUCIOTHI. AMUHOKHUCIOTHBIM cOCTaB. YPOBHHU



CTPYKTYpbl O€NKOBOW MOJIEKYNbl (I€pBUYHAs, BTOpUYHAS, TPETUYHAs U YETBEPTUYHAsS
CTPYKTypa). XuMHU4YeCcKue cBoHcTBa OeskoB. bronornueckue GyHKINUN OEIKOB.

depmeHTHI — Ononornueckune Karanuzatopsl. CTpoeHne ¢pepMeHTa: aKTUBHBIA LEHTP,
cyocrparHas crnenupuuHocts. Kodepmentsl. Buramunbpl. Ominuus (epMeHTOB OT
HEOPTraHUYECKUX KaTallnu3aTopoOB.

VYrneBonbl: MoOHOcaxapuibl (IVIIOKO3a, pub03a U Je30KCHpu0O03a), AUCaxapuibl
(caxapo3za, JlakTO3a) M MHoJucaxapuabl (Kpaxmal, IIMKOTEeH, LeJUItono3a). buonornueckue
(yHKLIHHU YIJIEBOAOB.

Jlumuaer: Tpurmuuepuasl, Gocdomunuasl, crepounsl. ['uapopunbHO-TUAPODOOHBIE
cBoiicTBa. buonornueckue GyHKiuuu aunuaoB. CpaBHEHUE YIIIEBOIOB, OEJNKOB M JIMIHJIOB
KaK UICTOUYHUKOB 3HEPIHH.

Hyxnennossie kucnorsl: JJHK u PHK. Hykineormael — MOHOMEpPBI HYKJIEHMHOBBIX
kucnot. Crpoenue u ¢ynkiuu JIHK. Crpoenne u ¢ynkumu PHK. Buner PHK. AT®:
CTpO€HHUE U QYHKIIIH.

[TuTonorus — Hayka o kieTke. Kiierounast Teopust — npuMep B3aUMOAECUCTBUS HIEH U
(akTOB B HAyYHOM MO3HAHUH. METObI N3yUEHUS KIETKH.

Knerka kak wnenoctHas »xuBas cuctema. OOlMe NpHU3HAKK KIETOK: 3aMKHYTas
HapykHas MemOpana, mosexynbl JJHK kak renetndeckuii anmapar, cuctemMa cuHTe3a Oeka.

Tunbl KIETOK: 3yKapuoTHyeckas W mpokapuornyeckas. OcCOOEHHOCTH CTPOEHUs
npokapuotnueckor kierku. Kiierounas crenka Oakrepuil. CTpoeHHE 3yKapHOTHYECKON
KJIeTKH. OCHOBHBIE OTIMYMS PACTUTENBHOMN, )KUBOTHOM 1 TPUOHOM KIETKH.

[ToBepXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAsi CTEHKA, INIMKOKAJIUKC, X (DYHKIIHH.
[Tnazmatudeckass memOpaHa, e€ cBoiictBa W ¢yHKuH. [{uTommasma um e€ OpraHOUIIBI.
OngnomemOpannbsie  opranouabl  kietku: OIIC, ammapar Tonpmaku, JTU30COMBI.
[TonyaBTOHOMHBIE OpraHOMIbI KJIETKW: MHUTOXOHJpHUH, TutacTuiel. [Ipoucxoxnenue
MUTOXOHJpUH U mnactull. Buasl mnactun. HememOpaHHble opraHou bl KJIETKH: puOOCOMBI,
KJIETOYHBIM LIEHTp, LEHTPUOJIA, PECHUYKH, JKIYTUKU. (DyHKIMM OpPraHoMAOB KIIETKH.
Bxuirouenusi.

Anpo — perynatopHblii LeHTp KieTku. CTpoeHue sapa: siiepHas 000J04Ka,
KapuoIia3Ma, XpOMaThH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemMoHcTpanum:



[Toptpersr: A. JleBenryk, P. I'yk, T. [lIBann, M. lneinen, P. Bupxos, k. Yorcon, O.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammel:  «PacnpeneneHue XHUMUYECKHMX JJIEMEHTOB B HEXKHUBOU MPUPOIEH,
«PacnpenerieHne XuMHUECKUX 3JIEMEHTOB B JKMBOM ITPUPOJIEY.

Tabnuupl u cxemsl: «llepuonnueckas Tabinua XMMHUUYECKUX JIEMEHTOBY, «CTpoeHue
MOJIEKyNbl  BOAb», «buocunres Oenka», «CrpoeHue Moiekyiabl Oenka», «CTpoeHue
depmenta», «Hyknennosie kucnotel. JJHK», «Crpoenne monexynsr AT®O», «Ctpoenue
JYKapUOTHUECKOW KIIeTKN», «CTpoeHue >KMBOTHOW KIIETKW», «CTpoeHue pacTUTEIbHOU
KJIETKN», «CTpOoeHUE MPOKAPUOTUUECKOU KIETKN», «CTpoeHue sSapa KIETKW», « YIIIEBOIb,
«JInmm ey .

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYy/AOBaHUE I NMPOBEICHUS HAOIIOACHUIA,
U3MEPEHHM,  JKCIEPUMEHTOB,  MHKPOIpENapaThl  PACTUTENIBHBIX, IKUBOTHBIX W
OaKTepHUaTbHBIX KIETOK.

JlaGopaTopHblie 1 NpaKTH4YeCKHE PadoOThI:

Jlaboparopnas pabora Ne 1. «/3ydeHue karaluTUYeCKOW aKTUBHOCTH (hepMeHTOB (Ha
MpUMepe aMUJIa3bl UK KaTalasbl)».

JlaboparopHas pabora Ne 2. «M3ydeHue cTpoeHHs KJIETOK pacTEHUH, >KHUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENaparax U UX OIMHUCAHUEY.

Tema 4. ’KusHenesATeJIbHOCTD KJICTKH.

OOMeH BemecTB, WKW MeTa0oau3M. AcCUMWIAIMSA (TUTACTHYECKUA OOMEH) u
JUCCUMMIISILIUS (PHEpreTHUYeCKU 0OMEH) — IB€ CTOPOHBI €AMHOIO Mpolecca MeTabonu3ma.
Posnb 3aKk0HOB coXpaHeHus: BEIECTB U YHEPTUU B IOHUMaHUU METa00IM3Ma.

Tumbl 0OMeHa BemecTB: aBTOTPOQHBINA U reTepoTpodHbIi. Pons hepmeHTOB B 00MEHe
BEIIIECTB U MPEBPAIICHUH YHEPTUHU B KJIETKE.

®orocunte3. CeroBass U TemHoOBas (a3el ¢ortocuntesa. Peakuuu ¢orocunresa.
OddexTuBHOCTH PoTOCHMHTE3a. 3HaueHHE (HOTOCHMHTE3a Ul KU3HU Ha 3emuie. BrusiHue
yCJIOBUM CpeJibl HAa (POTOCUHTE3 U CIIOCOOBI OBBIIIEHUS €T0 MPOYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHU.

XeMocuHTe3. XeMOCHHTE3UPYIOIIHe OakTepuu. 3HaUeHUE XEMOCUHTE3a JUIsl )KU3HH Ha
3emute.

DOHepreTuuecknii oOMeH B KkieTke. PaciieruieHne BemiecTB, BBIIEICHUE U

aKKyMYJIMPOBAaHUE DSHEPrUM B KJETKE. JTambl HIHEPreTHYEecKOro ooOmeHa. [mmkonus.



bpoxenue u ero Buasl. KuciopoaHoe okucieHue, Wi KJIEeTOYHOE JIbixaHue. OKUCIUTEIbHOE
dochopunupoBanue. IPPEeKTUBHOCTH YHEPTETUUECKOTO OOMEHa.

Peakuun marpuuyHoro cuntesa. lenernueckas mnpopmamus m JJHK. Peamuzamus
TeHEeTUYECKON MH(POpPMaIMU B KJIETKE. [ eHeTHueCcKuii Ko U ero cBoucTBa. TpaHCKpUIIIUS —
Matpuunblii cuHte3 PHK. Tpancnsauums — OuocuHTe3 Oenka. ITambl TPAHCISILHH.
Konuposanue amunokuciot. Pons pubocom B OnocuHTe3e Oenka.

Heknerounsie ¢opmber xu3nu — Bupycel. Mcrtopus otkpeitus BupycoB (/. W.
NBanoBckwuif). OCOOEHHOCTH CTPOEHUS U JKU3HEHHOIO LMKJIa BUpycoB. bakrepuodarm.
bone3nn pacreHuid, KHUBOTHBIX M  YEJIOBEKA, BBI3BIBAEMBbIE BHUpycamMH. Bupyc
umMmyHonepuuura yenoseka (BHUY) — Bo3Oymutens CIIN/la. OOpaTHast TpaHCKpUILMS,
peBeprasza u uHTerpasa. [Ipodunaktuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUM.

JdemMoHcTpanuu:

[Toprpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupsizes.

Tabmuubr u  cxembl: «Tumbl nuTanus», «Merabonmusm», «MUTOXOHAPUS,
«OHepreTuueckuit 0oMen», «Xnoporacty, «®orocunresy», «Crpoenue JJHK», «Crpoenue
u (QyHKUMOHHMpOBaHME TeHa», «CuHTe3 Oenka», «leHeTnueckuid Kom», «Bupyce,
«bakrepuodarn», «Ctpoenue u xku3HeHHBIM 1uka Bupyca CIIN[a, OGakxrepuodaray,
«Pennmukanus JJTHK».

O6opynoBanue: moaenu-antuinkanuu « Yapoenue JIHK u tpanckpuniusy, «buocunres
oenka», «CTpoeHue KIeTK», Moaenb cTpykTypsl JTHK.

Tema S. PasMHOKeHUEe U HHAMBHUAYAJbHOE Pa3BUTHE OPTraHU3MOB.

Krerounsnif 1nuki, uiu >KU3HEHHBIA UK kieTku. MHTepdaza u mutos. Ilponeccsr,
npoTekaromue B nHTepdaze. Perumkanus — peakus marpuanoro cuare3a JJHK. Crpoenne
XpPOMOCOM. XPOMOCOMHBIA HAOOp — KapuoTHM. JIMIIONIHBIN U TarIOUIHBIN XPOMOCOMHBIE
Habopel. Xpomaruabl. LluTonormuyeckne OCHOBBI Pa3MHOXKEHUS W HWHAMBUAYAJIbHOTO
pa3BUTHUSL OPTAHU3MOB.

Henenne knerku — muro3. Cragum mutosa. IIpouneccel, mpoucxoasimue Ha pa3HbBIX
CTagusIX MUTO3a. bruonornueckuii CMbICI MUTO3A.

[Tporpammupyemast rubesib KJIETKH — aromTo3.

@opmbl  pa3MHOKEHHUsI OpraHu3MoB: Oecronoe u monoBoe. Buasl Oecrnosnoro

Pa3MHOKCHUA: ACIICHUC HAABOC, IIOUKOBAHUC OJJHO- U MHOT'OKJICTOYHBIX, CHOp006p330BaHI/Ie,



BEreTaTUBHOE pa3MHOXKeHHE. VICKyCCTBEHHOE KJIOHMPOBAaHUE OPTaHU3MOB, €T0 3HAYEHUE IS
CEJIEKLUU.

[TonoBoe pa3sMHOXKEHHE, €r0 OTIIMYUSA OT OECIIOJIOrO.

Meiios. Craguu meito3a. [Ipoueccel, npoucxoasinue Ha ctaauax menosa. [loBenenue
XpoMocoM B Meno3e. Kpoccunrosep. bronornueckuii CMBICT U 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10710BbIE JKene3bl:
CEMEHHUKH U suuHuKr. OOpa3oBaHNe U PA3BUTHE MOJIOBBIX KJIIETOK — raMeT (CriepMaTo30uI,
SHMIIeKIeTKa) — crepMaroreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOCHHS SUIEKIETOK H
cnepmaro3on1oB. Omnonorsopenue. [laprenorenes.

NuauBuayansHoe pa3BuTUE (OHTOreHE3). DMOPHOHAIBLHOE pa3BUTHE (AMOpPUOTEHE3).
Jrarbl SMOPUOHANBHOTO PA3BUTHS y MO3BOHOYHBIX JKMBOTHBIX: POOJICHUE, TacTPyJIsLUs,
opranorenes. llocTamOproHaIbHOE pa3BUTHE. THIBI TOCTIMOPHOHAIHHOTO Pa3BUTHSL:
npsiMoe, HempsiMoe (JInuuHO4YHOE). BrusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI,
CIOCOOHBIC BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pasButue pacrenuii. OHTOreHe3 LIBETKOBOIO PACTEHMS: CTPOCHHE CEMEHHU,
CTaJuy Pa3BUTHSL.

JdemoncTpanuu:

Tabmuie! 1 cxembl: «@OpMbI pa3MHOKEHUSI OPraHU3MOBY, «J[BOHHOE OIIIOOTBOPEHHE
y IIBETKOBBIX pacTeHUi», «BeretaTMBHOE pPa3MHOXKEHHE pacTeHHi», «JleleHue KieTku
OaxTepuii», «CTpoeHHE MONOBBIX KIETOK», «CTpoeHHEe XPOMOCOMBIY, «KIETOUHBIN ITUKID,
«Permukanus JITHK», «Mwuto3», «Menos», «IIpsimoe u Henpsamoe pasButuey, «l'amerorenes
y MJIEKONIUTAIOLIUX U YeJI0BEKa», «OCHOBHBIE CTaUU OHTOICHE3A).

OO6opynoBaHue: MUKPOCKOI, MUKpomnpenapathl «CriepMaTo301 16l MIEKOITUTAIOIIETOY,
«SlifnekiieTka MIIeKOMUTAIero», «KaprokuHe3 B KJIETKaxX KOpeEIIKa JIyKa», MarHUTHAas
MojieNb-anruKamnus «Jlenenue kinetkn», moaens JJHK, Monens metadazHo XpOMOCOMBI.

JlabopaTtopHblie M NpakTHYeCKHe PadoThI:

Jlaboparopnas pabora Ne 3. «Habmronenne MuTO3a B KJIETKaX KOHUMKA KOpEIKa JIyKa
Ha FOTOBBIX MUKPOIIPETapaTax.

Jlaboparopuas pabora No 4. «M3yueHue CTpPOEHHS TMOJOBBIX KJIETOK Ha TOTOBBIX
MHUKPOTIperapaTax».

Tema 6. HacsiencTBeHHOCTD M H3MEHYHBOCTH OPraHU3MOB.



[Ipenmer u 3amaun TeHETUKHU. VcTopus pa3BUTHS T€HETUKU. Poiib 1IUTONIOTMU U
SMOPHOJIOTHM B CTAHOBJIEHWU TCHETHUKH. BKiIam poCCHUCKUX M 3apyOeKHBIX YUYEHBIX B
pa3BUTHE TEHETUKH. MeETOmbl TEHETUKH (THUOPHIOIIOTHYECKHH, ITUTOTCHETHYECKHA,
MOJIEKYJISIpHO-TeHeTUYeCcKuii). OCHOBHbBIE T€HETUUECKHE NOHATHS. [ eHeThUecKas CAMBOJIMKA,
HCMOJIb3yeMas B CXeMaX CKpPEIUBAHUM.

3aKOHOMEPHOCTH  HACJEJOBAaHMUS NPU3HAKOB, ycTaHoBieHHble [. MenaeneM.
MoHorubpuaHoe CKpelMBaHue. 3aKkoH €IMHO00pa3usi TMOPUAOB MEPBOTO MOKOJIEHHUS.
[IpaBuno noMuUHMpPOBaHUS. 3aKOH pACHICIJICHUs MPU3HAKOB. [MIOTE3a YKMCTOTHI TaMeT.
[TonHOE 1 HEMOJIHOE TOMUHUPOBAHUE.

JlurubpuHoe CKpenMBaHue. 3aKOH HE3aBUCHMOIO HACJEIOBAaHUS MPU3HAKOB.
[{uToreHeTH4YECKME OCHOBBI TUTHOPUIAHOTO CKPEIIMBAHUS. AHAIM3UPYIOIIEe CKpEIIMBaHHE.
Hcnons3oBanne aHATM3UPYIOMIETO CKPEITMBAHMS IJIs1 ONIPEICTICHNsI TeHOTHUIIA OCOOH.

CuerieHHOe HaclefoBaHWEe mnpu3HakoB. PabGora T. Moprana 1o CHETUICHHOMY
HACJIEIOBAHUIO TeHOB. HapylleHue cuensieHrs FeHOB B PE3yJIbTaTe KPOCCHHTOBEPA.

XpoMOCOMHasi TEOpUs HACIEACTBEHHOCTHU. [ eHeTUYeCcKue KapThl.

I'eneruka nona. XpoMocoMHOE OnpeiesieHHe oJia. AyTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
I'omorameTHble M reTeporameTHbie opranu3Mbl. HacnenoBanue NMpU3HAKOB, CUEIUICHHBIX C
MOJIOM.

M3menunBoCcTh. BUabl M3MEHUYMBOCTH: HEHACJIEACTBEHHAs M HacjeAcTBeHHas. Poib
cpenbl B HEHACJICACTBEHHONW HW3MEHYMBOCTH. XapaKTEPUCTHKA MOAU(UKAIMOHHOM
W3MEHUYMBOCTU. BapuanmoHHbli psig U BapuannoHHas kpuBasi. HopMa peakiuu npusHaka.
KonuyecTBeHHbIE M KaueCTBEHHBIE TMPU3HAKM M WX HopMa peakuuu. CBoMCTBa
MOIU(DUKATTMOHHON N3MEHYHBOCTH.

HacnenacTtBeHnas, WiIM  TEHOTUIHYECKAs,  HM3MEHYHBOCTb. KoMmOunaruBHas
M3MEHYMBOCTh. Melo3 M MOJOBOM MPOLIECC — OCHOBA KOMOWHATHUBHOM M3MEHYMBOCTH.
MyTanuonHass HW3MEHYMBOCTh. Kiaccudukanuss MyTamuii: TEeHHBIE, XPOMOCOMHBIE,
reHoMHbIe. YacToTa U mpuuuHbl MyTaruil. MytareHHbIe (hakTOpbl. 3aKOH TOMOJIOTUYECKHUX
pAIOB B HacliencTBeHHOW n3MeHunBocTy H. M. BaBuiosa.

BuesinepHast HaclieICTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka yenoBeka. Kapuorun yenoBeka. OCHOBHBbIE METOJbl N'€HETHUKH YEJIOBEKA:
TeHEaJOTUUECKUM, OMU3HEIOBBIM, ITMTOTCHETHUUCCKUN, OMOXMMUYECKUH, MOJEKYISIPHO-

TeHETUYCCKUH. COBpeMeHHOC OMpCACIICHUC TCHOTUIIA: TTOJHOTCHOMHOC CCKBCHUPOBAHUC,



TeHOTUIHPOBaHKE, B TOM unciie ¢ nomoibto [11P-ananuza. HacneacTtBennsie 3a0oneBanms
YejoBeKa: TeHHble Oo0Jie3HH, OOJIe3HH C HACJIEICTBEHHOM IPeApacrloiokeHHOCTHIO,
XpoMocoMHble Oone3Hu. Comarnyeckue U TreHeparuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[Ipunuumner 310poBOro  obOpasza  KH3HM, JUATHOCTUKH, NPOQWIAKTUKH W  JICYCHUS
reHeTUYeCKX  Oosie3Hell.  MenMKO-TeHeTHYECKOEe  KOHCYJIBTHPOBAHHME.  3HAuYE€HHE
MEIMIIMHCKON TE€HETUKH B MPENOTBPALICHUM U JICYCHUH TE€HETUYECKUX 3a00JIeBaHUM
YeJI0BeKa.

JdemoHcTpanuu:

[Hoptpetsr: I. Mengnens, T. Mopran, I. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabnuipl u cxeMbl: «MOHOTHOPUIHOE CKPEITUBAHUE U €0 IIUTOTEHETHYECKasi OCHOBAY,
«3aKOoH pacLIEIVIeHUs] W €ro LHUTOr€HEeTHYecKas OCHOBa», «3aKOH YHCTOTHI TaMmeT»,
«lurubpugHoe ckpenmBanue», «llurosornueckre OCHOBbI AUTHOPUAHOTO CKPEILUBAHUSY,
«Meno3», «B3aumonencTBHE AJUIENBHBIX TE€HOB», «lE€HETHYECKHE KapThl PACTCHUM,
YKMBOTHBIX U YEJIOBEKa», «[ eHeTHKa 1oJia», «3aKOHOMEPHOCTH HACJIEI0BaHMS, CLIEIIIIEHHOTO
¢ mnonom», «Kapuortumbl 4emoBeKa U KUBOTHBIX», «Buasl U3MEHUYMBOCTHY,
«Monuduxkaronnas u3MeHUHBOCThY, «HacnenoBanue pesyc-axkropa», «l'eHeTuka rpymn
KpOBW», «MyTallIOHHAsI ”3MEHUYHUBOCTb.

OGopynoBanue: Moaenu-anminkanun «MoHnoruOpuaHoe ckpemuBanuey, «HemnomnHnoe
JOMUHUpOBaHUe», «/IurubpugHoe ckpemmuBanuey, «Ilepekpéct XpoMocom», MUKPOCKOT U
MuKponpenapaTr «Jpo3oduia» (Hopma, MyTauuu QOpMBI KpBUILEB M OKpacku Tena),
repOapuii «I opox MOCEBHOWY.

JlaGopaTopHble U NpaKTH4YeCKHe padoThI:

JlabopatopHast pabora Ne 5. «/3ydyeHue pe3yiabTaTroB MOHOTHUOPUIHOTO U
JUTHOPHUIHOTO CKPEIUBAHUS Y APO30(Q UMbl HA TOTOBBIX MUKpOIMpENnaparaxy.

Jlaboparopnas pabora Ne 6. «l3yuenne wmoaMpUKALMOHHOW W3MEHYMBOCTH,
IIOCTPOEHUE BApUALIMOHHOTIO Psifia U BApUALMOHHOU KPUBONY.

JlaboparopHas pabora Ne 7. «AHanmu3 MyTauvii y Jpo30(uibl Ha TOTOBBIX
MUKpOIIpenaparax.

[Ipaktuueckas padora Ne 2. «CocTaBieHUe U aHAIIU3 POJOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesieknusi opranusMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenexuys Kak HayKa U MpoLecc. 3apoXKIACHUE CEIEKIMU U JOMeCTUKauus. Yuenue H.
WM. BaBunioBa 0 IEHTpax MPOUCXOXKACHUS U MHOTOO0Opa3usl KylIbTYpHBIX pacTeHui. LleHTpsI
MIPOUCXOXKJICHUS JOMAITHUX KUBOTHBIX. COPT, MOpOAA, LITaMM.

CoBpeMeHHbIE METO/IBI CENEeKIMH. MacCOBBI M MHANBHLYaTIbHBIA OTOOPHI B CEIEKINH
pacTeHHi W JKMBOTHBIX. OIlEHKa DJKCTepbepa. bIM3KOPOACTBEHHOE CKpEIIMBAHUE —
uHOpuauHT. Yuctas nunus. CKpeluBaHue YUCTHIX JIUHUNA. [eTeposuc, nim rudpuanHas cumia.
Heponcreennoe ckpeuuBanue — aytOpunuHr. OtganéHHas ruOpuansanus U e€ yCIexH.
HckyccTBEHHBIN MyTareHe3 U MOJIyYeHUe MOIUIUIONI0B. [JoCTHKEHUs CeNeKMU pacTeHHi,
YKUBOTHBIX 1 MUKPOOPTaHU3MOB.

bruorexHomorus Kak OTpacip MPOM3BOACTBA. | €HHAs MHXKEHEpHs. OTambl CO3JaHUs
pexomOunanTHoi JIHK u Tpancrennsix opranusmoB. Kierounas unxenepusi. Kierounsie
KYJIBTYPBI. MukpokiioHanbHOE pa3sMHOXKEHUE pacTEeHUH. KiionnpoBanue
BBICOKOIIPOIYKTUBHBIX CEIbCKOXO3HCTBEHHBIX OPraHU3MOB. DKOJOTHYECKHE U 3TUYECKHE
npobiembl. MO — reHeTHuecKkl MOAU(PUIIUPOBAHHBIE OPTaHU3MBbI.

JlemoHCcTpanuu:

IToprpersr: H. U. BaBunos, 1. B. Muuypum, I'. /. Kapneuenko, M. @. 1BaHOB.

Tabmuupl 1 cxembl: KapTa «L{eHTpBl MPOUCXOXKIEHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pactenuit», «llopoapl nomamIHUX KUBOTHBIX», «CopTa KyJAbTYpPHBIX pPAaCTEHUID,
«Otnanénnas rubpunmuzanus», «Padoter akanemuka M. @. UBanoBay, «llomunmounus»,
«O0OBEeKTHI OMOTEXHONTOTUNY, «KIlleTouHbIe KyabTyphl U KIIOHHpOBaHUEY, «KOHCTpyupoBaHue
Y [IEPEHOC TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJISKH TUIOJOB M KOPHETUTONOB AUKUX (DOPM U KYJIBTYPHBIX COPTOB
pactenuii, repOapuii «CelrbCKOX035HCTBEHHBIC PACTCHHSI.

JlaGopaTopHble 1 NpaKTH4YeCKHUE PadOThI:

Okckypeust « OCHOBHBIE METOABI U JOCTUKEHUS CEJIEKIIMU PACTEHUN U )KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIUIO, TIEMEHHYIO epMy, COPTOUCTIHITATENIHBIN YYaCTOK, B TEIIIMYHOE

XO35UCTBO, JTa0OPaTOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».



11 KJIACC

Tema 1. IBosronMoOHHAsA OMOJIOTHS.

[Ipennoceuikn BO3SHUKHOBEHUS BOJIIOLMOHHON TEOPUHU. DBOJIIOLIMOHHAS TEOPUS U €€
MeCTO B Omosoruu. BiausiHue 3BOIIOIMOHHON TEOPUH HA pa3BUTHE OMOJIOTMH U IPYTUX HAYK.

CuzerenscTBa 3BOMIOIMU. [laneoHToIOrMYECKHE: MOCIEA0BATENBHOCTD TOSBICHUS
BUJOB B IaJICOHTOJOTMYECKOM JIETONUCH, IepexoaHble ¢opmbl. buoreorpaduueckue:
CXOZICTBO | pa3nuuue GayH u Grop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKUE: CXOJICTBA U Pa3IuuMs SMOPUOHOB Pa3HbIX BUI0B NO3BOHOUYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, aHAJIOIMYHBIE, PYIUMEHTApHBIE OpPTraHbl,
aTaBu3Mbl. MOJEKyIIpHO-OMOXUMHYECKUE: CXOACTBO MEXAaHW3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJUYECKUX MyTeH Y BCEX OpPraHU3MOB.

OpomonuonHas teopust Y. Jlapsuna. [Ipeanochuiky BO3HMKHOBEHHS JAapBHHHU3MA.
JIBIOKyIIME CHJIBI 3BOJIOUMU BUAOB 1O JlapBuHY (M30BITOYHOE pa3MHOXEHHME NpU
OTPaHUYEHHOCTH PECypCOB, HEOMpeAeIEHHass U3MEHYMBOCTh, OOph0Oa 3a CyIlecTBOBAHME,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosonuu (CTO) u €€ 0OCHOBHBIE MOJIOKEHUS.

MuxkposBomtouus. [Tomymnsiius kak eAMHKIIA BUIa U YBOJIIOLUU.

JBrxymue cuibl ((akTopsl) SBOIIOLUHU BUIOB B IpHUpoze. MyTallMOHHBIN IpOLecc U
KOMOMHATUBHAs M3MEHYMBOCTh. [lomynsumoHHble BONHBI U Apedd reHoB. M3omsuus u
MUTpaLs.

EctectBennsblii or60p — Hampasisromuil pakrop sBomonnu. GopMbl €CTECTBEHHOTO
orbopa.

[IpucnocoOneHHOCT,  OpPraHM3MOB  KaK  pe3yaprar  3Bojtouud.  llpumepsr
IPUCIIOCOONIEHUH y OpraHu3MoB. ApoMop¢o3bl U UIMO0AJAITALUH.

Bun u BupooOpaszoBanue. Kpurepuu Buna. OcHOBHBIE (DOpPMBI BHI000pa30BaHUS:
reorpaduueckoe, 3K0JI0rH4ecKoe.

MaxkposBostonus. @opMbl IBOIOLUY: (PUIETUYECKas!, AUBEPIEHTHAs!, KOHBEpreHTHas,
napaenbHas. HeoOpaTuMocTh 3BOTIOIUY.

[IpoucxoxzaeHne OT  HecleUMaIu3upoBaHHbIX  npenkoB. IIporpeccupyromas

crienuanu3anus. AJanTuBHAs paadaiysl.



JdemoHcTpanuu:

[Toprpersi: K. JIunnei, K. b. Jlamapk, Y. Japeun, B. O. KoBanesckuii, K. M. bap, O.
I'exxens, @. Mromnep, A. H. Ceepiios.

Tabmumpl 1 cxembl: «Pa3BuTHEe OpPraHMYECKOTO MHUpa Ha 3emie», «3apoJbIiu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «PopMbl OOpbObI 3a CyLIECTBOBAHHUEY,
«EcrecTtBennblit  oTOOpY», «MHOroobpasue copToB pacTeHuit», «MHoroobpasue mnopon
KUBOTHBIX»,  «[lomymsimum»,  «MyTanmoHHass  M3MEHUHMBOCTB»,  «ApomMopdo3b»,
«Mnnoamanranuny, «O0mas nerenepanus», «/Bmwkyiue cuibl 3Bomonuny», «Kapra-cxema
Mapmpyta nyremectsus Y. Jlapsunay, «bopr0a 3a cymecrBoBanuey, «lIpucrnocodieHHOCTh
opraHu3MoBy, «l'eorpaduueckoe BUA000pa3oBaHuE», « IKOJIOTUYECKOE BUA000OPA30BAHUE.

OO6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3WYHBIMU TUIIAMU OKpPACKH, HaOOp
IUIO/IOB M CeMsIH, KoJuteKIus «[Iprmepbl 3alIUTHBIX TPUCTIOCOOIEHUH Y JKUBOTHBIX», MOZIEITb
«OCHOBHBIE HAlpaBJICHUS BOMIOLMUY», 00bEMHAsE Monenb «CTpoeHHe TOJIOBHOIO MO3ra
MMO3BOHOYHBIX).

buoreorpaduueckas xkapra mupa, Koswekuus «DopMbl COXPaHHOCTH HCKOMAeMBbIX
YKUBOTHBIX Y PACTEHUI», MOJEb anTmukanus «llepekpéct XpoMocom», BIaKHbIE PETIapaThl
«Pa3Butue Hacekomoro», «Pa3BuTHe IATYHIIKW», MHUKporpenapar «Jpo3oduiia» (Hopma,
MyTaIuu GOPMbI KPBUTHEB I OKPACKHU TEJA).

JlaGopaTopHble U NpaKTH4YeCKHE PadoOThI:

Jlaboparopnas pabota Ne 1. «CpaBHeHHE BUIOB IO MOP(POIOTHIECKOMY KPUTEPHUIO».

JlaGopatopHast pabora Ne 2. «OmnmcaHue TPUCITIOCOOIEHHOCTH OpraHu3Ma Hu €
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE U pa3BUTHE KU3HHM HA 3eMmuie.

JloHayuHble  MpPEACTaBICHHUS O 3apOXKJIEHUM KU3HU. HayuHble rumoressl
BO3HUKHOBEHMSI *U3HM Ha 3emiie: aOuMOreHe3 W MaHcrepMus. XUMUYECKas 3BOJIOLHA.
AOHOTeHHBIN CHHTE3 OPraHWYECKHX BEIIECTB M3 HEOPraHMYECKHX. DKCIEPUMEHTAIbHOE
MOJITBEPK/ICHUE XMMUYECKOW »Bomonuu. HauanbHbie 3Tambl OMOIOTMYECKON SBOIIOIUH.
l'unoreza PHK-mupa. @®opmupoBaHue MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE
npoTokyeTku. [lepBbie KiIeTKH M UX 3BOIOLMS. POPMUPOBAHHE OCHOBHBIX I'PYIII KUBBIX

OpraHU3MOB.



PasButne xu3Hum Ha 3emiie mo 3paM u nepuojgaM. Karapxeil. Apxeiickas u
nporepo3oiickas apbl. [lameo3olickas 3pa U e€ Mepuoabl: KeMOPUUCKUN, OPIOBHKCKHM,
CUJIypUHUCKUH, JEBOHCKHM, KAMEHHOYTOJIbHBIM, IEPMCKHUH.

Me3so3o0iickas opa U €€ IepUOoAbl: TPUACOBBIN, OPCKUHN, METIOBOM.

Kaiino3zoiickas 3pa u €€ nepruoabl: NajaeoreHOBbIN, HEOT€HOBBIN, aHTPOITOTE€HOBBIN.

XapaKTepuCcTHKa KIMMara U reoJIoTMYeCKuX npoueccoB. OCHOBHBIE ATaIlbl SBOJIFOLUN
PACTUTEIILHOTO M KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHH W >KMBOTHBIX. [losiBeHMeE,
pacuBET ¥ BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa  OpraHM4eckoro Mupa Kak OTpaxkeHue 3Bomonuud. OCHOBHbIE
CHUCTEMATUYECKUE TPYIIIbI OPTraHU3MOB.

OBOJIIOLMST YEJNOBEKa. AHTpPONOJIOTHS KaKk Hayka. Pa3BuTue MpeAcTaBlIEHUN O
IIPOUCXOXKICHUU 4YesnoBeKka. Meronbl u3ydeHus aHTpororeresa. CXoOncTBa M pas3iIMyusd
YEJIOBEKa U KUBOTHBIX. CHCTEMAaTUUYECKOE MOJIOKEHUE YETIOBEKA.

JBuxymume cuibl (¢dakropbl) aHTpornorene3a. HacnencTBeHHass M3MEHUMBOCTh U
ecTecTBeHHbI 0TOOp. OOIIecTBeHHbI 00pa3 >KW3HHM, W3TOTOBICHHUE OpYIAUM Tpyaa,
MBIIIJIEHHUE, PEYb.

OcHOBHBIE CTaJNU U BETBU HBOJIIOIMY YEJIOBEKA: aBCTPATIONUTEKH, YeTOBEK yMENbIN,
UYenosek mnpsamoxopsamui, Yenoek Heanaepranbekui, Yenoek pasymubii. Haxonku
HCKOMAEeMbIX OCTAaTKOB, BpEMSl CYIIECTBOBaHHUSA, 00JacThb pAaCIpPOCTPAHEHUS, OOBEM
TOJIOBHOTO MO3Ta, 00pa3 ®U3HU, OPYAHSL.

Yenoseueckue pacbkl. OCHOBHBIE OOJIBIIINE PAChl: €BpOIEOUHAs (€Bpa3uiicKas), HETpo-
aBCTpayiouHas (dKBaTopualbHas), MOHrojouJHas (a3UaTcKo-aMepuKaHCKas). YepTsl
MPHUCIIOCOOIEHHOCTH TIPEACTABUTENEH YEIOBEYECKMX pac K YCIOBHUSM CYIIECTBOBAHMS.
EnuncTBo yenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsr: @. Penu, JI. Ilactep, A. M. Onapun, C. Musnnep, I. FOpu, Y. JapBuH.

Tabmumer u  cxeMmbl:  «Bo3nukHoBenne CoaHeuHOH  cuctembl», «Pa3BuTuHe
OPraHUuYeCcKoOro Mupay, «PacturenbHas KieTkay, « ) KuBoTHas kietka», «lIpokapuornueckas
KJIeTKa», «COBpEMEHHAs CUCTEMa OPraHUYECKOTro Mupa», «CpaBHEHUE aHATOMUYECKUX YEPT
CTPOEHHS  YeJoBeKa UM  4YeJIOBEKOOOpa3HbIX  00e3bsiH»,  «OCHOBHBIE  MecTa
NaJICOHTOJIOTUYECKUX HAXOAOK MPEAKOB COBPEMEHHOIO YEIOBEKa», «JlpeBHEHIINE JToamn»,

«/IpeBHue monn», «IlepBble COBpeMEHHBIE TI0AW», «HenoBeuecKnue paco».



Oo6opynoBanue: wmymnsixu «lIpoucxoxaeHue dyenoBeka» (OHOCTHI aBCTpaJOMHUTEKA,
OUTEKAHTPOIla, HEeaHJepTanblia, KPOMaHbOHIIA), CICNKH WM H300pakeHUs KaMEHHBIX
opynuii mepBOOBITHOTO YeNoBeKa (KaMHU-YOTIIIEPHI, pyOuiia, ckpebia), Te0OXpOHOIOrHIeCcKast
Tabnuia, KomwieKuus «PopMbl COXPaHHOCTH MCKOTIAEMBIX JKUBOTHBIX U PACTCHUI».

JlaGopaTopHble U NpaKTH4YeCKHE PadoOThI:

[Ipaktuyeckas padora Ne 1. «/3yueHune uCKomnaeMbIX OCTATKOB PACTEHHM U KUBOTHBIX
B KOJUIEKLIUSIX).

DKCKypcusi « IBONIOIUS OPraHUYeCKOro MUpa Ha 3emMJiey (B €CTECTBEHHO-HAYYHbIN WK
KpaeBe4eCKUi My3ei).

Tema 3. OpranusMbl U OKpYKawIas cpejaa.

DKolorusi Kak Hayka. 3afadyd M pasfelibl dKOJIOTUHU. MeTombl 3KOJIOTHMYeCKHX
UCCIIeIOBaHUI. DKOJIOrMYeCKOe MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl  oOWTaHMS  OpPraHU3MOB: BOJAHAs, HAa3eMHO-BO3JYIIHAs, IOYBEHHas,
BHYTPHOPIaHU3MEHHAs!.

Oxonornueckue pakropsl. Kinaccuduxaims sxonornuecknx GpakropoB: abMoTHYECKHE,
OMOTHYECKHE U aHTPOIIOTEeHHBIE. [[efiCTBHE SKOJOrHUeCKUX (PaKTOPOB HA OPTaHU3MBI.

AOuoTtnueckue (QaxkTOpbl: CBET, TEMIIEparypa, BIAXKHOCTb. DOTOMEPUONU3M.
[IpucniocoOnenusi OpraHu3MoOB K JEUCTBUIO abHOTHYeCKHX (akropoB. buonormueckue
PUTMBL.

buotnueckue dakropel. Buabl OuMOTHMUECKHMX B3aUMOACHCTBUIN: KOHKYpPEHIIHS,
XMIIHUYECTBO, cuMOMo3 u ero ¢Gopmbl. [lapasutusm, Kkoomepanusi, MyTyalu3M,
KOMMEHCaNIM3M (KBapTUPAHCTBO, HaXJIEOHMUECTBO). AMEHCAIN3M, HEUTpalu3M. 3HAYCHUE
OMOTHYECKUX B3aMMONEHCTBUI Ui  CyIIECTBOBAHHMA OPTaHM3MOB B  NPUPOIHBIX
coo01iecTBax.

DKOJIOTUYECKHE XapaKTepUCTUKU nNomyiauud. OCHOBHbIE MOKa3aTeNu MOMYJSLUU:
YHUCIIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT, Murpauus. JIuHamuka
YUCJIEHHOCTH NOIYJIALMU U €€ Peryssaiusl.

JdemMoHcTpanuu:

[Toptpetsr: A. 'ym6oasaT, K. @. Pynwe, O. ['ekkensp.

Tabnuupl u cxemsl: Kapta «IIpupoaHbie 30Hb1 3eMian», «Cpeabl 0OUTaHHSI OPTaHU3MOBY,
«Dotonepuoanzm», «llonmymsiumy, «3aKOHOMEPHOCTH POCTA YWCICHHOCTH MOMYJISIIUN

uHpy30pun-Tyhenpkn», «[lumessie nenm.



JlaGopaTopHble 1 NpaKTH4YeCKUE PadoThI:

JlaGopatopnas padora Ne 3. «Mopdonornyeckue 0coOEHHOCTH PaCTEHUM U3 pa3HBIX
MeCT OOUTAHMSI.

JlaGopatopnas padora Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTUE YEPEHKOB KOJICYCa».

[Ipaktnueckas pabora Ne 2. «Ilogcu€r MIOTHOCTH MOMYNSIUN pa3HBIX BHJIOB
pacTEHUI.

Tema 4. Coo01mecTBa 1 3K0JIOTHYeCKHE CHCTEMBI.

CoobmectBo  opraHuzmMoB — OuoneHo3. CTpykTypbsl OuOIEHO3a: BHUIOBaf,
MpOCTpaHCTBEHHAs, Tpoduueckas (muiieBasi). Buasi-qomunanTtel. Cesi3u B OMoIeHO3E.

Dxonoruyeckue cucreMsl (skocuctemsl). [loHsATHE 00 3KOCHMCTEME M OMOreoleHO3e.
@OyHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLEHTHI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopot BemiecTB u MOTOK 3HEPruu B 3KocucreMe. Tpoduyeckue (MUILEBbIE) YPOBHU
skocuctemsbl. [lumieBbie nenu u cetu. OCHOBHbBIE IOKa3aTelIM 3KOCHUCTEMbI: Ouomacca,
MPOAYKIMS. DKOJIOTMUECKUE MUpaMUAbl: MPOIYKLINHU, YUCICHHOCTH, Ouomacchl. CBolicTBa
9KOCHUCTEM: YCTOMYMBOCTh, CAMOPETYILus, pa3BuTtue. CyKueccus.

IIpuponHble 3KOCHCTEMBI. DKOCHCTEMBI 03€p M peK. DKOCHCTEMA XBOMHOIO WIH
IIMPOKOJIUCTBEHHOIO JIeca.

AHTPONOTeHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOo3KocucTeMbl. buonoruueckoe u
X039 CTBEHHOE 3HAYEHHE arpOdKOCUCTEM U YPOOIKOCHUCTEM.

buopaznoobpasue  kak  ¢dakrop  ycroduumBoctu  3kocucteM.  CoxpaHeHue
OMOJIOTMUECKOTO Pa3HOOOpa3us Ha 3eMIie.

VYuenune B. 1. Bepnanckoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa 6uocdepsl.
XKusoe BemectBo u ero gpynkinuu. OcodeHHOCTH OMOChEpPhl KaK 00aIbHON SKOCHCTEMBI.
JlunamMmuueckoe paBHOBeCHE U 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopotb! BemiecTB U1 OMOT€OXMMHUYECKHE LIMKIIBI 3J€MEHTOB (YIepoaa, a30Ta).
3oHaNBHOCTH OMoCchepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoeuectBo B Oumocdepe 3emnu. AHTpONOreHHbIE HW3MEHEHHs B Ouocdepe.
[mo6anbHbIE 3KONOrHYECcKUEe TPOOIEMBI.

CocymectBoBanue npupoasl U 4yenosedecTBa. CoxpaHeHHe OMoOpa3zHOOOpasusi Kak
OocHOBa ycroilunBoctu Ouocdepbl. OCHOBa palMOHAIBLHOIO YMPABIEHUS NPUPOAHBIMU
pecypcamu U UX UCHoib30BaHue. JlocTrkeHust OMOIOTHH U OXpaHa MPUPOJIBL.

JdemMoHcTpanum:



[Toprpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabnmuie! u cxemsl: «Ilumessle nenu», «buoreHo3: coctas u cTpykTypay, «lIpupoansie
coobmecTBay, «llemn muranusa», «Ixomorndeckas nupamugay, «buocdepa u demoBEK»,
«DKOoCUCTEMa IIMPOKOIMCTBEHHOTO Jieca», «IJKOCHCTeMa XBOWHOro Jecay, «buomenos
BOHOEMA», «ArpoueHo3», «lIpuMepHble aHTPONMOTEHHBIE BO3JICUCTBHUS HA MPUPOLY»,
«BaxkHeillne UCTOYHUKHU 3arpsi3HEHUS] BO3AyXa U IPYHTOBBIX Boa», «[louBa — BakHeiias
cocrapisitoniast Ouocdepos», «PakTopsl Aerpamanuu mous», «llapHUKOBBI 3PPeKT»,
«®DakTopbl PaMOAKTUBHOTO 3arpsi3HeHus: Ouocdeps», «OO0mas cTpykTypa Oouocdepbn,
«PacnpocTpanenue xu3Hu B Ouocdepe», «O30HOBBIN 3kpaH Ouocheps», «KpyroBopor
yrmiepoaa B onocdepe», «KpyroBopor azora B mpupoe».

OGopynoBanue:  Mmojenb-anmukanus  «Tunuydbsle  OWOLIEHO3bI»,  Trepbapuit
«PactutenbHbie  cooOmiecTBay, Koywiekiun —«buomeHo3y, «Bpemurenn BakHEUIINX
CEJIbCKOXO3AWCTBEHHBIX KYIBTYp», repOapuud M KOJJIGKIUM PpAacTeHUH U IKUBOTHBIX,
MpPUHAUICKAINME K Pa3HBIM SKOJOTHYECKHM TpymiaM OAHOTO BHaa, KpacHas kHura

Poccuiickoii @eneparuu, n300pakeHUsI OXPAHSIEMbIX BUJI0B PACTEHUM U )KUBOTHBIX.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT' A
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUSA

Cornmacio ®I'OC COO, ycranaBnmuMBaroTCs TpPeOOBaHUS K pe3yJbTaraM OCBOCHHS
oOyvarolmuMucs  IOporpaMMm  cpeAaHero  obOmiero  oOpa3oBaHUS:  JIMYHOCTHBIM,
METANPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3VYJIBTATBI

B cTpykType NTMYHOCTHBIX pe3yiabTaToB OCBOEHUS MpeaMera «buosorus» BbIAECIECHBI
CIEIYIOUIME COCTABISAIOIIME: OCO3HAHWE OOy4YaloIMMUCS POCCUHCKOW TI'paKIaHCKOU
WJEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTA U CaAMOOIPENEIICHHUIO,
HaJIM4Me MOTHBALMKM K OOy4YeHHIO OWOJIOTHMH, IIeJICHANPABIEHHOE PAa3BUTHE BHYTPEHHHX
yOXKIEHU JUYHOCTH HAa OCHOBE KIIFOYEBBIX IIEHHOCTEH M MCTOPUYECKHUX TpPaJAMIUI
pa3BUTUSl  OMOJIOTMYECKOTO  3HAHMs, TOTOBHOCTh M  CIOCOOHOCTh  OOyYaroIIMXcCs
PYKOBOACTBOBAaTbCS B CBOEH JIEATEIIBHOCTH LEHHOCTHO-CMBICIOBBIMH YCTaHOBKaMHU,
OPUCYIIMMH ~ CHUCTEME  OHOJIOTMUYECKOro  oOpa3oBaHUs, HaJU4YHME  HKOJIOTHYECKOTrOo
MPABOCO3HAHMS, CIOCOOHOCTH CTaBUTh LIEJIH U CTPOUTD KU3HEHHBIC IJIAHBI.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHUS MpeaMeTa «bUonorus» NOCTUTalTCs B €IMHCTBE
y4eOHOH ¥ BOCHHTATENILHOM JIEATEIBHOCTH B COOTBETCTBUM C  TPATUIMOHHBIMU
POCCUHMCKMMH  COLUMOKYJBTYPHBIMH, HMCTOPUYECKUMH UM  JYXOBHO-HPAaBCTBEHHBIMU
HEHHOCTSIMH, IPUHATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMU MOBEJEHUS U CIIOCOOCTBYIOT
MpOIECcCaM CAMOIO3HAHUSA, CAaMOBOCIIMTAHUS M CaMOPA3BUTHS, Pa3BUTUS BHYTPEHHEU
MO3ULIMK JTUYHOCTH, AaTPUOTU3MA, YBAXKEHUS K 3aKOHY U MPABOMOPSIKY, YEIOBEKY Tpyda U
CTapuieMy IOKOJICHHIO, B3aUMHOTO YBAXKCHHUS, OEPEKHOTO OTHOMICHUS K KYJIBTYPHOMY
HACJICINIO U TPAJUIIMSAM MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuiickoit denepanyu, mpupoae u
OKpY>Kalolleu cpene.

JIM4HOCTHBIE pe3yabTaThl OCBOEHHUs YyueOHOro mnpenMera «buomorus» IOKHBI
OTpa)xaTb TOTOBHOCTh M CIOCOOHOCTH 00YUaIOIIUXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON
BHYTPEHHEW NO3WLHEHW JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpPHEHTAIMH, ITO3UTHBHBIX
BHYTPEHHHUX YOEKJEHUH, COOTBETCTBYIOUIUX TPAJAULMOHHBIM IEHHOCTSIM POCCHIICKOTO
oOu1ecTBa, paclIMpeHUe )KU3HEHHOT'O OMbITA U OMbITA JIEATEILHOCTH B MPOLIECCE peau3aluu
OCHOBHBIX HAlpaBJICHU BOCIIUTATEIbHOM IEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpazkIaHCKOT0 BOCIIUTAHUS:



c(hOpMHUPOBAHHOCTh T'PAKIAHCKOM MO3ULMK OOyyarolerocs Kak akTUBHOTO U
OTBETCTBEHHOI'O YJI€HA POCCUHCKOIr0O 00IEeCTBa;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, YBa)KEHUE 3aKOHA U
[IPaBOIOPSAKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH JESATENBHOCTU IMPH CO3JaHUU YUYEOHBIX
NPOEKTOB, pPEHICHHH Y4YeOHBIX M TO3HABATENbHBIX 3aj[ay, BBIOJHEHUU OHOIOTUYECKHX
9KCIIEPUMEHTOB;

CIIOCOOHOCThH OIpPENENsATh COOCTBEHHYIO MO3HMIIMIO IO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM >KU3HU U OOBACHSATH €€,

YMEHHE YYUThIBaTh B CBOUX JIEUCTBHUSIX HEOOXOIMMOCTh KOHCTPYKTHUBHOTO
B3aMMOJCHCTBUSL JIIOAEH C pa3HbIMU YOEKIACHHUSIMH, KYJIBTYPHBIMH IIEHHOCTSMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOIIECCE COBMECTHOIO BBINOIHEHUS YUYEOHBIX,
MO3HABATENbHBIX U HCCIEIOBATEIbCKUX 3a7ay, YBAXUTEJIBHOIO OTHOLIEHUS K MHEHUIO
OIIMOHEHTOB MPHU 00CYKIEHUU CIIOPHBIX BOMPOCOB OMOIOTMYECKOTO COACPIKAHUS;

TOTOBHOCTb K TYMaHUTAPHOUN U BOJIOHTEPCKOM AESTEIBHOCTH;

2) maTpuoOTHYECKOr0 BOCIIMTAHMS

c(OpPMUPOBAHHOCTh POCCHIMCKOM TPaKJAHCKOH WIACHTUYHOCTH, NATPUOTU3MA,
YBa)XEHHsI K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH nepes, PonnHoi, ropiocTu 3a cBoi
Kpai, cBOr0 PoauHy, CBOM SI3BIK M KYyJBTYpPY, IIPOILLJIOE U HACTOAIIEE MHOTOHAIIMOHAJIBHOTO
Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHUWE K IMPUPOAHOMY HACJIEIUI0 W MaAMSITHUKAM HPUPOAbL,
nocTrxeHussM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHICKUMX Y4YEHBIX B CTAHOBJICHHE M pa3BUTHE
OMOJIOrMM, MOHUMAaHUSl 3HAUYE€HUS OHMOJOTMM B TO3HAHMM 3aKOHOB MPUPOJbI, B KU3HU
YeJIoBEeKa U COBPEMEHHOTO OOIIECTBa;

uaelHas yOeXIAEHHOCTb, TOTOBHOCTb K CIyXeHHI0O M 3amuTe OTteuecTsa,
OTBETCTBEHHOCTb 32 €r0 Cyan0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHUE IYXOBHBIX LIEHHOCTEN POCCUKCKOTO HAPOJa;

C(bOpMHpOBaHHOCTL HPaBCTBCHHOI'O CO3HAHUS, OTHUICCKOI'O IIOBCACHMU,



CIIOCOOHOCTh  OIICHMBAaTh CHUTyallMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUs,
OPUEHTHUPYSICh HA MOPAJIbBHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHME JINYHOTO BKJIAJIa B MOCTPOCHUE YCTOMUUBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POAUTENSAM, CO3JAaHHI0 CEMBU Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS UEHHOCTEW CEMEWHOM KM3HM B COOTBETCTBUU C TPAAHMIUSIMHU
HapoaoB Poccuu;

4) 3cTeTHYE€CKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIICHHUE K MUPY, BKJIIOUasl SCTETHKY ObITa, HAyYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHUIA,

MOHUMaHWE SMOLIMOHAIBLHOTO BO3AEHCTBUS JKUBOM IPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXXEHUIO B Pa3HBIX BUAAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH
KayeCTBa TBOPUYECKOM JIMYHOCTH;

S) ¢usnuyeckoro BocnUTAHHA, (GOPMHUPOBAHHMA KYJBTYPbI 31A0pPOBbS U
IMOLMOHAJIBHOIO 0JIATOIOJIYYHS:

NOHMMAaHWE M pealu3alus 3J0pOBOro M 0e30macHoro obpasza XKu3HU (340pPOBOE
MUTaHue, COOMIOICHNE TUTUEHNYECKUX MTPaBUII U HOPM, COATaHCHPOBAHHBIN PEKUM 3aHATUN
U OTHbIXa, peryinspHas Qu3nyeckas aKTUBHOCTH), OEpeKHOTo, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOIICHUSI K COOCTBEHHOMY (PM3UYECKOMY M IICHXUYECKOMY 37I0POBBIO;

MOHUMAHUE IIEHHOCTH TpaBUJ WHIWBHUIYAJIbHOTO W KOJIJIEKTUBHOTO 0O€30MacHOTo
MOBEACHUS B CUTyallUsAX, YTPOKAIOIIMNX 3I0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHE TOCCACTBUN M HETIPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aTKOTOJIS,
HApKOTHKOB, KyPEHHUS);

6) TPy10BOI0 BOCIIUTAHUS

TOTOBHOCTH K TPY/y, OCO3HaHUE IIEHHOCTH MacTEepPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AKTUBHOW  JICSITEIbHOCTHM TEXHOJIOTMYECKOW U  COIMAIIbHOM
HaNpaBJIEHHOCTH, CHOCOOHOCTh MHUIIUUPOBATh, IUIAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHSATh
TAKYIO JIESTEIBbHOCTD;

WHTEpEC K pa3aInvHbIM c(hepaM mpodecCuoHaATbHON NESITEIbHOCTH, yMEHUE COBEPILIATh
OCO3HaHHBIA BBIOOp Oymyledl Nnpogeccuu U peann30BbIBaTh COOCTBEHHBIE >KU3HEHHbIE
TLJIaHbI;

TOTOBHOCTD U CIIOCOOHOCTH K 00pa30BaHUIO M CaM000pa30BaHUIO Ha MPOTSHIKEHUH BCE

JKU3HU,



7) 3K0JIOTM4€eCKOr0 BOCIIUTAHMS:

9KOJIOTUYECKU 1eJIeCO00pa3HOe OTHOILIEHUE K MPHUPOJE KaK HMCTOYHUKY >KU3HH Ha
3emiie, OCHOBE €€ CylIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS SKOJIOTHUECKON KYJIBTYphI: MPUOOPETEHUE OMBITA TJIAHUPOBAHUS
MOCTYIKOB M OLICHKU UX BO3MOXKHBIX MOCTEACTBUN JIsl OKPYKAIOIIEH Cpebl;

OCO3HaHHE M0OATBLHOTO XapaKTepa HKOJIOTHYECKUX MPOOIeM U IMMyTel UX PellIeHHUs;

CIIOCOOHOCTh HCTONB30BaTh MPUOOpPETacMble TPH W3YYCHHH OWOJIOTUM 3HAHUS U
YMEHHS TPU PEUIeHUH MpoOiIeM, CBA3aHHBIX C PAIlMOHAIBHBIM IPUPOAOINOIHE30BAHUEM
(cobumrofieHue paBuIT TTOBEACHUS B TIPUPO/IE, HAMTPABIICHHBIX Ha COXpaHEHHE PAaBHOBECHUS B
AKOCHUCTEMaX, OXpaHy BUOB, IKOCUCTEM, OUOChepHI);

AKTUBHOE HENPUATUE ACHCTBUN, TPUHOCALIMX BPEll OKPY’KAIOIIEH MPUPOIHOM Ccpele,
yMEHHUe MIPOTHO3UPOBATH HeOJIaronpusTHHIC HKOJIOTUYECKHUE MOCJIEACTBUS
NpEeANPUHUMAEMBIX JEHCTBUI U NPEIOTBPAILIATh UX;

HaJU4YUe Pa3BUTOTO IKOJOTUUYECKOTO MBIIIJICHUS, DKOJIOTHYECKON KYJIBTYpPbI, OIbITa
NEATEIbHOCTH JKOJIOTMYECKOM HAlpaBI€HHOCTH, YMEHHUS PYKOBOJACTBOBAaTbCS HMH B
[03HABATEJIbHOM, KOMMYHHUKAaTUBHOM M COLMAJIBHOM IPAKTUKE, TOTOBHOCTU K yYacCTHUIO B
MIPaKTUYECKON JEATEIbHOCTH FKOJIOTMUECKOM HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUA:

c(hopMUPOBAaHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HayKM W OONIECTBEHHOW MPAKTHKH, OCHOBAaHHOTO Ha JHUajore KylbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

COBEpIICHCTBOBAHUE S3BIKOBOM W  YMTATEJIbCKOW  KYJIBTYpbl KaK CpEICTBa
B3aMMOJICVCTBUS MEXK]Ty JIFOIbMU U MIO3HAHUS MUPA;

NOHUMaHHE creuu(PUKu OMOJIOTUU KaK HAyKH, OCO3HAHMS €€ posid B (OPMUPOBAHUU
pallMOHAILHOTO HAy4YHOTO MBIIUICHUS, CO3JaHUM IEJIOCTHOTO TPEJICTaBICHUS 00
OKpy)XarolieM MHUpe KaK O €IMHCTBE MPUPOJbI, uejoBeKa W 00IlecTBa, B IMO3HAHUU
MIPUPOIHBIX 3aKOHOMEPHOCTEHN U pelIeHUH MPOOIeM COXpaHEHUS! IPUPOTHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHOJIOTMM [IJI1 COBPEMEHHOM IMBWJIM3ALIUU:
oOecriedeHusi HOBOTO YPOBHS pa3BUTHUsI MEAMIMHBI, CO3JaHHE MEPCIEKTHUBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX pelliaTh PeCypPCHBIC TPOOIEMbI pa3BUTHS YEIOBEUECTBA, TOMCKA

HYTCﬁ BbIXOJa M3 IJIOOAJIBHBIX JKOJIOTHYECKUX HpO6J'I€M u oOecreuyeHus nepexoaa K



YCTOMYUBOMY Ppa3BUTHIO, PAIMOHAIBLHOMY HCIIOJIB30BAaHUIO TPUPOIHBIX PECYpPCOB H
(hOpMUPOBAHUIO HOBBIX CTAHJIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOMYYEHUM OMOJIOTMYECKUX 3HAHUM B UENSAX MOBBIIICHUS
oOmmieil  KynbTypbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOM  4YacTu
(YHKIIMOHAJILHOM IPaMOTHOCTH 00yYaromuxcs, GopMUpyeMoil pu U3yuyeHnn OMOIOTUH;

NOHMMAaHHE CYLIHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCTIONB30BaTh IMOTy4YaeMble 3HAHUS IS aHadu3a U OOBSCHEHUS SIBICHUUN
OKPY>KaroIIero MUpa M MPOUCXOIANIMX B HEM M3MEHEHUH, yMEHUE JelaTh 000CHOBaHHBIC
3aKJIFOUYEHUs] HA OCHOBE HAy4YHBIX (DAaKTOB M HMMEIOIIMXCS JAHHBIX C IENbI0 TOTyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OMOJOTHYECKHUE 3HAHMS NIl PEIIeHUs
po0sieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HaHME LIEHHOCTU HAy4YHOU JESITEIbHOCTH, TOTOBHOCTh OCYILIECTBIIATH IPOEKTHYIO
Y UCCIIEZIOBATENIbCKYIO ACSATEIbHOCTh MHIMBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HEMpPEphIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJYUYEHHUIO HOBBIX 3HAHWUW IO OMOJOTUU B COOTBETCTBUU C >KU3HCHHBIMU
MOTPEOHOCTIMHU.

METAINIPEJIMETHBIE PE3YJIBTATHI

MertanpeamMeTHble pe3yabTaThl OCBOEHUS yueOHOro npeamera «bruoaorusy BKIOUaoT:
3HaYMMbIe ISl (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOUIUXCA MEXKIUCIUILUIMHAPHBIC
(MexXTpenMeTHBIC) OOIIeHAYYHBIC MMOHATHS, OTPAXKAIOIINUE 1IEIOCTHOCTh HAYYHOU KapTUHBI
MUpa U crienuGUKy METOIOB TO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEPTUS, SIBICHHE, TIPOIECC, CHCTEMA, HAyUHBIN (DAKT, MPUHIIKII, THITIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHus, HCCIEe0BaHUE, HaOMIOACHUE, H3MEPEHHE, DSKCIEPUMEHT U JPYTHUX),
YHUBEpCAJIbHbIC YUCOHBIC NeUCTBUS (TO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISITUBHbIC),
oOecrieunBatonie (GopMUpOBaHHE (PYHKIIMOHAJIBLHOM TPAaMOTHOCTH W COIMAIbHOU
KOMITETCHIIUA OOyYaloIIUXCs, CIOCOOHOCTh OOYyYaromIMXCsl HWCHOJB30BaTh OCBOCHHBIC
MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC YUEOHbIC IEHCTBUS B
MO3HABATEJILHON U COIMATILHON MPaKTUKE.

MertanpeaMeTHble pe3ylbTaThl OCBOCHUS TPOrpaMMbl CPEAHETO 001ero oopa3oBaHus
JOJDKHBI OTPAXkKaTh:

OBJ'laIIeHI/le YHUBEpPCAJIBbHBIMUA y‘leﬁHblMI/l MMo3HaBaTeJIbHBIMH HEﬁCTBHHMH:



1) 6a3oBble JIOTHYECKHE TeHCTBHSI:

CaMOCTOSITENIbHO (HOPMYITMPOBATh M AKTyaJIM3UpPOBaTh MPOOIEMy, pacCMaTpUBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOEHUM 3HAHUN NPHUEMBI JOTMYECKOIO MBILUIEHUS (aHaIu3a,
CHHTE3a, CpaBHEHMS, KjiaccU(pUKAIUU, 000OIIEHUs), PACKPBIBATh CMBICT OHMOJIOTHYECKHUX
NOHATHM (BBIACNATh MX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATH CBSI3M C JAPYTUMHU
TIOHATUSIMHU );

OTpeeNIATh e JeATENbHOCTH, 3aJaBasi mapaMeTpbl U KPUTEPUHU UX JOCTHXKECHUS,
COOTHOCHUTB PE3YJIbTAThl AESITEIBHOCTH C MIOCTABJIEHHBIMU LIETSMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHATHUS NIl OObSICHEHUS (DAKTOB M SIBICHHUM KUBOM
IPUPO/IBI;

CTPOUTH JIOTMYECKUE PACCYKJEHUSl (MHIYKTUBHBIC, J€AYKTUBHbBIE, MO aHAJIOTHH),
BBIABISITH  3aKOHOMEPDHOCTM M IIPOTUBOPEYMS B pPacCMarpUBAaE€MbIX  SIBICHUSX,
(opMyIMpPOBaTh BHIBOABI U 3aKJIIOUEHHUS;

IPUMEHSITh CXeMHO-MOJIEJIbHBIE CPEJICTBA sl MPEICTABICHUS CYLIECTBEHHBIX CBS3EH
Y OTHOILIEHUH B N3y4aeMBbIX OMOJIOTHYECKUX 00BEKTaX, a TAK)KE MPOTHUBOPEUHI pa3HOTO poJa,
BBISIBJICHHBIX B PA3JIMYHBIX MTHPOPMAITMOHHBIX HCTOUHUKAX;

pa3palaTbiBaTh IUIaH pEIIEHUS NpoOiIeMbl C Yy4ETOM aHajdu3a HMMEIOIIUXCS
MaTepUalibHbIX U HEMaTepHaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIHHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJbTATOB IIEIISIM,
OLICHMBATh PUCKHU MOCIIEJCTBUMN ACSITEIbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHITH PAa0OTy B YCJIOBUSX PEATbHOTO, BUPTYaJbHOTO U
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBILUICHHUE NPU PEIIEHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbI€e HCCIEI0BATEIbCKHE AeiiCTBHA:

BJIa/IeTh HaBBIKAMHM y4e€OHO-HMCCJIEIOBATENIbCKOM U IMPOEKTHOW JIeATEeIbHOCTH,
HaBBIKAMM pPa3pelIeHust MpoOieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATEIbHOMY
MOMCKY METOAOB pEUICHUS] MNPaKTUYECKUX 3aJad, NPUMEHEHHUIO pa3jIu4HbIX METO/I0B
MO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIE BUJbI ACSITEILHOCTH IO IMOJYYEHHIO HOBOIO 3HAHMS, €ro
MHTEPIPETAIUH, TPE0OPA30BAHUIO U IPUMEHEHUIO B YYEOHBIX CUTYaIIUsIX, B TOM YHUCIIE NPU

CO3JaHHNH y‘-Ie6HBIX " COIIUAJIBHBIX IMPOCKTOB,



dbopMHupoBaTh HAyYHBIA THUIl MBIIUICHUS, BIaJA€Th HAyYHOM TEPMUHOJIOTHEH,
KITIOYEBBIMU MTOHSATUSMU U METOIAMH;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1a4M B 00Pa30BaTEIbHON JIEATEIHHOCTH H
KU3HEHHBIX CUTYaIIHSIX;

BBISIBJISITH ITPUUMHHO-CIICCTBEHHBIE CBSI3W M aKTyaJU3UpOBATh 3aJady, BbIABUTATH
rUnoTe3y e€ pelleHus, HaXOJUTh ApryMEHTHI ISl JOKa3aTeNbCTBA CBOUX YTBEPKICHHIA,
3a/1aBaTh ApPaMETPhl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TMOJYYEHHBIE B XOJ€ peUIeHUS 3aJa4dl Pe3yJbTarTbl, KPUTUYECKU
OLICHMBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHHUE B HOBBIX yCIIOBUSX;

J1aBaTh OLEHKY HOBBIM CUTYallUsSM, OLICHUBATh MPUOOPETEHHBIN OIbIT;

OCYIIECTBIIATH 1IeJICHANPaBIEHHBIM TOUCK MEePEeHOca CPENICTB U CIIOCOOOB IEHUCTBUS B
poQeCCUOHATIBHYIO CPEy;

yMETh TMEPEHOCUTh 3HAHWS B I[IO3HABATEIbHYID W TMPAKTHUECKYIO 00JacTH
KU3ZHEJEATENbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 001acTei;

BBIIBUTATh HOBBIC WJCH, MpEiaraTb OpUTHHAIBHBIC TOIXOJbI U PEIICHUS, CTABUTH
npoOJIeMBI U 33/1a41, JTOMYCKAOIINUe albTepHATUBHBIC PEILICHUS.

3) padora ¢ undgopmanueii:

OpPUEHTUPOBATHCS B PA3NIMYHBIX UICTOYHUKAX MH(pOpMaLuu (TeKCTe yueOHOro nocoous,
HAyYHO-TIOMYJIAPHOM  JUTepaType, OHOJOTHYECKUX  CJIOBApsAX U CIPABOYHHKAX,
KOMITBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHanu3upoBaTh MHMOPMALMIO PA3TMYHBIX
BUIOB © (QOpM TMpeACTaBICHUS, KPUTUYECKH OICHHBATh €€ JOCTOBEPHOCTh U
HENPOTUBOPEYNBOCTH;

(dbopMyIupoOBaTh 3aMpPOChl U MPUMEHATH Pa3IUYHbIE METOJbI MPU MOUCKE U OTOOpE
Ouonornuecko HHPopMaluK, HEOOXOTUMOM IS BBIMIOJHEHUS YICOHBIX 3a]1a4;

pUOOPETATH OMBIT UCITOJIB30BaHUS MH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHIA,
COBEPIIEHCTBOBAThH KYJBTYPY aKTUBHOIO UCIIOIb30BAHUS PA3IMUHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATEJIbHO BBIOMpAaTh ONTUMAJIBHYIO (OpPMY MPEACTABICHHUSI OHOIOTHYECKON
nHpopmaruu (cxembl, TpaduKu, TUarpaMMbl, TAOIHIIBI, PUCYHKH U JPYTOe);

UCIIOJIH30BaTh HAy4HBIM SI3BIK B KAa4e€CTBE CPEACTBa Mpu padboTe ¢ OMOIOrHYecKoi

HH(i)OpMaHHeﬁI IIPUMCHATH XUMHUYCCKUC, (1)I/ISI/ILIGCKI/IG 1 MaTCMaTH4YCCKUC 3HAKH 1 CUMBOIJIBI,



dbopmyinbl, abOpeBUaTypy, HOMEHKIIATYpy, HCIIOJIB30BaTh M MPeoOpa3OBBIBATH 3HAKOBO-
CUMBOJIIMYECKHUE CPENICTBA HATVISAHOCTH;

BJIQJICTh HAaBBIKAMH paCIO3HaBaHUS W 3amUThl WHGOpManuu, WHEHOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBiajgeHne yHUBEPCAJIbHBIMM KOMMYHUKATUBHBIMM 1€ICTBUAMM:

1) o0menue:

OCYIIECTBIISATh KOMMYHUKAIMM BO BCceX cdepax >KU3HU, aKTHBHO YYacTBOBaTh B
JMaore Wiv JUCKYCCHM IO CYIECTBY OOCYXJaeMOoW TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI,
BBICKA3bIBaTh CYXXICHHUS OTHOCHUTEIHHO BBIMIOJIHGHUS TPEIaraeMoi 3ajay, yYUTHIBATH
WHTEPECHI U COTNIACOBAHHOCTh IMO3MIIMHA JIPYTHX YYaCTHUKOB JINAJIOTA WJIH TUCKYCCHH);

pacro3HaBaTh HeBepOajbHbIE CpPEACTBA OOIIEHUS, TOHUMATh 3HAYEHHE COIUATbHBIX
3HAKOB, TIPEANOCHUIOK BO3HUKHOBCHHMS KOH(DJIMKTHBIX CHUTyalldd, YMETh CMAr4arb
KOH(DITUKTHI U BECTH MEPETOBOPHI;

BJIQJICTh PA3JIUYHBIMU CIIOCOOAMU OOIIECHUS U B3aUMOJICUCTBHSI, IOHUMATh HAMEPEHUS
JOPYTUX JIIOAEH, MPOSBIATH YBOKUTEIHLHOE OTHOILIEHHWE K COOECEIHUKY U B KOPPEKTHOMU
dbopme hopMyTUpOBaTH CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHasl eI TeJIbHOCTb:

MOHUMATh U HCTIOJIb30BATh MPEUMYIIIECTBA KOMAaHHOW U HHAUBHUAYaIbHON paObOTHI IpU
pelieHnd  OMOJOTHYECKON TMpoOJIeMbl, OOOCHOBBIBATH HEOOXOAMMOCTh NPUMEHEHHS
rpynmnoBbIX (GOpM B3aUMOACHCTBUS MPHU PEIICHUN YUeOHOM 3a1a4u;

BEIOMpATh TEMAaTUKy U METOJIBI COBMECTHBIX JICUCTBHIA C YIETOM OOIIUX WHTEPECOB U
BO3MOYKHOCTEH KaXK/I0TO YieHA KOJUICKTHBA,

NPUHUMATH 1IEJTM COBMECTHOW JCSATEIIBHOCTH, OPTaHW30BBIBATH W KOOPIWHHUPOBATH
NENCTBUS MO €€ MOCTHXKEHHUIO: COCTABIIATH IUIaH JIEUCTBUM, paclpenessTh POiIu C y4ETOM
MHEHUH y4aCTHUKOB, 0OCYkIaTh PE3YyJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KA4eCTBO CBOETO BKJAJa W KAXKJIOTO YYaCTHHUKA KOMAHIbI B OOIIWN
pe3yabTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npeJyiaraTh HOBbIC TIPOEKTHI, OIICHUBATh WUJICU C ITO3UIIMHA HOBU3HBI, OPUTHHAIILHOCTH,

HpaKTquCKOﬁ 3HAYUMOCTH,



OCYIIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IOBEACHHE B PA3JIMYHBIX CHUTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIUATUBHBIM.

OBiageHNe YyHUBEPCAJbHBIMH PeryJsiITUBHBIMH 1eCTBHAMM:

1) camoopranu3anms:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JJIs BBISIBICHUS MPOOJIEM M MX pEIIEHUs B
KU3HEHHBIX U YUYEOHBIX CUTyalMsIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU IIE€JIEBbIE M CMBICIOBBIE YCTAaHOBKH B
CBOMX JEHCTBUAX M IMOCTYNKax 0 OTHOIICHHUIO K XXUBOW NPUPOAE, CBOEMY 370POBBIO U
3I0POBBIO OKPYKAIOIIHUX;

CaMOCTOATEIbHO OCYILECTBRIAThH O3HABATEIbHYIO I€ATEIbHOCTbD, BBISBISATH MPOOJIEMBI,
CTaBUTb U (POPMYIUpPOBaTh COOCTBEHHbIE 3aJauyd B 0Opa30BaTENIbHOW AEATEIBHOCTH U
KU3HEHHBIX CUTYaIIUSIX;

CaMOCTOSITEJIbHO COCTaBJATh IUIAH pEIIeHUsT NpoOJaeMbl C Y4YETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOYTECHUN;

JlaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKi y4eOHOro peIMeTa Ha OCHOBE JIMYHBIX MIPEIIOUYTECHUN;

JieNlaTh OCO3HAHHBIA BBIOOp, ApryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a
pelIeHuE;

OLICHMBATh MPUOOPETEHHBIHN OIIBIT;

CHOCcOOCTBOBaTh (POPMHUPOBAHUIO M MPOSIBICHUIO IIUPOKOM 3SPYIUIMH B pPa3HbIX
o0nacTax 3HaHUMN, TOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTeIbHBINA U KyJIBTYPHBINH YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JI€ITEIbHOCTD, OLIECHUBATh
COOTBETCTBUE PE3YIBTATOB LIEIISIM;

BJIa/IeTh HAaBbIKAMHU I[103HABATEIbHOW pe(ieKcCuu Kak OCO3HAHMSI COBEPIIAEMBIX
JNEUCTBUI WM MBICIUTEIBHBIX IPOLECCOB, MX PE3yJbTaTOB M OCHOBAaHUM, MCIIOJIB30BATH
npu€Mbl pedIeKCHuu s OLEHKU CUTYallud, BBIOOpa BEPHOTO PELICHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUIEHUS M0 UX CHUXKEHUIO;

IIPUHUMATh MOTHUBBI U apTyMEHTHI IPYTUX [IPU aHAJIU3€E PE3YJIbTATOB JEATEIBHOCTH;

3) npuHsATHE CedsT M APYTIUX:

OPUHUMATh ce0sl, TOHUMAasi CBOU HEJIOCTATKU U JTIOCTOUHCTBA,

IIPUHUMATh MOTUBBI M apTyMEHTHI IPYTHUX IIPU aHAJIU3€ PE3YJIBTATOB NESITEIBHOCTH;



IPU3HABATH CBOE MPABO U IIPABO APYIHX Ha OLIMOKH;

Pa3BHUBATh CIIOCOOHOCTH ITOHUMATh MUP C ITO3UIHUH APYTOro 4C€JIOBCKaA.

HPEJMETHBIE PE3YJIBTATHI

[IpenmeTnble pesynpratel ocBoeHus nporpammsl COO mo Ouonoruu Ha 6a3zoBOM
YPOBHE BKJIIOUAIOT cnernuduueckue st yueOHoro npenmMera «buonaorusy HaydHbIE 3HAHUS,
YMEHHUS U CHOCOObI IEHCTBUI MO0 OCBOEHUIO, HHTEPIPETALMH U MTPeoOpa30BaHUIO 3HAHUIM,
BU/JIbI I€ATEIBHOCTH MO IMOJyYEHUIO HOBOTO 3HAHUS U NMPUMEHEHUIO 3HAHUM B Pa3IMYHBIX
y4eOHBIX CUTyalUsX, @ TAK)KE B PEAJIbHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C OMOIOTHEN.
B mporpamme npeaMeTHbie pe3ylbTaThl PEACTaBIEHbI [0 roiaM 00yUYeHHU .

[TpenMeTrHble pe3ynbTaThl OCBOeHUs ydyeOHoro mpenmera «buonorus» ¢ 10 knacce
JOJDKHBI OTpaXKarh:

c(hOpMHPOBAaHHOCTh 3HAHUN O MECTE M POJIM OMOJIOTMHU B CUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHMM COBPEMEHHOIN €CTECTBEHHO-HAyUYHOW KapTHHBI MUPA
Y HAy4HOTO MHPOBO33PEHHUS, O BKJIAJE POCCUHCKHUX M 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHEe OMOJIOTHH, (PYHKIIMOHAJIBHOM I'PaMOTHOCTU YeJIOBEKa I PEIICHUs KU3HEHHBIX
3azay;

yYMEHHE pacKphIBaTh COJAEp)KaHHWE OMOJIOrMYECKUX TEPMUHOB M TOHSATHI: KU3Hb,
KJIeTKa, OpraHu3M, MeTaboiau3M (0OMEH BELIECTB M IpPEBpAIlEHUE HEPruu), TOMEeocTas
(camoperynsiuusi), ypOBHEBas OpraHu3alMsl >KUBBIX CHCTEM, CaMOBOCIPOHU3BE/ICHUE
(penpomyKius), HacJIeACTBEHHOCTb, U3MEHUYUBOCTh, POCT U PAa3BUTHE;

YMEHHE W3JIaraTh OMOJIOTUYECKUE TeOpHH (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAS,
LEHTpalbHasl JorMa MOJIEKYJSIpHOI Omosnorun), 3akonsl (I. Mengens, T. Moprana, H. U.
Basunosa) u yueHus (0 ueHTpax MHOroo0pasus U pOUCX0KIEHUS KyIbTypHbIX pacTeHuid H.
W. BaBunosa), onpeneisTb FPaHULbl UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHUE BJIaJIETh METOIaM{ HayYHOTO MO3HAHHUS B OMOJIOTUU: HAOIIOIEHUE U OTIHCAaHUE
KUBBIX CHUCTEM, MPOLECCOB MW SBJICHUI, OpraHu3alnus U MpPOBEIECHHUE OMOJOTHYECKOTO
9KCIIEPUMEHTA, BBIIBUKEHHE T'MIIOTE3bl, BBIBICHHE 3aBUCUMOCTH MEXIY HCCIEIyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHUE MOIYYEHHBIX PE3YJbTaToOB, UCIOIb30BAHHBIX HAYYHBIX OHSTHMH,

TeopI/Iﬁ 1 3aKOHOB, YMCHHUC JCJIaTb BBIBOJAbI HA OCHOBAHHHU ITOJIYUCHHBIX PC3YJIbLTATOB,



yYMEHHE BBIJICTISATH CYIIECTBEHHBIC IPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT,
OJTHOKJICTOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHa
BEIICCTB M TMPEBpAIICHHUS JHEPrUM B KIETKe, (OTOCHHTE3a, IUIACTHYECKOTO U
OHEPreTUYECKOro OOMEeHa, XeMOCHHTEe3a, MUTO3a, MEH03a, OTUIOIOTBOPEHUSI, PAa3MHOKECHUS,
MHMBHIyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTCHE3);

yMEHHE MPUMEHSATH MOTy4YeHHbIE 3HAHUS JIsl 00BICHEHHUS OMOJIOTMYECKHUX MPOIIECCOB
W SBIICHUHW, JUISI TPUHATHS TPAKTHUECKUX PEIICHUH B IMOBCEIHEBHON >KH3HU C IEJBIO
obecricueHrsi 0€30MAaCHOCTH CBOETO 370POBbsi M 3JI0POBbS  OKPYKAIOIIMX JIFOJICH,
COOIONIEHUs HOPM TPaMOTHOTO TOBEACHUS B OKPYKAIOIIEH IPUPOTHON cpesie, TOHMMaHNe
HEOOXOUMOCTH HCIIOIB30BaHUS JOCTHXKCHUI COBPEMEHHON OMOIOTMH M OMOTEXHOJOTHMA
JUTSL PaliMOHAIBHOTO MPUPOIOTIONBE30BAHUS;

yMEHHE peIIaTh JJIEMEHTapHbIE TeHETHYECKHE 3a7auyd Ha MOHO- U JUTHOPHUIHOE
CKpeIllMBaHWE, CICIJICHHOE HacJeOBaHWE, COCTaBIATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUS JJIs MPEJCKa3aHus HACIEIOBaHUs TPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITTONHATE Ja0OpaTOpHbIE U TpaKTUYeCKue paboThl, COOMIONATh MpaBHiIa MPH
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYIOBAHUEM;

yMEHHE KPUTUYECKHU OIICHUBATh U MHTEPIPETUPOBATH HHPOPMAIIHIO OMOIOTHUECKOTO
coJiepKaHusl, BKIIIOYAIOIIYIO MICEBIOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX UCTOYHUKOB (CpeICTBa
MaccoBoM HMH(pOpMALMM, HAyYHO-TIOMYJSPHBIE MaTepualsibl), JTHYECKUE  ACTIEKTHI
COBPEMEHHBIX MCCIICIOBAHUM B OMOIOTHH, METUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO037]aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIIEHHUs, 0000IIas
OMOJIOTHYECKYI0 HMH(MOPMAITUI0O W3 HECKOJBKUX HMCTOYHHKOB, T'PAMOTHO HCIOJIb30BaTh
MOHATUWHBIN anmapar OHOJIOTHH.

[IpenMeTHble pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buomnorus» ¢ 11 knacce
JTOJIKHBI OTPaXKaTh:

c(hopMUPOBaHHOCTH 3HAHWUN O MECTE U POJIM OHMOJIOTHH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUH COBPEMEHHOU €CTECTBEHHO-HAYYHON KapTUHBI MUPA
W HAy4YHOTO MHUPOBO33PEHHUs, O BKJIAJIE POCCHMCKUX MU 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pasBuTHe OMOIOTHH, (PYHKIIMOHATBLHON TPaMOTHOCTH YEJOBEKa ISl PEIICHUS KU3HEHHBIX
3ajad4,

yMEHHE pPacCKphIBaTh COACP)KaHHE OHOJOTHYECKUX TEPMHHOB M TIOHSATHN: BHJI,

MOMYJSIIKS,, TE€HOMOHZ, DSBONIONMS, ABWKYIME CHIbl  ((aKTOphl)  HBOIIOIHH,



MPUCTIOCOOJIEHHOCTh OPTraHU3MOB, BUA000pa30BaHUe, YIKOJOTUUECKHE (PaKTOPHI, SKOCUCTEMA,
IPOAYLEHThl, KOHCYMEHTBI, PEAYLEHTbl, LENU MHTaHUS, OHKOJOTHYECKas MHUpPaMHJA,
ouoreoreHos, onocdepa;

yMEHHE u3Jlaratb Ouonorudeckue Tteopur (dBoirormoHHas teopus Y. [lapBuHa,
CUHTETHYECKAsi TEOPHSI IBOJIIOLMH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apofbiiieBoro cxoactaa K.
M. bapa, uepenoBaHus I1aBHBIX HarnpaBiieHUH U myTei sBomtonu A. H. CeBeprioBa, yueHus
o Ouochepe B. U. Bepnamckoro), onpenensiTh T'PAHUIBI UX MPUMEHUMOCTH K >KHUBBIM
cCUCTEMaM;

yMEHHE BIAJETh METOIAMU HAYYHOTO TIO3HAHUS B OMOJIOTHH: HAOIOJCHUE U OTIHCAHKE
JKUBBIX CHCTEM, IMPOIIECCOB M SIBJICHUM, OpraHu3alus W MPOBEACHUE OHOJIOTHYECKOTO
AKCIIEPUMEHTA, BBIJIBUKECHHE TUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIY HCCIEIyeMbIMU
BEeJTMYMHAMHU, OOBSICHEHHE MOJTYUYCHHBIX Pe3yJIbTaTOB, UCTIOJb30BAaHHBIX HAYYHBIX MOHSATHMH,
TEOPUil U 3aKOHOB, YMEHHE JI€JIaTh BHIBO/IbI HA OCHOBAHUHU IOJTYUYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIJICTSATh CYILIECTBEHHBIC MPHU3HAKU CTPOEHUS OUOJIOTUYECKUX OOBEKTOB:
BUJIOB, MOMYJISIUI, IPOIYIIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTE€OIIEHO30B U IKOCUCTEM,
OCOOCHHOCTH MPOLECCOB: HACJIEJICTBEHHON H3MEHYMBOCTH, €CTECTBEHHOro 0TOOpa,
BUI000pa30BaHUsl, MPUCIIOCOOTCHHOCTH OPTraHU3MOB, JIEHCTBUS PKOJIOTHUECKUX (aKTOPOB
Ha OpraHu3Mbl, MEPEHOCa BEIIECTB M MOTOKA AHEPTUM B IKOCHUCTEMaX, aHTPOMOTEHHBIX
W3MEHEHUN B DKOCHCTEMaX CBOEW MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOT€OXHMMHUYECKHUX
IIUKJIOB B Onocdepe;

yMEHHE MPUMEHSTH MOJyUYEHHbIE 3HAHUS JIsl 00BICHEHHUST OMOJIOTMYECKUX MPOIIECCOB
U SIBIICHUU, JJI1 MPUHATUSA MPAKTUYECKUX PEIICHUH B TMOBCEAHEBHOW >KM3HHU C UENbIO
oOecnieueHst 0E30MACHOCTH CBOETO 3JI0POBBbSI W 3JIOPOBBS  OKPY)KAIOIIUX JIFOICH,
coOIoIeHNs HOPM IPaMOTHOTO MOBEACHUS B OKpY’Kalollleld MPUPOJHON cpene, TOHUMaHue
HEO00XOIMMOCTH HCIOJIb30BaHUS TOCTUKEHUI COBPEMEHHON OMOJIOTUU ISl PALlMOHATIBHOTO
IPUPOIOTIOIH30BAHUS;

yYMEHHE pelllaTh AIeMEHTApHbIe OMOJIOTHYECKUE 3aa4H, COCTABIATh CXEMbI TIEPEHOCA
BEILIECTB U PHEPTUU B IKOCUCTEMAX (LIETIH MUTaHUs);

yYMEHHE BBINOIHSTH JJA0OPATOPHBIE U MIPAKTHYECKUE PadOThl, COOMIONATh MpaBUiia IPH
pabote ¢ yuyeOHbIM U J1abopaTOpHBIM 000PYI0BaHUEM;

yMEHHE KPUTUYECKH OIICHHBATh U MHTEPIPETUPOBATh MH(GOPMAIIUIO OMOIOTUYECKOTO

COACPIKaHMs1, BKIIFOYAIOIYHO IICCBAOHAYYHBIC 3HAHUSA U3 PA3JIMYHBIX UCTOYHUKOB (CpeﬂCTBa



MacCOBOW HWH(pOpMAIUU, HAYYHO-TIOMYJIIPHBIC MaTepuajbl), pacCMaTpuBaTh II00ATbHBIC
JKOJIOTHYECKHUE TPOOJIEeMBbl COBPEMEHHOCTH, (OPMHpPOBAThH I10 OTHOIIEHHWIO K HHUM
COOCTBEHHYIO MO3UIIHIO;

yMEHHE CO371aBaTh COOCTBEHHBIE NHCHbMEHHBIE W YCTHBIE COOOIIEHUS, 0000IIas
OMOJIOTHYECKYI0 WH(OpPMAIMIO W3 HECKOJBKHX WCTOYHUKOB, TPAMOTHO HCITOJIb30BaTh

MOHATUHHBIN anmnapar OUOJIOTHH.



TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HauMeHoOBaHME KosuvecTBO yacoB
o/ A31EII0B K TeM JJieKTpOHHbIE (HU(POBHIE)
pasa Beero KonTpoabHbIe IIpakTH4eckue 06PA30BATETBHBIC PECYPChI
n nporpamMmMbl padoTsbI padoThbI
bu6muoreka [IOK
1 buosorus xak Hayxa 1 0 https://m.edsoo.ru/7f41¢c292
9 JKuBbIe cucTeMBbI U HX 1 0 bubaunoreka [IOK
Opra”u3anus https://m.edsoo.ru/7f41c292
3 XUMHUYECKUM COCTaB U 8 0 bubaunoreka [IOK
CTPOCHUE KIIETKH https://m.edsoo.ru/7f41c292
4 KuzHenesarelbHOCTD 8 0 Bbubmuoreka [IOK
KJIETKU https://m.edsoo.ru/7f41c292
P
5 | wusnayarsioe 4 0 Bumiorexa LIOK
FHBILLY https://m.edso0.ru/7f41c292
pa3BUTHE OPTAaHN3MOB
H
| eememoen | o | momoss o
https://m.edso0.ru/7f41c292
OpraHu3MOB
7 Cenekiust OpraHu3MoOB. 3 0 bubmuorexa [IOK
OCHOBBI OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO 34 0
YACOB 110 ITPOI'PAMME
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11 KJIACC

ITPOI'PAMME

HaunmeHoBaHue KoanyecTBo yacoB
Ne A31EII0B U TeM duekTpoHHbIe (LM poOBbHIE)
wn | Pa3A Beero KonTpoJsbHubie IIpakTHyeckue 06PA30BATETLHBIE PECYPChI
NnporpaMmMbl padoThbI padoThbI
1 OBOIIOIMOHHAS 8 0 1 Bbubnuoreka [IOK
Ouonorus https://m.edsoo.ru/7f41cc74
B
S e —— g . ) bumorera LIOK
P https://m.edsoo.ru/7f41cc74
Ha 3emie
3 OOIE) raHZIfOMB;;I 6 0 1 bub6moreka [IOK
PyHarom https://m.edsoo.ru/7f4lcc74
cpena
Coob
4| oxorormicctue 10 ) 0 buGaorexa LIOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
5 PesepBHOE Bpems 2 0 0
OBIIEE
KOJIMYECTBO
YACOBIIO 34 2 3
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