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MMOACHUTEJIBHASA 3AIIMCKA

[Ipun pa3zpaboTke mHporpaMmbl MO OHOJIOTMH TEOPETHYECKYIO OCHOBY IS
OTNpENENCHHs] TMOAX0J0B K (OPMUPOBAHUIO COJAEpN AHUS Y4eOHOro Ipeamera
«buosorusty  cocraBmwiM: KoHuentyaiapHble mnonoxeHus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIel, COJEp)KaHUs, pe3yJbTaToB OOyuYeHus u
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUST 00 OOIUX MENIX U
IPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETO
obmero obpazoBanuss B Poccuiickoit dexeparuu, a Takke IOJIOXKEHUS O
cnenuguke OMOJIOrHH, €€ 3HAYEHUHU B MTO3HAHUU >KUBOM MPUPOJIbI U 00eCIIeYeHU U
CYILLIECTBOBAHMSI YesloBeYeCKOro obmiectBa. COrjlaCHO Ha3BaHHBIM IOJIOKEHUSM,
OTIpeJICIICHbl OCHOBHBIC (DYHKITMHM MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 1o Owuonoruum Ja€T NpeAcTaBleHHEe O Uelsx, o0 oOuiei
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOyYarOUIUXCS CpeAcTBaMu
yuebHoro mnpeamera «buonorus», omnpenenseT o00sS3aTeNbHOE MPEIMETHOE
COJIEp’)KaHUE, €ro CTPyKTypy, pacupeieiieHue [0 pas3ienaM M TeMmaw,
PEKOMEH/IyEMYIO MOCJIEeI0BATEIbHOCTh U3YUEHHUsI YU4eOHOro Marepuana ¢ y4éToM
MEXIPEIMETHBIX M BHYTPUIPEAMETHBIX CBS3€M, JIOTMKH 00pa30BaTEILHOIO
npoliecca, BO3PACTHBIX 0COOEHHOCTEN 00yYarOIIMXCA.

B nmnporpaMmMe mno OHOJNIOTMHM TakXe€ Y4YWUTBIBAIOTCS TpeOOBaHUA K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHus B (OPMHUPOBAHMH OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbLHOU
NEeSATENbHOCTH/YUEOHBIX JEHCTBUNM OOyYalOMIMXCS MO OCBOCHUIO COJEpKAHUS
OMOJOrNYECKOro 00pa30BAHMS.

B mporpamme mo 6monorun (10—11 xmaccel, 6a30BbIi ypOBEHb) peain30BaH
MPUHIIMI TPEEMCTBEHHOCTH B HM3yYEHMHM OWOJOTUM, Ojarojgapss 4yeMy B HeW
MPOCMATPUBAETCS HANPABJICHHOCTh Ha pa3BUTHE 3HAHUN, CBS3aHHBIX C
bopMHpOBaHHEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTalUN JIMYHOCTH, SKOJIOTUYECKOTO MBILIEHUS, MPEACTaBICHUI O 3J0POBOM
oOpa3e KM3HM M OEpEeKHbIM OTHOUIEHHUEM K OKpYXalolled MPUPOJHOU cpene.
[TosTOoMy Hapsny ¢ M3ydeHHEM OOIIEOMOJIOTHYECKUX TEOPHil, a TaKKe 3HAHUU O
CTPOCHHH JKUBBIX CUCTEM PA3HOI0 PAaHra U CYIIHOCTH OCHOBHBIX IMPOTEKAIOIIUX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTHH YAEJIIEHO BHUMAaHUE HCIOJIb30BAHUIO
MOJTYYCHHBIX 3HAHUM B TTOBCEIHEBHOM >KU3HU JJIsI pEIICHUS MPUKIIAIHBIX 3a7a4, B
TOM YHcje: NpOQUIAKTUKNA HACJIEICTBEHHBIX 3a00JIEBaHUN YeJIOBEKa, MEIUKO-
TE€HETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTHYECKHU
1eJIeco00pa3HOro TMOBEIEHUS B OKpYy)Karolledl MNpUpoJHOM cpele, aHaiusa
BJIMSIHUSA XO3SMCTBEHHOW JAESTENBHOCTH YEJIOBEKa HAa COCTOSIHME IMPUPOJHBIX WU
MCKYCCTBEHHBIX FKOCHCTEM. Y CUJICHHE BHUMAHUS K MPUKIATHOW HAIIPABIECHHOCTH



y4eOHOro mpenmera «buosorus» MpoauKTOBAaHO HEOOXOJIMMOCTBIO OOCCIICUCHUS
YCJIOBHM ISl pEIICHUs] OJTHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3oBaHus, KoTopas mpennonaraer (GopMupoBaHue Yy  OO0ydaromUXCs
CIIOCOOHOCTH aalNTUPOBAThCA K W3MEHCHHSIM JIUHAMHUYHO Pa3BUBAOIIETOCS
COBPEMEHHOT'O MHUpA.

buonoruss Ha ypoBHEe cpemHero ooOmiero 0o0pa3oBaHUS 3aHMMAET Ba)KHOE
mecto. OHa obecreunBaer (GopMUpPOBAHUE y OOYYArONIMXCS TPEICTABICHUNA O
HAy4YHOW KapTUHE MHpA, paciiupsieT U 00oOmaeT 3HaHUA O KUBOW mpHpoie, e
OTJIMYUTEIIBHBIX TPU3HAKaX — YPOBHEBOW OPTraHM3alldd M DBOJIOIUH, CO3IaET
YCIOBHSI  JUIS:  TIO3HAHWS  3aKOHOB  JKUBOW  TMPHUPOIBLI,  (OPMHUPOBAHUS
(GyHKIIMOHATBPHOW T'PaMOTHOCTH, HAaBBIKOB 370pPOBOTO W Oe3omacHOro ooOpasa
’KU3HU, IKOJIOTMYECKOTO MBIIIUICHHS], IEHHOCTHOTO OTHOIIICHUS K KUBOUW MPUPOJIE
Y YEJIOBEKY.

Bonpioe 3HaueHHe OMOIOTHST UMEET TAK)KE JJISl PEIICHHS] BOCITUTATSIBHBIX U
pa3BHBAIOIIMX  3aJad  CpexHero  oOmero  o0pa3oBaHMs,  COIMATH3AIUN
oOyuaroruxcs. M3ydyenne 6monmorun oOecreynBaeT yciaoBus st (popMuUpoBaHUS
WHTEJUIEKTYaNIbHbIX, KOMMYHHUKAllMOHHBIX ¥  MH(QOPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKOW KYJIbTYpPhl, CIIOCOOCTBYET HWHTETpAIlMi OMOJOTHYCCKUX 3HAHUU C
MIPEICTABIICHUSMH M3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (PH3UKH, XUMUHU
u reorpaduu. Ha3BaHHBIE TOJOKEHHUS O TMpEAHA3HAYCHUW YUEeOHOTO MpeaMeTra
«buonorus» COCTaBUIM OCHOBY IS ONpPENENEeHUs TMOAXOJA0OB K OTOOpYy u
CTPYKTYPUPOBAHHMIO €ro COJAEp>KaHUsA, TMPEeACTaBICHHOr0 B IMporpamme Io
OHOJIOTUH.

Ot6op comepxanusi yae6Horo mpeamera «buojorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TMO3UIUNA KYJIbTYPOCOOOPA3HOTO TOJX0J/Id, B COOTBETCTBHH C
KOTOPbIM OO0yYaroIuecs: JOJDKHbI OCBOUTH 3HAHUS M YMEHHUS, 3HAYUMBIE IS
dbopmupoBaHusi O0OIIEH KYyJbTYphl, ONpPEACISIONIME aJeKBaTHOE IOBEJACHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOIHON cpejie, BOCTPEOOBaHHBIE B MOBCEIHEBHOM
KU3HH M TPAKTUIECKON aesTenbHOCTH. OCc000€ MECTO B 3TOW CHCTEME 3HAHUU
3aHMMAIOT DJIEMEHTHI COJIEPKaHMsl, KOTOPhIE CITy>KaT OCHOBOM IJIsi (hopMUpOBaHUS
MPEJICTABJIEHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
[EHHOCTHBIX  OPHEHTAIMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TyMaHH3allUU
OMOJOTNYECKOT0 00pa30BAHMSL.

CTpyKTypHUpOBaHUE COJACpKAHUS Y4YEOHOrO0 MaTepHwalia B TIPOrpaMme II0
OMOJIOTUM OCYIIECTBIICHO C YYETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTIIMYUTENIbHBIX OCOOCHHOCTSIX KUBOU MPHUPOBI, O €€ YPOBHEBON OpraHMU3aIuu U
HBOJIIOIUHU. B COOTBETCTBHH C 3THM B CTPYKType yueOHOro npeamera «buomorusy»
BBIJICIICHBI CIICTYIONTNE COJIepKaTeNbHbIe MTMHUN: «bronorus kak Hayka. MeToapl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouosormdeckas cuctemay, «OpraHu3M Kak



Oouonornueckas cucrema», «CucreMa M MHOrooOpas3ue OpPraHUYEeCKOTO MHUPay,
«IBOIOIUS KUBON MPUPOB», « IKOCUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTH.

[enps wm3yuenust ydyeOHoro mnpeamera «buosiorus» Ha 0a30BOM YpOBHE —
OBJIaJICHHE  OOYy4YaOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(YHKIMOHAJIBHOU
OpraHu3ald{d >KUBBIX CHCTEM pa3HOrO paHra M HNPUOOPETEHHE YMEHUH
UCIIOJB30BaTh ATH 3HAHMS [Js I'PAMOTHBIX JIEHCTBUH B OTHOIIEHUH OOBEKTOB
KUBOU MPUPOABI M PEIICHUS Pa3IMUHBIX )KU3HEHHBIX MPOOIIEM.

JoctikeHue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6azoBoM
YpOBHE 00eCcrieunBaeTCs pEIEHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHCS CHUCTEMbl 3HAHUH O OHOJOTMYECKUX TEOpUSX,
YUECHMSX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIax, CIyXKalluX OCHOBOU
JUist OPMUPOBAHUSL TIPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpaA, O
METO/IaX HAy4YHOI'O MO3HAHMS, CTPOEHUH, MHOT000Opa3uu U OCOOCHHOCTSX >KMBBIX
CUCTEM Pa3HOT0 YPOBHS OpPraHU3alMH, BBIIAIOIMINXCA OTKPBITUSIX U COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTHH;

dopMupoBaHHE y OOYYArOIIMXCS MO3HABATEIbHBIX, MHTEUIEKTYalbHbIX U
TBOPYECKUX CIIOCOOHOCTEW B MPOIECCe aHaldu3a JAaHHBIX O MyTSIX Pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, MAEH M TOJAXOJ0B K HM3YyYEHHIO >KMBBIX CHUCTEM
Pa3HOT0 YPOBHS OpraHu3alny;

CTAaHOBJICHHE y OOydarommxcs oO0mel KyJbTypbl, (yHKIHOHAIbHOU
I'PaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH U OIICHUBATH SIBJICHUS OKPY’KAIOLIErO
MHUpa JKUBOW MPUPOJLI HAa OCHOBAaHWUU 3HAHUUA W OIbITA, MOJYYECHHBIX IPHU
W3YYCHUH OHOJIOTHH;

dopmupoBaHre y OOy4YarOIMMXCd YMEHHI WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTHUYECKOW JESATENIbHOCTH YEJIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTU;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEJIOBEKOM KUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIECHHUS K HEH, COOTIOICHHS ITUYECKUX
HOPM IIpU IPOBEIECHUH OMOJIOTMYECKUX UCCIEIOBaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHUI [JIs TOBBIIICHUS YPOBHS
HKOJIOTUYECKOU KYJIBTYPHI, 11 (GOPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TTOBCEAHEBHOM KU3HU TS
OLICHKH TOCJIE/ICTBUI CBOEH AESITEIbHOCTH 10 OTHOLIEHHUIO K OKPY>KaloIIel cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJCHHE Mep MNPOPUIAKTUKA
3a00JIeBaHUM.

B cucreme cpennero oOmiero ob6pasoBanust «buonorus», uzydyaemas Ha
0a30BOM YpOBHE, SBIISIETCSI O0S3aTENIbHBIM YUE€OHBIM TMPEIMETOM, BXOASIIMM B
COCTaB MpPeaMETHOI 00nacTh « ECTeCTBEHHO-HAYUHBIE PEIMETHI.



Jlist u3ydenusi OMojaoruu Ha 6a30BOM ypOBHE CpeHETo 0011ero oopa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 ygaca (1 gyac B Heneno), B 11 kimacce — 34
yaca (1 yac B HejieI10).



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMH €CTECTBEHHBIMU HayKamu, (usiocodueit, ITUKONU, SCTETUKONW U MPABOM.
Ponp Owonormu B (HOpPMUPOBAHWHM COBPEMEHHOW HAy4YHOW KApTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTo/1b1 TO3HAHUS )KUBOUM TIPUPObI (HAOII0IEHUE, SIKCIIEPUMEHT, ONTMCAHNE,
u3MepeHue, Kiaccudukaius, MOJEeTUpPOBAaHUE, CTaTUCTUYecKas oOpaboTka
JTAHHBIX).

JlemoHcTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, Ix. Yorcon u ®@. Kpuk.

Tabnuiel 1 cxembl: «MeTo/ bl MO3HAHUSI )KUBOW TTPUPOJIBDY.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHME pa3IUYHBIX METOAOB IPHU
M3YUYECHUHN OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cicTeMbl H UX OPraHU3 AN,

’Kusble cructembl (OMOCUCTEMBI) KaK IMpeaAMeT u3ydeHus: ouonoruu. Oinuue
JKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CaoticTBa OMOCHCTEM U BX pa3zHOoOpasue. YPOBHU OpraHU3aIii OMOCHCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, IOIYJSLIUMOHHO-
BHJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTHYECKHH ), OMoC(EpHBI.

JdeMoHCcTpanuu:

Tabnunel u cxembl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHU OpraHU3alUU
YKUBOU IIPUPOIBI.

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOEHHE KJIETKH.

XHUMHUYECKHI COCTAaB KIETKU. XUMHUYECKHE DJIEMEHTBI: MaKpO3JEMEHTBHI,
MHKpPO3JIEMEHTHI. Bosia 1 MUHEpalibHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BenlecTB B KkieTke. l[loanepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u crpoeHre OeaKoB. AMHUHOKHCIOTHI — MOHOMEPHI OEJKOB.
He3ameHnmMblie 1 3aMEHUMbIE aMUHOKUCIIOTHI. AMUHOKHUCIOTHBIA COCTaB. Y POBHU
CTPYKTYphI OCNKOBOW MOJEKynbl (TICpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAS CTPYKTypa). XHMHUYECKHE CBOWCTBa OenkoB. buonormueckue
(GyHKITUU OCITKOB.



depMeHTHl — Oumoyiorudyeckwe Kataiauszatopbl. CTpoeHHe (QepMeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuuduuHoctsb. Kodepmentsl. ButamuHsbl.
OTnuuusa pepMEeHTOB OT HEOPTAHUUECKUX KaTaJIu3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJIOK03a, pubo3a ©  A€30KCUpubdo3a),
aucaxapuabsl (caxapo3a, JlakTo3a) U Iojucaxapuabl (KpaxMas, TJHUKOTEH,
HesToa03a). buonornueckue GyHKIUU yTiIeBOJOB.

Jlunuae:  Tpurauuepuabl, Qocdoaunuasl, crepounsl. [uapoduIbHO-
runpodoOHbie  cBoiicTBa. buonormyeckue ¢ynkuuu smnuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMMHUI0B KaK NCTOYHUKOB YHEPTHUU.

Hyxknennoseie xkucnorsl: JHK w PHK. Hykmeormaet — MoOHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pynkiuu JIHK. Ctpoenne u ¢pynkiuu PHK.
Bunasr PHK. AT®: ctpoenune u GyHKIUM.

[{uronorus — Hayka o kieTke. Kiietounas Teopust — mpuMep B3aUMOIEUCTBUS
ueil 1 PaKToB B HAYYHOM IMO3HAHUH. MeTOAbl U3YUYEHUS KIETKH.

Knerka xak 1emoctHas >kuBas cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTasi HapykHasi memOpana, moiekynsl JIHK kak reneruueckwii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunel KJIETOK: JyKapuoTHUYecKas U mpokapuotruyeckas. OcoOeHHOCTH
CTpOEHHUsI MPOKapHOTUYeCKON KieTku. Knerounas creHka Oakrepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKM. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
IpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsI CTEHKA, MIMKOKAJIHMKC, UX
¢bynkuuu. [Inazmarnueckas memOpana, e€ ceoiictBa U pyHkuuu. [{utomnasma u eé
opranoujipl. OnHoMemOpannbie opranounbl kietku: OIIC, ammapat ['ombmxw,
nu30coMbl.  [loyaBTOHOMHBIE OpPraHOWUIBl KJIETKU: MUTOXOHJPHUHU, IUIACTUIBI.
[Ipoucxoxnenne MUTOXOHIApUM u mnactud. Buasl tumactun. HememOpanHbie
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIA IEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKHA. ODyHKIIUN OpPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHslid HeHTp KieTku. CTpoeHue snpa: saepHas o00J10YKa,
KapuoIuia3ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JlemoHcTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. lllBann, M. lnelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

[narpammer:  «PacnpeneneHne XUMHYECKHX 3JEMEHTOB B HEXHUBOU
npupone», «Pacnpenenenne XUMUYECKUX SIIEMEHTOB B )KUBOU IIPUPOJIEN.

Tabmuubl u cxembl: «llepuognueckas TabiauIa XUMUYECKUX 3IIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJb», «brocunTes 0enka», «CTpoeHue MOJIEKYJIbl OeTKay,
«Ctpoenue ¢pepmenta», «HykimenHoBsie kucnotel. [JHK», «CtpoeHne MoieKybl



AT®», «CtpoeHne 3yKapuoTHUYECKON KIETKW», «CTpOeHHE >KMBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sapa KIeTKn», «YTIIeBOJbD, «JIumuasn.

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHUE Jisi NPOBEICHUS
HaOIIOJICHUM, H3MEpPEHHI, SKCIEPUMEHTOB, MUKPOIpPENapaThl PACTUTENbHBIX,
YKUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble ¥ NpaKkTHYecKUue padoThI:

Jlabopatopnas pabora Ne 1. «M3yueHue KaTaTIUTUYECKONW AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)y».

JlaGoparopnas pabora Ne 2. «M3yyeHue CTpoeHUs KIETOK pacTCHUH,
JKUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmaparax M HX
OMHICAHUEY.

Tema 4. /Knu3HenesiTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM METa00IN3M. ACCUMUIIALINS (TUIACTUYECKUM OOMEH) U
JTUCCUMUJIIATINS (SHEPreTUUECKHii OOMEH) — JBE CTOPOHBI E€IMHOTO TIpoliecca
Merabonu3ma. Ponb 3aKOHOB COXpaHEHHS BEIIECTB U DHEPTUU B TMOHUMAHUU
MeTabou3Ma.

Tumnbl oOMeHa BeliecTB: aBTOTPO(dHBIN U reTepoTpodHbIil. Poib dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPAILCHUHN YHEPTUH B KIIETKE.

®orocunTe3. CperoBas W TeMHOBasg (a3pl (¢QoTocuHTE3a. Peakuuu
dborocunTe3a. DPpheKTUBHOCTh (oTOCHHTE3a. 3HAYCHUE (DOTOCHHTE3a IS KU3HU
Ha 3emuie. BausiHue ycnoBuii cpenibl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIMICHUS €T0
MPOJAYKTUBHOCTU Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEMOCUHTE3UPYIOUIEe OaKTepuu. 3HAYEHUE XEMOCUHTE3a s
YKU3HH Ha 3eMIe.

OHepreTuuecknii oOMeH B KieTke. PaciiernieHue BelecTB, BBIJCICHHE U
aKKyMYJUPOBAaHHE DHEPrud B KIETKE. OTalbl HHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buabpl. KuciaoponHoe OKHCIIEHHE, WU KIETOYHOE
JIBIXaHUE. OkucnuTenbHOe dbochopunupoBanue. OddexTuBHOCTDH
HHEPIreTUIECKOro OOMEHa.

Peaknmm wmatpuyHoro cuHTe3a. [eHermueckas wuHpopmanms u JHK.
Peanuzanusi reHetudeckoil mH(opMmanuu B KIETKE. [ €HETHYECKHUU KOJ U €ro
cBoiicTBa. Tpanckpunuus — matpuunblii cuHte3 PHK. Tpancnsuusa — 6uocunres
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Ponb pubocom B
onocuHTe3e Oenka.

Hexkinerounsie popMmbl xu3HU — BUpYChl. ctopust oTkpsiTus Bupycos (. U.
NBanoBckuit). (OcCOOEHHOCTH CTPOSHMUSI W JKU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3nu pacteHui, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynoxaeduiuta yenoeka (BMY) — Bozoymutens CIIU/]a.



OOpatHas ~ TpaHCKpUIIIIMA, peBepTaza W uHTerpaza.  lIpodunakruxa
pacrpocTpaHeHUsl BUPYCHBIX 3a00JI€BaHUM.

JleMoHCcTpanuu:

[Toptpetsr: H. K. Konpnos, /1. Y. UBanosckuit, K. A. Tumupszes.

Tabmuiel 1 cxembl: «Tunbl nutanusy, «Metaboausm», «MHTOXOHIPHUN,
«IHepreTudeckuii oomen», «Ximopomiacty, «Potocuntes», «Crpoenue JIHK»,
«CtpoeHue u pyHKIMOHHPOBAaHUE reHa», «CuHTe3 Oenkay, «I 'eHeTHYeCKUd KOy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xuzHeHHbd nukin Bupyca CIIN/a,
OaxTepuodaray, «Pemmukarus JJTHK».

Oo6opynoBanue: monaenu-anmnkanuun «Yasoenue JIHK u Tpanckpunuus»,
«buocunTes 6enkay, «CTpoeHue KIeTKu», Mmoaeiab cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHe M MHIUBHUIYAJIbHOE PAa3BUTHE OPTaHU3MOB.

KiieTouHblil MUK, WM >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, nmpotekarmue B uHTepdaze. Perumkanus — peakuus MaTPUYHOIO
cuateza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBEI Ha0Op — KapHOTHIL
JIMTITON THBIN U TalloOuJgHBIN XPOMOCOMHBIE HaOOPHI. XpomaTusl.
[{utonornueckue OCHOBBI PA3MHOKEHHS W HWHIAUMBHAYAJIBHOTO  Pa3BUTHUSA
OpPraHu3MOB.

Henenne kinetkn — muto3. Ctaguu mutosa. [Ipoueccel, mpoucxoasuye Ha
Pa3HbIX CTAAUAX MUTO3a. BUOTOTrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi TuO€Ib KJIETKH — aroITo3.

@dopMBbI pa3sMHOKEHHSI OPraHU3MOB: Oecrioyioe U moyioBoe. Bubl 6ecmnosnoro
Pa3MHOKEHUS: JICJICHUE HAJBOE, ITOYKOBAaHHWE OJIHO- U MHOTOKJIETOYHBIX,
CIIOpooOpa3oBaHNe, BETETATUBHOE pa3MHOXKeHUE. VICKycCcTBEeHHOE KJIOHUPOBaHUE
OPraHu3MOB, €0 3HAYEHUE [T CEJNEKIUU.

[TonoBoe pazMHOXKEHHE, €T0 OTINYUSI OT OECTIOJIOTO.

Meiio3. Cragun Mmeio3a. IIporecchl, NpoucxXoadiine Ha CTaaudaxX Meno3sa.
IToBenenne xpomocom B Meno3e. KpoccunroBep. buomormdyeckuii CMbICT H
3HAYEHHUE MEN03a.

["ameTorenes — mporecc 00pa3oBaHUsI TMOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKHA M AMYHUKUA. OOpa3zoBaHHE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CIepMaro30ui, SIMIEKIeTKa) — CHepMaTOoreHe3 M OBOICHES.
OCOOCHHOCTH CTPOCHUSI SMICKIETOK W CcrepMaTo30ujoB. OIUI0O0TBOpPEHUE.
[TapTeHorenes.

WunuBunyanbHoe pa3BuTHE (OHTOT€HE3). OMOPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPUOHATBLHOTO PA3BUTHSL Y MO3BOHOYHBIX >KMBOTHBIX:
npoOjneHue, racTpyiisanus, opraHoreHnes3. IloctamOpuoHanbHOe pa3BUTHE. THIIBI
MOCTAMOPUOHANBHOTO Pa3BUTHUS: MPSAMOE, HENpsMoe (JIUYMHOYHOE). BrnusiHue



Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIE
YPOJICTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 LBETKOBOIO PACTEHMS: CTPOECHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubr u cxembl: «DOpMBbI pPa3MHOKEHHS OPTraHU3MOBY, «J[BoiiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHHUE
pactenui», «Jlenenne xkietku Oaktepuil», «CTpPOEHHUE TMOJOBBIX KIIETOKY,
«Ctpoenune xpomocoMbl», «Knerounsiii mukin», «Pemmukanus JTHK», «Mutosy,
«Menos», «IIpsamoe u HEnpsaMoe pa3BuTue», «l'aMeToreHes y MICKONMUTAOMNX U
4esnoBeka», «OCHOBHbBIE CTAJIUU OHTOT€HE3A.

O6opynoBanue: MHKPOCKOTI, MUKPOIIpEnapaTsl «CriepMaro30uabl
MJICKOTIUTAIOLIETOY, «SIHIEeKIeTKa MieKonuTarouero», «KapuoknHes B KiIeTKax
KOpEIIIKa JIyKa», MAarHuTHas MOJEb-alIuiuKauus «J/leieHne KIETKW», MOJIEIb
JIHK, moxens meTadazHoit XpOMOCOMBI.

JlaGopaTopHble ¥ NpakTHYecKUe padoThI:

Jlabopatopnass pabora No 3. «HaOmiomenne MuTO3a B KJIETKAX KOHYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMpPENapaTax».

JlaGoparopuas pabota Ne 4. «M3ydeHwe CTpPOCHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOMpPENapaTaxj».

Tema 6. HacsiencTBEHHOCTh U N3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. ctopus pa3BUTHS T€HETUKHU. POk nutogorun
U HSMOPHOJIOTUH B CTAHOBJICHUU TEHETUKHU. BKiIaa pOCCHUUCKUX U 3apyOekKHBIX
VYEHBIX B Ppa3BUTHE TEHETHUKU. MeETOolbl TEHETUKH (THOPUIO0JIOrMYECKUM,
UTOT€HETUYECKUH, MOJEKYISIpHO-TeHeTH4YeCKUuii). (OCHOBHbIE T'€HETHYECKHUE
noHsATUs. [ 'eHeTnueckas CHMBOJIMKA, UCTIOJIb3yeMasl B CXeMaX CKPEIIMBAHUIM.

3aKOHOMEPHOCTH HACJIeIOBaHUs MPU3HAKOB, YCTAaHOBIECHHbIE ['. MeHenem.
MonorubpuaHoe CckpeldBaHue. 3aKOH eAUHO-00pa3usi TUOPUIOB TEPBOIO
nokojeHusd. [IpaBuno AOMUHUpOBaHHUS. 3aKOH pACHICIJICHUS MPU3HAKOB.
I'unioresa yucrotsl ramer. [1o1HOE ¥ HENOJIHOE TOMUHUPOBAHUE.

JuruOpuiHOEe  CKpellMBaHWE. 3aKOH  HE3aBUCUMOIO  HACJIEJOBaHMS
npu3HakoB.  l{uToreHeTMueckue  OCHOBBI  JUTHOPHUIIHOTO  CKpEIIMBAHUA.
AHanu3upytolee ckpenmBanue. Mcnonp30Banne aHaIu3upyouero CKpenuBaHus
JUJIsl OTIPEIeSICHHs] TeHOTUIAa 0COOU.

CuernienHoe HacnefoBaHue mpusHakoB. Pa6ora T. Moprana 1o
CUEIJIECHHOMY HacleJOBaHUIO TeHOB. HapyllleHue cuersieHust reHOB B pe3yJibTaTe
KPOCCUHTOBEpA.

XpOMOCOMHas TEOPUS HACIIEACTBEHHOCTHU. | eHeTHUECKuEe KapThl.



['enetuka mosia. XpOMOCOMHOE OMNpPEAENICHHE M0JIa. AYTOCOMBI U TOJOBBIE
XpoMOCOMBI. ['omoramerHsle W TreTeporaMeTrHble oOpraHusmel. HacienoBaHue
MIPU3HAKOB, CLIETUIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUabl K3MEHYMBOCTHU: HEHACIIECICTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHYHMBOCTU.  XapaKTEPUCTUKA
MOIU(PUKAIIMOHHON M3MEHYMBOCTH. BapualimoHHbIN psiJl 1 BapUallMOHHAS KPUBAs.
Hopma peakuuu npuszHaka. KonuuecTBEeHHbIE M KaYE€CTBEHHBIE NPU3HAKU U KX
HOpMa peakiuu. CBOMCTBA MOAU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrtBeHHasi, WM TeHOTUIIMYECKas, W3MEHUYMBOCTh. KoMOWHAaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MPOLECC — OCHOBA KOMOWHATHMBHOMU
M3MEHUYMBOCTU. MyTarmoHHasi \3MeHYMBOCTh. Kimaccudukanus myTaruii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U mpuunHbl MyTalud. MyTareHHbie (aKTOPHI.
3aKOH TOMOJIOTMYECKHUX PAZIOB B HaclieACTBeHHON n3menunBoctu H. 1. BaBuiiosa.

Bresanepnast HacIeACTBEHHOCTh U U3MEHYHUBOCTD.

['enetuka 4yenoBeka. Kapuorum uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YyeJIoBeKa: reHeaJIOTHUYEeCKU, OJIM3HEIOBBIN, IIUTOT€HETHYECKIUM, OMOXUMUYECKUI,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpeMmeHHOE OIIPEIEIICHUE TEeHOTHUIIA:
MMOJJTHOT€EHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[TI1P-anamm3a. HacmencTtBennnle 3a00JIeBaHUS 4YeJIOBEKAa: TEHHBIC OOJIC3HHU,
0OJIe3HU C HACJEJCTBEHHOM MpPEeapacnoyiOxKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H reHepatuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUUIBI
3I0pPOBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPUIAKTUKH U JICUCHUS T€HETUYECKUX
Oose3Hel. MeauKo-TeHETHYECKOe KOHCYJbTUPOBAHHUE. 3HAYEHUE MEIUIIMHCKOU
TE€HETUKH B MIPEJOTBPAIICHUY U JICUCHUN T€HETUYECKUX 3a00JIEBaHUN YeTOBEKa.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. . BaBuios.

TaOmuel W CXEMBL: «MoHOTHOpUIHOE  CKpEIIMBAaHUE U €ro
[UTOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHHS] M €ro IUTOreHEeTUYecKas
OCHOBa», «3aKOH  YHCTOTHI  TaMmeT», «JlurubpumHoe  CKpelMBaHUE,
«uTomornyeckue OCHOBBI JTUTHOPHTHOTO CKpEIIMBaHUsY, «Meiio3»,
«B3anMonencTBUE AJUICNIBHBIX T€HOB», «l'eHeTMYeckue KapTbl pacTCHUM,
JKUBOTHBIX WU 4YeJOBeKa», «l'eHeTnka mosna», «3aKOHOMEPHOCTH HACJICIOBaHUS,
CLUCIUIECHHOTO C mnoJioMm», «KapuoTumsl dYemoBeka © KUBOTHBIX», «Buabl
W3MEHUYHUBOCTHY», «MoaudukannonHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTruka rpynn KpoBu», «MyTallnOHHAs U3BMEHUYUBOCTD.

O6GopynoBaHue: Mojenu-anmiukanuu «MoHOTUOpUIHOE CKpelIMBaHUE,
«Henonnoe nomuHupoBaHue», «JlurubpunHoe ckpenuBanue», «llepekpéct



XpOMOCOMY», MHUKPOCKOII W MHKpompenapaTr «J[po3odpwmra» (Hopma, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuid «I'opox MOoCeBHOM.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGoparopnas pabotra Ne 5. «M3yueHuwe pe3yJbTaTOB MOHOTHOPHUAHOTO U
JTUTHOPUIHOTO CKPEIIMBAHUS y IPO30( MBI HA TOTOBBIX MUKPOITpENapaTaxy.

JlaGoparopnas pabota Ne 6. «3yuenne MoaupuKarmOHHON U3MEHYHMBOCTH,
IMOCTPOCHHUE BAPUALIMOHHOTO PSJla U BAPUALIMOHHOM KPUBOW.

JlabopatopHas pabora Ne 7. «AHanu3 MyTauuid y JIpo30Quibl HA TOTOBBIX
MHKpOIIpenapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHWEe U aHaIU3 POJOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cennekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenexuusi Kak HaykKa U IMPOLECC. 3apOXKJICHUE CEJICKIUU U JOMECTUKAIUA.
VYuyenne H. W. BaBuioBa 0 ueHTpax MNPOUCXOXKACHUS W MHOrooOpasus
KYJbTYpHBIX pacTeHuiM. LIeHTphl MPOMCXOXKIEHUS JOMAIIHUX >KUBOTHBIX. CoOpT,
1opoja, ITaMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U MHAUBUIYAJIbHBINA OTOOPHI B
CENEKIIMM pPACTEHUHM M KUBOTHBIX. OIllEHKa J3KCTEpbepa. bIM3KOpOACTBEHHOE
ckpemBaHue — WHOpuAMHT. Yucras nunaus. CKpelIMBAaHUE YUCTHIX JIMHUH.
['eteposuc, win rudpuaHas cuia. HepoACTBEeHHOE CKpEIIMBAHUE — ayTOPUAMHT.
Otnanénnas tubOpuamsanus u €€ ycrexu. VICKyCCTBeHHBIM MyTareHes u
MOJIyYCHHE TOJMIUIOUJIOB. JIOCTMIKEHHSI CENEeKIMU pacTeHUHl, MXWUBOTHBIX U
MHKPOOPTaHU3MOB.

buoTtexHonoruss kak OTpaciab MPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. ITarbl
co3manus pexombunantHod JIHK wu Tpancrennsix opranuszmoB. Kierounas
uHxeHepus. Kilerounble KyJnbTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHUE PACTEHUMN.
KinonupoBanne BBICOKONMPOAYKTHUBHBIX CEIIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okojornyeckue M 3tudyeckue  npodisembl. MO  —  reHeTHYecKu
MOJAU(PUIUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpers: H. 1. BaBumios, M. B. Muuypun, ['. JI. Kapneuenko, M. O.
HBaHOB.

Tabnuipel u cxeMbl: Kapta «lIeHTpbl NpPOUCXOXKACHUS W MHOTroo0pasus
KYJIbTYPHBIX pacTeHuit», «[lopoapl qoMamHux KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtnanéHnas rudpuausamnus», «PadoTer akagemuka M. @. iBaHoBay,
«[lomumnongus», «OObekThl OHOTEXHONOTUM», «KileTouHbIE KYyIbTYpHl W
KJIOHUpOBaHue», « KoHCTpyrnpoBaHuE U MEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISKH TUIOJIOB U KOPHETUTIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTenuii, repoapuii «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlaGopaTopHble ¥ NpakTHYecKue padoThI:

Okckypeust «OCHOBHBIE METOJbI M JOCTHIKEHHS CEIEKIMM PAcTeHUH WU
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATEIbHBIM  YyYacTOK, B TEIUIMYHOE XO34MCTBO, J1AOOpPATOPHUIO
arpOyHHBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KJIACC

Tema 1. DBorOIMOHHAsSE OHOJIOTHS.

[Ipennoceulku BO3HUKHOBEHUS HBOJIOLMOHHON TEOpUU. DBOJIIOLHUOHHAS
Teopust U €€ MecTo B OMOJNOruu. BiusiHue 3BOJIIOIMOHHONW TEOpUM HA PA3BUTHE
OMOJIOTMH U APYTUX HAYK.

CuzerensctBa 3BoyOMU. [lameoHTONOrMYECKHE: ITOCIIEI0BATENBHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJIOTMYECKOW JIETOMHUCH, MEPEeXOJHbIe (HOPMBI.
buoreorpaduyeckue: cxo1cTBO U paznuune GpayH u GJop MAaTEPUKOB U OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOJACTBA W PA3NMUUig HMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTMYHbIE, aHAJIOTHYHbIE,
pYIUMEHTApHbIE OpraHbl, aTaBU3MbI. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTeH Yy Bcex
OpraHU3MOB.

OpomtonmonHass teopust Y. JlapBuna. Ilpeanocwhulki BO3HUKHOBEHUS
JapBuHU3Ma. J[BHKyIME CHJIBI 3BOJIIOUMU BUAOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAS] U3MEHYHUBOCTb,
O0opb0a 3a CyIIecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Boou (CTI) u €€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposBostonus. [lonmynsuus kak eAMHKUIA BUAA U SBOJIIOLUH.

JBrxymme cuiibl ((pakTopbl) PBOJIONHMKM BUAOB B Npupojae. MyTalmoOHHBINA
mporecc ¥ KOMOWHATHBHAS W3MEHYMBOCTH. [lOMyNsIMOHHBIE BOJHBI U Jpeiid
reHoB. M305s1us U1 MUrpamusi.

EcrectBenHbIii 0oTOOp — HampaBisoomui  (HakTop SBOIOIUUA. DOPMEI
€CTEeCTBEHHOTO 0TOOpA.

[IprucnocoONIeHHOCTh OpPraHU3MOB KaK pe3yJbTaT 3BOJOUMU. [Ipumepbl
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMOop(h03bl U HAHO-aJaNTAIHH.

Bun wu BumooOpazoBanme. Kputepun Buma. OcHOBHbIE  (OpPMBI
BU1000pa30BaHusl: Teorpaduueckoe, IKOJIOrHYECKOe.

MaxkposBomonsi.  PopMbl  3BOTIONMU:  (UIETHYECKAsA, JAUBEPreHTHAs,
KOHBEpIreHTHas, mapasuienbHas. HeoOpaTtuMocTh 3BOTIOUN.

[IpoucxoxieHre OT HECHNEeUHAIN3UPOBAHHBIX MpeakoB. IIporpeccupyromas
crenuanu3anus. AqanTuBHas paaualus.

JleMmoHCcTpanuu:



[Toptpetsl: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mromnep, A. H. CeBepuos.
Tabnuupl u cxembl: «Pa3BuTHE OpraHNYEecKOro Mupa Ha 3emiie», «3apoIbIIIH

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
cymectBoBanne», «EctecTBeHHBIN 0TOOPY», «MHOrO00Opa3nue COpPTOB PACTCHHINY,
«MHorooOpasue  TOpoA  JKUBOTHBIXY, «lTonmynsaummy, «MyTanunonHas

U3MEHYUBOCTE», «ApoMopdo3by, «Umunoamanrammm», «OOmas aereHepanusy,
«/IBmKymre cuibl 3Boionumy», «Kapra-cxema wapuipyTta myTtemectBus Y.
HapBuna», «bopnba 3a cyiiectBoBaHuey», «IIpuCrnocoOIEeHHOCT, OPraHU3MOBY,
«I'eorpagpuueckoe BUI000pa3z0BaHUE», « IKOJIOTHUECKOE BUI000PAa30BAHUE).

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C PAa3JIMYHBIMUA THUIIAMH OKPACKH,
HAOOp IUIOMOB M CeMsiH, KoyuieKiusi «[Ipumepsl 3alIUTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAINpaBIEHUS 3BOJIIOIUUY», 0O0BEMHAs MOJEIb
«CTpoeHuE TOTOBHOIO MO3Ta O3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKuus «DoOpMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», Mojenb ammmkauus «llepekpéct
XpOMOCOM», BIaxHble Tpenapatel «PaszButne Hacekomoro», «Pa3Butue
JSTYIIKWAY», MUKporpenapaTr «JIpozoduna» (Hopma, myTanuu (GOpMbl KPbUILEB U
OKpPAcCKH Tena).

JlabopaTopHble U NpaKTHYEeCKHE PadOTHI:

Jlabopatopuas padota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHUESCKOMY
KPUTEPHUIOY.

JlaGoparopnas padora Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3em.ie.

JloHayuHble TpPEACTaBICHUS O 3apOXKICHHHM KW3HU. HayuHble THIOTE3BI
BO3HUKHOBEHHUS KW3HU Ha 3emiie: a0uoreHes W TNaHCIepMus. XuMUUYecKas
ABONIONMS. AOHOTEHHBIA CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPTaHUYECKUX.
DKCIEepUMEHTAIbHOE MOATBEPKIACHNE XUMUYECKON 3BoMoUK. HavanbHble Tamnbl
ounonornyeckoi sBomonuu. ['mmoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHUE MPOTOKJIETKHU. llepBble KIETKM W HUX SBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX IPYII )KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie mo spam U nepuojam. Karapxein. Apxeickas u
nporepo3oiickas dpbl. [laneo3olickas spa u €€ nepuoAbl: KEeMOPUMCKUIA,
OPZIOBUKCKHH, CUITYPUUCKHU, TIEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3so30lickas 3pa U €€ epuoabl: TPUACOBBIN, FOPCKUN, MEJIIOBOM.

KaliHo3oiickass »pa W €€ mnepuoAbl: MNaJCOreHOBbIA, HEOICHOBBIM,
AHTPOITOTE€HOBBIM.



XapakTepucTUKa KIMMaTa M IeoJIOTMYECKUX MpoueccoB. OCHOBHBIE 3Talbl
HBOJIIOIMU PACTUTENIBHOTO M S>KHMBOTHOTO MHpa. Apomopdo3bl y pacTeHUil u
XKUBOTHBIX. [losiBIEHUE, paclBeT U BBIMUPAHUE TPYIIT )KUBBIX OPraHU3MOB.

CucremMa OpraHMYeCKOro MHUpa Kak OTpaxkeHue 3BOMOUUH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOOLHNA Yen0BeKa. AHTPONOJIOTHS KaKk HayKka. PasBurre npeacraBieHui o
IIPOUCXOKJICHUH 4YeJoBeKa. MeToasl H3ydeHMsl aHTpororesesa. CxoicTBa u
pa3Inyuus 4EJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBuwxymme  cuiabl  (dakTtopsl) — aHTpomnoreHne3a.  HacneacTBeHHas
U3MEHYMBOCTh M  €CTECTBEHHbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
W3TrOTOBJIEHHE OPYIUI TPyJa, MBILUICHHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU SBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenblid, YemoBek npsaMoxondalni, YenoBek HeaHAepTaIbCKuM, YenoBek
pa3yMHbIii. Haxonkum HCKOmaeMbIX OCTaTKOB, BpEMsl CYILECTBOBAHMS, 00JIaCTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY I

YenmoBeueckue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMEOUIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dPKBaTOpUaibHasi),  MOHTOJIOMIHAS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YeJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMS. EIMHCTBO 4YenoBEYECKUX pac.
Kpuruka pacusma.

JlemoHcTpanum:

[Toptpers: ®@. Pean, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuuper 1 cxembl: «BosnaukHoBeHne CoIHEUHON cHCTEeMbl», «Pa3Buthe
opraHudeckoro Mmupay», «PacrurenpHas kineTtka», <«OKMBOTHas — KIETKay,
«IIpokapuornueckas kieTka», «COBpeMEHHas CHCTEMa OPraHUYECKOro MHpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMS 4YEJIOBEKAa U YEIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJIOTMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 YEJIOBEKa», «/lpeBHenmme moam», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JTION», «HeaoBeuecKkue pacsh».

O6opynoBanue:  mymsiku  «lIpoucxoxaenue  demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTaiblla, KPOMaHbOHIIA), CICHKU WJIIU
M300pKEHUSI KAMEHHBIX OpYyJIud NEepBOOBITHOTO YeNoBeKa (KaMHHU-YOIIEPHI,
pyomiia, ckpebna), TreoXpoHOJoruueckas TaOnua, KOUIeKIUs «DopMbI
COXPaHHOCTH UCKOITAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHblie ¥ NpakTHYecKUue padoThl:

[IpakTuueckast pabora Ne 1. «M3ydyeHue McKomaeMbIX OCTATKOB PACTEHUN U
YKUBOTHBIX B KOJUIEKLIHAX).



OKcKkypcus «IBOJIOIUS OPraHUYECcKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WJIM KPaeBEIUECKUN My3ei).

Tema 3. Oprann3Mbl 4 OKpY:KaIasi cpeaa.

DKoJorus Kak Hayka. 3ajaud ¥ pa3aenbl SKOJOTud. MeTo bl SKOJIOTMYECKUX
UCCJIEI0BAHUNA. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOT'O YEJIOBEKA.

Cpenpl oOuTaHusi OPraHU3MOB: BOJIHAs, HA3€MHO-BO3MyIIHAs, MOYBEHHAS,
BHYTPUOPTaHU3MEHHAS.

Okonoruyeckue (¢daktopel. Kiaccudukanuss SKOJOTHUYECKUX (PAKTOPOB:
abnoTuyeckue, OMOTHMYECKHME U AaHTPOIOreHHble. JIeHCTBUE HKOJOTHYECKUX
(haKkTOpOB Ha OPraHU3MBI.

AOGuoTtndeckue (hakTOphl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAN3M.
[IpucnocoGnenusi OpraHM3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckne puTMsl.

buotnueckue (hakTOpBHI. Bunpl OMOTUYECKUX  B3aMMOJCHCTBUI:
KOHKYPEHIIUsI, XUITHNYEeCTBO, CUMON03 1 ero (opmel. [lapasutusm, koomeparus,
MyTyallu3M, KOMMEHCAJIU3M (KBApTHUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIU3M,
HeUTpaiu3M. 3HaueHHE OWOTHUYECKUX B3aMMOJEHUCTBUM HJisi CYIIECTBOBaHUS
OpPraHU3MOB B MIPUPOHBIX COOOUIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU nomyisauud. OCHOBHBIE IOKa3aTeNH
NOMYJISILUUA: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. [[nHaMuka 4ucIeHHOCTH MOMYJISIIUK U €€ PeryJisiusl.

JleMoHCcTpanuu:

[Toptpetsi: A. 'ymbGonsar, K. ®@. Pynbe, 3. I'ekkensb.

Tabmuubl u cxemsl: kapta «IIpupogneie 30HbI 3emun», «Cpeabl 0OMTaHUS
opranu3mMoBy», «®Doronepuoanzm», «llonmynsimun», «3aKOHOMEPHOCTH pOCTa
YHUCJIICHHOCTHU NOMYJISiIUU HHPY30puu-Ty Penbkny, «IlumeBplie nenm».

JlaGopaTopHble U NPaKTHYEeCKHE PadOThI:

JlabGoparopnas pabora Ne 3. «Mopdosorunyeckrie 0COOEHHOCTH PaCTEHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktuueckast padota Ne 2. «Ilocy€T IIIOTHOCTH MOMYJISAIUNA Pa3HBIX BUIOB
pPacCTEHUI.

Tema 4. CooO1iecTBa M 3K0JI0rMYECKHE CUCTEMBI.

Coo01miecTBO OpraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIlEHO3a: BHUAOBas,
MPOCTpaHCTBEHHas, Tpoduueckas (muimieBas). Bunpbl-nomunantel. CBsi3u B
OHOoLIeHO3E.

Dkosioruyeckne cuctembl (dkocucTembl). lloHsiTue 00 »dKocucTeME H
ouoreoneHoze. @DOYHKIMOHAIbHBIE KOMIIOHEHTbI 3KOCHUCTEMBI: IPOJYLEHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduueckue (muieBble) YpPOBHU OKOCUCTEMBI. [luIlieBbie LEeNMM U CETH.
OcHOBHBIE TMOKa3aTeau HKOCUCTEMBbI: Ouomacca, MNPOAYKIUSA. ODKOJIOTHMYECKHE
nupamMubl: MPOAYKLUHMH, YHCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTB, CAMOPETYJISALMS, pa3BuThe. CyKLecCHs.

[IpupoaHbIe PKOCUCTEMBI. DKOCHUCTEMBI 03Ep U peK. DKOCHCTEMA XBOMHOIO
WJIU IIUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOrE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buosnornyeckoe u X03sMCTBEHHOE 3HAYEHHE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpaszue kak (aktop ycTOMYMBOCTH 3KocucTeM. (CoxpaHeHHe
OMOJIOrMYECcKOro pa3HooOpa3us Ha 3eMIie.

VYuenue B. U. Bepuaackoro o 6mocdepe. ['paHuiibl, coctaB U CTPYKTypa
ouochepnl. Kupoe BemecTBO u ero ¢yHkiuu. OcobeHHocTH Ouochepbl Kak
rJI00aJIbHOM 3KOCHCTEMBbl. J[MHaMHuecKoe paBHOBECME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopots! BemiecTB U OMOr€OXMMHUYECKHE LIMKIIBI 3JIEMEHTOB (yIaepoaa,
a3oTa). 30HaIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B 6mochepe 3emiin. AHTPONOTeHHbIE U3MEHEHUS B Orocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocyiiecTBoBaHuE MIPUPOJIBI u YEJI0BEUYECTBA. Coxpanenue
O6ropa3zHooOpasusi Kak OCHOBa ycToHYuBOCTH Onocdepsl. OCHOBA pAIMOHATHEHOTO
yOpaBJICHUS TMPUPOJHBIMU pecypcaMd U UX HUCHOIb30BaHue. JlocTkeHus
OHMOJIOTUHU U OXpaHa NPUPOJIbI.

JlemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuubl u cxembl: «[lumeBbie nenu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenn nutanusy, «IKOJOTUYECKAS] MUPAMHUIAY,
«buocdepa n yenoBek», «IKOCUCTEMA HTUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOrO  Jeca», «buorneno3 Bomoéma», «ArponeHo3», «lIpumepnsie
AHTPOIIOIEHHbIE  BO3JCKHCTBUS HA Ipupody», «BaxHeWmme HUCTOYHUKHU
3arpsi3HEHUs] BO3JyXa M TPYHTOBBIX BOA», «IlouBa — BaxkHeMIllas COCTaBIIAIONIAs
ouocheprry, «DakTopsl Aerpaganuu mouBy», «llapaukoBeiii a3ddexT, «DakTopsl
PaIuOaKTUBHOTO 3arps3HeHust Ouocdepwr»y, «OOmEas cTpykTypa Ouochepb»,
«Pacnpoctpanenue xu3HH B Ouocdepe», «O30HOBBIM BKpaH Ouochepsd,
«KpyroBopoT yriepozaa B Ouocdepe», «Kpyropopot azota B Ipupoae».

O6opynoBanue: Mopenb-anmiaukanus «TunudHble OMOIEHO3bI», Tepbapwuii
«PactutenbHble coobIIecTBaY, KoJuleKuu «buoitieHo3y, «Bpenurenu BaxxHeHInX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJbTYp», TIepOapum UM KOJUIEKIIMM pacTeHUH U
JKUBOTHBIX, MPUHAJJICKANIME K Pa3HbIM KOJIOTMYECKUM TrpynnaM OJHOTO BHA,



Kpacnas xuura Poccuiickoit ®enepamnmu, u300paXeHUsT OXPaHIEMBIX BHUJIOB
pacTEeHH U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA3OBAHUMA

Cormacio ®I'OC COO, ycraHaBiauBaroTCs TpeOOBaHUSA K pe3ybTaTam
OCBOGHHUS  OOydYalIIUMHUCA TMPOrpaMM  CpeIHEro oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX PE3yJbTaTOB OCBOEHHUA MpeameTa «buomorus»
BBIICJIEHBI CIEAYIOIIME COCTABIISIIOLIME: OCO3HAHHE OOYyYarOIIMMUCS POCCUUCKON
IPAKJIaHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
W CaMOONpPEACIICHUIO, HaJlWyMe MOTHUBAIlMM K  OOy4YeHuI0  OHOJIOTHH,
[[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHUM JHMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH U HMCTOPUUYECKUX TPAAMUIMN Pa3BUTUA OHOJIOTHYECKOTO
3HAHMSI, TOTOBHOCTh U CIOCOOHOCTHh OOYYaIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JICSITEILHOCTH [IEHHOCTHO-CMBICJIOBBIMM  YCTaHOBKAMH, NPUCYUIMMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHUs, HAJIWYME HKOJOTMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTAaBUTh IEJIA U CTPOUTD KU3HCHHBIC TIIAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHMS mpeameTa «buosnorusy» AOCTUTarTCsA B
€UHCTBE YYEOHOM M BOCIHUTATENBHON JESITENBHOCTH B COOTBETCTBUH C
TPAOULUUOHHBIMUA POCCHUICKUMH COLUOKYJIbTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, TMPHUHSATHIMUA B OOIIECTBE MpaBUIaMU W HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUS, PAa3BUTUSA BHYTPEHHEH NO3UIMM JIMYHOCTH, MAaTPUOTU3MA,
YBAKEHUS K 3aKOHY U MPABOMOPSAJIKY, YEJIOBEKY TPyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOI'0 YBa)XCHHS, OCEPEKHOrO OTHOIIEHUS K KYyJIbTYpPHOMY HACJIEAUI0 U
TpaaulMsIM MHOTOHAIMOHalIbHOTO Hapoaa Poccuiickoit denepaiuu, npupoae u
OKpYXarUIen cpee.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS YyueOHOoro mpeamera «buomorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOITUXCSl PyKOBOJICTBOBAThCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIIUCH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YyOEXJCHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTrO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTUA B MPOIIECCE peaiu3allid OCHOBHBIX HAMpPaBJICHUN
BOCIIUTATEJIbHOW JI€SITENILHOCTH, B TOM YHCJIE B YACTH:

1) rpa;kaIaHCcKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKU 00YUaIOIIETOCSd KaK aKTUBHOIO U

OTBETCTBEHHOTO WIECHA POCCUIMCKOTO OOIIECTRA;



OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX TpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON JESATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUM YUYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBIMOJHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNATh COOCTBEHHYIO TMO3HIIMI0 10 OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHUE YYHUTHIBaTh B CBOMX JEUCTBHUIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSAMH, KyJIbTYPHBIMUA LIEHHOCTSIMU U
COIMATBHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLIECCE COBMECTHOIO BBITIOIHEHUS
y4eOHbIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATENbCKUX 3a7a4, YBaXKUTEIBHOTO
OTHOILIGHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COCPKAHUS;

TOTOBHOCTh K TYMaHUTApHOMN U BOJOHTEPCKOM AEATEIbHOCTH;

2) NaTPHOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUICKOI IPaKJIaHCKOMN MJEHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHUS K CBOEMY Hapojay, YYBCTBa OTBETCTBEHHOCTU IMEpe.
PonuHoil, ropaoctu 3a CBOW Kpal, CBOWO PoauHy, CBOM $A3BIK M KYJIBTYpY,
MPOIIIOE U HACTOSIIEE MHOTOHAIMOHATBLHOTO Hapoaa Poccuu;

IEHHOCTHOE OTHOIIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IIPUPO/IBI,
JTOCTHXEHUAM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIaJ POCCHUICKUX YUYEHBIX B CTAaHOBJICHUE H
pa3BuTHE OWOJIOTUM, TOHUMAHUS 3HAYCHHS OWOJIOTMM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO O0IIECTBa;

ujeitHas yOexJIEHHOCTh, TOTOBHOCTh K CIIyXeHUI0 u 3ammrte OTedecTsa,
OTBETCTBEHHOCTh 32 €r0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMUS:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHU;

OCO3HAHHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUYUBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJAMUTEISIM, CO3/TaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaguuusaMu Hapoi0B Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHONIIEHHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;



NOHMMAaHUE YMOLIMOHAJILHOTO BO3AEHCTBUA JKUBOU IPUPOBI U €€ EHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKEHHMIO B Pa3HbIX BHUJAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢u3uyeckoro BocHUTAHMSA, (POPMHUPOBAHUS KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1aroNoJyYus:

NOHMMaHHWE W pealu3alus 3J0pOBOro u 0e3omacHOro oopasa >KU3HU
(310poBOE€  NUTaHWE, COOJIOJEHHE TUTMEHWYECKUX IMpaBUJI H  HOPM,
cOAlaHCUPOBAHHBIM pEXUM 3aHATHUM U OTAbIXa, peryisipHas ¢uznueckas
aKTUBHOCTbH), O€pEekKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DPM3MYECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE LEHHOCTH NpaBUJ HWHIUBUIAYAIbHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOXKAIOIIUX 3OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHME MOCIEACTBUI M HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE [IEHHOCTH MacTepPCTBa, TPy 10Jt00ue;

TOTOBHOCTh K AKTHUBHOM JEATENbHOCTH TEXHOJOTUYECKONM M COLMAIbHON
HaIpaBJI€HHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITENILHO
BBITIOJIHATH TaKyIO JESITEIbHOCTD;

MHTEpEC K pa3InuHbIM cepaM npodhecCUuOHANbHOU JEATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oynymielr mnpodeccun ¥ PeaTU30BBIBATH
COOCTBEHHbIC KU3HEHHbIC TUIAHbL;

TOTOBHOCTh UM CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

HKOJIOTHYECKH I[€JIeCO00pa3HOE OTHOIICHHE K NPUPOAE KaK HCTOYHHUKY
YKU3HU Ha 3eMJle, OCHOBE €€ CYIleCTBOBAaHMUS;

MOBBIIICHUE YPOBHS 3KOJOTMYECKOM KyJIbTYphl: NPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX TMOCHEACTBUNA ISt
OKPYIKaIOIIEH CPEIbI;

OCO3HaHUE TJI00AJIBHOTO XapakTepa HKOJIOTMYECKUX MpOoOJIeM W MyTed HX
peLIeHNS;

CIIOCOOHOCTh HUCIOJI30BaTh MPUOOpETaeMble NpPU U3YYEHUH OHOJIOTHH
3HAHMSI W YMEHUS IMpU PEIICHUH Npo0JieM, CBA3aHHBIX C PalUMOHAIbHBIM
IPUPOJIOTIONB30BaHUEM  (COOMIOJIEHHE  MpaBWUi  TMOBEIEHUS B IPHUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B OKOCHUCTEMax, OXpaHy BHJIOB,
IKOCUCTEM, Onochepsl);



AKTUBHOE  HEINPUIATUE JCUCTBHUM, NPUHOCAIIMX BpEI OKPYKAIOLIEH
IPUPOIHON cpenie, YMEHUE MPOrHO3UPOBATH HEOJIATONPHUATHBIE IKOJIOTHUYECKUE
MOCJEACTBUSA MPEANPUHUMAEMBIX IEVUCTBUN U MPEIOTBPAILATD HUX;

HaJIMYue Pa3BUTOTO IKOJIOTHYECKOTO0 MBIIIEHUS, YIKOJIOTHUECKON KYJIbTYPHI,
OmbITa NEeATEIbHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJACTBOBATbCSI UMHU B IO3HABATEJIbHOM, KOMMYHUKAaTUBHOM U COLMAIIBHOMN
IIPAKTUKE, TOTOBHOCTH K Y4aCTHIO B IPAKTHUUECKOMN NEATEIBHOCTH SKOJIOIMYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHMS:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKd U OOIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JTUAJIOre
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJHUKYJIHTYPHOM MHPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJBTYpPhl Kak CpEACTBA
B3aMMOJICHCTBUS MEXKy JIFOJbMH U IIO3HAHUS MUDA,;

NOHMMaHUE creuuUuK OHOJOTMM KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PALMOHATIBHOIO HAYYHOI'O MBIIUIEHUS, CO3/aHUU LIEJIOCTHOTO
MpeAcTaBlieHuss 00 OKpYXalollleM MHUpPE KaK O €AUMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlIecTBa, B MMO3HAHMM NPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIEHHH MpodieM
COXpPaHEHMS IPUPOTHOIO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTUU AJII COBPEMEHHOW LMBHIIM3AIUU:
o0ecrieueHus: HOBOTO YpPOBHSI Pa3BUTHUA MEIULIMHBI, CO3/IaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PEeCypCHble  MPOOJEMBbI  Pa3BUTHS
YeJIOBEYECTBA, NOMCKA MyTeH BhIXO/a U3 I00aTbHBIX YKOJIOTHYECKUX MPOOJieM U
oOecrieyeHusi  nepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
UCIOJIb30BAaHUIO TMPHUPOJHBIX PECYPCOB U (DOPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OUOJOTMYECKUX 3HAHMM B LEAX
NOBBIIIEHUS OOIIE KyJIbTYpbl, €CTECTBEHHO-HAyYHOM TIpPaMOTHOCTH, Kak
COCTaBHOM YacTu (yHKIIMOHAIHHOW TPAMOTHOCTH OOydYaromuxcs, GopMupyemoi
pU U3YYEHUH OUOJIOTUY;

IIOHMMAHHUE CYLIHOCTH METOJOB ITO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMble 3HaHMs /JIs aHalu3a Hu
OOBSICHEHHUS SIBIICHUU OKPYXAIOLIEro MUPA U MPOUCXOIAIINX B HEM H3MEHEHUH,
yMEHUE JenaTh OOOCHOBAHHBIE 3aK/IIOUEHHMsSI HAa OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LEJbIO MTOJIYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS IJis
pelieHus NpooJieM B peabHbIX KU3HEHHbBIX CUTYalUsX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JAEATEIBbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO NEATENbHOCTD HHIANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHHIO U
caM000pa30BaHUIO, K AaKTHUBHOMY TIOJYyYEHHUIO HOBBIX 3HaHWK 1O OWONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPCOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3ybTaThl OCBOCHHS ydeOHOTO mpeameTa «buomorus
BKJIFOYAIOT: 3HA4YMMbIe i1 (GOPMHUPOBAHUS MHUPOBO33PEHUS O0YYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OO0IeHayYHbIe MOHSATHUS, OTPaXKaroIIne
IEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEeUU(PUKY METOJIOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SBJICHUE, MPOIECC,
CUCTEeMa, Hay4HbIH (PaKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, T€OPHS,
UCCIIEIOBaHUE,  HAOJIOJIEHUE, HU3MEpPEHHE, OKCIEPUMEHT U  JAPYrux),
yHUBEpCalIbHble YyueOHbIC JeWCTBHUS (TO3HABATENbHbIE, KOMMYHUKATHBHBIC,

PEryJIATUBHBIE), obecrieunBaroIIe dbopmupoBanue (yHKITMOHATBHON
IPaMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMU OOYy4YaloIIHUXCsA, CIIOCOOHOCTh
o0yuaronmxcs UCTIOJIb30BaTh OCBOCHHBIE MEXIUCIUTUITMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHUS W YHUBEpCAIbHBIE YydueOHBIE JCHCTBUS B
MO3HABATEILHON 1 COIMAILHON MPAKTHKE.

MeTanpeIMeTHbIE PE3yJIbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIero
o0pa30BaHus JOJIKHBI OTPaXXaTh:

OBJagenne YHHUBEPCAJIbHBIMH y4eOHBIMHU NMO3HABATEJILHBIMU
AEHCTBUSIMMU:

1) 6a30Bble JJOrHYECKHeE TeCTBHSA:

CaMOCTOSITeILHO  (OpPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TPH OCBOCHHMHM 3HAHWM HPUEMBI JIOTHYSCKOTO MBIIIICHUS
(amanu3a, cuHTE3a, CPaBHEHMS, KiIIacCU(UKAIINK, 000OIICHHUS), PACKPBIBATh CMBICI
OMOJIOTMYECKUX TOHATUN (BBIACIATh MX XapaKTepHbIC MPU3HAKU, YCTaHABIMUBATh
CBSI3H C JIPYTUMH TTOHATHSIMH);

OTIPENEeNSITh 1N JEATEIPHOCTH, 3ajaBas TapamMeTpbl W KPUTEPHUH HUX
JTIOCTHKEHHUS, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C IIOCTABIICHHBIMH IICIISIMU;

HCIIOJIb30BaTh OMOJIOTHYECKHUE MOHATHUS JUIsl 0ObSICHEHUS (PAKTOB M SBJICHUM
YKUBOU ITPUPOIBI;

CTPOUTHh JIOTMUECKHE PACCYXKJCHHS (MHIYKTUBHBIC, JICIyKTHUBHBIE, IO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PacCMAaTPHUBAEMBIX
SIBIICHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMCHSTH CXEMHO-MOJICIbHEIC cpeacTBa JUIST MIPECTaBIICHHS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJOTHMYECKHUX OOBEKTaX, a



TAaK)K€  MPOTUBOPEUMH  Pa3HOIO0  pOAA,  BBIIBICHHBIX B Pa3jIMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHUs] MPOOJIEMbl C Y4ETOM aHAlIM3a MMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTepUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM ACSITEIBHOCTH;

KOOPAMHUPOBaTbH M  BBINOJNHATH pabOTy B  YCJIOBHMSIX  PEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJEHCTBYS;

pa3BUBATh KPEATUBHOE MBIILICHUE MTPU PEIIEHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBUS:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIIE0BATEIBCKON U MMPOEKTHOM JESITEIIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOAO0B PELICHUs MPAKTUYECKUX 3a]1a4, TIPUMEHEHHIO
pa3IUYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJBl JEITEIBHOCTH I10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpeTaluy, MPeoOpa3OBaHUI0 M TNPUMEHEHUI0 B Y4eOHBIX
CUTyalUsiX, B TOM YUCJIE IPU CO3JaHUM YUEOHBIX U COLMANIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAyYHBI TUI MBILUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMU;

CTaBUTh M (OPMYJIUPOBaTh COOCTBEHHBIE 3aJaud B 00Opa30BaTEIbHOMU
JEATENBHOCTH U KU3HEHHBIX CUTYALMSIX;

BBISIBJISITh [IPUYMHHO-CJICJCTBEHHbIE CBSI3M W aKTyaJU3UpoOBaTh 3ajaauyy,
BBIJIBUTaTh TUINOTE3y €€ pelleHUs, HaXOAUTh apryMEHThl IJisl J10Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJE PpEIICHHsS 3aJaud pe3yJIbTaThl,
KPUTHYECKH OLICHUBATh WX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYLIECTBJIATh LEJIEHANPABICHHBIA MOUCK NEPEHOCAa CPEACTB U CHOCOOOB
JeCTBUS B TPOPECCUOHANBHYIO CPELLy;

yYMETh NEPEHOCUTh 3HAHUS B IMO3HABATEIbHYIO U MPAKTHUECKYIO OOJIAcCTH
KU3HEAEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBbIE WJEH, Mpejaratb OpUrMHAJIbHbIE MOIXOJbl M pELICHUS,
CTaBUTb IPOOJIEMBI U 3a/1a4H, TOITyCKAIOIIHNE aJbTEPHATUBHBIE PELICHUS.

3) pabora ¢ ungopmanmeit:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(MOpMAIUU (TEKCTEe Yy4eOHOTo
nocoOusi, HAYYHO-TIOMYJISIPHOM JUTEpaTrype, OHOJOTMYECKHX CIIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAJIM3UpPOBATh



UHGOPMALIMIO PA3INYHBIX BUJOB U (POPM IpeICTaBICHUS, KPUTHUECKH OLICHUBATH
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCTb;

(bopMyIUpPOBaTh 3alpPOChl U MPUMEHATH PA3NMYHBIE METOJIbI MPU TOUCKE U
otbope Ouonorndeckoi MHMOpMaIK, HEOOXOAUMOM IJisi BHITIOJHEHUS YYEOHBIX
3aJ1ay;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HH(POPMAMOHHO-KOMMYHHUKATUBHbIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPYy aKTHUBHOT'O MCIIOJIB30BAaHUS Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOATENLHO  BbIOMpaTh  ONTUMANbHYIO  (GOpMY  MpPEACTABICHUS
Oounonornyeckod uHpopmanuu (cxeMbl, rpauKu, IUarpaMMsbl, TaOIHIIbI, PUCYHKH
H IPyToe);

UCIIOJb30BaTh HAy4yHBIM $3BIK B KayecTBe CpeAcTBa MNpu paboTe ¢
Ovonornyeckod HHPOpMaLME: MPUMEHATH XHUMHUYECKHE, (U3UUYECKUEe W
MaTE€MaTUYeCKUe 3HaKW W CUMBOJBL, (HOpMYyJibl, aOOpeBHATypy, HOMEHKIATYDY,
UCIONB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPENICTBA
HarJIsAHOCTH;

BJIaJ€Th  HABbIKAMU  pAaclO3HAaBaHMs M 3alIUTBl  MHpOpMALUH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OgiaieHHe YHHUBEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH 1€ CTBUSIMM:

1) obmeHue:

OCYIIECTBISATh KOMMYHHUKAIIUU BO BCeX chepax *KU3HU, aKTUBHO YUaCTBOBATh
B JINAJIOTe WJIM JUCKYCCHM IO CYLIECTBY OOCYKIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIBHO BBINOJHEHHUS MpejjiaraeMoin
3aJlay, YUYUTHIBATh MHTEPECHl U COTJACOBAHHOCTH MO3MUIMI JIPYTrUX YYaCTHUKOB
JIAaJiora Uin JUCKYCCHUH);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOLICHUS, MOHUMAaTh 3HAYCHHE
COLIMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYaIIWH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJETh PA3JIMYHBIMU CIOCOOAMHU OOILIEHHS M B3aUMOJEWUCTBHS, NOHUMATh
HaMEpPEHUs JPYTUX JIOAEH, POSIBIATh YBAKUTEIbHOE OTHOLIEHHE K COOECeTHUKY
U B KOPPEKTHOU popme hopMyIupoBaTh CBOM BO3PAKCHHUS,

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOUYKY 3PEHUS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) COBMeCTHAas 1eSITeJIbHOCTh:

NOHUMATh U MCIIOJIb30BAaTh MPEUMYLIECTBA KOMAaHIHOW M MHIWBUIYaIbHOU
paboThI U pelIeHUU OUOIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
NPUMEHEHUs TPYNIOBEIX (HOPM B3aUMOJICHCTBUS MPU PEIICHUH YIeOHOM 3a1a4H;

BBIOMpAaTh TEMAaTUKYy W METOJbl COBMECTHBIX ICHCTBHHA C Y4ETOM OOIIMX
WHTEPECOB M BO3MOKHOCTEN KAKJIOT0 YJIEHA KOJIEKTUBA;



OPUHUMATh L[EJIA COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBAaTh JACUCTBUSA IO €€ JIOCTMIKEHHUIO: COCTaBIATh IUIaH JACUCTBUM,
pacnpenensaTh poiau € YYETOM MHEHHUHM YUYaCTHHUKOB, OOCYXJaTh pE3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJAa W KaXJIOrO0 YYAaCTHHKAa KOMaHIbl B
o0IIMii pe3yNIbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE IPOEKThI, OLICHUBAaTh MJIEH C IMO3WLIHH HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETHYECKOE TMOBEJACHUE B PA3TUYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOPaKEHNE, ObITh MHULIUATHBHBIM.

OByaieHHe YHMBEPCAJIBHBIMH PeryJISTHBHBIMH AeHCTBUSIMU:

1) caMoopranu3anms:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS [UIsl BBISBIICEHHUA NpoOJIeM U HUX
pEIICHMS B )KM3HEHHBIX U YU€OHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKUX 3HAHUI II€JIeBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEHCTBHSIX M IOCTYNKAaX IO OTHOLIEHHUIO K >KMBOW IPUPOJE,
CBOEMY 370POBBIO U 3I0POBbI0 OKPYIKAOIINX;

CaMOCTOATENBHO OCYILECTBIIATh MO3HABATEIbHYIO JAESITEIbHOCTD, BBISBIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJlauyu B 00pa30oBaTEIbHON
NEATENbHOCTH U KU3HEHHBIX CUTYALIMSIX;

CaMOCTOSITEJIbHO ~ COCTABJIITH IUIAH  PELICHHS NpoOJIeMBl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IIPEANOUTEHU;

JIaBaTh OIICHKY HOBBIM CUTYalIUsIM;

pacIIMpATh paMKH Y4EOHOI0 MpeaMeTa Ha OCHOBE JIMYHBIX NMPEANOYTEHUN;

JieJ1aTh OCO3HAHHBIN BBHIOOP, apryMEHTHUPOBATh €ro, OpaThb OTBETCTBEHHOCTD
32 pEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CHoCcOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO MIUPOKOW HPYyIULUU B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO NOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BJIAJE€Th HABBIKAMHM  IO3HABATENBHONM  peQJeKCHMH KaK  OCO3HAHMs
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENBHBIX IPOLECCOB, WX pE3YyJbTaTOB U
OCHOBaHUI, UCNOJIb30BaTh NPUEMBI PeIIEKCUM JJIsi OLUEHKU CUTyalluM, BblOOpa
BEPHOT'O PELICHUS;

YMETh OLEHUBATh PUCKH U CBOEBPEMEHHO INPUHUMATh PELIEHUA MO HX
CHU)KEHMUIO;



IIPUHUMATh MOTHBBI M apPryMEHTBl JPYyIMX NPU aAHAINU3E pe3yJIbTaTOB
JIEATENbHOCTH;

3) npuHsITHE CeOs U APYTUX:

MPUHUMATh ce0sl, MIOHUMasi CBOU HEJJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI M apPryMEHTBl JPYyTMX NpPU aAHAIN3E pe3yJIbTaTOB
JIEATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONINOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYTOTO YETOBEKA.

ITPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTaThl OcBOeHHs mnporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT CeUpUUIECKUE sl yueOHOro mpeamera «bromorus
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHHIO, MHTEPIIPETAIIUU U
npeoOpa3zoBaHUI0 3HAHWM, BUBI IESATEIbHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX CHUTYalMSIX, a TaKkKe B PeajbHBIX
KU3HCHHBIX CUTYyaIlusX, CBA3aHHBIX ¢ Owosorueil. B mporpamme mpeameTHbIC
pE3ybTAaThI MIPEACTABIICHBI TIO TOJIaM 00YUYEHUS.

[IpeameTHble pe3ynbTaThl OCBOCHMS ydyeOHOro npeamera «buonorus» ¢ 10
KJlacce NOJKHbI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUIM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOIO
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWU COBPEMEHHON €CTECTBEHHO-
HAay4YHOU KapTHUHBI MHUpa MU HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUNUCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTUH, (PYHKIIMOHAIBHOU
IPAaMOTHOCTH Y€JIOBEKA JJIsI PELLICHHS )KU3HEHHBIX 3a/a4;

YMEHHE pacKpbIBaTh COJIEpKAHUE OUOJOTMYECKUMX TEPMHUHOB M TOHSATHIL:
)KU3Hb, KIJIETKA, OpraHu3M, MeTa0oiau3M (OOMEH BEHIeCTB M IpEeBpalleHUE
SHEPIUM), TOMEOCTa3 (CaMOPETyJISIUs), YPOBHEBAsI OPraHU3ALMS KUBBIX CUCTEM,
CaMOBOCHIPOU3BEICHHE (PENPOIYKIIKA), HACIEACTBEHHOCTh, U3MEHYMBOCTD, POCT U
pa3BUTHE;

YMEHHME U3JIaratb OWOJIOTMYECKUE Teopuu (KIETOYHAsi, XPOMOCOMHas,
MyTaIlMOHHAs, IIEHTpaJbHAs JOrMa MOJEKYyJsipHON Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 1eHTpax MHOrooOpasus u
MIPOUCXOXKICHUS KyJIbTypHbIX pactennii H. V. BaBuiosa), onpeaensrs rpaHuiibl
WX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BIIaJIeTh METOJaMU HAy4YHOT'O MO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
OMHUCAHUE MUBBIX CUCTEM, IMPOIECCOB U SIBIICHHI, OpraHu3alusi U MPOBEJCHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEX]ly MCCIIElyeMbIMH BEJIIMYMHAMHU, OOBSCHEHUE IMOITYUYEHHBIX



pE3yIbTATOB, UCIOJIb30BAHHBIX HAYYHBIX TOHSTHH, TEOPUWA M 3aKOHOB, YMEHHE
JIeaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB,;

yMEHHE BBIJIEISTh CYIIECTBEHHBIE MPU3HAKKA BHPYCOB, KIETOK MPOKAPHUOT U
DYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
IIPOIICCCOB: OOMEHA BEIISCTB M IIPEBpAICHHS DHEPIHHM B KIETKE, (OTOCHHTE3A,
IUIACTUYECKOTO M JHEPreTUYecKoro oOMEeHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPEHUS, PA3MHOKEHHUS, WHIUBUIYAIBHOTO Ppa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

yMEHHE TPUMEHATh MOJyYCeHHBbIC 3HAHUS I OOBSICHEHUS OMOIOTHYSCKUX
IIPOLIECCOB M SIBJICHUM, IJI1 NPUHATHS NPAKTUYECKUX PEUICHUH B IOBCEIHEBHOM
KHU3HU C IeNplo obecriedeHuss Oe30MacHOCTH CBOETO 3J0POBbS U 3/10pPOBbA
OKPY>KaIOIUX JIOJIEH, COOMI0/IEHUS HOPM IPaMOTHOT'O MOBEICHUS B OKpYKaroue
IPUPOIHON cpene, TMOHMMAaHUE HEOOXOIWMOCTH WCIOJB30BaHUS JOCTHKCHUIN
COBPEMEHHOW  OuWonoruu U OHMOTEXHOJOTMH i1 pPalHOHAIBHOIO
IPUPOIOTIOIb30BaAHUS;

yMEHHE pellaTh »JJEMEHTapHble TIE€HEeTHYECKHE 3aJaud Ha MOHO- H
TUTHOpUIHOE CKpEUIMBaHUE, CIETUICHHOE HAacleIOBaHUEe, COCTaBISATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHMS JJs1 MpEICKa3aHHsl HaClIeJOBaHHUS MPU3HAKOB Y
OpPTaHU3MOB;

YMEHHUE BBINOJHATh JIA0OPAaTOPHBIE M IpakTUYeCKHe padoThl, COOII0IATh
mpaBuiIa mpu paboTe ¢ yueOHBIM U Ta00OPATOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh U HHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOW MH(pOpMAaLINU, HAYIHO-TIOMYJISIPHbIC
MaTepuaibl), STUYECKHE acCleKThl COBPEMEHHBIX HCCIEeNIOBaHUII B OMOJIOTHUH,
MeJUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIICHMUS,
000061m1as OMOJIOTHYECKYI0 MH(OPMAILIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCITI0JIb30BaTh NOHATUIHBIN anmapaT OMOJOTUH.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 11
Kaacce TOJKHBI OTPAXKAaTh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE U POJU OUOJOTHU B CUCTEME HAYYHOTO
3HAaHUSI ECTECTBCHHBIX HAyK, B (OPMHpPOBAHHH COBPEMEHHOH €CTEeCTBEHHO-
HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUUCKHX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa IS pEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKpBIBaTh COJACp)KaHWE OWOJIOTMYECKUX TEPMHHOB M TOHSTHIA:
BU/JI, MOMYJISALMS, TeHODOH/I, IBOIIONMS, JBIKYIIME CUIbI ((PAKTOPBI) IBOIIOLNH,
IPUCIIOCOOICHHOCTh OPraHU3MOB, BHJI000PAa30BaHME, SKOJIOTHUECKHE (PAKTOPHI,



HDKOCHUCTEMA, MPOJIYUEHThl, KOHCYMEHTBI, PEAYLEHThl, LENH MNUTAHUS,
HKOJIOTHYECKas upamua, OMoreoneHos, onocdepa;

yMEHUE H3araTh OWOJOTHYecKue TeopuHu (IBOJIOIMOHHAS Teopus Y.
JapBuHa, CHHTETHYECKass TEOPHUsSl HBOJIONMH), 3aKOHbl U 3aKOHOMEPHOCTH
(3apoabimieBoro cxoactea K. M. bspa, depenoBaHusi TJIaBHBIX HalpaBiIeHUN U
nyteir 3Bomoru A. H. CeeprioBa, yuenust o o6uocepe B. 1. Bepnaackoro),
ONPENENATh IPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM,;

yMEHHUE BJIAJIETh METOJIJaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOIIOCHHUE U
OMHUCAHUE YKUBBIX CUCTEM, IPOIIECCOB U SIBJIICHWM, OpraHU3alus U MpPOBEIACHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIJBWKCHHE  TUIOTE3bl,  BBIABJICHUE
3aBUCUMOCTH MEXJy HCCICIyeMbIMU BEIWYMHAMHU, OOBSCHEHUE IMOJTYYEHHBIX
pe3yJIbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX IMOHATHI, TEOPUH M 3aKOHOB, YMEHHE
JieJIaTh BBIBOJIbI HA OCHOBAHUHU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OUOJIOTHUUYECKUX
OOBEKTOB: BHUJOB, TMOMYJSAIHA, TPOIYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB,
OMOreoneHO30B U  JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJEACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUs, MPUCHIOCOOJIEHHOCTH
OpraHW3MOB, JEUCTBUS HKOJOTHMYECKUX (PAKTOPOB HA OPraHU3Mbl, IEpeHoca
BCIIECTB M TIOTOKAa JHEPTHMM B JKOCHUCTEMaX, aHTPOIOTC€HHBIX HM3MEHCHUU B
HPKOCHUCTEMaX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHMOr€OXUMHYECKHUX
IUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JUIsl OOBSICHEHUS] OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHUU, [JI NPUHATHS NPAKTUYECKUX PELICHUNW B MOBCEIHEBHOU
XKU3HM C LeJbl0 olecredeHus: Oe30IaCHOCTH CBOErO 3J0pOBbS M 30pPOBBSA
OKPY KaIOIIUX JIOJIEH, COOI0IEHNS HOPM TPaMOTHOTO TIOBEICHUS B OKPYKAIOIIEH
OPUPOIHON cpefie, MOHUMaHWE HEOOXOJMMOCTH UCIOJIb30BAaHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJISl PALIMOHATILHOTO TPUPOAOTIOIH30BaHNUS;

YMEHHUE pelaTh 3JIEMEHTapHble OMOJIOTMYECKHE 3a/1a4d, COCTABISATh CXEMBbI
MEepPEHOCa BEILIECTB U IHEPTUH B IKOCUCTEMAaxX (LIeMH MUTAHUS);

yMEHHUE BBIMOJHATH JIA0OpATOpHBIE M TpaKTUYeCKHe paboThl, COOII0AThH
npaBuiia mpu paboTe ¢ yueOHBIM U Ta00PATOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIEHWBATh U HHTEPIPETUPOBATH HHGOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IUYHBIX UCTOYHHKOB (CpPEJCTBA MacCOBOM MH(OpMaIINK, HAYUYHO-TIOMYISIPHBIC
MaTepuaibl),  paccMaTpWBaTh  TJ00adbHBIE  DKOJOTHYECKHE  TIPOOIEMBI
COBPEMEHHOCTHU, (HOPMHUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIC IHCHbMEHHBIE M YCTHBIE COOOIICHMUS,
00001m1asi OMOJIOTHYECKYI0 MH(OPMALIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJI30BATh TOHATUITHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosn4yecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Konrpoabnsie IIpakTnuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [JOK
b 2 :
HOTIOTIT Kak fayka 05 https://m.edso0.ru/7f41c292
JKuBBIE CHCTEMBI U UX OpPraHH3aIUs 1 bubmmorexa [TOK
p . https://m.edso0.ru/7f41c292
XHUMHUYECKUH COCTAB M CTPOCHUE KIETKH 8 1 bubmorexa [TOK
P https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
HKHSHEACATENLHOCTS KICTKH 6 1 https://m.edso0.ru/7f41c292
Pa3zMHOXEeHME U MHIUBUAYAIBHOE Pa3BUTHE 5 1 bubnuorexa [JOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 K3MEHYMBOCTD 3 15 bubmuoreka [IOK
OpTraHM3MOB ' https://m.edsoo.ru/7f41c292
Cenexuus opranu3sMoB. OCHOBBI 3 1 bu6muoreka LIOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
Pe3epBHOE Bpems 1 bubmorexa [TOK
p p https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 4


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 KITACC

HanmeHoBaHMe pa3jeioB U TeM
NporpamMMbl

Ne i/

DBOITIOLIMOHHAS OMOJIOTUSI

Bo3HuKHOBEHHUE M pa3BUTHE )KU3HU HA
3emie

Opranu3mbl ¥ OKpyKaromias cpeaa

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acos

Bcero

34

KoHTpoJbHbIe
padoTsbI

IIpakTHyeckue
padoThI

0.5

2.5

JJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bubmuoreka [{OK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74

bu6mmorexa [JOK
https://m.edsoo.ru/7f41cc74

bu6mmorexa [JOK
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
https://m.edsoo.ru/7f41cc74




IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Tema ypoka

buosnorus B cucreme HayK

MeTo/1bl TO3HAHUS KUBOW TIPUPOJIBI.
[TpakTuueckas padora Ne 1
«Mcnonb30BaHne pa3IMnYHBIX METOIOB MIPH
W3YYCHUU OMOJIOTHYECKIX O0OBEKTOBY

buonorudyeckue CUCTCMBI, ITPOUCCCHI U UX
HU3Yy4YCHUC

XUMHYECKUH COCTaB KJIETKU. Boga u
MUHEPATbHBIC COJTH

benku. CoctaB u cTpoeHne 6eIKoB

®epMeHThl — OHOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas padora Ne 1
«M3ydeHne KaTalTuTHYECKOM aKTUBHOCTH
bepMeHTOB (Ha pUMepe aMHIIasbl UK
KaTaJasbl)»

KoanuecTBo yacos

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoTsbI

0.5

0.5

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTejibHbIE

pecypcebl

bubnuoreka [JOK
https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a

but6mmoreka [JOK
https://m.edso0.ru/863e6122

bu6mmorexa [IOK
https://m.edso00.ru/863e6564

bu6mmorexa [IOK
https://m.edsoo.ru/863e674¢e

bu6mmorexa [IOK
https://m.edsoo.ru/863e6b72

bubmuoreka [JOK
https://m.edsoo.ru/863e6b72

VraeBoasl. JInnuael

Hyxneunosbie kuciaotsl. ATO

bu6mmorexa [IOK
https://m.edso0.ru/863e6870
bu6mmorexa [{OK
https://m.edso0.ru/863e6d5c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

HCTOpI/ISI U MCTOABI U3Y4YCHHA KIICTKH.

bu6mmorexa [IOK

o Knerounas Teopus https://m.eds00.ru/863e6e88
10 Kietka kak 1enocTHas )KuBas CUCTEMa
CtpoeHure 3yKapuOTHYECKOM KIETKH.
JlaGopatopHas pabota Ne 2 «M3yuenue bubnmnorexa [JOK
11 CTPOCHUS KJIETOK PACTEHUH, )KUBOTHBIX, 0.5 https://m.edso00.ru/863e6ff0
rpubOB U OaKTepuil MO MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpPOIIPEIapaTax U uX OIMMCAHUE)
bubnuoreka [JOK
12 ObmeH BemmecTs uim MeTadoH3M https://m.eds00.ru/863e766¢
bubmuoreka [JOK
13 dorocnres. Xemocires https://m.edsoo.ru/863e7c98
. bubmmoreka [JOK
14 JHepreTiicciuii 0bmen https://m.edso0.ru/863e7aae
JKu3HEeHHBIN UK KIETKHU. JIeIeHne KIIeTKH.
Muro3s. JlabopaTtopHas padorta Ne 3
15 «Habmonene MUTO3a B KJIETKAX KOHYHKA 0.5 bubmorexa HOK
https://m.edsoo.ru/863e7dc4
KOpEIlKa JyKa Ha TOTOBBIX
MUKpOTIpenapaTax»
16 buocunres Oenka. Peakiust MaTpuaHOTO bubnmnoreka [JOK
CHHTE3a https://m.eds00.ru/863e796e
bubmuoreka [JOK
17 Tpancisiuus — buocuires Genka https://m.eds00.ru/863e796e
bubmnoreka [JOK
18 Hexnerounsie GopMBbI )KU3HU — BUPYCHI https://m.edsoo.ru/863¢7540
bu6mmorexa [IOK
19 @OpMBI pa3sMHOKEHHS OPraHU3MOB https://m.edso00.ru/863e81b6
https://m.edso00.ru/863e831e
20 Meiio3 bubmmoreka [JOK


https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

OGpa3oBaHue U Pa3BUTHE MOJOBBIX KIIETOK.
OmnonotBopenue. Jlaboparopras padora No

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

but6mmoreka [JOK

2 4 «M3ydyeHue cTpoeHus MOJOBBIX KJIETOK Ha 05 https://m.eds00.ru/863e81b6
TOTOBBIX MUKPOTpPENapaTax»

22 WuauBuayanbHOE pa3BUTHE OPraHU3MOB bubmorexa HOK

https://m.edso00.ru/863e8436

93 I'eneTrka — Hayka 0 HaCJIEACTBEHHOCTH U bubmuorexa [JOK
A3MEHYUBOCTHU https://m.edso00.ru/863e8612

24 3aKOHOMEPHOCTH HACIEAOBAHUS IPU3HAKOB. bubnmnorexa [JOK
MoHOruOpHUIHOE CKPEIUBAHUE https://m.eds00.ru/863e8878

o5 JurubpuaHoe ckpeniuBaHue. 3aKOH bubmmoreka [JOK
HE3aBHCUMOI'0 HACJIEAOBAHUS IPU3HAKOB https://m.edso0.ru/863e89a4
CueruieHHOe HAcIe0BaHUE MPU3HAKOB.

JlaGopaTopHnas pabota Ne 5 «M3yuenue
26 pe3yniTaTI())B M(]);)HOPI/I6pI/I,£[HOPO Iilq 0.5 Bubmroreia LIOK
https://m.eds00.ru/863e8c60
JTUTHOPHUTHOTO CKPEITUBAHUS Y APO30PHUITHI
Ha TOTOBBIX MUKpOTpEnapaTax»

97 I'enetuka nona. HacinenoBanue npu3HaKkoB, bubnuorexa [JOK
CLCIUICHHBIX C I10JIOM https://m.eds00.ru/863e8c60
N3menunBocTh. HeHacnencrBeHHas
M3MEeHUYHBOCTh. JlabopaTopHas pabota Ne 6.

28 Nzyuenne moaudukamoHHOM 0.5 bubmorexa LOK

https://m.edsoo.ru/863e8efe
W3MEHYHMBOCTH, TIOCTPOCHHUE BApUAIIMOHHOTO
psia ¥ BapuallMOHHOW KPUBOWD)
HacnencTBenHas ©3MEHYMBOCTD.
29 JlaboparopHuast pabota Ne 7. « AHanmu3 0.5 bubmorexa HOK

MyTalui y 1po30(uibl Ha TOTOBBIX

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



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

MHKpOIIpenapaTax»

bubmuoreka [JOK
30 Peneriica wenosexa 1 https://m.edSO(I)_.[ ru/863e8d78
PesepBHEIii ypok. O600IIeHNE TIO TEMe
31 «HacnencTBeHHOCTh U M3MEHUYUBOCTH 1
OpPTaHU3MOB)
bu6nuoreka [JOK
32 Ceneiuns Kkak Hayka u npouece 1 https://m.edSO(I)_.[ ru/863e9214
33 MeTobl U JOCTUKEHUS CETEKIIMU PACTEHUN 1 bubmmoreka [JOK
1 KUBOTHBIX https://m.edso0.ru/863e9214
34 buoTtexHo0rMs KaKk oTpacib IpOU3BOACTBA 1 bubmmorexa TIOK
https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34


https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

Kouan4yecTBo yacos JJIeKTPOHHbBbIE
Nen/m  Tema ypoka Konrpoabnsie IIpakTuyeckue tigponble
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI

pecypcsl

DBOJIIOIUS U METOJIBI €€ U3YUCHHS bubnnorexa [IOK
https://m.edso0.ru/863ea20e

HcTopus pa3BuTHs npeacTaBIeHU 00 bubmmoreka [IOK

HBOJIIOLIMU https://m.eds00.ru/863e9570

MuKpodBOTIOIA bubmuoreka [JOK
https://m.edso0.ru/863e9cle

[Tormynsamus Kak 3JeMeHTapHas eIUHHIIA

BUJa ¥ dBoroIMH. JlaboparopHas pabora Ne 05 bubnmnorexa [JOK

1 «CpaBHeHHE BH/IOB 110 ' https://m.edso0.ru/863e99c6

MOP(OJIOTHUECKOMY KPUTEPHUIO)

JIBmxy1ue cuibl (31eMeHTapHbIe (PaKTOPbI) bubnnorexa [JOK

3BOJIIOLIAHN https://m.edsoo.ru/863e9da4

EcrectBeHHbIi 0TOOp 1 €ro Gopmbl bubnmorexa LIOK
https://m.eds00.ru/863e9ed0

Pe3ynbTaThl 3BOTIOLINMN:

MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U

BU000pazoBanue. JlabopaTopHas padora Ne 05 bu6mmoteka [{OK

2 «Onucanue npucnocoOIeHHOCTH
OpraHu3Ma 1 €€ OTHOCUTEILHOIO
XapakTepa

HamnpasneHus u myTu MakpO3BOJIIOLUN

https://m.edsoo.ru/863e9fde

bu6nuoreka [JOK
https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeobOpatumocTs 3BOMIONINN

HcTopus >xu3HU Ha 3eMiie U METO/IBI €€

10
W3YYCHUS
11 ['unoTre3sl MPOUCXOKACHUS )KU3HU HA 3emiie bubnnorexa [IOK
https://m.edso0.ru/863ea5a6
12 PazButue xu3Hu Ha 3eMJie 110 Apam U bubmmoreka [JOK
[epuo1am https://m.edso0.ru/863eat6be
OCHOBHBIE ATarbl BOITIOIUN PACTUTEIHBHOTO
13 U )KUBOTHOTO Mupa. [Ipaktuyeckas pabora 05 bubmmorexa [JOK
No 1 «M3yueHne UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pPacTeHUl U )KUBOTHBIX B KOJUIEKIIUSIX)
14 CoBpeMeHHas CUCTeMa OPraHUYEeCKOTO MUpa bubmorexa HOK
https://m.edso0.ru/863ea48e
15 DBOJIOIKS YeTIOBeKa (aHTPOIOTeHe3) E;IESH;I;T:;(;SS/I; 630aC2C
16 JBmwxymue cuibl ((pakTopel) aHTPOIIOTEHE3a ESK?SHE;T:;EE)?S}; 63eaddd
17 OCHOBHBIE CTaJUU YBOJIIOIUHU YeJI0BEKa
18 YenoBeueckne packl U MPUPOIHBIC bubnmoreka [JOK
aJanTanny 4eJIoBeKa https://m.edsoo.ru/863eaea2
PesepBHbIii ypok. O600IIeHNE TIO TEME
19 «BO3HUKHOBECHHE U Pa3BUTHUE KU3HH Ha
3emiie»
20 DKoJIoTHs KaKk HayKa
91 Cpenbl 00uTaHUs U DKOJIOTHIECKHE bubmmoreka [IOK
bakTopbl https://m.edsoo.ru/863eafec
99 AbGuotnyeckue pakropsl. JlaboparopHas 05 bubmmoreka [JOK

pabota Ne 3. «Mopdonornueckne

https://m.edsoo.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

O0COOEHHOCTH PAaCTEHHH U3 Pa3HbIX MECT
obutanusy. JlaboparopHas padora Ne 4.
«BimsiHUE cBETa HA POCT U pa3BUTHE
YEepPEHKOB KOJIeyCcay

23 buoTtndaeckue hakTops bubmmorexa [TOK
https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
24 nomyssituu. [Tpaktudeckast padorta Ne 2 05
«Toacuér MIOTHOCTH MOMYJIALUN Pa3HBIX
BUJIOB PACTCHHID»
25 Coo0mrecTBa OpraHu3MOB — OHOIIEHO3 E;f;;ﬁf;;gﬁ}; 63eha6a
bubmuoreka [JOK
26 DKOJOTUIECKHE CUCTEMBI (IKOCHCTEMBI) httos://m.e dSO(I)l.ru 1863eb46a
OcHOBHBIE TTOKA3aTeNN YKOCHUCTEMBI.
27 Dxonornueckue nupamuasl. CBoiicTBa bubnmorexa [IOK
sxocHcTe. CyKiecons https://m.edso0.ru/863eb5fa
28 [TpupoaHbIE S5KOCUCTEMBI
29 AHTpPONIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rinobdanpHas s3xocucTemMa bubmmorexa [JOK
3emun https://m.edso0.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK
ouocdepsl https://m.edsoo.ru/863ebd16
32 YenoeuecTBO B Orochepe 3emnn
33 CocymiecTBoOBaHUE TPUPOBI U bubnuorexa [JOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
34 PeseprHblit ypok. O000IIEHHE TEMBI

«Co0011ecTBa ¥ DKOJIOTHUYECKUE CHCTEMBD)



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

* buonorus, 10 knacc/ [Tonomapéra 1U.H., Kopuunosa O.A., Jlomununa T.E.;
nof penakiuei [Tonomapéroit 1M.H., O611iecTBO ¢ orpaHUYeHHON
oTBeTcTBeHHOCTHIO M3narenbckuil ienTp « BEHTAHA-T'PA®y; AkuimonepHoe
obmectBo «M3marenbctBo «IIpocBemenne»

* buonorus, 11 xnacce/ Illonomapéra M.H., Kopaunosa O.A., Jlommmmnaa T.E. n
npyrue; non pegakuueit [Tonomapéroit U.H., OOmiecTBoO ¢ orpaHn4eHHOM
oTBeTcTBeHHOCThIO N3narenbckuil nentp «BEHTAHA-I'PA®y; AkunonepHoe

obmectBo «M3naTenscTBO «IIpocBemieHne»

METOANYECKUE MATEPHUAJIbBI IS YYUTEJA

O6mias 6uonorusi. bazoseiit ypoens. 10-11 knacc. Meroauueckoe nocooue 5493
aBTopbl: [Taceynuk Bnagumup BacunbeBud, JIOKTOp nearoru4eckux Hayk,
npogeccop, BULIE-TIPE3UJCHT U aKaJIEMUK-CEKpETaph OT/IEICHNUs OMOJIOTUH U
reorpaduu MexyHapoIHOM akajieMun HayK IeJJaroruyeckoro oopa3oBaHusl,
yineH-koppecnonnenT PAEH, IlIBenos I'ne6 ['ennanbeBuy, K. me. H., IOLEHT
Ka(eapbl METOJMKH MPENOAABaHUs OMOJIOTUH, XUMUU U 3Kkosiornu MI'OY, 3am.
npejacenaTens HEHTPATbHON IPEeIMETHO-METOIMYECKOW KOMUCCHH 110 OMOJIOTHH,
COABTOpP YUE€OHO-METOJUYECKOT0 KOMIUIEKTa O OMONIOTUM «JIMHUS KUZHI»

m3narenscTBa «IIpocsenienue"



HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://bio.1september.ru

POII

SAnnexc.YueOnuk, Yun.py, SKmnacc,

MOS HIKOJIA https://myschool.edu.ru/
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