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HOACHUTEJBHASA 3AIIUCKA
Pabouasi nporpamma pa3padoTaHa HAa OCHOBAHUM:
- [Ipukaza Munoobpuayku Poccum ot 17 mas 2012 r. Ne 413 «O6 yTBepxkaeHUH
benepaibHOTO rocyapCTBEHHOTO 00pa30BaTEILHOIO CTaHAapTa CPEIHETO OOIIETOo
oOpa3oBaHUs;
- IIpukaza Munucrepcra npocsenieHust PO ot 12.08.2022 Ne 732 «O BHeceHun
U3MEeHeHU B (denepanbHbIi TOCYIapCTBEHHBIM 00pa3oBaTEeNbHBIA CTaHAAPT
CpemHero oO0Imero o0pa3oBaHUsS, YTBEPKIACHHOTO MPUKa3oM MUHHUCTEPCTBA
obOpazoBanus u Hayku P® ot 17.05.2012 Ne 413». Hawano peamuzamuu — B 10
knaccax ¢ 1 centsiopsa 2023 rona, B 11 knaccax ¢ 1 centsiopsa 2024 — npogoikeHune
peanuzaiuu ooHoBieHHBIX PI'OC COO;
- Ilpuxaza MunucrepctBa mnpocBemienus PO ot 18.05.2023 Ne 371 «O6
yTBepxkAeHUH (eaepaabHOl 00pa30BaTeIbHOM MPOTpaMMBI CPETHEro OOIIEro
oOpazoBanus» (3apeructpupoBan 12.07.2023 Ne 742228);
- [lpuxaza MunucrepctBa npocsemienuss PO or 27 nekabps 2023 r. Ne 1028 «O
BHECEHHHM WM3MEHEHUW B HEKOTOPBIX NpHKa3bl MuUHHCTEpCTBA 0Opa3OBaHUS U
Hayku P® u MunucrtepcrBa mnpocsemnieHuss P®, kacarommecs QeaepaabHbIX
rOCyJapCTBEHHBIX  0Opa30BaTENIbHBIX  CTAaHJAApPTOB  OCHOBHOTO  OOIIETO
00pa3oBaHus U CpeTHEro O0IIero 00pa3oBaHUs»;
- Ilpukaza MunucrepctBa npocsenieHuss PO ot 1 despans 2024 r. Ne 62 «O
BHECEHUN M3MEHEHHMI B HEKOTOPBIE NMpHKa3bl MHUHHUCTEPCTBA IpOCBeleHus PO,
Kacaronecs: QpeaepaabHbIX 00pa30BATENbHBIX MPOrpaMM OCHOBHOIO OOILIEro u
CpeIHEro 00I11ero 00pa3oBaHuUs;
- @enepalbHOrO NEpeYHsd YYE€OHUKOB, JOMYUIEHHBIX K HCHOJIb30BAHUIO IIPH
peanu3aluMyd HMEIIIMX TOCYAapCTBEHHYIO AaKKpeIUTaluio o0pa30oBaTeIbHBIX
IporpaMM HA4aJIbHOTO  OOILEro, OCHOBHOTO OOWIEro, CpeIHero OOUIEero
oOpa3oBaHUs OpraHU3alUsIMHU, OCYILIECTBIISIOIINMHI o0pa3oBaTenbHYIO
JESATEILHOCTh M YCTAHOBJICHUSI MPEJCIBHOTO CPOKa HCIIOIb30BaHUS YUCOHHKOB,
YTBEPKAECHHBIN NMPUKa3oM MunHucrepersa npocsenienust Poccuniickoit deaepaunn
oT 21.09.2022 Ne858;
- Canurapubix npasun CII 2.4.3648-20 «CaHUTapHO-3MIUIEMHOIOTHYECKUE
TpeOOBaHMs K OpraHU3alUsIM BOCIUTAHUS W OOYYEHUS, OT/AbIXa U 03I0POBIICHUS
JeTed W MOJIOAEKW»,  YTBEPXKACHHBIX  IOCTaHOBJIEHHWEM  [J1aBHOrO
roCyJapCTBEHHOrO caHuTapHoro Bpauda Poccuiickonn @enepanun ot 28.09.2020
Ne28 (manee — CII 2.4.3648-20),
- Canutapubix npasui 1 HopMm CanlluH 1.2.3685-21 «I'uruennyeckne HOpMaTUBBI
U TpeOoBaHUsI K 00ecrieueHnI0 0€30MacHOCTH U (MiIu) OE3BPEIHOCTH J1JIs YeJIOBEKa
(bakTOopoB cpeabl OOMTaHUS», YTBEPKIEHHBIX IOCTaHOBIEHUEM [JaBHOrO
roCy1apCTBEHHOTO caHuTapHoro Bpauda Poccuiickoii ®@enepamuu ot 28.01.2021
Ne2 (manee - CanlluH 1.2.3685- 21);
- [Ipuka3za MunucrtepctBa npocsemienus: Poccuiickoii @enepannu ot 19.03.2024
No  171"O BHeceHMM U3MEHEHHW B HEKOTOpbIE TMpUKa3bl MHUHHUCTEPCTBA
MIPOCBELICHUS Pocculickon Oenepanuu, Kacaroluecs dbenepanbHbIX



0o0pa30BaTeNbHBIX NPOrpaMM HAYaAJIBHOTO O0IIEero o00pa3oBaHUs, OCHOBHOTO
oOmiero oOpa3oBaHMs W cpeaHero obimero ob6pazoBanus” (3aperucTpupoBaH
11.04.2024 Ne 77830);

-YcraBa I'OCYAAPCTBEHHOI'O BIOIDKETHOI'O
OBIIIEOBPA30OBATEJILHOI'O YUYPEXJIEHUS JIYTAHCKOM HAPOJIHOM
PECITYBJIMKU "JIVTAHCKASA CPEJHAA HIKOJIA Ne 67 MMEHU B.X.
TEPHOBOI'O".



[Ipu pa3paboTke mporpamMmbl MO OHOJIOTUM TEOPETHUECKYIO OCHOBY IJIs
OTNpEENeHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJAEPNKAHUS Y4eOHOro MpeameTa
«buosiorus» cocTaBWIM: KOHIENTyajdbHble TnonoxkeHus @PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jei, CcoJlepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX LENIX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii dexnepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MMO3HAHUU KUBOM MPHUPOJBI U 00ECTIeUeHUN
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJOXKEHUSM,
OTpe/ieNIEHbl OCHOBHBIC (DYHKIIMK IPOTPaMMBI 110 OMOJIOTUH U €€ CTPYKTYpA.

[IporpaMmma 1o Ouosoruu AaéT MpeaCTaBICHHE O IeNAx, 00 oOmen
CTpareruu OOy4YeHHs, BOCHUTAHUS W Pa3BUTHs, OOY4YalOIIMXCA CpPEACTBAMU
yueOHOro mnpeamera «buonorus», onpeaenser o00sA3aTelIbHOE MPEAMETHOE
COJIEp’)KaHUE, €ro CTIPYKTypy, pacupeleiieHue [0 paszleraM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4eToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKU 00pa30BaTEIIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00y4daroIuXcsl.

B nporpaMmme 1o OuOJIOTMH TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB yue€OHO-TIO3HABATEIbHOU
NEeATEIbHOCTH/YUYEOHBIX JEUCTBUI, OOY4YaloIMUXCAd MO OCBOEHUIO COJACpPKAHUS
OHOJOrNYECKOro 00pa30BaHMs.

B nporpamme no 6uosorun (10—11 knaccel, 6a30BbIil YPOBEHB) peain30BaH
INPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU OHoJoruu, Ojarojapss 4emy B Hel
POCMATPUBAETCS HANpPaBICHHOCTh Ha pPa3BUTHE 3HAHMM, CBSA3aHHBIX C
(GbOpMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTalU JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, TPEACTABICHHUI O 3J0POBOM
oOpa3e >XKM3HM U OEpeKHbIM OTHOILLIEHUEM K OKpYXarolled NpUpOAHON cpene.
[ToaTomy Hapsily ¢ U3ydeHHEM OOIIEOMOJIOTUYECKUX TEOPHil, a TakKe 3HAHUU O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX TPOILIECCOB B MPOTrpaMMe MO OHMOJIOTMU YJEJIEHO BHUMAHHE HMCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TOBCEHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(UIAKTHUKYA HACIEIACTBEHHBIX 3a00JIEBaHMI YENOBEKa, MEIUKO-
T€HETHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1EJeCO00pa3HOro TMOBEICHUS B OKpYy)KaroUled MNpUPOJHOM cpele, aHaiu3a
BJIUSIHUSA XO3SMCTBEHHOM JESITENbHOCTU 4YEJIOBEKAa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CUJICHHE BHUMAHUSI K MPUKIIATHON HANPaBICHHOCTH
ydueOHoro npeamera «buosiorus» MpoauKTOBaHO HEOOXOIUMOCTHIO 0OecTIeUeHUs
YCIIOBUM ISl pEUIEHUS] OJJHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHus, KoTopas mpeanonaraetT (OpMHUPOBaHHE Y  OOyYaroIIUXCs
CHIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHPA.



buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
Mecto. OHa oOecrieunBaer (popMUpPOBaHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTHUHE MHpA, paclIMpsieT U 0000IIaeT 3HaHUA O KUBOW IpuUpoje, €€
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(GyHKIHMOHATIBLHOM TPAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKU3HH, SKOJIOTUYECKOTO MBIIUICHHS], IEHHOCTHOTO OTHOIIECHUSI K KUBOW MPUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3nHaueHrne GMOIOTUSI UMEET TAKXKE JJIsl PEeLICHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3aJa4  CpeIHero  odmero  o0pa3oBaHUsA,  COIHAIM3AINU
oOyuaromuxcs. M3yuenue 6MoI0ruu 00ecreurnBaeT yCciuoBus s (OpMHUPOBAHHUS
UHTEIJICKTYyallbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBHIKOB,
ACTETUYECKON KYJIBTYpPBHI, CIOCOOCTBYET WHTErpaluil OMOJIOTUYECKUX 3HAHUU C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O IpeIHA3HAYEHUM Y4eOHOro IMpeaMeTa
«buonorus» cocraBUJIM OCHOBY Ui ONPEICICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme II0
OMOJIOTHH.

OT10op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOIXO0Ja, B COOTBETCTBUU C
KOTOPBIM OO0yYaroluecs: JOJKHbI OCBOMTh 3HAaHUS M YMEHHUSA, 3HAYUMBIE JUJIS
dbopmupoBaHusi O00OIIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKPYKAIoLIEeH MPUPOJHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TNPAKTUUYECKOW AesiTenbHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBAHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OMOJIOrMYecKOro oOpa3oBaHMUsL.

CTpykTypupoBaHHE cOAEpX)aHUs Yy4yeOHOro Marepuaja B IMPOTrpaMMe I10
OMOJIOTMM OCYLIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAYEHUS 3HaHMH 00
OTJIMYUTENbHBIX OCOOCHHOCTSX KUBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHu3alvu U
ABOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHoro npeamera «buomorus»
BBIJICJICHBI CIIEYIOLINE COAEPKATEIbHbIE IMHNN: «bruonorus kak Hayka. MeToabl
HAay4YHOIro TNo3HaHus», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
ouonoruyeckas cuctema», «CucreMa M MHOTrooOpasve OpraHM4eCKOro MHpay,
«IBOJIOIUS KUBON MPUPOJBI», « IKOCUCTEMBI U MIPUCYILINE UM 3aKOHOMEPHOCTHY.

[enps wm3ydyenuss ydyeOHoro mnpeamera «buosiorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid >KUBBIX CHUCTEM pa3HOrO0 paHra M NPUOOPETeHHE YMEHMU
UCIIONIb30BaTh ATH 3HAHMS AJsi TPAMOTHBIX JEUCTBUH B OTHOUIEHHMH OOBEKTOB
KUBOU MPHUPOABI U PEIICHUS Pa3IMUHbIX KU3HEHHBIX MPOOJIEM.

Jloctmxenue 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBom
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIIUX 3a/1ay:



OCBOEHHE OOYYAIOUIMMHCS CHCTEMbl 3HAHHM O OWOJIOTMYECKUX TEOPHUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, MPaBUiIaX, CIyKallluX OCHOBOU
Ui (popMHpOBaAHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHMHE MHUpA, O
METOJIaX HAay4YHOI'O MO3HAHMs, CTPOEHUU, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM PAa3HOTO YPOBHS OPraHMU3AlMM, BBIIAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX
UCCIIEJOBaHMSIX B OMOJIOTHH;

(GopMupoBaHHuEe y OOY4YaIOIIMXCSl MO3HABATEIbHBIX, MHTEUIEKTyaJIbHbIX W
TBOPUYECKUX CIOCOOHOCTEW B Mpoliecce aHalW3a JAaHHBIX O MyTAX Pa3BUTHUS B
OMONOTMM HAy4YHBIX B3IJISIOB, MW M MOAXOAOB K M3YYEHHUIO JKUBBIX CHUCTEM
pa3HOro YpPOBHS OpraHU3aIiH;

CTaHOBJICHHE Yy oOOydJarommxcs oOmel KyJabTypbl, (YHKIIHOHATHHON
TPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH M OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa KUBOM MTPHUPOAbI HAa OCHOBAaHMHM 3HAHWM W OIBITA, MOJYYEHHBIX MPHU
U3y4E€HUU OMOJIOTHH;

¢opMupoBaHue y OOY4YaIOIIMXCS YMEHMH WIUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKOH JEATENIbHOCTH 4YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTHif;

BOCIIUTAHHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM JKHBOU
IPUPO]IbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K HEH, COOIIOACHUS STUUECKUX
HOPM IIpU IIPOBEJECHUHN OMOJIOTUYECKUX UCCIIEI0BAaHUM;

OCO3HAaHWE IICHHOCTH OWOJIOTUYECKUX 3HAHHWHM [JIsl TOBBIIMICHUS YPOBHS
9KOJIOTUYECKOH KYIbTYPHI, A1 (HOPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B IOBCEAHEBHOM KU3HU TS
OLIEHKH TTOCJIE/ICTBUI CBOCH EATEIHLHOCTH MO0 OTHOIIIEHUIO K OKPY>KaIoIIEeH cpefe,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero oOuiero o6pasoBanust «buonorusi», uzydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 0053aTElIbHBIM YYEOHBIM IMPEAMETOM, BXOJSIIUM B
cocTaB IpeaMeTHOU obnacTi «EcTrecTBeHHO-HAYUHBIE TIPEIMETHDY.

Jlist m3ydenusi OMoJI0ruu Ha 6a30BOM YpOBHE CpPEIHEro o0I1ero oopa3oBaHus
orBoguTcs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hegemo), B 11 kimacce — 34
yaca (1 gac B Hezento).



COAEPKAHUE OBYUEHUSA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocopueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonormu B (HOpMUPOBAHMM COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HayK.

Metobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCIIEPUMEHT, ONMCAHMUE,
U3MEpeHHe, KiIacCU(pUKAIMs, MOJCITUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbnos, [Ix. Yorcon u ®@. Kpuk.

Tabmuis! u cxeMbl: « MeTo b TO3HAHUS )KUBOW TPUPOIBD).

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPraHU3AIUSA.

’Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIi OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OpPraHU3MEHHBIA, MOMYJISIHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IEHOTUYECKUH ), OMOCEPHBIA.

JlemoHcTpanum:

Tabmuupl u cxeMbl: «OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpraHU3ALNH
YKABOW MPUPOIBI».

Oo6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMWYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKpPO3JIEMEHTBI. Bo/la 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI W MHHEPaAIbHBIX BelleCcTB B kieTke. lloamepxkanue
OCMOTHYECKOr0o OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKUCIIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYJibl (TIEpBUYHAs, BTOPUYHAS, TPETUYHAS U
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHME CBOICTBa OenkoB. buonornuyeckue
GbyHKUIHUU OENKOB.

depmeHTHl — Ouosiorudyeckue Karamuzatopbl. CTpoeHue (QepMeHTa:
aKTUBHBIA IIEHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. ButamMuHbI.
OTnanuust GepMEHTOB OT HEOPTraHUUYECKUX KaTaln3aTOPOB.

VYrneBonmpl:  MoHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KCHpu003a),
aucaxapuipl  (caxapo3a, JaKTo3a) MW ToiMcaxapulibl  (Kpaxmal, TJIMKOTEH,
1eJUTI0103a). bronornyeckue GyHKIINMM yTIIeBOIOB.



Jlununel: Tpurmuuepuasl, (ochomunuasl, crepouasl. [HAPOPHIBHO-
ruapodoOHble  cBoiicTBa. buonormyeckue ¢yHkuuu saunuaoB. CpaBHEHUE
YTJIE€BOA0B, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u dpynkuun PHK.
Bunasl PHK. AT®: ctpoenue u pyHKIIHIH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOIEUCTBUS
uzei u (akToB B HAYYHOM MO3HAHUHU. METO/IbI U3YyUCHHS KIETKH.

Knerka kak uenoctHas »xuBasg cucteMa. OOmMe TMpPU3HAKA KIIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyasl /IHK kak renernueckuil ammapar,
CUCTEMA CUHTE3a OeJKa.

Tumsl KIETOK: »JyKapuoTHUecKas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOCHHMSI MpOKapuoTHYeckoi kietku. Knetounas crenka Oaxtepuil. CTtpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOU U
IrpUOHON KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTE€HKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u pyHkiuu. [lutomnasma u eé
opraHouibl. OgHomemOpanHble opraHounbl kietku: OIIC, ammapart [onbmxwy,
mu30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TIUIACTUIBI.
[Ipoucxoxknenne MUTOXOHApHM U Tiactua. Bunel mactun. HememOpanHbie
OpraHOMJIbl KJIETKUA: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKUA. OYHKIIUU OpraHOUI0B KJIETKU. BiItoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas o00JI0UKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIETKE.

JlemoHncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. neliaen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pankinn, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOLIEY.

Tabmuubr u cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX JJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BO/Ib», «brocunTtes 0enka», « CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue ¢pepmenta», «Hykmennopsie kuciotel. JIHK», «CTtpoeHne MoseKyibl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOEHHE KMBOTHOM KIIETKH,
«CTpoeHne pacTUTENbHON KIETKH», «CTpO€HHE MNPOKAPUOTUUECKON KIIETKHY,
«CTpoeHue saapa KIETKN», « Y TIeBOAb, «JIMnuas.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJi MPOBEACHUS
HAOJIOICHUM, W3MEPEHMM, SKCIIEPUMEHTOB, MUKpONpPENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAJIbHBIX KIIETOK.

JlaGopaTopHblie M NpakTHYeCKUE PadoThI:

Jlabopatopuas pabora Ne 1. «M3yueHue KaTalIUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTaaasbl ).



Jlabopatopuass pabora Ne 2. «M3ydyeHwe CTpOCHHS KJIETOK pACTEHUH,
’KUBOTHBIX M OAaKTEpHil MOJ] MUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpernapaTax U Ux
OMHICAHUEY.

Tema 4. ’KuznenesiTeJbHOCTH KJIETKH.

OOMeH BEIIeCTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMUIISIUSA (SHEPreTUYEeCKUil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPrud B MOHUMAHUU
MeTabonu3ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIN 1 reTepoTpodHbId. Pois dhepmenToB
B 0OMEHE BEIIECTB M MPEBPAIICHUN YHEPTUHU B KIIETKE.

®otocunre3. CperoBas u TemHOBasg (a3pl (oTocuHTe3a. Peakiuun
dotocunteza. IpdexTuBHOCT PoTocMHTE3a. 3HAUCHHUE (HOTOCHHTE3A IS KUZHH
Ha 3emsie. BiausHue ycnoBuii cpeasl Ha (POTOCHHTE3 U CIIOCOOBI TTOBBIIICHUS €TO
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHUI.

XeMOCHHTe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAaUYCHUE XEMOCUHTE3a IS
YKU3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KjeTke. PaciiernieHue BeecTB, BBIJCICHHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro oOMeHa.
['mukonu3. Bpoxkenwe u ero Buabl. KHUCIOpPOIHOE OKHUCIEHUE, WU KJIETOYHOE
JIbIXaHUE. OkucnurenbHoOe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peaknuun wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHeTuueckoil MHPoOpMauuu B KJIETKE. ['€HETWYEeCKHid KOJ U €ro
cBoiicTBa. Tpanckpunuusa — Matpuusblii cuHTe3 PHK. Tpancnsuusa — Guocuntes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Ponb pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢hopmbl sxu3HU — BUpychl. Uctopust otkpeitust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX U YEJIOBEKAa, BbHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUIY) — BozOyaurens CIIM/]a.
OOpatHast ~ TpaHCKpHUIIIMA, peBepTaza W uHTerpaza.  [Ipodwunakruka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUM.

JdeMoHCTpauu:

[Toptpetsr: H. K. Konpuos, /1. 1. iBanosckuii, K. A. Tumupsses.

Tabnuipel 1 cxembl: «Tunbel nutanusy, «Metabomuzm», «MUTOXOHAPUSY,
«HepreTudyeckuii oomen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbld nukia Bupyca CIIN/]a,
oakTepuodaray, «Pemnukarnus JJHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumniusy,
«buocuntes 6enkay, «CTpoeHne KIETKN», MoJeib cTpykTyphl JTHK.

Tema S. Pa3MHOKeHHe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.



KrieTouHplii UK, WU JKU3HEHHBIM NUKI KIeTku. MHTepdaza u MuTos.
[Ipoueccnl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIH HAa0Op — KapHOTHIL
JIMTION THBIN M TalUIOMJHBIA  XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[{utonornuyeckue OCHOBBI PA3MHOKEHHSI W WHIWBUAYaJIbHOTO  Pa3BUTHUS
OpraHU3MOB.

Henenue knetku — muto3. Craaum murtosa. IIpoueccel, nmpoucxonsiue Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOIOrMYECKU CMBICT MUATO34.

[Iporpammupyemasi rTuOEIb KJIETKH — arlonTo3.

@DopMBbI pa3sMHOKEHHSI OPTaHU3MOB: Oecroyioe U 1moJioBoe. Buael Oecrionoro
Pa3MHOXKEHUS: JIEJICHUE HaJBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHKE, BET€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS CEJICKIIUH.

[TonoBoe pazMHOKEHHE, €T0 OTINYUSI OT OECTIOJIOTO.

Meiio3. Cranun meio3a. [Ipounecchl, MpOUCXOIAIINE HA CTaAusX MeWo3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cMmbici U
3Ha4YeHUE Meno3a.

["ameTorenes — mporecc 0OOpa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie >Keae3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHE M PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOICHES.
OCOOEHHOCTH CTpPOEHMS SWILEKIETOK M clepMaTo3ouaoB. OMIogoTBOpPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIbHOE Pa3BUTHE
(3MOpuorenes). Jrtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOrieHue, racTpyisiius, opraHorene3. IloctamOpuoHanbHOE pazBuTHE. THIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HenpsMoe (IMYMHOYHOE). BnusiHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, COCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YPOJICTBa.

Poct u pa3Butue pacreHuii. OHTOr€HE3 IBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHH, CTA/INM PA3BUTHSI.

JdeMoHCTpaUu:

Tabmuubr u cxembl: «DOpMBI pPa3MHOXKEHHUS OPTaHU3MOBY, «JlBOitHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «Jlenenue kieTku Oaktepuit», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMb», «Knerounsi mukim», «Permmukanus JHK», «Mutos»,
«Menos», «IIpsamoe u HenmpsAmMoe pa3BUTHEY, «] aMETOreHe3 y MIICKOMUTAIOIINX U
4enoBeka», «OCHOBHBIE CTAIMA OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOTI, MHUKpOTpenapaThl «CriepMaTo30u1bl
MJIEKOIIMTAIOLIETO», «SIMIEeKIeTKa MIeKonuTaromero», «Kapuoknaes B KIETKax
KOpelIKa JIyKa», MarHuTHas MoOJieNib-anmuinkanus «J/lejgeHue KIEeTKu», MOJelb
JTHK, Mmonenp meTtadazHoit XpOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:



Jlabopatopuas pabora Ne 3. «HabGmomeHnne MuTO3a B KJIETKaX KOHYHMKA
KOpELIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopaTopHass pabora Ne 4. «/3yueHue CTpOEHHS MOJOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPEMIAPATAX ).

Tema 6. HacsieAcTBEHHOCTH M K3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mictopus pa3Buths reHeTUKU. Poib nuronorun
U 3MOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiam poccHMCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToapl TEHETHKH (THOPHIO0IOTHYCCKUH,
UTOTCHETUYECKUHN, MOJEKYISIpHO-TeHETHYECKHil). (OCHOBHBIE T€HETHYECKHUE
noHsATHsA. [ eHeTnYecKasi CHMBOJIMKA, CMOJIb3yEMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MoHorubpuHoe CKpenBaHue. 3aKkoH eauHooOpasus THOPHUIOB TIEPBOTO
nokojeHus. [IpaBuno JOMUHUpOBaHUS. 3aKOH paCUICIJICHUS MPU3HAKOB.
['unioresa yuctoTtsl ramer. [1oHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpeluMBaHWe. 3aKOH  HE3aBUCHMOTO  HAacIleOBaHUS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI  JIUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnonp30BaHrne aHATU3UPYIONIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHUIA OCOOH.

CuemnienHoe HacneioBaHue TmpuszHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HACJIEJOBaHUIO I'eHOB. HapylieHue cueruieHus reHOB B pe3yJibTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasl TEOPUS HACJIEACTBEHHOCTU. [ €eHETHUECKNE KAPTHI.

['eHetnka mosa. XpoMOCOMHOE ONpEAETEHUE Moyia. AYyTOCOMBI U MOJIOBBIE
XpoMOCOMBI. ['omMorameTrHsie M reTeporaMeTHbie OpraHu3mbl. HaclienoBaHue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BB ”3MEHUYMBOCTHU: HEHACIIECICTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTUKA
MOU(DUKAIIMOHHONW M3MEHUYMBOCTH. BapuanimoHHbIN s 1 BapuallMOHHAS KpUBas.
Hopma peakuuun npuszHaka. KonuuecTBEHHbIE M KauYE€CTBEHHBIE MPU3HAKU U HX
HopMa peakimu. CBolicTBa MOAU(MUKAITMOHHONW N3MEHYHNBOCTH.

HacnenctBenHasi, wiM TeHOTHUIUYECKas, W3MEHUYMBOCTh. KomOuHaThBHas
U3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTalimoHHasi U3BMEeHUYMBOCTh. Kitaccudukanust MmyTaiiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NMpUYKMHBI MyTaluid. MyTareHHbie (paKTOpBHI.
3aKOH rOMOJIOTHYECKHX PSAAOB B HacleAcTBeHHOM n3menunsoctu H. M. BaBuiiosa.

Buesnepnast HaciIeACTBEHHOCTh U U3MEHUYUBOCT.

I'enetnka uyenoeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKHU
YyeJIOBEKa: reHeaIOTHUYCCKUM, ONTM3HEIOBEIN, IIUTOTCHETHYCCKUM, OMOXUMUYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKHA. CoBpemMmeHHOe ONPEECIICHUE TE€HOTHIIA:
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[11P-ananu3a. HacnencTtBenuble 3a0o0jcBaHUsS 4YEIOBEKA: TICHHBIC OOJIE3HH,
OOJIE3HN C HACJEACTBEHHOM MPEIPacHoiOKEHHOCThIO, XPOMOCOMHBIC OOJIE3HHU.
Comarnueckue H reHepathBHble MyTanuu. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI



3I0POBOTO 00pa3a KU3HH, TUATHOCTUKHU, MTPOPUITAKTUKH 1 JICUCHUS TeHETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEAUIIMHCKOM
TEHETHKHU B MPEAOTBPAIICHUY U JICUEHUU TeHETUUECKUX 3a00JIeBaHU YEIOBEKa.

JdeMoHCcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmuubt u  cxembl:  «MOHOTHOPHIHOE  CKpEIIMBAHME U €TI0
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH pACUICIUIEHHS] M €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH YHCTOTHI  TameT», «JlurubpumHoe  CKpelMBaHHE,
«lutonornyeckue - OCHOBBI  JUTMOPUIHOIO  CKpellMBaHus»,  «Meno3y,
«B3auMoznencTBue ajIeNbHBIX T'€HOB», «l'€eHeTHMYecKne KapThl pacTeHUH,
KUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HACIEIOBAHUS,
CUCIUIECHHOTO C mnoJioMm», «KapuoTumbl 4yenmoBeka © KUBOTHBIX», «Buubl
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYMBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpymnim KpoBu», « MyTarimoHHas U3AMEHUYHUBOCTHY.

O6opynoBanue: MojeNu-amIuKanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonunoe nmomuHupoBaHuey, «JurubpunHoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHUKPOCKON W MuKporpenapar «Jlpozoduia» (HopMa, MyTaruu
(GbopMBI KPBUIBEB M OKPACKH Tela), repbapuii «I"opox moceBHOM.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

JlaGoparopHas pabotra No 5. «M3yueHue pe3ylbTaTOB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Yy AP030(PHIIbl Ha TOTOBBIX MUKPOTMpEIapaTaxy.

JlaGoparopHas pabota Ne 6. «M3yyenne MoaupuKaliMOHHOW U3MEHUHUBOCTH,
ITOCTPOCHUE BAPUALIMOHHOTO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabota Ne 7. «AHanu3 myTanuil y 1po30(uiibl Ha TOTOBBIX
MHUKPOIIPENApATAX .

[Ipaktuueckass pabora Ne 2. «CocraBieHwe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa U MPOLECC. 3apOXKICHUE CEIIEKUUU U JOMECTHUKAIIUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax MOPOUCXOXKIEHUS U MHOrooOpasus
KYJbTYpHBIX pacTeHuM. LIEeHTpbl NMPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
1opoja, ITaMM.

CoBpeMeHHbIE METOJIbI CeleKIUU. MaccoBbIi 1 MHAUBUAYAJIbHBINA OTOOPHI B
CENEKIIMM pPACTEHUNW U KUBOTHBIX. OILEHKa JKCTephepa. bIM3KOpoaCTBEHHOE
cKkpemuBaHue — uWHOpuAMHT. Yucras nuaus. CKpelmIMBaHUE YHUCTBIX JIUHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHHE — ayTOPUIMHT.
Otrnanénnas rubpummzanuss u e€ ycrnexu. VCKycCTBEHHBIM MyTareHes wu
MOJIYyYCHUE TIOJNUIUIOUAOB. JIOCTHKEHUSA CEJIEKIMH PACTEHUH, >XUBOTHBIX U
MHKPOOPTAHU3MOB.

buotexHonorust Kak OTpacib MNPOU3BOACTBA. ['€HHAsh WHMXKEHEpHUs. OTaIlbl
co3ganusi pexombunantHod JIHK wu Tpancrennsix opranu3zmoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUM.



KHOHHpOBaHI/Ie BBICOKOITPOAYKTUBHBIX CEJIbCKOXO03SMCTBEHHBIX OpTraHU3MOB.

OKOJIOTHYECKHE u DTUYECKHUE poOJIeMBL. I'MO - Fe€HETUYECKU
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanumu:

[Toptpersl: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmunpel 1 cxembl: kapTa «LleHTpbl NpPOUCXOXKIAEHHS W MHOrooOpasus
KyJbTYPHBIX pacTeHuin», «Iloposibl JOMAIIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacteHui», «Otnanéanas rudpuauzanus», «Padoter akagemuka M. @. iBaHoBay,
«Ilomumnongus», «OOBEKTBI OHOTEXHOJOTHM», «KileTouHbIE KYyJIBTYpBl H
KJIOHUpOBaHKE», « KOHCTpyupOBaHUE U MEPEHOC F'€HOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repbapuil «CenbCKOX035MCTBEHHBIE PACTEHUS.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

Okckypeusi «OCHOBHBIE METOJBI M JOCTHKEHHS CEJIEKIMM PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, J1aOOPATOPUIO
arpoOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

11 KITACC

Tema 1. DBoJrOoHOHHASI OHOJIOTHS.

[Ipennochulkn BO3HMKHOBEHHSI HBOJIOINUOHHOW TEOPHH. OBOJIOIIMOHHAS
Teopust U €€ MecTo B OMOJNOrMU. BiusiHue 3BONIONMOHHONW TEOPUM HA PAa3BUTHE
OMOJIOTUH U APYTHUX HAYK.

CeugerenscTBa 3BOMOLMU. [laneoHTONIOrMYECKHE: TMOCIEA0BATEIBHOCTD
NOSIBJICHUS BHUJOB B MaJICOHTOJIOIMUYECKON JIETOMMCH, NEPEXOJHbIE (OPMBIL.
buoreorpaduyeckue: cxoacTBo U pazianune payH u (Gaop MaTepruKOB U OCTPOBOB.

OMOpHOIOrMYeCKHe: CXOJACTBA M pa3iuuus SMOPHOHOB pa3HBIX BHJIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: T'OMOJIOTUYHBIC, AHAJIOTUYHBIE,
pYJUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METa0OJMYECKUX MyTeH y Bcex
OpraHU3MOB.

OomonnoHHas teopus Y. [lapBuna. IIpeanochUlKM BO3HUKHOBEHUS
JnapBuHU3Ma. JIBHKylIME CHJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3sMHOXKEHUE MPHU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAS] W3MEHYUBOCTD,
O0opb0a 3a CyllleCTBOBAaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosouu (CTID) u €€ 0OCHOBHBIE MOJOKEHHUS.

MukposBosronus. [Tonmynsnus kak eIMHUIA BUIA U 3BOJIFOLUN.

JBrxymue cuibl ((pakTopbl) 3BOJIONKMKA BUAOB B Mpupojae. MyTaimoHHbBIN
IpolecC M KOMOMHATHBHas M3MEHYUBOCTH. [lomynsiiMOHHBIE BOJHBI U Jpeud
reHoB. M30J41ust 1 MUTpanus.



EctrectBennblii oTO0Op — HampaBistonmii  (aktop sBomonud. DPopmbl
€CTECTBEHHOT0 0TOOpA.

[Ipucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BOMIONUU. [Ipumepsl
MPUCTIOCOOICHUI Yy opraHu3MoB. ApoMopd03bl U UAHOATATITAIIIH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHblE  (OpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe.

MakposBomorusi. PopMbl  ABOMIONUU:  (uileTUYECKas, JIUBEpreHTHas,
KOHBEpIreHTHas, napasuiesnbHas. HeoOpaTtuMocTh 3BOTIOLUN.

[IpoucxoxeHrne OT HeCleUUaTM3UpPOBaHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. ATanTUBHAs padaiysl.

JlemoHcTpanum:

[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOprOBI 32
cyiecTBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pPaCTCHUID,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuuy»,  «MyrtamnronHas
U3MEHUYHUBOCTHY, «Apomopdo3b», «Unuoamantanum», «OOmas aereHepanus,
«/IBmkymue cuibl 3Bofonuny», «Kapra-cxema wapuipyrta mytemectBus Y.
Hapsunay», «bopbba 3a cymiectBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000Pa30BAHUE .

OOopyioBaHHE: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op TJIOJMOB U CEeMsH, KoJuleKuus «IIpuMepsl 3allUTHBIX MPUCTIOCOOTIEHUN Y
YKUBOTHBIX», MOJIeTb «OCHOBHBIC HAIPABICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpOo€eHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpadguueckass kapra Mupa, KoJeKius «DOopMbl COXPaHHOCTH
HCKOMAEMbIX JKMBOTHBIX U pacTeHWil», ™ojnenb ammiukauus «llepekpéct
XpOMOCOM», BJaxHble Tmpemnapatel «Pa3Butne HacekoMmoro», «Pa3Butue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, MyTtanuu (OpMbI KPBLILEB U
OKpacKH TeJa).

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

Jlabopatopnas pabora Ne 1. «CpaBHeHue BUIOB 1O MOPQPOIOTHUESCKOMY
KPUTEPUIOY.

JlaGopatopHas pabota No 2. «Omnucanue mpUCIOCOOJICHHOCTH OpraHu3Ma U eé
OTHOCUTEJIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JlonaydHble TpeACTaBICHUS O 3apOXKICHUM KW3HU. HayuHble TUIOTE3BI
BO3HUKHOBEHHUS KW3HU Ha 3emiie: a0uoreHe3 W TaHCIEepMHs. XHUMHYECKas
ABOJIONMS. AOHOTEHHBIA CHHTE3 OPraHWYECKHX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIepUMEHTAIbHOE TTOATBEPKACHUE XUMUYECKOM 3BOIIONMU. HavyanbHbie 3Tarbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIETKU. lIepBble KIETKM U HMX 3BOJIIOIU.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.



Pa3Butue xu3Hu Ha 3emuie 1o 3pam u nepuojgaM. Karapxeil. Apxelickas u
npoTepo3oiickas dpbl. Ilaneo3olickas spa u €€ mepuoibl: KEeMOPUHUCKUH,
OPAOBUKCKHUH, CHIIYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3030HCKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaliHo3oiickas »9pa ®W €€ TMepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOIIOTEHOBBIN.

XapakTepucTKa KJIMMaTa U TeoJOornYecKux mpoieccoB. OCHOBHBIE J3TaIlbl
ABOJIIOLIMM PACTUTEIBHOTO M >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHHid U
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro Mupa Kak OTpaxeHue 3BoJoUHH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH 4YejoBeKka. Meroabsl H3ydeHHs aHTpororenesa. (CxojacrtBa u
pasnyus 4eJIoBeKa U )KUBOTHBIX. CHCTEMaTUYECKOE ITOJI0KEHNE YEIIOBEKa.

HBuwxymme — cwibl  (paktopel) — aHTpomoreHesa.  HacneactBenHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOmiecTBEHHbI o00pa3  KU3HH,
W3TFOTOBJICHUE OPYAUI TpyZa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaMU W BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymHblii. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUAlIbHAs),  MOHTOJOUIHAs
(a3maTcko-aMepukaHckas).  UepTbl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMUS. ENMHCTBO 4YellOBEYECKHX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsl: @. Penn, JI. ITactep, A. . Onapun, C. Mumiep, I'. FOpu, Y. lapBuH.
Tabmuuel m cxembl: «BosnukHoBenne CoaHeuHON cHCTEMEI», «Pa3Burune
opraHuuyeckoro mupa», «PacturenpHas kietka», <OKuMBOTHas  KJIETKay,
«IIpokapuoTnueckass kieTtka», «COBpeMEHHas CHUCTEMa OPraHWYECKOro MUpPAY,
«CpaBHEHHE aHATOMHUYECKHMX 4YEpT CTPOCHHUS YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IpPEAKOB
COBPEMEHHOI'0 4EJIOBEKa», «JlpeBHenmme moan», «/peBHue monm», «llepBbie
COBPEMEHHBIE JIIOIN», «HenoBeUeCKue pacoh».

O6opynoBanue:  Mymsku — «I[Ipoucxoxaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTalblla, KPOMaHbOHIA), CIENKH WIH
M300pKEHHUSI KAaMEHHBIX OpYJIud NEepBOOBITHOTO ueIoBeKa (KaMHHU-YOIIEPHI,
pyowmna, ckpebiia), TEOXpOHOJOTHYECKas Taliuna, KOUIeKuus «Dopmbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUIN».

JlaGopaTopHblie M NpakTHYeCKUE PadoThI:

[Ipaktuueckass padora Ne 1. «M3ydyeHue HCKOMAEMBIX OCTATKOB PACTCHUN U
YKUBOTHBIX B KOJIJIEKIIUSIX).



OKcKypcHsi «DBOJIIOLMS OPraHMYECKOro MHpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranusmsl M OKpYysKaoLias cpeaa.

DKoJOorus KaK HayKa. 3ajaui U pa3feibl SKOJIOTUA. MeToabl 3KOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Okonorudeckue Qaktopel. Kiaccuduxamuss sxomorndeckux (HaKkTOpPOB:
abnoTtnyeckue, OWOTHYECKHME M AaHTPOIOTeHHbIE. JIeMCTBUE HKOIOTHYECKUX
(haKTOpPOB Ha OPTAHU3MBI.

Abuotnyeckue (aKkTOphbl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTonepuoansm.
[IpucniocoOnenust  OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKHX  (HaKTOPOB.
buosornueckne puTMBl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICUCTBUN:
KOHKYpPEHLHUs, XUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koonepamus,
MyTyallu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OHMOTUYECKUX B3aUMOJEWUCTBUN JJI CYyLIECTBOBAHUS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE ITOKA3aTENH
NOMYJISALMNA: YHCIECHHOCTh, IUIOTHOCTh, POXJIA€MOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. J[mHaMuka 4uCIEHHOCTH MOMYJISIUA U €€ Peryssusl.

JlemoHcTpanum:

[Toptpetsi: A. 'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuupbl u cxemsl: Kapta «lIpupognsie 30HbI 3emum», «Cpenbl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH pOCTA
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

Jlabopatopuas pabora No 3. «Mopdonorudeckue OCOOEHHOCTH PACTCHHM U3
Pa3HBIX MECT OOUTaHUS.

JlabopaTtopuas pabora Ne 4. «BnusHue cBeTa Ha POCT M Pa3BUTHUE UYEPEHKOB
KOJIeycay.

[Tpaktuueckas pabora Ne 2. «llomcu€T MIOTHOCTH TOMYJSIUMNA Pa3HBIX BUIOB
pacTEHUI».

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKkTypbl OHOLIEHO3a: BUAOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (muiieBas). Buasl-momuHantel. CBA3U B
OHOIIEHO3E.

Dkosornuecknue cuctembl (dkocucteMsbl). [loHsaTne 00 »skocucTemMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILIEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B IKOCUCTEME.
Tpoduyeckue (mumieBbie) YPOBHM OKOCHUCTEMbI. [IMieBble 1€MW U CETH.
OCHOBHBIE TIOKa3aTEeNIM SKOCUCTEMBI: OHOMacca, MPOAYKLHA. DKOJIOTUYECKHUE



OUPAMUJBL:  TPOAYKIMHM, YHUCICHHOCTH, OuomMaccel. (CBOHCTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCUCTEMA XBOWHOTO
WM IIUPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycTouuBocTH dKocucteM. CoxpaHeHHe
OMOJOTHYECKOTO pa3HO0Opasus Ha 3eMIie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
onocheprr. Kuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH OMoOchepb Kak
rI100aNbHOM 3KOCHCTEMBI. JlMHAMUYEecKoe paBHOBECHE W OOpaTHasi CBsA3b B
onocdepe.

KpyroBopoThl BEHIECTB U OMOr€OXMMHYECKUE LUKIIBI 3JIEMEHTOB (yriaepo/a,
a30Ta). 30HAIBHOCTh OHMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['mo0anbHbIE IKOJIOTUYECKUE POOIIEMBI.

CocyiecTBoBaHue IPUPOBI 17} 4eJIOBEYECTBA. Coxpanenue
Ounopa3zHo0Opa3us Kak OCHOBa ycToWYMBOCTU Ouocepsl. OCHOBA palliOHAIBHOTO
YIOPABJICHHUS MPUPOJHBIMU pPECypCaMHM M MX HCIHOJIb30BaHuE. JlocTmkeHus
OMOJIOTMH U OXpaHa MPUPOIBI.

JlemoHcTpanum:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuubl u cxemsl: «llumesbie nenu», «bHOLEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKOJOTHYECKAasT NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOIIOTEHHBIE  BO3JCWCTBUS Ha IpUpPOAY», «BaxHeumume HCTOUYHUKH
3arpsi3HEHMs BO3/lyXa U TPYHTOBBIX BOA», «[louBa — BakHEHIAsl COCTaBISAIOIIAS
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3GdexT», «DaKkTOphI
pPaZMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouochepsn,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azota B Ipupoae».

O6opynoBanue: Mojelb-anrukamnus « TUnudHble OMOILIEHO3bI», TepOapwii
«PacTtutenbHble coo01IeCTBaY, KoJUIeKUUU «buonenos», «Bpenurenu BaxxHeUImx
CEJIbCKOXO3SIICTBEHHBIX ~ KYJBTYp», TIepOapuM UM KOJUIEKIIMH pacTeHUH U
YKUBOTHBIX, MPUHAJJICKAIINE K PA3HBIM 3KOJOTMYECKUM TPYIIaM OJHOTO BH[A,
Kpachnas knura Poccuiickoit ®enepaunu, u300pakeHUs OXpaHSEMbIX BHUIOB
pAaCTEHUH U )KUBOTHBIX.



[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA [TPOITPAMMEBI 110
BMUOJIOTMN HA  BA3OBOM  VYPOBHE CPEIHEI'O  OBLIEI'O
OBPA30OBAHUMA

Cornmacho ®I'OC COO, ycranaBiauBaroTCs TpeOOBaHUA K pE3yJibTaTam
OCBOCHMSI  OOyYarOINIMMUCS IporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJIbTATOB OCBOEHHUA MpeameTa «bHoIorHs»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYAIOIIMMUCA POCCUICKON
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOONPENCNICHNI0, HaJu4Yhue MOTHBaUM K OOy4YeHHio  Owojoruw,
[[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUM JHMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH WU MCTOPUYECKUX TPAAMUIUN pPa3BUTUS OUOJOTHUYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIUXCsl PYKOBOJICTBOBAThCS B CBOEH
JEATEIIbBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAIUYUE HSKOJOTUYECKOrOo IMPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh 1I€JIA U CTPOUTD KUZHEHHBIC TITAHBbI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHS MHpeaMeTa «buonorus» AOCTUTArOTCA B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKUMU COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMM, NMPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIlECCaM CaMOIIO3HAHUs, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH TO3UIMM JIMYHOCTH, [ATPUOTU3MA,
YBAXKEHHUS K 3aKOHY WM MPABOMOPSAKY, YEIIOBEKY TPyJa U CTAPIIEMY IOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TpaJUILMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepanuu, npupoae u
OKPY>KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS yueOHOro mpeamera «buonorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PACIIUPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHHI
BOCIIUTATEIHLHOUN NESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMKU 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCUIMCKOI0 OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHa W MPaBOMOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA IMPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/1a4, BHITIOJHEHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3HMIIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOIO
OTHOILICHHSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOU U BOJIOHTEPCKOMU JIEATEIIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

chOpMHPOBAHHOCTh POCCHICKOM rpaXJaHCKOU UJIEHTUYHOCTH,
NMaTpuOTU3Ma, YBaXEHUS K CBOEMY HApOJdy, YYBCTBa OTBETCTBEHHOCTH IEpe.l
Ponunoi, ropaoctu 3a CBOW Kpal, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIUIOE U HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACHEAUIO U MAMSTHUKAM IPHUPOJIbI,
JTOCTUXKEHUSM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuUTHE OHWOJOTHUU, TOHUMAHUS 3HAYCHHs OWMOJOTMM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHUE JTYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTONYHBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHUN;

MOHMMAaHUE IMOITMOHATBHOTO BO3ICHCTBUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMIJICHHE
MIPOSIBIIATH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnutaHusi, GOpMHUPOBAHMS KYJIbTYPbl 310POBbSI U
IMOIMOHAJILHOTO 0JIaronoJyunsi:

MOHMMAHUE W peaju3anus 37J0pOBOTO W 0€30MacHOro o0pas3a KU3HH
(3mopoBOe  TUTaHWE, COOJIIOJICHWE TUTMEHWYECKUX TPaBWJI H  HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH U OT/AbIXa, peryaspHas ¢undeckas



aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHUMAHUE UEHHOCTH TPABWI HHJIMBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 37[0POBBIO U KU3HU JIIOICH;

OCO3HAHHWE MOCIEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (YMOTpPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Y, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY0II00uE;

TOTOBHOCTh K AaKTUBHOW JESTEILHOCTH TEXHOJOTHYECKOW M COLMAIBHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIIAHUPOBATh U CAMOCTOSTEIIHEHO
BBITIOJTHSATH TaKyIO JAEATEIbHOCTD;

WHTEPEC K pa3InyHbIM cdepaMm MmpodheCcCHOHATBHON ACITEIHPHOCTH, YMECHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOpP Oyaymiel mnpodeccun U pearTn30BHIBATH
COOCTBEHHBIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHUI0O M CaMOOOpa3OBaHMUIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) 3K0JI0TU4eCKOIr0 BOCIIMTAHMS:

HKOJIOTHYECKH I€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
JKW3HU Ha 3eMJI€, OCHOBE €€ CYyIlIECTBOBAHHS;

MOBBIIICHUE YPOBHA OKOJOTHYECKON KYyJIbTYphbl: MPUOOPETEHHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OILEHKM WX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPYKaIOIIEH CPEeIbl;

OCO3HAHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HAHUS M YyMEHUS TpPU pEHIeHUHU MpoOJieM, CBSA3AaHHBIX C pallMOHAJIBLHBIM
MPUPOOIOIb30BaHUEM  (COONIOACHUE  TPaBWJI  TOBEACHHS B MPHUPOJIE,
HaIpaBJICHHBIX HA COXPAaHEHHWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUIOB,
AKOCHUCTEM, Orochepnl);

AKTUBHOE HENPUATHE JICMCTBUM, MPUHOCAIIMX Bped  OKPYKaArOIIEH
MPUPOTHON Ccpelie, YMEHHE MPOTHO3UPOBATh HEOJIArONMPHUATHBIE JKOJIOTHYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOrO0 MBIIUIEHUS, YIKOJIOTUYECKON KYJIbTYPHI,
OIbITa NEATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBAThCS MMU B TO3HABATEJIbHOW, KOMMYHHMKATUBHOM M COIMAIbLHON
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTUUECKOMN JIESITEIHHOCTH SKOJIOTHYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOIICCTBEHHOUN MPAKTHKW, OCHOBAHHOTO Ha JIHAJIOTE
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJbMH U MIO3HAHUS MUPA;



NOHMMaHUE creuupuKkrn OUONOrMHM Kak HayKH, OCO3HaHUS €€ poiu B
(GbOpMUPOBaHUN PAIMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3JMaHUU IIEJIOCTHOTO
NPEJICTaBICHUS 00 OKPYXAlolleM MHUpPE KaK O €IUHCTBE NMPHUPOJBI, YeJOBEKa U
o0IecTBa, B TMO3HAHUHM MPHUPOJHBIX 3aKOHOMEPHOCTEH W pPEIICHHH MpoOjeM
COXpPaHEHUs IPUPOTHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JJISi COBPEMEHHOW ITMBHIIM3AIINU:
o0eCTieYeHNsT HOBOTO YPOBHS Pa3BUTUS MEIUIIMHBI, CO3JaHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  peIIaTh pPECcypcHble MPOOJIEMBI  Pa3BUTHS
YeJI0BEYeCTBa, MOMCKA MyTeH BBHIXOJAa U3 IIO0ANBHBIX HKOJIOTHUYECKUX MPOOIEM H
o0ecrieyeHuss  MepexoJa K  YCTOMUMBOMY  Pa3BUTHUIO,  PAlMOHAIHLHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYpPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHH OWOJIOTMYECKUX 3HAHUM B HEISIX
NOBBILICHUSI OO0IIEH KyJIbTypbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOW T'PaMOTHOCTH oOydaromuxcs, GopMUupyeMoil
IpU U3Y4EHUH OUOJIOTUH;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUs, UCHOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh IOJy4YaeMble 3HAHHUA JJIs aHaiau3a u
OOBSICHEHMSI SIBICHUIM OKPYXAlOIIero Mupa M MPOUCXOJAIMINX B HEM HM3MEHEHUH,
YMEHHE JejlaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HAa OCHOBE HAayudHbIX (AKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJB30BaTh OMOJNIOTUYECKUE 3HAHUS IS
pereHust mpobsieM B peabHbIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAaHWE IIEHHOCTH HAy4YHOW MAEATEeThbHOCTH, TOTOBHOCTH OCYIIECTBISITH
MPOEKTHYIO M UCCIIEA0BATEIbCKYIO IEATEIbHOCTh MHANBHUIYAILHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTH K  HEMpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJYYEHHIO HOBBIX 3HAHMM 1O OWOJIOTUH B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTMHU.

METANIPEJMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3yiabTaThl OCBOCHHs yueOHoro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAuYMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4arOUIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) OOIIeHayYHbIC MOHATHSA, OTPaXKaIOIINe
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PUKY METOJOB IO3HAHUS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPTHsl, SIBJICHHE, MPOIIECC,
CHCTeMa, HAay4YHBIH (DaKT, MPUHIIMI, THUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIICIOBaHWE,  HaONIOJIeHWEe, UW3MEpPeHHe, OKCIIEPUMEHT ©  JPYTHUX),
yHHUBEpCajdbHbIe ydeOHbIe [eHCTBUS (TIO3HABATENbHBIE, KOMMYHHKATHBHBIC,

peryJisiTUBHbBIE), oOecreynBaroIme dbopmupoBaHue (GyHKUIHOHATBHOU
IPAMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMM OOYy4YarolIuxcsi, CIOCOOHOCTb
oOyyaronumxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCHUIIIMHAPHBIE,

MHUPOBO33pEHUYECKNE 3HAHWS W YHUBEpPCAJIbHbICE yYeOHbIE JIEUCTBUS B
MO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.



MeTtanpeameTHble pe3ynbTaThl OCBOCHHSI MPOTPAMMBI CPEJHETO OOIIEro
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBaanenne YHUBEPCATbHBIMHA Y4eOHbIMU NMO3HABATEIbHBIMU
NEeUCTBUSMMU:

1) 6a3oBbIe JJOTHYeCKHE CHCTBHUS:

CaMOCTOATENbHO  (QOpMyJIHpOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh IMPU OCBOCHWHM 3HAHUM NPHUEMBI JIOTUYECKOTO MBIIUICHHS
(amaynm3a, CHHTE3a, CpaBHEHMSI, KiIaccuduKaImu, 0000IIeHHs ), pACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHSATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMHU MOHSITHUSMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH UX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C OCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OOBsICHEHUST (DAKTOB U SIBJICHUIM
YKWBOW MPUPOBI,

CTPOUTH JIOTMUECKHE pPaCCYXICHUs (MHIYKTUBHBIC, JEAyKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKIIOUCHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHBIE cpeactBa IS pEACTaBICHUS
CYIIIECTBEHHBIX CBSI3eH M OTHOLIECHUN B M3Y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a
TAaK)K€  MPOTUBOPEUMU  Pa3HOrO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMAITMOHHBIX UCTOYHHUKAX;

pa3pabarpiBaTh IUIAaH PEHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHabHBIX U HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJNHATH PpabOTy B  YCJIOBHUSIX  PEAIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBIILICHUE TTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEN0BaTEIbCKUE TeliCTBUS:

BJIAJICTh HABBIKAMH y4E€OHO-MCCIIEIOBATEIBCKON U MMPOCKTHOM JESTEIBHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIMOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PELIECHUS MPAKTUYECKUX 3a7a4, IPUMEHECHUIO
Pa3IUYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH MO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpeTalHH, MNpPeoOpa3oBaHUI0 U MNPUMEHEHHI0 B YYEOHBIX
CUTYalMsIX, B TOM YHCJIE TIPU CO3/IaHUU YYE€OHBIX U COI[MATBHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBILIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh W (OPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOM
JEATEeIIbHOCTH U )KU3HEHHBIX CUTYyalUsX;



BBISIBIIATH NPUYUHHO-CIICACTBEHHBIC CBSI3M M aKTyaIM3UpOBaTh 3aady,
BBIJIBUTATh TUIOTE3y €€ pellIeHUs, HaXOAUTh APTYMEHTHI JIJIsl J10Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TIOJNIyYEHHBbIE B XOJE PpEIICHUs 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBISTh IEJICHAINIPABICHHBIN MOUCK TMEpPEeHOca CPEICTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHANBHYIO CPELY;

YMETh TMEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYIO U MPAKTUUYECKYIO OOJIacCTH
KU3HEICSATCIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC WJEH, TMPEJIaratb OPUTHHAIBHBIC TIOIXOJbI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIC PEIIICHUSI.

3) pabdora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(MOpMAIUU (TEKCTEe Y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHON JUTEparype, OHOJOTUYECKUX CIIOBapsSX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIM3UpOBATH
UHOOPMAITUIO PA3TMYHBIX BUJOB U (HOPM MPEACTABICHUSI, KDUTUUECKU OLICHUBATh
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUUBOCT;

dbopMynupoBaTh 3aMpOChl U MPUMEHATh Pa3INYHBIE METOABI MPU TIOUCKE U
otbope Ouosorndeckoi MHMOpMaIKU, HEOOXOAUMOM JIJIsi BBIIOJHEHUSI YUEOHBIX
3a7ad;

pUOOpETaTh OIBIT KCIOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3TMYHbIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMY  TPEACTABICHHUS
ouonornyeckor uHbopmaru (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KadecTBE CpeAcTBa mpu pabore ¢
Ononornyecko MHPOpPMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJBI, (HOpPMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BJIQJeTh  HAaBBIKAMH  PAClO3HABaHMS W 3alIUTHl  WH(OpPMAIUH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH JeHCTBUSIMMU:

1) o6menmue:

OCYIIIECTBISATH KOMMYHUKAIIMU BO BCeX chepax KU3HU, aAKTUBHO yU4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYHIECTBY OOCY>KIaeMol TeMmbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBHITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIMNA JAPYTHX yYaCTHUKOB
JIMajora WA JUCKYCCUN);



pacro3HaBaTh HEBepOalbHbIE CpEJCTBA OOIICHMS, TMOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CUTYyaluH,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3JIMYHBIMU CIIOCOOAMH OOIIEHUS M B3aHMMOJICHCTBUS, TTOHUMATh
HaMEpEHUs IPYTUX JIOJeH, MPOSBIATh YBAKUTEILHOE OTHOILIIEHUE K COOECETHUKY
U B KOPPEKTHOU PopMe hopMyTupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl IesiTeJIbHOCTh:

MOHMMATh U KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYATbHOU
pabOThI IPH peIIEHUU OHUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBHS MPHU PEIICHUN YIeOHOH 3a1a9M;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUU € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJJIEKTUBA;

OpUHUMATh IEJIM  COBMECTHOM  JIEATEIBHOCTH, OPraHU30BbIBATH |
KOOPAMHUPOBATh JIEUCTBUSA MO €€ NOCTHKEHHUIO: COCTABJATh IUIAH JICWCTBUU,
pacmpenenarh pojau ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAauyeCTBO CBOEr0 BKJIaJla M KaXKJIOr0 y4YaCTHHKAa KOMaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejJiaraTb HOBBIE TIPOCKTHI, OLEHWBAaTh HUJEU C TO3UIUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUIECKON 3HAUMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJICHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

OBJiaieHNe YHUBEPCAIbHBIMH PEryJSITUBHBIMU A€HCTBUSIMH:

1) camoopranm3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBICHUS TNPOOJIeM U UX
pEIIeHHs B )KU3HEHHBIX U yUeOHBIX CUTYyAITUsX;

BBHIOMpATh HAa OCHOBE OHMOJIOTMYECKHX 3HAHWUW IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX AECHCTBHSX M MOCTYIKAaX MO OTHOUIEHUIO K YKUBOW MPUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYIIECTBIIATH MMO3HABATEIbHYIO JEATEIIbHOCTh, BBISBISATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NEATETLHOCTH U KU3HCHHBIX CUTYAIIHSX;

CaMOCTOATENIbHO COCTABJISITH IUJIaH pPEIICHHs Tpo0iemMbl € Yy4ETOM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHUIA;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsATh paMK{ y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUH;

JieJaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
32 pEelLICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;



c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAHULIUU B
pa3HbIX 001acTAX 3HAHWM, NOCTOSHHO IIOBBINIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBIN YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCT,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJIa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pedieKCMM KaK  OCO3HAHHUSA
COBEPIIAEMbIX JIEUCTBUA M MBICIUTENIbHBIX MPOLECCOB, HMX pPE3yIbTaTOB H
OCHOBaHUi, UCMOJIB30BaTh MPUEMBI peduieKCUM IJsl OICHKH CUTyalluu, BBIOOpA
BEPHOT'O PEILIECHUS;

YMETh OLEHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI W apryMEHThl APYrHMX IPU AaHAIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE CeDdsT U APYTHX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl JPYIMX IIPpU AaHAJINU3E pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
NPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarhl OcBOeHHs mHporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieupuyeckue s yueOHoro npenmera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CHOCOOBI IEUCTBHI 1O OCBOCHHIO, HHTEPIIPETAUU U
npeoOpa30BaHUI0 3HAHWUM, BUbI JAESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUN B PAa3jIMYHBIX YYEOHBIX CHUTyallUsX, & TAKXKE B peaJbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHbIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pe3yabTaThl MPEICTaBICHbI 10 TOJaM 00yUYeHHs.

[TpenmeTHbIe pe3yibTaThl OCBOEHUS yueOHoro npeamera «buosnorus» ¢ 10
Kjlacce NOJKHBI OTPAKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAay4YHOM KapTHHBI MHpPa M HAyYHOTO MHMPOBO33PEHHs, O BKJIAJE POCCHMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa ISl pELICHUS )KU3HEHHBIX 3a/1a4;

YMEHUE pACKpbIBATh COJEpkKaHUE OUOJOTMYECKUX TEPMUHOB U TOHSITHIL:
JKW3Hb, KJIETKA, OpraHu3M, Metaboiau3M (oOMeH BeEIIeCTB M IpeBpalleHue
HHEPrUm), TOMEOCTa3 (CaMOperyssius), ypOBHEBasi OpraHu3als KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIIHS), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAasl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3axonsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus H



IIPOUCXO0XKJIEHUS KyIbTYpHbIX pactennii H. M. BaBuiiosa), onpenenars rpaHULbl
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTAa,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE MOJTYYECHHBIX
pe3ynbTaTOB, MCIIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUM W 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU IMOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIECIATH CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK IMPOKAPHOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIECCOB: OOMEHa BEIECTB W MPEBpAIICHHS dHEPTUU B KIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHUS, WHIUBUAYAJIIBHOIO pa3BUTUS  OpraHus3Mma
(oHTOTEHER);

YMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS MPAKTUYECKUX PELIECHUI B MOBCEIHEBHOMN
KU3HU C 1LeNplo obOecriedeHus 0e30IacHOCTU CBOETO 3J0POBbsl U 3JI0POBbS
OKPY>KaIOILKX JII0/IeH, COOII0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKPYKaroLIei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJayd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTMOPHIHOTO CKpPEIIMBAaHUs ISl Npe/ICKa3aHus HaclleOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIHOAATH
npaBuia npu pabote ¢ ydeOHbIM U Ta00paTOPHBIM 000PYAOBaAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMalLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX MCCIEAOBaHUNH B OHOJIOrHH,
MeAUILIMHE, OMOTEXHOJIOTHUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000061m1ast 6uoIornYecKyr0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIE pe3yabTaThl OCBOCHUS yueOHOro nipeamera «buonorus» ¢ 11 knacce
JOJIKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIKM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAyYHOM KapTHHBI MUpPAa M HAYYHOIO MHPOBO33PEHHMS, O BKJIAJE POCCUHUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKa JUIsl PEIICHHUS KU3HEHHBIX 33/1a4;



YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJIOTMYECKUX TEPMHHOB M TOHSTHIA
BU/I, TIONYJISALNS, TeHO(OH, SBOJIOLMS, ABMKYIIUE CUIBI ((PAaKTOPHI) IBOJIOIUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BUJ000pa30BaHUE, SKOJOTHYECKUE (PaKTOPHI,
HPKOCUCTEMA, TMPOAYUEHTbI, KOHCYMEHTBI, PEAYUEHThl, UEeNu MUTaHus,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

yMEHUE H3JIaratb OWOJOTHYECKHE Teopuu (IBONIOIMOHHAs Teopust Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIOLMU), 3aKOHBI M 3aKOHOMEPHOCTU
(3apoapimieBoro cxonacrtea K. M. bapa, uepenoBaHus IJIaBHBIX HaIlpaBiICHUN H
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPEAENATh TPAHULBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM;

YMEHUE BIJIAJIETh METOJIAMH HAYyYHOI'O MO3HAHUS B OMOJIOTMH: HAOIIOACHUE U
ONMCAHHUE YKUBBIX CHCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aius U MpPOBEACHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  THIOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEXAY HCCIECIyEMbIMU BEJIMYMHAMH, OOBSICHEHHE IOJyUYEHHBIX
pe3yJIbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX TMOHSITHH, TEOPUHA U 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICHATh CYIIECTBEHHBIC IPU3HAKU CTPOEHUS OMOJIOTHMYECKUX
OOBEKTOB: BUJOB, MOMYyJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOI€OlEHO30B M JKOCHUCTEM, OCOOEHHOCTM TMPOILIECCOB: HACIEACTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO00pa30BaHUs, MPUCHIOCOOICHHOCTU
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEepeHOca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HPKOCHUCTEMAX CBOEM MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

YMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C 1enplo obecriedeHus 0e30MacHOCTH CBOETO 3/0POBbsi U 3/10POBbSA
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM IPaMOTHOIO MOBEJCHUS B OKPYKaroLIei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAIILHOTO MPUPOOIOJIb30BAHNUS;

YMEHHE pellaTh 3JIeMEHTapHble OMOJIOTMYECKUE 33/1aYl, COCTABIATH CXEMBI
MEPEHOCa BEILIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUSA);

YMEHUE BBIMOJIHATh JIA0OpATOPHBIE M TPAKTUYECKUE padOThl, COOIIOJATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OLEHUWBATh M HWHTEPHPETHUPOBATH HHPOPMALIHIO
OMOJIOTMYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbBIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POpPMALIUU, HAYYHO-TIOMYJISIPHBIE
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3ULIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypcsbl
bu6nuoreka [IOK
1 b 2 .
HOMOTIDL K Hayka 05 https://m.edso0.ru/7f41c292
bubnunoreka LIOK
2 XK 1 1
MBLIE CHCTEMBI M HX OpranHsatid https://m.edsoo.ru/7f41¢292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
1
4 HKHSHEASATEILHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTE M U3MEHYMBOCTh 8 1 15 bubnmorexa LIOK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 4



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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bu6nmorexa [IOK
1
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
1
3 OPraHH3MBL 1 OKpYIKAIOWas cpeia > L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa ¥ SKOJTOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubmuoreka [IOK
P 2 1
> CICPRIOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 2.5
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YYEBHO-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

* buonorus, 10 xknacc/ [Tonomapéra M.H., Kopuunosa O.A., Jlomwiuaa T.E.; mox
penakiueit [Tonomapéoii M.H., O01iecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
N3narensckuii ientp « BEHTAHA-I'PA®y; AkiinoHepHOE 00I1IECTBO
«3narensctBO «IIpocBenienre»

* buonorus, 10-11 knaccel/ Auapeesa H.Jl., O61iecTBO ¢ OrpaHU4EHHOI
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

* buonorwus, 11 xnacc/ Ilaceunnk B.B., Kamenckwuit A.A., Pyomos A.M. u npyrue
/Tloxn pen. Ilaceunnka B.B., Akiinoneproe obmectBo «31aTenbcTBO
«IIpocemenue»

METOJINYECKHUE MATEPHUAJIBI 1JI5S1 YUUTEJIA

1. ITonomapesa 1.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 10 kiacc.
Metoauueckoe nocobue.- M., Benrana - ['pad, 2019;

2. ITonomapesa U.H., Kopuuiiosa O.A., Cumonosa JI.B. - buonorus. 11 knacc.
Metoaudeckoe nmocooue.- M., Benrana - ['pad, 2019.

3. Ilonomapera M.H. buonorus. 10 kimacc. Pabouas retpans. — M.; «BeHTaHa-

['pad».

4. ITonomapesa U.H. buonorus. 11 knacc. Pabouas Tetpaas. — M.; «Benrana-

['pad».

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

1. «Emunas xomiekius udposeix O6paszoBarenbHbIX Pecypcosy (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexTpoHHbIH yaeOHUK «BroTOTHD).

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenne kmeTok

5. http://biokhimija.ru/lekcii-po-biohimii.html - Oroxmmus

6. http://evolution2.narod.ru/index.htm - sBostorus

7. http://nrc.edu.ru/est/r4/ - buonorudeckas KapTuHa MUpa

8. http://planete-zemlya.ru/ - Tlnanera 3emiist

9. http://ecologysite.narod.ru/index.html - sxomorus

10. http://bio-nica.narod.ru/index.html - ononuka






