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IHHOACHUTEJBbHAA 3AIINCKA

[Tpu pazpaboTke mporpaMMbl O OHUOJIOTHH TEOPETUYECKYIO OCHOBY JJISl ONpEAETICHHUS MOAXOIOB K
(bopMHpOBaHUIO COAEPKAaHUSI YyUeOHOTO mpeamera «bHomorusy) COCTaBHIN: KOHIETITYaJbHBIC MOJIOKCHHS
dI'OC COO o B3auMOOOYCIIOBIIGHHOCTH IICJICH, CONEp)KaHHs, PE3yIbTaTOB OOydYeHUS W TpeOOBAHHMM K
YPOBHIO MOATOTOBKH BBIITYCKHHKOB, IOJIOKEHHUS 00 OOLMX WeNsIX M MPUHIUINAX, XapaKTepU3YIOLIUX
COBPEMEHHOE COCTOSIHHE CHCTEMBI cpefHero oOmiero obOpa3oBanus B Poccuiickoit denepanuu, a Takxke
MOJIOKEHU O crnenuduke Ouonorud, €€ 3HAYEHUH B IO3HAHWU JKUBOM MPUPOABI M 00ECIeYeHUun
CYILIECTBOBAHMSI YeJIOBeUecKoro oodmiectBa. CormacHO Ha3BaHHBIM TOJIOKEHUSM, ONpeAeNieHbl OCHOBHbBIC
(GYHKIIUM POrpamMMbl IO OUOJIOTHH U €€ CTPYKTYpa.

[TporpamMma o Onosioruu Ha€t MpeacTaBiIeHUe O HeisX, 00 00mei crpaTerun 00y4IeHUs, BOCITUTAHUS
U pa3BUTUS OOYYaIOIIUXCA CPEICTBAMH y4eOHOro mpenmera «bHOJOTHs», ompenenser o0s3aTeabHOoe
MPEeIMETHOE COJEp)KaHUE, €ro CTPYKTYPY, pachpeesieHHe IO pasfelaM H TeMaM, PEKOMEHIyeMYIO
MOCIIE0BATEIBHOCTh U3YUYCHHsI Y4EOHOro MaTepuaia ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPHUIIPEAMETHBIX
CBS3EH, JIOTMKUA 00pa30BaTEIbHOTO MPOIIECCa, BO3PACTHBIX OCOOEHHOCTEH 00yUYaromuXCs.

B mporpamme 1o OWOJNIOTHH TaKXKe YYHTHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM ¥ TPEIMETHBIM pe3yJbTaTaM OOy4YeHHUS B (OPMUPOBAHWU OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATENBHON  JEATeNbHOCTH/Y4eOHBIX  JIEHCTBUH  OOYyYalOIIMXCS MO OCBOEHHUIO  COJAEPIKAHUS
Ouooruueckoro oopa3zoBaHusl.

B nporpamme mno Ouosmorum (10-11 kmnaccel, 0a30BBIi ypOBEHb) pealu30BaH MPUHIUI
MIPEEMCTBEHHOCTH B M3YYEHUHW OMOJIOTHH, Ojaromaps 4eMy B HEW MpPOCMAaTpUBAETCS HAIPABICHHOCTh Ha
pa3BUTHE 3HAHUH, CBS3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAYYHOT'O MHPOBO33PEHHUS, IIEHHOCTHBIX
OpUEHTAIMA JIMYHOCTH, SKOJOTHYECKOTO MBIIUICHUS, MPEACTaBICHUH O 3I0pOBOM o00pa3e >KHU3HH U
OepeXHBIM OTHOIIEHHEM K OKpyKaroueil mnpuponHoit cpexne. Ilostomy Hapsay ¢ u3ydyeHueM
O0IIEONOIOTHYECKIX TEOpUH, a TaK)Ke 3HAHWH O CTPOCHUM JKUBBIX CHCTEM Pa3HOTO PaHTa W CYIIHOCTH
OCHOBHBIX MIPOTEKAIOIIUX B HUX MPOIIECCOB B IMIPOrpaMMe Mo OMOJIOTUH YIeJICHO BHUMAaHUE UCTIOIh30BAHUIO
MOJIYYEHHBIX 3HAHWWA B TIOBCETHEBHOW JKWU3HU I pEIICHUS TNPUKIAAHBIX 3a/lad, B TOM YHUCIE:
npodWIaKTUKA HACIEeICTBEHHBIX 3a00JICBaHUN YEIOBEKa, MEIUKO-TeHETHYECKOTO KOHCYJIbTHPOBAHUS,
000OCHOBaHHUS HKOJIOTMUECKU I€JIeCO00pa3HOro MOBEACHUSI B OKPYXKAIOLIEH NpUPOIHOU cpene, aHaau3a
BITUSTHUS XO3SCTBEHHON JIEATEIHHOCTH YEIIOBEKA Ha COCTOSIHHE TPUPOTHBIX U HCKYCCTBEHHBIX IKOCHUCTEM.
YcuneHne BHUMaHUS K MPUKIAAHONW HAMPABICHHOCTH Y4eOHOro mpeamera «BHOIOTus» MPOJUKTOBAHO
HEOOXOIMMOCThIO O0O€cleUeHHs] YCIOBUHM [UIsl pEIIeHHs OJHOM U3 aKTyallbHBIX 3a7ad IIKOJbHOTO
OMOJIOTMYECKOTO0 00pa30BaHUsA, KOTOpas mpeamnoyiaraeT (GOPMHPOBAHHUE Y OOYYAIOIIMXCS CIHOCOOHOCTH

ananTUupoBaTbCA K USMCHCHUSAM JUHAMUYHO PAa3BUBAIOMICTOCA COBPEMCHHOI'O MUpa.



buonorust Ha ypoBHE cpeaHero ooOmero oopa3oBaHusl 3aHMMaeT BakHoe MecTo. OHa obecreynBaeT
dbopmupoBaHre y OOyJarOmUXCsl MPEACTABICHUNH O HAYYHOM KapTHHE MHUpa, pacmupsieT u ob6o0maeT
3HaHUA O KUBOM IIPUPOJE, €€ OTINYUTEIBHBIX IPU3HAKAX — YPOBHEBOM OPraHU3aLlMM U 3BOJIIOLUY, CO3HAET
YCIIOBHSL JUJIsl: TIO3HAHUSI 3aKOHOB JKMBOM MPUPOABbI, (OpMHpOBaHUS (HYHKIMOHAIBHOW TI'PaMOTHOCTH,
HABBIKOB 3/I0POBOT0 U 0e30macHOro oopasa *HU3HHU, SKOJIOTHYECKOTO MBIILIECHHUS, [IEHHOCTHOTO OTHOILIEHUS
K JKUBOI IPUPOJIE U YEIIOBEKY.

Bosbioe 3HadeHne OMONOTHS MMEET TAaKKe JUIS PeIIeHUs] BOCIUTATENbHBIX M Pa3BHBAIOIINX 3a]ad
cpemHero ooOmero o0pazoBaHUs, cOIMANM3aNUU oOydarommxcs. M3ydenwe Ouonorum oOecrednBaeT
yclIOBUsL Uil (POPMHUPOBAHUSL HMHTEIJICKTYalbHBIX, KOMMYHUKAIIMOHHBIX ¥ MH(GOPMAIMOHHBIX HAaBBHIKOB,
ACTETUYECKON KYIbTYphl, CIHOCOOCTBYET HHTETpallMd OWOJOTUYECKHX 3HAHWW C TMPEACTABICHUSMU U3
IPYruX YYeOHBIX IMPEIMETOB, B YaCTHOCTH, (pu3MKH, XuMuM W Teorpaduu. Ha3BaHHBIE TOJOXKEHHUS O
npeqHasHauYeHHnH Y4eOHOro mnpenMeTra «bHOIIOTHsS» COCTaBHIM OCHOBY ISl ONPENENICHHUS IMOIXOAO0B K
0TOOpY U CTPYKTYPUPOBAHUIO €TO COAEPIKAHUS, IPEICTABICHHOTO B IPOrpaMMe 10 OMOIOTHH.

Ot60p comepxanus yuebHoro npenmera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C MO3HIIHIA
KYJIbTYPOCOOOPA3HOIO IMO/AX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYalOLIUECS JOJKHBI OCBOUTH 3HAHUS U
YMEHUS, 3HAUMMBbIe 51 (OPMHUpPOBaHUS OOIIEH KYyJIbTYpHI, OIPEICISAIONINE aJeKBATHOE ITOBEICHUE
YeJIOBEKa B OKpYXKarollled MpUpPOTHON cpene, BOCTpeOOBaHHbIE B MOBCEJIHEBHOW >KM3HU M MPAKTUYECKOM
nesrenbHOCTH. Oco60e MECTO B 3TOM cUCTeMe 3HAHUN 3aHHMAIOT AJIEMEHTBI COAECP)KaHUs, KOTOphIE CIyXat
OCHOBOM a1 popMHpOBaHMS TPEICTABICHUNH O COBPEMEHHOM €CTECTBEHHO-HAYyYHOW KapTHHE MHUpa U
LIEHHOCTHBIX OpPUEHTAIMSIX JIUYHOCTH, CIOCOOCTBYIOIIMX T'yMaHU3alluu OMOJIOIrMYECKOTro 00pa3oBaHMsL.

CTpyKTypHpOBaHUE COJepKaHUsl yyeOHOro MaTepuana B IMporpaMme Mmo OMOJOTMH OCYILECTBIIEHO C
y4€TOM MPHOPUTETHOTO 3HAYEHMS 3HAHMHA 00 OTIMYUTENBHBIX OCOOEHHOCTSX >KUBOM HpUPOABI, O €€
YpOBHEBOI OpraHu3alud M 53BOJIOUUU. B COOTBETCTBUM € 3TUM B CTPYKType Y4eOHOIro Hpeamera
«buosnorus» BellIedeHBl CIEAYIOUINE COJlep)KaTelbHble TUHUMN: «buonorus kak Hayka. MeTojabl Hay4dHOTO
no3HaHus», «KineTka kak Ononorudeckas cucrema», «Opranusm Kak OHojoruyeckas cucteMay, «Cucrema u
MHOroo0Opa3ue OpraHM4ecKOro MHpay, «IBOJIOLUS KHUBOH NPHUPOJBD», «IKOCUCTEMBI U MPUCYIIHE UM
3aKOHOMEPHOCTH.

Henb u3yyenus yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJaJIeHHE O0y4YaIOUUMUCS
3HAaHUSIMH O CTPYKTYPHO-(YHKIIMOHAIBHOM OpraHu3alMy KUBBIX CHUCTEM PAa3HOTO paHra u mpuoOpereHue
YMEHHUH HCIIOJIb30BaTh 3TH 3HAHUA Ul TPAMOTHBIX JIEHCTBUI B OTHOIIEHUH OOBEKTOB >KUBOW MPUPOJBI U
pelIeHUs Pa3IMYHBIX )KM3HEHHBIX TPOOIIEM.

JocTtuxenue uenu usydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE oOecreunBaeTcs
pELIEHNEM CIIEAYIOIINX 3aau:

OCBOCHHE OOYYAIOIIUMHCS CHCTEMbl 3HAaHMM O OWOJIOTMYECKUX TEOPHSX, YUEHHUSIX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTEe3aX, MpaBWiIax, CIyKalMX OCHOBOM Mg (OpMHUpOBaHMS TNPEACTABICHUN O

€CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJax HayyHOro II03HAHUS, CTPOEHUH, MHOT0OOpa3uu U



OCOOCHHOCTSIX UBBIX CHCTEM PAa3HOTO YPOBHS OpraHM3alllM, BBIIAIOIIMXCS OTKPHITUSIX M COBPEMEHHBIX
UCCIIEIOBaHUIX B OMOJIOTUH;

¢dopmupoBaHre y 00ydaroUIMXCs MO3HABATEIbHBIX, HHTEIUIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH
B MpOLIECCEe aHajJHM3a MAAHHBIX O MYyTAX Pa3BUTHS B OMOJIOTMM HAYYHBIX B3IJIAZOB, UJCH M TOJIXOMOB K
M3YYEHHUIO JKUBBIX CHCTEM PA3HOT'0 YPOBHS OpraHU3allNY;

CTaHOBJICHHE Yy 00y4aroIUXcsl 00IIel KyabTyphl, (YHKIIMOHAIBLHOW TPAMOTHOCTH, Pa3BUTHE YMEHHIA
OOBSICHATh U OLICHUBATH SIBJICHUS OKPYXKAIOIIETO MUpPA >KUBOW MPHUPOJBI HA OCHOBAHHH 3HAHWUN U OIIBITA,
MOJTyYCHHBIX TIPU U3yYEHUU OUOJIOTHH;

¢dbopMupoBaHue y oO0y4aromuxcs yYMEHUN WJUTIOCTPUPOBATH 3HAUYE€HHWE OMOJIOTMYECKUX 3HAHUN B
MPAKTUYECKOW JIEATeTbHOCTH YeJOBEeKa, pAa3BUTUM COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTUH H
arpoOMOTEXHOJIOTUI;

BOCIIUTaHHE YOKIEHHOCTH B BO3MOKHOCTH TTO3HAHUS YEJIOBEKOM >KMBOU MPUPO/IBI, HEOOXOAMMOCTH
OEpeXKHOrO OTHOILIEHUS K HeH, COONIOEHUsT STUYECKHMX HOPM TpU MPOBEICHUU OHOJOTUYECKHX
HCCIICIOBAHUN;

OCO3HAHHME IIEHHOCTH OMOJIOTMYECKUX 3HAHWU JJIsl MOBBIIICHUS YPOBHS DKOJOTHYECKOW KYIBTYPHI,
st POPMHUPOBAHUS HAYIHOTO MUPOBO33PECHHUS;

IPUMEHEHHE MPUOOPETEHHBIX 3HAHUN M YMEHUH B MOBCEAHEBHOM JKU3HU AJIS OLIEHKU MOCIEICTBHM
CBOEH JIEeATENIbHOCTU MO OTHOIIEHUIO K OKpYKalolleld cpene, cOOCTBEHHOMY 3/10pOBbIO, 0OOCHOBaHHE U
coOmroieHrne Mep npodrIakTUKU 3a0071€BaHUH.

B cucreme cpennero oOmiero odpa3zoBanusi «buosorus», nzydaemas Ha 0a30BOM YpOBHE, SIBISIETCS
00s13aTeNbHBIM Y4E€OHBIM IPEIMETOM, BXOJAIIMM B COCTaB MpeAMETHOM obsactu «EcTecTBEHHO-Hay4HbIE
PEIMETHI.

Jlnst u3yyeHust Ouonoruy Ha 6a30BOM YPOBHE CpPEeIHEro 001iero o0pa3oBaHusi OTBOAUTCS 68 4acoB: B

10 ximacce — 34 gaca (1 gac B Heneno), B 11 kmacce — 34 gaca (1 gac B Heeno).

COJEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonoruss xak Hayka. CBsi3b OHONOTMM C OOIIECTBEHHBIMH, TEXHUYECKUMU U JIPYTHUMH
€CTECTBEHHBIMU HayKamH, (uiaocoduei, STUKOM, SCTETUKOW U mpaBoM. Ponb Guosioruu B (popmMupoBaHUU
COBPEMEHHOM Hay4HOI KapTHHBI Mupa. CucTemMa OHMOIOrHYeCKHX HayK.

Metoapl TMO3HaHHWS KHUBOM TNpHUPOAbl (HAOIIOAEHUE, OHKCHEPUMEHT, ONHCAHUE, HW3MEpEHUeE,
KJ1accuukanms, MOJETMPOBaHNE, CTATUCTUYECKAss 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

[Hoptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbuos, . Yorcon u @. Kpuk.



Tabmuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIIBI.

JlabGopaTopHble U IpaKTHYecKue padoThbl:

[Ipaktuyeckas padora Ne 1. «Vcnonp3oBaHuE Pa3iUYHBIX METOMOB MPHU M3YyYCHUH OMOJOTHYECKUX
0OBEKTOBY.

Tema 2. ’KuBble cucTeMbl 1 X OPraHU3aI U,

XKusble cucrembl (OUOCUCTEMBI) Kak MHpeaMeT u3ydeHus Ouosioruud. OTIWYHE XKUBBIX CHCTEM OT
HEOPraHUYECKOU IPUPOJIBI.

CpoiicTBa OMocHMCTeM W HX pazHOOOpaszue. YPOBHHM OpraHM3alUU OHMOCHCTEM: MOJCKYJISPHBIM,
KJICTOYHBIN, TKAHEBBIN, OpraHU3MEHHBIN, MOMYJISIITUOHHO-BUAOBON, SKOCUCTEMHBIN (OMOTE€OIIEHOTHIECKHUT),
OrocQepHBIN.

JdemoHcTpaumnu:

Tabnuupl u cxembl: «OCHOBHBIE IPU3HAKU KU3HUY», «YPOBHH OPTaHU3AIIMN KUBOU TTPUPOIBIY.

O6opynoBanue: Moaens Moaekyinsl JJHK.

Tema 3. XuMn4ecKnii COCTaB M CTPOEHHE KJIETKH.

XUMUYECKUN COCTaB KJIETKU. XMMHYECKHE DJIEMEHTBI: MAaKpO3JIEMEHThI, MUKPO3JIEMEHThI. Bona u
MUHEpPAJIbHBIE BELIECTBA.

OyHKIMK BOJBI U MHHEPAIBHBIX BEIIECTB B KieTke. [loanep:kanne ocMOTHYECKOTo OanaHca.

benku. CoctaB u cTpoeHue OenKOB. AMHMHOKUCIOTHI — MOHOMEpHl OenkoB. He3zameHumble U
3aMEHHUMbIE AMUHOKHUCJIOTHl. AMHHOKHCIOTHBIM COCTaB. YPOBHHM CTPYKTYphl O€IKOBOH MOJIEKYJIbI
(mepBu4Hasi, BTOpUYHAs, TPETUYHAS W YETBEPTHUHAS CTPYKTypa). XHUMHYECKHE CBOWCTBA OEIKOB.
buonornyeckue pyHKINU OEIKOB.

depMeHTHl — Ouonornyeckue katanuszatopbl. CTpoeHune (epMeHTa: aKTUBHBIN IEHTp, cyOcTpaTHas
cnenuduuHocTs. Kodpepmentsl. Butamunsl. OTnndus ¢epMeHTOB OT HEOPTraHUYECKUX KaTaan3aTOpPOB.

VYrneBonbl: MOHOCaxapu bl (TIOK03a, prbo3a U Ae30Kkcupru003a), Jucaxapuibl (caxaposa, JIakTo3a) U
nosMcaxapusl (Kpaxmain, TIMKOTeH, [eJUTi003a). buonornueckue GyHKIIUU YTIIEBOIOB.

Jlununer: Tpurmuuepunsl, Qochomununel, crepounsl. [uapodunsHO-THAPOGOOHBIE CBOICTBA.
buonoruueckue pynkiuu munuaos. CpaBHEHUE YTIIEBOJOB, OSJIKOB U JIMIHJIOB KaK HCTOUHUKOB DHEPIHH.

Hyxnennoseie kucnotsl: JJHK n PHK. Hykneotuasl — MOHOMEpPBI HYKIIEMHOBBIX KACIOT. CTPOECHHE U
¢ynkunu JJHK. Ctpoenune u pynxuu PHK. Buast PHK. AT®: ctpoenue u pyHKIUH.

[urtomorus — Hayka o kieTke. KierodHas Teopus — mpuMep B3aMMOJCHCTBHs uAeH U (HakTOB B
Hay4HOM [TO3HAHUHU. MeTO bl H3yUEHHUs KIETKU.

Krnerka kak nenoctHas xuBas cuctema. OO1Iue Npru3HaKy KJIETOK: 3aMKHYTasi Hapy»KHasi MmemOpaHa,
monekyisl JIHK kak renernyeckuii anmapar, cucrema cuHTes3a Oenka.

Tumnbl K1eTOK: 3yKapuoTHuyecKas U mpokapuotrudeckas. OCOOEHHOCTH CTPOCHHUS MPOKAPHOTHUECKON
kietku. Kierounas crenka Oaktepuii. CTpoeHHE D>YKapuOTHYECKOW KIETKH. OCHOBHBIC OTJIMYUHUS

PaCTUTENBHOM, )KHBOTHON M TPUOHOM KJIETKH.



[loBepXHOCTHBIE CTPYKTYphl KIETOK — KIJIETOYHas CTEHKa, TJIUKOKaJIUKC, HuX (yHKUIUU.
[Tnasmarndeckas memOpana, e€ cBoiicTBa u PpyHkiuu. [luTomnasma u e€ opranouabl. OmHOMEMOpaHHBIC
opraouasl kietku: OIIC, anmapar [ompmxu, au3zocoMmbl. IlonyaBTOHOMHBIE OpPraHOWABI KIIETKU:
MUTOXOHAPHUH, MacTuibl. [Ipoucxoxxaenne MUTOXOHIpUN M TacTui. Buasl minactua. HememOpanHbIe
OpraHoubl KJIETKU: PUOOCOMBI, KJIIETOYHBINA LIEHTP, IEHTPUOJIU, PECHUYKH, )KT'yTUKH. DYHKIIUN OPraHOUI0B
KJIETKHU. Britouenus.

Anpo — perynsTopHslil eHTp kieTku. CTpoeHue sapa: siaepHas 000J104YKa, KapuoIula3Ma, XpOMaTuH,
SIPBILIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdeMmoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Ilneinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M.
VYunkusnc, P. ®panknun, K. M. bap.

Juarpammbl: «PacripefesieHie XMMHUYECKHX 3JIE€MEHTOB B HEXUBOM mpupozae», «PacmpeneneHue
XUMHUYECKUX HJIEMEHTOB B )KMBOU MPUPOIE».

Tabmuuer u cxemsl: «llepuoguueckas TabiuIa XUMHUYECKUX 3IEMEHTOB», «CTpOCHHE MOJEKYJIIbI
BOnbI», «buocunTe3 Oenka», «CtpoeHue MoseKynbl Oenka», «Ctpoenme ¢epmenTa», «HykienHOBbIC
kucnotel. JIHK», «Crpoenne monekynsl AT®», «CTpoeHHE 3yKapUOTHYECKOM KIETKW», «CTpocHHe
KUBOTHOM KJIETKNW», «CTpOe€HHE pacTUTEIbHOM KIETKN», «CTpOoeHHE IPOKApUOTHUECKON KIIETKU»,
«CTpoeHue sypa KIeTKW», «Y TIeBOAb, «JIUmuasn».

O6opynoBaHue: CBETOBOW MHUKPOCKON, 00OpYyIOBaHWE NJisi MPOBEIEHUS HAOIIOJICHUM, U3MEpPEHUH,
HKCHEPUMEHTOB, MUKPOIIPENIapaThl PACTUTEIbHBIX, )KUBOTHBIX U OaKTE€pUAIbHBIX KIETOK.

JlabopaTopHble H IPaKTHYeCKHE PadoThI:

JlaGoparopHass pabora Ne 1. «/3yueHue KaTaaUTHUECKONM AaKTUBHOCTH (EPMEHTOB (Ha MHpUMepe
aMuUJIa3bl WA KaTanasbl)y.

JIaGoparopnast pabora Ne 2. «M3ydyeHue CTpOEHUs KJIETOK PAacTeHUH, KUBOTHBIX M OakTepuil moa
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax U X OIMUCAHHEY.

Tema 4. ’KuzHenesiTeJIbHOCTh KJIETKH.

O6meHn BemiecTB, WM MeTa0OMU3M. AcCUMHIALUS (TJIACTUYECKUM OOMEH) W JTUCCUMMIISIIIUS
(oHepreTuyecknii 0OMEH) — JBE CTOPOHBI €IMHOTO Ipolrecca MeTabonuszMa. Poib 3aKOHOB COXpaHEHMS
BEIIECTB ¥ SHEPIMH B IOHUMaHUU METa00IM3Ma.

Tunbel oOMeHa BemecTB: aBTOTPOGHBIN U rereporpodHbiii. Pomb GepMeHTOB B 0OMEHE BEIIeCTB U
MIPEBPALLCHUH SHEPTUU B KIIETKE.

®otocunte3. CBeroBass u TemHOBast (a3bl ¢orocunresza. Peakuum orocunreza. IPpdekTuBHOCTH
¢dorocunTe3a. 3HaueHue (GoTocUHTE3a IS KU3HM HA 3emuie. BiusiHue yciioBHil cpeabl Ha (POTOCHHTE3 H
CHOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UpYyIoIue 0akTeprun. 3HaUeHHE XEMOCHHTEe3a JIJIs )KU3HUA Ha 3eMIie.



DHepreTudeckuii oOMeH B kieTke. Paciienyienue BelecTs, BbIJICICHUE U aKKYMYJIMPOBAHUE SHEPTUU
B KJIETKE. DTarlbl dHEpreTuueckoro oomena. I mukonus. bpoxenue u ero Buabl. KucimopoaHoe oKHUCICHHE,
Wi  KIeToyHoe nbixanue. OkwucnutenbHoe (ochopunupoBanue. DPPEKTUBHOCTh IHEPTETUUECKOTO
oOMeHa.

Peaknun matpuuHoro cuHTe3a. I'eHernueckas uHpopmanus u JIHK. Peanuzamus renernueckoi
nHpopManuu B KieTke. [ eHeTHYeCKui KO M ero cBoWcTBa. TpaHckpumius — maTpuuHbli cuHTe3 PHK.
Tpancnsmuss — OuocuHTe3 Oenka. Drtambl TpaHcisauuu. KomupoBanue aMuHOKHCIOT. Ponbs pubocoMm B
O6uocuHTe3e Oenka.

Hexnerounsie ¢opmbl xu3Hu — Bupychl. Hctopusi otkpeitus BupycoB (. WM. VBaHoBckwuii).
Oco0eHHOCTH CTPOEHUS U KU3HEHHOTO IMKIA BUpPYcoB. baktepunodaru. bonesnu pacrenuit, )KUBOTHBIX U
4eJI0BeKa, BbI3bIBaeMble BHpycamu. Bupyc mmmyHonedunmra genoeka (BUY) — Bo3Oymurens CIINa.
OOpaTHas TpaHCKpWIIIHS, peBepTaza W HHTerpasza. lIpoduiaakTuka pacrnpoCTpaHEHUS BUPYCHBIX
3a00JIeBaHUH.

JdeMmoHcTpamum:

[oprpetsr: H. K. Konwuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabnuupl u cxembl: «Tunel muTanusy, «Metadonuzmy», «MUTOXOHIIPHUS», « IHEPTETUUECKUN OOMEH,
«Xnopomnacty, «®Dotocunres», «Ctpoenune JIHK», «Ctpoenne u (yHkunoHupoBanue reHay», «CuHTe3
oenka», «['eHernmueckuir kom», «Bupyce», «bakrepuodarm», «CTpoeHHUE W >KU3HEHHBIM ITMKJI BUpYca
CII1a, 6axtepuodaray, «Permmukamus JTHK».

Ob6opynoBanue: monenu-anmummkanuu «Yasoenue JHK wu Tpanckpunuus», «buocunres Oemkay,
«CTpoeHue KieTku», Moaenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHE H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kinerounslii uki1, WM >kU3HEHHBIN UK KieTku. UHTepdasza u mutos. [Ipormeccsl, mporekatonye B
untepdaze. Pemnukauusa — peakuus marpuuHoro cuHtesa JHK. Crpoenune xpomocoM. XpoMOCOMHBIM
HaOoOp — KapuoTHM. JWIJIOUIHBIA U TAaIUIOWAHBIA XPOMOCOMHBIE HAOOpBl. Xpomatuasl. LluTonorudeckue
OCHOBBI Pa3MHOXEHUSI U UHIUBUIYAJIbHOTO PAa3BUTHUSI OPTaHU3MOB.

Henenue xnetku — muto3. Ctanuu muto3a. [Ipoieccel, mpoucxosamme Ha pa3HbIX CTAIUSX MUTO3A.
buonornueckuii cMbICT MUTO3A.

[IporpamMmmupyemast TuOenb KJISTKH — allonTo3.

@DopMBbI pa3MHOXKEHHUSI OPTaHU3MOB: OECIIONoe U MOJI0BOE. BUbl 6€CIoNoro pa3sMHOXKEHUS: IeTICHUE
HaJBOE, IOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CIHOPOOOpa30OBaHME, BEreTaTHBHOE pPa3MHOKEHUE.
HckyccTBeHHOE KIIOHUPOBAaHUE OPraHU3MOB, €T0 3HAUEHUE JIJIS CEJIEKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTIMYHUS OT OECIOI0ro.

Metio3. Craguu meiio3a. [Ipormeccsl, mpoucxoasimue Ha cragusx meios3a. [loBeaenue xpomocoM B

Mmeiioze. Kpoccunrosep. bruonoruueckuii CMbICI U 3HaYEHHUE MEH03a.



I'amerorenes — mpoiiecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10I0BBIE Kene3bl: CEeMEHHUKH
u anyHuku. OOpazoBaHuME U pPa3BUTHE TOJOBBIX KJIETOK — TrameT (CrepMaro3oui, sMIeKieTka) —
ciepmaroreHe3 u oBoreHnes. OCOOCHHOCTH CTPOCHHUS SUIEKIETOK M CrepMaTo30uoB. OIUI0I0TBOpEHHE.
[TapTenorenes.

NunuBuayanpbHOE pa3BUTHE (OHTOTeHE3). OMOpHUOHAIbHOE pa3BHTHE (dIMOpHOTEHE3). OTarbl
SMOpPUOHAILHOTO PAa3BUTUSL Yy I[O3BOHOYHBIX JKUBOTHBIX: JApOOJIEHHE, TacTpyJsalusi, OpraHOreHes.
[ToctamOproHansHOE pa3BuTHE. THITBI TOCTAMOPHOHAILHOTO PAa3BUTHUS: MPSAMOE, HENPAMOe (JIMYMHOYHOER).
Bnustaue cpeipl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pazButue pacteHuil. OHTOreHe3 [IBETKOBOI'O PACTEHUsSA: CTPOCHUE CEMEHU, CTA/IMH PA3BUTHSL.

JdeMmoHcTpanum:

Tabnuis! u cxembl: «@OpMbI pa3MHOKEHHSI OPraHU3MOBY, «J[BOMHOE OIIOOTBOPEHHUE Y LIBETKOBBIX
pacteHuii», «BereraruBHOe pa3MHOXKEHHUE pacTeHUi», «Jlenenue kieTku 6akrepuit», «CTpoeHue noiaoBbIX
KIIeTOK», «CtpoeHue xpomocoMbl», «Kiaetounbii uukm», «Pemmmkanus JIHK», «Mwuto3», «Meito3y,
«IIpsamoe u HempsiMmoe pa3BUTHE», «l'amMeToreHe3 y MIIEKONMTAIONIMX U 4YesloBeKa», «OCHOBHbBIE CTaauu
OHTOTI'EHE3a».

O6opynoBaHue: MUKPOCKOI, MUKponpenaparsl «CrepMaTo301 1bl MIEKOIUTAIOIIET0», «Slilekierka
MJIEKOMUTAOIEro», «KapnoknHe3 B KJIE€TKax KOpEIIKa JIyKay, MarHUTHAs MOJENb-aNiuukanus «Jlenenue
KieTku», mozenb JIHK, Mmonens MeTadasHoit XpOMOCOMBI.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JlabopaTtopHas padota Ne 3. «Habmroenne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOIpenaparax.

JIaGoparopHas pabota Ne 4. «/3yueHne CTpOeHUs MOJOBBIX KJIETOK HAa TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsieacTBeHHOCTH U H3MEHYHBOCTH OPTraHNU3MOB.

[Ipenmer u 3amaun renetuku. Vcrtopus pazButus reHeTuku. Ponb nuTomorum v 3MOpPHONIOTHHU B
CTaHOBJIGHUM TE€HETHKH. BKiag poccHiiCKUX W 3apyOeXHbIX YYEHBIX B pa3BUTHE TE€HETHKH. MeToJbl
TeHEeTUKH  (TMOpPHIOJIOTUYECKUH,  IIMTOT€HETHYECKHH,  MOJEKyJIspHO-reHeTudeckuit).  OCHOBHBIE
T€HETUYECKHE NOHATHUS. [ eHeTHUecKas: CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpeIlUBaHUM.

3aKOHOMEPHOCTH HACIEOBaHUS TPHU3HAKOB, ycTaHOBIeHHble [. Mennenem. MoHoruGpumaHoe
CKpelIrBaHue. 3aKOH €JMHO-00pa3us THOpHIIOB MepBOro mokosieHus. IIpaBuiao nToMuHUpOBaHHS. 3aKOH
pacIleIIeHHs] IPU3HAKoB. [ ' nnores3a unctotsl ramet. [loHOE 1 HEMOJIHOE TOMUHUPOBAHUE.

JurubpunHoe ckpemivBaHue. 3aKOH HE3aBHCHMOTO HacjieloBaHUsS MpHu3HakoB. L{urorenermueckue
OCHOBBI TUTHOPHUIHOTO CKpEelIMBaHUs. AHaIM3UpYIOlIee cKperuBanue. Vcnoap30Banue aHaIu3upyIOLIero
CKPELIMBAHUS JJIS ONIPEeNICHHs TeHOTHIIa 0COOH.

CueruieHHOe HaclieoBaHue npu3HakoB. Pabora T. Moprana no CleryieHHOMY HacleI0OBaHHUIO T€HOB.
Hapyiienune cuenieHns reHoB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOoMOCOMHasi TEOpUS HACIEACTBEHHOCTH. [ eHeTuuecKkue KapThl.



l'eneruka mnosa. XpoOMOCOMHOE OIpenefeHre Tmona. AyTOCOMBI W TOJOBBIE XPOMOCOMBI.
['omorameTHsble U reTeporaMeTHble Oprauu3mMbl. HacnenoBanue npru3HakoB, CHEIVIEHHBIX C TIOJIOM.

W3menunBocTh. Buapl M3MEHUYMBOCTH: HEHACJIEICTBEHHAss M HacleACTBEHHas. Poib cpeabl B
HEHACJICICTBEHHON M3MEHYMBOCTH. XapaKTepUCTHKA MOIU(UKAMOHHOW M3MEHUYMBOCTH. BapuannoHHBIH
psn ¥ BapuanuoHHas kpusas. Hopma peakunu npusHaka. KoaudyecTBeHHbIE U KAUECTBEHHBIE PU3HAKU U UX
HOopMa peakiuu. CBoiicTBa MOIU(DUKAITIOHHON U3MEHUYUBOCTH.

HacnencrBenHasi, Wil reHOTUNIMYECKas, M3MEHYMBOCTh. KOMOMHATHBHAS M3MEHYMBOCTh. Meio3 u
MOJIOBOM  Tpollecc — OCHOBAa KOMOMHATUBHOW WM3MEHYMBOCTH. MyTalMOHHAs W3MEHYHBOCTb.
Krnaccudukanus Mmyranuii: reHHbIE, XpOMOCOMHBIE, FTeHOMHBIE. YacToTa U MPUYUHBI MyTaluil. MyrareHHbie
(bakTopbl. 3aKOH rOMOJIOTHYECKHX PSI0B B HacleACTBeHHOU n3MenunBoctu H. V. Bapunona.

BHesiepHast Haca€1CTBEHHOCTh U U3MEHUYUBOCTb.

I'eneruka uenoseka. Kapuotun uenoBeka. OCHOBHBIE METO/Ibl TEHETUKU YEJIOBEKA: F€HEAIOTNYECKUH,
ONM3HELOBBIM, IIMTOrCHETUYECKUH, OHMOXUMHYECKHH, MOJeKylspHo-reHeTuueckuidl. CoBpeMeHHOe
ONpeIeJIeHUE TeHOTHUIIA: MOJHON€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOIIBIO
[MI[P-anaym3a. HaciencTBeHHbie 3a00JieBaHUSI YeJIOBEKAa: IeHHBbIC OOJIe3HU, OOJIE3HW C HACIICICTBEHHOM
MPEIPACOI0KEHHOCTBIO, XpPOMOCOMHBIE Oose3nn. CoMaTudeckue W reHepaTuBHbIE MyTaluu. CTBOJIOBEIC
KJIeTKH. [IpuHIMIBI 370pOBOro o0pasa >KU3HU, JUATHOCTHKH, MPOPHUIAKTUKH M JIEYEHUS TeHETUYECKHUX
Oone3Hel.  MeUKO-TEHETHUECKOEe  KOHCYJIbTUPOBAaHME. 3HAYeHHWE  MEIUIMHCKOM  TEHETHKH B
MPEOTBPALLEHUH U JICUEHNN T€HETUYECKUX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpauuu:

IToptpets: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-Pecosckuii, H.
. BaBuiios.

Tabmuipr u cxembl: «MOHOTHMOPHIHOE CKPELIMBAHUE M €r0 LUTOTEHETHYECKas OCHOBa», «3aKOH
pacIleryIeHHsl ¥ ero [UTOreHeTHYeckasi OCHOBa», «3aKOH YUCTOTHI TaMeT», «JlUrndpuiHoe CKpelnBaHmuey,
«{uTonornyeckue OCHOBBI JUTMOPUAHOTO CKpeuiuBaHus», «Meio3», «B3aumozeicTBue aaenbHbIX
reHoB», «['eHeTnueckne KapThl pacT€HUH, )KMBOTHBIX M 4Y€JOBEKay, «l'eHeTuka mnona», «3aKOHOMEPHOCTH
HACJIEIOBaHMs, CLEIUIEHHOTO ¢ mojiom», «KapuoTumsl yegoBeka W >KUBOTHBIX», «BHIBI H3MEHUMBOCTHY,
«MoaudukanuoHHas H3MeHUHUBOCTHY, «HacnenoBanue pesyc-pakropa», «['eHeTHKa TpyHI KpOBU»,
«MyTanMoHHasi ”3BMEHYUBOCTDY.

Ob6opynoBanue: MO/IENU-aNIINKALUU «MoHorubpuaHoe CKpEILMBAHUEY, «Henonnoe
JOMUHHpOBaHUE», «JlurnOpuanoe ckpemubanue», «Ilepekpéct XxpoMocom», MUKPOCKOI U MUKpOIpenapar
«/Ipo3odunay (Hopma, MyTaruu (HOpMBI KPBUTBEB U OKPACKU Teja), repOapuii «I'opox moCceBHOW.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlaGoparopnass pabora Ne 5. «l3yueHue pe3yabTaTOB MOHOTHOPHIHOTO W JUTHOPHIHOTO

CKpEIMBaHUA Y Ip030(UIIbl HA TOTOBBIX MUKpOMpEnapaTax.



JlabopatopHas pab6ota Ne 6. «M3ydyenne MoAMGPUKAIIMOHHOW W3MEHYUBOCTH, ITOCTPOEHHUE
BapHaIlMOHHOIO PAJIa U BApUALMOHHOU KPUBOI.

JIaGoparopnas padota Ne 7. «AHanu3 MmyTauuil y Apo30(uiisl Ha TOTOBBIX MUKpOIpenapaTax.

[TpakTuyeckas padora Ne 2. «CocTaBieHHE U aHAJIH3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa M IIporiecc. 3apoKIeHue celleKuun u qomectukanus. Yuenue H. M. BaBuiosa o
HEHTpaxX MPOMCXOXKACHUS U MHOT00Opa3usi KyJIbTYpHBIX pacTeHuil. LIeHTpBl MpOMCXOXKACHUS TOMAITHUX
KUBOTHBIX. CopT, IOpPOJIa, LITAMM.

CoBpeMeHHbIE METOJIbI ceNeKIUU. MaccoBbI U UHIUBUIAYATbHBIA OTOOPHI B CEIEKIMU PACTEHUN U
KUBOTHBIX. OIlleHKa JKCTepbepa. bBIM3KOPOICTBEHHOE CKpelIMBaHWe — WHOpuAMHT. Ywucras ITUHUS.
CkpeuBanue uucThiX JuHMHA. ['ereposuc, wnm rulOpunHas cuia. HepolacTBeHHOe CKpellMBaHUE —
ayrOpuauur. OtnanéHHass rulOpuamzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHe3 M IOJydyeHue
MOJIMIIOUJOB. JJOCTHKEHUS CENEKIMN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buortexHonorus kak orpaciib Mpou3BoACTBA. ['eHHas WHKEHepHUsi. DTallbl CO3/1aHUs PEKOMOMHAHTHOM
JAHK u Ttpancrennsix opranu3moB. Kiierounas uHxkeHepusa. Kierounsle KylbTypbl. MHUKPOKIOHAIBHOE
pa3MHOXXeHHUe pacTteHui. KioHupoBaHHE BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.
Dkonorudeckue u yTudeckue mpodnemsl. MO — reHeTndecku MOIUGUITUPOBAHHBIE OPTraHU3MBI.

JleMoHCTpanuu:

IToptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 11BaHOB.

Tabmuipl 1 cxembl: KapTa «LIeHTpbl MPOMCXOXKIEHUS W MHOrOOOpasusi KyJbTYpHBIX PacTEHUI»,
«[Topoapl mOMAamIHUX KHUBOTHBIX», «CopTa KyIbTYPHBIX pacTeHui», «OTaanéHHas TUOPUIU3AIUNY,
«Pabotel akamemuka M. @. HBanoBa», «llomumnouaus», «OObekThl OMoTexHONOTHUMY, «KieTouHble
KYJIbTYpPbI Y KIIOHUpOBaHUEy», «KOHCTpyHpoBaHHEe U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJSKH IJIOJ0B U KOPHEIUIOAOB AMKUX (OPM M KYJIBTYPHBIX COPTOB pPAacTEHUH,
repbapuii «CenbCKoX035HCTBEHHBIE PACTCHUS.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypcusi «OCHOBHBIE METOJIBI U TOCTHKEHUS CEJIEKIIMM PACTEHUM U )KUBOTHBIX (Ha CEIEKIIMOHHYIO
CTaHIIMIO, MJIEMEHHYI0 (PepMy, COPTOHMCHBITATENbHBIM Y4acTOK, B TEIUIMYHOE XO3SHCTBO, JabOpaToOpHIo

arpOyHUBCPCUTCTA WX HAYYHOT'O I_ICHTpa)».

11 KJTACC
Tema 1. DBosIrONMOHHAs OHOJIOTHS.
[Ipennocsliku BO3HMKHOBEHHUS SBOJIIOLIMOHHOM TEOpHUU. OBOJIOLMOHHAs Teopus U €€ MEeCTO B

6uosnorun. BnusHue 3BOTIOLMOHHON TEOPUH HA Pa3BUTHE OUOJIOTHH U APYTUX HAYK.



CeuzerensctBa »Bomonud. IlaneoHTonormdeckue: MOCIENOBATEIBHOCTD TIOABICHUS BHUIOB B
NAJICOHTOJIOTMYECKOH JieTonucH, nepexoaubie GopMmsel. bruoreorpaduueckue: cXoAcTBO U paziauuue (ayH
(hI0p MaTepUKOB ¥ OCTPOBOB.

OMOpPHOIOrMYECKHE: CXOJCTBA U PA3INYUSA IMOPUOHOB Pa3HbIX BUIOB M03BOHOUHBIX. CpaBHUTEIIBHO-
aHAaTOMUYECKHE: TOMOJIOTHYHBIC, AHAJIOTMYHBbIC, PYJUMEHTAPHBIE OpPraHbl, aTaBU3Mbl. MOJEKyJIApHO-
OMOXMMHUYECKUE: CXOJCTBO MEXAHHW3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX META0OJIMUYECKUX IyTeH y Bcex
OpPraHHU3MOB.

OpomonmonHas teopus Y. JlapBuna. IIpeanockuiku BOSHUKHOBEHUS JapBUHM3MA. [[BHXKylue CHUIIbI
3BOJIOLMM BHUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXEHHE IIpU OIPAaHUYEHHOCTH PECYpPCOB,
HeolpeesIEHHast U3MEHYUBOCTb, O0pb0a 3a CyLIECTBOBAaHHUE, ECTECTBEHHbII 0TOOD).

Cunrernueckas Teopus 3Bosonuu (CTO) u e€ ocHOBHBIE TIOJIOKEHUS.

Muxkposontonus. [Tonynsnus kak eIuHUIA BUIa U 3BOJIOLUY.

JBwxyume cuibl  ((GakTopbl) 5BOJIONMM BHUAOB B Ipupoae. MyTalMOHHBIM mpouecc u
KOMOMHATHBHAs U3MEHUMBOCTh. [lonysiinoHHbIe BOJIHBI U peid reHoB. M3omsiuus 1 Murpanus.

EcrecTBeHHBII 0TOOp — HaNpaBISIOMUE (akTop IBOIOINH. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[TpucrocoOIeHHOCTh OPraHU3MOB KaK pe3ysbTaT »dBOJIONUH. [lpumepsl mpucmocoOneHuil y
OpraHu3MoB. ApoMop(O3bl U UANO-aJaNTAIUH.

Bun u BugooOpaszoBanue. Kpurepun Buga. OcHoBHbIE (opMBI BU00Opa3oBaHus: reorpapuieckoe,
9KOJIOTMYECKOE.

MaxkpoaBosmtornus. @opMbl IBONIIOLMU: (HIIETHYECKas], IUBEPIeHTHAs, KOHBEPT€HTHAs, apaJulebHasl.
HeoOpaTMOCTb 3BOJTIOIUH.

IIponcxoxkaeHne OT HecneUaJIW3UpOBaHHBIX NpenkoB. IIporpeccupyromas —crenuanusanus.
AnlanTuBHAs paauanus.

JdemoHcTpaumnu:

IToptpersr: K. Jlunnei, K. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K. M. bap, O. I'ekkens, .
Mromnep, A. H. Cesepuios.

Tabmuipl u cxembl: «Pa3BuTHE OpraHMYEecKOro Mupa Ha 3emiie», «3apoJbllld TO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Dopmbl O00pbObl 3a cymiecTBoBaHUE», «EcTecTBeHHBI 0TOODPY,
«MHorooOpa3ue copToB pacTeHHil», «MHoroodpasue nopoj KUBOTHBIX», «[lomymsauuuy, «MyTannoHHas
M3MEHYMBOCTB», «Apomopdosb», «Manoamantaumum», «OOmas aerenepauus», «/IBuwKymue CHIIBI
sBomonuny, «Kapra-cxema wMapmpyra mnyremectBus Y. JlapBuHan, «boprba 3a cymiecTBOBaHHEY,
«[IpucnocobmeHHocTs  opraHusmoB»,  «l'eorpaduyeckoe  BHUAO0Opa3oBaHUE»,  «IKOJOTHUECKOE
BUZ000pa30BaHUEY.

Ob6opynoBaHue: KOJUIEKIIMS HACEKOMBIX C PAa3IUYHBIMU THIIAMH OKpAack, HAOOp TUIONOB U CEMsH,
kosekiust «IIpuMmepbl 3alUTHBIX NPUCIOCOONIEHUH Yy KMBOTHBIX», MoJelb «OCHOBHBIC HalpaBlICHUS

OBOJJIOLUN, 00BEMHAs MOICIb ((CTpOGHI/Ie T'OJIOBHOI'O MO3ra IO3BOHOYHBIX).



buoreorpaduueckas kapra mupa, KojuleKius «DopMbl COXpaHHOCTH HCKOMAEMBIX JKHUBOTHBIX H
pacTeHuii», mojens anmukanus «llepekpéct xpoMocom», BIaKHbIE npenaparsl «Pa3BUTHE HACEKOMOTO,
«Pa3Butue nArymku», Mukpormnpemnapar «/posodunay (HopMma, Myrauuu GOpMbI KPbUTEEB M OKPACKH TEIIA).

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlaboparopHas padota Ne 1. «CpaBHeHue BUAOB 10 MOPPOJIOTUIECKOMY KPUTEPHUIO».

JlaboparopHasi pabora Ne 2. «Omnucanue mpUCHOCOOIEHHOCTH OpraHu3Ma U €€ OTHOCHTEIHHOTO
Xapakrepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KM3HU Ha 3emJie.

JloHayuyHble MpEACTaBICHUS O 3apOKICHHUM KU3HH. HayuHble TMIOTE3bl BOBHHUKHOBEHHUS U3HHM Ha
3emiie: abroreHe3 U NaHcIepMusi. XuMH4ecKast 3BOJTIONUSA. AOMOTeHHBII CUHTE3 OPTaHUYECKUX BEIECTB U3
HEOpPraHMYECKUX. OKCIEPUMEHTAIIbHOE TMOATBEPKICHUE XHMUYECKOW »HBosouuu. HauanbHble 3Tarbl
ouosornvyeckoii sBomonmu. ['mmoreza PHK-mmpa. @opmupoBanue MeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHHE NMPOTOKIETKHU. [lepBble kiueTku U ux 3Boiouus. DopmMupoBaHre OCHOBHBIX TPYII >KUBBIX
OpraHU3MOB.

PazButue xu3Hu Ha 3emuie mo spam u nepuoaaMm. Kartapxeil. Apxeiickas ¥ IPOTEPO30MCKasi 3PHI.
[Taneo3oiickas »pa u €€ nEpUOIbl: KEMOPHICKUN, OPAOBUKCKHUM, CUIYPUHUCKHUH, JEBOHCKUM,
KaMEHHOYTOJIBHBIN, TIEPMCKHUH.

Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kalino3zoiickast 3pa u €€ nepro/ibl: MajJIeOreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTeprucTUKa KJIMMaTa ¥ T€0JIOrMYecKUX IporeccoB. OCHOBHBIE ATalbl IBOJIIOIMHA PACTUTEIBLHOTO
U KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUl U >KMBOTHBIX. [losiBIEHUE, pacuBeT W BBIMHpPAHUE TPYIII
YKUBBIX OPTaHU3MOB.

Cucrema OpraHm4yeckoro Mupa Kak OTpakeHue 3BONIOINUH. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIbI
OpPraHHU3MOB.

DOBOJIIOLMS YeJIOBeKa. AHTPOIOJIOTUs Kak Hayka. Pa3BUTHE MPEACTABICHHI O MNPOUCXOXKIECHUU
yeinoBeka. MeToapl M3ydeHHsl aHTpomnoreHe3a. CXOJACTBa W pa3iMudsl 4YEIOBEKAa U KHUBOTHBIX.
CucremaTnueckoe MoJ0KEeHUE YeIoBeKa.

HBuwxymue cuibl ((pakTopsl) aHTpororeHeza. HacnencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIM
or60p. OO1IeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYHM TPY/a, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaIMM M BETBU 3BOJIOLMHM YEJIOBEKAa: aBCTpalionuTeku, Yenmoek ymenbid, Yemnosek
NpAMOXOJAINA, YenoBek HeaHaepTanbCkuil, UenoBek pazymHbIi. Haxoaku UCKONAaeMbIX OCTaTKOB, BPEMs
CYIIIECTBOBAaHMS, 00JIaCTh PACPOCTPAHECHHS, 00BEM TOJOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUSL.

UenoBeueckne packl. OcCHOBHBbIE OoNbIIME pachkl: €BpOINEOWAHAs (eBpaswiickas), Herpo-
aBcTpajouHas (3KBaTOpUATbHAS), MOHTOJIOMIHAS (a3MaTCKO-aMepHUKaHCKast). YepThl MpUCIOCOOICHHOCTH
MPEACTABUTENEN YEIOBEUECKUX PAC K YCIOBHUSIM CYyIIEeCTBOBaHMs. EQuHCTBO uenoBeueckux pac. Kputuka

pacusma.



JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapuH.

Tabmuupl n cxembl: «Bo3HukHOBeHHe COJIHEYHOHN cucTeMbl», «Pa3BUTHE OPraHUYECKOr0 MHpay,
«PacturenbHas knetka», «KupoTHas kierka», «lIpoxapuoruueckass kierka», «CoBpeMeHHas cucreMa
OpraHu4ecKkoro Mupa», «CpaBHEHHE aHATOMHUYECKMX 4YepT CTPOCHMsI YelloBeKa M 4Yel0BEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOIMYECKMX HAaXOJOK IIPEJIKOB COBPEMEHHOI'O YEJIOBEKay,
«/IpeBHenmue moan», «JpesHue moan», «llepbie COBpEMEHHBIE 0N, «HeI0BeuecKue pachi».

Ob6opynoBanue: Mymspku «lIpoucxoxaenue denoBeka» (OIOCTBI aBCTPATONHUTEKA, MUTEKAHTPOIIA,
HeaHJiepTaiblia, KpOMaHbOHIIA), CIENKHU WM M300pa)KeHUs KAMEHHBIX OPYAMH NEepBOOBITHOIO YeJIOBEKA
(xkamMHU-YoOMIeEpsl, pyouia, ckpebia), reoXpoHoornyeckas Tabnuua, KoieKuus «DopMbl COXpaHHOCTH
HCKONAEMbIX KUBOTHBIX U PACTEHUID.

JlaGopaTopHble M IPaKTHYeCKUE PadoThI:

IIpaktuyeckas pabGora Ne 1. «l3yueHue HCKOMAaeMbIX OCTATKOB PpACTEHUH M HKUBOTHBIX B
KOJUIEKLIASAX».

OKcKkypcusi  «OBOJIIOLMSA OpPraHMYEecKOro Mupa Ha 3emie» (B eCTECTBEHHO-HAy4YHBIH WIIHU
KpaeBeIueCKHil My3eil).

Tema 3. OpranusmMsl 1 OKpYyKalIas cpeaa.

OKojorusl Kak HayKa. 3aJadyd M pas3fenbl 3KOJOTMH. MeToabl JKOJIOIMYECKHX MCCIIEI0BaHUM.
DKOJOTrH4eCKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0OuTaHMsI OPraHU3MOB: BOJIHASA, HA3€MHO-BO3/1yIlIHAsA, TOUYBEHHAs, BHYTPHOPTaHU3MEHHAs.

Okonorunyeckue ¢akropsl. Kimaccudukaims sxkonoruyeckux (GpakTopoB: abuorndyeckue, OHOTHYECKUE
U aHTponoreHHsle. J[eficTBIE HKOOrHYecKuX (PakTOpoB Ha OPraHU3MBI.

AOuoTtndeckue (GakToOpbl: CBET, Temrmeparypa, BiIaxHOCTb. DotonepuoausMm. IIpucnocobnenus
OpPraHM3MOB K JIEUCTBHUIO abHOoTHYeCKUX (hakTOpoB. bruonornueckrue puTMsl.

buotnueckue QaxkTopsl. Buabl OMOTHYECKMX B3aMMOACWUCTBUI: KOHKYPEHLUS, XWUIIHUYECTBO,
cumbuo3 u ero ¢opmbl. IlapasuTusm, Koomepauus, MyTyajau3M, KOMMEHCATu3M (KBapTUPaHCTBO,
HaxJeOHMYeCTBO). AMEHCAIU3M, HEWTpanu3M. 3HAUYeHHE OMOTHYECKUX  B3aWMOJICHCTBUNA IS
CYLIECTBOBAHMSI OPraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApAaKTEPUCTUKH MOMYIsiii. OCHOBHBIE IOKA3aTeIW MOMYJSIMM: YHUCIEHHOCTb,
IUIOTHOCTb, POKJAEMOCTh, CMEPTHOCTh, MPUPOCT, MUrpanus. J[MHaMuKa 4YMCIEHHOCTU MONYJSALUUU U €€
peryssnus.

JdemoHcTpaumuu:

[Moptpetsr: A. 'ymbonpar, K. @. Pynse, O. I'ekkens.

Tabmuuer u cxembl: kapta «[Ipupomubie 30HBI 3emnu», «Cpeapl OOWTaHUS OPraHU3MOBY,
«Doronepuoausm», «llomymsauuny», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH MONYJISIUMA HHQY30pHH-

Tybenbkny, «[Iumessie memm».



JlabGopaTopHble U NpaKkTUYecKue padoThbl:

JlaGopatopHas pabora No 3. «Mopdosorndeckue OCOOCHHOCTH PAaCTEHHH W3 Pa3HBIX MeECT
oOUTaHUS.

JIaGoparopnas pabota Ne 4. «BnusiHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB KOJIEYCay.

[TpakTrueckas padota Ne 2. «ITofac4€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01miecTBa M DKOJOrHYecKHe CHCTEMBI.

Coo0miecTBo opraHu3mMoB — OwuoreHo3. CTpYKTypbl OHMOILIEHO3a: BUJAOBas, MPOCTPAHCTBEHHAS,
Tpodudeckas (nuuieBas). Bunpl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Dkojoruueckue cuctembl  (9kocuctembl). Ilonstue 00 oSkocuctemMe U OHOreoneHo3e.
OYHKIMOHANbHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTHI, peayleHThl. Kpyrosopot
BEIIECTB ¥ IMOTOK YHEPTUU B dKocucteMe. Tpopuieckne (MUIIeBbIe) YPOBHH SKOCHCTEMBI. [InIeBbIe nenu u
cetu. OCHOBHBIE TIOKA3aTEIH SKOCHCTEMBI: OoMacca, MPOIyKIH. DKOJIOTHYECKHE MUPAMUIBI: TIPOTYKIIHH,
YHCIEHHOCTH, OroMacchl. CBOMCTBA DKOCUCTEM: YCTOMYHUBOCTh, CAMOPETYJIsLUsA, pa3BuTHe. CyKiieccusl.

[Ipupoanbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PeK. IKOCUCTEMA XBOWHOTO HIIM HIUPOKOJIMCTBEHHOTO
neca.

AHTpPOIIOTEHHBIE ~ JKOCUCTEMBI.  Arpo3kocucTteMbl.  YpOoskocucrembl.  buonorumueckoe
X03SICTBEHHOE 3HAUYEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak ¢aktop ycroiumBocTH 3KocucTeM. CoxpaHeHHe OHOJOTHYECKOTro
pazHooOpa3us Ha 3emIie.

VYuenne B. U. Bepnaackoro o Oumocdepe. I'panuibl, coctaB u cTpykTypa Ouocdepsl. JKupoe
BemiectBO M ero ¢yHkiuu. OcoOeHHOCTH OuMocdepbl Kak TI00ambHONH 3KOcHCTeMBbl. JIMHaMuueckoe
paBHOBecHe U 00paTHas CBs3b B OHocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXMMHYECKHE IMKJIBI 3JIEMEHTOB (yryiepoja, a3oTa). 30HAJIbHOCTh
onocdeppl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuecTBO B Ouochepe 3emnu. AHTpOINOTreHHbIE HU3MeHeHUss B Ouocdepe. [mobambHBIC
HKOJIOTUYECKUE TTPOOITEMBI.

CocymiectBoBaHMe TpuUpojbl W uenoBeuvecTBa. CoxpaHeHue Ouopa3sHooOpa3us KakK OCHOBa
ycroiunBoctH  Omocdeprl. OCHOBa pPAlMOHATIBHOTO YIPABIEHHS TMPUPOJHBIMHA pECypcaMH H WX
ucnosib3oBaHue. JlocTikeHst OMOJIOTHU M OXpaHa IPUPOIBI.

JdemoHcTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. N1. Bepnaackuii.

Tabmuubpt u cxembl: «l[lumesble 1enu», «buoreHo3: coctaB W CTpykTypay, «lIpupomHbie
coobmiecTBay, «llemm muTaHusy, «OKoNormueckas mupamuaa», «buochepa u demomek», «IKocHcTeMa
IIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHCTeMa XBOMHOro Jieca», «buoreHo3 Bomoéma», «ArpoueHo3y,
«IIpuMepHbIE aHTPONOTEHHBIE BO3/ICUCTBUS HA MPUPOAY», «BakHEHIIIME UCTOYHUKH 3arpsi3HEHUS BO3yXa

U TPYHTOBBIX Boa», «IlouBa — BakHe#miasi cocrapisiomas O6uocheprr», «DakTopsl nerpaganuu MOYBy,



«ITapaukoBeiii 3ddexT», «DakTopbl PaAMOAKTUBHOTO 3arps3HeHust Omocdeps», «OO0mas CcTpykTypa
ouocdeprr», «Pacmpoctpanenue xu3HM B Ouochepe», «O30HOBBIA 3KpaH Oumocheps», «Kpyroropor
yriaepoaa B 6uocgeper», «KpyroBopor azora B mpupoie».

ObopynoBanue: Mozenb-ammiukanuia «TunuuHsle OuoueHo3bl», repOapuil  «PacTuTenbHbIe
coobuiecTBa», Kolekuuu «buorenos», «Bpemutenun BaXHEHIINX CENTbCKOXO3SIICTBEHHBIX KYIbTYpPY,
repbapuu U KOJUICKIUU PACTEHH U KUBOTHBIX, MpPUHAJIEKAIIME K Pa3HbIM HKOJIOTMYECKHUM TIpyIIaM
omHoro Buna, Kpacnas kuura Poccuiickoit deneparnmu, n300pakeHUs OXpaHSIEMbIX BHIIOB PACTCHHNA H

KHUBOTHBIX.

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI
1O BUOJIOI'MU HA BA3OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA
Cornacho ®I'OC COO, ycraHaBiIMBalOTCA TpPeOOBaHUS K pe3yibTaTaM OCBOCHMs OOydYarOLUIMMHUCS

nporpamMm Cp€aHero 06H1€F0 O6paBOBaHI/I${: JIMYHOCTHBIM, MCTAIIPCIAMCTHBIM U IIPCIAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType JUYHOCTHBIX pe3yJIbTaTOB OCBOEHUA IpenMera «bHoJIorus» BBIAEIEHBI CIEAYIOIIUE
COCTaBJISIIONINE: OCO3HaHHE OOYYAIOIIMMUCA POCCHUICKON Tpa)KTAHCKOW WAEHTUYHOCTH — TOTOBHOCTU K
CaMOPa3BUTHIO, CAMOCTOSITEIILHOCTH M CAaMOOIPEACICHUI0, HAIMYNE MOTHBAllUM K OOYUYEHHIO OMOJIOTUH,
LIeJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUM JMYHOCTH HA OCHOBE KIIFOYEBBIX IIEHHOCTEH W
UCTOPUYECKUX TPAAUIUN Pa3BUTHS OUOIOTMYECKOTO 3HAHUS, TOTOBHOCTh U CIHOCOOHOCTH OOYYaIOLIUXCS
PYKOBOJICTBOBATbCSI B CBOEU JEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMU, MPUCYIUMH CUCTEME
Ouo0rMueckoro oOpa3zoBaHMsl, HaJUUHUE IKOJIOTHYECKOTO MPAaBOCO3HAHHUS, CIIOCOOHOCTH CTAaBUTh LENHU U
CTPOUTH )KU3HCHHBIC IIJIaHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOEHUS Mpeamera «bHOIOrus» JOCTUTAIOTCS B €AMHCTBE y4eOHOU U
BOCIIMTATEIBbHON JEATEIBHOCTH B COOTBETCTBUU C TPAAULUMOHHBIMU POCCUHWCKHMM COLIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHSATHIMH B OOIIECTBE MPaBUIAMH U HOPMAMH
MOBEJICHUST W CIOCOOCTBYIOT TIpoOlleccaM CaMOITO3HAHMSI, CAMOBOCIUTAHUS W CaMOPAa3BUTHSA, PAa3BUTHUS
BHYTPEHHEN MO3WILMHU JIMYHOCTH, MATPUOTU3MA, YBAKECHUS K 3aKOHY W MPABOIOPSIKY, YEIOBEKY Tpylda U
CTaplieMy MOKOJIEHHIO, B3aMMHOTO YBa)XKEHUS, OCPEKHOTO OTHOIIECHUS K KYIbTYPHOMY HACIEIUIO H
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickon denepannn, IpUPOAE U OKPYKAIOLIEH cpeie.

JIndHOCTHBIE pPe3yabTaThl OCBOCHUS Y4eOHOTO mpenMera «buonorus» A0MKHBI OTpakaTb TOTOBHOCTD
U CIIOCOOHOCTh O0Yy4aromuxcs pyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpEHHEH MO3UIMEN JIHMYHOCTH,
CHCTEMOW IICHHOCTHBIX OpHEHTAIli, MO3UTUBHBIX BHYTPEHHUX YyOEXKIEHHH, COOTBETCTBYIOIIUX

TPAaAUIIUOHHBIM T CHHOCTAM pOCCHﬁCKOFO 06H.[CCTB8., pacimipCHuC JKU3HCHHOI'O OIIblTa W OIbITa



NEATEIBbHOCTH B IPOLIECCE peaM3allid OCHOBHBIX HAIPaBJICHUI BOCIHUTATEIBHON NEATEIBHOCTH, B TOM
YHUCJIE B YACTHU:
1) rpaKIaHCKOro BOCIIMTAHUS

c(hOPMHUPOBAHHOCTH TPAXKTAHCKON TO3HMIIMUA O0YUYAIOMIET0OCs] KaK aKTHBHOTO M OTBETCTBEHHOTO UJICHA
poccuiickoro o0IIecTBa;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00SA3aHHOCTEH, yBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW NIEATENLHOCTU MPHU CO3/JaHUM y4EOHBIX MPOEKTOB, PEUICHUU
Y4eOHBIX U MO3HABATEIHHBIX 3a/1a4, BHITOJIHEHUU OUOJIOTHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OMpPENENsITh COOCTBEHHYIO MO3ULIMIO0 IO OTHOIICHUIO K SIBJICHUSIM COBPEMEHHOM >KHU3HU
1 OOBICHATE €€;

yYMEHHE YYUTHIBATh B CBOMX JICUCTBHUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aMMOJICUCTBUS JIIOIEH C
Pa3HBIMU YOKIEHUSAMH, KYJbTYPHBIMU LIEHHOCTSMU U COIMATIBHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIIECCE COBMECTHOI'O BBHIMOJHEHHs YU€OHBIX, IO3HABATEIbHBIX U
UCCIIEIOBATENbCKUX 33/1a4, YBaKUTEIFHOTO OTHOIICHUS K MHEHHIO OMIOHEHTOB MPU OOCY>KICHUH CIIOPHBIX
BOIIPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTH K TYMaHUTApPHOU U BOJOHTEPCKOU JIEATEIHLHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh POCCHICKOM TPakJAaHCKOM HMJIEHTUYHOCTH, MAaTPHUOTHU3MA, YBAXKEHUS K CBOEMY
HapOJy, YyBCTBA OTBETCTBEHHOCTU mepea PoauHoM, ropnoctu 3a cBOM Kkpai, cBoro PonnHy, CBOM SI3bIK U
KYJIBbTYpY, MPOIIOE U HACTOSIIIIEe MHOTOHAIIMOHAILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJAHOMY HACJIEIUIO U MaMITHUKAM IPUPOJIbI, JOCTUXKEHU M Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJl POCCHUUCKUX YYEHBIX B CTAaHOBJICHHUE W pa3BUTHE OWOJIOTHH,
MMOHUMAaHUS 3HAYCHHUS OMOJIOTMM B TO3HAHWU 3aKOHOB TPHUPOMABI, B JKU3HU UYEJIOBEKA M COBPEMEHHOTO
o01ecTBa;

uaeitHas yOoexKIE€HHOCTh, TOTOBHOCTh K CIYXKEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cynp0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH pOCCUICKOr0 HApOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEACHHUS,;

CIIOCOOHOCTh OLIEHMBAaTh CHUTYalMl0 W NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh Ha
MOPAJIBHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMYHUBOTO OYAYIIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJIUTENSM, CO3JJaHUIO CEMbU HA OCHOBE OCO3HAHHOTO MPUHSTHUS
LIEHHOCTEH CEMEWHOM KU3HU B COOTBETCTBUU C TPAAULIUSIMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:



ACTETUYECKOE OTHOUICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO0 U TEXHUYECKOTO TBOPYECTBA,
CHOpTa, TpyZa, OOIECTBEHHBIX OTHOIIECHUI;

IMOHUMAaHUE SMOLIMOHAIIBHOTO BO3AEHCTBUS AKUBOU MPUPOJIbI U €€ HEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHUE NPOSABISATH KayecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnUTaAHHMS, (POPMHPOBAHUA KYJbTYPbl 310POBbS M 3MOLMOHAJIBLHOIO
Os1aromosty4ms:

MMOHMMAHKE U peau3alis 3J0pOBOro U 0e30MmacHOro o0pa3a KU3HM (310pOBOE MUTAHUE, COOITIOICHUE
TUTHEHUYECKUX MPaBUI U HOPM, cOaTaHCUPOBAHHBIN PEKUM 3aHATUN U OTHAbIXA, peryisipHas ¢uznueckas
aKTUBHOCTB), O€PEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOT'O OTHOIIEHUSI K COOCTBEHHOMY (PU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MMOHMMAHUE IIEHHOCTU TMPAaBWJI HHJUBUAYAJIHHOTO W KOJUICKTUBHOTO O€30MacCHOr0 TOBEACHHUS B
CUTYALUX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE TMOCIEICTBUN U HEMPUATUS BPEIHBIX MPUBBIUEK (YMOTPEOIEHUsI alKOTrOJs, HAPKOTUKOB,
KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYIAOTIO0HE;

TOTOBHOCTh K AaKTUBHOM J€ATEIbHOCTH TEXHOJOTMYECKOW M COIMAIbHOW HANpPaBICHHOCTH,
CIIOCOOHOCTh UHUITMUPOBATh, INIAHUPOBATh U CAMOCTOSITEIIBHO BBITIOJIHITH TAKYIO ICSITEIBHOCTD;

HMHTEpEC K pa3InyHbIM cdepam npodecCHOHATBEHON AesSTEeNHbHOCTH, YMEHHUE COBEPIIATh OCO3ZHAHHBIN
BBIOOD Oynymieit mpodeccuu 1 pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIIIAHBI,

TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO Ha IPOTSHKEHUN BCEH )KU3HU;

7) 3K0JIOTrMY€eCKOT0 BOCIIMTAHMS:

AKOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIICHHE K MPUPOJIEC KaK UCTOYHHUKY JKM3HU Ha 3emiie, OCHOBE €€
CYILIECTBOBAHMS;

MOBBIIIIEHUE YPOBHS KOJOTHYECKON KyIbTYpBI: IPUOOPETEHHE OMbITa IIAHUPOBAHUS MOCTYIIKOB H
OIICHKU WX BO3MOXHBIX TTOCIICJICTBUM JIJIST OKPYXKAIOIIEH CPEIbL;

OCO3HaHUE TJI00ATIEHOTO XapaKTepa KOJIOTHYECKUX MPOOJIeM U MyTeH MX PEIICHHS;

CIIOCOOHOCTh HMCIONIB30BaTh MPHOOpETaeMble MPU W3YYCHHH OWOJOTMM 3HAHWS U YMEHUS TpU
pelnieHnr npo0ieM, CBI3aHHBIX ¢ PAIlMOHATBLHBIM MPUPOOIIOIB30BaHUEM (COOIOCHIE TPAaBUI MTOBEACHUS
B MPUPOJIE, HANpPABICHHBIX HAa COXPAaHEHUE pPABHOBECHUS B JKOCUCTEMAX, OXpaHy BHJOB, JKOCHCTEM,
ounocdepsl);

AKTUBHOE HENPUATUE [EUCTBUM, IMPUHOCAIIMX BpPEI OKPYXKAKIIEH NPUPOIHOU Cpele, YMEHHE
MPOTHO3UPOBATh HEONATOMPHITHBIE HKOJOTMYECKUE TMOCIEACTBUS MPEANPUHIUMACMBIX JCUCTBUNA H

MpeA0TBpaIIaTh UX;



HaJIM4Yue Pa3BUTOTO 3KOJOTHYECKOIO MBIIIJICHHUS, SKOJOTHYECKONW KYIbTYpBI, OMbITA NESTEIbHOCTH
HKOJIOTMUYECKOH HaIpaBJIEHHOCTH, YMEHUSI PYKOBOJCTBOBATHCSI MU B MTO3HABATEIIbHON, KOMMYHUKATUBHOM
U COLMAJIBHOM IIPAKTUKE, TOTOBHOCTHM K YYacCTHI0O B IIPAKTUYECKOM JEATEIBHOCTH 3KOJIOIMYECKOU
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(OPMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
OOIIECTBEHHOH MPAKTUKH, OCHOBAHHOTO HA AUAJIOre KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B IIOJIUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE S3BIKOBOM M YHUTATEIbCKOM KYJIbTYphl KaK CpPEACTBA B3aUMOJCUCTBUS MEXKIY
JIOJIbMU U TTO3HAHUS MUPA;

[IOHUMaHHE CelM(PUKU OMOJOTUU KaK HayKH, OCO3HaHMs €€ poju B (POPMUPOBAHUU PALlUOHAIILHOTO
HAay4YHOTO MBIIUIEHUS, CO3/JaHUU LEJIOCTHOTO IPEACTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €JUHCTBE
MPUPOABI, YeJOBeKa W OOIIecTBa, B IMO3HAHWU MPHPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHuU MpodiieM
COXPaHEHHUS MIPUPOJIHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHWOJIOTHH JUISI COBPEMEHHOW NMBWIIM3ALMU: OOECIIEYeHHS HOBOTO
YPOBHSI pa3BUTHUS MEIULMHBI, CO3JaHUE NEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX PELIaTh PECYPCHBIE
npoOJeMbl pa3BUTHS UYEIOBEUECTBA, IMOMCKA MyTeH BbIXOJAa M3 INIOOAJIBHBIX JKOJIOTHYECKHX MPOOIeM M
obecrieyeHus nepexojia K yCTodMBOMY pa3BUTHIO, pallMOHAILHOMY UCIIOJIb30BaHMIO MPHUPOIHBIX PECYPCOB
1 (OPMUPOBAHUIO HOBBIX CTaH/IaPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OMOJIOIMYECKHUX 3HAHUM B LEJSAX MOBBILIEHUS OOIIeH KyJIbTYpHI,
€CTECTBEHHO-HAyUYHOU IPaMOTHOCTH, KaK COCTAaBHOM 4acTH ()YHKIIMOHAJILHON IPaMOTHOCTH OOy4aroIuxcs,
bopmupyeMoii TpH n3yuyeHUH OHMOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHHUS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh MOJy4YaeMble 3HAHMUS JJIs aHalu3a U OOBSICHEHHs SBJICHMHM OKpYKalollero Mupa u
MPOUCXOJIAIINX B HEM U3MEHEHUH, yMEeHUeE JieJaTh 000CHOBaHHbIE 3aKJIIOYEHHS HA OCHOBE HAY4HBIX (DaKTOB
Y UMEIOLIMXCS JAHHBIX C IIEJIBIO MOIY4YEHHs JOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTh CAMOCTOSATEIBHO HCIIOJIb30BAaTh OHOJOTMYECKHE 3HAHWS [UIsl pelleHus MpoOsieM B
peaNIbHBIX KU3HEHHBIX CUTYaIUX;

OCO3HAHHWE IIEHHOCTM HAyYHOW [JEeATENBbHOCTH, TOTOBHOCTH OCYIIECTBIISITH INPOEKTHYIO H
HCCIIEIOBATENBCKYIO ACSITENHOCTh NHIMBUYalIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUI0 U CaMOOOpPa30BaHUIO, K AKTHUBHOMY

IMMOJIYYCHHIO HOBBIX 3HAaHUI MO OMOJIOTUH B COOTBETCTBUH C KHU3HEHHBLIMU HOTpe6HOCT$IMI/I.

METAIIPEIMETHBIE PE3YJIbTATbBI



MertanpeameTHble pe3ynbTaThl OCBOEHUs ydeOHOro mpeamera «buonorus» BKIIOYAIOT: 3HAYUMBbIE
st GOPMHUPOBAHUS ~ MHUPOBO33PEHUSI  OOYYAIONIUXCS  MEKIUCIHUIUIMHAPHBIE  (MEXKIIPEIMETHBIC)
oOIIeHayYHbIE TOHATHUS, OTPAKAIOMIME LEJIOCTHOCTh HAYYHOH KapTHHBI MHpa U CIEHU(PHUKY METOH0B
MO3HAHMS, UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, SBJICHHE, IPOLECC, CHCTEMa,
Hay4yHbIi (aKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCCIIeJOBaHHME, HAOIIOACHHE,
U3MEpEeHue, OKCIEPUMEHT U JpPYTUx), VyHHUBEpcajbHble y4yeOHble JelicTBUA  (IIO3HABaTelbHBIE,
KOMMYHHUKATHBHBIE, PETyJIsATUBHBIC), obecneunBaroniie GopMupoBanue GyHKINOHATIHHONH TPAMOTHOCTH H
COLIMAJILHOW KOMITETEHIIMM OOYyYaromMXCs, CHOCOOHOCTh OOYYaIOIIUXCS HCIIOJBb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUA U  YHUBEpCaJbHbIE YyueOHbIE JIEHCTBUS B
MO3HABATEIBHON U COI[MAILHOMN MPAKTHKE.

MeTtanpeaMeTHble Pe3yJIbTaThl OCBOSHUSI IMPOTPAMMBI CPEIHEro OOIIero oOpa30BaHUS JIOJKHBI
OTpaXkaTh:

OBiajeHne YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH M AKTYAITH3UPOBAThH POOIJIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;

HCIIOJIB30BaTh IIPpU OCBOCHHU 3HaHUHU HpI/IéMI)I JIOTUYCCKOI'O MBIIIJICHUA (aHaJ'II/I?,a, CHHTE3a,
CpaBHEHHUS, KiaccuuKanuu, 0000IIEHHUs), PACKPBIBATh CMBICI OMOJIOTMYECKHX MOHATUH (BBLACNATH HX
XapaKTepHbIe MPU3HAKHU, YCTAHABIUBATH CBS3U C IPYTHMMH MMOHATHUSIMH);

OMpCACIIATh LEIHU OCATCIBHOCTH, 3aJaBasd IHMapaMETpPbl U KPUTCPUU HUX ITOCTUIKCHHA, COOTHOCHUTH
PE3YIBTATHI ACATCIIBHOCTH C IMTOCTABJICHHBIMU LCISAMU

HCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS ISl 00bsICHEHUS (DAKTOB U SIBJICHHI KUBOU MPUPOIBL;

CTPOUTH JIOTHYECKHE pacCyXJIeHUs (MHIAYKTUBHBIC, JACAyKTHUBHBIC, IO AaHAJOTHUH), BBHISBISTH
3aKOHOMCPHOCTHU U MTPOTUBOPCUUA B pPAaCCMATPUBACMBIX SIBJICHUAX, q)OpMy,TII/IpOBaTI) BBIBObBI U 3aKJIIOYCHUS,

IMPUMEHATE CXEMHO-MOJACIIBHBIC CPCACTBA IJIA NPEACTABICHUS CYIICCTBECHHBIX CBsI3el U OTHOIIICHUH B
M3Yy4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUUU Pa3HOTO POJAA, BBISIBIECHHBIX B Pa3TUYHBIX
MH(OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUJIaH pENMICHHS MTPOOJeMbI C Yy4E€TOM aHajdu3a HMMEIONMIUXCS MaTepUaIbHBIX W
HeMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JESATENLHOCTh, OIICHMBATH COOTBETCTBHE PE3yJNbTAaTOB IEJSAM, OIEHUBATh
PUCKU TIOCTIEACTBHIA NESTENbHOCTH,

KOOPJIMHHUPOBAThH U BBHIMOIHITH PabOTY B YCIOBUSAX PEaIbHOTO, BUPTYaIbHOIO M KOMOMHUPOBAHHOTO
B3aHMOJCHUCTBUS;

Pa3BUBATb KPCATUBHOC MBIIIJICHUC IIPU PCIICHUU KU3HCHHBIX Hp06HeM.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE IeHCTBHS:



BJIa/IETh HaBBIKAMU Y4€OHO-HCCIIEI0BATENbCKOW 1 IPOEKTHOM eATEIbHOCTH, HAaBBIKAMH pa3peleHus
po0GJsieM, CIIOCOOHOCTHI0O U TOTOBHOCTBIO K CAMOCTOATEIbHOMY MOMCKY METO/OB PEIICHUS MPAKTUYECKUX
3aja4, MPUMEHEHUIO Pa3IMYHBIX METOIOB MTO3HAHUS;

UCIOJIB30BATh PA3IMYHBIC BUABI JEATEILHOCTH IO MOJYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIPETALUH,
peoOpa3oBaHUI0 M NPUMEHEHHUIO B YYEOHBIX CHUTYyallUsX, B TOM YHCJIE MPU CO3JAaHUH Y4EOHBIX H
COLIMAJIbHBIX MPOEKTOB;

(bopMHpOBATh HAYYHBIN THI MBIIIJICHUS, BIaIETh HAYYHOW TEPMUHOJIOTHEN, KIIFOUEBBIMH TTOHATUAMHI
U METOJIaMH;

CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3a/laul B 00pa30BaTENIbHOM JNEATENbHOCTH U >KU3HEHHBIX
CUTYaIUsX;

BBISIBIISIT TIPUYMHHO-CIICJICTBEHHBIC CBS3M W aKTyaJH3UpOBAaTh 3a7ady, BBIABHraTh THIIOTE3Y €€
peleHus, HaxXOIUTh apryMEHTHl JUIS JO0Ka3aTeNbCTBA CBOMX YTBEPXKACHWIA, 3a/JaBaTh IMapaMeTpbl M
KPUTEPUU PELICHUS;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIICHUs 3a7aud pe3yibTaTbl, KPUTUYECKU OLIEHUBATh MX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATH PUOOPETEHHBIH OIBIT;

OCYILIECTBIATh II€JICHANpPABIECHHBIH TOUCK TMEepeHoca CpeACTB U CIOCOOOB  JACUCTBUS B
npodeccuoHaNbHYIO Cpeny;

YMETh IEPEHOCUTH 3HAHUS B IIO3HABATEIHHYIO M MPAKTHUECKYIO0 001aCTH KU3HEICSITEITHbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001acTel;

BBIBUTATh HOBBIE WJEH, MpeAsiaraTb OPUTHHATbHBIC MOAXOAbI U PEIHICHHS, CTaBUTh MPOOIEMBI H
3a/1a4d, JOMYCKAIOIIUE albTePHATUBHBIE PEIICHHUS.

3) padota c unopmanmeii:

OpUEHTHPOBATLCS B Pa3IUYHBIX HCTOYHHMKAX HHPOpMAIMH (TEKCTe y4eOHOro mMocoOusi, Hay4yHO-
MOMYJISIPHOM JTUTEpaType, OMOJIOTHYECKHX CIOBapSX M CIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3axX NaHHBIX, B
WuTepHere), aHanM3UpoBaTh HHPOpPMAIMIO PA3IUYHBIX BUIAOB U (QOpPM TMpEACTaBICHHS, KPUTHUYECKH
OILIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

dhopmynupoBaTh 3amPOCHl U MPUMEHSITh PA3IMYHBIE METOJBI MPHU TMOUCKE U OTOOpE OMOIOTHYECKOM
uHpopManny, HeOOXOJUMOM [T BBIMOJHEHUS YUeOHBIX 3a1a4;

npuoOpeTaTh  OMBIT  HMCHOJB30BAaHUS  HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIBb30BAHUSI PA3JIMUYHbIX TOMCKOBBIX CHCTEM;

CaMOCTOSATENIbHO BBIOMPATh ONTUMAIBbHYIO (OpMY MPEACTaBICHHS OHOJOTHYeCKOW HWH(OpMauu
(cxembl, TpaduKH, TUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTOe);

UCTOJIb30BaTh HAYYHBIH A3BIK B KayecTBE CPEACTBA MpH paboTe ¢ OMOIOrHYecKoil MHpOpMaIHen:
MPUMEHATh XUMHUYECKUE, (PU3NUECKUEe M MaTeMaTUYeCKHe 3HAKU U CHUMBOJIBI, (OpMYIbl, abOpeBuaTypy,

HOMCHKIJIATypYy, UCII0JIb30BaTh U Hp606p330BI>IBaTI> 3HAaKOBO-CHUMBOJIMYCCKHUE CPECACTBA HATTIAAHOCTH;



BJIaJICTh HABBIKAMH PACIIO3HABAHUS M 3aIIUThl HH(pOpManuu, HHOOPMAIMOHHON 0€30MacHOCTH
JMYHOCTH.

OBJ1ajieHHe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH 1€CTBHSMHU

1) o6menne:

OCYIIECTBIIATh KOMMYHHKAIIMKM BO BCeX c(depax >KH3HHM, aKTHBHO YYacTBOBaTh B JHAIIOrEe WU
JMCKYCCHHM IO CYIIECTBY OOCYXIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CYXKICHHUS
OTHOCHTEJIHO BBIMIOJIHCHHS IMMPEIaracMoi 3a/Ja4M, YYHTHIBATH WHTEPECHI M COTIACOBAHHOCTH MO3HIMIA
JAPYTHX YYACTHUKOB JMAJIOTA WM AMCKYCCHH);

pacro3HaBaTh HeBepOalbHbIC CPEACTBAa OOIICHHS, [OHMMAaTh 3HAYCHHE COIMAJIbHBIX 3HAKOB,
IPEANOChUIOK BO3HUKHOBEHUSI KOH(PIUKTHBIX CUTYAIlUi, YMETh CMSAT4aTh KOH(QJIUKTBI B BECTH TIEPETOBOPHI;

BJIAJETh PAa3IMYHBIMKA CIIOCOOaMH OOLICHHS W B3aMMOJCHUCTBHs, IOHMMATh HAMEPEHHS JAPYIUX
JFOJIEH, TIPOSIBIISITh YBAKUTEILHOE OTHOIIEHHE K COOECEIHUKY W B KOPPEKTHOM (hopme (hopMysmpoBarh
CBOH BO3PXKCHUS;

Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOKO TOYKY 3PEHUS C UCIIOIb30BAHMEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eATeIbHOCTD:

MOHUMATh M HUCIIOJIb30BaTh MPEUMYINECTBA KOMAHJIHOW M WHIMBUIYaIbHOW PaOOTHI MMPH PEIICHHH
Ouonmoruyeckoif  mpoOieMbl, OOOCHOBBIBATH  HEOOXOMMMOCTh  NMPHUMEHEHHS  TPYMIOBBIX  (GopM
B3aUMOJICHCTBHUS TIPH PEIICHUHU yueOHOM 3a/1a4u;

BBIOMpATh TEMATHKY U METOJbI COBMECTHBIX JEWCTBHI ¢ YU4ETOM OOIIMX MHTEPECOB U BO3MOKHOCTEM
Ka)kJIOr0 WieHa KOJJIEKTHBA,;

NPUHUMATH 1€ COBMECTHOM JEATEIbHOCTH, OPTaHU30BbIBATh M KOOPIMHUPOBATH JCUCTBHS MO €€
JTOCTHKEHHUIO: COCTABIATD IJIAH JEHCTBHUI, pacrpeaesiTh PO ¢ y4éTOM MHEHHUH y4aCTHUKOB, 00CYKIaTh
pe3yIIbTaThl COBMECTHOU paboTHI;

OIICHMBATh Ka4eCTBO CBOErO BKJIaa M KaXKIOr0 YYaCTHHKAa KOMaHIAbl B OOIIMI pe3yibTar IIo
pa3pabOTaHHBIM KPUTEPHSIM;

npejaraTh HOBBIC MPOEKTHI, OIIEHUBAThH UJICH C MO3UIIMHA HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHIECKON
3HAYUMOCTH;

OCYIIECTBIIATh IO3WTHBHOE CTPATETHYECKOE ITOBEIEHHE B Pa3IMYHBIX CHTYalUsX, IPOSBIATH
TBOPYECTBO U BOOOpaXKEeHHE, OBITh HHUIIHATHBHBIM.

OBJ1ajleHHe YHUBEPCATbLHBIMH PEryJIATHBHBIMH J€fiCTBUSIMU:

1) camoopraHu3anus:

UCIIOJIb30BaTh OHMOJIOTHUSCKHE 3HAHHSI JIUIsl BBIABJICHHS MPOOJEM M MX PEUICHUS B JKU3HCHHBIX H
Y4eOHBIX CUTYaIHsIX;

BBIOMpATh Ha OCHOBE OHOJIOTMYECKUX 3HAHHIA IIEJIEBbIC U CMBICIIOBBIC YCTAHOBKH B CBOMX JICHCTBHUSX

Y TIOCTYTIKAaX 10 OTHOLLIEHUIO K KUBOU MPHUPOIE, CBOEMY 37J0POBBIO U 37J0POBbIO OKPYKAIOIINX;



CaMOCTOSITEJIBHO OCYLIECTBIIATh MO3HABATENIBHYIO JESITEIbHOCTh, BBIABIATH IPOOJIEMbI, CTABUTh U
(bopMynHMpoBaTh COOCTBEHHBIE 331a4l B 00Pa30BATEIbHON JESATEIbHOCTH U JKU3HEHHBIX CUTYalMsX;

CAMOCTOSITENIbHO COCTaBJIATh IIIAH pEIICHHs MpoOJeMbl € Y4ETOM MMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paclIMpsATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTEHUIH;

JeNIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLIEHUBATh PUOOPETEHHBIN OIBIT;

CIOcOOCTBOBaTh (DOPMUPOBAHUIO U MPOSIBICHUIO LIMPOKOM 3PYAMLIUU B Pa3HbIX OOJIACTAX 3HaHUM,
MIOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTHUBBI B I€ATEIBHOCTh, OLICHUBATh COOTBETCTBUE
PE3YJIBTATOB LIEIAM;

BJaJIeTh HABbIKAMU II03HABATEJIIbHOM pediaekcuu Kak OCO3HaHMsI COBEpIIAeMbIX JEHCTBUH H
MBICJIUTENIBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHMM, UCIOIb30BaTh NPUEMBI peIeKCUU 11 OLEHKU
CUTYalluH, BbIOOpA BEPHOI'O PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHNUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPHU aHAIMU3€E PE3yNIbTAaTOB AEATEIbHOCTH;

3) npuHsATHE CeOs U IPYTHUX:

MIPUHUMATD ce0sl, TIOHMUMasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTHX IIPHU aHAINU3€E PE3YJIbTATOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPaBO U MPABO JPYTUX Ha OIIMOKHY;

pa3BUBATH CIIOCOOHOCTH MOHUMATh MUD C MMO3UIUHN APYTroro 4€jI0BCKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmetHbie pe3ynbTaThl ocBoeHus mporpamMMbl COO mo 6uonoruu Ha 6a30BOM ypOBHE BKIIOYAIOT
cnenuduueckue s yaeOHoro npeamera «buonaorus» HaydHble 3HAHHS, YMEHHUS W CIIOCOOBI JEHCTBHIA 1O
OCBOCHHIO, MHTCPHPETAIMU H npeo6pasoBaHm0 3HaHHI>'I, BUIbI OCATCIBHOCTHU II0 IOJYYCHUIO HOBOI'O
3HaHUA W IIPUMCHCHUIO 3HaHUU B PA3IUYHBIX y‘-Ie6HI>IX CUTyallusX, a TaKKC B PCaJIbHBIX XWU3HCHHBIX
CUTYyallUsX, CBSI3aHHBIX ¢ Ouonoruei. B mporpamme mpeaMeTHble pe3yiabTaThl NMPEACTaBICHBI 1O TOAaM
o0OyueHusl.

[IpeameTHbie pe3ynabTaThl OCBOCHUs ydeOHOro mnpenmera «buomorus» 6 10 Knacce TOKHBI
OTpaXkaTh:

C(I)OpMI/IpOBaHHOCTB 3HAaHUU O MECTe U poiin 6HOHOFI/II/I B CUCTCMC HAYYHOI'O0 3HaHHA CCTCCTBCHHBIX

HayK, B (GOPMUPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAyYHOU KapTUHBI MUPA U HAYYHOT'O MHPOBO33PEHUSI, O



BKJIQJIC POCCHMCKUX U 3apyO0eXHBIX YYEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHH, (YHKIIHMOHATHLHON
IpPaMOTHOCTH YeJIOBEKa JIIsl peIlieHHs] )KU3HEHHBIX 3a71a4;

YMEHHUE PacKphIBaTh COJACpKaHHE OMOJOTMYECKUX TEPMUHOB M TOHSATHH: KHU3Hb, KIETKA, OPTaHU3M,
MeTabonu3M (0OOMEH BEIIECTB W TPEBPALICHHWE SHEPrHH), TOMEOoCTa3 (CaMOpEeryssiius), ypOBHEBas
OpraHu3alMsl KUBBIX CHUCTEM, CAMOBOCIPOU3BEJCHUE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYMBOCTD,
POCT U pa3BUTHE;

yYMEHHUE H3Jaratb OMOJOrMYecKHe TEOpHH (KJIETOYHAas, XPOMOCOMHAs, MyTallMOHHAs, IICHTpaJbHAas
JIorMa MoJeKysipHor Owonoruu), 3akonbl (I. Mennmens, T. Moprana, H. . BaBunosa) u ydenus (o
LIEHTpaX MHOTroo0pa3us U MPOUCXOXKIEHUs KylbTypHbIX pacTeHuil H. W. BaBunosa), onpenensts rpaHuLibl
UX IPUMEHUMOCTH K HUBBIM CUCTEMAaM;

YMEHHE BIIAJETh METOJaMH HAay4YyHOTO TO3HAHUS B OHMOJIOTMU: HAONIONEHHE W OMHCAHHE KUBBIX
CHCTEM, IIPOIIECCOB U SIBICHHUM, OpraHU3aus 1 MpOBEIeHNE OMOIOTUYECKOTO SKCIIEPUMEHTA, BBIABIDKECHHE
TMIIOTE3bl, BBISBICHUE 3aBHCHUMOCTH MEXAY HCCIEJyeMbIMU BEJIMYMHAMH, OOBSICHEHUE IOJIyUYEeHHBIX
pe3yabTaTOB, MCIIOJIB30BAHHBIX HAy4YHBIX IOHSATHHA, TEOPUH M 3aKOHOB, YMEHHE JieflaThb BBIBOJABI Ha
OCHOBAHUU TOJYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBUICTATH CYHIECTBEHHBIE MPHU3HAKH BUPYCOB, KIETOK IPOKApPUOT M  DYKApHOT,
OJTHOKJIETOYHBIX M MHOT'OKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH THPOLIECCOB: OOMEHa BELIeCTB U
IpEeBpalleHHs SHEPTUU B KIIETKe, (POTOCUHTE3a, IUIACTHUECKOTO M YHEPreTHYecKoro oOMeHa, XeMOCHHTE3a,
MHUTO33a, ME103a, OTUIOIOTBOPEHUS, PAa3MHOKECHHUS, HHIUBUIYaJIbHOTO Pa3BUTHsI OpraHU3Ma (OHTOTEHE3);

YMEHHE TPUMEHSTH MOJYYCHHBIC 3HAHUS JUISI OOBSCHEHHS OMOJOTHYECKHX MPOIECCOB M SIBJICHUH,
JUI TIPUHATHS MPAKTUYECKUX pEIIeHUIl B MOBCEJHEBHOM JKM3HU C LeNbl0 oOecreueHHus Oe30MacHOCTH
CBOErO 3/10pOBbS U 37I0POBbS OKPYXKAIOIIMX JIOAEH, COONIOJEHUS HOPM TIPAMOTHOTO IOBEJIEHHS B
OKpY>Karolel MpUpOIHON cpene, MOHUMaHUe HEOOXOIUMOCTH MCIOJIb30BAHUS TOCTH)KEHU COBPEMEHHOMN
OMOJIOTUU M OMOTEXHOJIOTHIA ISl PallMOHAIBHOTO TTPUPOIOTIOIB30BAHHS;

YMEHHUE pellaTh 3JIeMEHTapHble T'€HETHUECKHE 3aJayd Ha MOHO- W JUTHOPUAHOE CKpEIIMBaHUE,
CIIETIJICHHOE HAacJel0BaHHe, COCTaBIATh CXEMbl MOHOTHOPHJIHOTO CKpPELIMBAHUS IS IpelICKa3aHus
HaCJIEIOBaHMsI TPH3HAKOB y OPTaHN3MOB;

YMEHHE BBINOJHATH JIAOOpaTOpHbIE U NpPaKTHYECKHEe paboThl, coOMIOAaTh MpaBHiia MpU padoTre C
y4eOHBIM U JIAOOPaTOPHBIM 000PYIOBAHUEM;

yMEHUE KPUTHYECKH OLIEHUBATh M MHTEPHPETHPOBATH MH(OPMAIMIO OMOJIIOTHYECKOTO COJCpKaHUs,
BKJIIOYAIOIYIO IICEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHbIX MCTOYHUKOB (CPEICTBa MAaccoBOW HMH(pOpMaLUW,
Hay4YHO-TIONYJISIPHBIE MaTepualibl), ATUYECKHE AaCHEKThl COBPEMEHHBIX MCCIIEJOBaHUN B OHOIOIHUH,
MeIUIUHE, OMOTEXHOJIOTHH;

yYMEHHE CO3[aBaThb COOCTBEHHBbIC MHCbMEHHBIE M YCTHBIE COOOIIeHHs, 0000mIast OMOJOTHYECKYIO

MH(OPMALIHIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHITHBIN anmnapaT OUOIOTHH.



[IpeameTHBIe pe3ynabTaThl OCBOCHUs ydeOHOro mnpenmera «buomorus» 6 11 Knacce TOIKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE W PO OMOJOTMH B CHCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (HOPMUPOBAaHHH COBPEMEHHOI €CTECTBEHHO-HAyYHON KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHHS, O
BKJIaJIE POCCUUCKMX M 3apyOeXHbIX YYEHBIX-OMOJIIOTOB B pa3BUTHE OHOJOTUH, (DYHKIHMOHAIBHOM
IPAMOTHOCTH Y€JIOBEKA JIJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKphIBaTh CO/ICpKaHNe OMOJOTMUECKUX TEPMUHOB U MOHATHI: BUJI, TOMYJISIHS, TEHOPOHI,
HBOJIIOIMS, JBMXKYIINE CHIIBI ((PaKTOPBI) SBOJIIOLUH, TPUCTIOCOOIEHHOCTh OPTaHU3MOB, BHI000pa30BaHuUE,
JKOJIOTHYECKHe (AaKTOpbl, JKOCHCTEMA, NPOAYLEHThl, KOHCYMEHTBI, pEAYLEHThbl, LENu IUTaHUus,
AKOJIOTMYECKas MupamMuia, OuoreoreHos, buocdepa;

YMEHHE H3Jlarath OWOJOrHUYecKue Teopuu (dBomonnoHHas teopus Y. JlapBuHa, cuHTeTHYeCKas
TEOpHsl SBOJIOLMU), 3aKOHBI W 3aKOHOMEpHOCTH (3apojblmeBoro cxonactBa K. M. bapa, uepenoBanus
TNIaBHBIX HampaBieHuil u myteit sBomonun A. H. CeeproBa, yuenus o 6uocdepe B. U. Bepnanckoro),
ONpeEeATh TPAHULIBI UX IPUMEHUMOCTH K JKUBBIM CUCTEMAM,;

YMEHHE BJIAJIETh METOJAaMH HAy4YHOI'O I1O3HAHUS B OMOJIOTHMHU: HAOJIIOJIEHHWE U ONKUCAHUE HKUBBIX
CHCTEM, IIPOIIECCOB U SIBIICHHM, OpraHU3alys 1 IpOBeIeHNUE OMOIOTMYECKOr0 SKCIIEPUMEHTA, BBIBIDKEHHIE
TUIOTE3bI, BBISBICHHE 3aBUCUMOCTH MEXIY HCCIEAYEMBIMH BETUYMHAMHU, OOBSCHEHHE IOJTYYEHHBIX
pe3yiabTaTOB, HWCIOJb30BAHHBIX HAYYHBIX [OHSATUH, TEOPUl W 3aKOHOB, YMEHHE JellaTb BBIBOAbI Ha
OCHOBaHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJCNATh CYIIECTBEHHbIE MPHU3HAKU CTPOEHUS OWOJIOIMYECKUX OOBEKTOB: BHJIOB,
MOMYJSAUN, MPOIYLEHTOB, KOHCYMEHTOB, DPEIYyLIEHTOB, OHOr€OI€HO30B M 3SKOCHCTEM, OCOOEHHOCTH
IIPOLIECCOB: HaCJIEJICTBEHHOU W3MEHYMBOCTH, €CTECTBEHHOT O orbopa, BU000pa30BaHus,
MPUCIIOCOOJIEHHOCTH OPraHU3MOB, AEUCTBUS SKOJIOTMUECKUX (PaKTOPOB Ha OPraHU3MBbI, IEPEHOCA BEIIECTB
U TOTOKAa SHEPruu B SKOCUCTEMAaX, AHTPOINOTEHHBIX H3MEHEHHl B HKOCHCTEMax CBOEH MECTHOCTH,
KpPYroBOpOTa BEIIECTB M OMOr€OXMMUYECKUX IIUKIIOB B Onocdepe;

YMEHHE MPUMEHSTHh MOJTYYCHHbIE 3HAHUS IS OOBSICHEHHUs OMOJOTHYECKHX MPOIECCOB U SBICHUH,
JUIS TIPUHSTHS NMPAKTUYECKUX pPEIIeHUH B TOBCEIHEBHOM JXM3HU C IIeNibl0 obecrieueHus: 0e30MacHOCTH
CBOETO 3/I0POBbS U 37I0POBbSl OKPYKAIOLIUX JIHOJEH, COOJIOJeHHs] HOPM TIPaMOTHOIO TIOBEJEHUS B
OKpy>Karoliel IpUupoaHOi cpene, MOHMMaHUE HEOOXOIUMOCTH HUCIOIb30BAHUS JOCTHKEHHIH COBPEMEHHOM
OHMOJIOTHH VISl pAIlMOHATIFHOTO MPUPOIONOIB30BaAHUS;

yYMEHHE pellaTh dJeMEHTapHble OMOJIOTMYECKHE 3a/lay, COCTaBISTh CXEMbl MEpEeHOCa BEIIECTB U
SHEPTUH B KOCHCTeMax (IIEMH MTUTAHUSA);

YMEHHUE BBINOIHATH JTAOOPAaTOPHBIE W TpaKTUYecKue paldoThbl, cOOMI0aTh MpaBuiIa Mpu padore ¢
y4eOHBIM U J1a00paTOpHBIM 000pPYIOBAHUEM;

yMEHHE KPUTHYECKH OLICHUBATh U WHTEPIPETHUPOBATh MH(OpPMALHNIO OMOJOTHYECKOTO COJAEpKaHUS,

BKJIIOYAIOIIYIO TICEB/IOHAYYHbIE 3HAHUS M3 PA3JIMYHBIX MCTOYHHUKOB (CpeICTBa MaccoBOW HHpopMaiuwy,



HAYYHO-TIONYJISIPHBIC MaTepHaIIbl), pACCMaTPUBATh TII00ATEHBIC YKOJIOTHYECKHE IMTPOOJIEMBbI COBPEMEHHOCTH,
($hopMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3UITHIO;
YMEHHE CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOMIEHUs, 0000mas OHOJIOTHYECKYIO

I/IH(i)OpMaI_[I/IIO 13 HECCKOJIbKUX UCTOYHUKOB, I'PAMOTHO HUCIIOJIb30BATh MOHATUMHBIN arrapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KoanyecTBO yacon DJIeKTPOHHbBIE
. (undgposBbie)
Nen/m HaummeHoBaHHe pPa3/iesioB U TeM NMPOrpaMMbI Beero KOﬁHTpOJIbeIe HpﬁaKTH‘leCKHe 06pa3oBaTeIbHbIE
padoThI padoTsI pecypcb
bub6nmoreka [IOK
. brogorns Kak nayka 2 0 05 https://m.edsoo.ru/7f41c292
bubmuoreka [{OK
2 JKuBbIEe CHCTEMBI M IX OpraHu3aIus 1 0 0 hitps://m.eds0o.ru/7f41c292
. bubnuorexa [IOK
3 XUMHUECKUI COCTaB U CTPOCHHE KIIETKH 8 0 1 hitps://m.edsoo.ru/7f41c292
bubmuoreka [IOK
4 FKM3HENCATENLHOCTL KIICTKH 6 0 0 https://m.edso0.ru/7f41c292
5 Pa3mHOXeHMe U HHAMBUAYAIBHOE pa3BUTHE 5 0 1 Bu6motreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTh M1 K3MEHYMBOCTH OPraHU3MOB 8 0 2 bubmorexa LIOK
a P https://m.eds00.ru/7f41c292
bubmmoteka IIOK
7 Cenexuust oprann3MoB. OCHOBBI OMOTEXHOJIOTHH 3 0 0.5 hitps://m.edso0.ru/7f41c292
bubmmoteka IIOK
8 Pesepsroe Bpems . 0 0 https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 0 5
11 KJIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
(undposbie)
Ne ni/m HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI Beero KOﬁHTpO.]]])Hb]e HpﬁaKT“quKHe 06PA30BATEILHBIC
padoThI padoThI pecypesi
1 DBOTIOIIMOHHAS OMOIOT U 9 0 1 BrbmroTexa LIOK

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

but6mmoreka [IOK
2 Bo3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMIIe 9 0 1 hitps://m.edsoo.ru/7f41cc74
bubnunorexa LIOK
3 OpranusMbl i OKpyXaroIas cpesa S 0 1 https://m.edsoo.ru/7f41cc74
bubnunorexa LIOK
4 Coo01ecTBa U 3KOJOTHYECKHE CUCTEMBI 9 0 0 hitps://m.edsoo.ru/7f41cc74
bub6nmoreka [IOK
> Peseparoe Bpems 2 0 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 3
INOYPOYHOE INITAHUPOBAHHUE
10 KJIACC
KosmmmuecTBo yacos
Ne Tema ypoxa Koutpoa  IIpakrtu Jara JJleKTpOHHBbIE LU (PPOBHIE
n/n Bceero bHbIE yecKHe u3ydeHusi o0pa3oBaTe/IbHbIE pecypchl
padoTsbI padoThI
bu6mmoreka [IOK
1 Bbuonorus B cucreme Hayk 1 0 0 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
, | Mmoot g e [ o B LOK
pabota 72 O30 ©pas CTOAOB 1P ' https://m.edso0.ru/863e6122
M3Y4EHUU OMOJIOTUYECKHX OOBEKTOBY
3 buonoruueckue cucTemsl, POLECCH U UX U3YUEHUE 1 0 0 bubmorexa HOK
’ https://m.edso0.ru/863e6564
4 XHWMHYECKUH COCTaB KJIETKH. Boja 1 MuHepasibHbIe 1 0 0 bubnnoreka [JOK
conu https://m.edsoo.ru/863e674e
bubmuorexa [JOK
5 benxu. CoctaB u cTpoeHue 0enkoB 1 0 0 https:/m.eds00.ru/863e6h72
depMeHTHI — OMOJIOTHYECKHE KaTaTU3aTOPHI.
bu6mmoreka [JOK
6 JIaGoparopHas 13a60Ta Ne 1 «3yuenune 1 0 0.5 https://m.eds00.ru/863e6h72
KaTAIUTUYECKOW aKTUBHOCTH (PePMEHTOB (HA MpUMepe
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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aMuJIa3bl HJIU KaTaJ'Ia?)BI)))

bu6mmoreka [IOK
! Yraesoppl. Jumu e 0 https://m.eds00.ru/863¢6870
bu6mmoreka [IOK
8 Hyxknennoseie kucnotsr. ATD 0 https://m.edso00.ru/863e6d5c
9 Hcropus u meTobl u3ydeHus KieTku. Kiierounas 0 bubmumoreka [IOK
TEOpHs https://m.edsoo.ru/863e6e88
10 KieTka kak 1ieocTHas KuBasi CUCTEMa 0 hitps: //resh.edu.ru/subject/less
! on/5383/start/
Copoene et e, Tooncropte Busmorea 101
11 )P;(I/IBOTHI)I_X I 1/16}(]:3 u 6aKT§ W 10 MUK CI;)CKOHOM I;a 0.5 hitps://m.eds00.1u/863e6fT0
- P P A p https://m.edso00.ru/863e716c¢
TOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUE
bubmuorexa [JOK
12 OOMeH BelecTB WA METa00IN3M 0 hitps://m.eds00.ru/863e766¢
bu6mmorexa [IOK
13 Porocuntes. XemocuHTes 0 https://m.edso00.ru/863e7c98
. bubnuoteka [JOK
14 OHepreTHiecKuid 0omMen 0 https://m.edsoo.ru/863e7aae
’KuzHeHHbI TUKI KIeTKH. JleneHne KieTku. MuTo3.
JlabopaTtopHas pabota Ne 3 «HabmrogeHue Mmutos3a B bubnuotexa [JOK
15 0.5 )
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX https://m.edsoo.ru/863e7dc4
MUKPOTIpeIiapaTax
bu6mmoreka [IOK
16 buocunTtes 6enka. Peakiiys MaTpUYHOTO CHHTE3a 0 https://m.eds00.ru/863e796e
bu6mmoreka [JOK
17 Tpancymus — GuocunTes Genka 0 https://m.eds00.ru/863e796e
bu6mmorexa [IOK
18 Hexnerounslie GopMbl )KU3HU — BUPYCHI 0 https://m.eds00.ru/863e7540
bu6mmorexa [IOK
19 ®opMbI pa3MHOKEHHUSI OPTaHU3MOB 0 https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
20 Meiios 0 bu6mmorexa [IOK

https://m.edsoo.ru/863e7f4a



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://resh.edu.ru/subject/lesson/5383/start/
https://resh.edu.ru/subject/lesson/5383/start/
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
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

OO6pazoBaHue 1 pa3BUTHE MOJOBBIX KIETOK.

21 OmnonorBopenue. Jlaboparopnast padorta Ne 4 05 bubnmoreka [JOK
«M3ydeHune cTpOCHHS MOJOBBIX KIECTOK Ha TOTOBBIX ' https://m.edso0.ru/863e81b6
MUKpOTIperaparax

bubmuorexa [JOK

22 NunauBuayanbHOe pa3BUTHE OPraHU3MOB 0 https://m.eds00.ru/863e8436

23 I'eneTnka — Hayka O HaCJIEACTBEHHOCTU U 0 bubmmnorexa LIOK
HU3MEHYMBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACJIEAOBAHUS IPU3HAKOB. 0 bubmuorexa [JOK
MoHOrHOpUIHOE CKpEIIUBAHUE https://m.eds00.ru/863e8878

o5 JurubpuiHoe ckperyBaHue. 3aKOH HE3aBUCUMOI'0 0 bubnnorexa [HOK
HaCIIeI0OBaHMs IPU3HAKOB https://m.edso0.ru/863e89a4
CuerieHHOE HacleoBaHue pu3HaKoB. JJaboparopHas

26 pabota Ne 5 «/3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO 05 bubnuorexa [JOK
U TUTHOPHIHOTO CKPELIMBAHUS Y APO30(DUIIbI HA ' https://m.edso0.ru/863e8c60
TOTOBBIX MUKPOIIpEapaTax»

27 I'enetuka nomna. HacnegoBanue npu3Hakos, 0 bubnnorexa [JOK
CLIETJIEHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacnencteeHHas N3MEHYHBOCTb.

28 JIaGoparophas pabota Ne 6. U3yuenue 05 bubnuorexa [IOK
MO (PUKAIMOHHON U3MEHYMBOCTH, TOCTPOCHHUE ' https://m.edsoo.ru/863e8efe
BapHAIIMOHHOTO PsAJIa U BAPUAITMOHHON KPUBOK»

Hacnencreennas namenunBocth. JlabopaTopHas pabota
29 Ne 7. «Ananu3 myTanuid y 1po30¢uist I1){a F(I))TOBI)FX 0.5 EH@I_HOTeKa LIOK
ttps://m.edso0o.ru/863e8efe
MHUKpOTpernaparax»»

30 I'enetnka yenoseka. [Ipaktuueckas padora Ne2 05 bubnuoreka [IOK
"CocTaBCHHE U aHAIHM3 POJOCIOBHBIX YeIOBEKa" ' https://m.edso0.ru/863e8d78

https://resh.edu.ru/subject/less

31 PezepBHblit ypok. O60011eHNE 110 TEME 0 on/2480/start/
«HacnencTBeHHOCTh U M3MEHUYHUBOCTH OPTaHHU3MOBY https://resh.edu.ru/subject/less

on/2478/start/
Cenekius Kak HayKa 1 Mpouecc. JKCKypcHs "OCHOBHbIE
32 METO/IbI U JJOCTHUKEHUSI CEJICKIIMU PACTEHUHN U 05 bu6mmoreka [IOK

YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHIIUIO, TIIIEMEHHYIO
(dbepMy, COPTOUCTBITATENbHBINA YHACTOK, B TEIUIMYHOE

https://m.edso0.ru/863e9214
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https://m.edsoo.ru/863e89a4
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XO03SICTBO, JIA0OPATOPHUIO arpOyHUBEPCUTETA WITH
HAy4yHOro LieHTpa"
33 MeTobl 1 JOCTUKEHUSI CEIEKIUU PaCTEHUH U 1 0 0 bubmumoreka [IOK
’KUBOTHBIX https://m.edso0.ru/863e9214
bubmuoreka [JOK
34 buortexHonorust Kak oTpaciib MPOU3BOCTBA 1 0 0 https://m.eds00.ru/86369336
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 0 5
11 KJIACC
KosmnuecTBo yacoB
Ne Tema ypoxa Kourpoa IpakTn Hara JJ1eKTPOHHBbIE LM (PPOBBIE
n/n Bcero bHBIC YyecKue H3yYCHUSA 06pa3OBaTe.m>H1>1e PECYPCHI
padoThI padoThI
N bubmuorexa [JOK
. IBOTIOWMS H METOZEL 68 H3Y\ICHNA . 0 0 https://m.edsoo.ru/863ea20e
. bubnuoteka [JOK
2 HcTopus pa3BUTHS NpeCTaBICHUN 00 3BOIOLUN 1 0 0 https:/m.eds00.ru/863e9570
bu6mmoreka [IOK
3 Mukpoosormows . 0 0 https://m.edso0.ru/863e9cle
[Tomymsimus kKak IeMeHTapHas eUHHIA BUIa U
bu6mmoreka [JOK
4 sposrrornd. JlaboparopHas pabora Ne 1 «CpaBHeHue 1 0 0.5 hitps://m.edso0.ru/863699¢c6
BUJIOB IO MOP(OJIOTHUECKOMY KPUTEPHUIO»
5 JIBuokyIire cuibl (3eMeHTapHbIe (PaKTOPhI) IBOITIOLUN 1 0 0 bubmorexa HOK
ym P P B https://m.edso0.ru/863e9da4
. bubnmuotexa [JOK
6 EcrecTBeHHbIi 0TOOp U €ro (hopMbl 1 0 0 https://m.eds00.ru/863e9ed0
Pe3ynbpTaThl 3BONIOLNHN: IPUCTIOCOOIEHHOCTh
7 OpraHuU3MOB ¥ BUA000pa3oBaHue. JlaboparopHas pabota 1 0 05 bubnuorexa [JOK
Ne 2 «Onrcanue npucrnocoOICeHHOCTH OpraHu3Ma U eé ' https://m.edsoo.ru/863e9fde
OTHOCHTEIIEHOTO XapaKTepay
bu6mmoreka [IOK
8 HanpasiieHust 1 myTd MaKpO3BOJIIOLIMU 1 0 0 https://m.eds00.ru/863e9cle
9 Heo6paTtumocTs 3BOTIOINT 1 0 0 https://resh.edu.ru/subject/less



https://m.edsoo.ru/863e9214
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on/5390/start/

https://resh.edu.ru/subject/less

10 Wcropus xxu3Hu Ha 3emile U METO/bI €€ U3yUeHUs 0 on/3885/start/270127/

11 ['unoTe3sl MPOUCXOXKIACHUS KU3HU Ha 3emiie 0 bubmoreka LJOK
https://m.edso0.ru/863ea5a6

12 Pa3BuTHe )u3HM Ha 3eMJIe 110 3paM U [epuoiam 0 bubmmorexa [IOK
https://m.edsoo.ru/863eatbe

OCHOBHBIE 3TaIbl SBOJIOIHMN PACTUTEIHLHOTO U
xuBOTHOTO MHpa. [IpakTyeckas padora Ne 1 bubmumoreka [IOK

13 . 0.5 ]

«M3yueHne UCKOMAaeMbIX OCTATKOB PACTCHUHN U https://m.edsoo.ru/863ea8bc
KUBOTHBIX B KOJIJICKITHSIX)
14 CoBpeMeHHast cucTeMa OPraHuYecKoro Mupa 0 bubmorexa LHOK
https://m.edsoo0.ru/863ea48e
bubmuorexa [JOK
15 JIBrokymie cuitbl ((haKTOphl) aHTPOIIOTEHE3a 0 https://m.eds00.ru/863ead44
16 OCHOBHBIE CTaIUH HBOJIIOLINHI YEIOBEKA 0 https://resh.edu.ru/subject/5/
bu6mmoreka [IOK
17 DBOJIOIMS YeJI0BeKa (aHTPOIOTeHE3) 0 https://m.eds00.ru/863eac2c
18 YenoBeueckne packl U MPUPOIHBIE aIaNTallMK YeJIOBEKa 0 bubmmorexa [TOK
https://m.edso0.ru/863eaea2
PesepBubIiil ypok. O6006111€HIE TIO TEME
«BO3HHKHOBEHHE U Pa3BUTHE )KU3HHU HA 3eMIIey. https://resh.edu.ru/subject/less
19 " " 0.5
DKckypceus "DBOIOIHS OPraHMYECKOro MUpa Ha 3emiie on/3874/start/
(B ecTeCTBEHHOHAyUYHBIH WJIM KpaeBeauecKuil Mmyseil"
20 SKoMOrHA KaK HayKa 0 https://resh.edu.ru/subject/less
on/5392/start/8378/
bu6mmorexa [IOK
21 Cpenpl 0OuTaHUA U SKOJIOTHYECKHE (PaKTOPHI 0 https://m.edso0.ru/863eafec
Abuornueckue gaxtopsl. JlaboparopHas padora Ne 3.

22 «Mopdodomnoruueckue 0COOEHHOCTH PACTEHUI U3 Pa3HBIX 05 bubnuoreka [IOK
MecT obutanusy. JlaboparopHas padota Ne 4. «Brusaue ' https://m.edso0.ru/863eb10e
CBETa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa»

23 buotnueckue hakropsl 0 bubmmorexa [IOK

https://m.edso0.ru/863eb348



https://resh.edu.ru/subject/lesson/5390/start/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ead44
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eaea2
https://resh.edu.ru/subject/lesson/3874/start/
https://resh.edu.ru/subject/lesson/3874/start/
https://resh.edu.ru/subject/lesson/5392/start/8378/
https://resh.edu.ru/subject/lesson/5392/start/8378/
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

DKOJOTHYECKHE XapaKTEPUCTUKHU TOMYJISALUH.

https://resh.edu.ru/subject/less

24 HpaKTI/I‘-Ie(iKaSI pabora Ne 2 ((HOI[C‘IE)T IJIOTHOCTH 1 0.5 on/2659/start/
MOIYJISIIIUI pa3HBIX BHIIOB PACTCHHI» -
bu6mmoreka [IOK
25 Coo0riecTBa OpraHu3MOB — OHOIEHO3 1 0 https://m.edso0.ru/863eb46a
bu6mmoreka [IOK
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 0 https://m.eds00.ru/863eb46a
97 OcHOBHBIE TIOKA3aTENIN IKOCHCTEMBI. DKOJIOTUYECKUE 1 0 bubnmoreka [JOK
nupamuabl. CBoiicTBa skocucteM. CyKieccus https://m.edso0.ru/863eb5fa
28 IO MHLLE SKOCHCTEMEL 1 0 https://resh.edu.ru/subject/less
PHpoA 0n/4953/start/105422/
https://resh.edu.ru/subject/less
29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1 0 on/5501/start/
bubmuorexa [JOK
30 buocdepa — rimobdanpHas 3xocucTeMa 3eMiTn 1 0 https://m.edsoo.ru/863ebb5e
bu6mmorexa [IOK
31 3aKOHOMEPHOCTH CYyILIeCTBOBaHUs 6rochepsl 1 0 https://m.eds00.ru/863ebd16
https://resh.edu.ru/subject/less
32 YenosedecTBo B Onocdepe 3emin 1 0 on/5499/start/
33 CocyliecTBOBaHUE MPUPOJIBI U YETOBEYECTBA 1 0 bubmorexa LHOK
ym pHpOA https://m.edsoo.ru/863ebale
34 PesepBHbIii ypok. O0001eHue TeMbl «Co00IIecTBa 1 1 0 https://resh.edu.ru/subject/less
AKOJIOTUYECKUE CHCTEMBI) on/562/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3



https://resh.edu.ru/subject/lesson/2659/start/
https://resh.edu.ru/subject/lesson/2659/start/
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://resh.edu.ru/subject/lesson/4953/start/105422/
https://resh.edu.ru/subject/lesson/4953/start/105422/
https://resh.edu.ru/subject/lesson/5501/start/
https://resh.edu.ru/subject/lesson/5501/start/
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://resh.edu.ru/subject/lesson/5499/start/
https://resh.edu.ru/subject/lesson/5499/start/
https://m.edsoo.ru/863eba1e
https://resh.edu.ru/subject/lesson/562/
https://resh.edu.ru/subject/lesson/562/

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

* buonorus, 11 kacc/ [Tonomapésa U.H., Kopuunosa O.A., Jlonmwmaa T.E. u npyrue; noj pegaxkiueit
[Tonomapéoii M.H., O6miecTBO ¢ orpaHnueHHON OTBETCTBEHHOCTHIO M3aarenbckuii ientp «BEHTAHA -
I'PA®y»; AxunonepHoe obmectBo «M3marenscTBo «lIpocBemenne»

buomnorus, 10 knace/ I[lonomapésa U.H., Kopuunosa O.A., Jlomununa T.E. u apyrue; nox penaxkmuen
[Tonomapénoit U.H., O6miecTBO ¢ orpannueHHON oTBeTCTBEHHOCTHIO M3aarenbckuit nentp «BEHTAHA -

I'PA®»; AxunonepHoe obmectBo «M3narensctBo «lIpocBemenuey

METOJIUYECKHUE MATEPUAJIBI JIJISA YUUTEJISA
MCTO,I[I/ILIGCKI/IG p83pa60TKI/I 1 KOHCIICKTBI YPOKOB I10 OHOJIOTHH:
https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-biologii/?utm_source=ya.ru

utm_medium=referral utm_campaign=ya.ru utm_referrer=ya.ru

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubmmoreka LIOK https://lesson.academy-content.myschool.edu.ru/06/05

Poccuiickas anekTponHas mkona https://resh.edu.ru/subject/5/

MOVYJb «IIKOJbHBIA YPOK»

Peanmaulxm IIKOJBHBIMH TI€AaroraMm BOCIHHUTATCIBHOI0 IMOTCHIMAIA YpPOKa Mpeamnojaract

clleayroniee:

® YCTaHOBJICHHME JIOBEPUTENILHBIX OTHOIIEHUIH MEX]y YYUTEJIEM U €ro yYeHHKaMH, CIIOCOOCTBYIOIINX
MMO3UTUBHOMY BOCIIPHUSITUIO y4allUMUCA TpeOOBaHUM M NPOChO yuUWTENs, MPHUBJICUEHUIO HX
BHUMaHUA K oOOcyxJgaemMoill Ha ypoke uHGOpManuu, AakTUBM3alMM UX I103HABATEIbHOU
JEeATEIbHOCTH;

e 1O00yX/IEeHHE HIKOJbHUKOB COOJIOJaTh Ha YpOKe OOLIENPUHATHIE HOPMBI TOBEJEHHS, MpaBuia
OOIIEHUsI CO cTapmMMU (YYUTEISIMH) U CBEPCTHUKAMH (IIKOJBHUKAMH), MPUHIUIBI y4eOHOM
JUCLUTIIIMHBI U CAMOOPTaHNU3alUu;

® [IPUBJICUCHHE BHUMAHHUS IIKOJBHUKOB K LIEHHOCTHOMY AaCIIEKTy M3Y4acMbIX HAa YpPOKax SIBJICHUH,
opraHmsanusi uxX paboThl C MOJy4yaeMOW Ha YpOKE COLMaIbHO 3HAYMMON uHGpOpManuen —
WHUIMUPOBaHUE €€ OOCYXXIEHHS, BBICKa3bIBaHMs YYalllUMHUCS CBOEr0 MHEHHUS [0 €€ IOBOAY,
BBIPAOOTKH CBOETO K HEl OTHOLICHHUS;

® UCMOJb30BAaHUE BOCIUTATENbHBIX BO3MOJKHOCTEH coOepKaHus ydyeOHOro IpeaMera 4epes

ACMOHCTpalul0 JCTAM IMPUMCPOB OTBCTCTBCHHOI'O, TI'PAKAAHCKOIO0 IMOBCACHUSA, IPOABIICHUSA



YeJIOBEKOTIO0US M TOOPOCEPACUYHOCTH, Yepe3 MOA00p COOTBETCTBYIONINX TEKCTOB ISl UTCHHS, 3a1a4
IUTSL pEIICHUs1, IPOOJIEMHBIX CUTYAIMH JUTsT 00CYXICHUS B KJIacce;

NPUMEHCHHE Ha YPOKE WHTEPAKTUBHBIX (opM pabOThl y4alluXCs: HHTEIUICKTYaIbHBIX HIP,
CTUMYJIMPYIOIIUX IIO3HABATCIIbHYIO MOTHBALMIO IHIKOJBHUKOB; IUAAKTHYECKOI'O TEarpa, TIIC
IMOJIYYCHHBIC Ha YPOKC 3HAHHUA O6LIFpBIBaIOTC$I B TCATPAJIbHBIX IMOCTAHOBKAX; I[HCKYCCHﬁ, KOTOPBIC
JAF0T y4YaIIUMCS BO3MOKHOCTh MTPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO JIMAJIOTa; TPYIIIOBOM
paboThl WK paboTHI B apaxX, KOTOPBIC y4aT IKOJIBHUKOB KOMaHIHOW paboTe U B3aMMOICHCTBUIO C
IPYTUMH JETBMU;

BKIIFOYCHHE B YPOK HMIPOBBIX IPOLEAYP, KOTOPhIE MOMOTAIOT IMOJIEPKATh MOTHUBAIMIO JIETEH K
IMOJIYYCHHUIO 3HaHI/II\/JI, HaJIQXKUBAHUIO ITO3UTUBHBIX MEKJIMYHOCTHBIX OTHOIIIEHUN B KJ1acce, IIoMOoraroT
YCTaHOBJICHUIO TOOpOKeNIaTeIbHOl aTMOC(EpPHI BO BpeMs ypOKa;

opranu3anusa Hle(i)CTBa MOTHBUPOBAHHBIX W 3PYAUPOBAHHBIX YYalllMXCd Had HMX HCYCICBAIOIIMMH
OJHOKJIaCCHUKaMH, Oaroliero IMmKOJIbHUKaM COLMaJIBHO 3HAYUMBIA  OIIBIT COTPyAHHUUCCTBA U
B3aMMHOM TIOMOIIIY;

HHULOUUPOBAHHUEC W IOAACPIKKA HCCHGHOB&TGHBCKOﬁ ACATCIIbBHOCTH IIKOJBbHUKOB B pPaMKax
peanu3ani MUMH HHIUBUAYAJIbHBIX W TPYIIOBBIX HCCIEAOBATCIBCKUX IPOCKTOB, YTO JAacT
IIKOJIbHUKAM BO3MOXHOCTh TPUOOPECTH HABBIK CAMOCTOSITEILHOIO PEIICHUS TEOPETUYECKON
MpoOJIeMbl, HaBBIK I'€HEPUPOBAHUA M OPOPMIIEHUS COOCTBEHHBIX HUJAEH, HABBIK YBAKUTEIBHOIO
OTHOIIEHHUS K YYXUM HAeIM, OQOpMJIEHHBIM B paboTax Jpyrux HccienoBaTesiel, HaBbIK
MyOJIMYHOTO BBICTYIJICHUS TEpel ayIuTOpHel, apryMEeHTUPOBAaHUS M OTCTaWBaHUSA CBOEU TOYKH

3pEHUS.



