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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJEICHHUs] TMOJAXO0J0B K (POPMUPOBAHUIO COJEpNKAHUS Y4eOHOro IMpeameTa
«buonorusn»  coctaBwiIM: KoHUentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  LEJNEH, COoJAepKaHHs, pPe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHEro
oOmrero oopazoBanus B Poccuiickoit denepainu, a Takke MOJ0KEHUS O cielupuke
Ovonoruu, €€ 3HAYEHWHW B TIO3HAHUM JKUBOM TMPUPOJBI U OOecrneyeHUuu
CYILLECTBOBAHMSI YeJIOBEYECKOro o0miecTBa. COrjlacCHO Ha3BaHHBIM IOJIOKEHHSIM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMma o 61o0TrUM 1AaET NPEACTABICHUE O LENSIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCHUTAHUS U Pa3BUTHUS 00YUaIOIIKUXCS CPEACTBAMU yUeOHOI 0 MpeaMeTa
«buonorusy, onpenenser 00s13aTENbHOE NPEAMETHOE COAEPIKAHUE, €0 CTPYKTYPY,
pacnpeneneHue 1Mo paszieinaM M TeMaM, PEKOMEHIYEMYIO IOCIEA0BaTeIbHOCTh
U3Yy4YeHUs! y4eOHOro MaTepualia ¢ y4€TOM MEXKIIPEAMETHBIX U BHYTPHUIIPEIMETHBIX
CBSI3€H, JIOTUKM OOpa30BaTEIbHOIO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEH
00y4Jarommxcs.

B nporpamMme no OMOI0THY TaK)KE YUUTHIBAIOTCA TPEOOBAHUS K IIIaHUPYEMbBIM
JUYHOCTHBIM, METaNpeAMETHBIM W TMPEIMETHBIM pe3yjibTaTaM oO0ydeHUus B
dhopMUpOBaHUH OCHOBHBIX BUI0B y4eOHO-TI03HABATEILHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYy4YaloIIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOT0 00pa30BaHMSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
NPUHIIMI TPEEMCTBEHHOCTH B H3yYe€HUU OWOJOTWHU, Ojarojaps 4emy B Hel
MPOCMATPUBACTCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHWW, CBS3aHHBIX C
GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, IIEHHOCTHBIX
OpUEHTAUMN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, MPEACTABICHHUN O 3J0POBOM
oOpasze XKu3HM U OEpeKHbIM OTHOIICHHUEM K OKpY’Kalollled MNPHUpPOJIHON cpeje.
[ToaTomy Hapsiy ¢ M3ydeHHEM OOIIEOMOIOTUYECKUX TEOPHil, a TakkKe 3HaHUU O
CTPOCHUU JKUBBIX CUCTEM PA3HOT0 PaHra M CYUIHOCTH OCHOBHBIX MPOTEKAKOUIUX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YIENEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCETHEBHOM KU3HU JJIS PEIICHUS] MPUKIIAIHBIX 3a7a4, B
TOM 4HKcje: NpOoPUIAKTHUKY HACIEICTBEHHBIX 3a00JIeBaHUN YeNOBEKa, MEIHKO-
T€HETUYECKOT0 KOHCYJIbTUPOBAHUSA, 0O0CHOBAHUS SKOJOTHUECKH IEI1eCO000Pa3HOro
MOBEACHUS B OKPYKAIOIIEW NPUPOJHON CpEle, aHAIU3a BIMSHUS XO3SMCTBEHHOU
NESATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX 3KOCHCTEM.
VYcunenue BHHMMaHHMS K MPUKIAIHON HAMpaBiICHHOCTH Y4YEOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTHIO O0ECTICUEHHUS YCIOBUM [Tl PEILICHUS



OJTHOM M3 aKTyaJIbHBIX 33Ja4 HIKOJIBHOTO OMOJIOTUYECKOTO 00pa30BaHusl, KOTOPas
npeanonaraet (GopMUpOBaHHE Yy OOYYAIOMIMXCS CIOCOOHOCTH aJanTHPOBATHCS K
MU3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUNA O
HAay4YHOM KapTUHE MHpA, paclIdpseT U 000OMIAeT 3HAHUSA O XKUBOM MpUpone, €€
OTJINYWTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHMU3alMHA W 3BOJIIOLUHU, CO3HAET
yCIOBUSL  JJIA:  IO3HAHUS  3aKOHOB  JKMBOM  mpupoasl, (OPMUPOBAHUSA
(YHKIIMOHAJIBbHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oobpasa
YKU3HU, DKOJIOTMYECKOT0 MBIIIJIECHUS, IIEHHOCTHOIO OTHOLICHUS K KUBOU IIPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMONIOTUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero o0pa3oBaHMsA,  COLUAIN3ALMU
oOyuatomuxcs. M3yuenue 6uonorun odecreunBaeT yCiaoBUs A (OPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHMKAallMOHHBIX W HH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, COCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
MPEICTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU U
reorpaduu. Has3BaHHBIE NOJIOKEHUS O NpeJHA3HAYEHUM Y4eOHOro IpeamMera
«buonorus» cocraBWJIM OCHOBY Uil ONPEICNICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHUIO €T0 COAEpKaHUs, TMPEICTABICHHOTO B MpOrpaMMe IO
OHOJIOTUH.

Otb6op coxepxkanusa ydeOHoOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3ULIMH KyJbTypOCOOOpPa3HOTO MOJIXO0Ja, B COOTBETCTBUH C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBl OCBOMTH 3HAHWUA U YMEHMs, 3HAYUMbIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACNSIIONIME aJeKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKaroleld MPUPOAHONU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTHUeCKOM aesitenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAHWN
3aHUMAIOT 3JIEMEHTBI COAEPKAHUSI, KOTOPBIE CIyKaT OCHOBOM At pOpMUPOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJIOTMYECKOT0 00pa30BaHUSI.

CTpykTypupoBaHHE cOAEpX)aHUS y4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJIOTMM OCYIIECTBICHO C YUYETOM MPUOPUTETHOrO 3HAUEHHUs 3HAHUHA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
ABOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICTICHBI CIICIYIOIINE COAEp KATEIbHbIE JIMHUU: «bHonorus kKak Hayka. Meroasl
HayyHOro mo3HaHus», «Knerka kak Ouonoruueckas cucrema», «OpraHu3m Kak
ouonoruueckas cucreMa», «CucreMa M MHOTooOpa3ne OpPraHuYecKOro MHUpay,
«OBOJIIOLMS KUBOU IIPUPOJABI», « IKOCUCTEMBI U IIPUCYILIUE UM 3aKOHOMEPHOCTH.



Llens m3yuenus ydueOHoro mpeamera «buomorus» Ha 6a30BOM YpPOBHE —
OBIAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM pPAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh ATH 3HAHMS JI TPAMOTHBIX JCHCTBUH B OTHOIIEHUU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenue 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBom
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOCHHME OOYyYaIOIMMUCS CHUCTEMbl 3HAaHUNH O OMOJOTUYECKUX TEOPHUSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIy>KaIlUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CHCTEM Pa3HOTO YPOBHS OpPTaHW3aIlUU, BBIIAIOIINXCS OTKPHITHIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YaIOMIMXCSA IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OWOJIOTHY HAYYHBIX B3IJIIOB, WIAEH M TIOJIXOMOB K HM3YYCHHIO JKHBBIX CHCTEM
Pa3HOTO YPOBHSI OPTaHU3aUY;

CTAaHOBJICHME Yy OOydJarommxcst oOmeil KyJIbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHSATH M OIEHUBATH SBJICHUS OKPY>KAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWH 3HAHUH M OTIBITA, TOTYYECHHBIX TIPH U3YUCHUN
OnoIoruy;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMONOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTU;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOUICHUS K HEW, COOTIOICHUS] ITUYECKUX
HOPM TPU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUU ISl TIOBBIMICHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUMN B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIIbHOCTH MO OTHOUIEHHUIO K OKPYXKAIOIIEel cpejie,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIIOJCHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero o6iiero oopazoBaHusi yueOHbIM npeaMeT «buoaorusy,
U3y4yaeMblil Ha 0a30BOM YpOBHE, SIBJIIETCS 0053aT€NbHBIM YUYEOHBIM MPEAMETOM.

Jlst m3ydennsi Ouojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heaento), B 11 kiacce — 34 yaca
(1 yac B Heneno).



COJEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonoruu B popMUpPOBAaHUU COBPEMEHHOM HAay4yHOM KapTHUHBI Mupa. Crucrema
OMOJIOTMYECKHUX HAYK.

MeTobl TO3HAHUS KUBOUW PUPOIbI (HAOII0IEHHE, SIKCIIEPUMEHT, ONMCAHMUE,
U3MEpeHue, KiIacCU(pUKAIMs, MOJICTUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuiel 1 cxembl: «MeToIbl MO3HAHUSI )KUBOM TTPUPOJIBI.

JlaGopaTopHblie M NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «lcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: ouosoruu. OTinune
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€01IEHOTUYECKU ), OMOC(epHBIi.

JdeMoHCTpauu:

Tabmuubl u cxembl: «OCHOBHBIC MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINU
YKMUBOU IIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKHUE JJIEMEHTBI: MaKpOAJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEpAJIbHBIX BelIeCTB B KkieTke. l[lomnepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
He3ameHnmble M 3aMEHUMbIE AMUHOKHUCJIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAS CTPYKTypa). XHUMHUECKHE CBOWCTBa OenkoB. buonoruueckue
GyHKIIUU OCIKOB.



depMeHTBI — OMoJIoTHYecKre KaTain3aTopel. CTpoeHue pepMeHTa: aKTUBHBIN
HeHTp, cybOcTpatHas cnenuguuHoctb. Kodepmentsl. Burtamunsl. Otrianuuns
(epMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W mHoJucaxapuibsl (Kpaxman, TJIMKOTEH, IeJTI003a).
buonornueckue QyHKIIUU YTIIEBOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HyxneunnoBeie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJ1eMHOBBIX KUCIOT. Ctpoenue u pynkuuu JAHK. Ctpoenne u ¢pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
uzen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Krerka kak uenoctHas )uas cucrema. OOniue npu3Haky KJIETOK: 3aMKHYyTast
HapykHas MmemOpana, Moiekynsl JIHK kak reHerumdeckuil ammapar, cucrema
CUHTE3a OenKa.

Tunsl KIETOK: »yKapuoTHueckas U mpokapuornyeckas. (OcoOeHHOCTH
CTpOEHHUsI MPOKapHOTHYECKON KieTku. Knerounas crenka Oaktepuii. CTpoeHwue
AYKAPUOTHUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opranHouasl kietku: JIIC, anmmapart I'onbmxw,
IM30COMBIL.  [107yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHIpUM u T1iactun. Bunel mmactun. HememOpaHHbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJH, PECHUYKH,
KIyTUKHA. OyHKIIUU OPraHOM0B KIIETKU. BKiItoueHus.

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

TpaHcIOpPT BEWIECTB B KIIETKE.

JdeMoHCTpanuu:

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

Huarpammel: «PactipeaeneHne XuMHUUECKUX 3JIEMEHTOB B HEXKMBOW TPUPOJIEY,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmupl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEeKyJIbl BOAb, «buocunres 6enka», « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MosieKybl



AT®», «CtpoeHue 3yKapuOTHYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKHY,
«CTpoeHrEe pACTUTENBbHON KIETKW», «CTpoeHHe NPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sapa KIEeTKN», « Y TIeBOAbD, «JIMIuabD.

O6opyoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHUS
HAOJIOCHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKpONpPENapaTbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTHUBHOCTU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopatopHass pabota No 2. «/3ydyeHue CTpoeHHS KJIETOK pacTEHUH,
JKUBOTHBIX U OaKTepuil MOJI MUKPOCKOIOM Ha TOTOBBIX MUKpOIMpENnaparax U HUX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelecTB, Wik MeTadoIu3M. ACCUMUIAIUS (TUTACTUYECKUT OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTabonn3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB M HHEPrUM B NOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BeniecTB: aBTOTPO(dHbIN U reTepoTpodHbIii. Ponb hepMeHTOB B
oOMeHe BEIEeCTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®ortocunTte3. CeroBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTh (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycnoBuid cpeibl Ha (POTOCHHTE3 U CIOCOOBI MOBBILLIEHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIoNne OakTepun. 3HAUYCHUE XEMOCHHTE3a IS
JKW3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHUE YHEPTUU B KJIIETKE. DTalbl 3HEpreTudeckoro ooMena. I nukomnus.
bpoxxenne u ero Buibl. KuciaopomHOe OKHUCIEHHME, WM KJIETOYHOE [bIXaHHUE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTh IHEPrETHIECKOTO OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermyeckas wuHpopmauus u JHK.
Peanuzauus reHetmyeckoil MH@oOpManuMu B KIETKE. ['@HETHMYECKHM KOJ M €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabii cuHTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Otanbl TpaHciasiuuu. KomupoBanue amuuokucnor. Ponb pubocom B
OonocuHTe3e Oemnka.

Hexnerounsle hopmbl )KuU3HU — BUpYCHI. cTopust oTkpbiTus Bupycos (/1. U.
WBanoBckuii). OCOOEHHOCTM CTPOCHHMSI M JKU3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BMY) — Bo3Oymutens CIIN/a.



OOpaTHast ~ TpaHCKpWIILIMA, peBepTaza u  uHTerpasa. llpodwunakTika
pacnpocTpaHEHUs! BUPYCHBIX 3a00JIEBAHMIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbios, . U. UBanosckuii, K. A. Tumupsizes.

Tabmuupbl u cxemsl: «Tunel nutanusy, «Metadonuzm», «MUTOXOHAPHUNDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«Ctpoenue u QpyHKITMOHHpPOBaHUE TeHay, «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenue u xuzHeHHbd nuki Bupyca CIIN/da,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opyznoBanue: moaenu-anmuvkauuu «Yasoenune IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHHe KIeTKu», MoJenb cTpykTypsl JIHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTaHU3MOB.

KneTounsli 1mMKi, WM >KU3HEHHBIM LUK KieTku. MHTepdaza m muros.
[Tpoueccrl, mportekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrMyeckue OCHOBBI PAa3MHOKEHHUS M  UHAUBUAYAJIBHOIO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpouecchl, npoucxonasdmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYeCKuid CMBICT MUTO3A.

[Iporpammupyemas ruGenb KJIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosnoBoe. Bunabl Oecnonoro
Pa3MHOXEHUS: JEJIICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpraHU3MOB, €r0 3HAUECHUE JIJISl CEJICKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. Ilpoueccsl, nmpoucxonsinne Ha CTagusix Meio3sa.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUU CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mpouecc 00pa3oBaHUs MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbie »*kene3bl: CEMEHHUKH U sSIMYHMKU. OOpa3oBaHHE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIHEepMaTOre€He3 M OBOIEHES.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK U chepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpHUOHAIBHOE  pPa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobnenue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. Tumbl
NOCTAMOPUOHAIBHOTO PAa3BUTHA: NpPsSIMOE, HempsiMoe (IMYuHOYHOE). BrusHue



CpeIbl Ha pa3BUTHE OPTaHW3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOACTBA.

Poct u pasButue pactreHuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmupt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE y MLBETKOBBIX pacTeHH», «BereraTuBHOE pa3MHOXKEHHUE
pactenmitn, «/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Meno3sy, «IIpsmoe u HenpsMoe pa3BUTHEY, «l amMeTOreHe3 y MIEKONUTAOIIUX U
4eIoBeKa», «OCHOBHBIEC CTAAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cnepmaro3onasl
MJIEKOIIUTAIOWIETO», «SIHIeKIeTKa MIeKonuTaromero», «KapuoknHes B KJIETKaxX
KOpEIlIKa JIyKa», MarHuTHas MOJEb-anIuIuKanus «J/leieHue KIeTKW», MOJIEIb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHEe PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnaparaxy».

JlaGoparopuas pab6ora Ne 4. «M3ydeHHWe CTpPOCHHS IOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. MIctopus pa3BUTH T€HETUKU. Posib iuTomoruu
U OMOpPUOJIOTUM B CTAaHOBJICHMHM TE€HETUKU. BKiIam poCCHMCKUX U 3apyOeKHBIX
Y4E€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKHM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBbIE TI'€HETUYECKUE
noHsATusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBIECHHbIE ['. Menaenem.
MonoruOpuHOe CKpenMBaHue. 3aKoH eauHooOpa3usi THOPHUIO0B IIEPBOTO
nokoJieHus. [IpaBuiio JoMuHMPOBaHUs. 3aKOH paCIICIJICHUS] TPU3HAKOB. | nnmoTesa
YuCTOTHI raMeT. [loHOE ¥ HeMmoMHOe TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeOBaHUS
npu3HakoB.  lluToreHeTHueckMe  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Vcnoap30BaHne aHATM3UPYIOIIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS TeHOTHIA OCOOHU.

CueruieHHOE HaclieioBaHue nmpu3HakoB. Pabora T. Moprana no clierieHHOMY
HACJIEIOBAaHUIO T€HOB. HapyiieHne cliernieHns reHOB B pe3ybTaTe KPOCCUHIOBEPA.

XpOMOCOMHasI TEOPUS HACIIEACTBEHHOCTHU. | eHeTnYeCcKue KapThl.



['eHetnka mosa. XpoOMOCOMHOE ONpeAEeHUE Moyia. AyTOCOMBI U MOJIOBBIE
XpoMocOoMBL. ['omorametrHeie M reTeporaMeTHbie OpraHusmbl. HaciienoBaHue
MIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BUIbI ©3MEHUMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpHUBasl.
Hopma peakuumn npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoMCTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHIMYECKas, W3MEHUYMBOCTh. KomOuHaTuBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIleCC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMoHHasi U3MEHUUBOCTh. Kitaccudukaius MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKUX PSAJIOB B HacienacTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISAPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE TE€HOTHUIIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBenuble 3a0ojeBaHUsS 4YEJIOBEKA: TICHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOM MpeIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue W reHepaTuBHble MyTauuu. CTBONOBbIE KIETKU. [IpuHUMAMBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS Te€HETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHWE. 3HAUYECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIICHUY 1 JICUEHUU TeHETUUECKUX 3a00JI€BaHU YeJI0OBEKa.

JlemoHcTpanum:

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

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 ITUTOTCHETUYECKasT
OCHOBa», «3aKOH PaCUIEIJIEHUS U €r0 UUTOTCHETUYECKAS OCHOBAY», «3aKOH YN CTOTHI
rameT», «JlurubpuaHoe ckpemmBanuey, «Llutonorunyeckre OCHOBBI AUTUOPUTHOTO
CKpeluBaHusy, «Menosy, «B3anMoaencTeue ajielibHbIX TEHOBY, «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M 4eJoBeKa», «I eHeTnka moiyia», «3aKOHOMEPHOCTHU
HACJIEIOBAHUS, CLEIUICHHOTO C MOJIOM», «KapuOoTUIbl 4elOoBE€Ka M JKUBOTHBIX)Y,
«Bunpl uasmeHunBoCcTHY», «MoaudukalmoHHas HU3MEHUYHMBOCTHY, «HacnemoBanue
pesyc-bakTopay, «I'eHeTuka rpynn KpoBu», « MyTallmoHHas U3BMEHUYUBOCTDY.

OOopynoBaHue: MoOAENU-AMUIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nomunupoBanue», «JurubpunHoe ckpemmBanue», «llepexpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapart «Jlpo3zodumnay (Hopma, MyTanuu OpMbI
KPBUILEB U OKPACKU Teja), repoapuit «I opox MmoCceBHOM.



JlabopaTtopHble M NpakTHYecKHe padoThbI:

JlabGopaTopHass pabota Ne 5. «V3ydeHme pe3ynbTaToB MOHOTHOPHIHOTO WU
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIbI HA TOTOBBIX MUKPOIPENapaTax».

JlabopaTtopHas pabora Ne 6. «M3yueHue Moau(UKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/ia U BApUALMOHHON KPUBOWD.

JlabGopaTtopHas pabora Ne 7. «AHanmu3 MyTaluid y Apo30(uiIbl Ha TOTOBBIX
MUKpOIpenapaTaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBBI OHOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYyenue H. U. BaBuiioBa o eHTpax MPOUCXOXKACHHUSI U MHOTO00pa3us KyJIbTYPHBIX
pactenuii. LIeHTpbl NpOUCX0XKACHUS JOMAIIHUX KUBOTHBIX. COpPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUuU. MaccoBbIi U MHAUBUAYAIbHBIN OTOODHI B
CEJEKIIMU pPACTEHUNM M KUBOTHBIX. OIIEHKa JKCTephepa. bImM3KopoacTBEHHOE
ckpemuBaHue — uWHOpuAMHT. Yucras nunus. CKpelmIMBaHUE YUCTHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHT.
Otnanénnast rudbpuansanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojay4yeHue
MOJUIUIOUIOB. JJOCTHKEHUS CEIEKIMU PACTEHUM, )KUBOTHBIX U MUKPOOPIaHU3MOB.

buoTtexHonorus kak oTpacib MPOU3BOACTBA. ['€HHAs HMHKEHEpHUs. ITarmbl
co3ganust pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTraHU3MOB.

Okonoruueckue W dTtudeckue  mpoosmembl. MO  —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHoB.

Tabnuipl u cxeMbl: kKapTta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «[lopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padbotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0bekTh OWOTEXHOMOTHHY, «KileTouHble KyIbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U nepeHoC rEHOB, XPOMOCOM).

O6opyaoBaHue: MYJISKH TUIOJI0OB U KOPHETUIOA0B AUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlabopaTtopHble U NpaKkTHYecKHe padoThI:

Okckypcust «OCHOBHBIE METOABI W JOCTHXKEHUS CENEKIMU PACTEHUU U
JKMBOTHBIX (Ha CEIIEKIHOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,



COPTOMCHBITATENBHBI  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, JAa0OpPaTOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBosrOMOHHAsT OMOJIOT M.

[IpeAnocbuUIKM BO3HUKHOBEHHS 3BOJIONMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MecTo B OMOJIOTMHU. BiusiHue >BOJIIOIMOHHON TEOPUU HA Pa3BUTHE
OHOJIOTMU U APYTHUX HAYK.

CBuzerenbcTBa 3BOMONUU. [lameoHTONOrMYECKHe: MOCIEI0BATENBHOCTD
NOSIBJICHUS BHUJOB B MaJICOHTOJIOIMUYECKON JIETONMMCH, NEPEXOJHbIE (DOPMBIL.
buoreorpaguyeckue: cxoncTso U paznuuue ¢payH u (Gaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pa3auuus SMOPHUOHOB pPAa3HBIX BUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnonHas Teopus Y. JlapBuna. IIpeanochUlKM BO3HUKHOBEHUS
JnapBuHU3Ma. JIBHKylIuMe CHJIbI 3BONIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHYHUBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopust 3BooIuu (CTD) u €€ OCHOBHBIE TOJIOKEHMUS.

MuxkpoaBosorus. [lomynsus kak eAMHUIA BUAA U SBOIIOLHUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Npupoje. MyTalMOHHbBIN
Opolecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lomynsiimOHHBIE BOJHBI U JIped
reHoB. M30iums 1 Murpanus.

EctecTBeHHbIl 0TOOp — HampaBisgiomuii Qakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[TpucnocoOIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoOMOLUU. [Ipumepsl
MIPUCTIOCOOJICHHUH Y OpraHu3MOB. ApoMoph03bl U HAHOATATI TAIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BHUJ1I000pa30BaHus: Teorpaduueckoe, IKOJI0rHIeCcKoe.

MakposBomorusi. PopMbl  3BONMIONUU:  (UIleTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTh 3BOTIOIHH.

[IpoucxoxieHne OT HeCleUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anusa. AJanTUBHAs paguarus.

JdeMoHCcTpanuu:

[Toptpetsr: K. JIunuei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mronnep, A. H. Cesepiios.



Tabmuie! 1 cxembl: «Pa3BuTre OpraHMUEcKOro MUpa Ha 3emiiey, «3apoIbIIn
MO3BOHOYHBIX  JKMUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
CylecTBOBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUI,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTtamnonHas
U3MEHYHUBOCTHY, «Apomopdo3b», «Uaunoamantanum», «OOmas aereHepanus,
«/IBmxymue cuibel 3Boouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHuE», «IIpucrnocoOIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEey», « IKOJIOTMUECKOE BUI000pa30BaAHHUE.

OO6opyioBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIAMU OKPACKH,
Ha0Op IUIONOB U CeMsiH, Koyuiekiusi «[Ipumepsl 3alUTHBIX MPUCIIOCOOJICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBICHUS 3BOJIIOIUNY, 0O0BEMHAs MOJEIb
«CTpoeHue roJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKiusa «@DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Mojnenp ammmkauus «llepekpéct
XpOMOCOMY, BIIAJKHBIE IIpernaparsl «PazButne HacekoMoro», «PazButue JISTrymkmy,
MuKponpenapar «/Ipozoduia» (HopMa, MyTauuu GopMbI KPbUIBEB U OKPACKH TEJA).

JlabopaTopHbie U NpaKTHYECKHE PadOThI:

Jlabopatopnas pabdora Ne 1. «CpaBHeHuE BHUIOB MO MOP(OJIOTHUESCKOMY
KPUTEPUIOY.

JlaGoparopnas padota Ne 2. «Onucanue nprucnocoO0IEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHay4dHble TpEACTaBICHUS O 3apOXKICHHM XKWU3HU. HayuyHble THUMOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMus. XHUMHUYECKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPTraHWYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCIEpPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON dBOMOINY. HavanpHbIe 3Tansl
ounonornyeckoi sBommoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHME MPOTOKJIETKU. llepBble KIETKM U HX HBOJIOIUSL.
dopMHUpOBaHUE OCHOBHBIX TPYMII KUBBIX OPraHU3MOB.

PasButne xxu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npotepo3oiickass dpbl. Ilaneo3olickas spa u €€ mNepuoibl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUH, KAMEHHOYTOJIbHBIN, [IEPMCKHUMU.

Me3so30iickas 3pa u €€ nepuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3oiickags »3pa W €€ mNepuoAbl: MaJCOTCHOBBIM, HEOTECHOBBIM,
AHTPOIOTE€HOBBIN.

XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIUM PACTUTEIHHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl u
KUBOTHBIX. [TosiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYECKOro Mupa Kak OTpaxeHue 3BooUHH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

OBOJIOLHKA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeactaBieHuil o
MIPOUCXOKJICHUHN YeJloBeKa. MeTtoasl u3ydyeHus anTponoreHe3a. (CxoacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyuiue cuibl (pakTopbl) anTponorene3a. HacneacTBeHHas U3BMEHUUBOCTh
U eCTeCTBEHHbII 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KM3HU, U3TOTOBICHUE OPYIUi
TPYyZa, MBILJIEHUE, PEYb.

OCHOBHBIE CTA/IUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, Yenoek npsaMoxoxsmmi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pa3ymHblil. Haxonkum HCKONaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBAHMS, 00JIaCcTb
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHs.

YenoBeueckre pacbl. OCHOBHblE  OONbIIME  pachkl:  €BPOINEOUIHAS
(eBpasmiickasi),  HErpo-aBCTpaJioMJHas  (PKBAaTOpUalbHAsA),  MOHIOJOUIHAS
(a3maTcko-amMepuKkaHckas).  UepTbl  MPUCHOCOOJEHHOCTH  MPEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMWS. ENMHCTBO 4eOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. M. Onapun, C. Mumiep, I'. FOpu, 4.
apBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHne CoaHeUHON cHUCTeMbl», «Pa3BuTihe
opraHu4eckoro mupa», «PacrurenpHas kieTka», <«OKMBOTHas  KIEeTKay,
«IIpokapuoTnueckas kieTtka», «COBpeMEHHash CHUCTEMa OPraHUYECKOIO MHUPAY,
«CpaBHEHHE AaHATOMHUYECKHX 4YEpT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE Me€CTa NAJICOHTOJIOIMYECKHMX  HAXOJIOK  IPEIKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue monm», «llepBbie
COBPEMEHHBIE JI0IN», «HemoBeuecKrue paco».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHume  demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblla, KPOMaHbOHIA), CICHKH WIH
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIEPHI,
pyowna, ckpebiia), TEOXpOHOJOTHYecKas Talnuia, KouleKuus «DopMel
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHblie 1 NpaKTHYeCKUE PadOThI:

[Tpaktuueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTEHUU U
YKABOTHBIX B KOJJIEKIIUAX).

OKCKypcHsl «IBOJIOLMSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3msl U OKpYy:Kalomias cpeaa.



DKOJIOTHs KaK HayKa. 3aJa4yd ¥ pa3aeibl 3KOJOTHA. MeTObl 3KOJIOTHYECKUX
UCCJIEIOBAHNI. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAaHU3MEHHASI.

Oxonoruueckue (axropel. Knaccudukanusa skxonorudeckux (HakTOpOB:
abnoTnyeckue, OWMOTHYECKHME M AaHTPOIOTeHHbIE. JleMCTBUE HKOJIOTHYECKUX
(GhaKTOpPOB Ha OPTAHU3MBI.

AOGuoTnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornyeckne puTMsl.

buotnueckue axkTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XUIIHUYECTBO, cCUMONO3 U ero (opmel. Ilapazutnsm, koomepamusi, MyTyalusM,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJECOHUYECTBO). AMEHCAIU3M, HEUTPAIU3M.
3HaueHne OMOTHMYECKHMX B3aMMOJCHCTBHM [Js1 CYLIECTBOBaHHUS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH mnonyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSLMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanvs. J[mHaMuKa 4ACIEHHOCTH MOIYJISILUU U €€ PEryIsius.

JdeMoHCcTpanuu:

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

Tabnuupl u cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpenpl 0OUTaHUS
opranusMoBy», «®Portonepuoausm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YHCJIEHHOCTHU NOMYJIALNU UHPY30pUun-Tyhpenbkmn», «[lumessie nenm».

JlaGopaTopHblie 1 NpaKkTHYeCKUE padoThI:

JlaGoparopnas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PaCTEHUN U3
pa3HbIX MECT OOMTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padbota Ne 2. «IToncy€T NIOTHOCTH NOMYJISIUNA Pa3HbIX BUIOB
pacTeHun».

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CoobmiecTBO opraHu3MoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
MPOCTPaHCTBEHHAsA, Tpoduueckass (mumeBas). Buabl-momuHanTtel. CBsizu B
OHoIIEHO3E.

Dkosornuecknue cuctembl (dkocucteMsbl). [loHsaTne 00 »skocuctemMe W
ounoreoneHo3e. @OYHKIUOHAIBHBIE KOMIIOHEHTBl 3KOCUCTEMBL: MPOIYLIEHTHI,
KOHCYMEHTBI, peAYLEHTbl. KpyroBopoT BEIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduyeckue (muieBbie) ypoBHU 3KocucTeMbI. [IuieBsle nenu u cetu. OCHOBHbBIE
MOKa3aTelid 3KOCUCTEMbl: OHoMacca, MPOAYKIUS. DKOJIOTHYECKUE MHPAMMIIbI:



NPOAYKIWH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBA 3KOCHUCTEM: YCTOWYUBOCT,
camoperyJsinus, pazputue. CyKueccus.

[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP M pEK. DKOCHCTEMA XBOMHOIO
WM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akTop ycToWunBocTH dKocucTeM. CoxpaHCHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuripl, coctaB U CTPyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
I00aNbHOW 3KOCUCTEMBL. J[MHamMuueckoe paBHOBecMe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Onocdepe.
['1o6anbHBIE IKOIOTHYECKUE TPOOTEMBI.

CocyiiecTBoBaHM€e NPUPOBI U yesoBeyecTBa. CoxpaHeHue OnopaznooOpasus
KaKk OCHOBa ycroiumBocTH Ouocdepsl. OCHOBAa palMOHAIBHOIO YIpPaBICHUS
IPUPOJIHBIMHU PECYpPCAMM U MX UCHOJb30BaHUE. [locThxkeHUs: OMOJIOTUN U OXpaHa
MIPUPOIBI.

JlemoHcTpanum:

[Toptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubr u cxemsl: «llumeBbie nenu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coolmiecTBa», «llemu nuranusy, «IKoJOTHUECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWMHOTO  Jeca», «buoneno3d Bomoémay», «ArpoueHo3», «lIpumepHbie
AHTPOITOTEHHBIEC BO3AEHUCTBUS HA TPUPOAY», « BakHENIIE UCTOYHHUKHU 3arpSI3HEHUSA
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas cocTamistomias ouochepo»,
«®DakTopel  gerpamauumu  nouB»,  «llapuukoBbiii  3ddekT»,  «DakTOpHI
paIoaKTUBHOIO 3arpsi3HeHus Ouocdepn», «OOmas cTpykrypa Ouocheps»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojenb-anmukamnus «Tunudabie OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coobIIecTBaY, KoJuieKuun «buoiienos», « Bpenurenn BaxxHeUIInx
CEJIbCKOXO3SIICTBEHHBIX KYIbTYP», TepOapuu 1 KOJUIEKIIUUA PACTECHUIN U dKUBOTHBIX,
INPUHAJIEKAIINE K PA3HBIM IKOJIOTMYECKUM Ipynnam ogHoro Buaa, KpacHas kaura
Poccuiickoii @enepanuu, H300paxeHHs] OXpPaHSAEMBIX BHUAOB pACTCHHN U
YKUBOTHBIX.



[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOGHMs OOyyalolmMMHUCA TNpOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHMYHOCTHBIX PE3YJbTATOB OCBOCHHUA Ipeamera «buomorusy»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K OOy4eHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHS OHOJOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH [I€EHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCS B
€UHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATEIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, ICTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOIECTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS H
CaMOpA3BUTHUA, pA3BUTHUS BHYTPEHHEHW TMO3ULMUU JIMYHOCTH, NATPUOTU3MA,
YBOXKEHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACICIUI0 U
TPAAUIIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickorn denepanuu, MpUpoie U
OKPYXKaroUIEN cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAll{, TO3UTHBHBIX BHYTPEHHUX  YOCXKICHHU, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITAa M OMNbITA JICSITEILHOCTH B MPOILECCE Peaar3allii OCHOBHBIX HaIpaBJICHUU
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S3aHHOCTEH, YBOXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUYECKOM ESITEIHLHOCTH MPU CO3/IaHUH YUEOHBIX
MPOEKTOB, PEIICHUH Y4eOHBIX U TO3HABATENbHBIX 3a/7a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COI[MAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCJIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHONIIEHUS! K MHEHHUIO OIIMOHEHTOB TMpHU OOCYKJIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBaKEHHS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH niepe PoauHoil, ropaoctu
3a CBOM KpaH, CBOK PoavHy, CBOM S3BIK M KYJBTYpPY, IPOIUIOE W HACTOSILIEE
MHOT'OHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OMOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

ujelHas yoexXJIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO MU 3amute OTedyecTna,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOTO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TIPUHATHUS LEHHOCTEM CEMEMHOM JKW3HU B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

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



MOHMMAHUE YMOIMOHAIBHOTO BO3/ICHCTBHUSI )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HMCKYCCTBAa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

MOHMMAaHUE U peann3alius 310pOBOTo 1 6€30MacHOro o0pas3a KU3HHU (310pOBOE
NUTaHuE, COOJIIOICHNE TUTUEHUYECKHUX MPAaBHII K HOPM, cOaTaHCUPOBAHHBIN PEXUM
3aHATHM W OTHbIXa, peryisipHas (Qusuyeckas aKTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

MOHMMAHWE IEHHOCTU TPAaBUJ HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPYJly, OCO3HaHHUE LIEHHOCTH MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYyIO JEATEIbHOCTD;

MHTEpEC K pa3inyHbIM cpepaMm MpophecCUOHAIBHON AESTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

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

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIIEHHUE K MPUPOJE KaK UICTOUHHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNKOB W OIEHKH WX BO3MOXHBIX TIOCIEACTBUNA ISt
OKPYKAIOIIEU CPELBIL;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa SKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE TTPU N3YUECHUU OMOJIOTHH 3HAHMSI
M YMEHHMS TpHU PEIICHUU TMpoOJieM, CBSI3aHHBIX C  paldOHAJbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBbIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHUIOB,
aKOocucTeM, brochepsr);



AKTUBHOE HENPUATHE AEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEH IPUPOTHON
cpelle, YMEHHE MPOTHO3UPOBATh HEOJArOMPUATHBIE SKOJOTMYECKHUE MOCIEICTBHS
IPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4KME Pa3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOTHYECKON KYJIBTYPHI,
OIbITa NEATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHUYECKOMN JEATEIBHOCTH IKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHKUE SI3BIKOBOM M YWTATENBCKOM KYJIBTYpbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMaHUE crneruduKd OWOJIOTMM KaK HayKH, OCO3HAHHMS €€ poJid B
(OpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpeACTaBICHUs] 00 OKpYXKalolleM MHpE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
oOmiecTBa, B MO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHHU Mpolsem
COXpPAaHEHMs IIPUPOTHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pelIaTh PECypCHble  IpoOJIeMbl  pa3BUTHUS
YeJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJIOTHYECKUX MPOOJIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KHU3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHUM OWOJOIMYECKUX 3HAHUM B ULEIIX
NOBBIIICHUSI OOIIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TPpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
IPU U3y4YE€HUU OMOJIOTHH;

MMOHMMAHHUE CYUIHOCTH METOJOB ITO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4YaeMble 3HAHHUA JJs aHaiu3a |
OOBSICHEHHSI SIBICHUM OKpPYXKAIOIIero MUpa M MPOUCXOASIIMX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIYYEHMSI JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
pelieHust mpo6sieM B PeabHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYILIECTBIATH
IIPOEKTHYIO U MCCIIEIOBATEINBCKYIO AEATEIbHOCTh MHIUBUIYAIbHO U B IPYIIIIE;



FOTOBHOCTh M CHOCOOHOCTH K  HEOPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yueOHoro mnpeamera «buoiorus»
BKJIIOYAIOT: 3HAUYUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPaXKAOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIeI0BaHNE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUX ), YHUBEPCAIbHbBIE
yuyeOHble JEeHCTBUA (IMO3HABaTEIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTHBHBIE),
obecneunBaromye GopMupoBaHue (yHKIMOHAIBHOM IPaMOTHOCTH U COLMATbHON
KOMIETEHIIMM ~ O0YyYarolMxcsi, CHOCOOHOCTh OOydaroluXcs HCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIMHAPHBIEC, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IeMCTBUS B TO3HABATEILHON M COLUANIbHOMN MPaKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOrPAMMBbl CPEAHEr0 OOLIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO03HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a30Bble JJorMYecKHue JAeiicTBUA:

CaMOCTOATENBbHO  (OpMYyJIHMpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHHHM 3HAHWM MPUEMBI JIOTMYECKOTO MBILIICHUS
(ananuza, cMHTE3a, CpaBHEHUsI, KjIaccu(UKali, 0000IIEeHUs ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATD
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LEIu JEATEIbHOCTH, 3a]aBas NapamMeTpbl M KPUTEPUH HUX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAaKTOB U SBJICHUM
YKUBOU NIPUPOLBI;

CTPOUTH JIOTHYECKHE PAaCCYXICHUS (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOBI U 3aKIHOUCHMS;

IIPUMEHATH CXEMHO-MOJIEIIBHBIE CPEACTBA VISl ITPEACTABIICHHUS CYILIECTBEHHBIX
CB3¢M M OTHOUIEHMH B H3y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxKe
IPOTUBOPEUHI PA3HOrO POJAA, BBIABICHHBIX B PA3IUYHBIX HHPOPMAIIMOHHBIX
HUCTOYHHKAX;



pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepUuaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JCSITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
1[EJI5IM, OLIEHUBATh PUCKHU TOCIIEACTBUN ACSATEIbHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHIATH pa0OTy B YCIOBUSAX pPeajJIbHOTO, BAPTYAIHHOTO
¥ KOMOWHHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 0a30BBIE HCCJIE0BATEILCKHE NelHCTBUA:

BJIAJI€Th HABBIKAMH Y4EOHO-UCCIIE0BATEIbCKON U TPOESKTHOM €SI TEIbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TIOMCKY METOJIOB PEIICHHSI MPAKTUIECKUX 3314, TPUMEHEHUIO
pa3IMYHBIX METOIOB MMO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIE BHUJBI JCSITEIBHOCTH M0 TOJYyYEHHUIO HOBOTO
3HAHMS, €r0 HHTEpHpeTaly, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYaIUsX, B TOM YHUCJIC TP CO3JaHUH YUEOHBIX M COI[MAIBHBIX TPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJTFOUEBBIMHU MTOHATUSIMHU U METO/IAMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3a7adl B 00pa3oBaTENbHOMN
NESATEITLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3WpOBaTh 3a/auy,
BBIIBUTATh TUIIOTE3Y €€ PeIIeHus, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIhCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHUS,

aHAMM3UPOBATh TIOJIYYCHHBIE B XOJE PEIICHUs] 3aJaddl  pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISTh IEJICHAIIPABICHHBIM MOUCK TEpeHoca CPEeICTB U CIOCOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTd
KU3HECITCIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX YICOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIC WJCH, MpeJjiaratb OPUTHHAIBHBIC MOIXOJbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4UH, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ uHpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIUK (TEKCTE Y4eOHOro
nocoOus, HAy4YHO-TIOMYJISIPHOM JUTEpaTrype, OHOJOTHYECKHX CIOBapAX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBATH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpEACTaBICHUS, KPUTUYECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;



dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3IUYHbIE METOMABI MPHU TMOUCKE U
otbope Omosornyeckoil mHGOpMaIMU, HEOOXOIUMOM I BBIMOTHEHUS y4EOHBIX
3aj1ay;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (GOpMYy  TMPEACTABICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKH, TUarpaMMbl, TAOIUIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAyyHBIM #A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
OMOJOrMyeckod HHPOpMaLME: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHE 3HAKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaIJITHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MH(OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaieHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1) oO1menme:

OCYILECTBIISATh KOMMYHHUKAIIMU BO BCeX chepax *KU3HU, aKTUBHO Y4acTBOBATH
B JMAJIOTe€ WJIM JTUCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIbHO BBINIOJHEHUS MpejiaraeMon
3aJ1a4y, YYUTBIBATh MHTEPECHl U COIJIACOBAHHOCTH MO3WULHNA APYIMX yYaCTHHUKOB
JIAaJioTa WK IUCKYCCUU);

pacrno3HaBaTh HeBepOaJbHbIE CpPEACTBAa OOLICHMs, MOHUMAaTh 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HHUKHOBEHHUS KOH(IMKTHBIX CHUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH IIEPETOBOPHI;

BJIAQJIETh PA3IMYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBHUS, MOHUMAThH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIIATh YBAKUTEIBHOE OTHOUICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHas esITeJIbHOCTh:

NOHMMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHOW W MHAWBUIYAIbHON
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aUMOJEHCTBUS NP PEILICHUH Yy4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIMX
WHTEPECOB M BO3MOYKHOCTEN KayKJOr0 4jIeHA KOJIEKTUBA;

OPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBIATh IJIaH JCHCTBUH,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJ1a M KAXJA0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaratb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUAA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIIMSIX, TPOSBIISITH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

OBJiaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICHHUA NpPOOJIEM U UX
pELIeHUs B )KM3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUM LEJNEeBbIE W CMBICIOBBIC
YCTAaHOBKH B CBOUX JEHCTBHSIX M IOCTYIIKax MO OTHOLIEHUIO K YKUBOMW IPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/lauyd B 00pa30BaTEIIbHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 y4eOHOro MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHUH;

JieN1aTh OCO3HAHHBIN BHIOOD, apryMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CroCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHWUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIBTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJa/JeTh HABBIKAMU  MO3HABATEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBHA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTYyalllH, BHIOOpA
BEPHOIO PEILICHHS;

YMETh OLEHUBATH PHUCKM W CBOEBPEMEHHO MPUHUMATH PELIEHUS M0 HX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHThl APYrMX IPU AaHAINU3E pe3yJIbTaTOB
NEATEIIbHOCTH;



3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpU AaHAIU3E€ pe3yJIbTaTOB
NESTEIIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIIMH JPYTOTro YeIOBEKa.

IMPEAMETHBIE PE3YJ/IbTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHs mHporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOEHHUIO, HHTEPIPETALUU U
peoOpa30BaHUI0 3HAHUM, BUBI JAESITEIBHOCTU O MOJYYEHHUIO HOBOTO 3HAHUS U
INPUMEHEHUIO 3HAHUU B PAa3IMYHbIX Y4E€OHBIX CHUTyalUsAX, & TaKKE€ B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThl MIPEACTABICHBI IO r0JIaM O0yUYEHUSI.

[TpenMeTHbIe pe3yiabTaThl OCBOEHUs ydueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUUA O MECTE U POJIK OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa U HAy4HOTO MHUPOBO33PEHMs, O BKJIAJE POCCUNCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (DPYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a7a4;

YMEHUE paCKpbIBATh COJAEpKAaHUE OUOJOrMYECKUX TEPMUHOB M TOHSATHUM:
YKU3Hb, KJIETKA, OpraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeoctas (CaMOperyJssiusi), YypOBHEBas OpraHu3alusi JKUBBIX  CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIUSA), HACIEICTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpuH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAasI, ILEHTpaJibHas JIOTMa MOJIEKYJISIpHON Owuosoruu), 3axonsl (I
Menpens, T. Moprana, H. V. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus H
MIPOUCXOXKICHUS KyIbTYpHBIX pactenuii H. V. BaBuiioBa), onpenenstb rpaHuLbl KX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUU: HAOJIO/IEHUE U
ONMCAHNE XUBBIX CHUCTEM, INPOLECCOB W SBJICHWM, OPraHU3alMUs U NPOBEACHUE
OMOJIOrMUYECKOT0 SKCIIEPUMEHTA, BbIIBUYKEHUE TUIIOTE3b], BBISIBIEHUE 3aBUCUMOCTH
MEXy HCCIAEAYEMBbIMH BEJIUYUHAMU, OOBSICHEHHME IOJYUYEHHBIX pE3yJibTaTOB,
VICITOJIB30BAHHBIX HAYUYHBIX IOHSATHUN, TEOPUN U 3aKOHOB, YMEHHE JI€JaTh BbIBObI
Ha OCHOBAaHMM MOJIyYEHHBIX PE3YyJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TIPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIECTB M MPEBpALICHHS dHEPTUU B KIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, Meko3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAILHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, NJISl MPUHSTHS MPAKTHUYECKUX PEIICHUH B MOBCEIHEBHOU
XKU3HH C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbSI U 370POBBS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaIOIIEH
PUPOTHONU cpee, MOHUMaHWE HEOOXOIWMOCTH WCIOJIB30BAHUS JTOCTHKCHUIN
COBPEMEHHOU ounonoruu 17§ OMOTEXHOJIOTHIA Ul palMOHAJIBHOTO
PUPOOTIOIH30BaAHNUS;

YMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTUOPHUIHOE CKpEIMBAaHUE, CIEIJICHHOE HAaCJIEeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHus HACJIeIOBAaHUS TPU3HAKOB Y
OpTaHU3MOB;

YMEHUE BBIMOJHATh JIa0OpAaTOpHBIE M TpaKkTUYecKue paboThl, COOIIOIATH
npaBuia npu padboTe ¢ ydeOHBIM 1 J1ab0paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAIIHIO
OMOJIOTHUECKOTO COJEP)KAaHWs, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS W3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBON MHGPOPMAIIMK, HAYIHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHWN B OHOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE ITMCHMEHHBIC M YCTHBIE COOOIICHUS,
000011ast OMOJIOTHYECKYI0 MH(OPMALIUIO U3 HECKOJIBKHX HCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh IOHATHUIHBIN armapaTt OMOJOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4eOHOrO mpeameta «buonorus» 6 11
Kjlacce TOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOTO
3HaHHMS €CTCCTBEHHBIX HayK, B (OPMHPOBAHWH COBPEMEHHOM €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUTsl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHUE PACKPHIBATH COAEPKaHUE OMOJIOTMUECKUX TEPMUHOB U MOHATUN: B,
MOMYJAIMSA, TeHOMOHA, SBOJIONMS, ABWXKYIIUE CUIBI ((PaKTOPHI) HBOJIOIUH,
IPUCIIOCOOICHHOCTh OPTaHMU3MOB, BHI000pAa30BaHME, SKOJIOTHMYECKUE (DAKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMd  MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



YMEHUE H3aratb OHOJOTMYECKHE Teopuu (dBONIONMOHHAs Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapieBoro cxoncrtea K. M. bapa, depenoBaHusl IJIaBHBIX HaIlpaBiICHUN H
nyteit sBomonuu A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHUE BJIAJIETh METOJIaMUA HAYYHOTO IMO3HAHKS B OMOJIOTHN: HAOIIOICHUE U
OMMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUI, OpraHu3aiusi U MpPOBEACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUXKEHUE TUIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH
MEXIYy HCCIEAYEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IOJYYCHHBIX pE3yJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPU U 3aKOHOB, YMEHHUE JI€NIaTh BBIBOJIbI
Ha OCHOBAHMH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpPEIYyLIEHTOB,
OMOreOlEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEILIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

yYMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHUM, JJISl IPUHATHS MPAKTUYECKUX PELIECHUNA B IOBCEIHEBHOMU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJCHUS B OKpYXKaroulei
OPUPOJIHON cpene, MOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH JIJISl PALIMOHATILHOTO IPUPOAOIIONb30BAHUS;

YMEHUE pelaTh 3JIEMEHTAapHble OMOJOTUYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMaX (LIETH NUTaHUSA);

YMEHUE BBIMOJTHATH JTA0OPATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIaOOPATOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHUWBATh M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIIOYAIONIIYIO TICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpUBaTh  TrJ00aJbHBIE  DKOJOTUYECKHE  TPOOIEMBI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOUIEHUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHHUKOB, TPAMOTHO
WCIT0JI30BaTh NOHATUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBo 4yacoB
Ne HaumeHoBaHue pa3/ie/ioB U TeM JuiekTpoHHbIE (HUGPOBbIE)
KonTpoabubie IIpakTuueckue
n/n MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 buoinorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQHS548U
2 JKuBbI€ CUCTEMBI M KX OpraHu3alus 1 https://m.edsoo.ru/ST7TSVKFTX
3 XUMUYECKUN COCTaB U CTPOCHHUE KIIETKU 8 1 https://m.edsoo.rt/YTLWWOIJEO
4 JKu3HenesTenbHOCTh KIETKU 6 https://m.edsoo.ru/MEETZ2D71
PazMHOXkeHUE U MTHAMBUAYAJIbHOE
5 JBHILY 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
HacnenctBeHHOCTh M1 K3BMEHUYMBOCTD
6 g 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHu3MOB
Cenekiust opranu3mMoB. OCHOBBI
7 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTUHU
8 PesepsHOE Bpems 1 https://m.edsoo.ru/FDBO8R36J
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne n/m Kontpoabnsie IlpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
1 DBOIIOIMOHHAST OMOIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
Bo3aukHoBeHUE U pa3 € K13
2 HHIHOBCHAC 1 PASBHTHE HUSHH 9 0.5 https://m.edsoo.r/OFLS81YB5
Ha 3emiie
3 Opranu3Mel ¥ OKpyKarolas cpeia 5 1 https://m.edsoo.ru/XNFOD96AA
Coo00111ecTBa U DKOJIOTHUECKHUE
4 9 https://m.edsoo.ru/ WXWAVS56F
CHCTEMBI
5 PesepBHOE Bpems 2 https://m.edsoo.ru/T3R3AFWNON
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

buonorus B cucreme HayK

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHHs

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/O2T4D1UI5

Meto/1bl TO3HAHUS KUBOM
npuposl. [Ipaktudeckas
pabota Ne 1 «Vcnonb3oBanue
pa3IMYHBIX METO/OB IIpU
W3Y4YEHUU OMOTOTUYECKHIX
O00BEKTOBY

0.5

https://m.edsoo.ru/GAB23860W

buonornyeckue cUCTEMEI,
MPOLIECCHI U UX U3YUYEHUE

https://m.edsoo.ru/A7VOYD215

XUMHUYECKHUI COCTaB KIETKH.
Bona u muHepanbHbIe COMU

benku. CocTaB u ctpoeHue
0€eJIKOB

https://m.edsoo.ru/L17LI590V

https://m.edsoo.ru/V33INUW5SW

®depMeHThl — OHOJIOTHYECKHE
karanu3aropsl. JlaboparopHas
pabota Ne 1 «M3yuenue
KaTaJIUTHYECKON aKTUBHOCTHU
(bepMeHTOB (Ha mpuMepe
aMMJIa3bl WM KaTasasbl)»

VraeBonasl. JInnuael

0.5

https://m.edsoo.ru/VBPPPBGCD

https://m.edsoo.ru/OJ7NFITIS

Hykneunosbie kucnorsl. ATD

https://m.edsoo.ru/ WOELRA9B3




10

Hcropus u MeToabl N3ydeHus
KieTku. Knerounas reopus

KieTka kak 1ienocTHas >KuBas
cucrema

https://m.edsoo.ru/JIXQMJOGM?3

https://m.edsoo.ru/XDCLRAF1Q

11

12

CrpoeHue 3yKapuoTUYECKOn
kieTku. JlabopatopHas
pabota Ne 2 «M3yuenue
CTPOCHHS KIIETOK PACTCHUH,
’KUBOTHBIX, TPHOOB U
OakTepuil Mo MUKPOCKOIIOM
Ha FOTOBBIX
MHKpOIIpernaparax u ux
OITUCAHUEC»

OOMEeH BelIEeCTB Wi
MeTadOIN3M

0.5

https://m.edsoo.ru/KZ01WS5LIY

https://m.edsoo.ru/LOB3I3XYZ

13
14

15

16

dorocunTe3. XeMOCUHTES
DHepreTuvecKknii o0OMeH

JKu3HEeHHBIN UKJIT KIETKH.
Jenenue knetku. Mutos.
JlaGopatopnas padora Ne 3
«Habmonenne MuTo3a B
KJIETKaX KOHYMKa KOpelIKa
JyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»

Buocunres Oenka. Peakius
MaTpUYHOTO CUHTE3a

0.5

https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L

https://m.edsoo.ru/COINPWLF4

https://m.edsoo.ru/540F4L77W

17

Tpaucusus — OnocuHTe3
Oenka

https://m.edsoo.ru/TFDKDDWWM




18

19

Hexknetounsie hopMbl KU3HH
— BUPYCHI

@DopMbl pa3MHOKEHUS
OpraHHU3MOB

https://m.edsoo.ru/9PGS5FAJB

https://m.edsoo.ru/2JLXB4AOR

20

21

Meiio3s

OObpazoBanue 1 pa3BUTHE
TIOJIOBBIX KJIETOK.
O110,10TBOpPEHHE.
Jlaboparopuas padota Ne 4
«M3ydenue cTpoeHus
MIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpPOITpenapaTax»

0.5

https://m.edsoo.ru/SNUXK0X86

https://m.edsoo.ru/C29L4DXB8

22

23

24

NunuBunyanbHOE pa3BUTHE
OpraHu3MoOB

I'enetuka — HayKa O
HaCJICIACTBCHHOCTH U
HU3MCHYHNBOCTH

3aKOHOMEPHOCTH
HacJleI0BaHMsl TPU3HAKOB.
Monorubpuanoe
CKpeLIBaHNe

https://m.edsoo.ru/MA4T8L5AD

https://m.edsoo.ru/HESOD768U

https://m.edsoo0.ru/YYQSGIOWI2

25

JluruOpuHOE CKpeIrBaHueE.
3aK0oH HE3aBUCHUMOTO
HACJIeIOBaHUS MPU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

CremieHHOe HaclieJOBaHNE
npu3HakoB. JlabopartopHas
pabora Ne 5 «3yuenue
pe3yIIbTaToB

0.5

https://m.edsoo.ru/P2SQ57ZGN2




27

28

MOHOTHOPHIHOTO U
JTUTHOPUTHOTO CKPEITUBAHUS
y Ip030(HITBI HA TOTOBBIX
MUKpOITpernaparax»

T'eneruka noma.
HacnenoBanue npu3Hakos,
CLIEIUICHHBIX C [IOJIOM

N3MeHunBOCTS.
Henacnencrsennas
U3MeH4MBOCTb. JlabopaTtopHas
pabota Ne 6. M3yuenue

MO (DHUKAITIOHHOM
M3MEHUYUBOCTH, IOCTPOEHUE
BapHUAIlMOHHOTO psAJia U
BAPUALIMOHHON KPUBON»

0.5

https://m.edsoo.ru/3GYGV47YM

https://m.edsoo.ru/M3MHUK2VV

29

HacnencrBennas
M3MEHYUBOCTH. JlabopaTopHast
paborta Ne 7. «Ananus
MyTalui y 1po30(puisl Ha
TOTOBBIX MHUKPOIpErapaTax»

0.5

https://m.edsoo.ru/VWT70DZ8R

30

31

I'enetuka yenoBeka

PesepBHbIit ypok. O600611eHNE
o Teme «HacnencTBeHHOCTh
Y U3MCHUYUBOCTh OPTaHU3MOBY

https://m.edsoo.ru/XU9SFS3GA

https://m.edsoo.ru/E2IXRS2EB

32

Cenekuus Kak HayKa U
porecc

https://m.edsoo.ru/3128P31.98

33

MeToabl U JOCTHKEHUS
CEJIEKIIUU PACTEHHI 1
SKHUBOTHEIX

https://m.edsoo.ru/JISK3Q6WO0J




buorexnonorus xak 0oTpaciib

34 1 https://m.edsoo.ru/TAKI9E62K

IIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 34 0 4



11 KJIACC

Ne
n/n

Tema ypoka

DBOIIOHUS U METOMBI €€
M3y4YEHUS

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

Jara

IIpakTuyeckue
U3ydeHus

padoThI

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/6KWQI9KBKU

Hcropus pasButus
MPEACTABJICHUI 00 IBOIIOIIUU

MuKkpo3BOIOIHUS

[Momynsaus Kak 37eMeHTapHast
€IMHUIIA BUJA U SBOJIOIHH.
Jlaboparopnas pabota Ne 1
«CpaBHEHUE BUJIOB 110
MOP(OJIOTHUECKOMY
KPUTEPHIO»

JIBroKyIe CUIIbI
(a1emMeHTapHbIE GaKTOPHI)
HBOJIIOLUH

0.5

https://m.edsoo0.ru/OSWC47SSX

https://m.edsoo.ru/TOFAUE4ZP

https://m.edsoo0.ru/D3UCLTSOF

https://m.edsoo.ru/3AEH6CNOWI

EcrecTBennsbIit 000D 1 €ro
(bopMbI

https://m.edsoo.ru/DY32BUDOO

Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOTIEHHOCTh
OpPTaHHU3MOB H
BH1000pa3oBaHME.
JlabopaTtopHas padorta Ne 2
«Onucanue
MPUCTIOCOOTICHHOCTH

0.5

https://m.edsoo.ru/WAJHSTLOB




opraHusmMa u €€
OTHOCHUTEJILHOT'O XapaKTepay»

Hanpasnenus u mytu

YCJIO0BCKa

8 https://m.edsoo.ru/PI1FI0Y V3
MAaKpO3BOJIFOLIMHI

9 HeoOpaTtumocTs 3BOIIONNN https://m.edsoo.ru/CLA9VCSJJ
Uctopus xu3nu Ha 3emiie U

10 . https://m.edsoo.ru/MJYY 1IMVX7
METO/IbI €€ U3yUCHUS
['unoTe3sl MpoOUCXOXKACHUS

11 https://m.edsoo.ru/EKNHXBOS2
JKA3HU Ha 3emie
PasBuTue xu3Hu Ha 3eMIIE 110

12 https://m.edsoo.ru/ECINSTF62
apam " nepuoam
OCHOBHBIE ATAIIbl SBOJIIOUH
PaCTUTEIHLHOTO U )KUBOTHOTO
mupa. [Ipaktrueckas pabora

13 p p p 0.5 https://m.edsoo.ru/7K1LYOSCT
Ne 1 «M3yueHne uckomnaembIx
OCTATKOB PACTEHUH 1
SKUBOTHBIX B KOJUIEKITHSIX)
CoBpeMeHHas cuctema

14 https://m.edsoo.ru/WSEXN9YAK
OpraHUYEeCcKOro Mupa
OBOIIOLUS YEIOBEKA

15 H https://m.edsoo.ru/ADV3JERUE
(aHTpOMOreHe3)
JiBmoxymiue cuibl (pakTopsl)

16 https://m.edsoo.ru/D7JZMBYPQ
AHTPOIIOTEHE3a
OCHOBHBIE CTaIUU IBOTIOIHUHA

17 https://m.edsoo.ru/14G19MQ4K
yeJoBeKa
YenoBeueckue pacel U

18 MIPUPOAHBIE aanTalluU https://m.edsoo.ru/XL7QKCSPK




19

20

PesepBubIil ypok. O60011eHIE
1o TeMe «BO3HMKHOBEHUE U
pa3BUTHE )XKU3HU Ha 3emiiey»

DKoIoTH KaK HayKa

https://m.edsoo.ru/R6L7VY2GB

https://m.edsoo.ru/K46KONS561

21

22

Cpenpl oOuTaHus u
HKOJIOTHYECKUE (PAKTOPHI

AbGuoTtnveckue HakTopsI.
Jlaboparopnas padota Ne 3.
«Mopdodomnoruaeckue
0CcOOEHHOCTH pacTeHU u3
Pa3HBIX MECT OOUTAHHSI.
Jlaboparopuas padota Ne 4.
«BnusiHE cBeTa Ha pOCT U
pa3BUTHE YCPEHKOB KOJIEYCay»

0.5

https://m.edsoo.ru/DCOIEUIC9

https://m.edsoo.ru/G7NF3P1NM

23

24

buotnueckue paxTopsl

OKOJIOTHYECKHE
XapaKTePUCTHKU MOMYIISLUH.
[IpakTuueckas padora Ne 2
«IToncuét mIoTHOCTH
TIOMYJISIIIAIA Pa3HbBIX BUIOB
pacTeHuin»

0.5

https://m.edsoo.ru/A6ZSMGNQR

https://m.edsoo.ru/X42J6 ABRN

25

26

Coo0bmiecTBa OpraHu3MoOB —
OnoIIEHO3

DKOJOTUYECKHE CUCTEMBI
(3KOCUCTEMBI)

https://m.edsoo0.ru/0T2K1PNGZ

https://m.edsoo.ru/S1LIRWZMR

27

OCHOBHBIE TTOKA3aTEITH
3KOCUCTEMBI. DKOJIOTHUECKIE

https://m.edsoo.ru/NSTEWOGPE




nupamusl. CBOMCTBA
skocucteM. Cykueccus

28 [IpupoaHbie SKOCUCTEMBI 1 https://m.edsoo.rt/ WIDMMUBCS

29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1 https://m.edsoo.ru/WRS65U3WC
b epa — o

30 nocgepa — riodanbias 1 https://m.eds00.ru/2X1VG5Q18
3KOoCcHCTEMA 3eMIN
3aKOHOMEPHOCTH

31 1 https://m.edsoo.ru/V5JT6B387Z
CYIIECTBOBaHUS OHOCHEPHI
q 0

32 CHIOBEYCCTBO B OuoCHepe 1 https://m.edsoo.ru/HXCDHPXDJ
3emMitu
C

33 OCYHICTBOBARHE HIPHPOART H 1 hitps://m.edso0.ru/187G37606
4eJI0BeuEeCTBa
PesepBHeIit ypok. O6001ICHHE

34 TeMbl «C000IIIeCTBA 1 1 https://m.edsoo.ru/SW5XCF3K6
DKOJIOTHYECKHUE CUCTEMBI»

OBILIEE KOJIMYECTBO YACOB I1O 34 ’5

I[TPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

CdopMupoBaHHOCTh 3HaHUI O MecTe M posid OMOJOIMM B CHUCTEME
Hay4HOTO 3HAaHUS €CTECTBEHHBIX HayK, B (HOpPMUPOBaAHHUU
COBPEMEHHON €CTECTBEHHO-HAy4YHOM KapTHHBI MHpPAa W HAY4YHOIO
MHUPOBO33PEHUS; O BKJIAJE€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
OUOJIOTOB B pPa3BUTHE OMONOTHHU; (PYHKIMOHAIBHOW I'PAaMOTHOCTH

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJACpXKAHHWE OHMOJIOIMYECKHMX TEPMUHOB U
MOHSTHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa0oIu3M (0OMEH BEUIeCTB U
IIPEBpalllEHUE SHEPruu), roMeocTas (Camoperyssuus), YpOBHEBas
OpraHu3aIus KHUBBIX CHCTEM, CAMOBOCIIPOM3BEICHUE (PEIPOTYKIIHS),

HACJICACTBCHHOCTb, U3MCHYUBOCTD, POCT U PA3BUTUC

YMeHue — u3naratb  OMOJOrMYECKHMEe  TeopuHM  (KJIETOYHas,
XpOMOCOMHasi, MyTanuonHas), 3akonsl (I'. Mennens, T. Moprana,
H.U. BasuioBa) u yueHus (0 IeHTpax MHorooOpasus U
MPOUCXOXKACHUS  KynbTypHbIX  pactrenuid H.M.  Basunosa),

ONpeACIIATh I'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMeHune BialeTh METOJlaMU HAyYHOTO TIO3HAHWS B OHOJIOTHH
(HaONroficHNe W OMHCAHUE YXKUBBIX CHUCTEM, MPOILIECCOB U SIBJICHHIA,
OpraHmW3aisl ¥ TMpOBeIeHHE OHUOJOTHMYECKOTO JKCIEPUMEHTa,
BBIJIBU)KEHWE  THUIOTE3bl;  BBISIBIIEHWE  3aBUCUMOCTH  MEXIY
UCCIeTyEMbIMU BEJIMYHMHAMH, 00BsACHEHHE MOJTYYEHHBIX
pe3ynbTaTOB, UCIOJIb30BAHHBIX HAyYHBIX TMOHATHH, TEOpUuil U
3aKOHOB; YMEHHE [IeJaTh BBIBOJABI HAa OCHOBAaHWUHW TOJYyYEHHBIX

PE3yIHTATOB)

VYmMmenue BBIACIIATE CYIICCTBCHHBIC TIPU3HAKKW BHUPYCOB, KIIETOK
OPOKAPHOT U JYKAPHOT, OJHOKJICTOYHBIX M MHOTOKJICTOYHBIX
OpTaHW3MOB; OCOOCHHOCTH TIPOIIECCOB OOMEHa BEIIECTB U
npeBpalleHusl dHEPTUU B KIETKe, (POTOCHHTE3a, IMJIACTUYECKOTO U

SHEPreTHYECKOr0  OOMEHa, XEMOCHHTe3a, MHTO03a, Meio3a,




OIIJIOAOTBOPCHUA, PAa3SMHOKCHUA, UHAUBUAYAJIBHOI'0  PAa3BUTHA

opranusma (OHTOTE€HE3)

YMeHue MNpUMEHSTh TONyYeHHBIC 3HAHUS JUISI  OOBSCHEHUS
OMOJIOTMYECKUX MPOIIECCOB U SIBICHUH, JIsl IPUHATUS MPAKTUUECKUX
pelieHUi B TIOBCEAHCBHOM JKM3HH B IESIX  OOCCICUYCHHS
0€30IaCHOCTH CBOETO 3/I0POBbSI M 37I0POBbsI OKPYKAIOITUX JIFOJICH,
COOJIIOIGHUST HOPM TpPaMOTHOIO TOBEJCHUS B  OKpY’Karolleu
MPUPOJHON cpele; TOHMMaHWE HEOOXOIUMOCTH WCIOIb30BAHUS
JOCTHDKCHUH COBPEMEHHOW OHWOJIOTUM W OMOTEXHOJIOTHH IS

paruOHAJIbHOI'O IIPUPOAOIIOIIBL30BAHNA

YMeHue peuiaTth 3JICMCHTAPHBIC I'CHCTHYCCKHUC 3ada4d HAa MOHO- H
III/IFI/I6pI/II[HOG CKpCIIUMBAaHUC, CUCIINICHHOC HACIICJOBAHUC,; COCTABJIATH
CXEMbI MOHOFI/I6pI/II[HOI‘O CKpCIIrMBaHUA JUIA MNpeacCKasaHus

HACJICAJOBAaHUS ITPU3HAKOB Y OPraHU3MOB

10

YMeHue BBINONHATH Ja0OpaTOpHbIE W MPAKTHYECKHE pPabOTHI,
coOnrofath mpaBuia Mpu paboTre ¢ y4eOHbIM U JaOOpaTOPHBIM

o0opynoBaHueM

YMeHre KpUTHUYECKH OLEHUBATh U UHTEPIPETUPOBATh HH(POPMALIUIO
OMOJIOTMYECKOTO  COJEPKAHUS, BKIIOYAIOUIYI0 IICEBJOHAYYHBIE
3HaHUSA W3 pa3nu4HbIX HcTouHUKOB (CMMU, HaywyHO-momymsipHbIE
MaTepHalbl); ITHUECKHE aCIEKThl COBPEMEHHBIX MCCIIEJOBaHUN B
Ouosioruu, MeAULMHE, OUOTEXHOIOT U

YMeHue co3aBaTh COOCTBEHHbBIE MUCHbMEHHBIE M YCTHBIE COOOILIEHMS,

0000111251 GMOJIOrHMUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJb30BaTh MMOHATHUHBIN arrmapar OHoIOTHHI

11 KUIACC

Kon
NpoBepsIeMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbI CpeHero o01ero o0pa3oBanus

CdopMHpPOBaHHOCTh 3HAHUM O MECTE€ W POJM OWOJIOTHU B CHCTEME
HAyYHOTO 3HAHHWS €CTeCTBEHHBIX HAayK, B (QopMHpoBaHUU
COBPEMEHHON €CTECTBEHHO-HAy4YHOM KapTHHBI MHpPAa U HAY4HOIO
MHUPOBO33PEHHUS; O BKJIAQJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OWOJIOTOB B pa3BUTHE OMOJIOTHH; (PYHKIIMOHAIBHOW TPaMOTHOCTH

YCJIOBCKA IS pCHICHUS ) KU3HCHHBIX 3a1a4




YMeHue pacKkphiBaTh COJACPKAHHE OWOIIOTUYECKUX TEPMHUHOB U
TIOHSITHIA: BHJI, TIOMYJISALHS, TeHO(DOH, SBOFOIHS, TBUKYITUE CHIIBI
(dakTopsr) SBOJIIOLINH, MPUCTIOCOOICHHOCTh OpTaHU3MOB,
BUI000pa30BaHUE,  DKOJOTMYECKHE  (DAKTOphl,  DKOCUCTEMA,
OPOJYIEHThI,  KOHCYMEHTBHI,  PEAYICHTHI, ICMH  [UTaHUS,

IKOJIOTHYECKasl MUpaMuia, OMOTeoneHo3, ornochepa

YMenue uznaratb OM0JIOTHYEcKUe TEOpHH (IBOMIOLMOHHAs Teopust Y.
JapBuHa, CHUHTETHYECKas TEOPUS  HBOJIIOIUHU), 3aKOHBI U
3aKOHOMEPHOCTH (3apobiieBoro cxojactea K.M. bapa, yepenoBanus
IJIaBHBIX HampasiieHud u nyrer 3soaronnu A.H. CeBepiioBa, yueHus
o Owochepe B.M. Bepraackoro), omnpeneisTh TPaHUIBI HX

MMPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHune BialeTh METOJaMHU HAYyYHOTO TO3HAHMS B OHOJIOTHH
(HaOr0/ICHHE W OMMCAHHUE JKUBBIX CHCTEM, IPOIIECCOB M SIBJICHUM;
OopraHu3aisi W IPOBEACHUE OHMOJOTHYECKOrO0 OSKCIEPUMEHTA,
BBIJIBU)KEHWE  THUIMOTE3bl;  BBISIBIICHUE  3aBUCUMOCTH  MEXIY
UCCIIeTyeMbIMU BEJIMYHUHAMH, 0o0BsICHEHHE MOJTYYEHHBIX
pe3ylbTaTOB, HCIOJb30BAHHBIX HAyYHbIX MOHATHUH, TEOpUH U
3aKOHOB; YMEHHUE [ieJaTh BbIBOJAbl HA OCHOBAaHUHU MOJYYEHHBIX

pPE3yIbTATOB)

VYMeHue  BBIACHATH  CYLIECTBEHHBIE  IIPU3HAKM  CTPOEHUS
OMOJOrMYecKUX OOBEKTOB: BMJIOB, TMOMYJALUNA, MPOIYLEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB, OHOT€OIIeHO30B M  JKOCHCTEM;
O0COOEHHOCTH  TIPOLIECCOB  HACJIEJICTBEHHOH  HM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, MNPUCHOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTHYECKHX (DAKTOPOB HAa OpraHU3MBI,
IIEpeHOCca BEIIECTB W NOTOKAa JSHEPTMM B DKOCHUCTEMaX,
AQHTPOIIOTEHHBIX M3MEHEHMM B DKOCHCTEMAax CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOT€0OXMMUYECKUX LUKIIOB B Onocdepe

YMeHue TpUMEHSITh TONyYeHHBbIC 3HAHUS Ui  OOBSICHEHHS
OMOJIOTUYECKUX MPOIIECCOB U SIBJICHUH, JIsI IPUHATHS MPAKTHUIECKUX
pemieHruii B TOBCEAHEBHOM JKM3HM B IESIX OOCCIICUCHHS
0€30MacHOCTH CBOETO 370POBBSI U 370POBbSI OKPYKAIOIIUX IIOJIEH,
COONIOZICHUSI HOPM TPaMOTHOTO TIOBEACHHUS B  OKPYKaIOLIEH
MPUPOTHON cpejie; MOHWMAaHHE HEOOXOIUMOCTH HCIIOIb30BaHUS
JTOCTMDKCHUH  COBPEMEHHOW  OWONOTMU IS paldOHAIBHOTO

IIPUPOIONOIB30BaHUS




YMeHue pemaTs JIeMeHTapHbIe OMOJIOTHYECKHE 3a/1a4d, COCTABIATh

CXEMBI IIEPEHOCA BELIECTB U SHEPIUU B 3KOCUCTEMaX (L€ MUTAHUs)

YMeHue BBITOMHATH Ja0OpaTOpHbIE M TMPaKTHYECKHE pPaOOTHI,
coOmoaTh MpaBwia mpu padoTe ¢ y4eOHBIM M JIAOOPAaTOPHBIM

obopyIoBaHuEM

10

YMeHne KpUTHUECKHU OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COAEpX aHMs, BKIIOYAIOUIYI0 IICEBIOHAyUYHbIE
3HAHUS U3 pa3au4HbIX UCTOUYHUKOB (CMMU, HayuyHO-mOMyINsipHbIC
MaTepHualibl); paccMaTpUBaTh TJI00ATbHBIE IKOJIOTHYECKUE TTPOOIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3UIIHIO
YMeHue co31aBaTh COOCTBEHHBIE MUChbMEHHEIE U YCTHBIC COO6H_IeHI/I$I,

0000111251 6MOTOTHYECKYI0 MHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,

rpaMOTHO HCIIO0JIb30BAaTh MMOHSATUUHBIN arrapar OHoJIOTUHU




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

1.1

1.2

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA
buosnorns xak HayKa

buonorust — Hayka o xuBod mnpupozae. Pormb Ouonoruum B ¢dopMupoBaHUU

COBPEMEHHOI Hay4yHOH KapTuHbI MUpa. Cuctema OMOJIOTHYECKUX HAYK
MeToapl O3HAHUS KUBOW MPUPOAB! (HAONIOIEHUE, YKCIIEPUMEHT, OIMUCAHHE,
U3MEepeHue, KiaccupuKalus, MOJEIMpPOBaHUE, CTaTHUCTHYecKas o0paboTka

JTAHHBIX )

JKuBBIe cCTEMBI U X opranu3anusa

2.1

JXKuseie cucrembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus Ouonorun. CBoWcTBa

OMOCHCTEM M MX pazHooOpasue

22

YpoBHU OpraHu3anuu OMOCUCTEM: MOJIEKYJISPHO-T€HETUYECKUH, KIETOYHBIH,

OpFaHI/I3MeHHLII>'I, HOHYHHHHOHHO—BHﬂOBOﬁ, 3KO0HCTCMHHI>1, 6HOC(I)CpHHI>i

3.1

32

33

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKU

XHUMHUYECKHM COCTaB KJICTKM. XHMHYECKHE JJIEMEHTHI: MaKpO3JIEMCHTHI,
MHKPO3JICMCHTEIL. Boma u MHHCPAJIBHBIC BCIICCTBA. cDyHKI_II/II/I BOJbI H

MHHCPAJIBHBIX BEHICCTB B KIICTKE. HO}II[Cp)KaHI/IG OCMOTHYECKOI0 OanaHca

benku. CoctaB u crpoeHue OeIKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OENIKOB.
He3zameHnuMble U 3aMeHHMblE aMHHOKHMCIOTHI. AMUHOKHUCIOTHBIA COCTaB.
YPOBHU CTPYKTYpbI OETTKOBON MOJIEKYJIBI (TIEPBUYHAS, BTOPHUYHAS, TPETHYHAS U
YeTBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMHCTBa OesikoB. buonormueckue
¢byHKIIMN OEIKOB.

®epMeHThI — Onosiornyeckue katanuzaropbl. CTpoeHue pepmMeHTa: aKTUBHBIN
HeHTp, cyoctpatHas cnenuduuHoctb. Kodepmentsl. Buramunbl. Otianuus

(I)epMCHTOB OT HCOPTAaHUYCCKUX KaTaJIn3aTOPOB

VYrneBoapl: MOHOCaxapu sl (TTII0K03a, pru0o3a U Ae30Kcupr003a), Jrucaxapuabl
(caxapo3a, JlakTo3a) M IOJUcaxapuibl (KpaxMals, TIJIMKOTEH, LEeJUII0I03a).
buonorndeckne GyHKIIUU YTIIEBOIOB.

Jlumuaer:  Tpurmuuepuabl, crepounabl, (ochomunuael. 'mapoduiibHO-
ruspooOHbIe cBoMcTBa. buomormdeckue ¢ynkuuu nunuaos. CpaBHeHHE

YrjiceBoa0B, OCJIKOB U JIMIIUI0B KaK HCTOYHHUKOB SHCPTHUU
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Hyxnennossie kucnorsl: JIHK n PHK. Hykiieotu sl — MOHOMEpBI HyKIEMHOBBIX
kucnot. Crpoenne u ¢ynkiuu JIHK. Crpoenme u ¢ynkmuun PHK. ATO:

CTpoeHHE U PYHKITUN

3.5

I_II/ITOJ'IOFI/ISI — HayKa O KJICTKC. Knerounas TEOpHsL. MeTO,Z[I)I HN3YUCHUA KIICTOK

3.6

3.7

Knerka xak nenoctHast xuBas cucrema. OO0miye nmpu3Haky KJIETOK: 3aMKHYTast
HapykHas MeMmOpaHna, moJsekyasl JIHK kak renernueckmii ammapar, cuctema

cuHTE3a OelIKa

Tunsl KIETOK: dyKaproTHdeckas u npokapuotuieckas. OCOOEHHOCTH CTPOSHUS
npokapuornyecko kinerku. Kierounas crenka Oakrtepuil. CrpoeHue
YKaApUOTUUYECKOU KJIeTKH. OCHOBHBIE OTJIMYUS PACTHUTEIILHOW, KMBOTHOM H

rpUOHOMN KIICTKH

3.8

3.9

3.10

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAS CTEHKA, TJIMKOKAIMKC, WX
¢dynkun. [Tnazmarnyeckas MmemOpana, e€ coiictBa u GyHkuuu. [{uToruiazma u
e opranouabl. OgHOMEMOpaHHbIE OPTaHOMBI KIIETKH: SHJOIUIa3MaTHYecKas
cetb (DIIC), ammapar [ombmxku, nu3ocombl. [lolyaBTOHOMHBIE OpraHOMIBI
KJICTKU: MHTOXOHIPHH, TUIACTUABL [IporCXOKIeHNEe MUTOXOHAPHIA U TUIACTHUI.
Bunsl mnactun. HemeMOpaHHBIE OpraHOHIBI KJIETKH: PUOOCOMBI, KJIETOYHBIN

LOCHTP, pCCHUYKHU, KT'YTUKH. q)}IHKIII/II/I OpPraHona0B KJICTKH. Bxirrouenns

SAnpo — peryasaTopHblii neHTp KieTkd. CTpoeHHe sjpa: siiepHas 000JouKa,

KapuoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHCHOpPT BELIECTB B KJIETKE

)KI/ISHGHGHTGHI)HOCTI) KIJICTKHU

4.1

4.2

4.3

OOMmeH BelecTB, UM METa00JIN3M. ACCUMMWISIINS (IUIACTUYECKUN OOMEH) U
JTUCCUMMJIIALINAS (SHEPTeTUUECKHil OOMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca
metaboau3ma. Tunsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbIi. Poib

(I)CpMCHTOB B OOMEHE BCHICCTB U IMPECBPALICHNUU SHECPTHUU B KJIICTKEC

®otocunTe3. CBeToBas 1 TeMHOBas (pa3bl hoTocunTesa. Peakiun porocunTesa.
O dexkTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A IS )KU3HU Ha 3emiie.
BnusHue ycnoBuil cpeapl Ha (OTOCHMHTE3 U CHOCOOBI MMOBBIIEHUS €ro
IPOAYKTUBHOCTH Y KYJITYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoNe OakTepuu. 3HAU€HUE XEMOCHHTEe3a JIJIs

JKU3HU Ha 3emMiie

DHepreTudyeckuii oOMeH B KJETKe. PaciernseHue BemIecTB, BBIICICHHE U
AKKyMYyJIMPOBaHUE OHEPIHMH B KIETKE. OTambl JHEPrEeTHYECKOTO OOMEHa.
I'mukonus. bpoxkenue u ero Buabl. Kucnopoanoe okucieHue, Wik KJICTOYHOE

nbixanue. DPPEeKTUBHOCTh YHEPreTUIECKOTO OOMEeHa




4.4

4.5

Peakuum wmarpuuHoro cuHre3a. [eHermyeckas wunpopmamms u JHK.
Peanuzanus remernueckoil MHPOpPMALUU B KIIETKE. ['@HETHUECKHI KOl U ero
cBoricTBa. Tpanckpumnmus — Matpudnbiidi cuaTe3 PHK. Tpancnsnus — 6nocunTes

oenka. KogupoBanue aMmuHOKUCIIOT. Postk pubocoM B OnocuHTEe3e Oeka

Hexnerounsie hopmbl ku3HU — BUpYChl. McTopust oTkpeiTus Bupycos (/.M.
WBanoBckuit). OCOOEHHOCTH CTPOCHUA U IKU3HEAEATEIHLHOCTH BHUPYCOB.
Bakrepruodaru. bonesnu pacreHuid, KUBOTHBIX W 4YEJIOBEKA, BHI3BIBAEMbBIC
BUpycamu. Bupyc ummynonepummra yenoseka (BUY) — Bo3Oynurens CIT1/a.

[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUMA

5.1

Pa3zmHoxenue u HHAWBUAYAJIBHOC PA3BUTUC OPIaHU3MOB

KneTounslii 1MKN, WM KU3HEHHBIM UK KiIeTku. MuTepdaza u MHUTO3.
[Tpoueccel, mpoTekaronue B uuTepdasze. Pernmmkanus — peakuss MaTpUIHOTO
cunte3a JIHK. Crpoenue xpomMocoM. XpOMOCOMHBI HabOp — KapHUOTHII.
JuniaouaHbli W TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBIL.
[{uronornyeckue OCHOBBI PA3MHOXKEHUS W WHAUBUAYAJIBHOIO Pa3BUTHS
OpraHU3MOB.

JHenenune xnetkn — murto3. Cragun murtosa. IIpoueccel, mpoucxonsdmye Ha

pa3HBIX CTAAUSAX MUTO3a. BUOJOTHYECKHI CMBICI MUTO3a

5.2

53

@®opMbl pa3MHOKEHHUSI OpraHU3MOB: Oecriosnioe U mosnoBoe. Buabl Oecrionoro
PasMHOXKEHUS: JIeJIeHHEe HaJBOE, TOYKOBAHWE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pasMHOXEHHUE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAYCHHUEC JIA CCIICKIINN

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECTONOTO.
Meiios. Cragum wmeito3a. Ilporecchl, mpoucxonsiide Ha CTaausx Menosa.
IToBenenne xpomocoMm B Menose. Kpoccunrosep. buonormueckuii cMbICi U

3HaUYeHHNe Meno3a

54

["ameTorenes — mporecc 00pa3oBaHUs MOJOBBIX KJIETOK Y )KUBOTHBIX. [To0BBIC
JKeJe3bl: CeMEHHUKHU U SMYHUKUA. OOpazoBaHMe U pa3BUTHE MOJIOBBIX KIETOK —
ramer (CriepMaTo30M/1, SIMIIeKIeTKa) — CliepMaTorenes u ooree3. OcobeHHOCTH

CTPOEHHUSI SIMIEKIIETOK U ciepMaro3ou1oB. OmnonoTBopenue. [lapreHorenes

5.5

WnauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpHOHANIbHOE  pa3BUTHE
(amOpuorenes). DTambl IMOPHOHATBHOTO PA3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX:
npoOienue, racTpyssius, opranoreHnes. IloctamOpuonansHoe pazBute. THITBI
NOCTAMOPHOHATIBHOTO Pa3BUTHA: MpsIMOE, HempsiMoe (JIMUMHOYHOE). BrusHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CITOCOOHBIC BBI3BIBATH BPOXKIEHHBIE
YPOIICTBA.

Poct u pasButue pactenuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHHUE

CCMCHH, CTalUN PA3BUTHUA




HaCJIGI[CTBeHHOCTb " UBMCHYUBOCTHb OPraHM3MOB

6.1

6.2

6.3

6.4

6.5

6.6

IIpenmer u 3amaun renetuxu. Mcropus pasBuTUs FeHETUKU. BKI1aJ pOCCUICKHUX
U 3apyOeXHBIX YYE€HBIX B pa3BUTHE TEHETHKH. MeToabl TeHETHKH
(ruOpuI0IOTHYECKUH, LUTOICHETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHOBHBIE T€HETUYECKHE TIOHATHSA. [ eHeTYecKas CUMBOJIMKA, UCIIOIb3yeMas B

CcXeMax CKpellUBaHUN

3aKOHOMEPHOCTH HaCJEI0BAaHUS NPU3HAKOB, yCTaHOBIIEHHbIE I'. MeHnenem.
MoHorubpuaHoe CKpelMBaHue. 3aKOH €AMHO00pasusi THOPHIOB IEPBOTrO
nokoneHus. I[lpaBuiio OMUHHUpPOBaHUA. 3aKOH pAaCIICIUICHUS] IPU3HAKOB.
['unoresa uncroTel ramert. [losiHOE ¥ HENMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe ckpemmBanue. 3aKOH HE3aBUCUMOTO HACIIEJOBAHUS MTPH3HAKOB.
L{uToreneTn4yeckne OCHOBBI JUTHOPHUIHOTO CKpEIIMBaHUSA. AHATU3UPYIOIIee
ckpeumuBanue. Vcronb3oBaHWE — AHATU3UPYIOUIETO  CKpPEIIMBAaHUA UL

OIIPpCACIICHUS I'CHOTHUIIA ocobu

CuenneHHoe HacienoBaHue npuszHakoB. Pabora T. Moprana no crerieHHOMY
HACJIEIOBAaHUIO TEHOB. Hapyiienue creruieHus TeHOB B pe3ysbTare
KPOCCHHIOBEpa. XpPOMOCOMHAasi TEOpHUsl HACJIEICTBEHHOCTH. ['eHeTnueckue
KapThl.

I'enetuka mosia. XpoMOCOMHOE OINpEAEIEHUE IMoja. AyTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble U TeTeporaMmeTHble opranu3msl. HacnemoBanue

IMPU3HAKOB, CHCIIJICHHBIX C I1OJIOM

N3meHunBOCTh. BBl N3MEHYMBOCTH: HEHACIEACTBEHHAs M HACJIEICTBEHHAS.
Ponep cpenpl B HEHacneACTBEHHOM M3MEHYMBOCTH. XapaKTEpUCTHKA
MOJIU(PHUKAIIMOHHON H3MEHYMBOCTU. BapuallmoHHBIM psa M BapualMOHHAas
kpuBasd. Hopma peakuuu npusHaka. KoJauMuecTBEHHBIE U KAauyeCTBEHHBIE

MpU3HAKU U UX HOpMa peakuuu. ColicTBa MOIU(UKAIIMOHHOW N3MEHYNBOCTH

HacnenctBenHas, Wi TeHOTHNHYECKas, HM3MEHYMBOCTh. KoMOMHAaTHBHAs
U3MEHYMBOCTh. Meilo3 M ToJoBOM mpolecc — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTanmoHHas W3MEHYMBOCTh. Kitaccudukamuss MyTaimii:
TE€HHBIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U IpUYUHBI MyTaliuil. MyTareHHble
(akTopsl. 3aKOH TOMOJIOTHYECKUX PAJOB B HACIIEACTBEHHOW HM3MEHYMBOCTH

H.U. BaBusnoBa

I'enetuka demoBeka. Kapuotun wyenoBeka. OCHOBHBIE METOIbI TE€HETHUKHU
YeJIOBEKA: reHeaJormuecKui, OJIU3HELIOBLIH, IIUTOTCHETHYCCKHI,
OMOXMMUYECKUH, MOJEKYIsIpHO-reHeTuYeckuil. COoBpeMEHHOE OIpeieeHne
TEHOTHIA: OJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
momonipto [II[P-ananu3a. HaciencrBenHple 3a0o0iieBaHUS YeIOBEKa: T'CHHBIC

0oJ1e3HH, OOJIE3HU C HACIIECTBEHHOM MPEPaCIOI0KEHHOCTBIO, XPOMOCOMHBIE




7.1

7.2

7.3

11 KIIACC

0one3nu. CoMaTuyeckue M TeHepaTuBHbIE MyTauuu. [IpuHIMIBI 310pOBOTO
o0Opa3a KHW3HHM, AWATHOCTUKH, NPO(PUIAKTHKH U JICYEHUS TCHETUYECKUX
00e3HeH. Menuko-reHeTH4eCcKoe KOHCYJIbTUPOBAHHUE. 3HaYECHUE
MEIAMIMHCKOW TI'€HETHMKH B MPEAOTBPAILECHUU U JICYCHUHU TIE€HETHYECKUX

3a00JI€BaHUI YeIOBeKa
Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenekiusi Kak Hayka MU Tpolecc. 3apOoXACHUE CENEKIMU U JTOMECTHUKAIIMS.
Yuyenne H.M. BaBuimoBa o0 1EHTpax MPOUCXOKIACHUS H MHOT000pasus
KYJIBTYPHBIX pacTeHui. L{eHTpbI MpouCX0XKACHHS JOMAITHUX KUBOTHBIX. CopT,
opo/ia, ITaMM

CoBpeMeHHbIE METOMBI celeKIuu. MaccoBbli M MHIUBUAYAIbHBIA OTOOPHI B
CEJIKIIMM pPACTeHH UM KUBOTHBIX. OlLlEHKa JKcTepbepa. bian3kopoacTBeHHOE
cKpemBanue — UHOpumuHT. Yunctass nuHusA. CKpeuIMBaHWE YHCTBHIX JIMHUH.
I'ereposuc, wiu rubpuaHas cuina. HepoactBeHHOE cKpelliuBaHue — ayTOpUANHT.
Otpanénnas rubpuguzanus U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 u
MOJTy4YeHUE MONUIUIONIOB. JIOCTHXKEHUS CEeNEeKIMH pPACTEeHUH, >KUBOTHBIX U

MHUKPOOPTaHU3MOB

buoTtexHonorust kak oTpacib NpoU3BOJACTBA. ['€HHas HHXKEHepus. OTarbl
co3nanus pexomOuHantHo JIHK wu Tpancrennsix opranusmon. Kierounas
uHxeHepus. Kilerounele KyJnbTypbl. MHKpPOKIOHAJIBHOE  Pa3MHOKEHHE
pacteHnii. KioHHMpoBaHHME BBICOKOIIPOJYKTHBHBIX CEJIBCKOXO3SIMCTBEHHBIX
OpraHu3MoOB. DKoJIOTHYeCKue M 3Ttudeckue npodiemsl. MO — reHernuecku

MOAU(UIIIPOBAHHBIE OPTAHU3MBI

Kon

1.1

IIpoBepsieMblii JJIEMEHT COJePIKAHUS

DBOJIOIIMOHHAST OUOIOTHUS

DBOIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeuzgerenbcTBa 9SBOJONMH. [laJ€OHTOIOTHYECKHE:  TTOCIIENOBATEILHOCTh
MOSIBJICHHUSI BUJIOB B TAJICOHTOJIOTMUYECKON JIETOMUCH, MEPEXOMHBIE (OPMBI.
buoreorpaduueckne: cxoacTtBo u pasznuuue ¢GayH U (IOp MaTEPUKOB U
OCTPOBOB. DMOPHOJOTHYECKHE: CXOJACTBA U Pa3IHuds SMOPHUOHOB pPa3HBIX
BUJIOB  MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE:  T'OMOJIOTHYHBIE,

AQHAJIOTUYHBIE, PYAUMEHTapHbIE  OpraHbl, aTaBU3Mbl.  MOJEKyJIApHO-




1.2

OMOXMMUYECKHUE: CXO0ACTBO MCXAaHU3MOB HAaACICACTBEHHOCTH H OCHOBHBIX

MeTab0IMUECKUX MYTEH Y BCEX OpraHU3MOB

OpomonionHast  teopusi Y. JlapBuna. Ilpeanochbuiku  BO3HUKHOBEHUS
JapBUHM3MA. JIBIKyIME CHIIBI ABOJIOLMU BUAOB 1o JlapBuHy (U30bITOYHOE
Pa3MHOXEHHE IPU OIPAHUYEHHOCTU PECYPCOB, HEONPEAEIEHHAS U3MEHUUBOCTD,

0opn0a 3a cylecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

1.4

Cunrernueckass Teopus dBomomuu (CTD) u OCHOBHBIE €€ TIOJIOKCHUSI.

MI/IKpOBBOHIOL[I/ISI. HOHy.HHLII/ISI KakK ¢AMHuIa BUJa U 3BOJIFOIITUNU

JBmwxkymme cuibl (PakTopbl) SBOJIOUMU BUAOB B Hpupoae. MyTanmnoHHBII
nporecc U KOMOMHATHUBHAs U3MEHYMBOCTh. lonmynsiiMoHHbIE BOJIHBI U Apeid
reHoB. M3omsius u murpanus. ECTecTBeHHBIN 0TOOP — HANIPABISIONIHA (aKTop
sBOIOLIMU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TprcnocoOIeHHOCTh OpPraHM3MOB Kak pe3yibTarT HBoitonuu. [Ipumepsr
pUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl U HAMOAANTALINY.

Bun wu  BupooOpasoBanme. Kpurepum Buma.  OcHOBHBIE  (QOPMBI

BUI000pa30BaHus: reorpauyeckoe, IKOJIOTHIecKoe

1.5

MaxkposBomtorusi.  Dopmbl  dBOMOLMM:  QUIIETHYECKas, JAUBEpreHTHas,

KOHBEPIreHTHaAsA, rapajjicibHasd. H606paTI/IMOCTB 9BOJJIOIIMHA

Bo3HukHOBEHHE U Pa3BUTHC ) KXU3HU HA 3emite

2.1

JloHay4yHBI€ MPENCTABICHUA O 3apOXKICHUM >KU3HU. HaydHble rumoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emie: aOMOreHe3 W MaHCHepMus. XUMHYecKas
IBOJIIOLMSL. ODKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOW 3BOJIOLUH.
Havanphblie atanel Ounonornyeckoil 3somtonuu. I'unoresa PHK-mupa. IlepBbie

KIJIICTKHU 1 UX 3BOJIOIHA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII J)KUBBIX OPraHU3MOB

2.2

PazButue xu3nu Ha 3emie no spaMm u nepuoaam. Karapxei. Apxeiickas u
npotepo3oiickas dpbl. [lameosoiickas spa W €€ MNepUOABl: KEMOPHICKHUH,
OpAOBUKCKUMN, CUIYPUHCKHUM, JIEBOHCKUN, KAaMEHHOYTOJIbHBIM, IIEPMCKHUM.
Me3so30lickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaitHo3zoiickas »3pa u €€ TepuoJbl: NaJICOre€HOBBIM, HEOTCHOBBIN,
AHTPOIIOI€HOBBIA. XapaKTEpUCTHKA KIMMara M TEOJIOTMYECKUX IPOLECCOB.
OCHOBHBIE 3TaIlbl BOJIOIUU PACTUTEIILHOTO U )KHBOTHOTO MUpa. ApoMOop(o3bl
Yy pacTeHMil U KUBOTHBIX. [losiBNEHME, pacuBeT M BBIMUpPAHUE TPy >KUBBIX

OpraHu3MoOB

2.3

Cucrema OpraHMYeCcKOro MHUpa Kak OTpakeHHe »dBoonMH. (OCHOBHbBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB
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2.5

DBOJIIOLMS YeJIOBeKa. AHTPOMNOJIOrUs KaK Hayka. PazBuTue mpeactaBieHU O
MPOUCXOKACHUM uejoBeka. MeTonbl u3ydeHusi aHtpomnorene3a. CxoacTBa u
pasznuuus 4eJIoBeKa M )KMBOTHBIX. CHCTEMaTHUYECKOE TTOJIOKEHUE YETTOBEKA.

JBwxymiue cwitbl (hakTopsl) aHTponoreHe3a. HacneacTtBeHHass N3MEHYHBOCTD U
€CTeCTBEHHBIH 0TOOp. OOIecTBeHHBIM 00pa3 XWU3HH, W3TOTOBJICHHE OPYIAHI

TPY/a, MBILIJICHUE, PEUYb

OcCHOBHBIE CTaJAMM U BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAJOMUTEKU, YernoBek
yMenbid, YenoBek mnpsmoxondmuii, YernoBek HeaHIepTadbCKuid, YenoBek
pa3yMHbIii. Haxo/lku MCKOIIaeMbIX OCTaHKOB, BPEMs CYIIECTBOBaHUs, 00J1aCTh

pacnpocTpaHeHus, 00bEM rOJIOBHOT'O MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

Yenoeueckue pacbl. OCHOBHbIE 0OJIbILINE Pachl: €BPONEOUIHAs (eBpa3uiickas),
HErpo-aBCTpaJIONIHAsE  (9KBaTOpHalibHAasl),  MOHIOJOMJHAas  (a3MaTcKo-
amepuKaHckas). UepTsl NpUCHOCOOIEHHOCTH MPEICTaBUTENEH 4YeT0BEYECKUX
pac K YCIOBUSM cyuiecTBoBaHMs. EnuHCTBO denoBeueckux pac. Kputuka

pacusmMa

OpranusMsl 1 OKpyXarouias cpeaa

3.1

3.2

3.3

34

Okosorus Kak Hayka. 3alaud M pa3felibl 3KOJIOIMH. MeToasl 9KOJIOTMYeCKUX
uccieloBaHui.  Dkosorndyeckoe — MupoBo33peHue.  Cpenpl  oOuTaHus

OpraHnu3MoOB: BOJJHAsA, HA3CMHO-BO3JyIIIHAsA, ITIOUYBCHHAS, BHYTPUOPraHU3MCHHAA

Okonoruueckne ¢akroppl. Knaccudukanus skomorndeckux — (akTOpOB:
abuoTrnyeckre, OMOTHYECKHE W AaHTPONOreHHble. JIeWCTBUE HSKOJIOTHYECKUX

(hakTOpPOB HA OPTaHU3MBI

AbGunotnyeckue (GakTophl: CBET, TeMIepaTypa, BIaXHOCTb. DOTONEpUOIU3M.
[IpucnocoOnenuss OpraHu3MoB K JIEHCTBHIO aOMOTHUYECKHX (HaKTOPOB.

buonornueckue puTMmsl

buotnueckue ¢akropsl. Buasl OMOTHYECKUX B3aUMOJIEHCTBUIN: KOHKYPEHIIHS,
XHUITHUYECTBO, MApa3uTH3M, MYTyalu3M, KOMMEHCAlu3M (HaxJ1eOHHYEeCTBO,
KBapTUPAHTCTBO), aMEHCAIM3M, HEeWTpaJu3M. 3HaueHHe OHOTHYECKUX

B3aUMOJCHCTBUM JJIsI CYLICCTBOBAHUSA OPraHU3MOB B IIPUPOJHBIX COOGH.[CCTBaX

3.5

OKOJIOTUUECKHE XapPaKTCPUCTUKHU MOIyJIAIHnH. OcHOBHBIC IIOKa3aTcCIn
MMOomyJIauu: YHUCICHHOCTH, INIOTHOCTBH, POXIAEMOCTb, CMEPTHOCTH, IMPUPOCT,

Murpanus. JJuHaMuKa YUCICHHOCTH IOYJIALMY U €€ peryisanus

Coo0111ecTBa ¥ SKOJIOTHYECKHE CHCTEMBI




4.1

CooOmiectBo opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUAOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Bumsl-momuHanTel. CBsi3u B

onoleHo3e

4.2

Okojoruueckue cucrembl (3kocucteMbl). [lonsitue 00 oSkocucreme u
onoreorieHo3e. DYHKIMOHAIBHBIE KOMIIOHEHTBI IKOCHCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peaylueHThl. KpyroBopoT BelIeCTB U MOTOK JSHEPruud B
skocucteme. Tpoduyeckue (MUIEBbIE) YPOBHU SKOCUCTEMBI. [IuIeBbIe enu u
cetu. OcCHOBHBIE TOKa3aTelid JKOCHCTEMbI: Ouomacca, MPOAYKIIHS.
DKOJOTUYECKHE MUPAMHUIBI: TTPOTYKIINH, YHCICHHOCTH, Onomacchl. CBolCTBa

OKOCHCTECM: YCTOﬁqHBOCTB, caMoperyjanusa, pa3BuTuc. CYKLICCCI/IH

4.3

4.4

4.5

[Ipupoanbie 3KOCUCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO WM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPONIOTEHHBIE ~ JKOCUCTEMBI.  ATPOIKOCUCTEMBL.  YPOOIKOCHCTEMBI.
Bronornveckoe n X031HCTBEHHOE 3HAYCHHUE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopasnoobpazue kak (akTop ycToHumBocTH dKocucTeM. CoxpaHeHHe

OHMOJIOTMYECKOTr0 pa3HooOpasust Ha 3emiie

VYuenne B.M. Bepnanckoro o Ouocdepe. I'paHuipl, coctaB u CTPYKTypa
6uocdepsl. JXKupoe BemectBo u ero ¢pyHkuu. OcobeHHocTH O6uochepsl Kak
rio0anpHOM 3KocHcTeMbl. JlMHaAMHuUeckoe paBHOBECHE M OOpaTHas CBS3b B
6uocdepe. KpyroBopoTsl BemecTB M OHOr€OXMMHYECKHE LHKIBI 3JIEMEHTOB

(yrnepona, azora). 30HanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH

YenoseuecTBO B Onochepe 3emnn. AHTpONOreHHbIE U3MEHEHUsI B Ouocdepe.
['oGanbHBIE IKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa palMOHAILHOTO YIPAaBIEHUS TMPUPOAHBIMU pecypcaMH U HX

ucnosib3oBanue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI
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