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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mMporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
NOaX0/0B K (OPMHUPOBAHMIO COZepKaHus YydeOHoro mpenmera «buonorus» cocraBwIn:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKAHUS,
pe3ynbTaToB OOyueHUsi U TpeOOBAHUU K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0IMMX LENSIX M MPUHIHUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHETO
obmiero obpazoBanusi B Poccuiickoit denepanuu, a TakkKe MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAUYEHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
oOmiectBa. CorjaacHO Ha3BaHHBIM IMOJIOKEHHSIM, OIpe/IelIeHbl OCHOBHbIE (DYHKIIMU MPOTPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma mo O6uonoruu AaéT MpeACTaBICHHUE O IEeNsX, 00 o0mIeit cTpareruu 00yJeHus,
BOCIIUTAHUS M Pa3BUTUS OOydYalOIIMXCS CcpeAcTBaMU ydyeOHoro mnpeamera «buomnorusy,
onpezenseT o00sg3aTeIbHOE MPEIMETHOE COJIEp)KaHUEe, €ro CTPYKTYpY, pacIpeaelieHHe IIo
paszenaM U TeMaM, PEKOMEHJYEMYIO IOCJIE0BAaTEIbHOCTh M3yUeHUsl y4eOHOro marepuania c
y4ETOM MEXKIIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3CH, JJOTUKH 00pPa30BaTEIIBHOIO IMPOIIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIIXCs.

B mnporpamme mo OHOJOTHMM Tak)Ke YYUTHIBAIOTCS TPeOOBaHUA K IUIAHUPYEMBIM
JUYHOCTHBIM, METANPEJAMETHBIM M MPEIAMETHBIM pe3ylibTaTaM O0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-TTO3HABATEIBHOMN AEATEIbHOCTH/ydeOHBIX JeHCTBUI 00y4Yaromuxcs 1mo
OCBOEGHUIO COJIEpP KaHUs OMOIOTHYECKOr0 00pa30BaHUsI.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIii YpOBEHb) peann30BaH MPHUHIIHUII
NPEEMCTBEHHOCTH B HW3yYeHHHM Ouojoruw, Oiarojapss dYeMy B HEH MPOCMAaTpPHBAETCS
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMH  JIMYHOCTHU, OSKOJOTUYECKOTO  MBIIUICHHUS,
NPEJCTaBICHU O 3J0pOBOM 00pa3e XKU3HU U OEpeKHbIM OTHOILIEHHEM K OKpYXKaroulei
npupoaHoii cpene. IloaTomMy Hapsigy ¢ m3ydeHHEM OOMEOMOIOTHYECKUX TEOpHH, a TakKe
3HAHWHA O CTPOSHUH KHUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAONIUX B HUX
MPOLIECCOB B MporpaMMe MO OWONOTMM YAENEeHO BHUMAaHHE HCIOIb30BAHUIO MONYyYEHHBIX
3HaHWH B TOBCETHEBHOM XKU3HU AJIs PEIICHUs MPUKIAJAHBIX 33/1a4, B TOM YHCIe: TPOGUIaKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHHUS HKOJIOTUYECKHU 11€JIeCO00pa3HOro MOBEJACHUS B OKpY)Karolled MpUpPOIHON cpene,
aHaM3a BIMSHUS XO3AHCTBEHHOM [EATENHHOCTH YENOBEKAa Ha COCTOSHHE MPUPOTHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHHUMAHMS K MPUKIAJAHON HAMPaBIEHHOCTH Y4eOHOTO
npeamera «BHOTOTHS» MPOJUKTOBAHO HEOOXOIUMOCTHIO 00ECIeUeHHs YCIOBUN JUTSl PEIICHUS
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTHYECKOro 00pa3oBaHus, KOTOpask MpeAroiaraet
dbopMupoBaHUe Yy OOYYArOIIMUXCS CIOCOOHOCTH aJalTHPOBAThCS K H3MEHEHHSIM JUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aHUMaeT BakHoe MecTo. OHa
oOecnieunBaeT (QoOpMHUpOBaHUE y OOydYalOIIUXCS MPEICTABICHUNH O HAy4yHOM KapTHHE MHpa,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O )KUBOM MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHHW3allii U OHBOIIOLHU, CO3MaET YCIOBUSA JUIs: TO3HAHUSA 3aKOHOB JKUBOW MPUPOJIBL,
dbopmupoBaHus (YHKIIMOHATHLHOW TPaAaMOTHOCTH, HABBIKOB 37J0POBOrO M 0e30macHOro obpasa
KHU3HU, SKOJIOTUIECKOT'O MBIIIICHHS, IEHHOCTHOTO OTHOIIECHUS K )KHBOW MIPHUPOJIC U YEITOBEKY.

Bonbmoe 3HadeHwe OWOJNIOTHS WMEET TakKe JUIS PEIICHUS BOCHUTATENBHBIX H
pa3BUBAIOIIMX 33Ja4 CpeHero oouiero oopa3oBaHus, copanu3anuu odyyaromuxcs. M3yyenne



Oouosioruun obecrieunBaeT YCIIOBHSI TUTSt dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpAIM OUOJIOTMYECKUX 3HAHUU C TPEICTABJICHUSIMH W3 JAPYTrUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MMOJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY JUIS ONpENENICHUs MOJIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €TO COJIEPKAHUSA, TIPEACTABICHHOTO B IIPOrpaMmMe Mo OHOJIOTHH.

OT160p conepxkanust yueOHoOro npenmera «buosnorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMEHHS, 3HaYMMbIe ISl (hOpMUPOBaHMS OOLIEH KyJIbTYpPbI, OMpPEeIIfIoIne
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT d3JIEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AIMH OMOJIOTHYECKOT0 00pa30BaHMs.

CTpyKTypupOBaHHE COJepKaHWs y4yeOHOro MaTepuasia B TporpaMMe MO OHOIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHWHA 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alid MU 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTpYKType ydeOHoro npenmera «buomnorus» BbIJIEIEHBI CIENYIOLINE COJIEpPKaTeIbHbIE JTMHUU:
«buonorus kak Hayka. MeTosbl HAy4HOro No3HaHUs», «KieTka kak OMONIOruueckas CucTemMay,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOIBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny u3ydenuss yuyebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJAJCHHUE
00yJalOIMUMHUCSA 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMSI JJIsl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH O0OBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TTPOOIIEM.

Jocmuswcenue yenu usyuenusn yueonozo npeomema «buonocus» na 6azoeom ypoene
obecneuusaemcs peuienuem ciedyiouux 3a0ay:

— OCBOEHHE OOYYarOIIMMHCA CHCTEMbl 3HAHMA O OMOJOTHYECKHX TEOpUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSAX, THUIOTe3aX, MpaBHIaX, CIyXalluX OCHOBOM  AJid
dbopMHUpPOBaHUS TIPEJCTABICHUNH O €CTECTBEHHO-HAYYHOW KapTUHE MHpPaA, O METOJax
HAy4HOT'O MO3HAHUs, CTPOCHHH, MHOTOOOpa3uH U OCOOEHHOCTSIX KUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHU3alliM, BBIJAIOLIMXCSA OTKPBITHSIX U COBPEMEHHBIX MCCIEJOBAaHUSAX B
OMOoJIOTHH;

- (opmupoBanue y oOydaromIMXCs MMO3HABATEIIbHBIX, WHTEIUICKTYAIbHBIX M TBOPYECKUX
CIOCOOHOCTEHN B MPOIECCE aHAIM3a JAHHBIX O MyTSIX Pa3BUTHS B OMOJOTUM HAYYHBIX
B3IJISAJI0B, UAEH U MOJXO0J0B K U3YyYEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHu3aliu;

— CTaHOBIEHHE Yy oOOydJarommxcsi oOImell KymbTyphl, (PYHKIIMOHAIBHONH TPAaMOTHOCTH,
pa3BuUTHE YMEHHUN OOBICHATH W OIICHUBATh SIBJICHUS OKPYKAIOMIETO MHpa KUBOM
MIPUPOJIBI HA OCHOBAHWY 3HAHHUU M OMBITA, MOTYYECHHBIX MTPH U3YICHUH OUOJIOTHH;

- (¢dopMHpOBaHHE Y OOYYAIOIIMXCS YMEHUU WJUTIOCTPUPOBATH 3HAUEHHE OMOIOTUYECKUX
3HAaHUM B  MPAKTHUUYECKOW JIEATETbHOCTH  YENOBEKAa, pa3BUTUU  COBPEMEHHBIX
METUITMHCKUX TEXHOJIOTHI B arpoOHOTEXHOIOTHH;

— BOCIHTaHHE YOSXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >XHUBOW TPHUPO/IBI,
HEO0OXOUMOCTH OEpeKHOTO OTHOIIEHUS K HeHl, COOMIOJEHHS STUYECKHX HOPM IpH
MPOBEJICHIH OMOIOTUYECKUX UCCIIEeIOBAHU;



— OCO3HaHWE LIEHHOCTHU OMOJIOTMYECKUX 3HAHUU ISl TIOBBIIICHUS YPOBHS 3KOJIOTUYECKOM
KYJIBTYpPBI, Ul GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

- NIPUMEHEHHE NPUOOPETEHHBIX 3HAHUM M YMEHMH B IOBCEJAHEBHOM >KM3HU JJIS OLIEHKU
MOCNEACTBUM CBOEH JAEATETbHOCTH 1O OTHOLIEHUIO K OKpyXarouiei cpene,
COOCTBEHHOMY  3JIOPOBBIO, OOOCHOBaHHME | COONIOZCHUE Mep NPODHIAKTHKA
3a00JI€BaHUH.

B cucreme cpennero obmiero oopasoBanus «buonorusy, nydaemas Ha 6a30BOM ypOBHE,
ABJIACTCA O6513aTeJIBHBIM y‘-Ie6HBIM npeaMeToM, BXOJAAIIMM B COCTAaB HpeI[MeTHOfI OGJIaCTI/I
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHIY.

Jlis n3ydeHust OMoJioruy Ha 0a30BOM YPOBHE CPEIHEro 00IIero oOpa3oBaHUs OTBOIAMTCS
68 yacoB: B 10 knacce — 34 gaca (1 yac B Henento), B 11 kimacce — 34 gaca (1 yac B Henento).



COJEPKAHUE OBbYYEHUA
10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUM C OOILECTBEHHBIMU, TEXHUYECKUMU U APYTUMU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CTeTUKOM u mpaBoMm. Ponbp Ouonoruu B
(opMHpOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HAYK.

Metoap! Mo3HaHUA KUBOM MPUPOABI (HaOII0IeHUE, SKCIIEPUMEHT, ONMCaHNe, H3MEpEHHe,
KJaccuukanus, MOJASITHUPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

IToprpersr: Y. {apeun, I'. Mennens, H. K. Konpuos, [Ix. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOobl TO3HAHUS KUBOW IPUPOIBDY.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI:

[Tpaktueckass pabota Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOIOB MNpPHU HU3YUYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. /KuBble cuCTeMBbI M HX OPraHU3aI U,

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosioruu. OTIudne >KUBBIX
CUCTEM OT HEOPTaHUYECKOW MPUPO/IBIL.

CpolicTBa OumocucTteM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTe01eHOTUYECKHIA), OMOC(HEPHBIA.

JdeMoHcTpanum:

Tabmuipel u cxembl: «OCHOBHBIE TPHU3HAKU KHU3HU», «YPOBHU OpraHU3allMU KUBOU
TIPUPOIBI.

O6opynoBanue: moaens Mosiekyinl JJHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XUMUYECKUH ~ cOCTaB  KJIETKM.  XHMHUYECKHME  DJJIEMEHTBI:  MaKpOdIJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpalbHbIE BEIIECTBA.

OyHKIMK BOJABl M MUHEpaJIbHBIX BellecTB B kieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u ctpoeHune 0elIKOB. AMHHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKINN OETKOB.

®epMmeHThl — OHojoruyeckue karaiausaTopbl. CTpoeHue ¢epMeHTa: aKTHBHBIM ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. Otnnuus  (QEepMEHTOB  OT
HEOPraHMYECKUX KaTaJIu3aToOpPOB.

VYrneBoabl: MOHOCAXapH bl (TIII0K03a, pubo3a U J1e30KCHupr003a), AucaxapH sl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmal, TJIUKOTeH, IeJultoio3a). buomornueckue ¢(yHKIMU
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Goconunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue ¢pynkuuu nunuaoB. CpaBHEHUE YIIIEBOJIOB, OEIKOB M JUMHIOB Kak
MCTOYHUKOB DHEPIHH.



Hyxnennoseie kucinotel: JIHK u PHK. HykneoTubl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkunu JJHK. Crpoenne u ¢ynxumuun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[uronoruss — Hayka o kiuerke. Kiierounas teopus — nmpumep B3aUMOJCHCTBUS UACH U
¢bakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie Mpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekynbl JIHK kak reneTrnueckuii anmapar, CuCTeMa CHHTE3a Oelka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUSs
MPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhI KIETOK — KJICTOYHAS CTCHKA, TIMKOKAIMKC, WX (YHKITUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpannbie opraHonibl kietku: DI1C, anmapar ['omabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHJPHUH, TuIacTUibl. [IpoucxoxjaeHue MUTOXOHIPUN M IIIACTH.
Buner mactua. HememOpaHHbIe OpraHOWIBI KJIETKHA: PUOOCOMBI, KIICTOYHBIN IEHTP, [ICHTPHOJIH,
PECHUYKH, KIyTUKH. DYHKIIMY OPraHOMIO0B KIETKU. BritoueHusl.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«Pacnpenenenre XuMUYECKUX AJIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuer u cxembl: «llepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hyxkneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®y», «CTpoeHne 3yKapuoTUUeCKOM
KJIeTKn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMmuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIMpPENApaThl PACTHUTEIIbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaboparopHas pabora Ne 2. «M3yueHHe CTpOEHHS KJIETOK PACTCHHM, >XUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTb KJICTKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. ACCUMWISANMS (IJIaCTHUECKUH OOMEH) u
JUCCUMMIIALINSA (PHEpreTuyecKuii 0OMeH) — IBe CTOPOHBI €IMHOT0 Ipolecca Metabonusma. Poib
3aKOHOB COXPAaHEHUS BELECTB U SHEPTUU B TOHUMAaHUH MeTab0Iu3Ma.

Tunbl oOMeHa BeriecTB: aBTOTpPOoHBIH U rereporpodHblif. Ponb depmenToB B 0OMeHe
BEIIECTB U MPEBPAIIEHUH YHEPTHH B KIIETKE.



®dotocunre3. CBeroBas W TemMHOBas (a3el (orocuHTe3a. Peakmuu ¢otocunTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycrnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocHHTe3. XEeMOCHHTE3UpYIoIIue OakTepuu. 3HAUeHHE XEMOCHHTe3a JUIsl KU3HU Ha
3emuie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBICICHHE U
AKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTalbl YJHEPreTHueckoro oomena. I mukonus. bpoxxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIeTOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peakumu wmarpuuHoro cuHrte3a. leHernyeckas wunpopmamms u JHK. Peammzanums
TreHEeTHYeCKOi MHpopMau B KieTke. ['eHeTHUecKuit Ko M ero cBoWcTBa. TpaHCKpUIIUA —
MatpuuHbli cuate3 PHK. Tpancnsius — 6uocunTes Oenka. Drtarnbl TpaHcasanuu. Koauposanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Hexnerounsle ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTus BupycoB (. W.
WBanoBckuii). OCOOEHHOCTH CTPOCHUS M KU3HCHHOTO IUKJIA BUPYCOB. bakTeprnodaru. bonesnu
pacTeHUl, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIE BUpYycaMu. Bupyc uMMyHOAepUIINTAa YeTOBEKA

(BUY) — Bo30oymutens CIIMJla. OOpaTHas TpaHCKpHUNLHMs, peBepTaza W HHTErpasa.
[IpodunakTrka pacripocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUM.
JdemoHcTpaumMu:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmuubt u  cxembl: «Tumbl  nuranus», «Mertabonusm»,  «MUTOXOHAPUSY,
«OHepreTuueckuii oomMen», «Xnopormnacry, «Porocunrtes», «Crpoenue IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUE TeHa», «CuHre3 Oenka», «l'eHeTnuueckuili  Kom», «Bupycs»,
«bakrepnodarn», «Crtpoenue u ku3HeHHbIH nuka Bupyca CIIW/la, OGaxtepuodaray,
«Pemmukanms JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
6enka», «CTpoeHue KIeTKn», Mojieib cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1uki, MiaM KU3HEHHBIH MK kineTku. WuTepdasza u muros. I[Iporeccsl,
nporekaromue B uHTepdasze. Permmumkanus — peakuus marpuunoro cunteza JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuOTHUIl. JMIUIOMTHBIM U TarIOWIHBIM XPOMOCOMHBIE
HaOopel. XpoMaTuapl. LluTomoruueckne OCHOBBI Pa3MHOXKEHHMSI M MHIAMBUAYAJILHOTO Pa3BUTHUSA
OpraHU3MOB.

lenenne xnetkn — muto3. Crangum muto3a. Ilpoiecchl, MpouCXOnslINe Ha pa3HbIX
CcTaIusgIX MUTO3a. Bromorndeckuii CMBICII MHTO3a.

[Tporpammupyemasi rudesb KJIETKH — allonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MojioBoe. Buapl  Oecrnonoro
pPasMHOXKEHUs: JeJICHHE HaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHueE,
BETE€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHW3MOB, €r0 3HAYEHHE IS
CEJIEKLIAH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECroI0ro.

Meiio3. Cragun Mmeiiosza. IIponeccsl, npoucxozpsmue Ha craauax Mmeiioza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyecknii cMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Yy KUBOTHBIX. [1osi0BBIE *Kene3bl:
CEeMEHHUKU M sUYHUKH. OOpa3zoBaHUE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo3oui,



SUIEKIIETKa) — CIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHHUS SHIEKICTOK W
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.

NuauBuayanbHoe pa3BuTHE (OHTOTEHE3). OMOpHOHAIBHOE pPa3BUTHE (IMOPHOTEHE3).
Oranbl 3MOPUOHAIBHOTO PAa3BUTHs Yy IO3BOHOYHBIX JKMBOTHBIX: ApPOOJIEHUE, TracTpyisiLus,
opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOIO Pa3BUTH: IPAMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHue cpeipl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, COCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [BETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTalUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBI Pa3MHOKEHUSI OPraHU3MOBY, «/IBOIHOE OIIIOOTBOPEHHUE Y
LIBETKOBBIX PACTEeHUN», «BereraTuBHOE pa3MHOXXEHUE pacTeHUi», «JleleHne KIETKU
Oaxrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHue XpOoMOCOMBI», «KileTOUHBINH LUK,
«Permmukanus THK», «Muto3», «Meios», «lIpsamoe u HenpsiMoe pa3Butue», «l'amerorenes y
MJIEKONIUTAIOLIUX U YeNoBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MHUKPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIET0»,
«linexnerka Miekonurawpomero», «KapuoknHe3 B KiIE€TKax KOpellKa JyKa», MarHUTHas
MoJieNb-anmInKanms «/lenenue kinetkuy, moaens JJHK, Moxens Mmetada3zHol XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabnroneHne MuTO3a B KJIETKAaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopnast pabora Ne 4. «/3ydeHune CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

Tema 6. HaciiencTBeHHOCTH M H3MEHYMBOCTH OPTraHM3MOB.

[Ipeamer u 3amaum reHetuku. Mcrtopus pasButus reHetuku. Ponbs numronorud u
HMOPHOJIOTHUN B CTAHOBJICHUU FeHETHKHU. BKi1ag poCcCHICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
reHeTuku. MeTroapl TEeHETHKU (THOPUIOIOTUYECKHUM, IUTOTCHETHYECKUN, MOJIEKYISIPHO-
reHeTudyeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUSA. | eHeTnueckass CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpelIuBaHuM.

3aKOHOMEPHOCTH  HACJElOBaHUS  NPU3HAKOB, ycTaHOBJIEeHHble [.  MeHnaenem.
MonorudpuaHoe cKpelBaiue. 3aKoH eAMHO-00pa3us rTuOpuI0B nepBoro nokojieHus. [Ipasuno
JTOMUHUPOBaHUS. 3aKOH paculeluieHus npu3HakoB. ['mmore3a uucrtorel ramer. IlomHoe u
HETOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe  ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JAUTHUOPUAHOTO CKpENIMBAHUSA. AHAIM3UPYIONIEE CKPEIIMBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHU JUIsl ONPEeIeIeHNs TeHOTUIIA OCOOH.

CueruleHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cLelIEHHOMY
HacJIeJOBaHMIO T'eHOB. Hapyienue cuenieHus reHoB B pe3ybTaTe KpOCCHUHIOBEpA.

XpOoMOCOMHas TEOpHsl HACJIEICTBEHHOCTHU. | eHeTHUeCcKHe KapThl.

I'enernka mosia. XpoMOCOMHOE OIpEETIEHUE MModa. AYTOCOMBI M TMOJOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporamMeTHbIE OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
TIOJIOM.

N3MeHunBOCTh. BUbl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEICTBEHHAs. POob cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTepUCTHKA MOIU(PUKALMOHHOW H3MEHUYMBOCTH.



Bapuanuonsslii psigq u BapuandoHHas kpuBad. Hopma peakuuu npuszHaka. KoauuecTBeHHbIE U
KaueCTBEHHBIC IPU3HAKU U X HOopMa peakiuu. CBoHCTBa MOIU(PUKANIMOHHONW N3MEHYMBOCTH.

HacnencTBenHasi, wiM reHOTUIIMYECKAs,, U3MEHYUBOCTh. KOMOMHATHBHAS M3MEHUYHUBOCTb.
Meiio3 u mOJIOBOM mpolecc — OCHOBA KOMOMHATUBHOM W3MEHYMBOCTH. MyTallMOHHAas
u3MeHYnBOCTh. Kiaccudukanus myranuil: reHHblE, XpOMOCOMHBIE, T'eHOMHBIe. YacTtoTa u
MPUYMHBI MyTalii. MyTareHHble (akTopbl. 3aKOH TOMOJIOTHUECKHUX PSIOB B HACIIEICTBEHHOU
n3MenunBocty H. . BaBunosa.

BHesinepHas HacneqCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIN, IIUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYISIPHO-
reHerudyeckuii. CoOBpeMEHHOE OIpeACICHHEe TEeHOTUIA: TOJHOTCHOMHOE CEKBEHHUPOBAHMUE,
TeHOTUIIMPOBaHUE, B TOM uucie ¢ nomomibto I1I[P-ananusa. HacnenctBenHsie 3a0onieBaHust
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HAclIeACTBEHHON  MPeIpacroiokKEHHOCTHIO,
XpoMocoMHBIE Oone3Hu. ComaThdeckue W TeHepaTuBHbIC MyTanuu. CTBOJOBBIC KIIETKH.
[TpuHIHMITEI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPODUIAKTUKA U JICUCHUS TCHETHYCCKUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYJIbTUPOBAHME. 3HAYCHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALIICHUH U JICUEHUU TeHETUYECKHUX 3a00JIeBaHUI YeIoBeKa.

JdemoHcTpaumuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckwnii, H. 1. BaBmiios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKpPEHIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro IMTOTEHETUYECKass OCHOBa», «3aKOH YHCTOThI TraMeT»,
«durubpumgnoe ckpenmBanuey, «l{uTomorndeckne OCHOBBI AWUTHOPUIHOTO CKPEIIMBAHHS,
«Meito3», «B3auMozeiicTBrue ajuiebHBIX T€HOBY, «l €eHeTHYecKne KapThl paCTEHUM, KUBOTHBIX
u 4yenoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTHU HACIEAOBAHMS, CLEIUIEHHOI'O C MOJOM,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buael w3MeHumBOCTHY», «MoOaupuKanmumoHHas
U3MEeHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTHKa rpynmn KpoBu», «MyTarmoHHas
U3MEHYUBOCTbY.

O6opynoBanue: Monaenu-anmiukanun «MoHoruOpuaHOe cKpemmBanue», «HemomHoe
ToOMUHUpOBaHUEY, «lurubpunnoe ckpemmuBanuey, «llepekpéct XpoMocoM», MHKPOCKON U
MuKpornpenapar «/{po3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpacKu Tela), repdapuit
«I"opox MOCeBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopaTtopnast pabota Ne 5. «3y4ueHue pe3yabTaToB MOHOTHOPUIHOTO M JUTUOPHUIHOTO
CKpEUIMBaHUS Y APO30(HIIBI HAa TOTOBBIX MUKpOIpETapaTaxy.

Jlaboparopuas padota Ne 6. «M3yuenre Moan(PUKAITMOHHON U3MEHUYUBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOW».

Jlaboparopnas pabora Ne 7. «AnHanmu3 wmyramuil y Jpo30uibl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTuaeckas pabota Ne 2. «CocTaBneHUe U aHAIH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesekuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipouecc. 3apoKIEHUE CeNeKIUu U foMecTukanus. Yuenue H. U.
BaBunoBa 0 wLEHTpax NPOUCXOXKIEHUS U MHOrooOpa3usi KyIbTYpPHbIX pacTeHui. LleHTpsl
MPOUCXOKACHUA TOMAIIHUX XKUBOTHBIX. COpT, mopozaa, mramMmm.



CoBpeMeHHBIE METOBI CENEKIIMU. MacCOBbI U MHAWBUAYAIbHBI OTOOPHI B CEIEKIIMH
pacteHuii u XuBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOACTBEHHOE CKPEIUBAHUE — MHOPHUIMHT.
Uucras nuHus. CkpenwBaHWe YWCTBIX JMHMNA. [erepo3uc, wunum THOpHIHAs CHIIA.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéuHas ruOpuauzanmuss M e€ ycrexwu.
HcKkyccTBeHHBIM MyTareHe3 W IMOJIYy4YEHUE MOJUIUIONJI0B. JIOCTHIKEHHMs CEJEeKUUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. [ e€HHAs HHXKEHEpHUs. Talbl CO3JaHUs
pekomOunantHoit JIHK wm Tpancrennsix opranu3moB. Kierounas wumxeHepus. Kierodnsie
KyJlIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTMYECKHME M 3Tudeckue npodiaemel. MO -
TeHETHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.

JleMoHCTpauu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. 1iBaHoB.

Tabmuiel U cxembl: kKapta «LIeHTpBI MPOMCXOXKIEHUS W MHOTOOOpa3usl KYyJIbTYpPHBIX
pacrenuii», «llopoasl moOManTHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OTnanéHHas
rubpuanzanus», «Pabotel akamemmka M. @. HBaHoBay, «llomummongus», «OOBEKTHI
ouorexHonorun», «Kinerounele KylnbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBanue: MYJSDKH IUIOAOB U KOPHEIIOJNOB JTUKUX (OPM M KYJIBTYpHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IICTBEHHbIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypcusi «OCHOBHBIE METOJIbI M JIOCTHUIXKEHHUS CEJICKIIMU PACTeHUM W >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIIBITATEIBHBIM y4acTOK, B TEIIMYHOE
X035UCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO ILICHTPA)».

11 KIIACC

Tema 1. JBosonMOHHAsA OHOJIOTHS.

[TpennochuIKM BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUHU. OBOJIOLMOHHAS TEOpPUS U €€
MecTO B Orosoruu. BivsHue 3BOIOLIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcTBa 3BomonuH. [laneoHTosornyeckue: MOCIeA0BaTENbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETONUCH, NIepexo/iHbie (opMbl. bruoreorpaduueckue: cxoacTBo
U paznuuue GayH u Gpop MaTepUKOB U OCTPOBOB.

OMOpPHOIOTMYECKHE: CXOJICTBA U pa3auuus 3MOPHOHOB pPa3HBIX BUOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJOTUYHbIE, PYIMMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJINYECKUX MyTell Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBUHU3MA.
JBukyiye Ccwibl ABOMIONMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHUYEHHOCTH pPECypcoB, HeompeenéHHas HW3MEHUYMBOCTh, OOphOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunreruyeckas teopust spomonun (CTO) u e€ ocHOBHBIE NTOJIOKEHUS.

Muxkpososmtonus. [Tomynsius Kak equHUIA BUIa U 3BOJTIOLUH.

JBmwxyume cuibl ((hakTopbl) HBOJIONUHM BUAOB B NMpHpoJe. MyTallMOHHBIM mpolecc U
KOMOWHATUBHAs HM3MEHYMBOCTh. IlomynsiuoHHble BONHBI W Jpeld reHoB. M3omsauus u
MUTpaIusl.



EcrecTBennbiii oTOOp — Hamparisiomuid (aktop s3Bosonuu. DOpMBI €CTECTBEHHOTO
otbopa.

[Tprcroco0IeHHOCTh OPraHU3MOB KaK pe3yiabTaT dBONoNuH. [IpuMepsl mpucnocooieHnit
y opranuzmoB. ApoMopho3bl U UIN0-aJaNTALUH.

Bun u BumooOpasoBanue. Kputepuu Buma. OcHOBHble (OpMBI BHI000pa30BaAHUSA:
reorpaguueckoe, IKOJIOrHIECKOE.

Makposomrorusi. @opMbl 3BOTIONUK: (UICTUYECKAs, NTUBEPTCHTHAs, KOHBEPreHTHas,
napasuienpHasi. HeoOpaTuMOoCTh 3BONIOIHH.

[IpoucxoxxaeHne  OT  HeCHEUMAIM3MPOBAHHBIX  HpeakoB.  IIporpeccupyromas
crenuanusanys. AjganTuBHas paaualysl.
JleMoHCTpanum:

IToptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap, O.
I'exxens, @. Mroiep, A. H. CeBepiios.

Tabmuubt u cxembl: «Pa3BuThe OpraHm4eckoro wmmupa Ha 3emie», «3apOoabIiu
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukc», «DopMbl OOpbOBI 3a CyIIECTBOBaHUEY,
«EcrectBeHHsblii  0TOOp», «MHOrooOpasue copToB pacteHuii», «MHoroodpasue mnoOpoj
JKUBOTHBIX», «[lonmynsum», «MyTanuoHHas U3MEHUYUBOCTBY, «ApoMOp(O3bD»,
«Mmunoanantanun», «OO0mas aerenepanus», «JIBwkymue cunsl sBomonnn», «Kapra-cxema
mapupyra nyremectsus Y. [lapsuna», «boppba 3a cymectBoBanue», «lIpucrnoco0ieHHOCTh
opranu3MoBy, «I'eorpaduueckoe BunooOpa3zoBaHuey, « IKOJIOTHIECKOE BUI000Pa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TUIO0B U
ceMsiH, Kosuiekius «[IpuMepsl 3alUTHBIX TPUCTIOCOOJIECHUHN Y JKUBOTHBIX», MOJieTb «OCHOBHbBIE
HaIpaBJIEHUS 3BOJIOLUNY, 00bEMHAs MoJieNb «CTpOEeHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaduyeckas kapra wmupa, Komiekuus «QDPOpMbI COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTEHMI», Mojenb anmuukanusa «llepekpéct xpoMocom», BIIa)KHBIE MpenapaThl
«Pa3BuTne Hacekomoro», «Pa3BuTme JSTymKkw», MukKponpenapar «Jlposodmia» (HOpMAa,
MyTaluu GOpMbI KPBUIHEB U OKPACKH TEJA).

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaboparopHuas pabota Ne 1. «CpaBHeHHEe BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

JlaGopatopHast pabGora Ne 2. «OmnwmcaHue TPHUCTIOCOOJCHHOCTH OpraHu3mMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHayuyHble IIPEACTABICHUS O 3apOXKIACHUM KU3HU. HaydHble rMIIOTE3bl BO3SHUKHOBEHMS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHCHepMus. XUMHUecKas 3BOMOLMA. AOHMOTEHHBIN CHUHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMHUYecKor 3Bomonu. HauanbHble 3Tansl Ouonorunyeckoil spomonuu. ['mnoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKJIETKHU. [IepBble KIETKU U UX
sBoroLUsA. POPMUPOBAHNE OCHOBHBIX I'PYIIII XKUBBIX OPTaHU3MOB.

PasButne xusHum Ha 3emsie 1o dpam U nepuopaMm. Karapxeil. Apxeiickas u
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUJIypUHCKHUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3so30iicKas opa 1 €€ IepUoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaiiHo30iicKas 3pa u €€ epro/bl: 1aJIe0reHOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.



XapakTepucThKa KIMMara M IeoJIOTMYECKUX MporeccoB. OCHOBHBIE 3Tallbl 3BOJIFOLUU
pPacCTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHHid W KUBOTHBIX. [losiBreHme,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oTpa)keHue 3BOoUMUA. OCHOBHBIE CUCTEMATUYECKHE
CPYIIIBI OPraHU3MOB.

OBOJIIOIMSL  4YeJlOBeKa. AHTpOINOJOrus Kak Hayka. Pa3Butue mpeacTtaBieHHil o
MPOUCXOKICHUH YesloBeKa. MeTo bl u3yueHus: antpornorene3a. Cxo/cTBa U pa3audus YeJIOBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHNE YEIIOBEKA.

JBuxymue cunbl  ((pakTopsl) aHTpomorene3a. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAHM Tpy/a, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJIMM W BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UENOBEK yMeEIbIi,
UYenoek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMbIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JACTh PACHPOCTPaHEHUs], 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOINEOHaHas (eBpa3uiickas), HEerpo-
aBcTpajoujHas  (9KBaTOpUAIbHAsg), MOHTOJOWJHAS  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TPEJICTABUTENICH YEJTOBEYECKUX pac K YCIOBHUSIM CYIIECTBOBAHUSI.
EnuncTBo uenoBevyeckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Hoptpetsr: @. Penn, JI. ITactep, A. U. Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBun.

Tabmuner u cxembl: «Bo3aukHoBeHNe COHEYHOH CHCTEMBI», «Pa3BUTHE OPraHHMYECKOTO
mupa», «PacturenbHas kieTtka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa M 4elIOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBpPEMEHHBIE JIF0IN», «UeloBeYecKre pachi.

Ob6opynoBanue: wmynsixu «[IpoucxoxaeHne denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKA WIM M300pakeHHs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YeJIOBEeKa (KaMHHU-YOIIEphl, pyousa, ckpebdiia), reoXpoHOJIOTHYecKas TadyuIla,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTiueckast padota Ne 1. «3ydeHrne MCKOMAEMBIX OCTATKOB PACTCHHM W )KMBOTHBIX B
KOJUTCKITUSX ).

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTECTBEHHO-HAYYHBIN WU
KpaeBeuecKuil My3ei).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

Okonorusi Kak Hayka. 3ajadyd M pasfeibl dKOJIOTMH. MeToasl JKOJIOTMYECKHX
UCCIIEIOBaHUH. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl  oOuTaHMS ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3JYIIHas,  IOYBEHHAs,
BHYTPUOpPraHU3MEHHAs.

Okonoruyeckue (axropel. Kiaccuduxanms skonorndeckux (hakTopoB: aOMOTHUECKHUE,
OMOTHYECKUE U aHTpOINOreHHbIe. JlelicTBrEe IKOIOTHYECKUX (PAaKTOPOB HA OPraHU3MBI.

AbGuotuueckue  (QaxkTophl:  CBET, TEMIIEpaTypa, BIAXKHOCTb. DOTONEPUOAU3M.
[TpucnocoOeHns OpraHu3MoB K JeHCTBHIO aONOTHYECKHX (paKTOpPOB. bruojornueckue puTMsl.



buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XHUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomeparus, MyTyajau3M, KOMMEHCATU3M
(KBapTHUPAaHCTBO, HaXJEOHUYECTBO). AMEHCAINM3M, HEHUTpanu3M. 3HaueHHE OHMOTUYECKHUX
B3aUMOJICHCTBUH AJIs CYIIECTBOBAHUS OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYEeCKHE XapaKTepUCTUKH Momyasiuud. OCHOBHBIE IIOKa3aTelad MOIMYJIALUU:
YHUCICHHOCTh, IUIOTHOCTb, POXJAa€MOCTh, CMEPTHOCTb, NPUPOCT, Murpanus. JluHamuka
YHUCICHHOCTHU TOMYJISIIAU U €€ PETYIISIIHAL.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oasaT, K. @. Pynse, 3. ['ekkens.

Tabmuubt u cxemsl: kapta «IIpupoaasie 30ub1 3emin», «Cpeasl 0OOUTaHUS OPTaHU3MOB),
«Doronepuogusmy, «llomymauuny, «3aKOHOMEPHOCTH pOCTAa YHUCICHHOCTH HOIMYJISIHH
UHpY30pUun-TyQesnbkn», «[luiessie nemnm».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUI U3 PAa3HBIX MECT
oOUTaHUSY.

JlaGopatopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuyeckas padora Ne 2. «IToacuér mIoTHOCTH MONYISIIMNA Pa3HBIX BUAOB PACTEHUI.

Tema 4. CooO1ecTBa U IKOJI0THYECKHE CHCTEMbl.

CoobmectBo  opranuzmMoB —  OuomneHo3. CTpykTypsl  OuomeHo3a:  BHJOBafd,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OMOLIEHO3E.

Okonoruyeckne cuctembl (skocuctemsl). [loHsTHe 00 sKocHcTeME M OHOreoleHO3e.
OyHKIMOHANBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIYIEHTHI.
KpyroBopor BemecTB W TMOTOK PHEPIUU B IKocucTeme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE IIOKa3aTesd 3KOCUCTEMBI: OHoMmacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpaMHJIbl: HPOJYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHUCTEM: YCTOMYUBOCTh, CAMOPETYIIAIus, pazsuTre. CyKieccus.

[TpuponHble 3KOCHUCTEMBI. JKOCHUCTEMBI 03€p M peK. DKOCUCTEeMa XBOWHOTO WU
HIMPOKOJIUCTBEHHOTO JIeCa.

AHTpONOreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOO3KocUCTeMBl. buosnoruueckoe u
XO03sIMCTBEHHOE 3HAUEHHE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopasznoobpaszue kak (akTop ycroiunBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTO
pasHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
Kupoe BemectBo U ero ¢QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI0O0ATBbHOM 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB M OHOreOXMMHMYECKHE LMKJIBI 3JEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

UYenoseuecTBo B Ouochepe 3emn. AHTpoIoreHHbie u3MeHeHnus B onocdepe. ['nmodanpHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHuE IPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3us Kak OCHOBA
ycroifunBocTd Onocepsl. OCHOBA PallMOHATIBHOIO YIPABICHUs MPUPOIHBIMU PECYpCaMH U MX
UCIOJIb30BaHue. JlocTukeHus: OMONIOruM U OXpaHa MPUPO/IBIL.

JdemoHcTpaumnu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel u cxemsl: «Ilumesbie nenu», «buoIeHo3: cocTaB U CTpyKTypa», «IIpupoaHsie
coobmectBay, «llenn mnurtanus», «Okonoruueckas nupamuga», «buochepa u uenosek»,



«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMa XBOWHOro Jeca», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHbIE BO3JIEHCTBUS HA IPUPOLYY,
«BaxHelmme UCTOYHMKHU 3arpsi3HEHMS BO3JyXa M I'PYHTOBBIX BOI», «IloyBa — BakHeHInas
cocraisonas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHukoBeli 3¢ hexT», «PakTopbl
PaMOaKTUBHOIO 3arps3HeHus buocdeprl», «O0mmas cTpykrypa ouocheps», «Pacnpocrpanenue
XKHU3HH B Onocdepe», «O30HOBBIN 3KkpaH Ouochepb», «KpyroBopor yriepoga B OGuocdeper,
«Kpyrosopor azora B mpupoae».

ObopynoBanue: MOJIEJIb-aNIINKALUs «Tunnyneie OMOILIEHO3bD», rep6apuii
«PactutensHble  coobmiecTBa»,  koiulekuuu — «buomenos», «Bpenutenum — BakHEMIIMX
CENIbCKOXO3SMCTBEHHBIX ~KYJIBTYp», TepOapuu ¥ KOJUIGKIMM pAcCTeHUHl U  IKUBOTHBIX,
IIPUHAIeKAILME K pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, KpacHas kaura Poccuiickon
Ddenepanun, N300pakeHNsI OXpaHIEMbIX BUI0B PaCTEHUI U KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA BA30BOM YPOBHE CPEJJHET'O OBIIIET'O OBPA3OBAHUA

Cornacho ®I'OC COOQO, ycraHaBnuBalOTCs TpeOOBaHUSA K pe3ylIbTaTaM OCBOCHUS
00yJarIUMUCS TIPOTpaMM CPeAHEro 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
IIPEMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType NMYHOCTHBIX pPE3yJabTaTOB OCBOCHMs Mpeamera «buonorus» BblIeIeHBI
CIEyIOIIMe  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCHUHCKON  Tpa)KIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIPEAENIECHUIO,
HaJIM4YnueE MOTHBALlUU K OGy‘-IeHI/IIO 6I/IOJIOI‘I/II/I, HCJICHAIPABJICHHOC PAa3BUTHC BHYTPCHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTUS
OMOJOTUYECKOT0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOYYaroUIMXCS PYKOBOJACTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMH, TPUCYHIUMH  CHUCTEME
OMOJIOTMYEeCKOr0 O00pa30BaHUs, HAIWYUE SKOJOTUYECKOTO TMPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LCJIN U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JInaHOCTHBIE pe3ynbTaThl OCBOCHUS Npeamera «buomorus» nocTUraroTcs B €IUHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMHU LNCHHOCTAMMU, NPUHATBIMA B
oOmiecTBe TpaBUJIaMH W HOPMaMHu TOBEJCHUS M CIIOCOOCTBYIOT TPOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUSI U CaMOPa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3MUIMH JIMYHOCTH, MATPUOTH3MA,
YBa)XEHUSI K 3aKOHY M IMPABOMOPSAKY, YENOBEKY Tpyla M CTapuieMy MOKOJIEHHIO, B3aMMHOIO
YBaXCHMU, 6€p€)KHOFO OTHOILIICHUS K KYJIbTYPHOMY HaCJICOIUO u Tpaauuusam
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIM4HOCTHBIE Pe3ybTaThl OCBOCHHS Y4eOHOro mpeamera «bruonorusy I0IKHBI OTpaxaTh
TOTOBHOCTh M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
HOSHHI/IGﬁ JINYHOCTHU, CHUCTEMOU HOCHHOCTHBIX OpI/ICHTaHI/II\/JI, MMO3UTUBHBIX BHYTPCHHUX
yOEXKJIEHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
pacuIiipeHre KU3HEHHOTO OIbITa U ONbITA AESITENFHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HAIPaBIIEHUH BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHUS

- c(opMUPOBAaHHOCTh TPAKAAHCKON TO3UIMK OOydJaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

-~ OCO3HAaHHWE CBOMX KOHCTHTYI[MOHHBIX TpaB M O0OS3aHHOCTEH, YBa)XEHHUE 3aKOHA H
MIPABOIIOPSIIKA;

— TOTOBHOCTH K COBMECTHOU TBOp‘lGCKOfI ACATCIIBHOCTH IIpHU CO3JaHNU yT-I€6HBIX ITPOCKTOB,
pelieHnd y4yeOHBIX U TO3HABATENbHBIX  3a/1a4, BBIIOJHEHUH OWOJIOTHYECKUX
IKCIIEPUMEHTOB;

—  CIOCOOHOCTH OMPENENATh COOCTBEHHYIO TIO3HMIIMI0 TI0 OTHOIICHHUIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

- yYMEHHE YyYUTBHIBATh B CBOMX JCWCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJIEH C pa3HbIMH YOEXKICHHUSIMH, KYJIbTYPHBIMH IICHHOCTSIMHU H
COMaJIbHBIM ITOJIOKECHUEM,



TOTOBHOCTh K COTPYAHHYECTBY B TPOIECCE COBMECTHOTO BBIMOJHEHUS Y4EOHBIX,
MO3HABATENIbHBIX M HCCIEAOBATENIbCKUX 3a7a4, YBaXXUTEIBHOTO OTHOIICHUS K MHEHHIO
OTIIIOHEHTOB NP 0OCYXICHUU CIIOPHBIX BOMPOCOB OMOJIOTUIECKOTO COICPIKAHUS;
TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM 1E€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUNUCKOMN TPaKIAHCKOW MIACHTUYHOCTH, MATPUOTHU3MA, YBAKCHHUS
K CBOEMY HapoJlly, YyBCTBa OTBETCTBEHHOCTH Iepell PoauHo#, ropoctu 3a cBOM Kpaid,
cBOI0 PonuHy, CBOH 53BIK U KYJIbTYpPY, HPOILLIOE U HACTOAILIEE MHOIOHALIMOHAIBHOIO
Hapona Poccuu;

LEHHOCTHOE OTHOIIEHUWE K MPUPOAHOMY HACICAUIO W MAMATHUKAM IPUPOJBIL,
JocTUKeHUsIM Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAE;

CIIOCOOHOCTh OILIGHMBATh BKJAJl POCCUUCKUX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE
OMOJIOTUM, TIOHUMAHUSl 3HAYEHHUS] OMOJOTMM B MO3HAHUM 3aKOHOB MPUPOJIBI, B >KU3HU
YeJI0BEKa M COBPEMEHHOTO O0IIIECTBa;

unaenHas  yOeXXKIEHHOCTh, TOTOBHOCTh K CiIykeHut0o u 3amure (OreyecTBa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUHCKOTO HApOaa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYALMIO U MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMUBOIO OYAYyILIETro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTENSIM, CO3IaHMI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPHUHATHUS IIEHHOCTEH CeMEHHOW >KM3HU B COOTBETCTBUU C TPAAUIIMSIMHU
HapozoB Poccuu;

4) ICTETUHYECCKOIo BOCIIMTAHUA:

9CTETUYCCKOC OTHOIICHHUE K MUPY, BKIIIOYad 3CTCTUKY 6BITa, HAayYHOTO U TEXHHUYECKOTO
TBOpYECTBA, CIIOpTa, TpyAa, O6IJ.I€CTBCHHBIX OTHOIJ_ICHI/II‘/’I;

INOHHUMAaHHEC SMOLIMOHAJILHOI'O BO3,Z[€I\/’ICTBI/I$I JKUBOI npupoasl 1 eé IHCHHOCTH;

TOTOBHOCTb K CaMOBBIPAXXCHHIO B PA3HBIX BHUAAX HCKYCCTBA, CTPECMIICHHUEC IIPOABJIATH
KadyeCcTBa TBOp‘-I@CKOﬁ JIMYHOCTH,

5) ¢pusuveckoro BocnuTaHus, (GopMHUPOBAHMA KYJIbTYPbI 310POBb H IMOLMOHAJIBLHOIO
Os1aromostyqust:

MOHUMaHWE U peau3allysl 3JI0pOBOro U 0€30MacHOT0 00pas3a KU3HH (370pOBOE MUTAHUE,
coONI0IeHNe TUTHEHUYECKUX IPaBWJI U HOPM, COATaHCUPOBAHHBIM PEXUM 3aHITUH U
OTIIbIXa, peryisipHas (u3nYeckas aKTHUBHOCTH), OEpEeKHOTo, OTBETCTBEHHOTO U
KOMIIETEHTHOT'O OTHOIIECHUSI K COOCTBEHHOMY (DPM3UUECKOMY U TICHXUYECKOMY 37I0POBbBIO;
IMOHUMAaHHUEC NCHHOCTU IIpaBUJI HWHAWBUAYAJIBHOTO HW KOJIJICKTUBHOI'O 0e301macHoro
MOBEJICHUS B CUTyalUsX, YTPOXKAIOIIUX 30POBBIO U JKU3HU JIFOACH;

OCO3HaHHE TOCIIEJACTBUI U HENPUATUS BPEIHBIX MPHUBBIYEK (YIMOTPEOJIICHUS alKOTOJs,
HApKOTUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTDH K TPYAY, OCO3HAHUEC ICHHOCTHU MaCTCPCTBAa, pr)10mo61/1e;

T'OTOBHOCTH K aKTUBHOM ACATCIIBHOCTH TEXHOJIOTHYECKOM n COIIMAILHOM
HAITpaBJICHHOCTH, CIIOCOOHOCTH HHULIUUPOBATh, IUJIAHUPOBATL MU CaAMOCTOSATCIBHO
BBITIOJHATD TaKYIO0 JCATCIbHOCTD,



UHTEpEC K pa3inyHbIM cdepam MpodecCHOHATFHON NESTeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oynymieil nmpodeccuu M pean30BBIBATE COOCTBEHHBIE KU3HECHHBIC
TUTaHBI;
TOTOBHOCTh U CHOCOOHOCTh K 00Pa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKCHUU BCEH
KHU3HH,

7) 3K0JIOTMYECKOT0 BOCTIUTAHUS:

HKOJIOTHYECKH 11eJIec000pa3HOe OTHOIIEHHE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMiie,
OCHOBE €€ CYIIECTBOBaHHS;

MOBBILICHHE YPOBHS 3KOJOTMYECKOW KYJIbTYphI: MPUOOPETEHHE OMbITa IIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOKHBIX ITOCHEACTBUM I OKPYKAIOIIEN CPELBI;

OCO3HaHHUE TTI00aTBLHOrO XapaKTepa 3KOJOTHIECKUX MPOOJIeM U IyTeH MX PelIcHUS;
CIIOCOOHOCTH MCIOJIB30BATh MPHOOpETaeMble MPU U3yYCHUH OMOIOTHH 3HAHUS U YMEHUS
OpU  peUIeHUH TpoOsieM, CBSA3aHHBIX C PAalUOHAIBHBIM  PUPOJONOIH30BAHHEM
(cobmroieHue MpaBUiI MOBEICHUS B TIPUPO/IE, HAIIPABJICHHBIX HA COXPAHEHNUE PABHOBECHS
B DKOCHCTEMaX, OXpaHy BHJIOB, SKOCHUCTEM, OHOChEpHI);

AKTHUBHOE HEINPUATHUE ACHCTBUN, MPUHOCAIIUX BpEI OKpYXKaroled NpUPOJHOU cpere,
yMEHUue MIPOTrHO3UPOBATH HeOJIaronpusiTHbIC 9KOJIOTUYECKHE MOCJIE/ICTBUS
IIPEANPUHUMAEMBIX JEHUCTBUN U IPEAOTBpALIaTh UX;

HaJIMYME PAa3BUTOTO HKOJOTHYECKOI'O MBIIUICHUS, JKOJOTMYECKOW KYJIBTYpBI, OIbITa
JIEATEIbHOCTH 3KOJIOTMYECKOW HAINpPAaBICHHOCTH, YMEHHUS PYKOBOJACTBOBATbCA MMM B
MI03HABATEJIbHOW, KOMMYHMKAaTUBHON U COLUAIIBHON MPAKTUKE, TOTOBHOCTH K YYacCTHIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HEHHOCTU HAYYHOI'0 IO3HAHUS:

c(OPMHPOBAHHOCTE MHPOBO33PEHHs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSL HAyKd M OOIIECTBEHHOM MpPaKTHKH, OCHOBAHHOIO Ha JHaJore KyJbTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B IOJUKYJIBTYPHOM MHUPE;
COBEpUICHCTBOBAHHWE  SA3BIKOBOM W YHUTATEIbCKOM  KyJbTypbl Kak  CpeAcTBa
B3aMMOJEHCTBHS MEKIY JTHOAbMH U TO3HAHUS MHUPA;

NOHUMaHHUEe CIeNU(PHUKN OMOJIOTUM KaK HayKH, OCO3HaHMs e€ poiu B (HOpMUPOBAHHH
PAlMOHATILHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IEJIOCTHOIO MpPEACTaBICHUS 00
OKpY’XalollleM MHpE KaK O €IMHCTBE IMPHUPOJbI, YelIOBEKa U OOIIeCTBA, B IMO3HAHHUU
OPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHMH NpoOJeM COXpaHEHHs MPHPOIHOTO
paBHOBECHS],

yOexAEHHOCTh B 3HAUUMOCTH OMOJIOTUU /Il COBPEMEHHON IIUBUIIM3ALMH: 00€CTIEUCHUSI
HOBOTO YpPOBHSI pa3BUTHUS MEAMIMHBI, CO3JaHHE MEPCIEKTUBHBIX OHOTEXHOJIOTHH,
CIOCOOHBIX peIlaTh PeCcypCHbIE MPOOJIEMbl Pa3BUTHS YEIOBEYECTBa, IMOMCKa IyTel
BBIXOJIa M3 TIJIOOAJbHBIX S3KOJIOTMYECKMX IMpobieM U olecreyeHus Iepexoja K
YCTOMYMBOMY pAa3BUTHIO, PALMOHAIBHOMY HCIIOJIb30BAHUIO MPUPOJTHBIX PECYPCOB M
(OpMHUPOBAHUIO HOBBIX CTaH/IaPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTMYECKUX 3HAHUI B LIEJSAX MOBBIIICHUS 00IIEH
KYJIBTYpbl, ECTECTBEHHO-HAYYHOU IPaMOTHOCTH, KaK COCTaBHOM 4acTH (pyHKIIMOHAIBHOM
rPaMOTHOCTH o0y4arouuxcs, GopMUpyeMoil pu U3ydeHUU OUOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJOB IO3HAHMS, MCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIOJIb30BaTh MOJydaeMble 3HAHUS U aHajdu3a U OOBSICHEHUS SBJICHUM
OKpYXXAloIIero Mupa U MPOUCXOMAUIMX B HEM M3MEHEHWH, yMEHHE [eJaTh



00OCHOBaHHBIC 3aKJIIOUEHHS] Ha OCHOBE HAYYHBIX (PAKTOB W UMEIOIIUXCS JAHHBIX C
EJBIO TIOTYYESHHSI TOCTOBEPHBIX BHIBOJIOB;

—  CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIONB30BaTh OWOJIOTHYECKHUE 3HAHMS JUIS pEIICHUS
npo0JIeM B peabHBIX KU3HCHHBIX CHTYaIlUsX;

— OCO3HaHHWE IIEHHOCTU HAayYHOU JICATEIIEHOCTH, TOTOBHOCTh OCYIICCTBIISATh MPOCKTHYIO H
HCCJICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

— TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TOJYYCHHIO HOBBIX 3HAaHHWH MO OMOJIOTMH B COOTBETCTBHU C KHU3HCHHBIMH
MOTPEOHOCTSIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIe pe3yJbTaThl OCBOCHHUS Yy4eOHOro mpeamera «buOIOTHsS» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCUUIUTMHAPHBIC
(MexTpeIMETHBIC) OOLICHAYYHBIC TIOHATHS, OTPAKAIOIIUE EJIOCTHOCTh HAYYHOW KapTHHBI MUpPa
U cnenuduKy METOA0B MMO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIus,
SBJICHME, IpPOILIeCcC, CHCTeMa, HAayuyHbId (DaKkT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
Teopusi, UCCIEIOBaHNUE, HAOIIOJEHUE, U3MEpPEHUE, SKCIIEPUMEHT U JPYIHX), YHUBEpCAJIbHBIE
yueOHble JeiCTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbIE, PETYISATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (YHKIMOHAIBHONW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O0YyYaroluxcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIUTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJbHbIC y4YeOHBbIC NEHCTBHSI B IIO3HABATEIHLHOW U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3ysbTaThl OCBOCHMS INPOrpaMMbl CpeIHEro o0Iero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMH YUeOHBIMH N03HABATEIbHBIMH 1eHCTBUSIMU:
1) 6a30Bble JJOrHYECKHE eiiCTBHSI:

—  CaMOCTOSITEIbHO (POPMYJIHMPOBAaTh M AKTyaJM3UPOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

— UCHOJb30BaTh NpPU OCBOEHUM 3HAHMM NPUEMBI JIOTUYECKOTO MBIIIICHUS (aHanu3a,
CHHTE3a, CPAaBHEHUS, KIacCU(pUKAIIUK, 0000IIEHH), PACKPBIBATh CMBICI OMOJIOTHYECKUX
HNOHATUHM (BBIIENATh UX XapaKTepHble NPU3HAKU, YCTAHABIMBATh CBSA3U C JAPYIMMHU
MOHSTUSIMH);

— ONpeAensATh LEIU JESATeNbHOCTH, 3a/JaBas HapaMeTpbl U KPUTEPUU HX JOCTHIKEHMUS,
COOTHOCHTB PE3YJIbTAaThl ACATEILHOCTH C IIOCTABICHHBIMU LIEJISIMH;

—  HCIIOJIb30BaTh OMOJOTMUYECKUE TMOHATHUSA JUIl OOBSICHEHUs (AKTOB M SIBICHUHA KHBOMH
HPUPOJIBI;

— CTPOUTH JIOTUYECKHE PpACCYKIEHUS (MHIYKTHUBHBIC, AEIYKTUBHBIE, IO AaHAJOTHUH),
BBISBJISITH 3aKOHOMEPHOCTH M INPOTUBOPEUUS B  pPAacCMaTPUBAEMBIX  SIBICHUSX,
(opMyIHpOBATH BBIBOJBI U 3aKIIIOUCHHUS;

— TPUMEHATb CXEMHO-MOJIEIbHbIE CPEJCTBA JJISl IPEJCTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHONIIEHUH B M3y4aeMbIX OMOJIOTMUYECKHX OOBEKTaX, a TakKe MPOTHUBOPEUUH Pa3HOIro
pOJia, BBISABICHHBIX B PA3IMYHBIX HH(POPMALIMOHHBIX HCTOUYHUKAX;

- paspabaTbiBaThb IUIaH peIIEHUs TMpoOJieMbl C y4€TOM aHalM3a HMMEIIUXcs
MaTepuaIbHBIX U HEMaTEepPUAIbHBIX PECYPCOB;



BHOCUTb KOPPEKTHUBBI B JCATENBHOCTb, OLCHUMBATH COOTBETCTBHE PE3YNIBTATOB LIEIAM,
OLICHUBATb PUCKHU ITOCIIEACTBUM NEATEIBHOCTH;

KOOPJMHUPOBaTh M BBINOJHATH padOTy B YCIOBUSAX PEaJbHOrO, BHUPTYaJIbHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBAaTh KPEATHMBHOE MBIIUIEHUE NP PEILIEHUH )KU3HEHHBIX POOJIEM.

2) 6a30BbI€ HCCJIEI0BATEIbCKHE EeHCTBHS:

BJIAJICTh HABBIKAMU Y4€OHO-MCCIIEIOBATEIbCKON M POCKTHOM JesITeIbHOCTH, HABBIKAMH
pazpeiieHusi mpoodsieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEIBLHOMY IOUCKY
METO/IOB pEUICHUs PAKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TI03HAHMS;
UCIIOJIb30BaTh PA3JIMYHbIE BUJBI JAEATEIBHOCTU [0 IOJIYYEHHIO HOBOIO 3HAHUSA, €ro
UHTEpIpEeTalnu, MPeoOdpa30BaHUI0 U MPUMEHEHHIO B YUE€OHBIX CHTYallUsX, B TOM YHCIE
IIPU CO3JaHUH YY€OHBIX M COIUAIBHBIX TPOEKTOB;

(dbopMUPOBATH HAYYHBIN TUI MBILIUICHUS, BIa/IeTh HAYYHONH TEPMUHOJIOTHEN, KIIOYEBBIMU
HOHSTUSIMH U METOJIaMU;

CTaBUTh U (POPMYTUpPOBATH COOCTBEHHBIE 33Jaud B OOpA30BATEIbHON NEATEIHLHOCTH U
JKU3HEHHBIX CUTYaLHIX;

BBISIBJIATh [PUYMHHO-CIIC/ICTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3aJlayy, BbIJBUIaTh
TUNOTE3y €€ pellleHus], HaXOAUTh apryMEHTHI JIJIsl 10Ka3aTelbCTBA CBOUX YTBEPKJIECHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

AQHAJIM3UPOBATh IIOJYYEHHBIE B XOJE€ PEHICHUS 3aJauyd pe3yjbTaTbhl, KPUTUUYECKU
OLICHUBATbh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYILIECTBJIATh LIEJIEHANPABICHHBI MOMCK NEpeHOoca CPEACTB U CIOCOOOB JIEHCTBUS B
npohecCHOHANBHYIO Cpey;

YMETh NEPEHOCHTh 3HAaHUS B [O3HABATENbHYI0O M  MPAKTHUECKYI0  00JIacTH
KU3HEJECATENIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE MJIEW, IIpelUlaraTb OPUTMHAJIBHBIE TMOAXOAbl M PELICHMS, CTABUTH
npoOJIeMbl U 33aJa4uu, JIOMyCKaroIlue aJbTepHATUBHbIE PELICHHUS.

3) padora ¢ unpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(pOpMaluu (TekcTe yueOHOro mocoowus,
HAY4YHO-TIOMYJISIPHOWH ~ JIUTEepaTrype, OMOJIOTHYECKHX CIIOBapsX M  CHPaBOYHHUKAX,
KOMITbIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHaIU3UpoBaTh HHPOPMALIHIO PA3INYHbBIX
BUJIOB M (OpM TMpEACTaBICHUS, KPUTHYECKU OLEHUBAaTh €€ JOCTOBEPHOCTb U
HENPOTUBOPEUUBOCTH;

(dopMynHupoBaTh 3aMpockl U NPUMEHATh PA3JIMYHbIE METOJbl NMPHU TNOUCKE U OTOOpe
O6uonornyeckoit MHGopMaIu, He0OX0IUMOM /7S BHIIOJIHEHUS YUeOHBIX 3a/1a4;
NpUOOpPETaTh OMNBIT KCIOJIB30BAHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH,
COBEpUIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJB30BaHUSA PAa3IMYHBIX IOMCKOBBIX
CHUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJbHYIO (OpPMY TMpencTaBIeHUs OHOJIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmmbl, TAOIUIIbI, PUCYHKH U JIPYTOe);
WCIIOJIh30BaTh HAyYHBIA SI3BIK B Ka4eCTBE CpEJCTBAa IpU paboTe ¢ OMOIOTHYECKOU
uHpopMaLueil: TPUMEHATh XHUMHUYECKHe, (U3NYEeCKHe M MaTeMaTU4YecKHue 3HAaKu U
CHUMBOJIBI, (hOpMyJIbl, a00peBUaTypy, HOMEHKJIATYpy, UCIIOJIb30BaTh U MPEOOpPa30BbIBATH
3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH;



BJIaJCTh HABBIKAMH PACIIO3HABAHMS U 3allduThl HH(DOpMAIUK, WHPOPMAIHOHHOMN
0€30I1aCHOCTH JINYHOCTH.

OBJiajileHie YHUBEPCATbLHBIMH KOMMYHHKATHBHBIMH J€CTBUSIMH
1) o6menne:

OCYILECTBIISATh KOMMYHHUKAIIMH BO BCEX c(epax >KU3HU, aKTUBHO YY4aCTBOBAThH B JUAJIOTE
WIA JUCKYCCHH TI0 CYIIECTBY OO0CYXIaeMoi TeMbl (yMEHHE 3a/laBaTh BOIPOCHI,
BBICKA3bIBaTh CY’KJECHUS OTHOCUTEJIBHO BBIIIOJIHEHUS MpeIiaraéMon 3a/1aui, yYUThIBaTh
MHTEPECHI U COTJIaCOBAaHHOCTD MO3ULIUI APYTUX YUACTHUKOB JUAJIOTA WM JUCKYCCUH);
pacrio3HaBaTh HeBepOaJbHBIE CPEACTBA OOLICHHS, MOHUMATh 3HAYEHUE COIMAIBHBIX
3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CHTYallMi, yMETh CMST4aTh
KOH(JIMKTHI U BECTH I1EPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIOCOOaMU OOLICHHS U B3aHUMOJCHCTBUS, MOHUMATh HaMEPEHUS
JIPYTUX JIOAEH, MPOSIBIATH YBaXHUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOMN
dopme hopMyaHpPOBATH CBOM BO3PAKCHHUS;

pPa3BEPHYTO M JIOTUYHO M3Jaratb CBOKO TOYKY 3pPEHHUS C HUCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB.

2) COBMECTHAsA NCeATCIbHOCTD:

MNOHMMATh U HUCIIOJIb30BATh MIPEUMYILECTBA KOMaHAHON U MHAMBUAYAJIbHON paboThl Hpu
pelieHuH OHOJIOrMyeckoi mNpodiaeMbl, OOOCHOBBIBATb HEOOXOJUMOCTb IPUMEHEHUS
IpyNIoBbIX (GOpM B3auMOJIEHCTBUS IPU PELIeHUH YueOHO! 3a1auH;

BbIOMpaTh TEMAaTUKY U METOJIbl COBMECTHBIX JIEHCTBUN C y4y€TOM OOLIUX HMHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 YJI€HA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOW JESATEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JENCTBUA 10 €€ NOCTHXKEHUIO: COCTaBJIATh IUIAH ACUCTBUN, PACIIPEAEIIAT POJIH C YUETOM
MHEHHUI Y4aCTHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOThI;

OLICHMBATh Ka4e€CTBO CBOETO BKJa/la M KaXKJOr0 yYaCTHUKA KOMaH/bl B OOLIUH pe3yibTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

[IpeIaraTb HOBBIE IIPOCKTHI, OLIEHUBATh UACHU C IMO3ULUM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETMYECKOE ITOBEACHUE B PA3JIMYHBIX CHUTYaLHAX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBJ1ajleHNe YHHBEPCATbLHBIMH PEryJIATHBHBIMH J€fiCTBHSIMU:
1) camoopranu3amms:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHMS JAJs BbIBIEHMS NpoOJeM M HMX pelIeHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BBIOMPATh HA OCHOBE OMOJIOTMUECKUX 3HAHUI 11€JI€BbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JEUCTBUSAX M IIOCTYNKAaxX [0 OTHOIICHUIO K JKUBOM IIPUPOLE, CBOEMY 3J0POBBIO H
3I0POBBIO OKPYXKAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISITh [MO3HABATENbHYIO AESITEIbHOCTD, BBISIBIATH MPOOJIEMBI,
CTaBUTh U (POPMyTUpPOBaTH COOCTBEHHbIE 33Jaud B OOpA30BaTEIbHOM NEATETBHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITENILHO COCTaBIISITh IUIAH PELIEHUs] IPOOIEMBI ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaLlHUsM;



pacHIMpATh paMKH Y4€OHOI0 IIPEMETa Ha OCHOBE JIMYHBIX NMPEANOUTEHUH;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEILICHUE;
OLICHUBATh MPHOOPETEHHBIN OIIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOW HPYIULMH B pasHbIX
o0nacTaX 3HAHWUH, MOCTOSHHO TIOBBIIATh CBOM OOpa30BaTENbHBIA M KYJIbTYpHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTb, OLEHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIAJCTh HAaBBIKAMU IO3HABATENBbHOM pe(dIeKCHMH Kak OCO3HAHHs COBEpIIaeMbIX
JEHCTBUI M MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUMN, MCIOJIb30BaTh
npuéMbl peJIEKCUU AJIs OLIEHKH CUTYalluH, BHIOOpA BEPHOTO PEILICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 110 UX CHIXKEHHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU AaHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

IpUHUMATh ce0sl, TOHMMAasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATb MOTUBBI U apIyMEHTBI APYIUX [IPU aHAIU3€ PE3YJIbTATOB JEATECIBHOCTH;
IpU3HaBaTh CBOE IIPABO U IPABO APYTUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeJl0BeKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmeTHbie pe3ynapTaThl ocBoeHus: nporpamMmmbel COO no 6uonoruu Ha 6a30BOM YpOBHE

BKJIFOYAKOT CHeI_[I/I(i)I/I‘{eCKI/Ie I yqe6H0ro npeamMeTa «buonorusy HAaYYHbIC 3HAHUSA, YMCHUS U
CIIOCOOBI HeﬁCTBHﬁ II0 OCBOCHHIO, HMHTCPIIPCTAIUH H Hp606paSOBaHI/IIO 3HaHHﬁ, BHUbBI
ACATCIIBHOCTH 110 IMOJYYCHHIO HOBOI'O 3HAHUA W NPHUMCHCHHIO 3HAHUH B Pa3JINYHBIX yT-I€6HI)IX
CUTyallusX, a TaKKC B PCAJbHBIX JXU3HCHHBIX CUTyallHAX, CBA3aHHBIX C ouonorueii. B
nporpamme nNpeaAMETHLIC PE3YJIbTAThI IPCACTABJICHBI 110 r'OAaM O6y‘{eHI/I$I.

IIpeomemmnvie pezynomamol oceoenus yueono2o npeomema «buonozusay ¢ 10 knacce 00xcrHbl

ompajxcamb:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE M POJIM OMOJOIMH B CHUCTEME HAay4yHOrO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAyYHOH KapTHUHBI
MHUpa ¥ Hay4dHOTO MHPOBO33PEHHS, O BKJIAJE POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
O0MOJOroB B pa3BUTHE OWONOrMM, (YHKIMOHAIBHOM TIPaMOTHOCTH 4YeJlOBEKa JUIs
pelIeHus KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKpbIBaTh COJIEpKAHNE OMOIOTUYECKUX TEPMUHOB U MOHATUH: )KU3Hb, KIIETKa,
opranusM, MeTa0onu3M (OOMEH BEHIECTB M MPEBpallleHue DJHEPruu), TOMEeOocTa3
(camoperynsinusi), ypoBHEBas OpraHU3allus >KUBBIX CHCTEM, CaMOBOCIIPOM3BEJICHUE
(penpoyKIus), HaCIECTBEHHOCTh, HK3MEHYMBOCTh, POCT U PA3BUTHUE;

yMEHUE u3jaraTb OMOJOTHYECKHE TEeOpHUH (KJIETOYHAs, XPOMOCOMHAs, MYTaI[OHHas,
LEHTpajbHas JorMa MOJIEKYJsIpHOIl Ouosnorun), 3akonsl (I'. Mennens, T. Moprana, H.
W. BaBuioBa) u ydyeHusl (0 LIEHTpaX MHOTOOOpa3usi M MPOUCXOXKICHHS KYIbTYPHBIX
pacrennii H. . BaBwioBa), ompenenars IpaHULbl MX HIPUMEHUMOCTH K JKHUBBIM
CUCTEMaM,;



YMEHHUE BJIaZIETh METOAAMU HAY4YHOTO MO3HAHMs B OMOJOrMH: HaOIIOAECHUE U ONMCAHUE
KHUBBIX CHCTEM, INPOLIECCOB U SBJICHWI, OpraHM3alUs U MpPOBEIEHHE OMOIOTHYECKOTO
OKCIEPUMEHTA,  BBIIBW)KEHHUE  THMIIOTE3bl,  BBIABJIEHUE  3aBUCHUMOCTH  MEXIY
UCCIIElyeMbIMH BEJIMUYMHAMM, OOBSICHEHUE TOJIYYEHHBIX Pe3yJbTaTOB, MCIIOJIb30BAaHHbBIX
Hay4HbIX IOHATUH, TEOPUH M 3aKOHOB, YMEHME [eJlaTh BBIBOABI HA OCHOBAHUU
IIOJIyYEHHBIX PE3Yy/IbTATOB;

YMEHME BBIIEIATh CYIIECTBEHHbIE IIPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKApHOT,
OJITHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, OCOOEHHOCTH HpPOLECCOB: OOMEHa
BEIIECTB M IIPEBpAILEHUS] SHEPruM B KJIETKe, (OTOCHHTE3a, IIJIACTUYECKOro U
JHEPreTU4YecKoro OOMEHa, XEMOCHHTE3a, MHTO03a, MeHo3a, OIUIOJOTBOPECHHS,
Pa3MHOKEHUS1, UHANBUIyaJIbHOTO PAa3BUTHsI OpraHu3Ma (OHTOTEHE3);

yYMEHUE MIPUMEHATh [10JIy4EHHbIE 3HAHUS Ul 0ObSICHEHHsS OMOJIOIMYECKUX MPOLECCOB U
SBJICHUM, AJI NPUHATHS NPAKTHUYECKUX PEIIEHUH B IOBCEIHEBHOW XWU3HHM C LEJbIO
obecrieueHnss OE€30MIACHOCTU CBOETO 37I0POBbsI M 3[0POBbS OKPYKAIOIIUX JIFOJEH,
COONIIOJICHHsI HOPM TPAMOTHOTO IOBEJICHHMS B OKPYXKAIOLIEW IPUPOAHON cpexe,
INOHUMaHHE HEOOXOIUMOCTH HCIOJb30BAHUS JOCTHKEHUH COBPEMEHHOW OHOJIOTUH U
OMOTEXHOJIOIUH JJI PAallMOHAIIBHOTO IPUPOJIOIOIb30BaHUS;

YMEHME pellaTh 3JIEMEHTapHble TIE€HETHMYECKHE 3a/Jadd Ha MOHO- M JUTHOpUAHOE
CKPEIIMBAaHMUE, CIEIUIEHHOE HACJIEAOBaHMUE, COCTaBIATh CXEMBl MOHOTHOPUIHOTO
CKpeLMBaHMs I IpecKa3aHMsl Hacle0BaHMsl IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH Ja00paTOpHbIE M MpaKTU4YeCKue padoThbl, COOMOAATH MpaBHIIa MPH
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

YMEHUE KPUTHYECKH OIICHHWBAaTh W HMHTEPIPETUPOBATH MHPOPMALUIO OHMOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOUIYIO IICEBJOHAYYHBbIE 3HAaHUS M3 pa3IMYHBIX HCTOYHHMKOB
(cpencTBa MaccoBoil HMH(pOpPMAalMM, HAyYHO-TIONMYJSPHBIE MaTepuaibl), ATUYECKHE
aCIEKThl COBPEMEHHBIX UCCIIEIOBAaHUI B OM0JIOTUH, MEIULIMHE, ONOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHBbIE IHCbMEHHBIE U YCTHbIE COOOIIEHMs, 0000IIas
Ouonornyeckyro MH(GOpMaIU0 M3 HECKOJIBKUX HCTOYHHMKOB, TPAMOTHO HCIHOJIb30BATh
NOHATUIHBIN annapaT OMOJIOTHH.

IIpeomemmnpvie pezynomamol oceoenus yueono2o npeomema «buonozuay ¢ 11 knacce 00axcrvl

ompajxcambp:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe M POJIM OMOJIOTMU B CHUCTEME HAyYHOI'O 3HAHUSA
€CTECTBEHHBIX HayK, B (POPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYyYHOH KapTHUHBI
MHUpa ¥ Hay4dHOTO MHPOBO33pPEHUS, O BKJIAJ€ POCCUHUCKUX M 3apyOC)KHBIX YUEHBIX-
O0MoJOroB B pa3BUTHE OWONOrUH, (QYHKIMOHAIBHOM TIpaMOTHOCTH 4YeJoBeKa JJis
pelIeHus KU3HEHHBIX 3a/1a4;

YMEHHUE PpacKpbIBaTh COJEp)KaHHE OWOJIIOTMYECKUX TEPMHMHOB M TOHATUH: BUI,
HOMYJSALMS, TEHOQOHJ, OHBOJIOLMS, JABWXYLIME CHIbl ((aKkTopbl) 3BOJIOLUH,
MPUCTIOCOOTEHHOCTh ~ OPraHM3MOB, BHA000pa3oBaHHE, 3KOJOTHYECKHE (aKTOpPHI,
9KOCUCTEMA, TMPOJYLEHTHI, KOHCYMEHTBI, PEAYLEHTHI, LENU MUTaHHs, SKOJOTHYecKas
nupamua, OuoreoreHos, buochepa;

yMEHUE Wu3jiaratb OHOJOTHMYecKue Teopun (dBomounoHHas Teopus Y. JlapBuHa,
CUHTETHYECKass TEOpHUsS DBOIIONUHM), 3aKOHbBI U 3aKOHOMEPHOCTH (3apOABIIIEBOrO
cxoncrea K. M. bopa, yepenoBaHus IIIaBHBIX HAIpaBlIeHWHA W myTed sBosroruu A. H.



CeBeproBa, yuyeHus o Owmochepe B. WM. BepHnanackoro), ompenensiTb TpaHHUIBI HX
IPUMEHUMOCTH K KHBBIM CUCTEMaM;

YMEHHUE BIJIAZICTh METOAAMU HAYYHOTO MO3HAHHS B OMOJOrMH: HAOJIIOACHUE U ONHCAHUE
JKUBBIX CHCTEM, MPOLECCOB M SIBJICHHI, OpraHu3alnus U MpOBEICHHE OHOJIOrMYecKOro
SKCIIEPUMEHTA,  BBIABW)KCHHE  TUIOTE3bl,  BBISBICHHE  3aBUCHUMOCTH  MEXIY
UCCIIETyeMbIMH BETMYMHAMH, OOBSICHEHNE TOJTYYCHHBIX PE3YJIbTaTOB, UCIIOIb30BAHHBIX
HAYYHBIX TOHATUH, TEOPUH W 3aKOHOB, YMEHHME [I€JIaTh BBIBOABI HA OCHOBAHUU
MOJIy4YEHHBIX PE3y/IbTaTOB;

YMEHHE BBIICIATh CYUIECTBEHHbIC MPHU3HAKU CTPOCHUS OUOJIIOTUYECKUX OOBEKTOB:
BUJIOB, TOMYJAIMHA, NPOAYIEHTOB, KOHCYMEHTOB, pPEIYIEHTOB, OHOIr€OIEHO30B H
HKOCHUCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEICTBEHHOM HM3MEHYMBOCTH, €CTECTBEHHOIO
oT0opa, BU1000pa30BaHUsl, IPUCIIOCOOICHHOCTH OPTaHU3MOB, ACHCTBUS HKOJIOTHUECKUX
(bakTOpoB Ha OpraHuM3Mbl, MEPEHOCa BEUIECTB U IOTOKA HSHEPTrUU B DKOCHCTEMaX,
AQHTPOIIOTEHHBIX M3MEHEHHH B HKOCHCTEMAaxX CBOEH MECTHOCTH, KPYyrOBOPOTA BELIECTB U
OMOreoXMMHYECKUX IIUKIOB B Ouocdepe;

YMEHHE MPUMEHSTh MONyYeHHbIC 3HAHUS ATl OOBSICHEHUS] OMOJIOTHYECKHUX MPOIIECCOB U
SBIICHUM, AN TPUHATHS MPAKTHUUECKUX DELICHUI B IMOBCEIHEBHON XH3HU C IENbIO
oOecrieueHHss OE30MACHOCTH CBOETO 3/10pOBbS U 3/10POBbS  OKDPYXKAIOIIMX JIIOJEH,
COONIOAEHHUSIT HOPM TIpPaMOTHOIO IIOBEACHUS B OKpY)KalILIeH MpUPOIHON cpee,
MOHMMAaHUE HEOOXOIMMOCTH MCIIONb30BAHUS JTOCTHKEHUN COBPEMEHHOUW OUONoruu Jiist
paloHaIBHOTO MPUPOIONOIB30BaAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOIMYECKHE 3a/1ayd, COCTaBJIATh CXEMbI IIEpeHoca
BELIECTB U SHEPTUU B 3KocucTeMax (L[eNH MUTaHUs);

YMEHHE BBIMOIHATH J1a00paTOpHbIE U MpaKTUYEeCKHe padoThl, COOMIOAATh MpaBUa MPU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

yYMEHUE KPUTHUYECKH OIICHWBATh W HHTEPIPETUPOBATH WH(POPMANNIO OWOIOTHYECKOTO
COJIepKaHWs, BKJIIOYAIOUIYI0 TICEBIOHAYYHBIC 3HAaHUS W3 PpaA3IMYHBIX HCTOYHHKOB
(cpencTBa MaccoBoi MH(OpPMAIMK, HAayYHO-TIOMYJSpHbIE MaTepHajbl), paccCMaTpUBaTh
ry100a1bHbIe SKOJIOTHYECKHE MPOOJIEeMbl COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOLIECHUIO
K HUM COOCTBEHHYIO MTO3UIIHIO;

YMEHHME CO3/1aBaTh COOCTBEHHBbIE IHCbMEHHBIE U YCTHbIE COOOIIEHMs, 0000IIas
Ouonornyeckyro MH(GOpMaIU0 M3 HECKOJIBKUX HCTOYHHMKOB, TPAMOTHO HCIHOJIb30BATh
NOHATUIHBIN annapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM uudpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
b 2 .
HONOTHA Kak fiayka 05 https://m.edso00.ru/7f41c292
JKuBbIE CHCTEMBI U MX OpraHu3alys 1 1 bubmorexa [JOK
p . https://m.edso00.ru/7f41c292
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmorexa LHOK
P https://m.edso00.ru/7f41c292
bu6mmoteka [IOK
HKHSHEASATEILHOCTE KICTKH 6 L https://m.edso0o.ru/7f41¢c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnorexka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 N3MEHYMBOCTD 8 15 bubmmorexa [JOK
OpTraHM3MOB ' https://m.eds00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 1 bu6nuoreka [IOK
OMOTEXHOJIOTUU https://m.eds00.ru/7f41¢c292
PeszepBHOE Bpems 1 bubmorexa [TOK
P P https://m.edso00.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 4



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

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne o/ P Kourpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bubnuoreka [{OK
1 OBOIMIOLKOHHAS GrONOrHA 9 1 1 https://m.edsoo.ru/7f41lcc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 1 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 1 https://m.edso.ru/7fA1ccT4
bu6nmorexa LIOK
P 2
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 2.5



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
N KosauuyecTBo 4yacos DJIeKTPOHHbIE
°
/i Tema ypoka B Konrtposabubie = IIpaktudeckue  UHPpoBbIe
cero padoThI paboThI oOpasoBaTe/IbHbIE
pecypcsbl
buonornus B cucreme HayK. MeTo/ bl IO3HAHUS KUBOU
npupozsl. [IpakTrueckas padora Ne 1 bubmorexa HOK
1 J ) B 1 0.5 https://m.eds00.ru/863e6122
CIOJIb30BAHUE PA3IUYHBIX METOJIOB IIPH U3YUCHUHN https://m.eds00.ru/863e632a
OHOJOTHYECKIX 0OBEKTOBY
bubnunoreka LIOK
2 B i . 1 1
XOJIHOM MOHUTOPHHT (KOHTpOJIbHAs paboTa) https://m.eds00.ru/863e6122
3 buonoruueckne cucTeMsl, MPOLIECCH U UX U3YUYEHUE 1 bromorexa LIOK
- POt v https://m.eds00.ru/863e6564

4 XUMHUYECKUI COCTaB KJIEeTKU. Bosla 1 MuHEpanbHbIe 1 bubmuoreka [IOK
COJIH https://m.eds00.ru/863e674e

bubmmoteka IIOK

5) b .C 0 1

CITH. LOCTAB I CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE KaTalu3aToOPBbI.

6 JlaGopaTtopHnas pabota Ne 1 «3yuenue 1 05 bubnuotexa [JOK
KaTaJUTHYECKON aKTUBHOCTU (hepMEHTOB (Ha mpumepe ' https://m.edso0.ru/863e6b72
aMUIIa3bl WA KaTalasbl)»

but6mmorekxa [IOK
7 v I 1
[ICBOBL. SR https://m.eds00.ru/863e6870
but6mmoreka [IOK

8 H .ATOD 1

YIJICHHOBBIE KHCTOTH https://m.edso00.ru/863e6d5c

9 Uctopus u meToasl uzydeHus kietku. Kinerounas 1 bubmuoreka [IOK

Teopus

https://m.edso00.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

10

KieTka kak nenoctHag KuBasg cucremMa

CtpoeHune syKapruoTHYeCKON KiIeTKu. JlaboparopHas
pabota Ne 2 «3ydyeHue cTpoeHus KIETOK paCTeHUH,

bu6nmoreka [IOK

11 o 5 . 0.5 https://m.eds00.ru/863e6ff0
YKUBOTHBIX, TPUOOB U OaKTEpHii 10T MUKPOCKOIIOM Ha https://m.eds00.ru/8636716¢
TOTOBBIX MUKPOIIpENapaTax U UX OMHCAHUE)»

bu6numoreka [IOK

12 OmeH BerecTs wit META6OIH3M https://m.edso00.ru/863e766¢

bubnuoreka [{OK

1 o . X

3 OTOCHHTES. ACMOCHITES https://m.eds00.ru/863e7c98
bubnunoreka LIOK

14 7
Sneprerureckiii ooMen https://m.edso0o.ru/863e7aae

. bubnnorexa [IOK

15 [TpoMexyTOUHBII1 MOHUTOPUHT (KOHTPOJIbHAS paboTa) https://m.edsoo.ru/863796e
JKu3HEeHHBIN TUKI KIETKH. [lenenne kiaeTku. MuTos.

16 JlaGopatopHas pabota Ne 3 «Habmonenue murosa B 05 bubnmnoreka HOK
KJIETKaX KOHYMKA KOPEILKA JIyKa Ha TOTOBBIX ' https://m.edso0o.ru/863e7dc4
MUKpOTIpenaparax»

17 buocunres 6enka. Peakius MaTpuyHOTO CUHTE3A. bubmuoreka [IOK
Tpancnsmus — OuocuHTE3 OENKa https://m.edso00.ru/863e796e

bubnunotexa LIOK

1 H —

8 EKJICTOYHBIC ()OPMBI JKU3HH — BHPYCHI https://m.edsoo.ru/863e7540
but6mmoreka [IOK

19 @opMBbl pa3MHOKEHUST OPraHU3MOB https://m.eds00.ru/863e81b6

https://m.eds00.ru/863e831e
bubnunorexa LIOK

20 Meii

eHos https://m.edso0o.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK. BuG OK
21 OmnonorBopenue. Jlaboparopnast padora Ne 4 0.5 nommorexa L

((I/I3yquPIe CTPOCHHUS IMOJOBBIX KIJIIETOK Ha 'OTOBBIX

https://m.edso0.ru/863e81b6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

MUKpOIIpenaparax»

22 NHnuBuayansHOE pa3BUTHE OPraHU3MOB bubamorexa LIOK

https://m.edso0.ru/863e8436

23 I'enerrika — Hayka 0 HaCIEACTBEHHOCTHU U bubnmnoreka HOK
M3MEHYHUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HaCJI€A0BaHHUS MPU3HAKOB. bubmuorexa [JOK
MoHoruOpuaHOE CKpEIMBaHKE https://m.edso0.ru/863e8878

o5 JurnbpuaHoe ckpemBanmue. 3aKOH HE3aBUCUMOTO Bbu6mmoteka [JOK
HacJIeIOBaHUS MMPU3HAKOB https://m.edsoo0.ru/863e89a4
CueruieHHOe HACJIeI0BaHHUE MPU3HAKOB.

26 JlabopaTtopHnas padota Ne 5 «3yueHue pe3yibTaToB 05 bubnnoreka [JOK
MOHOTUOPHUAHOTO U TUTHOPUTHOTO CKPEITUBAHUS Y https://m.eds00.ru/863e8c60
Jpo30(hUIIBl Ha TOTOBBIX MUKPOIIpENapaTax»

97 ['eneruka nona. HacnegoBanue mpu3HaKkoB, bubnnorexa [JOK
CLEIJIEHHBIX C ITOJIOM https://m.eds00.ru/863e8c60
N3menunBocTh. HenacnencTeeHHasi ”3MEHUNBOCTb.

08 JlaGopatopHas pabota Ne 6. 3yuenue 05 bubanorexa [JOK
MOJU(PHUKAIIMOHHON U3MEHYMBOCTH, TOCTPOCHHE https://m.edsoo.ru/863e8efe
BapHAIIMOHHOTO Psia U BapUAIIHOHHOW KPUBOI»

Hacnencreennas uamMmenunBocThb. JlabopaTopHas
29 pabota Ne 7. «AHanu3 MyTanuil y 1po30Qpuiisl Ha 0.5 bubnmorera LOK
https://m.edso00.ru/863e8efe
TOTOBBIX MUKpPOIIpenapaTax»
but6mmorekxa [IOK

30 Tenreria westopexa https://m.edsoo.ru/863e8d78

31 Cenekus Kak HayKa M IpoLece bubmmorexa TIOK

https://m.eds00.ru/863e9214

32 [Ipomexyrounas arrectarus (KOHTPOIbHAs paboTa)

33 MeToapl U JOCTHIKEHUS CEJIEKIIMHN PACTEHUN 1 but6mmoreka [IOK



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214

KUBOTHBIX https://m.edsoo0.ru/863e9214
34 BbuorexHonorusa xkak orpacib IIPOU3BOJICTBA 1 bubnnorexa LHOK
P p https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne uudgponbie
Tema ypoka Konrpoabubie  IIpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 DBOJIIOLIMS U METObI €€ u3yuenus. Mcropus 1 bubmuorexa [JOK
Pa3BUTHS TIPEACTABICHUH 00 dBOJIIOIIMU https://m.edsoo.ru/863ea20e
bu6mmoreka [IOK
2 B i 0 . 1 1
XOJIHOM MOHUTOPHUHT (KOHTpOJIbHAs paboTa) httos://m.edsoo.ru/863¢9570
bubmunorexa [JOK
3 M 1
HKPOIBOIIOHA https://m.edsoo.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas eIuHHIA BUIa U
4 sBomtoniuu. JlabopatopHas pabora Ne 1 «CpaBHeHHe 1 0.5 bubmorexa HOK
H- paTopHai p ) P ' https://m.eds00.ru/863e99c6
BUJIOB 10 MOP(HOIOTHUECKOMY KPUTEPUIOH»
5 JIBIOKyIIME CUITBI (3JIEMEHTapHbIE (PAKTOPHI) 1 bubnnoreka [JOK
3BOJIIOLUN https://m.edsoo.ru/863e9da4
bu6mmoreka [IOK
6 EctectBe i1 0TOOp U ero o 1
TCCTBEHHEIT OTOOP H ero opme! https://m.edso00.ru/863e9ed0
Pe3ynbTathl 3BOSIOMHI: TPHCTIOCOOIEHHOCTD
7 OpraHU3MOB H BHA000pa3oBaHue. JlaboparopHas 1 05 bubnmuorexa [JOK
pabota Ne 2 «Onucanue npucrnocodIeHHOCTH ' https://m.edso00.ru/863e9fde
OopranusMa u €€ OTHOCUTEIBLHOTO XapaKTepa
8 Hanpagsienust u myTy MaKpOd3BOJIIOIUN 1 bubmorexa HOK
P T P H https://m.edsoo.ru/863e9cle
9 HeoOpaTtumocTs 3BOITIONAN
10 Hcropus xu3Hu Ha 3eMile U METOJBI €€ U3yUeHUs
11 ['umnoTe3sl MPOMCXOXKACHUS KU3HU Ha 3emiIe bu6mmoreka [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

https://m.edsoo.ru/863ea5a6
bubmuoreka [JOK

12 Pa3BuTHe xu3HU Ha 3eMIie 10 3paM U Nepruoaam httos://m.edsoo.ru/863ea6be
OcHOBHBIE 3TaIlbl 3BOIIOIUU PACTUTEILHOTO U
13 *uBOTHOTO Mupa. [IpakTrueckas padora Ne 1 05 bubnmoreka [JOK
«M3yueHne UCKOMaeMbIX OCTAaTKOB PACTCHUHN U https://m.edso0.ru/863ea8bc
KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHas cucTemMa OpraHu4eckoro Mupa bubmmorexa LOK
https://m.edsoo.ru/863ea48e
15 [TpomMexyTOUHbIII MOHUTOPUHT (KOHTPOJIbHAS bubnuorexa [JOK
pabota) https://m.edsoo.ru/863eac2c
16 DBOJTIOMS YeNloBeKa (aHTpororeHes). JApmxkyime bubnuorexa [JOK
critbl ((haKTOPHI) AaHTPOTIOTEHE3A https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJIMM BOJIOLUH YeIOBEKa
UenoBeyeckue pacsl U NPUPOIHBIE AN TALIUN bubnuoteka [JOK
18
YeJloBeKa https://m.edsoo.ru/863eaea2
19 PesepBHblil ypok. O600111€HNE 11O TEME
«BO3HUKHOBEHHE U pa3BUTHE KU3HHU HA 3eMIIe»
20 DKoJorus Kak HayKa
bu6mmorexa [IOK
21 Cpenpl 0OuTaHUA U SKOJIOTHYECKHE (PaKTOPHI https:/m.edsoo.ru/863eafec
AbGuoTtnueckue daxktopsl. JlabopaTtopHas padora No
3. «Mopdonoruueckre 0COOEHHOCTH PAaCTEHUN U3
22 pasHbIX MecT obuTtanus». JlabopatopHas paborta Ne 0.5 bubmmorexa LIOK
https://m.edso00.ru/863eb10e
4. «BrnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJeyca»
23 buotnueckue hakropsl bubmmorexa LIOK

https://m.edso00.ru/863eb348
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DKOJIOTrM4YECKUE XapaKTEPUCTUKHU HOMYJISLUH.

24 [TpakTrueckas padota Ne 2 «Iloacy€T mioTHOCTH 1 0.5
MOMYJISILIUI pa3HbIX BUOB PACTCHUI
bubmumoreka [IOK
25 Coo0rmiecTBa OpraHu3MOB — OHOIEHO3 1 httos://m.e dsogru 18636b46a
bubmumoreka [IOK
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 https://m.edsogru/863eb46a
97 OcHoBHbIE HOKaljaTeJII/I 9KOCUCTEMBI. DKOJIOTHYECKUE 1 bubnnorexa [HOK
nupamuel. CBoiicTBa skocucteM. Cykueccus https://m.edsoo.ru/863eb5fa
28 [IpupoiHbIE S5KOCUCTEMBI
29 AHTPOTIOT€HHBIE 3KOCUCTEMBI
30 buocdepa — rnobdanpHas 3xocucTeMa 3eMiIu 1 ng;;;f;aoggg 63ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS OMOCHEPHI. 1 bubnuoteka [JOK
UYenoseuecTBo B 6nocdepe 3emiu. https://m.edso00.ru/863ebd16
32 [IpomexyTrouHas aTTecTanus (KOHTpOJIbHAs paboTa) 1
33 CocymiecTBoBaHNE TPUPOJIBI M YEIOBEYECTBA 1 bubmmorexa [JOK
https://m.edsoo.ru/863ebale
34 O6o0061ieHne TeMbl «Coo011ecTBa U 3KOJIOTHYECKHE 1
CUCTEMBI»
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

 buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue
/Tlon pen. Ilaceunnka B.B., Akiinonepnoe obmectBo «31aTenbcTBO
«IIpocemenue»

* buonorus. O6mas 6uosnorus, 11 kmace/ CuBornazos B.U., Aradponosa U.b.,
3axapona E.T., O61ecTBoO ¢ orpaHUYeHHONH OTBETCTBEHHOCTHIO «[IPODA»;

AKI_[I/IOHepHOG O6IHCCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://myschool.edu.ru
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