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IMaceunnk B.B., Kamenckuii A.A., Pybuos A.M. u zp. /Mlox pen. IMaceunnka B.B.//Bronorus.
basosetit yposens. 10 k1.-M.: IIpocsemenne, 2022

[aceunux B.B., Kamerckuii A.A., Py6ios A.M. u ap. /Tlox pen. Ilaceunnxa B.B.//Bronorus.
BasoBbiit yposens. 11 ki1.-M.: ITpocsemenne, 2022

Pacemorpena na sacenannn MO yuuteneii €CTECTBEHHO-HAYYHOI0 LIHKJIA
(Haspanne MeTonMyeckoro obbeaMHeHN )

ITpotokon Ne 5 or« 30 » masx 2025 r.
Pykosonurens MO ﬁg) bagpraunosa 0.0,

(noanuce) (PHO)




MHNOACHUTEJBHASA 3AIINCKA

[Tpu pa3paboTke mporpamMmbl MO OWOJIOTMH TEOPETHUECKYIO OCHOBY IS
OTIpEeCNICHUs] TMOAXOM0B K (POPMHUPOBAHUIO COACpNKAHHUS y4eOHOTO MpeaMera
«buonorusn»  coctaBwiaM: KoHUenTtyaneHble mnonoxeHnas PIrOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COAEp)KaHMs, pe3yJbTaToB OOyuYeHus u
TpeOOBaHUI K YPOBHIO TIOJTOTOBKHY BBIMTYCKHUKOB, MTOJIOKEHHS 00 OOIINX HETAX U
NPUHIUINAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPETHEro
obOmero oOpazoBanusi B Poccuiickoit dexnepanuu, a Takke IMOJOXKEHUS O
cnenuduke OMOI0ruu, €€ 3HaYeHUH B MIO3HAHUH KUBOU MPUPOABI U 00ECTIeUeHUN
CYLIECTBOBAaHMsI 4esoBedecKkoro oodmiectBa. COracHO Ha3BAaHHBIM MOJIOKEHUSM,
OIpe/ieNIeHbl OCHOBHBIE (DYHKIIMU IPOTPaMMBbl 10 OUOJIOTUH U €€ CTPYKTYpA.

[Iporpamma 10 Ouosioruu JaéT MpEACTaBICHHE O MensaX, 00 oOmei
cTpaTernu OOy4YeHHs, BOCIHMTAaHUS M Pa3BUTHs OOYy4YaIOIIUXCS CpeICTBAMU
yueOHoro mpeamera «buonorus», omnpenenseT o00s3aTenbHOE MNPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacopelesieHne 1o pa3felaM U TeMam,
PEKOMEHyeMYI0 TOCIeI0BaTEIbHOCTh M3YUYEHHUsI Y4eOHOro marepuaia ¢ y4éToMm
MEXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTHKH 00pa30BaTEebHOTO
mpoliecca, BO3paCTHBIX 0COOCHHOCTEH 00yJaromuXCsl.

B mporpamMe 10 OHONIOTMM TakXe YYHUTHIBAIOTCA TpeOOBaHUS K
IUITAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM M MPEIMETHBIM pe3ylibTaTaM
oOyueHuss B (OPMUPOBAHHHM OCHOBHBIX BHJIOB y4e€OHO-II03HABATEIbHON
NesITeIbHOCTH/Y4eOHBIX JEHCTBUM 0O0yYalomuMXcss MO OCBOCHHUIO COJEp>KaHUS
Ouonoruueckoro 0opazoBaHusl.

B mporpamme no 6uonoruu (10—11 kiaccel, 6a30BbIii ypOBEHB) peain30BaH
OPUHIUI TPEEMCTBEHHOCTH B M3Y4YeHMHM OHOJOrHH, Onarofaps yemy B HeH
IpOCMaTPUBAETCA HAINPAaBICHHOCTh HAa Ppa3BUTHE 3HAHWM, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHs,  IIEHHOCTHBIX
OpPHUEHTAINI JTTIHOCTH, SKOJIOTHUECKOT0 MBIIIJICHHSI, TPEACTABIECHUI O 3J0POBOM
oOpa3e XKM3HM U OEpeKHbIM OTHOILICHHEM K OKPY KAIoLIeH MPUPOIHON Cpere.
[ToaromMy Hapsny ¢ U3ydyeHHEM OOIIEOMOJIOTMYECKUX TEOpUM, a TakkKe 3HaHWM O
CTPOEHHH KUBBIX CUCTEM PA3HOI'0 PAHTra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B
HUX TPOIECCOB B MpOrpaMMe MO OHMOJOTHH YAENECHO BHHUMAaHWE HCIIOIh30BAHUIO
MOJTyYEHHBIX 3HAaHUW B TIOBCETHEBHOM JKU3HHM ISl pEIICHUS IPUKJIAIHBIX 3314, B
TOM 4YHCle: TPO(QUIAKTUKNA HACJIEIACTBEHHBIX 3a00JIEBaHMI 4YeOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHHUS HKOJIOTMYECKU
1eJecoo0pa3Horo MOBEACHHUS B OKpYyXKarolled NpUpOIHON cpene, aHamu3a
BJIIMSTHUSL XO3SMCTBEHHOM JESATENBHOCTH YelIOBEKa Ha COCTOSHHUE MPUPOIHBIX H
HCKYCCTBEHHBIX KOCHUCTEM. Y CUJICHIE BHUMAHMSI K MPUKIIQAHON HANPaBIEHHOCTH
yueOHoro mpeamera «buoiorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO OOECIICUCHUS



YCIIOBUH JJIsl pELLIEHUS] OJJTHOM M3 aKTyaJIbHBIX 337a4 MIKOJbHOTO OMOJIOIMYECKOTO
oOpa3oBaHMs, KOTOpasi mpearnojaraetT (QopMUpOBaHHE Yy  OOydYarOLIUXCS
CIIOCOOHOCTH aJanTHUPOBAaThCA K HW3MEHEHUSM JIUHAMUYHO pPa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHpA.

buonorust Ha ypoBHE cpemHero o0mero 0o0pa3oBaHWs 3aHUMAET BaKHOE
mecto. OHa obecrneunBaeT (GopMupoBaHUE Yy OOYYArONIUXCS MPEJCTABICHUN O
HAyYHOM KapTHMHE MHpa, pacliupsieT u o0oOIIaeT 3HaHUS O KUBOW mpupojne, €€
OTJINYUTENIBHBIX NMPU3HAKAX — YPOBHEBOW OPraHU3allMy W JBOJIIOLHH, CO3MAET
yCIIOBUSL ~ JJIA: IIO3HAHUS  3aKOHOB  JKMBOM  NpUpOAbl, (OPMUPOBAHMS
(YHKIIMOHATBLHONW TPaMOTHOCTH, HAaBBIKOB 3J0POBOr0 M 0Oe3omacHOro obpasa
AKHU3HU, SKOJIOTUYECKOTO MBIIIICHHUS, IEHHOCTHOTO OTHOILIEHUS K )KHUBOU MPUPOJIE
U YEJIOBEKY.

Bonbiroe 3HaueHne OMOIOTUS UIMEET TAaKXKe JJIsl PELLIEHUS] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpPEeIHEro  oO0mero oOpa3oBaHMs,  COLMAIU3ALIU
oOyuatomuxcs. U3yuenue Ouosoruu odecneunBaeT yclioBus A (GOPMUPOBAHUS
UHTEIJICKTYyalIbHbIX, KOMMYHHUKAIIMOHHBIX M  HMH(MOPMAIMOHHBIX  HAaBHIKOB,
ACTETUYECKON KYJbTYphl, CIOCOOCTBYET HMHTErpaluu OWOJIOTMYECKUX 3HAHHUM ¢
IPEJICTaBICHUSIMU U3 IPYTUX YY€OHBIX IPEIMETOB, B YACTHOCTH, PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O MpeJHA3HAUEHMHM y4eOHOro IpeaMera
«buonorus» cocraBUIM OCHOBY MJis ONpEACNICHUs TOAXOJOB K OTOOpY H
CTPYKTYpPUPOBAHHUIO €r0 COJAEpKAaHMs, MPEICTAaBICHHOIO B MpOrpaMme Io
OHOJIOTUH.

OTt0op conepkanus yudeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHN KyJbTypOCOOOpPAa3HOIO MOJIXO0Ja, B COOTBETCTBUM C
KOTOpPBIM OOy4aromuecss JODKHBI OCBOMTh 3HAHHUA M YMEHHS, 3HAYUMbIC TS
dbopmupoBanust 0OIIEH KyJIbTYypbl, OMNPENCTSIONMNE aJCKBAaTHOE IIOBEICHUE
4eJI0OBEeKa B OKPY’KaoIlleld MPUPOJHOU cpelie, BOCTpeOOBAaHHBIE B MOBCEIHEBHOM
KU3HU U TpakTU4eckon aestenbHOcTH. Ocoboe MecTo B 3TOM cHCTEME 3HAaHUU
3aHUMAIOT JIEMEHTHI COACPKAHUS, KOTOPBIE CITy>KaT OCHOBOM /17151 )OPMUPOBAHUS
MPEACTABICHUM O COBPEMEHHOM €CTECTBCHHO-HAYYHOM KapTUHE MuUpa U
[EHHOCTHBIX  OPWEHTAIUSAX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOIOrMuecKoro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJAEpKaHUS Y4yeOHOro Marepuaja B IMPOTrpaMMe I10
OMOJNIOTHH OCYIIECTBICHO C YYETOM TPUOPUTETHOTO 3HAYECHHUA 3HAHUK 00
OTJIMYUTEIHHBIX OCOOCHHOCTSIX YKHUBOU MPHUPOJBI, O €€ YPOBHEBOW OpraHMU3AINH U
HBOJIIOLIMU. B COOTBETCTBUU C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJIETICHBI CIIEIYIOIINE COIepKaTeNbHble TUHUM: «buonorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Kierka kak Ouosiornueckas cucrema», «OpraHusMm Kak



ouonoruueckas cuctema», «CucreMa U MHOrooOpas3ue OpPraHHUYECKOTO MHpPay,
«IBOJIOLIUSA KUBOU MPUPOABD, « IKOCUCTEMBI U PUCYIIHE UM 3aKOHOMEPHOCTH.

Llenp u3ydenust yueOHoro mpenmera «buonorus» Ha 0a30BOM ypoBHE —
OBJIaJIcHUE  OOYyYaloIMMHUCS  3HAHUSAMU O  CTPYKTYpHO-(DYHKIIMOHAIBHOM
OpraHM3allMi J>KWBBIX CHCTEM pAa3HOTO paHra © NpUOOpeTeHHEe yMEHUM
UCIOJIb30BaTh 3TU 3HAHUS AJIS TPAMOTHBIX JEUCTBUHM B OTHOIIEHHWU OOBEKTOB
KUBOU MPUPOIBI U PEUICHUS PA3TUYHBIX )KU3HEHHBIX MTPOOIIEM.

Joctmxenne 1enn u3ydeHwusi ydeOHoro mpeamera «buosorus» Ha 06a3oBom
ypOBHE 00ecreurnBaeTCs peIIeHUEeM CIIeIyIOIINX 3a/1a4:

OCBOCHHME OOYyYaIOUIMMHUCSA CHCTEMbl 3HAHUH O OMOJOTMYECKUX TEOPHSIX,
YUEHHUSX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MPaBUIax, CIy>KalliX OCHOBOMH
Uit (hOpMHUPOBAHUS TMPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHUHE MHUPA, O
METOAaxX HAy4YHOTO IMO3HAHUS, CTPOCHUN, MHOTOOOPa3HH U OCOOEHHOCTSIX KHUBBIX
CHCTEM Pa3HOT0 YPOBHS OPraHU3aIMH, BBIIAIOIINXCS OTKPBITHSIX U COBPEMEHHBIX
HCCIICIOBAHMAX B OMOJIOTUH;

dbopMupoBaHue y OOyYarOIIMXCSl MO3HABATENbHBIX, MHTEJUIEKTYalbHBIX WU
TBOPUYECKUX CIIOCOOHOCTEW B MPOIECCE aHalIM3a JAaHHBIX O MyTSAX Pa3BUTHSA B
OMOJIOTUU HAyUYHBIX B3TJISI0B, WACH M IMOIXOJOB K HM3YUYCHHIO KHBBIX CHUCTEM
Pa3HOro yPOBHSI OpraHU3aIHH;

CTaHOBJICHHE Yy oOOydwarommxcs oOme KyJabTypbl, (YHKIIMOHAIHHOU
TPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSICHSITh U OLICHUBATDH SBJICHUS OKPYKAIOIIETO
MHUpa JKMBOM NPUPOAbl Ha OCHOBAHWM 3HAHWH M OIBITA, MOJYyYEHHBIX IpU
U3y4EeHUU OMOJIOTUHY;

dopmupoBaHre y O0OydYalOmUXCd YMEHUH WILUIIOCTPUPOBATh 3HAUCHUE
OMONOTMYECKUX 3HAHUM B MPAKTHUYECKOW EATEIbHOCTH 4YEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTHIA U arpoONOTEXHOJIOTUIA;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUSI YEJIOBEKOM IKUBOM
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K HEH, COOIIOIEHUS STHUECKUX
HOPM TIPU MTPOBEICHUHU OUOIOTMUECKUX HCCIEAOBAHUI;

OCO3HAaHHE IICHHOCTH OWOJOTHMYECKHX 3HAHWUW I TOBBIMICHUS YPOBHS
IKOJIOTUYECKOH KYJIbTYPHI, Ul POPMHUPOBAHUS HAYYHOTO MUPOBO33PECHHS;

IpPUMEHEHHE TPUOOPETEHHBIX 3HAHUN U YMEHUHN B IOBCETHEBHOM KU3HU JUISI
OLIEHKH TOCJIEICTBUIN CBOEH JEATEILHOCTH 110 OTHOILIEHHUIO K OKpY’KalolleH cpene,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHME U COOJIOACHHE Mep NPOPUIAKTHKA
3a00JIeBaHUM.

B cucreme cpennero oobmero oOpazoBanusi «buonorus», nuzydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI 00SI3aTEJIbHBIM YYEOHBIM IMPEAMETOM, BXOJAILIUM B
cOCTaB IpeaIMeTHOM 00sacTi « EcTecTBeHHO-HAYyUYHBIE TPEIMETHD).



Jliis nu3ydyenust Onosiorny Ha 6a30BOM YpOBHE CPEHET0 00IIero 00pa3oBaHus
oTBoaUTCS 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hegenro), B 11 kinacce — 34
yaca (1 gac B Hezerto).



COAEPKXAHUE OBYYEHUA
10 KUIACC

Tema 1. BuoJsiorust Kak HayKa.

buosnorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUUECKUMHU U
JPYTUMH €CTECTBEHHBIMHU Haykamu, ¢hustocoduen, STUKOMN, ICTETUKOU U MPABOM.
Pons Ouonorun B (HOPMUPOBAHMM COBPEMEHHOW HAyYHOM KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTtoap! TO3HAHUS KUBOU MPUPOIBI (HAOIIOIEHNE, IKCIIEPUMEHT, OMMCAHNE,
u3MepeHue, Kiaaccudukamus, MOJEeTMpPOBAHUE, CTaTUCTUYECKas oOpaboTKa
JTAHHBIX ).

JdemMoHcTpanuu:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konsuos, /. Yorcon u @. Kpuk.

Tabmup! u cxeMbl: «MeTo/Ibl TO3HAHUS KUBOUM MPUPOIBD».

JlabopaTopHble U NpakTHYECKHE PA0OThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHue pa3UYHBIX METOAOB IPHU
U3Y4YEHUU OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cuCTeMbl U UX OPraHU3aIUA.

Kusbie cucteMbl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus ouonoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpolicTBa OMOCUCTEM U UX pa3HOOOpa3ue. YpOBHU OpraHu3aIii OMOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJISIHUOHHO-
BUJIOBOH, 9KOCHCTEMHBIN (OMOTEOIIECHOTHYECKHH ), OMOCHEPHBIH.

JdemMoHcTpanuu:

Tabnuibl U cxembl: «OCHOBHBIEC MPU3HAKU KUZHI», « Y POBHU OpraHU3aIuu
KUBOU MIPUPOJIBD».

O6opynoBanue: moaenb moJiekysl [JHK.

Tema 3. XumMn4yeckuii cOCTaB U CTPOCHUE KJICTKH.

XHUMUYECKUI COCTaB KIETKM. XUMHUYECKUE DBJIEMEHTBI: MaKpO3JEMEHTHI,
MHUKPO3JIEMEHThL. Boia 1 MUHEpanbHbIE BEILIECTBA.

OyHKIMM BOABI U MHUHEpPAJIbHBIX BemlecTB B KkieTke. l[loanepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHue OENKOB. AMHUHOKHCIOTHI — MOHOMEpHI OEIKOB.
He3aMeHnMble 1 3aMEHUMbIE aMUHOKHUCIOThI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl OCJIKOBOM MOJEKybl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS W
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHME CBOMCTBa OenkoB. buonoruueckue
GbyHKUUH OENKOB.



®epmenThl — Ouoiormueckue Karanuzatopsl. CTpoeHue (epmeHTa:
aKTUBHBIM 1eHTp, cyOcTpatHas crneuuduunoctb. KodepmenTtsl. Burtamussbl.
OT1nnunst pepMEHTOB OT HEOPIraHUYECKUX KaTaJIU3aTOPOB.

VYraeBoasl: MoOHOcaxapuabel  (TJIOKO3a, pubo3a ©  JE30KCHpH003a),
aucaxapunibl - (caxaposa, JakTo3a) MW mojucaxapulibl  (Kpaxmaj, IJIMKOTEH,
Hesoao03a). buonoruueckue GpyHkIUM yrieBo10B.

Jlununel:  Tpurauuepuasl, Gochonunuasl, crepouasl. [uapoduibHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHEHUE
YTJIEBOJI0B, OEIKOB U JIMIIUAO0B KaK ICTOYHUKOB SHEPTUH.

HykneunnoBeie xwucnorsl: JIHK wu PHK. Hykneotuast — MoHOMEpHI
HyKJIenHOBbIX KuciotT. Ctpoenune u ¢pynkiun JJHK. Crpoenne u ¢pynxnuu PHK.
Bunet PHK. AT®: crpoenue u pyHKIIUN.

[{uTonorus — Hayka o knerke. Kiierounas Teopus — npuMep B3auMOACUCTBUSA
uzaeH u (pakToB B HAYUYHOM MO3HAaHUU. MeTObl U3y4EeHHUS KIIETKH.

Knerka kak 1enoctHast >kuBasg cuctema. OOmiMe MNPU3HAKK KIETOK:
3aMKHyTasi HapykHas MeMOpana, monekynasl JIHK kak renernueckuil ammapar,
cucTeMa CHHTe3a Oerka.

Tunsl KIETOK: JyKapuoTHUYecKas M IpokapuoTuueckas. (OcoOEHHOCTH
CTPOEHMsI MpoKapuoTHueckor kieTku. Kierounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKON KIIeTKU. OCHOBHBIE OTJIWYUSA PACTUTEIbHOW, >KUBOTHOU U
IpUOHOMN KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPBl KJIETOK — KIJIETOYHAsl CTEHKA, IIIMKOKAJIMKC, HUX
bynkuuu. [Tnazmaruueckas memOpana, e€ cBoiicTBa v pyHkiuu. [{utomnnasma u eé
opranouabl. OgHomeMmOpanHble opraHounpl kieTku: OIIC, anmapat ['ombmxwu,
I30CcoMbI.  IloyaBTOHOMHBIE OpPraHOWIbl KIETKH: MHUTOXOHIPHUH, IUIACTHIBI.
[Tpoucxoxaenne MHUTOXOHApU M Mactuia. Buasl mnactua. HememOpanubie
OpPraHoubl KJIETKU: PUOOCOMBI, KIETOUHBIM LEHTP, UEHTPUONIH, PECHUYKH,
KIyTUKH. OyHKIIMY OPraHOUI0B KIIETKH. BKiroueHus.

SAnpo — perymstopHblii meHTp kieTku. CTpoeHue sijapa: siiepHas 00oJouKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEHIECTB B KIIETKE.

JdemoHncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIsann, M. lnelinen, P. Bupxos, [Jx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankinun, K. M. bap.

[narpammel:  «PacnpeneneHne XMMHUYECKHX JJIEMEHTOB B HEXKHUBOU
npupoze», «PacrpeaeeHne XuMUYECKUX AIEMEHTOB B )KMBOU IPUPOJIE».

Tabmunpr u cxemsbl: «llepuonnueckas TabauIa XMMHUYECKHX 3JIEMEHTOBY,
«CTpoeHue MOJEeKyYJIbl BOAb», «bruocunTes Oenka», «CTpoeHrne MOJIEKyIIbl OeIKay,
«Ctpoenue ¢depmentay, «Hyknennosbsie kuciotsl. JJHK», «CTpoeHne MoneKyJbl



AT®», «CtpoeHue 3yKapuOTHYECKON KIETKW», «CTpOEHUE >KMBOTHOW KIIETKW,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue szipa KIETKN», « Y TIEBOb, «JIunuapn.

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYyJIOBaHUE JIs MPOBEICHUS
HaOJII0JICHUH, W3MEPEHMM, SKCIIEPUMEHTOB, MHUKPOIpENnapaTbl pPaCcTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX KIJIETOK.

JlabopaTopHblie ¥ NPaKTHYeCKHE Pa0OThI:

JlaGoparopHass pab6ota Ne 1. «lM3yueHuwe KaTaJIUTUUYECKON AaKTUBHOCTHU
dhepMeHTOB (Ha mpUMepe aMuJia3bl UIIK KaTajaasbl)y.

JlaGoparopHass pabota Ne 2. «M3ydyeHue CTpOEHHUS KIETOK pacTCHUH,
KUBOTHBIX W OaKTEpHil IMOJ] MUKPOCKOTIOM Ha TOTOBBIX MHKpOIIpEnaparax U HX
OIHCAHMEN.

Tema 4. ZKuzneaessTeJILHOCTH KJIETKH.

OOMeH BelIecTB, Wi MeTab0Iu3M. AcCUMMIISIUS (TIJIaCTUYECKUH 0OMEH) 1
JTUCCUMUTISIIAA (QHEPreTHUYEeCKu OOMEH) — JBE CTOPOHBI E€IMHOTO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHsS BEIIECTB W DHEPTUM B TMOHUMAHUU
MeTabonu3Ma.

Turbl oOMeHa BelecTB: aBTOTPO(MHBIN U rerepoTpodHsbIil. Posb hepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®dortocunte3. CperoBas u TemHOBass (a3sl (oTocuHTeza. Peakiuu
dotocunTtesa. IpdexTuBHOCTH hoToCHHTE3a. 3HAUCHHE (POTOCHHTE3A JJIS )KU3HU
Ha 3emuie. BriusHue yciaoBuil cpesibl Ha POTOCUHTE3 U CIIOCOOBI TOBBIIICHUSI €T0
MPOJYKTUBHOCTU Y KYJIBTYPHBIX PACTCHUH.

XeMocHHTe3. XEeMOCHUHTE3UpYIolhe OakTepuu. 3HAYEHUE XEMOCHHTEe3a IS
YKU3HH Ha 3emIe.

DHepreTudyeckuii oOMeH B KJeTKe. PaciierieHne BellecTB, BBIICICHUE U
aKKyMYJUPOBaHUE DHEPrUM B KIETKE. OTambl HSHEPreTUYEcKoro oOMeHa.
['mukonu3. bpoxenune u ero BuAbl. KuciopogHoe okucIeHHE, WU KIETOYHOE
JIbIXaHUE. OxkucnutenbHOe dbochopunupoBanue. D¢ddexTuBHOCTH
HEPreTHUECKOro oOMeHa.

Peakuuu wmatpuunoro cuHTte3a. ['enermueckas wuHpopmamms u JIHK.
Peanuzanus renernyeckod mHGoOpMaIMy B KJIETKE. [ €HETUYECKU KOJ M €ro
cBoiictBa. Tpanckpunius — matpuunblii cuHTe3 PHK. Tpancnsinus — OuocunTes
Oenka. Ortambl TpaHchusanuud. KoawpoBaHwe aMUHOKHCIOT. Pombp pubocom B
OnocuHTEe3e OerKa.

Hexnerounsie popmsl sxu3nu — BUpychl. ctopust otkpbeiTus Bupycos (/. U.
WNBanoBckuit). OCOOEHHOCTH CTPOCHHMS M JKM3HEHHOTO IIHUKJIA BHUPYCOB.
bakrepuodaru. bonesnn pacreHuil, XUBOTHBIX M YEJIOBEKA, BHI3HIBAEMBIC
Bupycamu. Bupyc mmmyHozaepuuura yenoBeka (BMY) — Bo3Oyaurens CIIM/la.



OOpatHast ~ TpaHCKpUIILIUS, peBepraza W wuHTerpasza. IIpoduiaktuka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHUM.

JdeMoHcTpanuu:

[Toptpetsl: H. K. Konsuos, /I. 1. UBanosckuii, K. A. Tumupsizes.

Tabnuipel u cxembl: «Tumnbel nutanusy, «Metadonuzm», «MUTOXOHAPUS,
«HepreTuyeckuit oOMen», «Xmoporuiacty, «Dorocunres», «Ctpoenue JITHK»,
«CtpoeHue u HyHKIIMOHUPOBaHUE TeHay, «CuHTe3 Oenkay, «I e HeTuueCcKuil Koo,
«Bupycoe», «baktepuodarn», «Crpoenue u xku3HeHHbId 1uki Bupyca CIIN/]a,
oaktepuodaray, «Pernukanusa JJHK».

Oo6opynoBanue: mojaenu-anmMkanun «Yapoenue JIHK u TpaHckpunius»,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpyktypsl JJTHK.

Tema S. PasMHOKeHHe 1 MHAMBHUYAJbHOE PAa3BUTHE OPraHNU3MOB.

KieTouHblii 1IUKJ, WU JKU3HEHHBIM LUKI KieTku. MHTepdaza u MuTos.
[Ipoueccsl, nporekatoniye B uHTepdaze. Perumkanus — peakuuss MaTpUYHOTO
cunreza JIHK. Crpoenne xpomocoMm. XpoMOCOMHBIM HabOp — KapUOTHIIL
JIuTIouHBIE W TAluvIOWIHBIA ~ XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUJIBI.
[{utonornyeckue OCHOBBI PA3MHOKEHUSI W  MWHIUMBHAYaJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne kinerkn — muto3. Craaum muto3za. Ilponecchl, mpoucxonsmuye Ha
Pa3HBIX CTAJUSIX MUTO3a. BHOJIOTHYECKHUI CMBICIT MUTO3A.

[Iporpammupyemasi TuOEIb KJIETKHA — allOMTO3.

DopMbI pa3MHOXKEHHS OPraHU3MOB: Oecroyioe U mojioBoe. Busl Oecrionoro
Pa3MHOXKEHUA: JIeJICHHE HAJIBOE, IIOYKOBAHUE OJIHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHUE. VICKyCCTBEHHOE KJIOHHPOBAHUE
OpPraHU3MOB, €r0 3HAYECHUE JIJIs1 CEJICKIUU.

[TooBOE pa3MHOKEHUE, €TO OTIUYHS OT OECITOJIOTO.

Meiio3. Craguu Mmeiio3a. [Ipoieccel, mpoucxoasiue Ha CTaausx Meno3a.
[loBenenne xpomocoM B Meio3e. Kpoccunrosep. buonornueckuil cMmbicn U
3HAYEHHE MEK03a.

['amerorenes — mnponecc oOpa3oBaHUS TOJIOBBIX KJIETOK Yy JKHUBOTHBIX.
[TonoBbie 3kene3bl: CEMEHHUKUA W sU4HUKUA. OOpa3oBaHuE U pPa3BUTHE MOJIOBBIX
KJIETOK — TaMeT (CIepMaTo30u, SIMIEKIIETKAa) — CIepMaTOreHe3 M OBOICHES3.
OCcOOEHHOCTH CTPOCHMS SIULEKJIETOK M crepMaTo30uaoB. OIIog0TBOPEHUE.
[TapTeHorenes.

WunuBunyanbHoe pa3BuTHE (OHTOreHe3). OMOpPUOHAIBHOE  pa3BUTHE
(amOpuorenes). Dtanbl IMOPUOHATBLHOTO Pa3BUTHSA y TMO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyisius, opraHorenes. [loctamOpuoHambHOE pazBuTHE. THUITBI
MOCTAIMOPHUOHANBHOTO PAa3BUTHS: MPsAMOE, HempsMoe (IMUYMHOYHOE). BriusiHue



Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOACTBA.

Poct u pa3Butue pacteHuil. OHTOr€HE3 IBETKOBOI'O PACTEHHS: CTPOCHHUE
CEMEHHU, CTAINHU PA3BUTHSL.

JdemoHcTpaumu:

Tabmuubr u cxembl: «DOpMbI Pa3MHOKEHUS OPTaHU3MOBY», «JlBoitHOE
OIUIOJJOTBOPEHUE Y IIBETKOBBIX pacTeHU», «BereratuBHOE pa3MHOXKEHUE
pactenuity, «J/lenenue xkieTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpomocombl», «Knerounbld nukin», «Pemmukamua JHK», «Mwuto3y,
«Menosy», «IIpsamoe u HenpsiMoe pa3BUTHEY, «[ aMeTOreHe3 y MIEKOIUTAIINX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3ay.

O6opynoBanue: MHUKPOCKOTI, MHUKpOTpenapaThl «CriepMaTo30u b1
MJIEKOIUTAIOWIETO», «SMIeKiIeTKka MIEKonuTaromero», «Kapruoknues B KieTkax
KOpEelKa JIyKa», MarHuTHas MOJEb-allUINKauus «J/leJeHne KIeTKu», MOJIEIb
JHK, monens Metada3Hol XpOMOCOMBI.

JlabopaTtopHblie M mpaKkTHYecKHe padoOThI:

Jlabopatopuas pabora Ne 3. «HabGmromenwe MuTO3a B KJIETKAX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopHas pabora Ne 4. «/3ydeHue CTPOEHHS TMOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIPEnapaTax».

Tema 6. HacjieCTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHeTUKH. VICTOpUS pa3BUTHUS T€HETUKHU. Poib IuTONIOrMN
¥ SMOpHOJIOTUM B CTAHOBJIEHUU TEHETHKU. BKiIall pocCHUUCKUX U 3apyOesKHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKH (TUOPUAOIOTUYECKU,
[UTOT€HETUYECKUN, MOJEKYISIpHO-TeHETHYeCKHi1). (OCHOBHBIE T'€HETHYECKHE
noHATHS. ['eHeTUYecKasi CHMBOJIMKA, UCIIOJIb3yEeMasi B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HACIIEIOBAHUS [IPU3HAKOB, YCTAHOBJIECHHBIE |'. MeHneneMm.
MoHorubpuiHoe CKpelMBaHue. 3aKOH eIuHOooOpasus THOPUIOB TEPBOTO
nokosjeHus. [IpaBuno AOMUHUpPOBaHMS. 3aKOH paCHICIICHUS MPU3HAKOB.
['unioresa unctoTsl rameT. [1omHOE M HEMOJTHOE JOMUHUPOBAHHUE.

JluruOpugHoe  CKpemuBaHWE. 3aKOH  HE3aBHCHUMOTO  HACIEIOBaHUS
npu3HakoB.  l[uToreHeTM4eckne  OCHOBBI  JIUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanu3upyloliee cKkpenupanue. Fcrnonb3oBaHne aHamIM3upyoIEro CKpenMBaHms
JUTSI OTIPEICIICHHSI TEHOTHUIIA OCOOH.

CueruieHHOe  HacienoBaHue mnpu3HakoB. PabGora T. Moprana 1o
CUEIJIECHHOMY HaclIeIOBaHUIO TeHOB. HapylieHue clenyieHust FTeHOB B pe3yJIbTaTe
KPOCCHUHT'OBEpA.

XpOMOCOMHAasi TEOPHS HACIEICTBEHHOCTH. | eHETUUECKME KapThl.



['eneTnka mnosia. XpOMOCOMHOE OIpENENCHUE Moja. AyTOCOMBI U TOJIOBBIC
XpoMOCOMBI. ['oMOoramMeTrHele M rereporaMeTHble OpraHu3Mbl. HacienoBanue
IIPU3HAKOB, CLEIJICHHBIX C IOJIOM.

N3meHunBOCTh. BHIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIICCTBEHHAS.
Ponmp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOIU(PUKAIIMOHHON U3MEHUYMBOCTU. BapuanioHHbIN psii ¥ BapyualluOHHAs KpUBasl.
Hopma peakuuu mnpusHaka. KonndecTBEHHbIE M KaYE€CTBEHHBIE NMPU3HAKU U UX
HopMa peakiuu. CBoiicTBa MOIU(PUKAITMOHHON N3MEHYMBOCTH.

HacneactBeHHasi, wiM TeHOTUIIMYECKas, W3MEHUYMBOCTb. KomOMHaTHBHas
W3MEHYMBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBAa KOMOWHATHBHOM
W3MEHUYMBOCTH. MyTarmoHHas ”3BMEeHUYNBOCTh. Kitaccudukanmst MyTanuii: reHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYuHbI MyTanuid. MyTareHHbie (GaKToOphbI.
3aKOH rOMOJIOTHYECKUX PAJIOB B HACHEACTBEHHOW n3MeHunBocTy H. M. BaBunoga.

BuesinepHas HaclIeICTBEHHOCTh U U3MEHUYHUBOCTD.

['enetuka 4yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbI T€HETHUKHU
YeJI0OBEKA: T€HEaTOrHUSCKUM, OJM3HEIOBBIN, IINTOTCHETHYECKIUM, OMOXMMUYECKHM,
MOJIEKYJISIPHO-T€HETHYECKUH. CoBpemeHHOE ONpEJCIICHUE TE€HOTHUIA!
MOJITHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHHUE, B TOM YHUCJE C TMOMOIIbIO
[M[[P-ananu3a. Hacnencreennole 3a00j€BaHUsI 4YEJIOBEKA: T'E€HHbIE OOJIE3HHU,
OO0JIe3HU C HACJIEJICTBEHHOW MPEIPACIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckue H TreHepaThBHble MyTanuu. CTBOJOBBIE KIETKU. [IpuHUUIBI
310pOBOT0 00pa3a KU3HU, TUATHOCTUKH, MPODUIAKTUKY U JICUEHUS T€HETUYECKUX
0ose3Heil. MeanKko-reHeTUUeCKoe KOHCYJIbTUPOBAHUE. 3HAYEHHE MEIUIIMHCKOM
TE€HETUKHU B MPEAOTBPAILECHNH U JICUCHUH T€HETUYECKUX 3a00JIeBaHUH YellOBeKa.

JdemoncTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuit, H. 1. BaBumos.

Tabmuubt u  cxembl:  «MOHOTMOPUIHOE  CKpEIIUBAaHUE UM €r0
[UTOT€HETUYECKAasE OCHOBa», «3aKOH pAaCIICIUICHUS M €ro IUTOreHeTUYecKas
OCHOBa», «3aKOH  YHUCTOTBHl  ramer», «JurubpugHoe  CKpeIIMBaHUEY,
«lluTomornyeckne  OCHOBBI  JAWTHOPHAHOTO  CKpeIMBaHU»,  «Menosy,
«B3anMoAeNCTBUE AJUICNIBHBIX TE€HOB», «l'eHeTuyeckue KapTbl pACTEHUM,
JKUBOTHBIX M 4eEJIOBEKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACIIEIOBAHMS,
CUCIUIEHHOTO ¢ mnoyioMm», «Kapuotumbel dYenmoBeka ©  KUBOTHBIX», «Buasbl
U3MEHYUBOCTHY, «MoaudukanuoHHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpynmn KpoBu», « MyTallmoHHasi ”3BMEHYHUBOCTHY.

O6opynoBanue: Mojelu-anmIukanun «MOHOTHOPUTHOE CKpEUTUBAHUE,
«Henonmnoe nmomuHupoBaHuey», «JlurubpuaHoe ckpemnuBanue», «llepekpécr



XpOMOCOM», MHUKpPOCKON M MuUKpompenapar «Jpo3zoduia» (HopMa, MyTauuu
(GhopMBI KPBUTBEB M OKPACKU Tela), Tepoapuii «['opox moceBHOY.

JlabopaTopHble M mpaKkTHYecCKHe PadoOThI:

JlaGoparopHast pa6ota Ne 5. «M3yueHue pe3yjabTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUSA Y AP030(UIIbl HA TOTOBBIX MUKPOMPENAapaTax».

JlabopaTtopHas pabota Ne 6. «3yyenne monudukainoHHON N3MEHYNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO Psifia M BApUALIMOHHOW KPUBOI».

JlabopaTopHas pabora Ne 7. «AHanu3 MyTauuid y Apo30(uiibl Ha TOTOBBIX
MHUKponpenaparax».

[Ipaktudeckass pabota Ne 2. «CocraBieHHE€ UM aHAJIU3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusa Kak HayKa M MOpoLEcC. 3apOKICHUE CENEKIHMU U JIOMECTHKALIMS.
VYuenne H. . BaBuioBa o0 I1eHTpax MPOUCXOXKJICHUS W MHOT000pa3us
KyJIbTYPHBIX pacTeHui. LIEeHTpbl MpOMCXOXKAEHUS AOMAIIHHUX >KUBOTHBIX. CoOpT,
opoAa, MTaMM.

CoBpeMeHHbIE METObI CeNEeKIH. MacCOBBIN U MHIUBU Ty aJIbHBIN OTOOPHI B
CEJEKIIMM PACTEHUNW U KUBOTHBIX. OILIEHKAa JKCTepbepa. bIM3KOpOICTBEHHOE
ckpeniuBanue — HUHOpuauHT. Ywucras nuHug. CKpelMBaHUE YUCTHIX JIMHUU.
['erepo3uc, wnu rudpuaHas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPHIMHI.
OtnanénHas rtulpuamzammss u e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 u
MOJIyYCHHE TOJIMIUIOUIOB. JIOCTMKEHMSI CENEeKIMU pacTeHUM, XWUBOTHBIX U
MHUKpPOOPTaHU3MOB.

buotexHONOrMs Kak OTpacib MPOU3BOJACTBA. |'€HHAs WMHYKEHEpHUs. DTallbl
co3nanus pexomOuHanTHoW JIHK wu TpaHcrennsix opranusmoB. Kuetounas
uHxeHepus. Kinetounele KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHHUIA.
KiioHupoBaHue BBICOKOIIPOIYKTUBHBIX CEJIBCKOXO3IMCTBEHHBIX OPraHU3MOB.

Okonoruueckue W dtudeckue  npoodinembl. ['MO  —  reHeTudecku
MOAU(PUITIPOBAHHBIC OPTAHU3MBI.
JlemoHCcTpaumu:

[Toptpersr: H. U. BaBunos, U. B. Muuypun, I'. [. Kaprneuenko, M. O.
HMBaHoB.

Tabmuiel 1 cxeMbl: Kapra «l[eHTpbl MPOUCXOXKIACHUS M MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «[lopoasl qoMalHux KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuity, «Otnanénnas rudpuauzanus», «Padboter akanemuka M. @. MIBaHoBay,
«Ilomunnounus», «OO0beKTh OuoTexHONOTHNY, «KileTouHble KyJIbTYphl U
KJIOHUpOBaHHE», « KOHCTpyHpOBaHUE U TIEPEHOC T€HOB, XPOMOCOM.

O6opynoBanue: MyJISKU TUIOJIOB M KOPHETUIOAOB TUKUX (POPM U KyJIbTYPHBIX
COpPTOB pacTeHmi, repbapuii «CembCKOX03IHCTBEHHBIC PACTCHUS).



JlabopaTopHble M MpaKTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJBI M JOCTHKEHHSI CEJIEKLHH DPACTEHUN H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  yYaCTOK, B TEIUIMYHOE XO35AHCTBO, JaOOPATOPHIO
arpOyHMBEPCHUTETA UM HAYYHOT'O LIEHTPA)».

11 KJTACC

Tema 1. DBoIIOIIMOHHAS OMOJIOTHS.

[Ipennochulki BO3HUKHOBEHHUS SBOJIOIMOHHON TEOpUU. BOJIIOIUOHHAS
Teopusi U €€ MecTo B OuoJIOrMU. BiusiHuE 3BOIIOIMOHHOW TEOPHUU Ha Pa3BUTHE
OMOJIOTUU U JPYTUX HAYK.

CBuzerenscTtBa 3BoMONUU. [lameoHTOIOrHYECKHE: MOCIEI0BATEIBHOCTD
MOSIBJICHHUS BHUJOB B TMaJCOHTOJIOTHYECKON JIETOMHUCH, TEPEXOAHbIE (OPMBI.
buoreorpaduyeckue: cxoacTBo U paznudue ¢ayH u GIop MaTEpUKOB  OCTPOBOB.

OMOpHOJIOTMYECKUE: CXOACTBA M pPa3iuuus SMOPHUOHOB pA3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAIOTUYHBIE,
PYJIIMMEHTApHBIE OPTaHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUECKHUE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX META0OJIIMYECKUX IMyTeH y Bcex
OpraHU3MOB.

OomonnonHass Teopuss Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKyIME CHUJIBI HBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE NPH OIPAHUYEHHOCTH PECYpPCOB, HEOMNpEeIeIEHHAs W3MEHUYHUBOCTb,
O0opnba 3a CyIecTBOBaHNE, €CTECTBEHHBIN OTOOD).

Cunreruueckas teopust sBomouu (CTI) u e€ 0CHOBHBIE MOJIOKEHUS.

MukposBosronus. [Tomynsnuns kak eAMHULA BUAA U YBOJOLHH.

JBwxymiue cuiabl (QakTopsl) BOJIONMK BUAOB B Mpupoae. MyTallMOHHBINA
mporecc U KOMOWHATUBHAS W3MEHYMBOCTH. [lOMyISIITMOHHBIC BOJHBI M JIpeid
reHoB. M3osisiius u MUTpanus.

EctecTBeHHbIil 0TOOp — HampaBistonuil  ¢gakrtop sBoiouun. DopMbl
€CTECTBEHHOT'0 0TOOpa.

[Tprcnoco0aeHHOCT, OpPraHU3MOB KaK pe3ysbTaT dBOMONHUH. [IpumMeps
MPUCTIOCOOTICHUIA Y OPTaHU3MOB. ApOoMOP(O3bI U HIN0AAATITAIIUH.

Bun wu BumooOpazoBanme. Kpurepuum Buma. OcHOBHbiE  (HOPMBI
BUJI000pa30BaHus: reorpaduueckoe, 3K0JIOTHYECKOE.

MakposBomorusi.  DopMbl  ABONIONUU:  (PrsieTUYECKasl, JIUBEPreHTHA,
KOHBEpIreHTHas1, napajienbHas. HeoOpaTuMoCTh 3BOJTIOLIMH.

[IpoucxoxaeHre OT HecHelualnu3upoBaHHBIX TpenkoB. [Iporpeccupyromias
crenuain3anus. AganTuBHAs paguanus.

JdemMoHncTpanuu:



[Toptpetsi: K. JIunnen, XK. b. Jlamapk, Y. JapBun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mroiep, A. H. CeBepuos.

Tabnuibl U cxembl: «Pa3BuTHE OpraHUYECKOTO MUpa Ha 3eMiie», «3apoIbIIin
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc», «Popmbl  0opbObI  3a
cymiecTBoBanue», «EctectBeHHbIll 0TOOpY», «MHOroo0pasue COpTOB pacTECHUIN
«MHorooOpa3ue  mopon  KuUBOTHbIX»,  «[lomymsmum»,  «MyTtaunoHHas
U3MEHYMBOCTHY, «Apomopdosby, «Mmuoamantamuuy, «OO0Imas aereHepams»,
«/Bmwxymme cunbl 3Bomonuny, «Kapra-cxema Mapupyra nyrtemectBus Y.
HapBuna», «bopsba 3a cymiectBoBaHue», «IIprucnocoOJeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU000pa3oBaHuEy, « IKOJIOTHIECKOE BUA000PA30BaAHUEY.

ObopynoBaHHe: KOJIEKIHMS HACEKOMBIX C PAa3IMYHBIMH THUIIAMH OKPAacCKH,
HAOOp IJIOJOB U CeMsH, KoJulekius «lIpuMepsl 3alUTHBIX MPUCHIOCOOIECHUN Yy
KUBOTHBIX», MOJieiNb «OCHOBHbBIC HANpPABJICHUS 3BOJIOLMN», 0O0BEMHAS MOJEINb
«CTpoeHue roJIOBHOTO MO3ra MTO3BOHOYHBIX).

buoreorpaduueckass kapra wwupa, Koyuiekius «DOpMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wojenb anmumkanus «llepexpéct
XpOMOCOM», BiIaxHble mpenapatbl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYLIKW», MUKponpenapar «/lpo3oduna» (Hopma, mytanuu (GOpMbl KpbUIEB U
OKpacKH Tea).

JlabGopaTopHblie ¥ NpaKkTUYeCKUE PadoOThI:

JlabopaTopuas pabora Ne 1. «CpaBHEHHE BHAOB MO MOP(HOIOTHICCKOMY
KPUTEPUIO».

JlabopaTopHas pabora Ne 2. «OmnucaHue MPUCITOCOOJIEHHOCTH OpraHu3Ma H
€€ OTHOCUTENIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEHUE M Pa3BUTHE )KU3HHU HA 3emuie.

JloHayuyHble TpPEACTaBICHHUS O 3apOXKICHHHM >XU3HU. HayuHbple ruUmoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emsie: a0uoreHe3 M maHcnepmus. XUMHYECKas
HBOMIONMS. AOHMOTEHHBIM CHHTE3 OpPraHWYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTANBHOE MOATBEPKICHUE XUMUYECKOM 3BOIIOMU. HavanbHbIe Tans
ounonornyeckor 3Bomonuu. I'mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHUE MPOTOKJIETKHU. llepBble KIETKM W HX SBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX TPYIII dKUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emiie mo spam M nepuonam. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. Ilameosoiickas spa W €€ TNEPUOABI: KEMOPHICKHIA,
OpPIOBHUKCKHUM, CUITYpPUNCKHAN, TEBOHCKHM, KAMEHHOYTOJIbHBIN, IIEPMCKHIA.

Me3o30icKas 3pa U €€ NeprUoIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo3zolickas »9pa ®W €€ TMepuoAbl: MaJCOTCHOBBIA, HEOIC€HOBBIM,
AHTPOIIOIr€HOBBIM.

b



XapakTepucTuKa KJIMMaTa U TeOJOTUYECKHX MpoieccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIIUU PACTUTEIBHOTO M JKMBOTHOTO MHpa. ApomMop]o3bl y pacTeHHil u
KUBOTHBIX. [losiBNIEHME, paclBET M BRBIMUPAHKUE TPYIII KUBBIX OPTaHU3MOB.

CucremMa OpPraHMYECKOro MHUpa Kak oOTpaxeHue »3Bojouuu. OCHOBHBIE
CHUCTEMATHUYECKHUE TPYIITbI OPTraHU3MOB.

DBoJIONNS YeJIoBeKa. AHTPOIIOJIOTHA KaK HayKka. Pa3BuTue mpeacTaBieHui o
MPOUCXOXKJICHUN 4YesloBeka. MeToabsl u3ydyeHus anTponorene3a. (CxolcTBa u
pazIMyuMs 4€JIOBEKa U )KUBOTHBIX. CUCTEMAaTHUECKOE TTOJIOKEHHE YEJIOBEKA.

Jewxkymue  cuiabl  (pakTtopel)  aHTpororeHesa.  HacneacTBeHHas
W3MEHYMBOCTh M  €CTECTBEHHBIH oTOOp. OOImecTBeHHbI 00pa3  KHU3HU,
W3TOTOBJICHUE OPYAUI TPy/a, MBIIIUICHUE, PEUb.

OCHOBHBIE CTAIMM U BETBU 3BOJIIOLIUH YEJIOBEKA: aBCTPAIONUTEKU, YeIoBeK
yMmenbid, YemoBek mnpsMoxoasuuv, YenoBeKk HeaHIACpPTANbCKUM, YenoBek
pa3yMHbIi. Haxogku HCKOMaeMmblX OCTAaTKOB, BpeMs CYIIECTBOBaHUS, O0JACTb
pacnpocTpaHeHus1, 00bEM FOJIOBHOIO MO3ra, 00pa3 ®HU3HU, OPYIusl.

YenoBeueckre packl. OCHOBHblE  OONbIIME  pachl:  €BpPONEOUIHA
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (9KBATOpUAJbHAs),  MOHTOJOUIHAsS
(a3uaTcko-aMepukaHckasi).  UepThl  MNPUCIOCOOJEHHOCTH  MpeJCTaBUTENEH
YeJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMS. EIUWHCTBO 4YeNOBEYECKHUX pac.
Kpuruka pacusma.

JdemMoHcTpanuu:

[Toptpersl: ®@. Penn, JI. Ilactep, A. WM. Omapun, C. Munnep, I'. FOpu, Y.
JapBuH.

Tabnuubl 1 cxembl: «Bo3nukHoBenne CosiHeUHOUW cucteMbl», «Pa3BuTue
opraHuveckoro wMupay», «PacturenpHas kneTka», <«OKWBOTHas — KIETKay,
«IIpokapuoTnyeckas kieTka», «CoBpeMEHHasl CHUCTEMa OPraHHUYECKOro MHPAY,
«CpaBHEHHE AHATOMHUYECKHX YEPT CTPOCHHS YEJIOBEKAa M YEJIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTHYECKUX  HAXOJOK  MPEIAKOB
COBPEMEHHOTO 4EJIOBEKa», «/lpeBHenmme momm», «/peBHue moam», «llepBbie
COBPEMEHHBIE JI0IN», «YeT0BEeYECKHE pach.

O6opynoBanme:  mymsku  «lIpoucxoxkmenne  demoBeka»  (OFOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHJEpTalblla, KPOMAaHbOHIIA), CICHKH WIH
U300pKEHHUS] KAMEHHBIX OpYJIud NEpBOOBITHOTO YejoBeKa (KaMHHU-YOTMIEPHI,
pyomna, ckpebna), TEOXpoHOJOTHYecKas Tabmura, Koulekiusa «Dopmer
COXPaHHOCTH MCKOTIAEMBIX KUBOTHBIX U PACTCHHIN.

JlabopaTopHblie ¥ MpPaKTHYeCKHE PadOThI:

[Ipaktuueckast pabora Ne 1. «I3yueHue uckomnaeMbpIx OCTaTKOB PACTEHUN U
YKUBOTHBIX B KOJIICKIIHSIX.



OKCcKypcusi «DBOJIOLHUS OPraHUYECKOTo MHpa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIN WIN KPaeBEAUECKUI My3€i).

Tema 3. Opranu3mbl ¥ OKpY:KaIias cpeaa.

DKOJIOTHS KaK HayKa. 3aJauu U pa3/iebl SKOJOTUU. MeTo/1bl SKOJIOTHYECKUX
UCCJIEI0BAHUMN. DKOJIOrHYeCKOE MUPOBO33PEHUE COBPEMEHHOTO YETIOBEKA.

Cpenbl oOWTaHUA OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYLIHAs, MOYBEHHAs,
BHYTPHUOPIaHU3MEHHAS.

Okonornueckue (akropel. Knaccudukanusa skonorudeckux (akToOpoB:
abnoTuyeckre, OUMOTHMYECKHME U AaHTPOIOreHHble. JleCTBUE HKOJIOTHYECKUX
(hakTOpOB Ha OPraHU3MBI.

Abuotrnyeckue GakTOpbl: CBET, TEMIEPATYPA, BIAKHOCTh. DOTONMEPHOIN3M.
[IpucniocoOnenust OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTMsl.

buotnueckue (haKkTOopHI. Bunrel OMOTHYECKUX B3aNMO/JIEUCTBUM:
KOHKYPEHIIUA, XUIIHUYECTBO, CUMOMO03 U ero ¢popMel. [lapazutusm, koomneparus,
MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJEOHHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHMe OHMOTHYECKUX B3aUMOJCUCTBUN Ui CYyIIECTBOBAHUS
OpraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUUECKUE XapaKTepUCTUKH monyisnuu. (OCHOBHbIE TMOKa3aTelu
NOMYJISILUNA: YHCIEHHOCTh, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
MuUrpanus. J[mHaMuka 4MCIIEHHOCTH NOMYJISIUAN U €€ PEeryJIsiusl.

JdemoHcTpanuu:

[Toptpetsi: A. I'ymb6oabaT, K. ®@. Pynse, 3. I'ekkens.

Tabmuubl 1 cxembl: kapta «llpupoanbie 30Hbl 3emun», «Cpenbl OOUTaHUS
opranusmoBy», «®Potonepuoausm», «llomynsauunm», «3aKOHOMEPHOCTH poOCTa
YHUCIIEHHOCTH MOMYJISIUN UHPY30pHHU-Tyhenbkuy, «lluimesbie menmy.

JlabGopaTopHblie ¥ NpaKTHYeCKHE PadoThI:

JlabopaTtophnas padota Ne 3. «Mopdonorudeckue 0COOCHHOCTH PACTEHUM U3
pa3HBIX MECT OOUTAHUSY.

Jlaboparopnas pabota Ne 4. «BnusiHrE cBeTa HA POCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktuueckas padota No 2. «[loacuéT MIOTHOCTH MOMYJISIIUNA PA3HBIX BUIOB
pacTEeHUI».

Tema 4. CooO1iecTBa 1 IK0OJIOrHYECKHE CUCTEMBI.

CooOmiectBo opranu3mMoB — OuoneHo3. CTpyKTypbl OMOLIEHO3a: BHUJIOBasi,
MPOCTPAaHCTBEHHAs, Tpoduueckass (mumieBas). Buasl-momuHantel. CBsizu B
ouoneHose.

Okojoruueckre cuctembl (dkocucteMbl). [lonsitue 00 »sKocucTeMe H
ounoreoneHo3e. DOYHKIMOHAIBHBIE KOMIIOHEHTHl 3KOCUCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, pe1yleHThl. KpyroBopoT BELIECTB U MOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (muiieBblie) YPOBHM OHKOCHUCTeMbI. [luileBble LEemu HU CETH.
OCHOBHbBIE TIOKa3aTEeU SKOCUCTEMBI: OMOMacca, NPOAYKLHMS. DKOJIOTUYECKUE
nupamMujibl: MPOIYKIHMHM, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOWYMBOCTD, CAMOPETYIISIH, pazButue. CyKiieccusl.

[TpuponHble 3KOCUCTEMBI. DKOCUCTEMBI 03P M PEK. DKOCHCTEMa XBOWHOTO
WJIA UIMPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOTEHHBIE  JKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03sCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3znoobOpaszue kak @akrtop ycroilunmBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTHYECKOTO Pa3HOOOpa3us Ha 3emIie.

Yuenue B. U. Bepranckoro o 6mocdepe. I'panuribl, coctaB U CTPyKTypa
ouocheprr. Kuoe BemectBo u ero QpyHkuuu. OcoOeHHOCTH OHocdepbl Kak
rJI00aJIbHOM 3KOCHCTEMBL. J[MHaMHueckoe paBHOBeCME W oOOpaTHas CBs3b B
onocdepe.

KpyroBopoTb! BemiecTB 1 OMOre0OXUMUUECKHE IIUKIIBI JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTH Ouocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B OMochepe 3eMiau. AHTpOIIOTeHHbIE U3MEHEHUS B Ouocdepe.
['moGanbHbIE HKOIOTHYECKUE TPOOIIEMBI.

CocymiecTBOBaHUE MPUPOJIbI u YeJI0BEYECTBA. Coxpanenue
O1ropa3zHooOpa3us Kak OCHOBA yCTONYMBOCTH 6uochepsl. OCHOBA paIlioHaIBLHOTO
yOpaBJICHUS MPUPOJHBIMU pecypcaMd M HX HCHOIb30BaHue. JlocTuxkeHus
OMOJIOTMH U OXpaHa MPUPOIBL.

JdemMoHcTpanuu:

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

Tabmumpr u cxemsbl: «llumesbie nenn», «bUOIIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nutanusy, «IKoJOrHUUECKasT MUPAMHUIAY,
«buocpepa u yenosek», «IKocucTEMA HIMPOKOIUCTBEHHOTO JIeCay, « IKOCUCTEMA
XBOMHOrOo Jeca», «buoneHnos BomoéMa», «ArpoueHo3», «lIpumepHsbie
AHTPONIOTEHHBIE  BO3JECWCTBHS HAa  NOPUPOLY», «BaKHEWIIME HMCTOYHHUKHU
3arpsi3HEHUST BO3/IyXa W TPYHTOBBIX BOI», «IlouBa — BakHEWIIash COCTABIISIFOIIAS
ouochepr», «Daktopbl nerpamanuu 1mouBy», «llapHukoBbIil 3PdekT», «DaKTophI
PaIMOAKTUBHOTO 3arpsi3HeHust Ouocheps», «OO0mias crpykrypa Ouocdepb»,
«Pacnipoctpanenue xu3HH B Oumochepe», «O30HOBBI dKpaH OuOChHEPHD,
«KpyroBopot yriepona B 6uochepe», «KpyroBopoT a3ota B Ipupoae».

O6opynoBanue: Mojenb-anmuukanus « Tumuaneie OUOIEHO3bI», TepOapuit
«PacturenbHble cO001IECTBAY, KOUIEKIIMH «bronenosy», «Bpenurenu BaxHeHmmx
CEJIbCKOXO3SIICTBEHHBIX  KYJBTYp», TepOapuu ¥ KOJUJICKIIMM pACTECHUH W
KUBOTHBIX, TIPUHAJUICKAIINE K PA3HBIM IKOJIOTMYECKUM TPYIIaM OJHOTO BHJA,



Kpacnas xnura Poccuiickoit ®enepauuu, n300pakeHHs OXpaHSEMbIX BHIOB
PacTEHUHN U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHUMA

Cornacno ®I'OC COO, ycraHaBnuBalOTCs TpeOOBaHUS K pe3yibTaTaM
OCBOCHHsI  OOyYarONUMHUCA MPOTpaMM  CpeaHero  obmiero  oOpa3oBaHMS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX PE3yJbTAaTOB OCBOCHMS mpeamera «buomorus»
BBIJICJICHBI CJICYIONIUE COCTABIISIONINE: OCO3HAHHME OOYYAIOIIMMHUCS POCCUICKOMN
rpakIaHCKOW UJICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOINPEACICHUI0, HaJW4yhe MOTHUBAIlMU K OOy4YeHHIO  OWOJIOTHH,
I[eJICHANPABJICHHOE pPAa3BUTHE BHYTPEHHUX YOEKICHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAJAMIUN pa3BUTHA OHUOJOTHUUYECKOTO
3HaHMS, TOTOBHOCTh W CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJICTBOBATHCS B CBOECH
JEATEIbHOCTH 1[I€HHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKaAMHU, MPUCYIIUMHU CUCTEME
OMOJIOTMYECKOT0 00pa30BaHMs, HAJIWYHWE DKOJOTMUYECKOTO TPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LICJIM M CTPOUTD KM3HCHHBIC TJIAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUSI IpeameTa «bUoJorus» IOCTUTraloTCs B
€AMHCTBE YYEOHON U BOCIHUTATEIBHON JIEATCIIBHOCTH B COOTBETCTBUU C
TPAJUIIUOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMH, HCTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSMHU, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT IpOIleccaM CaMOIIO3HAHHWS, CAMOBOCIIUTAHHUS W
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH TO3UIMM JIMYHOCTH, MATPUOTU3MA,
YBKEHUS K 3aKOHY U MPABOIOPSJIKY, UETIOBEKY TPyJa U CTapIIEMy TOKOJICHUIO,
B3aMMHOTO YBa)KECHUsI, OCPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 U
TPaJUIMIM MHOTOHAllMOHAJIBLHOTO Hapoaa Poccuiickoit denepaiuu, NpUpoae U
OKpY’KarolIeH cpere.

JInyHOCTHBIE pE3yabTaThl OCBOCHUSI ydeOHoro mpeamera «buosorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYaIONIUXCS PYKOBOICTBOBATHCS
chOpMUPOBAHHOM BHYTPECHHEH MO3WUIIUEH JUYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YyOCXKJICHUH, COOTBETCTBYIOIIUX
TPAJAWIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIEeCTBa, PACIIMPECHHUE >XU3HCHHOTO
OMbITAa U ONbITA JACATEIBHOCTH B IPOIECCE pealu3allMd OCHOBHBIX HaMpaBJICHUMN
BOCITUTATEIILHOM JeITEILHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaaaHCKOro BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMK 00YUaIOIIEeToCcs KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIEeCTBRA;



OCO3HAaHME CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U MPaBOIOPS/IKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHWU Y4E€OHBIX U MO3HABATEIbHBIX 3aJ]1ay, BBINOJIHEHUU
OMOJIOrMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMIO3MIIMI0 TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOMW KU3HHU U OOBSICHATH €€;

YMEHHE YUYUTHIBATh B CBOUX JICUCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOAEH C pa3HbIMU YOSKICHUSIMU, KYJIbTYPHBIMU LICHHOCTSIMH U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHECHHUS
y4eOHBIX, TIO3HABATEIBHBIX M HCCJIEAOBATEIbCKUX 3a7a4y, YBaXXHUTEIBHOTO
OTHOUIIEHUSI K MHEHHUIO ONIMOHEHTOB MpU OOCYXIACHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJICPIKAHMUS;

TOTOBHOCThH K TYMaHUTapPHOU U BOJIOHTEPCKOM AESATEILHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

chOpMHPOBAHHOCTh POCCHICKOMN rpaXX JaHCKOU UJIEHTUYHOCTH,
MaTpUOTU3MA, YBAXEHHS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH MEPE]
PonuHoi, ropmoct 3a CBOM Kpau, CBOK PoauHy, CBOM S3BIK U KYJIbTYpPY,
MPOIILIOE U HACTOSAIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHONIEHUE K MPUPOTHOMY HACTEIUIO U MaMSITHUKAM MPUPO/IBI,
JOCTHXEHUSIM Poccrun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE H
pa3BuTHE OHWOJOTUU, TOHUMAHUS 3HAYCHHS OWMOJOTMM B TO3HAHUM 3aKOHOB
MIPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uzeiiHas yOexaAEHHOCTh, TOTOBHOCTh K CIyXEeHHIO M 3aummTe OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Yy;

3) IyXOBHO-HPABCTBEHHOT 0 BOCIIMTAHMSI:

OCO3HAHHUE TYXOBHBIX IIEHHOCTEN POCCUHUCKOTrO HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO ITOBEICHNUS,

CIIOCOOHOCTh OLIEHUBATh CHUTYAIMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUHUBOTO OyAYIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJIUTEIISIM, CO3JJaHUIO CEMbU Ha OCHOBE
OCO3HAHHOT'O TMPHUHATHUS IIEHHOCTEH CEMEWHOM JKM3HM B COOTBETCTBUM C
TpaauuusiMu HapoaoB Poccuu;

4) 3¢TeTU4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs ICTETHKY ObITa, HAyYHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;



NOHMMAaHHE YMOLIMOHAIBHOTO BO3/ICHCTBUS KUBOM PUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKEHHIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHUE
IPOSIBIISATH Ka4eCTBa TBOPUECKON JIMYHOCTH;

5) ¢usuyeckoro BocnMTaHUA, (POPMHMPOBAHUA KYJIbTYPbl 310POBbS M
IMOLMOHAJIBLHOIO 0JIArONOJIyYHsI:

NOHMMAaHHWE W pealu3alusi 3740pOBOro M 0e30macHoro odpasza >KU3HU
(310poBO€  TUTaHHWE, COOJIOJEHHWE TUTHEHUYECKUX TPaBUJI W HOPM,
cOamaHCUPOBAHHBIA PEXUM 3aHATHH W OTAbIXa, peEryispHas Quandeckas
AKTUBHOCTb), OEpEKHOI0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PM3UUECKOMY M TICHXUYECKOMY 370POBbIO;

NOHMMAaHWE IEHHOCTH TPaBWJI HMHAWBHUIYAIbHOTO M  KOJUIEKTUBHOTO
0€301acHOT0 MOBEJICHUS B CUTYaIUsAX, YTPOKAIOIINX 37I0POBBIO U KU3HHU JIIOJICH;

OCO3HAaHUE TOCJIEACTBUM M HENPUATUS BPEIHBIX NMPUBBIUEK (YyNOTpeOIeHMs
aJIKOT0JIs1, HAPKOTUKOB, KypEHNs);

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTD K TPY/y, OCO3HAHHE LIEHHOCTU MacTEPCTBa, TPYAOIIO0HE;

FOTOBHOCTb K AKTUBHOM JEATEIIBHOCTH TEXHOJIOTUYECKOW M COLMAJIbHOU
HaIpPaBJIEHHOCTH, CIOCOOHOCTh WHULMUPOBATH, IJIAHUPOBATH U CAMOCTOSATEIBHO
BBITOJHATH TAKYIO JIEATEIbHOCTB;

UHTEpEC K pa3iu4yHbIM cdepaM NpodhecCHOHATBHON eSTEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOpP Oyaymieil mnpodeccun W PeaTu30BHIBATH
COOCTBEHHbBIE KU3HEHHBIE IIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHIO U C€aMOOOpPa30BAHHIO Ha
IPOTSKEHUU BCEH KU3HU;

7) 3K0JI0TUYE€CKOTr0 BOCIIMTAHUSA :

IKOJIOTUYECKU IIEJIECOO0pPa3HOE OTHOIICHHE K MPHUPOJE KaK HCTOUYHHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CYILIIECTBOBAHMSI;

NOBBILICHUE YPOBHS OSKOJOTMYECKOW KYyJbTYypbl: MNPUOOPETEHHUE OIbITa
IUTAHUPOBAHMSI TIOCTYNIKOB M OIICHKM WX BO3MOJXKHBIX TIOCIEICTBUN ISt
OKPYXaroUIEenl Cpeabl;

OCO3HaHHE TI00ATBHOIO XapakTepa SKOJIOTHYECKHX MpoOJeM M MyTel uX
pelIeHus;

CHOCOOHOCTh HMCHOJb30BaTh MNPHOOpETaeMble MPU H3YYEHUHM OHOJIOTUH
3HaHWS W YMEHHUS TpU PEIICHUU NpoOJieM, CBSA3aHHBIX C palMOHATBHBIM
IPUPOJONOIL30BAHNEM  (COONIOZEHUE TpaBWi  TOBEACHUS B MPUPOJE,
HalpaBJIEHHBIX HAa COXpPaHEHHE pPaBHOBECHsSI B HSKOCUCTEMaX, OXpaHy BHJIOB,
AKOCHUCTEM, Orochepsl);



AKTUBHOE HEINPUATHE JCUCTBUM, MPUHOCAIIMX BpPEH  OKPYKaOIIEH
IPUPOJIHOM cpesie, YMEHHE MPOTHO3UPOBATh HEOJAroNpUsTHBIE 3KOJIOTHYECKUE
MOCJICICTBUS IPEAIIPUHUMAEMBIX IEMCTBUHM U MPENOTBPALLATH UX;

HaJIMYue Pa3BUTOTO IKOJOTUYECKOTO MBIIIJIEHHUS, SKOJIOTUYECKOU KYJIbTYPHI,
OmbITa NEATEIIbHOCTH DKOJIOTUYECKOU HaIIPaBIICHHOCTH, YMEHHS
PYKOBOJACTBOBATbCSI UMHU B I103HABATEIbHOM, KOMMYHUKATUBHOW U COLIMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKON IEATEIIBHOCTH IKOJIOTUUECKON
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKU U OOIECTBEHHOM MPaKTUKHA, OCHOBAHHOTO Ha JUAJIOre
KyJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOW KYJBTYpPhl KaK CpEICTBa
B3aMMOJICHCTBUS MEXK/TY JIFOJIbMHU U TO3HAHUS MUPA;

NOHMMaHUE creuuUK OHOJOTMM Kak HayKH, OCO3HaHUS €€ poju B
(GbOopMUPOBAHUN PAIMOHATBLHOTO HAYYHOT'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
npescTaBiICHUsT 00 OKpYXarolleM MHUpe KaK O €IWHCTBE MPUPOJIbI, YeNOBEKa U
oOlIeCTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpPaHEHUS TPUPOJTHOTO PABHOBECHS;

yOeKAEHHOCTh B 3HAUMMOCTH OHMOJIOTHHU ISl COBPEMEHHOW IMBHIIM3AIINU:
o0ecrnieueHrss HOBOTO YpPOBHSI Pa3BUTHSI MEIUIIMHBI, CO3JJaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX pelIaTb pPEeCcypcHble  MpPOOJIEeMbl  pa3BUTHS
4eJI0BEYECTBa, IOUCKA IyTEH BBIX0J1a U3 TII00AIbHBIX KOJOTHYECKUX MPOOIEM U
oOecrieueHuss MepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TMPHUPOAHBIX PECYPCOB U (HOPMHPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HU;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OHMOJIOTMYECKMX 3HAHUW B LEJIAX
NOBBILIEHUS] OOIIEH KyJIbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (DYHKIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, (hopMUpyeMOit
IPU U3yYEHUH OHOJIOTUY;

IIOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHWs, HUCIOJB3YyEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTHM WCIIOJIb30BAaTh IOJy4YaeMble 3HAHMS JJs aHaiu3a u
OOBSICHEHUSI SBJIEHUN OKPYKAIOIIEr0 MHUpPAa U MPOUCXOAAIIUX B HEM H3MEHEHMI,
yMEHHE JeNlaTh OOOCHOBAHHBIC 3aKIIOYEHHS HAa OCHOBE HAay4HbIX (AKTOB U
MMEIOIIMXCS JAHHBIX C LENBIO MOJyYEHUS JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSTEIbHO HMCHOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHust po0JieM B pealibHbIX JKU3HEHHBIX CUTYAITUsX;

OCO3HAaHME LIEHHOCTH HAyYHOU IEATEIBHOCTH, I'OTOBHOCTb OCYLIECTBIATH
IIPOEKTHYIO M UCCIENOBATEIBCKYIO AEATEIBHOCTh MHANBUIYAJIbHO U B TPYIIIIE;



FOTOBHOCTb M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYyYEHHUIO HOBBIX 3HAHMA MO OHOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble Pe3yJIbTaThl OCBOEHUsI y4ueOHoro mpeamera «buomorus»
BKJIIOYAIOT: 3HAuWMble i1 (POPMHUPOBAHUS MHUPOBO33PEHUSA OO0YyUarOUINXCS
MEXIUCUUIUTMHAPHBIE (MEXIPEAMETHbIE) OOLIeHaAYyYHbIe TMOHATHSA, OTPa’Karollne
LEJIOCTHOCTh HAyYHOM KapTUHBI MHUpa U CHeuu(puKy METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, HSHEPrus, ABJICHHUE, IMPOILIECC,
CUCTEMA, HAY4YHBIM (DaKT, MPUHIIMI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCIIeIOBaHNe,  HAOJIOEHHWE, U3MEpEeHHe, OKCIEPUMEHT U  JIPYTuXx),
yHHUBEpCaJbHble Yy4eOHBbIE JIeHCTBUS (IO3HABaTeNIbHbIE, KOMMYHUKATHUBHEIE,

peryJISITUBHBIC), obecrieunBaroIme dbopmupoBaHue GyHKITMOHATBHON
ITPaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMM OOYyYaroluxcs, CIOCOOHOCTh
00yJaroIuXCst WCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHWS W yHUBEpPCaJbHbIC y4eOHBIE JECUCTBUS B
ITO3HABATEIbHOW U COUUAIBHOW MPAKTHUKE.

MeTtanpeaMeTHble Pe3yJbTaTbl OCBOCHHS MPOrPaMMbl CPEIHETO OOIIETO
00pa30BaHMs JIOJKHBI OTPAXKATh:

OBaanenne YHHUBEPCATbLHBIMU Y4eOHbIMU MO3HABATEJIbHBIMHU
AeCTBUSIMM:

1) 6a30Bble JJOrHYecKue AeHCTBHUSA:

CaMOCTOATENbHO  (QOpMYyJNHMpPOBaTH U aKTyaJlM3upoBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJB30BaTh NPU OCBOCHUM 3HAHUM MNPUEMBI JIOTUUECKOTO MBIILICHUS
(amanmza, cMHTE3a, CpaBHEHUS, KiIaccuUKaIuy, 0000IIeH s ), paCKPHIBATh CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIICIATh MX XapaKTEpHbIE MPU3HAKH, yCTaHABIUBATH
CBSI3M C JIPYTUMH MOHSATUSAMH);

ONPEACNIATh LIENH ACATEIbHOCTH, 3aJlaBasi HapamMeTpbl U KPUTEPUH UX
JIOCTUKEHUSI, COOTHOCUTD PE3YyJIbTAThI JIEATCIIbHOCTH C OCTaBJICHHBIMHU 1ICJISIMU;

WCITOJIB30BaTh OMOJIOTHYECKHE TIOHATHS 711 OOBSICHEHUS (DaKTOB U SBJICHHUM
YKUBOW MPUPOJBI,

CTPOUTH JIOTMUECKUE pPacCy>KIeHUs (UHIYKTUBHBIC, JEAYKTHUBHBIE, TIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU W MPOTHUBOPEUHUS B paccMaTpPUBAEMbIX
SBJICHUSIX, (DOPMYJIUPOBAThH BHIBOIBI M 3aKITFOUCHIS;

MPUMEHSITh CXEMHO-MO/IEIbHBIE cpeAacTBa IS peACTaBICHUS
CYIIIECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TaKK€  MPOTHUBOPEUYMM  pa3HOTO  poOJAa,  BBISIBICHHBIX B Pa3IMYHBIX
UH(GOPMALIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IUJIaH PEIICHUs MPOOJEeMbl ¢ YYETOM aHalnM3a UMEIOUIUXCA
MaTepUaIbHbIX 1 HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATEIILHOCTH, OIICHUBATh COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCIIEACTBUH 1€ATEIbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCJIOBHSX  PEaJbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE IIPU PELLICHUY )KU3HEHHBIX ITPOOJIEM.

2) 0a30BbI€e HCCJIE0BATEIbCKHE eHCTBHS:

BJIa/IETh HABbIKAMHU YUEOHO-MCCIIEI0BATEIBCKON U MMPOCKTHON ACSITENbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBI0O M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METO/IOB PELIEHUS PAKTUUECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IIO3HAHMSI,

UCIIOJIB30BaTh pa3jMuYHble BUABl JEATEIBHOCTH IO MOJYYEHHIO HOBOTO
3HaHUS, €ro WHTEpPIpeTaIy, MPeoOpa3oBaHUIO M NPUMEHEHHUI0 B Y4eOHBIX
CUTYalUsX, B TOM YUCJIE [IPH CO3/IaHUU YUEOHBIX U COLIMATIBHBIX MPOEKTOB;

(opMUPOBATH HAYYHBIN TUIT MBILUIEHUS], BIAJAETh HAYYHON TEPMUHOJIOTUEH,
KJIIOYEBBIMH MTOHATUSMHU U METO/IAMU;

CTaBUTh U (HOPMyIHpPOBaTH COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
JESITENIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH NPUYMHHO-CIICCTBEHHBIE CBSI3M U aKTyalIU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Yy €€ pEIIeHUs, HaXOAWThb apryMEHThI JUIs JOKa3aTelbCTBa
CBOMX YTBEPXKICHUH, 3a]]aBaTh NapaMeTPbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBAaTh TMOJYYEHHBIE B XOJE pEHICHHs 3aJaud  pPe3yJIbTaThl,
KPUTHUYECKH OIIEHUBATh X JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATH II€JICHANIPABIICHHBIN MOWCK MEpPEHOCa CPEACTB M CIIOCOOOB
TENUCTBUS B MPO(GECCHOHATBHYO CPEY;

yMETh MEPEHOCUTH 3HAHUS B IMO3HABATEIBHYIO M MPAKTHUYECKYIO 00IacTh
KU3HECATEIIbHOCTH;

YMETbh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE WJEH, TMpeajaratb OpUTMHAIbHBIC TOIXOJbl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3371a9H, JOMYCKAIONTNE AIbTEPHATUBHBIC PEIICHHUS.

3) pa6ora ¢ nunpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UICTOYHHKAX HH(OpMALIUU (TEKCTE Y4EOHOTO
nocoOusi, HAy4YHO-IOMYJISIPHOM JuTeparype, OHOJOTMYECKUX CIOBapsX U
CTIpaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B MHTepHeTe), aHAIM3UPOBATH



UHOOPMAITUIO PA3IMYHBIX BUJIOB U (HOPM MPEICTABICHHUS, KPUTUYECKH OIEHUBATh
e€ I0CTOBEPHOCTh U HETIPOTHBOPECUYNBOCTH;

dbopMyupOBaTh 3amPOCHl U MPUMEHATH Pa3IUYHbIE METOJAbl MPHU TOUCKE U
orObope Ouosioruyeckord HHQpopMaIuy, HEOOXOIUMON ISl BBIOJHEHUS Y4EOHBIX
3aad4;

npUOOpETaTh OIBIT MCIOIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOT'O UCTIOJIb30BAHMS PA3IMUHbIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (QOpMy  Npe/ICTaBIICHUS
ouosiorudeckoi uHGopmaiuu (CxeMbl, Tpa@uku, TUarpaMmbl, TaOIUIIbI, PUCYHKH
" Jpyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa TpH paboTe C
Ovonornyeckod HHPOpMALMEH: MTPUMEHATh XHUMHUYECKue, (QU3NYECKue W
MaTeMaTHYECKHEe 3HAKH W CUMBOJIBI, (opMylibl, abOpeBuaTypy, HOMEHKIATYpYy,
UCIIOJIb30BaTh U MPEoOpa3oBBIBaTh  3HAKOBO-CHUMBOJMYECKHUE  CPEJICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HAaBaHWsI W 3amUThl  WH)OpMmaIuwy,
nH(MOPMAIMOHHOM 0€30M1aCHOCTH JIMYHOCTH.

OByaieHHe YHMBEPCAJbLHBIMM KOMMYHHKATUBHBIMHM /1€/iCTBUSIMH:

1) oOmenue:

OCYIIECTBIISATh KOMMYHHUKAITUU BO BCEX cepax KU3HHU, aKTHBHO YIaCTBOBAThH
B JMaJIOre WX JMCKYCCHU MO CYIIECTBY OOCyX)JaeMoil TeMbl (YMEHHUE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CY>KJEHUS OTHOCHUTEIIbHO BBITIOJIHEHHS MpejjiaraeMon
3a/1aud, YYUTHIBATh MHTEPECHl M COTVIACOBAHHOCTb MO3ULIUNA JPYTUX YYACTHUKOB
JIMaJiora Wi JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHBIE CpEICTBAa OOIIECHUS, MOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYaIluH,
YMETh CMATYATh KOH(MIUKTHI U BECTU TIEPETOBOPHIL;

BIAJCTh PA3IMYHBIMHU CIIOCOOAMHU OOIICHUS M B3aWMOJCHCTBHUSA, TMOHUMATh
HaMEPEHUS JPYTHUX JIIOJICH, TPOSBISITh YBOKHUTEIHHOE OTHOIIIEHUE K COOCCETHUKY
U B KOpPPEKTHOU popme popMyTupoBaTh CBOM BO3PAKECHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUSI C HUCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eITeJIbHOCTD:

MOHMMAaTh M HWCIOJIL30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHOU
paboThI MpU PEIICHUH OUOJIOTUYECKON TTPOOIeMBbI, 000CHOBBIBATH HEOOXOIMMOCTh
MIPUMEHEHUS TPYIIIOBBIX (POPM B3aMMOICUCTBUS IPU PEIICHUHU yueOHO 3a1auH;

BBIOMpPATh TEMATHUKY W METOJIbI COBMECTHBIX JIEUCTBHI C y4€TOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH KaXKIOTO WIeHa KOJIEKTHBA,



IIPUHAMATh  LEJIM  COBMECTHOM  JACATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ JIOCTHXKEHUIO: COCTAaBIIATH IUIAH JCHUCTBU,
pacrupenenarth pojid ¢ Y4€TOM MHEHHMH Y4YacTHUKOB, OOCYXXJaThb pPE3yJIbTaThl
COBMECTHOM palOTHI;

OLIEHMBAaTh KA4e€CTBO CBOEr0 BKJAJAa M KaXJOTO yYaCTHUKA KOMAaHIBI B
oOmIMii pe3ysbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

[peularatb HOBBIE IIPOEKTHI, OLIEHMBATh HAEH C II03ULUUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTHBHOE CTPATETHYECKOE IMIOBEICHUE B Pa3JIMYHBIX
CUTYaLMSIX, IPOSIBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHbIMHU PeryJIsiTHBHBIMH AeHCTBUAMM:

1) camoopranusanms:

UCIOJIb30BaTh OWOJIOTMYECKUE 3HAHWS JUIsl BBISIBJIICHUA NPOOJIEM U UX
pelIeHus B AKU3HEHHbBIX U YUYECOHBIX CUTYAIIMSIX;

BbIOMpaTh HAa OCHOBE OHOJOTMYECKUX 3HAHUM IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JECHMCTBHUSAX U IOCTYNKAaX [0 OTHOILIECHMIO K JKMBOM HPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYIKAIOIIUX;

CaMOCTOSITEJIbHO OCYILECTBIIATh IMO3HABATEIbHYIO JESTEIbHOCTD, BBISBISITH
po0JIeMBbl, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTeIbHON
JEATEIBHOCTH U JKU3HEHHBIX CUTYaLNsIX;

CaMOCTOATENIbHO COCTABJISITH IUIAH PEIICHHS NpoOJeMbl €  YYETOM
HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOUTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

pacuIMpsITh paMKH y4€OHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUN;

JieJiaTh OCO3HAHHBIN BBIOOP, ApryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a pEILICHHE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO M NPOSBICHUIO LIMPOKOH JpyAMLIIMHU B
pasHbIX 001acTAX 3HAHWM, MOCTOSHHO TIOBBIIIATH CBOW OOpPa30BATENBHBIA |
KYJIbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJa/JeTh HABBIKAMU  TO3HABATENbHOM  pedrexkcun Kak  OCO3HaHUsA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENBHBIX IHIPOLIECCOB, HUX PpE3YJIbTATOB U
OCHOBaHUM, HCIOJIb30BaTh NPUEMBI pedIeKCUu ISl OLEHKU CHUTyaluH, BbIOOpa
BEPHOI'O PEILECHHUS;

YMEThb OLICHUBATh PUCKUM U CBOCBPEMEHHO NIPUHUMATh DPELICHUS MO HUX
CHWKEHHIO;



IPUHUMATh MOTHBBI W apryMEHThl APYrMX IPU aHAJIU3€ PE3YJIbTaTOB
NEATEIbHOCTH;

3) npuHsiTHE ce0s U APYTHUX:

IPUHUMATH Ce0sl, TIOHUMAasi CBOU HEAOCTATKU U JIOCTOUHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl APYrUX MpH aHAIM3€ pe3yJIbTaToOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO APYTUX Ha OIMIMOKH;

pa3BUBaATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIIMHU IPYTOro YEIOBEKa.

INPEAMETHBIE PE3YJIbTATHBI

[IpenmeTHble pe3yibTarhl ocBoeHUsi mporpamMmbl COO 1o OuoIoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue it yueOHoro npeamera «buonorus»
HAYYHBIC 3HAHUS, YMEHHSI U CIIOCOOBI JCHCTBHI 110 OCBOEHUIO, MHTEPIIPETALIUN U
IpeoOpa30BaHUIO 3HAHUM, BUJIbI JEATEIBHOCTH 110 IOJYyUYEHHUIO HOBOT'O 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3IMYHBIX Y4YE€OHBIX CHUTyalUsiX, a TAKK€ B pEalbHbIX
’KU3HEHHBIX CHUTyalUsX, CBSI3aHHBIX ¢ Ouosorueil. B mporpamme mnpenMerHble
pe3yNbTaThl MPEACTABIEHBI MO roj1aM 00y4EHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buomorus» ¢ 10
Kjlacce TOJKHBI OTPaXaTh:

c(pOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME HAYUHOI'O
3HAaHUS ECTECTBEHHBIX HAyK, B (OPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpPAa U HAYYHOTO MHUPOBO33PEHUS, O BKIAJIE POCCUWCKUX U
3apyOeXKHBIX Y4YEHBIX-OMONOrOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHATHHON
IPaMOTHOCTH Y€JIOBEKa JIJIsl pELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBAaTh COJAECpP)KAHUE OMOJIOTMYECKUX TEPMHHOB U TOHSATHUI:
KU3Hb, KJIETKA, OpraHm3M, MeTaboiau3M (OOMEH BEIIeCTB W TIPEBPAIICHUC
HHEPrUHn), TOMEOCTa3 (CaMOperyJislts), ypOBHEBAasI OPraHU3alMs JKUBBIX CHCTEM,
CaMOBOCITPOM3BEICHUE (PENPOIYKIHS ), HACIEICTBEHHOCTh, U3MEHUYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTal[MOHHAs,, LEHTpaJbHAsl JO0rMa MOJEKyIspHOW Ouonoruun), 3akonbl (I
Mennens, T. Moprana, H. V. BaBuiioBa) u yuenus (0 eHTpax MHOTOOOpa3us u
IPOUCXOXKACHUS KylbTypHbIX pactenuid H. WM. BaBuiosa), omnpenensiTb rpaHHIIbI
UX PUMEHUMOCTH K KMBBIM CHCTEMAaM;

yMEHHUE BIAJETh METOJIAMU HayYHOTO MO3HAHUS B OMOJIOTMH: HAOI0IEHUE U
OMKMCAHUE >KUBBIX CHCTEM, IPOLIECCOB U SIBJICHUW, OpraHU3allds U IMPOBEJCHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTA,  BBIABM)KEHUE  THUIOTE3bl,  BBISBICHHUE
3aBUCHUMOCTH MEXIY HCCIEAYEMbIMH BEIMYMHAMH, OOBSICHEHHE MOJYyUYEHHBIX



pPE3yNbTATOB, WCIIOJB30BAHHBIX HAaYYHBIX MOHSTHI, TEOPUM W 3aKOHOB, YMEHUE
JIeNaTh BBIBOJIbI HA OCHOBAHHH ITOJTYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATH CYIIECTBEHHbIE NPU3HAKU BUPYCOB, KJIIETOK POKAPUOT U
DYKapuOT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEIIECTB M IMPEBpPALICHUS DHEPruu B KJETKe, (OTOCHHTE3a,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMEeHa, XEMOCHHTE3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHUS, HWHAUBUAYAJIBHOIO Pa3BUTHS  OpraHuU3Ma
(oHTOTrEHE3);

YMEHHE IPUMEHSTh IOJIyYEHHbIE 3HAHMS Ul OOBSCHEHUS OMOJIOIMYECKHUX
MPOLIECCOB Y SBIICHUW, IS TPUHATHSA MPAKTUYECKUX PELICHUNW B IMOBCEIHECBHOU
KU3HU C IeNplo obOecriedeHus: 0e30MacHOCTH CBOETO 3J0POBbS U 3I0POBBS
OKpY>KaIOIIMX JIO/IeH, COOTIOACHUS HOPM IPaMOTHOTO MOBEACHUSI B OKPY KatoIIeH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIMMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Oumosoruu U OMOTEXHOJIOTMM  JUIsl  pPalMOHAIBHOIO
IPUPOJONOIB30BAHMS;

YMEHUE pellaTh 3JIEMEHTAPHbIE TI'E€HETUYECKHE 3aJayd Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHME, CLEIUICHHOE HAaCIeIOBAaHUE, COCTaBISTh CXEMbI
MOHOTMOPHUIHOTO CKpPELIMBaHUs AJIs NPECKa3aHUs HACJIEIOBaHUS NPU3HAKOB Y
OpPIraHHU3MOB;

yYMEHHE BBITOJHATH JJAOOpaTOpHbIE M MPaKTUYECKUE padOThl, COOMIOAATH
npaBuiia Ipu paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYyI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HUHTEPIPETUPOBATH HHPOPMALUIO
OMOJIOTMYECKOTO  COJEP)KAHMS, BKJIIOYAIOIIYI0 IICEBJOHAYYHbIE 3HAHUA U3
Pa3IMYHbBIX UCTOYHUKOB (CpeCTBA MAaCCOBOI MH(POPMAIH, HAYYHO-IIOITYJIIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCJIEIOBAaHUN B OHOJIOTHUH,
MEIUUMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHbBIE COOOLIEHMUS,
0000m1ass OMOJIOTUYECKYI0 MH(POPMAIUI0 U3 HECKOJbKHX HCTOYHHMKOB, I'PaMOTHO
UCTIOJIb30BaTh OHATUWHBIN anmapaT OMOJIOTHH.

[IpeameTHBIE pE3ynbTaThl OCBOCHHS ydeOHOro mnpeamera «buonorus» ¢ 11
Kjlacce JOJKHBI OTpaXkaTh:

c(pOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIN OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHUS E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpa U HAYYHOTO MHUPOBO33PEHUS, O BKIAJIE€ POCCUWCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOrOB B pa3BUTHE OHOJOTUH, (PYHKIIMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA JIJIsl PEILICHMS] )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKpbIBaTh COACpP)KAaHUE OMOJIOTMYECKUX TEPMHHOB U TOHSATHUI:
BU/I, TIOMYJISIIMSA, TEHO(OH/I, IBOJIIOIHS, ABUKYIIHE CUIIBI ((DaKTOPBI) SBOJIOLINH,
MIPUCTIOCOOTICHHOCTh OPTraHW3MOB, BUA000pa30BaHUE, IKOJIOTHUECKHE (HaKTOPHI,



HPKOCUCTEMA, TMPOAYLEHTH, KOHCYMEHTBHI, PEAYIEHThl, IIENU  IHUTAHHUS,
AKOJIOTHYECKas MUpaMuia, OnoreomeHos, onocdepa;

yMEHUE Wu3JIaratb OWOJOTHYECKUEe Teopuu (IBONMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoasiieBoro cxonacrea K. M. bapa, depenoBaHusi TJIaBHBIX HamNpaBiICHUNA W
nyteit sBomonuu A. H. CeseprioBa, yuenus o ouocdepe B. WM. Bepnanckoro),
OTIPEJIENISITh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BIIAJeTh METOIaMH HAyYHOTO TIO3HAHMS B OMOJIOTHU: HAOIIOICHUE U
OMMCAHUE >KUBBIX CHCTEM, IPOLIECCOB U SIBJICHUW, OpraHU3allds U MPOBEJCHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABM)KEHUE  THUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIy HCCICAyEeMBbIMH BEIIMUYMHAMH, OOBSICHCHHE IMOYyYSCHHBIX
pE3yNbTAaTOB, WCIIOIH30BAHHBIX HAYYHBIX TIOHSTHH, TEOPUH U 3aKOHOB, YMEHHUE
JieaTh BBIBOJIBI HA OCHOBAHMHU MOJTYUYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHYECKHUX
OOBEKTOB: BHWJIOB, TMOMYJSAIHN, TPOIYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB,
OMOreoIeHO30B U JKOCHUCTEM, OCOOEHHOCTH TMPOILIECCOB: HACIEACTBEHHOMN
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHMs, MPUCITOCOOIECHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTUYECKHX (AKTOPOB HA OpPraHu3Mbl, MEepeHoca
BEIIECTB W TIOTOKA SHEPIMM B SKOCHCTEMAaX, AHTPOINOTECHHBIX H3MEHEHUW B
IKOCHCTEMax CBOEM MECTHOCTH, KpPYyroBOpOTa BEIIECTB M OHOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE TPUMEHSTh MOJYyYCHHbIC 3HAHUS ISl OOBSICHEHUS OMOJIOTHMYECKUX
MPOLIECCOB W SIBICHWUM, I TMPUHATUS TPAKTUYECKUX PEIICHUNA B TMOBCEIHEBHOMN
KU3HM C 1IeJIblI0 o0ecreyeHus: Oe30MacHOCTH CBOETO 3/0pPOBbsi U 370POBBSA
OKPY>KaIOIINX JIIO/IeH, COOTIOACHUS HOPM IPaMOTHOTO MOBEACHUSI B OKPY KarOIIeH
MPUPOTHON cpeze, MOHMMaHWe HEOOXOIMMOCTH WCIOJIb30BAHUS JTOCTHIKEHUN
COBPEMEHHOM OMOJIOTUH JIJIs1 PAIMOHAIBHOTO MIPUPOIOTIOIE30BaAHUS;

YMEHHUE peIllaTh JJIEMEHTapHble OMOJIOTHYECKUE 3aJlayd, COCTABISATH CXEMBI
MepeHOCca BEIIECTB U YHEPTUU B IKOCUCTEMAX (1ICMU MUTAHUS);

YMEHHE BBITIONHATH JTAOOpaTOpHBbIE M TMPaKTUYECKHE PadOThI, COOMIOAATH
npaBuiia mpu paboTe ¢ yueOHbIM U T1a00paTOPHBIM 000PYyI0BAHUEM;

yMEHUE KPUTHYECKH OIEHWBATh M HWHTEPIPETHUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJIEPIKAaHMs, BKIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEICTBA MacCOBOM MH(MOPMAITUH, HAYIHO-TIOMYJISIPHBIC
Matepualbl),  paccMaTpuBaTh  IJI0OAbHBIE  HDKOJOTHMYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHUE CO03/1aBaTh COOCTBEHHbIE IHUCbMEHHBIE M YCTHBIE COOOIICHUS,
00001ass OGuosiornueckyro MHGOPMAIMI0 U3 HECKOJbKUX HCTOYHMKOB, TPaAMOTHO
MCTIOJIb30BaTh IOHATUIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

HaumeHnoBaHue pa3iesioB 4 TeM

KoanuyecTBo 4acos

Ne i/ Konrpoibusie  IIpakTHys
MPOrpaMMsbl Bcero
padoTbI padoTsbI
1 buonorus kak Hayka 2 0.5
2 JKuBbI€ CUCTEMBI 1 KX OpPTaHU3ALUS 1
3 XUMHUYECKUN COCTaB U CTPOCHHUE KIETKH 8 1
4 KusHeneaTeapbHOCTh KIETKU 6
5 Pa3smHOXeHMe 1 HHANBHUIYyAIbHOE PAa3BUTHE 5 )
OpraHu3MOB
6 HacaencTBeHHOCTH M N3MEHYNBOCTH 2 L5
OpraHnu3MoOB )
7 Cenekuust opraHu3MoB. OCHOBBI 3
OHMOTEXHOJIOTHH
8 PeszepBHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 4




11 KITIACC

HaumeHoBaHMe pa3iesioB U TeEM

KoanuyecTBo 4acoB

Ne n/m Konrpoabunie IIpakru
NPOorpaMMsbl Bcero
padoThI padoTsbI
1 DBOIIOLMOHHAS OMOJIOTHS 9 1
Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA
2 9 0.1
3emiie
3 Opranusmsel 1 OKpy>Karouias cpenia 5 1
4 Coo01ecTBa U 9KOJIOTUIECKHE CHCTEMBI 9
5 Pe3epBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.
IMOYPOYHOE INIAHUPOBAHHUE
10 KUIIACC
KoauvecTBo yacoB
Ne e
Tema ypoka Konrtpoabubie | IIpakTudeckue
n/n Bcero u3
padoThI padoThI
1 buonorus B cucreme Hayk 1




MerTo/1bl TO3HAHUS KUBOU MPUPOBI.
[TpakTrueckas padora Ne 1
«/cnonp30BaHue pa3nUUHbIX
METO/IOB IIPU U3YUEHUH
OHOJIOrMYeCKUX OOBEKTOB)

0.5

Bbuonoruueckue CUCTCMBI, IPOUCCCHI
" UX U3YUYCHHC

XUMHUYECKUN cocTaB KJIeTKu. Boma u
MUHEpaJIbHBIEC COJIA

benku. CocTaB u cTpoeHue 6eIKoB

depMeHThl — OHOJIOTHYECKUE
KaranuzaTopsl. JlabopaTopHas
pabora Ne 1 «M3yuenue
KaTaJIUTUYECKON aKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEPE aMUIIa3bI
WM KaTajas3bl)»

0.5

VYraesonasl. JIummaer

HyxnennoBblie kucnotsl. ATO

I/ICTOpI/Ifl N MCTOABI NU3YUYCHUSA
KkieTkH. Knerounas TEOpUs

10

KiteTka xak nenoctHas KuBas
cucremMa

11

CrpoeHne 3yKapHOTHUECKON KIETKH.
JlaGopatopHas pabota Ne 2
«M3ydyeHue cTpoeHust KIETOK
pacTeHui, )KUBOTHBIX, TPUOOB U

0.5




OaxTepuii 10 MUKPOCKOIIOM Ha
TOTOBBIX MUKpOINpenapaTax 1 ux

OIMCaHUEY
12 OOMeH BEIIECTB WIM META00IN3M
13 doTtocuHTE3. XEMOCHHTE3
14 DHepreTUIeCKuii 0OMeH
JKuzHeHHbIN THUKI KIeTKu. Jleaenue
KieTku. Muto3. JlabopaTopHas
15 pabora Ne 3 «HaGmroneHue Mmuto3a B 0.5
KJIETKaX KOHYMKa KOpEelIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Buocunres Oenka. Peakuus
MaTPUYHOTO CHHTE3a
17 Tpaucusus — OuocHuHTe3 Oenka
18 Heknerounsie hopmMbl KkU3HH —
BUPYCHI
19 DopMBbI pa3MHOXKEHHS] OPTraHU3MOB
20 Meiio3
OO6pa3oBaHue U Pa3BUTHE MOJOBBIX
Kki1eToK. OILUIOOTBOPEHHUE.
21 P 0.5

JlabGopaTtopHnas paborta Ne 4
«/3y4eHne CTpOECHUS MOJIOBBIX




KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»

22

23

WNunuBunyansHOE pa3BUTHE
OpPraHU3MOB

['eneTnka — Hayka o
HACJIEJICTBEHHOCTH U U3MEHYMBOCTH

24

3aKOHOMEPHOCTH HACJIeI0BAHUS
NpU3HAKOB. MOHOTHOPUIHOE
CKpCIIMBaHHE

25

JurnbpuaHoe ckpemyBanyue. 3aKoH
HE3aBUCUMOTO HACJIeIOBAHUS
NPU3HAKOB

26

CremieHHOE Hacaea0BaHue
npu3HakoB. Jlaboparopuas pabota
Ne 5 «M3yuenue pe3ysbTaToB
MOHOTHOPHUIHOTO U JUTHOPUIHOTO
CKpelIuBaHus y Ap0o30(Uibl Ha
FOTOBBIX MUKpOIIpenapaTax»

0.5

27

28

T'enetuka nona. Hacnenosanue
HpI/I3HaKOB, CHCIINICHHBIX C ITOJIOM

N3menunBocTs. HenacnencreeHHast
u3MeHUnBOCTh. JlabopaTopHas
pabota Ne 6. 3yuenue

MO (UKAIIMOHHOW N3MEHYUBOCTH,
MOCTPOEHKE BapHALIMOHHOTO Psiia U
BAapUALlMOHHOUN KPUBOI»

0.5

29

HacnencrBenHast ©3MEHYMBOCTb.
JlaGopatopHas pabota Ne 7.

0.5




«AHanmu3 MyTanui y 1po30(huisl Ha
TOTOBBIX MUKpOIIpernapaTax»

30 I'eneruka yenoseka 1
PezepHblil ypok. O6001meHue 1o

31 teMme «HacnencTBeHHOCTD U 1
U3MEHYMBOCTH OPTaHH3MOBY

32 CenekIus Kak HayKa U MPOIEcC 1

1 MeTo/bI ¥ JOCTHKECHHUS CEJICKITHH 1
pacTEeHN U KUBOTHBIX

34 buotexHonorus kak oTpacib I
MIPOU3BOICTBA

OBIIEE KOJIMYECTBO YACOB I1O0 34

[TPOTPAMME




11 KITIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThbI

3

DBOJIONUS U METO/IbI €€ N3YUEHHUS

HcTopus pa3sBUTHS IPEACTABICHUI
00 PBOTIOIINHT

Mukpo3BoItonus

[Momymsiums KaK neMeHTapHast
eIMHHLA BUJA U SBOJIIOIIHH.
JlaGopatopHnas pabota Ne 1
«CpaBHeHHE BUJIOB 110
MOP(OJIOTHUECKOMY KPUTEPHIO)

JIBMOKyIIHe CUiibl (3JIeMEHTapHbIe
(haKTOpPBI) IBOTIOIIUN

0.5

EcrecTBeHHbIl 0TOOD 1 ero hopmbI

Pe3ynbTath! 3BONIOINY:
MIPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
BU000pazoBanue. JlaboparopHas
pabota Ne 2 «Onucanue

HPUCIIOCOOJICHHOCTH OpraHn3Ma u e

OTHOCHUTEJILHOTO XapaKTepa

0.5

Hanpasnenus u nytu
MaKpO3BOJIIOLUI




HeoOpaTuMocTh 3BOTIOIIUN

10

Ucrtopus xxu3nu Ha 3emiie U METOIbI
€€ N3y4CHUS

11

['unoTe3sl MPOUCXOKACHUS KU3HU
Ha 3emiie

12

Pa3zButue xu3nu Ha 3emMIie Mo 3pam 1

nepuoaam

13

OCHOBHBIE 3TaIlbl YBOIIOINH
PACTUTCIIBHOI'O U JKUBOTHOI'O MHUpaA.
[IpakTuyeckas padora Ne 1
<<I/I3yquHe HCKOIIaCMBIX OCTAaTKOB
paCTeHI/II\/'I " )KUBOTHBIX B
KOJUTCKIIUSX)

0.5

14

15

16

17

CoBpeMeHHas cuctema
OpPTaHUYECKOTO MHpa

DBOJTIONHS YeTIOBEKa (aHTPOIIOTeHE3)

JBrxyuue cuibl ((hakTopbl)
aHTpPOIIOTeHEe3a

OCHOBHEBIE CTaJauu 3BOJIFOIIHUH
YCJIIOBCKA

18

YenoBeueckue pachl U IPUPOAHBIE
aJlalTalliy YeloBeKa

19

PezepaHblii ypok. O6o01eHue mno
Teme « Bo3HHKHOBEHHUE U pa3BUTHE
KHU3HU Ha 3emie»

20

OKOJIOTUs KaK HayKa

21

Cpenpl 00UTaHUS M YKOJIOTHUECKHE




(bakxTopsl

AbGuoTtndeckue GaKkTophbI.
Jlaboparopnas pabota Ne 3.
«Mopddomoruueckue 0COOCHHOCTH

22 pacTeHHi U3 pa3HbIX MECT 0.5
obutanus». JlabopaTopHas pabora
No 4. «BnusHue cBeta Ha poCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

23 buotnueckue gakropsl
DKOJIOTUYECKHE XapaKTePUCTUKU
nomyssiuu. [Ipaktuueckast padbora

24 Ne 2 «IToncuét mIoTHOCTH 0.5
MOMYJISIUI pa3HbIX BUOB
pacTeHun»

)5 Coo0miecTBa OpraHU3MOB —
Ouo1eHO03

26 DKOJIOTHUECKUE CUCTEMBI
(3KOCHCTEMBI)

OcCHOBHbBIE OKA3aTEIN YIKOCUCTEMBI.

27 DKOJIOTUYECKUE MUPAMUIBI.
CsoiictBa 3xocuctem. Cykueccus

28 [IpupoaHbIie 3KOCHCTEMBI

29 AHTpPONIOT€HHBIE YKOCUCTEMBI

30 buocdepa — rnobanbHas
AKOCHCTEMA 3eMIIU

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS

6uochepsl




32

UYenosedecTBo B Onocdepe 3emaun 1

CocyuiecTBoBaHHE TPUPOJIBI U

33 1
YyeJ0BeYeCTBa
PesepBubIil ypok. O600111eHHE TEMBI
34 «Coo011ecTBa ¥ YKOJIOTHUECKHE 1
CHCTEMBbI»
OBIIEE KOJIMYECTBO YACOB I10 34 25

[TPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM [TPOTPAMMBbI

10 KITACC

Kon
NPOBEPSIEMOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbI CPeHEro 0011ero 00pa3zoBaHus

CdhopMupoBaHHOCTh 3HAHHMI O MECTE W POJH OHOJIOTUU B CHCTEME
HAYYHOTO 3HAHUS €CTECTBCHHBIX HAayK, B )OPMUPOBAHUH COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTUHBI MUPAa U HAYYHOTO MHPOBO33PCHHS; O
BKJIAJIC POCCHUCKHX M 3apyOe)KHBIX YUYEHBIX-OHMOJIOTOB B pPa3BUTHE
Oouosiorny; (QPYHKIIMOHAILHOW TPaMOTHOCTH 4YEJIOBEKAa ISl PEIICHHS

JKHN3HCHHBIX 3aJa4

YMeHue packpbiBaThb COJIEpKaHUE OHOJOTMYECKHX TEPMHUHOB U
MOHSITHIA: KHW3Hb, KJIETKA, OpPraHu3M; MeTabonmm3M (0OOMEH BEIIeCTB W
MpEBpAIICHUEe SHEPrUM), TOMEeocTa3 (CaMOperyssius), YpOBHEBas
OpraHM3aIysl KUBBIX CHCTEM, CAMOBOCIPOM3BEICHHE (PErpOIyKIIHS),

HaCJICACTBCHHOCTb, UBMCHYUBOCTb, POCT U PA3BUTHUC

YMeHnue uznaraTb OMOIOTUYECKUE TEOpUHU (KIETOYHASI, XPOMOCOMHas,
MyTanuoHHasi), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunoa) u

ydeHus (0 LIEHTpax MHOroooOpasus U MPOUCXOXKACHUS KyJIbTYPHBIX
pactennii H.W. BaBunosa), onpenensTs rpaHulbl UX IPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

Vmenue BJIaACTh MCTOAAMHU HAYYHOI'0 IIO3HAaHUA B ouomoruu
(Ha6J'IIO,Z[eHI/Ie U OINMUCAHUC JKUBBIX CHCTCM, IPOLECCOB U ﬂBJ'IeHHfI;

opranu3anus n IMPOBCACHUC OMOJIOTUYECKOTO OKCIICPUMCHTA,
BBIIBUKCHUEC THUITIOTE3BI, BBISIBJICHUC 3aBHUCUMOCTH MCXKOY
HUCCIICAYCMBbIMU BCJINYHNHAMU, 00BsICHEHHE MOJIYUYCHHBIX PE3YyJIbTAaTOB,
HCIOJIb30OBAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHHC

ACJIaTh BBIBOJIbI HA OCHOBAHWH ITOJIYUCHHBIX pe3y.]'II)TaTOB)

YMeHHe BBIIEHATh CYIIECTBEHHBIE IPU3HAKA BHUPYCOB, KIIETOK
HpOKapI/IOT 158 BYKapI/IOT, OJHOKJICTOYHBIX n MHOT OKJICTOYHBIX
OpraHU3MOB;  OCOOEHHOCTH  TIPOIIECCOB  OOMEHa  BEIIECTB U
MpeBpaIeHNs] DPHEPTHH B KIETKe, (POTOCHHTE3a, IIACTHYECKOTO U
JHEpreTHYeckoro  oOMeHa, XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIUIOJIOTBOPCHHS,  PA3MHOXKEHHS,  WHIMBHIYyaJIbHOTO  Pa3BUTHSA

opraHusma (OHTOTEHE3)

1




VYMmenue MMPUMCHATH IMOJTYYCHHBIC 3HaHUA JJIS OGT:SICHGHI/ISI
GI/IOJIOFI/I‘-IGCKI/IX MMpoLecCcCoOB U HBHCHHﬁ, IJid IPUHATHA HPAKTUYCCKHUX
pelIeHrit B TOBCETHEBHOM KU3HU B IENIAX o0ecrieueHus: 6e30MmacHOCTH
CBOETO 3/I0POBbS U 3[I0POBBS OKPYKAIOIIUX JIFOJEH, COOII0ICHUS HOPM
rPaMOTHOTO  MOBEAEHUA B  OKPYXAKIIEH NPUPOJHOU  CpEE;
IIOHMMAaHHUC HGO6XOI[I/IMOCTI/I HUCITIOJIB30BAaHUA HOCTH)KQHHﬁ
COBpPEMEHHOM OHONOTMU U OMOTEXHOJOTHH [UIsi palloHaIbHOIO

IIpHUPOOOII0JIB30BaHUA

Vmenue peuaTtb JJEMCHTAPHLIC I'CHCTUYCCKHUC 3aJa4d Ha MOHO- U
,Z[I/IFPI6pH,I[HOC CKPCIIUMBAHUEC, CHCIINICHHOC HACJIICJOBAHUC, COCTABJIATDH
CXEMBI MOHOFI/I6pI/II[HOFO CKpCIIMBaHHUA JUIA MpeaACKa3saHusa

HacCJICOOBaHU MPU3HAKOB Yy OPraHu3MoOB

YMeHUEe BBIMONHATH JIA0OPATOPHBIE U TPAKTUYECKUE PabOTHI,
coOnrofaTh MpaBwia Npu paboTre ¢ y4eOHBIM U J1aOOPaTOPHBIM

obopyoBaHEM

YMeHHue KpUTHUYECKH OLICHWBAaTh W HMHTEPIPETUPOBATh MH(DOPMAIUIO
OMOJIOTUYECKOTO CO/IEePKaHMsI, BKIIOYAIOLIYIO [ICEBIOHAYYHbIE 3HAHUS
U3 pa3ianuHbIX UCTOYHUKOB (CMMU, HayuyHO-MTOMyJIsIpHbIE MaTepHAaIb);
STHUYECKHE AaCHeKThl COBPEMEHHBIX HCCJIENOBAaHUN B OHOJIOrHH,

MCIUINHC, OMOTEXHOJIOTUHU

10

YMeHue co3aBaTth COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOLICHUS,
0000111251 6MOJIOTHYECKYI0 MH(DOPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB,

T'paMOTHO HCIIOJIb30BAThH MMOHATHNHBIN arnmapar OuoJIornu

11 KITACC

Kon
NMPoBePSIEMOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHUsSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero o61ero 00pa3zoBaHus

CpopMUpOBaHHOCTH 3HAHUW O MECTE€ M POJIM OHOJIOTHH B CHUCTEME
HAy4YHOTO 3HAHMS €CTECTBEHHBIX HAaYK, B (DOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTHUHBI MHUpa MU HAay4YHOIO MHUPOBO33PEHHUS; O
BKJIaJIE POCCUMCKHMX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pa3BUTHE
Oouonoruu; (PyHKIMOHAILHOM TPAaMOTHOCTH YeJIOBEKa JUJIsl pelleHus

JKHU3HCHHBIX 3aJa4

YMeHHe pacKphIBaTh COJACpPXKAHUE OWOJOTHYECKUX TEPMHUHOB H

MOHSATHH: BU, HOMyJsinud, I CHO(bOHH, 9BOJIIOLUA, ABWIKYIIUC CHUJIIbL




(paxTopsr) SBOJIIOLIUH, MPUCTIOCOOICHHOCTD OpraHU3MOB,
BHJI000pa3oBaHue, IKOJIOTUYECKUE dakTopsl, IKOCUCTEMA,
MIPOIYIICHTBI, KOHCYMEHTBI,  PEIyILCHTHI, Henu  NUTaHu,

9KOJIOTHYECKas MUpaMuia, OMOTreoneHos3, onocdepa

YMeHue usnarate OM0JIOrHYECKUEe TEOPUH (IBOJIIOLMOHHAs Teopus Y.
JlapBuHa,  CHHTETHYECKas  TEOpUs  DSBOJIIOLMHU),  3aKOHBl U
3aKOHOMEpHOCTH (3apozsiieBoro cxoacrsa K.M. Bbapa, uepenoBanus
IJIaBHBIX HanpasyieHu# u nytei spomonuu A.H. CeBepuioa, yueHus o
omochepe B.M.  Bepnanackoro), ompenensTh  TpaHUIBI — HUX

IIPUMCHUMOCTH K KHUBbIM CHUCTCMaM

YMeHue BIaJeTh METOJAMH HAy4YHOTO TIIO3HAHHUS B OHOJIOTHH
(HabOmro/ieHNe W OMHCAHHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBJICHUU;

OpraHm3anusi W TPOBEJACHUE OHMOJIOTHYECKOTO  AKCIICPUMCHTA,
BBIIBUKCHUE  TUIOTE3bl,  BBISIBICHUE  3aBUCHMOCTH  MEXKIY
UCCIICIyEeMbIMH BEJIIMYMHAMH, OOBSICHEHHE TOJIYYCHHBIX PE3YJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHITHHA, TCOPHH W 3aKOHOB;, YMCHHE

ACJIaTh BBIBOJAbI HA OCHOBAHUH ITOJIYUCHHBIX pe3y.]'II)TaTOB)

VYMmenune BBIJACIATH CYHICCTBCHHBIC IMPU3HAKN CTPOCHUA
OMOJIOTMYECKUX  OOBEKTOB: BHUJOB, MOMYJSIIMHA, MPOAYLEHTOB,
KOHCYMEHTOB,  pPEIYyLIEHTOB,  OWOTEOIlEHO30B U  DKOCHCTEM;
0COOEHHOCTH MPOIIECCOB HACJIEJICTBEHHOU W3MEHYHBOCTH,
€CTECTBEHHOTO0  0TOOpa, BUI000pa30BaHUs, MPHUCIIOCOOJICHHOCTH
OpPraHMU3MOB, JIEHCTBUS HKOJIOTMYECKUX (DAKTOPOB HA OPraHU3MBI,
MEpEeHOCca BEIIECTB U TIOTOKA YHEPTHU B IKOCUCTEMaX, aHTPOIIOTCHHBIX
W3MEHEHHH B 9KOCUCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTa BEUIECTB U

OMOTeOXMMHYECKUX IIUKIJIOB B Onocdepe

YMeHne TpUMEHSATh TOJNyYeHHBIE 3HAaHUS I OOBSICHEHUS
OMOJIOTUYECKHAX TPOIECCOB W SIBICHWM, JUISI NMPUHSATHS NMPaKTUYSCKUX
pelIeHHi B TOBCEAHEBHOM KHU3HH B LENISAX oOecreueHust 6€30MacHOCTH
CBOETO 37I0POBBS M 3/I0POBbsI OKPYKAIOLIHX JIFOJCH, COOIIOICHUS HOPM
rpaMOTHOTO MOBEACHUA B  OKPYXAWIIEH NPUPOJHOU  CPEE;
MMOHUMaHHe HEOOXOIMMOCTH UCTIOJTb30BaHMS JOCTIKEHUIH

COBpCMCHHOfI OnoJIorun AJIg palluOHAJIBHOT'O IPHUPOAOIIO0JIb30BAHUA

Vmenue pe€maTtb 3JIEMEHTAPHBIC OMOJIOrHYECKHE 3aJa4u, COCTaBJIATH

CXEMBI [IePEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAX (LIeTH MUTAHUS )

YMeHue BBIIOJHATH JIAOOpPATOpHBIE M TpPAKTHYECKue paboTsl,
coOmogarh mpaBwia Npud pabore ¢ y4yeOHBIM M J1aOOPATOPHBIM

o0opyoBaHUEM




YMeHne KpUTHYECKH OIICHWBATh W HMHTEPIPETUPOBATH HH(DOPMAIUIO
OMOJIOTUYECKOTO COJIePKaHHSI, BKIIOYAIOIIYIO NICEBIOHAYYHBIC 3HAHUS

U3 pa3iauyHbIX UCTOYHUKOB (CMMU, HayuyHO-TTOMYIsIpHBIE MaTEepPHAIb);

? paccMaTpuBaTh riio0abHbIC IKOJIOTHUECKUE poOIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIECHUIO K HUM COOCTBEHHYIO
TIO3HIINIO
YMeHue co3aBaTh COOCTBEHHBIC TUCHMEHHBIC M YCTHBIC COOOIICHUS,
10 000011185t OMOJIOTMYECKYIO HH(POPMAIMIO U3 HECKOJIBKHX HCTOYHHUKOB,

I'paMOTHO HCII0JIb30BATb MMOHATUHHBINA armapar ouoaoruu




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

10 KUIACC

Kon

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAHUSN

buonorus kak Hayka

1.1

1.2

buonoruss — wayka o xuBoil mpupone. Ponp Ouonoruu B (GOpMUPOBAHUU

COBpPEMEHHOW Hay4YHOH KapTHHBI Mupa. CucreMa OMOTOTHUECKUX HAYK
MeToapl TO3HAHMS KUBOM MpUpOIbI (HAOMIOJEHHE, KCIEPUMEHT, OMHCAHHE,
U3MEepeHue, KIacCH(pHKaus, MOJCIMPOBAHUE, CTAaTUCTHYECKas 0O0paboTKa

JTAHHBIX)

JKuBbIe cCHCTEMBI B X opraHnm3anus

2.1

XKussie cuctemsl (OnocucTeMbl) Kak MpeAMeT u3ydeHus Omonoruu. CBOHCTBa

OMOCHCTEM M UX pa3HOOOpa3ue

2.2

YpoBHU oOpraHuzanuu OMOCHCTEM: MOJIEKYJISPHO-TEHETUUYECKUM, KIETOYHBIH,

OpraHU3MEHHBIH, MOMYSIIHOHHO-BUI0BO, SKOCUCTEMHBIHN, OnoCc(epHBIii

3.1

3.2

XUMHYECKHUHM COCTaB U CTPOCHHUC KIICTKH

XUMHYECKUM COCTaB KICTKM. XHWMHYECKHE DJIEMCHTHI: MaKpO3JICMCHTLI,
MUKPOIJICMCHTEI. Bonga wu MHUHCPAJIBHBIC BCHICCTBA. CDyHKI_[I/II/I BOJAbI H

MHHCPAJIBbHBIX BEHICCTB B KIICTKE. HOI{I[Gp)KaHI/IC OCMOTHYECKOTO Oajtanca

benku. CoctaB u crpoeHue OenKoB. AMHMHOKHUCIOTHI — MOHOMEpPHI OENKOB.
He3amenumble W 3aMEHHMBIE AaMMHOKHUCIIOTBI. AMHHOKHCIOTHBIA COCTAB.
YpOBHH CTPYKTYpPBI O€IKOBOI MOJIEKYJIbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHASA CTPYKTypa). XHMHUYECKHe CBoiicTBa OeinkoB. buomorunueckue
¢byHKIUU OEIKOB.

®epMeHTHl — OHoNOrHueckue Karanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIN
HeHTp, cyOcTtpatHas cneunpuuHoctb. Kodepmentsl. Burtamunbel. OTnnuus

(I)CpMeHTOB OT HCOPTraHNYCCKUX KATaJIN3aTOPOB
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VYraeBoapl: MOHOcaxapuisl (IJIIOKO3a, prbo3a M JAe30KcHpr003a), Aucaxapuibl
(caxapo3a, JaKTO3a) M TOJMCAXapHIbl (KpaxMal, TIJIMKOTeH, IIEeJUII0JI03a).
buonornyeckne GyHKINH yriIeBoI0B.

Jlunuael:  TpurIMNEpuasl,  crepounbl,  ochomunuael.  ['mapodunbHO-
ruapodoOHble cBOMCTBAa. buonornueckue ¢yHkimuu saunuaoB. CpaBHEHHE

YTJICBOAOB, OEIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotnasl — MOHOMEpBI HyKJIEMHOBBIX




kucnotr. Crpoenne u ¢(ynkuuun JJHK. Crpoenme u ¢ynkumu PHK. ATO:

CTpoeHue U QyHKIUU

3.5

[utonmorus — Hayka o kierke. Kiierounas teopus. MeTo1bl U3y4eHHs KIIETOK

3.6

Knerka kak menoctHast kwuBasg cucrema. OOMe NMpU3HAKK KIETOK: 3aMKHYTas
HapyxHas MeMOpana, monekynsl JIHK kak renermdeckwii ammapar, cucrema

cuHTe3a OeJka

3.7

Tumnsl KJI€TOK: SyKapuoTHUecKas U mpokapuotudeckas. OCOOEHHOCTH CTPOEHUS
MpoKapuoTHdeckor  kieTku. Kierounas crenka Oakrtepuit. CTpoeHme
JYKapUOTHUECKOW KJIETKH. OCHOBHBIE OTJIMYWS PACTUTEIHHOM, KUBOTHOU H

TpUOHOM KIIETKH

3.8

3.9

3.10

4.1

[ToBEpXHOCTHBIE CTPYKTYPBhl KJIETOK — KJIETOYHAS CTEHKA, TIJIMKOKAJIMKC, HX
¢yskuuu. [Inazmarndyeckas memOpana, e€ cBolicTBa u ¢pyHkuuu. [{uromnasma u eé
opranouabl. OHOMEMOpaHHBIC OPTaHOMWABl KJISTKH: JHIOIUIa3MaTHYECKash CETh
(BIIC), ammapar 'ombmxu, au3ocombl. [1odyaBTOHOMHBIE OpraHOWIBI KIIETKH:
MHUTOXOHJPHUH, IUACTHABL. [IpoHcXOokaeHrne MUTOXOHIpPUNA W IUIacTHA. Buuabl
miactua. HememOpaHHbIE OpPraHOWIBI KIIETKH: PHOOCOMBI, KJIETOYHBIH IIEHTD,

PECHUYKH, KIyTUKU. DyHKIIMM OpraHOMI0B KIETKH. BritoueHus

Snpo — perynaTopHblii neHTp kieTkd. CTpoeHue sjpa: siaepHas o000JodYKa,
KapHuoIlIa3Ma, XpOMAaTHUH, SIIPBILIKO. XPOMOCOMBI

TpaHcnopT BelIECTB B KIETKE

XKuzHeneaTenbHOCTh KIETKU

OOMeH BemecTB, WM METa00Ju3M. ACCUMHIIIANMS (TJIaCTUYECKUH OOMEH) M
JTUCCUMUJIISTINSA (PHEPreTUYECKUd OOMEH) — JB€ CTOPOHBI €IUHOTrO IMpolecca
MeTabonu3ma. Tumbl oOMeHa BELIECTB: aBTOTPO(HBIM U reTepoTpoHBIA. Pork

(bepMeHTOB B OOMEHE BEILECTB U MPEBPAILICHUN YHEPTUU B KIICTKE

4.2
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dortocunTes. CBeroBas u TeMHOBas (a3el porocuuTesa. Peakiuu hoTocunHTesa.
DddexTuBHOCT PoTOCHHTE3a. 3HAUeHUE (POTOCHHTE3a IS KU3HHM Ha 3emiie.
Bnusnue ycnoBuii cpenbl Ha (POTOCHHTE3 U CIOCOOBI TOBBIIMICHUS €T0
MIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHUM.

XeMocHHTe3. XEMOCHHTE3HpYIoIne OakTepuu. 3HAYCHHE XEeMOCHHTe3a IS

JKA3HU Ha 3emie

DHepreTudecknii oOMeH B KJeTKe. PacmierniieHue BeIIeCTB, BBIACICHUE H
aKKyMyJIHPDOBaHHE OJHEPrHMH B KIETKE. OTambl HHEPreTHYECKOro OOMeHa.
I'mukonus. bposkenne u ero Buubl. KHCIOpOAHOE OKHUCIEHHE, WU KIETOYHOE

neixanue. DPGEeKTHBHOCTh SHEPTETHIECKOTO OOMEHa
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Peakiun matpuanoro cunresa. ['enerndeckas nadopmanus u JIHK. Peanuzamms

TeHETUYECKON WHpOpMaMK B KJIETKe. | €HEeTHMYeCKHl KOJ W €ro CBOWCTBA.




Tpanckpunimst — marpuunbiii cunte3 PHK. Tpancmsiimusa — OuocunTe3 Oenka.

KomupoBanue amuHokuciot. Pons pubocom B 6uocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BUpychl. Mcropus otkpeiTus Bupycos (/1.H.
WBanoBckuit). OcCOOEHHOCTH CTPOEHHS M JKU3HEAEATEIILHOCTH BUPYCOB.
bakrepunodaru. bonesHum pacTteHui, XKUBOTHBIX W YEIIOBEKAa, BBI3BIBACMBIC
Bupycamu. Bupyc ummynozaedunura yenoseka (BHY) — Bo3oyaurens CITN /a.

[Mpodunakruka pacnpocTpaHeHHs BUPYCHBIX 3a00JIeBaHUN

Pa3smMHOKEHME ¥ HHIMBUYalIbHOE PA3BUTHE OPraHU3MOB

5.1

52

KneTtounelii TWKI, WIM KU3HEHHBIA IMKIT KIeTkd. MHTepdaza u MHTO3.
[Tpomeccel, mpoTekaromue B uHTEpdaze. Perumkamus — peakiuss MaTpuaHOTO
cunteza JIHK. Ctpoenune xpomocom. XpOMOCOMHBIH HAaOOp — KapHUOTHIIL.
JIUNIouaHbIi YW TaljIOWJHBIA ~ XPOMOCOMHBIE — HAaOOpbl.  XPOMaTHUBI.
LuTomornyeckre OCHOBBI PAa3MHOXKEHHS W HWHIUBUAYAIbHOTO Pa3BUTHS
OpraHU3MOB.

Jenenne kierku — muto3. Craaum murtosza. Ilpoueccsl, nmpoucxonsume Ha

Pa3HbIX CTAAUAX MHUTO34A. buonorndyecknii cMBICIT MUTO3a

@opMbI Pa3MHOXKEHHUS OPraHM3MOB: Oecriosioe U mojioBoe. Buapl Gecrosoro
pPa3sMHOKEHUS: JeJIEHHE HaJBOE, IIOYKOBAHWUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHHe, BEreTaTHBHOE pa3MHOXKCHHE. HckyccTBeHHOE

KIIOHUPOBAHHUEC OPraHu3MoOB, €0 3HAYCHUC JIA CCICKINH
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[TosloBOE pa3MHOKEHHUE, €T0 OTIIMIHS OT OECITOJIOTO.
Meiio3. Craguum wmeiio3a. Ilpouecchl, mpoucxoasiipe Ha CTaauiax Meio3sa.
[ToBenenue xpomocom B Meinoze. Kpoccunrosep. buonormyeckuid cmbica U

3HaYeHNE MEN03a
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I'amerorenes — mporecc 06pa3oBaHUs MOJTOBBIX KIETOK Y )KHBOTHBIX. [10710BBIE
JKEJe3bl: CEMEHHUKU W simuHuKH. OOpa3oBaHWE W Pa3BUTHE TOJOBBIX KIETOK
rameT (CriepMaTo30ul, SIMIIEKIIETKA) — criepMaTorene3 u ooreHe3. OcoOeHHOCTH

CTPOCHUA SIAIEKJIETOK U CIICpMaTO30U0B. OHJIOI[OTBOpCHI/Ie. HapTeHor CHC3

5.5

WunuBuayansHoe  pa3BuUTHE  (OHTOreHe3).  OMOpHOHAJIBHOE  Pa3BUTHE
(aMOpuorenes). ITanbl SMOPUOHAIBHOTO PA3BUTHS Y TIO3BOHOYHBIX KHBOTHBIX:
npoOiieHue, racTpyisius, opraHoreHes. [loctamOpuonanbHOE pa3BuTHe. THIIBI
MOCTAMOPHUOHAJIBHOTO Pa3BUTHSA: NPSAMOE, HEmpsiMoe (JMYMHOYHOE). BriusHue
Cpeabl Ha Pa3BUTHE OPraHU3MOB; (PaKTOPBI, CTIOCOOHBIE BBI3BIBATH BPOXKAEHHbIE
YPOJCTBa.

Poct u pazButue pacreHuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOECHUE CEMEHHU,

CTaguu pa3sBUTUA

HaCJ'Ie,Z[CTBeHHOCTB 1 USMECHYUBOCTHb OpPTraHN3MOB




6.1

IIpenmer u 3agaun renetuku. Mcropus pa3BuTus reHeTUKH. Bkiaa poccuiickux
U 3apyOexHbIX y4Y€HBIX B pa3BUTHE TEHETUKU. MeToasl TIeHETHKHU
(rubpunonoruueckui, LIUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETHUECKU).
OCHOBHBIE I'eHETHYECKHE MOHATHA. ['eHeTnYecKass CHMBOJIMKA, UCIIONIb3yeMasl B

CXeMax CKpeLIUBAHUI

6.2

3aKOHOMEpPHOCTH Hacje0BaHUs MPU3HAKOB, ycTaHOBJEHHble ['. Menuaenem.
MonoruOpuHOe CKpeluBaHUe. 3aKOH eAMHOOOpa3usi THUOPHIOB IEPBOTO
nokoneHus. [lpaBuiio JOMUHUpOBaHUS. 3aKOH pacUICIUICHUS TPU3HAKOB.
I'unotes3a uncrotsl ramer. [loaHOE U HETONHOE TOMUHUPOBAHHE.

JurubpuaHoe cKpeliMBaHue. 3aKOH HE3aBHCHMOIO HACIEIOBaHUS MPU3HAKOB.
[{utoreHeTnuyeckue OCHOBBI TUTHOPUIHOTO CKpEIIMBAaHMS. AHAIM3UPYIOIIEE
ckpeniuBanue.  Mcmonp3oBaHME — aHAIM3UPYIOMIETO  CKPEIIMBAHUSA — JJIA

OIpCACIICHUA I'CHOTHUIIA ocobu

6.3

6.4

CuerieHHOe HacjenoBaHue mnpu3HakoB. Pabora T. Moprana mo cremnjieHHOMY
HACJIEIOBaHUIO TIeHOB. HapymieHwe cremyieHuss TEHOB B pe3yJibTaTe
KpOCCUHIoBepa. XpOMOCOMHAsl Teopusi HacleACTBEHHOCTH. ['eHernueckue
KapThl.

I'enetnka mona. XpoMOCOMHOE OMNpeNeNeHue Mona. AyTOCOMBI M TIOJOBBIE
XxpoMocoMmbl. ['oMoraMeTHele M TeTeporaMeTHble OpraHu3mbl. HacnemoBanue

IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

N3meHnunBOoCTb. BUABI M3MEHUMBOCTU: HEHACJICACTBCHHAs M HACIIEACTBEHHAs.
Pone  cpenpl B HEHACHEOCTBEHHOM  WM3MEHYMBOCTH.  XapaKTEPHCTHKA
MOAU(UKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBII psig ¥ BapHallMOHHAs
kpuBad. Hopma peaknum npusHaka. KoJM4eCTBEHHbIE U Ka4eCTBEHHBIE

IIPU3HAKHW U UX HOPpMa PCAKIUHU. CsoiicTBa MOI[I/I(I)I/IKaI_IHOHHOI}’I N3MCHYHNBOCTH

6.5

HacnenctBeHHas, WiIM TEHOTUIHMYECKAas, W3MEHYMBOCTh. KomOuHaTHBHas
W3MEHYUBOCTh. Melo3 U TOJOBOW TMpolecc — OCHOBA KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalioHHass W3MEHYMBOCTh. Kraccudukammss MyTaiiuid:
TE€HHBIE XPOMOCOMHBIE, FeHOMHBIE. HacToTa U IpUYUHBI MyTaluii. MyTareHHsle

¢bakTopsl. 3aKOH TOMOJIOTHYECKUX PAJOB B HACIEACTBEHHON n3MenunBoctr H.M.

BasuiioBa

6.6

I'enetuka wuyenoBeka. Kapuorun uenoBeka. OCHOBHBbIE METOAbl T'E€HETUKU
YeJI0BeKa: reHeaIOTHYSCKHIA, OM3HELIOBBIH, IUTOTCHETUYCCKHIA,
OMOXMMUYECKHIA, MOJEKYJsIpHO-TeHeTHUeCKrii. COBpEeMEHHOE OIpeeICHHE
TE€HOTHUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHUCJIE C

nomoripto [I[[P-ananu3a. HacnencTtBeHHbie 3a00NieBaHUS YEIOBEKA: TCHHBIE
0oJie3HH, OOJIE3HW C HACJCACTBEHHOW MPEAPACIIOIOKEHHOCTHI0, XPOMOCOMHBIC

6one3nn. ComaTHueckue M TreHepaTuBHble MyTauuu. [IpuHLUIBI 370pOBOrO




06pa3a KHU3HHU, OUArHOCTHKH, HpO(l)I/IJIaKTI/IKI/I N JICHCHHA T CHCTUUYCCKUX
0one3Heil. MeanKo-reHeTUIeCKoe KOHCYIbTHPOBAHUE. 3HAYCHUE MEIUIIMHCKON

T'CHCTUKHU B IPCAOTBPAIICHUHN U JICHCHUH I'CHCTHYCCKUX 3a00JI€BaHNH YeIOBEKa

Cenexmus OpPraHnu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekiusi Kak Hayka M Tporecc. 3apoKICHHE CEJIeKIUU M JIOMECTHUKAIIMS.
Yuyenne H.M. BaBuioBa o0 T1leHTpax NPOUCXOXKIECHUS W MHOT00Opasms
KYJBTYpPHBIX pacTeHUU. L{eHTphl MPOUCX0XKICHHS TOMAITHUX KUBOTHBIX. COpT,

[I0po/ia, ITaMM

7.2

CoBpeMeHHbIE METOABI CeNeKnuu. MacCcoBbIi MU MHIUBUAYATbHBIA OTOOpHI B
CEJIEKIIMM pacTeHUH M KMBOTHBIX. OlleHKa sKcTepbepa. bimskoponcTBeHHOE
cKkpeuiuBaHue — HMHOpuAMHr. Yuctass nuHus. CKpelMBaHUE YHUCTBIX JIMHHM.
I'ereposuc, unu rubpuanas cuna. HepoacTBeHHOE ckpelinBaHue — ayTOpUIUHT.
Otnanénnass rubpunmsanus u €€ ycnexu. VICKycCTBEHHBIH MyTareHes H
MIOJIyYEHUE TOJUIIONI0B. JIOCTHIKEHHsI CEJIEKIUU PACTEHMM, J>KUBOTHBIX H

MUKPOOPIraHU3MOB

7.3

buoTtexHosoruss kKak oTpacib MPOU3BOJACTBA. ['€HHAs WHXKEHEpUs. Tarlbl
co3nanus pekomOuHaHTHOM JIHK u Ttpancrennsix opranusmoB. Kierounas
nkeHepus.  Knertounesle  KyJabTypbl. MUKPOKIOHAJIBHOE  Pa3MHOXKEHHE
pacrenuii. KinoHupoBaHHE BBICOKONPOAYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX
OpraHU3MOB. DKOJIOTHUECKHE M ATHYecKue mpobiembl. MO — reHetnyecku

MOI[I/I(I)I/II_II/IpOBaHHLIe OpraHu3Mbl

11 KITACC

Kon

I[IpoBepsieMbIi 31EMEHT COACPKAHUS

DBOJIOLIMOHHASA OMOJIOTUSI

1.1

DBOJIONIMOHHAS TEOPHs ¥ €€ MECTO B OMOJIOTHH.

CBupnerensctBa  3Bomouuu.  [laneoHTosornyeckue:  MOCIIENOBATEIBHOCTD
NOSIBJICHUsT BMJOB B MAJEOHTOJIOTMYECKOH JIETONHUCH, NEepexoaHble (HOPMBI.
buoreorpaguueckue: cxonctBo W paznuuue ¢ayH U (paop MaTepukoB u
OCTPOBOB. DMOPHUOJIOrMYECKHE: CXOACTBA U P3N SMOPHOHOB Pa3HbIX BUJIOB
IIO3BOHOYHBIX. CpaBHI/ITeJILHO-aHaTOMI/I‘-IGCKI/IGI T'OMOJIOTMYHBIC, aHaJIOTUYHBIC,
PYOMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISPHO-OMOXUMHUYECKHE: CXOJCTBO
MCXaHU3MOB HACJIICACTBCHHOCTH M OCHOBHBIX MeTa00INUECKHUX HyTGfI Y BCEX

OpTaHU3MOB




1.2

1.3

OpomonnonHas  teopus Y.  [apBuna. I[lpeanochulki  BO3HMKHOBEHUS
JTapBUHU3MA. JIBHIKYIIME CHJIBI DBOJIONMU BUAOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOYKEHHE TTPH OTPAHMYCHHOCTH PECYPCOB, HEOTIPEACIEHHAS U3MEHIUBOCTD,

O6opn0a 3a CyIecTBOBaHME, ECTECTBEHHBIN 0TOOD)

Cunretnueckass Tteopust sBomtoruud (CTD) u  OCHOBHBIE €€ IOJOXKEHMS.

MuxkponsBosmrorus. [Tonmymsnus kak equHUIA BUA U DBOJIOIIMH

1.4

1.5

JIBrxymue cuibl ((pakTopsl) SBONIONMHM BHAOB B MNpHpoAe. MyTalMOHHBIH
nporecc ¥ KOMOMHATHBHAS M3MEHYMBOCTH. lIOMyJISIIIMOHHBIE BOJHBI M Apeid
reHoB. M3omsmmsa u murpanus. EcrecTBeHHBI 0TOOp — Hampasistommid (hakTo
sBomonuy. ©opMBbI €CTECTBEHHOTO 0TOOpA.

[TpucrocoOaeHHOCTh  OPraHU3MOB Kak pe3yibTar dBomouuu. [lpumepst
nprUcnoco0IeHnH y opraHu3MoB. ApoMop(}03bl U HIUOATATITAIIHH.

Bun u Bunoo6pazosanue. Kpurepun Buna. OcHOBHBIE ()OPMBI BUI000pa30BaHMSL:

reorpaduieckoe, IKOJIOrHIeCKOe

MakpooBomoniusa.  Dopmbl  IBONIOIMK:  (MIETHYECKasi,  JAMBEPTreHTHAs,

KOHBCPI'CHTHAs, IMapaJuICIIbHAasA. H606paTI/IMOCTB 9BOJJIIOIIMH

2.1

2.2

Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 3emiie

JloHay4yHBlEe TIPEACTABIECHMS O 3apOKICHUM >KU3HU. HaydHble TIunoressl
BO3HMKHOBEHHUS JKM3HM Ha 3emie: abuoreHe3 M mNaHcrnepMmusa. XHUMUYecKas
ABOJIIOLIMA. DKCIEPUMEHTAILHOE MOJATBEPXKJIECHUE XUMHUYECKON 3BOJIIOLUU.
HauanbHble sTamel Ouonorudeckoil somronmu. ['mnoresa PHK-mupa. IlepBbie

KJICTKHU U UX 3BOJIXOIMA. CDOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII JKUBBIX OPraHN3MOB

Pa3zButne xu3Hu Ha 3emie nmo spaMm u nepuojam. Karapxeil. Apxeiickas u

npotepo3oiickas 9pbl. [laneosoiickas spa u e€ mnepuoabl: KEeMOPHUICKHIA,
OPIIOBUKCKWW, CUJIYPUICKHI, JI€BOHCKHI, KaMEHHOYTOJIbHBIM, TEPMCKHII.
Me3o30lickas 5pa U €€ NepruoIbl: TPUACOBBIN, FOPCKUMA, METIOBOM.

KaliHozoiickas 3pa u €€ mepuoabl:  MAJEOr€HOBBIM,  HEOT€HOBBIMH,
AHTPOIIOTCHOBBINA. XapaKTepUCTUKA KIMMaTa U TEOJOTMYECKHUX IIPOLIECCOB.
OCHOBHBIE 3Tallbl 3BOIOIUH PACTUTEIBHOTO U )KMBOTHOTO MUpa. ApoMOp(O3bl y
pacTeHMid M JKUBOTHBIX. [losBIEHHME, pacuBeT W BBIMHUpPAHUE TPYIN >KUBBIX

OpPTraHU3MOB
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Cucrema OpraHu4eckoro Mupa Kak oOTpaxeHue -HBojouud. OCHOBHBIE

CUCTEMATUYECKUE IPYIIILI OPraHU3MOB
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OBonronMs 4enoBeka. AHTPONOJIOrMs Kak Hayka. Pa3Butue mpezacraBieHuil o

IMPOUCXOXKACHUN YCJIOBCKA. MGTOI[BI HN3YUCHUA AaHTPOIIOICHE3a. CXOI[CTBa n




2.5

pa3nnyus 4esioBeKa U JKUBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHUE YEIOBEKa.
JiBrkyuue cuibl ((hakTopsl) aHTpornorenesa. HaciencTseHHass K3MEHUYHMBOCTD
€CTeCTBEHHBII 0TOOp. OOecTBEHHBIH 00pa3 XKU3HU, W3TOTOBJICHHE OpPYAMIA

TpyJa, MBIIUICHUE, PEYb

OCHOBHBIE CTaJMM U BETBU HBOJIIOIIMU YEJOBEKA: aBCTPAJONMUTEKH, YemoBek
yMenbii, YenoBek mnpamoxonsuuid, YenoBek HeaHAEPTAIbCKHM, YemoBek
pa3ymHbIid. HaxoIku MCKOMAeMBIX OCTAHKOB, BpeMs CYIECTBOBAHHS, 001acTh

pacrpocTpaHeHus, 00bEM roJIOBHOTO MO3ra, 00pa3 )XKU3HU, OPYAHS

2.6

3.1

Yenoseueckue pacbl. OCHOBHbIE OOJNBIINE pachl: eBpoIneouHas (eBpasuiickas),
HEerpo-aBCTpaIONIHAs (3xBaTOpHAaNIbHASA), MOHTOJIOU/IHAS (a3marcko-
amepuKaHckas). YepTbl IpUCIIOCOOIEHHOCTH MIPEICTaBUTENICH YeTIOBEUECKUX pac

K YCJIOBHSIM cyllecTBOBaHUA. ENMHCTBO uenoBeueckux pac. Kpurnka pacusma
Opranu3msbl ¥ OKpy>Karomias cpenia

Okosiorusi Kak Hayka. 3aJayd U pas3feibl dKOJOTHU. MeToabl KOJOTHYECKUX
UCCIIEI0BAaHUH. DKOJIOrM4ecKOe MUPOBO33peHue. Cpesibl 0OUTaHMs OPraHU3MOB:

BOAHAA, HA3EMHO-BO3AyIIIHAA, IOYBECHHAs, BHYTPHOPIraHU3MCHHAA

3.2

Okonornyeckue  ¢axtopbl.  Knaccupukamuss — skosorndyeckux  (pakTopos:
abuoTtnyeckne, OWOTHYECKHE U aHTpONOTeHHble. JleiicTBHE SKOIOTHYECKHX

(akTOpOB Ha OPraHU3MbI

3.3

AbuoTtnueckne (HakToOphl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoOnenust oOpraHU3MOB K  JIGHCTBUIO aOMOTHYECKUX  (aKTOPOB.

buonoruyeckue PUTMBI

34

buotnyeckue daxtopsl. Buasl OMOTHYECKHX B3aWMOJCHCTBUN: KOHKYpPEHIMS,
XMUIHUYECTBO, Mapa3uTU3M, MYTyalu3M, KOMMEHCAIU3M (HaxJIEOHHUYECTBO,
KBApTHPAHTCTBO),  aMEHCAIM3M,  HeHTpaiu3M.  3HadeHHe  OMOTHYECKHX

B3aUMOJICHCTBUH JIJIs CYyIIECTBOBAHHUSI OPTaHU3MOB B MPUPOJIHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKUE XapaKTCPUCTHKHU MOMyJIAHH. OcHOBHEBIE IIOKa3aTejin
nomyjanuu: 4YUuCJICHHOCTb, IUIOTHOCTbL, POXAACMOCTb, CMCPTHOCTL, IIPUPOCT,

Murpanus. JJnHaMHuKa 4YMCIEHHOCTH TOIYJISIUN U €€ peryJIsaius

COO6IJ.[6CTB3. N OKOJOTMYCCKUC CUCTEMBI

4.1

CoobmiecTBO  OpraHu3MoB — OuoneHo3. CTpyKTypsl OMOIIEHO3a: BHIOBaf,
MPOCTPAHCTBEHHAs, Tpodudeckas (mumieBas). Bumsl-momuHanThl. CBs3UM B

OHOIIEHO3E

4.2

Dkonorudeckue cucteMbl  (dKocucteMbl). [loHsTHE 00 9SKOCHCTEME W




4.3

ouoreoneHo3e. DYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOJYLEHTHI,
KOHCYMEHTBI, pelyLIeHTbl. KpyroBopoT BEIIECTB U OTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (numeBble) YpPOBHHM 3KocucTeMbl. IlumieBble nenu u CeTH.
OCHOBHBIE TIOKa3aTeJM HKOCHUCTEMBbI: OmoMacca, MPOAYKIHUS. DKOJOTHUECKHUE
NUPaMUJbL: HPOAYKLUUM, YHUCIEHHOCTH, Ouomaccel. CBOICTBa 3KOCHCTEM:

YCTOWYMBOCTB, CAaMOpETyJsALus, pa3BuTe. Cykueccus

[IpuponaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCUCTEMA XBOHOIO WM
LIMPOKOJMCTBEHHOI'O JIeCa.

AHTpOIIOr€HHbIE 3KOCHUCTEMBI. ATrpO3KOCUCTEMBI. Ypb60o3KOCHCTEMBI.
buonoruueckoe u X035CTBEHHOE 3HAYEHHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.
buopasznoobpazue kak Qakrop ycroitumBoct dKocucteM. CoxpaHeHHe

OMOJIOrHUECKOro pa3HooOpa3us Ha 3emiie

44

Yuenue B.W. Bepnaackoro o Owocdepe. I'paHunibl, coctaB U CTPyKTypa
ouocdepsl. KuBoe BemecTBO u ero ¢yHkmuu. OcoOeHHOCTH OHOC(Ephl Kak
rI100aIbHOM IKOCUCTEMBI. J[MHaMHu4Yeckoe paBHOBeCME W OOpaTHasi CBS3b B
onocdepe. KpyroBopoTsl BemecTB u OHOTCOXMMHUYECKHE IUKIBI 3JIEMEHTOB

(yrnepona, azota). 30HaIbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIIH

4.5

YenoseuecTBo B Onochepe 3eminn. AHTPONOreHHbIE M3MEHEHHUs B Ouocdepe.
I'moGanpHBIE KOJTOTHYECKHE TPOOTIEMEI.
OcHOBa panMOHAJIBHOIO YIpPABJICHUS HPUPOAHBIMM pPECypcaMH U HX

ucnojbp3oBaHue. JloctrkeHuss ONoJIOruy U OXpaHa IPUPOIb




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YHEHUKA

[Taceunuk B.B., Kamenckmii A.A., PybmoB A.M. wum gap. /llog pen. Ilaceunuka
B.B.//buonorus. bazossiii yposens. 10 kir.-M.: [Ipocsemenue, 2022

[Maceunux B.B., Kamenckuii A.A., PybuoB AM. u gp. /llon pen. Ilaceunuka
B.B.//buonorus. ba3ossriit ypoBens. 11 kin.-M.: I[Ipocemnienue, 2022

METOIUYECKHUE MATEPHAJIBI IJISA YYUTEJIA

https://prosv.ru/product/biologiya-pourochnie-razrabotki-10-11-klassi-bazovii-uroven02/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://ru-biologia.livejournal.com/12284.html

https://myschool.edu.ru/

http://bio.1september.ru
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