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INOACHUTEJIBHAS 3AIINCKA

[Tpu pazpaboTke mporpamMmbl MO OWOJIOTMH TEOPETUYECKYI0 OCHOBY MJISI OIMpPECIICHUS
OJIX0/M0B K (opMHpOBaHUIO coaepxkaHUs ydeOHOro mpeamera «bBHOJOTH» COCTAaBUIH:
KoHuenrtyansHble nonoxkenuss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH LiEJeH, colepKaHus,
pe3ynbTaToB 00y4deHHsT W TpeOOBaHWH K YPOBHIO TOJTOTOBKH BBHITYCKHHUKOB, TOJOXEHHS 00
o0IIMX IEeNAX U MPUHIHNAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEHETO
obmero oopazoBanus B Poccuiickoit Denepannn, a TakKe MOJIOKEHUS O crierupuke OUOIOTHH,
e€ 3HAYCHWH B TMO3HAHWM >KMBON MPHPOJBI M OOECIEUYEHHH CYLIECTBOBAHUS UYEJIOBEYECKOTO
obmiectBa. CoOrlacHO Ha3BaHHBIM IOJIOKEHUSIM, ONpEETIeHbl OCHOBHBIE (DYHKIIMU MPOTPAMMBbI
1o OUoJIoTHHU U €€ CTPYKTYypa.

[Tporpamma no 6uosoruu Aa€T MpescTaBIeHUE O LEIX, 00 o0ueil cTpaTerun o0yueHus,
BOCIIUTAHWS ¥ Pa3BUTHS OOYYAIOIIMXCS CPEICTBAMH Y4eOHOro mpenmeTa «buomorus»,
orpejeisier 00sf3aTeIbHOE NPEIMETHOE COJEp)KAaHUE, €ro CTPYKTYpY, pacIpelesieHue 10
paszenaM M TeMaM, PEKOMEHAYeMYIO IMOCJeJI0BaTeIbHOCTh M3yUeHHs y4eOHOTro MaTepuala ¢
y4€TOM MEXIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JOTMKM 00pa30BaTENBHOrO IMpolecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYaOIINXCsl.

B mporpamMve 1o OHOJOTMHM TakKe YYMTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JUYHOCTHBIM, METaNpeIMETHBIM H TPEIMETHBIM pe3yibTataM oOydeHus B (GOpMUPOBAHUU
OCHOBHBIX BHJIOB YUEOHO-TIO3HABATEILHON JACATEIHHOCTH/yUeOHBIX NEHUCTBUI 00YUaIOIMUXCS 110
OCBOCHHIO COAECPXKAaHUS OMOJIOTMYECKOI0 00pa30BaHMs.

B mporpamme mo Oumonormm (10—11 kmaccel, 6a30BBI ypOBEHB) peaIM30BaH MPUHITUII
IIPEEMCTBEHHOCTH B H3y4YE€HUH OWoJIoTMH, Onaromaps YeMy B HEH NpOCMaTpUBAETCS
HAIPaBJICHHOCTh HAa pPa3BUTHE 3HAHUMU, CBS3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33DEHHSI, LEHHOCTHBIX OPHEHTAI[Ml JIMYHOCTH, OKOJOTHYECKOTO  MBIIUICHHS,
IpE/ICTaBICHUI O 370pOBOM 00paze XU3HH U OEpekKHBbIM OTHOIIEHUEM K OKpYXKarouei
npupoaHoil cpeae. Ilostomy Hapsay ¢ u3ydeHueMm oOIIEOMOJIOTHUYECKUX TEOpUM, a Takke
3HAHUH O CTPOEHHMHM KHUBBIX CHCTEM PAa3HOTO PaHTa U CYLUIHOCTH OCHOBHBIX MPOTEKAIONIMX B HUX
IPOIIECCOB B TIPOTpaMMe MO OHOJIOTHH YJEJIEHO BHHUMAaHHUE HCIOJIB30BAHUIO MOIYyYEHHBIX
3HAHUH B MMOBCEIHEBHON KM3HM JUISI PEILICHHS TPUKIIAIHBIX 33/1a4, B TOM YUCIIE: MPO(QUITaKTUKH
HACJICJICTBEHHBIX  3a00JIeBaHUN  YENOBEKa, MEIUKO-TEHETUYECKOTO KOHCYJIbTUPOBAHMS,
00OCHOBAaHHSI HKOJOTHYECKHU LEJIeCO00pa3HOro MOBEJCHUS B OKPY)KAIOLIeH NMPUPOIHOHN cpene,
aHaJlM3a BIMSHUSA XO3IHCTBEHHOH JEeATEIBbHOCTH 4YeJIOBEKa Ha COCTOSHHE IPHPOJIHBIX U
HCKYCCTBEHHBIX SKOCHCTEM. YCHJICHHE BHUMAaHHs K MPUKIAJHON HAINPaBIEHHOCTH Y4eOHOTO
npeamera «buosorus» MpoIUKTOBaHO HEOOXOIUMOCTBIO 00ECIeUYeHUs! YCIOBUN JUIsl peleHus
OJIHOM M3 aKTyaJbHBIX 33/1a4 IKOJIBHOTO OMOJIOrnYeckoro o0pa3oBaHus, KOTopas MpearnoiaraeT
dopmupoBaHue y 0Oy4yaromUXcsl CIIOCOOHOCTH aJalTUPOBATHCS K HM3MEHEHHUSM JUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUPA.

Bbuonoruss Ha ypoBHEe cpeaHero oOmiero oOpa3oBaHHS 3aHMMaeT BakHOoe mecto. OHa
obecrieunBaeT ¢GopMUpoBaHHE y OOydaroImUXCS MPEJICTABICHUM O HAy4YHOH KapTHHE MHpa,
pacmmpsieT 1 00001IaeT 3HaHUS O KUBOW MPHPOJIE, €€ OTINYNTEIFHBIX IPU3HAKAX — YPOBHEBOU
OpPraHM3allid W DHBOJIOLMHU, CO3AAET YCIOBHUS JUISA: TO3HAHUS 3aKOHOB >XHUBOW TPHUPOJBI,
dbopmupoBanus (YHKIIMOHAIHHOM T'PaMOTHOCTH, HaBBIKOB 370POBOTO M 0O€30macHOro oodpasa
KHU3HH, SKOJIOTUYECKOTO MBIIUICHHUS, ICHHOCTHOT'O OTHOUICHHUS K dKUBOW IPUPOJIE U YEIOBEKY.

bonbmioe 3HadeHwe OHOJOTHS HMEET TakXkKe Ui pEHIeHHs BOCIUTATENbHBIX U
pa3BUBAIOIIMX 3aJ]]a4 CPEJHETo 00mero oopa3oBaHus, conuain3anuy ooydaonmxcs. V3yueHue
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O6uoaorun oOecrieynBaeT yCIIOBUS JUIS (dhopmupoBaHUs MHTEJJIEKTYaJIbHBIX,
KOMMYHHUKAIMOHHBIX M MH()OPMALMOHHBIX HABBIKOB, 3CTETUYECKON KYJIbTYpbI, CIIOCOOCTBYET
MHTETpaluu OHOJOTMYECKUX 3HAHUU C MPEACTABICHUSIMU M3 JPYTUX YUYEOHBIX NPEJIMETOB, B
YacTHOCTH, (PU3UKH, XUMUU U Teorpaduu. HazBaHHBIE MMOJIOKEHUS O IPeAHA3HAYCHUN YUeOHOTO
npenmera «buonorus» coctaBUIM OCHOBY Ui ONpENEieHUs TMOAXOJ0B K OTOOpYy H
CTPYKTYpUPOBAaHUIO €TO COAEPKaHUs, IPEACTABIEHHOTO B IIPOrpaMMe 10 OMOJIOTHH.

Ot160p conepxanust yueOHoro npeamera «bruonorus» Ha 6a30BOM ypOBHE OCYILIECTBIEH C
NO3UIHUI KyJIbTYpPOCOOOPA3HOIO MOAXO0/a, B COOTBETCTBUU C KOTOPHIM OOYyYarolecs JOHKHBI
OCBOMUTDH 3HAHUS U YMEHHUS, 3HAUMMBbIE JUI (OPMHUPOBAHMS OOLIEH KyJIbTYypbl, ONpPEICIISIONe
aJIeKBaTHOE IIOBEJCHME YEJOBEKa B OKpYXKAIOLIEH NPUPOIHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHON KWU3HU U MPAKTUYECKOU nesrenbHocTH. Ocob0e MECTO B 3TOW CHUCTeME 3HAHUUI
3aHMMAIOT 3JEMEHTHl COJEp)KAaHMs, KOTOpble CIyXaT OCHOBOM i  (opmupoBaHus
IPE/ICTaBICHUI O COBPEMEHHOM €CTECTBEHHO-HayYHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTALUAX JUYHOCTH, CIOCOOCTBYIOLIMX I'YMaHU3alUU OMOJIOTHYECKOr0 00pa3oBaHusl.

CtpyKTypupoBaHHE COJEp)KaHUs yduyeOHOro Marepualia B IpOorpaMMe I0 OWOJIOTHH
OCYILECTBJICHO ¢ YYETOM MPHOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTIMYUTENIbHBIX OCOOEHHOCTSIX
J)KMBOM MPUPOIBI, O €€ YPOBHEBOW OpraHu3allMd W 3BOJIONMH. B COOTBETCTBMHU C 3THUM B
CTPYKType y4yeOHOro mpeamera «buonorus» BbIIEICHBI CIEIYIOUIME COAEP KATebHbIC JTUHHUM:
«buonorus kak Hayka. MeToabl Hay4HOro Mmo3HaHus», «KieTka kak OHOJOruYecKas CUCTEMAY,
«Opranusm kak Ouonorudeckasi cucremMa», «CrucreMa 1 MHOrooopasue OpraHuyecKkoro Mupay,
«OBOJIIOLIMSI JKUBOHM MIPUPOJIBI», « IKOCUCTEMBI U IPUCYLIHE UM 3aKOHOMEPHOCTH.

Ilenp u3ydenust yuebHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJAJCHHE
0o0yyaromuMHUCs 3HAHUAMH O CTPYKTYpHO-(QYHKIMOHAJIbHOM OpraHU3allMd J>KHUBBIX CHCTEM
pPa3HOTo paHra u MpuoOpeTeHrne YMEHHUI UCTIOIb30BaTh 3TU 3HAHUS JJIsl TPAMOTHBIX JAEHCTBUN B
OTHOIICHUN OOBEKTOB KUBOW MPUPOJIBI M PEIICHUS PA3THMYHBIX KUZHEHHBIX TPOOIEM.

Joctuxxenue 1enmu u3ydeHus ydeOHoro mnpenmerta «buomorus» Ha 06a30BOM ypoBHE
oOecreynBaeTcs pelIeHUEM CIIEIYIOMNX 3a/1a4:

OCBOCHHE OOYYaIOIIMMUCS CHUCTEMbl 3HAHMH O OHOJNOTUYECKHX TEOPHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, MPaBWIIAX, CIYXKaIlUX OCHOBOH Ui (OPMHPOBAHUS
IIPE/ICTaBICHUII O €CTECTBEHHO-HAyYHOW KapTHMHE MHpa, O METOJaX HAay4YyHOro IO3HAaHHUA,
CTPOCHUH, MHOTOOOpa3sMM U OCOOEHHOCTSAX MHUBBIX CHCTEM pPAa3HOIO YPOBHS OpraHU3alLUU,
BBIJAIOIIMXCS OTKPBITHSAX U COBPEMEHHBIX MCCIICI0OBAHUAX B OMOJIOTHH;

dbopmupoBanue y oOy4aroUMXCA MO3HABATENbHBIX, WHTEIUICKTYyalbHBIX U TBOPUYECKHUX
CHOCOOHOCTEH B MPOIIECCe aHATU3a JTAHHBIX O MYTSIX pa3BUTHS B OMOJOTHMU HAYYHBIX B3TJISJIOB,
UJEH U MOAXO0I0B K U3yUEHUIO KUBBIX CUCTEM Pa3HOI'O YPOBHS OpraHU3allNY;

CTaHOBJIEHHWE Yy oOOydaromuxcsi oOmeld KyJabTypbl, (YHKIHOHAJIbHOH TIPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHSATH U OLIEHHWBATh SIBICHUS OKPY’KAIOIIEro MUpPA >KUBOW MPHUPOJBI Ha
OCHOBAaHUHU 3HaHUM U OIbITA, TOJYUYEHHBIX IPU U3yUYEHUU OHOJIOTHH;

dbopMupoBanre y OOy4YalOUMXCS YMEHUN WILTIOCTPUPOBATH 3HAUEHUE OMOJOTHYECKHUX
3HaHUM B MPAKTHYECKOM JEITEIIbHOCTH 4YEJIOBEKA, Pa3BUTHM COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI ¥ arpoOOMOTEXHOJIOT A

BOCIIUTaHHE YOXKIEHHOCTH B BO3MOXXHOCTH ITO3HAHUSI UYEJIOBEKOM KUBOM MPHUPOJBI,
HE00X0MMOCTH OEpEKHOr0 OTHOUICHMSI K HEeW, COOIO/IEHUSI STUUECKUX HOPM TP MPOBEICHUN
OMOJIOTHYECKUX HCCIIEI0OBAHUM;

OCO3HAaHME IIEHHOCTH OWOJIOTMYECKMX 3HAHHWI AJIs MOBBILICHHUS YPOBHSI 3KOJOTMYECKOM
KYJIbTYPBI, U1 (HOPMUPOBAHHS HAYYHOTO MUPOBO33PEHUS;
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NpUMEHEHHE NPUOOPETEHHBIX 3HAHUNW U YMEHHMH B MOBCEJHEBHOW KMU3HM I OLIEHKU
MOCIICJICTBUI CBOCH JAESITETLHOCTH 1O OTHOIICHHIO K OKpYXKAalolled cpeae, COOCTBEHHOMY
3I0pPOBbIO, 00OCHOBAHHUE U COOJIIOIEHHE Mep PO UIAKTHKH 3a00I€BaHUHA.

B cucteme cpeanero o6mero oopazoBanus «buonorusy, nzyyaemasi Ha 6a30BOM ypOBHE,
SIBJISIETCS OO0SI3aTEIbHBIM YYEOHBIM TPEAMETOM, BXOASIIMM B COCTaB TPEAMETHOW 00JacTh
«ECTGCTBCHHO-Hay‘-IHI)Ie npeaAMCTbD).

g uzydenust 6uonoruu Ha 0a30BOM ypOBHE CpeIHEro oOIiero oopa3oBaHUs OTBOIUTCS
68 yacos: B 10 kmacce — 34 yaca (1 gac B Henenmo), B 11 kinacce — 34 gaca (1 gac B Henenio).



COJEPXAHUE OBYYEHMUAA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBs3b OMOIIOTHM C OOIIECTBEHHBIMHU, TEXHHMUYECKUMU U JIPYTUMU
€CTeCTBCHHBIMH HayKamH, (uocoduei, 3TUKOH, ASCTETUKOW W TpaBoMm. Pons Ouonoruu B
(GbopMHPOBaHUN COBPEMEHHOW HAayYHOH KapTHHBI MUpa. CucTeMa OMOJIOTHYECKUX HAyK.

MeTozapl mo3HaHUSI KUBOM MpUPOAbI (HAOII0IeHHE, SKCIIEPUMEHT, ONUCaHNe, U3MEPEHHE,
Kiaccuukanys, MOAETUPOBaHNE, CTATHCTUYECKast 00paboTKa JaHHBIX ).

JdeMoHcTpanuu:

IToptpets: Y. apsun, I'. Mennens, H. K. Konsnos, /[x. Yorcon n @. Kpuk.

Tabauis! U cxembl: «MeTobl MO3HAHUS )KHUBOU MTPUPOIBI».

JlaGopaTopHble U MpaKTUYeCcKHe padoThI:

[Ipaktuueckas pabdora Ne 1. «Mcmonb3oBaHuE pa3TUYHBIX METOJOB TPU H3YUCHHH
OMOJIOTrNYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLHA.

Kusble cuctembl (OMOCHMCTEMBI) KaK MHpeaMeT u3ydeHus Ouonoruu. OTaudMe >KHUBBIX
CHUCTEM OT HEOPTAaHUUYECKOM TPUPOIBI.

CpoiictBa OumocucTeM U UX pa3HooOpa3ue. YPOBHU OpraHuzaluud OuocHucTeM:
MOJIEKYJISIPHBIM, KJICTOYHBIN,  TKAHEBBIH, OpraHU3MEHHBIH, MOMYJISIIIUOHHO-BUOBO,
9KOCHCTEMHBIN (OMOreOLeHOTUYECKHIT), OnochepHBbIi.

JdeMoHCcTpanuu:

Tabmumsl U cxembl: «OCHOBHBIE TPHU3HAKU XKU3HW», «YPOBHU OpraHU3aLUU >KUBOU
IPUPOIBD).

O6opynoBanue: Moieas Mosaekysl JJHK.

Tema 3. XuMHYeCKHH COCTAB H CTPOCHHUE KJICTKH.

XUMUYECKUI COCTaB  KJIETKW. XUMUYECKUE BJIEMEHTBHI: MaKpO3JIEMEHTBHI,
MHUKpO3JIEMEHTHI. Bosla 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMM BOABI M MHUHEPAJbHBIX BelIeCTB B kieTke. [lognep)kaHne OCMOTHYECKOTO
OasaHca.

benku. CoctaB u cTpoeHue 0enKkoB. AMUHOKHUCIIOTH — MOHOMEDBI OenkoB. HezameHumbIe
U 3aMEHUMbIC AMHHOKHCIOTBL. AMHWHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEITKOBOW
MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAs M UYETBEPTUYHAS CTPYKTypa). XUMHUYECKHE
cBoMcTBa 0eKOB. bronornueckue PyHKIUU OEIKOB.

®epMeHTHl — Ouosornyeckue Kartanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIA IIEHTD,
cyoctpatnas crnenuduyHoctb. Kodepmentel. Burammupl. Otanuus  (GEepMEHTOB  OT
HEOpPraHWYECKUX KaTalu3aToOpOB.

VYrneBojabl: MOHOCaxapu/Ibl (TJII0K03a, pubo3a U Ae30Kkcuprudo3a), Tucaxapusl (caxaposa,
JaKTo3a) M IoJIMcaxapuabl (Kpaxmaj, TJMKOIeH, Le/uIono3a). buonornueckne QyHKIMu
YIJIEBOJIOB.

Jlununaer:  tpurmuuepunpl, Qochonunuapl, crepouabl. [ 'napoduIbHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckue ¢pyHkiym aunuaoB. CpaBHEHHE YTIIEBOAOB, OCIKOB M JUIMHIOB Kak
VMCTOYHHMKOB YHEPTUH.

Hyxnennossie kucnorsl: JIHK u PHK. Hykieotuasl — MOHOMEpBI HYKJIIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynknuu JIHK. Crtpoenue m dynkmum PHK. Buper PHK. AT®: crpoenune u
GyHKIHIH.



[{utomorus — Hayka o kieTke. KieToyHas Teopusi — nmpuMep B3aUMOJACHCTBHS UAECH U
(akTOB B HAYYHOM MO3HAHUHU. METO/1bl U3YUYEHUS KICTKH.

Knetka kak nenoctHas >xuBasi cuctema. OOIye Npu3Hakyu KJIETOK: 3aMKHYTasl HapysKHas
memOpana, mosiekyisl JJHK kak reHeTndeckuii anmapar, CuCTeMa CHHTE3a OeJKa.

Tumbl KJIETOK: SyKapuoTH4eckas U mpokapuorudeckas. OCOOEHHOCTH CTPOEHUS
pokapuoTHueckoi kietku. Kierounas crenka Oaktepuil. CTpoeHHE 3yKapHOTHYECKON KIIETKH.
OCHOBHbBIE OTJIMYHSI PACTUTENIbHOM, )KMBOTHOM U T'PUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJI€TOYHAs CTEHKA, INIMKOKAJIHUKC, UX (QYHKIUU.
[Ina3matnueckass MemOpaHa, €€ cBoicTBa W ¢yHKuumu. LuTorumasma u e€ OpraHoOMIBL
OnnomemOpannbie opranouabl kietku: DIIC, anmapat ['oabmku, mru3ocomsl. [lomyaBToHOMHBIE
OpraHOMJIbl KJIETKU: MHUTOXOHJAPHUH, IIacTUIbl. lIponcxoxkaeHHe MUTOXOHIAPUHM U IIIACTH.
Buner nnactun. HememOpaHHbIe OpraHOUIBI KJIETKU: pUOOCOMBI, KIIETOYHBINA [IEHTP, HEHTPUOIIH,
PECHUYKH, KIYTUKH. DYHKIIMM OPraHOUI0B KJIETKH. BrintoueHus.

SAnpo — peryasTopHblii neHTp kineTku. CTpoeHue sapa: sjaepHas 000J04yKa, Kapuorasma,
XPOMAaTHH, SPBIIKO. XPOMOCOMBI.

TpaHcHOpT BEIIECTB B KIIETKE.

JdeMoHCcTpanuu:

[loptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. Ilneitnen, P. Bupxos, Ixx. Yorcon, .
Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Huarpammbel:  «PacnpeneneHne XHUMHUYECKMX JJIEMEHTOB B  HEXHBOW IPUPOACY,
«Pacnpenenenne XMMMUECKHUX 3JIEMEHTOB B JKUBOM IIPUPOJIEN.

Tabmaunsl u cxemsl: «llepuoguueckas Tabauna XMMHUYECKUX 3JI€MEHTOB», «CTpoeHHe
MOJIEKYJIbl BOABD, «bruocuntes 6enkay», «CtpoeHne Monekysbl oenka», «CtpoeHue pepMeHTa,
«HyxnennoBbie kuciotsl. JJHK», «Ctpoenue monekynasl ATDy», «CTpoeHUEe 3yKapuoOTHYECKON
KJIETKW», «CTpOE€HHE >KUBOTHOM KiIeTKM», «CTpoeHue pacTUTENbHON KieTkn», «CTpoeHue
MPOKAPUOTHYECKON KIETKN», «CTpOoeHHUE SApa KIETKH», « Y TIEBOAB, «JIMIuIbn.

OO0opynoBaHHEe: CBETOBOM MHKPOCKOI, OOOpYJOBaHWE /I TPOBEACHHS HAOIIOICHUM,
U3MEpEeHUH, KCIEPUMEHTOB, MUKPOIpPENapaThl PACTUTENbHBIX, KUBOTHBIX U OaKTepUaTbHBIX
KJIETOK.

JlabopaTopHble 1 npakTH4YecKHe padoThI:

JlabopaTopHast pabora Ne 1. «M3yueHue KaTaqTUTUYECKON aKTUBHOCTH (epMEHTOB (Ha
puMepe aMuiia3bl WU KaTajlasbl)».

JlaGopaTopHast pabota Ne 2. «M3ydyeHue CTpOCHHS KIETOK PACTCHHH, >KUBOTHBIX H
OakTepuil o MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMHCAHUE.

Tema 4. 7Ku3HeaesiTeJIbHOCTD KJIETKH.

OOmMeH BemiecTB, WM MeTaboIM3M. AcCUMWIAIMS  (MJIACTUYECKUH OOMeH) |
JTUCCUMWIIINA (3HEpreTHUecKuii 0OMeH) — JiBe CTOPOHBI €MHOTO IMpolecca MeTabonusma. Poib
3aKOHOB COXPAaHEHHUS BEILECTB U SHEPTUU B IOHUMaHUU MeTa0oIu3Ma.

Tumel oOMeHa BeriecTB: aBTOTpo(HBIN U rereporpodHsblii. Ponb pepmenToB B 0OMeHe
BEILECTB U IPEBPAIICHUHN SHEPTUHU B KIIETKE.

®otocunTe3. CBetoBass W TeMHOBas ¢as3bl (orocwHTe3a. Peakmmum (doTtocuHTe3A.
O¢ddextuBHocTh hoTocuHTe3a. 3HaUeHHEe (HOTOCUHTE3A 7S )KU3HHU HA 3emiie. BiusHue ycnoBuii
cpenbl Ha (POTOCUHTE3 U CIOCOObI MOBBIILIEHUS €r0 TPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XeMOCHHTE3Upylonme OakTepuu. 3Haue€HHE XEMOCHHTe3a Ui JKU3HU Ha
3emue.



OHepreTuueckuidi oOMEH B  KieTke. PacuieruieHue  BeUIECTB, BBIACIEHHE U
AKKyMYJIUPOBaHHE SHEPrUU B KIJIETKE. DTaIlbl SHEpreTHueckoro oomena. I mukonus. bpoxenue u
ero Buapl. KuciaopomgHoe OKHCIEHME, WM  KJIETOYHOE JblxaHue. OKHUCIUTENbHOE
dochopumipoBanue. IPPEKTUBHOCTD IHEPTrETHIESCKOT0 0OMEHa.

Peaknium matpuuHoro cuHTte3a. ['eHetmueckas wHpopmamus u JIHK. Peanmmszanus
FEHETHYECKONM MHpOpMaluu B KIeTKe. ['eHeTHueckuil KoJ U ero cBoicTBa. TpaHCKpUNIUS —
matpuunblii cuHte3 PHK. Tpancnsauus — 6uocunres 6enka. Dtamnsl Tpanciasiuud. Koguposanue
aMUHOKHUCIOT. Posib pubocom B OnocuHTe3e Oenka.

Hexnetounsie ¢opMmbl xu3HM — BUpyChl. HMcrtopust oTkpbiTus BupycoB (. .
NBanoBckuii). OCOOEHHOCTH CTPOCHUSI M JKU3HEHHOTO IUKJIa BUPYCOB. bakrepnodaru. bonesnun
pacTeHuH, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIC BUpycaMH. Bupyc nMMyHoOAepHUIIMTa YeTloBEeKa

(BUY) - Boszoyautens CIIM/la. OOpaTtHas TpaHCKpHUIIIIUS, peBepTa3a MW HMHTETpasa.
[MpodunakTrka pactipocTpaHEHUS BUPYCHBIX 3a00ICBaHUH.
JeMoHCcTpanMu:

IToptpetsr: H. K. Konbsnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumet u  cxembl: «Tumbl  nmutaHus», «Mertabomu3m»,  «MUTOXOHIPH,
«JHepreTU4YecKuii oomMeH», «Xioportacty, «Potocuntes», «Ctpoerue JHK», «Ctpoenune u
¢yHkuonupoBanue  reHa», «CuHte3 Oenkay, «l'eHermueckuit  Kom», «Bupyce»,
«baktepuodarn», «Ctpoenue wu ku3HeHHblid 1ukn Bupyca CIIWMla, O6axtepuodaray,
«Perukarnus JTHK».

Ob6opynoBanue: moaenu-anmiukammn «Yasoenne JIHK u Tpanckpummusy», «buocunres
6enka», «CTpoeHHe KIETKW», MoJienb cTpyKTypbl JJHK.

Tema S. PasMHOXKeHHEe M HHAMBHYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1uKII, WM JKU3HEHHBIM UK KiIeTku. MHTepdaza m mumtos. Ilporeccsl,
npoTekaromue B uHTepdasze. Pemnmukanus — peakiust matpuunoro cunresa /IHK. Crtpoenwue
XpOMOCOM. XPOMOCOMHBIH HA0Op — KapwOTUIl. JIMTUIOWTHBIA W TaIlJIOMIHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. Llutonornueckre OCHOBBI Pa3MHOXKEHUS U MHAMBHUYyaJIbHOTO Pa3BUTHS
OpraHU3MOB.

lenenne knetkn — muto3. Craguu murosa. [Ipouecchl, MpouCXOASIIME Ha pPA3HBIX
CTaJuAX MUTO3a. brosornueckuii CMbpICsI MUTO3A.

[TporpamMmmupyemas rudesnp KJIETKH — alonTo3.

@opMbl  pa3MHOXKEHHS OpraHu3MoB: Oecmojioe W 1TojoBoe. Buasl Gecrnonoro
pPa3MHOXKEHHUSI: JIeJIeHHe HAaJlBOE, MOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHUE,
BEr€TaTUBHOE Pa3MHOKEHHE. VICKYCCTBEHHOE KJIOHMPOBAHME OPraHU3MOB, €T0 3HAYEHHUE IS
CEJIEKIUH.

[TonoBoe pa3MHOMXKEHUE, €ro OTINYUS OT OECTIOIOrO.

Meiio3. Craguu meitoza. Ilpoueccel, nmpoucxonsmme Ha cTaausx meiosza. [loBenenue
XpomocoMm B Meiio3e. Kpoccunrosep. brosiorndueckuii CMbIC U 3HAYEHHE MeH03a.

["ameTorene3 — mpouecc 00pa30BaHMs MOJOBBIX KJIETOK Y )KMBOTHBIX. I1010BBIE JKene3bl:
CEMEHHUKU U sMuHuKU. OOpa3oBaHuE M pa3BUTHE TOJOBBIX KJIETOK — TaMeT (CIepMaTo30u/,
AWLIEKIEeTKa) — craepMartoreHe3 U oBoreHe3. (OcCOOEHHOCTH CTPOEHUS SULEKIETOK U
criepMaro3onaoB. OmnonorBopenue. [lapreHorenes.

NunuBunyanbHoe pa3BuTHE (OHTOTeHE3). DMOpPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Otansl 3MOPUOHAJIBHOTO PA3BUTUS y IMO3BOHOYHBIX J>KMBOTHBIX: JIpOOJICHHE, TracTpyJsIsAius,
opra”oreHne3. IlocramOproHanbHOE pa3BuTHe. TUIBI TOCTAIMOPHOHANIBHOIO PA3BUTHUS: MPSAMOE,



HemnpsiMoe (JIMYMHOYHOE). BiusiHue cpeabl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE
BBI3bIBATh BPOXKJAEHHBIE YPOACTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIUU
pa3BUTHS.

JdeMoHcTpanuu:

Tabausl 1 cxeMbl: «DopMbl pa3MHOXKEHHUSI OPraHU3MOB», «JIBOHOE OIIOJOTBOPEHUE Y
LIBETKOBBIX pacTeHuil», «BereratuBHOE pa3MHOXKEHME pacTeHui», «/leneHne kieTkn
Oakrtepuit», «CTpoeHue MOJOBBIX KIETOK», «CTpoeHHe XpoMocoMmbl», «KIileTOuHBIM LUK,
«Pemmukanus THK», «Murosz», «Meiio3y, «IIpamoe u Henpsimoe pa3Butue», «l'amertorenes y
MJICKOIMTAIOIIUX U YEJIOBEKa», « OCHOBHBIE CTAIUN OHTOTCHE3a».

O6opyioBaHue: MHUKPOCKOI, MHUKpompemnapaThl «CrepMaTo30HIbl MIIEKONUTAIOIIETOY,
«Snnexnerka Mmuexonuraromero», «KapuokuHes B KJIETKax KOpEIIKa JIyKa», MarHUTHas
MoJenb-anmmkanus «Jlenenne xkinetkny, moaens JJTHK, moaens metada3Hoit XxpoMOCOMBI.

JlabopaTopHble N MpaKTHYEeCKHE PadoThbI:

JlaGopaTtopHast pabota Ne 3. «HabmroneHne Muto3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKpPOIIpETIapaTax».

JlaGopatopHast pabora Ne 4. «M3ydeHwe CTpOEHHsI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HacsieicTBEHHOCTh U H3MEHYMBOCTH OPraHU3MOB.

[Ipenver w 3amaun reHeTUkW. VcTopus pa3BUTHS TEHETUKU. PoJib LHUTOIOTMM U
SMOPHOJIOTHHU B CTAHOBJICHUM N€HETUKU. BKiag poccuiickux 1 3apyOeKHbIX YUEHBIX B pa3BUTHE
FeHETHUKU. MeTonbl TeHETUKH (TUOPUIOJIOTHYECKUN, ITUTOIC€HETUYECKHI, MOJIEKYJISpHO-
reHeTndyeckuii). OCHOBHbIE I'€HETHUECKUE MOHATHUS. | eHeTnUyeckas CUMBOJIMKA, UCTIOIb3yeMasi B
CXeMax CKpELIMBAHUM.

3aKOHOMEpPHOCTU  HACJIEJJOBaHUs  IPU3HAKOB, YycTaHoBiIeHHble [. Menaenem.
MonorubpuaHoe cKkpenBanue. 3aKoH enHo00pasusi THOPUIOB TTEpBOTO MokoieHus. [IpaBuio
JOMUHUPOBAaHMS. 3aKOH paclleleHusl Mpu3HakoB. ['unore3a wuctoThl rameT. IlomHoe wu
HEIOJIHOE IOMUHHPOBAHUE.

JurubpugHoe  ckpeuBaHUE. 3aKOH HE3aBUCHMOIO  HACIEJOBAaHUS  MPU3HAKOB.
[{uTorenernueckre OCHOBBI JUTMOPHUIHOTO CKpEIIMBaHUS. AHAIM3MPYIOLIEe CKpPELIMBaHUE.
Hcnonb30BaHNE aHATM3UPYIOIIET0 CKPELMBaHUS sl OIPEIeICHHs TEHOTUIIA 0CO0u.

CueruieHHOe HacnenoBaHue mnpusHakoB. Pabora T. Moprana mno cLEIUIEHHOMY
HaCJIeIOBaHUIO TeHOB. HapyleHue cluermieHus TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHasl TEOpHUsl HACJIEACTBEHHOCTH. | eHeTHUecKe KapThl.

I'enetnka nosia. XpOMOCOMHOE ONpEAEIEHUE T10Ja. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
['omorametHble M rereporaMeTHble opraHu3Mbl. HacienoBaHue NpHU3HAKOB, CLEIUIEHHBIX C
IOJIOM.

W3meHynBOCTb. BBl H3MEHUNBOCTH: HEHACIIEICTBEHHAs U HACJIEACTBEHHasA. Poib cpenbl
B HEHACIEJICTBEHHOM W3MEHYMBOCTU. XapaKTepUCTUKA MOIAM(PHUKAIMOHHONW H3MEHUYMBOCTH.
Bapuaunonnslii psan u BapuanronHas kpuBasi. Hopma peakuvu npusHaka. KoauuecTBeHHbIE U
KauyeCTBEHHBIC MIPU3HAKH U X HOpMa peakiuu. CBoiicTBa MOAU(DHUKAIIOHHOW N3MEHYHBOCTH.

HacnenctBenHas, Win reHOTUIIMYECKas, U3MEHUMBOCTh. KOMOMHATHBHAS M3MEHUHBOCTb.
Meiio3 u moNOBOM mponecc — OCHOBa KOMOWHATMBHOW M3MEHYMBOCTH. MyTalllOHHas
u3MeHunBocTh. Krnaccupukanuss MyTanuii: TeHHBbIE, XPOMOCOMHBIE, TeHOMHbIE. YacTtoTa U
OpUYrHBl MyTanui. MyTtareHusle (GakTopbl. 3aKOH TOMOJIOTMYECKHX PSAJOB B HACJIEJICTBEHHOMN
m3meHurnBocTy H. . BaBunosa.



BresinepHast HacIeACTBEHHOCTh U M3MEHUYHBOCTb.

I'enetuka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbI T€HETHKHU YEJIOBEKAa:
TrE€HEAJIOTUYECKHI, OJM3HENOBbIN, I[MTOITCHETUYCCKUA, OMOXHMHUUYECKHH, MOJEKYJISIPHO-
reHetnyeckuii. COBpEMEHHOE OIpeJeICHHe TEeHOTUIIAa: TOJIHOT€HOMHOE CEKBEHHUPOBAHMUE,
TEeHOTUIIMpPOBaHKUE, B TOM uyucie ¢ momoiusio [I[P-ananuza. HacnenctBennbsle 3a0oneBaHus
YelioBeKa: TeHHbIe OoJie3HW, OOJE3HM C HACIEACTBEHHOH MPEapaciojioKCHHOCTHIO,
xpoMocoMHbie Oone3nn. ComaTuueckue W TeHepaTuBHbIE MyTaluu. CTBOJIOBBIE KIIETKU.
[Ipunnume! 3m10poBoro o0pasa >KU3HU, TUATHOCTHKU, TPOPUIAKTUKN U JICUCHUS TeHETUUECKUX
Oone3Hell. MeauKO-TeHeTHYeCKOe KOHCYIbTHPOBaHUE. 3HAUEHUE MEIUIIMHCKOM TEHETUKH B
MPEeIOTBPALICHUH U JICUEeHUH TeHETUYECKUX 3a00JIeBaHUI YeloBeKa.

JleMoHCcTpauMu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukor, H. B. Tumodeen-
Pecorckuii, H. 1. BaBumos.

Tabauipl 1 cxeMbl: «K MOHOTHOPHIHOE CKpEIIMBAHHE U €r0 IMTOTeHETHYECKasi OCHOBAY,
«3aKOH pACHICIJICHUS M €ro ILUTOTCHETUYeCKass OCHOBa», «3aKOH YHUCTOTHI TaMeT»,
«lurubpunnoe ckpemmBanue», «lluromornyeckre OCHOBBI AUTUOPUTHOTO CKPEIIMBAHUSY,
«Meiio3», «B3zanmoaeicTBre aebHbIX TE€HOBY, «I €HEeTHUYECKHE KapThl PACTEHHH, )KUBOTHBIX
U 4delioBeka», «['eHeTnka mojay», «3aKOHOMEPHOCTH HAcCleIOBaHUS, CIEIJICHHOTO C IOJIOMY,
«Kapuotunbel uyenoBeka U KUBOTHBIX», «Bumpl wusmenunBoctu», «MoaudukamoHHas
U3MEHYNBOCThY», «HaciiemoBanue pesyc-pakropa», «'eHeTnka rpymnm KpoBu», «MyTanHoHHAs
M3MEHYHUBOCTH.

O6opynoBanne: Mojaenu-anIuMKanun «MoHOrHOpuaAHOE CcKpenmBaHue», «HemomHoe
JOMUHUpOBaHHE», «JlurubpuaHoe ckpemmBanue», «llepekpéct XpoMocoM», MHUKPOCKOI H
MUKpornpemnapat «J[pozodumnay (Hopma, MyTaruu (GOpMBI KPBUIBEB U OKPACKH Teja), repoapuii
«I"0pOoX OCEBHOI.

JlaGopaTopHblie 1 MpaKkTUYecKHe padoThbI:

JlabopatopHas pabota Ne 5. «M3ydeHne pe3yabTaTOB MOHOTHOPHIHOTO M TUTHOPHIHOTO
CKpelMBaHus y Apo30( bl HA TOTOBBIX MUKpPOIIpenapaTaxy.

JlabopaTtopHast padota Ne 6. «3ydyenune mMonudukamoHHOW N3MEHYMBOCTH, TTIOCTPOCHUE
BapUALIMOHHOIO PsAJia U BAPUAITMOHHON KPUBOW.

JlaGopaTopnast pabora Ne 7. «AHamu3 wMyTanuid y Apo30dHIbI HAa TOTOBBIX
MUKpOIIpernapaTax.

[Tpaxtrueckas padora Ne 2. «CocTaBlieHHE U aHAJIU3 POJOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U Ipoliecc. 3apoxJIeHUE CeNeKINU U JoMecTukanusa. Yuenue H. 1.
BaBunoBa o 1eHTpax TPOUCXOKIACHUS U MHOTO0Opas3usi KyJbTYpHBIX pacTteHuil. LleHTps
MPOUCXOKJIEHUS JOMAITHUX KMBOTHBIX. COpT, MOpPO/A, IITAMM.

CoBpeMeHHBIC METOJIbI CEJEeKIIMH. MacCOBBIM M WHAMBHAYAJbHBI OTOOPHI B CEJEKIIUU
pacteHuil u KUBOTHBIX. OlIEHKa 3KCTepbepa. bIM3KOpOACTBEHHOE CKpEIMBAaHUE — WHOPHIUHT.
Uucrtass nuHus. CkpemBaHME YHCTHIX JWHWK. ['ereposuc, wiaM rUOpUAHAs Cuia.
HeponctBenHoe ckpemmBanue — aytOpuauur. OtrmanéHHas ruOpuausanus U e€ yCIexHu.
HckyccTBEeHHBI MyTareHe3 M TMOJy4YeHUE MOJUIUIONAOB. JIOCTHIKEHHS CEeNeKIMU PACTeHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonorus Kak OTpaciab MPOU3BOACTBA. ['€HHas WHXKEHEpUs. OTambl CO3JAAHUS
pekomOunantHoi JIHK u Ttpancrennsix opranusmoB. Kiertounas wumxenepus. Knetounsie
KyJbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHUE pacTeHuid. KiioHupoBaHue BBICOKOTIPOIYKTUBHBIX
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CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB. OKOJOTMYEeCKHe M dThudeckue npodimempl. MO —
TEeHETHYECKH MOAUDUIIMPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

IToprpetsi: H. M. BaBuiios, U. B. Muuypum, I'. /I. Kapneuenko, M. @. 1BaHOB.

Tabnumsl 1 cxembl: KapTa «LIeHTpBl MPOMCXOXKAEHHUS U MHOTO00pasusi KyJIbTYpPHBIX
pactennity, «[lopoasl moMantHUX XUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHul», «OtnanéHHas
rubpuamzanusy, «Paborer akagemmka M. @. HBanoBay, «llomummonaus», «OOBEKTHI
onorexnosnorun», «Knetounsie KyJabTyphl M KIOHHUpOBaHUE», «KOHCTpyHpOBaHHE M TEPEHOC
TE€HOB, XPOMOCOM.

O6opynoBaHue: MyJSKH IJIOJI0OB U KOPHEIUIOJAOB AMKUX (OPM M KYJIBTYPHBIX COPTOB
pacteHuit, repbapuii «CenbcKOX039HCTBEHHBIC PACTCHUS.

JlaGopaTopHblie 1 MpaKTHYeCKHe PadoThI:

Oxckypeus «OCHOBHBIE METOJBI M JTOCTHDKCHHS CEJIEKIIMM PACTeHH M JKUBOTHBIX (HA
CEJICKI[MOHHYIO CTaHIIMIO, TUIEMEHHYIO (epMy, COPTOMUCHBITATENBHBIM yYacTOK, B TETIMYHOE
X035UCTBO, JTA0OPATOPHIO arPOYHUBEPCUTETA WU HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBo/IIONMOHHAS OHOJIOTHS.

[IpennocslIKM BO3HMKHOBEHHS ABOJIIOLMOHHONW TEOPHM. OBOJIOLMOHHAs TEOpUS U €€
MecTO B 6uosnoruu. BivsHue 3BOIOLIMOHHON TeOprr Ha pa3BUTUE OMOJIOTHH U JPYTHX HAYK.

CBugzerenbctBa sBomouuu. llaneoHTonormdeckue: MOCIEAOBATENBHOCTh IOSBICHUS
BUJIOB B IAJIEOHTOJIOTUYECKOMN JIETONNCH, NepexoHble (opMbl. buoreorpadguueckue: cxoacTBo
U paznuuue GayH 1 HIop MaTepPUKOB U OCTPOBOB.

OMOpHOJIOrMYecKHe: CXOJCTBA M pa3inyusi SMOPHOHOB Pa3HBIX BHUIOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKUE: TOMOJIOTMYHbIE, aHAJIOTMYHbIE, pPYAUMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJEKyJIApHO-OMOXUMHUYECKHUE: CXOACTBO MEXAaHM3MOB HACJEACTBEHHOCTH MU
OCHOBHBIX METa00IMYECKUX MyTeH y BCEX OPraHU3MOB.

OpomormonHass Tteopuss Y. JlapeuHa. llpeanocbulkn BO3HMKHOBEHHUS JapBHHHU3MA.
JBiokyime cwibl 3BOJIOUMU  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpHU
OTPaHUYCHHOCTH PECYPCOB, HEOIpeNeNéHHas W3MEHUMBOCTh, OOphOa 3a CyIIEeCTBOBAaHUE,
€CTEeCTBEHHBINH 0TOOD).

Cunretnueckas teopus 3Bomonuu (CTO) u e€ ocHOBHBIE MOJIOKEHUS.

Muxkpoasosronus. [lomynsanus kak eAMHULA BUAA U DBOJIIOLUH.

JBmkyume cuibl (pakTopbl) SBOJIIOLMHM BUJOB B MpHpojae. MyTallMOHHBIN Ipouecc u
KOMOWHATUBHAs W3MEHUYMBOCTh. [lomysisiMoHHBIE BOJMHBI M Jpeld reHoB. M3omsnus u
MUTpaLysl.

EctectBennslii oTOOp — Hampapistonmid ¢aktop 3Bomonud. POpMbl €CTECTBEHHOTO
oTOopa.

[Iprcnoco6seHHOCTh OPraHU3MOB KaK pe3ysbTaT 3Bosonuu. [Iprumepsl npucnocodaeHui
y OpraHu3MoB. ApoMop(03bl U HANOAAANITALIUH.

Bun u BumooOpasoBanue. Kputepunu Buga. OcHoBHble (OpMBI BHI000pa30BaHUS:
reorpauieckoe, IKOJIOTHIYECKOE.

Makpospomonusa. Dopmbl 3BOMIOLMU: (UIETHYECKAs, JUBEPreHTHas, KOHBEPIeHTHas,
napasuienbHas. HeobpatumocTs 3BoIOLNN.

[lpoucxoxkaenue  OT  HECHEIHMAIM3UPOBAHHBIX  IPEJIKOB. ITporpeccupyrommas
crenuanu3anus. AganTuBHAs paguaysl.
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JdeMoHCTpanuu:

[optpetsr: K. Jlunnei, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'ekkens, @. Mromep, A. H. Ceepuos.

Tabmuubsl u  cxeMbl: «Pa3BuTHe oOpraHuueckoro Mupa Ha 3emie», «3apOoAablln
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukc», «DopMel OOprOBI 3a CyIIECTBOBAHHEY,
«EctectBeHHBIN  0TOOP», «MHOTOOOpa3ue COpPTOB pacTeHWi», «MHOrooOpasue TMOposT
JKUBOTHBIX», «Tonmynsiuumy, «MyTtauuoHHas U3MEHYUBOCTBY, «Apomopdo3bD»,
«mmoanantanun», «OO0mas nereHepanus», «JBwkymme cuibl 3BoIOIUNY», «Kapra-cxema
mapuipyta mytemectBus Y. Jlapuna», «bopbba 3a cymiectBoBaHue», «lIpucmocobIeHHOCTh
opraHu3MoBy, «I eorpaduyeckoe BUA000pa30BaHUEY, « DKOJIOTHISCKOE BHI000pA30BAHHEY.

O06opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3TUYHBIMU TUIIAMU OKPACKH, HA0OP MJI0J0B U
ceMsiH, KoJuteKiws «IIpumepsl 3alUTHBIX MTPUCTIOCOOIEHUN Y KUBOTHBIX», MOJiedb «OCHOBHBIE
HaIlpaBJICHUSI SBOJIIOLIUNY», 00bEMHAsE MOieb «CTPOEHHE TOJI0BHOTO MO3ra O3BOHOYHBIX).

buoreorpadpuueckas kapra mupa, KoieKius «DopMbl COXPAaHHOCTH HCKOMAEeMbIX
KUBOTHBIX U pacTeHUi», Mojeib anrvkanus «llepekpéct XxpoMocom», BIaKHbIE MpenapaThl
«Pa3Butue Hacekomoro», «Pa3BuTHe mSrymkw», Mukponpenapat «Jlpozoduna» (HOpMa,
MyTaruu (OPMBI KPBUTHEB U OKPACKH TEJIA).

JlabopaTopHble U NpaKkTH4YeCKHEe PAdOTHI:

JlaboparopHuas padota Ne 1. «CpaBHeHHE BUAOB 110 MOP(OIOTHISCKOMY KPUTEPHIOY.

JlaGopatopuast pabdora Ne 2. «Omnucanue mNpUCTIOCOOJIECHHOCTH OpraHuzMa u e€
OTHOCHUTEIILHOT'O XapakTepay.

Tema 2. Bo3HMKHOBeHHE M Pa3BUTHE KU3HU HA 3emuie.

JloHayuHble MpeACTaBiICHUS O 3apOXKIEHUU XU3HU. HayuHble TUnoTe3sl BOSHUKHOBEHUS
JKU3HU Ha 3emJyie: abWoreHe3 W TMaHCHepMHUs. XUMHUUYECKas HBOJIONUSA. AOMOTEHHBIH CUHTE3
OpraHMYECKMX  BEUIECTB M3  HEOPraHMYECKUX. OKCIEPUMEHTAIBHOE  IOATBEP)KJICHUE
XUMUYECKOW 3BoJou. HauanpHbie ATambl Ononornyeckoi sBomronuu. ['unoreza PHK-mupa.
®dopmupoBaHHEe MEMOPAHHBIX CTPYKTYP W BOSHUKHOBECHHE NMPOTOKJICTKHU. [IepBbie KICTKH U UX
sBomonust. PopMUPOBAHNE OCHOBHBIX TPYIII dKUBBIX OPraHU3MOB.

Pazutne xu3Hum Ha 3emse mo 3pam u nepuogam. Karapxeil. Apxeiickas u
npoTtepo3oiickast Jpel. [lanmeos3oiickas spa W €€ TEpPHOIBI: KEeMOPUIMCKUH, OpPJOBUKCKHIA,
CHJIYPUHCKUI, TE€BOHCKU, KAMECHHOYT OJIbHBIN, HEPMCKHH.

Me3so301ickas 3pa U €€ epUobl: TPUACOBBIN, IOPCKUH, METIOBOM.

Kaiino3zoiickas spa u €€ nepuo/ipl: NajeoreHOBbI, HEOT€HOBbBIN, AHTPOIIOT€HOBBIH.

XapakTepucTUKa KJIMMaTa U TE0JIOTMUECKUX IpoleccoB. OCHOBHBIE 3Tambl 3BOJIOLUU
pPaCTUTENIBHOTO W JKMBOTHOrO Mupa. Apomopdo3bl y pacTeHHl W KMBOTHBIX. l[losiBneHue,
pacIBET ¥ BBIMUPAHUE TPYTIIT KUBBIX OPTaHU3MOB.

Cuctema OpraHM4ecKoro Mupa Kak oTpakeHue 3BOMOIMUA. OCHOBHbIE CUCTEMATHYECKUE
TPYIIBI OPTaHU3MOB.

OBOJIIOLIMST  YEJIOBEKAa. AHTPOINOJOrus Kak Hayka. Pa3BuThe mnpeicTaBieHUd o
MIPOUCXOXKJCHUU YeJoBeKa. MeTo/ibl u3yueHus aHTpornorenesa. CXoACcTBa U pa3Iudus 4eloBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MOJI0XKEHHE UETIOBEKA.

JBmwxkyume cunbl  (pakTopsl) aHTpomoreHesa. HacnencTtBeHHas W3MEHUHMBOCTh U
ecTecTBeHHbIH 0TOOp. OO1IIEeCTBEHHBIN 00pa3 JKU3HU, U3TOTOBIEHUE OPYIUI TPyAa, MBILUICHUE,
peub.

OcHOBHbBIE CTaJUU M BETBU 3BOJIIOIIMHM YEJIOBEKAa: aBCTPAJIOMUTEKH, UeloBEeK yMeblil,
UYenosex mnpsamoxopsdamui, Yenosek HeannepranbCkui, Yenosek pasymuelii. Haxonxu
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HCKOIIAEMBIX OCTATKOB, BPEMs CYIIECTBOBaHUS, 00JaCTh paclpoCTpaHeHUs, 00BEM T'OJOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHsL.

Yenoseueckue packl. OCHOBHBIC OOJBIIME PAChl: €BpOIEOUHAs (€Bpa3MiicKasi), HETPO-
aBcTpajouHasg  (’KBaTOpuaibHas), MOHIOJOMJHAs  (A3MAaTCKO-aMepUKaHCKas). UepTsl
MPUCTIOCOONIEHHOCTH TMPEACTABUTENICH YENOBEUECKUX pac K YCIOBHSIM CYIIECTBOBAHHUS.
EnunctBo uenoseueckux pac. Kputuka pacusma.

JeMoHcTpauMu:

[Moptpetsi: @. Penn, JI. [Tactep, A. Y. Onapun, C. Mumnnep, I'. FOpu, Y. JlapBus.

TaGmuuel u cxembl: «Bo3HukHOBeHHe COIHEUHOW cUCTEMB), «Pa3BUTHE OpraHMYECcKOro
mupa», «PactutenbHas kietka», <«OKuBoTHas kieTka», «l[IpokapuoTnueckas KieTKay,
«CoBpeMeHHasl crucTeMa OpraHMYecKoro mMmpa», «CpaBHEHHE aHATOMHUYECKHUX YEpT CTPOCHUS
YyeloBeKa M 4el0OBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAaJCOHTOJOTHYECKUX HaXOHOK
IIPEKOB COBPEMEHHOIO 4eoBeKa», «/IpeBneiimme moman», «peBue moau», «llepsbie
COBpPEMEHHBIE JIIOIN», «HeloBeuecKue pacoi».

O6opynoBanne: wmyispku — «lIpoucxoxxnenne dYenoBeka» (OIOCTBI  aBCTPAJIOMMTEKA,
MUTEKAaHTPOIa, HeaHJepTajblla, KPOMAaHbOHIIA), CIEMKA WM W300paKEeHHs] KAMEHHBIX Opyaui
MEepBOOBITHOTO YeJIOBEKa (KaMHH-YOMIEPHI, pyOmia, ckpebia), TeOXpOHOIOTHYECKasl TaOiuIla,
KOJUTEKIUsT «DOpPMBI COXPAHHOCTH MCKOITAEMBIX )KUBOTHBIX M PACTEHUI.

JlabopaTopHble U NpaKTH4YeCKHe PadOThI:

[Ipaktuueckas padora Ne 1. «M3yueHue uckomnaeMblx OCTaTKOB PACTEHUH M JKUBOTHBIX B
KOJUTEKITUSIX.

DKcKypcus «DBOJIOLUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIH WIIU
KpaeBeTUeCKHUil My3eii).

Tema 3. Opranu3mMbl U OKpyKawuias cpeaa.

Okoyorusg Kak Hayka. 3aJauyd U pa3fesbl dKOJIOTMU. MeToapl 3KOJIOTMUYECKUX
UCCJIeI0BaHUI. DKOJIIOTMYECKOe MUPOBO33PEHIE COBPEMEHHOTO YeJIOBEKA.

Cpenpl  oOuTaHus ~ OPraHM3MOB:  BOJHAs,  Ha3eMHO-BO3AYyIIHAs,  IOYBEHHas,
BHYTPUOPraHU3MEHHAS.

Oxonornyeckue (aktopel. Kiaccudukamms 3KoJorndeckux (GakTopoB: abOMOTHUYECKWHE,
OUOTHYECKHE U aHTPOIIOTeHHbIE. J{elicTBHE SKOIOrnYecKuX (PaKTOPOB Ha OPraHU3MBl.

AbGuotnueckue  (akTopbl:  CBET, TeMmIepaTypa, BIaKHOCTh.  Doromepruoansm.
[IpucnocobaeHust OpraHu3MoB K JIEHCTBUIO a0MOTHYECKUX (haKTOPOB. bruonoruueckue puTMel.

buotnueckue  ¢akropbl. Buasl OMOTHYECKHMX  B3aMMOJACHCTBUHN:  KOHKYPEHIWS,
XHUITHAYECTBO, CUMOMO03 1 ero ¢opmel. [lapasutusm, koomepamnus, MyTyaanu3M, KOMMEHCAITU3M
(KBapTUPAHCTBO, HaxJICOHMYECTBO). AMEHCAIM3M, HEWTpaau3M. 3HadeHHe OHOTHYECKUX
B3aUMO/IEMCTBUM IS CYILIECTBOBAHMS OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJOrMYECKUe XapaKTepUCTHKU MOMyJsuuu. OCHOBHBIE TOKa3aTead MOIYJISLHUU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAA€MOCTb, CMEPTHOCTb, MPUPOCT, MHrpanus. JluHamuka
YHCIECHHOCTH MOMYJISIUU U € PeTyIIALHSL.

JdeMoHCcTpanMu:

[Toptpetsi: A. I'ymbonbar, K. @. Pynbe, O. ['ekkens.

Tabauis! 1 cxeMmsl: kapta «[Ipupoansie 30Hb1 3emumny», «Cpepl OOUTaHUS OPraHU3MOBY,
«®Doronepuoansmy, «llonmymsiuun», «3aKOHOMEPHOCTH pPOCTa YHUCJIEHHOCTH MOMYJISALHUU
uHpy30pun-Typenbkuy, «lIumessie nenm.

JlaGopaTopHble 1 MpaKTUYecKHe padoThI:
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JlaGopaTtopHast pabota Ne 3. «Mopdonorndeckue 0ocCOOEHHOCTH PACTEHUI W3 Pa3HBIX MECT
oOUTaHUM.

JlabopaTtopHast pabota Ne 4. « BiusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktunueckas padora Ne 2. «[1oacuéT MIOTHOCTH MOMYJISIUNA PA3HBIX BUIOB PACTCHUN.

Tema 4. Coo01ecTBa 1 3K0JOrHYeCKHE CHCTEMBbI.

CoobmecTBo  opraHm3mMoB  —  OwomeHo3.  CTpykTypbl — OWolleHO3a:  BHJIOBaf,
IpOCTpaHCTBEHHAs, Tpodudeckas (nmuiiesas). Buapl-noMmunanTsl. CBs3u B OMOLIEHO3E.

Oxonornyeckue cuctembl (9kocucteMsl). Ilonarue o0 skocucTeMe U OHOreolEHO3E.
@OyHKIIMOHATIbHbIE KOMIIOHEHTBl 3KOCHUCTEMbI: TPOJIYLEHThl, KOHCYMEHTHI, PEIyLEHTHI.
KpyroBopor BemiecTB M MOTOK SHEPTUU B 3KOCHUCTeMe. Tpodwuueckue (NMUIIEBBIC) YPOBHH
skocuctembl. [lumeBble 1enu u cetd. OCHOBHBIE IIOKa3aTeNd 3KOCHUCTEMBL: Onomacca,
OPOAYKIHUSA. OKOJIOTUYECKHE MHPAMUIbL: NPOAYKIMM, YHUCICHHOCTH, Ouomacchl. CBoiicTBa
AKOCUCTEM: YCTOMYUBOCTh, CAMOPETYJISILMS, pa3Butue. Cykueccus.

[TpuponHbie 2KOCHCTEMBL. ODKOCHCTEMBI 03€p M peK. OJKOCHUCTEMA XBOWHOIO WU
HIMPOKOJIMCTBEHHOT O Jieca.

AHTPOIIOT€HHBIE HKOCHCTEMBI. ATPOIKOCUCTEMBL. YpOoskocucTeMbl. buonornueckoe u
XO3SIICTBEHHOE 3HAYEHHNE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak (akTop ycToitunBocTu 3kocucteM. CoxpaHeHHE OHOJIIOTHYECKOTO
pa3zHooOpasus Ha 3emuie.

Yuenne B. U. Bepnanckoro o 6mocdepe. I'panuipl, coctaB u cTpykrypa Omocdeps.
XKusoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouocdepbl Kak IT00ATbHOW SKOCHCTEMBI.
JlnnaMuueckoe paBHOBeCHE U 0OpaTHas CBs3b B Omocdepe.

KpyroBopoTsl BemecTB M OHWOT€OXMMHUYECKHE IMKJIBI 3JIEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emnn. AHTporioreHHbIe U3MeHeHus B Onochepe. ['modanbHbIe
9KOJIOTMYECKHUe MPOOIeMBbl.

CocyiecTBOBaHHE TPUPOJIBI U YestoBedecTBa. CoxpaHeHHEe OMOpa3HOOOPa3Ms KaK OCHOBA
ycToiunBocTu O6uocdepsl. OCHOBa paIlMOHATBHOTO YIPABICHUS MPUPOIHBIMU pEeCypcaMu M UX
uCroiab30BaHue. JJocTikeHnst OMOIOTHU U OXpaHa IPUPOJIBL.

JeMoHcTpauMu:

[Toptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuiel u cxemsl: «[lumieBbie nenn», «buoneHo3: coctaB U CTpyKTypa», «lIpupoaHsie
coobmectBay, «llenun mnuraHus», «IKkojorudeckas mnupamuaay, «buocdepa u uenmosex»,
«JKocucTeMa UIMPOKOJIMCTBEHHOTO Jiecay, «JKOCUCTEMa XBOMHOro Jeca», «buorneHos
BOJIOEMAY», «ArporeHo3», «lIpuMmepHble aHTPONOTCHHBIE BO3JACHCTBUS Ha MPUPOIY»,
«BaxkHelMe HMCTOYHUKM 3arpsA3HEHUs BO3AyXa M TPYHTOBBIX BOI», «llouBa — BaxxHenmas
coctasisomas ouochepnn», «DakTopsl Aerpaganuu nousy, «[lapHukoBslii a3phexT, «DakTopbl
paanoaKTUBHOTO 3arpsi3HeHus Onocdepsb», «O0mas cTtpyktypa ouocheps», «Pactipoctpanenue
XKU3HU B Omocdeper», «O30HOBBIN 3kpaH Ouocheps», «KpyroBopor yriaepona B Ouochepey,
«KpyroBopot azora B mIpupoe.

ObopynoBaHue: MO/IEJIb-aNIUIMKALIAS «Tunnunbie OMOLIEHO3bI», repbapuii
«PactutenpHple  coobmiectBa», Koulekimu — «buomnenos», «BpeguTtenu — BaxkHeHmmx
CEJIbCKOXO3AUCTBEHHBIX KYJIBTYyp», TepOapuid W KOJJICKIMH pPAacCTeHWH W KUBOTHBIX,
IpUHAJIeKALIME K pa3HbIM 3KOJIOTMYECKUM TpyInaM oaHoro Buja, Kpacnas kaura Poccuiickoit
e neparum, N300paKeHUST OXPaHIEMBIX BUIOB PACTCHUN U KUBOTHBIX.
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IIJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSA ITPOI'PAMMBI 110 BUOJIOT A
HA BA3OBOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA
JIMHHOCTHBIE PE3YJIbTATDBI

B cTpykType IMYHOCTHBIX PE3yJIbTATOB OCBOCHHUSA IpeaMera «bHoiorus» BbIIEICHBI
CJIENyIOUIME  COCTAaBISIIOIIME: OCO3HAHME  OOyYaloUMMHCS  POCCHHMCKOM  Tpa)<JaHCKOM
UJCHTUYHOCTH — TOTOBHOCTHM K CAaMOpPAa3BUTHUIO, CAMOCTOSTEIIBHOCTH WM CaMOOIIPEIEIICHHUIO,
HaJU4Me MOTHBAalUU K OOydeHUI0 OWOJIOTMH, IIEJICHANPABICHHOE pAa3BUTHUE BHYTPEHHUX
yOe)KIEeHUIN JTUYHOCTU HAa OCHOBE KJIIOUEBBIX LIEHHOCTEN M MCTOPUUYECKMX TPAJULUN Pa3BUTHS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOY4YarOIIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENBHOCTH  LEHHOCTHO-CMBICJIOBBIMA  yYCTAHOBKAMM, IPUCYLIMMH  CHUCTEME
Ouosiornyeckoro o00pa3oBaHMs, HaJMYUE HKOJOTMYECKOIO MPAaBOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LIEJI U CTPOUTH KU3HEHHBIC IUIAHBI.

JIny"ocTHBIE pe3ynbTaThl OCBOCHUA INpeaMera «buosorus» noCTUraroTcs B €IUHCTBE
y4eOHOM M BOCHIHTATEIbHOU AESTEIbHOCTH B COOTBETCTBUU C TPAJULHUOHHBIMU POCCUHCKUMU
COLMOKYJIbTYPHBIMH, UCTOPUYECKUMHU U JIyXOBHO-HPABCTBEHHBIMM LIEHHOCTSIMH, IIPUHATHIMU B
oOmiecTBe MpaBWiIaMH M HOpMaMH MOBEACHHS M CHOCOOCTBYIOT MpOIECCaM CaMOMO3HAHHUSA,
CaMOBOCIIUTAHHSI M CaMOpPa3BUTHs, PA3BUTUS BHYTPEHHEH IO3ULMM JIMYHOCTH, MATPUOTHU3MA,
YBaXECHMS K 3aKOHY W IIPAaBOIOPSAKY, YEJIOBEKY TpyJda M CTaplLieMy I[IOKOJICHUIO, B3AUMHOIO
yBaXEHUs, OEpeKHOT0  OTHOIIEHHWS K  KyJIbTYPHOMY  HACIEAUI0 W TPaAULIMIM
MHOT'OHAlIMOHAJIBHOTO Hapoaa Poccuiickon Penepannu, NpUpoAe U OKPYKAIOLIEH cpelie.

JInduHOCTHBIE pe3ybTaThl OCBOCHUS yueOHOro npeaMeTa «buonorus» N0IKHBI OTpaKaThb
TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTpPEHHEU
MO3ULHAEN JINYHOCTH, CHCTEMOM IEHHOCTHBIX OpUEHTAlUi, IIO3UTUBHBIX BHYTPEHHUX
yOeXKIeHUN, COOTBETCTBYIOIIMX TPAJAMLUUOHHBIM IEHHOCTSM pOCCHIICKOro oOmiecTsa,
paclIMpeHue >KM3HEHHOT'O OIbITA U OIbITa AEATEIBbHOCTH B IPOLECCE peaau3aluyd OCHOBHBIX
HaIlpaBJICHUI BOCIIUTATEIbHOM ESITEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOTr0 BOCTIMTAHUS

c(hOpMHpPOBAaHHOCTh TPAKIAHCKOM MO3UIMU  O0ydaromerocss Kak akTUBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCUHCKOTO 00IIeCTBa;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, YBa)KEHHME 3aKOHa U
IIPaBOIIOPSJIKA;

TOTOBHOCTb K COBMECTHOH TBOPYECKOU JEATEIBLHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
pelieHny y4eOHBIX U M03HAaBATEIbHBIX 33124, BBIITOJIHEHUU OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpEAENATh COOCTBEHHYIO MO3MIMIO 110 OTHOUICHHUIO K SIBICHUSAM
COBPEMEHHOM >KU3HU U OOBSICHSATH €€;

YMEHHE  YYHUTHIBAaTh B CBOMX JICWCTBUSX  HEOOXOIUMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUA JIOACH ¢ pa3HbIMU yOeKIACHHUSIMH, KYyJIbTYPHBIMH LIEHHOCTSMU U COLUAIbHBIM
TIOJIOKEHHEM;

TOTOBHOCTh K COTPYJIHHUYECTBY B TPOIECCE COBMECTHOTO BBINIOJHEHHUS YYEOHBIX,
IIO3HABATEJIBHBIX W MCCIENOBATEIBbCKUX 3a/1a4, YBAJXKUTEJIBHOIO OTHOLIEHUS K MHEHHIO
OIIIIOHEHTOB MPH 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOIMYECKOT0 COACPIKAHUS;

TOTOBHOCTb K TYMaHUTapHOU U BOJOHTEPCKOM JESATEIIBHOCTH;

2) NaTPHOTUYECKOT0 BOCIMTAHMS:
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c(hopMHUPOBAaHHOCTH POCCUUCKON IPakTAHCKON UACHTUYHOCTH, TATPHOTHU3MA, YBAKCHUS K
CBOEMY HapoJly, 4yBCTBa OTBETCTBEHHOCTU Iepea PoauHON, rOpaocTH 3a CBOWM Kpail, CBOIO
Ponuny, cBOi1 SI3bIK M KYJIBTYPY, IPOLUIOE W HACTOSIIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUICHWE K MPUPOJHOMY HACICAUI0 W TaMIATHUKAM IPHUPOJIbI,
JOCTHKEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHUCKMX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE
OMOJIOTUY, TOHUMAHUS 3HAYCHUS OMOJIOTUHU B TIO3HAHHUH 3aKOHOB MIPUPO/IBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeitHas yoexx 1IEHHOCTh, TOTOBHOCTb K CIIYKEHHIO 1 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAHHE TyXOBHBIX LIEHHOCTEN POCCUICKOr0 HapoO/a;

c(hopMHPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHUYECKOr0 TIOBEICHUS;

CIIOCOOHOCTH OIEHWBATH CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEUICHHS, OPUEHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAaHME JTUYHOTO BKJIA/Ia B TOCTPOCHHE YCTONYMBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM pOJMUTENSIM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O MPUHSATHS LEHHOCTEH CEeMEWHOM >KU3HU B COOTBETCTBUU C TPAJULIUSIMH HAPOJIOB
Poccuu;

4) 3cTeTH4€eCKOr0 BOCTIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAsi SCTETHUKY ObITa, HAYYHOTO M TE€XHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/Ia, OOMIECTBEHHBIX OTHOIIICHUH;

MOHUMAaHHE 3MOLMOHAIBHOTO BO3ACHCTBUS dKUBOU MIPUPOJIbI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQJKEHHUIO B Pa3HbIX BHMJIAX HCKYCCTBA, CTPEMIJICHHE IPOSBIATH
Ka4eCcTBa TBOPYECKOU JIUYHOCTH;

5) ¢usunueckoro BocnuTAHUSA, (GOPMUPOBAHMS  KYJLTYPbI  30pPOBbSI U
IMOLMOHAJILHOIO 0JIArONOTYYHs:

MOHMMAaHKE U pealu3allvs 30pOBOro U 06e30MacHOro odpasa KM3HH (30POBOE MUTAHHE,
cOOI0ZICHNE THTUEHUYESCKUX MPaBUI U HOPM, COQTAHCHPOBAHHBIN PEKHUM 3aHATHA M OTIBIXA,
perymsipHas (Qusnyeckas AaKTUBHOCTh), OEpPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOILIEHUS K COOCTBEHHOMY (PH3MYECKOMY U IICUXUYECKOMY 37I0POBbIO;

MOHMMAHWE [EHHOCTH TMPAaBWJI WHIUBUAYATbHOTO U KOJUICKTUBHOTO O€30MacHOro
MOBEJCHUS B CUTyallUsIX, YTPOKAIOIINX 3[0POBBIO U KU3HU JIFOACH;

OCO3HAHME TOCJICJICTBUI M HEMPUSATHS BPEIHBIX MPHUBBIYCK (yMOTPEOICHUS aKOrOJIs,
HApPKOTHUKOB, KYPEHHUS);

6) TPy10BOI0 BOCIIMTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MaCTEPCTBa, TPYAOTI00HE;

TOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJIOIMYECKON M COLIMAIbHON HAIIPaBIE€HHOCTH,
CIIOCOOHOCTh ~ WHUIIMUPOBATh, IUIAHUPOBATH U  CAMOCTOSATEIBHO  BBIMOJHATH  TaKYIO
JIeSATEIbHOCTD;

MHTEpEC K Pa3u4yHbIM cdepaM NpoecCHOHATHHON JEATEIbHOCTH, YMEHHE COBEpPIIATH
OCO3HaHHBIHN BBIOOP OyayIiel mpodeccuu U peaar30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE JIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO MU CaMOOOPAa30BaHMIO HA MPOTSKEHUU BCEH
KU3HU;

7) IKOJI0THYECKOT0 BOCIIMTAHMS:
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AKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK UCTOYHHUKY JKU3HHU Ha 3emiie,
OCHOBE €€ CYyILIECTBOBAaHMUS;

MOBBIIICHUE YPOBHS SKOJOTMYECKOM KYyJIbTYpbl: NpUOOpETEeHHE ONbITa IUJIAHWPOBAHUS
MOCTYTIKOB ¥ OLICHKH UX BO3MOKHBIX MOCIIE/ICTBUMN ISl OKPYXKAIOILIEH Cpeabl;

OCO3HaHHME III00ANBHOTO XapaKkTepa HKOJIOTHUECKUX MPOOJIeM U yTel UX pelIeHus;

CITOCOOHOCTH UCIOJIE30BaTh MPUOOPETaEMbIE TP U3YYCHUH OMOJIOTUU 3HAHUS M YMCHUS
OpU pElIeHUU TPoOJeM, CBSI3aHHBIX C PAIMOHANBHBIM MPUPOJOINOIb30BaHUEM (COONIOICHNE
MpaBUJI TIOBEJACHUS B MPUPOJE, HANPABICHHBIX HAa COXpPAHEHHWE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BHUJIOB, SKOCUCTEM, OHOCHEPBHI);

AKTUBHOE HEMPUATUE ICHUCTBUM, MPUHOCIIIMX BPEIl OKPYXKAIOIIEH MPUPOJHOU cCpene,
yMEHHE TPOTHO3MPOBATH HEOIArOMPHUSATHBIC SKOJOTHYSCKHE IMOCIEACTBHS MPEITPUHUMAEMBIX
JIEUCTBUM U MPEAOTBpAILATh UX;

HaJIMYUEe Pa3BUTOTO DKOJIOTHYECKOTO0 MBIILUICHUS, SKOJOTMYECKOW KYJIBTYphI, OIbITa
JNEATEIbHOCTH  HSKOJOTUYECKOM HANpaBI€HHOCTH, YMEHHsS PYKOBOJCTBOBAaThCSI HUMHU B
MO3HABATEIbHOW, KOMMYHUKATHBHOW M COILMAJbHON IPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKON JEATEIbHOCTH KOJIOTMYECKON HAIPABICHHOCTH;

8) HEeHHOCTH HAYYHOIr0 NMO3HAHUSA:

c(hOopMHPOBAaHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd U OOIIECTBEHHOM MPaKTUKH, OCHOBAaHHOTO Ha JHAlore KYJIbTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOEIO MECTa B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M YUTATEIILCKOM KYJIBTYpbI KAK CPEACTBA B3aUMOJECHCTBUSA
MEXy JIFOIbMH U TIO3HAHUS MUDA,

MOHMMaHHe crenu(ukr OWOIOTMM KaK HAayKH, OCO3HAaHHS €€ poim B (OPMUPOBAHHUH
palMOHAIIBHOTO HAYYHOTO MBILUICHHUS, CO3JaHUU LEJTOCTHOTO MpeACTaBIeHUs 00 OKpY KaroleM
MUpE KaK O €IMHCTBE MPHUPOJbI, YEJIOBEKa U O0O0IIecTBa, B TO3HAHUU TMPUPOIHBIX
3aKOHOMEPHOCTEH U peleHur IpobieM COXpaHEeHUs! IPUPOTHOTO PAaBHOBECHS;

yOXIEHHOCTh B 3HAYMMOCTH OHOJIOTHUU JJII COBPEMEHHOM IUBHIIM3AIUN: 00ECIeUEHUS
HOBOT'O YpPOBHSI Pa3BUTHSI MEIUIIMHBI, CO3IaHUE MEPCTEKTUBHBIX OMOTEXHOJOTUH, CIOCOOHBIX
pemaTh pecypcHbIe POOIeMbl pa3BUTUS YEJIOBEUYECTBA, MIOUCKA MyTeH BBIXOAA U3 TI100abHBIX
IKOJIOTHYECKUX MPpo0ieM U oOecrieueHrs iepexoja K yCTOWYMBOMY Pa3BUTHIO, PAIlIOHATEHOMY
HCII0JIb30BAHUIO MIPUPOAHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHUU OMOIOTUYECKUX 3HAHHWK B IENAX MOBBIIICHUS OOIIeH
KyJbTYpbl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOM 4YacTh (PYyHKIHMOHAIHHOM
TPaMOTHOCTH O0y4aronmwxcs, GOpMHUPYEMOi TP U3YUCHUN OMOJIOTHH;

MOHUMAaHHE CYLIHOCTH METOJOB MO3HAHHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIH30BaTh TMOJydYaeMble 3HAHMS ISl aHaiu3a U OOBSCHEHUS SIBICHUU
OKPYXKAIOIIETO MHpa W MPOUCXOMANIMX B HEM H3MEHEHMH, YMEHHE JelaTh OOOCHOBaHHBIC
3aKJIIOYEHHUS Ha OCHOBE HAY4YHBIX (DAaKTOB M HMMEIOLIMXCS [AHHBIX C IEJbI0 IOJy4YEeHHUS
JIOCTOBEPHBIX BBIBOJ/IOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OWOJIOTMYECKHE 3HAHUS IS PELICHUs
npo0JIeM B peaIbHBIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAaHME LIEHHOCTU HAy4YHOW AeATeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH MPOCKTHYIO U
MCCIIETIOBATEIBCKYIO JEATEILHOCTh HHANBUAYAIHEHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMpPEepHIBHOMY OOpa30oBaHHIO M CaMOOOpa30BaHHUIO, K
AKTHBHOMY TIOJIyYCHUIO HOBBIX 3HAHUM 10 OHOJIOTMM B COOTBETCTBHH C >KU3HCHHBIMH
NOTPEOHOCTSIMH.
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METANIPEAMETHBIE PE3YJIbTATDBI

MerTarnpenMeTHbIE pe3yJbTaThl OCBOCHHUs y4ueOHOro mpeamera «bHomorus» BKIIIOYAIOT:
3HaYUMble JUId  (OPMHUpPOBAHUS MHPOBO33PEHUS OOYYAIOMIMXCS  MEKIUCHUIUIMHAPHBIC
(MeXnpeaMeTHbIE) OOLICHAYYHbIEC TOHTHUS, OTPAKAIOIIUE IEJIOCTHOCTh HAYYHON KapTHHBI MUPa
U crienn(pUKy METOAOB IMO3HAHUS, UCTIONb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, SHEPIHs,
SIBJICHHE, TPOIeCcC, CHUCTeMa, HAYYHbBIH (aKT, MPUHIUI, TUIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusi, UCCJEOBaHHE, HAOIIOJIEHUE, U3MEPEHHUE, SKCIEPUMEHT U JIPYTUX), YHUBEpCaJIbHBIC
yueOHble JielicTBUS (IIO3HABAaTENlbHbIE, KOMMYHUKATUBHbBIE, PETYJISTUBHbIE), 00ECIIEUNBAIOIINE
dopmupoBaHue (PyHKIIMOHAIBHOW IPAaMOTHOCTH M COLMAIBHOW KOMIETEHLUH OO0yYaroLIuXcs,
CIOCOOHOCTH oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIMCLUUTIIIMHAPHBIE,
MHPOBO33PEHUECKHE 3HAHUS M YHUBEpCaJbHble ydeOHblE ICHCTBUS B IO3HABATEIBHOH H
COLMAIbHOM MPAaKTHKE.

MertanpeaMeTHblEe pe3ysbTaThl OCBOEHHUS MPOrpamMMbl CpeaHero oOIiero odpa3oBaHUs
JOJKHBI OTPaXKaTh:

OBJiajieHne YHHBEPCAJIBHBIMH Y4€OHBIMH MO3HABATEIbHBIMU I€HCTBHAIMM:

1) 6a30BbIe JOrHYECKHE AeiiCTBHUS:

CaMOCTOSITENIbHO (POpMYJIUpOBaTh U aKTyaJlM3UpOBaTh MpoOIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUW MNPUEMBI JIOTMUECKOTO MBIIUICHUS (aHanu3a,
CUHTE3a, CpPAaBHCHHS, KJIACCHU(PHUKAIMHU, OOOOIIEHUS), PACKPBIBATH CMBICI OHOJOTHYECKUX
HOHATHH (BBIIENIATh UX XapaKTepHbIE MPU3HAKHU, YCTAHABIMBATh CBSI3U C JPYTUMU MOHATUSIMHU);

ONpENeNiTh LEIN JAeATeIbHOCTH, 3aJaBasi HapamMeTpbl U KPUTEPUM HX JOCTHXKEHHUS,
COOTHOCHTB PE3YJIbTaThl IEATEILHOCTH C TOCTABICHHBIMU LEISMU;

HCII0JIb30BaTh OMOJIOTMYECKHE MOHATHUS JUIsl OObACHEHHsS (DAKTOB U SIBJICHUN >KUBOU
PUPOIBI;

CTPOUTHb JIOTUYECKHUE pacCcykaAeHus (UHAYKTUBHbBIC, NEAYKTHUBHBIC, [0 AaHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W TPOTHUBOPEUHUS] B PACCMATPUBAEMBIX SBICHHSX, (POPMYIHPOBATH
BBIBO/IbI U 3aKITIOUEHUS;

IPUMEHSTh CXEMHO-MOJIEJIbHBIE CPEJCTBA Ul MPEACTABICHUS CYLIECTBEHHBIX CBSA3EH U
OTHOLICHUH B M3ydaeMbIX OMOJOTMYECKHX OOBEKTaX, a TaKkkKe MPOTUBOPEUYMI pa3HOro poja,
BBISIBJICHHBIX B Pa3IMYHBIX HH)OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIINXCS MAaTepUaATbHbIX
U HeMaTepuajbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTb, OLEHUBAaTh COOTBETCTBUE pPE3YJBTATOB LEISIM,
OLICHUBATh PUCKH MOCIIECTBUM EATEIBHOCTH;

KOOpJAMHUPOBaTh M BBINOJHATH pabOTy B YCIOBUSX peajJbHOr0, BUPTYyalbHOI'O U
KOMOMHUPOBaHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE TTPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe UCCIIEA0BATEILCKHE IECTBHA:

BJa/IeTh HaBbIKAMHU y4eOHO-HCCIIEIOBATENbCKOW U MPOEKTHOM JEeSATENIbHOCTH, HaBBIKAMU
paspemeHus npooiIeM, ClIOCOOHOCTbIO U TOTOBHOCTBIO K CAMOCTOSATEIIBHOMY IOMCKY METOIOB
pelIeHUs MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHbIX METOJ0B TO3HAHMUS;

UCIIOJIb30BaTh PA3JIMYHbIE BUJIbl JAESITEIBHOCTH IO TMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 M MPUMEHEHHIO B YYEOHBIX CHUTyalUsiX, B TOM YHUCIE IpH
CO3/1aHUM Y4€OHBIX M COLUAIBHBIX TPOEKTOB;
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(dbopMHpPOBAaTh HAYYHBII THI MBIIUICHUS, BIaIETh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMHU
HOHATHSMH U METOJIaMU;

CTaBUTh U (GOPMYJIUPOBATh COOCTBEHHBIE 3aJ]a4M B OOpa30BATEIIbHOW JCATEIHHOCTH M
KU3ZHECHHBIX CUTYaIUX;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIE CBS3M W aKTyaJIM3UpOBaTh 3a/ady, BBIIBUTaTh
TUMOTE3y €€ pelIeHUs, HaXOIWTh AapryMEHTHl Ui JO0Ka3aTelbCTBA CBOMX YTBEPXKICHHH,
3aJjaBaTh NapaMeTpbl U KPUTEPUU PEILICHUS;

AQHAM3UPOBATh IMOJNydYEeHHBIE B XOAE PEIICHHUS 3a7addl pe3yJbTaThl, KPUTUYCCKU
OLIEHHBATh UX JIOCTOBEPHOCTH, TPOrHO3UPOBATH U3MEHEHHE B HOBBIX YCJIOBUSX;

JaBaTh OLEHKY HOBBIM CUTYallMsSM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATh IIE€JICHAPABICHHBIA MOUCK TEpeHoca CPEeACTB U CHOCOOOB ICHCTBUS B
npodeccuoHaNbHYIO CPENy;

yMETh TEPEHOCUTh 3HAHUS B  [IO3HABATEIbHYIO M  NPAKTHYECKYI0  OO0JIacTH
KU3HEIEATEIbHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIaCTeiH;

BBIJIBUTaTh HOBBIC HJEU, NpeUlaraTb OPUTHMHAJIBbHBIE MOJXOAbI U PELICHHs, CTABUTh
poOJIeMbl U 3aJ1a4M, JOMYCKAIOIIME aIbTEPHATUBHBIE PELICHHUS.

3) pa6ora c uHpopmanueii:

OpPUEHTUPOBATHCS B Pa3IMUYHBIX MCTOUYHUMKAX MHPopMaimu (TEKcTe y4eOHOro mocoous,
HAYYHO-TIONYJISIPHOM JITEepaType, OMOIIOTUYECKHUX CIIOBAPSAX M CIPABOYHUKAX, KOMITBIOTEPHBIX
06a3ax JaHHBIX, B VHTepHeTe), aHANIM3UpPOBaTh HHGOPMAIMIO PaA3IMYHBIX BUAOB U (opM
NPEICTAaBICHHISI, KPUTHYECKH OIICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTHBOPEUHBOCTD;

dopMyaHpOBaTh 3ampOChl M NPUMEHSTh pPa3IHMYHBIE METOABI NPH IMOUCKE M OTOOpe
Ounosornueckoi nHGOpMaI|K, HEOOXOIUMOM JJIs BRITIOJIHECHUS yUeOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HH(OPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIH,
COBEPIIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCITIOIB30BAHUS PA3TUUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (OpMYy MpEeACTaBICHUS OHOIOrMYECKOM
uH(popmanuu (CXeMbl, rpaduKu, TMarpaMMbl, TaOIHUIIbI, PUCYHKH U IPYTO€);

UCTIOJIb30BaTh HAY4YHBIH SI3BIK B KA4eCTBE CpEACTBAa IMPH paboTe ¢ OHOJIOrHYeCcKOn
uHpopMaIeil: TPUMEHATh XUMHUYECKUe, (pU3HUecKue M MaTeMaTU4YecKHe 3HAKHM M CHMBOJIBL,
dbopmynel, ab0peBUaTypy, HOMEHKJIATYpy, HCIIOJB30BaTh M MPEoOpPa30OBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEACTBA HATTIAAHOCTH;

BJa/IeTh HAaBbIKAMH pACIIO3HABAHUA U 3alIUThl WHGOpManuu, WHGOPMAILMOHHOM
0€3011acCHOCTH JINYHOCTH.

OBJ1aileHNe YHHBEPCAJIbLHBIMH KOMMYHHKATHBHBIMH /1IeiCTBUSIMH::

1) obmenne:

OCYILIECTBIISATH KOMMYHUKAIIUK BO BCeX c(epax jKU3HU, aKTUBHO y4acTBOBATh B JMAJIOTe
WIM JUCKYCCHM IO CYHIECTBY 0OCykJaeMoil TeMbl (YMEHHE 3a/laBaTh BOIIPOCHI, BBHICKA3bIBAThH
CYXKICHHMS OTHOCUTEJIbHO BBIOJIHEHHUS TMpeajaraeMod 3aJadd, YYHUTBIBATh HHTEPECH U
COTJIAaCOBAHHOCTbH MO3ULUN APYTUX YYACTHUKOB JHAJIOTa WU AUCKYCCHH);

pacmno3HaBaTh HeBepOaJbHBIE CpPEACTBA OOMICHHs, NMOHMMATh 3HAYEHUE COIMAIBHBIX
3HAKOB, MPEINOCHUIOK BOSHUKHOBEHHSI KOH(PJIMKTHBIX CUTyalllil, yMETh CMATYATh KOH(MIUKTHI U
BECTH MIEPETOBOPHI,

BJIAJICTh PA3IUYHBIMU croco0amMH OOIIEHHs M B3aUMOJCHCTBHUS, MOHUMATh HAMEPEHUs
NPYTUX JIIOJICH, MPOSBISITh YBAXUTEIHLHOE OTHOIICHHE K COOECeTHUKY W B KOPPEKTHOH (opme
(bopMyIHpPOBATH CBOM BO3PAKEHUS;
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pPa3BEPHYTO U JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHUS C KCIIOJIb30BAHUEM SI3BIKOBBIX
CpEICTB.

2) coBMeCTHAs 1eSITeJIbHOCTh:

IOHMMATh U MCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHAMBHUIYaJIbHON pabOTHI IIpU
peleHn 61onoruyeckoi mpoOiaeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHS TPYNIIOBBIX
(G opM B3auMOAEHCTBUA ITPU pELICHUH Yy4eOHOI 3a1auu;

BBIOMpATh TEMaTUKy U METOJIbl COBMECTHBIX ACHCTBUH € y4y€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)/10r0 4jieHa KOJIJIEKTHBA;

IIPUHMMATh LEJIM COBMECTHOW JESATEIbHOCTH, OpPraHU30BBIBATH M KOOPAMHHUPOBATH
JNEUCTBUA MO €€ MOCTHIKECHHWIO: COCTaBIATh IUIAaH JEMCTBUH, paclpeAcssiTh PO C y4ETOM
MHEHHI yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON pabOTHI;

OLIEHMBAaTh Ka4eCTBO CBOETO BKJIA/a U KaXJOr0 YYaCTHHUKA KOMaH/bI B OOIIUIl pe3ynbTaT
10 pa3paboTaHHBIM KPUTEPUSIM;

Ipeagaratb HOBBIE IPOEKTHI, OLCHUBATh WJEU C MO3MLHMHM HOBU3HBI, OPUTHMHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBIIATh IIO3UTUBHOE CTPAaTETMYECKOE IIOBEJCHUE B PA3IMYHBIX CUTYyalUsX,
IPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBaajeHHe yHHBePCAJIbLHBIMH PeryJIsiTHBHBIMH JeHCTBUSIMU:

1) camoopranu3amusi:

UCIIOJIb30BaTh OMOJIOTHMYECKUE 3HAHUS ISl BBIABICHHS NPOOJeM M HMX pPEIICHHS B
XKU3HEHHBIX U YUEOHBIX CUTYalUX;

BbIOMpaTh HAa OCHOBE OMOJIOTMYECKHUX 3HAHUI 1[eIeBbIe U CMBICIIOBBIE YCTAHOBKH B CBOUX
JEUCTBUAX M IMOCTYNKax MO OTHOLIEHHWIO K XUBOW NMPUPOAE, CBOEMY 3A0POBBIO M 3I0POBBHIO
OKPYXKaIOIHX;

CaMOCTOSITEJIBHO OCYILECTBIISITh IO3HABATEIbHYIO JESTEIBHOCTD, BBISABIATH IPOOJIEMBI,
CTaBUTb M (HOPMYyJIUpPOBaTh COOCTBEHHBIC 3aJaud B 00pa30BaTEIbHOW JAEATEIIBHOCTH MU
YKU3HEHHBIX CUTYalMSIX;

CaMOCTOSATEJIbHO COCTABJIATh IUIAH peleHHs MpoOiIeMbl ¢ YYETOM MMEIOLIMXCS PECypCOB,
COOCTBEHHBIX BO3MOXHOCTEN U IPEOYTECHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalMsIM;

pacIIMPATh paMKH Y4eOHOT0 ITpeIMETa Ha OCHOBE JIMUHBIX NTPEAIIOUYTCHUH;

JieNlaTh OCO3HAHHBINA BBIOODP, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

OLIEHUBATh IPHUOOPETEHHBIN OIIBIT;

croco0cTBOBATH (POPMUPOBAHHIO M TIPOSIBIICHUIO IIMPOKON SPYAUIIUHN B Pa3HBIX 00IacTIX
3HAHUH, TOCTOSTHHO MOBBIIIATE CBON 00pa30BaTeIbHBIN U KyJIbTYpHBIN YPOBEHb.

2) cCAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTb, OLIEHUBATH
COOTBETCTBHE PE3YJIBTATOB LIEIISIM;

BJIaJICTh HABBIKAMU IIO3HABATEJILHON pedIeKCHU KaK OCO3HAHUS COBEPIIAeMbIX ACHCTBUN
U MBICJIMTENBHBIX MTPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUIl, HCIIOJIB30BAaTh PUEMBI peIIeKCUU
JUI OLICHKU CUTYallMu, BBIOOpA BEPHOI'O PEILIECHUS;

YMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

INPUHUMATh MOTHUBBI U apIYMEHTHI APYTUX NP aHAIIN3E PE3YyJIbTaTOB AESITEIbHOCTH;

3) npuHsATHE ceds U APYrUX:

NPUHUMATD ce0s1, IOHUMAas CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX PU aHAJIU3E PE3YIbTaTOB IEATEIbHOCTH;
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pHU3HaBaTh CBOE MPaBO U MPABO APYTUX HA OUIMOKH;
pa3BUBATh CIOCOOHOCTH NOHUMATh MUP C TIO3UIIUH JIPYTOT0 YEIOBEKa.

NPEJMETHBIE PE3YJIbTATHI

10 xnace

c(hOpMHpPOBAaHHOCTh 3HAHUH O MECTE M POJIM OHUOJIOTMH B CHUCTEME HAay4YHOI'O 3HAHUS
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUHN COBPEMEHHOH €CTECTBEHHO-HAyYHOM KapTUHBI MUpa U
HAy4YHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosiornu, PyHKIIMOHAIHHOM IPaMOTHOCTH YeJIOBEKa JUIS PEIICHHS )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKpbIBaTh COJEpKaHUE OMOIOIMYECKMX TEPMUHOB U MOHATHM: )KU3Hb, KJIETKa,
opranusM, MeTabomm3Mm (0OMEH BeHmIECTB W  MPEBpallleHHe dSHEPruu), TOMeocTas
(camoperymsnus), ypoBHEBas ~ OpraHu3alusi JKHUBBIX  CHCTEM, CaMOBOCIPOM3BEJICHUE
(penponyK1ius), HaCAEACTBEHHOCTh, U3MEHUYNBOCTb, POCT U PA3BUTHE;

yMEHHE H37araTb OWOJIOTMYECKHE TEeOpHM (KJIEeTOYHas, XPOMOCOMHas, MyTallMOHHas,
[EHTpaJbHas JI0TMa MOJICKYJsSIpHOM Owomorum), 3akoHbl (I'. Mennens, T. Moprana, H. W.
Bauinosa) u yueHus (0 HEHTpax MHOT00Opasus M MPOUCXOXKICHHS KyIbTypHBIX pacTenuii H. .
Baguiosa), onpeaensaTs rpaHUIbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIIAJIETh METOJIaMU HAy4YHOI'O MO3HAHMsI B OMOJIOTMM: HAOJIIO/IEHUE U OINKCAHUE
KUBBIX CHCTEM, IpPOLIECCOB M SBICHUHM, OpraHu3alus M IPOBEJEHHE OHOJOrMYECKOro
JKCIIEpPUMEHTA, BBIABI)KEHHE THUIIOTE3bl, BBISIBICHHE 3aBUCUMOCTU MEXKIY HCCIEAyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHME TMOJYYEHHBIX Pe3yJbTAaTOB, HCIOJB30BAHHBIX HAYYHBIX MOHATHH,
TEOpUH U 3aKOHOB, YMEHHE JI€TaTh BBIBOJIbl HA OCHOBAHUH MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBLIEIATh CYLIECTBEHHbIE IPU3HAKU BHPYCOB, KJIETOK IPOKAPHOT U IYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTH IPOLIECCOB: 0OMEHA BEILECTB U
IpEeBpallleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOr0 M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEWO03a, OIUIOAOTBOPEHUS, PA3MHOXKCHUS, UHIUBUAYAIbHOIO Pa3BUTH
opraHu3ma (OHTOTEHE3);

YMEHHE NMPUMEHATh NOJYYEHHbIE 3HAaHUS Uil OOBSICHEHUS OMOJOrMYECKUX MPOLECCOB U
SBJICHUM, 1711 IPUHATUS NPAKTUYECKUX PELICHUI B TIOBCEHEBHON KM3HHU C 1I€JIbI0 00eCcreueHus
0€301acHOCTH CBOETO 3[0pPOBbS M 3JI0POBbS OKPYKAIOWIMX JIIOJCH, COOMIONEHUS HOPM
IPaMOTHOTO MOBEJICHHS B OKpY)KAIOIEH NPUPOAHON cpele, NMOHMMAaHHE HEOOXOIUMOCTH
UCTIOJIb30BAaHUS JOCTHKEHHI COBPEMEHHON OMOJOTMHM M OMOTEXHOJOTHH /ISl PalOHAIBHOTO
IIPUPOIONOJIB30BaHUS;

yMEHHE pelaTh 3JIeMEHTAapHble TEeHETHMYECKHE 3a/Jadyd Ha MOHO- U JAUTMOpUIHOE
CKpelllMBaHMe, CUETJICHHOE HAClIe0BaHUE, COCTABIATh CXeMbl MOHOTHOPUIHOTO CKPEIIMBaHUS
JUIS TIpeICKa3aHUsl HAaCcJIeI0BaHUS PU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH JIAOOPATOPHBIE U MpPaKTHUECKue paboThl, cOONMIOIATh MpaBHia MpPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYAOBAHUEM;

YMEHHE KPHUTHUYECKH OICHHWBATh M HHTEPIPETUPOBATh HH(POPMAIUIO OHOJIOIHMYECKOTO
COJIEpKaHMs, BKJIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHHUS M3 pa3IMYHBIX HCTOYHHMKOB (CpEICTBa
MaccoBO MH(OpPMAINH, HAYYHO-TIOMYJIAPHBIE MAaTepHabl), STHYECKHE aCIIEKThl COBPEMEHHBIX
UCCIIEJOBAaHUH B OMOJIOrMH, MEJUIIMHE, OMOTEXHOJIOT HH;
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yMEHHE CO03[aBaTb COOCTBEHHbIE IHCBbMEHHBIE W YCTHBIE COOOUIeHMs, 00001as
Ouosiornyeckyro HMHPOPMAIMI0 M3 HECKOJbKHUX HCTOYHHUKOB, TPAaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH.

11 kaacc

c(hOopMHpPOBAaHHOCTh 3HAHUH O MECTe M POJIM OHUOJIOTMH B CHUCTEME HAay4YHOIO 3HaHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUHM COBPEMEHHOH €CTECTBEHHO-HAayYHOM KapTHUHBI MHpa U
Hay4YHOI'O MHUPOBO33pPEHUS, O BKJIAJIE POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE
Ouosiornu, PyHKIIMOHATIHHOM IPAaMOTHOCTH YEJIOBEKA JUIS PEIICHHS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COACP)KAHUE OMOJIOrMUECKUX TEPMUHOB U MOHATUNA: BUJ, OMYJIALU,
reHOQOHJ, IBOJIOLMSA, JBUXKYyIIME CHiIbl ((akTOpbl) 5SBONIONUHU, MPUCTIOCOOJIEHHOCTh
OpPraHM3MOB, BMJI000pa30BaHUE, HKOJOTHYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBHI, pEIyIICHTHI, IIETM MTATAHUS, SKOJOTUUeCKas MUpaMuia, Ouoreorenos, onocdepa;

yMEHHE u3JaraTh OHOJOrMuYeckue Teopuu (dBomouuoHHas Tteopus Y. J[lapBuHa,
CHUHTETHYECKAas TEOPHs SBOJIIOLUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apoplieBoro cxozacrsa K. M.
bapa, yepenoBanus riaBHbIX HampasiaeHMM u myted sBomounu A. H. CepepuoBa, yueHus o
6uocdepe B. 1. Bepranckoro), onpeaensTe IpaHULIbI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM;

YMEHHE BIIAJIETh METOJAaMH HAYYHOTO IMO3HAHUS B OMOJIOTHMU: HAONIOJICHWE U OINMCAHHE
KUBBIX CHCTEM, IPOLIECCOB M SBICHUH, OpraHu3alus M IPOBEJCHHE OHOJOTHYECKOTro
JKCIIEPUMEHTA, BBIABI)KCHHE THUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKIYy HCCIEAyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TMOIYYEHHBIX Pe3yJbTAaTOB, HCIOJb30BAHHBIX HAyYHBIX MOHATH,
TEOPHi U 3aKOHOB, YMEHHE JIeJIaTh BbIBO/IbI HA OCHOBAHHMHM ITOJYUYEHHBIX PE3yJIbTATOB,;

YMEHHE BBIJICTATH CYIIECTBEHHBIE MPU3HAKN CTPOCHUSI OMOTOTMYECKUX OOBEKTOB: BUJIOB,
HOMYJIAUUN, TNPOJYLEHTOB, KOHCYMEHTOB, pEAyLEHTOB, OHMOIreOl€HO30B M OSKOCHCTEM,
OCOOEHHOCTM  IPOLIECCOB:  HACIEACTBEHHONM  HM3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU1000pa30BaHMsl, MPUCIIOCOOJIEHHOCTH OPraHU3MOB, JEHCTBHUS SKOJIOTMYECKMX (DaKTOPOB Ha
OpraHu3MBl, IepeHOCca BEUIECTB U OTOKA SHEPTUU B SKOCHUCTEMAX, AHTPOIIOI€HHBIX U3MEHEHUN
B JKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEUIECTB W OMOT€OXMMHYECKHX IHKIOB B
ouocdepe;

yYMEHHE NMPUMEHATh NOJYYCHHbIE 3HAHUS Ui OOBSICHEHUs OMOJIOTMYECKUX IMPOILECCOB U
SBJICHUM, 7151 IPUHATUSA NPAKTUYECKUX PELICHUI B TOBCEIHEBHOM KU3HU C LIEIbI0 00eCIeYEeHHUS
0€30MMacHOCTH CBOETO 3/I0pOBbS M 310POBbS OKPYXKAIOIIUX JIOJEH, COOMIOJIEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKpY)KAIOIEH NPUPOAHON cpele, NMOHMMaHHE HEOOXOIUMOCTU
UCII0JIb30BaHUS JOCTUKEHUHN COBpEMEHHOMU ouonoruu JUIs paloOHAILHOTO
IPUPOIOIOIB30BaAHUS;

YMEHHE pellaTh JIEMEHTApHbIe OMOJIOrMYECKHE 3aJaud, COCTaBIIATh CXEMBbl IIE€peHOca
BEILECTB U YHEPTrUU B IKOCHCTEMAaX (LIeTH MUTAHUS);

YMEHHE BBINOJIHATH JIAOOPATOPHBIE M IpaKkTUYecKue paloThl, coOuogaTh MpaBHia IpU
paboTe ¢ y4eOHBIM U TaOOPaTOPHBIM 000pYIOBAHUEM;

YMEHHE KPUTHUYECKU OLEHHMBATh W MHTEPIPETUPOBaTh HH(POPMALUIO OHOJIOIMYECKOTO
coJiep)KaHUs, BKJIIOYAIOIIYI0 IICEBJOHAyYHbIE 3HAHUS U3 Pa3IMYHBIX HMCTOYHUKOB (CpelcTBa
MaccoBo MH(pOpMalK, HAay4YHO-TIOMYJISIpHBIE MaTepHalbl), paccMaTpUBaTh IJI00ATbHbIE
9KOJIOTHYECKHUE NMPOOIIEMbl COBPEMEHHOCTH, (JOPMHUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO
HO3UIIUIO;
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yMEHHE CO03[aBaTb COOCTBEHHbIE IHCBbMEHHBIE W YCTHBIE COOOUIeHMs, 00001as
Ouosornyeckyr0 HMHPOpPMAIMI0 M3 HECKOJbKHMX HCTOYHHUKOB, T'PAaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH.
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TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBo yacos DJIeKTPOHHbIE
HauMeHOBaHHe pa3/ie/ioOB U TeM (undposbie)
Ne n/n Kontpoabnbie | IlpakTuueckue
NMPOrpamMmbl Bcero o0pa3oBaTtesbHbIE
padoThI padoThI pecypesi
bu6motexa [IOK
L bronoris kax Hayka 2 1 05 https://m.edsoo.ru/7f41c292
2 JKuBbIE CHCTEMBI U UX OpTaHU3AIIH 1 bubamorexa LOK
https://m.edsoo.ru/7f41c292
3 XVWMHUYECKUN COCTaB M CTPOCHUE KIIETKH 8 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
4 JKusHenesTenbHOCTh KIICTKH 6 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
5 PasmHoOXeHue 1 MHAMBUIyaJIbHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OpPraHHU3MOB https://m.edsoo.ru/7f41c292
6 HacnenctseHHOCTE M M3MEHUYNBOCTD 3 15 bu6morexa LIOK
OpPraHHU3MOB https://m.edsoo.ru/7f41c292
7 Cenexuust opranu3mMoB. OCHOBBI 3 bubnuotexa [{OK
OMOTEXHOIOT U https://m.edsoo.ru/7f41c292
bubmmotexa [JOK
8 Pesepsiioe ppens 1 1 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4

23



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

11 KJIACC

KosmuecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3iesioB U TeEM (undgposbie)
Ne i/ Konrtpouabnsbie | IlpakTtnueckue
NMPOrpamMMbI Bcero o0pa3oBaTeJibHbIE
padoTbI padoThI
pecypcebl
bubmuorexa [IOK
1 1
BOIIONHOHEAS GHOTOTHS | 1 https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHUE U pa3BUTHE KU3HHU HA 9 05 bubmuotexa [IOK
3emite ' https://m.edsoo.ru/7f41cc74
3 0 5 1 bu6morexa [IOK
PTAHHSMBI H OKpYIarotas cpead https://m.edsoo.ru/7f41cc74
4 Coo01iecTBa U SKOJIOTUUECKUE CUCTEMBI 9 bubmmorexa LIOK
B https://m.edsoo.ru/7f41cc74
5 p ) 1 bubmuorexa [IOK
C3CPBHOE PPEMA https://m.edsoo.ru/7f41cc74
BIIEE KOJIMYECTBO YACOB I1
ObIIl O CTBO HYACOB I1O 34 5 95

I[TPOI'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

buonorus, 10 knace/ [Taceunuk B.B., Kamenckuit A.A., Pyouos A.M. u npyrue /Ilog pen.
[Naceunuka B.B., Akunoneproe obmectBo «M3narensctBo «IIpocBemenner»

buonorus, 11 kmace/ Ilaceunuk B.B., Kamenckuii A.A., Py6omos A.M. u apyrue /Tlox pen.

[Naceunuka B.B., Akunonepaoe obmectBo «M3narensctBo «IIpocBemenne»

METOAUYECKHUE MATEPUAJIBI JIUIAA YUUTEJIA

Metonnueckoe mnocobue k yueObnuky A. A. Kamenckoro, E. A. Kpukxcynoma, B.B.
[Taceunuka «buonorus. O6mas ouonorusi. 10—11 kmaccel. bazoBeiil ypoBeHBY.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
UHTEPHET

https://urok.apkpro.ru/ bubaunoreka uugpoBoro 00pa3oBaTeIbHOIO0 KOHTEHTA
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