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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mNporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEIEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro IMpeameTa
«buonorusiy  coctaBuwiM: KoHuentyainpHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEH, COolIepKaHUs, pPe3yNbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
MPUHIIMIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETrO
obmero o6pasoBanus B Poccuiickoit dDepeparuu, a Takke IOJOXKEHUS O
cnenuguke OMOJIOruH, €€ 3HAYUEHUH B MTO3HAHUU >KMBOUW MPUPOBI U 0OECIICUEHUH
CYILIECTBOBAHHSI YEJIOBEYECKOTr0 001mecTBa. COrjiacHO Ha3BaHHBIM MOJIOKEHHSIM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruu Ja€T TpeNCTaBleHHEe O IesX, 00 obmiei
CTpaTeruy OOYy4YeHHs, BOCIUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CpEeICTBAMU
yueOHOro mnpeamera «buonorus», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeleiieHue I0 pasjenaM H  Temaw,
PEKOMEHIyEMYIO TOCJIEeI0BATEIbHOCTh U3YyUEHUs Y4eOHOTro Marepuaia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKKA 00pa30BaTEIHLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEM 00yYaroImmnXCsl.

B nporpaMmme 10 OHOJIOTMM TakXe YYUTBIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TMPEIMETHBIM pe3yJibTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-ITO3HABATEIHLHOM
NeATEeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYaIOMIMXCA 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no Ouonoruu (10—11 kmaccel, 0a30BbIil ypOBEHB) peaiM30BaH
MPUHITUI TPEEMCTBEHHOCTH B M3yYE€HHUU OWOJOTWH, Ojarojapss 4emMy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HAa pPa3BUTUE 3HAHWUW, CBSI3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAlM{ JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, PEACTABICHHUN O 3J0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY Kalolled MNPHUPOJIHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEOMOTOTUYECKUX TEOPHH, a TaKkKe 3HAHHUH O
CTPOCHUH JKUBBIX CUCTEM PA3HOT0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAOUIUX B
HUX MPOILIECCOB B MPOrpaMme Mo OMOJIOTMH YAEIEHO BHUMAHHUE UCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCETHEBHOM KU3HU JJIS PEIICHUSI MPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKHU
[eJIecCO00pa3HOro TOBEACHUA B OKpY)KAlOIIeW NPHUPOAHON cpeae, aHalu3a
BIIUSIHUS XO3SMCTBEHHOM JESTENBHOCTH 4YEJIOBEKAa HAa COCTOSIHHE IMPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKJIATHON HAMPaBIEHHOCTH
yueOHoro mpenmMera «buosorusy MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeUeHUs



YCIIOBUH ISl pEIICHUsI OJJHOM M3 aKTyaJIbHBIX 3a]a4 IMIKOJFHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT QopMUpOBaHHE Yy  OOydYarOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MHpA.

buonorus Ha ypoBHE cpeaHero oOIero 0o0pa3oBaHHS 3aHUMAET Ba)KHOE
mecto. OHa obecreunBaeT (GopMuUpoBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAYyYHOW KapTHHE MHUpPa, paclIUpseT U 0000IaeT 3HaHUS O KUBOHM MpHUpoje, €&
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIOIUHU, CO3JAET
yCJIOBHSI  JUIs:  TO3HAHUS  3aKOHOB  JKUBOW  TMPUPOJBI, (OPMUPOBAHUS
(YHKIMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0e30macHoOro obpasa
KU3HHU, SKOJOTHYECKOT0 MBIIUICHHUS, [IEHHOCTHOTO OTHOIICHUS K KUBOU MPHUPOJIE
Y YETIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JIsl pELIEHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero oOpa3oBaHMs, COLUAIM3ALUU
oOyuaronuxcs. M3ydyenne Ononmoruu odecneynBaeT yciaoBHs Uil (POPMUPOBAHUS
WUHTEIJICKTYyallbHBIX, KOMMYHUKAIIMOHHBIX ¥  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYIBTYpHI, CIOCOOCTBYET WHTErpaluil OMOJOTHYECKUX 3HAHUU C
IPEJCTaBICHUSIMH U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYEHHM y4eOHOro IpeaMera
«buonorus» cocTaBUIM OCHOBY JUIS OTpEACNeHUs TOAXOAOB K OTOOpYy W
CTPYKTYpUPOBAaHUIO €r0 COACPKAHMS, TMPEICTABICHHOIO B MPOTrPaMME II0
OHoIoTHN.

Ot60op coxepkanus yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPBIM OOYyYaloIuecs: MOJKHBI OCBOMTH 3HAHWUA W YMEHHs, 3HAYUMbIC IS
dbopmupoBaHusi 00IIEH KYyJIbTYphl, ONpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YEJIOBEKa B OKPY’KAIOIIEH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B MOBCEIHEBHOU
KU3HU U TPaKTHUECKOM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAaHUN
3aHUMAIOT JIEMEHTHI COACPKAHMSI, KOTOPHIE CIy>KaT OCHOBOM st PopMHUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
IIEHHOCTHBIX ~ OPWEHTAIMSAX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3aIlluu
OMOIOrHUecKOro 00pa3oBaHMsL.

CTpyKTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaja B MPOrpaMMe IO
OMONOTHH OCYIIECTBICHO C YYETOM TMPUOPUTETHOTO 3HAYCHHUs 3HAHWHA 00
OTJIMYUTENbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3anuu u
3BOJIIOLIMU. B COOTBETCTBHUM € 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJIETICHBI CIIEAYIOIINE COAEpKaTeIbHble TUHUN: «bronorus kak Hayka. Metoabl
Hay4yHOro mo3HaHus», «Kierka xak Ouonornueckas cucreman, «OpraHuszM Kak
Ouonoruyeckas cucrema», «CucreMa U MHOTrooOpasue OpraHM4ecKOro MHpay,
«IBOJIOIUS KUBON NPUPOJIBI), « IKOCUCTEMBI U PUCYITUE UM 3aKOHOMEPHOCTUY.



[lenr n3yueHus yuyeOHoro mnpeamera «buonorus»» Ha 0a30BOM YpPOBHE —
OBIAJICHUE  OOYYalOIIMMHCS  3HAaHUSAMH O  CTPYKTYPHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM pAa3HOTO paHra M MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JIEUCTBUI B OTHOILIEHWU OOBEKTOB
YKUBOM TIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Joctmxenne 1ienu u3yueHus: yueOHoro npenmera «buonorus» Ha 6azoBom
YPOBHE 00E€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOCHHME OOYYaIOIIMMHUCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYECHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHIIax, CIyKalluX OCHOBOU
JUIst (POPMUPOBAHUSL TIPEJICTABICHUNH O €CTECTBEHHO-HAYYHOM KapTUHE MHUpPaA, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBIAAIOIMIUXCS OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOY4YaIOIIMXCSA IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaiu3a JAaHHBIX O MYTIX Pa3BUTHUS B
OMOJIOTMM HAy4HBIX B3IVISIIOB, MACH M MOAXOJOB K HM3YyYECHHUIO >KUBBIX CHUCTEM
Pa3HOT0 YpOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOOydJarommxcss oOmeil KyJbTypbl, (YHKIIMOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SBJICHHUS OKPYKAIOIIETO
MUpa KWBOW MPUPOABI HA OCHOBAHMM 3HAHUN U OMbITA, MOJYYECHHBIX MPHU
W3yYEeHUU OUOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WJUIIOCTPUPOBATH 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUHN U arpOOMOTEXHOJIOTHIA,

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHHUS K HEU, COOMI0ICHUS DTUYECKUX
HOPM TIPU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW ISl TIOBBIMICHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpPbl, AJ11 (POPMUPOBAHUS HAYUYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHUIO K OKPY>KaloIlen cpejie,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHWE W COONIIOJCHHE Mep NPODOUIAKTHKU
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpasoBanusi «buosorus», usydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0s3aTENIbHBIM YUE€OHBIM TMPEIMETOM, BXOMSIIMM B
COCTaB MpeaAMETHOI 00nacTh « ECTeCTBEHHO-HAYUHbIE NPEIMETHI.

Jlst m3ydenusi OMoaoruy Ha 6a30BOM YPOBHE CPETHETO 00IIero 00pa3oBaHus
oTBoaUTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henenmo), B 11 kiacce — 34
yaca (1 yac B He/IeJ10).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeToabl TO3HAHUS KUBOW TTPUPOIbI (HAOTIOICHUE, SKCIIEPUMEHT, ONIMCAHMUE,
U3MEpeHue, KiIacCUpUKAlMs, MOJICTUPOBaHUE, CTaTHUCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuiel 1 cxembl: «MeTo bl MO3HAHUSI )KUBON TTPUPOJIBD».

JlaGopaTopHblie 1 NpaKkTHYeCKUe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
W3YUYCHUH OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTEeMbI U UX OPraHU3AIUA.

JKusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3zHOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBINA, MNOMYJISIUOHHO-
BHJIOBOM, SKOCUCTEMHBIN (OMOTE0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpauu:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKH XKU3HWY», «YPOBHU OpraHU3aIiu
YKMBOU TIPUPOIBI».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMu4eckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bosia 1 MUHEpanbHbIE BEIIECTBRA.

OyHKIMM BOABI M MHUHEpaIbHBIX BemlecTB B KieTke. I[loanepikanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
He3aMeHnMbIe ¥ 3aMEHUMBbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpBhl OCIKOBOW MOJEKynbl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsS CTPYKTypa). XHUMHUECKHE CBoOWcTBa OenkoB. buonoruueckue
GbyHKITUU OEKOB.



depmeHThl — Owonormyeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduunocts. KodepmeHnTsl. ButamuHbL
OTnnunst epMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, TIJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapoPHUIBHO-
rupodoOHbie  cBoiicTBa. buonormueckue ¢Gynkuuu aunuaoB. CpaBHeHUe
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK UCTOYHUKOB YHEPTHUU.

HykneunnoBsie kucnotel: JHK wu PHK. Hykimeotuasl — MOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JTHK. Ctpoenue n pynkinuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIUH.

[{urosnorus — Hayka o kierke. Knerounas Teopust — npuMep B3auMOJIEUCTBUSA
ujel 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUYEHUS KIICTKH.

Knerka kak mnenoctHas >xuBas cuctemMa. OOmme NpHU3HAKU KIETOK:
3aMKHyTas HapyHasi memOpana, moiyiekyisl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHueckas U mpokapuornyeckas. OcoOeHHOCTU
CTpOEHHUs TMPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSI PACTUTEIILHOM, >XUBOTHOU W
IpUOHOI KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmatnueckas memOpana, e€ cBorictBa u pyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opradHoubl kietku: JOIIC, ammapat [onbmxw,
TM30COMBI.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, IUIACTUIBL.
[IpoucxoxieHne MUTOXOHJpUM W Tactud. Bunbl mnactun. HememOpanHbie
OpPraHou/bl KJETKH: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. OyHKIIUM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsli 1IeHTp kieTku. CTpoeHue sapa: sjuepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEWIECTB B KIIETKE.

JlemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIanu, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

[uarpammel:  «PacrmipeneneHue XUMUYECKHX JJIEMEHTOB B HEXKHBOWU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIE».

Tabmumpl u cxemsl: «llepuoanueckas Tabnuia XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKyYJIbl BOABIY, «buocunres 6enka», « CTpoeHre MOJIEKYJIbI OeNKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «CtpoeHne MoieKyJibl



AT®», «CtpoeHue 3yKapuOTHYECKOM KIIETKH», «CTpOEHHE JKUBOTHOM KIIETKW,
«CtpoeHue pacTUTENbHON KIETKW», «CTpoeHHue MPOKAPUOTUYECKOU KIIETKNY,
«CtpoeHue sgpa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJi IPOBEACHUS
HAOJIOICHUM, H3MEPEHHM, SKCIEPUMEHTOB, MHUKpPONpENnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONH AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHass pabora No 2. «M3ydeHue CTpOEHHUS KJIETOK paCTEHUH,
JKUBOTHBIX U OaKTepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax U HUxX
OIHCAHUE.

Tema 4. ’/KusHeneATeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKUN OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTadom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHsbIii. Pons dhepmeHToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CeroBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3a ISl KUZHU
Ha 3emsie. Biausinue ycioBuii cpeqpl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIICHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHHTE3UpYIole OakTepruu. 3HAYCHUE XEMOCHHTE3a IS
JKW3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYEcKOro oOMeHa.
['mukonmus. bpoxenue m ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBanue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermyeckas wuHpopmauus u JHK.
Peanuzanus reHetmdeckoil mHpopManuu B KIETKE. | @HETHMYECKHH KOJ H €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuHOKUCIOT. Posb pubGocom B
OounocuHTe3e Oenka.

Hexnetounsie popmbl xu3Hu — BUpychl. MicTopust oTkpsiTust Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI ¥ KMU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BHUY) — Bo3Oymurens CIIM/Ia.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacnpocTpaHEeHUs! BUPYCHBIX 3a00JIEBAHMIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbnos, . N. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanus», «Metadbomuzm», «MHUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocunresd», «Crpoenue JHK»,
«Ctpoenre n QpyHKIIMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTHIeCKuit Koy,
«Bupyco», «bakrepunodarn», «Ctpoenne u xku3HeHHbd nuki Bupyca CIIN/da,
oaktepuodaray, «Permmukarus [JJHK».

Oo6opynoBanue: monenu-anmnkanuu «Yasoenue IHK u Tpanckpuniusy,
«buocunres 6enkay, «CTpoeHne KIeTku», Moaenb cTpykTypsl JTHK.

Tema 5. Pa3MHOKeHHMe U HHANBHUIYaJIbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{utonoruuyeckue OCHOBBI PA3MHOXKEHHSI U  HUHIUBUAYAJBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKUiA CMBICT MUTO3A.

[Iporpammupyemasi rubenb KJIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosuoBoe. Bunabl Oecnosoro
Pa3MHOXKEHUS: JEJI€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKyCcCTBEHHOE KIIOHHMpPOBaHUE
OpraHU3MOB, €r0 3HAUCHUE JJIs1 CEJIEKIUU.

[TonoBoe pa3zMHOKEHHE, €r0 OTINYHS OT OECTIOJIOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpoUCXOAIIME HA CTaAusX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJOrMYECKUN CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK Yy KHUBOTHBIX.
[TonoBbie *kene3bl: CEMEHHUKU U sIMYHMKU. OOpa3oBaHWE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIHEepMaTOreHe3 M OBOIEHES.
OcoOeHHOCTH CTpOEHUs SUIEKIETOK MU crepMaro3ouioB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpUOHAIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y TMO3BOHOUYHBIX >KUBOTHBIX:
npobneHue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. Tumbl
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TMPSAMOE, HENpsMoe (IMUYMHOYHOE). BnmsHue



CpeIbl Ha Pa3BUTHE OPTraHW3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpOACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINN Pa3BUTHUS.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y ULBETKOBBIX pacTeHHU», «BereraTuBHOE pa3MHOXKEHHUE
pactenuity, «/lemenue kieTku Oaktepuit», «CTpOe€HHE TIOJIOBBIX KIIETOKY,
«Crtpoenne xpomocoMbl», «Knertounwrii nmukin, «Pemmukanus JHK», «Mwutosy,
«Menos», «IIpsimoe u HenmpsAmMoe pa3BUTHE», «] aMETOreHe3 y MIICKOIMUTAIOIINX U
4eIoBEeKa», « OCHOBHBIEC CTAUN OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmMato30u sl
MJICKOTIUTAIOMIETOY, «SHIeKIeTKa MieKonuTarouero», «KapuoknHes B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuIuKanus «JleeHue KIeTKW», MOJIEIb
JIHK, Mmonenb metadazHol XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHEe PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHume mMuTO3a B KJIETKAaX KOHYHKA
KOpENIKa JJyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopuas pabora Ne 4. «M3ydeHHwe CTpOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOMIPENapaTaxy».

Tema 6. HacsiencTBeHHOCTH M H3MEHYUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. VIcTopus pa3BUTHA T€HETUKU. Posib uToI0rnn
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETUKH. BKiIam pOCCHUCKUX M 3apyOe)KHBIX
y4EHBIX B pa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIPHO-TeHeTHUeCKhil). (OCHOBHBIE T'€HETHYECKUE
noHsATUsA. [ eHeTnyeckasi CHMBOJIMKA, UCTIOJb3yEMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, yCTaHOBIEHHbIE . Menaenem.
MonoruOpuiHOe CKpelMBaHUe. 3aKOH eAuHooOpa3usi THOPHUIOB IIECPBOTO
nokoyieHus. IlpaBuino JOMHUHUPOBAaHMWS. 3aKOH PACHICIUICHUS MNPU3HAKOB.
I'unoresa yuctoTel ramer. [10JHOE U HEMOJIHOE TIOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeO0BaHUS
npu3HakoB.  lluToreHeTMdecKkWe  OCHOBBI  JUTHOPHIHOTO  CKpEIIMBAHUS.
AHanuzupytolee ckpenmpanue. Mcnoib30BaHne aHATU3UPYIOIIETO CKPEIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue Tnpu3zHakoB. Pab6ora T. Moprana mo
CLUEIUICHHOMY HACJIEIOBAaHHUIO FeHOB. HapyleHnne cuerieHus reHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHasl TEOPUS HACIEACTBEHHOCTHU. | eHeTMUECKNE KapThl.



['enernka mosa. XpoOMOCOMHOE OmNpeAesieHrne noyia. AyTOCOMBI U MOJIOBBIE
XpoMocOoMBI. ['omorametrHele M reTeporaMeTHeie OpraHusmbl. HacienoBanue
MIPU3HAKOB, CLICTVIEHHBIX C MTOJIOM.

M3MeHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAs U HACJIEICTBEHHAS!.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIMMOHHON U3MEHUYNBOCTH. BapranoHHbBIN psifi M BapualliOHHAsT KpHUBasl.
Hopma peakuumn npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoicTBa MOIU(PUKATMOHHON U3MEHYMBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAS
W3MEHYMBOCTh. Meio3 U TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOU
W3MEHYMBOCTU. MyTallMOHHAsi U3MEHUMUBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIE. YacToTa U NMPUYMHBI MyTaluil. MyTareHHuble ()aKTOpHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HaclencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYMBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBeKa: TCHCANIOTHIYCCKUM, OIM3HCIIOBEIN, IINTOTCHETHISCKUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE r€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBeHuble 3a0o0jcBaHUsS YEIOBEKA: TCHHBIC OOJIE3HH,
00JIe3HU C HACJIEIACTBEHHOM MPEeApacloOiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue UM TreHepatuBHble MyTanud. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0POBOTO 00pa3a *KU3HH, TUATHOCTUKHU, TPOPIIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUEHUE MEIUIIMHCKOMN
TeHETHKH B MIPEAOTBPAIICHUY 1 JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabmumet u cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBAaHWE HM  €ro
UTOTCHETUYECKAasd OCHOBa», «3aKOH pACHICIUICHHS W €T0 IIMTOTC€HETUYECKast
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIMBaHUEY,
«lluTonornyeckre  OCHOBBI  JUTHOPUIAHOTO  CKpeHIMBaHus»,  «Meho3y,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'e€HeTHYecKue KapTbl paCTEHUM,
JKUBOTHBIX U YEJIOBEKa», «l'eHeTHMKa moJia», «3aKOHOMEPHOCTH HaCIEIOBaHUS,
CUEIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
U3MEHUYUBOCTH», «MoauduKalroHHas W3MEHUYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpymm KpoBu», « MyTarimoHHas ”3MEHUYNBOCTHY.

O6opynoBanue: MojAeIU-amIIuKauu «MOHOTHOPUIHOE CKpEIMBAHUE),
«Hemonnoe npomunupoBanue», «JurubpugHoe ckpemuBanue», <«llepekpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOM.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHas pabota No 5. «/3ydyeHue pe3yiabTaTOB MOHOTHUOPUIAHOIO MU
JUTHOPUHOTO CKPEIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlaGopaTtopHnas pabora Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuil y 1po30¢puisl Ha TOTOBBIX
MHUKPOIIPETapaTax».

[Tpaktnueckast pabora Ne 2. «CocTaBlieHHWE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOXKICHUE CEJIEKUUU U JTIOMECTHKALUS.
Yuyenue H. W. BaBuimoBa 0 1eHTpaXx MPOUCXOXKIEHUS U MHOrooOpasus
KYJbTYPHBIX pacTeHuM. LIEHTpbI NPOHUCXOXKAECHUSA JOMAIIHUX >KUBOTHBIX. COpr,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U MHAUBUAYAJIbHBII OTOOPHI B
CEJICKIMU pPACTEHMM M JKUMBOTHBIX. OLEHKa 3KcTepbepa. biam3kopoacTBEHHOE
CKpemuBaHue — HUHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPUAMHI.
Otnanénnas rubpummuzanuss u e€ ycrnexu. VCcKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE TOJMIUIONIOB. JIOCTMIKEHHMsI CEeNeKIUU paCTeHUM, KXUBOTHBIX H
MHUKPOOPraHU3MOB.

broTexHOJIOrH Kak OTpaciib IPOU3BOACTBA. ['€HHAas HMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennnix opranuzMoB. Kierounas
uHKeHepus. Kilerounble KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMU.
KJiloHMpOBaHKWE BBICOKONPOAYKTUBHBIX CEIBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Okojornueckne W dTudeckue  mpoosembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. /[I. Kapneuenko, M. O.
HMBanHos.

Tabmuiel u cxeMbl: Kapta «lIeHTphl MPOMCXOXKICHUS W MHOTO00pa3Hs
KYJIbTYPHBIX pacTeHuit», «Ilopojpl 1oMaliHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamnus», «Padotel akagemuka M. ®@. liBaHoBay,
«Ilomumnongus», «OO0beKThI OWoOTexHOMOTHMY, «KileTouHbIe KyIbTyphl W
KJIOHUpOBaHHe», « KOHCTpyrnpoBaHuEe U NEPEHOC TEHOB, XPOMOCOMY.

ObopynoBaHue: MyJISKU TUIOJ0B U KOPHETIO0B TUKUX (POPM U KYJIbTYpPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.



JlabopaTtopHble U NpakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH M
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLMIO, IJIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AKCTBO, JaOOPaTOPUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIUOHHASI OHOJIOTHS.

[IpennochUlkn BO3HMKHOBEHHSI JBOJIOIUOHHOW TEOPHUH. DBOJIOLMOHHAS
Teopust U €€ MecTo B OMONOTHHU. BiusiHue 3BOJIIOIMOHHONW TEOPUU HA pa3BUTHE
OMOJIOTUH U APYTHUX HAYK.

CBugerenbcTBa dBOJONUU. [laneoHTONOTHYECKHE: TOCIEI0BATEILHOCTD
MOSIBJICHUS BHUJOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpaduueckue: cxoAcTBO U paziuune GpayH u (GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. (CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTUYHbIE,
pYyAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX META0OJMYECKHX IMyTEeH y BCeX
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKYIME CHIIBI HSBOJNIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAsT W3MEHUYUBOCTb,
O0opb0a 3a CyIeCTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopusi 3Bororuu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTallMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomyJsiiMOHHBIE BOJIHBI M Jpeid
reHoB. M3o1us 1 Murpanus.

EctecTBenHbiii orbop — HampaBisiomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT 3BOJOIUU. [Ipumepsl
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITAIINH.

Bun wu BumooGpazoBanue. Kputepunm Buma. OcHOBHbIE  (POPMBI
BU1000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkposBomorusi.  DPopMbl  IBOMIONUU:  (DUIIeTUYECKAs, JTUBEPreHTHA,
KOHBEpreHTHas1, mapasuienbHas. HeoOpatuMocTh 3BOMIOIUN.

[IpoucxoxaeHrne OT HeclnenualTu3UpOBaHHBIX MpenkoB. IIporpeccupyroias
crienuanu3anus. AJanTUBHAs panalysl.

JlemoHcTpanum:



[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmus! 1 cxembl: «Pa3BuTre OpraHMuEcKOro MuUpa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cyliectBoBanue», «EctecTBeHHBbIN 0TOOPY», «MHOroobpasue COpToB pacTEHUI»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmum»,  «MyTanoHHas
U3MEHUYHMBOCTE», «Apomopdo3by, «Umnoamanramum», «OOImIas aereHepanusy,
«/IBmkymmre cunbl 3Bosronum», «Kapra-cxema wapmipyTta mnyTtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I'eorpauueckoe Bu10oOpa3zoBaHue», « IKOJOTHIECKOE BUTOOOPAa30BAHUE.

OOopynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUIOOB U CeMsH, KosuleKiusi «[IpuMepsl 3alUTHBIX MPUCTIOCOOJIEHUN y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABJICHUS BOJIOIUNY, O0BEMHAS MOJEIb
«CTpoeHre roJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wMupa, KojuleKuus «POpMBI COXPAHHOCTH
HCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmojaenb anmuukamus «llepexpéct
XpOMOCOM», BiaxHble Tmpemnaparsl «Pa3Butme Hacekomoro», «Pa3Butne
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu GOpMbl KPbUILEB U
OKpacKH TeJa).

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(OJIOTHYECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoO0JEHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HHU Ha 3emuie.

JloHayuyHble TpEACTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumotesbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMus. XHUMHYECKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNepUMEHTANBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HayanbHbie 3Tanbl
ouonornyeckor sBomonuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMII KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpbl. l[laneo3olickas spa u €€ mNepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHLITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3o0Mckas 3pa W €€ mnepuoAbl: MaJCOTCHOBBIM, HEOrECHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIMMaTa M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tarbl
ABOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd u
XKUBOTHBIX. [l0osIBJIEHME, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMyYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYNIbI OPraHU3MOB.

OBOJIOLHS YeTOBEKa. AHTPONOJIOTHs KaK Hayka. Pa3Butue npeactaBieHui o
IPOUCXOXKJIEHUH YeloBeKka. Meroabsl HM3ydeHHs aHTpororeHesa. (CxojactBa u
pa3Inyus 4eJI0BEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymme  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOuiecTBeHHbII 00pa3  JKU3HH,
U3rOTOBIICHUE OPYAUI Tpyda, MBIIUIEHHE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasmmi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymHbldi. Haxonku wHcKomaeMmbIX OCTaTKOB, BpeMsi CyLIECTBOBaHMs, 00JacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY U

YenmoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPOINEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUaANIbHASs),  MOHTOJOUIHAs
(a3uarcko-amepukaHnckasi).  UepTbl  NPUCIOCOOJIEHHOCTH  MPECTaBHUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConHEeUHON cucTeMbl», «Pa3BuThe
opraHudeckoro Mupa», «PacturenbHas kneTtka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kinerka», «CoBpeMEHHasi CHUCTEMa OpPraHUYECKOrOo MHUPAY,
«CpaBHEHHE aHAaTOMHUYECKHX 4YEepT CTPOCHHUS 4YeIOBEKa M YeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJICOHTOJOTHYECKMX HAaXOJIOK  IPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesuue moam», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pachy.

O6GopynoBanue:  Myisiku  «[Ipoucxoxkaenne — denoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEPTalblla, KPOMAHbOHIIA), CIICNKUA WU
U300paKeHHUsl KaMEHHBIX OpYAHMH MEpBOOBITHOIO YeNOoBeKa (KaMHHU-YOMIEpPHI,
pyomna, ckpebiia), TEOXpOoHOJOTHMYecKas Talnuia, Kouiekuus «DopMel
COXPaHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUID.

JlabopaTopHble M NpaKkTHYecKHe padoThbI:

[TpakTrueckast pabora Ne 1. «/3ydeHne nckomaeMbIXx OCTaTKOB PAaCTCHUN U
YKUBOTHBIX B KOJIIEKIIUSIX).



OKCKypcHsl «IDBOJIOLUA OPraHMYECKOro mMupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKOoJOorus KaK HayKa. 3aJau U pa3feibl SKOJIOTUHA. MeToAbl 3KOJIOTHYECKUX
UCCIIEOBAHUM. DKOJIOTHUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTreHHble. JleMCTBUE HKOIOTHYECKUX
(GakTOpOB HA OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHM3MOB K  JICEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHIMSI, XUIIHUYECTBO, cUMONO03 U ero (opmel. [lapazutusm, koonepauus,
MyTyajiu3M, KOMMEHCAJINU3M (KBapTHPAHCTBO, HAXJEOHUYECTBO). AMEHCAIH3M,
HEUTpaiu3M. 3HAue€HHWE OWMOTHYECKUX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHMS
OpPraHK3MOB B ITPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKH nomyjsiund. OCHOBHBIE IOKa3aTENH
NOMYJISIMUA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTh, MPHUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH MOMYJISILUU U €€ peryJssus.

JdeMoHCTpauu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, O. I'ekkensb.

Tabmunpl u cxemsl: kapTta «IIpuponnsie 30Hb1 3emun», «Cpeapl oOUTaHUs
opranuzmoBy», «®otonepuonusm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MOMYJISAUUUA UHPY30puu-Typenbkny, «[luiesbie nenm.

JlaGopaTopHblie M NpaKTHYeCKUE PadOThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM H3
Pa3HbIX MECT OOMTaAHUS.

JlabopaTtopHas pabota Ne 4. «BrnusHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktrueckas padota Ne 2. «Ilomcu€T MIO0THOCTH MOMYTSAIUNA Pa3HBIX BUIOB
PaCTEHHID.

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBa,
MPOCTpaHCTBEeHHAsA, Tpoduueckas (mumieBas). Buapl-momuHanTtel. CBsizu B
OMOLIEHO3E.

DKkoJoruyeckne CHUCcTeMbl (dKocuctembl). [loHsiTHe 00 »sKOcHCTeMe W
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3IKOCUCTEMBI: TMPOIYILICHTHI,



KOHCYMEHTBI, PEAYIICHTH. KpyroBOpoT BEIIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckne (mumeBble) YPOBHH OKOCHUCTEMBI. [luimeBpie 1M U CETH.
OcHOBHbBIE TMOKa3aTeNM HKOCHCTEMBI: OmoMacca, MNPOIYKIHS. IKOIOTUYECKUE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALHMs, pa3BuTue. CyKiieccus.

[IpupoHBIE PKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTEMa XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpONIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak @akTtop ycToWuuBocTd dKocucteM. CoxpaHeHHE
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiibl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero (QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHONM JKOCHCTEMBI. J[MHaMHuecKoe paBHOBeCcME U oOpaTHasi CBSI3b B
ouocdepe.

KpyTroBOpoOTHI BEMIeCTB U OMOTCOXMMHYECKUE ITUKITBI JIEMEHTOB (yTIepoa,
azota). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emin. AHTPOTNIOTEHHBIE U3MEHEHHs B Orocdepe.
['moGanpHbIE YKOJIOTHYECKHE TTPOOIISMBL.

CocyliecTBOBaHUE MIPUPOIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa yCTOMUYMBOCTH Onocdepsl. OCHOBA pallOHATBHOTO
yOpaBJICHUS TMPUPOJHBIMU pecypcaMHd M HX HCIHOJb30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpaum:

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

Tabnuiel u cxembl: «llumeBsle nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOrmiecTBa», «llemu muranmsy, «IKoJoTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWMHOTO  Jiecay, «buoneno3s Bomoémayn, «ArpoueHo3», «lIpumepHbie
AHTPOIIOIEHHbIE  BO3JACWCTBUS HaA IIpUpoAy», «DBaxueWmme HUCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBIIAIOMIAS
onocheprry, «DakTopsl Aerpaganuu mousy, «llapaukoBsiii dGdexT», «DakTopsI
pPaMOaKTUBHOTO 3arpsi3HeHust Ouocdepsl», «OO0mas cTpykTypa Ouocheps»,
«Pacmipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B mIpUpOAe».

ObopynoBanue: Mojenb-anmnKanus «Tunuunaeie OHOIEHO3B», TepOapuit
«PacTtutenbHbie coobiecTBay, Koyeknun «buoreHos», «Bpenurenn BaxKHEUIIINX
CEIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJJICKIIMM PACTECHUH W
’KUBOTHBIX, TMPUHAAJICKAIINE K Pa3HBIM SKOJOTMYECKHMM TpYIIaM OJHOTO BUIA,



Kpacnasa knura Poccuiickoii ®enepaunu, Hu300pakeHUs OXpPaHSAEMbIX BHUIOB
PaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBILIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBiaMBaKOTCd TpPeOOBaHUS K pe3yJibTaTaMm
OCBOGHMsA  OOyyalolMMHUCSA TMpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJbBTATBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHHUA Mpeamera «buosorusy»
BBIJICJICHBI CIIEAYIONINE COCTABIISAIONINE: OCO3HAHKWE O0YYaIOIMIMMUCI POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, Haluyhe MOTHUBAIlMM K  OOy4YeHHIO  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHS OHOJOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAIWYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS mpeameTra «buonorus» noCTUraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IMpOIleCCaM CaMOIIO3HAHHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUA, PA3BUTHUS BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTapLIeMy MOKOJCHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHWS K KYyJIbTYPHOMY HACICIUI0 U
TPAAUIIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, TpUpoJic U
OKpYXaroUIen cpelie.

JInyHOCTHBIE pE3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOITUXCSl PYKOBOCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONBITA M OMNbITA JICSITEILHOCTH B MPOIIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUU
BOCIIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCKOTrO BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB W OOSI3aHHOCTEH, yBaXeHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATH B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXUTEIbHOIO
OTHOIIEHUS K MHEHHUIO ONIMOHEHTOB MpHU OOCYKIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOU WJICHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH MEPE]
Ponunoi, ropaoctu 3a CBOW Kpai, cBOW PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPOIIIOE U HACTOSIIEEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE H
pa3BuTHE OMOJIOTMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yOoexxJIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTedecTna,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSL:

OCO3HaHME IYXOBHBIX IEHHOCTEN POCCUMCKOTO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAaHUE YMOIIMOHATILHOTO BO3IEHCTBUS KUBOU TIPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TUYHOCTH;

5) ¢pusnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 310POBbSI U
IMOLUOHAIBHOIO 0J1ArONOJTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJsipHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAaHUE IIEHHOCTH TIPAaBWJI WHIWBHAYATbHOTO W  KOJJICKTHBHOTO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HAaHHE LIEHHOCTU MacTEPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTUYECKOM M COLMAIBHON
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TaKYyIO JIESITEIbHOCTD;

MHTEpEC K pa3IMyHbIM cepam NnpodhecCUOHANbHON JEATEIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBINICHUE YPOBHS OKOJOTUYECKOW KYyJNbTYphl: TMPUOOPETEHUE OIbITA
IUTAHUPOBAHMUS TIOCTYIIKOB W OIEGHKHM HMX BO3MOXHBIX IOCIEICTBHHA IS
OKPY’KArOIIEN CPEIbI;

OCO3HaHHME TJI00aTBHOTO XapakTepa 3KOJOTMYECKHX MpoOjeM M MyTed ux
pEIICHHS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HAHMS W YyMCHHUS TIPU PEIICHWH TPOOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE pPABHOBECHS B HKOCUCTEMAX, OXPaHy BHJIOB,
aKOocucTeM, orochepsr);



AKTUBHOE  HEMNPUATHE JCUCTBHUM, NPUHOCAIIMX BpPEH  OKPYNKaOIIEH
MPUPOIHON Cpejlie, YMEHHE MPOTrHO3UPOBATh HEOJArONPUSITHBIE HKOJOTHMUYECKHUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO SKOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUYECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOMN JIETEIbHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKU U OOIIECTBEHHON NMPaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKON KYJBTYpbl KakK CpEICTBA
B3aMMO/JICHCTBUSI MEXKTY JIFOJbMH W MIO3HAHUS MUPA;

NMOHMMAaHUE cherudUuKd OHOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJih B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEACTaBICHUS] 00 OKpYKalollleM MHUpPE KaKk O €IMHCTBE MPHUPOJbI, YEJOBEKa U
oOIecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpPaHEHMS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OWOJOTHUU ISl COBPEMEHHOW ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX peIIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEeW BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJB30BaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIapTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIbHOM TPpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YYE€HUU OUOJIOTUH;

MMOHMMAHHUE CYIIHOCTH METOJOB MO3HAHUA, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOMIEro MUpPa M MPOUCXOAANINX B HEM M3MEHEHUH,
yMEHHE JejaTh OOOCHOBAaHHBIC 3aKJIOUEHHUSI HAa OCHOBE HAayyHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MTOIYYEHHUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHBIX KU3HCHHBIX CUTYAIUsX;

OCO3HAHWE LEHHOCTH HAYYHOWU JESITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISThH
MIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HEMpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUM MO OWOJOrMU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METAIIPEJMETHBIE PE3YJIBTATbBI

MetanpeameTHble pe3yJbTaThl OCBOEHMsI yueOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YUAIOLIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaKArOLIUe
LEJIOCTHOCTh HAy4YHON KapTHHBlI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SBJICHHUE, MPOIlece,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HAONMIOJIeHWe,  HM3MEpPEeHUe, HKCIEPUMEHT W JAPYIHX),
yHUBEpCalbHble Yy4yeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

PETYJISITUBHBIE), oOecreunBaroIIme dbopmupoBaHue (GyHKIIMOHATBLHOM
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMHM OOYYalolUXCsi, CIIOCOOHOCTh
o0y4Jaronmxcs HCIIOJIb30BaTh OCBOECHHBIE MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMS M  YHUBEpPCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEJIbHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3yibTaThl OCBOCHHSI INPOTpaMMbl CPETHETO OOIIETro
o0pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBePCAJIbHBIMH y4eOHBIMU NMO3HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBble JJorMYecKHue JAeiicTBUA:

CaMOCTOSITENNbHO ~ (OPMYyJNIHpPOBaTh M aKTyaJIM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananuza, cUHTE3a, CPaBHEHHUSI, KJIacCU(UKaIMU, 0000IIEeH s ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTE€pHbIE NMPU3HAKU, YCTAaHABIUBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPHUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 00bsICHEHUS! (DAKTOB U SBJICHUM
KUBOU MPUPOIBI;

CTPOUTH JIOTUYECKHE PACCYXKIAEHUS (MHAYKTUBHBIE, JEAYKTUBHBIE, IIO
aHaJIOTHHU), BBIABIATh 3aKOHOMEPHOCTH M INPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATh BHIBOBI U 3aKIHOUCHMS,;

IIPUMEHSATH CXEMHO-MO/ICIIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOrMYECKHUX OOBEKTax, a



TakK€  NPOTHUBOPEUM  pa3HOTO  poja,  BBIIBICHHBIX B Pa3jMUYHBIX
UH(GOPMAILMOHHBIX UCTOUYHUKAX;

pa3pabaTeiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HUMEIOIIUXCS
MaTepuaIbHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITENbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCJIOBHAX  pPEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELIEHUH )KU3HEHHBIX IIPOOJIEM.

2) 0a30BBI€E HCCJIEI0BATEILCKHE NeHCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpodsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJI0OB MO3HAHUS;

UCTIONB30BaTh pPAa3jMyYHbIe BUABI JEATEIBHOCTH MO TOJIYYCHHIO HOBOTO
3HaHWs, €ro WHTEPIpETaluH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPU CO3JaHUH YI€OHBIX M COITMAIBHBIX TPOEKTOB;

(GopMHUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3y €€ pelIeHHs, HaXOAWTh apryMEHThl i JI0Ka3aTelbCTBa
CBOMX YTBEp)KJICHUH, 331aBaTh MapaMeTPbl U KPUTEPUN PELLICHUS;

aHAIM3UPOBAaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN TIOUCK TEepeHoca CPEACTB M CIOCO00B
JEeUCTBUS B MPO(ECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAaHWS B TMO3HABATEIBHYIO W TPAKTHUECKYIO o0jacTu
KU3HEICSITEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIIBUTATh HOBBIE HJIEU, TpeyiaraTh OPUTHHATBHBIC TOIXOJbI U PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOy CKAIOIINE albTEPHATUBHBIC PELICHMUS.

3) paborta ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTepaTrype, OHOJOTMYECKUX CIOBapAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHHS, KPUTUIECKHU OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIHUPOBATh 3alPOCHI U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM Il BHITIOJHEHUSI YUYEOHBIX
3ajiay;

NpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ounonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" JIpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadeCTBE CpeACTBa mpu paboTe ¢
Ovonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOPMYJIbI, abOpeBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  pAcTlO3HAaBaHWS W 3aMATHl  WHOOpMAaIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01enue:

OCYIIECTBJIATH KOMMYHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYXJaaeMoi TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YUYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIUNA JAPYTHX yYaCTHUKOB
JMasora Wik JUCKyCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOIICHHS, TMOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS JIPYTUX JIFOJEH, MPOSBIIATh YBAKUTEIHLHOES OTHOIIEHUE K COOCCEIHUKY
U B KOPPEKTHOU Popme hopMyIMpoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas J1esiTeJIbHOCTD:

MOHUMATh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIUBUAYaJIbHOU
paboThI IpH pelIeHUU OUOJIOTHYECKON MPoOIeMbI, 000CHOBBIBATh HEOOXOAMMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a4H;

BBEIOMPATh TEMATHKy W METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEJIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ TOCTHKEHHUIO: COCTABIJISITh IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUMBATh KAauye€CTBO CBOEr0 BKJAJa WU KaXJOTO YYaCTHUKA KOMAaHJIbl B
OOIIMii pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

[pe/ularartb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATErMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHUE, ObITh HHUIIMATUBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJsSTUBHBIMHU ACHCTBUSAIMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pelIeHus B )KU3HEHHBIX U YYCOHBIX CUTYaIUAX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTaHOBKM B CBOMX ACHCTBHSX M MOCTYNKAax IO OTHOLICHHIO K JKMBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
po0JIeMBbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOATENIbHO COCTABJISITH IUIaH pELICHHUS MpoOsiieMbl €  YYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaThb OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHMM, MOCTOSHHO TMOBBIIIATH CBOM OOpa3oBaTEIbHBIN U
KYJIbTYPHBII YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JIEHCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI PEIIEKCUHN IS OLEHKHU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILLICHHUS;

YMETh OILICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO MX
CHIKEHHIO;



NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpU AaHAINU3E€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsATHE ce0s U APYTrUX:

IPUHUMATH Ce0sl, TOHUMAsi CBOM HETOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTUBBI W apryMEHThl JPYIMX IpU AaHAJIU3€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOrO YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenMeTrHble pe3ynbTaThl OcBoeHUs mporpamMmbl COO mno Ouoioruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crieupruyeckue s yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHHIO, HHTEPIIPETAILIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHUIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUI B Pa3iMuYHbIX y4E€OHBIX CUTYalHUsAX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
pe3ynbTaThl MPEACTABICHBI IO T0J1aM 00yUYEHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydeOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBI MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUISl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M MOHSTHIMA:
KWU3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEH BeIIeCTB U TMpeBpalleHue
HHEPrUM), TOMEOCTa3 (CaMOpEryJysiius), YpOBHEBasE OpraHu3alis )KUBBIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHWE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHON Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 meHTpax MHOTooOpasusi u
MPOUCXOKICHUS KyJIbTYpHbIX pactenuii H. M. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHUE BJIAJIETh METOJIJAMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0IEHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOLECCOB W SIBJIICHHM, OpPraHU3alus U IPOBEIAECHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEeMbIMH BEIWYMHAMH, OOBSICHEHHE IMOJy4YEHHBIX



pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JieN1aTh BBIBOJIBI HA OCHOBAHUU TMOJTYUYCHHBIX PE3YJIbTATOB;

YMEHHE BBIJCIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHAa BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKOro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIJIOJJOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIbHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS s OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUMN, JJISl MPUHATHUS MPAKTUYECKUX PELIECHUI B MOBCEIHEBHOMN
KU3HU C Ienplo obecredeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3I0POBBS
OKPY>KaIOIINX JIIO/ICH, COOMI0OIEHUS] HOPM TPaMOTHOTO MOBEJACHHS B OKPY KAIOIICH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JIOCTHKEHUMN
COBpEMEHHOW  Ouojsoruun U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
PUPOIOTIOTH30BAHUS;

YMEHHE pelaTh »JJIEMEHTAapHble TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CIEIMJICHHOE HAaCJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMs IJIsl Mpe/CKa3aHUsl HAacJIeJOBAaHUS MPU3HAKOB Y
OpPraHH3MOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M MIpPaKTUYECKHue padoThl, COOIOIAThH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HHGOPMALUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMALMU, HAYUHO-IOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001ast 6noIOTHYecKyr0 HH(POPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buosnorus» ¢ 11
Kjlacce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAaHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAYYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PECHHS, O BKIAJ€ POCCUHUCKHUX U
3apyO0eXHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAJIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pElIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJIALNSA, TeHO(OH, SBOTIONUS, ABIKYIINE CUJIbI ((DaKTOPbI) 3BOJIOLNUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



IKOCHCTEMa, MPOIAYIEHTbI, KOHCYMEHTBI, pEAYyLEHThl, LIeNu I[HUTaHus,
AKOJIOTHYECKas TpamMua, OMoreoreHos, onocdepa;

yMEHHE U3JaraTh OHOJOTHYECKHE TEOpUH (IBOJIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogasimeBoro cxonctBa K. M. bapa, uepenoBaHus rjiaBHbIX HalpaBieHUN U
nyTteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISTh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHUS B OMOJIOTUHU: HAOI0/IEHHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCICyeMbIMU BEIWYMHAMH, OOBSCHEHHE IMOJYYCHHBIX
pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TOHATHUN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE TPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUNA, MPOAYIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOU
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEIIECTB W TIOTOKA DHEPTHMM B DKOCHUCTEMAaX, AHTPONMOTECHHBIX HW3MEHEHUN B
HPKOCHUCTEMAxX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHUOr€OXUMHYECKUX
LIMKIIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS IS OOBSICHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIS1 NPUHATUSA MPAKTUYECKUX PELICHUH B IMOBCEIHEBHOU
KU3HU C 1eJplo obOecriedyeHus: 0e30MacHOCTHM CBOETO 3J0POBbsI U 3/I0POBbS
OKPY>KaIOIINX JIFO/IeH, COOII0OIEHUS] HOPM TPaMOTHOTO MOBEJCHHS B OKPY KAIOIICH
IPUPOTHON cpene, TMOHUMAHUE HEOOXOIUMOCTH HCIOIb30BAHUS TOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOI0TIOIb30BAHMS;

yYMEHHE pelaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1[eMU MUTaHUS);

YMEHHUE BBINOJIHATh J1TA0OpATOPHbIE M MpaKTUYECKUe pabdoThl, COOMIOAThH
npaBuJia Mpu padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPHUTHYECKH OIICHMBATh ¥ HWHTEPHPETUPOBATH HMH(POPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 T[ICEBJOHAyYHbIE 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TTOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHHS,
000011as1 OMOJIOTUYECKYI0 MH(POPMAIIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapaTt OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunuyecTBO YacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TEM nudpoBLIe
Ne n/m P Kontpoabnsie IIpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcbl
b K
buonorus kak Hayka 2 0 0.5 nomotexa O
https://m.edsoo.ru/7f41c292
JKuBble CUCTEMBI U X OpraHu3aIus 1 0 0 Bubmiorexa OK
https://m.edsoo.ru/7f41c292
XUMHYECKHI COCTaB U CTPOEHUE KIIETKHU 8 0 1 bubnnorexa [IOK
P https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
XK 6 1 0
HBHCACATCILHOCTE IICTIH https://m.edsoo.ru/7f41¢292
PazMHOXeHUE 1 HTHANBUAYATEHOE Pa3BUTHE 5 0 | bu6nmorexa LIOK
OpPraHu3MoB https://m.edsoo.ru/7f41c292
HaciaencTBeHHOCTh M U3MEHUYHUBOCTD g | 15 bubmmoteka IIOK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
Cenekiust opranu3mMoB. OCHOBBI 3 0 0 bubmuorexa [IOK
OMOTEXHOJIOT U https://m.edsoo.ru/7f41¢292
PesepBHOE Bpems 1 0 0 bubmmorexa [TOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 4




11 KJIACC

KoandecTBo uacoB DJIeKTPOHHbIE
HaunmeHoBaHHeE pa3aeiioB H TeM nudpoBLIe
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
b K
1 DBOIIOIUOHHAST OMOIOTHS 9 1 1 nosmotexa O
https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 | 0.5 Bbu6mmoteka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 O 5 0 1
PrAHM3MBL H OKPYAlOtlas cpeiia https://m.edsoo.ru/7f41cc74
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 0 0 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
bu6mmoteka IIOK
P 2
> C3CPBHOC BpeMit 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypchbl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 0 0 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto/1bl TO3HAHUS KUBOW IPUPOIBI.
[IpaxTnueckast padora Ne 1
bu6mmoreka [IOK
2 «Hcnonb3oBaHue pa3aIMuHbIX 1 0 0.5
https://m.edso00.ru/863e6122
METOJIOB MPHU U3YUECHUU
OMOJIOTMYECKUX O0BEKTOBY
3 buonoruueckue cucTemsl, MpoIECCh | 0 0 bu6mmoreka [JOK
U UX U3yYECHUE https://m.edsoo.ru/863e6564
4 XuMUYeCcKui cocTaB KieTku. Boja u | 0 0 bubmuoreka [JOK
MHUHEpAJIbHBIE COJIN https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. CoctaB u cTpoeHue 6eIKoB 1 0 0
P https://m.edsoo.ru/8636b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTtopHas
6 pabota Ne 1 «M3yuenue | 0 0.5 bubmuoreka [IOK
KaTaJINTHYECKOU aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUIa3bl
WJTU KaTajasbl)»
bu6mmoreka [JOK
7 VYrnesonsr. JI 1 0 0
TICBOABL. HITHAR https://m.eds00.ru/863e6870




bu6mmoreka [JOK

8 Hykneniosbie kiciotsl. AT® 0 https://m.edsoo.ru/863e6d5c
9 Hcropus u MeTo bl U3y4ECHUS 0 bubnumoreka [IOK
kietku. Knerounas teopust https://m.edsoo.ru/863e6e88
10 Kretka kak nenoctHas xKuBast 0
cucTema
CrpoeHnue 3yKapruoTHUYECKON KIIETKH.
Jlaboparopuas padota Ne 2
«M3ydyeHne cTpoeHus KJIETOK bubnuorexa [JOK
11 pacTeHul, )KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OakTepui 10T MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpernapaTax u ux
OTIHCaHUE
12 OOMeH BeIIECTB U META00IN3M 0 Bubmorexa ITOK
https://m.edsoo.ru/863e766¢
bu6mmoreka [JOK
13 Potocmires. XemocHtres 0 https://m.eds00.ru/863e7¢98
14 DHepreTuveckuii oOMeH 0 bubmorexa LIOK
https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIeTKU. [{eneHue
KJIeTku. Muto3. JIlabopaTopnast
15 paborta Ne 3 «Habnronenune Muto3a B 0.5 bubmorexa LHOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha
TOTOBBIX MUKPOIpEnapaTax»
16 Bruocunres Oenka. Peaxkmus 0 bubmuorexa [JOK
MaTpUYHOI'0 CHHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
17 Tpancrsuus — Guocknres berka 0 https://m.edsoo.ru/863e796e
18 KonTponpHas pabora mo Teme: 0 bubnmoreka [JOK




"XUMHUUYECKUN COCTAB U CTPOCHUE

KIETOK. JKU3HENEeATENbHOCTD KIETOK"

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

19 Hexknerounsie (hopMbl KU3HH — 0 bubnmoreka [JOK
BUPYCBI https://m.edsoo.ru/863e7540
bubmuorexa [JOK
20 ®opMBbl pa3MHOXKEHHS OPTaHU3MOB 0 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
Meiio3. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.OIJI0I0TBOPEHHE.
21 Jlaboparopuas padota Ne4 0 bubnnoreka [JOK
"N3yueHue cTpoeHus noJ0BbIX https://m.edsoo.ru/863e7f4a
KJIETOK Ha TOTOBBIX
MHKponpenaparax"
” NupuBuyansHOE pa3BUTHE 0.5 bu6mmoreka [IOK
OpPraHu3MOB https://m.edsoo.ru/863e81b6
3 I'enetnka — Hayka o 0 bubnuoreka [IOK
HACJIEICTBEHHOCTU U U3MEHYNBOCTU https://m.edso0.ru/863e86{2
3aKOHOMEPHOCTU HACTEIOBaAHUS
24 IpU3HAKOB. MOHOTHOpUIHOE 0 bubmmoreia LIOK
https://m.eds00.ru/863e8878
CKpELIMBaHNE
JuruOpuaHoe cKkpemuBaHue. 3akoH Bu6morexa [JOK
25 HE3aBHCHUMOI'0 HACJICIOBAaHUS 0
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuemnieHHOE Hacle/I0BaHNe
npu3HakoB. JlaboparopHas padota Ne
26 5 «M3yuenune pe3ynpbTaToB 0.5 bubnmoreka [JOK

MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKpelnIuBaHus y Apo30(uiibl Ha
TOTOBBIX MUKPOIpEnapaTax»

https://m.edsoo.ru/863e8c60




7 I'eneTuka moma. HacnenoBanue | 0 bubmuorexa [JOK
IIPU3HAKOB, CLEINIEHHBIX C I10JIOM https://m.eds00.ru/863e8c60
H3menunBocth. HenacneacrBenHas
M3MEHYMBOCTh. JlabopaTtopHast

73 paborta Ne 6. 3yueHue | 0.5 bubnnoreka [HOK
MOAM(MUKAITMOHHOW U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOEHUE BAPUALIMOHHOTO psifia U
BapHallMOHHOW KPUBOM»

HacnencrBenHass ”3AMEHUYNBOCTb.

29 Jlaboparopuas pabota Ne 7. «AHanu3 | 0.5 bubnunoreka [JOK
MyTaluii y 1po30(Uiel Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»

30 I'eneTuka yenoBeka 1 0 bubmorexa [JOK

https://m.edsoo.ru/863e8d78
O06o0meHue mo Teme
«HacneacTBeHHOCTh U U3MEHUMBOCTh

31 opranuzMoB» KoHTponbHas pabota 1 0
o Teme "HacnenctBeHHOCTh 1
W3MEHYHBOCTB"

bu6mmoreka [JOK

32 (Cenexiui KAk Hayka i nporece ! 0 https://m.edsoo.ru/863¢9214

133 MeToabl U TOCTHKEHUS CEJIEKIINU | 0 bu6mmoreka [JOK
pacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHosorus Kak orpacib | 0 bubnnorexka [JOK
IIPOMU3BOACTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsl
" bub6 OK
1 DBOJIIOLIMS U METOJIbI €€ U3y4YEeHHS 1 0 0 nbsmorexa L
https://m.edsoo.ru/863ea20e
) Hcropus pa3sBuths NpeacTaBICHUN | 0 0 bubnnorexa [HOK
00 3BOJIIOLUU https://m.eds00.ru/863e¢9570
b K
3 MukposBonronus 1 0 0 nommorexa O
https://m.edsoo.ru/863e9cle
[Tonynsius Kak 3JeMeHTapHas
eAMHUIA BUJIA U DBOJIIOIIH.
bub6 OK
4 Jlaboparopnast pa6ora Ne 1 1 0 0.5 nommoreka L
https://m.eds00.ru/863e99¢c6
«CpaBHEHUE BUJIOB 110
MOp(}oTOrHIecKOMYy KPUTEPHIO
5 JIBrOKy1IHME CUITBI (3JIEMEHTApHBIC | 0 0 bubnuotexa [JOK
(akTOpbI) FBONIOINH https://m.edsoo.ru/863e9da4
b K
6 EctectBenHblit 0TOOp U €ro Gpopmbl 1 0 0 nomorexa LO
https://m.edsoo.ru/863e9ed0
Pe3ynbpTatel sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pa3zoBanue. JlaboparopHas 1 0 0.5 bubnuorexa [JOK
paborta Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPTaHu3Ma U e
OTHOCUTEIILHOTO XapaKTepay»
g Hanpasnenus u nytu 1 0 0 bubnuorexa [IOK

MakposBoonuu. HeobparumocTts

https://m.edsoo.ru/863e9cle




3BOJIIOIIHUH.

KonrponsHas pabora no teme:

«Bo3unkHOBEHHE U Pa3BUTHC ) KU3HU

9 "IlyTi 1 ABMKYLIUE CUJTBI 0
3BOIOIUN"
10 Ucropus xu3nu Ha 3emiie 1 METO/bI 0
e€ u3ydeHus
11 ['unoTre3sl MPOUCXOKACHUS KU3HU 0 bubnnoreka [HOK
Ha 3emuie https://m.edsoo.ru/863ea5ab
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 0 bubnuorexa [JOK
nepuoaaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOIUN
PaCTUTENBHOTO U )KUBOTHOT'O MUPA.
13 [IpaxTnueckas padora Ne 1 0.5 bubnnorexa [HOK
«/3yueHne UCKOIMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui 1 KUBOTHBIX B
KOJUIEKLIHSIX»
14 CoBpeMeHHas cucTema 0 bubnuorexa [JOK
OpPraHU4YECKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (aHTPOIIOTEHE?) 0 bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JIBmokymiue cuibl (pakTopsl) 0 bubnuoreka [IOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH SBOJIOLUU 0
YyeJoBeKa
13 UenoBeyeckue pachl U MPUPOTHBIE 0 bubnuorexa [JOK
aJiarTaiyy 4eJI0OBEeKa https://m.edsoo.ru/863eaca2
19 O600611eHue IO TeEMe 0




Ha 3emuie» KoHnTposbHas pabora 1o
teme "Pa3Butue xu3Hu Ha 3emie"

20 DKOJIOTHS KaK HayKa 0
)1 Cpenbl OOUTaHUS U SKOJIOTHYECKUE 0 bubnnoreka [HOK
(bakTopsl https://m.edsoo.ru/863eafec
AOGuoTtnveckue HakTopsbI.
JlaGopaTopHas padota Ne 3.
«Mopddonoruueckne 0COOEHHOCTH
. bubmuorexa [JOK
22 pacTeHMil U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanusy. JlaboparopHas pabora
Ne 4. «BnusHue cBera Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»
b K
23 buotnueckue hakTopsl 0 nomorexa 110
https://m.edso00.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKU
nonyssun. [Ipaktuueckas padbora
24 Ne 2 «IToacuéTt miaIoTHOCTH 0.5
MOMYJISINI pa3HbIX BUIOB
pacTeHun»
)5 Coob1ecTBa OpraHu3MOB — 0 bubnnoreka [JOK
OUOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI 0 bubnmoreka [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE MOKA3aTeNN IKOCUCTEMBI.
bu6mmorexa [IOK
27 DKOJIOTM4eCKHE MUPAMUJIBI. 0
. https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocucreM. Cykueccus
28 [TpupoaHbIe SKOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 0




30 buocdepa — rnobanpHas | 0 bubnnoreka [HOK
JKOCHUCTEMA 3eMIIn https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYyIIECTBOBAHUS | 0 bubnmoreka [JOK
ouochepsl https://m.edsoo.ru/863ebd 16

32 YenosedecTBO B Onocdepe 3emin 1 0

13 CocylecTBoBaHUE PUPOJIBI U | 0 bubnnoreka [HOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale

34 O6o06mienne Tembr «CoobiiecTBa u | 0
9KOJIOTHYECKHUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 )5

[NPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorwus / [Taceunux B.B., Kamenckuii A.A., PyomoB A.M. u apyrue /Ilon
pen. Ilaceunuka B.B., AkiimonepHoe o61miectBo «3narenbctBo «IIpocBemieHue)
* buonorus, 11 knacce/ Ilaceunuk B.B., Kamenckuii A.A., Pyouios A.M. u apyrue
/Tlon pen. Ilaceunuka B.B., Akimonepnoe o0uiectBo «M31aTenbcTBO

«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

Metonunueckoe mocooue Mumakosa. B.H. buonorus. Pemenue 3amau mo
reHetuke. 10 kiacc

Meroanueckoe mocooue. O6mas 6uonorus. bazoseiii ypoenb. 10-11 kiacc.

[Taceunuk B.B/ u3n. [IpocBemienue

HUPPOBBIE OBPA3OBATEJBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 498303153163862419047617439719797899236556763131
Bnageney Okpyruda Maprapwra BUKTopoBHa

OeicTevTened C10.04.2023 no 09.04.2024
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