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[Tpu pa3paboTke mporpamMmbl MO OWOJIOTUHM TEOPETUUYECKYI0 OCHOBY MJIS
OTNpe/eNeHus] MOAXON0B K (POPMHUPOBAHUIO COAEpX aHUS y4eOHOro mpeaMera
«buonorusi»  coctaBwiIM: KoHLentyaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeil, CoJlepKaHMs, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIINAIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEIHEro
obmero oOpa3oBanuss B Poccuiickoit denepanuu, a Takke IMOJOXKEHUS O
cnenuuke OMONOruH, €€ 3HaYeHUH B MTO3HAHUU KMBOM MPUPOJILI U 0OECIICYCHUH
CYILIECTBOBAaHMSI YesloBeYecKoro obimiectBa. COrjlacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTpe/eieHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[IporpaMmMa 1o Ouosoruu maéT MpeaCTaBICHHE O IeNax, 00 obmen
cTpaTernd OOy4YeHHs, BOCIHMTAaHUS M Pa3BUTHUS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro mnpeamera «buosorus», omnpenensieT o0053aTeabHOE MPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacupeleleHue Io pa3ienaM U TeMaM,
PEKOMEHIyeMYIO TOCIIEI0BATEIHbHOCTh N3YUCHHS YYEOHOTO MaTepHasia ¢ y4EToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa30BaTEebHOTO
MpoIIECcCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B nmporpamMe 1o OuHOJIOTMHM TakXe YYMTHIBAlOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAllpeIMETHBIM U MPEAMETHBIM pe3yibTaTaM
oOyduenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
JEATeIIbHOCTH/YU4eOHbIX JEeUCTBUN OOYydYarolIUXCsi MO OCBOEHHUIO COJEp KaHUs
OMOJIOrMYECKOro 00pa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIN ypOBEHb) pealn30BaH
OPUHLIMAII TPEEMCTBEHHOCTM B HU3yYE€HUU Ouoyioruu, Omaronmapsi 4emy B Hel
NPOCMATPUBAETCS HAIMPABJICHHOCTh HA Ppa3BUTHE 3HAHWM, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTALIUNA JIMYHOCTH, SKOJIOTMUYECKOr0 MBIIIEHUS, PEACTABIECHUHN O 310POBOM
oOpa3e >XM3HM U OEpeKHbIM OTHOILLIEHHUEM K OKpYXarolled NpUpOAHON cpene.
[ToaTomy Hapsimy ¢ U3ydeHHEM OOIIEOMOIOTHYECKIX TEOPHid, a TaKKe 3HAHUHU O
CTPOCHHH KMBBIX CHCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTpaMMe MO OMOJOTHH yIEJICHO BHUMAaHHE HCIOJIh30BAHUIO
NOJTyYEHHBIX 3HAHUN B MOBCEAHEBHOM JKU3HU JJISl PEIICHUS MPUKIAAHBIX 33/1a4, B
TOM 4Hucie: NpOoPUIAKTUKU HACIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHUKO-
Te€HETUYECKOTO KOHCYJBbTUPOBaHUS, 000CHOBaHUS IKOJIOTHYECKU
IEJIeCO00Pa3HOTO0 TOBEACHUS B OKpPY)KAIOIICH TPUPOTHOW cpene, aHamu3a
BJIMSIHUSL XO3SMCTBEHHOW JESITENbHOCTH YEJIOBEKAa Ha COCTOSHUE MPHUPOAHBIX U
HCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKJIAJIHON HaNpaBICHHOCTH
yaeOHoro mpenMera «buosiorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus
YCIIOBUH IJIsl PEIICHUsI OJJHOM U3 aKTyallbHBIX 3afad IKOJIHLHOTO OMOJOTHYEeCKOTO



oOpa3oBaHMs, KOTOpasi mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYarOLIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JUHAMHYHO Ppa3BHBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buonoruss Ha ypoBHe cpeaHero o0Omero oOpa30BaHUS 3aHUMAET BaKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS NPEICTABICHUN O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHHUS O KUBOHM MpHUpOAE, €&
OTJINYWTEINIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHU3alMA W 3BOJIIOLUH, CO3IAET
yCIOBUSL  JJIA:  TIO3HAHUS  3aKOHOB  JKMBOM  NpuUpOAbl, (OPMHUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30macHOro obpasa
YKU3HH, DKOJIOTMYECKOTO MBILUICHUS, IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
1 YEJIOBEKY.

Bonbiioe 3naueHrne GMOJIOTUSI UMEET TAKXKE JJIsl PELICHHs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA, COLUANM3ALMU
oOyuatouxcs. M3yuenue 61oiaoruu o0ecnedrnBaeT ycuoBus s (GOpMHUPOBaHMUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
MPEACTABICHUSIMU U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O IpeIHA3HAYEHUM y4eOHOro Ipeamera
«buonorus» cocraBWJIM OCHOBY Ui ONPEICIECHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €ro COAEp>KaHusA, MPEACTaBICHHOr0 B IporpaMMe 0
OHOJIOTUH.

OT10op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYILECTBIEH C MO3UIMH KyJIbTypOoCOOOpPa3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHWUA M YMEHMs, 3HaYUMbIE JIs
dbopmupoBaHusi 00IIEH KyJbTYphl, ONPEACISIONIME aJeKBATHOE TOBEJCHUE
YyeJoBeKa B OKpYKaroleld MPUPOAHONU cpejie, BOCTpEOOBAHHBIE B MOBCEAHEBHOM
KU3HU U MpaKTHUecKOoM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAaHUMU
3aHHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIyKaT OCHOBOM At pOpMUpPOBaHUS
MPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX ~ OpPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOrNYECKOro 00pa30BaHMs.

CTpyKkTypupoBaHHE COAEpX)aHUs Y4yeOHOro Marepuaja B IMPOTrpaMMe I10
OMOJIOTMHM OCYIIECTBICHO C€ YYETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUH 00
OTIIMYUTENBHBIX OCOOCHHOCTSX KUBOW MPUPOBI, O €€ YPOBHEBOM OpraHu3aiiu u
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeamera «bromorus»
BBIJICJICHBI CIIEYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KieTka kak Ouonornueckas cucrema», «OpraHuszM Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHuYecKOro MHUpay,
«DBOIIONMS KUBON NPUPOJB), « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.



Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBIIAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYPHO-(QYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
WCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JEUCTBUI B OTHOILIEHWU OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Joctrmxenue 1ienu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6a3oBoM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331a4:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIY>KaIlUX OCHOBOU
JUIst (POPMUPOBAHUSL TIPEICTABICHUNA O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJIaX HAy4YHOTO MO3HAHMSI, CTPOSHUHU, MHOT000pa3uu U OCOOCHHOCTSIX KUBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHU3AIMU, BBIIAIOIIUXCS OTKPBITHIX U COBPEMEHHBIX
UCCIJIEJOBaHMSIX B OMOJIOTHH;

dbopmupoBaHUe y OOY4YaIOIIMXCSA IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPUYECKUX CIOCOOHOCTEW B Mpoliecce aHainW3a JAHHBIX O MyTSIX Pa3BUTUS B
OMONOTHH HAyYHBIX B3TJISIIOB, MW M MOAXOAOB K W3YYCHHUIO JKUBBIX CHUCTEM
pa3HOTO YPOBHS OpraHU3aIiH;

CTaHOBJIEHHE Yy oOydarommxcs oOued KyiabTypbl, (YHKIIMOHAIbHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHUI OOBACHATh U OLICHUBATH SIBICHUS OKPY>KAIOILIETO
MHUpa KUBOW MTPHUPOAbI HAa OCHOBAaHMHM 3HAHWM W OIBITA, TOJYYEHHBIX MPHU
M3y4YEeHUU OUOJIOTHH;

¢opMupoBaHue y OOydalOIIMXCS YMEHUHA WIUIIOCTPUPOBATH 3HAUYEHUE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKON JEATENIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCTIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEJIOBEKOM YKHBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHUS K HEl, COOTI0ICHUS ITUYECKUX
HOPM IIpU MIPOBEIECHUH OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM ISl TIOBBIIICHUS YpPOBHS
IKOJIOTUYECKOH KYIbTYPHI, A1 (GOPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TMOCJIEJICTBUIA CBOEH AESITENIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOILEH cpeie,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBaHWE W COONIOZCHHE Mep MNPODUIAKTUKU
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpasoBaHusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00s3aTENbHBIM YYEOHBIM IMPEAMETOM, BXOIAIIUM B
cocTaB IpeaMeTHoM obnacTu «EcTecTBeHHO-HAYYHbIE TIPEIMETHDY.

Jlist m3ydenusi Ouoaoruy Ha 6a30BOM YPOBHE CPEHETO 0011Iero 00pa3oBaHus
orBoauTcs 68 yacoB: B 10 kiacce — 34 yvaca (1 yac B Henento), B 11 knacce — 34
yaca (1 yac B He/1eI10).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocopueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOW MPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilaccupuKalMs, MOJIETUPOBaHUE, CTaTHUCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

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

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IeHOTUYECKU ), OMOCEepHBIA.

JdeMoHCTpauu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HW», «YPOBHU OpPTraHU3AIUU
YKABOW MPUPOIBI».

O6opynoBanue: moaesb moJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BellecTB B KieTke. l[loanepskanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBoOWcTBa OenkoB. buonoruueckue
byHKUIHUU OENKOB.



depmentsl — Owuonormyeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst pepMEHTOB OT HEOPTAaHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunpl - (caxaposa, JakTo3a) M MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel: Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUE
yTIE€BOO0B, OEIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBesie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX kKucnoT. Ctpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKIHN.

[utonorus — Hayka o kietke. KiietouHas Teopust — mpuMep B3aUMOIECHCTBUS
ujel 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIICTKH.

Knerka kak wnenoctHas xuBasg cuctema. OOmme NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuornyeckas. (OcoOeHHOCTH
CTPOEHHMsI MpoKapuoTHueckoil kietku. Knetounas crenka Oaxtepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceoictBa u Gpynkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradouibl kietku: JIIC, ammapat ['onbmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxjaenne MUTOXOHJApUN W Tiactua. Bunbl mnactun. HememOpaHHbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. OyHKIUHA OPraHOUI0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas o000JI0UKa,
KapuoIuia3Ma, XpoOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammer:  «PacnpenenneHue XMMHYECKUX DJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B dKUBOM IPUPOAEH.

Tabmuubr u cxembl: «llepuogndeckas TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «buocunres 6enka», « CTpoeHHe MOJIEKYJIIbl OellKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue szipa KIEeTKu», « Y IeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE MJi MPOBEACHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOTHI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHas pabGota Ne 2. «M3ydyeHue CTpOEHHUS KIETOK PACTCHUI,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmaparax M HX
OMHCAHUE.

Tema 4. ’/Ku3HeneATeIbHOCTb KJICTKH.

OOMeH BelIeCTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEeH) U
JUCCUMWIAIMSA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUUM B TMOHUMAaHUU
MeTadom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U retepoTpodHsiid. Ponb GpepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpensl Ha OTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUI.

XeMocuHTe3. XEeMOCUHTE3UpYIole OakTepuu. 3HAYCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenune u ero Buubl. KuciopogHoe OKHUCIEHHE, WIH KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (DHEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanusi reHetudeckoil uHdopmanuu B KiIeTKe. ['€HETHYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabii cuaTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KomupoBanue amuHOkucioT. Pons pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIAa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KWUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mmmynozaedpunura yenoseka (BMY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpWILIMA, peBepTaza u  uHTerpasa. [Ipoduiakrtuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanoBckuii, K. A. Tumupsizes.

Tabmuubl U cxembl: «Tunel nutanusy, «Merabonuzmy, «MuUTOXOHAPUSY,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Pemmukarus JJTHK».

Oo6opynoBanue: monenu-anmnkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHHMe U HHANBHU/YAJIbHOE Pa3BUTHE OPTAaHU3MOB.

KrnerouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBII Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrnyeckue OCHOBBI PAa3MHOKEHHUS UM  UHAUBUAYAJIBHOIO  pPa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxondmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemas ruGenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpo0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOINOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIIME HA CTaAusX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIOrMYECKUMI CMBICT H
3Ha4YEHUE MeHo3a.

['ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKM U sSIMYHUKUA. OOpa3oBaHHWE W PA3BUTHE TOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOT€HE3 U OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK U cHepMaro3ouoB. OIUIog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MMO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pa3BuTHe. THIIBI
NOCTAMOPHUOHAIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMmoe (JIMYMHOYHOE). BnusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounbiii mukn», «Pemmukanus JTHK», «Mutosy,
«Meriosy, «IIpsMoe 1 HenmpsiMOe pa3BUTHEY, «l 'aMeTOreHe3 y MJIEKONMUTAIOUINX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

OOopynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmaTo30H/1bI
MJICKOIIUTAIOIIETOY, «SHleKIIeTKa MeKonuTaromero», «Kapuokunes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-anIuIuKanus «JlejJieHue KIeTKW», MOJIEIb
JIHK, Mmonenb meTadazHOi XpOMOCOMBI.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOIMpenaparaxy».

JlabopatopHas pabora Ne 4. «/3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HaciieAcTBEHHOCTh 1 U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Mlctopus pa3BUTHs reHETUKU. POk nutonorun
U OMOpPUOJIOTUM B CTAaHOBJICHHHM Te€HETUKHU. Bkiag poccuiickux u 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEMAasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . Menaenem.
MonorubpuHOe CKpelnMBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TEPBOTO
nokoyieHusA. IlpaBuno JOMHUHMPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unioresa ynctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWE. 3aKOH  HE3aBUCUMOIO  HACJI€IOBAHMS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JIUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JUJISL OTIPEICJICHHS TeHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHHIO I'eHOB. HapylieHne cueruieHus reHOB B pe3yJibTaTe
KPOCCUHTOBEpA.

XpOMOCOMHasi TEOpHUsI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe moyia. AyTOCOMBI U TMOJOBBIE
XpoMocOoMBL. ['omorametrHele M reTeporaMeTHbie OpraHus3mbl. HaciienoBaHue
MIPU3HAKOB, CIIETJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH. BapranoHHbBIN psifi ¥ BapualliOHHAsT KpUBasl.
Hopma peakuuun npuszHaka. KonmuecTBEHHBIE M KAaYE€CTBCHHBIE MPU3HAKU M KX
HOpMa peakiuu. CBoCcTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
W3MEHUYMBOCTUA. MyTarmoHHas U3MEHUYNBOCTh. Kimaccudukamnus MyTamnuii: TeHHBIC,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa u nmpuuuHbl MyTanuid. MytareHHbIE (DaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBennbie 3a00jeBaHUs 4YEJIOBEKA: T'EHHbIE OOJE3HU,
00JIe3HU C HACJIEIACTBEHHOM MpPeApaclosiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTauud. CTBOJOBbIE KETKU. [IpuHIUIIBI
3JI0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MTPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MeauKo-reHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUECHUE MEIUIIMHCKOMN
TCHETHKHU B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JlemoHcTpanum:

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

Tabmuet u cxembl:  «MOHOTHOPUIHOE  CKpEIIMBAaHUE M €ro
HUTOTCHETUYECKAass OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOreHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTonornyeckue OCHOBBI  JUTHOPUIHOTO CKPEILLUBAHUAY, «Meiio3y,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'€HeTHYecKue KapTbl paCTEHUN,
JKUBOTHBIX W 4eEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTumnbl uyenoBeka H KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpyni KpoBu», « MyTarimoHHas U3MEHUYUBOCTDY.

O6opynoBanue: Mojaenu-ammInKanun «MOHOTHOPUIHOE CKpEIIUBaHUEY,
«Hemonmunoe momuHupoBanuey, «JlurnbpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bOopMBbI KpBUIBEB U OKPACKH TeMa), repOapuit «I'opox MOCEeBHOIN.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUIHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabGopaTtopHnas pabora Ne 6. «M3yuenne MoauuKaIMOHHON W3MEHYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Tpaktnueckass pabora Ne 2. «CocTaBieHHME W aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Centekuust opranusMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuyenue H. W. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIeHTpbl NPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIUU. MacCoBBI U MHAMBUAYAIbHBIA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. BIm3KopoACTBEHHOE
CKpeluBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otrnanénnas rtubpummu3anuss u €€ ycnexu. VICKyCCTBEHHBIM MyTareHes U
IIOJIyYEHHUE TOJIMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacTeHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

broTexHOoJIOTH Kak OTpacib NPOU3BOACTBA. ['€HHas HMH)KEHepus. OTallbl
co3ganust pexomOuHantHoM JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kiletounble KyapTypbl. MUKPOKIIOHAIBHOE PAa3MHOXKEHHUE PACTEHUM.
KJiloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dTtudeckue  mpoosembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. M. BaBuios, M. B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBaHOB.

Tabmuiel m cxeMbl: Kapta «lIeHTpbl MPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamnus», «Padbotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0beKTH OuoTexHoNOTHN», «KileTouHbie KymbTypel U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U nepeHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsIKH TUIOAOB U KOPHEIIIOOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».



JlabopaTtopHblie U npakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJbl U JOCTHXKEHHUS CEJIEKLIHUH PACTeHUH H
YKUBOTHBIX (Ha CEJIEKINOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPATOPUIO
arpoOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[IpeAnocbuUIKM BO3HUKHOBEHHS 3BOJIOIMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MeCTO B OMOJIOTMHU. BiusiHue >BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerenbcTBa HBOMONUU. [lameoHTONOrMYECKHE: TOCIEI0BATENBHOCTD
MOSIBJICHHS BHUJOB B TAJIEOHTOJOTHYECKONW JIETONMHUCH, TMEPEXOAHbIE (OPMBIL.
buoreorpaguyeckue: cxoncTso U paznuuue ¢payH u (Haop MaTepuKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3TMUUS SMOPHOHOB pa3HBIX BHUIOB
M03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJOTHYHBIC, aHAJIOTHYHBIC,
pPYIUMEHTApHBIE OpraHbl, aTaBU3MbI. MOIEKYIIPHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACIIEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTell y Bcex
OpPTraHH3MOB.

OpomonnonHass Tteopusi Y. JlapBuna. [Ipeanochbuikd BO3HUKHOBEHHS
napBUHM3MA. J[BWDKyIIME CHUIIBI JBOJIONUU BHUIAOB 1o JlapBuHy (M30BITOYHOE
pa3MHOKEHHE TIPH OTPAaHUYCHHOCTH PECYpPCOB, HEOMpeaenEéHHas W3MEHYMBOCTb,
O0opb0a 3a CylecTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u €€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposBosmrorus. [Tomymnsius Kak equHUIA BUIa U YBOJIOIUH.

JBrkymue cuiibl ((paxTopbl) 3BOJIOLUK BUAOB B NpHpoae. MyTalluOHHBIN
nmporecc ¥ KOMOWHATHBHAS W3MEHYMBOCTH. [lOMynsAIIMOHHBIE BONHBI M ApEid
reHoB. M3onsims 1 MUrpausi.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tpucnoco6eHHOCTh OpraHU3MOB Kak pe3yibTaT 3BoJouud. [Ipumepst
MPUCTIOCOOJICHHI Y OpraHu3MOB. ApoMoph03bl M HAHOATATI TAIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakpoaBomorusi. PopMbl  3BONMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTtuMocTh 3BOMIOLHUU.

[TpoucxoxaeHre OT HecleuUaaIu3upoBaHHBIX MpenkoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHaAs paguarus.



JlemoHncTpanum:

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

Tabnunps! 1 cxemsl: «Pa3BuTre OpraHMuECcKOro Mupa Ha 3emiie», «3apoIbliin
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
cylecTBoBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUI,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYUBOCTB», «Apomopdo3sl», «Mnmoamantamuun», «OOWas aereHepaunus,
«/IBmwxymme cwibl 3Bomoonun», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsuna», «boprba 3a cymectBoBaHue», «IIpucnocoOIeHHOCT OpraHU3MOBY,
«["eorpaduueckoe BumooOpazoBaHue», « IKOJIOTUUECKOE BUI000PA30BaAHHE.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
HAOOp IUIOAOB M CeMsH, Koiuiekuus «lIpumepbl 3alUTHBIX HMPUCIIOCOONIECHUN Y
KUBOTHBIX», MOJieNb «OCHOBHBIE HANpPaABJICHHS IBOJIIOLMU», 0OBbEMHAs MOJEINb
«CTpoeHue roJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpapuyeckas kapra wMupa, KoJuleKuusa «@POpMbl COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX U pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIIaXHble npenaparbl «Pa3BuTue HacekoMmoro», «Pa3Burtue
JATYIIKWY, MUKporpenapat «/[pozoduna» (Hopma, Mmyrauuu (GOpMbI KpbUIbEB U
OKpPACKH Tena).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaboparopHass pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(}OIOrHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoOJCHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHay4yHble TpPENCTABICHHUS O 3apOKJICHUU >KM3HU. HayuHble THIIOTE3bI
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHclepMus. XuUMUYecKas
HBOMIONUS. AOHMOTEHHBIM CUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON IBOMOINY. HavanpHbIe 3Tansl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP W BO3HHKHOBEHHME NPOTOKJIETKU. [lepBble KIETKH W KX 3BOJIIOLUS.
®opMUPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npoTepo3oiickast dpel. Ilaneo3olickas spa u €€ Nepuoiabl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITYPUHUCKUN, TIEBOHCKUH, KAMEHHOYT OJIbHBIN, [IEPMCKHUH.

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

KaliHo3o0Mckass 3pa W €€ mnepuoAbl: MAJICOTCHOBbIM, HEOIECHOBBIN,
AHTPOMOTE€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl u
XUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMyYecKOTO0 MHpa KaK OTpaxkeHHe 3BoJIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPTaHU3MOB.

DBOJIOLHS YeT0BeKa. AHTPONOJIOTHs KaKk Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH YeloBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakrtopsl) — aHTpomorene3a.  HacneactBenHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIecTBeHHbIH o00pa3 KHU3HHU,
U3rOTOBIICHUE OPYAUI TPyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yemoek npsaMoxoasmmi, YemoBek HeaHIepTalbCckui, UYenoBek
pasymHblii. Haxonku HCKOmaeMmbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3Ta, 00pas3 KU3HHU, OPYIU.

YenmoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpasmiickasi),  HErpo-aBCTpaJioujHas  (9KBAaTOpUajbHAas),  MOHTOJOWIHAS
(a3maTtcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. . Onapun, C. Mumnnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHOBeHHMe COJHEUYHON CHCTEMBI», «Pa3BuUTHE
opraHudeckoro Mupa», «PacturenbHas kineTtka», <«OKUBOTHas  KIETKay,
«IIpokapuoTnueckass kinetka», «CoBpeMEHHash CHUCTEMa OPraHWYECKOro MUy,
«CpaBHEHHE aHATOMHUYECKHX 4YEepT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX  HAXOIOK  IPEAKOB
COBPEMEHHOI'0 4EJIOBEKa», «JlpeBHenmme moam», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JIIOIU», «HenoBeyecKkrue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIa, HEaHJEpTaiblla, KPOMAHbOHIIA), CJIENKH WIIU
U300pakeHHsl KaMEHHBIX OpYAMH MEpBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX )KMBOTHBIX M PACTCHUI.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

[Tpaktrueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PACTCHHUM U
YKUBOTHBIX B KOJIJIEKIIUSX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAEBEIUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJorus KaK HayKa. 3ajaui U pa3feibl 9KOJOTUA. MeToabl SKOJIOTHUECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abuotuyeckue, OHMOTHYECKHE U aHTPOIOreHHble. JIeHCTBUE HKOJOTUYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPUOIN3M.
[IpucniocoOnenust  OpraHU3MOB K  JEHCTBUIO  a0MOTHYECKHX  (DaKTOPOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJCUCTBUM:
KOHKYPEHIMS, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HEUTpaiu3M. 3HAu€HHE OWMOTHUYECKUMX B3aUMOJEHCTBUWA [UJISl CYIIECTBOBAHMS
OpPTraHM3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApaKTEPUCTUKU nomyiasuuu. OCHOBHBIE IIOKA3aTENH
NOMYJSIMNA: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4uCI€HHOCTH MOMYJISILUA U €€ Perysus.

JlemoncTpanum:

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

Tabmunpl u cxemsl: kapTa «IIpuponnbie 30Hb1 3eman», «Cpeapl oOUTaHUA
Opranu3moBy», «®@otonepuoausm», «llonmynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUUA UHPY30puu-TyPenbkny, «luiesbie nenm.

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonorndeckne 0cCOOCHHOCTH pacTEHUN U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BinusHue cBeTa Ha pocT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Iloncu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHHI».

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTpaHCTBEHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizu B
ouoneHose.

Okoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTHI, PEAYIeHTh. KpyroBOpoT BEIIECTB U MOTOK HEPTUU B IKOCHUCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCUCTEMBI. [luimeBpie Iemu W CETH.
OcHOBHBIE TMOKa3aTeIM HSKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKUE
nupamMubl: TPOIYKUUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJINCTBEHHOTO Jieca.

AHTpONIOTrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluMBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouoceprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BemecTB 1 OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTaepo/a,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeuecTBO B 6nochepe 3emiin. AHTpONIOTeHHbIE U3MEHEHHs B Orocdepe.
['o6anbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBOBaHUE MIPUAPOJIbI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Omocdepsl. OCHOBA pallMOHATBHOTO
VIOpaBJICHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOJb30BaHue. JlocTuxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Toptpetsrl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Beprnanckuii.

Tabmuubr u cxemsl: «llumeBsie nenm», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuTanusy, «IKoJOTHYECKAasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKocUcTEMA MUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepnsie
aHTPOTIOTCHHBIC  BO3JCHCTBUS HAa TPHPOAY», «BaxkHeHIMe HCTOYHUKHU
3arpsi3HCHMSI BO3/IyXa W TPYHTOBBIX BOA», «[louBa — BakHEHIIasi coCTaBisIOmAs
ounochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBeiil 3hdexT», «DakTopbl
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OoOmas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yriepoaa B 6uocdeper», «kKpyroBopot azoTa B mpupoae».

O6opynoBanue: Mojaeb-anmukanus «TUnudaHble OMOIIEHO3B», TepOapwHii
«PacturenbHBIe COOOIIECTBAY, KOUICKINH «bHOIeH03», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTCHUH W
JKUBOTHBIX, TIPUHAICKAIINE K Pa3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnas kuura Poccuiickoit ®enepauuu, H300pa)K€HUS OXPAHSIEMBIX BHIOB
PaCTEeHUN U )KUBOTHBIX.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTUN HA BA3OBOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA30OBAHUA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOCHHUS OOy4YaloIMMHUCA MporpaMM cpeaHero oOiiero  00pa3oBaHMS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PpE3yJbTATOB OCBOCHUA IpeaMeTa «buonorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbBHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4eHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHS OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM ~ YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1LICJIU U CTPOUTH KUSHCHHBIC TUTAHBI.

JIn4HOCTHBIE PE3yNbTAThl OCBOEHUS NpeaMeTa «bHOIOrus» JOCTUTAIOTCA B
€AUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOIICCTBE MpaBUIaMHU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpoOIleccaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpAa3BUTHUSA, pA3BUTHUS BHYTPEHHEHW TMO3WLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULIMSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOICTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITA M OMNbITA JIEITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HaIpaBJICHUH
BOCITUTATEJIbHOM JIESTEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocst KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TPU CO3JAAHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOUX JEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOTO BBIMOJHEHHUS
y4eOHBIX, MO3HABATEIBHBIX U HCCIEAOBATEIbCKUX 3a/lady, YBaXXKUTEJIbHOTO
OTHONIIEHUS! K MHEHHUIO OINMOHEHTOB IMpPHU OOCYKJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOH WJICHTUYHOCTH,
NaTpUOTU3MA, YBAXXEHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH IMEpE.
Ponunoi, ropaoctu 3a CBOW Kpai, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OMOJIOTWMH, TOHMMAaHHUS 3HAYEHWS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3amuTe OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

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

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUU C
TpaauusiMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIECHWE K MHUPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAaHKE YMOLMOHAIBHOTO BO3IEUCTBUS KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BoCHUTAHUA, (POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0O€30MacHOro o00pa3a KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMAaHHWE IEHHOCTM TPaBWJI HWHAWBUIYAJbHOTO M  KOJUIEKTHBHOTO
0€30I1acHOTO MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 30POBBIO U KU3HU JIIOJCH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/y, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HaIpaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyIO JI€SITEIbHOCTD;

MHTEpPEC K pa3NuyHbIM cdepaM mpodhecCHOHATBEHON IeSTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHUI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU IIeJIeCO00pa3HOe OTHOIICHHE K MPHUPOAE KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMUS TIOCTYNKOB H OIICHKM WX BO3MOXKHBIX TOCIEACTBUN 7St
OKPYKaIOUIEH CPEeIbl;

OCO3HaHHWE TI00ANTBHOTO XapakTepa HKOJOTUYECKUX MpoOJIeM W TMyTeH HX
peleHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TPU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHATBHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPaHEHUE PAaBHOBECHS B DKOCHUCTEMax, OXPaHy BHJIOB,
IKOCHUCTEM, Orochephl);



AKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEI  OKPYKAIOLIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTHYECKOTO MBILIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JIEATENBHOCTH dKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUAJore
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOAbMH U MIO3HAHUS MUPA;

NMOHMMAaHWE crneruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikh B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKalolleM MHpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS IPUPOJITHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEJUILIMHBI, CO3JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CIOCOOHBIX pelIaTh  PECypcHble  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MIOMCKA MyTEH BBIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYE€HWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJIIHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YYEHUU OUOJIOTUH;

NOHMMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJy4aeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB U
MMEIOITUXCS JAHHBIX C IEJIBIO MOJYyUYEeHUS JOCTOBEPHBIX BBHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUSA IS
perieHus mpo0JieM B peabHBIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHME LIEHHOCTU HAYYHOU JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaTbl OCBOEHMsI yuyeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPaXKAOLIUE
IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(HUKYy METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBICHHUE, MPOIIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HAONMIOJIEHWe, HM3MEpPEeHHE, OKCIEPUMEHT W ApPYTHXx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

peryJsiTUBHBIC), o0ecrieynBaroIIme dbopmupoBaHue GyHKIMOHATIBLHOM
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYalolIUXCsi, CIIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC MEXAUCIUTUTMHAPHBIE,

MHUpPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3ynbTaTbl OCBOCHHSI INPOTPaMMbl CPETHETO OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JIOrHUecKHe JeHCTBUA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananu3za, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaAIIUKU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSTHUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUH UX
JTOCTHXKEHHSI, COOTHOCUTD PE3YNIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SIBJICHHIA
YKUBOM MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXAEHUS (MHAYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea  JuId peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMYECKHUX OOBEKTax, a



TaKK€  TMPOTUBOPEUMU  PA3HOTO  POJAA,  BBISIBICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
IIEJISIM, OLICHUBATh PUCKU TIOCIICACTBUMN ACATEIBHOCTH;

KOOPJIIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSX  PEAIBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIILICHUE ITPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NeHCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIbHOCTH,
HaBbIKAMHU  paspelieHusi MmpoOjeM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a71a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS,

UCTIONB30BaTh pPAa3jMuHbIe BUABI JCSATEIBHOCTH IO TMOJYYCHHIO HOBOTO
3HAHWS, €T0 HWHTEPHpPETAlHNH, MPeoOpa3oBaHUI0 W TNPUMCHCHHIO B YYCOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/TaHUH YICOHBIX U COITMATBHBIX TIPOSKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATETLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIAITh TIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOIAUTh apTYMEHTHI JIJIs JI0Ka3aTelIbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHHUS,

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE pEHICHHWS 3a7aud  pe3yJbTaThl,
KPUTHYECKHA OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsAM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIAThH IEJICHAINIPABICHHBIN TOUCK TEpeHoca CPEACTB M CHOCOO0B
JEeUCTBUS B MPO(DECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U TPAKTHUECKYIO 00JacTu
KU3ZHEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001aCTeH;

BBIJIBUTATh HOBBIC WJCH, TpEJjiaraTb OPUTHHAILHBIC MMOIXObI M PEIICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

3) pab6ora ¢ ungopmaumeii:

OpPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOUYHHUKAX MH(POpMAINH (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OWOJOTUYECKHX CIIOBApsAX U
CIIpaBOYHMKAaX, KOMIBIOTEPHBIX 0Oa3axX MaHHBIX, B VIHTepHETE), aHAIM3UPOBATH



nH(OPMAITUIO PA3TMYHBIX BUIOB U (hOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCT;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHOpMaIMKM, HEOOXOAUMOM JJI BBITOTHEHUS YYCOHBIX
3ajay;

MpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ounosiornyeckor uHGopmaIuu (CxeMbl, rpauku, TUarpaMMbl, TaOIUIbI, PUCYHKH
H IpyTroe);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBA NpH paboTe C
Ovonornyecko HMHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, aOOpeBHATYpy, HOMEHKIATYpY,
WCIIOJIb30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMATHl  WHOOpMAaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHue YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBJIATH KOMMYHHUKAITMH BO BCeX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYXIaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHLHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIIUNA JPYTHX y4aCTHUKOB
JAaiora Ui TUCKYCCUN);

pacmo3HaBaTh HEBEpOANbHBIE CpEACTBAa OOIIECHWS, IMMOHWMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3TUYHBIMUA CIIOCOOAMHU OOIIEHUS M B3aMMOJICUCTBHS, TTOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBIIATh YBAKUTEILHOE OTHOIICHNUE K COOSCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHas J1esiTeJIbHOCTD:

MMOHMUMAaTh M KMCIIOJb30BaTh MPEUMYINECTBA KOMAHIHOW W WHIWBUAYAIHLHOM
paboThI IpH pelIeHUU OUOIOTHUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JEUCTBHH C yd4€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0T0 YjieHa KOJUICKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboThI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO YyYaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLEHMBATh HUIAEU C TO3ULUUHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3IUYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIS BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M IOCTYIIKax IO OTHOLIEHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIE 3a7jaul B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH pPELICHHUS MpoOieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUMH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TNPOSBICHUIO HIMPOKOM JpyAHULIMK B
pa3HbIX 00JIaCTAX 3HAHWUW, TOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1laBaThb OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJITATOB LEIAM;

BJIAJETh HABBIKAMM  IO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpPLIAEMBIX JECUCTBUM M MBICIUTENBHBIX TMPOLECCOB, HX PpE3YJIbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM IJIsi OLEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PELLICHHS;

YMETb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA M0 MX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € O3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTHble pe3ynabTaThl ocBoeHus nporpamMmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielUpUuyYecKue s yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 1O OCBOCHHIO, HHTEPIIPETAUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXkKe B peallbHbIX
KU3HEHHBIX CUTYallUsiX, CBA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABIECHBI IO T01aM 00yUYEHUS.

[IpeameTHbIE pe3yNbTaThl OCBOCHHS y4ueOHOro npeamera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOIO MHPOBO33PEHMS, O BKIIAJIE€ POCCUUCKHUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUISl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
KW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0OMEH BeIIeCTB U MpEeBpalleHUE
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBAasT OpraHu3alus *KUBBIX CUCTEM,
CaMOBOCIIPOM3BeIeHUE (PENpPOAYKIIHSI), HACIEICTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpuH (KJIETOYHass, XpOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJEKYyJIpHOH Ouosoruu), 3akoHbl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 LEeHTpax MHOrooOpasus H
MPOUCXOXKJICHUS KyJIbTypHbIX pacTenuil H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTMH: HAOMIOACHUE U
OMMCAHHWE YKUBBIX CHUCTEM, NPOLIECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYE€HHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHUH, TEOPHA W 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEIECTB M NPEBPALICHUS DHEPIUU B KIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Meilo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMBUAYAJbHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHWUM, JJI MPUHATUS NMPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C IeNplo obOecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3/I0POBbSA
OKPY>KaIOIIUX JII0/IeH, COOIIOICHUSI HOPM IPaMOTHOTO MOBEJCHUS B OKPYKAIOMICH
OPUPOJIHON cpene, NMOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PalMOHAIBLHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIIATh CXEMbI
MOHOTHOPHUIHOTO CKpEIIMBAHMs JJIsl Mpe/CKa3aHUsl HaclIeJOBAHUS IPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOMHOIATH
MpaBuiia pu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKHM OLEHUBaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHMSA, BKJIIOYAIONIYIO IICEBJOHAYYHbIE 3HAHHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeACcTBa MAaccOBOW MH(pOpPMAlLMU, HAYYHO-OMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIUHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ass 6MoIOTHYecKyt0 UH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3yNbTaThl OCBOCHHS ydeOHoro mnpeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPAKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOM KapTUHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUISl pELICHUS KU3HEHHBIX 3aa4;

YMEHHE PACKpbIBaTh COJAEpKAHME OHUOJIOIMYECKUX TEPMHHOB M TOHSTHM:
BUJI, TIOMYJIALUSA, TeHO(OH, 3BOMIOLMS, ABIKYIINE CUJIbI ((DaKTOPBI) HBOJIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMd MUTaHUS,
AKOJIOTHYECKas MpaMua, OMoreonenos, onocdepa;

YMEHUE H3JIaratb OHOJOTMYECKUE TEOpuH (IBOIONUMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBieHUN U
nytei aBomoruu A. H. CeseprioBa, yuenns o 6mochepe B. M. Bepnanckoro),
OTIPEEISITh TPAHUIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMI BEIWYMHAMH, OOBSCHEHHE IMOyUYECHHBIX
pE3yNIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPWA W 3aKOHOB, YMCHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJICISATh CYIIECTBEHHBIE MPU3HAKKU CTPOCHHUS OMOJIOTHYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUWNA, MPOAYLUEHTOB, KOHCYMEHTOB, pPEIYyILIEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTUYECKUX (PAKTOPOB HA OpPraHU3MbI, MEpeHoca
BEIIECTB W TIOTOKA DSHEPIMM B DSKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTAa BEIIECTB U OHMOr€OXUMHYECKUX
LIMKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS IS OOBSCHEHUS OMOIOTUYECKHUX
IPOLIECCOB U SIBJICHUU, JJIs NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKpPYXAaIOLUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTO MOBEJICHUS B OKPYKAIOIIEH
NPUPOAHON cpeie, MOHUMaHUE HEOOXOIMMOCTH HCIOJIb30BAaHUS JOCTUKEHUN
COBPEMEHHOW OMOJIOTUH ISl PallUOHATIBHOTO MPUPOI0TI0JIb30BAHUS;

yMEHHUE peliaTh dJIeMEHTapHbIe OMOJOTUYECKHUE 3a/laud, COCTABISTh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKHe padoThl, COOIIOIAThH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00aJbHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBO 4acos DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB U TeM nuppoBbIe
Ne i/ P Kourposbubie = IIpakTuyeckue (upp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubnunoreka LIOK
1 b 2 0.5 0.5
HOJIOTHA faK Hayka https://m.edsoo.ru/7f41¢292
2 JKuBble cucteMbl U UX OpraHu3aIus 1 0.5 Bubmiorexa OK
https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
3 X i 8 0.5 1
MMHUYECKHUI COCTaB U CTPOCHHUE KIIETKH hitps://m.cdsoo.ru/7f41¢292
bu6nunorexa LIOK
4 X .
HSHCICATCIEHOCTD KIICTKH 6 0.5 https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE M MHIUBUAYAIBHOE PA3BUTHE 5 | bubmuorexa [IOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTL U N3MEHYUBOCTD 2 05 15 bu6mmoreka IIOK
OpraHU3MOB ' ' https://m.edsoo.ru/7f41¢292
7 Cenexkiust opranu3mMoB. OCHOBBI 3 0.5 bubmuoreka [IOK
OMOTEXHOIOTHH ' https://m.edsoo.ru/7f41¢292
bubnunorexa LIOK
P 1
8 CICPBHOC BpeMA https:/m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 4




11 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM uudpoBbie
Ne n/m P Konrpoubusie | Ilpakruyeckue (udpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6nmmoreka [IOK
1 . 1
IBOMONHOHHAS OHONOTHS ? 0-5 https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 0.5 0.5 Bbu6moteka [JOK
3emite ’ ’ https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
3 5 0.5 1
OPraHH3Mbl  OKpYKAIOWAs Cpea https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 .
Coo011ecTBa M 3KOJIOTHUSCKHE CHCTEMBI 9 0.5 hitps://m.cdsoo.ru/ 74 1ecT4
bu6numorexa LIOK
P 2
> C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2.5




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE

uugposbie

Nen/m | Tema ypoka KonrTpoabubie | IlpakTuueckue p

Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI

pecypchl
bubnunoreka LIOK

1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122

https://m.edsoo0.ru/863e632a
Merto/1bl TO3HAHUS KUBOW TPUPOIBI.

) [IpaxTnueckas padora Ne 1 | 0.5 Bu6moreka [JOK
«/cnosib30BaHUE PA3IMYHBIX METOJIOB TIPH ’ https://m.edsoo.ru/863e6122
W3YYEHUH OMOOTUYECKIX 00BEKTOBY

3 buonorunueckue cucremsl, NpoOLECCHl U UX 1 0.5 bubmuoreka [IOK
A3y4EeHUE ’ https://m.edsoo.ru/863e6564

4 XuUMHYECKUN cOCTaB KJIeTKU. Boja u 1 bu6nmorexa LIOK
MHHEPAJIbHBIE COJIN https://m.edsoo.ru/863e674¢

bu6nmorexa LIOK

5 benku. CoctaB u cTpoeHue 6eaKo 1

e TaB 1 CTpocHH OB https://m.edsoo.ru/863e6b72
®epMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas padora Ne 1
6 «M3ydeHne KaTaTuTHYECKON aKTUBHOCTHU 1 0.5 Bubnmorexa [IOK
i ' https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTasa3bl)»
b K
7 Vraesonasl. JInmmaer 1 nbmmorexa [0

https://m.edso00.ru/863e6870




bubnunorexa LIOK

8 Hyxientobsie kneaotsl. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus 1 METOIbI U3YUEHHUSI KIETKU. bubmmoreka [JOK
Knerounas Teopus https://m.edsoo.ru/863e6e88
10 Knetka kak 1ie1ocTHas )uBasi cuctema
CtpoeHue 3yKapuoTHYECKOUN KIIETKH.
JlaGopaTtopHas pabota Ne 2 «M3yuenue bubmmoreka [JOK
11 CTPOCHUS KJIETOK PACTEHUM, )KUBOTHBIX, 0.5 https://m.edsoo.ru/863e6ff0
rpuboB U GaKTepuil 1101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKPOTpPENapaTax U UX OMHCAHUE)
bubmmoreka [JOK
12 OOMeH BelecTB WM MeTab0JIn3M https://m.edsofru/863e766c
bubnnoreka [JOK
13 PorocunTes. XeMOCHHTES https://m.edsof)_.lru/863e7c98
14 DHepreTuveckuii o0OMeH 0.5 ngg;gf:g;gﬁg 63e7a2e
JKu3HEeHHBIN IMKIT KIeTKU. JleleHne KIeTKH.
Murto3. JITaboparopHast pabota Ne 3
15 «HaOimronerre MuUTO3a B KJIeTKaX KOHYMKA 0.5 bubnuorexa [IOK
https://m.edsoo.ru/863¢e7dc4
KOpEIIKa JyKa Ha TOTOBBIX
MHUKpOIIpernapaTax»
16 buocuntes 6enka. Peakuust MaTpuaHOTO but6mmorexa [IOK
CHUHTE3a https://m.edsoo0.ru/863e796e
bubnuotexa [JOK
17 Tpascnsnus — Guocknres benia https://m.edsogru/863e796e
bubnmnoreka [JOK
18 HexkneTounsie (opMbl )KU3HH — BHPYCHI 0.5 https://m.edsogru/863e7540
19 @opMBI pa3MHOKEHHUSI OPraHU3MOB bubnuoteka [JOK




https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e

bubnunorexa LIOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJOBBIX KJIETOK.

’1 OmnonorBopenue. JlabopaTtopuas pabora No 05 bubnmnoreka HOK
4 «M3yyeHue CTpOCHHS MOJIOBBIX KIETOK HA https://m.edsoo.ru/863e81b6
TOTOBBIX MUKPOIpErapaTax»

22 WNHnnBuayanbHOE pa3BUTHE OPraHU3MOB buomiorexa LIOK

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

3 ['eHeTnka — Hayka 0 HaCJIE€ICTBEHHOCTH U bubmmoreka [JOK
U3MEHYUBOCTU https://m.edso0.ru/863e86f2

24 3aKOHOMEPHOCTHU HACJIEAOBAHUS TPU3HAKOB. bubmmoreka [JOK
MoHOTHOPHIHOE CKPEITUBAHHE https://m.edsoo.ru/863e8878

)5 JlurubpuHoe ckpermBanme. 3aKoH bubnuoreka [{OK
HE3aBHUCHUMOTO HaCII€AOBAaHUS MPHU3HAKOB https://m.edsoo.ru/863e89a4
CuenieHHOE HacleI0BaHHUE NPU3HAKOB.

Jlabopartopnast pabora Ne 5 «M3yuenue
26 pezynli,TaTI())B MfHorI/I6pHﬂHor0 I/}IfII 0.5 bubmroreia LIOK
https://m.eds00.ru/863e8c60
TUTUOPUIHOTO CKPELIUBAHUS Y APO30PHUIIBI
Ha TOTOBBIX MHUKpOIIperiapaTax»

7 I'eneruka nona. HacnenoBanre Npu3HAaKoB, 0.5 but6mmorexa [IOK
CILICIUICHHBIX C MTOJIOM https://m.edsoo.ru/863e8c60
MsmenunBocts. HenacnencrsenHas
M3MEHYMBOCTH. JIaboparopHast pabota Ne 6.

N bubnuotexa [JOK

28 N3yuenune Mo upuKamoHHON 0.5

U3MEHYMBOCTH, IOCTPOCHUE BAPUALIMOHHOIO
psilia ¥ BapMallMOHHOU KPUBOW»

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




HacnencrBeHHast HN3MEHUUBOCTD.

29 Jlaboparopnas padota Ne 7. «AHanu3 1 0.5 bubnmoreka [JOK
MyTanui y 1po30(UiIbl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpOTIperaparax

bubnunorexa LIOK

30| Tererna enoneka ! https://m.edsoo.ru/863e8d78
PesepBHeIil ypok. O600IICHHE 10 TEMe

31 «HacnencTBeHHOCTh U U3MEHYUBOCTD 1 0.5
OpPTaHHU3MOB»

bubnunoreka LIOK
32 C 1
CHCKINIA K Hayika H Hpoteee https://m.edsoo.r/863e9214
13 MeTobl U JOCTHKEHHS CEJICKIIUU PaCTCHUN | bubmmoreka [JOK
M )KUBOTHBIX https://m.edsoo.ru/863e9214
bubnuoreka [{OK
4 b 1 .
3 MOTEXHOJIOTUS KaK OTpacib MPOU3BOICTBA 0.5 hitps://m.cdsoo.ru/863¢9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bcero u3yyeHusi =~ oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOIHS U METOJIBI €€ U3YUCHUS 1 bubmmorexa [OK
t A ya https://m.edsoo.ru/863ea20e
) Hcropus pasBuTHs IpEACTaBICHUN 1 bubnnorexa [HOK
00 3BOTIOIIUHU https://m.eds00.1ru/863e9570
bu6 K
3 MuKpO3BOTIOLMS 1 nommotexa [0
https://m.edsoo.ru/863e9cle
[Tomynsius Kak 3y1eMeHTapHas
€IMHUIIA BUJIA U DBOJIIOIUH.
4 Jlaboparopnas padota Ne 1 1 0.5 bubmmorexa [OK
paTopHai p B ' https://m.eds00.ru/863¢99c6
«CpaBHEHUE BUJIOB T10
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JIBroKy1ue cuibl (3JIeMeHTapHbIe 1 bubnnoreka [JOK
(bakTOpBI) F3BOIOLUN https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
6 E i1 0TO 1
CTECTBEHHEIH 0TOOP M €ro opME! https://m.edso0.ru/863e9ed0
Pe3ynbTatel 3BOTIONMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BHU1000pa3zoBanue. JlaboparopHas 1 0.5 bubnuorexa [JOK
pabota Ne 2 «Oncanue ' https://m.edsoo.ru/863e9fde
MPHUCTIOCOOTICHHOCTH OpraHu3Ma U e
OTHOCHUTEJILHOTO XapaKTepar»
g Hamnpasnenus u nytu ] bubnuoreka [IOK

MaKpO3BOJIOLUA

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




9 HeoOpaTtumocTs 3BoIOLMN 0.5

10 Wcropus xu3Hu Ha 3emiie 1 METO/bI
e€ U3yueHus

1 ['unoTe3sl NpOUCXOKACHUS KUZHU bubnuoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6

12 PazButue xxu3Hu Ha 3emiie o 3pam bubnnoreka [HOK
U Iepruogam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl 3BOJIIOLUU
PaCTUTENBHOTO U JKUBOTHOT'O MUDA.

13 [TpakTuueckas padorta Ne 1 0.5 bubnuorexa [JOK
«3yueHne UCKOIMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHH U )KUBOTHBIX B
KOJUIEKLIAAX»

14 CoBpeMeHHas cuctema bubnnoreka [JOK
OpraHH4YECKOro Mupa https://m.edsoo.ru/863ea48e

15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE?) bubmmorexa [TOK

https://m.edsoo.ru/863eac2c

16 JIBuoxymiue cuibl (pakTopsl) bubnnoreka [JOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OcHOBHBIE CTaIUN DBOJIIOLIUN
4eJI0BeKa

13 Yenoseueckue pachl U IPUPOIHBIE bubnnorexka [JOK
aJlaITaliy 4Y€JIOBEKa https://m.edsoo.ru/863eaca2
PesepBHelil ypok. O6001IeHNE TT0

19 TeMe «BO3HMKHOBEHME U Pa3BUTHE 0.5
JKU3HU Ha 3emMiie»

20 OKoJorus Kak HayKa

21 Cpenpl 0OOUTaHUS U SKOJIOTHUECKHE bubmuoreka [JOK




baxTops

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas pabora Ne 3.
«Mopdooruueckre 0cOOCHHOCTH

. bubnmoreka [JOK
22 pPacTeHM U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanusny. JlabopatopHas padbora
No 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bubmuorexa [JOK
23 buotnueckue paxro 0.5
HOTHYECKUE (aKTOPEI https://m.edso00.ru/863eb348
DKOJIOTUYECKUE XapPAKTEPUCTUKU
nonymsiuuu. [Ipaktuueckas padbora
24 Ne 2 «IloncuyéT mIOTHOCTH 0.5
MOMYJISILIUK Pa3HbIX BUJOB
pacTeHun»
)5 Coo0b1ecTBa OpraHu3MoB — bubnnoreka [JOK
OUOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJOTUYECKHUE CUCTEMBI bubmuorexa [JOK
(9KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TTOKa3aTeNN YIKOCUCTEMBI.
27 DKOJIOTHYECKUE TUPAMHUJIBI bubmmorexa [TOK
. PaVILIBI. https://m.edsoo.ru/863eb5ta
CaoticTBa 3xocucteM. Cykueccus
28 [TpupoaHbie 3KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 Buocdepa — rnobanbhas bubnuoreka [IOK
9KOCHCTEMa 3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmoreka [JOK

ouocdepsl

https://m.edsoo.ru/863ebd 16




32 UYenoseuecTBo B Ouochepe 3emin 1
13 CocymiecTBoBaHUE TPUPOJIBI U 1 bubnnoreka [HOK
YeJIOBEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIil ypok. O000IICHHE TEMBI
34 «Co0011ecTBa u 3KOJIOTUIESCKUE 1 0.5
CUCTEMBD»
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon IIpoBepsiemble npeIMeTHbIE Pe3yJdbTATHI 0CBOECHHS
NpoBepsieMOro OCHOBHOI 00pa30BaTeJIbHON MPOrPpaMMbl CPeIHEro
pe3yJbTara 0011ero ooOpazoBaHus

CdopcrpoBaHHOCTHIO 3HAHMI O MECTE M POJIM OMOJIOTHH B
CUCTEME HAay4YyHOTO 3HAHUS ECTECTBEHHBIX HAyK, B
(¢bopMUpPOBaHMM  COBPEMEHHOW  €CTeCTBEHHO-HAay4HOI
1 KapTUHBl MHpa U HAYYHOIO MHPOBO33PEHHS; O BKIIAJIE
POCCUICKHUX M 3apyOeKHBIX y4EHBIX-OMOJIOTOB B Pa3BUTHE
Omosorny; (QPyHKIMOHAIBHONH TPAMOTHOCTH YEJIOBEKa JIJIst

PCUICHUA )KU3HCHHBIX 3a1a4

YMeHue  packpblBaThb  COJAEp)KaHUE  OMOJOrMYECKHX
TEPMHUHOB W TOHSTHUH: JKHU3Hb, KIJIETKA, OpraHu3M;
MeTabonu3M (0OMEH BELIECTB M IpEBpallleHue 3HEPIUHu),
romeocra3d (CaMoOperyssuus), YpOBHEBas OpraHHU3aIHs
KHUBBIX CHCTEM, CaMOBOCIPOM3BEICHHE (PErpOmyKIus),

HaCJICACTBECHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

YMeHue wu3naratb OHOJOTMUYECKHE TEOpPHM (KJIETOYHAs,
XpOMOCOMHasi, MyTanuoHHas1), 3akoHbl (I. Mennens, T.
Moprana, H.M. BaBumoBa) u yueHus (0 IEHTpax
MHOT000pa3usi U MPOUCXOXKJIEHUS KYJIbTYpHBIX pacTeHUU
H.U. BaBunosa), onpenensts rpaHUlbl UX MPUMEHUMOCTH

K )KMBBIM CHUCTEMaM

YMeHue BIaJeTh METOJaMH HAy4yHOTO IIO3HAHUS B
Oouonornu (HAOJMIOJCHWE W ONHMCAHUE JKUBBIX CHCTEM,
MPOLIECCOB U SIBICHUWM; OpraHu3aids ¢ MPOBEJICHUE
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIIBHKCHHE THUIIOTE3HI;
4 BBISIBIICHHE 3aBUCUMOCTH MEXIYy  HCCIIEeTyeMBIMU
BETMYMHAMHU, OOBSCHEHHE TMIOJYYCHHBIX Pe3YJIbTaTOB,
WCIOJIb30BAaHHBIX HAYYHBIX TOHATUH, TEOPH W 3aKOHOB;
YMEHHE JIeJIaTh BBIBOJBI HAa OCHOBAaHUHM ITOJTYYCHHBIX

pe3yIbTaTOB)

YMeHue BBIIACIATH CYHICCTBCHHBIC IIPU3HAKHW BUPYCOB,

KJICTOK MPOKApHOT U IJYKApPHUOT, OAHOKJICTOYHBIX M




MHOTOKJIETOYHBIX OPTraHHU3MOB; OCOOEHHOCTH IPOIECCOB
oOMEHa BELIECTB M NPEBpAlllCHUs] HEPTUU B KIETKE,
(dboTocHHTE3a, MIACTHYECKOTO U IHEPTeTUYECKOro 0OMeHa,
XEMOCHHTE3a,  MHTO3a,  Meio3a,  OIUIOAOTBOPCHHMS,
pPasMHOXCHHS, HHIMBHIyaJbHOI'O pa3BUTHS OpPraHU3Ma

(oHTOrEHE3)

YMeHue NMpUMEHATh MOJTy4YEHHbIE 3HAHUS 1JI OOBSICHEHUS
OMOJIOTMYECKUX TIPOLIECCOB U SBJICHWM, U1 HPUHATHUSL
IIPAaKTUYECKUX PEUICHUN B IOBCEAHEBHOM JKU3HU B LIEIAX
oOecriedeHns: OE30MaCHOCTH CBOETO 370POBBS M 370POBBS
OKpY’KaloIIMUX JIoJied, COOJII0AEHUsS HOPM TI'PaMOTHOIO
IIOBE/ICHUS B OKPYXKaOUIEH NMPUPOAHON Cpele; MOHUMaHue
HEOOXOMMOCTH HCIIOJIb30BAaHUS JOCTUKEHUN
COBPEeMEHHOW  OWoioruu W OWOTEXHONOTHH 1S

ParOHAJIbHOI'O ITPUPOAOII0JIB30BaAHUSA

VYMmenue pemaTtb 3JICMCHTAPHLIC I'CHCTHYCCKUC 3aJadr Ha
MOHO- n I[I/IFI/I6pI/IZIHO€ CKpCliuBaHueC, CHCIIIICHHOC
HaCJICOJOBaHUC, COCTaBJIATH CXEMBbI MOHOFI/I6pI/I,I[HOFO
CKpCIIUBaHUA I IPEACKA3aHus HACIICJOBAHUA IIPU3HAKOB

Yy OPTaHU3MOB

YMeHHe BBHINONHATH JIA0OPATOPHBIE W  NPAKTUYECKHE
paboTbl, coOnronaTh MpaBwia HpU paboTe ¢ y4eOHBIM U

71a00paTOPHBIM 000PYI0BAaHUEM

YMeHue KpUTUYECKH OLIEHMBaThb W HHTEPIPETHPOBATH
HHpOpMaInIo OMOJIOTHYECKOTO COJlepKaHus,
BKJIIOYAIOLYI0 IICEBAOHAYYHbIE 3HAaHUSA W3 PA3IUUYHBIX
ucrtoynukoB (CMMU, HaydHO-mONyJNsipHBIE MaTepuabl);
STHUYECKHE AacCleKThl COBPEMEHHBIX HCCIIEJJOBaHMM B

6I/IOJIOFI/II/I, MCIUIINHC, OMOTEXHOJIOTUU
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YMeHune co3aBath COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE
coobmieHusi, 0000masi OMoJorndyeckyro HHGOpPMaLUI0 U3
HECKOJIbKUX  WCTOYHUKOB, T'PaMOTHO  HCIOIB30BaTh

MOHATUIHBIN anmnapat OMOJIOTHH




11 KIIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHOI 00pa30BaTeJIbHOI NMPOrpaMMbl CpeHero
001ero ooOpazoBaHus

CdopMupoBaHHOCTh 3HAHMI O MeCTe€ W POJM OHUOJIOTHU B
CUCTEME HAy4YHOI'O0 3HAHUs €CTECTBEHHbIX HayK, B
dbopMupoBaHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOMI
KapTUHBl MHUpa M HAay4HOIO MHPOBO33PEHHS; O BKJIAJAC
POCCUHCKHUX U 3apyO0ekKHBIX YU4EHBIX-OHMOJIOTOB B pa3BUTHE
Ouonorun; (yHKIMOHATHHOW TPAMOTHOCTH YEJIOBEKa JUIS

pCeUICHUS ) XU3HCHHBIX 3aaa4

VYMeHue  pacKpblBaTb  COAEp)KaHHE  OMOJIOTMYECKHX
TEPMUHOB M TOHATUH: BHJ, TMOMYJIALUsA, TE€HO(OHN,
OBOJIIOIMS, JBWXKYIIME CHIIBl  ((paKTOpBI) SBOJIOLHNH,
MPUCIIOCOOJIEHHOCTh ~ OPraHu3MOB,  BHA000pa3oBaHUE,
HKOJIOTHYECKUE  (PAKTOpPBI, HKOCUCTEMA, IPOJYLEHTHI,
KOHCYMEHTBI, PeIyLEHThl, LeNHU MUTaHUs, HKOJOrMYecKas

nupamuia, OnoreorneHos, onochepa

YMeHue uznaratb OMOJOrMYECKHE TEOPUU (IBOJIIOLMOHHAS
teopust Y. JlapBUHA, CHHTETHYECKas TEOPHUS HBOJIOLUH),
3aKOHBI U 3aKOHOMEPHOCTH (3apo/siiieBoro cxojactea K.M.
bopa, d4epenoBaHus TIVIABHBIX HAIpaBICHUNW W IyTel
ssomoru A.H. CeseprioBa, yuenuss o Ouochepe B.M.
Bepnazckoro), onpeaensTh rpaHULbl UX MPUMEHUMOCTH K

JKUBBIM CUCTEMaAM

YMeHue BiageTh METOAAaMHM HAay4yHOTO TIO3HAHHUS B
Owonornu (HAOJFOJICHWE W OINKMCAHWE JKUBBIX CHCTEM,
MPOIIECCOB W SIBJICHWUM; OpraHW3alus W TPOBEACHHE
OHMOJIOTMYECKOTO JKCIIEPUMEHTA, BBIIBHIKCHHE THUIIOTE3BL;
BBISBIIEHUE 3aBHCHMOCTHU MEXITY UCCIIETyeMbIMU
BEJIMYMHAMHU, OOBSCHEHHE TMOJYYCHHBIX pE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHSATHA, TEOPUH W 3aKOHOB;
YMEHHE JIeNaTh BBIBOABI HA OCHOBAaHWUU TIOJYyYEHHBIX

pE3yJIBTaTOB)

YMeHue BbIICIATh CYUIECTBEHHBIE MPU3HAKH CTPOCHUS
OMOJIOTHYECKUX 00BEKTOB: BUJIOB, MOMYJISIUMA,

IPOIYLIEHTOB, KOHCYMEHTOB, PEAYyLIEHTOB, OMOI€OLEHO30B




U DKOCHCTEM; OCOOCHHOCTH IIPOIIECCOB HAcCIeICTBEHHON
M3MEHYMBOCTH, €CTECTBEHHOrO 0TOOpa, BUI000pa3oBaHUS,
IPUCIIOCOOICHHOCTH OpPTaHU3MOB, nercTBus
IKOJOTMYeCKnX (AaKTOPOB HA OpraHM3MBl, IIEpEeHOCca
BEIIECTB M  IOTOKAa DHEPrHM B  JKOCHCTEMax,
AQHTPOTIOTEHHBIX ~ M3MEHEHHH B  OJKOCHCTEMax  CBOEH
MECTHOCTH, KPYroBOpPOTa BEUIECTB M OHOTC€OXMMHUYECKHUX

IIUKJIOB B Onocdepe

YMeHue MpUMEHSITh MOTYYCHHBIC 3HAHUS ISl OOBSICHEHUS
OMOJIOTUYECKUX TMPOLIECCOB W SIBJICHUW, IS TPUHATUS
MPAaKTUYECKUX PELICHUH B TMOBCEAHEBHOM U3HHU B LEIAX
obecrieueHrss 0€30MaCHOCTU CBOETO 370POBbS U 30POBbS
OKpYXaloIUX JItoJIeH, COOJIIOJIEHUsT HOPM TI'PaMOTHOTO
MOBEJICHUSI B OKPYXAIOWIEH MPUPOAHON Cpelie; NOHUMaHUE
HEO0OXOIUMOCTH UCIIOIB30BAHUS JOCTHXKEHUN COBPEMEHHOM

ouonoruu 1A paiOHAJIbHOI'O IIPUPOAO0II0JIb30BaHNA

YMeHue pemaTh 3JIEMEHTapHbIE OHOJOTMYECKHe 3ajaud,
COCTaBIISITh CXEMbI IEpPEeHOCAa BEIIECTB M DJHEPIUHU B

sKOcHcTeMax (ICTTH MTUTaHMS)

YMeHue BBINOJNHATH J1a0OpaTOpHbIE W MPAaKTUYECKUE
paboThl, coOmromaTe MpaBWiIa NMPH padboTe C Y4eOHBIM U

J1a00paTOpHBIM 000pyI0OBaHUEM

VYmenune KPUTHYCCKHU OLCHUBATL W HHTCPIIPETUPOBATH
uHpopmaIuio OMOJIOTUYECKOTO COJICpKaHUS,
BKIIIOUAIOIIYI0 TICEBJOHAYYHbIE 3HAHUS W3 Pa3TUYHBIX
uctounukoB (CMMU, Hay4HO-TIONYIspHBIE MaTEpHUAIbI);
paccMaTpuBaTh TIIO0ATBHBIE SKOJIOTHYECKHE MPOOIEMBI
COBPEMEHHOCTH, (OpPMHUPOBATH MO OTHOIICHHUIO K HHUM

COOCTBEHHYIO MO3UIINIO
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YMeHne co3gaBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBHIE
cool1ieHusi, 0000mas OMOJOTHYECKYI0 HHQOpPMAIUIO U3
HECKOJIbKUX  HMCTOYHHUKOB, T'PaMOTHO  HCIIOJIH30BaTh

HNOHATUIHBIN annapaT GMOJI0THU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

buonorus xak Hayka

1.1

buonoruss — nHayka o xwuBoil npupone. Ponab Ouomornu B QopMHUpOBaHUU

COBPEMEHHOI Hay4HOIl KapTUHBI Mupa. CuctemMa OMOJIOTUYECKUX HAYK

1.2

Metoapl MO3HAHUS >KUBOW NPUPOJbI (HAOMIOJEHHUE, DKCIEPUMEHT, OIHUCAHUE,
U3MEpeHHe, KiIacCu(pUKalMs, MOJCIMPOBaHUE, CTAaTUCTUYECKass o0paboTka

JTAHHBIX )

JKuBBIe cCTEeMBI U HX opraHnu3anusa

2.1

Kupble cuctembl (OmocucTeMbl) Kak IpeaMeT u3ydenusi Oouosnoruu. CBoHCTBa

OuocucTeM U UX pazHoolOpasue

22

ypOBHI/I OpraHnu3anmuu OHoCHCTEM: MOJ'IGKYJ'IHpHO-FeHeTHqCCKHﬁ, KHGTOQHBIﬁ,

OpraHU3MEHHBIN, OMYIALUOHHO-BUIOBOM, IKOCUCTEMHBIH, OrochepHbIN

XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

3.1

XUMHUYECKUN COCTaB KJIETKM. XHUMHUUYECKHE JJIEMEHTBI: MAaKpOIJIEMEHTHI,
MHKpO3JIEMEHTB. Boma u MuHepaibHble BemiectBa. DOYHKUMH BOABI U

MHHCPAJIBHBIX BEHICCTB B KIICTKE. HO}II[Cp)KaHI/IG OCMOTHYECKOT0 OaaHca.
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benku. CoctaB M cTpoeHHe OEIKOB. AMHHOKHMCIOTBI — MOHOMEpPHI OEJIKOB.
HeszameHuMble © 3aMeHUMBbIE aMHHOKHCIOTHI. AMHUHOKHUCIOTHBIA COCTaB.
YPOoBHU CTPYKTYpbI OEIKOBON MOJIEKYJbI (IIEpBUYHAs, BTOPUYHAS, TPETUYHAS U
YeTBEpPTUYHAsA CTPYKTypa). XHUMHUYECKHe CcBoilcTBa OenkoB. buonornueckue
(byHKLMU OENKOB.

®epMeHTHl — Ouosiornyeckue kartanuzartopbl. CTpoeHue (epMeHTa: aKTUBHBII
HEeHTp, cyOctpatHas crenupuunocts. Kodepmentsl. Burtamubbl. Otaunyus

(bepMeHTOB OT HCOPTaHNYCCKUX KaTalIn3aTOPOB.

3.3

VYrneBoabl: MOHOcCaxapuibl (TJIH0K03a, pubo3a M Ae30Kkcupr003a), Aucaxapusl
(caxapo3a, JlakTO3a) M TOJMCaXapuabl (Kpaxmaji, TJIMKOTEH, IIEJUT0I03a).
Buonornyeckue GyHKINUN YIIIEBOJIOB.

Jlunuasl:  TpUTAMLEpHIBl,  crepouibl,  (ochomumuasl.  ['mapodunbHO-
ruapodoOHbie cBoiicTBa. buonormueckue QyHkiuu aunuaoB. CpaBHEHHE

Yri€BOJd0B, OEJIKOB 1 JIMIIU 0B KaK HCTOYHHUKOB DOHEPTHUU
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Hyxneunossie kucnotsl: JJHK n PHK. Hykneotnasl — MOHOMEpBI HYKJIIEMHOBBIX

kucioT. Crtpoenne u ¢ynkuun JIHK. Ctpoenne u ¢ynknun PHK. ATO:




CTpOeHHE U PYHKITUN

3.5

Hwuronorus — Hayka o kierke. Knerounas teopust. MeTo bl U3y4eHHUs! KIIETOK.

3.6

Knerka kak menoctHas »kuBas cucrema. OOLIue NMPU3HAKU KJIETOK: 3aMKHYTas
HapykHas MemOpana, mojekynasl JIHK kak reHernueckuil ammapar, cucrema

cuHTEe3a OelKa

3.7

Tunsl KJIETOK: dyKapuoTHYecKas U mpokapuoTuueckas. OCOOEHHOCTH CTPOCHUS
OpoKapuoTH4Yeckoi  KkieTku. Kietounas crenka Oakrepuil. CrpoeHue
AYKapUOTUUECKOU KJeTKH. OCHOBHBIE OTJIMUUSA DPACTUTEIIBHOW, >KUBOTHOM H

rpUOHON KIIETKH

3.8

[IoBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHAs CTCHKA, IJIMKOKAIMKC, HX
¢dynkun. [lnazmarnaeckas memOpana, e€ cBoiicTBa U pyHKIMHU. LluTomnasma u eé
opraHousipl. OpHOMEMOpaHHBIE OPraHOMJbl KJIETKH: 3SHIOIIa3MaTHYecKas CeTb
(OIIC), ammapat I'ompmku, Jm3zocoMbl. [lomyaBTOHOMHBIE OpPraHOWIBI KIIETKHU:
MUTOXOHJpUH, IUIacTuibl. [IpoucxoxkaeHne MHUTOXOHAPHA M IIacTHI. Buubl
wiactua. HemeMOpaHHbIE OpraHoubl KJIETKU: PUOOCOMBI, KJIETOUYHBIN LIEHTD,

PECCHHUYKH, KT'YTUKH. (DYHKLII/II/I OpraHOﬁHOB KJIeTKH. BxiroueHus.

3.9

Anpo — perynsTopHbld HeHTp kieTku. CTpoeHue sjapa: siiepHas 000J0uKa,

KapuoIuiadMa, XpoMaTuH, SAAPbIIIKO. XpOMOCOMI)I.

3.10

TpchnopT BCIICCTB B KIICTKC.

X(HBHCI[GHTGJ’IBHOCTL KIICTKH

4.1

O6men BemiecTB, WM MeTa0OIM3M. AcCUMWIALUA (TUJIACTUYECKUA OOMEH) U
TUCCUMUITALIUS (PHEPreTUYECKUii OOMEH) — JIB€ CTOPOHBI €JUHOTO Mpolecca
Mmetabonu3ma. Tumnbl oOMeHa BelecTB: aBTOTPO(QHBIA M rerepoTpodHbiit. Ponb

(I)CpMCHTOB B OOMEHE BCHICCTB U IIPECBPAIICHNU SHCPTUHN B KIICTKC

4.2

®dotocunrte3. CetoBast U TeMHOBas (a3wl PpoTrocuHTe3a. Peakimu GoTtocuHTe3a.
OddextuBHOCTh (hoTOCHMHTE3a. 3HAueHHE (OTOCHHTE3a ISl KU3HU Ha 3emIe.
Bnusaue ycnoBuii cpeapl Ha (OTOCHHTE3 U CHOCOOBI TIOBBIMICHHS €r0
IIPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTE3. XEMOCHHTEe3upyromue Oakrepud. 3HAUYEHHE XEMOCHHTE3a IS

JKA3HU Ha 3emiie
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OHepreTuyecknii oOMeH B KieTKe. PacieruieHue BeIIecTB, BbIIEIEHUE U
aKKyMYyJIIPDOBaHHME SHEPrUM B KIETKe. OTambl HHEPreTHYecKoro oOMeHa.
I'mukonmus. bpoxkenue m ero Buasl. KuciopogHoe OKHCICHHE, WIN KIETOYHOE

nbixanue. DPPEeKTUBHOCTh IHEPreTUYECKOT0 OOMEHa.

4.4

Peakuuu matpuyHoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuzamnus
FeHeTUYeCKOl HHpopMaluu B KieTke. ['eHeTHMueckuid KOJ M €ro CBOMWCTBA.

Tpanckpumnuus — matpuusbiii cunre3 PHK. Tpancnsuus — O6uocunre3 Oenka.




KoaupoBanue amunokucior. Poias pubocom B 6nocuHTese Oernka.

4.5

Hexnerounsie ¢opmbl xu3nn — BUpychl. Mcropusi otkpsitusi BupycoB (.M.
MBaHoBckuit). OCOOEHHOCTH CTPOEHMSI M KHU3HEIEATEIBHOCTH BUPYCOB.
bakrepuodaru. bone3sHu pacTeHuil, *UBOTHBIX M 4YEJIOBEKA, BbI3bIBAEMBIE
Bupycamu. Bupyc nmmynoznedunura yenosexka (BUY) — BozOyaurens CIINa.

[MpodunakTrka pacpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUI

Paszmuoxxenue u HHIUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

Kierounslii 1WKI, WIM >KHU3HEHHBIA WUKI KieTku. WHTepdaza u MHTO3.
[Tpoueccel, npoTekatoniye B uHTepdasze. Permnmmkanus — peakiuss MaTpU4YHOTO
cunre3a JIHK. Crpoenue xpomocoMm. XpoMOCOMHBIM HAOOp — KapHOTHIL.
JIMTUIONAHBIE W TalUIOWTHBIA ~ XPOMOCOMHBIE  HA0OpBL.  XPOMATHUJIBI.
LuTosiornueckue OCHOBBI PA3MHOKEHUS WM HWHIUBUIAYAIBHOTO  PAa3BUTHSA
OpraHU3MOB.

Henenne knerkn — wmuto3. Craguum murtosa. I[lpoueccsl, mpoucxonsdiiue Ha

pPa3HbIX CTAAUSAX MUTO3a. bBUOJOTrMYECKHIT CMBICII MUTO3a.

5.2

@opMBl pa3MHOXKEHUSI OPraHuW3MOB: Oecronoe W moiioBoe. Bumasl Oecronoro
pa3MHOXKEHUA: JeNIeHWEe HaJBO€, IOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
CIOopo00pa3oBaHUE, BET€TaTUBHOE pa3MHOXKEHHE. VICKyCcCTBEHHOE KIIOHUPOBAaHUE

OpTraHru3MoOB, €ro 3HAYCHUEC IJIA CCIICKIIUHU.
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[TomoBoe pa3MHOXKEHHUE, €T0 OTINYHUS OT OECITONIOrO.
Meiio3. Cramuu wmeioza. Ilporecchl, NpouUCXoisdiMe Ha CTaausiax Meinosa.
IToBenenne xpomocoMm B Mmenose. Kpoccunrosep. buonormueckuil cmbicin u

3HaYCHHE Meio3a.
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l'ameTorenes — mporecc 00pa3oBaHMS TMOJOBBIX KJIETOK Yy KUBOTHBIX. [TosioBBIE
JKeJe3bl: CEMEHHUKH U ssMyHUKH. OOpa3oBaHUE W Pa3BUTHE TOJIOBBIX KJIETOK —
ramer (crepmaTo3ou, SUIEKIeTKa) — crepMaroreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUA SIAIEKIETOK U CIICpMAaTO30HU10B. OHJ'IO,[[OTBOpeHI/Ie. HapTCHOFCHC3.

5.5

WunuBunyanbHoe — pa3BuTHe  (OHTOTEHE3).  OMOpPUOHAIBHOE  pa3BUTHUE
(amOpuorenes). Dramnbl SMOPUOHATHLHOTO PA3BUTHSI Y TTO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiuusi, oprasoreres. IloctamOpuonanbHOe pa3BuUTHE. THIBI
NOCTAMOPHOHANIBHOTO Pa3BUTHS: MpsMoOe, HenpsiMoe (JIMYMHOuYHOE). BrusHue
Cpepl Ha pa3BHTHE OPTaHU3MOB; (AKTOPHI, CIIOCOOHBIE BBHI3HIBATH BPOXKIACHHBIC
YpOIICTBA.

Poct u pa3Butue pacteHuii. OHTOreHe3 IBETKOBOI'O PACTEHHSI: CTPOCHHE CEMEHH,

CTaauM pa3BUTUA

HacnencrBeHHOCTh M H3MEHUYMBOCTD OpraHnu3MOB

6.1

IIpeamer u 3agaum reHeTuku. Mctopust pa3BUTHs reHETUKU. BKiTa pOCCHICKUX U




3apyOeXHBIX  Y4E€HBIX B  pa3BUTHE  TIEHETHKH. MeToabl  TeHEeTHKHU
(THOpPUIOTOTUYECKUA, LUTOT€HETUYECKUM, MOJIEKYJISIPHO-T€HETHYECKUH ).
OcHOBHbIE TeHEeTHYEeCKHE MOHATHUS. [ eHeTnyeckass CUMBOJIMKA, HCIOJb3yeMasl B

cXeMmax CKpCI_HI/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACIEAOBaHUsl IPU3HAKOB, ycTaHOBIeHHble ['. MeHnenem.
MoHoruOpuaHOe CKpeIUBaHWe. 3aKOH €IWHO0Opas3wsi THUOPHUIIOB TIEPBOTO
nokoneHus. llpaBuino JgomMuHMpOBaHMSA. 3aKOH PpACIICIUICHUS IPU3HAKOB.
['unoresa uncroTel ramert. IlosiHOE M HENMOJIHOE TOMUHUPOBAHUE.

JuruOpunHoe CKpenuBaHue. 3aKOH HE3aBHCHMOTO HACIEAOBAaHUS IMPHU3HAKOB.
[{utoreneTnyeckue OCHOBBI JUTHOPUAHOTO CKpEHIMBAaHUA. AHaIU3UPYIOIIEe
ckpemuBaHue.  Mcronb3oBaHHE — AQHAIM3UPYIOUIETO  CKPEUIMBAaHUS IS

OIIPCACIICHUS I'CHOTHUIIA ocobu

6.3

CuenneHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo cuenjieHHOMY
HACJIEIOBAaHWIO TEHOB. HapyiieHue cCIremieHuss TEeHOB B pe3ylbTaTe
KPOCCUHIOBepa. XpOMOCOMHasi TEOpHUsl HacJleICTBEHHOCTHU. [eHeTnuyeckue
KapThl.

I'enernka mona. XpoMOCOMHOE OIpEIEICHUE MoJia. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['oMorameTHble M TeTeporamMeTHble oOpraHu3mbl. HacnegoBaHue

IMPHU3HAKOB, COCIIJICHHBIX C I10JIOM.

6.4

W3meHunBoCTh. Buabl M3MEHUYMBOCTH: HEHACIECJACTBEHHAs W HACJIEICTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHCTHKA
MOIU(UKAIIMOHHON HM3MEHYMBOCTH. BapualMoOHHBIH psg U BapHallMOHHAs
kpuBas. Hopma peakuuu npusHaka. KoimuecTBeHHbIE U KaUECTBEHHBIE IPU3HAKH

U UX HopMa peakiuu. CBolicTBa MOIM(DUKAIIMOHHOW H3MEHUYUBOCTH

6.5

HacnenctBeHHasi, wWiM TEHOTHINHMYECKas, W3MEHYMBOCTh. KoMOuHaTHBHas
W3MEHUYUBOCTh. Melio3 M TOJOBOM TMpollecC — OCHOBAa KOMOWHATHBHOMN
W3MEHYMBOCTH. MyTanmoHHass W3MEeHUYUBOCTh. Kitaccudukamus MyTanuii:
TE€HHbIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa M IpUYHMHBI MyTaluil. MyTrareHHbIe
¢dakTopbl. 3aKOH TOMOJIOTHYECKHUX PSAOB B HAcleICTBEHHOU n3MeHunBocty H.H.

Basuiosa

6.6

I'enetnka denmoBeka. Kapuotunm uyenoBeka. (OCHOBHBIE METONBl T€HETUKH
YyeJI0BeKa: TeHEaJOTHUSCKUH, OJIM3HEIOBBIH, UTOT'CHCTUYCCKU,
OMOXMMHUYECKHIA, MOJEKYIsIpHO-TeHeTuYeckuii. COBpEeMEHHOE OIpeaeNieHUue
TE€HOTHIA: MMOJTHOTEHOMHOE CEKBEHUPOBAHHUE, TCHOTUITMPOBAHNE, B TOM YHUCIIE C
momornipro IIIIP-ananm3a. HacmemcTBeHHBIe 3a0o0iieBaHHMS 4YEIOBEKAa: T'CHHBIS
Oomne3nu, OOJE3HU C HACIEICTBEHHOW MPEAPACIONOKEHHOCThIO, XPOMOCOMHBIE
O0one3nn. CoMaTudeckue W TEHEpaTUBHbIE MyTaluu. [IpUHIUIBI 310pPOBOTO

06pa3a KHU3HH, AUMAardHoCTHKU, HpO(l)I/IJ'IaKTI/IKI/I 1 JIEYCHUA T CHETHYCCKUX




Oose3Heil. MeanKo-reHeTUYeCKOe KOHCYIbTUPOBAaHKUE. 3HAUYEHUE MEIUIIMHCKOM

TCHCTUKU B IIPCAOTBPALICHUHN U JICUCHUN I'CHCTUYCCKHUX 3a00/I€BaHNH YeI0BEKA

CGHCKHI/IH OpraHU3MOB. OCHOBBI OMOTEXHOIOT U

7.1

Cenekiusi Kak Hayka W MpOIECC. 3apOXKJICHUE CEJIEKIUU U JIOMECTUKAIIMS.
VYuenne H.M. BaBwioBa 0 1eHTpax MNPOUCXOXKIACHUS W MHOT000pasus
KYJIBTYPHBIX pacTeHui. L{eHTpbl MPOUCXOXKACHHUS AOMAIIHUX KUBOTHBIX. CopT,

nmopoaa, miraMm.

7.2

CoBpeMeHHBIE METOJbl CeNeKIUH. MacCcoBbIi W WHAMBHIYalIbHBI OTOOPHI B
CEJICKIIMM PAacTeHMM M KUBOTHBIX. OleHKa sKcTepbepa. bim3kopoacTBeHHOE
CKpeluBaHue — WHOpuauHr. Yucrasg nuHusa. CKpelMBaHME YMCTBIX JIMHHM.
I'ereposuc, unu rubpunHas cuia. HeponcTBeHHOE CKpeIIMBaHUE — ayTOPUIUHT.
Otnanénnas tuOpugmzanmus u e€ ycrnexu. VICKYCCTBEHHBI MyTareHe3 u
IIOJIyYE€HUE MOJUIUIONAOB. JIOCTMXKEHHMS CEJIEKIMM pAacTEHUH, >KUBOTHBIX U

MHUKPOOPIraHHU3MOB

7.3

buorexHomoruss Kak oOTpacib MPOW3BOACTBA. ['€HHAs WH)KEHEpUs. OTambl
cozmanusi pexomOuHanTtHOM JIHK wu TpancreHneix opranum3moB. Kierounas
umkeHepus. Kiierounsie KynbTypbl. MEUKPOKIOHAIBHOE Pa3MHOKEHUE PACTCHHH.
KnonupoBanue BBICOKONIPOIYKTUBHBIX —CEIbCKOXO3SHCTBEHHBIX OPTaHU3MOB.
Okomornyeckne W dTtudeckue  npobiempl. MO —  reHermdecku

MOI[I/I(l)I/II_[I/IpOBaHHbIe OpPraHru3MhbI.

11 KIIACC

Kon

HpOBepﬂeM bl 3JIEeMEHT coacpkaHus

DBOJIOUOHHAS OUOJIOT U

1.1

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHUH.

CBuzerenscrBa  »Bomouuu.  [laneoHTonornuyeckue:  MOCIENOBATENBHOCTH
IIOSABJICHUS BHIOB B MaJICOHTOIOTHYSCKOM JICTOIMUCHU, TICPEXOAHBIC q)OpMI)I.
buoreorpaguueckue: cxonctBo M paznuuve ¢dayH U (IOp MaTepUKOB U
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOJICTBA U Pa3InyKsl SMOPHOHOB Pa3HBIX BUIOB
MO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AaHAJTOTHYHBIE,
pPYIUMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXO/ICTBO
MEXaHU3MOB HACJIEZICTBEHHOCTH M OCHOBHBIX METaOOJIMYECKHX MyTeH y Bcex

OpTraHnu3MOB

1.2

OpomononHass  teopuss Y.  [lapBuna. IIpeanocbulku  BO3HMKHOBEHUS

JapBUHH3MA. I[BI/I)KyIJ_[I/IC CHJIbI 3BOJJIIOIIMHM BHIOB IIO I[apBI/IHy (I/I36I>ITO‘{HOC




Pa3MHOKEHHUE IIPU OIPAHUUYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYUBOCTbD,

O6opb0a 3a cyliecTBOBaHNE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Tteopus HdBomonmd (CTD) W OCHOBHBIE €€ TIOJOXKEHUS.

MI/IKpOE)BOJIIOLII/I}I. HOHyJISII_II/ISI KakK ¢IWMHHUIIA BHUJa U 5BOJJIIOIIMH

1.4

JBuxyme cuibl ((hakTopbl) SBOMIONMM BUIOB B mpupoje. MyTalmoHHBIN
nporecc U KOMOMHATHBHAS WM3MEHYHMBOCTH. llomynsimMOHHBIE BOJHBI M ApEid
reHoB. M3ossiiuss 1 Murpanusi. EcrecTBeHHBIM 0TOOp — HampaBISOMUN (GakTop
sBomoLrU. POPMBI €CTECTBEHHOTO 0TOOPA.

[Tprcnoco0NeHHOCT, OpPraHU3MOB Kak pe3yiabTarT HBoiouuu. [Ipumepsr
npucnoco0IeHnit y opranu3MoB. ApoMop(O3bl U UANOAIANTALINH.

Bun u Bunoo6paszosanue. Kpurepuu Buga. OcHoBHBIE (POPMBI BUI000Pa30BAHUS:

reorpagu4ecKkoe, IKOJIOTHIECKOe

1.5

MaKpOBBOJ'II-OI_[I/IH. CDOprI OBOJIFOUHN: q)HJ'IeTI/IquKaH, JAUBCPICHTHAA,

KOHBEpreHTHas, napauienbHas. HeoOpaTumocTs 3BoIOLUN

Bo3HuKHOBEHME U Pa3BUTHE KU3HU Ha 3eMJie

2.1

JlonayuHble MpeACTaBIEHUS O 3apOKICHUU >KU3HU. HayuHble TrunmoTes3bl
BO3HUKHOBCHHUS >KM3HM Ha 3emiie: a0MOreHe3 W MaHCHepMHUs. XUMUYecKas
SBOJIOLHUS. ODKCIEPUMEHTAIbHOE TIOATBEPKACHUE XUMUYECKOW HBOJIFOLUU.
Hauanpubie stanbl Ounonormdeckoit spomoruu. ['mnoresa PHK-mupa. I[lepBrie

KJICTKHU 1 UX 3BOJIIOIMA. cDOpMPIpOBElHI/Ie OCHOBHBIX I'pYIIII ’)KUBBIX OPraHU3MOB

22

Pa3Butue xu3Hu Ha 3emusie mo spaMm U mnepuogam. Karapxeil. Apxeiickas u
nporepo3oiickas dpel. [lameosolickas spa u €€ mNepuoaspl: KEeMOPUUCKUH,
OPIIOBUKCKHM, CHIYPUMUCKUH, JI€BOHCKUH, KaMEHHOYIOJIbHBIM, IIEPMCKHI.
Me3o30iickas 3pa U €€ MepHoJIbl: TPUACOBBIN, FOPCKUM, METOBO.

KaitHo3oiickass 52pa u €€ TmepuoAbl: MAJEOreHOBBIA,  HEOTE€HOBBIM,
AHTPOINOT€HOBBINA. XAapaKTEPUCTUKA KJIMMAara M TEOJOTMYECKHX IPOIECCOB.
OcCHOBHBIE ATarbI IBOJIOLUU PACTUTEIHHOTO U KUBOTHOTO MUPa. ApoMOp(o3bl y
pacteHuid W KUBOTHBIX. [losiBIEHHME, pacuBET W BBIMHUPAHHE TPYII KUBBIX

OpTraHnu3MOB

2.3

CucremMa OpraHm4yeckoro Mupa Kak OTpakeHue dBOMOIUH. OCHOBHbBIE

CUCTCMATUYCCKUC I'PYIIIBI OPraHn3MOB

24

OBOJIIOIMS YeJloBeKa. AHTPONOJIOTHS Kak Hayka. Pa3zButue mnpencraBieHUM o
IIPOMCXOXKIECHUN 4YeloBeKka. Meronbl u3ydeHus aHTpornoreHe3a. CxoacTtsa H
pa3ianuurs 4eaoBeKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MTOJIOKEHHE YEJIOBEKa.

I[BI/I)KyH_II/IC CHIJIbI ((I)aKTopBI) AHTPOIIOTCHE3a. HacnencrBenHass M3MEHUUBOCTL U




eCTeCTBEHHBIH 0TOOp. OOIecTBEHHBIH 00pa3 >KU3HU, HM3TOTOBJICHUE OPYAUN

TpyJa, MBIIIJICHUE, PEUb.

2.5

OcHOBHBIE CTaAMM W BETBH HBOJIOLMH YEJIOBEKAa: ABCTPAJIONMUTEKH, YenoBek
ymensiid, YenoBexk mnpsaMoxonsamui, YenoBek Heanaepranbckuil, YenmoBek
pasyMHbIi. Haxoaku MCKONaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHUs, 00JacTh

pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpoIeonIHasl (eBpa3uiickasi),
HErpo-aBCTPaJIONIHAs (3xBaTOpHANIbHAS), MOHTI'OJIOUIHAs (asmarcko-
amepuKaHcKas). UepTbl PUCIIOCOOIEHHOCTH NPEJICTABUTENIEH YEIOBEUECKUX pac

K YCJIOBHUSIM CYIIECTBOBaHUA. ENMHCTBO YenoBeueckux pac. Kpuruka pacusma.

OpranusMbl 1 OKpy»Karolias cpea

3.1

OKosorus Kak Hayka. 3aJauyd M pazJiesibl KOJOTHMH. MeTolbl 3KOJOTHYECKUX
UCCIIEIOBAaHUNA. JKOJIOTHYEeCKOe MUPOBO33peHne. Cpenbl 0OUTaHHUsT OPraHU3MOB:

BOJHAaA, HA3EMHO-BO3AyIIIHAs, IOYBCHHAA, BHYTPHUOPTaHU3MCHHAs

3.2

Okonornyeckne  ¢aktopsl. Krmaccudukanms — 9KOIOrHMYecknx — (aKTOPOB:
abuoTuyeckre, OWOTHYECKME M aHTPONOreHHble. JleiicTBHE SKOIOrMYecKux

(hakTOpOB HA OPraHU3MBI
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AbGuoTtnueckue (hakTopel: CBET, TEMIEpaTypa, BIaKHOCTb. DOTONEPHOAU3M.
[Ipucriocobnennss OpraHu3MOB K  JEHCTBHIO  aOMOTHYECKHX  (HAKTOPOB.

buonornueckue puTMsl.

34

buotnueckue Qaxropbl. Buasl OMOTHYECKHMX B3aUMOJEHCTBUI: KOHKYpEHLHS,
XUIIHUYECTBO, Mapa3suTHU3M, MYTyalu3M, KOMMEHCaIu3M (HaxJeOHUYeCTBO,
KBAPTUPAHTCTBO),  aMEHCAIM3M,  HeHTpamu3M. 3HadeHHe  OMOTHYECKHX

B3aHMOI[€fICTBHﬁ JJI1 CYIIECTBOBAHUS OPraHU3MOB B ITPUPOJHBIX COO6IH€CTB3X

3.5

DKOJIOTUYECKHUE XapaKTCPUCTHKU MOITYJIAINH. OcHOBHEBIE ITOKa3aTCIn
nomyiadanuuu: 4YUCICHHOCTb, INNIOTHOCTBH, POXIAACMOCTb, CMECPTHOCTH, ITPHUPOCT,

MUTIpanus. I[I/IHaMI/IKa YUCJICHHOCTHU ITOMYJIALIUA U eé peryisinus.

COO6H.I€CTB8. M OKOJOTHYCCKUC CUCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBas,
OpOCTpaHCTBEHHas, Tpoduueckass (mumieBas). Buasl-nomuHantel. CBsi3u B

OMOILIEHO3E.

4.2

DKOJIOTHYECKHE CHUCTEMBI (BKOCI/ICTCMBI). [TousTne 00 SKOCUCTEME U
6HOF€0H€H036. CDYHKHI/IOHaJ'IBHI)Ie KOMITIOHCHTBI J3KOCHUCTEMBI: IMPOAYLCHTEI,

KOHCYMCHTBI, pCAYLCHTHI. prFOBOpOT BCIICCTB U MOTOK S3HCPIrvU B SKOCUCTEMC.




Tpoduueckue (nmuIIEeBble) YPOBHU HKOCUCTeMbI. [luiieBble ILemM U CETH.
OCHOBHBIE TIOKa3aTeIH HSKOCHUCTEMBI: OHMOMacca, MPORYKIHSA. DKOJIOTUYECKHUE
OUPaMUIbl: TPOAYKIMH, YHCIECHHOCTH, Ouomaccel. CBOICTBa 3KOCHCTEM:

YCTOMYHMBOCTD, CAMOpPEryisiusi, pazputue. Cykieccus

4.3

[TpuponaHbie 3KOCUCTEMBL. DKOCUCTEMBI 03€p U peK. DKOCUCTEMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOT€HHBIE 9KOCUCTEMBI. ATpPOIKOCHCTEMBI. YpOoskocucTeMBI.
Buonornyeckoe u X034iCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (¢aktop ycroiunBocTH 9KkocucteM. CoxpaHeHHe

OMOJIOTUYECKOT0 pa3HoOoOpasus Ha 3emie

4.4

Yuenne B.W. Bepuaackoro o Omocepe. ['panHuisl, coctaB U CTPyKTypa
ouoctepnl. KuBoe BemectBo u ero Gynkmmu. OcobeHHOCTH OHOCHEpHl Kak
r100anpHOM dKOCHCTeMbl. JlMHAMHYECKOe paBHOBecHE M OOpaTHas CBs3b B
ouocepe. KpyroBopoTsl BemiecTB W OMOTCOXMMHYECKHE IHKIBI JJIEMEHTOB

(yrmepona, azota). 3oHaIbHOCTh OHochepsl. OCHOBHBIE OMOMBI CYIIIH.

4.5

UenoseuectBo B Omochepe 3emin. AHTPOIOTCHHBIE M3MEHEHHsI B Omocdepe.
['moGaibHbIC IKOJOTHYECKUE TPOOIIEMBI.
OcHOBa palMOHANLHOTO  YIPABJICHUS MPUPOJAHBIMH pecypcaMd U HUX

HCIIOJB30BAaHUC. I[OCTI/I)KCHI/UI OMOJIOTHH U OXpaHa IIpUupoabl.




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

buonorusi, 10 kmacc: ydeOnmk: bazoBeii u yrmyOnéuueii ypoHu/ U.b.
AragonoBa, B.M. CwusormazoB. - 3-e wu3n., crepeorun. - M.
[Tpocsemenne,2021. buonorus, 11 kiacc: yueonuk: ba3oBbiii U yriyOnEHHbIN
ypoBuu/ U.b. AradonoBa, B.. CuBornazoB. - 3-¢ uzj., crepeoTun. - M.:

IIpocsemenne, 2021.

METOJIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA

1. AradonoB W.b. buonorus. O6mas Ouonorusi. bazoseiii ypoBenb. 10-11
kinacc. — Mocksa: IIpocsemenue, 2022. 2. benseB [A.K., bopogun I1.M.,
Boiconkas JI.B. u gp. O6mas Ouwomorus. 10-11 kmaccel. — Mockaa:
[Ipocsemenne, 2021.

2. Kamenckuit A.A., KpukcynoB E.A., Ilaceunux B.B. buonorus. OGmias
ouonorus. [Ipopunbusiii ypoBenb. 10—11 kimacesl. — Mocksa: [Ipoda,2022.

3. Kosnosa T.A., Kamunaosa I'.C. Pabouast Terpans no obmie 6monoruu. 10—
11 xmaccwel. — MockBa: Dk3amen, 2023.

4. JleontheBa O.M., PeznukoBa 3.A. buonorus. CoBpeMennslii kypc. Knura
s yuurens. — Mocka: bunom, 2022

5. Ceprees b.®. Kak yctpoen mup kuBoil mpupoiabl. — MockBa: Mup

Hayku,2021.



6. napranka mist yuutens. buonorus. 10—11 kmaceer / coct. Koanésa H.1.
— PocroB-Ha-Jlony: ®enukce, 2022.

7. Uepenunuenko W.H. IIpaktukym mno oOmieit Oumosioruu. — MockBsa:
Axanemus,2022

8. Auko-Tpununkas A.A. 3aHumatenbHas Ouonorus. WmirocTpupoBaHHOE

pykoBoacTBo. — MockBa: ManH, iBanoB u ®epbep,2021.

ITos1e3HBIC HHTEPHET - PECYPChI:
1. ®enepanpubiii mopTan «Poccuiickoe obpa3zoBaHue»:

https://feosreestr.ru/portal/

2. DnekTpoHHasa oubimnoreka Munoopuayku Poccun:
ttp://elibrary.ru/defaultx.asp

3. IToptan xxypHana «buosorus B mkojey»: https://biologija.niv.ru/

4. Becepoccuiickas OJMMITHA/IA MKOJIBHUKOB 110 OMOJIOTHH:

https://rosolymp.ru/biology

5. Caiit Becepoccuiickoro ¢gpectrBais MKOJIbHBIX HayK: https://schoolfestival.ru/

6. Hayuno-nonynsipueiii xkypHan «IIpupogax: https://elementy.ru/nauchno-

populyarnaya biologiva

7. NadopmarimoHHO-aHATUTUYECKUN pecypc MUHUCTEPCTBA MPOCBEIIEHUS

P®: https://edu.gov.ru/

8. Caiit UucturyTa npobdsiem sxosoruu 1 sBosroruu PAH:

http://www.sevin.ru/




9. Poccuiickas rocygapcTBeHHas AeTcKas OnOiInoTeKa:
https://rgdb.ru/katalog/detail.php?1d=2031 from=1
10. Onnaita-kypce no noaroroBke k EI'D nmo 6uonoruu: https://bio-

ege.sdamgia.ru/

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6moreka [{OK https://m.edsoo.ru/7f41¢292

bu6mmoreka I{OK https://m.edsoo.ru/7f41cc74

IIpouee yyeOHO-MeTOAMYECKOE O0ecIeYeHHE:

3axneonsiid, A. H. Knuura nns yrenus no oxpane npupozst /. A. H.
3axisieOHbIi— Mocksa : [Ipocsemienue, 2010. — 165 c.

Peiimepc, H.®. OcHoBHBIE OMOJIOTUYECKHE MMOHATUS U TepMuHsbl /. H. ©.
Peitmepc — Mockga : IIpocsemnienue, 1998. — 265 c.

Moimuc, C. A. Kaura gis urenuns 1o 3oo0ioruu /. C. A. Moiunc.— Mocksa:
IIpocsemenne,2002.—190c.

Tpaiitak, [{. . Kaura nns urenust mo 6otanuke /. JI. Y. Tpaiitak. — Mocksa:
[Ipoceemenne,2000.-324c.

buonorudeckuii SHIUKIONEANYSCKII ciioBaph / o penakmueii M. C.

I'mnsipoBa. — Mocksa : CoBerckasi sHuuknonenus, 1998. — 830 ¢



buosnorus. 50 TUMOBBIX BAPUAHTOB 3K3aMEHAIIMOHHBIX pa0OT JJIsl HOATOTOBKH
k EI'D TumnoBsie TecToBbIE 3ananus. / aBT. — cocT. . A. Boponuna. — Mockaa :
Oxk3amen 2012, 2010. — 117 c. .

I".W. Jlepuep, buonorus OI'D 2021. Tpenuporounsie Bapuantsl /I".T.Jlepuep —
MockBa: Dkcmo, 2021. — 144 c.

Yepuosa, H. M. Dkonorus /.H. M. UeproBa — Mockaa : [Ipocsemnienue, 1998.—
265c.

bnuaaukos, B. W. 3oomorus ¢ ocHoBamu 3kxojoruu /.B. Y. BauHANKOB. —
Mocksa:IIpocsemenne,2002.190c.

Horenb, B. A.. 3oomnorus 6ecrio3BoHouHbIX /.B. A. Jlorens. — Mockaa :
Bricmasimkona,1991.—600c.

Kpanusnsiii, A. I1. KpaTtkuii 300moruueckuii cinoBaps /.A. I1. Kpanunerii. —
Mocksa : Beicmas mkoia, 1991. — 327 c.

Haywmos, H. II.. 3oonorust nozsonounsix 1.1 /.H. I1. HaymoB. — Mockaa :
Bricmras mikoma, 1991. — 327 c.

Haywmog, H. II.. 3o010orus nozBonounsix 1.2/.H.IT.HaymoB.—MockBa:Bricias
mkona,1991.-327¢. Perukos,.A.300i0rus ¢ ocHoBamu 3kojorun /.M. A.
PorukoB. — Mocksa:IIpocsemenne,2000.-251c.

Tuxomupos, ®@. K. boranuka /. @. K. Tuxomuposa. — Mocksa :
[Ipocsemenne,2000.—438c.

3aiiues, I'. K. llIkonsnas Baneonorus /.I'. K. 3aitiieB — Cankr - [letepOypr :

HerctBo - pecc, 2001. — 158 c. 3Bepes,



. JI. Knura a1t yTeHus 10 aHATOMUU, (PU3UOJIOTUN U TUTHEeHE YesioBeka /.M.
J1. 3BepeB — Mockaa : [Tpocsemienue, 1985. — 300 c. Uycos,HO.H.
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Ta0aumb!

boranuka

3o050TUs

AnHaToMus

[luTonorus

['eneTuka

[TopTpeThl yueHBIX OMOIOTOB
Kaptsl

3amoBeJHUKHU 1 3aKa3HUKH Poccun
3ooreorpaduieckas Kapra Mupa
3ooreorpaduyeckas kapra Poccun
[Tpupoansie 30H61 Poccun
[leHTpbI TPOUCXOKIEHUS KYJIBTYPHBIX PACTCHUHN U JOMAIIIHUX )KUBOTHBIX

[Tpubopsl, mpucnocoOIeHus



KoMIuiekT nocyibl ¥ NpUHAJIEKHOCTEN JUIsl POBEAEHUS 1a00paTOPHBIX
pabot (Bxirouaer mocyay, npenapoBaibHble TPUHAIICKHOCTH, TOKPOBHBIE U
IpeIMETHbBIE CTEKIIA U JIP).

Jlyma pyunas

Muxkpockon mkoJbHbIN yB.300-500

Becrnl yueOHbIe ¢ pa3HOBECaMU

TepMoMeTp HapyKHBIN

TonomeTp

Myiisik Tena yenoBeKa Juisl OKa3aHUs MPaBUJl IEPBOM MOMOIIH

Monenu

CtpoeHue 1mio10B

buouenos mpyna

ArporneHo3

HaGop moneneii opraHoB 4esioBeka

Topc uenmoBeka

CtpoeHue KoxXu

Ckerner yenoBeka pa30oopHBIi

CkeneTbl I03BOHOYHBIX KUBOTHBIX

UYepen yenoBeka pacusIeHEHHbBIN

PazButne jsrymku

MuTO03 1 MENO3 KIIETKU

Tunuyable OMOLIEHO3BI



[{uKIIBI pa3BUTHSA TAPASUTHYECKUX YepBeit (HaA0OD)

[1no10BbIE TENa NUISIIOYHBIX TPUOOB

Pe3ynpTaThl HCKyCCTBEHHOTO 0TOOpA HA MIPUMEPE IJI0/I0B KYJIbTYPHBIX
pacTeHuu

Mukponpenapatsl

HaGop mukponpenapatoB o pazneny «Pactenus. bakrepuun. ['puosL.
JInmaitHuKm»

Habop Mukponpenaparos 1o paszaeny «4enoBek»

Habop Mukponpenapatos 1o paszzaeiny « KuBOTHbIEY

Konnexkuuu u repbapuu

Bpenurenu cenbCKOX03iCTBEHHBIX KYJIBTYP

Hckoraemble pacTeHHS U JKUBOTHBIE

Mopdo-3Kxonornueckue agantalu OpraHu3MoB K cpejie oouranus (hopma,
OKpacka u mp.)

['epOapuu, WiTrOCTpUpYIOLIE MOPPOIOTUYECKHUE, CUCTEMATUUECKHE
IpU3HAKU PACTEHUH, IKOJIOTHUECKHE OCOOEHHOCTH Pa3HbIX Py
["epOapwuii ToMaTHUX PacTEHUM

KuBbie 00bEKTHI

KoMHaTHbIe pacTeHHsl 10 SKOJIOTHYECKUM IpyIIam

https://onlinetestpad.com/ru/tests/biology/10class

https://onlinetestpad.com/ru/tests/biology/11class

https://presentation-creation.ru/powerpoint-presentation/biologiya.html
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