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[Ipu pazpaboTke mporpaMmbl MO OUOJIOTUU TEOPETHUUYECKYIO OCHOBY IS
OMpeJeNIeHHs] MOAX0I0B K (POPMUPOBAHUIO COJEpKaHUs y4eOHOro mpeaMmera
«buonorus» cocrtaBunu: KoHuentyaiubHbele mnonoxkenus OI'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1€Jeil, coAepKaHus, pe3yJbTaToB OOyYeHUS U
TpeOOBaHUN K YpPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHUS OO0 OOIIMX
HEeNsX W MPUHIUIAX, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBbI
cpeaHero oo6miero oOpasoBanus B Poccuiickoit ®epeparnuu, a Takke
MOJIOXKEHUsI 0 cnenuduke Onogorun, €€ 3HaYeHUH B MMO3HAHUU KUBOU MPUPOJIBI
u oOecrieueHUH CYUIECTBOBaHHUS uejoBedeckoro oOmectBa. CoriacHo
HA3BaHHBIM TMOJOXKEHHUSIM, OIpeJeieHbl OCHOBHBIC (YHKIIMU MPOTPaMMBbl IO
OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Ouosiornu Aa€T NpeACTaBICHHE O IendaX, 00 oOmen
cTpaTeruu OOY4Y€HHUs, BOCIUTAHHMS U PA3BUTHS OOYYAIONIUXCS CPEICTBAMU
yueOHoro mnpeamera «buonorus», ompenenser oOsg3aTeNbHOE MNPEIMETHOE
collepKaHHe, €ro CTPYKTypy, paclpeieiieHue Mo pas3jieaM M TeMaMm,
PEKOMEHyeMYI0 TOCJIeIOBATEIbHOCTh HU3Y4YeHHs Y4eOHOro wmarepuaia c
y4éTOM  MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX  CBSI3€H,  JIOTHUKH
00pa3oBaTeIBLHOrO MPOIECCca, BO3PACTHBIX 0COOEHHOCTEN 00yUaroIUXCsl.

B mporpamme 10 OWONOrMHM TakKe YYUTHIBAIOTCS TpeOOBaHHS K
TUIAHUPYEMBIM JIUYHOCTHBIM, METANpPEJAMETHBIM U TPEAMETHBIM pe3yJibTaTam
oOydyeHus B (GOPMUPOBAHWM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOM
NeSATeTIbHOCTH/Y4EOHBIX JTEeUCTBUN OOYyYarolmUXCsA MO OCBOCHUIO COJIEpKAHUS
OMOJIOTNYECKOTO 00pa30BaHMUS.

B mporpamme mo Owmomorumm (10-11 xmaccel, 6a30BbIii  YpOBEHB)
peann30BaH MPUHIUII TPEEMCTBEHHOCTH B HM3yUY€HMM OHMOJOTHHU, Ojarojgaps
yeMy B HEW MpocMaTpUBAETCs HANpaBICHHOCTh HAa pa3BUTUE 3HAHUM,
CBSA3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHHS,
[IEHHOCTHBIX ~ OpPUEHTAlMd  JUYHOCTH,  OKOJOTUYECKOTO  MBIIUICHHUS,
NpEeICTaBIEeHUH O 3J0pOBOM o00pa3e JKU3HU W OepeXHbIM OTHOIICHHEM K
OKpyaromen npupogHor cpene. lloatomy Hapsaxy ¢ U3y4YEHUEM
00IIEOMOIOTUYECKUX TEOPUH, a TakKe 3HAHUM O CTPOCHHH JKHBBIX CHUCTEM
Pa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX MPOIECCOB B
nporpaMMe Mo OHOJIOTMM YJEJICHO BHHUMAaHUE HMCIOJB30BAHHUIO MOJIYYEHHBIX
3HAHWU B MIOBCETHEBHOW KU3HHU JIJISl PEIICHUS MPUKIIAIHBIX 3a71a4, B TOM YHUCIIE:
npoQUIAKTUKK  HACJIECACTBEHHBIX  3a00JeBaHUN  dYeloBeKa,  MEIUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBaHUSI, 000CHOBaHUS AKOJIOTUYECKHU
11eJIECO00Pa3HOTO TOBEJCHUS B OKpPYXAIoled NPUPOJHON Ccpele, aHalu3a
BIIUSHUS XO35IMCTBEHHOM AEATEIbHOCTU YEJIOBEKAa HAa COCTOSIHUE MPUPOAHBIX U
HUCKYCCTBEHHBIX  JKOCHUCTEM. YCHICHHE BHUMAaHUS K  IPUKIAJTHOU
HAMpaBICHHOCTH  y4dyeOHoro  mpeamera  «buonorus»  MPOIUKTOBAHO
HEOOXOIMMOCTHIO O0ECIICUEHUS YCIOBUM NIJIsi PEIICHHS OJTHON U3 aKTyallbHBIX
3a/lady MIKOJILHOTO OMOJIOTMYECKOro 00pa3oBaHUs, KOTOpas Mpearnojaraet
dbopMupoBaHUE Yy 00YyJarOMINXCS CIIOCOOHOCTH aIallTUPOBATHCS K U3MECHEHHSIM
JUHAMHYHO Pa3BUBAIOIIETOCSI COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE CpemHero o0Imero oOpa3oBaHUs 3aHHUMAET BAKHOE
mecto. OHa obecrnieunBaeT GOPMHUPOBAHUE Y O0YUAIOMUXCS MPEACTABICHUA O
Hay4YHOW KapTHHE MHUpA, pacIIupsieT U 0000IIaeT 3HAHUS O KUBOU MPHUPOE, €
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpPraHU3alld U SBOJIOLMH, CO3AAET
YCJIOBUSL  JUJIsi: TO3HAHUS 3aKOHOB JKMBOM  mpuponbl, (hopMupoBaHus
(YHKIIMOHAJIBHOW T'PaMOTHOCTH, HABBIKOB 3JI0POBOTO U 0Oe30macHoOro oobpasa



KU3HHU, DKOJIOTUYECKOTO MBIIUICHUS, IIEHHOCTHOIO OTHOIIECHUS K >KUBOU
MIPUPOJIC U YETIOBEKY.

Bonbmoe  3HavueHnwe  Ouoyiorusi  MMEET  TaKXkKe IS PEIICHUS
BOCIIUTATENbHBIX M Pa3BUBAIOIIMX 3aJady CpPEeAHEro oOmero ooOpa3oBaHMS,
coruanu3anuu odydaronuxcs. M3yuenue Ouonoruu obOecreyuBaeT YCIOBUS
TUISt dhopmupoBaHus WHTEJUICKTYaJIbHbIX, KOMMyYHUKaITMOHHBIX u
MH(QOPMAIIMOHHBIX  HABBIKOB, ACTETUYECKOM  KYJIbTYphI, CIOCOOCTBYET
WHTErpauu OMOJOTUYECKUX 3HAHUHN C MPEICTABICHUSMU U3 IPYTUX YUEOHBIX
NpeaMETOB, B YaCTHOCTH, (QU3WKHA, XuMuu U reorpadun. Ha3BaHHbIE
MOJIOKEHUSI O TpeJAHa3HAYeHUH Yy4ueOHOro mnpeaMera «buosjorus» cocTaBUIIM
OCHOBY JUISI OMPENENICHUs] TOIXO0J0B K OTOOPY U CTPYKTYPUPOBAHHUIO €ro
COJIep>KaHusl, MPEJACTABICHHOTO B MPOTpaMMe 10 OUOJIOTHH.

OT160p coaepkanus yueOHoro npeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TMO3MULMHA KYJIbTYpPOCOOOPA3HOrO MOAX0/a, B COOTBETCTBUU C
KOTOPBIM O0y4Yaronuecs JOJKHBI OCBOWTH 3HAHUS M YMEHHS, 3HAUUMBIC IS
dbopmupoBaHusi 00IIEH KyJIbTYphI, ONPEHCIAIONINE aJeKBAaTHOE TOBEJACHUE
YeJI0BEKa B OKPY’KAIOIIEH MPUPOIHON cpejie, BOCTpEOOBAaHHBIE B TIOBCEIHEBHOM
KU3HU M MPAKTUIECKOU JesaTenbHoCcTh. Oco00e MeCcTo B 3TOM CUCTEME 3HAHUM
3aHUMAIOT  dJJEMEHTHl  COJEP)KAaHHS, KOTOpPbIE CIy)KaT OCHOBOW  JUIA
dbopMupoBaHUsT TMPEJACTABICHUH O COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHE MHpPa U IEHHOCTHBIX OPUEHTAIUSAX JIMYHOCTH, CIIOCOOCTBYIOIIUX
T'yMaHU3aIMU OMOJIOTMYECKOT0 00pa30BaHMUsI.

CrpykTypupoBaHue cojepkaHus Y4eOHOTO MaTepuajia B Iporpamme Io
OMOJIOTUU OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAUEHMS] 3HAHMMA 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX KUBOM MPUPOJIBI, O €€ YPOBHEBOM OpraHu3aluu
U DBOMIOIMU. B COOTBETCTBMM C 3TUM B CTPYKType Y4eOHOro mpeamera
«buonorus» BbIIEIECHBI CIEAYIONINE COAEpKATEIbHbIE TUHUN: «buomorus kak
Hayka. MeTopl HaydyHOTO MOo3HaHUs», «KieTka kak Ouosorudeckas CUCTeMa,
«OpranusMm Kkak Owuosoruyeckas cucrema»n, «CuctemMa u MHOrooOpasue
OpraHUYEeCKOr0 MHUpPa», «IBOJIOLUS KUBOU MPUPOABD», «IKOCUCTEMBI U
IPUCYIIHE UM 3aKOHOMEPHOCTH.

ens u3ydenus yuebnoro npeamera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJICHNE OOYYaIOIMMHUCA 3HAHUSAMHU O CTPYKTYpPHO-(YHKIIMOHAJIBHOM
OpraHu3allid >KUBBIX CHCTEM PAa3HOTO paHra M MNpUOOpeTeHne yMEHUU
UCIIOJIb30BaTh 3TH 3HAHUS NJIs TPAMOTHBIX JCHCTBUN B OTHOIIEHWU OOBEKTOB
’KUBOM MPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MTPOOJIEM.

Joctwkenue 1enu u3ydeHUs ydeOHoro mpeamera «buomnorus» Ha
0a30BOM YpOBHE 00ECIIEYMBAETCS PEIICHUEM CIICTYIOIINX 3a/1ay:

OCBOCHHE O0YYaIONIUMUCS CHCTEMbI 3HAHUU O OMOJIOTHYECKUX TEOPHUSX,
YUYCHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MpaBUiax, CIyxKalux
OCHOBOU 7151 JOPMUPOBAHUS MPECTABICHUI O €CTEeCTBEHHO-HAYYHON KapTHHE
MHpa, O METOJaX HAay4YHOTO TIO3HAHWs, CTPOSHWH, MHOTO00pa3uu U
OCOOCHHOCTSAX JKHMBBIX CHUCTEM pa3HOTO YPOBHS OPraHW3alllM, BbIAAIOLIUXCS
OTKPBITUSX ¥ COBPEMEHHBIX UCCIEAOBAHUSAX B OMOIOTHH;

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

CTAaHOBJIEHHE Yy oOydyaromuxcs oOmel KylnbTyphl, (YHKIIMOHATBHOMN
IPAMOTHOCTH, Pa3BUTHE YMEHUH OOBACHATh U  OLECHUBATH  SIBJICHUS



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

dopMupoBaHue y oOydYaroUMXcsi YMEHUW WJUIFOCTPUPOBATH 3HAYEHUE
OMOJOrMYeCKUX 3HAHUU B MPAKTHYECKOW JEATENbHOCTH YEJIOBEKa, PA3BUTUU
COBPEMEHHbBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOEXKIEHHOCTU B BO3MOKHOCTHU TMO3HAHUS YEJIOBEKOM >KUBOM
MPUPOJIbI, HEOOXOJMMOCTH OEpEeKHOTO OTHOIICHHS K HEH, COOII0eHUs
ATUYECKUX HOPM IPU MPOBEACHUU OMOJIOTHYECKUX UCCIIEI0BAHUI;

OCO3HAHHE LIEHHOCTU OMOJOTMYECKUX 3HAHMM JJIsl MOBBILIEHUS YpPOBHS
HKOJIOTUYECKOUN KYJIbTYpBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

npUMEeHEeHHe NPUOOPETEHHBIX 3HAHUW U YMEHH B MOBCEIHEBHOM KU3HU
JUTSL OLIEHKH TIOCJIEJICTBUN CBOEH JEATETBbHOCTH MO OTHOIIEHHIO K OKpY Karoliei
cpene, COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COONIOACHUE Mep
npouIakTUKU 3a00JIeBaHU.

B cucreme cpennero oOumiero oopasoBanusi «buonorusi», uzydaemas Ha
0a30BOM YpOBHE, SIBJISIETCS 00A3aTENIbHBIM YUY€OHBIM MPEIMETOM, BXOSAUIUM B
COCTaB MpeaMeTHON obnactu «EcTecTBEeHHO-HAYYHBIE PEMETHI.

Jnst u3ydeHus Ouonorud Ha 0a30BOM ypOBHE CpeAaHero oOIero
oOpazoBanus oTBoauTcs 68 yacoB: B 10 kmacce — 34 gaca (1 yac B Heneno), B
11 KJIacce — 34 gaca (1 qac B HEJICIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBA3b OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMU
U JpPYTMMH €CTECTBEHHBIMM HayKamH, (uiocopuen, ITHUKOH, 3CTETUKOU U
npaBoM. Ponb Ouonorun B OpMUPOBAaHMU COBPEMEHHON HAay4YHOW KapTHHBI
mupa. CucreMa OMOJIOTMYECKUX HAYK.

Metonpl TO3HaHUS KUBOM MpUpOIbl (HAOIIOJEHUE, HSKCHEPUMEHT,
ONMKMCAaHHWE, H3MEpEeHHue, 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 TPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas pabora Ne 1. «Mcnonb3oBaHue pa3aIU4HBIX METOJOB MPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI H UX OPraHU3AIUSA.

XKusbie cucrembl (OMOCHMCTEMBI) KaK MpeIMET HU3Y4YeHHs] OWOJIOTHH.
OTau4me )XKUBBIX CUCTEM OT HEOPTraHUUECKON TTPUPO/IBI.

CpoiicTBa OmocucteM W HUX pa3zHooOpaszue. YPOBHU OpraHHU3aluu
OuocucTeM: MOJEKYJSpPHBIN, KJIETOYHBIM, TKAHEBBI, OPraHW3MEHHbIMH,
NOMYJIALIMOHHO-BUI0BO, AKOCHUCTEMHBII (OuoreorieHOTHYECKUT),
OonochepHbIii.

JdeMoHcTpanum:

Tabmuuet u  cxembl: «OCHOBHBIE TIPU3HAKU JKU3HH», «YPOBHU
OpraHU3aluu KUBOW MPUPOIBD).

O6opynoBanue: Mojienb Mojekyisl JJTHK.

Tema 3. XumMnueckuii COCTaB U CTPOEHHE KJIETKH.

XUMUYECKUNA COCTAB KIIETKH. XUMHUUYECKHUE JIEMEHTBI: MAKPOAJIEMEHTHI,
MUKpPO3JEMEHTHI. Bojia 1 MUHEpaJIbHBIE BELIECTBA.

OyHKIMM BOABI M MHUHEpalIbHBIX BEHIECTB B KieTke. [loamepkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u crpoeHne 6e1KoB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3zamenumble W 3aMEHMMBIE aMHHOKHCIIOTBI. AMHHOKHCIIOTHBIM COCTaB.
VYpoBHU CTPYKTYphI OEIIKOBOI MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YEeTBEPTUYHASA CTPYKTypa). XHMHUYECKHE CBOMCTBAa OenkoB. buomorudeckue
(byHKITUN OENKOB.

®epmeHThl — Ouosormueckue katanmm3atopbl. Crtpoenue ¢depmeHTa:
aKTUBHBIA TEHTpP, cyOcTpatHas crnenu@uyHoctb. Kodepmentsl. ButamuHsbl.
OTmuns pepMEeHTOB OT HEOPTAHMYECKUX KaTaIM3aTOPOB.

VYrneBoasl: MoHOcaxapuabl (TJIOKo3a, pubo3a H  J1€30KCUpU003a),
nucaxapuabl (caxaposa, JIakTo3a) M MOJKMcaxapuabl (Kpaxmall, TJIMKOTEH,
HeJUTI0103a). bruonornyeckue GyHKIMHN YTII€BOAOB.

Jlumunpl:  TpurIUIepuabl, QGocPOIUMUIALI, CTepouabl. [ uapoduIsHO-
ruapodoOHbIle CcBoiicTBA. buonormueckue ¢yHkimn aunuaoB. CpaBHEHHE
YIJIEBOJIOB, OETKOB U JIUMHJIOB KAK HICTOUHUKOB SHEPIUHU.



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

[utomorus — Hayka o kietke. Krnerounas teopus — mnpumep
B3aUMOJICUCTBUS UAEH U (PaKkTOB B HAyYHOM MO3HAHWU. MeTonbl U3y4YeHHUS
KJIETKHU.

Knerka kak mnenoctHas >xuBas cucreMa. OOIIME NPU3HAKK KIIETOK:
3aMKHYTasl HapyxHast MmemOpana, Mmonekyibl JJHK kxak renernueckuii amnmapar,
cUCTeMa CUHTe3a Oelka.

Tunel KJIETOK: 3yKapuoTHYecKass MU MpokapuoTuyeckas. OcoOEHHOCTH
CTpOeHusl IpoKapuoTHueckoil kietku. Knerounast crenka Oakrepuit. CTpoeHue
AYKAPUOTUYECKOW KJIETKU. OCHOBHBIC OTJIMYHUSL PACTUTENIBHOM, KUBOTHOU H
IrpUOHON KIETKHU.

IToBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAsi CTEHKA, IIMKOKAJIHUKC,
ux ¢yakaun. [lna3zmatudeckass memOpaHa, e€ CBoOWCTBA U (PYHKIIUH.
[utonnasma u e€ opranouasl. OgHOMeMOpaHHbIE opraHouabl KieTku: IIIC,
anmapar [onbmxu, mau3ocombl. [loyaBTOHOMHBIE OpPraHOUIbl  KJIETKU:
MUTOXOHJPUHU, TIACTUABL. [IpoucxokaeHne MUTOXOHJIPUM U TIacTua. Buisl
miactu. HemeMOpaHHbIE OpraHOWABI KICTKH: PUOOCOMBI, KJIETOYHBIN IEHTP,
LHEHTPUOIIU, PECHUYKH, )KT'YTUKUA. DYHKIIMM OPraHOUI0B KIETKU. BKiitoueHus.

Snpo — perynsaTopHsiil neHTp KieTku. CTpoeHue siapa: sjaepHas 0007104Ka,
KapuoIuia3Ma, XpOMaTHH, SAAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JdeMoHcTpanum:

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

Juarpammel:  «PacripefiefieHue XUMHUYECKUX DJJIEMEHTOB B HEXKUBOU
npupoae», «PacnpeaeneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOIEN.

Tabnuuer u cxemsl: «lleproguueckas TabiauIa XUMUUECKUX 3JIEMEHTOBY,
«CTpoeHne MOJEKyNbl BoAbl», «buocunte3 Oenka», «CTpoeHHE MOJIEKYJIbI
oenka», «Ctpoenne depmentay, «Hyknennossie kucnorsl. [JHK», «Ctpoenue
monekynbl  AT®», «CTpoeHue >yKapuoTHUEeCKOM KieTku», «CrpoeHue
KUBOTHOM  KJIETKH», «CTpOEHUE paCTUTEIBHOM KIETKW», «CTpoeHue
IPOKAPUOTUYECKOM KIETKW», «CTpoeHHe sapa KIETKW», «YTJIEBOIbI»,
«JInmanery.

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYyIOBaHUE ISl MPOBEICHUS
HaOJIOJICHUM, U3MEPEHUN, HKCIEPUMEHTOB, MUKpOIpenapaTbl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEpPUATbHBIX KIETOK.

JlabopaTopHble H NpakTH4YecKHe PadoThI:

JlaGoparopHast pabora Ne 1. «/3ydyeHune KaTaIMTHYECKOH aKTHBHOCTH
dbepMeHTOB (Ha TpUMEpPe aMUIIA3bl WM KaTanas3bl)y.

JlabopatopHast padota No 2. «M3ydeHue CTpOeHUS KIETOK pPACTCHH,
KUBOTHBIX U OaKTEpU MOJI MUKPOCKOTIOM Ha FOTOBBIX MHUKpOMpenapaTax u ux
ONMCAHUEY.

Tema 4. ) KusHeaeATEJIbHOCTD KJICTKH.

OOmeH BemecTs, WM METa0oIM3M. ACCUMIIIATHS (TUTACTUYECKUA OOMEH)
U TUCCUMWISIUSA (SHEPreTUYECKHil 00OMEH) — ABE CTOPOHBI €IMHOrO Mpoliecca
Metabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIECTB U SHEPrUU B MOHUMAHHUU
MeTadoIn3Ma.

Tunbel oOmeHa BemecTB: aBTOTpOPHBIM U rerepoTpodHbId. Pomb
(dbepMeHTOB B OOMEHE BEUIECTB U MPEBPAIICHUHN YHEPTUU B KIETKE.



®orocunTe3. CpetoBas M TeMmHOBass ¢as3bl (oTocuHTe3a. Peakuuun
dotocuntesa. DPdekTuBHOCTh (oTOCMHTE3a. 3HaueHue ¢(OTOCUHTE3a JJIst
KU3HM Ha 3emuie. BnusiHue ycnoBuil cpenbl Ha (OTOCHUHTE3 M CIIOCOOBI
TIOBBILLICHUS €70 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UpYyIolue OakTepuu. 3HAUY€HHE XEMOCHHTE3a
JUISA J)KA3HU Ha 3eMiie.

DOHepreTuueckuii oOMeH B KileTKe. PaciienieHue BellecTB, BbIIEIECHUE U
AKKyMYJIMpPOBAaHHE SHEPIHUM B KJIETKE. OTambl 3YHEPreTUHYecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buabl. KuciopogHoe OKHCIEHHE, WIH KIETOYHOE
JbIXaHUE. OkucnurenbHOE dbochopunupoBanue. O} bhekTUBHOCTD
HSHEPreTUYeCcKOro oOMeHa.

Peakniun matpuuyHoro cunHte3a. ['enernueckas unpopmauus u JIHK.
Peanuzauus renernyeckoil mHbopMmanuu B KieTke. ['eHEeTHUEeCKUl KOA U ero
cBoictBa. Tpanckpunuuss — wmarpuuHblii cuHte3 PHK. Tpancmsmus —
OouocuHTe3 Oenka. Otanbl TpaHcusiuu. KoaupoBanwe amuHokucnor. Poib
pubocom B OMocHHTE3€E OelKa.

Hexnerounsie hopmbl xu3Hu — BUpychl. cTopust oTkpeITHST BUpycoB (/1.
N. WBanoBckuii). OCOOEHHOCTH CTPOCHHUS W KMU3HEHHOTO IIMKJIA BHUPYCOB.
bakrepuodaru. bome3Hu pacTeHu, >XKUBOTHBIX M UEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BHUY) — Bo36ynurens CIINda.
OOpatHas  TpaHCKpuIllMs, peBepraza W  uHTerpaza. IlpodunakTuka
pacnpoCcTpaHEeHHs] BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanum:

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

Tabnuuel u cxembl: «Tunel nutanusy, «Metabonuzm», « MUTOXOHAPUSY,
«HepreTuYecKuii 0omMen», «Xiaopomiact», «Porocuntesy, «Ctpoenue JJHK»,
«CTtpoeHne U (QyHKIIMOHHpOBaHUE TreHa», «CuHTe3 Oenka», «l eHeTmyeckui
Kom», «Bupyce», «baktepuodarn», «CTpoeHHe M KU3HEHHBIA LUK BHUpYyca
CII1/la, 6akrepuodaray, «Permukanus JTHK».

O6opynoBaHue: MO eJIN-alIInKalun «Y nBoeHHE JIHK u
TpaHCKpuMIusa», «buocunte3 0enka», «CTpoeHHE KIETKU», MOJEIb CTPYKTYPHI
JIHK.

Tema 5. Pa3MHoOkeHHe M MHAUBUYAJIbHOE PA3BUTHE OPTraHU3MOB.

Kierounslii 1ukiI, Wi >KM3HEHHBIM MUK KiIeTKH. MHTepdasza m MUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIN HAa0Op — KapUOTHII.
JIMTUIonaHbeliA W TaIIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[{uTosornueckne OCHOBBI PA3MHOXKEHHUS W HHAUBHUAYAJIbHOTO Pa3BUTHS
OpPraHu3MOB.

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

[Iporpammupyemasi rubenb KIETKH — aromnTo3.

@dopMbl  pa3MHOXKEHHUS OpPraHU3MOB: O€CMoioe © TMOJIOBOE. Bus
Oecronoro  pa3MHOXKEHMs: JIeJIeHHEe HaJBOe, TIOYKOBAaHME OJHO- U
MHOTOKJIETOYHBIX, CIopooOpa3oBaHue, BEre€TaTUBHOE Pa3MHOKECHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTAaHU3MOB, €I0 3HAUYCHUE ISl CEJICKINH.

ITosioBOE pa3MHOXKEHME, €T0 OTIIMYKS OT OECIOI0rO.

Meiio3. Cranuu meiosa. IIpoueccsl, npoucxoadine Ha CTaausax Meiosa.
IToBenenne xpomocom B Meio3e. KpoccuHrosep. bruonormyeckuii CMbICT H
3Ha4YECHUE MEH03a.



I'amerorenes — mporecc 00pa3oBaHUS TMOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBsbie kemne3bl: CEMEHHUKHU U sMYHUKUA. OOpa3oBaHUE U Pa3BUTUE MOJTOBBIX
KJIIETOK — raMeTr (CIepMaTo30uJ, SIMIEKIIeTKa) — CIEePMAaTOreHe3 U OBOTCHE3.
Oco0eHHOCTH CTpOCHMs SUIEKIETOK W crepmaTo30uaoB. Omio0TBOpEHUE.
ITaptenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHE3). OMOpPHUOHAIBLHOE pa3BUTHE
(amOpuorenes). Itanbl SMOPUOHAIBHOTO PAa3BUTHUS Y MMO3BOHOYHBIX JKUBOTHBIX:
IpoOJeHue, racTpyisiius, opraHorenes. [loctamGpuonanbHoe pa3Butue. Turbl
MMOCTAMOPUOHAILHOTO PAa3BUTHS: MpsIMOE, HempsiMoe (JIUYruHOuYHOE). Brnusuue
Cpe/bl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHIOCOOHBIE BBHI3BIBATH BPOXKIEHHbIE
YPOACTBA.

Poct u pasButue pactenuii. OHTOreHe3 IBETKOBOIO PACTEHUS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmumpl 1 cxembl: «DOpMbI Pa3MHOKEHHSI OPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pPACTeHU», «BereratTuBHOE pa3MHOKEHUE
pacreHuity, «Jlenenue kineTku Oakrepuity, «CTpoeHHE TIOJIOBBIX KIETOKY,
«Ctpoenue xpomocombly, «Knerounbslii ukiny, «Perukanusa JJHK», «Mutos»,
«Meio3z», «lIpsamoe n HenpsiMoe pa3BUTHEY, «I aMeTOTeHe3 y MIIEKOTUTAOIINX
U 4yesoBekay, « OCHOBHBIE CTAIUM OHTOTECHE3A.

O6GopynoBaHue:  MHKPOCKOI,  MHUKporpenapathl  «CrepMaTo30u/IbI
MJIEKOTIUTAIOUIEro», «SlilekieTka wmiekonuTaromero», «Kapuokunes B
KJIETKaX KOpEIIKa JIyKa», MarHUTHas MOJEIb-anruiukanus «JleneHue KieTku»,
moxens JIHK, Monens metadazHoit XpoMOCOMBL.

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

Jlabopatopnast pabota Ne 3. «HaOmronenne mMuTo3a B KJIETKaX KOHUYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOMpenapaTax».

JlabopatopHas pabora Ne 4. «/I3ydyeHune CTpoeHUS MOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer w 3amaum reHetuku. lcropust pasBuTus TreHETUKU. Poib
IIUTOJIOTUU W 3MOPUOJIOTMH B CTAHOBJICHUHU Te€HETHKU. Bkiam poccuiickux u
3apyOeKHBIX  YY4€HBIX B  pa3BUTHE TIEHETUKU. METoNbl  TeHEeTUKU
(ruOpUIOIOTHYCCKHM,  IIUTOTCHETUYECKUH,  MOJICKYJSIPHO-TEHETHUUSCKHUH ).
OCHOBHbIE T€HETHUECKNE TOHATHUS. ['eHeTHUecKass CHMBOJIMKA, UCIIOIb3yEMasl B
CXeMax CKpEelIUBaHUMU.

3aKOHOMEPHOCTH  HACIIEIOBaHMSI  IPU3HAKOB, yCcTaHOBJIEHHble [
Mennenem. MoHOTHOpHIHOE CKpEIIMBaHUE. 3aKOH €IWHOO0Opasus THOPUIOB
nepBoro mnokojieHusd. IlpaBuio JIOMHHHpPOBAHUS. 3aKOH  paCILICILICHUS
npu3HaKkoB. ['unoresa ynctorel raMmeT. 1101HOE M HEMOJIHOE JOMUHHUPOBAHUE.

JuruOpuaHoe CKpemBaHUE. 3aKOH HE3aBUCHMOIO  HacJeIOBaHUs
npu3HakoB. lluToreHeTMyeckne OCHOBBI JAUTUOPHIHOTO  CKPEIIMBAHUS.
AHanuzupyoniee CKpELIUBaHUE. Hcnonb3zoBanue AHATU3UPYIOLIETO
CKpELIMBAaHUS ISl ONPEIeSICHHs] TeHOTUIIa 0COOU.

CuemienHoe HacjiemoBanue mpu3HakoB. PabGora T. Moprana 1o
CLUCIUICHHOMY HACJIEJAOBaHHIO TeHOB. Hapymienue cuenneHuss TeHOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHnE KapThl.

I'enetnka nosa. XpoMOCOMHOE ONpeAEIEHNE N0Ia. AyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['OMOraMeTHele W TeTeporameTHble opraHu3Mbl. HaciemoBaHue
MIPU3HAKOB, CLIEIJIEHHBIX C MOJIOM.



N3MeHYnBOCTSD. Buapl  M3MEHUMBOCTH: HEHACJIEACTBEHHAs u
HacleACTBeHHasA. Poib cpenbl B HEHACHEICTBEHHOW  HM3MEHYMBOCTH.
XapakTepucTuka MOAU(DUKAIMOHHOW W3MEHYMBOCTU. BapuanuoHHbBIN psia U
BapuanuMoHHass KpuBas. Hopma peakuun npusHaka. KonauuecTBeHHbIE W
KaueCTBEHHbIE MPU3HAKK U UX HOpMa peakiuu. CBoWCTBAa MOIU(PUKAIIMOHHON
M3MEHUYHUBOCTH.

HacnencrtBenHasi, niam reHoTUNHYECKas, U3MEHYMBOCTh. KomOuHaTHBHAS
M3MEHYMBOCTh. Meilo3 M MOJoBOM mpolecc — OCHOBAa KOMOWHATUBHOM
W3MEHYUBOCTU. MyTanuoHHass u3MeHYuBOCTh. Kraccudukanuss wmyTanui:
FE€HHbIC, XPOMOCOMHBIE, T€HOMHbIE. YacToTa ¥ MPUYMHBI MYyTalH.
MyTtarennbie (QakTopbl. 3aKOH TOMOJOTMYECKUX PsSJIOB B HACJEIACTBEHHOU
u3MenuuBoctyu H. U. BaBuiosa.

Buesnepnas HaciIeACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetrnka denoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJIbl T€HETUKU
YEJI0BEKa: reHeaJ0rn4eCKu, OJM3HEIIOBBI, IIMTOT€HETUYECKHU,
OMOXMMHUYECKUN, MOJEKYIsIpHO-TeHeTHYeckuil. COoBpeMEHHOE OIpe/eNieHue
TE€HOTHIIA: MMOJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCIIE C
nomotpto [1I[P-ananu3a. HacnencTBenHbie 3a00eBaHHS 4eOBEKa: T'CHHbBIC
OoJie3Hu, O0JIE3HU C HACIICICTBEHHOM MPEeapacioioKeHHOCThI0, XPOMOCOMHBIE
oone3nu. ComaTuyeckue U TeHepaTUBHbIC MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHnuIe! 310poBOro 006pasza KU3HU, TUArHOCTUKU, TPO(DMIAKTUKY U JICUCHUS
reHEeTHYECKUX 00se3Her. MeuKo-reHeTUIeCKOe KOHCYJIbTHPOBAHUE. 3HAUCHHE
MEIMIIMHCKON TE€HETUKHM B TMPENOTBPAIICHUM U JICUEHUU TEeHETUUYECKUX
3a00JIeBaHU YeIoBeKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pu3s, C. C. UerBepuxos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBunos.

Tabmuupt u  cxembl: «MOHOTHOPHIHOE  CKpELIMBAaHUE U  €ro
IUTOT€HETUYECKAsi OCHOBa», «3aKOH pACIIEIUIEHHUS M €ro LMTOr€HEeTUYecKas
OCHOBa», «3aKOH YHCTOTBHI Tramer», «JluruépumHoe CKpelrBaHUE,
«lluTomornyecknue OCHOBBI  JUTHOPUIHOTO  CKpEeHIuBaHHA», «Meio3y,
«B3anMoIeCTBUE AJUICNIBHBIX TE€HOBY», «l'€HEeTHYEeCKHue KapThl PACTCHUM,
KUBOTHBIX U YeJOBEKa», «l'€HeTHKa mojia», «3aKOHOMEPHOCTH HACJIEIOBaHUS,
CLUEIUIEHHOTO C mNoJIOM», «KapuoTumsl YenoBeka M KUBOTHBIX», «Buusl
U3MEHUYMBOCTIY, «MoaundukamoHHas n3MeHYHBOCThY, «HacnenoBanue pesyc-
dakropa», «I'eHeTuka rpymni KpoBu», «MyTalmoHHasI K3BMEHUYUBOCTHY.

O6opynoBanue: MoJeTu-anIuIMKauu «MOHOTHOPUIHOE CKPEIIMBAHUEY,
«Hemonnoe pomuHMpoBaHuey», «JlurnOpuaHoe ckpemmBaHuey, «llepekpéct
XpOMOCOM», MUKPOCKON M MuKpompemnapat «/[po3oduna» (Hopma, MyTanuu
(bOpMBI KPBUTHLEB U OKpPACKH Tena), repOapuit «I'opox moceBHOI.

JlabopaTopHble H MpaKkTH4YecKHe PadoThI:

Jlabopatopnas padota Ne 5. «3ydenune pe3yiabTaTOB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIMBAHUS Y APO30(HUIIBI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopHas pabora Ne 6. «lM3yuenne MoaMQpUKAITMOHHOMN
W3MEHYHMBOCTH, IOCTPOCHUE BAPUALIMOHHOTO PAIA U BAPUALMOHHOW KPUBOW».

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

[Ipaktueckass padora Ne 2. «CocTaBieHHE M aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuust opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.



Cenexkuus Kak Hayka U MPOLECC. 3apOKICHUE CEIEKIUU U TOMECTUKALIMS.
Yuenne H. WM. BaBwioBa 0 1EHTpax NPOUCXOXKACHUS U MHOrooopasus
KYJIbTYPHBIX pacTeHu. L{eHTpbl NpOUCXOXKICHUS JOMAIIHNUX KUBOTHBIX. COPT,
1opoja, TaMM.

CoBpeMeHHbIe METO/IbI CeNIeKIIMU. MaccoBbIil 1 UHAUBUYAbHBINA OTOOPHI
B CEJIEKIIMU PACTEHHMI U >KUBOTHBIX. OUEHKA 3KCTepbepa. BIM3KopocTBEHHOE
cKpeluBaHue — WHOpuAMHT. Yuncras nuauss. CKpenuBaHHE YHUCTHIX JUHUU.
['erepo3uc, nnu rubpunnas cuia. HepoacTBeHHOE CKpelMBaHue — ayTOPHUIUHT.
Otnanéunas rulOpuausauusd U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJIYYEHUE MOJMUIUIOUIO0B. JIOCTMKEHUS CENEKIMU PACTEHUM, XUBOTHBIX M
MUKPOOPTraHU3MOB.

buorexHonorus Kak orpacib IpPOU3BOACTBA. ['€HHAs MHXKEHepus. DTaribl
co3nanusi pexkomOouHantHoM JIHK u Tpancrennwsix opranu3moB. Kierounas
uHxkeHepus. Knetounble  KyapTypbl. MHKPOKIOHAIBHOE  Pa3MHOXKEHUE
pacrenuii. KioHMpoBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX
OpraHu3MoOB. OJKOJOrM4yeckue u stuyeckue mnpodiembl. MO — reHetudecku
MOAUGUIIMPOBAHHBIC OPTAHU3MBI.

JlemoHcTpanuu:

IToptpersr: H. U. Basunios, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
NBaHoB.

Tabnuupel u cxembl: kapta «lleHTpbI MPOUCXOXKACHUS M MHOrooOpas3us
KyJIbTYpHBIX pacTeHui», «llopoapl moMamHMX KUBOTHBIX», «Copra
KyJbTYPHBIX pacTeHui», «OtnanéHHas rubpunusanus», «Padorel akageMuka
M. @. Usanosay, «lloaumnonaus», «O0ObEeKTHI OMOTEXHOIOTNNY», «KiaeTouHbIe
KyJbTYpbl M KIOHHpOBaHue», «KoOHCTpynpoBaHMe€ U IEPEHOC T'E€HOB,
XpPOMOCOMY.

O6opynoBaHue: MYJSDKM TUIOJOB M KOPHEIUIOJAOB JUKHX (GOpM U
KyJbTYPHBIX COPTOB pacTeHuil, repobapuit «CeabCKOX035IHCTBEHHBIE PACTCHHUS.

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

Okckypcuss «OCHOBHBIE METOJBI M JOCTUKEHHUS CEJIEKUHUU PACTCHHU M
KUBOTHBIX  (Ha  CEJIEKUUOHHYIO  CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOMCTIBITATEIBHBIA yYacCTOK, B TEIUIMYHOE XO3SIMCTBO, J1ab0OpaTopuio
arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KIJACC

Tema 1. DBoIIOIIHOHHASI OHOJIOTUSL.

[IpeanochiKu BO3HUKHOBEHHS SBOJIIOLMOHHON TEOPUHU. DBOIIOLMOHHAS
Teopus U €€ MecTo B Ouonoruu. BriusiHre 3BONIOIMOHHON TEOPUU HA PA3BUTHE
OMOJIOTHY U APYTUX HAYK.

CBugerenbcTBa 3BoOIONUU. [laneoHTONOrMUECKUE: MOCIEA0BATENBLHOCTh
MOSIBJICHUSI BUJOB B TAJICOHTOJIOTHYECKOW JIETOMHCH, TMEPEXOIHBIE (POPMBI.
buoreorpadguueckue: cxomctBo u paznuume (GayH u (HIop MaTepuKoB U
OCTpPOBOB.

OMOPHOJIOTUYECKHE: CXOJCTBA M PA3NTUYMS SMOPHOHOB Pa3HBIX BHIIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbIE, aHAJIOTUYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHW3MOB HACIIEICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX MyTEeH Yy BCeX
OpraHU3MOB.

OpomouroHHas Tteopust Y. JlapBuna. IIpeanochbuiku BO3HUKHOBEHUSA
JapBUHU3MA. JIBMXKyIIME CWIIBI ABOJIOLNMU BUAOB 1o JlapBuHy (M30BITOUHOE



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

Cunretndeckas Teopus 3Bororuu (CTD) u e€ 0OCHOBHBIE MOJIOXKEHUS.

MuxkposBotornus. [lonmynsiiusa kak eIMHUIA BUAA U YBOJIIOIUU.

JIBrky1ue cuiibl ((aKTOphl) YBOJIIOIUUA BUIOB B pupoje. MyTalmoOHHbII
MpoIeCC U KOMOWMHATUBHAS M3MEHUYMBOCTh. llomynsiiioOHHBIE BOJHBI U Jpeid
reHoB. M3oms1ust U Murparusi.

EcrectBennsiit orO0p — Hampabisitouuii gakrtop s3Bosoruu. Dopmbl
€CTEeCTBEHHOT0 0TOOpA.

[Ipucnoco6eHHOCTh OpraHU3MOB KakK pe3yibTaT 3BooIuU. [IpumMepsl
npUCIIOCOOJIEHU Y Oprannu3MoB. ApoMopd03bl U UINOAJATITAIIUH.

Bun wu Bumoo6pazoBanme. Kputepuu Buma. OcHOBHbIE (POpPMBI
BUI000pa30BaHusi: reorpauyeckoe, 3K0JIOrMUecKoe.

MakposBomtorusi. Dopmbl  3BOJOIUK:  (PUIETHYECKAs, IUBEPreHTHAs,
KOHBEpreHTHasl, nmapasienabHas. HeoOpaTuMOCTh 3BOJIOLMH.

IIpoucxoxnenue oT HeCIeMaIu3uPOBaHHBIX MIPEIKOB.
IIporpeccupyromas cnenuanu3anus. AJanTuBHAs pagualus.
JdeMoHcTpanum:

[Toptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkenb, . Mromep, A. H. CeBep1ios.

Tabmumplt u  cxembl: «Pa3BuTue opraHuyeckoro wMupa Ha 3emiey,
«3apoabIlY TO3BOHOYHBIX JKUBOTHBIX)», «ApXxeontepukcy, «DopMbl O0pLOBI 32
cymectBoBaHue», «EcTecTBeHHBIM  0TOOpP», «MHOroobpasue  COpTOB
pacTeHui», «MHoroob6pasue opox KUBOTHBIX), «JTomynmauumy,
«MyTanuoHHasi U3MEHYUBOCTHY, «ApoMopdo3bl», «Manoananranuny, «O0mas
nereHepauus», «/Bwxkymmue cuisl sBomonun», «Kapra-cxema MapuipyTa
My TEIIECTBUS 4. JapBuHay, «boprba 3a CYILIECTBOBaHUE,
«IIpucnoco0neHHOCTh Opranu3zMoBy, «['eorpaduyeckoe BUA000pa30BaHUEY,
«IKOJIOTUYECKOE BHI000pa30BaHUE.

O6opynoBaHue: KOJJIEKIIUS HACEKOMBIX C Pa3IMYHBIMU TUTIAMU OKPAaCKH,
Ha0Op TUIOZOB M ceMsiH, KoJuteKius «lIpuMephl 3alUTHBIX TPUCTIOCOOTIECHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIE HAIIPaBJICHUS SBOJIOLMNY», 00bEMHAS MOIEIb
«CTpoeHHE TOJOBHOTO MO3ra TTI0O3BOHOYHBIX).

buoreorpadguueckass kapra Mupa, Kouiekuus «Dopmbl COXpPaHHOCTH
UCKOIMAEMBIX KUBOTHBIX M pacTeHHil», Mojenp anmukanus «llepexpéct
XpOMOCOM», BJIaxHble mnpenaparsl «Pa3Butue HacekoMoro», «Pa3Butue
JSTYIIKAY», MUKpoTpenapat «J{po3odumna» (Hopma, MmyTanuu GOpMbI KPBUTBEB U
OKpacKH Tena).

JlabopaTopHble H MpakTHYecKHe PadOThI:

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

JlaGoparopnas pabora Ne 2. «OnucaHue MPUCIIOCOOICHHOCTH OpraHHu3Ma
1 €€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HU HA 3eMm.ie.

JloHay4yHbIE MpPEACTABICHUS O 3apOXKJICHUM XU3HU. HayuHble rumoress
BO3HUKHOBEHHUS KM3HM Ha 3emiie: aOWoreHe3 W IMAaHCTIepMHUS. XUMHUYECKas
ABOMIONMS. AOUOTEHHBIN CHUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTaHUYECKHUX.
OKCNEPUMEHTAIbHOE TMOJTBEPKACHUE XUMUYECKOW »Bomouuu. HauvanbHbie
sTambl Ouosorndeckor HsBomronuu. ['unoresa PHK-mupa. dopmuponanue
MEMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKU U UX
sBOJIOIMA. POPMUPOBAHUE OCHOBHBIX IPYMIT dKUBBIX OPraHU3MOB.



Paseutre xu3HM Ha 3emiie 1o spam u nepuonaM. Karapxeil. Apxeickas u
nporepo3oiickas dpbl. [laneo3olickas spa u €€ mepuoAbl: KEeMOPHUICKUIA,
OPJOBUKCKUH, CUITypPUHCKHH, IEBOHCKHH, KAMEHHOYT OJIbHBIN, TIEPMCKHIL.

Me3o3oiickast 9pa 1 €€ NeprObI: TPUACOBBIN, IOPCKHI, MEIOBO.

KaiiHo3oiickass 2pa W €€ mepuoibl: MAJICOTCHOBBIM, HEOTCHOBBIM,
AHTPONOTE€HOBBI.

XapakTepucTUKa KJIMMaTa U re0JIOrHYeCKUuX mpoueccoB. OCHOBHBIE ATAIbI
ABOJIIONMKM PACTUTEIBHOTO M YKUBOTHOTO MHpa. ApomMop(]o3bl y pacTeHHil H
KUBOTHBIX. [losiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cucrtema OpraHMYE€CKOro MUpa KaK OTpa)k€HHUE 3BOJIOUUM. OCHOBHBIC
CHUCTEMATUYECKHUE TPYIIbI OPraHU3MOB.

OBOJIOIMSL ~ 4YeJIOBEKa.  AHTpONOJOTHs  Kak  Hayka.  PasBurtue
NPEJACTABICHUA O  MPOUCXOXKICHUM  4YeJoBeKa. MeTonbl  HU3y4YeHUs
antponoreHeza. (CxoactBa W pa3nuuus  4YEJIOBEKA U YKUBOTHBIX.
CucTeMaTH4YECKOE MOJ0KEHUE YEIOBEKA.

HBuwxymue  cunsl  (pakropsl) — aHTpomoreHe3a.  HacneacTBeHHas
U3MEHYMBOCTh M €CTECTBEHHBIH o0oTOOp. OOIIeCTBEeHHBIM 00pa3 KU3HU,
U3TOTOBJICHUE OPYAUI TPY1a, MBIIICHUE, PEYb.

OCHOBHBIE CTaJMM U BETBU DBOJIOIUM YEJIOBEKA: AaBCTPAJONUTEKH,
YenmoBexk yMenbit, YenoBek NpAMOXOAAIINN, YenoBEeK HEaHAEPTAIbCKUU,
Uenosek pasymHbiid. Haxonku MckomaeMbIX OCTaTKOB, BPEMsS CYIIECTBOBAHMS,
00J1aCTh pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHSL.

UenoBeueckne pacbl. OCHOBHBIE OOJBIIME pachkl: E€BPOMCOMIHAS
(eBpasmiickasi), HErpo-aBCTpaJIOMAHAs (PKBaTOpUAIbHAs), MOHTOJOHIHAS
(a3maTcko-amepukaHckas). UepTbl NPUCIOCOOJEHHOCTH — MpeACTaBUTENEH
YEJIOBEUYECKHUX Pac K YCIOBHUSAM CYIIECTBOBAaHMS. EIMHCTBO YEIOBEUECKUX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsl: ®@. Penu, JI. [lactep, A. K. Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabnuupl 1 cxeMbl: «Bo3unkHoBenne CoJHEYHOM CUCTEMBI», «Pa3Butie
opraHuyeckoro wmwupa», «PactutenbHas kietka», «KuBoTHas KieTkay,
«lIpokapuotnueckas kineTka», «COBpeMEHHasi CUCTEMa OPraHUYECKOTO MUPay,
«CpaBHEHUE AHATOMUYECKUX YEePT CTPOCHUS UYEIOBEKAa M UYEIOBEKOOOPa3HBIX
00e3bsiHn», «OCHOBHBIE MeCTa TMAJICOHTOJIOTMYECKUX HAaXOJIOK TPEIKOB
COBPEMEHHOI0 YeJI0BeKay, «/IpeBHenmue moan», «Ipesaue moan», «llepBbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKue pace».

O6opynoBanue: wmymspku — «IIpoucxokaeHue  demoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA, HEaHIepTajablla, KPOMaHbOHIIA), CIECNKU WJIU
M300paKEHUS KaMEHHBIX OpPYAHM MEPBOOBITHOTO 4YeloBeKa (KaMHU-YOMIEPHI,
pyOuna, ckpebna), TEOXpOHOJOTMYecKass TaOiuIa, KOJIeKIusa «DopMbI
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlabopaTopHble M NpaKkTH4YecKne padoThI:

[IpakTrueckast pabota Ne 1. «3yueHue uCKOMaeMbIX OCTATKOB pPaCTEHUI
Y )KUBOTHBIX B KOJJIEKLHSIX.

DKCKypcusl «IBOJIOIUS OPraHUYECKOr0 MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4HbIM WJIM KpaeBeIUECKUI My3eil).

Tema 3. Opranu3Msbl 4 OKpYysKawiuas cpeaa.

OKOJOrHsl Kak HaykKa. 3aJaud W paslelbl  3KOJIoruu. MeTonasl
3KOJIOTHYECKUX UCCIICAOBAHUN. DKOJOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO
YEJI0BEKa.



Cpenpl 0OUTaHMSI OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3AYIIIHAs, TOYBEHHAS,
BHYTPUOPTraHU3MEHHASI.

Okonornyeckue Qakropbl. Knaccudukanus sKoJornyeckux (QpakTopoB:
abuotuyeckue, OMOTUYECKHME U aHTPONOTeHHbIE. J[elicTBHE H3KOJIOrMYECKHX
(haKkTOpOB HAa OPTaHU3MBL.

AlGuoTuyeckue (haKTOopHI: CBET, TeMIepaTypa, BJI&KHOCTB.
®dotonepuoausm. [lpucnocobieHus opraHU3MOB K JCHCTBUIO aOMOTHYECKHUX
dakTopoB. buonoruueckrue puTMBI.

buotnueckue  Qakropsl. Buuabl  OMOTHMYECKMX  B3aMMOJEHCTBUNA:
KOHKYpPEHIUSI, XUIIHUYEeCTBO, cuMOM0o3 u ero ¢opmbl. [lapazutusm,
KooIepalus, MyTyalau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAaXJIEOHUYECTBO).
AmeHcanu3M, HeUTpanu3M. 3HaueHHEe OMOTHYECKHX B3aUMOJEUCTBHMA IS
CYILIIECTBOBAaHUSI OPIaHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKH mnonynsauud. OCHOBHBbIE TOKa3aTelu
MOMYJISIUUA: YUCICHHOCTD, [NIOTHOCTB, POXIAeMOCTb, CMEPTHOCTb, IPHUPOCT,
murpaius. JlnHaMuka 4ucIeHHOCTH TOMYJISIUN U €€ peryJIsius.

JdemoncTpanum:

[Toptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkerns.

Tabnuuel n cxembl: kapta «IIpupogubie 30Hb1 3emun», «Cpeabl oOUTaHus
opranuzMoBy, «Doronepuoguzm», «llonmynsuun», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTHU NOMYJISUU HHOY30puu-Ty(henbkny, «[lumiessie nemnmy.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlabGoparopnas pabora Ne 3. «Mopdonorudueckue 0COOCHHOCTH PacTCHHUI
U3 pa3HbIX MECT OOUTAHUSI.

JlaGopatopHasi padota Ne 4. «BnusHue cBeTa Ha pPOCT M pa3BUTHE
YEPEHKOB KOJIEYCay.

[Tpaktudeckass pa6ota Ne 2. «[loacu€T MIOTHOCTH TOMYNSAIMNA Pa3HBIX
BUJIOB PACTEHUII».

Tema 4. Coo011ecTBa M DKOJOTrHYE€CKHE CHCTEMBI.

Coo0bmiecTBO oprann3MoB — OuoreHo3. CTPYKTypbl OHOIIEHO3a: BHUI0Bas,
IpPOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-nomuHaHTH. CBS3U B
OuoIEeHO3E.

DKoJIoTHYecKre CHUCTEeMBbI (PKocucTeMbl). IloHsTHE 00 »KOCHCTEME U
ouoreornenoze. DyHKIHMOHATHHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOMYIEHTHI,
KOHCYMEHTBI, penyleHThl. KpyroBopor BemecTs W TOTOK DJHEPrUU B
skocucteme. Tpodudeckue (MUIIEBbIC) YPOBHHU dKOcUCTeMBI. [lumeBsie nienu u
cetd. OCHOBHBIE TIOKa3aTeau SKOCHCTEMBI: Oumomacca, IMPOIYKLHS.
DKOJIOTMYECKHE MUPAMUIbI: TPOAYKIUU, YUCIEHHOCTH, Onomacchl. CBOMCTBa
HKOCUCTEM: YCTOMUYUBOCTH, CAMOpEryJsiius, pazsutue. CyKieccus.

[IpuponHble 3KOCHCTEMBI. DKOCHUCTEMBI 03€p U peK. IKocHCTeEMa
XBOMHOTO WM IIMPOKOJIMCTBEHHOIO Jieca.

AHTpPONIOTEHHBIE 3KOCHUCTEMBL. ATPOIKOCHUCTEMBL.  YPOOIKOCUCTEMBI.
buonoruyeckoe u X031CTBEHHOE 3HAYEHHE arpO3KOCUCTEM U yPOOIKOCHCTEM.

buopa3znooOpazue kak (axtop ycroitunBoctu sKkocucteM. CoxpaHeHue
OMOJOTUYECKOTO pazHOOOpa3us Ha 3emiie.

Yuenne B. U. Beprnanackoro o 6uocdepe. ['paHutip, coctaB U CTpyKTypa
ouocheprr. KuBoe BemecTBo u ero QyHkuu. OcobeHHocTn Onochepsl Kak
r100anbHON 3KOCUCTEMBbI. J[MHAMHUYecKoe paBHOBECME M OOpaTHas CBSI3b B
ouocdepe.

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



YenoseuectBO B Ouochepe 3eminn. AHTPONOTCHHbIE W3MEHEHHUS B
o6uocdepe. ['odanbHBIE SKOJIOTMYECKHUE MPOOTEMBI.

CocyiiecTtBoBaHue MIPUPOABI 151 YEJI0BEUYECTBA. CoxpaHnenue
OuopasHooOpa3usi Kak OCHOBa  ycTolumBocTH  Ouocdepsl. OcHoBa
pallMOHATILHOTO YIpPaBJICHUs MPUPOJHBIMU PECYpCaMU M HUX HCIOJIb30BaHHUE.
JlocTimxeHus: OMOJIOTUU U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

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

Tabnuuel n cxemsol: «Ilumessie nenuy», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie coobmecTBa», «llenn nmutanus», «IKOJIOrHUYECKas] MUPAMUIAY,
«buochepa wu  demoBek», «IKOCHUCTEMA  IIMPOKOJMCTBEHHOIO  Jiecay,
«JKocucTteMa XBOWHOro Jeca», «buoreHo3 Bogoémay, «ATPOLEHO3»,
«IIpumepHBIE aHTPONMOTECHHBIE BO3ACHCTBHUS Ha MNPUPOAY», «Baxueiiue
MCTOYHUKU 3arpsi3HEHUS] BO3JyXa U TPYHTOBBIX BOjaA», «[louBa — BakHelias
coctapistomas ouocheprb», «DakTopbl nerpaganuud mouBy, «llapHUKOBBIN
ahdexr», «DakTOpbl PaJTMOAKTUBHOTO 3arpsizHeHHs Ouocdepsr», «OOmas
CTpykTypa O6uochepr», «Pacnpoctpanenue x)u3Hu B 6nocdepe», «O30HOBBIN
skpaH ouocheps», «KpyroBopot yriaepoaa B 6uocheper», «KpyroBopor azora B
IPUPOJIEH.

O6opynoBaHue: MOJCTb-aNTIIUKAIUS « TUMMYHBIe OMOLIEHO3BI», repoapuit
«PactutenbHple  cooOmiecTBa», Kosuiekuuu — «buorieHos», «Bpenurenu
BOKHEUIIINX CEIBCKOXO3IMCTBEHHBIX KYJIbTYp», TepOoapuui W KOJUICKIIUU
pacTeHU W JKUBOTHBIX, MPUHAJICKAIINE K PA3HBIM IKOJOTUUECKUM TPYIIam
onHoro Buaa, KpacHas xkuura Poccuiickoit ®denepamnuu, H300paKeHUS
OXpaHAEMBbIX BUJIOB pacTeHuit U KUBOTHBIX.



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

Cornacio ®I'OC COO, ycraHaBiauBalTCs TpeOOBaHUA K pe3yJbTaTaM
OCBOCHHUSI OOYyYaIIIMMHUCA TMPOrpaMM CpPeIHEero oO0Iero oOpa3oBaHUS:
JMYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpykType JTUUHOCTHBIX pe3ylbTaTOB OCBOCHHUS Ipeamera «buonorus»
BBIZICJICHBI ~ CJICAYIOIIME  COCTaBISAIONIME:  OCO3HaHWE  OOYyYarolUMMUCS
POCCHUMCKONW TPaKITAHCKOM HJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO,
CaMOCTOSITEJITbHOCTH U CaMOOTPEJICIICHUIO, HAIMUYUE MOTHBAIUU K OOYUYECHHIO
OmoJIOruy, 1eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUM JTUYHOCTH Ha
OCHOBE KIIIOYEBBIX IIEHHOCTEH M HCTOPUUECKHX TpagulIMi  pa3BUTHUA
OMOJIOTMYECKOTO  3HAaHHWS, TOTOBHOCTh W  CIHOCOOHOCTh  OOYYarOUIUXCS
PYKOBOJICTBOBAaTbCSI B CBOEH  JACATEJIBHOCTA  IEHHOCTHO-CMBICIIOBBIMU
yCTaHOBKaMH, MPUCYIIUMH CHUCTEME OMOJIOTUYECKOro OO0pa30BaHMSs, HAIMYUC
AKOJIOTUYECKOTO TPAaBOCO3HAHMS, CIOCOOHOCTU CTaBUTh IIEIM M CTPOUTH
YKU3HCHHBIC TUJIAHBI.

JInyHOCTHBIE PE3YJbTAaThl OCBOCHHUS TNpeamera «buonorus» J0CTUTarTCs
B CJIIMHCTBE Yy4eOHOHW W BOCIHUTATEIBHOM JEATEILHOCTH B COOTBETCTBUU C
TPaAULMOHHBIMU POCCUHCKHUMHU COLMOKYJIbTYPHBIMH, HCTOPHUUECKUMH H
JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, IPUHATHIMU B OOIIECTBE MpPaBUIAMU U
HOpMaMH TIOBEICHHsI W CIOCOOCTBYIOT  IMpolleccaM  CaMOIIO3HAHUA,
CaMOBOCIIUTaHUSI U CaMOPa3BUTHS, PAa3BUTHS BHYTPEHHEN MO3WULUU JIMYHOCTH,
NaTPUOTU3MA, YBAXKEHUS K 3aKOHY M IPABONOPSAKY, YEJIOBEKYy Tpyda U
CTapiieMy TIOKOJEHHUIO, B3aMMHOIO YBa)K€HHUs, OEpPEKHOro OTHOIICHUS K
KyJIbTYPHOMY Hacl€AUI0 W TPaJULMSIM MHOTOHAIIMOHAIBHOTO Hapoja
Poccuiickoit @enepannu, NpUpoIe U OKPYKAOIIEH Cpee.

JIndHOCTHBIE pPE3yNIbTaThl OCBOCHUS ydeOHoro mnpeamera «buomorus»
JIOJIKHBI OTpakaTh TOTOBHOCTbD 5 CIIOCOOHOCTH 00y4Jaromuxcs
PYKOBOJICTBOBAaThCSA C(HOPMHUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH,
CHUCTEMOW IICHHOCTHBIX OPHEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUMH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOrO  00IIecTBa,
paclIMpeHue >KU3HEHHOIO OIbITa M ONbITa JEITEIBHOCTA B IIPOLECCE
pean3alr OCHOBHBIX HAIPABJICHUN BOCIMTATEIBHOW IESITEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpa:k1aHCKOT0 BOCIIMTAHUS:

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

OCO3HAHHE CBOWMX KOHCTUTYIMOHHBIX TMpaB W OOS3aHHOCTEH, YBaKECHUE
3aKOHA U IIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IPU CO3AAHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YICOHBIX M MIO3HABATEIIHHBIX 33]1a4, BHIMOTHCHUH
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPENENATh COOCTBEHHYIO TO3HMIIMIO IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM XKU3HU U OOBACHSTH €€;



YMEHHUE YUYUTHIBATh B CBOMX JEHCTBUIX HEOOXOAMMOCTh KOHCTPYKTUBHOIO
B3aMMOJICUCTBHS JIOAEH C pa3HBIMU YOEXKJIEHUSMHU, KYyJbTYPHBIMU LIEHHOCTMU
Y COLMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOTO BBIIIOJHEHUS
y4eOHBIX, MO3HABATEIbHBIX W MCCIEI0BATENbCKUX 3a7a4, YBaXUTEIBHOIO
OTHOIIEHUS] K MHEHHIO OIIMOHEHTOB MpPH OOCYKIEHUU CIHOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COJIEpKAHMUS;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU E€ATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHUS K CBOEMY HApoOJy, YyBCTBA OTBETCTBEHHOCTH IEPE]
Ponunoii, ropmoctu 3a CBOM Kpal, CBOXO PoauHy, CBOM SI3BIK U KYJIBTYDY,
IPOIIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIMI0 M IaMSITHUKaM
OPUPOJBI, JOCTHKEHUSIM Poccun B HayKe, HCKYCCTBE, CIOPTE, TEXHOJOTHUSX,
TpyAc,

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHUUCKHMX YUEHBIX B CTAHOBJIEHUE U
pa3BUTHE OHOJOTWHM, MOHUMAHUS 3HAYECHHs OMOJOTHHM B TO3HAHUU 3aKOHOB
IPUPOJIbI, B KU3HU YeJIOBEKA M COBPEMEHHOI'0 00IIIEeCTBa;

uzaeitHas yoexXI€HHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amuTe OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 CyJb0Y;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCITIUTAHUS

OCO3HAHHUE TYXOBHBIX LIEHHOCTEN pOCCUICKOIO HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIlMIO U NMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOAMUTENSIM, CO3JAHUI0 CEMBHU Ha
OCHOBE OCO3HAHHOTO NPUHSATHUS LIECHHOCTEN CEMENHOMN KU3HU B COOTBETCTBUU C
TpaauuusiMHu Hapoa0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

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

NOHUMAHHE HMOIMOHAIBHOTO BO3ACHCTBHUS KUBOW TMPUPOABI H €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPA)KEHUIO B Pa3HBIX BHIAX MCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPYECKOMN JIMYHOCTH;

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

NOHMMAaHWEe W peanu3alus 370pOBOTO U Oe3omacHoro obpasa >KH3HU
(3mopoBoe  muMTaHWE, COOJIOAEHUE TUTMEHWYECKHX IpaBUI W HOPM,
cOQJIaHCUPOBAHHBI PEXKUM 3aHATHH M OT/ABIXA, peryispHas (undeckas
AKTUBHOCTB), OEpPEeXHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHMMAHHUE [I€HHOCTH TMpPaBUJ WHIWBUIAYAJIbHOIO W KOJUIEKTUBHOIO
0€30MacHOro TMOBEIEHUS B CHUTYalUsAX, YTPOKAIOUIUX 370POBBI0 U JKHU3HU
JIIOJIEH;

OCO3HAHWE  TMOCIEACTBUA W  HENPUATHUS  BPEAHBIX  MPUBBIYEK
(ynotpebyieHus: aJkoroJsis, HAPKOTHUKOB, KypeHUs);

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTB K TPYAy, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYA0JIOOHE;



TOTOBHOCTb K AKTUBHOW AEATEIBHOCTU TEXHOJOTMYECKOM U COLUAIBHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTD WHUIIMUPOBATH, MJIAaHUPOBATh u
CaMOCTOSITEILHO BBITIOJIHATH TaKYyIO JAEATEIbHOCTD;

UHTEpPEC K pa3auuHbiM cdepaM npodhecCHuOHAIBHON JesATENbHOCTH,
YMEHHE COBEpILIaTh OCO3HAHHBINA BHIOOP Oyyllel MpoPeccuu 1 peaan30BbIBaTh
COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

FOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHUIO U CcaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU )KU3HU,

7) 3K0JIOTHYE€CKOr0 BOCIIMTAHMS

HKOJIOTHYECKHU II€JIeCO00pa3HOe OTHOUIEHHE K MPHUPOAE KaK HMCTOUYHHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJIOTHYECKON KYJBTYPhI: MPUOOPETEHHE ONBITa
IJIAHUPOBAHUS TOCTYNKOB W OIEHKHM HX BO3MOXHBIX TOCICACTBUNA IS
OKPYKAIOIIEN CPEBI;

OCO3HaHME TI100aJBHOT0 XapakTepa dKOJIOTMYEeCKUX MpoOjeM U MyTeH ux
pelieHus;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPHOOpETaeMble MPU H3YyYEHUU OUOJIOTUU
3HAHUS W YMEHHS TPH pEIIeHWH TpoOJieM, CBSI3aHHBIX C pallMOHAJIbHBIM
IPUPOIONOJIb30BAaHUEM  (COONIOZIGCHHE TpaBUJI TOBEJIEHHS B  MPHUPOJE,
HaIpaBJIEHHBIX Ha COXPAaHCHHWE PABHOBECHS B DKOCHUCTEMaX, OXpaHy BHUIOB,
IKOCHUCTEM, OHOChEpHI);

AKTUBHOE HEMPHUATHE JICHCTBUM, TMPUHOCSIINX BPEI OKPYXKAIOIICH
IPUPOJHOMN Ccpejie, YMEHUE MPOTHO3UPOBATh HEOIATONPUSATHBIE HKOJIOTHYECKUE
NOCJIEICTBUS MPEAIPUHUMAEMBIX JEUCTBUI U MPENOTBPAILATH UX;

HaJU4YME Pa3BUTOIO HKOJOTUYECKOTO  MBIIUICHHS, 3KOJIOTMYEeCKON
KyJbTYpbI, OIbITA JEATEIIBHOCTH 3KOJOTMYECKOW HAIpPaBIC€HHOCTH, YMEHUS
PYKOBOJCTBOBAThHCS UMHU B MO3HABATENIBHOW, KOMMYHUKATUBHON U COIIMATIBHOM
OpPaKkTUKE, TOTOBHOCTHM K YYacTHIO B TPAKTUYECKOW JEATEIbHOCTH
AKOJIOTUYECKOM HAIlpaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOT'O Ha JHAJIOTE
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIHTYPHOM
MUpE;

COBEPIICHCTBOBAHUE A3bIKOBOW M YUTATEIbCKON KYJIbTYphl KaK CpEICTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHWe crnenuPuKu OUOIOTMM KaK HAyKd, OCO3HaHHUS €€ poiu B
dbopMHUpPOBaHUHN PANMOHATHLHOTO HAYYHOTO MBINUJICHUS, CO3IaHUH IIEJIOCTHOTO
MpPEACTABICHUS 00 OKPY>KalolleM MHUPE KaK O €IMHCTBE NMPUPOJIbI, YEIIOBEKA U
oOIIecTBa, B MO3HAHWH MPUPOIHBIX 3aKOHOMEPHOCTEW W pelIeHUH MpodiieM
COXpaHEHHUs IPUPOJHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAYUMOCTH OMOJIOTUH JJISI COBPEMEHHOW ITUBUITH3AIINN
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHs MEIUITMHBI, CO3/aHHUE TIEPCIICKTUBHBIX
OMOTEeXHOJIOTHM, CIOCOOHBIX pemiaTh pPECypcHbIE MPOOJIEMBbI  pa3BUTHUS
YeJIOBEYECTBA, MMOMCKA MyTeH BBIXO/A U3 II100aTbHBIX YKOJIOTUUECKUX MPoOIeM
u obecreyeHHs TMepexofa K YCTOWYMBOMY Pa3BUTHIO, PAIlMOHATEHOMY
MCITOJIb30BAHUIO TIPUPOJTHBIX PECYPCOB M (OPMHUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJIYYEHUH OHOJIOTMYECKUX 3HAHUW B LEIAX
MOBBIIIEHUSI OOIIEeH KyIbTYphl, €CTECTBEHHO-HAyYHON TIpPaMOTHOCTH, KakK



COCTaBHOM  4YacTM  (YHKIMOHAJIbHOM  TPAMOTHOCTH  OOYy4YarollUXcCs,
dbopMupyemoii npu U3y4eHuu OUO0JIOTUu;

MOHMMAHHE  CYIIHOCTHU  METOJIOB  TMO3HAHWS, HUCIOJB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTU MCMOJIb30BaTh MOJy4aeMble 3HAHUS IS
aHajau3a U OOBSCHEHUS SIBJICHUM OKPYXAIOIIEro MUpPa U MPOUCXOASIIUX B HEM
W3MEHEHUM, YMEHHUEe JejaTh 0OOOCHOBAHHBIC 3aKJIIOUCHHUS Ha OCHOBE HAyYHBIX
(haKTOB ¥ UMEIOIIUXCS TAHHBIX C LETbI0 MOJYYeHHUsS! JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS IS
pelieHus npooyieM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAYYHOM JESATEIHbHOCTH, TOTOBHOCTh OCYIIECTBIISITh
MIPOEKTHYIO U UCCIIEIOBATEIBCKYIO JIESITEIbHOCTh MHANBUIYATbHO U B TPYIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY 0Opa3oBaHUIO U
caM0o00Opa30BaHUI0, K AaKTUBHOMY TOJIYYEHHUIO HOBBIX 3HAHUM MO OMOJIOTHUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.

METAINPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHble  pe3yibTaThl  OCBOCHUS  y4eOHOro  mpeameTa
«buonorus» BKIIOYAIOT: 3HAYMMBIC IS (OPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXKIUCIHUIUTMHAPHBIE  (MEXMPEIMETHBIE)  OOICHAYyYHbIC
MOHSTHUS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAYYHOM KApTUHBI MUpa U CIEHUPUKY
METOJOB TIO3HAHMS, HCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax (BeIIeCTBO,
DHEpPrus, SBJICHHUE, MPOIECC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCJeJ0BaHME, HaOIIoJIeHHe, HU3MEpeHHe,
DKCHEPUMEHT U JIpYTHX), YHUBEPCAIIbHbBIE yueOHbIe INEHCTBUS
(mo3HaBaTeNbHbIE, KOMMYHUKATHUBHBIE, PpETYJISTUBHBIC), OOECIEYUBAIOIINE
¢dopmupoBanue (yHKIMOHAIBHON T'PAMOTHOCTH M COIMATIBHOM KOMIETEHIIUU
oOy4Jaromuxcs, CIOCOOHOCTh OOYYalOIIMXCS  HUCIOJIb30BaTh  OCBOCHHbBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUSA W  YHUBEPCAIbHbBIC
ydeOHbIe JEHCTBHS B O3HABATEIILHOM M COIIMAIBHOM MPAKTHKE.

MeranpenMeTHble PE3yIbTaThl OCBOSHHUS MPOTPAMMBI CPEIHET0 OOIIEero
00pa30BaHus JOJKHBI OTPAXKATh:

OBiaseHne  yHUBEPCAJIBHBIMM  Y4eOHBIMH  NO3HABATEJIbHBIMH
AEeUCTBUAMM:

1) 6a30BbI€E JJOrHUYecKue JeicTBUS:

CaMOCTOATENbHO  (opMynUpOBaTh U  aKTyalIH3UpOBaTh MpoOJIeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BATh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOI'O MBIIUICHUS
(amanu3a, cuHTE3a, CpaBHEHHWs, Kiaccupukaiuu, 00O0OIIECHHs), pPacKphIBATh
CMBICIT OMOJIOTMYECKMX TOHATHH (BBIACIATh HMX XapaKTepHbIE MPHU3HAKH,
YCTaHAaBIIUBATh CBSI3U C IPYTUMU NOHSATUIMU);

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

UCTIOJIb30BaTh OWMOJOTHYECKHE TOHATHS Ui OOBsCHEHUS (HaKTOB U
SIBJIEHUM )KUBOW MPHUPOJIBL;

CTPOUTH JIOTMYECKHE paCCyX IeHUsS (MHIAYKTHUBHBIE, AEAYKTHUBHBIE, IO
aHAJIOTUH), BBISIBIISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B pacCMaTPUBAEMBIX
SABJICHUSAX, GOPMYIUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;



MPUMEHSATh  CXEMHO-MOJICTIBHBIC  CPEACTBA I MPEACTABIICHUS
CYIIIECTBEHHBIX CBS3€H W OTHOIIECHUU B M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaX,
a TakKe TMPOTHBOPEYMH pPA3HOTO POJA, BBIABICHHBIX B  Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOITUXCS
MaTepHAIbHBIX K HEMAaTepUaTbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCATCIBHOCTh, OIICHUBATh COOTBETCTBHE
PE3YJIBTATOB ILEJISAM, OIICHUBATH PUCKH TOCJICICTBUN IEATEIHPHOCTH;

KOOPJMHUPOBATh W  BBIIOJHATH pPabOTy B YCIOBHSX PEAIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 0a30BBIE HCCJIeA0BATEIbCKHIE IeHCTBHS:

BJIQJCTh  HABBIKAMH  y4eOHO-WCCIICIOBATEILCKOH M TPOCKTHOU
NCSATENBHOCTH, HABBIKAMH  pa3pelicHuss NpoOJieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSTEILHOMY TMOWCKY METOIOB PEIICHHS MPAKTHUYCCKUX
3aJ1a4, IPUMCHCHHIO Pa3IMYHBIX METO/I0B ITO3HAHMS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJIbI JCATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAHMS, €r0 HMHTEPIPETAMK, NPEOOPa30BaHUI0 M NPHUMCHCHHUIO B y4eOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

dbopMHupOBaT,  HAay4YHBIA  THII  MBIOUJICHUS,  BIAJCTh  HAYYHOUH
TEPMHUHOJIOTUCH, KITFOUEBBIMHU MTOHATUSAMU U METOAaMU;

CTaBUTh W (OpMYyIHpPOBaTH COOCTBEHHBIC 3aJladyd B 00pa30BaTEIbHOMN
JESATEIIBHOCTH Y )KM3HCHHBIX CUTYaITUsX;

BBISBJISITh NMPUUMHHO-CIEACTBEHHBIE CBA3WM M aKTyaIU3UpPOBATH 3ajady,
BBIIBUTATh THIOTE3y €€ pelieHusi, HaXOAUTh apryMEHTHI JJIs JOKa3aTellbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANIM3UPOBATHh TOJYYEHHbIE B XOJ€ pEIICHHUs 3aJaddl pe3yibTaThl,
KPUTHUYECKH OIEHUBATH HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATh H3MEHEHHE B
HOBBIX yCIIOBUSX;

J1aBaTh OLICHKY HOBBIM CUTYaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH IEJICHANPABICHHBIN TOUCK MEPeHOca CPEJCTB U CIIOCOO0B
JENCTBUS B TPO(PECCUOHATIBHYIO CPENY;

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

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE UJICH, IIPEJIaraTh OPUTHMHAIBHBIE TIOJIXO0/IbI U PEIICHHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHMUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX WHMOpMauu (TeKcTe
y4e0HOTO TOCOOMS, HAay4YHO-TIOMYJSIPHOM  JUTeparype, OMOJIOTUYECKUX
CJIOBapsiX M CIPABOYHUKAX, KOMIBIOTEPHBIX Oa3ax maHHBIX, B WHTepHETE),
aHAIM3MUPOBATh WH(OPMALMIO PA3IMYHBIX BHAOB M (OPM INPEACTABICHMS,
KPUTHUYECKU OIICHUBATH €€ JJOCTOBEPHOCTh M HETIPOTHBOPEUYNBOCTH;

dbopMynHpOBaThH 3aNPOCHI ¥ TPUMEHSITh PA3JIMIHBIE METOIBI TIPH MTOUCKE U
orbope Owonornyeckor wuWHGOpPMAIMKM, HEOOXOAUMOW IS BBITIOJHCHUS
y4eOHBIX 33J1a4;

pHOOPETaTh OMBIT MCTOIB30BaHMS WH(DPOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYPy aAKTHBHOTO  HCIIOIH30BAHUS
Pa3TUYHBIX TIOUCKOBBIX CUCTEM;



CaMOCTOSITEJIbHO ~ BBIOMpAaTh ONTUMAJIbHYI0 (OpMY TMpPEICTaBICHUS
Oouonornyeckoil uHpopmanuu (CXeMbl, TIpaduKu, AUArpaMMbl, TaOJIULbI,
PUCYHKH U IpYTOE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KayecTBE CpeICTBa HIpu padoTe ¢
Oouonornyeckoil uHGOpMalMe: NPUMEHSATh XUMHYECKHE, (QU3NYECKUEe U
MaTeMaTUYeCKre 3HaKu U CUMBOJIBI, (pOpMyJibl, a00OpeBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh M NPeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJMYECKUE  CPEACTBA
HAarJIAITHOCTH;

BJaJ€Th  HAaBbIKAMM  pACMO3HAaBaHMS M  3alIUTBl  MHQPOpPMALUH,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBiageHne yHMBepPCATbHBIMA KOMMYHHUKATUBHBIMH 1€CTBUSIMM

1) oOmenue:

OCYLIECTBJISITh KOMMYHHMKallMM BO BceX cdepax KHU3HU, AaKTUBHO
y4acTBOBATh B JUAJOre WJIM AUCKYCCHUHU IO CYIIECTBY OOCYXKIAaeMOUN TeMbl
(yMeHHe 3alaBaThb BOINPOCHI, BbICKA3bIBaTh CYXKJIEHUS OTHOCUTEIBHO
BBIMIOJHEHUS TIpe/jlaraeMou 3a7aun, yUUThIBaTh HHTEPECHl U COTJIaCOBAHHOCTD
NO3UIUHI APYTHX YYaCTHUKOB IMAJIOTA WU IUCKYCCHH );

pacno3HaBaTh HeBepOalbHbIE CpEJICTBA OOIIEHUSA, NMOHMMATh 3HAYECHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(MIMKTHBIX CUTYaIUMH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU NIEPETOBOPHI;

BJIa/IETh PA3JIMYHBIMU CIIOCOOaMU OOIIEHUS U B3aUMOJCHCTBUS, TOHUMATh
HAMEpPEeHHUs JAPYTUX JIIOACH, TMpOSBIATh YBAaXHUTEIbHOE OTHOILIEHUE K
co0eceTHUKY U B KOPPEKTHOU popme (HopMyIrpoBaTh CBOU BO3PAKEHUS;

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

2) coBMeCTHAasl 1eATeJbHOCTh:

NOHMMAaTb ¥ HUCIOJIb30BaTh  IIPEUMMYIIECTBA  KOMAaHAHOW  H
UHIMBUIYabHOM  pabOThl MpU  peUIeHUMH OHOJOTMYECKOW  IMpOoOJIEeMBl,
00OCHOBBIBAThH HEOO0XOAMMOCTh IIPUMEHEHUS IpyIIOBBIX bopm
B3aUMOJICHCTBHS IIPH PEIICHUH YU4eOHOM 3a/1auu;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMUX
MUHTEPECOB U BO3MOKHOCTEMN Ka)10I0 WieHa KOJJIEKTHBA;

OPUHMMATh I€JIM COBMECTHOM JEATENbHOCTH, OpPraHWU30BBIBATH U
KOOPJIMHUPOBAaTh JCUCTBUSA IO €€ JTOCTHUKECHUIO: COCTaBJIATH IUIAH JICHCTBUI,
pacnpeensiaTe pojiu ¢ y4€TOM MHEHUM YYaCTHHUKOB, OOCYXKIaTh pPE3yJbTaTbl
COBMECTHOM pabOTHI;

OLICHMBAaTh KadyeCTBO CBOET0 BKJIAJla M KAXKIOrNO y4aCTHHKAa KOMaH[bl B
OOIIMii pe3ynbTaT MO pa3pabOoTaHHBIM KPUTEPHSIM;

npeajaraTtb HOBBIE IPOEKTHI, OLICHWBATh HJAEH C MO3UIMU HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh IO3UTHUBHOE CTPATETMUECKOE IOBEACHHE B Pa3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHUE, ObITh MHUIIMATUBHBIM.

OBiageHne yHMBEPCAIbHBIMHU PeryJsTHBHBIMU 1eHCTBUAMM:

1) camoopranuszauus:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIS BBIABIECHUS MpOOJIEM M HX
pELICHMS B )KM3HEHHBIX U YUEOHBIX CUTYAIUsAX;

BBIOMpaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUM IIEJIeBbIE M CMBICIOBBIC
YCTaHOBKHU B CBOMX JCHCTBUAX U MOCTYIKAaX 10 OTHOLIEHUIO K )KUBOM MPUPOJE,
CBOEMY 3/10POBBIO U 3/I0POBBI0 OKPYKAIOIIUX;



CaMOCTOSITEJIbHO  OCYIIECTBIISITh ~ IO3HABATEIBHYIO  JIESITENBHOCTD,
BBISIBJISITh MPOOJIEMBI, CTaBUTb W (POPMYJIHPOBATh COOCTBEHHbIE 33Jaud B
00pa3oBaTeNbHON NEATEIbHOCTH U KU3HEHHBIX CUTYaLUAX;

CaMOCTOSITEJIbHO COCTaBISATh IUIAH PEHICHUs NOpoOieMbl € Yy4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEANIOUTCHUMN;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacliMpATh paMKM  y4yeOHOro TNpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHN;

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

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO LIUPOKOW JSPYAUIIMHU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBIMIATH CBOW 00pa30BaTENbHBIN U
KyJbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalllsiM, BHOCUTh KOPPEKTHUBBI B JI€SITENBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJaJ€Th HABBIKAMHM IIO3HABATEJNBHOW pedJeKCHd KaKk OCO3HAHUs
COBEpPIIAEMBIX JECHCTBUA M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTAaTOB U
OCHOBaHUM, UCTOJIB30BaTh MPUEMBI PEPIIEKCUH IJIsl OLIEHKH CUTYyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKHM M CBOEBPEMEHHO MPUHUMATh PELICHUS MO UX
CHUKEHUIO;

OPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ pPE3YyJbTaTOB
NEeSATENBHOCTH;

3) npuHsiTHe cedsi M APYrux:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IPUHMMAaTh MOTHBBI M ApryMEHTBHl IPYIMX IIpU aHAIM3€ PE3YyJbTaTOB
NEeSATENBHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTrUX HA OMINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € HO3UIMU JPYTOro 4eJoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTtnbie pe3ynbTarhl ocBoeHHs mporpammbl COO mo O6uonoruu Ha
0a30BOM ypOBHE BKIIOYAIOT cHelupUuUeckne sl y4eOHOro TpeaMeTra
«buonorus» HaydHbIE 3HAHHS, YMEHHUS M CIOCOOBI JEHCTBUU MO OCBOCHUIO,
UHTEpIpETalMd W NpeoOpa3oBaHUIO 3HAHUM, BUJIBI JIESITENIBHOCTH MO
MOJIYYEHHUIO HOBOTO 3HAaHMS M NMPUMEHEHUIO 3HAHUWA B Pa3IMYHBIX YYEOHBIX
CUTyallusiX, a TaKXE€ B pPEalbHbIX >XU3HEHHBIX CHUTYallUsIX, CBA3aHHBIX C
Oouonorueii. B mporpamMmMe mpeaMeTHbIC PE3yNbTAThl MPEICTABICHBI MO TOJaM
o0yJeHHUSI.

[IpeameTHBIE pe3yabTaThl OCBOCHUS YueOHOTO TIpeamera «buomorus» ¢ 10
KJlacce NOMKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMK O MECT€ M POJU OHWOJOTHH B CHCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAayK, B (OPMHUPOBAHHH COBPEMEHHOMU
€CTECTBEHHO-HAYYHON KapTHHBI MUpa U HAyYHOTO MHUPOBO33PEHUS, O BKIaje
POCCHICKUX H 3apyOEKHBIX YYCHBIX-OMOJOTOB B pPa3BUTHE OWOJIOTHH,
(YHKIIMOHAJILHOM TPAMOTHOCTH YEJIOBEKa JIJIsl pEUICHHUS )KU3HEHHbIX 3a]1a4;



YMEHHUE PACKPBIBATH COJIEp>KaHUE OMOJIOTMYECKUX TEPMUHOB M MOHATHUM:
KU3Hb, KIJIETKA, OpraHu3M, MeTabonu3Mm (0OMEH BEIIECTB M MpeBpalleHUE
SHEPIruM), romMeocTa3 (CaMOperyJdius), YpPOBHEBas OpraHu3allus >KHUBBIX
CUCTEM, CaMOBOCITPOU3BEICHHE (penpoaykiusi), HACJIEJICTBEHHOCTb,
W3MEHYUBOCTb, POCT U Pa3BUTHUE;

yMEHUE u3JIaraTb OHOJIOTHYECKHE TeOopuH (KJIETOYHasl, XPOMOCOMHasi,
MyTallMOHHAsA, LIEHTpajdbHAas JOTMa MOJEKYJISIpHOM Ouosorun), 3axoHsl (I.
Mennens, T. Moprana, H. 1. BapunoBa) u yueHus (0 HeHTpax MHOToo0pasus u
MIPOUCXOXKIEHUsI KyJIbTypHbIX pacteHuid H. W. BasuioBa), omnpeaensarsb
TPAHUIIBI X PUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHUE BJIaJIETh METO/IaMU HAYYHOTO TTIO3HAHUS B OMOJIOTHHU: HAOI0ICHUE
Y OTIMCAHUE KUBBIX CUCTEM, MPOIECCOB U SIBJICHU, OpraHU3alusl U TTPOBEICHUE
OMOJIOTMYECKOTO  DKCIIEPUMEHTA,  BBIJBIJKCHHE  TUIOTE3bl,  BBISIBICHUE
3aBUCUMOCTU MEXY HUCCIEAYyeMbIMH BEJIMYMHAMH, OOBSICHEHHE IMOTYYEHHBIX
pe3yIbTAaTOB, UCIOIL30BAaHHBIX HAYYHBIX MOHATHM, TEOPUN U 3aKOHOB, YMEHHE
JienaTh BEIBOJIbI HA OCHOBAHUU TOJIYUYEHHBIX PE3YJIbTaTOB,;

yYMEHUE BBIJICTATh CYIIECTBEHHBIC NMPU3HAKU BUPYCOB, KIETOK MPOKAPHUOT
U DYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOCHHOCTH
IIPOIIECCOB: OOMEHA BEIIECTB U MPEBPAIICHUS SHEPTUU B KJIETKE, (POTOCHHTE3A,
IJIACTUYECKOTO M DHEPreTHYecKoro oOMeHa, XEMOCHHTE3a, MUTO3a, Meho3a,
OTUIOJIOTBOPECHUS, PA3MHOXKCHHS, WHIWBHUAYaJbHOTO Pa3BUTHS OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSTh MOJYyYCHHBIC 3HAHUS JIJIs1 O0BSICHEHHS OMOJIOTHYECKUX
IPOIIECCOB U SBJICHUMU, JUTSI TPUHITHS IPAKTUUECKUX PELICHUHN B MOBCEIHEBHOU
KU3HA C IENbl0 oOecriedeHruss O€30IacHOCTH CBOETO 3/0POBbS U 30POBBS
OKpYXAIOIUX JIIO/IeH, COOJIOJEHUST HOPM TPaMOTHOTO TIOBEJACHHS B
OKpYXalolen MpUpoaHON cpelie, MOHUMaHue HEOOXOIUMOCTH UCIIOJIb30BaAHUS
JTOCTHXKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJIOTHH JJi1 palMOHAIBHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE peniaTh 5JJIEMEHTApHblE TEHETUYECKHWE 3aJlayd Ha MOHO- U
TUTHOPUIHOE CKpEIMBaHUE, CLEIJICHHOE HACIEJOBaHUE, COCTABISATH CXEMBbI
MOHOTHOPUTHOTO CKpEIIUBAHUS JIJIs TIpeICKa3aHus HACIIeJOBAaHUS IPU3HAKOB Y
OpraHU3MOB;

yMEHHE BBITOJHAThH J1JA0OpPATOPHBIE U MPAKTUUECKHEe padOThl, COOIIOIATh
npaBuia Ipu pabore ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BAaHUEM;

YMEHHE KPUTHYECKH OILIEHMBATh M MHTEPIPETHUPOBATh HH(OpMALINIO
OMOJIOTUYECKOTO COJIEp KaHMs, BKJIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3
pa3TUYHBIX HMCTOYHUKOB (CpeicTBa MaccoBOM HMH(OpPMAIMK, HAYYHO-
MOMYJSIPHBIE MAaTEePUAIbl), STHUYECKHE acCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUN B
OMOJIOrUH, MEIUIINHE, OMOTEXHOJIOTHH;

yMEHHE CO3/7aBaTh COOCTBEHHBIC NHCHbMEHHBIE M YCTHBIE COOOIICHWS,
0000mass OMOJOTHYeCKyr0 HH(POpMAIUI0 M3 HECKOJIBKHUX HCTOYHHKOB,
IPaMOTHO HMCTIOIH30BaTh MOHSATUHHBIN anmapat OMOJIOTHH.

[IpeameTHBIC pe3yabTaThl OCBOCHUS YueOHOTO Ipeamera «bromorus» 6 11
KJlacce NOMKHBI OTPAKaTh:

c(hOpMHUPOBAaHHOCTh 3HAHMK O MeECTe M POJU OHWOJOTHH B CHCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAayK, B (OPMHUPOBAHHH COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHUS, O BKIAje
POCCUMCKMX M 3apyOeXHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE OMOJIOTHH,
(GYHKITMOHAIPHON TPaMOTHOCTH Y€JIOBEKA JIJIsl PEIICHUS KU3HCHHBIX 3a/1a4;



YMEHHE PacKphIBaTh COACpKaHUE OMOTIOTHYECKUX TEPMHUHOB W TIOHSTHMA:
BUJI, TOMyJsuusi, TeHOMOHJ, SBOJIOUMS, JBIXKYyIIUE CHIbl ((PaKToOphl)
ABOJIIOLIHH, MPUCTIOCOOJIEHHOCTh OpPraHU3MOB, BUJI000pa30BaHueE,
AKOJIOTHYECKHE (DAKTOPBI, IKOCHCTEMA, TIPOAYIIEHTHI, KOHCYMEHTHI, PEAYIICHTHI,
LEeTH MMUTAHUS, YKOJIOTUYECKas MUpaMuaa, OuoreoreHos, ouocdepa;

YMEHHE H3JaraTh OWOJOTWYECKHE TEOpPUHU (IBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPUS DBOJIONWH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoactBa K. M. Bapa, uepenoBanus riiaBHbIX HalpaBiICHUN U
nyteit sBomonnu A. H. CeseprioBa, yuenusi o 6uochepe B. 1. Bepuanckoro),
OTIPEICISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BJIQJICTh METOAaMHU HAyYHOTO TTO3HAHUS B OMOJIOTHH: HAOJI0ICHNE
Y OIMCAHME KUBBIX CHCTEM, IPOIIECCOB M SIBICHUH, OPTaHU3aIUs U ITPOBEICHUC
OMOJIOTUYECKOTO  AKCIICPUMEHTA,  BBIABMIKEHUE  THUIOTE3bl,  BBISBICHUC
3aBUCUMOCTH MEXJY HCCICAYEMBIMU BEIUYMHAMU, OOBSICHCHHE TOJyYEHHBIX
PE3YJIBTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX MOHATHH, TEOPHH U 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TOJYYCHHBIX PE3yJIbTaTOB;

YMCHHE BBIICIATH CYIICCTBEHHBIC NMPH3HAKH CTPOCHUS OHOJIOTHYCCKHX
O00OBEKTOB: BWJIOB, MOMYJAIWNA, NPOIAYICHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTEOIIEHO30B U JIKOCUCTEM, OCOOCHHOCTH TIPOIIECCOB: HACIEICTBEHHOU
U3MEHUYUBOCTH, €CTECTBEHHOTO otOopa, BUI000pa3oBaHus,
IPHUCIIOCOOJICHHOCTH OpPraHWU3MOB, JEHCTBHS 3KOJIOTHUYECKHX (aKTOpOB Ha
OpraHW3MBbl, IIepeHOCa BEIIECTB W TIOTOKA DJHEPrUM B DKOCHUCTEMaX,
AHTPONIOTCHHBIX M3MEHEHUH B 3KOCHCTEMaX CBOEH MECTHOCTH, KpyroBOpoTa
BEIIECTB M OMOT€OXUMUYECKUX ITUKIIOB B Onocdepe;

yMEHHE PUMEHSITh OJyYSHHbIC 3HAHUS I O0BSICHEHUST OMOJIOTMYECKIX
IPOIIECCOB U SBJICHUMU, JUTSI TPUHITHS IPAKTUUECKUX PELICHUHN B MOBCEITHEBHOU
KU3HA C 1ENbl0 oOecriedeHuss O€30IacCHOCTH CBOETO 3/0POBbS U 30POBBS
OKPYXAIOIUX JIIOIeH, COOJIOAEHUS HOPM TPaMOTHOTO TIOBEJACHHS B
OKpYXalolel MpUpoaHON cpenie, MOHMMaHUuE HEOOXOIMMOCTH MCIOJIb30BaHUS
JTOCTH)KEHUH COBPEMEHHOM ounoJIoruu IS PALMOHAIBHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE pelniaTh JJIEMEHTAapHble OWOJOTMYECKHE 3aJlayd, COCTaBISAThH
CXEMBbI TIEPEHOCA BEIIECTB U SHEPTUU B SKOCUCTEMAX (IIETH MUTAHMS );

yMEHHE BBITOJHATH J1JA0OpPATOPHBIE U MPAKTUYECKHEe padOThl, COOIIOIATH
npaBuia Ipu pabore ¢ yueOHBIM | J1a0OpPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKU OIICHMBATh M HMHTEPIPETUPOBATH HH(OpPMAIUIO
OMOJIOTUYECKOTO COJIEpKaHMs, BKJIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3
pPa3MUYHBIX HMCTOYHUKOB (CpeACTBA MAacCOBOM HMH(POpPMAlUM, HAYYHO-
MOMYJSipHBIE  MaTepHalibl), pacCMaTpuBaTh TIOOANBHBIE JKOJOTHUYECKUE
pOoOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UIINIO;

yMEHHE CO3/7aBaTh COOCTBEHHBbIC MHUCHMEHHBIE M YCTHBIE COOOIICHUS,
0000mass OMOJIOTHYECKYI0 HH(POpMAUI0 M3 HECKOJIBKHUX HCTOYHHKOB,
IPaMOTHO WCIIOJIB30BATh MOHSTUHHBIN ammapar ouosorum.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
Ne HaumeHoBanue KoJsnyecTBo 4yacoB
DJIeKTpOHHbIe (L (POBbIE)
n/ pa3aesioB U TeM KonrpouabHubie IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE pecypchl
| nporpamMmbl padoThI padoThI
bu6moreka [IOK
1 buonorus kak Hayka 2 0.5
https://m.edsoo.ru/7f41c292
) ’KuBbie CHCTEMBI U UX : bu6moreka [IOK
OpraHu3arus https://m.edsoo.ru/7f41c292
3 XUMHYECKUN COCTaB U 9 1 bu6moreka [IOK
CTPOEHUE KIETKHA https://m.edsoo.ru/7f41c292
4 KuznenesTeapbHOCTh 6 bubnuorexa [JOK
KJIETKHU https://m.edsoo.ru/7f41c292
PazmHoxenue u
5 e — 5 ! bu6moreka [IOK
FHBHAY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHocts u
6 M3MEHYUBOCTh 8 1.5 Bu6mmorera [IOK
) https://m.edsoo.ru/7f41c292
OPraHu3MoOB
7 Cenekuus OpraHu3MOB. 3 bubnuoreka [JOK
OcCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
8 PesepBHOE Bpems 1
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO
34 0 4

YACOB I10 ITPOTPAMME




11 KVIACC

HaumenoBanue KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3ie/ioB U TEM KonTpoabneie IIpakTnyeckue
n/n Bceero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoTbI padoTsI
| DBOIOINMOHHAS o | bu6moreka [IOK
OnoJIorus https://m.edsoo.ru/7f41cc74
Bo3HukHoBeHue u
2 a3BUTHE KU3HHA 9 0.5 bubmmorexa TOK
p ’ https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranusmel 1
3 R — 5 : bu6moreka [IOK
pyraromt https://m.edsoo.ru/7f41cc74
cpena
CooOmiecTBa u
bu6mmoreka [IOK
4 SKOJIOTUYECKUE 9
https://m.edsoo.ru/7f41cc74
CUCTEMEI
5 PesepBHOE Bpemsa 2 bubmmorexa IOK
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB I10 34 0 2.5

I[TPOTPAMME




MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

MNPOT'PAMMBI

10 KVIACC

Konx nposepsiemoro
pe3yJibTara

IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHHUsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMbl
cpeaHero oouero oopa3oBaHus

CdopMHPOBaHHOCTH 3HAHHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HAYK,
B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MHpPAa U HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIC POCCHUUCKUX M 3apyOCKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH; (DYHKIIMOHATLHON
TPAaMOTHOCTH YeJIOBEKA JIJIsl PEIICHSI )KU3HEHHBIX 3a/1a4

VYMmenne PaCKpBIBATE COJACPIKAHUE OHMOJIOTUYECKHAX TEPMHUHOB H HOHSITHH: KHU3Hb, KJICTKA, OPraHU3M;
MeTabonmm3M (0OOMEH BEIIEeCTB W MPEBpaIllEHHE JHEPruH), TOMEOCTa3 (caMOperyisiius), ypOBHEBas
OpraHu3aIus )KUBBIX CHCTEM, CAMOBOCIIPOH3BEICHHE (PETIPOIYKIIHS ), HACIEACTBEHHOCTh, N3MEHYHBOCTD,
POCT ¥ pa3BUTHE

YMenue wusnaratb OHUOJIOTMYECKHME Teopuu (KJIETOUHAs, XpOMOCOMHasi, MyTranuoHHas), 3akoHbl (I
Menpnens, T. Moprana, H.M1. BaBuimoBa) u ydeHus (0 IEHTpaXx MHOTO0OOpa3usi U TMPOUCXOKICHUS
KynbTypHbIX pactenuit H.I. BaBunosa), onpenensite rpaHUIbl UX TPUMEHUMOCTHU K KUBBIM CHCTEMaM

VYmenune BJIaACTb MCTOAAMH HAYYHOI'O IIO3HAHUS B OroJI0Tun (Ha6J'IIOI[eHI/IC " OIIMCAaHHEC XHUBBIX CUCTEM,
IIpoHeCCoB " HBHCHHﬁ; opranu3anusa U IIPOBCIACHUC OHOJIOrHYECKOTO OKCIICPUMCHTA, BBIJIBHKCHHUC
THUIIOTE3bI;, BbIABJICHHUC 3daBUCHUMOCTH MCXKAY HCCICAYCMBIMH BCJIIMYHWHAMU, 00BsICHEHHE IMOJTYYCHHBIX
pPEe3yIbTaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ U 3aKOHOB; YMCHUC J€JIaTb BbIBOJbI Ha
OCHOBAHHWU IMOJTYYCHHBIX pe3y.]'IBTaTOB)

YMeHue BoIACIATh CYIICCTBECHHBIC ITPU3HAKH BUPYCOB, KJICTOK IIPOKAPUOT U 3YKAPUOT, OJHOKJICTOUYHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB, 0COOEHHOCTHU IMpoLIecCcoB oOMeHa BCIICCTB U IPCBPAILICHUA JHCPIUHU B
KJICTKC, (I)OTOCI/IHTCBa, INIACTUYCCKOTO MW SHECPIreTHYCCKOI'O O6M6Ha, XCMOCHHTEC3a, MHTO3a, M€I>'IO33,




OIUIOIOTBOPEHUS, PA3MHOXKEHMSI, UHAMBHUIYaJIbHOTO Pa3BUTHs OpraHn3Ma (OHTOreHe3)

YMeHne MpuMEeHSTh TOJTyYeHHbIE 3HAHUS IS OOBSICHEHUS! OMOJIOTHYECKUX TPOIIECCOB M SIBICHUM, JUIS
IPUHSTHSI IPAKTUUECKUX PELICHUI B MOBCEAHEBHOM JKU3HU B IIENIAX 0OecrieyeHus! 6€30IacCHOCTH CBOETO
310pPOBbSI M 3/I0pPOBbS OKPYXKAIOUIUX JIIO/IEH, COOJIIOJIEHUSI HOPM T'PaMOTHOT'O MOBEJEHUS B OKpY KaroLei
IPUPOJIHON cpejie; MOHUMaHue He0OX0JMMOCTH UCITIOIb30BaHUS JOCTUKEHUM COBPEMEHHOM OMOJIOTHH U
OMOTEXHOJIOTHH JUIsl pAlMOHAIILHOTO MPUPOA0NOJIb30BaHUS

Ymenue pemiatb JJCMEHTAPHBIC TCHCTHUYCCKUC 3aJadd Ha MOHO- H I[I/IFI/I6pI/II[HO€ CKpCUIMBAHUC,
CHOCIIJICHHOC HACJICAOBAaHUEC, COCTaBJIATh CXCMBI MOHOFI/I6pI/II[HOFO CKpCIIMBaHud IJid MPEACKa3aHUs
HAaCJICOJOBaHUWs ITPU3HAKOB Y OPTaHN3MOB

YMeHHe BBHITIOJNHATH JIA0OPATOpPHBIE M TPAKTHYECKHE paboOThl, cOOMIOIaTh MpaBWia MpuU padoTe ¢
y4eOHBIM 1 JTa00paTOPHBIM 000PYIOBAHHEM

YMeHue KpUTHYECKH OIEHMBaThb W HMHTEPIPETUPOBATH MHGPOPMAIUIO OHMOJIOTMYECKOTO COJEp:KaHUs,
BKJIIOUAIOLIYIO TICEB/IOHAYYHbIE 3HAHUS M3 pa3iMuHbIX ucToyHMKOB (CMMU, HaydyHO-momynspHbIe
MaTepHalbl); STHUECKHE aCIIEKThl COBPEMEHHBIX UCCIIEOBAHHM B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTUU

10

YMeHne co3gaBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIIEHHUs, 0000mas OHOJOTHYECKYIO
MH)OPMAIIHIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO UCIOJIL30BaTh MOHATUHHBIN anmapaT OMOJIOTHA

11 KIJACC

Kox npoBepsiemoro
pe3yJibTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM 00pa30BaTe/ibHOM NPOrpaMMbl
cpeaHero oo1ero oo0pa3zoBaHus

CchopMupOBaHHOCTb 3HAHUHI O MECTE U POJI OMOJIOTHH B CUCTEME HAyYHOI'O 3HAHHsI €CTECTBEHHBIX HAYK,
B ()OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpa M HAydHOTO MHPOBO33PEHUS; O
BKJIaJle POCCHMCKMX M 3apyOeXHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUM; (DYHKIMOHAIBHOM
I'PaMOTHOCTH Y€JIOBEKA JJIsl PEIEHMsI JKU3HEHHBIX 3aJa4




YMeHue packpblBaTh COJIEp:KaHUE OMOJIOTUYECKUX TEPMUHOB WM TIOHSTHIA: BUJ, TOIMYJSALHUS, TEHOPOH],
IBOJIIOIMS,  JBIKYIIME  CHJIBI  ((paKTOpBI)  DBOJIONHH,  IPHUCIOCOOICHHOCTh  OPraHU3MOB,
BUJI000pa30BaHNE, IKOJIOTHUECKUE (PAKTOPBI, SKOCUCTEMA, TPOAYIIEHTH, KOHCYMECHTHI, PEIYIICHTHI, 1SN
MUTaHK, SKOJIOTHYeCKas MpamMuia, OnoreoreHos, ornochepa

YMmenne uznaraTb OHOJIOTHUECKHE TeopuH (dBoJronoHHast Teopus Y. [lapBuHa, cHHTETHYECKAsT TEOPHS
9BOJIIOLIMM), 3aKOHBI U 3aKOHOMEPHOCTU (3apojpiieBoro cxonctsa K.M. bapa, depenoBaHus TJIaBHBIX
HanpasieHui u nmyreit sBomtoruu A.H. CeBepiioBa, yuenust o ouocdepe B.M. Bepuanckoro), onpenensirs
T'paHUIlbl UX MIPUMCHUMOCTH K )KUBBIM CUCTEMAaM

YMeHue BIajeTh METOIaMU HAyYHOTO TIO3HAHUS B OMOJIOTHN (HAOJIIOJICHHE M OMMCAHUE )KUBBIX CHCTEM,
MPOIIECCOB W SIBJICHUM; OPraHMW3allds W TMPOBEACHUE OWOJOTHYECKOTO SKCIIEPUMEHTA, BBIJIBIDKCHUE
TUTIOTE3bI; BBISABJICHUE 3aBUCUMOCTH MEXAY HCCIEAYyeMBIMH BEITUYMHAMH, OOBSICHEHHE MOJYICHHBIX
pe3ynbTaTOB, WCIOJIB30BAHHBIX HAyYHBIX TOHSITHA, TCOPUH W 3aKOHOB, YMEHHE JeJaTh BBIBOJBI Ha
OCHOBAHUH TIOJIYYCHHBIX PE3yJIbTAaTOB)

YMeHre BBIICTATH CYIIECTBEHHBIC MPU3HAKK CTPOCHUsSI OMOJOTMUYECKHX OOBEKTOB: BUIOB, MOIYJISIIUH,
MPOJYIICHTOB, KOHCYMEHTOB, PEIYyIICHTOB, OHOTCOIICHO30B M JKOCUCTEM; OCOOCHHOCTH IIPOIIECCOB
HACJEACTBEHHOW W3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BHA000pa30OBaHUs, MPHCIOCOOJICHHOCTH
OPraHu3MOB, JICHCTBHUS YKOJOTHUECKIX (PaKTOPOB HA OPraHU3MBbI, IIEPEHOCA BEUIECTB U TIOTOKA SHEPTHH B
IKOCHCTEMAX, aHTPOTIOTCHHBIX M3MEHEHHH B DKOCHCTEMaxX CBOEW MECTHOCTH, KPYrOBOPOTa BEIICCTB H
OMOTEOXMMHUYECKUX IIHKIOB B Orocdepe

VYmenune INPUMCHATH IIOJIYYCHHBIC 3HAHUA JIA 00BsICHEHHST OMOJIOTHYECKUX IIpoUECCOB U HBHGHHﬁ, JJIA
IMPHUHATHA IIPAKTHYCCKUX peI_HeHI/Iﬁ B HOBCGI[HGBHOﬁ KHU3HHU B LECIIAX oOecrneyeHus1 0€30aCHOCTH CBOETO
3A0POBBA U 3J0POBbI OKPYKAIOIIHUX HIO,Z[eﬁ, CO6J'IIOI[€HI/I$I HOPM I'PaMOTHOTI'O IIOBCACHUS B OKPY)KaIOH_IefI
HpHpOI[HOfI cpeac; NMMOHUMAaHUC H€O6XO,Z[I/IMOCTI/I HUCIIOJIBb30BaHUA I[OCTI/I)KGHI/Iﬁ COBpeMCHHOﬁ OMOJI0THHU
JJI paliliOHaJIbHOI'O ITPHUPOJ0ITI0JIb30BaAHNA

YMeHue pemarth dJeMEHTapHble OWOJIOTMYECKHE 3aJaud, COCTaBISATH CXEMbI TEPEHOCa BEIIEeCTB U
SHEPTUU B IKOocHcTeMax (1M MUTaHsA)

YMeHue BBIIOJIHATH J'Ia60paT0pHBIe U TIPAKTHYCCKHUC pa6OTI>I, CO6J'IIO,[[aTB [paBujia IMpu pa60Te C




y4eOHBIM U JIA00PATOPHBIM 000PYIOBAHUEM

YMeHne KpUTHYECKH OICHWBATh W HMHTEPIPETUPOBATH MHPOPMALUIO OHOJOTHYECKOTO COACpIKaHUs,
BKJIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHMUSI U3 pa3inyHbIX HcTouHHKOB (CMU, HayyHO-mOmysnspHbIE

9
MaTepHalibl); paCCMAaTPHUBAThH TI00ATBHBIE SKOJIOTUYECKHE TTPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH TIO
OTHOIICHHUIO K HUM CO6CTBCHHYIO IIO3UIUIO

10 YMmenue co3naBarh COOCTBEHHbIE NHCBMEHHBIE M YCTHBIE COOOLIEHUs, 0000mias OHOJIOTHYECKYIO

nH(}OpMaIIHIO U3 HECKOJIBKUX HCTOYHUKOB, FPAMOTHO UCMOJIb30BaTh MOHATUIHBIN anmnapaT OHoJI0run




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 buosnorus xak Hayka
11 buonorus — Hayka o xwuBoil mpupoze. Ponb Ouosiornn B (OpMHUpPOBAHMM COBPEMEHHON HAaydHOW KapTHUHBI MHpa.
' Cucrema OMOJIOTHUECKHX HAYK
12 Metonpl MO3HAaHUS JKUBOM Mpupobl (HAOMIONEHUE, OSKCIEPUMEHT, OMNHMCaHHe, H3MEepeHue, Kiaccudukamms,
' MOJIETUPOBAHNUE, CTATUCTHYECKAst 00pabOTKa TaHHBIX)
2 JKuBble cucTeMbl U X OpraHu3alus
2.1 XKusble cucreMbl (0MOCHCTEMBI) Kak MpeaMeT n3ydeHus ouonoruu. CBoiicTBa OMocHucTeM U X pa3HOOOpasue
59 VYpoBHM OpraHuzanuu OHUOCHCTEM: MOJIEKYISPHO-T€HETUYECKUH, KIETOYHBIM, OpraHU3MEHHBIH, MOMYJSIMOHHO-
) BHJIOBOM, IKOCUCTEMHBIH, ONOChHEPHBIHA
3 XHUMHUYECKUH COCTAB U CTPOEHUE KIIETKH
31 XVUMHYECKUN COCTaB KIETKUA. XMMHYECKHE JIEMEHTBHI: MAKPOJIEMEHTBI, MUKPOJJIEMEHTHL. Boxa ¥ MHUHEpanbHbIE
' BenlectBa. DyHKIMU BOJIbl U MUHEPAJIbHBIX BElIECTB B KieTke. [loanepxkanue ocMoTHYeCKOro OanaHca
benku. CocraB u crpoeHue 6eIK0B. AMUHOKHCIOTBI — MOHOMEpHI OenkoB. HezameHnMble U 3aMEeHUMble aMUHOKHUCIIOTBHI.
AMMHOKHCIIOTHBI cOCTaB. YpPOBHM CTPYKTYpbl O€NKOBOHW MOJIEKYJbl (TEepBUYHAs, BTOpPHYHAs, TpPETHYHAas U
3.2 YeTBEPTUYHAsI CTPYKTYpa). XUMUYECKHUe CBOWCcTBa OesIkoB. brosnoruueckue GpyHkuun 6€IKoB.
depmeHThl — OHoornyeckue karanuzaropbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTp, cyOcTpaTHas Crenu(pUUHOCTb.
KodepmenTsl. Buramunsl. OTanumst epMeHTOB OT HEOPraHWYECKUX KaTalu3aToOpOB
VYraeBoJipl: MOHOCaxapuibl (TJH0K03a, prbo3a U Je30Kkcupr003a), Aucaxapuibl (caxaposa, JJaKTo3a) M MOJUCAXapHU/bl
33 (kpaxmaJ, IJIMKOTEeH, 11eJUTI0J103a). bronornyeckue GyHKINU yrieBOIOB.
' JIMnuasl: TpUrIMLEpUabl, crepousl, Gpocomunuasl. I'uapopunsHo-ruapodobHbie cBoiicTBa. buonornyeckue ¢pyHkunu
unu1oB. CpaBHEHHE YTII€BOJIOB, OEJIKOB U JIMIUA0B KaK HICTOUHUKOB SHEPTUH
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Hykneunossie kucnotsl: JJTHK u PHK. Hykneotunsl — MOHOMEpbI HyKJIEMHOBBIX KUCIOT. Ctpoenue u ¢pynkiun JJHK.
Crpoenne u ¢pynkun PHK. AT®: ctpoenne u pyHkumn

3.5

Hwuronorusa — Hayka o kietke. Knetounas Teopust. MeToapl U3ydeHUs KIETOK

3.6

Knetka kak nenoctHas kuBas cucreMa. OOIiye NMpU3HaKU KJIETOK: 3aMKHYyTasl Hapy:kHast MmemOpaHa, MoJsiekynbsl JTHK
KaK F€eHEeTHYECKHH armapar, CUCTeMa CHUHTe3a Oelka

3.7

Tumel KIETOK: yKapuoTHYECKasi U pokapuoTudeckas. OCOOEHHOCTH CTPOCHMS TPOKapUOTHUYECKON KieTku. Kierounas
cteHka Oaktepuil. CTpoeHHE SyKapUOTHYECKOW KIeTKH. OCHOBHBIE OTIMYHS PACTUTEIHHOM, >KUBOTHOW U TPUOHOMU
KJIETKH

3.8

[loBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAsl CTEHKa, INIMKOKaIMKC, uX (yHkuuu. Ilnazmartuueckas memOpaHa, eé
cBoiictBa U ¢yHkuuu. [luromnasma u e€ opranousl. OgHOMEMOpaHHBIE OPraHOU Bl KJIETKH: SHJOIUIa3MaTH4ecKas CeTh
(BIIC), anmapart 'ombaku, u3ocoMsl. [1oayaBTOHOMHBIE OpraHOW/b! KJIETKH: MUTOXOHIPUH, IacTubl. [Iporcxoxaenue
MUTOXOHpUI U Tuiactu. Buapl mactua. HememOpaHHble opraHOu bl KJIETKH: puOOCOMBI, KIETOYHBIN LEHTP, PECHUYKHY,
KryTUKU. DYHKIIMY OpraHOMAOB KJIETKU. BKiTtoueHus

3.9

SAnpo — perynsaTopHblii 1HeHTp kieTku. CTpoeHue sapa: siaepHas 000Ji0uKa, KapHoIlla3Ma, XpPOMAaTHH, SIPBIIIKO.
XpOMOCOMBI

3.10

TpchnopT BCHICCTB B KIICTKC

}KI/ISHGIIGHTCJ'IBHOCTI) KJICTKHU

4.1

OOMeH BeIIecTB, WM METa00JIM3M. ACCUMUIIALINS (TUTACTHYECKH OOMEH) M TUCCUMIIIALHS (PHEPTreTHYECKUd OOMEH) —
JIBE€ CTOPOHBI €IMHOTO Ipolecca Meradoim3ma. Tumbel OOMEHa BemlecTB: aBTOTPOQGHBIH W rerepoTpodHbd. Poib
(bepMeHTOB B 0OMEHE BEIIECTB ¥ MPEBPAICHUH SHEPTUU B KIICTKE

4.2

®otocunte3. CBeroBas u TemHOBasg ¢a3bl (oTtocunte3a. Peaknun Qotocunreza. DddekTuBHOCTH (PoTOCHHTE3A.
3nauenue (HOTOCHHTE3a IJIS KU3HU Ha 3emie. BiusHue yciaoBuil cpelnbl Ha (OTOCHHTE3 M CHOCOOBI MOBBIMICHUS €r0
MPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHUIA.

XeMocHuHTe3. XeMOCHHTE3UpYIoIIKe OakTepun. 3HaYeHNEe XEMOCHHTE3a JUIsl )KU3HU Ha 3eMJie

4.3

3HepreTqucxm71 0OMEH B KIIETKE. Pacmiennenue BCIICCTB, BBIJACICHUC U AKKYMYJIUPOBAHUC DHCPIUU B KIICTKC. OTaIesl
OHCPICTUYICCKOTO oOmeHa. ['mukonwms. Bpo;erI/Ie n €ro BUJBI. KI/ICJIOPOI[HOC OKHCJICHHUEC, HJIM KJICTOYHOC IObIXaHHC.




O} deKTHBHOCTH SHEPreTHIECKOro 0OMeHa

4.4

Peakiun matpuanoro cunresa. I'enernueckas nadopmanus u JJTHK. Peanuzanus reHeTndeckoit ”HPOpPMALUU B KIETKE.
I'enernueckuit kox u ero cpoiictBa. Tpanckpunuus — marpuusbiii cunte3 PHK. Tpancmsiums — Ouocunres Oenka.
Komuposanue amuHOKHCIOT. Posib pribocoM B OrocuHTE3e Oelika

4.5

Heknerounsie gopmbl xu3Hu — Bupychl. Mcropust otkpeitust Bupycos (.M. MBanoBckuit). OCOOEHHOCTH CTpPOEHUS U
XKU3HENESATeNIbHOCTH BUpPycOB. bakrtepumodaru. bone3snu pacteHuii, »KUBOTHBIX U YEJIOBEKA, BBI3bIBAEMBIE BUPYCAMH.
Bupyc ummynonedunura uenoexka (BUY) — Bo3oymutens CIIN[a. Tlpodunakrtuka pacrnpocTpaHeHUs BHUPYCHBIX
3a00JIeBaHU

PasMHOkeHME 1 MTHANBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Krerounsrii 1uki, wnu KU3HEHHBIM WK KieTku. MuTepdaza m muto3. Ilpormeccr, mpoTekaromue B uUHTEp(dase.
Perumukarmust — peaknus marpuunoro cuuteza JIHK. Crtpoenme xpomocoM. XpOMOCOMHBIN HabOp — KapHOTHIL
JIMTUIONAHBIA M TalUIOMAHBIM XpOMOCOMHBIE HaOOpbl. XpomaTuabl. LluTojmormueckre OCHOBBI PAa3MHOXKEHHUS U
VHJIMBUyaJIbHOTO PAa3BUTHS OPraHU3MOB.

Henenue xnerku — Muto3. Craaun mutosa. [Iponecchl, mpoucxoAsniue Ha pa3HbIX CTAAUSX MHUTO3a. brosornyeckuil
CMBICII MUTO3a
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@opMBl pa3MHOKEHMSI OpPraHu3MOB: Oecrojioe U TmoJioBoe. Buapl 06ecrnonoro pa3MHOXKEHHUS: JI€JIeHHE HaJBOE,
MMOYKOBAaHWE OJHO- M MHOTOKIETOYHBIX, CIIOpooOpa3oBaHHe, BEreTaTMBHOE pa3MHOXKeHHe. VIcKyccTBeHHOE
KJIOHUPOBAHUE OPraHU3MOB, €r0 3HAYCHUE JJIsl CEJICKIIUU

5.3

[TonoBoe pa3MHOMXKEHHUE, €r0 OTIMYUS OT OECIIOJI0TO.
Meiio3. Craguum Meiioza. Ilpomecchl, mnpoucxojsimue Ha craausx wmehosa. lloBeneHue xpoMocoM B MeHo3e.
Kpoccunrosep. buosorndeckuii CMbICII U 3HaY€HHE MeH03a
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I'amerorenes — Impouecc O6p330BaHI/IH IIOJIOBBIX KIICTOK Y JKHMBOTHBIX. [lonmoBbI€ XeNe3bl: CEMEHHUKH W SIMYHHMKU.
O6paSOBaHI/IC U Pa3BUTUC IIOJIOBBLIX KIICTOK — I'aMCT (CHCpMaTOSOI/II[, HﬁHeKHCTKa) — CIHCPMATOIrcHE3 U OOI'CHEC3.
OcoOeHHOCTH CTPOCHUA SIALIEKJIETOK U CIICPMATO30UIOB. OHJ'IOI[OTBOpeHI/IC. HapTeHoreHe3

5.5

WNuauBuayansHoe pa3BuTHE (OHTOreHE3). OMOpHOHANIBbHOE pa3BUTHE (3MOpUOreHe3). DTanbl SMOPHOHAIBHOTO Pa3BUTHS
y TI03BOHOYHBIX JKMBOTHBIX: JpOoOJIeHWe, racTpyisuusi, opraHoreHe3. IloctamOpuoHanbHOE pa3BuTHE. TUIBI




MOCTAMOPHOHAIIBHOTO PAa3BHUTHUS: MpPsAMOE, HEMpsAMoe (JMYMHOYHOE). BimsHue cpenpl Ha pa3BUTHE OPraHU3MOB;
(axTOpBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.
Poct u pazButue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUs: CTPOCHHE CEMEHH, CTAJMK Pa3BUTHUS

HaCHeILCTBeHHOCTB U USMCHYMBOCTb OPraHM3MOB

6.1

[Ipenmer u 3amaun reHeTuku. Vcropust pa3BUTUSl TEHETUKU. BKiaa pocCHHCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeToabl TeHEeTUKHU (TMOpHUI0JIOTMYECKU, HUTOIN€HETHUECKUH, MOJIEKYJIspHO-TeHeTn4Yeckuil). OCHOBHbBIE
T€HETUYECKUE MOHATHA. | eHeTHndecKass CHMBOJIMKA, UCIIOJIB3YEMasl B CXEMAaX CKpeIUBaHUN

6.2

3aKOHOMEPHOCTH HACIEJOBAaHUS TPHU3HAKOB, ycTaHOBJICHHbIE [. MenaenemM. MOHOTHOPUIHOE CKpENIMBaHUE. 3aKOH
eanHooOpa3us ruOpUIOB MEpBOro mnokojeHus. [IpaBuino noMuHHpoBaHUS. 3aKOH pacUIEIUIEHUsl NMpU3HAKoB. ['unoresa
9UCTOTHI TameT. [ToJTHOE M HeNoJTHOE TOMUHUPOBAHHE.

,ZII/IFI/I6PI/IHHOG CerHII/IBaHI/Ie. 3aKOH HE3aBUCHUMOTI'O HaCJICIOBAHUS HpI/ISHaKOB. HHTOFeHeTquCKHe OCHOBBI
JTUTHOPHUIHOTO CKPENTUBaHUSA. AHATU3HUPYIONIee CKpelMBaHue. VICNomp30BaHNE aHATM3UPYIONIETO CKPEIUBAHUS JUIS
oTpeieJICHuUsI TeHOTUIIa 0COOU

6.3

CuemieHHOe HacienoBaHue TpusHakoB. Pabora T. Moprana mo cHemIeHHOMY HaclieIOBaHHWIO TeHOB. Hapymienue
CIIETJIEHUS TEHOB B pe3yjIbTaTe KPOCCHHIOBEpa. XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTH. | eHeTnyeckue KapThl.
I'eneruka mona. XpOMOCOMHOE OMNpeAesieHHe Toja. AYTOCOMBI W TMOJOBBIE XpPOMOCOMBI. ['OMorameTHeie U
reTeporaMeTHbie opranu3mMel. HacienoBanue npu3HakoB, CIIEMIEHHBIX C I10JIOM

6.4

N3menunBocTh. Buapl M3MEHUMBOCTH: HEHACJICJICTBEHHAs W HacieacTBeHHas. Poib cpeapl B HEHACIEICTBEHHON
M3MEHYUBOCTH. XapaKTePUCTUKA MOIU(UKAITMOHHOW W3MEHYMBOCTU. BapuanmoHHBIA psa ¥ BapuallMOHHAs KpPUBas.
Hopma peakuum mnpusHaka. KosimuecTBeHHBbIE M KadeCTBEHHBIE NPU3HAKM W WX Hopma peaknuu. CBoiCTBa
MOIU(DUKAITUOHHOM U3MEHYUBOCTH

6.5

HacnencrBenHas, niau reHOTUIIMYECKAst, U3MEHYMBOCTh. KoMOMHATHBHAS U3MEHYMBOCTh. Mel03 U MOJIOBOM IpoIece —
OCHOBa KOMOWMHATHBHON M3MEHYMBOCTH. MyTallMOHHAas HW3MEHUYMBOCTh. Kiaccudukanus MyTanuil: TeHHBIE
XpOMOCOMHBIE, TeHOMHbIe. YacToTa ¥ Npu4uHBl MyTanuid. MyrareHHble (akTopbl. 3aKOH TOMOJIOTHYECKHUX DSJIOB B
HacneacTBeHHoM u3MeHunBocTd H.M. BaBunona

6.6

I'eneTuka 4denoBekxa. KapI/IOTI/IH yenmoBeka. OCHOBHEIC METOJbI I'CHCTUKH YCIOBCKA: FeHeaHOFquCKHﬁ, 6HH3HCHOBBIﬁ,
I_II/ITOFCHCTI/I‘-ICCKI/II\/’I, 6HOXHMH‘ICCKH§I, MOJ'IeKy'J'IﬂpHO—FeHeTI/I‘leCKHﬁ. COBpeMeHHOG OIIPCACIICHUC ICHOTHIIA:




MOJIJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBaHUE, B TOM uucie ¢ nomomipro II[[P-ananusza. Hacnencrsennbie
3a00JIeBaHMsI YeJIOBEKA: T'eHHbIe OOJIe3HHW, OOJe3HM C HACIEICTBEHHOHN MPEapacloOKEHHOCTI0, XPOMOCOMHBIE
oose3nn. Comarnueckue M TeHEpaTHBHbIE MyTaluu. [IpuHIUNB 3710poBOrOo o0Opaza KU3HHM, JUATHOCTUKH,
NpOoQHUIAKTUKA W JICUCHUS TEHETHYEeCKHX OoJe3Hel. MeauKo-TeHeTHYeCKoe KOHCYIbTHPOBAaHUE. 3HAYCHUE
MEJIMIIMHCKOM T€HETUKH B TTPEIOTBPAIICHUH U JICUCHUU TeHETHUECKIX 3a00JI€BaHN YeIOBEeKa

Cenekuust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekuusi Kak Hayka M TPOIECC. 3apoKJIECHUE CceleKiuu W aomectukanus. Ydyenue H.M. BasunoBa o menTpax
MIPOUCXOXKACHUSI U MHOrooOpasusi KyJabTYpHBIX pacTeHUU. LIeHTpbl MPOMCXOXKAEHHS IOMAallHUX >KUBOTHBIX. Copr,
OpoJia, IMTaMM

7.2

CoBpeMeHHbIE METO/IbI CeNEeKINMU. MaccoBbIi M MHAMBUAYAJIbHBIN OTOOPHI B CENIEKIIUN PACTEHUH U KMBOTHBIX. OleHKa
JKCTephepa. bam3kopoicTBEHHOE CKpemmBaHue — WHOpuAWHT. Ywucras nuHusa. CKpelmHuBaHUE YHCTHIX JUHUU.
I'eteposuc, wim rubpunnas cuna. HepoacTtBeHHoe ckpemmBaHue — ayrOpuawar. OtnanéHHas ruOpuausanus u e
ycnexu. VMCKyCCTBEHHBII MyTareHe3 M NOJydEHHE NOJHUIUIONAOB. J[OCTMKEHMS CENeKUMHM pPAaCTeHUH, »KUBOTHBIX W
MHKPOOPIraHU3MOB

7.3

buotexHonoruss Kak oOTpacib MPOW3BOACTBA. ['€HHas WHXKEHEpHWs. OTtambl co3faHus pexkomOmHanTHOW JIHK wu
TpaHCTEHHBIX Opranu3MoB. Knetounas umwxenepus. Kinetounsie KynbTypbl. MUKPOKIOHAIEHOE Pa3MHOKEHNUE PACTEHUH.
KnonupoBanue BbICOKOIPOIYKTUBHBIX CEbCKOXO3SICTBEHHBIX OPraHU3MOB. DKOJIOTUYECKUE U STHUYECKHUE MPOOIEMBI.
I'MO — renernuecku MOAUGUIIUPOBAHHBIC OPTaHU3MBbI

11 KIJACC

Kox

IIpoBepsieMblii 3JIeMeHT COIepKAHUS

DBOMIOIIMOHHAS OHMOIOTUS

1.1

9BOJ’IIOI_[I/IOHHEIH TCOpHA U e€ MecTO B OMOJIOTHH.

CBI/I,Z[GTCJ'ILCTBa spojironud. I[lameoHTOIOrHYeCKre: IIOCIEA0BATENLHOCTh MOSBICHHUS BHIOB B ITAJICOHTOJIOTHYECKOM
JICTOIIMCH, TICPEXOJHBIC (I)OpMBI. Bnoreorpa(bnqecxne: CXOACTBO U paA3JINYUC (I)aYH 151 (I)J'IOp MaTCpUKOB U OCTPOBOB.
3M6pI/IOJ'IOFI/ILICCKI/ICI CXOZCTBA U pa3JINvud 3M6pI/IOHOB Ppa3HbIX BUAOB IO3BOHOYHBIX. CpaBHI/ITeJ'ILHO-aHaTOMI/I‘leCKI/IeI




TOMOJIOTUYHBIC, QAHAJIOTMYHBIC, PYAUMCHTAPHLIC OpTraHbl, AaTaBU3MBbI. MOJ’ICKyJ'ISIpHO-6I/IOXI/IMI/I‘-IeCKI/IeI CXO0ACTBO

MEXaHU3MOB HACJIICACTBCHHOCTHU U OCHOBHBIX METa00INIECCKHUX HYTGI\/JI Y BCEX OpPraHrn3MoOB

1.2

OpousoronHas Teopus Y. Jlapeuna. IIpennocsuiku BO3HUKHOBEHUS JapBUHU3MA. J[BYDKYIIME CHIIBI SBOJIIOLUUA BHUIOB
no JlapBuny (M30BITOYHOE Pa3MHOXKEHHUE MPU OTPAHUUYCHHOCTH PECYPCOB, HEOMpeaeaEHHass U3MEHYMBOCTh, OOpb0a 3a
CYIIECTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas Teopust 3potonuu (CTO) u ocHoBHBIE €€ nonoxeHus. Mukpospomtonus. [lomynsnus kak equHUIa BUAA
1 HBOJIIOLIUU

1.4

JBuxymue cuibl (hakTopbl) 3BOIIOLUN BHAOB B MpHpoe. MyTallMoHHbIN npoliecc U KOMOMHATUBHAS W3MEHYUBOCTbD.
[lonynsitroHHble BOJHBI U JApeiid reHoB. M3omsumst u murpanus. EcrecTBeHHbIM 0TOOp — HampaBisiomuil (akrop
sBoJIFOLIMU. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[Ipucnoco6aeHHOCTh OPraHu3MOB Kak pe3yibTaT 3Boiroluu. [Iprumepsl nmpucnocoOnennii y opranu3MoB. ApoMopdo3bl
Y UAM0AJANTalUN.

Buna u Bunoo6pazoanue. Kputepun Buma. OcHOBHBIE (hOPMBI BHI000pa30BaHUs: T€OTPAPUIECKOE, IKOJIOTHIECKOE

1.5

MaxkposBostorusi. @opMbl 3BOTIONUM: (puneTHUecKas, TUBEPreHTHas, KOHBEpreHTHas, napauiensHas. HeoOpatumocTs
SBOJTIOIIH

Bo3HukHOBEHME 1 Pa3BUTHUC )KXMN3HU HA 3emie

2.1

Z[OHayLIHBIG MMpEACTABJIICHUA O 3apOXKACHUU KU3HU. HayLIHBIC TUNOTE3bl BOSHUKHOBEHUS JKM3HU Ha 3eMile; aOHoreHes u
ITaHCIICpMHU. Xumuaeckas OBOJIFOI M. :‘)KCHepI/IMeHTaHBHOC MOATBCPKACHUC XUMHWYECKOH 3BOJIFOIINH. HauansHbie
9Tanbl OMOJIOrHYECKOM ABOJIIOIUM. | unoresa PHK—MI/Ipa HepBLIe KIJIICTKM U WX 3BOJIIOIIMA. CDOpMI/IpOBaHI/Ie OCHOBHBIX
TPYIII ’)KUBBIX OPraHU3MOB

2.2

PasButue xu3Hu Ha 3emute 1o 3pam u nepuoaaM. Karapxei. Apxeiickas u nporepo3oiickas 3psl. [laneo3oiickas spa u eé
MePHOJIbI: KEeMOPHUIICKHI, OPJOBUKCKUHN, CUITYPUHCKHI, TEBOHCKHI, KAMEHHOYTOJIbHBIN, epMCcKUid. Me3o30icKas apa u
€€ IIepUOIbl: TPUACOBBIN, FOPCKUN, MEIIOBOM.

KaiiHo30lickasgs 2pa M €€ INepHOIbl: IMAJCOrCHOBBIN, HEOTCHOBBIM, AHTPONOIEHOBBIA. XapaKTEpUCTHKA KiIUMaTa M
reoJIornyeckux nporeccoB. OCHOBHBIE ATAIbl 3BOJIIOLUHU PACTUTENBHOTO U KHBOTHOTO MUpa. ApoMopdo3bl y pacTeHHit




U )KUBOTHBIX. HOSIBJICHI/IG, PpacuBET U BBIMUPAHUC I'PYIIIT JKUBBIX OPraHU3MOB

2.3 Cucrema OpraHMyecKoro Mupa Kak oTpaxkeHue 3BotoIi. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB
OBOJIIOLMS 4YeJoBeKa. AHTPOIOJIOTHSA KaK Hayka. Pa3BuTue Npe]CTaBIEHUH O HMPOUCXOXKACHUU uenoBeka. MeTojibl
54 U3y4eHHUs aHTpororenesa. CXoJICTBa U pa3InuMsl YeJIOBEKa U KUBOTHBIX. CHCcTEMaTHUECKOE MOJI0KEHUE YEI0BEKa.
' JBuxymue cuibl (pakTopsl) anTponorenes3a. HacneacTBeHHass M3BMEHUYUMBOCTD U €CTECTBEHHBIM 0TOOp. OOI1eCTBEHHBIH
00pa3 )KM3HU, U3TOTOBJIEHUE OPYAUM TpYJa, MBIIUIEHUE, peUb
OcHOBHBIE CTaJMM M BETBU DBOJIIOIMM 4YEJIOBEKa: aBCTpajonuTeku, YemoBek ymenbiid, YenoBek NpAMOXOASIINH,
2.5 UYenoBek HeaHaepTaibCckui, YenoBek pa3yMHblil. Haxoaku MCKOMaeMbIX OCTaHKOB, BpPEMsl CYIIECTBOBAaHMS, 00JIaCTh
pacnpocTpaHeHus, 00bEM roJIOBHOTO MO3ra, 00pa3 *U3HU, OPYAUS
YenoBeueckre pacbl. OcHOBHble  OOJbIIME  pachl:  €BponeoujHas  (eBpas3uiickasl), HErpo-aBCTpaJOWHAs
2.6 (’kBaTOpUanbHasg), MOHTOJIOMAHAs  (a3uaTcko-aMepukaHckas). UepTsl NPUCHOCOOSEHHOCTH  MpeACTaBUTENEH
YEJIOBEYECKUX PAC K YCIOBUAM CyIECTBOBaHMUs. EqMHCTBO yenoBedeckux pac. Kpuruka pacuzma
3 OpraHusMbl 1 OKpysKaromas cpena
31 DKOJIOTHUSI KaK HaykKa. 3aJadyd W pa3fesbl 3KOJOTUH. METOJbl HKOJOTHYECKHUX MCCIEAOBAaHUN. IKOJOTHYECKOE
' MuUpoBo33peHue. Cpesibl 0OUTaHNs OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3/AYyIIIHAsL, IOUYBEHHAs], BHYTPUOPraHU3MEHHAas
10 Okonornyeckue (akropsl. Knaccudpukanus sxogoruueckux GpakropoB: aOMOTHUECKUE, ONOTUYECKUE U aHTPOIIOT€HHBIE.
' JlelicTBUE 3KOIOTHYECKUX (PAKTOPOB HA OPraHU3MBI
13 AbuoTtnueckue GakTopbl: CBET, TeMIepaTypa, BiaxHocTh. PoTonepuoausm. IIpucnocobienus opraHu3MoB K ACHCTBUIO
' abuoTtnyeckux GpakTopoB. buosornueckmue puTMbl
buoTtnueckue akropsl. Buabl OMOTHYECKUX B3aUMOAEHCTBUNA: KOHKYPEHIHS, XUITHUYECTBO, MApa3suTU3M, MYyTYyalnu3M,
34 KOMMEHCaIU3M  (HaxJIeOHMYEeCTBO, KBApTUPAHTCTBO), AaMEHCAJIU3M, HEHUTpaiau3M. 3HadeHHe  OHMOTHYECKUX
B3aMMOICHCTBHI IS CYIIECTBOBAHMS OPraHU3MOB B IIPUPOJIHBIX COOOIECTBAX
35 OKOJIOTUYECKHE XapaKTEpPUCTUKU momyasiuuud. OCHOBHBIE TOKa3aTeNd MOMYJSILMHM: YHCIEHHOCTb, IIJIOTHOCTB,

POKIAACMOCTh, CMECPTHOCTD, IPUPOCT, MUTpPALTHL. I[I/IHaMI/IKa YUCJICHHOCTHU IOIMYJISAIUN U eé peryisnud




COOGH.[CCTB& 1 3KOJIOTMYCCKHUEC CUCTEMBI

4.1

Coo0miecTBo oprann3mMoB — OuorieHo3. CTpyKTyphl OHOIIEHO3a: BUAO0BAs, IPOCTPAHCTBEHHAs, Tpodudeckas (IHIIeBas).
Buner-nomunanter. CBsi3u B OHOLIEHO3€E

4.2

Okonorndyeckue cucreMsl (3xocuctemsl). Ilonste 00 ’xocucreme U OmoreorneHosze. OyHKIMOHATBHBIE KOMIIOHEHTHI
JKOCHUCTEMBI: TNPOIYLEHTHI, KOHCYMEHTBI, pPEeAyLUeHThl. KpyroBopoT BEHIECTB M MOTOK 3JHEPrUU B HKOCUCTEME.
Tpoduueckue (numieBsie) ypoBHU 3KocucTeMbl. [Tummessie nenu u cetu. OCHOBHBIE MOKA3aTeNU IKOCUCTEMBI: Onomacca,
MPOAYKIIUS. DKOJOTHYSCKUE MUPAMUIBI: MPOIYKIIUU, YACIEHHOCTH, OMoMacchl. CBOMCTBA DKOCHCTEM: YCTOMYHBOCTD,
camoperymsnus, passurue. Cykueccus

4.3

[TpupoHBIE SKOCHUCTEMBI. DKOCHCTEMBI 03€p B PeK. DKOCUCTEMa XBOWHOTO MJIM MIMPOKOJIUCTBEHHOTO Jieca.
AHTPOIIOTEHHBIC JKOCHCTEMBI. ATPOIKOCHCTEMBI. YPOO3KOCHCTEMBI. BHOJIOTHYECKOE W XO3SHCTBEHHOEC 3HAYCHHE
arpodKOCHCTEM U yPOOIKOCUCTEM.

buopazHoobOpasue kak pakrop ycToiunBocTH 3kocucteM. CoxpaHeHHE OMOJOTHUECKOTO pa3HOOOpas3us Ha 3emiie

4.4

VYuenue B.U. Bepuanckoro o 6uochepe. I'panutisl, coctaB u cTpykTypa 6mnochepsl. JKuBoe BemecTBo u ero GyHKIUH.
OcobGenHoctu 6uochepsl Kak TiI00aTbHON SKOCHUCTEMBI. J[MHAMUYECKOe paBHOBECHE WM OoOpaTHas CBs3b B Omocdepe.
KpyroBopoTs! BemecTB 1 OMOT€OXUMUYECKHUE KBl 3JIEMEHTOB (YIiiepoa, a30Ta). 30HAIBHOCTh Onocdepbl. OCHOBHBIE
OMOMBI CyIIN

4.5

YenoseuecTBo B Onocdepe 3emiid. AHTpomnoreHHbIe n3MeHeHus B ouocdepe. ['modambHbIe 3K0JIOTHUECKHE MTPOOIEMBI.
OcHoOBa paIMOHAILHOTO YIIPABJICHUS MPUPOJIHBIMU PECYpPCaMH U MX UCHOJb30BaHKe. JI0CTIKEHUS OMOJIOTUN U OXpaHa
TIPUPOIBI




YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

e  buonorus. buonorudeckue cucremsl u nporeccel; 10 knace. [laceunux B.B.,
Kamenckuii A.A., Py6rioB A.M. u ap. /ITox pen. [Taceunuka B.B.

e  buonorus. O6mias 6uosorus. 10— 11 knacesl : yue0, i o01eoopa3oBar.
yupexnenui : 6azosbiii yposens / [[1. K. benses, I1. M. Boponun, H. H.
Boponnos u ap.]; mox pea. 1. K. bensiera, I'. M. {pimimuia; Poc. akan. Hayk,
Poc. akaa. obpazoBanus, uza-so «IIpocsemenne». — 11-e m3n. — M. :
[Ipocsemenne, 2012 — 304 c.

METOANUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA
YMK: buonorus. 10 kinacc. [laceunuk B.B. u np. Yrinyonéunsiii ypoBeHb. JIunust sxu3Hu

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://studarium.ru/
https://www.yaklass.ru/p/biologia/11-klass
https://www.bio-faq.ru



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 278015872020984066915621024906056358857500955717
Bnageney Monoea ManvHa MeaHoBHa

OedcTevTened C01.10.2025 no 01.10.2026



http://www.tcpdf.org

		2026-09-12T20:20:53+0500




