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MNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpaMmsbl 1O OHOJIOIMH TEOPETHUYECKYIO OCHOBY JUIS OIpEesICHUS
HOJIX0/0B K (DOPMHUPOBAHMIO COJEpKaHUs ydeOHoro mnpenmera «buonorus» cocTaBuiIu:
koHuentyanpable nojoxenns @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMS,
pe3yibTaToB OO0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKM BBITYCKHHUKOB, TOJIOKEHUS 00
o0ImMX LENSIX M NPUHIUIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMbl CPEIHEro
obmero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHU O crenupuke OUOJIOrHuH,
e 3HAYCHWU B TMO3HAHWU >KUBOH MPHUPOIBI M OOECICUYCHHM CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM TIOJIOKEHUSM, ONpPEAETICHbl OCHOBHBIC (DYHKIIMH MPOTPaMMBbI
10 6GMOJIOTUU U €€ CTPYKTypa.

[Tporpamma no Ouosoruu AaéT MnpejacTaBieHHe O LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTAaHUSI M PA3BUTHS OOYyYAIOIIMXCS CpeACTBAaMH YydeOHOro mpenmera «buomorusy,
oIpesieTsieT 00s3aTeNbHOE IPEAMETHOE COAEP)KAaHHE, €ro CTPYKTYpY, pacIpeieiieHue 10
paszenaM M TeMaM, PEeKOMEHAYEeMYI0 IOCIeN0BAaTENbHOCTh M3Y4YEHHUS y4yeOHOro marepuana ¢
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOrO Ipolecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYarOIINXCS.

B mporpamme 1o OHONOTMH TaKKe YUYUTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeJMETHbIM M HNPEIMETHBIM pe3yinbTaTam oOyueHHs B (HOPMUPOBAHHUU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOHN AEATEIbHOCTH/y4eOHBIX JeHCcTBUI 00yyaromuxcs mno
OCBOCHHIO COJICPKAHUS OMOJIOTMYECKOT0 00pa30BaHuUs.

B nporpamme no 6uonorun (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH IMPUHIIMII
IPEEeMCTBEHHOCTH B HW3yYeHHHM Ouojoruu, Oiarojapss uYeMy B HeH MpocMaTpUBaeTcs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBSA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX  OpPHEHTAlMil  JIMYHOCTH, HKOJIOTHYECKOTO  MBIIIICHHS,
NPEJICTaBICHUA O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoii cpene. IloaTomy Hapsay ¢ u3ydeHHEM OOLIEOMOIOTHYECKUX TEOpHUH, a Takke
3HaHUH O CTPOCHUHU KHMBBIX CHUCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
IPOIIECCOB B TIPOTpaMMe IO OHMOJIOTHH yJeNeHO BHUMAaHHE HCIOIb30BAHUIO MOTYYECHHBIX
3HAHUH B IOBCEAHEBHOM JKU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMH  YEJOBEKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpY’Karollel NMPUpPOIHON cpere,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATETBHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHWJICHHE BHUMaHHS K NPUKIAJTHOW HAMPABICHHOCTH Y4eOHOTO
npeamera «bHOTIOTHs» MPOJUKTOBAHO HEOOXOIUMOCTBhIO 0OECHeueHHs YCIOBUM Ul peIIeHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYecKOro o0pa3oBaHus, KOTOpas MpeAronaraet
dopmupoBaHUEe y O0YYarOIUXCS CIIOCOOHOCTH afanTHPOBAThCI K W3MEHEHHSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonorus Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHMMaeT BaxHoe Mmecto. OHa
oOecrieunBaeT (popMupoBaHue Yy OOy4alOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MHUDA,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DSBOJIIONWHW, CO3MAET YCIOBHS JUISA: TIO3HAHUS 3aKOHOB JXHBOW TPUPOJIBI,
¢dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M Oe3omacHoro obpasa
KHU3HH, IKOJIOTUYECKOTO MBIIIUICHUS, IEGHHOCTHOT'O OTHOIICHUS K KUBOM MPUPOJIE U YETIOBEKY.
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bonbuioe 3HadeHwe OWONOTHS HMMEET TakXkKe JJs pPElIeHUs BOCHUTATEIbHBIX U
pa3BUBAIOIIMX 33]a4 CpelHero ooduiero o0pa3oBaHus, ConUaTU3auu odyJaromuxcs. M3ydenne
Ounonoruun obecrieynBaet YCIIOBHSL JUIS (dhopMupoBaHHS VMHTEJUJIEKTYyAJIbHBIX,
KOMMYHUKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIbTYphI, CIIOCOOCTBYET
MHTETpay OWOJIOTMYECKUX 3HAHUIM C MPEJCTABICHUSMHU U3 JIPYrHMX Y4eOHBIX MPEIMETOB, B
4aCcTHOCTH, (pU3HMKH, XUMUHU U Teorpaduu. HazBaHHbBIE MONOKEHUS O MTpeIHa3HAUYCHUH YIeOHOTO
npeamera «bUONOTHS» COCTaBHIM OCHOBY JUIS OMNpENeNeHHs MOJIXOAOB K OTOOpy u
CTPYKTYPUPOBAHUIO €TO CO/AEPIKAHUS, ITPEJICTABICHHOIO B IPOrpaMMe 1o OMOJIOTHH.

OTt60p conepkanusi yaueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
HO3HULUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHU C KOTOPHIM OOYYarOIIUECs TOJIKHBI
OCBOWTH 3HAHMS M YMEHHs, 3HAUYUMbIC A1 (POpMUpOBaHUS OOIIEH KyIbTYphl, OMpEACISIOIne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIOLeH MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCE/IHEBHOM KH3HU U MPAKTHYECKOW nesTenbHOocTH. Ocoboe MECTO B ITOM CHUCTeMe 3HAHUM
3aHMMAIOT D3JIEMEHTHl COJCpPXKAaHUs, KOTOPhIE CIY)KaT OCHOBOW i  (HOPMHUPOBAHHS
IIPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTHYEeCKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJEpXKaHUS y4yeOHOro Marepuaina B MporpaMme Mo OuoJoruu
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAUEHUS 3HAHUNA 00 OTIIMUYUTENBHBIX OCOOEHHOCTSX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHv3aldd W 3BOJIOLMM. B COOTBETCTBMHM C 3THUM B
CTpYKType y4deOHOro mnpeamera «bHoNOrus» BBIIEICHBI CIEAYIOIINE COJIep:KaTeIbHbIe TUHUU:
«buonorus kak Hayka. MeToabl HAy4HOTo Mo3HaHUsM», «KieTka kak OHONOrHYecKas CUCTEMay,
«Opranu3Mm Kak Onosnorudeckas cuctema», «CucreMa U MHOrooOpa3ue OpraHu4ecKoro MHpay,
«IBOIOLUS )KUBOU MPUPOJIBD», «IKOCUCTEMBI 1 IPUCYIITHE UM 3aKOHOMEPHOCTH.

Ilens u3ydyeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM YpOBHE — OBJIAJICHUE
00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHne YMEHUM UCIIOJIb30BaTh 9TU 3HAHUS JJI TPAMOTHBIX JICUCTBHI B
OTHOIIEHUU OOBEKTOB KMBOU MPUPOJIBI M PEIICHUS PA3TUUHBIX KU3HEHHBIX MPOOJIEM.

JocTiwxkenne nenu uzydeHus ydyeOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOEHHE OOY4YalOIIMMHUCA CHCTEMbl 3HAHUH O OHMOJOTMYECKHX TEOpUAX, YUCHMSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTEe3axX, MpaBUiIaX, CIY’KaIMX OCHOBOH ISl (OpMHUpPOBaHUS
MPEJCTABICHUNA O €CTECTBEHHO-HAYYHOM KApTHUHE MHpPa, O METOAAaX HAYYHOI'O IT03HAHUs,
CTPOEHUHU, MHOT000pasMM U OCOOCHHOCTSAX JKHMBBIX CHUCTEM PpA3HOTO YPOBHS OpraHHU3aluH,
BBIJIAIONTUXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

dbopMupoBaHUe Yy OO0yYaroImMXCs IO3HABATEJIbHBIX, MHTEJJIEKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHSA B OMOJOTHUH HAYYHBIX B3IJISJIOB,
UJIEW U MOJXO0J0B K U3YUYECHUIO )KUBBIX CUCTEM PA3HOI0 YPOBHS OpraHU3alNM;

CTaHOBJIEHHE Yy OOydJaromuxcs oOmel KyiabTyphl, (YHKIHMOHAIBHOM TI'pPaMOTHOCTH,
pa3BUTHE YMEHUW OOBSCHATH W OIEHWBATH SBIICHUS OKPYXKAIOIIETO MHUpa XUBOW MPUPOJIBI HA
OCHOBaHWU 3HAHUU U OMBITA, TOJYYCHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHHE Yy OOYYArOIIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYEHHE OMOIOTHYECKHX
3HAHUM B MPAKTHYECKOW JEATEIBHOCTH 4YEJIOBEKA, PAa3BUTUHU COBPEMEHHBIX MEIUIMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCTIIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM >KUBOW MPUPOJIBI,
HE00XO0IMMOCTH OEpEKHOTO OTHOUICHHUS K HEeH, COOMIOIEHUS AITUYECKUX HOPM IpU MPOBEIACHUU
OHMOJOTUYECKHUX UCCIIEIOBAHMI;
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OCO3HAHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHUM JJIS MOBBIIECHUS YPOBHS SKOJIOTHYECKON
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHUS,

IIPUMEHEHNUE NPUOOPETEHHBIX 3HAHUN U YMEHUH B IIOBCEIHEBHOM JKU3HU JJIS OLEHKU
MOCNEACTBUIM CBOEH NEATENbHOCTH IO OTHOIIECHUIO K OKpYXKalollei cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHUE U COOJIOIEHUE Mep TPODHUIAKTHKY 3a001eBaHU.

B cucreme cpemnero obmiero oopasoBanus «buonorusy, nsydaemasi Ha 6a30BOM ypOBHE,
SIBIIIETCSL O0SI3aTENBHBIM YYEOHBIM TIPEIMETOM, BXOMISIIMM B COCTaB MPEIMETHOW 001acTh
«EcTecTBEHHO-HAYUYHBIE [TPEIMETHI.

Jns n3ydyenust 6uosoruu Ha 6a30BOM YpOBHE CpeqHEro o01iero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Henento).
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COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiornsi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CrucreMa OMOJIOrHYeCKUX HayK.

MeTop1 TO3HAHUS KUBOUM MPHUPOALI (HAOI0IeHUE, SKCIIEPUMEHT, OMMCaHUe, U3MEpPEHHE,
KJ1accU(UKals, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpuos, k. Yorcon nu @. Kpuk.

Tabmuie! U cxeMbl: «MeTo/ bl TO3HAHUS KUBOW TPUPOIBI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

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

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpolicTBa OuwocucTteM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BHIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmuupel u cxembl: «OCHOBHbIE NPHU3HAKU KU3HW», «YPOBHU OpraHU3alUMU >KUBOU
MPUPOIBI.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

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

OyHKIMHU BOJBI M MUHEpaIbHBIX BellecTB B KkieTke. [loaaep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 0eIK0B. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHUMbIE AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoicTBa OenkoB. bruonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouoniornyeckue KaraiauzaTopbl. CTpoeHHe ¢GepMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas cnenuduuHocth. Kodepmentsl. Butamuupl. Otianuus  ¢GEpMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

YrieBoapl: MOHOCaxapuabl (TJIFOKO3a, puO03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuiasl, Qochonunuael, crepouabl. [uapodpmibHO-rHAPOGHOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aununoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUIHA0B Kak
HMCTOYHHKOB YHEPTHUHU.
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Hyxneunossie kuciotel: JIHK u PHK. Hykieotunbl — MOHOMEPBI HYKJIIEMHOBBIX KHCJIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenune u
byHKINN.

[uronoruss — Hayka o kierke. Kiierounass Tteopus — npuMep 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 reneTuueckuii 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, TIMKOKAIUKC, MX (YHKITUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, muzocoMmsl. [lomyaBToHOMHBIE
OpraHOWbl KJIETKH: MHTOXOHJPHUH, TuIacTUibl. [IpoucxoxiaeHue MHUTOXOHIAPUM U TUIACTH.
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,
«PacnpeneneHre XuMHUYECKUX AJIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuer u cxembl: «l[lepuomudeckass TabmuIa XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTes 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®y», «CTtpoeHue s3ykapuoTUIeCKOu
KJIeTKn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMmuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
W3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOMPENApaThl PaCTUTENIbHBIX, KUBOTHBIX M OaKTepUaTbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

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

JlaboparopHas pabora Ne 2. «M3yueHWe CTpOEHHS KJIETOK PACTCHHM, >XUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeETa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
TUCCUMUIIALINSA (PHEpreTuUecKuii 00MeH) — IBe CTOPOHBI €IMHOTO Tpolecca Metabonusma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIM3Ma.

Tunber oOMena BemecTB: aBTOTPOGHBIN U TeTepoTpodHbd. Pons depmeHTOB B 0OMEeHE
BEIIECTB U MIPEBPAIICHUHN YHEPTHUHU B KIIETKE.

@®otocunte3. CBeroBas u TeMmHOBass ¢a3bl ¢orocuHTe3a. Peakiuu ¢orocuHTE3a.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE (POTOCUHTE3A IS KU3HU Ha 3emie. BrnusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.
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XemocuHTe3. XEMOCHHTE3UPYIOIUE OaKkTepuu. 3HAUYCHHE XEMOCHHTE3a I KU3HH Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBICICHHE U
aKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTalbl YHEpreTuueckoro ooMena. I mukonus. bpoxenue u
ero Buabl. KucinopogHoe OKHCIIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHTte3a. leHernueckas wunpopmamms u JHK. Peanmmzanus
reHeTudecKkoi mHdopmanuu B KieTKe. [ €eHeTHYeCKui KOJ W ero CBOWCTBA. TpaHCKpUIIIIHS —
MatpuuHblii cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanun. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropus otkpeitus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUSI M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBA€MbIe BUpycaMu. Bupyc uMMyHOAepUIINTAa YeTOBEKA

(BUY) - Bo30ymutens CIIMJla. OOpaTHas TpaHCKpPUNIMS, peBEpTa3a M HWHTETpasa.
[IpodunakTrka pacripocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUM.
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
dbyHKIMOHUpOBaHUEe TeHa», «CuHte3 Oenka», «leHeTnueckuii Kom», «Bupycs»,
«bakrepuodarny, «Ctpoenne u xu3HeHHbIH 1wk Bupyca CIIWJ{a, Oaxtepuodaray,
«Pemmukanus JJTHK».

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

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounsli 1uki, wiM KU3HEHHBIM WK kieTku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIMTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIWBUIYaJbHOTO PAa3BUTHUS
OpTaHU3MOB.

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

[Tporpammupyemast rubesb KISTKH — aromnTo3.

®opMbl  pa3MHOXKEHMsI OpraHM3MOB: Oecrosoe | TojoBoe. Buasl  6ecmnonoro
Pa3MHOKEHUS: JICJICHUE HAJBOE, IMOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHUE,
BETE€TaTUBHOE pa3MHOKE€HUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPTraHU3MOB, €r0 3HAYEHUE A
CEJIeKLIUH.

[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECITOIOTO.

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

["amerorenes — mporecc 00pa30BaHUs MOJIOBLIX KIETOK Y KUBOTHBIX. [10IOBBIC *kKene3bl:
CeMEHHUKHU U smyHuKH. OOpa3oBaHME W Pa3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepMaTo30u,
SUIEKIIETKa) — CclepMaToreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOCHHsS SHIEKIETOK M
crepmaTto3onaoB. Omnoaorsopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOpHOHATBHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX MKUBOTHBIX: JIpOOJIEHHE, TacTpyssaius,
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opraHoreses. IloctamOpronanbHOe pa3BuTHE. THIBI TOCTIMOPUOHAIBHOIO Pa3BUTH: IPSAMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [IBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTallUU
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OII0OTBOPEHHUE Y
LBETKOBBIX pPAacTeHUN», «BereraTuBHOC pa3MHOXXEHUE pacTeHui», «JleleHue KIETKU
Oakrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBI», «KileTOUHBIN LUK,
«Permmukanus ITHK», «Muto3», «Meios», «lIpsamoe u HenpsiMoe pa3Butue», «l'amerorenes y
MJIEKONIUTAIOLIUX U YeJI0BEKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO6opynoBaHue: MUKpPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIET0»,
«linexnerka Miekonurawpomero», «KapuokuHe3 B KiIE€TKax KOpellKa JyKa», MarHUTHas
MoJenb-anmmInKanys «/lenenue knerkny, moaens JJHK, Mmogens meradazHoil XpOMOCOMBI.

JlabopaTopHble 1 IpakTHYeCKHe padoThI:

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

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

Tema 6. HacjiencTBeHHOCTH M H3MEHYMBOCTH OPTraHNU3MOB.

IIpenmer n 3agaunm reHetuku. Mcropus pasButus reHetuku. Ponb nurtonoruu u
HMOpHUOJIOTHUN B CTAHOBJICHUU FeHETUKHU. BKi1ag pocCUIICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
FeHETUKU. MeToapl TEeHETUKH (TUOPUI0JIOTUYECKUI, LUTOT€HETUUYECKUH, MOJEKYJISpPHO-
reHeTuuecknii). OCHOBHbIE TEHETUUECKUE NTOHATHUS. ['eHeTnYecKkass CUMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HAcCJelOBaHUS  NPU3HAKOB, ycTaHOBJIEeHHble [. MeHnaenem.
MonorubpuaHo€e CKpelrBaHie. 3aKOH eIMHO-00pa3us ruOpuI0B repBoro nokojaeHus. [Ipasumino
JOMMHHMPOBAaHMs. 3aKOH pAacIIEIUIEHHs Mpu3HaKkoB. ['mnore3a uucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTMOPHIHOTO CKPEIIMBAHUSA. AHAJIM3UPYIOLIEE CKpEIBaHUE.
Vcnonb30BaHue aHAMU3UPYIOLIETO CKPEIMBAHUS [T ONPE/IETICHUs] TEHOTUIIA OCOOH.

CueruleHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cLelIEHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cuerieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHAasI TEOPHUS HACJIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

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

W3meHunBOCTh. BHIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACleACTBEHHas. Ponb cpebl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTU. XapaKTepUCTUKAa MOJU(PHUKAIIMOHHON H3MEHYHMBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKAIMOHHONW N3MEHYMBOCTH.

HacnencTBenHas, iy reHoTUNUYeCcKas, U3MEHUYMBOCTh. KoMOMHATHBHAS M3MEHUYUBOCTbD.
Meiio3 u moNIOBOM mpolecc — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTH. MyTalMoHHAs
u3MeH4nBOCTh. Kiaccu¢ukanuss MyTaluii: TeHHblE, XpPOMOCOMHBIE, T'eHOMHble. YactoTa U

[okymeHT co3aaH B anekTpoHHon chopme. Ne 131 ot 18.05.2024. UcnonHutens: Uanatynnuxa M.P. 0 AIEKTPOHHbINA
CrpaHuua 8 n3 53. CtpaHnua cosgaHa: 18.05.2024 09:13 =¥ TATAPCTAH



MPUYHHBI MyTaluid. MyTtareHabie GakTopbl. 3aKOH TOMOJIOTHYECKUX PSOB B HACIICICTBEHHOU
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 OIpe/eIeHUE TE€HOTHIA: IIOJHOTEHOMHOE CEKBEHHPOBAHMUE,
FEHOTUIIMPOBaHUE, B ToM uucie ¢ nomouibto III[P-ananu3a. HacnenctBenHele 3abosieBaHust
YyelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HAclIeACTBEHHON MpPeIpacloiokKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTuBHble MyTanuu. CTBOJOBBIE KIETKH.
[TpuHIMIBI 370POBOTO 00pa3a KHU3HH, JUATHOCTHKH, MPO(UIAKTUKHA U JICUCHHUS] TeHETUYECKUX
Oone3Hel. MeauKo-reHeTUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMLIMHCKONM TE€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETHUYECKHUX 3a00JIeBaHUI YeloBeKa.

JdeMoHcTpanum:

[Moptpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepuxos, H. B. Tumodeen-
Pecosckmii, H. 1. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTeHETHYECKas OCHOBAY,
«3aKOH pacuICIUIEHUs] M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHCTOThI TraMeT»,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmoneicTBie ajielIbHbIX T'€HOBY, «[ €eHeTHnYeCKrue KapThl pACTEHUM, JKUBOTHBIX
u 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka H IKMBOTHBIX», «Bumgel wu3MeHunBoctu», «MoaudukannoHHas
u3MeHYuBOCTh», «HacnenoBanue pesyc-paxropay, «l'eHeTnka rpymnn KpoBu», «MyTalnnoHHasS
M3MEHYUBOCTbY.

Ob6opynoBanue: MoAeTU-aNIUIMKaIuu «MoHoruOpuaHoe cKpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JluruOpunHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOIN H
MuKpornpenapar «J/{po3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpacKu Telna), repdapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHast pabota Ne 5. «/3yueHue pe3yslbTaTOB MOHOTUOPUAHOTO U JUTHOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopHnast pabota Ne 6. «3yyeHne mMoauuKanMOHHON U3MEHUYUBOCTH, TOCTPOEHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaGopatopHass pabora Ne 7. «AHanu3 MyTauMid Yy Jpo30QHibl Ha TOTOBBIX
MUKpOIpenapaTax,.

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

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexuus Kak HayKa U Ipouecc. 3apoKIEHUE CelNeKIUu U noMecTukanus. Yuenue H. U.
BaBunoBa 0 wLEHTpax NPOUCXOXKIEHUS U MHOrooOpa3usi KylbTYpHbIX pacTeHui. LleHTpsl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpOJa, IITaMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI U MHAMBUIYAIbHBIH OTOOPHI B CENEKLUU
pacTeHui u kUBOTHBIX. OLleHKa 3KcTepbepa. biIn3KkopoACTBEHHOE CKpeIMBaHNe — MHOPUIUHT.
Uucrtas nwHuA. CkpenBaHWe YWCTBIX JIMHWA. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmuBanue — ayropuawar. OtnanéHHas THOpuau3amuss W e€ yCIEeXH.
HckycCTBEHHBI MyTareHe3 M IOJIY4YEHHE IOJIMILIONIOB. J[OCTHIKEHHS CENEKIUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.
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buotexHosnorusa kak oOTpaciib MNPOU3BOJCTBA. ['€HHAs HMH)KXEHEpHUsA. OTalbl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranusmoB. Kierounas umxenepus. Knerounsle
KYJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJOTMYeCKHe M 3Thdyeckue npodrmeme. MO —
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpauu:

IToprpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. BaHoB.

Tabmupel u cxeMmbl: kapta «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoabl JOMaIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHUui», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJsSKU IJIOJ0B U KOPHEIUIOAOB AUKUX (OPM M KYJIbTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03SHCTBEHHBIC PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJIeKIMU PACTeHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEeNbHbIN y4acTOK, B TEIUIMYHOE
X035UCTBO, Ta0OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBo1IOHOHHAA OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUS! SBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHs U €&
MecTO B Orosoruu. BivsHue 3BOIOLIMOHHON TEOPUH HAa pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenscrBa dBomonUHU. [laneoHTONIOrMYECKHE: TOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETONUCH, NIepexo/iHbie (opMbl. bruoreorpaduueckue: cxoacTBo
U paznnume GayH U Qpop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTMYECKHE: CXOJACTBA U Pa3auuus 3MOPHOHOB Pa3HBIX BHUJOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTUYHBIE, PYIMMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METab0IMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHas teopus Y. Jlapsuna. IlpeanochuikM BO3HHUKHOBEHMSI JIapBHHU3MA.
JIBIoKyle Cuibl  SBOJIIOUMH  BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECypcoB, HeompeenéHHas HW3MEHYMBOCTb, OOprOa 3a CylIlecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunreruyeckas teopus spomorun (CTO) u e€ ocHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonynsanusa kak eIMHUIA BUAA U DBOJIIOLUN.

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.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Boiouuu. [IpumMeps! npucnocodieHuit
y opranuzmMoB. ApoMoph03bl U UIU0-aJaNTallNH.

Bun u BumooOpazoBanme. Kpurtepum Buma. OcHOBHBIE (POPMBI BHI000pPA30BaHMS:
reorpagpuueckoe, 3K0JI0rHUECKOE.
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MaxposBomonus. PopMbl 3BOMIONUH: (QHIIeTHYEeCKasi, TUBEPreHTHas, KOHBEPIeHTHas,
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. CeBep1ios.

Tabmuuplr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiiey», «3apoJbliin
MO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTepukcy», «DPopmMbl OOpbObI 3a CYIIECTBOBAHUE,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpasue copToB pacteHuii», «MHOroodpasue mopoj
JKUBOTHBIX, «[Tomynsiumy, «MyTtannoHHas HU3MEHUYUBOCTbY, «ApomMopdo3bI»,
«MUnnoanantamumny, «OO0mas aereHepauus», «JBrxymue cuiibl 3Bomonuny, «Kapra-cxema
mapuipyra nyremectsus Y. lapsuna», «boppba 3a cymiectBoBaHue», «lIpucnoco0ieHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTHIECKOE BUI000pA30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH, HAOOp IUIO0B U
ceMsiH, Kosutekuus «[Ipumepbl 3alUTHRIX PUCTIOCOOIEHUN Y KUBOTHBIX», MOJieTh «OCHOBHbIE
HaIpPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJieNb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KOJUIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX U pacTeHHil», Mozaenp anmuukauusa «llepekpéct xpomocom», BiIaKHbIE MpenapaThl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymkw», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKU TEJa).

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

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

JlaGopatopHass pabota Ne 2. «OmucaHue npUCHOCOOTIEHHOCTH OpraHu3mMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

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

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rUmoTe3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 W IMaHCHepMus. XUMHUecKass 3BOJoLuUs. AOHMOTeHHbBIN CHUHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronnK. HavanbHble aTansl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKJIETKHU. [IepBble KIETKH U UX
»BOIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne >xu3HM Ha 3emye 1o o9paM UM nepuopaMm. Karapxeil. Apxeiickas u
npotepo3oiickast 9pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHICKUMA, OpPIOBUKCKHUH,
CUJIypUHCKHUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3so30iicKas dpa U €€ IepUOAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: ajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIOTEHOBBIH.

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

Cucrema opraHM4ecKoro Mupa Kak OTpa)keHue HBOJOLHUUA. OCHOBHBIE CUCTEMATHUUECKUE
TPyl OPTaHU3MOB.

OBojronusl 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue mpencTaBieHHH O
IIPOUCXOXKIECHNUN YesloBeKa. MeTo1bl u3ydyeHus aHTpornorenesa. CXoAcTBa U pa3jinyus 4eJI0BEeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJIOKEHHUE YEIIOBEKA.
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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,
UYenoBek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMbBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 0OJIACTh PACHPOCTPaHEHUs], 00bEM TOJOBHOTO
MO3ra, 00pa3 KU3HH, OPYIHUS.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOIeoHaHas (eBpa3uiicKasi), Herpo-
aBcTpajioujiHas  (9KBaTOpUAJIbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPHUCIIOCOOJICHHOCTH TPEACTAaBUTENICH YEIOBEYECKMX pac K YCIOBHUSM CYIIECTBOBAHUS.
EnuncTBo uenoBeveckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

[Hoptpetsr: @. Penn, JI. Ilacrep, A. . Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBuH.

Tabmumer u cxembl: «Bo3aukHoBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHHUYECKOTO
mupa», «PacturenbHas kieTtka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeloBeKa M 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBpPEMEHHBIE JII0IN», «UelloBeUecKre pachi.

Ob6opynosanue: wmynsiku  «[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKUA WIK M300pakeHHUs KaMEHHBIX OpyIuit
MEPBOOBITHOTO YeIOBeKa (KaMHU-YOIIIEPHI, pyOnia, ckpebdiia), TeOXpOHOJIOTHYecKas Ta0nIa,
KOJUTEKIUs «DOpPMBI COXPAaHHOCTH UCKOTAEMBIX YKUBOTHBIX U PACTCHHI.

JlabopaTopHblie U IpaKTHYeCKHe 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. 3aJadyd W pas3/elibl dKOJOTMH. MeToAbl JKOJIOTHYECKUX
MCCJIEI0BAHMH. DKOJOTUIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHMS ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3AyIIHAs, IMOYBEHHas,
BHYTPHOpPraHU3MEHHAsI.

Oxonorudeckue (akropsl. Kmaccudukamus skomorndeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKHUE M aHTPOIOTEeHHBIE. J[efCTBHE YKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

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

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO3 U ero ¢gopMmel. [lapazutusm, Koomepaius, MyTyaJIn3M, KOMMEHCAITU3M
(KBapTUPAHCTBO, HAXJEOHWYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HaueHHe OWOTHYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHKUA monyasanui. OCHOBHBIE TOKa3aTely TOMYJISIHH:
YUCJICHHOCTh, IUJIOTHOCTh, POXKJAAEMOCTb, CMEPTHOCTh, MPHUPOCT, Murpanus. JluHamuka
YUCJIICHHOCTHU MONYJISALUU U €€ PETYIIsIIus.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymb6oasar, K. @. Pynse, 3. ['ekkens.
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Tabmuupl u cxeMbl: kapta «[Ipupomnsie 30HbI 3eminy, «Cpeapl OOUTaHUS OPTraHU3MOBY,
«Doronepuogusmy, «llomymauuny, «3aKOHOMEPHOCTH pOCTAa YUCIEHHOCTH MOIMYJISIHH
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopHnas padota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTEHUH U3 PA3HBIX MECT
oOUTaAHUSY.

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

[TpakTrueckas padota Ne 2. «IToAacU€T MIOTHOCTH MOMYJISAIMA Pa3HBIX BUIOB PACTCHHIN.

Tema 4. CoolOmecTBa U IKOJIOTHYECKHE CHCTEMBbI.

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

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonstue 00 3KkocucTeMe U OHMOreOlEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHThl HJKOCHCTEMBI: TPOJAYIEHTHI, KOHCYMEHTBI, PEIYIEHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUM B IKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE ITOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIHsI. ODKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOPETyIIsusl, pazButue. CyKieccus.

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

AHTpPOIIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOOIKOocucTeMbl. buonornyeckoe u
X03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKocucTeM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. W. Bepnanckoro o 6uocdepe. I'paHuiisl, coctaB u CTpykTypa Omochepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OMocdepbl Kak II00aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemiecTB M OHMOr€OXMMHYECKHE LMKIbI AJIEMEHTOB (Yyrjiepoja, as3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emiu. AHTpONIOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymecTBoBaHM€e NPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00pa3Hsi Kak OCHOBA
ycroiftunBoctu Ouochepsl. OcHOBa pallMOHATIBLHOIO YIPABICHUS MPUPOJHBIMHU pecypcaMH U UX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

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

Tabmuupl u cxemsl: «Ilumeble nenu», «bHOIEHO3: cocTaB U CTPYKTYypa», «IIpuponHbie
coobmiectBa», «llemn mnuTaHusy, «OKoJOrHMueckas mnupamuaa», «buocdepa u YemoBex»,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMA XBOWHOro Jeca», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTreHHbIE BO3JEHCTBUS HA MIPUPOILYY,
«BaxkHeiilme MCTOYHMKHM 3arpsi3HEHHMs BO3AyXa M TPYHTOBBIX BOJ», «[louBa — BakHeimmas
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu o4y, «I[lapHukoBsIi d3QpexT», «DaKkTopbl
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykTypa ouochepsn», «Pacnpoctpanenue
xKu3HH B Onochepe», «O30HOBBIN dkpaH Ouocheprl», «KpyroBopor yriaepoma B Guochepey,
«KpyroBopoT a3ota B mpupoe».

Ob6opynoBanue: MO/JIEJTb-aNITUKALHS «Tunuunsle OMOIICHO3BD», repbapmii
«PactutenpHbie  cooOmecTBay, Koulekuuu — «buwoneHo3», «BpeguTennm — BakHEHIIHMX
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CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp», TrepOapuu U KOJUIEKLUM pPACTEHUMH M KUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, KpacHas kaura Poccuiickon
Deneparun, H300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.
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I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHMOJIOI'MHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUIA

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHS
00y4aroIUMUCS IPOrpaMM CpeAHero ooiero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pEe3yJbTAaTOB OCBOECHHMS NpenMera «buoyorus» BbIIEIEHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOY4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
WUJCHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEACICHUIO,
HAJIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, IEJCHANPABICHHOE pPAa3BUTHE BHYTPEHHHX
yOeX)ACHUI JTMYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEH M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJACTBOBATHCS B
cBOCH JACATCIIbHOCTHU OEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, MMpUuCymumMu CHUCTEMC
OMOJIOTHYECKOT0 00pa30BaHUs, HaJUYME OSKOJIOTHYECKOro IPaBOCO3HAHHUSA, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHbIEC TIJIaHBL.

JInuaOCTHBIC pE3yiabTaTbl OCBOCHUA IMPEAMCTA «bnomnorus JOCTUI'alOTCA B CIAHUHCTBC
y‘Ie6HOI\/JI M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUA W CaAMOpPAa3BUTUS, PA3BHUTUA BHYTpeHHeﬁ no3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBaXEHMSI K 3aKOHY M IIPABONOPAAKY, YEIOBEKY Tpyda MU CTApIIEMy IIOKOJIEHHIO, B3aHMHOI'O
YBaXEHHS, OEpEeKHOTr0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JImuaOCTHBIC pPE3YyIbTAaTbl OCBOCHUS yqe6H0ro npeamMera «buonorusy AOJDKHBI OTpaXXaThb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUid, TO3UTHUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
PACIIUPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B IMPOLCCCE pain3alliid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCHHUTATEIBHOMN ACATCIIBHOCTH, B TOM YHUCJIC B YaCTHU:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHTYIMOHHBIX IIpaB U 06${3aHHOCTeI\/'I, YBAXXCHHUEC 3aKOHA U
MPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHON TBOPUECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
pelieHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BHITIOJHEHHH OMOIOTHYECKUX YKCIIEPHUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMUA [IEHHOCTSMHU U COLUATBHBIM
MOJI0KEHUEM;
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FOTOBHOCTb K COTPYAHHUYECTBY B IIPOIECCE COBMECTHOTO BBINIOJHEHUS Y4EOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIMIOHEHTOB NP 00CYXJICHUN CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TFOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM ESATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOLLIOE U HACTOALIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMSITHUKAM IPUPOJIBI,
JocTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OHMOJ0TUH, TOHUMAaHKS 3HAYEeHUs1 OMOJIOTUH B TIO3HAHUU 3aKOHOB IIPUPO/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 LIEGHHOCTEN POCCUIMCKOT0O HApOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

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

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIYyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATUS [IEHHOCTEH CEMEHHOMN KU3HH B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAsl 3CTETUKY ObITA, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

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

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

5) d¢wusuyeckoro BocnuTaHusl, (GoOpMHPOBAHMA  KYJLTYPbl 3/0POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHWE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370POBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIHIXA,
peryispHas ¢uU3MYECKas aKTHBHOCTH), OEpPEeKHOr0, 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 TIOCJIEICTBUI W HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOJCHHS aTKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MacTEPCTBA, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAILHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;
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MHTEPEC K Pa3IUyHBIM cepaM MpodeccHOHANbHON IesTeNbHOCTH, YMEHHE COBEpILATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTn30BhIBaTh COOCTBEHHbIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K 0Opa30BaHMIO M CaMOOOPa30BaHUIO HA NMPOTSHKEHUU BCEH
JKU3HH;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKONW KYyIbTYphl: MPHOOpETEHHE ONbITa IUIAHUPOBAHUS
IIOCTYIKOB M OLIEHKU UX BO3MOHBIX MOCIEICTBUN ISl OKPYXKAIOLIEH Cpebl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelIeHUU MPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPUPOIOIOJIB30BAHUEM (COOIIOIEHNE
MpaBUJI MOBEICHUS B INPUPOJIC, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHUS B SKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEeM, Orochepsl);

aKTUBHOE HENpUSTHE JEHCTBUI, NPUHOCSIIMX BpEd OKpY’Kalolled MpUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE HYKOJIOTMUYECKUE MOCIEACTBUS MpPeIIPUHUMAEMBbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIUYUE PA3BUTOIO HKOJOTUYECKOTO MBIIIEHUS, SKOJOTHYECKOM KYyJIbTYphl, OIbITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEJIbHOW, KOMMYHMKAaTUBHOW M COLMAIbHOM IpAKTUKE, FOTOBHOCTUM K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTHUECKOW HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO HA JHAlOTe KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEpUICHCTBOBAHUE A3bIKOBOIM M UNTATENIbCKON KYJIBTYpPhI KaK CPEICTBA B3aUMOJICHCTBUS
MEXY JIOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUONOTUU KaK HAayKd, OCO3HaHHUS €€ poiau B (OPMUPOBAHUU
paIoOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MPeICTaBIeHHsI 00 OKpYyKaroleM
MUpPE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M oOO0IlecTBa, B IO3HAHUM MPUPOJTHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpPaHEeHUsI IPUPOIHOTO PaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OHMOJIOTMH AJII COBPEMEHHOW IMBHIIM3AINU: OOECTICUeHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3AaHUE TEPCIIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100AJIbHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecreueHus nepexoaa K yCTON4YMBOMY Pa3BUTHUIO, PAllMOHATILHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJyUYEHUU OMOJOTHYECKHX 3HAHWUU B IENSX TOBBIINICHUS 00IIei
KYJIbTypbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOW dYacTH (PYHKIIMOHAIBHOU
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB MO3HAHUS, MCHOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4YaeMmble 3HAHUS IS aHaidu3a WU OOBSICHEHHs SBICHUN
OKpY’KAloIIero MHUpa M MPOUCXOIANIMX B HEM H3MEHEHUH, yMEHHE JelaTh O0OOCHOBaHHbIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4yHbIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOJTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIh30BaTh OHMOJOTHYECKHE 3HAHHS JJs PelIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYaIHsIX;
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OCO3HAHME I[CHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTh OCYIIECTBIISATH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHA IO OHWOJOTMH B COOTBETCTBUH C IKHU3HCHHBIMU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysbTaTbl OCBOEHHUsS ydyeOHOro mpeamera «buosorusy BKIIOUYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA MEXAUCUUIUIMHAPHBIE
(MeXTpenMeTHbIe) 00LIeHayYHbIEe TIOHATHS, OTPAXKAIOIIHIE LEITOCTHOCTh HAYYHOH KapTHHBI MUpa
U cnenu(uKy METOA0B MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHS,
SBJICHHE, IpPOILeCcC, CHCTeMa, HayuyHbld (DaKkT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHUe, U3MEpEeHUe, SKCHEPUMEHT U JIPYT'HX), YHUBEpCalbHbIE
yueOHble JeHCTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbIE, PETYISATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBFHONW T'PAMOTHOCTH M COIMAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUITIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON ITPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OCBOEHHUS IPOrpPaMMbl CpEIHEro oouiero odpa3oBaHUs
JIOJKHBI OTPakaTh:

OBJiajleHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MI03HABATEIbHBIMH /I CTBHSIMH:

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

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

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, o0000IIEeHus1), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
MOHSTUN (BBIIEIATH UX XapaKTEpHbIE IPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMU NOHITUSIMH);

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

UCIIOJIb30BaTh OMOJIOTMYECKHE MOHSITHUSI JUIsl OOBbACHEHUs (AKTOB M SBJIECHUN >KUBOMU
HPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHBIE, JEIyKTHBHbIE, IO aHAJOIHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS] B PaCCMATPUBAEMBIX SIBJICHUSAX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOILIEHHH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaxX, a TAaKXKe MPOTUBOPEUMH Pa3sHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHMOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH pelIeHHs] TPOOJIeMbl C YUETOM aHAIN3a UMEIOUINXCS MaTepHaIbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBAaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 0a30BbIe HcCIe0BaTeIbCKHE 1eiiCTBHUS:
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BJIAJICTh HaBBIKAMU Yy4eOHO-HCCIIEOBATENIbCKOM U MPOEKTHON J1EATENbHOCTH, HaBBIKAMU
paspenieHus: npoodsieM, COCOOHOCTBIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY HOMCKY METOJIOB
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH 10 IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalny, Npeodpa3oBaHUI0 U MPUMEHEHHUIO B YYEOHBIX CUTyallUsiX, B TOM 4HUCIE MpU
CO3/IaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJjaud B OOpPa30BATENbHOU JEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CJICACTBEHHbIE CBSI3M U AKTyaJM3UpOBaTh 3ajady, BbIABUIATh
TUIoTe3y €€ pelleHMs, HaXOAWUTb AapryMEHThl [Uli JO0Ka3aTelbCTBA CBOUX YTBEPXKICHMI,
3aJlaBaTh apaMeTpbl U KPUTEPUU PELLICHUS;

AQHIM3UPOBATh IOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNUE B HOBBIX YCIIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLI€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOKMCK INEpPEeHOCa CPEACTB U CIIOCOOOB JeHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KHU3HENIeATEIIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX NPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC HJEH, MNpPEUIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMYHBIX MCTOUYHMKAX HH(OpMaruu (Tekcte y4eOHOro mocoowus,
HAyYHO-MOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUNBOCTB;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ounonoruueckoi nHpopMaIuu, HEOOXO0AUMOM /IJ1s BBIIOJIHEHUS YU4EOHbIX 33/1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOI'O HCIOJIb30BAHUS PA3TUUHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKOM
uH(popManuu (cxemsl, rpaduKy, Juarpammbl, TAOJIUIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIB30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBa NpH paboTe C OHOIOTHYECKON
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IETh HABbIKAMHU pACMO3HABaHUS U 3alIMTHl HHQOpMAIMK, HH(OPMAIIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM AefiCTBUSIMU:

1) oOmenue:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAllore
WIN JIUCKYCCUU TI0 CYILIECTBY 00CY)XJaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKa3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBIMIOJHEHUSI IIpe/ylaraeMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTh MO3ULUH IPYTUX YYaCTHUKOB JUAJIOra WIM JUCKYCCHH);
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pacrio3HaBaTh HeBepOalbHBbIE CpEICTBA OOIIECHUS, MOHMMAaTh 3HAYEHHE COLUAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IMKTHBIX CUTYallUi, yMETh CMATr4aTh KOH(QIUKTHI U
BECTH I1EPErOBOPbI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JpYTuX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHSI C HCIOJb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCcTHAs1 IeATeIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
peueHnH OMOIOTUYECKOH MpoOiIeMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4ieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPIMHUPOBATH
JEUCTBUS O €€ JOCTHMXKEHMIO: COCTaBIIATH IIAH JACUCTBUM, pacHpelesaTh POJIA C Y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOMH paboThl;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJuiaraTb HOBBIE IIPOEKTHI, OLICHUBATh UACHU C ITO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranuzanms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpPoOJeM M HUX pelIeHHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYIKAX IO OTHOLIEHUIO K >KUBOW IPHUPOJE, CBOEMY 3I0POBBIO0 U 3I0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 33Ja4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISITH IUIaH PelIeHusl MpoOaeMbl ¢ YIETOM MUMEIOIINUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsSM, BHOCUTb KOPPEKTUBBHI B JESTENbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;
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BJIaJICTh HAaBBIKAMU I103HABATEJIbHON pe(IEKCUN KaK OCO3HAHUS COBEPIIAEMBIX AECHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PELIEHUS 10 UX CHIKEHHIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€ PE3Y/IbTaTOB JESITEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaABO JAPYTUX Ha OIIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT Crierduueckue st yaeOHoro npeamera «buosnorus» HaydHble 3HAHHS, 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 >XM3HEHHBIX CHUTYyallUsX, CBSI3aHHbIX ¢ Ouosorueil. B
porpaMMe IpeAMETHBIC Pe3yJIbTaThl IPEACTABICHBI 10 ToJaM 00yUeHHS.

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

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe U pOJM OHOJOrMH B CHCTEME HAyYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUN: )KU3Hb, KJIETKA,
opranusM, MeTtabonmu3m (0OMEH BeUIeCTB U MpPEBpalleHHEe JHEpPruH), TOMEOCTa3
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCHPOM3BEICHHUE
(penpoyKuus), HaCIEeCTBEHHOCTh, K3MEHUUBOCTh, POCT U Pa3BUTHE;

yMEHHuE u3jiaraTb OHOJOTHMYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEeHTpajbHas JormMa MoJeKyJspHoW Ouonorun), 3akoHbel (I. Menpens, T. Moprana, H. H.
BasuiioBa) u yueHus (0 eHTpax MHOT0OOpa3us U MPOUCXOKIEHHS KyIbTypHBIX pactenuil H. U.
BaBuiosa), onpenensts rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE Ba/leTh METOJaMM Hay4HOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHWE U ONMHCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJIEHUN, OpraHU3aluss U TMPOBEACHHE OHOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX PE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIENSTh CYIIECTBEHHbIE MPHU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U 3YKapHUOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
NPEBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOXKEHMSI, NHIUBUAYAIbHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSATH MOJTY4YEeHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOMN KU3HHU C IIETIbI0 00eCTIeUeHUs
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/0POBBS OKPYXKAIOIIUX JIOAEH, COOMIOACHUS HOPM

[okymeHT co3aaH B anekTpoHHon chopme. Ne 131 ot 18.05.2024. UcnonHutens: Uanatynnuxa M.P. 0 AIEKTPOHHbINA
CrpaHunua 21 3 53. CTpanuua cosaaHa: 18.05.2024 09:13 =¥ TATAPCTAH



rPaMOTHOTO TIOBEJCHHUS B OKpPY)KAIOIIEeH MNPUPOAHON cpele, MOHMMaHUuE HEOOXOJUMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HETHYECKHE 3a/Jadyl Ha MOHO- U JIUTHOpUAHOE
CKpeIllMBaHKE, CIETUIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsl HAaClIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM U JJA0OPaTOPHBIM 000PYI0BAHHEM;

YMEHHE KPUTHYECKH OILICHHBATh M HHTEPIPETHPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW HMH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), ITUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTUH;

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

[IpenMeTHbIe pe3ynbTaThl OCBOECHUsS yuyeOHOro mnpeamera «buomnorus» 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 BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ounosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PAaCKpBIBATh CO/IepP)KaHUEe OMOJIOTHUECKUX TEPMUHOB U MOHATHI: B, TIOMYJISIIIHS,
reHO(OH, HBOJIONMS, MABIKYIIHE CHIIBI ((aKTOpPBI) OSBOJIOLWH, MPHUCIIOCOOICHHOCTD
OpPraHu3MOB, BHUA000pa30BaHHE, OSKOJOTHYECKHE (PAKTOPHI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIeNH MUTaH!s, SKOJoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

yMEHHE W3Naratb Owosnorndeckue Teopun (dBomronoHHas Teopus Y. JlapBuHa,
CHHTETHUYECKAasi TEOPHS SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTHU (3apobiiieBoro cxojactsa 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 TO3HAHUS B OMOJOTHHU: HAOIIOJCHUE W OIMCAHHE
KHUBBIX CHCTEM, TIPOIIECCOB W SBICHUH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTU MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyUEHHBIX DPE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX IMOHSATH,
TEOPHA U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAaHHH TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB: BHUJIOB,
HOMYJSAIUN, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OI[EHO30B U HIKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACJEACTBEHHOM  HM3MEHUMBOCTH, €CTECTBEHHOro  0TOOpa,
BUI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHSI SKOJIOTMYECKHX (DaKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA YHEPTHH B HYKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB W OHMOr€OXMMHUYECKHX ILIHKIOB B
ouocdepe;

yYMEHHUE TIPUMEHSTH TOJTyYCeHHBIC 3HAHUS U OOBSICHEHUs OMOJOTHYECKHX IMPOIECCOB U
SIBIICHUM, JIJISl IPUHSATHS PAKTUIESCKUX PEIICHUH B MOBCETHEBHOMN YKU3HHU C IIETTBI0 00ECTICYCHUS
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIOAEH, COOIIOACHUS HOPM
IPaMOTHOTO TOBEJEHUsI B OKpYXaolleil NpUpOIHON cpene, MOHMMaHUEe HEO0OXOIMMOCTH
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UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt panoOHAIEHOTO
HPUPOJIOTIONIL30BAHMS,

YMEHHE pelIaTh dJIeMEHTapHbIC OMOJOTMYECKHE 3aladd, COCTABIATH CXEMbI INEpeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHuU);

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

yYMEHHE KPUTHYECCKU OIICHUBATh W WHTEPIPETUPOBATH HUH(POPMAIMIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-NOMYJSIPHBIE MaTepHaibl), paccMaTpuBaTh IJI0OATBHbIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, POPMHUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE NHCBMEHHBIE M YCTHBIC COOOLICHHUs, 00001mas
Ouonormyeckyro HMH(GOPMALUIO0 M3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeiioB H TeM nudpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6nuoreka [IOK
b 2 0.5
HOJIOTHA Kak Hayka https://m.edsoo.ru/7f41¢292
JKuBBIe cCUCTEMBI U UX OpraHU3aIus 1 buGnuorexa [IOK
p t https://m.edsoo.ru/7f41¢292
XHUMHYECKHI COCTaB U CTPOEHUE KIIETKH 8 1 bubmorexa HOK
p https://m.edsoo.ru/7f41¢292
KuznenesaTe1bHOCTb KJIETKH 6 bubmorexa HOK
a https://m.edsoo.ru/7f41¢292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
HacnenctBeHHOCTh M1 N3MEHYMBOCTD 2 | 25 bubnuoreka [{OK
OpPraHu3MOB ' https://m.edsoo.ru/7f41¢292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢292
Pe3epBHOE Bpems 1 bubmmorexa OK
p p https://m.edsoo.ru/7{f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 5
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHHe pa3aeiioB H TeM nudpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
bu6nmorexa [IOK
1 9 S 9 1
BOTIOIMOHHA DHOAOTHA https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3eMite ' https://m.edsoo.ru/7f41cc74
3 Opra"nusmel 1 OK aromas cpena 5 1 bubnuorexa [IOK
p PYHAIot pe https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4
Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 hitps-//m.cdsoo.ru/7f4 1ccT4
bubmuoreka [IOK
5 P 2 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 2.5
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
n/n Tema ypoka Bceero Koutpoaenbie  Ipakruieckue u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypenI
buonorus kak Hayka. CBsi3b OHOJI0OTHH
C O0IIECTBEHHBIMHU, TEXHUYECKIMHU U
JPYTMMU €CTECTBEHHBIMU HayKaMH,
¢dunocodueit, STUKON, SCTETUKON U bubmmorexa LIOK

1 npaBoM. Pons 6uosioruu B 1 https://m.edso0.ru/863e¢6122
(dbopMUPOBaHUU COBPEMEHHOM HAYYHOU https://m.edsoo.ru/863e632a
KapTuHbl Mupa. Crucrema
Ounonoruueckux Hayk. BxoaHoit cpes
3HAHUU
buonorns B cucreme Hayk. MeTosl
[IO3HAHMS )KUBON MPUPOIBI
(HaOnroieHue, YKCIEPUMEHT,

ONMCAHUE, U3MEPEHHUE,

) KJaccu(uKalus, MOJIeTMPOBaHUE, | 0.5 bubnuoreka [IOK
CTaTUCTUYECKass 00padOTKa JaHHBIX). ' https://m.edso00.ru/863e¢6122
[IpakTuueckas padbora Ne 1
«HMcnonb3oBaHue pa3IMuHbIX METOJIOB
IPU U3YYEHUH OHMOJIOTUYECKUX
00BEKTOBY
KuBble cucteMbl (0MOCHCTEMBI) KaK

3 peIMeT U3yuyeHus: OMOIOTHH. 1 bubmmorexa LHOK

https://m.edsoo.ru/863e6564
OTnuuue )XUBBIX CUCTEM OT
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HeopraHuuyeckoil npupojsl. CBoiicTBa
OMOCHCTEM M MX pa3HooOpasue.
YpoBHU opraHu3ay OMOCUCTEM:
MOJIEKYJISIPHBIN, KIIETOYHBIH,
TKaHEBBIN, OpraHU3MEHHBIN,
MONYJISILIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN
(OmoreoneHOTHYECKUIT ), OOCPEPHBII.

XUMHAYECKHUH cOCTaB KIeTKU. Boma u
MUHEpPAIbHBIE COJIU. XUMUUYECKUE

9JICMCHTBI: MAKpPO3JICMCHTHI, Bu6 HOK
HOJINOTCKA

4 odJIEME ) 0 1
MHUKPOJICMCHTBL. FOYHKLUH BOABL 1 https://m.edsoo0.ru/863e674¢

MUHEPAJIBHBIX BEIIECTB B KIIETKE.
ITopnepxanne 0OCMOTHYECKOTO
Oananca.

benku. CoctaB u ctpoenue

0eKOB. AMUHOKHUCIIOTHl — MOHOMEPHI
6enkoB. HezameHuMble 1 3aMEeHUMBIE
AMUHOKHUCJIOTBI. AMUHOKHCIIOTHBIH

5 cocTaB. YPOBHU CTPYKTYphI OEIKOBON | bubnuoteka [JOK
MOJIEKYJIbI (MIepBUYHAs], BTOPUYHAS, https://m.edsoo.ru/863e6b72
TpETUYHAs U YeTBEPTUYHAS
CTPYKTYypa). XUMUYECKHUE CBOMCTBA
6enkoB. buonornueckue pyHKIUU
OenKoB.
depMeHThI — OHOJIOTHYECKHE

6 Katanuzaropsl. CTpoeHue gpepMmeHTa: | 0.5 bubnuorexa [IOK
aKTUBHBIN LIEHTp, CyOCcTpaTHas ' https://m.edsoo.ru/863e6b72
cnenupuyHocTh. KodepmeHTHI.
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Buramunbl. Otnnaus pepMeHTOB OT
HEOPraHUYECKUX
karanu3aTopoB.JlabopaTtopHas pabora
No 1 «M3yyeHue kaTaauTUYECKOM
aKTHBHOCTH ()epPMEHTOB (Ha IpUMeEpe
aMUJIa3bl WIM KaTajaasbl)»

VYTaeBoIbl: MOHOCAXapH bl (TIHOK03a,
pub03a 1 1e30KCupud03a),
Jicaxapubl (caxaposa, JIakTo3a) U
noJircaxapuabl (KpaxMail, TIIHKOTeH,
HeIUTI0I03a). bruonorndeckue GyHKIuu
YTJI€BOJOB. JIUMUIBI: TPUTTUIIEPHUIBI, bubnnoreka [JOK

dbochomunuabl, CTEPOUIBHI. https://m.eds00.ru/863e¢6870

I'unpodwmnsro-rHAPOdOOHBIE
cBoiicTBa. buonorunueckue QyHKIMM
aunuoB. CpaBHEHHUE YTIIEBOJIOB,
0EJIKOB M JIMIUJIOB KaK HCTOYHHUKOB
SHEPIUH.

Hyxnennoseie kucnotsl. ATO,JITHK u
PHK. Hykneotnasl — MOHOMEpEI
HYKJIEMHOBBIX KHUCIOT. CTpoeHue u bubnnorexka [JOK
¢ynkuuu JJHK. Ctpoenue u pyHkmu https://m.edsoo0.ru/863e6d5c
PHK. Bunst PHK. AT®: crpoenue u
byHKLINN.

I/ICTOpI/I}I U MCTOABI U3YUYCHHA KIICTKU.

L[I/ITOJIOF W — HAayKa O KIICTKE.

9 Knerounas teopus — npumep 1 bubnmorexa [IOK

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

B3aUMOJIeHCTBUA el U (pakToB B

HAay4YHOM IIO3HAHUMU. MGTOJII)I
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HN3YUYCHUSA KIICTKH.

KneTka kak nenoctHas xuBas
cucreMa.O0mIKe NpUu3HaAKK KJIETOK:
10 3aMKHYTasl Hapy»XHasi MeMOpaHa, 1
Monekyabl JIHK kak reneTnueckuit
ammapar, cucrema cuHTe3a Oenka

Tumsl KJIETOK: 3yKaprHOTHYECKas U
npokaproTuyeckas. OcoOOEeHHOCTH
CTPOEHUA MPOKAPUOTHUECKON KIIETKH.
Kiierounas crenka Oakrepuil.

Crpoenue 3yKapuOTUYECKON KIIETKH.
bu6mmorexa [IOK

1 0.5 https://m.eds00.ru/863e6f10
https://m.edsoo.ru/863e716¢

11 OCHOBHBIC OTIIHYHS paCTHTCHLHOﬁ,

JKUBOTHOH M TPUOHOM KJIETKH.

JlaboparopHuas pabota Ne 2 «3yueHue
CTPOCHUS KJIETOK PaCTCHUH,
YKUBOTHBIX, TPUOOB U OaKTEpUIA TIO]T
MHUKPOCKOITOM Ha TOTOBBIX
MUKpOIIpenaparax U uX OIMUCaAHHEC)

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK —
KJIETOYHAsl CTEHKA, IITMKOKAJIMKC, X
¢yuknun. [Inazmatuueckas memOpana,
e€ croiicTBa u pynkuuu. [luTomnazma
u e€ opraHouipl. OTHOMEMOpaHHbIE

12 opranouzs! kinetku: JI1C, annapar 1 bubmorera [JOK

https://m.edso00.ru/863e766¢

FOJ’IBI[)KI/I, JIN30COMBEI.
HOJIyaBTOHOMHBIe OpTraHOUAbI KJICTKU:
MUTOXOHAPHUH, IIIIACTUIBI.
HpOI/ICXO)KI[eHI/IC MI/ITOXOHI[pI/II\/'I n

mnactia. Buasl miacTu.
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HememOpaHHbIe OpraHOU/ bl KJIETKHU:
pUOOCOMBI, KJIIETOUHBIH LIEHTD,
LEHTPHUOJIN, PECHUYKH, )KT'yTUKHU.
DyYHKIHUHA OPraHOUJO0B KIETKHU.
Bxarouenus. SAapo — perynsTopHbIit
ueHTp kiaeTku. CTpoeHue siapa:
a1epHas 000J104Ka, KapuoIuia3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.
TpaHCcHOpT BEIECTB B KIIETKE.

OOMeH BEIECTB UM META0OIIN3M.
®dorocuHTE3. XEMOCHHTES.
Accumusinys (IaacTuyecKuii 0OMeH)
U JIUCCUMUJISINS (SHEPTETHICCKHIMA
00MeH) — IB€ CTOPOHBI €MHOIO
nporecca Merabonusma. Poib 3akoHOB
COXpaHEHHUsI BEILIECTB U SHEPTUHU B
MOHUMAaHUU MeTabonu3ma. TUumsl
oOMeHa BelIeCTB: aBTOTPOHBIN U
rerepoTpodHbIi. Pons dhepMeHTOB B
13 oOMeHe BeIIEeCTB U MPEBPALICHUH 1
SHEpruu B KieTke. CBETOBas U

bu6mmoreka [JOK
https://m.edso00.ru/863e7¢98

TeMHOBas (a3bl poTocuHTe3a. Peakiun
¢dorocunTe3a. IP(HEeKTUBHOCTH
¢dorocunTe3a. 3HaueHne GOTOCUHTE3A
JUIs )KM3HU Ha 3emie. BrnusHue
yCIIOBHH cpeibl Ha (POTOCUHTE3 U
CHOCOOBI MOBBIIIEHUS €T0
NPOJYKTHBHOCTH Y KYJIBTYPHBIX
pacTeHnii. XeMOCUHTE3UPYIOLIe
OaxTepuu. 3HaYECHHE XEMOCHUHTE3a IS
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JKA3HU HA 3eMIIE.

14

15

16

17

18

DHepreTudeckuii oomeH.Pacmemnienne
BEIIICCTB, BBIICIICHUE U
AKKyMYJIUPOBAHHUE YHEPTUU B KIICTKE.
DTansl SHEPreTHYECKOro 0OMeHa.
I'mukonus. bpoxkeHue u ero BUIbI.
Kucnoponnoe okucienue, uiu
KJIeTOYHOE JbixaHue. OKUCIUTENbHOE
docdopunuposanue. IHpHeKkTUBHOCTD
SHEPreTU4ecKoro oOMeHa.

JKu3HeHHbIN UK KIeTKU. [{enenue
KJIeTku. Muto3. JlabopaTopHas pabota
Ne 3 «HaOmrogenune MuTo3a B KIIETKaX
KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenaparax»

buocunres 6enka. Peakuus
MaTpU4HOro cuHTe3a.l'eHeTnueckas
unpopmanus u JIHK. Peanuzauus
TeHEeTUYECKOM HH(pOpMaIUU B KIETKE.
I'eneT4eCKU KOJ U €r0 CBOMCTBA.
TpaHckpunuus — MaTpUYHBIN CUHTE3
PHK.

TpaHcnsaus — OGMOCUHTE3
6emnKa.DTarnbl TPAHCISALNY.
Koauposanue amuHokuciot. Ponb
pubocom B OMocuHTE3€e OelKa.

Hexserounsie hopMbI )KU3HH —
BUPYCHI .ICTOpHS OTKPBITHS BUPYCOB
(. Y. UeanoBckuii). OcoOeHHOCTH

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863¢7aae

bu6mmorexa [IOK
https://m.edsoo.ru/863e7dc4

bu6mmoreka [JOK
https://m.edso00.ru/863e796¢e

bubmuorexa [JOK
https://m.edsoo.ru/863e796¢

bu6mmoreka [IOK
https://m.edsoo.ru/863e7540
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CTPOCHUS ¥ )KU3HEHHOT'O IHKJIA
BupycoB. bakrepuodaru. bone3znu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa,
BbI3bIBacMble BUpycaMu. Bupyc
uMMmyHoaeduiuta yenoseka (BUY) —
B0o30ymutens CIIM/la. ObpaTHas
TPAaHCKPHIILIKS, peBEpTa3a U HHTETpasa.
[IpodunakTruka pacnpocTpaHeHUs
BHUPYCHBIX 3a00JI€BaHUH.

®opMbI pa3MHOKEHUSI OPraHU3MOB:
noJjoBoe u 6ecronoe. Kirerounsrit
LWKJI, WK )KU3HEHHBIN UK KIETKH.
Hurepdaza u mutos. [Iponeccsr,
poTeKaroIre B HHTEpdase.
Peruukanus — peakuusi MAaTpUYHOTO
cunresa JJHK. Ctpoenue xpomocom.
XpOMOCOMHBIH HabOp — KAPUOTHII.
JIMTIITOMIHBIN U TamIoOu HbBINA

XPOMOCOMHBIE HAOOPBI. XPOMATH/IBI. bubnuoteka [JOK
19 [utonornueckre OCHOBBI 1 https://m.eds00.ru/863e¢81b6
Pa3MHOXEHHUS U UHIUBUYaJIbHOTO https://m.edsoo.ru/863e831¢

pa3BUTHA OpraHn3MoB. Jlenenue
KJIeTKHA — MuTO3. CTagun MuTo3a.
[Ipouecchl, mpoOUCXOASIINE HA Pa3HBIX
cTaausax MuTo3a. buonornueckuit
cMbIcit Muto3a. [IporpamMmmupyemast
ru0enb KIETKH — aronTos3. Buabl
0ECroJIOT0 Pa3MHOXKEHUS: JICTICHUE
HaJBOE, IIOYKOBAHUE OJHO- U
MHOTOKJIETOYHBIX, CHIOPOOOpa30BaHHKE,
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BEreTaTUBHOE Pa3MHOKEHUE.
HckyccTBeHHOE KIIOHUPOBAHUE
OpPraHU3MOB, €T0 3HAYCHUE IS
CEJIEKIIUH.

ITomoBoe pa3mMHOKEHUE, €T0 OTIUYUS
oT O0ecnonoro. Meiios. Ctagun Meiiosa.
[Iporecchl, MPOUCXOSIINE HA CTATUAX
20 Meiio3a. [ToBenenre XxpoMocoM B 1
Meiiosze. Kpoccunrosep.
buonornyeckuii CMBIC U 3HAYEHUE

bubmuoreka [JOK
https://m.edsoo.ru/863e7{4a

Meiio3a

OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII0I0TBOPEHHE.

21 JlaboparopHas padota Ne 4 «3yueHue 1 0.5
CTPOCHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX

bu6mmoreka [IOK
https://m.edsoo.ru/863e81b6

MUKpOIIpenaparax»

WNunuBHyansHOE pa3BUTHE
OpPTraHU3MOB-
OHTOreHe3.OMOPHOHAIBHOE pa3BUTHE
(oMOpuorenes). Jramnsl

) AMOPHUOHATILHOTO Pa3BUTHUS Y | bubnunorexa [JOK
MO3BOHOYHBIX JKUBOTHBIX: IpOOJICHHUE, https://m.edsoo.ru/863e¢8436
racTpyisnus, OpraHoreHes.

[TocTamOproHanbHOE pazBuTHE. THUIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHSL:
npsiMoe, HepAMOe (JIMUUHOYHOE
I'eneTnka — Hayka o
23 HaCJIEICTBEHHOCTH 1 1 bubmmorera [TOK
https://m.eds00.ru/863e8612
n3MeHuuBocTH.IIpeamer u 3agaun
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reHetuku. cropust pa3putus
re’Hetuku. Posp uToiorun u
SMOPHOJIOTHH B CTAHOBJICHUH
reHeTuku. Bkiiag pocCuickux u
3apyOEKHBIX YIEHBIX B Pa3BUTHE
TCHETUKU. METO bl TCHETHKHI
(rubpua0I0TrNYECKUii,
UTOT€HETUYECKUH, MOJIEKYJISIPHO-
reHeTudeckuii). OCHOBHBIC
FeHETUUECKHE IToHATU. [ 'eHeTnueckas
CUMBOJIMKA, UCIOJIb3yeMasi B CXeMax
CKpEIIMBaHUM.

3aKOHOMEPHOCTH HACIEAOBAHUS
MIPU3HAKOB, YCTaHOBJIECHHBIE [
Mennenem. MoHOTHOpHUTHOE

CKpelIuBaHue. 3aKOH €MHO00pa3us
P P bu6mmoreka [IOK

24 §) . 1
THOPHIOB TIEPBOTO HOKOMCHHA https://m.eds00.ru/863e8878

[IpaBuno noMuHUpOBaHUs. 3aKOH
pacLIeIIeHUs TpUu3HakoB. ['umnoresa
YUCTOTHI TaMeT. I1omHoe 1 HelmoJIHOoe
JIOMAHUPOBAaHUE.

3aKOH HE3aBUCUMOTO HaCJI€I0BaHUS
Npu3HaKoB. [luTorenernyeckue
OCHOBBI TUTHOPUIHOTO CKPEIINBAHHUS.
25 AHanmm3upyloiee CKpenuBaHue. 1
Hcnonp30BaHre aHAIM3UPYIOIIETO

bubmuorexa [JOK
https://m.edsoo.ru/863¢89a4

CerHH/IBaHI/Iﬂ JJIA onpegleneHI/m
TEHOTHUIIA 0COOU

26 CreruieHHO€e HaCIEIOBaHNE 1 0.5 bu6mmoreka [IOK
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npusHakoB. Pabora T. Moprana mo https://m.edsoo.ru/863e8c60
CLECIUICHHOMY HacCJIeJOBaHUIO T€HOB.

Hapyenue crenieHus reHos B
pe3yibTaTe KPOCCUHIOBEPA.
XpoMocoMHas Teopus
HACIIEICTBEHHOCTH. | eHeTnyeckue
kapThl. JlabopaTopHas padora Ne 5
«M3ydyenue pe3ynpTaToB
MOHOTMOPUAHOTO U IUTHOPUAHOTO
CKpELIMBAHUA y JP030(HIIBI HA
TOTOBBIX MHUKpOIIpenapaTax»»

I'eneruka nona. Hacienosanue
IMPU3HAKOB, CHUCIIJICHHBIX C
I10JIOM. XPOMOCOMHOE OIPECIICHHUE bubnnorexa [HOK

27
1oJ1a. AyTOCOMBI Y MIOJIOBBIE https://m.edsoo.ru/863e8c60

XPOMOCOMBEI. I'omorameTHsie U
TeTCPpOTraMETHLIC OPIraHU3MBI.

NsmenunBocTs. Henacnencrsennas
U3MEHYMBOCTb. PoJIb cperibl B
HEHACJIEeICTBEHHON N3MEHUYHUBOCTH.
XapakTepucTuKa MOAU(PUKALIMOHHOM
U3MEHYMBOCTU. BapuanoHHslil psg u
BapualnMoHHas kpusasi. Hopma bubnuoreka [IOK

28
peakuuu npusHaka. KonnmuecTBeHHble U https://m.edsoo.ru/863e8efe

KaueCTBCHHBIC IPU3HAKU U KX HOpMa
peakuun. CBoiicTBa
MOAU(UKAITMOHHON
n3MeHInBOCTH.JIaboparopHast pabora

Ne 6. Uzyuenue MonupukamoHHON

[okymeHT co3aaH B anekTpoHHon copme. Ne 131 ot 18.05.2024. UcnonHutens: Nanatynnuxa .P. 0 INEKTPOHHbIA
Ctpanuua 36 us 53. Ctpanuua cosgara: 18.05.2024 09:13 =¥ TATAPCTAH


https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

W3MEHYUBOCTH, IOCTPOCHUE
BapHAllMOHHOTO psiJia U BapHaIllHOHHOM
KpUBON»

HacnencrBennas, i
TEHOTUITNYECKasi, U3MEHUYUBOCTb.
KomOunatuBHas U3MEHYMBOCTbD.
Meiio3 u 0JI0BOM MpoLIeCC — OCHOBA
KOMOMHATUBHON U3MEHYUBOCTH.
MyrtanroHHasi '3MEHYUBOCTb.
Knaccudukanus mytanuii: TeHHBIE,
XPOMOCOMHBIE, FeHOMHBIE. HacToTa u bubnuoreka [IOK

29
IIPUYMHBI MyTalui. MyTrareHHbIe https://m.edsoo.ru/863e8efe

(dakTophl. 3aKOH TOMOJIOTUYECKUX
PAIOB B HACJIEACTBEHHOMN
n3sMenunsocty H. . BaBuiosa.
BHuesinepHast HacIeICTBEHHOCTD U
u3MeH4nBoCTh JIabopaTtopHas paboTa
Ne 7. «AHanu3 mytauuii y 1po30¢puibt
Ha TOTOBBIX MUKPOIIPENapaTax»»

['enetuka yenoseka .Kapuorun
yenoBeka. OCHOBHBIE METO/IbI
TeHETUKHU YeIOBEeKa: TeHealOTHYeCKuH,
OJIM3HEIOBBIN, IIUTOICHETUYCCKUI,
OMOXMMHUYECKUH, MOJIEKYIISIPHO- bubnuorexa [IOK

30
reHetndeckuii. CoBpeMeHHOe https://m.edsoo.ru/863e8d78

onpeeeHue FreHOTHUIIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE,
T€HOTUIIHPOBAHUE, B TOM YHUCJIE C
nomotnsio [IP-ananu3a.
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Hacnencreennsie 3a001€BaHus
YyeJIoBeKa: TeHHbIE 00JIE3HHU, OOJIE3HU C
HacJIeqCTBEHHOU
MIPEAPACIIONOKEHHOCTBIO,
XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue U reHepaTUBHbIE
myTanuu. CTBOJIOBBIC KIICTKH.
[TpunuMIBL 310pOBOTO 00pa3a KU3HHU,
JTUATHOCTHKH, IIPOPIITAKTHKYI H
JICUCHHUS T€HCTUUECKHUX OOJIC3HEH.
Meauko-reHeTH4ecKoe
KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEIULMHCKON IeHETHUKH B
MPEAOTBPAICHUH U JICUCHUH
reHeTHYECKHUX 3a001eBaHuN
yenoBeka.lIpaktuueckas padora Ne 2.
«CocraBieHue 1 aHaJIN3 POJOCIOBHBIX
YEJI0BEKAY.

Ob6o06maromuit ypok 1o Teme
31 «HacnencrBeHHOCTE U U3MEHUYNBOCTH 1
OpPTaHU3MOBY

Ceneknus Kak HayKa M IIpoLece
.3apoKeHue CEIeKIUH U
noMmectukanus. Yuenue H. H.

0 BagsuioBa o 1ieHTpax MpouCXOXKIACHUS | bubmuorexa [JOK
¥ MHOT000pa3usi KyJIbTypPHBIX https://m.edsoo.ru/863e9214
pactenuid. LIeHTpbI MPOUCXO0XKACHUSA
JIOMAITHUX KUBOTHBIX. COpT, mopoa,
mTaMM. 3KCKprI/I${ B KOHIOIIHIO.
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CoBpeMEeHHbBIE METO/IbI CEJIEKIIUH.
MaccoBblil 1 UHIUBUAYAJIbHBIN
OTOOPBI B CENIEKIIMH PACTCHUN U
JKUBOTHBIX. OIIEHKA YKCTEPhEpaA.
bi3kopocTBEHHOE CKpEIMBaHUE —
uHOpuAMHT. YucTast TuHUS.
CkpenBaHue YUCThIX JIMHUH.

33 I'ereposuc, niam rudpugHas cuia.
HeponcrBenHoe ckpeluBaHue —
ayropunuar. OtnanéaHas
rubpuan3anys u e€ ycrexu.
HckyccTBeHHBIN MyTareHe3 u
MOJTy4YEHUE MOTUIIIONIOB.
JloCTHIKEHHS CEJICKIIUN PACTCHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

bruortexHonorus kKak orpacib
IIPOU3BOJCTBA .I'eHHAs UHIKEHEPHUs.
Oransl co3JaHUsI PEeKOMOMHAHTHON
JIHK u TpaHCreHHBIX OpraHu3MOB.
Knerounas nnxenepus. Knerounsie
34 KYJIbTypbl. MUKPOKIIOHAJIBHOE
Pa3MHOKEHHE PACTECHUM.
KioHnpoBaHue BEICOKOIIPOYKTUBHBIX
CEeNbCKOXO35MCTBEHHBIX OPIaHU3MOB.
OKOJIOTUYECKUE U ITUUECKHE
npo6sieMbl. MO — reneTndecku

MO,Z[I/I(I)I/II_[I/IpOBaHHBIC OpTraHHU3MBI.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

bu6mmoreka [IOK
https://m.edsoo.ru/863e€9214

bu6mmoreka [JOK
https://m.edso00.ru/863¢9336
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11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
DBOIIONUS U METO/BI €€ U3ydEeHHUSI.
Hcropus pa3Butus npeacTaBieHuit oo
sBoJronuu. [Ipeanoceuiku
BO3HUKHOBEHHMSI SBOJIIOIIMOHHON
TEOpHUH. DBOIIOIMOHHAS TEOPHUS U €€
MecTO B Onosoruu. Biusiane
HBOJIIOIIMOHHOW TEOPUU Ha pa3BUTHE
OHMOJIOTHH U IPYTUX
HayK.JBOJIIOIMOHHAs Teopus Y.
bubmuorexa [JOK
1 Hapsuna. [Ipeanocsuiku 1

https://m.edsoo.ru/863ea20e

BO3HUKHOBEHUS JapBUHU3MA.
JIBYDKYIITHE CHITBI 9BOJTIOIIMN BUJIOB TI0
JapBuny (M30BITOYHOE PA3MHOXKEHUE
P OTPAaHUIEHHOCTH PECYPCOB,
HEONpeAEIEHHA N3MEHUYNBOCTD,
6opnba 3a cyliecTBOBaHUE,
€CTEeCTBEHHBIH 0TOOp). CHHTeTHYeCKas
teopus sBomonmu (CTI) u eé
OCHOBHBIE TOJIOKEHHS.

CBHUIETEIBCTBA SBOIIOIHH.

[TaneonTonoruyeckue: bu6mmorexa [IOK
IIOCJIEIOBATEIbHOCTD MOSIBJIECHUS BUIOB https://m.eds00.ru/863¢9570

B ITAJICOHTOJIOTHYECKOM JETOIINCH,
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epexoIHbIe (POPMBL.
buoreorpaduyeckne: cxoncTBO U
pasznuuue dhayH u GIop MAaTEPUKOB U
OCTPOBOB. DMOPHOJIOTHUECKHUE:
CXOJICTBA M Pa3JINYHsi SMOPHOHOB
Pa3HBIX BUJOB MTO3BOHOYHBIX.
CpaBHUTEIIbHO-AaHATOMUYECKHE:
TOMOJIOTHYHBIE, AaHATIOTUYHBIE,
PYAMMEHTapHBIC OPTaHbl, aTABU3MBI.
MonexysipHO-OHOXUMUYECKHE:
CXOJICTBO MEXaHU3MOB
HACJICJICTBEHHOCTH U OCHOBHBIX
MeTa0OJIMYECKUX MyTeH Y BCeX

OpPTraHu3MOB
3 Muxkpossomtouus. [lonyisiius kak 1 bu6mmorexa [IOK
eIMHHNIIa BUJIa U DBOJIIOIHH. https://m.edsoo.ru/863e9¢cle
[Tonmynsiuus Kak aneMeHTapHast
eJIMHUIIA BHJIa ¥ DBOJIIOIINH.
4 Jlaboparopnast pabora Ne 1 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOp(}oTOrHIecKOMY KPUTEPHIO»
JiBmoxymue cuibl (pakTopsl)
3BOJIIOIIMU BUIOB B IIPUPO/IE.
5 MyTanoHHbIN poLECC U | bubnnoreka [JOK
KOMOWHATHBHAs! U3MEHYUBOCTb. https://m.edsoo.ru/863e9da4
[TonynsmoHHbIE BOJIHBI U Iperd
reHoB. M3omnsauus u murparus.
6 EcrecTBennslii 0TOOp — | bubnmuotexa [JOK
HaIpaBJSIOMUNA (PAKTOP IBOIFOIUH. https://m.edsoo.ru/863e9ed0
[okymeHT co3aaH B anekTpoHHon copme. Ne 131 ot 18.05.2024. UcnonHutens: Nanatynnuxa .P. B I/IEKTPOHHbBINA

Ctpanuua 41 n3 53. Ctpanuua cosgara: 18.05.2024 09:13 =¥ TATAPCTAH


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

®opMBbI ecTEeCTBEHHOTO 0TOOpA.

10

11

Pe3ynbTaThl 9BOIIOIMN:
MPUCIIOCOOJICHHOCTh OPTaHU3MOB U
BUI000pa3oBaHue.
[TpucnocoOaeHHOCTh OPraHU3MOB Kak
pe3ynbTat 3BoJronuu. Ilpumepst
HPUCTIOCOOJICHNH Y OpPraHu3MOB.
Apomop¢h03bI 1 HIN0ATAITALIH.
JlaboparopHas padota Ne 2 «Onucanue
MPUCIIOCOOJICHHOCTH OPTaHU3Ma H e
OTHOCHUTEIIEHOTO XapaKTepay

Hanpanenust u myTu MaKpO3BOJIIOLUH

@®opMbl IBOIOLINHU: (DUTIETHYECKAs,
JUBEpreHTHas, KOHBEPreHTHAas, 1
napajuiensHas. HeoOpatumocTtsb

3BOJIIOLIUH..

HeoGpatumocts

spoonuu. [ Ipoucxoxaenue or
HECMEeUNAIU3UPOBAHHBIX MPEJIKOB. 1
[Iporpeccupyromas cnenuanu3anus.
AnanTuBHas paauanus.

HcTopus xu3Hu Ha 3eMIle U METOABI €€
n3ydeHus. [lepBble KneTkn u Ux

OBOJJIIOIMA. q)OpMI/IpOBaHI/IG OCHOBHBIX !
TPYIIII )KUBBIX OPraHU3MOB.

I'nmotessl IMPOUCXOXKACHWA )KU3HU HA
3CMJ'IC.I[OHayLIHLIC OpeACTaBJIICHUA O 1

3apOKIACHUH KU3HU. HaquLIe
TUIIOTE3bl BOSBHMKHOBCHMA XN3HH HA

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863e9fde

bu6mmoreka [IOK
https://m.edsoo.ru/863e9cle

bu6mmoreka [IOK
https://m.edsoo.ru/863ea5a6
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12

13

3emiie: aOMOTreHe3 U MaHCIIEPMMUSL.
Xumuyeckasi 3BOTIOIUSA. AOUOTEHHBIH
CHUHTE3 OPTaHNYECKUX BEIECTB U3
HEOPraHUYECKUX. DKCIEPUMEHTAIbHOE
MIOATBEPKICHNE XUMUYECKOU
sBomonny. HaganbHble sTamnsl
Ouosiornyeckoii sBostonmu. [ unoresa
PHK-mupa

Pa3BuTHe )u3HM Ha 3eMIIe 110 3paM U
nepuogam.Pazsurtue xnu3Hu Ha 3emie
1o 3pam u nepuonam. Karapxen.
Apxenckas 1 IpoTepo30McKast dphbl.
[Taneo3oiickas 3pa u €€ epuoabl:
KeMOpUICKUii, OpJIOBUKCKHIA,
CUJIYpUHCKHI, TEBOHCKHIA, 1
KaMEHHOYTOJIbHbIN, IEPMCKHUU.
Me3o30iickas opa U €€ NepUOIbL:
TPUACOBBIN, FOPCKUI, MEIIOBOM.
KaiiHo301icKast 5pa 1 €€ epruosl:
MMaJI€Or¢HOBBIN, HCOICHOBEIM,
AHTPONOT€HOBBIIN

OCHOBHBIE 3TaIlbl BOTIOIUU
PaCTUTENHHOTO U KUBOTHOTO
Mupa.XapakTepuCcTUKa KIMMaTa u
T'€0JIOTUIECKIX

nporeccoB. ApoMop(o3bl y pacTCHHN U
JKNBOTHBIX. HOS[BJ'I@HI/IG, PacuBET U
BBIMUPAHUE IPYIII )KUBBIX OPraHU3MOB.
[TpakTuueckas pabora Ne 1 «M3yuenue

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/863eabbe

bubnmoreka [JOK
https://m.edsoo.ru/863ea8bc
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HCKOIIa€MbIX OCTAaTKOB paCTeHI/Iﬁ n
JKHUBOTHBIX B KOJIJICKIHUAX»

14

CoBpeMeHHas cucteMa OpraHu4ecKoro
Mupa.Cucrema OpraHuueckoro Mupa
Kak oTpakeHue 3BoMouu. OCHOBHBIE
CHCTEMATUYECKHE TPYIIILI OPTaHU3MOB.

bu6mmoreka [IOK
https://m.edsoo.ru/863ea48¢e

15

DBOJIOIMS YeIoBeKa

(anTpomnorenes). AHTPOIOJIOTUS KaK
Hayka. Pa3Burtue npeacraBieHui o
IIPOUCXOXACHUN YesoBeKa. MeToabl
U3y4eHHUs aHTpororeHesa. CxoncTea u
pa3nuyuus YeloBeKa U )KMBOTHBIX.
CucremaT4eckoe MOJ0KEHUE
YeloBeKa.

bu6mmoreka [IOK
https://m.edsoo.ru/863eac2c

16

17

JBrxymie cuitbl ((aKTophI)
a"Tponorene3a.Haciencrsennas
M3MEHYMBOCTb U €CTECTBEHHBIH 0TOOP.
OOu1ecTBeHHBIN 00pa3 KHU3HH,
U3TOTOBJIEHHE OPYIUil TpyAa,
MBILIIEHUE, PEYb.

OCHOBHBIE CTaJIMM ¥ BETBH 3BOJIIOIHH
YeJoBeKa: aBCTPAIONUTEKH, UenoBek

yMenbli, YemoBeK npsAMOXOAIIUNI,

UYenosek HeaHAepTaIbCKUM, YenoBek
pasymHbIi. Haxoaku uckormaemMsIx 1
OCTaTKOB, BPEMs CYIIECTBOBAHHS,

00J1aCTh pacpoCTpaHEeHUSs, O0BEM

TOJIOBHOTO MO3Ta, 00pa3 KU3HH,

opyausi.

bu6mmoreka [IOK
https://m.edsoo.ru/863ecad44
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YenoBeueckue packl ¥ PUPOJIHbIE
amanTanuu yeioBeka.OCHOBHBIC
OOJIBIIIME PAChl: €BPOIICOUTHAS
(eBpasuiickas), HETpO-aBCTPATOMTHASL
18 (3xBaTOpHaIbHAS ), MOHTOJIOUTHAS
(azuarcko-aMepukaHckas). YepTsl
MPUCIIOCOOJICHHOCTHU TPeACTaBUTENCH
YEJIOBEYECKHX PaC K YCIOBUSIM
cyuiectBoBaHusA. EMUHCTBO

yenoBeyecknx pac. Kpurtuka pacusma

bu6mmoreka [IOK
https://m.edsoo.ru/863eaeca?2

Oo6o0maromuit ypox mo Teme
19 «BO3HUKHOBEHUE U PA3BUTHE KU3HU HA 1
3emiie»

DKOJIOTHS KaK HayKa. 3aJjauu U

pasziensl SKOJOTUH. MeToIbl

20 JKOJIOTHYECKHUX HCCIIEIOBAHUM. 1
DKOJIOTHYECKOE€ MUPOBO33PEHHE

COBPEMEHHOTO YeJIOBEKA.

Cpenpl 0OMTaHMUs OPraHU3MOB: BOJHAS,
Ha3eMHO-BO3/1yIlIHAsl, TOYBEHHAs,
BHYTPHOPTaHU3MEHHASI.

DKojoru4eckue (pakTopsl.

21 Krnaccugukanus s3Koioruueckux 1
(akToOpoB: aOMOTHUYECKUE,

OMOTHYECKHE U AaHTPOIIOTCHHBIE.

JlelicTBUE SKOJIOTUYECKUX (aKTOPOB Ha
OpTraHU3MBI.

bu6mmoreka [JOK
https://m.edsoo.ru/863eafec

) Abunotnyeckue GpakTophl: CBET,
TEeMIIepaTypa, BIaKHOCTb.

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863eb10e
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23

24

®otonepuoausm. Ilpucnocodnenus
OpPTraHU3MOB K JICHCTBHUIO
adnoTHuecKux (haKTopoB.
buonornveckue putmsl. JlabopaTopHast
paborta Ne 3. «Mopdonornyeckue
0COOEHHOCTH pacTeHHI U3 pa3HBIX
Mect oOuTanusy». JlabopatopHas
pabota Ne 4. «BnusiHue cBeTa Ha pocT
Y Pa3BUTHE YEPEHKOB KOJIEYyCa»

buotnueckue dpaxkropsl. Buab
OMOTUYECKIX B3aMMOJICHCTBHIA:
KOHKYPEHIIUS, XUIITHUYECTBO, CHUMONO03
u ero opmel. [TapazuTtusm,
KOOoIMeparus, MyTyaau3M,
KOMMEHCaJIU3M (KBapTUPAHCTBO, 1
HaxJICOHMUYECTBO). AMCHCAIHM3M,
HeUTpanu3M. 3HaueHHe OMOTHUYECKUX
B3aUMOJCHCTBUM ISl CyIIECTBOBAHUS
OpPraHU3MOB B IPUPOJAHBIX
COO0IIIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKHI

nonyssauui. OCHOBHbBIE MTOKA3aTENH
MONYJISALIMK: YUCIEHHOCTD, IUIOTHOCT,
POX/1a€MOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. JJuHaMuKa YuCIeHHOCTH 1
MOIYJISALUN U €€

perymsus. [ Ipaktraeckas padorta Ne 2
«[ToacY€T MIOTHOCTH MOMYJISLIHI

Pa3HBIX BUJOB PACTCHUID)

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/863eb348
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Coo0miecTBa OpraHM3MOB —

ouoreHo3. CTpyKTypsl OHOIIeHO03a:

25 BUIOBAas, IPOCTPAaHCTBEHHAS, 1
Tpoduyeckas (rmumieBas). Buabi-

noMHUHaHTHI. CBSI3U B OMOLIEHO3€.

bubmuoreka [JOK
https://m.edsoo.ru/863eb46a

DKOJIOTHYECKUE CUCTEMBI
(3xocuctemsl).IlonsiTHE 00 SKOCHCTEME
u OuoreonieHo3e. OyHKIIMOHAIBHBIC
KOMITOHEHTBI SKOCHCTEMBI:

MpoaAYHCHTbI, KOHCYMCHTHI, Eu6mmorexa HOK

2 .K 1
6 DEAYHUCHTRL BPYTOBOPOT BEMECTE 1 https://m.edsoo.ru/863eb46a

MMOTOK PHEPTUU B SKOCUCTEME.
Tpoduueckue (nuiieBsie) ypoBHU
9KOCUCTEMBI. [IuIIeBbIC 1IeTTH U CETH.
OcCHOBHBIE IOKA3aTEIN IKOCUCTEMBI:
O6uomacca, MpoyKIus.

OcCHOBHBIE TOKA3aTEIU SKOCUCTEMEL.

DKOJOrM4eCcKHe MUpaMUIbl:
bu6mmoreka [IOK

27 s ,0 . 1
TPOAYKIUH, HHCICHHOCTH, DHOMACCH! https://m.edsoo.ru/863eb5fa

CBolicTBa IKOCUCTEM: YCTONYUBOCTb,
camoperyJanus, passutue. Cykieccus

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
28 03&p U peK. DKOCUCTEMA XBOMHOTO WIIN 1
IIUPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOT€HHBIE
9KOCHUCTEMBI. Y pOOIKOCUCTEMBI.

29 buonornyueckoe u X035MCTBEHHOE 1
3HAYEHUE arpodIKOCUCTEM U

ypOOsKOCHCTEM.
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30

buocdepa — rimobanbHas sKocucTeMa
3emun.buopasnoobpaszue kak hakTop
ycroitunBocTu 3kocucteM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HOOOpa3us Ha
3emie.Yuenue B. . Bepnaackoro o
ouocdepe. ['panutisl, cocraB u
cTpyKTypa 6uocdepst. XKupoe
BEIIECTBO U €T0 (PYHKIIHH.
Ocobennoctu 6uocdeps! Kak
rJ100aJIbHOM S9KOCUCTEMBI.
JluHaMu4ecKoe paBHOBECHUE U
oOpaTHas cBs3b B Onocdepe.

bu6mmoreka [IOK
https://m.edsoo.ru/863ebb5e

31

3aKOHOMEPHOCTH CYIIECTBOBAHUS

ornochepsl. KpyroBopoThl BEmecTs u
OMOTEOXUMHYCCKUE IUKIIBI DIIEMEHTOB 1
(yrnepona, a3ora). 30HaIBHOCTD

o6uocepsl. OCHOBHBIE OMOMBI CYIITH

bu6mmorexa [IOK
https://m.edsoo.ru/863ebd16

32

AHTpOHOFeHHI)Ie HU3MCHCHUA B
ouocdepe. ['modanbHbIC
9KOJIOTUYECKUE MTPOOTIEMBI.
YenoeuecTBo B 6rochepe 3emnu

33

KonTponbHas padbota no teme
«Coo0011ecTBa ¥ DKOJIOTUUECKHE 1
CHUCTEMBD»

34

CocyiecTBOBaHUE MIPUPOJIBI U
yenoBeuecTBa.CoxpaHeHue

Omopa3zHo00pa3usi Kak OCHOBA 1
ycToitunBoctu Onochepsl. OcHOBA
paIMOHAILHOTO YITPABICHUS

bubmuorexa [JOK
https://m.edsoo.ru/863ebale
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IIPUPOJHBIMU PECYpCaMH U UX
ucronb3oBaHue. JlocTrxeHus
OHMOJIOTUH U OXpaHa MPUPOIbI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34 1 2.5
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ benses [.K., Aemmmun .M., Ky3nenosa JI.H. u npyrue;
nox penaknueit bensesa J[.K., Ipmvmuna [.M., AknronepHoe 00111eCTBO
«M3marensctBo «IIpocBemenue»

* buosnorwus, 11 xknace/ bensies [[.K., bopoaun I1.M., demmmmmn .M. u apyrue;
nox penakiuei bensesa JI.K., JIpimmuna .M., AkiimonepHoe 00111eCTBO

«I/IBI[EITGJILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-biologii/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
NHTEPHET

http://www.floranimal.ru

https://www.yaklass.ru

https://m.edsoo.ru/7f413368

www.school-collection.edu.ru
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Jluct cornacoBaHus k gokymeHTy Ne 131 o1 18.05.2024
WHuumatop cornacoBanus: Nonatynnuua IM.P. enonponssogutens
CornacoBaHue nHnyumpoBaHo: 18.05.2024 09:14

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 MupsasHos A.®. 18.05.2024 - 11:27
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