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INOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
OIX0/0B K (DOPMHUPOBAHMIO coOZep:KaHus YydeOHoro mnpenmera «buonorus» cocraBWIn:
koHuenryanbHbie nonoxeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yibTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
O0MMX LENSIX M MPUHIUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHU O criennpuke OUOJIOruH,
e 3HAaYeHHWU B IO3HAHMU >KUBOH IMPUPOJBI M OOECHEYEHMM CYIIECTBOBAHMS 4YEJIOBEYECKOIO
obmiectBa. CorylacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEACICHBI OCHOBHBIC (DYHKIIMU MPOTPAMMBI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no Guosnoruu AaéT MnpejacTaBieHe O LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTaHUsI W Ppa3BUTUA, OOydalooluxcs cpeicTBaMu ydeOHoro mnpeamera «buonorusy,
onpezenseT 00s3aTeNIbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
paszenaM U TeMaM, PEKOMEHJIYEMYIO IOCJIEI0BAaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JIOTUKH 00pa30BaTEeNIbHOrO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroLIXCs.

B mporpamme 10 OHONOTMHM Tak)Ke YUYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yinbraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN JEATEIbHOCTH YUE€OHbIX JIeHCTBUIA 00ydaroIMXCs 10
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa30BaHMsL.

B nporpamme no 6umosorun (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIU30BaH MPUHIIMII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojioruw, Oiarojapss dYemMy B HEH MPOCMaTpPHBAETCS
HalpaBJIEHHOCTh Ha pa3BUTHE 3HAHHM, CBA3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTALMil  JIMYHOCTH, SKOJIOTUYECKOTO  MBIIIJICHHUS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoil cpene. IlosTomMy Hapsay C H3ydeHHEM OOIIEOMOJIOTMYECKUX TEOpHM, a Takke
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAOIINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHUI B OBCEAHEBHOM JKU3HU ISl PELICHUs NMPUKIAIHBIX 3a/1a4, B TOM YHCie: MPO(QUIaKTUKH
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHHUS HKOJIOTMUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarolled MpHUpOIHOMl cpele,
aHau3a BIMAHUSA XO3SHCTBEHHOM NEATEIBLHOCTH 4YEJIOBEKa Ha COCTOSIHUE NPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMaHMS K MPUKIAJHOM HANpPaBIEHHOCTH Y4eOHOTO
npenMera «buosorus» MpoAUKTOBAaHO HEOOXOIUMOCTHIO 00€CTeYeHUs YCIOBHUM Ui pelieHus
OJIHOM M3 aKTyalIbHbIX 33/1a4 MIKOJBbHOTO OMOJIOrHYecKOro o0pa3zoBaHus, KOTOpasi Mpeanoaaraet
dopmupoBaHHEe y 00yYaromUXcs CIIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecnieunBaeT (QoOpMHUpOBaHUE y OOydYalOIIUMXCs MPEICTABICHUNH O HAy4yHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoe, €€ OTIIMYUTENbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLMHU, CO3MAaET YCIOBHS JUIA: TO3HAHUS 3aKOHOB KHMBOW TPHUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
’KM3HH, IKOJIOTMYECKOTO MBILUIEHHS, IEHHOCTHOTO OTHOIIEHUS K )KUBOM MIPUPOJIE U YETOBEKY.

Bonbmioe 3HaueHne OWMOJIOTHS HWMEET TakXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeIHEro oouiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3yyenne



Ouonoruu obecrnieunBacT YCIIOBUS TS dbopMHUpOBaHUS MHTEIJICKTYaJIbHBIX,
KOMMYHHKAITUOHHBIX W HWH(QOPMAIIMOHHBIX HABBIKOB, 3CTETHYECKOH KYJIBTYPHI, CIIOCOOCTBYET
WHTETpaIMi OWOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMHU U3 JPYTHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, U3HKHU, XUMUU U reorpaduu. HazBaHHbBIE TOJIOKEHUS O TIPEAHA3HAYCHUN YI€OHOTO
npeamera «buosorus» COCTaBUIM OCHOBY JUISl OMNPEIEICHHS TOAXOIAOB K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIIMHA KYJIBTYPOCOOOPa3HOTO MOAXO0Aa, B COOTBETCTBUU C KOTOPHIM OOYYarOmIuecs TOKHBI
OCBOWTH 3HAHUS M YMEHUS, 3HAUMMbIC U1 (OPMHUPOBAHMS OOIIEH KYJIBTYPBI, ONPEIACIISIONINE
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT D3JEMEHTHl COJIEpP)KaHUs, KOTOpbIe CIyKaT OCHOBOM Ui  (OpMHUPOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONIMX I'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTypHpOBaHUE COJECpXKaHUS Yy4eOHOro Marepuaga B TpOrpaMMe IO OHOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alid MU 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4debHoro mnpeamera «buonorus» BbIIEIEHBI CIEAYIONINE COACP)KATEIbHBIC JTUHUU:
«buonorust kak Hayka. MeToibl HAy4YHOTO TO3HaHUM», «KileTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosiormueckas cucrteMay, «CucrteMa U MHOrooOpa3ue OpraHudecKoro MUpay,
«OBOIIOLHUS )KUBOU MPUPOIBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

enr um3ydenus ydyebHOro mpemmera «buomorus» Ha 06a30BOM YpPOBHE — OBJAJCHUE
00yJarouMMucs 3HAHUAMHU O CTPYKTYpHO-(YHKIIMOHAIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra u mpuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMS ISl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW IPUPOJIBI U PEILICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

Hoctmwxkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
obecreunBaeTcs peleHrueM CAeAYyIOIMMX 3a/1a4:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTEe3ax, MpaBMiIaX, CIYKalluX OCHOBOU Ijsi (OpMHUPOBaHUS
MPEJCTABICHUA O €CTECTBEHHO-HAYYHOM KApTHHE MHUpa, O METOAAaX HAYYHOIO ITO3HAHWS,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHHe Yy OOYYarOMIMXCS MMO3HABATEIbHBIX, WHTEIICKTYalbHBIX W TBOPYECKHX
CITOCOOHOCTEN B MPOIECCE aHAIM3a JIAaHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJISAJIOB,
UJIeW U MOJIX0I0B K U3YUYECHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aINH;

CTaHOBIIEHHE Yy OOydJarommxcsi oOmmell KymbTyphl, (YHKIIMOHAIBHONH TPAMOTHOCTH,
pa3BUTHE YMEHHU OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOMIETO MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHHWH U OMBITA, TTOJTYYCHHBIX TTPH U3YICHUH OUOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUM B MPAKTUYECKON MEATETbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM MPUPOJIHI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IPH MPOBEICHUH
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHE [EHHOCTU OMOJOTMYECKUX 3HAHWMA JJIsl TIOBBIIICHHUS YPOBHS KOJOTHYECKOU
KYJBTYpPHI, 7151 (GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPUOOPETEHHBIX 3HAHUW W YMEHUH B MOBCEIHEBHOW JXU3HU IS OICHKH
MOCJEICTBUI CBOEW JEATENIBHOCTU IO OTHOIICHHIO K OKpYXKamIell cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00sI3aTEIIbHBIM yYEOHBIM TIPEJMETOM, BXOJSIIMM B COCTaB MPEIMETHOH OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosioruu Ha 0a30BOM YPOBHE CPETHEro 00IIero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiornsi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTMH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM Hay4yHOU KapTUHbI MUpa. CucTeMa OMOJIOTHYECKUX HayK.

MeTtop1 TO3HAHUS KUBOU PUPOIbI (HAOIIOJeHIE, SIKCIIEPUMEHT, OUCaHUE, U3MEPEHHE,
KJ1accU(UKals, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeToIbI TO3HAHUS )KUBOW IPUPOJIBI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktueckast pabora Ne 1. «/cmonb3oBaHuE pa3iaMYHBIX METOJOB IPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHUCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTIMYUE KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBI.

CpolicTBa OuwocucTteM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BHIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTUYECKHI), OMOC(hepHBI.

JdemoHcTpaumnu:

Tabmuupl 1 cxembl: «OCHOBHBIE TIPU3HAKU KU3HU», «YPOBHH OpPraHU3AIMH >KHUBOM
MPUPOIBI.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpODBJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIMM BOJBI M MHUHEpAIbHBIX BeleCcTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 0€IK0B. AMUHOKUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPWUYHAS, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMUYECKUE
cBoicTBa OenkoB. bruonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ounosiornyeckue KaraiauzaTopbl. CTpoeHue ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyoctpatHas crnemuduuHoctb. Kodepmentsl. Buramunbl. OTinuust  (QepMEHTOB  OT
HEOPraHWYECKHUX KaTalln3aTOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHAPO(HOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aununoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHAOB Kak
HMCTOYHUKOB YHEPIHH.



Hyxneunossie kuciotel: JIHK u PHK. Hykieotunbl — MOHOMEPHI HYKJIEMHOBBIX KHCJIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[Mutonoruss — Hayka o kierke. Kiierounass Teopusi — mpuMep B3auMOICHCTBUS UAEH 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 OeJka.

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

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, MX (DYHKIIHH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, muzocoMmsl. [lomyaBToHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHApPUH, IacTuabl. IIpoucxoxaeHne MUTOXOHAPUHA U IJIACTHI.
Bunst mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUYHBINA LIEHTP, IEHTPUOJIH,
PECHUUKH, KTI'yTUKU. DyHKIIMN OPraHOUAO0B KIETKU. BKitoueHus!.

SAnpo — perynsaTopHslil eHTp KiaeTku. CTpoeHue sijpa: saaepHas o00ji0uka, Kaproria3ma,
XPOMAaTHH, AJIPHIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

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

Huarpammbl:  «PacnpeneneHre XMMHYECKHX JJIEMEHTOB B HEXHBOW  MPUPOJAEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuer u cxembl: «l[lepuomudeckass TabmuIa XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTes 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue momnekynsl ATD», «CtpoeHne 3ykapruOTHYECKON
KJIeTKn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMmuasn».

OOGopynoBaHHe: CBETOBOM MHKPOCKOI, OOOpYJAOBaHUE IJisi MPOBEICHUS HAOIIOCHUN,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIMPENapaThl PACTUTEIBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopatopuast pabora Ne 1. «3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTaaas3bl)y.

JlaboparopHas pabora Ne 2. «M3yueHue CTpOCHHs KJIETOK PACTCHH, XUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeETa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
JUCCUMUIIALIUSA (SHEPreTUYeCKHii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIM3Ma.

Tumnber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBas Haszbl (orocuHTeza. Peakumu (doTocuHTe3A.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycrnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIUE OaKTepuu. 3HAUCHHE XEMOCHHTE3a I KU3HH Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBICICHHE U
AaKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl S3HepreTndyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe oOkucIeHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIHUTEIIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHTte3a. leHernueckas wunpopmamms u JHK. Peanmmzanus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancusaius — 6uocunTe3 Oenka. Drtanbl TpaHcasanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTus BupycoB (. W.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKJA BUpYcoB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIC BUpycaMu. Bupyc nmMMmyHoaeduuTa yenoBeka

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWIIIHS, pEeBEpTaa W HWHTETpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

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

Tabmumer  w cxembl:  «Tumel  muTanusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«QHepreTuueckuit oomen», «Xmopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHknuoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xku3HeHHbIH 1K Bupyca CIINa, Oakxtepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: monenu-anmukanuu «Yasoenue JJHK u tpanckpunums», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojens cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1uki, WM KU3HEHHBIM LUKk kietku. WuTtepdasa u muto3. Ilpoueccsl,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI Ha0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. [{uTonornueckre OCHOBBI Pa3MHOKEHHSI U MHIWBHUIYaTbHOTO Pa3BUTHUS
OpraHu3MOB.

Henenne wnetkn — muto3. Cramuu mwurtosa. [lporecchl, mpoucxonsiue Ha pasHBIX
CTaJusAX MUTO3a. BUOIOrMYecKuii CMBICII MUTO3A.

[Tporpammupyemasi TuOeb KIETKH — allonTo3.

®opMBl  pa3MHOXKEHHsI OpraHM3MOB: Oecrosoe | TojoBoe. Buasl  6ecmomoro
Pa3MHOKEHUS: JICJICHUE HAJBOE, MOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHUE,
BETre€TaTUBHOE pa3MHOKEeHUE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJICKLUU.

[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECITOIOTO.

Meiio3. Cragum meito3a. Ilpoueccel, nmpoucxoasdimue Ha craausx menosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIca ¥ 3HaYEHUE MeH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y )KMBOTHBIX. [loMOBBIE Kene3bl:
CeMEHHUKHU U smyHuKH. OOpa3oBaHME W Pa3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepMaTo30H,
SUICKIIETKa) — CIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHUS SHIEKIETOK W
cnepmaTto3onaoB. Omnoaorsopenue. [laprenorenes.

NuauBuayanbHOe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHS Y IMO3BOHOYHBIX MXUBOTHBIX: ApPOOJEHHE, TacTpyJsLus,



opranoretes. [ToctamOproHanbHOEe pa3BuTHE. THUIBI TOCTIMOPHOHAIBHOTO PA3BUTHUS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zButne pacteHuil. OHTOreHe3 IBETKOBOIO PACTEHHUs: CTPOCHUE CEMEHH, CTaAuU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OII0OTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOXKEHUE pacTeHUi», «llelieHne KIeTKu
OaxTtepuii», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMbD», «KIeTOUHBINH UK,
«Permmukanus ITHK», «Muto3», «Meios», «lIpsamoe u HenpsiMoe pa3Butue», «l'amerorenes y
MJIEKONUTAIOIIUX U YeNloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, MUKporpenaparsl «CriepMaTo30UIbl MIIEKOMUTAIOIIETOY,
«Siueknerka muekonuTarouiero», «KapuokuHe3 B KJIETKax KOpElIKa JyKa», MarHuTHas
MoJenb-ammInKanys «/lenenue knetkny, moaens JJHK, mogens meradazHoil XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHnas pabota Ne 3. «HabmrogeHne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

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

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum renetuku. Mcrtopuss pasButus reHetuku. Ponbs nuronorun u
SMOpHOJIOTHUN B CTAHOBJICHUU F'eHETUKHU. BKi1ag poCCHICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPUIIOJIOTUYECKUM, LUTOT€HETHYECKUM, MOJIEKYIIpHO-
reHeTuuecknii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKass CMUMBOJIMKA, UCTIONb3yeMas B
CXEMax CKPEIUBAHUN.

3aKOHOMEPHOCTH  HAcCJelOBaHUS  NPU3HAKOB, ycTaHOBJIEeHHble [. MeHnaenem.
MonoruOpuaHoe CKpenBanue. 3aKoH eMHO00pa3usi THOPUAOB MEPBOTO mokoJieHus. [IpaBuino
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTMOPHIHOTO CKPEIIMBAHUSA. AHAJIM3UPYIOLIEE CKpEIBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHU ISl ONPE/IETICHUs] TEHOTHUIIA OCOOH.

CueruienHHoe HacienoBaHue rmpusHakoB. PaGora T. Moprana mno cuelIeHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cluemnieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHAasI TEOPHUS HACJIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEICHUE 0Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHblE OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

W3meHunBOCTh. BHIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACleACTBEHHas. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslil psn u BapuanuonHas kpusas. Hopma peakiuun npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKAIMOHHONW N3MEHYMBOCTH.

HacnencTBenHas, wiy reHoTUNUYecKasi, "3MeHYMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 ¥ TMONOBOM TpoIlecCC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTalliOHHAs
u3MeH4nBOCTh. Kraccu¢ukanuss MyTanuii: TeHHbIE, XpOMOCOMHBIE, T'€éHOMHble. YacToTra U



MPUYMHBI MyTaluidi. MyTtareHdbie (pakTopbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MenunBocty H. . BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELOBbIM, IMTOr€HETUYECKUH, OMOXUMHUYECKHUM, MOJEKYISIpPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOoM uucie ¢ nomoinpto ITIP-anammu3a. HacnenctBeHHble 3a0o0ieBaHUS
YyelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HAclIeACTBEHHON MpPeIpacloiokKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaThueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIBL 370POBOTO 00pa3a XKHU3HHU, TUATHOCTUKHU, MPO(PUIAKTHKN U JICYSHUS TEHETHUYECKUX
Oone3Hel. MeauKo-reHeTUUECKOE KOHCYJIbTUPOBAHUE. 3HAUEHHE MEAMLIMHCKONW TE€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeTIOBeKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTeHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHHs] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmoneicTBre ajielIbHbIX T'€HOBY, «[ €eHeTHnYecKrue KapThl pACTEHUM, JKUBOTHBIX
u 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka H IKMBOTHBIX», «Bumgel wu3MeHunBoctu», «MoaudukannoHHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTHka rpymnn KpoBu», «MyTaloHHas
WU3MEHYUBOCTbHY.

Ob6opynoBaHue: MoAeTU-aNMIUIMKaIuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «J/{po3oduna» (Hopma, Myrauuu Gopmbl KpbUIbEB U OKpPAcKu Tena), repoapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «M3yueHue pe3ysibTaTOB MOHOTMOPUAHOTO U AUTHOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopnast pabota Ne 6. «M3yueHne Moau(pUKAIIMOHHON U3MEHUYUBOCTH, TTOCTPOCHUE
BapHallMOHHOTO psiZia U BapUallMOHHOW KPUBOI».

JlaGopatopHass pabora Ne 7. «AHamu3 MyTauMid Yy Jpo30QHiIbl Ha TOTOBBIX
MUKpOIIpenapaTax.

[TpaxTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipouecc. 3apoKIEHUE CelNeKIUu U noMecTukanus. Yuenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKIEHUS W MHOrooOpaszusi KyJIbTYpHbIX pacTeHui. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpOJa, IITaMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI M MHAMBUIYAIbHBIH OTOOPHI B CENEKLUU
pacTeHui 1 kUBOTHBIX. OLleHKa 3KcTepbepa. biI3kopoACTBEHHOE CKpeIMBaHNe — MHOPUIUHT.
Uucrtas nwHuA. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — aytOpuaunr. OtnanéHHas ruOpuauzanuss U e€ yCrHexu.
HcKycCTBEHHBIM MyTareHe3 U IIOJIYy4YEHUE IOJUIUIONAOB. JIOCTHIKEHHs CEJIEKUUU PACTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.



buotexHosnorus kKak oTpacib MNPOU3BOJCTBA. ['€HHAs HMHXEHEpHUsA. OTalbl CO3JAaHUS
pexomOuHanTHOM JIHK u Tpancrennbix opranusmoB. Kierounas unxenepus. Knetounsle
KYJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMe M dTudeckue mnpobiaemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpauu:

IToprpersr: H. W. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmupel u cxeMmbl: kapta «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «llopoabl JoOMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3anusy, «Paboter akamemuka M. @. VBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MyJIsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIBTYPHBIX COPTOB
pactenuii, repoapuii «CellbCKOX03UCTBEHHBIC PACTSHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHIKEHHUS CEJICKIMU PACTeHMM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035TUCTBO, JTA0OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

11 KUIIACC

Tema 1. JBosonMOHHAsA OHOJIOTHS.

[IpeanochbuIKM BO3HUKHOBEHHUS! SBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHUS U €&
MecTO B Orosoruu. BinsHue 3BOIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenscrBa dBomonuu. [laneoHTosnornyeckue: mNOCIEA0BATEIBHOCTD IOSIBICHHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETONUCH, NIepexo/iHbie (opMbl. bruoreorpaduueckue: cxoacTBo
U paznnume GayH U Qpop MaTEpUKOB U OCTPOBOB.

OMOpPHOIOrMYECKHE: CXOJCTBA U pa3iuuus SMOPHOHOB pPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aAHAJOTWYHBIC, PYIUMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METab0IMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBHHU3MA.
JIBIOKyIIMe CHUJIBI  SBOJIIOLMM BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIpH
OTPaHUYEHHOCTH pPECypcoB, HeompelenéHHas HW3MEHYMBOCTh, OOprOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunreruyeckas teopus 3Bomonuu (CTI) u e€ ocHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonynanusa kak eIMHULA BUAA U DBOJIIOLUH.

JBmwxynme cuibl ((hakTophl) HBOJIONUHM BUAOB B NpHpoJe. MyTallMOHHBIM mpolecc U
KOMOHMHATUBHAsT HW3MEHYUBOCTh. [lomymsiivoHHble BOJHBI U Apedd reHoB. M3onauusa u
MUTpaIus.

EcrectBennblii oTO0p — Hampapistomuil ¢daktop 3Bomounud. DopMbel eCcTeCTBEHHOTO
otbopa.

[Tpucnoco0eHHOCTh OPTaHU3MOB KaK pe3yibTaT 3BOJIONHH. [IpuMepsl mprucocoOIeHMI
y OpraHu3MoB. ApoMop(03bl U UINO0ATANITALNH.

Bun wu BumooOpazoBanme. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI00Opa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOE.



MaxkposBomonus. @opMbl 3BOMIONUHU: (QHUIIeTHYeCKasi, TUBEPIeHTHAas, KOHBEpreHTHas,
napasuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[IpoucxoxaeHue oT HEeCIEeIHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienManu3anys. AanTuBHas paIdaiusl.
JdemoHcTpaumuu:

IToprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBepiios.

Tabmuuplr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiiey», «3apoJbliin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 3a CyIIECTBOBaHHEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpasue copToB pacteHuii», «MHOroodpasue mopoj
JKUBOTHBIX, «ITomynsiumy, «MyTanuoHHas MU3MEHYUBOCTDY, «ApomMopdo3bI»,
«Unnoanantamumny, «OO0mas aereHepauus», «JBrkymue cuiibl 3Bomonuny, «Kapra-cxema
mapuipyra nyremectBus Y. lapeuna», «bopsba 3a cymectBoBanue», «lIpucrnoco0ieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bu1oo0pazoBaHue», «IKOJIOTHYECKOE BUI000pa30BaAHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH, HAOOp IUIO0B U
ceMsiH, Kosuekuus «[Ipumepbl 3alUTHRIX MPUCTOCOOTIEHHUH Y )KMUBOTHBIX», MoJieinb «OCHOBHBIE
HAIpPaBIIEHUS IBOIIOLUNY, 00BEMHAs MoJenb «CTpOeHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX ).

buoreorpaduueckass kapra Mupa, KOJUIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX U pacTeHHil», Moaenp anmiukauusa «llepekpéct XxpomMocom», BiIa)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymkw», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKU TEJa).

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE )KU3HU Ha 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rUmoTe3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W IMaHCHepMus. XUMHUYecKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMHYECKOW 3BoJoNMKM. HavganbHable Tansl Ouonorudeckoit sBostonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKJIETKHU. [IepBble KIETKH U UX
sBOIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xusHm Ha 3emsie mo dpam u nepuojam. Karapxell. Apxelickas u
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPJTOBUKCKHUH,
CUJIypUHCKHUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

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

KaitHo3oiickas spa 1 €€ nepuobl: MajJeoreHOBbIi, HEOT€HOBBII, AHTPOIIOT€HOBBIH.

XapakTepucTuKa KJIMMaTa M TeojIorThYeckux IMpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLMU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

CucremMa opraHM4ecKoro Mupa Kak OTpakeHHE 3BOJIIOLMHA. OCHOBHBIE CHUCTEMATHUYECKUE
TPyl OPTaHU3MOB.

OBOJIONMST YEJIOBEKAa. AHTpPOIOJOTHS Kak Hayka. Pa3BuThe mpencraBieHUd O
IIPOUCXOXKICHNUN YesloBeKa. MeTo1bl 3yueHus: aHTpornorene3a. CxoAcTBa U pa3indusl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YEIIOBEKA.



JBwxkymue cunasl  (akTopbl) aHTpomoreHe3a. HacmencTBeHHas W3MEHYHMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIAUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeIbIi,
UYenoBexk npsmoxonsimmii, YenoBek HeaHaepTaibckui, YemoBek pazymublid. Haxomaku
MCKOTIAeMbBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 0OJIACTh PACHPOCTPaHEHUs], 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOIeonaHas (eBpa3uiickasi), Herpo-
aBcTpajionjiHas  (9KBaTOpUAIbHAsA), MOHTOJOUJHAs  (a3MaTCKo-aMepukaHckas). YepTsl
MPHUCIIOCOOJICHHOCTH TPEACTAaBUTENICH YEIOBEYECKMX pac K YCIOBHUSM CYIIECTBOBAHUS.
EnuncTtBo uenoBeveckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Hoptpetsr: @. Penn, JI. Ilacrep, A. . Onapun, C. Mumnep, I'. FOpu, Y. J{apBus.

Tabmumer u cxembl: «Bo3aukHoBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHHUYECKOTO
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa M YeOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUecKre pacoiy.

Ob6opynoBanue: wmynsixu «[IpoucxoxxaeHue uenoBeka» (OIOCTBI  aBCTpaJONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKUA WIK M300pakeHHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiuia,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHI.

JlabopaTopHbIe U NIpaKTHYeCKHe padoThI:

[TpakTiueckast padota Ne 1. «3ydeHrne MCKOMAEMBIX OCTATKOB PACTCHHH M )KMBOTHBIX B
KOJUTCKITUSX ).

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

Tema 3. OpranusmMsl U OKpYKal0Ias cpeaa.

DKOJIOTHS KakK HayKa. 3aJaud W pa3/elibl JKOJOTHH. MeToabl DKOJIOTHYECKUX
UCCJIEJOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MyIIHAs, IMOYBEHHas,
BHYTPHUOpPraHU3MEHHasI.

Oxonorndeckue (akropel. Kmaccudukamus skogorndeckux (GakTopoB: aOMOTHYECKHUE,
OMOTHYECKHUE M aHTPOIOTEeHHBIE. J[efCTBHE YKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (QakTOpel:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PaKkTOpoB. brojornveckre puTMbl.

buotnueckne  ¢dakTopel. Buumbl OMOTHYECKHMX  B3aUMOACHCTBUN:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO3 U ero ¢gopMmel. [lapazutusm, Koomepaius, MyTyaJIn3M, KOMMEHCAITU3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeEHcCalu3M, HeHTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHKUA monyasanui. OCHOBHBIE TOKa3aTely TOMYJISIHH:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauusd. JluHamuka
YUCJIICHHOCTHU MONYJSALNUU U €€ PETyIsIIusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymbomsar, K. @. Pynse, 3. I'ekkensb.



Tabmuupl u cxeMbl: kapta «[Ipupomnsie 30HbI 3eminy, «Cpeapl OOUTaHUS OPTraHU3MOBY,
«Doronepuogusm», «llomymsanuuy, «3aKOHOMEPHOCTH pOCTa YHUCIECHHOCTH IOMYJISALUN
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopHnas padota Ne 3. «Mopdomoruueckre 0cCOOEHHOCTH PAaCTCHUI U3 PAa3HBIX MECT
oOUTaAHUSY.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA PAa3HBIX BUIOB PACTCHUI.

Tema 4. Coo0mecTBa U 3KOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBafd,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkonoruyeckue cucreMbl (dkocuctemsbl). [lonste 00 3KocucTeMe W OHMOTeOIEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTHI JKOCHUCTEMBI: TMPOAYIEHTHI, KOHCYMEHTBI, PpPEIYyIEHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUM B IKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTeNM 93KOCHCTEMBI: Omomacca,
OPOAYKIHMSI. DKOJOTHYECKHE MUPAMHIBL: TMPOMYKIUH, YHUCIEHHOCTH, Ouomaccel. CBoOMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOPETyIIsusl, pazButue. CyKieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOOIKOocucTeMbl. buonornyeckoe u
XO03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
Xusoe BemectBo u ero QgyHkuuu. OcoOeHHOCTH OHochepbl Kak IiI00aJbHOW IKOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemecTB M OWOT€OXMMHYECKHE ILHKIBI JJIEMEHTOB (yriiepoaa, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPOIIOTeHHbIE H3MeHeHus B Onocdepe. ['modanbHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymecTBoBaHM€e NPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00pa3Hsi Kak OCHOBA
ycroifunBocTu Onochepsl. OcHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpcaMH U MX
ucnosb3oBaHue. JloCTHKeHUs OMOJIOTUH M OXpaHa IPUPO/IBL.

JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Teaciu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuubl u cxemsl: «Ilumessie nenu», «buoreHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuTaHusy, «OKoJOrHMueckas mnupamuaa», «buocdepa u YemoBex»,
«JKocHuCcTeMa IIUPOKOJIIMCTBEHHOIO Jieca», «IJKOCHUCTEMA XBOWHOro Jjecay», «buoneHos
BosoEMay, «ArporeHo3», «l[IpuMepHbIE aHTPOTIOTCHHBIE BO3ACHCTBUS Ha TIPUPOAYY,
«BaxkHeiilme MCTOYHHMKHM 3arps3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeimias
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHUKoOBeIN 3P hexT», «DPakTOpbI
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykTypa ouochepsn», «Pacnpoctpanenue
XKu3HH B Onochepe», «O30HOBBIN dKpaH Ouochepnr», «KpyroBopor yriepoaa B Oumocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunuynele OMOIICHO3BD», repbapmii
«PactutenpHbie  cooOmecTBay, Koulekuuu — «buwoneHo3», «BpeguTennm — BakHEHIIHMX



CEJIbCKOXO3SMCTBEHHBIX ~KYJIbTYp», TrepOapuu U KOJUIEKUMH PACTEHHMH M  IKUBOTHBIX,
IIPUHAJIeKALME K Pa3HBbIM dKOJOTMYECKUM IpyliiaM oAHoro Buja, KpacHas kaura Poccuiickon
Deneparun, H300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

buonorus. 10 kmacc: yaeOHUK 1151 00111€00pa30BaTeIbHBIX OpraHU3aIui: YTriyOaIeHHbII
ypoBenb/ mon peaaknueid B.B. Tlaceunnka — M: IIpocBemenue, 2022. (JInHUs KU3HK).

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

[TpoBepouHbIe U KOHTPOJIbHBIE PAOOTHI
Mertoanueckoe nocodue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET
but6mmoreka [JOK

Pemry EI'D EI'3—2023, buosnorus: 3aiaHus, OTBETHL, pemenus (Sdamgia.ru)
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I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHMOJIOI'MHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBiIuMBarOTCsS TpeOOBaHUS K pe3yJlbTaTaM OCBOCHHS
00y4aroIUMUCS IPOrpaMM CpeAHero ooiero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHMS INpeaMera «buoyorus» BbIIEIEHBI
CIIEAYIOIINE  COCTAaBIIAIONIME: OCO3HAHUE OOYYAIOUIMMHUCA  POCCHHCKOM  Ipa)KIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOINPEIEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPHUYECKHUX TPAJULUN pa3BUTHUS
OMOJOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTh OOYy4arolUIMXcs PYKOBOJACTBOBATbCS B
cBOCH JACATCIIbHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MMpucCymumMu CHUCTEMC
OMOJIOTHYECKOTO0 00pa30BaHUs, HaJIMYMe SKOJOTMYECKOTO MPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHbIEC TIJIaHBL.

JInuaOCTHBIC pE3yiabTaTbl OCBOCHUA IMPEAMCTA «bnomnorus JOCTUI'alOTCA B CIAHUHCTBC
yqe6H0171 M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMM, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHefI Mno3uuuu JINYHOCTH, IMATpUOTU3MaA,
YBaXXEHMSI K 3aKOHY M IPABOMIOPSAAKY, YEIOBEKY TPyJda U CTapUIEMy ITOKOJIEHHUIO, B3aHUMHOI'O
YBaXEHHS, OEpEeKHOTr0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JImuaOCTHBIC pPE3YyIbTAaTbl OCBOCHUS yqe6H0ro npeamMera «buomorus AOJDKHBI OTpaXXaTb
TOTOBHOCTb M CHOCOOHOCTH OOY4aroluXcsi pyKOBOJCTBOBATHCS C(HOPMHUPOBAHHONW BHYTPEHHEN
MO3ULMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OPUEHTALMH, IIO3UTUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOILEeCTBa,
PACIIMPCHUEC KU3HCHHOI'O OIIbITa W ONbITa ACATCIBHOCTU B MPOHECCE pCalM3alliid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCHHUTATEIBHOMN ACATCIIBHOCTH, B TOM YHUCJIC B YaCTHU:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOro 00IIeCTBa;

OCO3HAHHUE CBOHMX KOHCTHTYIIMOHHBIX IIpaB H 065[33HHOCTGI>'I, YBAXXCHHUEC 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH NEATEIBHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSTh COOCTBEHHYIO TO3HUIIMI0O 110 OTHOIICHHWIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSA JIIOJIEH ¢ pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIIbHBIM
MTOJIOKEHUEM;



FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIIECCE COBMECTHOTO BBHINIOJHEHUS Y4EOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIMIOHEHTOB NP 00CYXJICHUN CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIMTAHMS

c(hOpPMUPOBAHHOCTH POCCHICKON TPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOAHOMY HACIEIWI0 M MAMATHUKAM IIPUPOJBI,
JocTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OMOJIOTUY, TOHUMAaHU 3HAU€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IPHUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CITY>K€HUIO U 3auuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHUE K CBOMM pOJUTENSIM, CO3JaHHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPAIUIIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocnUTAHHS, (POPMHPOBAHUS  KYJIbTYPbI 310POBbSl M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTI0ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
peryisipHas ¢GuU3MYECKas aKTHUBHOCTH), OEPEKHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUUECKOMY 3JI0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJEICTBHN M HEMPHUATHS BPEIHBIX MPHUBBIYCK (YIIOTPEOICHHUS aTKOTOJIs,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MacTEPCTBA, TPYI0TIO0HE;

TFOTOBHOCTb K aKTUBHOU JEATEIBHOCTH TEXHOJIOTMYECKON U COLUAIILHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSATEIHHO  BBITIOJNHATH  TaKYIO
JIeATETbHOCTb;



MHTEPEC K Pa3IUyHBIM cepaM MpodeccHOHANbHON IesTeNbHOCTH, YMEHHE COBEpILATh
OCO3HAHHEII BBIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30oBaHHUIO M CaMOOOpPA30BaHUIO HAa TPOTSDKCHUU BCEH
JKU3HH;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

IKOJIOTHUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
IIOCTYIKOB M OLIEHKU UX BO3MOKHBIX IIOCJIECTBUN JIJIs1 OKPYXKAIOLIEH CPEbL;

OCO3HaHHUE TTI00aTBHOrO XapaKTepa 3KOJOTHIECKUX MPOOJIeM U IyTel MX PelicHUS;

CIIOCOOHOCTH UCIOJB30BaTh MPUOOPETACMbIE TIPU W3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHuu MpoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOINOIB30BaHUEM (COOII0IeHNE
MpaBUJI MOBEICHUS B INPUPOJIC, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHUS B SKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEeM, Orochepsl);

AKTUBHOE HEIPUSATHE JIEHCTBUM, NMPHUHOCAIIUX BpEI OKPYKAIOIIEH MPUPOIHON cpeje,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HYKOJIOTMUYECKUE MOCIEICTBUS MpeANpPUHIMASMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJU4He Pa3BUTOTO HKOJOTHYECKOTO MBINIICHUS, SKOJOTUYECKON KYIbTYphI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IpAKTUKE, TOTOBHOCTU K YYacTUIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTHUECKOW HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha JAMalore KyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUPE;

COBEPIIIEHCTBOBAHUE SI3BIKOBOM M UNTATEIHCKON KYJIBTYPhI KaK CPEJICTBA B3aUMOICHCTBHS
MEXY JIOJIbMU U TIO3HAHUS MUDA;

MOHMMaHHEe crenupuKu OUONOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paIroHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUU 1IEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaroIeM
MHpE Kak O €eIWHCTBE TNPHUPOABI, YEIOBEKa U OOIIeCTBA, B TMO3HAHUHM MPUPOTHBIX
3aKOHOMEPHOCTEN U PEIICHUH MPOOJIeM COXpaHEHUSI IIPUPOTHOTO PAaBHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTH OUOJIOTMH AJII COBPEMEHHOW ITUBUIIM3AIMH: 00eCTIeYeHHUS
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3AaHHE MEPCIEKTHUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA IMyTEH BBIXOJIa U3 TI100aTbHBIX
AKOJIOTHYECKUX MPOOJIeM B obecTieueHusl iepexoia K yCTOWYMBOMY Pa3BUTHIO, PAlIMOHATEHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJyUYEHUU OMOJOTHYECKHX 3HAHWUU B IENSX TOBBIINICHUS 00IIei
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTh (DHYHKIIMOHAIBHON
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMoil pu N3y4eHun OHOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB MO3HAHUS, MCHOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4YaeMmble 3HAHUS IS aHaidu3a WU OOBSICHEHHs SBICHUN
OKPY’KaIOIIET0 MHUpa W MPOUCXOIANIMX B HEM HM3MEHEHUW, YMEHHE JeNaTh OO0OOCHOBAHHBIC
3aKJIIOYEHUsI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TMOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIh30BaTh OHMOJOTHYECKHE 3HAHWS JJIs PElIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAlIMSIX;



OCO3HAHME IICHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTh OCYIIECTBIISATH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH IO OHWOJOTMHM B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSMH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysbTaTbl OCBOEHHUsS ydyeOHOro mpeamera «buosorusy BKIIOUYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA MEXAUCUUIUIMHAPHBIE
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOUINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U cnenr(uKy METOAOB MO3HAHMS, HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHHE, IpPOILeCcC, CHCTeMa, HayuyHbld (DaKkT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/eHUe, U3MEpEHUe, HKCIEPUMEHT U JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeiCTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbIE, PETYIATUBHBIE), 00€CIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBFHONW T'PAMOTHOCTH M COIMAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJbHble y4yeOHble ACUCTBUS B IO3HABATEIbHOH U
COLIMAIbHON ITPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OCBOEHHUS IPOrpPaMMbl CpEIHEro oouiero odpa3oBaHUs
JIOJKHBI OTPakaTh:

Osi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukaiuu, 000OIIEHHUs), PacKpbIBaTh CMBICI OHMOJIOTHUYECKUX
MOHSTUN (BBIIEIATH UX XapaKTEpHbIE MPU3HAKH, YCTAHABINBATh CBSA3H C APYTUMU NOHITUSIMHU);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEISIMU;

MCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUS Uil OOBbACHEHUs (AKTOB M SIBICHUHM KUBOU
HPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHUBHBIE, JEIyKTHBHbIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IPUMEHSTh CXEMHO-MOJIEIbHbIE CPEACTBA JUIsSl MPEACTABICHUS CYIIECTBEHHBIX CBS3€il U
OTHOILIEHHH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaxX, a TAaKXKe MPOTUBOPEUMH Pa3sHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHMOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH pEHIeHHs TPOOJIeMbl C YUETOM aHAIM3a UMEIOIINXCS MaTepHalIbHbIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBaTb W BBIIOJHATE Pa0OTy B YCIOBUSAX pPEAIbHOIO, BHUPTYAJbHOTO U
KOMOHMHUPOBaHHOTO B3aUMOJACHCTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE NP PEILICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHS:



BJIa/IETh HaBBIKAMH y4eOHO-HCCIIEAO0BATEIbCKON U MPOEKTHOW AEATEIbHOCTH, HaBbIKAMU
paspenieHust nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMUHbIX METOJ0OB I103HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHUS, BIaJTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMHU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyalM3HpOBAaTh 3ajady, BBIJBUTATh
TUNoTe3y €€ pelieHusl, HAaxXOIUTh apryMEHThl HJs JO0Ka3aTelbCTBA CBOMX YTBEPKIACHMUIA,
3aJjaBaTh MapaMeTpPhbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh IOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampoChl M TNPUMEHATh pPa3IMUHbIE METOAbI NpH IOMCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHBHOT'O HCIOJIB30BAHUS PA3JIMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpEACTaBICHUS OHOJIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTroe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CPENCTBA TpH padboTe C OWOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3HMUECKHe M MaTeMaTU4YecKHe 3HAKH M CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM AefiCTBUSIMU:

1) obenne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIGHUS OTHOCHUTEJIBHO BBINOJHEHUS TMpeajaraeMoil 3agayd, YYUTHIBAaTb MHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacro3HaBaTh HEBepOaJbHBIE CpPEICTBA OOIICHMS, TMOHUMATh 3HAYCHUE COIMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHUSI KOH(DIUKTHBIX CUTYallUi, YMETh CMSIT4aTh KOHMIUKTHI U
BECTHU 1EPETOBOPHI;

BIIAJICTh PA3JIMYHBIMU CIIOCOOAMHU OOIICHUS M B3aUMOJICHCTBHUSA, NOHHMMATh HAMEPECHHS
JIPYTUX JIFOACH, MPOSBIATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (opMme
(bopMyITHUPOBATH CBOM BO3PAKCHHUS;

Pa3BEPHYTO W JIOTMYHO M3JaraTb CBOIO TOUYKY 3pPEHHUSI C MCIOJIb30BAHHEM SI3BIKOBBIX
CpE/ICTB.

2) coBMeCTHAasl IeATeJbHOCTh:

MOHMMATh ¥ UCIOJh30BaTh MPEUMYIIECTBA KOMAHJIHON W MHIUBUAYATbHOU pabOTHI IIpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3auMOAEHCTBUS TP pElICHUH Y4eOHOM 3a1auH;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJA0T0 WICHA KOJUICKTHBA,

NPUHUMATh LIETM COBMECTHOHM JESTEIbHOCTH, OPraHW30BBIBATH M KOOPIUHUPOBATH
JEUCTBUA 110 €€ INOCTHIKEHHIO: COCTAaBIATH IUIAH JACHMCTBUHM, PACHPENEISTH POIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHOI paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKA KOMaHIbI B OOIIUH pe3ysIbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBBIE MPOEKTHI, OLIEHUBATh WMJIEM C TMO3UIMKM HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUECKOE TIOBEJACHUE B PA3IMYHBIX CHUTYaIUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITH HMHUIIMATHBHBIM.

OByaieHUe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBHUAMM:

1) camoopranu3amnms:

WCIIOJIH30BaTh OMOJIOTMUECKUE 3HAHUS IS BBISIBJICHUS TPOOJIEM M MX pEIICHUs B
JKU3HEHHBIX U yUYEOHBIX CUTYyAIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTHYECKHUX 3HAHUI 11€IeBbIe U CMBICTIOBBIE YCTAHOBKH B CBOMX
JEHUCTBUSIX M TOCTYIKAaX IO OTHOLICHHWIO K >KMBOM NPUPOJAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY>KaIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh IMO3HABATEIBHYIO JESITEIBHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (GOPMYyIUPOBATH COOCTBEHHBIE 3aJauyud B 00pa30BaTENbHON JAEATEIbHOCTH U
JKU3HEHHBIX CUTYalLMSIX;

CaMOCTOSITEJIbHO COCTABJISITh TUIAaH PEIICHHs MPOOJIEMBI ¢ YIETOM UMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacupsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEATNOYTCHUT;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTH (POPMHUPOBAHUIO U TIPOSBICHHUIO IIIMPOKOM IPYAUILIUN B Pa3HBIX 00JacTIX
3HAHMIA, TOCTOSTHHO TIOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;



BJIa/IETh HaBBIKAMH MO3HABATEIbHON pedIeKCcun Kak OCO3HAHUSI COBEPILAEMBIX JIeHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS 110 UX CHIXKEHUIO;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT CrieluuuecKkue sl yaeOHoro npeamera «buosorus» HaydyHble 3HAHUS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U MIpeoOpa3OBaHUI0 3HAHWUM, BHJbI
JeSITeIbHOCTH 1O MOJYYEeHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosyoruei. B
porpaMMe IpeAMETHBIC Pe3YJIbTaThl MPEACTABICHBI IO ToJaM 00yUeHHS.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHMU COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTHHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOIOrMYECKUX TEPMUHOB U MOHATUN: )KU3Hb, KIETKA,
opranusM, MeTtabonmu3m (0OMEH BeUIeCTB U MpPEBpalleHHEe JHEpPruH), TOMEOCTa3
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCHPOM3BEICHHUE
(penpoyKuus), HaCIeCTBEHHOCTh, UI3MEHUYMBOCTh, POCT U PA3BUTHUE;

yMEHUe u3jaraTb OHOJIOTHUECKHE TEeOopuu (KJIEeTOYHas, XPOMOCOMHAs, MYyTallMOHHAs,
LEeHTpajbHas JormMa MoJeKyJspHoW Ouonorun), 3akoHbel (I. Menpens, T. Moprana, H. H.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKACHUSI KyIbTYpHBIX pacTteHuil H. U.
Baguiosa), onpeaensTh rpaHUIbl KX IPUMEHUMOCTH K J)KUBBIM CUCTEMaM;

yYMEHHUE BIa/IeTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJEHHWE U ONMHCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJIEHUN, OpraHU3aluss U TMPOBEACHHE OHOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISBICHUE 3aBHCHUMOCTH MEXIY HCCIeyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX PE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKapHuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIECCOB: OOMEHa BEUIECTB U
NPEBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOXKEHUSI, NHIAUBUAYAIBHOIO Pa3BUTHUSA
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOIy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOMN KU3HHU C IIETIbI0 00eCTIeUeHUs
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TIOBEJCHHUS B OKpY)KaloIled MPUPOAHON cpele, MOHMMaHue HEOOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHUE, CIEIUIEHHOE HACIEeI0BAaHUE, COCTABISATh CXEMbl MOHOTHUOPHUIHOTO CKPEIIMBaHUS
JUTS IpeJICKa3aHMsl HAaClIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILIEHHBATh U HMHTEPHPETUPOBATH HHPOPMAINIO OHOJIOTHYECKOTO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBaHHM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCHBMEHHBIE U YCTHBIE COOOIIeHHs, 00001as
Ouonornyeckyro WHGPOPMANHMI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOECHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHH B CHCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON TPAMOTHOCTH YeJIOBEKa JJIs PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacCKphIBaTh CO/IeP)KaHNe OMOJIOTHUECKUX TEPMUHOB U TTOHATHI: BT, TIOMYJISIIIHS,
reHooHM, SBONIONMS, JBWXKYIIUME CHIBl ((aKTOpbl) H3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJ000pa30BaHME, JSKOJIOTMYECKHE (DAKTOPBI, HKOCUCTEMA, MPOAYLECHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIeNH MUTaH!s, SKOJoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

yMEHHE W3Naratb Owosnorndeckue Teopun (dBomronoHHas Teopus Y. JlapBuHa,
CHHTETHUYECKAasi TEOPHs SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoacTra K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W OMHCAHUE
KUBBIX CHCTEM, TIPOIIECCOB W SBJICHUH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTU MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIyYEHHBIX pPE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BHIBOJIbl HA OCHOBAHHUH MOJYYCHHBIX PE3yJbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB: BHUJIOB,
HOMYJSAIUN, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OI[EHO30B U HIKOCUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACTEICTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,
BUI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHSI SKOJIOTMYECKHX (DaKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA YHEPTHH B HYKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB W OMOT€OXMMHUYECKHX IIMKJIOB B
ouocdepe;

yYMEHHUE TIPUMEHSTH TOJTyYCeHHBIC 3HAHUS U OOBSICHEHUs OMOJOTHYECKHX IMPOIECCOB U
SBIICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHus
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUSI B OKPYXAaOLIEH NPUPOIHON cpenae, MOHMMaHUEe HEOOXOIMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt panoOHAIEHOTO
HPUPOJIOTIONIL30BAHMS,

YMEHHE peIIaTh 3JIEMCHTapHbIC OMOJOTMYECKUE 3aJayH, COCTABJISATH CXEMbI IMEpeHOoca
BEILIECTB M SHEPTUH B IKOCUCTEMaX (I[eTIH IIUTaHuA);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTUYecCKue paboThl, COOIIOAATh MpaBWIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATh W WHTEPIPETUPOBATH HUH(POPMAIMIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKIIOYAIONIYIO IICEBJOHAYYHBIC 3HAHMS W3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHaibl), paccMaTpUBaTh IJIOOATBHbBIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, POPMHUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

yMEHHE CO3[aBaTh COOCTBCHHBIE IIMCBMEHHBIE M YCTHBIE COOOIICHHs, 0000mIas
Ouonormyeckyro HMH(GOPMALUIO0 M3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

Opraﬂmauuﬂ l'IpOCKTHOﬁ u yqeﬁﬂo-nccﬂeuonaTenchoifl ACATECJIBHOCTH YYCHUKOB

HpOCKTHaﬂ )51 y‘I€6HO'I/ICCJICI[0BaT€JH)CKaH ACATCIIBHOCTE Ha YPOKax OHOJIOTUHU — 3TO OJJHa U3
CTYIICHCK K Pa3BUTHUIO TBOPUYCCKUX CII0COOHOCTEH o6y11a101111/1xc51.

[Tomryuenue r000T0 pe3yibTaTa 00pa3oBaHUs TPEOYET ONMPENCIEHHBIX ITeIarOTHYECKUX
texHosioruil. Takoit 6a30BoM 00pa30BaTEIILHON TEXHOJIOTUEH SIBIISIETCS METOJI TPOCKTOB.

Merton IIPOCKTOB - 3TO BCCr[Ja TBOPUYCCKAA ACATCIBbHOCTD.

Ha coBpeMeHHOM 3Tamne, B yCJIOBUAX MOJAEPHU3ALNN 00pa30BaHMs U B CBSI3U C IEPEX0J0M Ha
HOBBIE 00pa30BaTeNbHbIE CTAHAAPTHI EPE]] KOO CTOUT 3a/1a4a (POpMHUPOBAHUS JINYHOCTH,
YMEIOIIEH CaMOCTOATENBHO OPraHU30BaTh CBOIO AEATEIBHOCTb U CBOOOJHO OPUEHTUPOBATHCA B
MH(OPMALIOHHOM IIPOCTPAHCTBE.

[ToaToMy pOeKTHas U UCCIeA0BATEIbCKAs ACSITEIbHOCTh 3aHUMAET BaXKHOE MECTO B yUEOHOM
Ipolecce, Tak Kak ToMoraer (OpMHUPOBAHUIO HE3aBUCUMOMN JTMUYHOCTH, CIOCOOHOM
CaMOCTOSITEJIbHO MBICIIUTh, TOOBIBATH U IPUMEHSATH 3HAHUS, IPUHUMATH 00 TyMaHHBIE PEIICHUS,
YEeTKO TUIAHUPOBATH JEUCTBUS U MPEABUIETh PE3YJIBTAT CBOCH JEATEIbHOCTH.

AKTY&J’IBHOCTB HCIIOJIF30BAHUS STOM TEXHOJIOTHH B TOM, 4UTO.

- BO-TIEPBBIX, B PELLICHUU MPOOIEMHON 3a/1a4M KaKIbli YUEHUK NMEET BO3MOKHOCTD
CaMOpeaIn30BaThCS;

- BO-BTOPBLIX, HCO6XOI(I/IMO MNPUMCHCHUC PA3TTUIHBIX CHOCOGHOCTGI\/'I, 06y11a101u1/1xc51
(aHaJ'II/ITI/I'-IeCKI/IX, XYI0XXECTBCHHBIX, MY3bIKaJIbHBIX, KOMMYHUKATUBHBIX U Hp),

- B-TPEThUX, MPOEKTHAS JIEATEIHHOCTh AT BO3MOKHOCTh KQXK/IOMY YYACTHHUKY OIIYTHTh
COOCTBEHHYIO 3HAYUMOCTh U HEOOXOMMOCTD B BBITIOJTHEHUU OOIIETO Jea.

Pabora no peanuzanuu 3TOH TEXHOJIOTUH MO3BOJISIET HHIMBUAYATU3UPOBATh YUEOHBIH mporiece,
a TaKk)Ke pa3BUBaTh YMEHHS U HaBBIKU caMO00OpazoBaHMs yyamuxcs. Vcnonbp3oBanue TaHHON



TEXHOJIOTUH MMO3BOJISIET BBHITIOJIHEHHE OO0JIBIIOr0 00bEMa paboThI, KaK MOJ PYKOBOJACTBOM
YUUTCIIA, TaK U CAMOCTOATCIIBHO, YTO BJICYET 3a CO6OI>1 MOBBIICHHYIO MOTUBUPOBAHHYIO
AKTUBHOCTH 00YYaroIIerocs.

Heﬂb

['maBHas 11e)1b MPOEKTHO-UCCIIEA0BATEIbCKON NeSTEILHOCTH — (hOpMUPOBaHUE y peOeHKa
CIIOCOOHOCTH CaMOCTOATEIbHO, TBOPYECKU OCBAUBAThH MTPOrPAMMHBII MaTepHuall, yMeso
NPUMEHSATH 3HaHUS U3 Pa3IMYHbIX 001acTei HAyKH.

3amaun

dbopMupOBaTh y 00YHAIOIIMXCS IPUEMBI U CITIOCOOBI TPOEKTHO-UCCIIEA0BATEIHCKOM
JEeSITeIbHOCTH C DJIEMEHTaMH HCCIIE0BaHMs, TTO3BOJISIONINE TTOTOTOBUTD UX K YCIECIIHOMY
BBITIOJTHEHUIO MPOEKTA (UCCIIEeI0BAHUS);

CII0COOCTBOBATH Pa3BUTHO KOMMYHUKATUBHBIX, pe(bHeKCI/IBHO'OLICHO‘IHBIX YMCHI/Iﬁ 1 HAaBBIKOB,

YUYUTh HIKOJIbHUKOB I10JIb30BaThCs HpI/IO6p€TCHHI)IMI/I SHAHUAMU U PCIICHUS MO3HABATCIIbHBIX
H IIPAKTUYCCKHX 3a1a4;

Pa3sBUBaTh TBOPYCCKOEC, ACCONMATHBHOC MBIIJICHHUC, B006pa)K€HI/I€.
Tembt uccneoosamenvckux npPOEeKmoeé no ouonozuu ¢ 10 knacce

Anneprust kak GpakTop MposiBICHUS UMMYHOAepUIINTA.

ApOy3 Ha THIKBEHHBIX KOPHSIX

bakrepunuanoe neiicteue GUTOHIIUIOB.

buonornueckne puTMbI paCTeHHUN

BnusiHue pa3nuyHbIX BUI0B 00paOOTKH MOYBBI Ha €€ arpOHOMHYECKHE CBONCTBA.
["a3upoBanHas BoJa - Bpe WU 0JIb3a?

I'eHeTnyeckas MH)KEHEPHsI pACTCHUM.

JIBU>KEHUS Yy pACTEHUIA.

Jlenarypanus 6enka

Jlemorpaduueckuii mopTpeT MIKOJIBI.

JIn3aiiH NpUIIKOIBHON TEPPUTOPUH

W3ydeHue mporecca BOCCTAaHOBIIEHHUS JIECHOTO COOOIIECTBA MMOCIe AEHCTBUS HU30BOTO MOXKapa.
Ucrtopus pa3sutust Hayku buonorus

HcTopus pa3BuTHS OMOJIOTUH U METOJIbI UCCIIETOBaHMS B OMOJIOTHH.

HcTopus pa3BUTHS T€HETUKU U €€ METO/IbI

Kak HayuuThCs )KUTH B COTJIACUU C IPUPOI0H? (OMOPUTMBI YEIIOBEKA).

Kode - Bpex nnu monsza?

MarneHbkue TpyKEHUKH Jieca

MoudurkanoHHas U3MEHYMBOCTh MOETO OpraHu3Ma MoJI AeHCcTBUEM (PU3HUECKUX
YIOpaXHECHHI.

HacnencrBennsie 001€3HN.



Hexnerounsie GopMbl )KU3HU, TPOKAPUOTHI, YYKaPHOTHI

OcHOBHBIE CBOWCTBA U CTPYKTYpa HYKJIEHHOBBIX KUCIIOT.

ITo cnenam OTKPBHITHI - B MUKPOMMUpE.

IlyTemecTBue ¢ MOJIEKYIOM KUCIOPOAA 110 OPraHU3MY

Posib Guonornyeckux uccie0BaHuil B COBpPEMEHHON MEUIIMHE.

CuMOM03 B )KU3HU PACTCHUN U JKUBOTHBIX

Cost — 0CcHOBa 310pOBOr0 MUTAHUS WK HEMONPABUMBII Bpel 71 OpraHu3ma’?

TeMbl HCCII€I0BATEIbCKUX MPOEKTOB M0 OMosioruu 1 11 kiaacca

AgjanTanysi OpraHu3MOB K YCIIOBUSIM OKPYKAIOILEH CPEJIbl.

Apxeiickas u [IpoTepo3oiickas 3pbl C TOUKH 3peHUs OHOIIOra.

buonorundeckue Mero 16l 60pbObI ¢ BPEAUTEIIMU KOMHATHBIX PACTEHUH.

buoTtexHonorus - HafAeXKabl U CBEPLICHUS

Bopwba co crapenuem B 21 Beke.

Bupycsl - HekieTouHbIe (YOPMBI KU3HH

Bupycs! - 6ena 21 Beka.

Bnusinue crpeccoB Ha 310pOBBE UEIOBEKA

BnusiHue TpaHCIeHHOTO KOpMa Ha pa3BUTHE PENPOLYKTUBHOM CHCTEMBI MBIILIEH.

BriusiHue TpaHCIOPTHOM 3arpsi3HEHHOCTH BO3/yXa Ha SNU(UTHbIE JTUIIAHHUKY HAILIEro Kpas.
BausiHue GUTOHIMIHBIX pacTeHUI Ha )KUBbIE OPraHU3MBI.

['MnoTe3bl 0 NPOMCXO0XKIEHUH YeI0BEKa

JBH>KyIlIHE CHIIBI 3BOJIIOLIAN

JIBroxymiue cuisl sBosioliK. bopb0a 3a cyiecTBoBaHue.

EctecTBeHHbIE cOOOIIECTBA )KUBBIX OpraHM3MOB. broreoneHo3sl.

M3MeHeHne OCTpOTHI ClIyXa, B 3aBUCUMOCTH OT BO3pacTa U BIMSHUA (PaKTOPOB BHEIIHEH CpeJibl.
N3yueHne BU0OBOTO pa3HO0Opa3us MepBOLIBETOB

NuauBuayalbHOE pa3BUTHE OPraHU3MOB, MJIM OHTOTEHES

HckyccTBeHHbBIE OpraHbl - Ipo0aeMa U MepCIeKTUBBI.

Hcyezaromue BUAbI pacCTeHUN

HcuesHnyBime BUJIbI paCTEHHM.

Mexanu3mbl (GOpMUPOBAHUS YCTOMYMBOCTU K CUHTETHUECKHUM U IPUPOIHBIM aHTHOMOTHKAM Y
Oenoro cradmIIOKOKKA.

MopHas ofex/1a u 310pOBbe

Hayunsie noctuxenus B.M. BepHanckoro

Hayunsle u sTHueckue npodieMbl KIOHUPOBAHMSL.

Hexotopble ocobeHHOCTH (PU3UUECKOT0 Pa3BUTH U TeMouHaMu4eckast QyHKIHS cepana y
IIKOJIbHUKOB.

HoBble BakIIMHBI - HAJIEXK/IbI U CBEPILIEHUS

OrnpesiesieHre KPUTEPUEB YCIIEITHOCTH 00yUeHUS

Omnpenenenue CTeNeHH JerpaJaluy MapkoBoro (GUTOIEHO3a MO COCTOSHUIO IPEBECHBIX
pacTeHuil.

Oren renetuku - I'perop Morann Menaens.



TEMATHYECKOE INTAHUPOBAHMUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/ Konrposbnsie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsbl
buonorus kak Hayka 2 0.5 bubmnorexa LIOK
https://m.edsoo.ru/7f41¢c292
JKuBbie cucTeMBbl U UX OpraHU3aLUs 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH 8 1 1 Bubmmorexa HOK
https://m.edsoo.ru/7f41c292
KuzneneaTeIbHOCTD KIETKH 6 0.5 bubmmorexa [IOK
https://m.edsoo.ru/7f41¢c292
Pa3smHOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 05 1 bubmmnoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
HacnencrBeHHOCTE M1 U3MEHUNBOCTD 3 05 15 bubmmoreka IIOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 05 bubmmoreka [JOK
OMOTEXHOJOTHH ' https://m.edso0.ru/7f41¢c292
PeszepBHOE Bpems 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'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
HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Ne n/m Kourpoabnsie IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubmuoreka [{OK
1 JBOIIONHONMHAS BHOTOTHA o L L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 1 05 Bbu6moreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
3 5 0.5 1
Oprai3Mbl i OKpYAIOLLAs Cpea https://m.edsoo.ru/7f41cc74
4 Coo01mecTBa ¥ SKOJIOTHUECKHE CHCTEMBI 9 bubmioreia LIOK
B https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
P 2 :
> C3CPBHOC BpentA 05 https://m.edsoo.ru/7f41cc74
BIIIEE KOJIMYECTBO YACOB I1
ObL] Q) CTBO HACOB IIO 34 3 95

[NPOTPAMME



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

INOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
N KounyecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrposbusie  IIpakTnyeckue oOpa3oBaTe/IbHbIE
n/n Bceero U3YYeHUS
padoThbI padoThbI pecypcbl
bu6mmoreka [IOK
1 buonorus B cucteme Hayk 1 06.09.2024 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/1b1 TO3HAHUS )KUBOU
2| 21 oo pomems | 1 03 Brmorer LLOK
0 M0JIb30BaHU WYIHBIX :
8 pasit 13.09.2024  https://m.edso0.ru/863e6122
METOJIOB TIPY U3YYCHUHU
OMOJIOTUYECKUX 0OBEKTOBY
3 buonornyeckue CUCTEMBI, 1 bu6nmoreka [JOK
MPOLIECCHI U X M3YYEHHE 20.09.2024  https://m.eds00.ru/863e6564
4 XuMHU4YeCcKuil cocTaB KieTku. Boa 1 bu6mmoreka [IOK
Y MUHEpaJIbHBIE COIH 27.09.2024  https://m.edso0.ru/863e674e
bu6mmorexa [IOK
b . 1
> eacht. COCTAB M CTpOCHHE Geikon 04.10.2024  https://m.edso0.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabora Ne 1 «3yuenue 1 05 bubnmuorexa [JOK
KaTaJIUTHYECKON aKTHBHOCTH ' 11.10.2024  https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpPe aMUJIa3blI
WJTU KaTajiasbl)»
bubmuoreka [JOK
7 v I 1
HICBOARL. SHITHARE 18.10.2024  https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
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Hyxneunoseie kucnorsl. ATO

bubmuoreka [JOK

25.10.2024  https://m.edsoo.ru/863e6d5c
9 HcTopus u MeToabl U3ydyeHus bubmuorexa [IOK
kietku. Knerounas teopust 08.11.2024  https://m.edso0.ru/863e6e88
10 KreTtka kak nenoctHas xuBast
cucTema 15.11.2024
CrpoeHnue 3yKapuoTUYECKON
kietku. JlabopaTopHas padora No
2 «M3yueHue cTpoeHUs KIETOK bubnuoreka [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 22 11.2024 https://m.edso0.ru/863e6ff0
OaKkTepHii 110 MUKPOCKOITOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u ux
OITHCAHUE
12 OOMeH BeIIECTB UM META00IN3M bubmorexa HOK
29.11.2024  https://m.edso0.ru/863e766¢
bu6mmorexa [IOK
13 otocrTes. XemocrTes 06.12.2024  https://m.edso0.ru/863e7c98
14 DHepreTuveckuii ooMeH bubmorexa IOK
13.12.2024  https://m.edso00.ru/863e7aae
JKW3HEeHHBIH IUKIT KIETKH.
Jenenue knerku. MuTos.
15 JlaGopatopnas padora Ne 3 05 bubnuorexa [IOK
«HabmroneHe MUTO3a B KIIETKAX 20.12.2024 = https://m.edso0.ru/863e7dc4
KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpErapaTax»
16 buocunTes Oenka. Peakimst bubmuoreka [JOK
MaTPUYHOTO CUHTE3a 27.12.2024  https://m.edso0.ru/863e796e
17 Tpancnsiuus — OuocunTtes 6enka bubnnoreka [HOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
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/863e7dc4
https://m.edsoo.ru/863e796e

10.01.2025  https://m.edso0.ru/863e796e
18 Hexnerounsie popMbl )KH3HU — 05 bubnuorexa [JOK
BUPYCHI 17.01.2025  https://m.eds00.ru/863e7540
DopMBI pa3MHOKCHUS bubmmorexa LIOK
19 OpraHHIMOB 24.01.2025 https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmoreka [IOK
20 Meitos 31.01.2025  https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue u pa3BUTHE
IIOJIOBBIX KJICTOK.
91 OmnonorBopenue. JlabopaTopHas 05 bubnuorexa [JOK
pabota Ne 4 «M3yueHue CTpoeHUs 07.02.2025  https://m.edsoo.ru/863e81b6
MTOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTpernaparax»»
99 WnauBuayanbHOe pa3BUTHE 05 bubnnorexka [JOK
OpraHU3MOB 14.02.2025  https://m.eds00.ru/863e8436
I'eneTnka — Hayka o
23 HaCJIe,[[CTBeHHOZ[KI/I U bubmorexa HOK
21.02.2025  https://m.edso0.ru/863e86f2
N3MCHYNBOCTU
AKOHOMEPHOCTH HACJICAOBAHUS
24 ipI/IZHZK:E. li)/[COHorHZpT/IiLOHoe Bubmmorexa LIOK
28.02.2025  https://m.eds00.ru/863e8878
CKpeIllMBaHUe
HTHOPUIHOE CKpPEIIUBaHUE.
25 élaKOH ief:a]sncmfog bubmmorexa LIOK
07.03.2025  https://m.edso0.ru/863e89a4
HACJIeIOBaHUS MPU3HAKOB
CuemieHHoe Haclae0BaHNE
26 H;II/ISHaKOB. Ha6op§ropﬂaﬂ pabora 0.5 bubmmorexa LIOK
14.03.2025  https://m.edso0.ru/863e8c60

No 5 «M3yuenune pe3ynbTaToB
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MOHOTUOPUAHOTO U JUTHOPUIHOTO
CKpEIIMBaHUSA y APO30(HIIBI HA
TOTOBBIX MHKPOIIpEnapaTax»

T'enetuka nona. Hacneqosanue

bubmuorexa [JOK

21 MPU3HAKOB, CLHEIUICHHBIX C TIOJIOM 21.03.2025  https://m.edso0.ru/863e8c60
N3MeHUYnBOCTb.
HenacnencrBennas
M3MEHUYUBOCTH. JlabopaTopHas
08 pabota Ne 6. zydcHue 05 bubmmoreka [JOK
MOU(PUKAIUOHHOM ' 04.04.2025  https://m.edso0.ru/863e8efe
W3MEHUYUBOCTH, TIOCTPOCHUE
BapHUAIIIOHHOTO PAJa U
BapHallMOHHON KPUBOM»
HacnencrBenHass "3BMEHYMBOCTb.
29 Jlabopartopnast pabota Ne 7. 05 bubnuotexa [JOK
«AHanu3 MyTalmi y 1po30Qust 11.04.2025  https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOTIPErapaTax»»
30 I'enernka yenoBeka bubmmoreia LIOK
18.04.2025  https://m.eds00.ru/863e8d78
PesepBHelil ypok. O6001IEHHE T10
31 TeMme «HaciencTBEHHOCTD U 0.5
25.04.2025
W3MEHYUBOCTH OPTaHU3MOB)
32 Cenekius Kak HayKa v MPOLECC bubmorexa HOK
16.05.2025  https://m.edsoo.ru/863e9214
33 MeToabI U TOCTHKEHUS CEJIEKITNH bu6mmorexa [IOK
pacTeHuil U KUBOTHBIX 23.05.2025  https://m.edsoo0.ru/863e9214
34 buorexHonorus Kak orpacib 05 bubnuoreka [IOK

IIPOU3BOJICTBA

https://m.eds00.ru/863e9336
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11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbusie  IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bcero H3yYeHUs
padoThI padoThI pecypchl
1 OBOJIIOLMS U METOJIbI €€ U3YUYEeHHS 1 bubmmorexa LIOK
02.09.2024  https://m.edsoo.ru/863ea20e
5 Uctopus pazButus 1 bubnnoreka [JOK
IpeACTaBIeHN 00 SBOIIOLUI 09.09.2024  https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 Mirkpoosoons 1 16.09.2024  https://m.edsoo.ru/863e9cle
[Tonynauus Kak 31eMeHTapHas
€IMHUIIA BUJIA U DBOJIIOIUH.
4 HI;6OpI:TOpHI;ﬂ pabora JI\;Q 1 1 0.5 bubmmoreia LIOK
23.09.2024  https://m.edso0.ru/863e99c6
«CpaBHeHUE BHJIOB T10
MOP(OJIIOTHUECKOMY KPUTEPHUIOY
5 JIBroKy1e cuibl (3JIeMEHTapHbIE 1 bubnuoreka [IOK
(aKTOpBI) IBOIIOIMN 30.09.2024  https://m.edsoo.ru/863e9da4
5 EctectBeHHbII 0TOOD U €ro 1 bubnmnoreka [JOK
bopmbI 07.10.2024  https://m.edso0.ru/863e9ed0
Pe3ynbTatel 3BOIIONMN:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB
U BUA000pazoBaHueE.
7 Ha6§paTol;Ha${ pabota Ne 2 1 0.5 bubmorexa HOK
14.10.2024  https://m.edsoo.ru/863e9fde
«Omnucanue npucrnocoOICeHHOCTH
OpraHusma M €€ OTHOCUTEIBLHOIO
XapaxkTepa
8 Hanpagsnenus u mytu 1 bubnmoreka [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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MaKpO?IBOJIOIHN 21.10.2024  https://m.edsoo.ru/863e9cle
9 HeobpaTumocTs 3BOIIONNN 11.11.2024
10 Ucrtopus xxu3nu Ha 3emiie u
METO/IbI €€ N3YUCHUS 18.11.2024
1 ['unore3bl NpOUCX0XKAEHUS KU3HU bubmuorexa [IOK
Ha 3emiie 25.11.2024  https://m.edsoo.ru/863ea5a6
12 Pa3BuTue )xu3Hu Ha 3emiie 1o bubmuorexa [JOK
3paM | Mepruoiam 02.12.2024  https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOJTIOIUU
pPacTUTEIBHOTO U KUBOTHOTO
13 mupa. [Ipaktuaeckas padora No 1 05 bubnnoreka [JOK
«/3yueHne HCKOTaeMbIX OCTaTKOB 09.12.2024  https://m.edsoo.ru/863ea8bc
PACTCHHIA U KUBOTHBIX B
KOJUIEKIIHSAX»
14 CoBpeMeHHas cuctema bubnnoreka [JOK
OpPraHUYeCcKOTO MUpa 16.12.2024  https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YETTOBEKA bubnuoteka [JOK
(aHTpOTIOTeHE3) 23.12.2024  https://m.edsoo.ru/863eac2c
16 JIBuoxymiye cuibl (pakTopsl) bubnnorexka [JOK
AHTPOTIOTeHe3a 28.12.2024  https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIH YBOJIOIUH
YelioBeKa 13.01.2025
18 YenoBeueckue pacbl U NPUPOIHBIE bubnnorexka [JOK
aJlanTaIyy 4eIoBeKa 20.01.2025  https://m.edsoo.ru/863eaea?2
PesepBHelil ypok. O6001IEHHE TT0
19 TeMe «BO3HHMKHOBEHHE U Pa3BUTHE 97 01.2025

JKA3HU Ha 3eMiie»
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20

DKOJorus Kak HayKa

03.02.2025
21 Cpensl oouTanus u bubnmoreka [JOK
IKOJIOTUYECKUE (HaKTOPbI 10.02.2025  https://m.edsoo.ru/863eafec
AobuoTtndeckue (HaKTopsl.
JlaGopaTopHas pabota Ne 3.
«Mopdornoruueckre 0COOEHHOCTH
22 paCng)Hﬁ U3 Pa3HbIX MECT 0.5 bubmmoreia LIOK
17.02.2025  https://m.edso0o.ru/863eb10e
oburanusy. JlaboparopHas padora
Neo 4. «BnusiHue cBeTa Ha pocT U
pPa3BHUTHE YEPEHKOB KOJICYyCay
23 buoTtndeckue hakTops bubmorexa LIOK
24.02.2025  https://m.edso0.ru/863eb348
DKONIOTUYECKUE XapaKTePUCTUKU
nomysiiun. [IpakTudeckas paborta
24 Ne 2 <<H0HS‘ICT IJIOTHOCTH 0.5 0.5 03.03.2025
MOMYJISIIIAIA Pa3HbIX BUJIOB
pacTeHuin»
o5 CooOriecTBa OpraHu3MOB — bubnmnoreka [JOK
O1O1IEHO3 10.03.2025  https://m.edsoo.ru/863eb46a
26 DKOJOTUYECKHUE CUCTEMBI bubnmuorexa [JOK
(9KOCHCTEMBI) 17.03.2025  https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTeNN
97 3KOCUCTEMBI. DKOJIOTUYECKUE bubnuorexa [JOK
nupamuibl. CBOMCTBA SKOCHUCTEM. 31.03.2025  https://m.edsoo.ru/863eb5fa
Cykueccus
28 [IpupoHbIe 5KOCUCTEMBI

07.04.2025



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
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29

AHTpOHOI‘eHHBIe 9KOCHCTCMBI

0.5

14.04.2025

30 Buocdepa — rmobanbhas 1 bubmuorexa [IOK
AKOCHCTEMA 3eMIIH 21.04.2025  https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubmuorexa [JOK
orochepsr 28.04.2025  https://m.edsoo.ru/863ebd16

32 UYenosedecTBo B Ouocdepe 3emin 1 05.05.2025

33 CocytiecTBoBaHUE TTPUPOJIBI U 1 05 bubnuorexa [JOK
Ye/I0BEYECTBA ' 12.05.2025  https://m.edsoo.ru/863ebale
PesepBusiit ypok. O60011eHIEe

34 TeMbl «CooO1iecTBa u 1 0.5 10.05.2025
9KOJIOTHYECKHE CUCTEMBD)
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Cucrema OLeHKH JOCTHKeHHs IVIAHNPYyeMbIX pe3yJbTaToB B 10 kaacce (Ilpuinoxkenne).

1 BapuanT.
Yacts A. BoiOepuTe 0JMH NPABWJIbHbIA OTBET.
1. Kakue XuMHUECKHE 3JIEMEHTHI HAa3bIBAIOTCSI MAKPOIJIEMEHTaMU?
A. KuCIopos B. asot
b. Boopon I'. Bce oTBETHI BEPHBI
2. Kaxkoe 13 npeacTaBlieHHBIX BEIIECTB OTHOCUTCS K MOHOCaxapuaam?
A. Kkpaxman B. xutnn

b. roroko3a I'. caxapo3za

3. Kakas pynxnus HE otHOCHTCS K pyHKIIMSAM yrieBogoB?

A. 3amacaronias B. 3amuTHas

b. crpourenbHas I'. perynsaTopHas

4. Yto coboil mpeacTaBiseT TPETUYHAS CTPYKTypa Oenka?

A. monunenTuaHas ernb B. rno6yna

b. cnupanbHO 3aKpydeHHas Lelb I'. koMIuIeKC rI00yn

5. Kakoe crpoenue umeer nykineorua monekyiasl PHK:

A. TIII0K03a, a30TUCTOE OCHOBAaHHE, OCTATOK (POCHOPHOI KUCIOTHI

b. pu6o3a, a3oTucToe OCHOBaHHUE, OCTATOK (HOCPOPHOI KHCIOTHI

B. ne3okcupn603a, a30TUCTOE OCHOBAaHUE, OCTATOK (hOCHOPHOIN KHCIOTHI
I'. pubo3a, a30TUCTOE OCHOBAHHUE.

6. Kaxkoe a3oTrcTOE OCHOBaHME HE BXOIUT B cocTaB Mosiekysl JJHK:

A. aneHuH B. nuro3un

b. ryanun I'. ypauun

7. Tlpouecc norioueHUs] paCTBOPEHHBIX BEIIECTB KJIETOUHOM CTEHKON Ha3bIBAETCS:
A. porocunTe3 B. ¢arouuros

b. nuHOIINTO3 I'. xemocuHTE3

8. Kakas gacTp KJI€TKH OCYILECTBIISIET TPAHCIIOPT BEIIECTB MO KIIETKE:

A. xomruiekc ['onbaxu B. pubGocomsl

b. OIIC I'. MutoxoHapun

9. Kak Ha3bIBAIOTCS KJIETKH, HE UMEIoe 0(hOpMIIEHHOTO siipa?

A. mpokapuoTsl B. aHa3’poOsI

b. sykapuotsl I'. aspobs1

10. Kakoii yuactok onnoit u3 nenouyek JJHK Oyner kommiementapen apyroit nenouke JHK

- TATHOUI'TAITT:

A. TTAITTTHUAT B. ATTITTATLILIA

b. ATATTHATHIA I QTATTHATHIA

11. Kak nHasbiBaetca monekyna PHK, xoropast oTBeuaer 3a TpaHCKpHUILMIO WH(POpPMALUU C
mouekyiel JIHK:

A. T-PHK B. P-PHK

b. U-PHK

12. Yem oTnmyaroTcst KIETKU TPUOOB OT KJIETOK PACTEHUI?

A. ToJICTast KIIETOYHAsl CTEHKA B. Hanuune Bakyosnen

b. 3anacaer rnukorex I'. nanuume spa

13. Kakoii Bu1 pa3MHOKEHHS XapaKTePeH ISl pa3MHOKECHHUS APOKIKEH:

A. BereraTuBHOE B. nmoukoBaHue

b. monoBoe I'. cmopoo6pazoBanue

14. Kaxoii BUJ OIJIONOTBOPEHUS XapaKTEPEH AJIsl paCTEHUI?

A. Hapy»XHOE B. nBoitnoe

b. BHyTpeHHEE
15. Ha xakoM 3Tare sHepreTuYecKkoro ooMeHa oopa3yeTcsi MOJIOUHast KUcioTa?



A. IOATOTOBUTENHHBIN B. ciuptoBoe OpoxeHue

b. riukonu3 I'. knerouHoe pIxaHue
16. Kakum ciocoO0M MHUTAIOTCS PACTCHUS:

A. retepoTpodsl B. mapa3zutsl

b. aBTOTpOdBI I'. canpouTs

17. Ipu kakoii (ha3ze MUTO3a XPOMOCOMBI PACXOATCS K MOJTFOCAM KICTKH?
A.unrepdaza  B. meradaza

b. anajaza I'. renodaza
18. B pe3ynbrare ApoOIeHUS 3UTOTHI:
a. YBEJIMUYMBAETCS pa3Mep 3apo/ibliia B. IPOUCXOAUT A depeHnnanus KIeToK
0. yBEJIIMUMBAETCS YnCia KIETOK I. IPOUCXOJUT MEPEMEILIEHNUE KIIETOK
19. HapyHbIii CIT0# KJIETOK TacTPyJibl HA3bIBACTCS
a. OKToZlepMa B. M€30/1epMa
0. sHTOZEpMa r. Omacryna
20. Hapy>xHO€ OTUTOZIOTBOPEHHE XapaKTEPHO IS
a. IPBITKON SLIEPHUIIBI B. IPY/I0BOI1 JIATYIIKU
0. OeJoit KypormaTku I. OOBIKHOBEHHOTO €Xa
Yacrts B.
1. BbiOepute Tpu NpaBUJIbHBIX OTBeTa U3 HIecTH. B mponecce oBorenesa:
a. 00pasyroTcs AHIEKIETKH
0. 00pa3yIOTCs YEThIpE 3peiible TOJIOBbIE KIETKH U3 OJHOM
B. 00pa3yroTCs CIIepMaTO30U bl
r. oOpasyeTcst 0jIHa 3pemasi raMmeTa
. YUCJIO XPOMOCOM YMEHBIIIAETCS BBOE
€. 00pa3yroTcs KIETKU ¢ IUIMJIOUTHBIM HaOOpOM XpOMOCOM

2. YcTaHOBHMTE COOTBETCTBHE Mexk1y 3akoHamMu I'. MeHieJisl M MX XapaKTepUCTHKAMM.

3akoH XapakTepucTuka

I 3axoH Meupgens CkpemuBaHue TOMO3UTOT

Il 3axkon Mennens CkpeliuBaHue reTepo3nuroT

Ponurensckue GopMbl — UUCThIE TUHUU

PonuTensckue Gpopmsal B3sTH U3 F1

B F1100% rerepo3uror

1= | || o

Pacmeruienue no genoruny 3:1

Yacts C.

1. Kakwue npeumyuiecTBa 1aj10 ;KMBOTHBIM IOsIBJIEHHE B X0/l€ IBOJIIOLMU BHYTPEHHEr 0
omnonorsopenus? Ilpuseaure npumepsl.

2. Kaxue THNBI MOCTIMOPHOHAJIBLHOTO pa3BuTHs cymecTBy0T? Kakue npemmyiecrsa
HMeeT KaxIblil U3 HUX?

3. YKaxxuTe HoMepa Npeasio:KeHHil, B KOTOPBIX A0NMyleHbl OIHHOKH. O0BbsICHUTE UX.

VYTIeBoIbI MPEACTABISAIOT CO00# COSMHEHNS YTIepoaa U BOAOPOIa.

Pazanuaror TPpHU OCHOBHBIX KJIaCCa YTJIICBOAOB — MOHOCAaXapuabl, AUCaXapuabl U MOJINCaXapruAbl.

HawubGomnee PacnnpoCTpaHCHHBIC MOHOCAXapH/bl — CaXapo3a U JIAKTO3a

OHU pacTBOPUMEBI B BOJIE M 00J1a1at0T CIIaIKUM BKYCOM

IIpu pacmernennn 1 r rmoko3sl Belaensercs 35,2 kJk s3HEpTrUu.

grwbdE

OTBeThI HA KOHTPOJILHYIO padoTy.
1 Bapuanr.
YacTts A. Boi0op oTBeTa u3 4 npesioskeHHbIX 0TBeTOB. KosmmuecTso 6amnios 20.

1 \ 2 \ 3 \ 4 \ 5




r b r B b
6 7 8 9 10
r b b A b
11 12 13 14 15
b b B B b
16 17 18 19 20
b B b A B
Yacrts B.

1. Brei0op 3 oTBeTOB M3 6 NpeAIOKeHHBIX. 3 OaJL1a.

A | r | 1
2. YcranoBute cooTBercTBHEe. KosimuecTBo 6as0B 0,5 3a npaBuibHbI oTBeT. Beero 3
OaJua.
1 A B I
2 b r E
Yacts C.

1. BayrpenHee omnon0TBOpeHHE 00Jiee MOJIOAON CIIOCOO OIIOIOTBOPEHUS, TOSBUBIIUICS
HBOJIIOLIMOHHO Ha 3emiie. [IporpeccuBHOCTh BHYTPEHHETO OILIOIOTBOPEHHS 3aKIII0YAET B
TOM, YTO OIUIOAOTBOPEHHAs 3MrOTa pa3BUBAECTCSd BHYTPU CHELUAIU3UPOBAHHBIX
MOJIOBBIX OpPraHOB (MaTka, KJIOaka M T.I.). MPU ITOM oOOpaszyeTcs SHI0, KOTOpoe
3alUIIEHO OT HEOJIArONpHUSATHBIX BHEIIHUX YCJIOBUH O0OJIOYKAMHU, WU Pa3BUBAETCS
VIO TOXOXHMH Ha poauTenbckyto (opmy. Takum o0pazom maHHBIH  crocod
OIJIOJIOTBOPEHUS]  TO3BOJISIET  YBEIUYUTHh  CIHOCOOHOCTh  JKHMBBIX  OPraHHU3MOB
MPUCIIOCOOUTCS K pa3IMYHbIM BHELTHUM YCJIOBUSM Cpefbl. 5 0aJ/10B.

2. Paznmuaror 1Ba crioco0a pa3BUTHS B MMOCTIMOPHOHAIBHBIN NIEPUOJ: MPSIMOE U HETPSIMOE

(¢ npeBpamenuem). [Ipsimoe — JHMYMHKA MOXOXKa Ha B3pOCIYyHd 0CO0b, HO HeE
nosoBozpenoe. C npesBpaiieHueM — JINYMHKA He I10X0Ka Ha B3pociIyto oco0b. ITpumMepst
KUBOTHBIX C TPSAMBIM  pa3BUTHEM —  IIPECMBIKAIOIIKECSA, MIIEKOMUTAOIINE,

MIPSIMOKPBUIBIE HACEKOMBIE U IT. [IpuMepsl )KUBOTHBIX C HE NPSIMBIM IPEBPALIEHUEM —
3€MHOBOJIHbIE (JIATYIIKA), YEHIYEKPbUIbIE, )KECTKOKPBUIbIE, MOJUTIOCKH.
I[Ipu mnpssMmoM BuAe pa3BUTUS MOsBIsSETCS Oojee mpucnocoOiIeHHas o0col0b K
OKpYKaIOIllEW Ccpene, BpeMs €€ pOoCTa U Ppa3BUTUA 3HAYUTEIBHO MEHBIIE II0CIIe
MOSIBJICHUs SMIAa WM IJI0Ja, 4YeM IpU HenpsAMOM pas3Buthd. Hempsmoe pasButue
[IO3BOJISIECT MOSIBUTHCA JIMYMHKE, HE IMOXO0XKEM Ha B3POCIOE JKUBOTHOE, KOTOPOE MOXKET
OBITH OOJIEe MOABMKHO, UYEM POJIUTENbCKAst (pOpMa, UTO MO3BOJISET 3TOMY BHUJYy 3aHUMATh
HOBbIE TeppUTOpUU. MK crnoco® MUTaHUS OTJIMYAETCSl OT B3pPOCIOro KMBOTHOTO, YTO
[IO3BOJISIET 3aHUMATh Pa3HbIC IMUILEBLIE HUIIK U IOBBIIIAECT UX BBDKMBAEMOCTH B CpEle
oOuTaHus. S 6a1710B.

3. TlpemnoxeHus ¢ ommoOKamMu:

1. YrueBoabl IPeACTABISAIOT COOOH COCANHEHNUS YIIIepoaa U BOJIBL.

3. Haubonee pacnpocTpaHeHHbIE MOHOCAXapUIbl — [IFOKO3a U (PYKTO3a.

5. Ilpu pacmerienun 1 r rmtoko3sl Beiaensercs 17, 6 k/x sneprun. — 3 6anaa

Bcero no padorte 39 6as10B.
Kpurepun onenuBanus:

39 6amnoB — 35 6amn (90%) — 5
34 6amnoB - 27 6amios (70%) - 4
26 6amnoB — 19 6amnos (50%) — 3



18 u meuee GauIoOB - 2

Hrorosasi konTpoJbHasi padora 11 kiaace
B yactu A K KaXJ10My 3aJJaHUIO0 IPUBOJUTCS 4 OTBETA, OJUH U3 KOTOPBIX BEPHBIH
A 1. Cpeau nepeyrcieHHbIX IPUMEPOB apoMOP(HO30M SIBISETCA

[Tnockas popma Tena y ckata
[ToxpoBUTEILCTBEHHAS] OKpACcKa y Ky3HEUHKa
YeTbIpexKaMepHOe Ceplle Y NTHII

e

Penykuus nuieBapuTeIbHON CUCTEMBI Y TAPA3UTHYECKUX YEPBEH
A 2. buonorudeckast 3BOJIOLUS — 3TO MPOIIECC

1. WupauBuayalbHOTO pa3BUTHUS OpraHU3Ma
2. Hcropuueckoro pa3BUTHSI OPraHUYECKOTO MUPA
3. DMOpHOHATBLHOTO PAa3BUTHUS OpraHU3Ma
4. VYnyuuieHus U CO3AaHUS HOBBIX COPTOB PACTEHUN U MOPOJI )KMBOTHBIX
A 3.B oTBeT Ha yBeIMUEHUE YUCICHHOCTH MOMYJISALNN KEPTB B MOMYJIALNNA XUILHUKOB

MPOUCXOTUT
1. VBenuueHue yuciaa HOBOPOKIECHHBIX 0COOEH
2. YMEHBIICHUE YUCIIa TTOJIOBO3PEIBIX 0cobei
3. VYBenuueHHe yuCia KEHCKUX ocodeit
4. YMeHbIIIEHUE Yncia MYyXCKUX 0coOeit

A 4K IMpUYIUHAaM 3KOJOTHYCCKOI'0 KpU3UCa B COBPECMCHHYTO 3IIOXY HEC OTHOCUTCH

1. PanuoHanbHOE MPUPOAOIOIHE30BAHNE
2. CTpouTenbCcTBO MIOTHH Ha peKax
3. CenbckoXx03s4HCTBEHHAS JAEATEILHOCTh YeIOBEKa
4. TlpowmbllluleHHAs ACSITENFHOCTD YEIOBEKa
A 5. OnpeneneHHbIi HAOOP XPOMOCOM y 0CO0€H OTHOTO BU/A CUMTAIOT KPUTEPHEM
1. ®usnonornueckum 3. Tenernueckum
2. Mopdonornueckum 4. BbHOXHMHUYECKUM

A 6. OT60p 0co0eili C YKIOHSIOIMMHUCS OT CPEAHEN BETMUHUHBI PU3HAKAMH Ha3bIBAIOT

1. JBuxyumm 3. Crabunusupyomum
2. Meroagnyeckum 4, MaccoBeIM
A 7. OcHOBY €CTECTBEHHOI'0O 0TOOpa COCTaBISET

1. MyTtanuuoHHBIN IPOIECC 4. OtHocuTenbHAS
2. BunooOpa3zoBanue MPUCTIOCOOTIEHHOCTh
3. buonornueckwnii mporpecc
A 8. Ha xakoM 3Tare 3BOJIFOIIMN YeJIOBEKa BEAYIIYIO POJIb UTPATTH COIIMATbHBIC (DAKTOPHI



JpeBHemux Joaen
HpeBHuxX monaei
Heanpepranbuen

e

KpomaHboH1IEB

A 9. BuzoBast cTpykTypa OHOTreoneHo3a Jieca XapakTepu3yeTcst

Hp}ICHBIM PacIioJIOKECHHUEM JKUBOTHBIX
YucaoM 3KOJIOTHYESCKUX HHIIT
PacnpeneneHHeM OpTraHru3MOB B I'OPHU30HTAX JI€Ca

obhRE

MHoroo0pa3ueM 00UTaIONX B HEM OPraHu3MOB
A10. buoreoieHO3 CUUTAIOT OTKPBITOM CHCTEMOM, TaK KaK B HEM IOCTOSIHHO MPOUCXOIUT
[IpuTok sHEprUn

1. Camoperynauus
2. KpyroBopot Bemiects
3. Bopsba 3a cymecTBoBaHUeE.

B 3aganusix B 1 — B 2 BoiOepuTe TpH BepHbIX 0TBETa
B 1. K gakropam 3BotOLUN OTHOCST

Kpoccunrosep

MyTanuoHHBIH PoLEecc
MonudukaroHHYI0 H3MEHIHBOCTh
N3onsuuro

MHuoroo6pasue BuI0B

ok wnE

EcrecTBennsiii 0TOOP

B 2. CaMOper.]'ISII_[I/IH B DKOCHCTEME Talru MMPOABJISACTCA B TOM, YTO

UHCIEHHOCTD AEPEBHEB COKPAIIAETCS B PE3YIBTATE JIECHOTO TIOYKapa
Bouiku orpaHUYHBAIOT POCT YHCICHHOCTH KaOaHOB

MaccoBoe pa3MHOXKEHHE KOPOEI0B MPUBOJIUT K THOEIH JIepeBhEB
YucneHHOCTh O€I0K 3aBUCUT OT YpOsKasi CeMsIH el

[Momynsust KaGaHOB MOJIHOCTHIO YHUUTOKACTCS BOJIKAMU

CoBBI M TUCHILIBI OTPAHUYMBAIOT POCT YUCICHHOCTH MBIIIEH

S

B 3apanmsax B3 um B4 ycraHoBHTEe COOTBETCTBHME MEKAY COAEpP:KAHUEM IEpPBOro W
BTOPOro CT0JI0L0B



B 3. ycTaHoBHUTe COOTBETCTBHE MEKAY OPraHU3MaMH U HANPABJIEHUSIMU IBOJIIOLMHU

Opranu3mbl HamnpagsiieHnust 3Boronun
1. Crpayc smy A) OGuonoruuecKuil mporpecc
2. Cepas KpbIca b) Guonoruueckuii perpecc
3. JlomoBas MbIIIb
4. CuneseneHnsle (IMAaHOOAKTEPUH)
5. Open 6epkyT
6. Yccypuiickuii TUTP
1 2 3 4 5 6

B 4. YcTraHoBHTE COOTBETCTBHE MEXKY MPpU3HAKAMU 0T60pa H €ro BuaaMmm

[Tpusnaku oTd60Opa Bun

otbopa

1. Coxpansier oco0eil ¢ MOJEe3HBIMU B JAHHBIX YCIOBUAX NPU3HAKAMU A)
€CTECTBEHHbIN

2. IlpuBOAMT K CO3/1aHHMIO HOBBIX ITOPOJI )KUBOTHBIX U COPTOB PaCTEHUM b)
HWCKYCCTBEHHBII

3. CnocoOCTBYeT CO3/1aHUI0 OPTaHU3MOB C HY)KHBIMH YEJIOBEKY U3MEHEHUSIMHU

4. llposBasieTcst BHYTpU MOMYJISALUN U MEXAY HOIMYJISLMUSIMHA OAHOTO BUAa

5. JlelicTByeT B mpHpoO/i€ MUILIIUOHBI JIET

6. IIpuBoauTt Kk 0Opa30BaHUIO HOBBIX BHJIOB

7. TIpoBoauTCs 4yenOBEKOM

1 2 3 4 5 6 7

B 5. YcranoBuTe nociie10BaTeIbHOCT OOBEKTOB B HACTOUIIIHON MUALIEBOU LIETH

Tns

[Tayk

boxbs KopoBKa
I'pau

JIucTes pacTeHui

gk owdPE

B 6. — YcTraHOBUTE XpOHOJOTHYECKYIO MOCIEI0BATENILHOCTh aHTPOIIOT€HE3A

UYenoBek yMenblit
YenoBek npsiMOXOISIIHNI
Jpuonurex

HowhPRE

Heanpgepranen




5. Kpomanbownerr.

C 1 YucneHHOCTh NOMYJISILIMIM OKYHEH B PEKE COKpaIaeTcs B pe3ybTaTe 3arps3HEHUsI BOJbI
CTOYHBIMU BOJIAMHU, YMEHBILIEHUS YUCICHHOCTH PACTUTEIbHOSAHBIX PHIO, YMEHBIICHUS
coJiep>KaHus KUcaopo/ia B Bojie 3uMoil. Kakue rpymbl 3kojoruyeckux (hakropoB
MpEeACTABJICHBI B JAHHOM TiepeuHe?

C 2. Yem npupoiHasi 5KOCUCTEMA OTIIMYAETCS OT arpOdIKOCUCTEMBbI?

OTBETHI:
Al-3; A2-2; A3-1; A4-1; A5-3; A6-1; A7-1; A8-2; A9-4; Al10-1.

B1.-24,6; B2 -24,6; B3.—-BAAAbb; B4.-AGBBAAADB;BS5.-51324; B6.—
31245;

C 1. Abuotnueckue, OMOTHYECKHE, aHTPOIIOTCHHBIC.
C 2. 1) bonbmmm 6uopazHo0Opa3reM B pa3HOOOPa3UEM MUIIEBBIX CBA3CH U 1ETIeH MTUTaHUS

2) CbanaHcupoBaHHBIM KPYTOBOPOTOM BEIIECTB

3) Yuactuem COJIHEUHOM SHEPTHH B KPYrOBOPOTE BEIIECTB U MPOIOJKUTEILHBIMU CPOKAMU
CyILIECTBOBAHUSA
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