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yueOHoro npeamera «buosorus. ba3oBblii ypoBeHb»

[Tpeamer (kypc) buosorus
Kmnacc 10-11
OO6mree yrciIo YacoB, OTBEICHHBIX I M3YU4EHUS Kypca , cocTaBisieT 68 dvacos: B 10 kimacce

— 34 gaca (1 gac B Hepenmto), B 11 kmacce — 34 yaca (1 yac B Heneno)

CocraBiieH B cooTBeTCTBUU ¢ DepepanbHOl paboueid mporpaMMoii o mporpamme yaeoHOTo
Kypca «buosorus. ba3oBslil ypoBEeHb».
Y4eOHuKH:

1 .ITaceunuk B.B., Kamenckuii A.A., PyonoB A.M. u npyrue /Ilox pen. [laceunnka

B.B.buonorus, 10 knace, Akiimonepraoe obmiectso «M3aarenserBo «IIpocsemenue», 2023
2. ITaceunnk B.B., Kamenckuit A.A., PyonioB A.M. u npyrue /Ilox pen. [laceunnka
B.B.buonorus, 11 kiace, Akiimoneproe oomectBo «M3narensctBo «IIpocsemenuey, 2023

CocTaBUTEND:
MouceeBa B.A.
YUYUTeIb OMOJIOTHH U XUMHUHU



HOACHUTEJIBHAS 3AIIMCKA

[Ipu pazpaboTke mporpaMmbl MO OUOJIOTUU TEOPETHUUYECKYIO OCHOBY IS
ONpeJeNieHHs] MOAX0A0B K (POPMHUPOBAHUIO COJAEPN AHUS YUEOHOro Mpeamera
«buonorus» cocrtaBunu: KoHuentyaubHbele mnonoxkenus OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1E€Jei, coAepKaHus, pe3yJbTaToB OOyYeHHsS U
TpeOOBaHUN K YpPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHUS OO0 OOIIMX
LENsX W TPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI
cpeaHero oo6bmiero oOpasoBaHus B Poccuiickoit ®epeparuu, a Takke
MOJIOXKEHHUsI 0 cnenuduke Onoaorun, €€ 3HaUeHUH B TMIO3HAHUU KUBOU MPUPOJIBI
u olecreueHnr CYIIECTBOBaHUsI uyenoBedeckoro oOmectBa. CoriacHo
HA3BaHHBIM TMOJOXKEHUSIM, OIpeJeiIeHbl OCHOBHBIC (YHKIIUU MPOTPAMMBI IO
OHMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Ouosiornu Aa€T MpeACTaBICHHE O IendX, 00 oOuen
cTpaTeruu OOY4Y€HHUs, BOCIUTAHHMS U PA3BUTHS OOYYAIONIUXCS CPEICTBAMU
yueOHoro mnpeamera «buonorus», ompenenser o0s3aTenbHOE MPEAMETHOE
colepKaHHe, €ro CTPYKTypy, paclpejaelieHde Mo pasjenaM U Temaw,
PEKOMEHYeMYI0 TOCJIeIOBATEIbHOCTh HU3Y4YeHHs Y4eOHOro wmarepuaia c
y4éTOM  MEXIPEIMETHBIX U BHYTPUIPEAMETHBIX  CBSI3€H,  JIOTHKH
00pa3oBaTeIBLHOrO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEN 00YyYatOIINXCS.

B mporpaMmme 1m0 OWONOrMHM TakKe YYUTHIBAIOTCS TpeOOBaHHS K
IJIAHUPYEMBIM JTIMYHOCTHBIM, METANpPEeJAMETHBIM U TPEAMETHBIM pe3yJibTaTaM
oOydeHus B (GOPMUPOBAHUM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
NEeSTENbHOCTU/YUeOHBIX JEHCTBUN 00YyYaroNIMXCsl 1O OCBOCHUIO COIEpP>KaHUA
OMOJIOTHYECKOTO 00pa30BaHMUS.

B mporpamme mo Owomorumm (10-11 xmaccel, ©6a30BbIi  YpOBEHB)
peann30BaH MPUHIUII MPEEMCTBEHHOCTH B HM3yUY€HMM OHMOJOTWH, Ojarojgaps
yeMy B HEW MpocMaTpUBAETCs HANPaBICHHOCTh HAa pa3BUTUE 3HAHHM,
CBSA3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
[IEHHOCTHBIX ~ OpPUEHTAlMd  JUYHOCTH,  OKOJOTUYECKOTO  MBIIUICHHS,
NpEeCTaBIEHUH O 3J0pOBOM oOOpa3e JKU3HU W OEpekHbIM OTHOIICHHEM K
OKpyXKaromen npupogHor cpene. Iloatomy Hapsaxy ¢ U3yYEHUEM
00IIEOMOIOTUYECKUX TEOpUH, a TakKe 3HAHUM O CTPOCHHH >KHUBBIX CHUCTEM
pPa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX MPOIECCOB B
nporpaMMe Mo OHOJIOTMM YJEJICHO BHMMAaHUE HMCIOJB30BAHHUIO TMOJYYEHHBIX
3HAHWM B MIOBCETHEBHOW KU3HHU JIJIS1 PEIICHUS MPUKIATHBIX 3a]1a4, B TOM YHUCIIE:
npopUIaKTUKKA  HACIHEACTBEHHBIX  3a00J€BaHUN  YEIOBEKa,  MEIUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS AKOJIOTUYECKHU
1eJIeCO00Pa3HOr0 TOBENCHUS B OKpYXAIoIed NPUPOJHON Ccpele, aHalu3a
BIIMSHUS XO35IMCTBEHHOM AEATEIbHOCTH YEJIOBEKAa HAa COCTOSIHUE MPUPOAHBIX U
HUCKYCCTBEHHBIX  JKOCUCTEM.  YCHIEHHE BHUMAaHUS K  IPUKIAJTHOU
HalpaBJIECHHOCTH  y4yeOHoro  mnpeamera  «buonorus»  MNPOAUKTOBAHO
HEO0OXOIMMOCTHIO 00ECTICUeHUsI YCIOBHM IS PEIICHUS] OJHOW M3 aKTyaJIbHBIX
3a/lady MIKOJILHOTO OMOJIOTMYECKOT0 00pa3oBaHUs, KOTOpas Mpearnoaraet
dbopMupoBaHUE Yy 00YJAIOMINXCS CIIOCOOHOCTH aIallTUPOBATHCS K U3MEHEHHSIM
JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHE cpemHero oOmero oOpa3oBaHUs 3aHUMAET BaKHOE
mecro. OHa obecrieunBaeT HOPMUPOBAHHUE Y OOYYAIOIMMXCS PEJCTAaBICHUI O
HayYHOI KapTUHE MUpA, PaCIIUPseT 1 0000I1aeT 3HAHIs O XKUBOW IpHUpose, €€
OTIMYMUTCIBHBIX MPU3HAKAX — YPOBHEBOW OPraHM3ALUU W DBOMIOLNH, CO3MAET
YCIOBUSL  JUJIsi: TO3HAHUA 3aKOHOB KUBOM MPUPOABL, (POPMHUPOBAHUS



(YyHKIMOHAIBHON TPaMOTHOCTH, HABBIKOB 3J0pPOBOTO M Oe30macHoro obpasza
KU3HHU, DKOJIOTMYECKOrO0 MBIIUICHUS, IIEHHOCTHOTO OTHOIIEHUS K >KUBOU
MPUPOJE U YETIOBEKY.

bonbimoe  3HaueHue  OWONOTMA  HMMEET  TaKXkKe Uil pelIeHus
BOCIIUTATENbHBIX M PAa3BUBAIONIMX 3a/Ja4 CpeAaHero oOiero ooOpa3oBaHMs,
coruanu3anuu odydarouuxcs. M3yuenue Ouonoruu obOecreyuBaeT YCIOBUS
TSt dhopmupoBaHus WHTEJUICKTYaJbHbIX, KOMMYHUKAIIMOHHBIX U
MH(QOPMAIIMOHHBIX  HABBIKOB, JICTETUYECKOM  KYJIBTYpPhI, CIOCOOCTBYET
WHTErpaluu OMOJOTUYECKUX 3HAHUU C MPEACTABICHUSMHU U3 IPYTUX YUEOHBIX
MpeaMETOB, B YaCTHOCTH, (U3WKHA, XuMuu U reorpadpun. Ha3BaHHbIe
MOJIOKEHUSI O TpeJHa3HaueHuu yuyeOHoro npeamera «buonorus» cocraBuiu
OCHOBY JUIsl OMNpEJENCHHUs] MOJAXOJ0B K OTOOpY W CTPYKTYPUPOBAHHMIO €rO
coJiep KaHusl, MPEICTaBICHHOr0 B POrpaMme 1o OUOJIOTHH.

OT160p coaepkanus yueOHoro npeameta «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TMO3MUIMHA KYJIbTYpPOCOOOPAa3HOTO MOAX0/a, B COOTBETCTBUU C
KOTOPBIM OOydaronuecst JOJKHbI OCBOUTH 3HAHUS U YMEHHS, 3HAUUMBIC IS
dbopMupoBaHusi oOLIEH KYyJIbTYphl, ONpENEAIONIME aJeKBATHOE TOBEICHUE
YeJioBeKa B OKPYXKaloIlel MPUpOAHON cpefie, BOCTpeOOBaHHbIE B TTOBCETHEBHOM
KU3HHU M MPAKTUIECKON JesaTenbHocTh. Oco00oe MeCcTo B 3TOM CUCTEME 3HAHUM
3aHUMAIOT  JJEMEHThl  COJEpXkKaHUsS, KOTOpbIE CIIy)KaT OCHOBOM IS
dbopMUpOBaHUS TPEACTABICHUA O COBPEMEHHOM €CTeCTBEHHO-HAyYHOMU
KapTUHE MHpa U IEHHOCTHBIX OPUEHTAIUSAX JIMYHOCTH, CIIOCOOCTBYIOIIUX
ryMaHHU3aIuu OMOJIOTHYECKOro 00pa30BaHMs.

CTpyKkTypupOBaHHUE COJEepKaHUs yueOHOTO Marepuala B MpOrpaMMe IO
OMOJIOTUM OCYIIECTBICHO € YYETOM MPUOPUTETHOTO 3HAUYCHMS] 3HAHUMA 00
OTIIUYUTENIBHBIX OCOOCHHOCTSX KUBOM MPUPOJIBI, O €€ YPOBHEBOM OpraHu3aluu
U DBONIOIMU. B COOTBETCTBMM C 3TUM B CTPYKType Y4eOHOro mpeamera
«buonorus» BbIJIEIEHBI CIEAYIONINE ColepKaTelbHble TUHUN: «buonorus kak
Hayka. MeTopl HaydyHOTO MO3HaHUs», «KieTka kak Ouoiornyeckas CUCTEMay,
«OpranusMm Kkak Ouonoruueckas cucrema», «CucrtemMa u MHOrooOpasue
OpraHUYeCcKOr0 MHpPa», «IBOJIONUS KUBOH NPHUPOABD», «IKOCUCTEMBI U
PUCYIITUE UM 3aKOHOMEPHOCTH.

Lens u3ydenus ydebHoro npeamera «buosnorus» Ha 0a30BOM ypoBHE —
OBJIaJIcHWE OOYYaIOIMMHUCA 3HAHUAMH O CTPYKTYPHO-()YHKIIMOHAJIBHOM
OpraHu3allid >KUBBIX CHCTEM pAa3HOTO paHra W MNpUOOpeTeHne yMEHUU
UCIIOJIb30BaTh TH 3HAHUS NJIsi TPAMOTHBIX JCHCTBUN B OTHOIIEHWU OOBEKTOB
KUBOU MPUPOJIBI M PEIICHUS PA3TUIHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctmwxkenue 1enu u3ydeHus ydyeOHoro mnpeamera «buonorus» Ha
06a30BOM ypOBHE 00€CTIEUMBACTCS PELICHUEM CIeAYIOIMIMX 3a7a4:

OCBOCHHE 00YYAIONIUMUCA CUCTEMbI 3HAHUU O OMOJIOTHYECKUX TEOPHUSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, MpaBUiaX, CIyXKallux
OCHOBOH 7151 JOPMUPOBAHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTHHE
MHpa, O METOJaX HayyHOTO TO3HAaHUS, CTPOEHHUHM, MHOroo0pazuu u
OCOOCHHOCTSAX JKHMBBIX CHUCTEM pa3HOTO YpPOBHS OpraHW3alllM, BbIAAIOLIUXCS
OTKPBITUSX ¥ COBPEMEHHBIX UCCIEAOBAHUSAX B OMOIOTHH;

dbopMupoBaHue y 00yJaronuxcsi MO3HABATEIBHBIX, HHTCIUICKTYATbHBIX U
TBOPYECKUX CIHOCOOHOCTEW B MPOIIECCE aHAIW3a JAHHBIX O MyTAX Pa3BUTHUS B
OMONOTUY HAYYHBIX B3IJISIIOB, MJIEH W MOAXOJOB K M3YYCHHIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aIINY;

CTaHOBJIEHUE Yy oOyyarmuxcs o0O0uel KyabTypbl, (YHKIHMOHAIBHOM
rPAMOTHOCTH, pPa3BUTHE YMEHUH OOBACHATH U  OLECHHUBATh  SIBJIICHUS



OKPYXAaIOLEro MHUpa >KMBOW NPUPOJIBI HAa OCHOBAaHMM 3HAHUU U OIBITA,
MOJIYYEHHBIX MPU U3yYEHUU OMOJIOTUH;

dopMupoBaHue y oOydYaroUMXcsi YMEHUHW WJUIFOCTPUPOBATH 3HAYEHUE
OMOJOrMYECKUX 3HAHUM B MPAKTHUYECKOW JEATENBHOCTU YEJIOBEKa, PA3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTU;

BOCIUTaHUE YOEXIEHHOCTU B BO3MOKHOCTHU TMO3HAHUS YEJIOBEKOM >KUBOM
MPUPOJIbI, HEOOXOJAMMOCTH OEpEeKHOTO OTHOIICHHS K HEH, COOMI0aeHus
ATUYECKUX HOPM MPU MPOBEJACHUH OUOJIOTUUECKUX UCCIEOBaHUI;

OCO3HAHHME LIEHHOCTU OHOJOTMYECKUX 3HAHUM Il MOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpBI, 1J1s1 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

npUMEeHEeHHe NPUOOPETEHHBIX 3HAHUW U YMEHHI B MOBCEIHEBHOM KU3HU
JUTSL OLIEHKH TIOCJIEJICTBUM CBOEH JESATENBHOCTH 10 OTHOLIEHUIO K OKPY>Katolen
cpelne, COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U  COOJIOJEHUE Mep
npouIakTUKU 3a00J€BaHU.

B cucreme cpennero oOumiero oopazoBanusi «buonorusi», uzydaemasi Ha
0a30BOM YpOBHE, SIBJISIETCS 00A3aTENIbHBIM YU€OHBIM MPEIMETOM, BXOSUIUM B
CoCTaB MpeaMeTHOM obnactu «EcTecTBeHHO-HAYyYHBIE PEMETHI.

Jnst u3yueHus Ouonorud Ha 0a30BOM ypOBHE CpeAHEero oOIero
oOpazoBanus oTBoauTcs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hezneno), B
11 KJIacce — 34 gaca (1 qac B HEJICIIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorus kak Hayka.

buonorus kak Hayka. CBA3b OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMU
U JpYTMMH €CTECTBEHHBIMM HayKamH, (uiocopuen, 3THUKOH, 3CTETUKOW U
npaBoM. Ponb Ouonorun B OpMUPOBAaHMM COBPEMEHHON HAay4YHOW KapTHHBI
mupa. CucreMa OMOJIOTUYECKUX HAYK.

Metonpl TO3HaHUS KUBOM mpuponbl (HAOMIOJEHUE, HKCIEPUMEHT,
OMMCaHKWE, H3MEpEeHue, Kiaccu(ukanus, MOJEIUPOBAHUE, CTATUCTUYECKas
00paboTKa JTaHHBIX ).

JdeMoHcTpanum:

Iloptpersl: Y. Hapsun, I'. Menaens, H. K. Konbuos, Ix. Yorcon n @.
Kpuxk.

Tabnuupl u cxembl: «MeToAbl MO3HAHUS KUBOU TPUPOIIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThI:

[Ipaktuueckas padora Ne 1. «Mcmosnb3oBaHue pazIUYHBIX METOJOB MPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI U UX OPraHU3AIUSA.

XKusbie cucrembl (OMOCHMCTEMBI) KaK MpPEIMET HU3Y4YEHHsS] OHOJIOTHH.
OTau4me )KUBBIX CUCTEM OT HEOPTaHUUECKON TTPUPO/IBI.

CpoiicTBa OmocucteM W HUX pa3zHooOpaszue. YPOBHU OpraHHu3aluu
OuocucTeM: MOJEKYJSPHBIN, KJIETOYHBIM, TKAHEBBI, OPraHU3MEHHBIMH,
NOMYJIALIMOHHO-BUA0BO, AKOCHCTEMHBII (OuoreorieHOTHYECKUT),
OnochepHbIii.

JdeMoHcTpanum:

Tabmuupr u  cxembl: «OCHOBHBIE TIPU3HAKUA JKU3HH», «YPOBHHU
OpraHu3aluu KUBOW MPUPOIBD).

O6opynoBanue: Mojenb Mojekyisl JJHK.

Tema 3. XumMnueckuii COCTaB U CTPOEHNE KJIETKH.

XUMUYECKUNA COCTAB KIIETKH. XUMHUUYECKHUE JIEMEHTHI: MAKPOAJIEMEHTHI,
MUKpO3JEMEHTHI. Bojia 1 MUHEpalbHbIE BEIIECTBA.

OyHKUIMM BOABI M MHUHEpalIbHbIX BellecTB B kierke. [lognep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHne 0€1KOB. AMUHOKHUCIIOTHI — MOHOMEPHI OEJTKOB.
He3zamenumble W 3aMEHMMBIE aMHWHOKHCIIOTBI. AMHUHOKHCIIOTHBIM COCTaB.
YPOBHH CTPYKTYpPBI OEIKOBOM MOJIEKYbI (IEpBUYHAS, BTOPUYHAS, TPETHYHAS U
YeTBEpTUYHAS CTPYKTypa). XHMMHUUYECKHE CBOWcTBa OenkoB. buomornueckue
byHKIIMN OENKOB.

®epmeHThl — Ouosiormueckue katanmm3atopbl. Ctpoenue ¢depmeHTa:
aKTUBHBIA TEHTpP, cyOcTpatHas crnenududyHoctb. Kodepmentol. ButamuHsbl.
Otnmnuus HepMEeHTOB OT HEOPTAHUUECKHUX KaTalIn3aTOPOB.

VYrneBoabl: MoOHOcaxapuabl (TJ0Ko3a, pubo3a U J1e30KcHpud03a),
aucaxapuabl (caxaposa, JIakTo3a) M MoJMcaxapuibl (Kpaxmall, TJIMKOTEH,
HeJTI0103a). buonornyeckue GyHKIMHN YTII€BOAOB.

Jlumuppt: tpurnunepuasl, GocPoIUmUabl, CTEpouasl. [ napoduabrHO-
ruapodoOHbIe CcBoicTBA. buonormueckue Qynkmmm munugoB. CpaBHEeHHE
YIJIEBOJIOB, OETIKOB U JIUMHJIOB KAK HICTOUHUKOB SHEPIUHU.



Hyxnennoseie kucnorsl: JJHK wm PHK. Hykmeotmaer — MoHOMEpSI
HyKi1eruHOBbIX KHCIOT. Ctpoenne u ¢yHkuuu JJHK. Crpoenne m ¢dyHkuun
PHK. Buast PHK. AT®: ctpoenue u pyHKIHH.

Hutonornas — Hayka o kierke. Krerounas teopus — mpumep
B3aUMOJICUCTBUS UAEH M (PaKkTOB B HAyYHOM MO3HAHMU. MeTonbl U3y4eHHUS
KJIETKHU.

Knerka kak nenoctHas >xuBas cucreMa. OOIIME NPU3HAKK KIETOK:
3aMKHYyTasl HapykHast MmemOpana, monekyisbl JJHK kak renernyeckuii anmapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: 3yKapuoTHYecKass M Mpokapuotuyeckasd. OcoOeHHOCTH
CTpoeHusl IpokapuoTHueckoil kietku. Knerounast crenka Oakrepuit. CTpoeHue
AYKAPUOTUYECKOW KJIETKU. OCHOBHBIC OTJIMYHUSL PACTUTENIBHOM, KUBOTHOU H
IpUOHOM KIETKH.

IToBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAsl CTEHKA, IIMKOKAJIMKC,
ux ¢yakaun. I[lna3zmatudeckass memOpaHa, e€ CBoOWCTBA U (PYHKIIUH.
[utonnasma u e€ opranouasl. OgHOMEeMOpaHHBIe opraHouabl KieTku: DIIC,
anmapar ['onbmxu, mau3ocombl. [loyaBTOHOMHBIE OpPraHOUIbl  KJIETKH:
MUTOXOHJPUHU, TACTUABL [IpoucxoxkaeHrne MUTOXOHAPUN M TUIACTUA. Buibl
mactu. HemeMOpaHHbIE OpraHOWABI KICTKH: PUOOCOMBI, KJIETOYHBIN IEHTP,
LHEHTPUOIIU, PECHUYKH, )KT'YTUKUA. DYHKIIUM OpraHOUI0B KIETKU. BritoueHus.

Snpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: sjaepHas 000J04Ka,
KapuoIia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BEIIECTB B KIETKE.

JdeMoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos,
k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacripefieieHue XUMHUUYECKUX DJJIEMEHTOB B HEXKHBOUN
npupoae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOU MIPUPOJIEN.

Tabnuuel u cxemsl: «lleproguueckas TabiauIa XUMUUYECKUX 3JIEMEHTOBY,
«CTtpoeHne MOJEKyNbl BoAbl», «buocunte3 Oenka», «CTpoeHHE MOJIEKYJIbI
6enka», «Ctpoenne depmentay, «Hyknennossie kucnorsl. [JHK», «Ctpoenue
Monekynbl  AT®», «CTpoeHHe >3yKapuoTHUEeCKOM KieTku», «CtpoeHue
KUBOTHOM  KJIETKH», «CTpOeHUE pacCTUTEIBHOM KIETKW», «CTpoeHue
IPOKAPUOTUYECKOM KIETKnW», «CTpoeHHe sapa KIETKW», «YTJIEBOIbI»,
«JInmanery.

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYyIOBaHWE JUIsl MPOBEICHUS
HAOJIOICHUM, M3MEPEHUI, IKCIIEPUMEHTOB, MHUKPOIIPENapaThl PaCTUTEIHHBIX,
KUBOTHBIX M OaKTepUATBbHBIX KIETOK.

JlabopaTopHble U NpakTHYecKHe PadoThI:

JlaGoparopHast pabora Ne 1. «/3ydyeHue KaTaIMTHYECKOH aKTHBHOCTH
dbepMeHTOB (Ha TpUMEPe aMUIIA3bl WIH KaTanas3bl)y.

JlabopatopHast padota Ne 2. «M3ydeHue CTpoeHUs KIETOK PacTCHHIA,
KUBOTHBIX U OaKTEpU MOJI MUKPOCKOTIOM Ha FOTOBBIX MHUKpOMpenapaTax u ux
OIIMCAHUE.

Tema 4. dKusHeaeATEJIbHOCTh KJICTKH.

OOmeH BemecTs, WM METa0oIM3M. ACCUMIIIATIHS (TUTACTUYECKUA OOMEH)
U JTUCCUMWIIAIUS (PHEPTETUIECKU 0OMEH) — JIBE€ CTOPOHBI €AMHOTO TpoIecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIECTB U SHEPIUU B MOHUMAHHUU
MeTadoIn3Ma.

Tunbel oOmeHa BemecTB: aBTOTpOoPHBIM U rerepoTpodHbid. Pomb
(dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAILICHUHN YHEPTUU B KIETKE.



®orocunte3. CBetoBas W TeMmHOBass (¢a3bl (GoTocuHTe3a. Peakuuu
dotocunTesa. DPdekTuBHOCTh (oTOCHMHTE3a. 3HaueHue ¢(OTOCUHTE3a JJIst
XKU3HUM Ha 3emuie. BnusHue ycioBuil cpenbl Ha (OTOCHUHTE3 M CIIOCOOBI
TIOBBILICHUS €70 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UpyIole OakTepuu. 3HaYEHUE XEMOCHHTE3a
JUIS J)KA3HHU Ha 3eMiIie.

DOHepreTuueckuii oOMeH B KileTKe. PaciienieHue BellecTB, BbIIEIECHUE U
AKKyMYJIMPOBAaHHME SHEPIHUM B KJIETKE. OTambl 3HEPreTUHYecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopogHoe OKHCIEHHE, WIH KIETOYHOE
JbIXaHUE. OkucnurtenbHOE dbochopunupoBanue. O} bhexTuBHOCTD
HHEPreTUYeCcKOro oOMeHa.

Peakniun matpuuyHoro cunHte3a. ['enernueckas unpopmauus u JIHK.
Peanuzanus renernyeckoil mHbopmanuu B KieTke. ['eHEeTHUEeCKUil KOA U ero
cBoictBa. Tpanckpunuuss — wmatpuuHblii cuHte3 PHK. Tpancmsmus —
OouocuHTe3 Oenka. Otamnbl TpaHcasuuu. KonupoBanue amuHokucnor. Poib
pubocom B OMocHHTE3E OelKa.

Hexnetounsie hopmbl xu3uu — BUpychl. ctopust oTkpeiTHst BUpycoB (/.
N. WBanoBckuii). OCOOEHHOCTH CTPOCHHUS W KU3HEHHOTO IIMKJIA BHUPYCOB.
bakrepuodaru. bone3nu pacTeHui, >XKUBOTHBIX W YEJIOBEKA, BBHI3IBAEMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BHUY) — Bo36ynurens CIINda.
OOpatHas  TpaHCKpuIlMs, peBepraza W  uHTerpaza. IlpodunakTuka
pacnpoCcTpaHEeHHs] BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konsuos, /. Y. UBanoBckuii, K. A. Tumupszes.

Tabnuuel u cxembl: «Tunel nutanusy, «Metadboauzm», «MUTOXOHIPUSY,
«HepreTuyecKkuii 0omMen», «Xiaoporiact», «Potocuntesy, «Ctpoenue JJHK»,
«CTtpoenne U (QyHKIMOHHpOBaHUE TreHa», «CuHTe3 Oenka», «l eHeTmyeckui
kom», «Bupycw», «baktepuodarn», «CTpoeHHE M KU3HEHHBIM LUK BUpYca
CIINa, 6akrepuodaray, «Permmukamus JJHK».

O6opynoBaHue: MOJEJIN-alIuInKalun «Y nBoeHHE JIHK u
TpaHCKpuMIusa», «buocunte3 0enka», «CTpoeHHE KIETKU», MOJEIb CTPYKTYPHI
JIHK.

Tema 5. Pa3MHoOkeHMe M MHAUBUYAJIbHOE PA3BUTHE OPTraHU3MOB.

Kietounslii 1iukiI, WM >KM3HEHHBIM MUK KiIeTkd. MHTepdaza m MuTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIN HAaOOp — KapUOTHII.
JIMTuionaHelidi W TalIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[uTosornueckne OCHOBBI PA3MHOXKEHUS W HHAUBUIYAJbHOTO Pa3BUTHSA
OpPraHu3MOB.

Henenue knetku — muto3. Crangun mutosa. [Iponeccel, mpoucxoasiiye Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi rubenb KIETKH — armomnTo3.

@dopMbI pa3MHOXKEHUS OpPraHU3MOB: O€CIoioe © TMOJIOBOE. Bus
Oecronoro  pa3MHOXKEHHs: JIeJIeHHEe HaJABOe, TOYKOBaHHE OJHO- U
MHOTOKJIETOYHBIX, CropooOpa3oBaHue, BEre€TaTUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTAHU3MOB, €I0 3HAUYCHUE ISl CEJICKIINH.

ITosioBOE pa3MHOXKEHHE, €T0 OTIIMYUSA OT OECIOI0TO.

Meiio3. Cranuu menosa. IIpoueccsl, mpoucxoadinne Ha CTaauax Menosa.
IToBenenne xpomocom B Meio3e. KpoccuHrosep. bruonormdeckuii CMbICT H
3HA4YECHUE MEH03a.



I'amerorenes — mporecc 00pa3oBaHUS TMOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie kemne3bl: CEMEHHUKHU U aMYHUKUA. OOpa3oBaHUE U Pa3BUTUE MOJTOBBIX
KJIIETOK — raMeTr (CIepMaTo30u, SIMIEKIIeTKa) — CIEepPMaTOreHe3 U OBOTCHE3.
Oco0eHHOCTH CTpOCHHMS SHUIEKIETOK W crepmaTo30uaoB. OmioI0TBOpPEHUE.
ITaptenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHE3). OMOpPHUOHAIBLHOE pa3BUTHE
(amOpuorenes). Itanbl SMOPUOHAIIBHOTO PA3BUTHUS Y MIO3BOHOYHBIX KUBOTHBIX:
npoOneHue, racTpyisnus, opranoretes. [locramOpuonansHoe pazBuTHe. THUIIBI
MMOCTAMOPUOHAILHOTO PAa3BUTHS: MpsIMOE, HempsiMoe (JIuYuHOuYHOE). Briusuue
Cpebl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CHOCOOHBIE BBHI3BIBATH BPOXKIEHHbIE
YpOJICTBA.

Poct u pazButue pacteHnii. OHTOT€HE3 LIBETKOBOTO PAaCTEHUSA: CTPOCHHUE
CEMEHU, CTAINU PA3BUTHUSIL.

JdeMoHcTpanum:

Tabmumpl u cxembl: «DOpMbI Pa3MHOXKEHHSI OPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pPACTeHU», «BereraTuBHOE pa3MHOKEHUE
pacreHuity, «Jlenenue kineTku Oakrepuit», «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenue xpomocombly», «Kierounsiii 1iukny, «Permnukanus JJHK», «Murtos»,
«Meio3zy», «lIpsamoe n HenpsiMoe pa3BUTHEY, «I aMeTOreHe3 y MIIEKOIUTAOIINX
U 4yesraoBekay, « OCHOBHBIE CTaIUM OHTOTCHE3A.

OGopynoBaHue:  MHKPOCKOI,  MHUKporpenapathl  «CrepMaTo30uIbl
MJIEKOTIUTAIOUIEro», «SiiekieTka wmiekonuTaromero», «KapuokuHes B
KJIETKaX KOpEIKa JIyKa», MarHUTHas MOJEIb-anruiukaus «JleneHue KieTku»,
moaenb JIHK, Monens meradazHoit XpoMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

JlaGopatopHas pabota Ne 3. «HabGmronenne mMuTo3a B KIETKaX KOHYMKA
KOpEIIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopHast pabora Ne 4. «/3ydyeHue CTpoeHUS MOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer wm 3amaum reHetuku. lcropust pa3BuTus TeHETUKU. Poib
IIUTOJIOTUA M IMOPUOJIOTUM B CTAHOBJIEHUU TE€HETUKH. BKIam pOCCHMCKUX U
3apyOeKHBIX  YY4E€HBIX B  pa3BUTHE TEHETUKU. METoNbl  TeHETUKU
(ruOpUIOIOTHYCCKHUM,  IIUTOTCHETUYECKUH,  MOJICKYJSIPHO-TEHETUUYSCKHUH ).
OCHOBHbIE T€HETHUECKNE TOHATHUS. ['eHeTHUecKass CHMBOJIMKA, UCIIOIb3yeEMasl B
CXeMax CKpelIMBaHUMU.

3aKOHOMEPHOCTH  HACJIEIOBaHMS  IPU3HAKOB, ycTaHOBJIEHHble [
Mennenem. MoHOTHOpHIHOE CKpEIIMBaHUE. 3aKOH €IWHOO0Opasus THOPUIOB
nepBoro mnokojieHud. I[lpaBuio [JTOMHHHpPOBAHUS. 3aKOH  paCIIEIICHUS
npu3HaKkoB. ['unoresa ynctotel raMmeT. 1101HOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe CKpemuBaHUE. 3aKOH HE3aBUCHMOIO  HACJeIOBaHUs
npu3HakoB. lluToreHeTMyeckne OCHOBBI JUTUOPHIHOTO  CKPEIIMBAHUS.
AHanuzupyonee CKpELIMBaHUE. Ucnonb3zoBanue AHATU3UPYIOLIETO
CKpEIIMBAaHUS ISl ONPEIeSICHUs] TeHOTUIIa 0COOU.

CuemienHoe HacjenoBaHwe Tnpu3HakoB. PaGora T. Moprana 1o
CLUCIUICHHOMY HACJIEAOBaHHWIO TeHOB. HapylieHue clHElieHnss Te€HOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHne KapThl.

I'enetnka nosa. XpoMOCOMHOE ONpeAEIeHNE N0Ia. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['oMoraMeTHesle W TeTeporameTHble opraHu3Mbl. HacimenoBanue
MIPU3HAKOB, CLEIJIEHHBIX C MMOJIOM.



N3MeHYnBOCTSD. Buael  uM3MEHUMBOCTH: HEHACJIEACTBEHHAs u
HaclieACTBeHHasA. Poimb cpenbl B HEHACHEICTBEHHOW  HM3MEHYMBOCTH.
XapakTepucTuka MOIU(DUKAIMOHHOW W3MEHYMBOCTU. BapuanuoHHBIN psan u
BapuanuoHHass KkpuBas. Hopma peakuuu npuszHaka. KoinuecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKK U UX HOpMa peakiuu. CBoWcTBAa MOIU(PUKAIIMOHHON
M3MEHUYHUBOCTH.

HacnencrtBeHHasi, niam reHoTUNHYECKas, U3MEHYMBOCTh. KomOuHaTHBHAS
M3MEHYMBOCTh. Meilo3 M TMOJoBOM mpolecc — OCHOBAa KOMOWHATUBHOMN
W3MEHYUBOCTU. MyTalnMoHHas U3MeH4YuBOCTh. Kraccudukamuss myTaiuii:
IFE€HHbIC, XPOMOCOMHBIE, T€HOMHbIE. YacToTa ¥ MPUYMHBI MYyTalH.
MyTtarennbsie (QakTopbl. 3aKOH TOMOJOTHYECKUX PsSJIOB B HACJEIACTBEHHOU
m3MenuuBoctyu H. U. BaBuiiosa.

BhesnepHast HaCI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetrnka udenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJIbI T€HETUKU
YEJI0BEKA: reHeaJ0rnIeCKu, OJM3HEIIOBBI, IIMTOT€HETUYECKHUH,
OMOXMMHUYECKUN, MOJEKYIsIpHO-TeHeTHYeckuil. COBpeMEHHOE OIpe/eNieHue
TE€HOTHIIA: MMOJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCJIE C
nomotnpto [1I[P-ananu3a. HacnenacTtBenHbie 3a00jieBaHUS 4YeIOBEKAa: TCHHBIC
OoJie3Hu, O0JIE3HU C HACIICICTBEHHOM MPEeapacioioKeHHOCThI0, XPOMOCOMHBIE
oone3nu. ComaTuyeckue U TeHepaTuBHbIC MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHnuIBl 310pOBOTO 00pa3a KU3HU, TUATHOCTUKU, MPODUIAKTUKHI U JICUCHUS
reHeTHYECKUX 00Je3Hel. Menuko-reHeTuuecKoe KOHCYJIbTHPOBAHUE. 3HAUCHHE
MEIMIIMHCKON TEeHETUKUM B TMPENOTBPAIIEHUH U JICUEHUU TEeHETUUYECKUX
3a00JIeBaHUi YeIoBeKa.

JdeMoHcTpanum:

IToptpetsl: I'. Menaens, T. Mopran, I'. ne ®pu3s, C. C. UetBepuxos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBunos.

Tabmuuet u  cxembl: «MOHOTHOPUIHOE  CKpELIMBAaHWE U €ro
IUTOT€HETUYECKAasi OCHOBa», «3aKOH pAaCIIEIUIEHHUS M €ro LUTOreHEeTUYecKas
OCHOBa», «3aKOH YHCTOTBHI Tramer», «JluruOpumHoe  CKpelrBaHUE,
«lluTomornyeckne  OCHOBBI  JUTHOPHUIHOTO  CKpEIIUBaHUs», «Mero3»,
«B3anMoIeCTBUE AJUICIBHBIX TEHOBY», «l'€HETHYEeCKHe KapThl PACTEHHU,
KUBOTHBIX U YeJOBEKa», «l'eHeTHuKa mojia», «3aKOHOMEPHOCTH HACJIEIOBaHUS,
CLUEIUIEHHOTO C moJIOM», «KapuoTumbsl YeoBeka M KUBOTHBIX», «Buuasl
U3MEHUYMBOCTHY, «MoaudukamoHHas U3MeHYUBOCThY, «HacnenoBanue pesyc-
dakropa», «I'eHeTuka rpymni KpoBu», «MyTalmoHHAsT K3MEHYUBOCTHY.

O6opynoBanue: MoJenu-anIuIuKanuu «MOHOTHOPUIHOE CKPEIIMBAHUEY,
«Hemonnoe pomuuMpoBaHue», «JlurnOpuaHoe ckpemmBaHuey, «llepekpéct
XpOMOCOM», MUKPOCKON M MuKpompenapaTt «Jlpozoduna» (Hopma, myTtanuu
(dbOpMBI KPBUTLEB U OKPACKH TeMa), repbapuit «I'opox MmoceBHONY.

JlabopaTopHble U MpaKkTHYecKHe PadoThI:

Jlabopatopnas padota Ne 5. «3ydeHune pe3yabTaTOB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIMBAHUS Y APO30(HUITBI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparoprass pabora Ne 6. «lM3yuenme  mMoaMQpUKAITMOHHOMN
W3MEHYHMBOCTH, IOCTPOCHUE BAPUALMOHHOTO PAIA U BAPUALMOHHOW KPUBOW».

Jlabopatopnas pabora Ne 7. « AHanu3 MyTanuii y 1po30¢puiIsl Ha TOTOBBIX
MHKpOIIPENapaTax».

[Ipaktueckast padora Ne 2. «CocTaBieHHE M aHAIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkuusi opranusMoB. OCHOBbI OMOTEXHOJIOTH M.



Cenexkuus Kak Hayka U MPOLECC. 3apOKICHUE CEIEKIUU U TOMECTUKALIMS.
Yuenue H. WM. BaBwioBa 0 1EHTpax NPOUCXOXKICHUS U MHOrooopasus
KYJIbTYPHBIX pacTeHu. L{eHTpbl NpOUCXOXKICHUS JOMAIIHUX KUBOTHBIX. COPT,
1opoja, ITaMM.

CoBpeMeHHbIE METO/IbI CesIeKIIMU. MacCoBBI U MHIUBUIYAJIbHBIA OTOOPHI
B CEJIEKIIMU PACTEHHMI U >XKMBOTHBIX. OIEHKA 3KCTepbepa. BiM3kopocTBEHHOE
cKkpelBaHue — WHOpuAMHT. Yuncras nuHus. CKpenuBaHHE YHUCTBIX JUHUU.
['erepo3uc, nnu rubpunnas cuia. HepoacTBeHHOe CKpeluBaHue — ayTOpPHUIUHT.
Otnanénnas rubpuauzauus u e€ ycnexu. VckyccTBEeHHBI MyTareHes Hu
MOJIYYEHUE MOJMUIUIOUIOB. JIOCTMKEHUSA CEJNEKIMU PACTEHUM, XUBOTHBIX M
MUKPOOPTraHU3MOB.

buorexHonorus Kak oTrpacib IPOU3BOACTBA. ['€HHAs MHXKEHepus. DTarlbl
co3nanusi pekomOouHantHOM JIHK u TpaHcreHnnix opranu3moB. KierouHas
uHkeHepusi. Knerounele  KylnbTypbl. MUKPOKIOHAJIBHOE  Pa3MHOKEHUE
pactrenuid. KioHMpoBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX
OpraHu3MOB. OJKOJOrM4Yeckue u atuyeckue mnpodiembl. MO — reHetudecku
MOAUGUIIMPOBAHHBIC OPTAHU3MBI.

JlemoHcTpanuu:

IToptpersr: H. U. Basuiios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBanoB.

Tabnuupel u cxembl: Kapta «lIeHTpBI MPOUCXOXKAEHUS M MHOro0Opas3us
KyJbTYpHBIX pacTteHui», «llopoasl goMalIHMX JKUBOTHBIX», «Copta
KyJbTYPHBIX pacTeHui», «OtnanéHHas rudbpuauzanus», «PaboTel akamgemuka
M. @. Usanosay, «lloaumnonaus», «O0beKTH OMOTEXHOIOTNNY», «KiaeTouHble
KyJbTYpbl M KIOHHpOBaHuEe», «KoOHCTpynpoBaHME€ U IEPEHOC T'E€HOB,
XpPOMOCOM.

O6opynoBaHue: MYJSDKM TUIOJOB M KOPHEIUIOJAOB JUKUX (GOpM U
KyJIbTYPHBIX COPTOB pacTeHuit, repOapuit «CeabCKOX03sICTBEHHbBIE PACTEHUS.

JlaGopaTopHble M MpaKTHYeCKUe PadOThI:

Okckypcuss «OCHOBHBIE METOAbl U JOCTHUKEHHSI CEJEKUUH PACTCHUN U
KUBOTHBIX  (Ha  CEJIEKUMOHHYIO CTaHLMIO, IJIEMEHHYIO bepmy,
COPTOMCTIBITATEIBHBIA yYacTOK, B TEIUIMYHOE XO3SIMCTBO, J1ab0OpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

11 KIJACC

Tema 1. JBoIOIUOHHAA OHOJIOTHS.

[IpeanochiKu BO3HUKHOBEHHS 3BOJIIOLMOHHON TEOPUHU. DBOIIOLMOHHAS
Teopus U €€ MecTo B Ouonoruu. BriusHue 3BONIOIMOHHON TEOPUU HA PA3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenbcTBa 3BoOIONMU. [laneoHTONOrMUECKrEe: MOCIEI0BATENIBHOCTD
MOSIBJICHUSI BUJOB B TAJICOHTOJIOTHYECKON JIETOMHCH, TMEPEXOTHBIE (POPMBEI.
buoreorpadguueckue: cxomctBo u paznuume (GayH u (HIop MaTepuKoOB U
OCTpPOBOB.

OMOPHOJIOTUYECKHE: CXOJCTBA M PA3NTUUMSI dMOPHOHOB Pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTUYHBIE,
pyIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHMW3MOB HACIIEICTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX MyTEeH Yy BCeX
OpraHU3MOB.

OpomounoHHas Tteopust Y. JlapBuna. IIpeanochuiku BO3HUKHOBEHUSA
JapBUHU3MA. J[BMXKYIIME CHIIBI 3BOJIIOIMU BUJIOB 1O JlapBuHY (M30BITOYHOE



pa3MHOXXEHUE npu OTPaHUYEHHOCTHU pecypcos, HeonpeaeaeHHas
M3MEHYMBOCTh, OOpHOA 3a CyIIECTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunretndeckas Teopus 3Boioiuu (CTD) u e€ 0OCHOBHBIE TTOJIOXKEHUS.

MuxkposBotornus. [lonmynsiiusa kak e1MHUIA BUIa U SBOJIIOIUH.

JIBrky1ue cuibl ((aKTOpbl) IBOTIOIUK BUIOB B IpUpoie. MyTalmoOHHbIN
MPOIIECC U KOMOWMHATUBHAS M3MEHUYMBOCTh. llomynsiiiOHHBIE BOJHBI U Jpeid
reHoB. M3oms1ust U Murparusi.

EcrectBennsiit otO0p — Hampabisitouuii gakrtop sBooruu. Dopmbl
€CTEeCTBEHHOT0 0TOOpAa.

[Ipucnoco6eHHOCTh OPraHU3MOB KaK pe3yibTaT 3Borouuu. [Ipumepsl
pUCTIOCOOJIEHU Y Oprannu3MoB. ApoMopd 03kl U UINOAJANI TAIIUH.

Bun wu Bumoo6pazoBanme. Kputepuu Buma. OcHOBHbBIE (POpMBI
BUI000pa3oBaHusi: reorpauyeckoe, 3K0JIOTrMIeCcKoe.

MakposBomtorusi. Dopmbl  IBOJOIUU:  (PUIETHUYECKAs], JAUBEPreHTHAS,
KOHBEpreHTHasl, mapauieiabHas. HeoOpaTuMoCTh 3BOJIOIUY.

[Ipoucxoxnenue oT HeCIeMaIu3upPOBaHHBIX MIPEIKOB.
IIporpeccupyromas cnenuanu3anus. AJanTuBHas paguanus.
JdeMoHcTpanum:

[Toptpetsr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkensb, @. Mromep, A. H. Cesepiios.

Tabmumpelt m  cxembl: «Pa3BuTue opraHuyeckoro wmupa Ha 3emiey,
«3apoabIlIY MO3BOHOYHBIX JKUBOTHBIXY», «ApXxeontepukcy, «DopmMbl O0pLOBI 3a
cymiectBoBaHue», «EcTecTBeHHBIM  0TOOpP», «MHOroobpasue  COpTOB
pacTeHui, «MHoroob6pasue opox KUBOTHBIX), «Tomynsauumy,
«MyTanuoHHasi U3MEHYUBOCTHY, «ApoMopdo3bl», «Manoananranuny, «O0mas
nereHepauus», «/Bwxkymme cuibl sBodonun», «Kapra-cxema MapuipyTa
My TEIIECTBUS 4. JapBuHay, «boprba 3a CYILIECTBOBaHUE,
«IIpucnoco0neHHOCTh OpraHu3zMoBy, «l'eorpaduyeckoe BUA00Opa3OBaAHUE,
«IKOJIOTUYECKOE BHI000pa30BaHUE.

O6opynoBanue: KOJJIEKIIUS HACEKOMBIX C PA3IMYHBIMU TUTIAMU OKPAaCKH,
HA0Op TUIOZOB U ceMsiH, KoJuteKius «IIpuMephl 3aIIUTHBIX TPUCTIOCOOTIECHUN Y
KUBOTHBIX», MOJieTIb «OCHOBHBIE HAINPaBJICHUS IBOJIOLNUN», 00BEMHAS MOJIENb
«CTpoeHHE TOJOBHOTO MO3Ta O3BOHOYHBIX).

buoreorpadguueckass kapra Mupa, Kojuiekuus «DopMmbl COXpPaHHOCTH
UCKOIMAEMBIX KUBOTHBIX M pacTeHHil», Mojenp anmukanus «llepexpéct
XpOMOCOM», BJIaxHble mnpenaparsl «Pa3Butue HacekoMoro», «Pa3zButue
JSATYIIKA», MUKpoTpenapat «J{po3oduna» (Hopma, MyTaruu (OpMbl KPEUIHEB U
OKpacCKH Tela).

JlabopaTopHble U MpaKkTH4YecKHe PadoThI:

Jlabopatopnas pa6ota Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIO».

JlaGoparopnas pabota Ne 2. «OnucaHue MPUCIIOCOOICHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HM HA 3eMmJie.

JloHay4yHbIE NpPEACTABICHUS O 3apOXKJICHUM XU3HU. HayuHble rumoress
BO3HUKHOBEHHUS KU3HM Ha 3emiie: aOWOoreHe3 W MaHCTIepMUS. XUMHUYECKas
ABONIOLMS. AOUOTEHHBIN CHUHTE3 OPraHUYECKUX BEIIECTB M3 HEOPTaHUYECKHUX.
OKCNEPUMEHTAIBHOE TMOJTBEPKIICHHE XHUMHUYECKOW »3Bojitonuu. HauanbHble
sTambl Ouosorndeckor HsBomtonuu. ['unoresa PHK-mupa. dopmuposanue
MEMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE NMPOTOKIETKHU. [lepBble KIETKU U UX
3BOOIMA. POPMUPOBAHUE OCHOBHBIX IPYIIT )KUBBIX OPraHU3MOB.



Passutre xu3HM Ha 3emuie no spam u nepuonam. Karapxen. Apxerckas u
nporepo3oiickas dpbl. [laneo3olickas spa u €€ mepuoAbl: KEeMOPHUICKUIA,
OPJOBUKCKUH, CUITypPUHCKHH, IEBOHCKHH, KAMEHHOYT OJIbHBIN, TIEPMCKHIL.

Me3o3oiickast 9pa u € NeprObI: TPUACOBBIN, IOPCKHH, MEIOBO.

Kaitno3olickass 2pa u €€ mnepuoabl: NAJICOTCHOBBIN, HEOIE€HOBBIN,
AHTPOINOT€HOBBIM.

XapaKTepUCTUKA KIIMMAaTa U Ie0JIOTHYECKUX nporeccoB. OCHOBHBIE ATaIIbI
ABOJIIOIIMM PACTUTEIBHOTO M YKUBOTHOTO MHpa. ApomMop(]o3bl y pacTeHHil u
XKUBOTHBIX. [losiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpraHM4ecKOro MHpa Kak OTpakKeHHe HBOMOLMH. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIOIMSL ~ 4YeJIOBEKa.  AHTpONOJOTHs  Kak  Hayka.  PasBurtue
NPEJACTABICHUA O  MPOUCXOXKICHUM  4YeJoBeKa. MeTonbl  HU3y4YeHUs
aHTpornoreHe3a. (CxoactBa M pa3auyusl  4YEJOBEKA M KUBOTHBIX.
CucTeMaTH4YeCKOE MOJ0KEHUE YEIOBEKA.

JBuwxymue  cunsl  (pakrtopsl)  aHTpomoreHeza.  HacnmenctBenHas
U3MEHYMBOCTh M €CTECTBEHHBIH o0TOOp. OOIIeCTBEeHHBIM 00pa3 KU3HH,
U3TOTOBJICHUE OPYAUI TPYy1a, MBIIICHUE, PEYb.

OcCHOBHbIE CTaIUM W BETBH DBOJIIOLIMU YEJIOBEKAa: aBCTPAJIONUTEKH,
Yenosexk yMmenbiid, YesnoBek mnpsaMoXoasiini, YesroBeK HeaHIepTaIbCKUM,
Uenosek pasymHbiid. Haxonku McKkomaeMbIX OCTaTKOB, BPEMs CYIIECTBOBAHMS,
00J1acTh pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAHS.

Yenoeueckne packl. OcHOBHble OOJbIIME€ pachkl: €BPOMNEOUTHAS
(eBpasmiickasi), HErpo-aBCTpaJiOMJHAs (dPKBaTOpUAIbHAs), MOHTOJOUIHAS
(a3maTcko-amepukaHckas). UepTbl MPUCIOCOOJEHHOCTH  MpeACTaBUTENEH
YEJIOBEUYECKHUX Pac K YCJIOBHUSAM CYIIECTBOBaHMs. EIMHCTBO YEIOBEUECKUX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Peau, JI. Ilactep, A. M. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabnuup! 1 cxeMbl: «Bo3nnkHoBenne COJHEYHOM CHUCTEMBI», «Pa3BuTie
opraHuyeckoro wmwupa», «PactutenbHas kietka», «KuBoTHas KieTkay,
«lIpokapuornueckas kineTka», «CoOBpeMEHHasi CUCTEMa OPraHUYECKOT0 MUPay,
«CpaBHEHHE AaHATOMUYECKUX YEpPT CTPOCHHS YeOBEKa M YeIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJCOHTOJIOTMUYECKUX HAaXOJOK TPEIKOB
COBPEMEHHOI0 YeJI0BeKay, «/IpeBHenmue moan», «JIpesaue moan», «llepBbie
COBpPEMEHHBIE JIIOAN», «HenoBeuecKkue pacei».

O6opynoBanue: wmymspku — «[IpoucxokaeHue — demoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJIepTalblia, KPOMAHBOHIA), CIEIKUA WIIU
M300paKEHUS KaMEHHBIX OpPYAHMM TMEpBOOBITHOTO 4YeloBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TEOXpOHOJOTMYecKass TaOnuIa, KOJIeKIusa «DopMbI
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTropHble M IpaKkTHYecKUe padoThI:

[IpakTueckast padota Ne 1. «M3yyeHue nckonaeMbIx OCTaTKOB pacTeHUM
Y )KUBOTHBIX B KOJUIEKLUSIX.

DKCKypcusl «IBOJIOIMS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4HbIM WJIK KpaeBeIUECKUI My3eil).

Tema 3. Opranu3mMsl 4 OKpYysKawiuas cpeaa.

OKOJIOTHSI KakK HaykKa. 3aJaud W paslielibl  3KOJOoruv. MeTroasl
3KOJIOTHYECKUX UCCIICAOBAHUN. DKOJOTHUECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJI0BEKa.



Cpenpl 0OUTaHMSI OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3AYIIHAs, TOYBEHHAS,
BHYTPUOpPTaHU3MEHHASI.

Okonornyeckue Qakropsl. Knaccudukanus sKomoruyeckux (HakTopoB:
abuotuyeckue, OMOTHYECKHE M AHTPOIOreHHbIE. J[elcTBHE HKOIOTHYECKUX
(haKkTOpOB HAa OPTaHU3MBL.

AbGuoTuyeckue (haKkTOpHI: CBET, TeMIepaTypa, BJI&KHOCTb.
®dotonepuoausm. [lpucnocobieHus opraHU3MOB K JCHCTBUIO aOMOTHYECKHUX
dakTopoB. buonoruueckrue puTMEI.

buotnueckue  Qakropsl. Buuabpl  OMOTHYECKMX  B3aMMOJIECHWCTBHIA:
KOHKYpPEHIUSI, XUIIHUYEeCTBO, cuMOMo3 u ero ¢opmbl. [lapazutusm,
Koofepauus, MyTyalau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAaXJIEOHUYECTBO).
AmeHcanu3M, HeUTpanu3M. 3HaueHHe OMOTHYECKHX B3aUMOJEUCTBHMA IS
CYILIIECTBOBAaHUS OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKH mnonynsauud. OCHOBHBbIE TOKa3aTenu
MOMYJISIUUA: YUCICHHOCTD, [NIOTHOCTB, POXIAeMOCTh, CMEPTHOCTB, IPHUPOCT,
murpaius. JlnHaMuka 4ucIeHHOCTH TOMYJISIUN U €€ PeryJIsiusl.

JdemoHncTpanum:

[Moptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabnuuel u cxembl: kapta «IIpupoaubie 30Hb1 3emun», «Cpeasl oOUTaHus
opranuzMoBy, «®Doronepuoguzm», «llonmynsuun», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTHU NOMYJISuU HHQY30puu-Tyhenbkny, «[lumiessie nemnmy.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnas pabora Ne 3. «Mopdonorudueckne 0COOEHHOCTH PaCTECHUMU
U3 Pa3HbIX MECT OOUTAHUSI.

JlaGopatopHasi pabota Ne 4. «BnusHue cBeTa Ha pPOCT M pa3BUTHE
YEPEHKOB KOJICYCay.

[Tpaktuueckass pa6ota Ne 2. «[loacyu€T MIOTHOCTH TOMYNSAIUNA pPa3HBIX
BUJIOB PACTEHUIN».

Tema 4. Coob1mecTBa M 3KOJI0rHIEeCKHE CHCTEMBI.

Coo06miecTBO oprann3MoB — O0uoreHo3. CTPYKTyphl OHOIIEHO3a: BHUJI0Bas,
IPOCTpaHCTBEHHAs, Tpoduueckas (muiieBas). Buabl-nomuHaHTHL. CBS3U B
OHoIIEHO3E.

DKoJIoruYecKkne CcucTeMbl (PKocucteMbl). IloHsiTHE 00 »KOCHCTEeME U
ouoreorneHoze. MDyHKIMOHATBHBIE KOMIIOHEHTHI JKOCHCTEMBI: MPOIYIIECHTHI,
KOHCYMEHTBI, penyleHThl. KpyroBopor BemecTs W TOTOK DJHEPrUU B
skocucteme. Tpodudeckue (MUIIEBbIC) YPOBHHU dKOcUCTEMBI. [TuteBsie nienu u
cetu. OCHOBHBIE TOKa3aTelIM OSKOCHUCTEMBI: Ouomacca,  MPOIYKIIHS.
DKOJOTUYECKUE TMHPAMUJBI: TPOAYKIIUU, YHCICHHOCTH, OroMacchl. CBOMCTBa
HKOCUCTEM: YCTOMUYUBOCTH, CAaMOperyJsiuus, pazsutue. CyKieccus.

[IpuponHble 3KOCHCTEMBI. DKOCHUCTEMBI 03€p U peK. IJKocHCTeEMa
XBOMHOTO WM HIMPOKOJIMCTBEHHOIO JIeca.

AHTpPONIOTEHHBIE 3KOCHUCTEMBL. ATPOIKOCHUCTEMBL.  YPOOIKOCUCTEMBI.
buonornueckoe u X03s1iICTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpazue kak (axtop ycroitunBoctu skocucteM. CoxpaHeHue
OMOJOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

Yyenne B. U. Bepranackoro o 6uocdepe. ['paHutipi, coctaB U CTpyKTypa
ouoceprr. KuBoe BemecTBo u ero pynkmuu. OcobeHHOCTH OMOChEpHl Kak
r100anbHON 3KOCUCTEMbl. J[MHAMUYecKoe paBHOBECME M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTsl BemiecTB ©U  OHOT€OXMMHUYECKHE LHUKIBI  3JIEMEHTOB
(yrnepoja, azora). 30HAIBHOCTH Orocepbl. OCHOBHBIE OMOMBI CYIIH.



YenoseuectBO B Ouochepe 3emiid. AHTPONOTE€HHbIE HW3MEHEHHS B
o6uocdepe. ['odanbHBIE SKOJIOTMYECKUE MPOOTEMBI.

CocyiiecTtBoBaHue MIPUPOABI " YEJI0BEUYECTBA. CoxpaHnenue
OuopasHooOpa3usi Kak OCHOBa  ycTolumBocTH  Ouocdepsl. OcHoBa
pallMOHAJILHOTO YIpPaBJICHUs MPUPOJHBIMU PECYpCaMU M HUX HCIOJIb30BaHHUE.
JlocTimxeHus: OMOJIOTUU U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

[Toptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnaackuid.

Tabmuuel u cxemsol: «Ilumessie nenuy», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubie coobmecTBa», «llenn nmutanus», «IKOJIOrHUYECKas] MUPAMUIAY,
«buochepa u  uenmomek», «IKocHCTEMa IIMPOKOJUCTBEHHOTO  JEcay,
«JKocucTteMa XBOWHOro Jjeca», «buoleHo3 BogoémMay, «ATPOLEHO3»,
«IIpumepHBIE aHTPONMOTECHHBIE BO3ACHCTBHUS Ha MNPUPOAY», «Baxueiiue
UCTOYHUKU 3arpsi3HCHUS] BO3JyXa U TPYHTOBBIX BOja», «[louBa — BakHelias
cocTapistomas ouochepo», «DakTopel nerpaganuu mouB», «llapHUKOBBI
ahdexr», «DakTopbl PaJTMOAKTUBHOrO 3arpsizHeHus Ouocdepsr», «OOmas
CTpykTypa O6uochepr», «PacnpocTpanenue xu3Hu B 6nocdepey, «O30HOBBIN
skpaH ouocheps», «KpyroBopot yriaepoaa B 6uocheper», «KpyroBopor azora B
IPUPOJIEH.

O6opynoBaHue: MOJETb-aNTIIUKAIUS « TUMTMYHBIE OMOILIEHO3BI», repoapuit
«PactutenpHple  cooOmiecTBa», Kosuiekuuu — «buoreHos», «Bpenurenu
BOKHEUIIIUX CEIBCKOXO3IMCTBEHHBIX KYJIbTYp», TepOoapuui W KOJUICKIIUU
pacTeHU W JKUBOTHBIX, IPUHAJICKAIINE K PA3HBIM IKOJOTHUUECKUM TPYIIIaM
onHoro Buaa, KpacHas xkuura Poccuiickoit ®@eneparuu, u300pakeHUs
OXpaHsAEMBbIX BUJIOB pacTeHuit U KUBOTHBIX.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
BNUOJIOT N HA BA30BOM VYPOBHE CPEIHEI'O OBIIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBauBalOTCs TpeOOBaHUS K pe3yjbTaTaM
OCBOCHHUSI OOYyYalOIIMMHUCA MPOrpaMM CpeaHEro oOIero oOpa3oBaHUSA:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpykType JTUUHOCTHBIX pE3yIbTaTOB OCBOCHMS Npeamera «buonorus»
BBIZICJICHBI  CJCAYIOIIME  COCTaBIISIONIME:  OCO3HaHWE  OOYyYarolUMUCS
POCCHUMCKONW TPaKTAaHCKOM HJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO,
CaMOCTOSITEJITbHOCTH U CaMOOTPEICIICHUIO, HAIMYUE MOTHBAIUU K OOYUECHHIO
OMoJIOTHH, 1IeJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUM TUYHOCTH Ha
OCHOBE KIIIOYEBBIX IIEHHOCTEH M HMCTOPUYUECKUX TpaauLIMi  pa3BUTHUS
OMOJIOTMYECKOTO  3HAaHMWS, TOTOBHOCTb U  CIIOCOOHOCTh  OOYYarOIIHXCS
PYKOBOJICTBOBaTbCSI B CBOEH  JACATEJIBHOCTA  IEHHOCTHO-CMBICIIOBBIMU
yCTaHOBKaMH, MPUCYIIMMH CHUCTEME OMOJIOTUYECKOTrO OO0pa30BaHMs, HAIMYUE
AKOJIOTUYECKOTO TIPaBOCO3HAHMS, CIOCOOHOCTU CTaBUTh IIEIM M CTPOHUTH
YKU3HCHHBIC TIJIaHBI.

JInyHOCTHBIE PE3YJbTAThl OCBOCHUS MpeameTa «bruoaorusy TOCTUTaroTCs
B CIMHCTBE Yy4eOHOW W BOCIHUTATEIBHOM JEATEILHOCTH B COOTBETCTBUU C
TPaAULMOHHBIMU POCCUUCKHUMHU COLMOKYJIbTYPHBIMH, HCTOPUUYECKUMH H
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, PUHITHIMU B OOIIIECTBE MIPABUIIAMH U
HOpMaMHM TIOBEICHHSI U  CIIOCOOCTBYIOT  MpoOIleccaM  CaMOIIO3HAHMS,
CaMOBOCIIUTaHUSI U CaMOPa3BUTHS, PAa3BUTHS BHYTPEHHEN MO3WMLUU JIMYHOCTH,
NaTPUOTU3MA, YBAXKEHUS K 3aKOHY M IPABONOPSAKY, YEJIOBEKYy Tpyda U
CTapiieMy TMOKOJEHHUIO, B3aUMHOI'O YBa)KE€HHUs, OEPEKHOTO OTHOIIECHHS K
KyJIbTYPHOMY HacJ€AUI0 W TPaAUIUSAM MHOTOHAIMOHAJIBHOTO Hapoja
Poccuiickoit @enepannu, NpUpoIe U OKPYKAOIIEH Cpee.

JIndHOCTHBIE pPE3yJIbTaThl OCBOCHUS ydeOHoro mpeamera «buomorus»
JTIOJIKHBI OTpakaTh TOTOBHOCTbD 5 CIIOCOOHOCTH oOyyJaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEHW TMO3MIIMEH JUYHOCTH,
CHUCTEMOW IICHHOCTHBIX OPHEHTAIIMH, MO3UTUBHBIX BHYTPEHHUX YOEKICHUMH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOrOo  00IIecTBa,
paclIMpeHue >KU3HEHHOIO OIbITa M ONbITa JEITEIBHOCTA B IIPOLECCE
peann3alry OCHOBHBIX HAIIPABJICHUUW BOCIIUTATENBHOM AEATEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHUS:

chOpPMHUPOBAHHOCTh  TPAXKAAHCKOM  TO3UIMK  OOydYaromierocs  Kak
AKTUBHOTO U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

OCO3HAHHME CBOWX KOHCTUTYIMOHHBIX TMPaB W OOS3aHHOCTEH, YyBaKEHUE
3aKOHA W NIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEITEIBHOCTA MpPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHUH YICOHBIX M MIO3HABATEIIHHBIX 33144, BHITOTHCHUH
OMOJOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMPENENsATh COOCTBEHHYIO TIO3HUIIMI0 IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U OOBSICHSTH €€;



YMEHHUE YUYUTHIBATh B CBOMX JEUCTBUIX HEOOXOAUMOCTh KOHCTPYKTUBHOIO
B3aMMOJICUCTBHS JIOAEH C pa3HBIMU YOEKJIECHUSMHU, KYyJbTYPHBIMU LIEHHOCTSIMU
Y COLMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOILIECCE COBMECTHOTO BBIIOJHEHUS
y4eOHBIX, MO3HABATEJIbHBIX M MCCIEIOBATENbCKUX 3aJ]lay, YBaXKUTEIBHOTO
OTHOIIEHUS] K MHEHHIO OIIMOHEHTOB MPH OOCYKIEHUU CIHOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COJIEpKAHMUS;

FOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU IE€ATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU TpakIaHCKOU HUJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHUS K CBOEMY HApoOJy, YyBCTBA OTBETCTBEHHOCTU IEPE]
Ponunoii, ropmoctu 3a CBOM Kpal, CBOXO PoauHy, CBOM SI3BIK U KYJIBTYDY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIUI0 U NaMATHUKAM
OPUPOJBI, JOCTHKEHUSIM Poccun B Hayke, MCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
Tpyne;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCUUCKHMX YUYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OHMOJOTWH, MOHUMAHUS 3HAYECHHs OWOJOTHHM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOT'O 00IIECTBA;

uzeitHas yOexXIEHHOCTh, TOTOBHOCTh K CIIYXeHHUI0 U 3amure OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHHUE TyXOBHBIX LIEHHOCTEN pOCCUICKOIO HAPOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO MMOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAlMIO U NMPUHUMATh OCO3HAHHBIE PEIICHUS,
OpUEHTHPYSCHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMUTENSIM, CO3JAHUI0 CEMBHU Ha
OCHOBE OCO3HAHHOTO MPUHATHUS LIECHHOCTEN CEMENHOM KM3HU B COOTBETCTBUU C
TpaauuusiMHu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

SCTETHYECKOE OTHOLICHHEC K MUPY, BKIIOYast ICTCTUKY ObITa, HAYIHOTO U
TEXHIYCCKOT0 TBOPYECTBA, CIIOPTA, TPY/Q, OOLICCTBEHHBIX OTHOLICHHIL

NOHUMAHHUE HMOIMOHAIBHOTO BO3JACHCTBHUS KUBOM TMPUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPA)KEHUIO B Pa3HBIX BHAAaX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPYECKOMN JIMYHOCTH;

5) ¢pusuveckoro BocnuTaHus, GopMHUpPOBaAHUSA KYJIbTYpPbI 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAaHUE W peaau3alus 3740poBOro u Oe3omacHoro oOpasza KU3HU
(3mopoBoe  mHTaHWE, COOJIOJACHUE THUTHCHUYECKUX TIPaBUI U HOPM,
cOQIaHCUPOBAHHBI PEXKUM 3aHATHH M OT/ABIXA, peryisipHas (undeckas
AKTUBHOCTB), OEpPEeXHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (DU3UYECKOMY U MCUXUUYECKOMY 370POBbIO;

MIOHMMAaHWE LEHHOCTU IPaBWI WHIAMBUAYAIBHOTO W KOJUIEKTUBHOTO
0€30MacHOro TMOBEIEHUS B CHUTYalUsX, YTPOKAIOUIUX 370POBBI0 U JKU3HU
JIIO/ICH;

OCO3HAHWE  TMIOCIEACTBUA W  HENPUATHUS  BPEAHBIX  NPUBBIYEK
(ynotpebeHust aakoroisi, HAPKOTUKOB, KypeHUsI);

6) TPy10BOr0 BOCIIMTAHMS

TOTOBHOCTB K TPYAy, OCO3HAHUE LEHHOCTH MacTepCTBa, TPYA0JIIOOHE;



TOTOBHOCTbh K AKTUBHOW AEATEIBHOCTU TEXHOJOTMYECKOM U COLUAIBHOU
HaMpaBJIECHHOCTH, CIIOCOOHOCTH WHUIIMUPOBATH, MJIAaHUPOBATh u
CaMOCTOSITEJILHO BBITIOJIHAThH TAKYyIO JEATEIbHOCTD;

MHTEpEC K pa3lIuyHbiM cdepaM NOpodecCuoHanbHON JeATeNbHOCTH,
YMEHHE COBEpLIaTh OCO3HAHHBINA BHIOOP Oyy1Iel NpoPeccuu 1 peaan30BbIBaTh
COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

FOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHUIO U CcamMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU )KU3HU,

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS:

AKOJIOTUYECKHU I1eJIeco00pa3HOe OTHOIIEHUE K MPUPOJE KaK HUCTOUYHHKY
KW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJIOTMYECKON KYJBTYPhI: MPUOOPETCHHE ONBITA
IUIAHUPOBAHUS TOCTYNKOB W OIEHKHM HUX BO3MOXHBIX TMOCJIEACTBUN ISt
OKPYKAIOIIEN CPEBI;

OCO3HAHUE TI100AJTILHOTO XapaKTepa dKOJOTUUECKUX MpoOIeM U MyTed ux
pelieHus;

CIOCOOHOCTh HCTOJIb30BaTh MPUOOpETaeMble TIPU HM3YYCHUH OUOJIOTHUU
3HAHUS W YMEHHS TPH pEIIeHWHd TpoOJieM, CBSI3aHHBIX C pallMOHAIbHBIM
PUPOJIOTIONIL30BaHNEM  (COOJIO/ICHHE TPAaBWJI TOBEACHUS B  TPHUPOJIE,
HAIpaBJIEHHBIX HA COXPAaHEHHWE PaBHOBECHsS] B JKOCHCTEMax, OXpaHy BHJIOB,
IKOCHUCTEM, OHOChEpHI);

AKTUBHOE HEMPHUATHE JICHCTBUM, TMPUHOCSIINX BPEI OKPYXKaIOIICH
MPUPOTHON cpelie, YMEHUE MPOTrHO3UPOBATH HEOJATONPUITHBIC YKOJIOTUUECKUE
NOCJIEICTBUS IPEAIIPUHUMAEMBIX JEUCTBUHM U MIPEAOTBPAILATH UX;

HaJU4YME€ Pa3BUTOrO  HKOJOTMYECKOTO  MBIIUICHHS, OJKOJOTHYECKON
KyJbTYpbI, OIbITA JEATEIIBHOCTH 3KOJOTMYECKOW HAIpPaBICHHOCTH, YMEHUS
PYKOBOJCTBOBAThHCS UMHU B MO3HABATENIBHOW, KOMMYHUKATUBHON U COIIMATIBHOM
OpaKkTUKE, TOTOBHOCTM K Yy4YaCTHI0O B IPAKTUYECKOM JEATEIbHOCTH
AKOJIOTUYECKOI HaNpaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOT'O Ha JHAJIOTE
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MMOJHMKYJIbTYPHOM
MUDE;

COBEPIIECHCTBOBAHUE SI3bIKOBOM M UUTATENIBCKON KYJIBTYPhl KaK CpE/ICTBa
B3aUMOJEHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHWe CrnenuPuKu OUOIOTMM KaK HAyKd, OCO3HaHHUS €€ poiu B
(dbopMHUpPOBAaHUHN PANMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU 1EIOCTHOTO
MIPEICTABICHUS 00 OKpPYXKAIOIIEeM MUPE KaK O €UHCTBE MPHUPOIBI, YEIOBEKA U
oOIIecTBa, B MO3HAHWM MPUPOJIHBIX 3aKOHOMEPHOCTEW W pelIeHUH MpobdiieM
COXpaHEHHMs IPUPOJHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAYUMOCTH OMOJIOTUH JJISI COBPEMEHHOW ITUBUIIH3AIINN
oOecrieueHus: HOBOTO YPOBHS Pa3BUTHS MEIUITMHBI, CO3/IaHUE TIEPCIICKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pemiaTh pPECypCcHbIE MPOOJIEeMBbI  pa3BUTHSA
YeJIOBEYECTBA, MMOUCKA MyTEH BBIXO/A U3 II00aTbHBIX SKOJIOTUUECKUX MPoOIeM
u obecreyeHHs TMepexofa K YCTOWYMBOMY Pa3BUTHIO, PAIlMOHATEHOMY
MCITOJIb30BAHUIO TIPUPOJTHBIX PECYpPCOB M (OPMHPOBAHUIO HOBBIX CTaHAAPTOB
KU3HHU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OMOJIOTUYECKUX 3HAHUW B LEIAX
MOBBIIIEHUSI OOIEeH KyIbTYphl, €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH, KakK



COCTaBHOM  4YacTH  (YHKIMOHAIbHOM  TPAMOTHOCTH  OOYy4YarolUXCH,
dbopMupyemoii npu U3y4eHuu OMOJIOTUH;

MOHMMAHWE  CYIIHOCTH  METOJOB  TO3HAHWS,  HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTU MCMOJIb30BaTh MOJy4aeMble 3HAHUS IS
aHajau3a U OOBSICHEHUS SIBIICHUM OKPYXAIOIIEro MUpPa U MPOUCXOASAIIUX B HEM
W3MEHEHUM, yMEeHHUe JeraTh 00OCHOBAHHBIC 3aKJIOUCHMSI HAa OCHOBE Hay4YHBIX
(haKTOB ¥ UMEIOIIMNXCS TAaHHBIX C LEJIbIO MOJIYYEHHUs IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAYYHOU JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIAThH
MIPOEKTHYIO U UCCIICIOBATEIIBCKYIO ICSATEILHOCTh HHIUBUIYAIBHO U B TPYIIIIE;

FOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY 0Opa30oBaHUIO U
caM0o00Opa30BaHUI0, K AaKTUBHOMY TOJIYYEHHUIO HOBBIX 3HAHUM MO OMOJIOTHUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbie  pe3yiabTaTbl  OCBOSHHUSI ~ y4eOHOTO  Tpeamera
«buonorus» BKIIOYAIOT: 3HAYMMBIC IS (OPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXKIUCIUIUTMHAPHBIE  (MEXMPEIMETHBIE)  OOICHAYyYHbBIC
MOHSTHUS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAYYHOM KApTUHBI MHUpa U CIEHUPUKY
METOJIOB TMO3HAHUS, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO,
DHEpPrus, SBJICHHUE, MPOIECC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCJeJ0BaHHME, HaOIIOJIeHHe, HU3MEpEeHHe,
DKCHEPUMEHT U JIPYIHX), YHUBEPCAIIbHbBIE yueOHbIe INEHUCTBUS
(mo3HaBaTeNbHbIE, KOMMYHUKATHBHBIE, pETrYJISTUBHbBIE), 00€CIeUnBaIOIINE
¢dopmupoBanue (yHKIIMOHAIBLHON T'PAaMOTHOCTH U COLMATIBHOM KOMIETEHIIUU
oOy4Jaromuxcs, CIOCOOHOCTh OOYYAIOIIMXCS  UCIOJIb30BaTh  OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUSA U  YHUBEPCAIbHbBIC
ydeOHbIe JEHCTBHS B O3HABATEIILHON U COIUAIILHON MPAKTHKE.

MeranpenMeTHble PE3yIbTaThl OCBOSHHUS MPOTPAMMBI CPEIHETO OOIIEero
o0pa30BaHus JOJKHBI OTPAXKATh:

OBiaseHne  yHUBEPCAJIBHBIMM  Y4eOHbBIMH  NO3HABATEJIbHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYEeCKHe IeCTBHSA:

CaMOCTOATENHHO  (opMynUpOBaTh U  aKTyaIU3UPOBATH  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BATh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOI'O MBIIUICHUS
(amanu3a, cuHTE3a, CpaBHEHHWs, Kiaccupukauu, 000OIICHHs), pPacKpbIBATh
CMBICIT OHOJIOTMYECKMX TOHATHH (BBIACIATh HMX XapaKTepHbIE MPHU3HAKH,
YCTaHaBIIUBATh CBSI3U C IPYTUMHU MOHSITUIMU);

ONpeNeNaTh LeNu ACATEIbHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JNOCTVKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIBHOCTH C ITOCTaBICHHBIMHU
LETISIMU;

UCTIOJIb30BaTh OWMOJOTHYECKHWE TOHATHS Ui OOBSCHEHUS (HaKTOB U
SIBJIEHUM )KUBOW MPHUPOJIBL;

CTPOUTH JIOTMYECKHUE paCCyX IeHUsS (MHAYKTUBHbBIC, IEAyKTUBHbBIC, IO
aHAJIOTUH), BBISIBIISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B pacCMaTPUBAEMBIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;



MPUMEHSATh  CXEMHO-MOJICTIBHBIC  CPEACTBA I MPEACTABIICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIIECHUN B M3y4aeMbIX OMOJIOTHUECKHX OOBEKTaX,
a TakKe TMPOTHBOPEYMH pPAa3HOTO POJA, BBIABICHHBIX B  Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOITUXCS
MaTepHATbHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATCIIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
PE3YJIBTATOB IEJISAM, OIICHUBATH PUCKH TOCJICICTBUN JIEATEIHHOCTH;

KOOPJIWHUPOBATh W  BBIIOJHATH pPabOTy B YCIOBHAX PEAIBbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEILCKAE I CTBHS:

BJIQJCTh  HABBIKAMH  y4eOHO-MCCIICIOBATEILCKOH M TPOCKTHOU
NCSATENBbHOCTH, HABBIKAMH  pa3pelicHuss Npo0JieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSTEILHOMY TMOWCKY METOIOB PEIICHHS MPAKTHUYCSCKUX
3aJ1a4, IPUMCHCHHIO Pa3IMYHBIX METO/I0B ITO3HAHMS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJIBI JCATEIBHOCTH IO IMOJYYCHUIO HOBOTO
3HAHMS, €r0 HMHTEPIPETAMK, NPEOOPa30BaHUI0 M TPHUMCHCHUIO B yYEeOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

dbopMHupOBaT,  HAay4YHBIA  THII ~ MBIOUICHUS,  BIAJCTh  HAYYHOU
TEPMHUHOJIOTUEH, KITFOUEBBIMU MTOHATHUAMHU U METOaMU;

CTaBUTh W (OpMYyIHpPOBaTH COOCTBEHHBIC 3aJadyd B 00pa30BaTEIbHOMN
JCSATEITBHOCTH U )KM3HCHHBIX CUTYaIUsX;

BBISIBJISITh MPUUYMHHO-CIEACTBEHHBIE CBA3M M aKTyaIU3UpOBATH 3ajady,
BBIIBUTATh TUIOTE3y €€ pelieHusi, HaXOAUTh apryMEHTHl I J0Ka3aTeIbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PELICHUS;

aHAIM3UPOBATH TOJYyYEHHbIE B XOJ€ pEIICHHUs 3aJaddl pe3yibTaThl,
KPUTHUYECKH OIEHUBATH HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATH H3MEHEHHE B
HOBBIX yCIIOBUSX;

J1aBaTh OIICHKY HOBBIM CHUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH IEJICHANPABICHHBIN TTOUCK MEPEHOCa CPEJCTB U CIIOCOO0B
JIEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh NIEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO M MPAKTUUYECKYIO 00JacTh
KU3ZHEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;

BBIIBUTATh HOBBIE UJIEH, TIPEAJiaraTh OpUTHHAIBHBIE TTOAXO/bI U PEIICHHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX uWHGMOpMauu (TeKcTe
y4e0HOTO TOCOOMS, HAYYHO-TIOMYJSIPHOW  JUTEparype, OMOJOTUYECKUX
CJIOBapsiX M CIIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax naHHBIX, B HHTepHeTe),
aHAIN3MUPOBATh WH(OPMALMIO PA3IMYHBIX BHAOB M (OPM INPEACTABICHHMS,
KPUTHUYECKU OIICHUBATH €€ JJOCTOBEPHOCTh M HETPOTHBOPEUYNBOCTH;

dbopMyIHpOBaThH 3aNPOCHl M MPUMEHSITh PA3JIUYHBIE METOBI ITPH TTOUCKE U
orbope Owonornyeckor wuHGOpMANMK, HEOOXOJAUMOW JUISI  BBITOJTHCHUS
y4eOHBIX 33J1a4;

pHOOPETATh OMBIT MCIOIB30BaHMS WH(DPOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYPy aAKTHBHOTO  HCIIOIH30BAHUS
Pa3TUYHBIX TIOUCKOBBIX CUCTEM;



CaMOCTOSATEJIbHO ~ BBIOMpAaTh ONTUMAJbHYIO (OpMY MpPEACTaBICHUS
Oouonornyeckoil uHpopmanuu (cXeMbl, TIpaduKu, AUarpaMMbl, TaOJIULbI,
PUCYHKH U IpYTOE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KayeCTBE CpeICTBa HIpu padoTe ¢
Oouonornyeckoil uHpOpMalMe: NPUMEHSATh XUMHUYECKHE, (QU3NYECKUEe U
MaTeMaTU4YeCcKue 3HaKu U CUMBOJIbL, (hOpMYJIbl, a0OpeBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh M NPeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJMYECKUE  CPEACTBA
HAarJIAIHOCTH;

BJaJ€Th  HAaBbIKAMM  pAClO3HAaBaHMS M  3alIMThl  MH(POPMALUH,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBiageHne yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMH J1€iCTBUSIMH

1) o6meHme:

OCYIIECTBJISITh KOMMYHHMKallMMd BO BceX cdepax KHU3HU, AaKTUBHO
y4acTBOBATh B JHUAJOre WJIM JUCKYCCHUHU IO CYIIECTBY OOCYKIAaeMOUN TeMbl
(yMeHHe 3amaBaThb BOINPOCHI, BBICKA3bIBaTh CYXKIEHUS  OTHOCUTEIBHO
BBIMOJTHEHUS MIpeAJIaraeMou 3a7auu, YUUThIBaTh UHTEPECHl U COTIACOBAHHOCTD
NO3UIUHI APYTHX YYaCTHUKOB MAJIOTA WU AUCKYCCHH );

pacrno3HaBaTh HeBepOaslbHbIE CpE/ICTBA OOIEHHS, NMOHMMATh 3HAYECHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBEHUS KOH(QIMKTHBIX CUTYaIIUMH,
YMETh CMSITYaTh KOH(MIUKTHI U BECTU NIEPETOBOPHI;

BJIa/IETh Pa3JIMUYHBIMHU CIIOCOOAMU OOILIEHHS U B3aMMOJIEUCTBUS, TOHUMATh
HAMEpPEeHHUs] JAPYTUX JIIOACH, TMpOSBIATh YBAXHUTEIbHOE OTHOILIEHUE K
co0eceTHUKY U B KOPPEKTHOU popme (HopMyIrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BaHHEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1efATeIbHOCTh:

NOHMMAaThb W HUCIOJIb30BaTh  IPEUMMYIIECTBA  KOMAaHAHOW  H
UHIMBUIYabHOM  pabOThl MpU  peUIeHHMH OHOJOTMYECKOW  IMpOoOJIEeMBI,
00OCHOBBIBAThH HEOO0XOAMMOCTh IIPUMEHEHUS IpyIIOBBIX bopm
B3aUMOJICHCTBHS TP PEIICHUH YU4eOHOH 3a/1a4u;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX NEUCTBUN C yu€TOM OOLIMX
MUHTEPECOB U BO3MOKHOCTEMN Ka)X10I0 WieHa KOJJIEKTHBA;

OPUHUMATh I€JIM COBMECTHOM JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUS IO €€ JTOCTHUKECHUIO: COCTaBJIATH IUIAH JICHCTBUI,
pacnpenensiTth pojiud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXAaTb pPE3yJIbTaThl
COBMECTHOM pabOTHI;

OLICHMBAaTh KadyeCTBO CBOEr0 BKJIAJla M KAXKJOrNO y4aCTHHKA KOMaH[bl B
OOIIMii pe3ynbTaT MO pa3pabOoTaHHBIM KPUTEPHSIM;

npeajgaraTtb HOBBIE IPOEKTHI, OLICHMBATh HJAEH C TMO3UIUU HOBHU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OBiageHne yHMBepPCAIbHBIMH PeryJIsTHBHBIMU 1eHCTBUAMM:

1) camoopraHu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JUIsl BBIABIEHUS NPOOJIIEM U HX
pelIeHus B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKUMX 3HAHUM I1IEJIeBbIE M CMBICIOBBIC
YCTaHOBKHU B CBOMX JEHCTBUAX U MOCTYIKAaX 10 OTHOLIEHUIO K JKUBOM MTPUPOJE,
CBOEMY 3/10POBBIO U 3/I0POBbI0 OKPYKAIOLIUX;



CaMOCTOSITEJIbHO  OCYIIECTBJISITh  ITO3HABATEIBHYIO  JIESITENBHOCTD,
BBISIBJISITh MPOOJIEMBI, CTaBUThb U (POPMYJIHPOBATh COOCTBEHHbIE 33Ja4d B
00pa3oBaTeIbHON NEATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJIbHO COCTaBISATh IUIAH PEIHICHUs NOpoOieMbl € Yy4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINMOUYTEHUI;

JIaBaTh OLICHKY HOBBIM CUTYAaIUsIM;

paclIMpATh  paMKM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEAIIOYTEHNM;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSABICHUIO LIUPOKOW 3PYAHULIMU B
pa3HbIX 00JIacTAX 3HAHWM, MOCTOSIHHO MOBBINIATH CBOM 0Opa30BaTENIbHBIA U
KyJbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBHI B J€ATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJaJ€Th HABBIKAMHM IIO3HABATENILHOW pedJeKCHd Kak OCO3HAHUs
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHHUM, UCTIOJIB30BaTh MPUEMBI PePIICKCUHN IJIsl OLIEHKH CUTYyalluu, BbIOOpa
BEPHOTO pelICHUS;

YMETh OIIEHUBATh PUCKM M CBOEBPEMEHHO MPUHUMATHh PEIICHHS IO HX
CHI)KECHHUIO;

IPUHMMAaTh MOTHBBI WM apryMEHTBHl JPYIMX IPHU aHaJu3€ pe3yJIbTaTOB
NEeSATENbHOCTH;

3) npuHATHE ce0s1 U APYTUX:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IPUHMMATh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ PE3YyJbTaTOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX Ha OLINOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP € MO3UIMU JPYrOro 4eJoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[Ipenmetnbie pe3ynbTarhl ocBoeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT cHelupUuUecKkne sl y4eOHOro TpeaMeTra
«buonorus» Hay4yHbBIE 3HAHWS, YMEHHS U CHOCOOBI JCHCTBHI MO OCBOCHUIO,
UHTEpIpETalMd W NpeoOpa3oBaHUIO 3HAHUM, BUJIBI JIESITENBHOCTH MO
MOJIYYEHHUIO HOBOTO 3HAaHMS M NMPUMEHEHUIO 3HAHUWA B Pa3IUYHBIX YYEOHBIX
CUTyallusiX, a TaKXKE€ B pEalbHbIX >XU3HEHHBIX CHUTYallUsX, CBA3aHHBIX C
Oouonorueii. B mporpamMMe mpeaMeTHbIE pe3yJabTaThl MPEJACTABICHBI MO T0/IaM
00yJeHUSI.

[IpeameTHBIC pe3yabTaThl OCBOCHUS YueOHOTO IIpeamera «buomorus» ¢ 10
KJlacce NOMKHBI OTPAXKaTh:

chOpMHUPOBAHHOCTh 3HAHMH O MeECT€ W POJU OHWOJOTHH B CHCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAayK, B (OPMHUPOBAHHH COBPEMEHHOU
€CTECTBEHHO-HAYYHOM KapTHHBI MUPa U HAyYHOTO MHUPOBO33PEHUS, O BKIaje
POCCHICKUX H 3apyOCKHBIX YYCHBIX-OMOJIOTOB B pPa3BUTHE OWOJIOTHH,
(YHKIIMOHAJIBHOM TPAMOTHOCTH YeJIOBEKa JIJIsl pEeUICHUS )KU3HEHHbIX 3a]1a4;



YMEHHUE PACKPBIBATH COJIEp>KaHUE OMOJIOTMYECKUX TEPMUHOB M MOHATHM:
KU3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (0OMEH BEIIECTB W MPEBpaIlCHUE
SHEPIruM), romMeocTa3 (CaMOperyJdius), YpOBHEBas OpraHu3allus >KHUBBIX
CUCTEM, CaMOBOCITPOM3BEICHHE (penipoaykiusi), HACJIEJICTBEHHOCTb,
W3MEHYUBOCTb, POCT U PA3BUTHUE;

yMEHUE Wu3JlaraTb OHOJIOTHYECKUE TEOpUHU (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, LIEHTpajibHas JOTMa MOJEKYJISIpHOM Ouosorun), 3axoHbl (I'.
Mennens, T. Moprana, H. 1. BapunoBa) u yueHus (0 HeHTpax MHOToo0Opasus u
MPOUCXOXKIEHUsI KyJIbTypHbIX pacteHuid H. W. BasuioBa), omnpeaenarsb
T'PaHUIIBI X PUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BJIaJIETh METOIaMHU HAYYHOTO TTO3HAHUS B OMOJIOTUN: HAOJIIOICHUE
U OTIMCAHUE KUBBIX CUCTEM, MPOIECCOB U SIBJICHUN, OpraHU3alUsl U TTPOBEICHUE
OMOJIOTMYECKOTO  DKCIIEPUMEHTA,  BBIJBIJKCHHE  TUIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXY HUCCIEAYyeMbIMH BEJIMUYMHAMH, OOBSICHEHHUE MOJYYCHHBIX
PEe3yIbTAaTOB, UCIOIL30BAaHHBIX HAYYHBIX MOHATHM, TEOPUN U 3aKOHOB, YMEHHE
JienaTh BEIBOJIbI HA OCHOBAHUU TTOJTYUYEHHBIX PE3YJIbTaTOB,;

yYMEHUE BBIJICSATh CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPHUOT
U DYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB, OCOOEHHOCTHU
IPOIIECCOB: OOMEHA BEIIECTB M MPEBpAISHHs] SHEPTUHU B KJIETKe, (POTOCUHTE3A,
IJIACTUYECKOTO M DHEPreTHYecKoro oOMeHa, XEMOCHHTE3a, MUTO3a, Meho3a,
OTUIOJIOTBOPECHUS, PA3MHOXKCHHS, WHIWBHUAYaJbHOTO PpPAa3BUTHS OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSTh MOJYyYCHHBIC 3HAHUS JJIST OOBSICHEHUs] OMOJIOTMYECKUX
IPOIIECCOB U SBJICHUMN, JUTSI TPUHITHS IPAKTUUECKUX PELICHUHN B MOBCEITHEBHOU
KU3HA C 1EIbl0 oOecreueHusl O€30MacHOCTH CBOETO 3J0POBBS U 3/I0POBbA
OKpYXAIOIUX JIIOIeH, COOJIOEHUS HOPM TPaMOTHOTO TIOBEJACHHS B
OKpYXarollen MpupoaHON cpene, MOHMMaHUE HEOOXOIMMOCTH MCIOIb30BAHUS
JTOCTHXKEHUN COBPEMEHHOM OMOJIOTMU M OMOTEXHOJIOTHH JJi1 palMOHAIBHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE pelniaTh DJJIEMEHTApHbIE TEeHETHYECKHWE 3a/layd Ha MOHO- U
TUTHOPUAHOE CKpEIMBAaHUE, CILEIJICHHOE HACIEJOBAHUE, COCTABISATH CXEMbI
MOHOTHOPUTHOTO CKpPEIIUBaHUS JIJIS TIPEICKA3aHMs HACIIEI0BAHUS MPU3HAKOB Y
OpraHU3MOB;

yMEHHE BBITIOJHATEH J1JA0OpPATOPHBIE U MPAKTUUECKHEe padOThl, COOIIOIATh
npaBuia Ipu padbore ¢ yueOHBIM H J1a0OpaTOPHBIM 000PYI0BAaHUEM;

YMEHHE KPUTHYECKU OIICHMBATh M HMHTEPIPETUPOBATh HH(OpPMAIUIO
OMOJIOTUYECKOTO COJIEp)KaHMs, BKJIIOUYAIONIYIO TICEBOHAYYHBIC 3HAHUS U3
pa3sTUYHBIX HCTOYHUKOB (CpelcTBa MaccoBOoW HH(OpMaIuu, HAy4HO-
MOMYJISPHBIE MaTEePUAIbl), ITHUYECKHE aCIEKThl COBPEMEHHBIX HCCIICIOBAaHUN B
OMOJIOrUH, MEIUIINHE, OMOTEXHOJIOTHH;

yMEHHE CO3/7aBaTh COOCTBEHHBbIC NMHCHMEHHBIE M YCTHBIE COOOIICHWS,
0000mass OHMOJOTHYECKYI0 HH(POpMAIUI0 M3 HECKOJIBKHUX HCTOYHHKOB,
IPaMOTHO HMCTIOIB30BaTh MOHSATUHHBIN anmapat OMOJIOTHH.

[IpeameTHBIC pe3yabTaThl OCBOCHUS YueOHOTO npeamera «bromorus» 6 11
KJlacce NOMKHBI OTPAXKaTh:

chOpMHUPOBAHHOCTh 3HAHMH O MECT€ W POJU OHWOJOTHH B CHCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMH COBPEMEHHOMU
€CTECTBEHHO-HAYYHOM KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHUS, O BKIaje
POCCUMCKMX | 3apyOeKHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE OMOJIOTHH,
(YHKITMOHAIPHON TPaMOTHOCTH YEJIOBEKa JJISl PEIICHUS KU3HCHHBIX 3a/1a4;



YMEHHE PacKpbIBaTh COACpKaHWE OMOJIOTHYCCKUX TEPMHUHOB W TIOHSTHM:
BUJI, TOMyJsiuusi, TeHOMOHJ, DOBOJIOUMS, JBIXKYyIIUE CHIbl ((PaKTOphI)
ABOJIIOIHH, MPUCTIIOCOOJIEHHOCTh OpraHU3MOB, BUJI000pa30BaHueE,
AKOJIOTHYECKHE (DAKTOPBI, IKOCUCTEMA, TIPOAYIIEHTHI, KOHCYMEHTHI, PEIYIICHTHI,
LEeNH MMUTaHUs, SKOJIOTUYeCKas MupaMuaa, OuoreoreHos3, onocdepa;

YMEHHE H3JaraTh OWOJOTHYECKHE TEOpPUHU (IBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPUS DBOJIOIWH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoactea K. M. Bapa, uepenoBanus riaBHbIX HanpaBiIeHUN U
nytedt sBomonnu A. H. CeBeprioBa, yuenus: o 6uochepe B. 1. Bepuanckoro),
OTIPEICISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMCHHE BJIaJICTh METOIaMHU HAyYHOTO TTO3HAHUS B OMOJIOTHH: HAOJI0ICHNE
Y OIMCAHME KUBBIX CHCTEM, ITPOIIECCOB M SIBJICHHIA, OpraHu3aIys ¥ MPOBEICHUE
OMOJIOTUYECKOTO  DKCIICPUMEHTA,  BBIABMIKEHUE  THIOTE3bl,  BBISIBICHHC
3aBUCUMOCTH MEXIY HCCICAYEMBIMU BEIWYMHAMU, OOBSICHCHHE TOJyYEHHBIX
PE3YJIBTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX MOHATHH, TEOPHH U 3aKOHOB, YMCHHE
JIeIaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIICIATH CYIICCTBEHHBIC MPHU3HAKH CTPOCHUS OHOJIOTMYCCKHUX
00BEKTOB: BWJIOB, MOMYJSAIWNA, NPOIAYIICHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTeOIIEHO30B U JIKOCUCTEM, OCOOCHHOCTH TIPOIIECCOB: HACIEICTBEHHOU
U3MEHUYUBOCTH, €CTECTBEHHOTO otOopa, BUI000pa30oBaHus,
NPHUCIIOCOOJICHHOCTH OPTaHU3MOB, JICUCTBHS DKOJIOTHYECKUX (AaKTOPOB Ha
OpraHW3MBbl, IIepeHOCa BEIIECTB W TIOTOKA DJHEPrUM B DKOCHUCTEMaX,
AHTPOIIOTCHHBIX M3MCHEHUH B 3KOCHCTEMaX CBOEH MECTHOCTH, KpyroBOpoTa
BEIIECTB M OMOT€OXUMUYECKUX ITUKIIOB B Onocdepe;

yMEHHE PUMEHSTh MOJyYeHHbIC 3HAHUS ISl OOBSICHEHHS] OMOJIOTUYECKUX
IPOIIECCOB U SBJICHUMN, JUTSI TIPUHITHS IPAKTUUECKUX PELICHUHN B MOBCEIHEBHOU
KU3HUA C IEeNbl0 oOecrieueHusi O€30IacHOCTH CBOETO 3/0POBbS U 30POBBS
OKPYXAIOIUX JIIOIeH, COOJIOEHUS HOPM TPaMOTHOTO TIOBEJACHHS B
OKpYXarollel MpUpoaHON cpene, MOHUMaHUe HEOOXOAUMOCTH UCIIOIb30BaHUSA
JTOCTHXKEHUH COBPEMEHHOM ounoJioruun IS PALMOHAIBHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE peniaTh JJIEMEHTapHble OWOJOTHYECKHE 3aJlayd, COCTaBISAThH
CXEMBbI TIEPEHOCAa BEIIECTB U SHEPTUU B IKOCHCTEMAX (1IN MUTAHMUS);

yYMEHHE BBITIOJHATH J1Ja00OpaTOPHBIE U MPAKTUYECKHUE pabOThI, COOIIOAATH
npaBuia Ipu padbore ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BAaHUEM;

YMEHHE KPUTHYECKU OIICHMBATh M HMHTEPIPETUPOBATh HH(OpPMAIUIO
OMOJIOTUYECKOTO COJIEPKaHMs, BKJIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3
pa3TUYHBIX HCTOYHUKOB (CpelcTBa MaccoBOW HH(OpMaIuu, Hay4dHO-
MOMYJSIpHBIE  MaTepHalibl), paccMaTpUBaTh TJI00aTbHBIE SKOJOTUYECKUE
POOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UITHIO;

YMEHHE CO37aBaTh COOCTBEHHBbIC NMHCHMEHHBIE M YCTHBIE COOOIICHHS,
0000mass OHMOJOTHYECKYI0 HWH(POpMAmui0 M3 HECKOJBKUX HCTOYHUKOB,
IPaMOTHO WCIIOJIB30BATh MOHSATUHHBIN ammapar ounosorumu.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
Ne HaumenoBauue KoanyecTBO 4acoB
DJIeKTpOHHbIe (LN (POBbIE)
n/ pa3aesioB U TeM KonrtpouabHubie IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE PecypcChl
| nporpamMmbl padoThI padoThI
bu6moteka [IOK
1 b
MOTIOTHA Kak Hayxa 2 0.5 https://m.edsoo.ru/7f41c292
9 JKuBbie CHCTEMBI 1 UX 1 bu6moreka [IOK
Opra"u3amus https://m.edsoo.ru/7f41c292
3 XUMHYECKUN COCTaB U 8 1 bu6mmoreka [IOK
CTPOEHUE KIIETKH https://m.edsoo.ru/7f41c292
4 KuznenesTeapbHOCTh 6 bubnuorexa [JOK
KJIETKH https://m.edsoo.ru/7f41c292
PazmHoxenue u
5 e — 5 1 bu6moreka [IOK
AUBHAY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHocts 1
6 M3MEHYUBOCTh 8 1.5 Bubamorexa [JOK
' https://m.edsoo.ru/7f41c292
OpraHu3MoOB
Cenekuust OpraHu3MOB. bubnunoreka [JOK
7 3
OcCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
8 P
C3CPBHOC BpEMA 1 https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO
34 0 4

YACOB I10 ITPOTPAMME



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

HaumenoBanue KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (LH(PPOBbIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
nporpamMmbi padoThI padoTsI
1 DBOJIOINMOHHAS 9 1 bu6moteka [IOK
onoJsorus https://m.edsoo.ru/7f41cc74
Bo3HukHoBeHue u
2 a3BUTHE XU3HU 9 05 bubmmorexa TOK
p ' https://m.edsoo.ru/7f41cc74
Ha 3eMiie
Opranusmel 1
3 R — 5 1 bu6moreka [IOK
PYKarolt https://m.edsoo.ru/7f41cc74
cpena
CooOmiecTBa u
bu6moreka [IOK
4 3KOJIOTUYECKUE 9
https://m.edsoo.ru/7f41cc74
CHUCTEMEI
5 PesepBHOE Bpemsa 2 bubmmorexa I[OK
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB I10 34 0 2.5

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne KoanuecTBO 4acoB
DJIeKTPOHHbIE
Mara uudposeie
n | Tema ypoka KonTpoJbHbIE IIpakTH4eckue
Bceero U3ydeHust oOpa3oBaTtejibHbIE
/ padoThI padoThI
0 pecypchl
bubmmoreka [JOK
B https://m.eds00.ru/863e612
1 HOJIOTHS B CHCTEME 1 5
HayKk https://m.eds00.ru/863e632
a
MeToabI TO3HAHUS
YKUBOU TIPUPO/IBI.
[TpakTrueckas padota Ne
bu6mmoreka [IOK
1 «Mcmonp3oBanme
2 1 0.5 https://m.edso00.ru/863e612
pPa3IMYHBIX METOOB MPHU 5
U3y4YECHUU B
OMOJIOTHYECKUX
00BEKTOBY
bubmuoreka [{OK
Buonoruueckue CHCTEMBI,
3 1 https://m.eds00.ru/863e656
MIPOLIECCHI U UX U3YUEHUE 4
XUMHYECKUN COCTaB bu6mmoreka [JOK
4 KkneTku. Bomga u 1 https://m.edso00.ru/863e674

MUHCEPAJIBHBIC COJIN

€



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e

beaku. CocraB u

bubmnoreka [IOK

5 https://m.edsoo.ru/863e6b7
CTpoeHue OeIKOB )
depmMeHTh —
OMOJIOTUYECKHE
KaTaJn3aTopPHI.
JlabopaTtopHnast pabota No bubnuotexa [JOK
6 1 «M3y4yenne 0.5 https://m.edsoo.ru/863e6b7
KaTaJIuTHYECKOU 2
aKTUBHOCTH ()EpPMEHTOB
(Ha mpumepe aMuIasbl
WJTU KaTajiasbl)»
bu6moreka [IOK
7 VYrneoapl. Jlumumbt https://m.edso0.ru/863e687
0
bu6moreka [IOK
HyxiienHoBbIE KUCTOTHI.
8 https://m.edsoo.ru/863e6d5
ATOD c
Hcropust u meToap1 bubnuoreka [JOK
9 W3Yy4YEHUS KIICTKH. https://m.edso0.ru/863e6e8
Knerounas teopust 8
10 Knetka kak nenocrHas
KUBasl CUCTEMA
Crpoenue bubnuoreka [JOK
11 J3YKapUOTUYECKOU 05 https://m.eds00.ru/863e6ff0

kietku. JlaboparopHas
pabota Ne 2 «/3y4yeHune

https://m.edso0.ru/863e716
c



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

CTPOEHHUSI KJIIETOK
pacTeHui, )KUBOTHBIX,
rpuOOB M OaKTEPHIA IO
MHKPOCKOTIOM Ha
TOTOBBIX
MHUKpOIIpenaparax u ux
OITMICAHHE

OOMeH BEILIECTB WIIH

bu6morteka [IOK

12 https://m.eds00.ru/863e766
MeTab0JI3M c
bu6moreka [IOK
13 Potocures. https://m.edsoo.ru/863e7c9
XeMocHHTE3 8
. bu6moreka [IOK
14 DHepreTuuecKuii 0OMeH https://m.edsoo.ru/863e7aae
Ku3HeHHBIN UK
KJIETKHU. [leeHne KICTKH.
Muro3. JlabopaTopHas
pabota Ne 3 bubnuoreka [JOK
15 «Hab6nronenne Mmurosa B 0.5 https://m.edso0.ru/863e7dc
KJIETKaX KOHYMKA 4
KOpeIllKa JyKa Ha
TFOTOBBIX
MHKpOIIpernapaTax»
Buocunte3 Oenka. bu6mmoreka [JOK
16 Peakuus MmatpudHOro https://m.edso0.ru/863e796

CHHTC3a

€



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

bubmnoreka [IOK

Tpancnsauus —
17 https://m.eds00.ru/863e796
onocuHTe3 OeJIKa 5
Hexnerounsie hopmbl bubmorera [JOK
18 https://m.edsoo.ru/863e754
KU3HU — BUPYCHI 0
bu6morteka [IOK
o https://m.edso0.ru/863e81b
19 OPMBI Pa3MHOXKEHUS 6
OPTaHH3MOB https://m.edsoo0.ru/863e831
e
bu6moreka [IOK
20 Meii
eHos https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHue U pa3BUTHE
MMOJOBBIX KIIETOK.
Ormio10TBOpEHKE.
bu6moreka [IOK
JlaGopaTtopnast pabota No
21 0.5 https://m.edsoo.ru/863e81b
4 «M3y4yenue cTpoeHus 6
IMOJOBBIX KIIETOK Ha -
TOTOBBIX
MHKpOIIpernapaTax»
bubmuoreka [JOK
NunuBunyansHoe
22 https://m.edso00.ru/863e843
pa3BUTHE OPraHU3MOB 6
I'eneTuka — Hayka o
YK bu6mmoreka [JOK
23 HaCJIEACTBEHHOCTH U

U3MCHYNBOCTH

https://m.edso0.ru/863e86f2



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

3aKOHOMEPHOCTHU

HacJIeIOBaHUS bu6mmoreka [IOK
24 MIPU3HAKOB. https://m.edso0.ru/863e887
MouorubpuaHoe 8
CKpEIIMBaHUE
UTHOpUIHOE
A P bu6morteka [IOK
CKpeniuBaHue. 3aKoH
25 https://m.edso00.ru/863e89a
HE3aBUCHUMOTO 4
HacCJICAOBaHWs IIPU3HAKOB N
CuerieHHoe
HacJIeJOBaHNE
MIPU3HAKOB.
JlaGopaTtopnast pabota No
5 «M3yyenue Bubmuoreka ITOK
26 pe3ynbTaToOB 0.5 https://m.edso0.ru/863e8c6
MOHOTHOPHIHOTO 0
JTUTHOPHUTHOTO
CKpEITUBaHUS Y
JpO30¢ Ul HA TOTOBBIX
MHKpOIIpenapaTax»
I'eneruxka noima.
bubmuoreka [{OK
Hacnenosanue
27 https://m.edso0.ru/863e8c6
MIPU3HAKOB, CIEIIJICHHBIX 0
C IOJIOM N
M3MeHuYnBOCTE.
bu6mmoreka [JOK
28 HenacnencrBennas 0.5

N3MCHYHNBOCTD.

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



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

Jlaboparopnast pabota Ne
6. N3yuenue

MO (UKAITTOHHO K
W3MEHYHMBOCTH,
MOCTPOCHHE
BapHALMOHHOTO psiia U
BAPUALIMOHHON KPUBO»

Hacnencrsennas
NU3MCHYUBOCTD.
JlabopaTtopnast pabota No

bu6moreka [IOK

29
7. «AHAIU3 MyTalil y 0.5 https://m.edsoo.ru/863e8efe
JpO30(¢ B HA TOTOBBIX
MHKpOIIpenapaTax»
bu6moreka [IOK
30 ['enernka yeaoBeka https://m.edso0.ru/863e8d7
8
Pe3epBHbIit ypok.
O06o06meHue 1Mo TeMe
31 «HacnencrBeHHOCTE U
W3MEHYHMBOCTD
OpraHU3MOBY
Celnekuus KaK Hayka U bubmnorexa [IOK
32 K https://m.edso0.ru/863e921
poriecc
4
MeToapl U JOCTHXKCHUS bu6mmoreka [JOK
33 CEJICKIIMU PaCTEeHUM U https://m.edso0.ru/863e921

KHUBOTHBIX

4



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

buorexnoorusa xak

34
0TpacJib MPOU3BOJICTBA

bubmnoreka [IOK

https://m.edso0.ru/863e933
6

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



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

11 KJIACC

Ne KosanyecTBo 4yacoB
DJIeKTPOHHbIE
Mara uudposeie
n Tema ypoka KonTpoJbHbIe IIpakTuyeckue
Bcero U3y4YeHUs o0pa3oBaTe/ibHbIE
/ padoThI padoTsbI
" pecypcsbl
DBOJIIOIHS U METOJIBI €€ brbmorexa OK
1 1 https://m.edso0.ru/863ea20
W3YYCHUS o
Hcropus pazsutus bubnuoreka [JOK
2 MpeJICTaBIeHU 00 1 https://m.edso0.ru/863e957
IBOJIIOIINHA 0
bu6moreka [IOK
3 MukposBOIOIHUS 1 https://m.edsoo.ru/863e9c1
e
[Monmynsuust kak
JJIEMEHTapHas €IUHUIA
BHUJA U BOJIIOLIMH. bubnuorexa [JOK
4 JlaGopaTopnas pabota No 1 0.5 https://m.edso0.ru/863e99c
1 «CpaBHEeHME BUJIOB 1O 6
MOP(OJIOrHIEeCKOMY
KPUTEPUIO»
JIBUKYIIHME CUIIBI bubmuoreka [JOK
5 (ameMeHTapHbIE 1 https://m.edsoo.ru/863e9da
(baxTOpBI) SBOJIIOLIUU 4
6 EctecTBeHHbII 0TOOD U 1 bubnuorexa [IOK
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ero Gopmbl

https://m.edsoo.ru/863e9ed
0

Pe3ynbTaTe! 3BOIIOLMK:
MIPUCTIOCOOICHHOCTh
OpraHHU3MOB U
BH1000pa3oBaHUE.

7 JlabopaTtopHnast pabota No 0.5 bubnuotexa [JOK
2 «Onucanune ' https://m.edsoo.ru/863e9fde
MIPUCTIOCOOIEHHOCTH
opranusma u eé
OTHOCHUTEIILHOTO
XapaxkTepa
Hampapnenus u mytu bubmorera [JOK

8 P - https://m.edsoo.ru/863e9cl
MaKpOIBOJIOINH o

9 Heob6parumocth
IBOJIIOLIAH

10 Uctopus xu3nu Ha 3emiie
1 METOJbI €€ N3YYCHUS
['umoTe3sr bubnuorexa [JOK

11 MIPOUCXOKACHUS KU3HU https://m.edsoo.ru/863ea5a
Ha 3emie 6
Pa3BuTue )ku3Hu HA bubmuoreka [JOK

12 3emuie 10 3pam U https://m.edsoo.ru/863ea6b
IepHoaaM €

13 OCHOBHBIE ATaIbI 05 bubmuoreka [JOK

9BOJIIOIINHA

https://m.edsoo.ru/863ea8b
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pPacTUTENLHOTO U
KHUBOTHOTO MHpA.
[TpakTtuyeckas padora Ne
1 «3yuenue
MCKOTIA€MBIX OCTaTKOB
pacTeHuil 1 KUBOTHBIX B
KOJUTEKIIUSX)

(@]

CoBpeMeHHas cuctema

bu6morteka [IOK

14 https://m.edso0.ru/863ea48
OpPraHUYECKOTO MUpPa o

15 OBOJIIOLINS YeJI0BEKa bu6moreka [IOK
(a"TpOTOrEHE3) https://m.edsoo.ru/863eac2c
JIBYOKyII€e CUIIbI bubnuorexa [JOK

16 (dakTopsI) https://m.edsoo.ru/863ead4
aHTPOTIOTeHE3a 4

17 OCHOBHEBIE CTaIUN
ABOJIIOLIMH YE€JIOBEKa
UYenoBeueckue packl U

18 MIPUPOIHBIC adanTallH bubmorera [JOK

PHpoL A https://m.edso0.ru/863eaea?

YeJIoBeKa
PesepBHbIit ypok.
O00011IeHIE IO TEME

19 «Bo3HUKHOBEHHE U
pa3BHUTHE KU3HU HA
3emiie»

20 DKoJIorus Kak HayKa



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Cpenpl oOuTaHus u

bubnuoreka [IOK

21
IKOJIOTHYECKHEe (DaKTOPBI https://m.edsoo.ru/863eafec
AbGunotnyeckue paKTopsl.
JlaboparopHas pabota Ne
3. «Mopdoornyeckue
0COOEHHOCTH pacTeHUM
bu6morteka [IOK
U3 Pa3HBIX MECT
22 0.5 https://m.edsoo.ru/863eb10
OOMTaHU. o
JlabopaTtopHnast pabota No -
4. «BnusiHue cBeTa Ha
POCT U pa3BUTHE
YepEeHKOB KOJIeycay
bu6mmoreka [IOK
23 buotnueckue dakTops https://m.edsoo.ru/863eb34
8
DKOJIOTUYECKHUE
XapaKTePUCTUKH
MO YJISILIAH.
24 [TpakTrueckas padota Ne 05
2 «IloncyéT mIOTHOCTH
MOTYJISIUI pa3HBIX
BHJIOB PAaCTCHHIN»
bubmuoreka [JOK
CooOrriecTBa OpraHu3MoB
25 https://m.edsoo.ru/863eb46
— OuoIIeHO03 N
26 DKOJOTUYECKUE CUCTEMBI bubmuoreka [JOK

(3K0CcHCTEMBI)

https://m.edso0.ru/863eb46
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a
OcHOBHBIE TIOKA3aTENU
9KOCHUCTEMBI. Bu6 110K
nonmoreka
27 2
KOJIOTITHECKie . 1 https://m.edso0.ru/863eb5fa
nupamuibl. CBolicTBa
skocucteM. CyKueccus
28 [TpupoaHbIe 5KOCUCTEMBI 1
29 AHTpONIOTreHHbIE 1
9KOCHUCTEMBI
buocdepa — rmobanpHas bubmorera [JOK
30 1 https://m.edsoo.ru/863ebb5
AKOCUCTEMA 3E€MIIH .
3aKOHOMEPHOCTH bubnuoreka [JOK
31 CYIIECTBOBAHUS 1 https://m.edsoo.ru/863ebdl
ouochepsl 6
32 YenoseuecTBO B 1
ounocdepe 3emaun
C bu6mmoreka [IOK
OCYIIIECTBOBAaHUE
33 1 https://m.edsoo.ru/863ebal
MIPUPO/IBI U YEJIOBEYECTBA .
PesepBHbIN ypoK.
34 O00011IeHIE TEMBI 1
«CooOmecTBa 1
9KOJIOTHYECKHUE CUCTEMBI»
OBIIEE KOJIMYECTBO
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MPOBEPAEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

MNPOT'PAMMBI

10 KVIACC

Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI
cpeaHero oouiero oopa3oBaHus

CpopMHPOBAHHOCTH 3HAHHUI O MECTE U POJI OMOJIOTHH B CUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX HAYK,
B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MHpPAa U HAYYHOTO MHPOBO33PECHHUS; O
BKJIQJIC POCCHUUCKUX M 3apyOCKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH; (DYHKIIMOHATLHON
TPAMOTHOCTH YeJIOBEKA JIJIsl PEIICHMSI )KU3HEHHBIX 3a/1a4

VYMmenne PaCKpBIBATE COJACPIKAHHNE OHMOJIOTUYECKHAX TEPMHUHOB H HOHSITHH: KHU3Hb, KJICTKA, OPTaHU3M;
MeTabomm3M (OOMEH BEIIECTB W MpEBpaIlleHue SHEPruH), TOMEOCTa3 (CaMOperysisius), ypOBHEBas
OpraHu3aIus )KUBBIX CHCTEM, CAaMOBOCIIPOM3BEIEHHE (PETIPOIYKIIHS ), HACIEACTBEHHOCTh, U3MEHYHBOCTD,
POCT ¥ pa3BUTHE

YMenue uznaratb OHMOJNIOTMYECKHME TEOpuU (KJIETOYHAs, XpPOMOCOMHAas, MyTaluoHHas), 3akoHbl (I
Menpnens, T. Moprana, H.M. BaBuimoBa) u ydeHus (0 IEHTpaX MHOTO0Opa3usi U TMPOUCXOKICHUS
KynbTypHbIX pactenuit H.J. BaBuiosa), onpenensite rpaHuIbl UX IPUMEHUMOCTHU K KUBBIM CHCTEMaM

VYmenune BJIaACTb MCTOAAMH HAYYHOI'O IIO3HAHUS B ouooruu (Ha6J'IIOI[eHI/Ie M OITMCAaHHEC KHUBBIX CUCTEM,
IIpoueCCoB " HBHCHHﬁ; opranu3anusa U IIPOBCACHUC OHOJIOrHYECKOTO OKCIICPUMCHTA, BBIJIBHKCHHC
THUIIOTE3bI;, BbIABJICHHUC 3aBUCHUMOCTH MCXKAY HCCICAYCMBIMH BCJIMYHWHAMU, 00BsICHEHHE IMOJTYYCHHBIX
pPe3yJIbTaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTI/Iﬁ, Teopnﬁ U 3aKOHOB; YMCHUC J€JIaTb BBIBOJBI Ha
OCHOBAHHWU IMOJTYUCHHBIX pe3y.]'IBTaTOB)

YMeHue BoIACIATh CYHICCTBECHHBIC ITPU3HAKN BUPYCOB, KJICTOK IIPOKAPUOT U 3YKAPUOT, OJHOKJICTOUYHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB, 0COOCHHOCTHU IMpoLeCCoB oOMeHa BCIICCTB U IPECBPAIICHUA SHEPTHUU B
KJICTKC, (I)OTOCI/IHTCBa, IIACTUYCCKOTO W SHCPICTHYCCKOIO O6M€Ha, XEMOCHHTE3a, MHUTO34, Meﬁ03a,




OIUIOIOTBOPEHUS], PA3MHOXKEHMSI, UHAMBHUIYaJIbHOTO Pa3BUTHs OpraHn3Ma (OHTOreHe3)

YMeHne MpuMEeHATh TOJTydYeHHbIE 3HAHUS s 0OBSICHEHUS! OMOJIOTUYECKUX TPOIIECCOB U SIBJICHUH, IS
IPUHSTHS IPAKTUUECKUX PELICHUHN B MOBCEAHEBHOMN JKU3HU B LIEJIAX 0OecredeHus! 0€30IacCHOCTH CBOETO
310pPOBbSI M 3/I0POBbS OKPYXKAIOUIUX JIIO/IEH, COOJIIOJIEHUSI HOPM T'PaMOTHOT'O MOBEJEHMSI B OKpY KaroLei
IPUPOJIHON cpejie; MOHUMaHUE He0OX0JMMOCTH MCIIOIb30BaHUS JOCTUKEHUN COBPEMEHHON OMOJIOTUH U
OMOTEXHOJIOTHH JUIsl pAallMOHAJIBHOTO MPUPOI0TI0Ib30BAHUS

Ymenue pemiatb JSJCMEHTApPHBIC TCHCTHUYCCKUC 3aJadd Ha MOHO- H I[I/IFI/I6pI/II[HO€ CKpCUIMBAHUC,
CHOCIINICHHOEC HACJICAOBAaHUEC, COCTaBJIATh CXCMBI MOHOFI/I6pI/II[HOFO CKpCIIUBaHUA IJId MPEACKa3aHUs
HACJICOOBaHU ITPU3HAKOB Y OPTraHN3MOB

VYMeHHe BBHITIONHATH JIA0OpATOpPHBIE MW TPAKTHYECKHE paboThl, COOMIOIaTh TMpaBWia Mpu padoTe ¢
y4eOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHEM

YMeHue KpUTHYECKH OIEHHBaThb W HMHTEPIPETUPOBATH MHGPOPMAIUIO0 OMOJOTHMYECKOTO COJEpKaHUs,
BKJIIOUAIOLIYIO TICEBJIOHAYYHbIE 3HAHUS M3 pa3iuuHbiX HCTOYHMKOB (CMMU, HayuHO-TIOMyNsSpHBIE
MaTepHalbl); STHUECKHE aCIIEKThl COBPEMEHHBIX UCCIIEOBAaHHM B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTUI

10

YMeHne co3gaBaTh COOCTBEHHBIE THCHBMEHHBIE M YCTHBIE COOOIIEHHUs, 0000mas OHOJIOTHYECKYIO
MH)OPMAIIHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO MCIIOJIh30BaTh MOHATHIHBIN anmapaT OUOJIOTHH

11 KIJACC

Kox npoBepsiemoro

IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl

pe3yJabTara cpeaHero oo1ero oo0pa3zoBaHus
CdopmupoBaHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOT'O 3HAHUS €CTECTBEHHBIX HAYK,
1 B (DOpPMHUPOBAHHH COBPEMEHHOI €CTeCTBEHHO-HAyYHOUH KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHUS; O

BKJIaJle POCCHMCKMX M 3apyOeXHbIX YU€HBIX-OMOJIOTOB B pa3BUTHE OWOJOTUM; (DPYHKIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKA JJIsl PEIIEHUS )KU3HEHHBIX 3314




YMeHue packpblBaTh COJIEp:KaHUE OMOJIOTUYECKUX TEPMUHOB M TIOHSTHIA: BUJ, TOMYJSALHUsS, TEHOPOH],
IBOJIFOIMS,  JBIDKYIIME  CHJIBI  ((paKTOpBI)  DBOJIONHH,  IPHUCIOCOOICHHOCTh  OPraHU3MOB,
BUJI000pa30BaHNE, IKOJIOTHUECKUE (PAKTOPBI, SKOCUCTEMA, TTPOAYIICHTHI, KOHCYMEHTBI, PEAYIICHTHI, LIEITH
MUTaHM, SKOJIOTHYeCKas MpamMuia, OnoreoreHos, ornochepa

YMmenne uznaraTh OHOJOTHYECKHE TeopuH (dBoJronoHHast Teopus Y. [lapBuHa, cHHTETHYECKAsT TEOPHS
9BOJIIOLIMH), 3aKOHBI U 3aKOHOMEpHOCTH (3apoapiieBoro cxojactBa K.M. bapa, depenoBanusi riiaBHBIX
HanpasiieHui u myreit sBomonn A.H. CeseprioBa, yuenust o ouocdepe B.M. Bepnazackoro), onpenensits
T'paHUIbl UX MIPUMCHUMOCTH K )KUBBIM CUCTEMAaM

YMeHne BIajeTh METOIaMU HAyYHOTO TIO3HAHUS B OMOJIOTHN (HAOJIIOJIEHUE M OMMCAHUE )KUBBIX CHCTEM,
MPOIIECCOB W SIBJICHUW;, OpraHW3alys W TMPOBEACHUE OMOJIOTHYECKOTO HKCIIEPUMEHTA, BBIIBHKEHUE
TUTIOTE3bI; BBISABJICHUE 3aBUCUMOCTH MEXKAY HCCIEAyeMBIMH BEITUYMHAMH, OOBSICHEHHE MOJYICHHBIX
pe3ynbTaTOB, WCIOJB30BAHHBIX HAyYHBIX TOHSITHA, TEOPUH W 3aKOHOB, YMEHHE JeJaTh BBIBOJBI Ha
OCHOBAHUH TIOJIYYCHHBIX PE3YJIbTATOB)

YMeHne BBIICTATH CYIIECTBEHHBIC MPHU3HAKH CTPOCHUSI OMOJOTMYECKHX OOBEKTOB: BUOB, MOIYJISIUH,
MPOJYIICHTOB, KOHCYMEHTOB, PEIYyIICHTOB, OHOTCOIICHO30B M 3KOCHUCTEM; OCOOCHHOCTH IIPOIIECCOB
HAaCJEACTBEHHONW W3MEHYHMBOCTH, €CTECTBEHHOrO0 OTOOpa, BHUA000pa3oBaHUs, MPHUCIIOCOOJICHHOCTH
OpPraHu3MOB, JICHCTBUS YKOJOTHUECKUX (PaKTOPOB HA OPraHU3MBbI, IIEPEHOCA BEUIECTB U TIOTOKA SHEPTHH B
HKOCHCTEMAX, aHTPOTIOTCHHBIX M3MEHEHHH B DKOCHCTEMaxX CBOEW MECTHOCTH, KPyrOBOPOTa BEIICCTB H
OMOTEOXMMHUYECKUX IIMKIOB B Orocdepe

VYmenune IIPUMCHATH IIOJIYYCHHBIC 3HAHUA 1T 0OBsICHEHHST OMOJIOTHYECKUX IIpOLECCOB U HBHeHHﬁ, JJIA
IMPHUHATHA IIPAKTHYICCKUX pCI_HeHI/Iﬁ B HOBCGﬂHeBHOﬁ KHU3HHU B LECIIAX oOecrneyeHust 0€30aCHOCTH CBOETO
3A0POBBA U 3J0POBb OKPYKAIOIIHUX HIO,Z[eﬁ, CO6J'IIOI[€HI/I$I HOPM I'PaMOTHOI'O IIOBCACHUS B OKPY)KaIOH_Ieﬁ
HpHpOI[HOfI cpeac; NMMOHMMAaHUue H606XOI[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KCHI/Iﬁ COBpeMeHHOﬁ ouoaoTHu
JJI paliliOHAJIbHOI'O ITPHUPOJ0ITI0JIb30BaAHNA

YMeHue pemarth dJeMEHTapHble OWOJIOTMYECKHE 3aJaud, COCTaBISATH CXEMbI MEPEeHOCa BEIIEeCTB U
SHEPruM B dKocHucTeMax (Ienu MUTaHs)

YMeHue BBIIOJIHATH J'Ia60paT0pHBIe U TIPAKTHUYCCKHUC pa6OTLI, CO6J'IIO,Z[aTI> IpaBHJIa IMpU pa60Te C




y4eOHBIM U JJA0OPATOPHBIM 000PYIOBAHUEM

YMeHne KpUTHYECKH OICHWBATh W HHTEPIPETUPOBATH MHPOPMALHUIO OHOJOTHYECKOTO COACpIKaHUs,
BKJIIOYAIONIYIO I[ICEBJOHAYYHbIE 3HAHMUS U3 pa3iuuHblX HcTouHMKOB (CMMU, HayuyHO-mONyJsipHBIE

9
MaTepHalbl); paCCMAaTPHUBAThH TI00ATBHBIE SKOJIOTUYECKHE TTPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH TIO
OTHOIICHHUIO K HUM CO6CTBCHHYIO IIO3UIIUIO

10 YMmenue co3naBarb COOCTBEHHbIE NMHCBMEHHBIE M YCTHBIE COOOLIEHUs, 0000mias OHOJIOTHYECKYIO

nH(}OpMaINIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO MCIIOJIb30BaTh MOHATUIHBIN anmapaTr OMOJIOTHI




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 buonorus kak Hayka
11 buonorus — Hayka o xuBoil mpupozae. Ponp Ouosiornn B (opMHpPOBaHMM COBPEMEHHON HAaydHOW KapTHHBI MUpA.
' Cucrema OMOJIOTHUECKHUX HAYK
12 Metonpl MO3HAHUS JKUBOM MpUpoAbl (HAOMIONEHUE, OSKCIEPUMEHT, OMNHMCAaHHMe, H3MEepeHue, Kiaccudukamms,
' MOJIETMPOBAHNE, CTATUCTUYECKAsT 00padOTKa JaHHBIX)
2 JKuBble cUCTEMBI M KX OpraHu3alus
2.1 Kusble cucreMbl (0MOCHCTEMBI) KakK MpeaAMET u3yueHus: ouosnorun. CBoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue
99 YpoBHU oOpraHuzani OMOCUCTEM: MOJIEKYISIPHO-TEHETUYECKUH, KIETOYHBIM, OPraHM3MEHHBIM, MOMyISIUOHHO-
' BHJIOBOM, IKOCUCTEMHBIH, OMOChHEPHBIA
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU
31 XUMUYECKUN COCTaB KIIETKU. XHMHUYECKHUE AJIEMEHTBHI: MAaKpOAJIEMEHThl, MUKPO3JIeMEHThl. Boga u MuHepanbHbIe
' BemecTBa. OYHKIMK BOJIBI 1 MUHEPATIBHBIX BElIecTB B KieTke. [lonaepkanre ocMoTHdYeckoro Oaianca
benku. CocraB u ctpoeHue 0enKkoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HesameHnMbIe U 3aMEHUMbIe aMUHOKHUCIIOTHI.
AMUHOKUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl O€JIKOBOM MOJEKyNIbl (MEepBUYHAs, BTOPUYHAS, TPETHUYHAs U
3.2 YeTBEpTUYHAs CTPYKTYpa). XMMHUYECKHE CBOMCTBA OeinKoB. buonornyeckue GyHKINN OETKOB.
depMmeHTbI — OHoornyeckue karanuzaropbl. CTpoeHue (QepMeHTa: aKTUBHBIA LEHTp, cyOCTpaTHas Crenu(pUYHOCTS.
KogepmenTsl. Buramunsl. OTianunst epMeHTOB OT HEOPraHWYECKUX KaTalu3aToOpOB
3.3 VYraeBoJibl: MOHOCaxapHibl (TJI0K03a, prb03a M Je30Kkcupr0o03a), Aucaxapuipl (caxaposa, JaKTo3a) M MOJIHCaXapuIbl




(kpaxmai, TIMKOTEH, IeJUT0J03a). bruonornyeckue GyHKIMU YrIeBOIOB.
JMmuapl: TPUTIMUEPUAbI, cTepouabl, Gocomumuabt. ['uapodunsao-rTuapodoOHBIe cBOMicTBa. bronornveckue ¢pyHKInu
aunuoB. CpaBHEHME YII€BOI0B, OCIKOB M JIMIHNI0B KaK HCTOYHHUKOB SHEPrUU

Hyxneunossie kucnotsl: JIHK u PHK. HykneoTunsl — MoHOMeEph! HYyKJIEHMHOBBIX KucaoT. Ctpoenue u pynkuuu JIHK.

3.4
Crpoenne u ¢pynkun PHK. AT®: ctpoenne u GpyHkumn
3.5 [uTonorusa — Hayka o kierke. Knetounas Teopust. MeTo bl U3ydeHUs KIETOK
36 Knetka kak nenocrHas kuBas cucreMa. OOImMe NpU3HaKU KJIETOK: 3aMKHyTas HapykHas meMmOpaHa, mojekyiasl JJHK
' KaK F€eHEeTHYECKHH armapar, CUCTeMa CHUHTe3a Oelka
Tunsl KJI€TOK: SyKapuoTHUecKas U nmpokaprotudeckas. OCOOEHHOCTH CTPOEHUS pOKapuoTHyecKoil kieTku. Kierounas
3.7 cTteHka Oaktepuil. CTpOeHHE JYKapHOTHUECKOW KJIeTKHM. OCHOBHBIE OTIWYMS PACTUTEIHHOM, KMBOTHOW WU TPHUOHOM
KIIETKU
[loBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAsl CTEHKa, INIMKOKaNWKC, uX ¢yHkuuu. Ilnazmartuueckas memOpaHa, eé
cBoiictBa U ¢yHkuuu. [luromnasma u e€ opranoussl. OgHOMEMOpaHHBIE OPraHOMABI KJIETKU: 3HJIOIIa3MaThyecKasi CeTh
3.8 (BIC), anmapart I'onmbaxu, u3ocombl. [1oayaBTOHOMHBIE OpraHOW/bI KJIETKH: MUTOXOHIPUH, IacTubl. [Iporcxoxaenue
MUTOXOHpUI U TiacTu. Buapl mnactua. HememOpanHble opraHOUIb! KJIETKH: puOOCOMBI, KIETOYHBIN LEHTpP, PECHUYKHY,
KryTUKH. OYHKIIMKM OpraHOWJI0B KJIETKH. BKiroueHus
3.9 SAnpo — perynsaTopHblii HeHTp kieTkd. CTpoeHue sapa: siaepHas 000Ji0uKa, KapHoIlla3Ma, XpOMAaTHH, SPBIIIKO.
' XPOMOCOMBI
3.10 TpancnopT BeEecTB B KIIETKE
4 Ku3HenesaTenbHOCTh KIETKU
OOMeH BeriecTB, WM METab0IM3M. ACCUMWISLHNS (TUTACTHYECKUH OOMEH) M IUCCUMUIISIMS (PHEpreTuYeckrii oOMeH) —
4.1 JIB€ CTOPOHBI €IMHOI0 Ipolecca Merabonu3ma. Tumbel oOMeHa BellecTB: aBTOTPOGHBIA U rerepoTpodHslil. Poib
(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN SHEPTHH B KIETKE
®otocunTe3. CBetoBas W TeMHOBasg (a3bl (orocuHTeza. Peakium ¢orocunrtesa. DPPeKTUBHOCTH (HOTOCHHTE3A.
4.2 3HayeHue (HOTOCUHTE3a JUI )KM3HM Ha 3emiie. BiusHue ycinoBuil cpenbl Ha (POTOCHHTE3 U CHOCOOBI MOBBIIICHHS €T0

IPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTeHUI.




XeMocHuHTe3. XeMOCHHTE3UPYIoIe OakTepruu. 3HAUYCHUE XeMOCHUHTE3a JJIs dKU3HHU Ha 3eMIie

OHepretuyeckuii 0OMeH B KiieTke. Paciienenye BenecTB, BhIACICHUE U aKKyMYJIUPOBaHUE SHEPTUU B KIIETKE. DTallbl

4.3 sHepreTuueckoro obmena. ['mukomms. bpoxenue u ero Buubl. KucnopomHoe okuciieHHE, WIM KIETOYHOE JbIXaHHE.
D} HeKTHBHOCTH SHEPreTHIECKOro 0OMEeHa
Peakuun matpuuHoro cunresa. I'enetnueckas undopmanus u JJHK. Peanuzanus renernueckoit nHpopManuu B KIETKE.
4.4 I'enernueckuit kon u ero cpoiictBa. Tpanckpunuus — marpuusbiii cunte3 PHK. Tpancmsiius — OGuocunTtes Oenka.
KoaupoBanue amunokucnor. Poss prubocoM B GrocuHTe3e 6enka
Heknerounsie gpopmsl xu3Hu — Bupychl. Mcropust otkpeitus Bupycos (.M. MBanoBckuit). OCOOEHHOCTH CTpPOEHUS U
45 KU3HENESATeNIbHOCTH BUpPyCcOB. bakrtepuodaru. bonesnu pacteHuid, KUBOTHBIX U YEJIOBEKAa, BBI3bIBAEMBIE BUPYCAMH.
' Bupyc ummynoneduuura yenoexka (BUY) — BozOymutens CIIM/a. Ilpodunaktuka pacrnpocTpaHeHUs BUPYCHBIX
3a00JIeBaHM
5 PasMHOkeHME 1 MTHANBUAYAIBHOE Pa3BUTHE OPraHU3MOB
Kierounsrii 1uki, wWiau KW3HEHHBIM UK KieTku. MuTepdasza m muto3. Ilporecchr, mpoTekaromue B uUHTEp(dase.
Perumukarmust — peaknus marpuunoro cuHteza JIHK. Crtpoenme xpomocom. XpoMOCOMHBIM HabOp — KapHOTHIIL
51 JIumIouIHBIE M TaIUIOMAHBIA XPOMOCOMHBIE HaOopbl. XpomaTuzapl. lluTonmornyeckre OCHOBBI Pa3MHOKEHUS U
' VHJIMBUIYyaJIbHOTO PA3BUTHS OPraHU3MOB.
Jenenne knetkn — Muto3. Ctaaun muto3a. [Iponeccsl, mpoucxoasuiue Ha pa3HbIX CTaJAMSIX MHUTO3a. buonorndeckuit
CMBICJI MUTO3a
@opMBl  pa3MHOKEHMSI OpPraHu3MOB: Oecrojioe U TmoJioBoe. Buapl 06ecrnonoro pa3MHOXKEHHUS: JIeJIeHHE HaJBOE,
5.2 MOYKOBAaHWE OJHO- M MHOTOKIETOYHBIX, CIIOpOOOpa3oBaHHe, BereTaTUBHOE pa3MHOKeHue. VcKyccTBeHHOe
KJIOHUPOBAHUE OPraHU3MOB, €0 3HAYEHUE JIJIsl CEIEKIUU
[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIOJIOrO.
5.3 Meiio3. Craguum Meiioza. Ilpomecchl, mnpoucxojasimue Ha craausx wmehosa. lloBemenue xpoMocoM B MeHo3e.
Kpoccunrosep. bruosornueckuii cmMbIc M 3HaUEHUE Meio3a
5.4 I'ameTorene3 — mpouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Yy >KMBOTHBIX. IIoJIOBBIE >Kene3bl: CEMEHHMKM WU SUYHUKH.

O6p330BaHI/IC U Pa3BUTHC IIOJIOBBIX KJICTOK — TaMCT (CHepMaTOBOI/II[, HﬁHeKﬂeTKa) — CICPMATOI'CHC3 U OOT'CHC3.




Oco0OCHHOCTH CTPOEHHS SIMIIEKIIETOK U cepMaTo3onnoB. OmtonotBopenue. [lapreHorenes

5.5

WuuBuayanbHoe pa3BuTHE (OHTOT€HE3). DMOPHOHAIBHOE pa3BUTHE (AMOpHOreHes3). D1arbl IMOPHUOHAIBHOIO Pa3BUTHS
y TO3BOHOYHBIX JKMBOTHBIX: JpoOJieHHe, TracTpyisiiusi, opraHoreres. lloctamOpuonanbHOEe pasButHe. TuIbl
MOCTAMOPHOHAIIEHOTO PAa3BUTHUSA: TPSAMOE, HENpsMoe (JMUYMHOYHOE). BimsHue cpeipl HAa pa3BUTHE OPraHU3MOB;
(axTOpBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct 1 pa3zButue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH, CTAaJNH Pa3BUTHUS

HaCJ'ICI[CTBCHHOCTB 1 USMCHYMBOCTb OPraHu3MOB

6.1

[Ipeamer u 3amaun renetuku. Vctopust pa3BUTHS TeHETHKU. BKiaa poCCHICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
T€HEeTUKH. MeTOo/bl TeHETHKH (THOPUIOJOTHYECKHM, ITUTOTCHETUYECKH, MOJICKYISIpHO-TeHeTHnueckuii). OCHOBHBIE
F€HETHYECKHE MOHATUA. [ eHeThUecKkass CHMBOJIMKA, UCTIOJIb3yeMast B CXEMaxX CKPEIIMBaHMI

6.2

3aKOHOMEPHOCTH HACJIEJIOBaHMS TMPU3HAKOB, ycTaHOBIeHHbIe . Menaenem. MoHOTHOpHUIHOE CKpeIIMBaHUE. 3aKOH
eanHooOpa3usi ruOpUIOB MEpBOro MnokojeHus. [IpaBuino noMuHHpoBaHUS. 3aKOH pacUIEIUIEHUsl MPU3HAKoB. ['unoresa
4iCTOTHI rameT. [loyiHOe U HemoJIHOe TOMUHUPOBAHHUE.

JurubpugHoe ckpemuBaHue. 3aKOH HE3aBUCMMOTO HAcJelIOBaHUS NpHU3HAKOB. lluToreHeTnueckne OCHOBBI
TUTUOPUIHOTO CKpeUIMBaHUs. AHaIu3Mpylollee CKpeluBaHue. Mcnoap3oBaHue aHATU3UPYIOUIETO CKPEIIUBAHUS JUIS
oTpeieJICHUsI TeHOTUIIa 0COOU

6.3

CHCHJ’IGHHOG HaCJI€OO0BaHUC IIPHU3HAKOB. Pa6ota T. MopraHa 0 CHOCIINICHHOMY HAaCJICJOBAaHHUIO I'CHOB. HapymeHI/Ie
CIHCINNICHH I'€HOB B PE3YJIbTAaTC KPOCCUHTOBEPA. XpOMOCOMHaﬂ TCOPHA HACIICACTBCHHOCTH. I'eneTmyeckue KapThlI.
I'enetnka mnoaa. XpOMOCOMHOC ONp€ACIICHHUE II0Ja. AYTOCOMBI N TIIO0JIOBBIE XPOMOCOMBEI. I'omorameTHbie ©
reTeporaMEeTHbIC OPraHu3Mbl. HaCJ'IeI[OBaHI/Ie IMPHU3HAKOB, CHCIIJICHHBIX C ITIOJIOM

6.4

N3menunBocTh. Buabl M3MEHUMBOCTH: HEHACHIEACTBEHHAs M HacleJacTBeHHas. Poib Ccpclabl B HEHAacCJIeJICTBEHHOM
HU3MCHYUBOCTH. XapaKTepI/ICTI/IKa MOHH(i)HKaHHOHHOfI HU3MCHYHNBOCTHU. BapI/IaI_H/IOHHHﬁ pAd U BapuallMOHHAA KpHBasd.
HopMa pCaKuu IIpHU3HAKa. KomnyecTBeHHBIE M KadeCTBEHHBIE INpU3HAKK KW HX HOpPMa pCaKIuu. CsoiicTBa
MOHH(I)HK&HHOHHOﬁ U3MCHYMBOCTHU

6.5

HaCJ'Ie,Z[CTBeHHaH, WJIN TCHOTUIINYCCKAsA, N3BMCHYHNBOCTD. KomOuHaTuBHAS M3MEHUMBOCTh. Mei03 U IOJIOBOM mponece —
OCHOBa KOMOWHATHUBHOW HM3MCHYHMBOCTH. MYTaLII/IOHHaH U3MCHYMBOCTD. KJ'IaCCI/I(I)I/IKaI_II/ISI MYTaHHﬁZ T'CHHBIC
XpPOMOCOMHBIC, TCHOMHEIC. YacTtoTa u ITPUYNHBI My’TaL[Hﬁ. MYTaFeHHBIC (I)aKTOpBI. 3aKOH TOMOJIOTHUYECKHUX pAAOB B




HacleacTtBeHHou niMenunsoctyu H.U. BasuioBa

6.6

I'eneruka uenoBeka. Kapuotun yenoBeka. OCHOBHBIE METOJIbl T€HETHKHU YE€JIOBEKAa: M€HEAJIOTMYeCcKuil, OJIM3HEOBbIH,
LUTOT€HETUYECKUM, OMOXMMHMUYECKUH, MOJIeKyJsipHO-reHeTuueckuil. CoBpeMEHHOE  OIpeAeieHUe TIEeHOTHUIIA:
MOJIJHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBaHWE, B TOM uyuciae ¢ nomoupto [II{P-ananmusza. HacmencrBeHHbie
3a00JIeBaHMs 4YeJIOBEKA: T'eHHbIe OOJIe3HW, OOJEe3HM C HACIEICTBEHHON MPEeapacloOKEHHOCTBIO, XPOMOCOMHBIE
6oneznu. ComaTuyeckue U TeHepaTuBHble Myranuu. [IpuHIUNBI 370poBOrO 00paza JKW3HHM, JAUArHOCTUKH,
NpOQUIAKTUKY W JIEUEHUsT TEHEeTUYecKHX Oosne3Hel. MeauKo-TeHeTHYecKoe KOHCYIbTHUPOBAaHUE. 3HAueHUe
MEJMIIMHCKOM F€HETUKH B MPEAOTBPAIIEHUH U JICYEHUH T€HETUYECKNX 3a00JIeBaHNI YeJIOBEKa

Cenexmust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Ceneknusi Kak Hayka M TpOIECC. 3apoKICHHE CEeKIUH W aoMectukanus. Yuyenue H.M. BaBuwioBa o meHTpax
MIPOUCXOXKACHUSI M MHOrooOpaszusi KyJabTYpHBIX pacTeHUM. LIeHTpbl MpOMCXOXKAEHHS IOMAallHUX >KUBOTHBIX. Copr,
OpoJIa, ITaMM

7.2

CoBpeMeHHBIC METOIbI CeJIeKIIMA. MacCOBBI M UHIUBHIYAIbHBIA OTOOPHI B CEJICKIIMKM PACTEHHUH W )KUBOTHBIX. O1leHKa
IKCTephepa. bam3kopoicTBeHHOE CKpemmuBaHue — WHOpuAWHT. Ywucras nuHusa. CKpeluBaHUE YHCTHIX JIUHUH.
I'eteposuc, wim rubpunnas cuna. HepoacTBeHHoe ckpemmBaHue — ayrOpuawar. OtnanéHHas ruOpuausanus u e
ycnexu. VICKyCCTBEHHBIH MyTareHe3 M TIOJIyY€HHE TOJIMILIONA0B. JIOCTMIKEHUS CEJICKIIMH PAcTeHHH, KUBOTHBIX WU
MHKPOOPTraHU3MOB

7.3

buotexHonoruss Kak oOTpacib MNPOM3BOACTBA. ['€HHas HWHXKeHepHus. OTtambl co3faHus pexkomOmHaHTHOW JIHK wu
TpaHCTEHHBIX Opranu3MoB. Knetounas umwkenepus. Kietounsie KynbTypbl. MUKPOKIOHAIBHOE PA3MHOKEHHUE PACTEH HiA.
KnonupoBanue BbICOKOIPOAYKTUBHBIX CEIbCKOXO3SIMICTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHE U ATUYECKUE MPOOIEMBbI.
I'MO — renerndeck MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI

11 KIIACC
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HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

DBOJIFOLIMOHHAS OUOJIOTUsA

11

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBuperenbcTtBa 3BOMIONMU. [lalleOHTONIOTMYECKUE: TOCTIEIOBATEIBHOCTh TOSBICHHUS BHJIOB B IMAJICOHTOJOTHYECKOM
JeronucH, nepexoanbie Gopmbl. broreorpaduyeckne: cxoacTBO M paziauuue GayH u (GIop MATEpHKOB W OCTPOBOB.
OMOpHOJIOrMYecKHe: CXOACTBA U Pa3Inyusl SMOPHOHOB Pa3HbIX BUAOB MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE!
TOMOJIOTUYHBIC, QAHAJIOTMYHBIC, PYAUMCHTAPHLIC OpTraHbl, aTaBU3MBbI. MOJ'ICKy.]'IprHO-6I/IOXI/IMI/I‘~I€CKI/I€I CX0OACTBO

MEXaHU3MOB HACJICACTBCHHOCTHU U OCHOBHBIX MeTa0O0JINIECKHUX HYTGi/JI Y BCEX OpPraHM3MOB

1.2

OpomonmonHas teopust Y. [apeuna. [Ipeanochuiku BO3HUKHOBEHUS JapBHUHU3MA. [[BUKYIIME CHIIBI SBOJIIOLMU BUOB
o JlapBuHy (M30BITOYHOE Pa3MHOXKEHHE MPU OTPAHUYCHHOCTH PECYPCOB, HEOMpeaeaéHHass U3MEHYMBOCTh, OOpb0a 3a
CYIIIECTBOBaHUE, €CTECTBEHHBIN OTOOD)

1.3

Cunrternueckas Teopus 3BoJitonuu (CTD) u ocHOBHBIE €€ mos1oKeHuss. MukposBostoys. [onynsaius Kak equHuIa BUIa
1 HBOJIIOLIUU

1.4

JBuxymue cuibl ((hakTopbl) 3BOTIONUN BHAOB B IMpHpoae. MyTallMOHHbIN npoliecc U KOMOMHATUBHAS W3MEHYUBOCTbD.
[TonynsaumonHple BOMHBI U Apeid reHoB. M3omsamus u murparms. EctecTBeHHBI 0TOOp — HampaBisromuid (HakTop
sBoJIFOLIMU. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocobaeHHOCTh OPraHU3MOB Kak pe3ysbTaT 3Botonuu. [Ipumepsl npucnocoOneHuid y opranu3mMoB. ApoMopho3sl
Y UAM0AJaNTalUu.

Bun u Bugoobpazosanue. Kpurepun Buga. OcHoBHBIE (pOpMBI BUAO0OPa30BaHUS: TeOrpahUIEcKoe, IKOJIOTHUECKOE

1.5

MaKpOSBOJ'IIOI_II/IH. (DOprI OBOJIFOLIN U @HHGTH‘IGCK&H, JUBCPICHTHAA, KOHBCPICHTHAsA, IIapalljICIbHasd. H606paTI/IMOCTB
3BOJIFOIIMH

Bo3nukHoBenue u Pa3BUTHC JKU3HU HA 3emie

2.1

I[OHayLIHLIe MPpEACTaBJIICHUA O 3apOXKACHUUN KU3HU. HaquHe THUIIOTE3bl BO3HUKHOBEHMS JKM3HHM Ha 3emJie: aOMOTeHE3 U
IaHCIICpMMU. XUMHYECKas SBOJIOLIUSL. 9KCHepI/IMeHTaHLHOG MOATBCPKACHUC XHMHUYECKOH sBoMonuu. HauanbHbIie
STaIbl OMOJOTHYECKOM 3BOIIOIMH. ['mmoTtesa PHK-MI/Ipa HepBLIe KIICTKHM U UX 3BOJIIOIHUA. CDOpMI/IpOBaHI/Ie OCHOBHBIX




I'PYII )KUBBIX OPTraHU3MOB

PazButue xxu3Hu Ha 3emuie o spam u nepuoaaMm. Karapxeit. Apxelickas u npotepo3orickas spsl. [laneo3oiickas spa u eé
MIEPUO/IbI: KEMOPUICKUH, OPIOBUKCKUH, CHITypUHCKHHN, IEBOHCKAN, KAMEHHOYTOJIbHBIN, TepMCKUN. Me30o30icKas spa u

€€ MepUoJIbl: TPUACOBBIM, FOPCKUM, MEJIIOBOM.

22 KaitHo30¥ickass 3pa M €€ NepHobl: NAJIEOr€HOBBIM, HEOI€HOBBIM, AHTPONOICHOBBIM. XapakTEpPUCTHKA KiIMMaTa W
reoJIOTHYECKHX IpolieccoB. OCHOBHBIE ATAlbl SBOJIIOIMH PACTUTENBHOTO U KUBOTHOTO MHUpa. ApoMop(do3bl y pacTeHU
1 )KUBOTHBIX. [losiBNIeHNE, paclBET ¥ BBIMUPAHHUE TPYII KUBBIX OPTAaHU3MOB
2.3 Cucrema OpraHMyecKoro Mupa Kak oTpaxkeHue 3BOoIoIH. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB
DBOJIIOLMS YeJoBeKa. AHTPOIOJIOTHSA KaK Hayka. Pa3BuTue MpeicTaBleHUH O MPOUCXOXKACHUU ueroBeka. MeToJibl
24 M3y4eHHUs aHTpororeneza. CXo/ICTBa U pa3Inyus YellOBeKa U )KUBOTHBIX. CHCTEMAaTUUECKOE MOJI0KEHHUE YeJIOBEKa.
' JBuxymue cuibl (paktopsl) anTponorenesza. HacneacTBeHHass ”3MEHYMBOCTh M €CTECTBEHHBIM 0TOOpP. OO11eCTBEHHBIH
00pa3 >K13HU, U3TOTOBJICHUE OPYAUM TPYy/a, MBIIICHUE, pEUb
OCHOBHBIE CTAaIMM W BETBU HBOJIOLMHU YEJIOBEKA: aBCTPAJONUTEKH, YenoBek ymenbii, YenoBek MNpAMOXOIAIINMT,
2.5 UenoBek HeanmepTanbCkuid, UenoBek pasymHbIi. Haxoaku HMCKOTaeMbIX OCTAaHKOB, BpeMs CYIIECTBOBaHHS, 00JacTh
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs
YenoBeueckre pacbl. OcHOBHblE  OOJNBIIME  pachl: eBponeoujHas  (eBpasuiickas), Herpo-aBCTpPaONaHAs
2.6 (’xBaTtopuanbHasi), MOHTOJOWAHAS (a3MaTCKO-aMepHKaHCKas). UYUepThl  MNpUCIOCOOJEHHOCTH  MpEJCTAaBUTENCH
YeJI0BEYECKUX Pac K YCIOBUAM cyliecTBoBaHus. EquncTBO yenoBeueckux pac. Kpuruka pacusma
3 OpranusMbl 1 OKpyXkarolas cpeia
31 DKonorusi Kak Hayka. 3aJadyd ¥ pas3jieibl SKOJOTMH. MeETONbl 3KOJOTHYECKHX HCCIENOBAHHUA. DKOJIOTUYECKOE
' MupoBo33peHue. Cpesibl 00MTaHNs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/AYIIIHAS, TOYBEHHAs, BHYTPUOPraHU3MEHHAs
39 Okonorudeckue ¢akropsl. Knaccudukaius skogoruaeckux (HakTopoB: aOHOTHYECKHE, OMOTHYECKUE U aHTPOTIOT€HHBIE.
' JleiicTBHE 9KOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBbI
3.3 AbuoTtnueckue GakTopbl: CBET, TeMIepaTypa, BiIaxHocTh. Potonepuoausm. [IpucnocobieHust opraHu3MoB K ASHCTBUIO




abuoTnyecknx GakTopoB. buosormueckmue puTMBbI

3.4

buotndeckue (akTopsl. Buasl OMOTHYECKIX B3aUMOJICHCTBHI: KOHKYPEHIIUS, XAITHUYECTBO, MAPA3UTU3M, MYTYaIlU3M,
KOMMeHCaM3M  (HaxJieOHUYeCTBO, KBAapTHPAHTCTBO), aMEHCAIU3M, HEUTpanu3M. 3HaueHHe  OUOTHYECKUX

B3211/IMO[[6171CTBPII>1 JJI1 CyHIE€CTBOBAHMA OPraHu3MOB B ITPUPOAHBIX COO6HI€CTBaX

3.5

OKOJIOTUYECKHE XapaKTCPpUCTUKHU  MOITYJIAINH. OcHOBHBIEC ITOKa3aTelIn MNomyJauuu: 4YUCICHHOCTb, IIJIOTHOCTD,

POXKIAACMOCTb, CMEPTHOCTD, ITPHUPOCT, MUTpALTHAL. I[I/IHaMI/IKa YU CJICHHOCTHU MOMYJIAINA U eé peryiianusa

Coo01recTBa 1 DKOJOTHYECKUE CUCTEMBI

4.1

CooOuiecTBo opranu3mMoB — OuorieHo3. CTpyKTypbl OMOIIeHO3a: BUAO0BAs, IPOCTPaHCTBEHHAs, Tpoduyeckas (MUIeBas).
Bunpi-gromunantel. CBs3u B OHOLIEHO3€E

4.2

DKoJIOTHYECKHE CUCTEeMBI (dKocucTembl). [lousTHe 00 3KocucTeme u OuoreoneHoze. OyHKIMOHATLHBIE KOMIOHEHTHI
9KOCUCTEMBI: MPOIYIEHThI, KOHCYMEHTBHI, PEIyIeHThl. KpyroBOopoT BEHmIECTB W TOTOK JSHEPTUHU B 3IKOCHCTEME.
Tpoduueckue (mumeBsie) ypoBHH dKOocHCTeMBI. [TumeBrie 1ienu u cetu. OCHOBHBIE TIOKA3aTeNd SKOCUCTEMBI: Oromacca,
MPOIYKIHSI. DKOJOTUYECKHE MUPAMMJIBI: TPOAYKIIMH, YUCIEHHOCTH, OMoMacchl. CBOMCTBA SKOCHUCTEM: YCTONYHMBOCTD,
camoperynanus, pazsutue. Cykueccus

4.3

[Ipupoanbie 3KocUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOWHOTO MITU IIMPOKOJIMCTBEHHOTO JIeca.
AHTpPOIIOTEHHBIE JKOCHCTEMBI. ATPO3’KOCHCTEMBI. YpOo3kocucTeMbl. buonoruueckoe M X03sIiICTBEHHOE 3HAYEHUE
arpo3’KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak pakTop ycToitunBocTH 3kocucteM. CoxpaHeHue OUOIOrHYecKoTo pasHooOpa3us Ha 3emiie

4.4

Yuenue B.U. Bepnanckoro o 6uocdepe. ['panuipl, coctaB u cTpykTypa o6uochepsl. JKuBoe BEIECTBO U €r0 (PYHKIIUU.
Ocobennoctu Ouocdepsl Kak ri00ambHOM 3KOcUCTeMbl. J[MHaMHuecKkoe paBHOBeCHE M oOpaTHas CBsA3b B OHocdepe.
KpyroBopoTsl BeliecTB 1 OMOre0XuMUYECKHe IIUKIIbI 2JIEMEHTOB (yriiepo/ia, a30Ta). 30HAIbHOCTH Ouocdepbl. OCHOBHBIE
OMOMBI CyILIU

4.5

YenoseuecTBo B OnMochepe 3emian. AHTpONIOreHHbIe U3MEeHEHUs B Onocgepe. [ 106anbpHbIe 9KOIOrnYecKue MpoOIeMsbl.
OcHoOBa palMOHAIBFHOTO YIPaBJICHUs NMPUPOAHBIMU pECYpCcaMy U MX UCHOJb30BaHUe. JloCTIKeHUsT OMOJIOTHH U OXpaHa
IPUPOIBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJIS YYEHUKA

* buonorus. 10 knacc. [laceunuk B.B., Kamenckuit A.A., Pyouos A.M. u ap.;
[Tox penaxuueii [Taceunuka B.B. AkiinonepHoe ob6mectBo «M31aTeabCTBO
«IIpocBemenue» 2023

* buonorus. 11 knacc. [Naceunuk B.B., Kamenckuii A.A., Pyouos A.M. u ap.;
[Tox penaxnueii [laceunuka B.B. AkiinonepHoe ob6mectBo «M31aTeabcTBO

«IIpocsemenue» 2023

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

buonorus. [Toypounsie pazpadotku. 10—11 kmaccer : yue0. mocodue s
oOmreo6pa3oBar. opranu3anuii: 6a3oBbeiii yposeHs / C. B. Cymaroxun, A. C.
EpmakoBa. — 2-¢ u3zg., nepepad. — M. : [Ipocsemenue, 2017. — 320 c. : u.
— ISBN 978-5-09-044531-3.

buomorus : O6mas ouonorus. 10—11 Kmaccel : METOIUYECKOE TOCOOHE K
yaeOHuky A. A. Kamenckoro, E. A. Kpukcynosa, B. B. [laceunuka
«buonorus. O6mas 6uonorus. 10—11 kmaccel. bazoBerit yposens» / B. B.
[Taceunuk, I'. T'. llIBerroB. — M. : [poda, 2015. — 190, [2] c. : un. ISBN 978-
5-358-14741-6

buonorus. 10—11 k. IIporpammer : yue6HO-MeToanueckoe nocodue / U. b.

Aradonosa, H. B. babuues, B. 1. CuBornazos. — M. : [Ipoda, 2019

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Poccwiickast anextponHas mkoia https://resh.edu.ru/

«MapkeTruieiic o0pa3oBaTeIpHOr0 KOHTEHTA B ycIryr»: https://elducation.ru/

OdwunmanbHbIi caidT rpymbl kamnanuil «[IpocBemienue»: https://prosv.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://elducation.ru/
https://prosv.ru/

Enunas Kommeknus udpoBbIX 00pa30BaTEIbHBIX PECYPCOB IS YUPESKICHHM
00111eT0 ¥ HaYaJIbHOTO podeccuoHaIbHOro o0pazoBanus. Meroandeckue
MaTepHalibl, TEMaTHYECKHUE KOJIJIEKIIUH, TPOTPAMMHBIC CPEIICTBA IS
MOJIZICPXKKY yUeOHON AeSITENFHOCTH U OpraHu3allii y4eOHOTo Tpolecca:

http://school-collection.edu.ru/catalo

ITpoekt penepanbHOro HeHTpa HHPOPMALMOHHO-00pa30BaTEIbHBIX PECYPCOB
(OLMOP) nanpasiieH Ha pacIpOCTpaHEHUE AIIEKTPOHHBIX 00pa30BaATEIbHBIX

pecypcoB u cepBucoB: http://fcior.edu.ru/



http://school-co11ection.edu.ru/catalo
http://fcior.edu.ru/
http://fcior.edu.ru/
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