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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTpEJICICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEpPNKAHUS Y4yeOHOro IMpeameTa
«buonorusn»  coctaBwiM: KoHUentyaiabHble mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHUsA, pe3yJlbTaToB OOydeHUs H
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHEro
oOmrero oopazoBanus B Poccuiickoit denepaiuu, a Takke MOJ0KEHUS 0 crielupuke
Ouonornu, €€ 3HAYCHWH B TMO3HAHUM JKUBOW TPUPOABI U OOECIEeUCHUU
CYILLECTBOBAHMSI YeJIOBEYECKOro o0miecTBa. COrjlacHO Ha3BaHHBIM IOJIOKEHHSIM,
OTpeJIeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMma no 61o0TrUM 1AET NPEACTABIECHUE O LENSIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCHUTAHUS U pa3BUTHUS 00YUaIOIIUXCS CPEACTBAMU yUeOHOI 0 MpeaMeTa
«buonorus», onpenenser 00s13aTENbHOE MPEAMETHOE COAEPIKAHUE, ET0 CTPYKTYPY,
pacnpenesieHue 1Mo paszieiaM M TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTeIbHOCTh
U3Yy4YeHUs] y4eOHOTo MaTepualia ¢ y4€TOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM OO0pa30BaTEIbHOrO MPOILECCa, BO3PACTHBIX OCOOEHHOCTEH
00yyJarommxcs.

B nmporpamme 1o Onosoruu TakyKe yUUTHIBAIOTCS TPEOOBAHMS K IIIAHUPYEMBIM
JUYHOCTHBIM, METaNpeAMETHBIM W TMPEIMETHBIM pe3yjibTaTaM oOOydeHUs B
hopMUpOBaHUH OCHOBHBIX BUI0B y4eOHO-TI03HABATEILHOM
NeATEeTbHOCTH/YUEOHBIX JEeHCTBUM OOYy4YaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOrNYECKOro 00pa30BaHUs.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
MPUHITUI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOTWH, Ojarojapss 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh Ha pPa3BUTHE 3HAHWUW, CBS3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpUEHTALUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, PEACTABICHHUN O 3J0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpY>Kalollled MNPHUpPOJIHON cpeje.
[ToaTomy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPHil, a TakKe 3HAHUHU O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B MTOBCETHEBHOM JKU3HU JIJIS PEIICHUS MPUKIIAIHBIX 33]1a4, B
TOM 4YHCJE: TMPOQUIAKTHKN HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
T€HETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHMSI HKOJIOTHYECKH 11eJIeCO00pa3HOro
MOBEACHUS B OKPYXKAIOWUIEW NPUPOJHON Cpelle, aHaIM3a BIMUSHUS XO3SMCTBEHHOU
JeSITEIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOIHBIX U MCKYCCTBEHHBIX YKOCHCTEM.
VYcunenue BHHMMaHHMS K MPUKIATHON HAMpaBICHHOCTH Y4YeOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTHIO O0ECTICUEHHUS YCIOBUM [T PEILICHUS



OJTHOM M3 aKTyaJIbHBIX 33Ja4 HIKOJIBHOTO OMOJIOTUYECKOTO 00pa30BaHusl, KOTOPas
npesanosiaraetT (GOpMUpPOBaHHE Yy OOYYAIOMIMXCSA CIOCOOHOCTH aJanTHPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUNA O
HAayYHOM KapTUHE MHpPA, pACIIMPSET U 0000UIaeT 3HAHUSA O KUBOM mpupoje, €€
OTJINYWTEINIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHU3alMA W 3BOJIIOLUH, CO3HAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupoabl, (OPMUPOBAHUSA
(YyHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0Oe€30macHOro obpasa
YKU3HH, DKOJIOTMYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOILIECHHUS K KUBOM MPUPOJIE
1 YEJIOBEKY.

bonbiioe 3HaueHre OMONIOTUs UMEET TAKXKE JIJISl PEIICHUs] BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHUsA, COLUAIM3ALMUU
oOyuatouxcs. M3yuenue 6uoiaoruu o0ecnedynBaeT ycuoBus A pOpMUpPOBaHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIOCOOCTBYET HMHTETpallMii OWOJOTMYECKUX 3HAHUM C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU U
reorpaduu. Has3BaHHBIE NOJIOKEHUS O MpeIHA3HAYECHUM Y4eOHOro IpenMera
«buonorus» cocraBUJIM OCHOBY Uil ONPEICICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHUIO €T0 COAEpKaHUs, TMPEICTABICHHOTO B NpOrpaMMe IO
OHOJIOTUH.

Ot6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C TO3UIMHM KyJIbTypoCOOOpPa3HOTO MOAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHWUA M YMEHMs, 3HAYUMbIE JIs
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEJICHUE
YyeJoBeKa B OKpYKaroleld MPUPOJHONU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTHUECKOM AesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIyaT OCHOBOM At popMUpOBaHUS
MPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX ~ OPHEHTAIMSX  JIMYHOCTH,  CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOTMYECKOro 00pa30BaHUsI.

CTpykTypupoBaHHe cOAepX)aHUs y4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJIOTMM OCYIIECTBICHO C YYETOM MPUOPUTETHOrO 3HAUYEHHUS 3HAHUH 00
OTIIMYUTENBbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOLINE COJAEPKATEIbHbIE TMHUN: «bronorus kak Hayka. MeToabl
HayyHOro mo3HaHus», «Knerka kak Ouonoruueckas cucrema», «OpraHu3m Kak
Oouonoruueckas cucreMa», «CucteMa M MHOrooOpa3ve OpPraHuYecKOro MHUpay,
«OBOJIIOLMS KUBOU IPUPOJBI», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.



Llenp u3yuenusi ydueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBNAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh ATU 3HAHMS JI TPAMOTHBIX JCUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM MIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

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

OCBOCHHME OOYyYaIOIMMUCS CHCTEMbl 3HAaHUHW O OUOJOTHYECKUX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIyKaIllUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAy4YHOTO TO3HAHMS, CTPOSHUH, MHOTOOOpa3uu M 0COOCHHOCTSIX KUBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHW3aIlUU, BBIIAOIINXCS OTKPBITHSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYy4YaIOIIMXCSA IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPUYECKUX CIIOCOOHOCTEW B Mpollecce aHaln3a JAaHHBIX O MyTAX Pa3BUTHUS B
OWOJIOTMY HAYYHBIX B3TJIIOB, WIAEH M TIOJIXOJOB K HM3YYCHHIO JKHBBIX CHCTEM
Pa3HOTO YPOBHSI OPTaHU3alUY;

CTAaHOBJICHHE Yy oOOydJarommxcs oO0meil KylnbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH M OLEHUBATDH SIBJIICHUS OKPY>KAIOIIETO
MUpa KUBOU TIPUPOJIBI HA OCHOBAHWH 3HAHUH M OTIBITA, TOTYYECHHBIX TIPH U3YUCHUN
Oonooruu;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIBHOCTH YENOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTUH;

BOCTIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS UYEJIOBEKOM YKHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEW, COOTI0OICHUS dTUYECKUX
HOPM IPU IPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHUW JUISl TIOBBIMIECHUS YPOBHS
IKOJIOTUYECKOH KYIBTYPHI, A1 (GOPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHHUIO K OKPYXKaIoIlel cpejie,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIIOJCHHE Mep NPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero obOpaszoBanus «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00s3aTENbHBIM YYEOHBIM IMPEAMETOM, BXOIAIIUM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

Jlst m3ydenusi 6Moja0ruu Ha 6a30BOM YPOBHE CPEIHETO 00Iero oopa3oBaHus
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henenmto), B 11 kitacce — 34 yaca
(1 yac B HeneMO).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocopueit, STUKON, SCTETUKON U MPaBOM.
Ponb Ononoruu B popMUpOBaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOW MPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KiIacCUpUKAIMs, MOJICTUPOBaHUE, CTaTHUCTHYECKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuiel 1 cxembl: «MeTo bl MO3HAHUSI )KUBON TTPUPOJIBI.

JlaGopaTopHble M NIpaKTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

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

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aIiil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IIeHOTUYECKUH ), OMOCEpHBIA.

JdeMoHCcTpanuu:

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKH XKU3HWY», «YPOBHU OpraHU3aIIU
YKABOW MPUPOIBD».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bosia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaIbHBIX BemlecTB B KieTke. l[loanepikanue
OCMOTHYECKOro OajiaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIHUU OENKOB.



depmeHTHI — OnoJoTHuYecKre Katam3aTopel. CTpoeHue pepMeHTa: aKTHBHBIH
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otaugus
(GhepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOPOB.

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

Jlununer:  Tpurmuuepuabl, (ochomunuasl, crepouasl. [uapoPHIBHO-
rupodoOHbie  cBoiicTBa. buonormueckue ¢GyHkuuu aunuaoB. CpaBHeHUE
YTJI€BOOB, OETTKOB U JIMIHUI0B KaK HCTOUHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hykneotuasl — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHNH.

[utonorus — Hayka o kietke. KiletouHas Teopus — mpuMep B3aUMOAECHCTBUS
ujel 1 paKkToB B HAYYHOM MMO3HAHUH. MeTObl U3YUEHUS KICTKH.

Kietka kak nenoctHas xuBasi cucteMa. OO1ye Npu3HaKku KIETOK: 3aMKHYTast
HapykHas MmemOpana, Moiekynbl JIHK kak reHerumdeckuil ammapar, cuctema
CUHTE3a OelKa.

Tunel KJIETOK: DJyKapuoThueckas U mpokapuotudeckas. OcoOEeHHOCTH
CTpOEHHUs TMpOoKapHOTHYeCKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOM H
IrpUOHON KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OpHomemOpannbie opradHoubl kietku: JOIIC, ammapat ['onbmxw,
nr30coMBbl.  [loyaBTOHOMHBIE OpraHOWbl KJIETKU: MUTOXOHIPHUH, TUIACTHUIBIL.
[IpoucxoxieHne MUTOXOHJpUN W TiacTtud. Bunbl mnactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: sjaepHas o000JI0UKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JdeMoHCcTpanum:

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

Jnarpammel: «PactipeiesieHne XUMUYECKUX SJIEMEHTOB B HEKUBOU IPUPOAEY,
«Pacmpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIE».

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocnnTes 0enka», « CTpoeHne MOJIEKYJIbl OenKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotsl. JJHK», «Ctpoenue MoseKybl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHrEe pACTUTENBbHOM KIETKW», «CTpoeHHEe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuIbsD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii IPOBEACHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpENapaTrbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTtopHble M NpaKkTHYecKHe padoThbI:

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

JlabopatopHas pabota Ne 2. «lM3ydyeHue cTpoeHUsI KIETOK PACTECHUI,
KUBOTHBIX M OakTepHuil MOJ MUKPOCKONIOM Ha FOTOBBIX MHUKpONpEnaparax M HX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUSA (PHEpPreTuueckuidi oOMEH) — JIBE€ CTOPOHBI €JAMHOTO Mpoliecca
MeTrabonm3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPrUM B NMOHUMAHUU
MeTadom3ma.

Tunsl oOMeHa BeiecTB: aBTOTPOoGHBINA U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHE BEIIECTB U MPEBPAIICHNN YHEPTUH B KIIETKE.

®dortocunTe3. CBeroBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPpdhekTuBHOCTH (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycnoBuil cpenbl Ha GOTOCHMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMocuHTEe3. XEeMOCHHTE3UPYIole OakTepuu. 3HAYCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHUE YHEPTUU B KIIETKE. DTarbl SHepreTuueckoro ooMeHa. ['nmukomnms.
bpoxenne n ero Buipl. KuCIOpogHOE OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanne. IPPHEKTUBHOCTh IHEPrETUIECKOTO OOMEHA.

Peakiuu wmatpuuHoro cuHre3a. [eHermyeckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opMmanuu B KieTke. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Otanbl TpaHciasauuu. KomupoBanue amuuokucior. Pombp pubGocom B
OonocuHTese Oemnka.

Hexkinerounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpsiTus Bupycos (. H.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMSI ¥ JKMU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc mmmynoneduiura gyenoseka (BUY) — Bozoyautens CITM/]a.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiakrtuka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMoHCTpauM:

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

Tabmuupbl u cxembl: «Tunel nuTaHusy, «Meradonuzmy, «MUTOXOHAPUSDY,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anminkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunres 6enkay, «CTpoeHHne KIETKU», Moenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJbHOE Pa3BUTHE OPTaHU3MOB.

KierouHplii UK, WM JKU3HEHHBIM LUK KieTku. WHTepdaza u MUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrMYecKue OCHOBBI  PAa3MHOKEHHUS M  UHAUBUAYAJIBHOIO  pPa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxosdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKuii CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecnonoro
Pa3MHOXEHUS: JEJICEHHE HaJgBOE, II0YKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpo00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUe. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPraHNW3MOB, €r0 3HAYEHNE JJIS CEJIEKIINU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. [Iponecchl, mpoucXosie Ha CTaAusX Meio3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUMU CMBICT H
3Ha4YEHUE MeHo3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie »*kene3bl: CEMEHHUKH U sIMYHMKU. OOpa3oBaHHE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIHEpPMATOre€He3 M OBOIEHES3.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIUIog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, ractpyisiuusi, opraHoreHe3. IloctamOpuoHanbHOe paszButhe. TUIIBI
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BnusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpOJICTBa.

Poct m pasButue pacrenuii. OHTOreHe3 LIBETKOBOI'O PACTEHHUSA: CTPOEHUE
CEMEHH, CTAINH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmupt 1 cxembl: «DopMmbl pa3MHOXKEHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounbiii mukn», «Pemmukamus JTHK», «Mutos»,
«Meino3y», «IIpsmoe u HEnpsiMoe pa3BUTHEY, «['aMeToreHe3 y MIEKONUTAIOIUX U
yenoBeKay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «CnepMaTo30u sl
MJIEKOIUTAIOMIETO», «SIHIIEKIeTKa MIIEKOMUTAIOMEroy, «KapuokuHes B KieTKax
KOpElIKa JIyKa», MarHuTHas MOJeNb-alIuInKauus «J/legeHue KIeTKu», MOJIEIb
JIHK, Mmonenb MmetadazHON XpOMOCOMBI.

JlabopaTopHbie U MPpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITIpENapaTaxy.

JlabopatopHas pabora Ne 4. «M3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
TOTOBBIX MUKPOTIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pa3Butus reHeTUKU. Poibs nuTosioruu
U OMOpPHOJIOTUM B CTAaHOBJICHHM TE€HETWKH. BKJag poccHMiCKUX U 3apyOeHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKHM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMAasl B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAacJieI0BaHUs MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonorubpuHoe CKpelnBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH PaCIICIVICHU MPU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [loHOE ¥ HeMmoMHOe TOMUHUPOBAHUE.

JqurubpuaHoe  CKpenuBaHWE. 3aKOH  HE3aBUCUMOIO  HACJICIOBAHMS
npu3HakoB.  lluToreHeTnueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanme. Mcnoap30BaHue aHAIM3UPYIOLIETO CKPEIIMBaHUS
JUJISL OTIPEICJICHHS TEHOTHIA OCOOH.

CuerieHHoe HacnegoBaHue npusHakoB. Pabora T. Moprana o ciierjieHHOMY
HAaCJIEIOBAaHUIO TeHOB. HapyieHune cliernieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHasi TEOpUsI HACIIEACTBEHHOCTH. | €HETUYECKHE KapThl.



['enetuka nosia. XpoMOCOMHOE OMpeAesieHUE mojia. AyTOCOMBI U TMOJOBBIE
XpoMocOoMBbI. ['oMoramMetrHeie W rereporaMeTHble oOpraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CIIETJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIMMOHHON N3MEHUYMBOCTH. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakuuu npuszHaka. KonnyecTBEHHBbIE M KAaYE€CTBEHHBIE MPU3HAKU M KX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON N3MEHYHUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTanimoHHas u3MeHUUBOCTh. Kitaccudukanusi MmyTanuii: TeHHbBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U NMpUYKMHBI MyTauuid. MyTareHHble (paKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HaclencTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapumortun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHM, OMOXHMMHUYCCKUH,
MOJIEKYISPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE TreHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00j€eBaHUSI 4YeJIOBEKAa: TeHHBIE OO0JE3HHU,
00JIe3HU C HACJEJACTBEHHOM MpPeApacloIOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue UM reHepatuBHble MyTanuu. CTBOJOBbIE KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, TPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHKME. 3HAUEHUE MEIUIIMHCKOMN
TCHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JdeMoHCTpanuu:

[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 IIUTOTCHETUYECKast
OCHOBA», «3aKOH PACIICTIJIEHUS U €r0 IUTON€HETUYECKAsi OCHOBa», «3aKOH YUCTOTHI
rameT», «JlurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpeluBaHus», «Menosy», «B3anMoaencTeue ajielibHbIX TEHOBY, «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M 4ejoBeKay, «[ eHeTnka moiyia», «3aKOHOMEPHOCTHU
HACJIEIOBAHUS, CLEIUICHHOTO C MOJIOM», «KapHOTUIIBI YelOBEKA U YKUBOTHBIX),
«Bunpl uzmeHunBoCcTHY», «MoaudukalmoHHas HU3MEHUYHMBOCTHY, «HacnemoBanue
pesyc-aktopay, «I'eHeTnka rpyrm KpoBu», « MyTalluOHHAsI U3MEHYUBOCTH.

O6opynoBanue: Mojaenu-anmmInKanmun «MOHOTHOPUIHOE CKpEIIUBaHUEY,
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapart «Jlpo3oduinay (Hopma, MyTaruu GOpMbl
KPBUIbEB M OKPACKU Tela), repbapuii «['opox moceBHOM».



JlabopaTtopHble M mpakTHYecKHe padoThI:

JlabopaTopuas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax».

JlabopaTtopHas pabora Ne 6. «M3yuenne MoauUKAIIMOHHOW W3MEHYUBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOWD.

JlaGopaTtopHas pabora Ne 7. « AHanmu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MUKpOIpenapaTaxy.

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

Tema 7. Cenexknusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYyenune H. U. BaBuiioBa o eHTpax MPOUCXOXKACHHUSI U MHOTO00pa3usi KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX0KIEHHS JOMAIIHUX )KUBOTHBIX. COpT, MOpPOa, IITaAMM.

CoBpeMeHHbIE METO/IbI celeKIuu. MaccoBbli M1 HHAUBUAYAIbHBIA OTOOPHI B
CEJEKIIMM pPACTEHUNM U KUBOTHBIX. OIEHKa JKCTephepa. bImM3KopoacTBEHHOE
cKpeluBaHue — uHOpuAMHT. Yucras nuHus. CKpelmMBaHUE YHUCTBHIX JIUHUH.
['erepo3uc, wnu rubpuaHas cuna. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHT.
Otnanénnast rudbpuanszanus u e€ ycnexu. MickyccTBeHHbIN MyTareHes u nojyyeHue
HOJIATIONIOB. JIOCTHKEHN CENEKIIMY PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus kak oOTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpHUs. ITarbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTaHU3MOB.

Okojoruueckre W dTtudeckue  mpoomembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. 1. Basuiios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBanos.

Tabnuupl u cxeMbl: kKapta «lleHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuausamnus», «Padotel akagemuka M. @. lBanoBay,
«Ilomumnonnus», «OO0beKTH OWOTEXHONOTHHY, «KileTouHble KyIbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U nepeHoC reHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHblie U NpakTU4YecKue padoThbl:

Okckypeust «OCHOBHBIE METOABI W JOCTHKEHUS CEJEKIUU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIHOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, JabOpaToOpHIo
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoTIOLIMOHHAN 0HOJIOTHA.

[TpennochlIKu BO3HMKHOBEHMSI HBOJIIOLIMOHHOW TEOPUH. OBOJIIOLUOHHASA
Teopusi U €€ MecTo B OMonoruu. BiusHuEe 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OHMOJIOTUU U APYTHUX HAYK.

CBuzerensctBa 3BoONUU. [laneoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
HOSIBIIEHHS BHUJOB B THaJICOHTOJOTHYECKON JIETONUCH, MEPEXOAHBIE (POPMBIL.
buoreorpagudeckue: cxoncTso U paznuuue ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHUE: CXOACTBA M PA3IUYMsl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHass Teopus Y. Jlapeuna. IIpeanochUlKM BO3HUKHOBEHHS
JapBuHU3Ma. JIBHOKylIME CHJIBI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOYKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAas W3MEHYMBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bosroruu (CTD) u €€ 0CHOBHBIE MOJOKEHHUS.

MuxkpoaBosonus. [lomynsus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrkymue cuibl (GaxTopbl) 3BOJIOLMKM BUAOB B Mpupojae. MyTallmOHHBIN
npouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lomynsiMOHHBIE BOJHBI U JIpeud
reHoB. M3oisaumst 1 Murpanusi.

EctecTBeHHbII 0TOOp — HamnpaBisgiomuii Qgakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco6neHHOCTh OpraHU3MOB KakK pe3yJabTaT 3Bojouud. [Ipumepsl
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMoph03bl M HAHOATATITAIIH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BHUJ1I000pa30BaHus: TeorpaduuecKoe, IKOJI0THIeCKoe.

MakposBonmorusi. PopMbl  3BONMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHas, napauenbHas. HeoOpaTuMocTh 3BOIOLUY.

[IporucxoxieHne OT HeClEeUUaTM3UpPOBaHHBIX MpenkoB. [Iporpeccupyromas
crnenquanu3anus. AqanTuBHas paguarus.

JdeMoHCcTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanescknii, K. M.
bap, 2. I'ekkens, @. Mronnep, A. H. CeBepiios.



Tabmus! 1 cxembl: «Pa3BuTre opraHMuecKoro Mupa Ha 3emiie», «3apoIbIiu

MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI 32
cyliecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUID,
«MHorooOpasue  mopos  KUBOTHbIX»,  «llomymsmuw»,  «MyTtaunoHHas

U3MEHUYHUBOCTBY, «Apomopdo3b», «Ununoamantanum», «OOmas aereHepanus,
«/IBmkymue cunbel 3Bomouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cyuiecTBoBaHuEe», «IIpucnocoOIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHIECKOE BUI000PAZOBAHUEY.

OO6opynoBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIAMU OKPACKH,
Ha0Op IUIONOB U CeMsiH, Kosuiekiusi «[IpuMepsl 3alUTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBICHUS 3BOJIIOIUNY, 0O0BEMHAs MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKiusg «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWi», Mojnenp ammmkanus «llepekpéct
XPOMOCOM», BIIaXKHBIE ITpenapathl «PazButue HacekoMoroy, «Pa3zBuTue asarymkm,
MuKponpenapar «/[pozoduiia» (Hopma, MyTauuu GopMbI KPbUIbEB U OKPACKH TENA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BHUIOB MO MOP(OJIOTHUECKOMY
KPUTEPHUIOY.

JlabGoparopnas padota Ne 2. «Onucanue npucnoco0IEHHOCTH OpraHu3Ma 1 €
OTHOCHUTEJIBHOTO XapaKTepay.

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

JloHay4dHble TpEACTaBICHUS O 3apOXKICHHM XW3HU. HayuHble THUMOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMus. XHUMHUYECKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON IBOMIOINH. HavanpHbIe STamnsl
ounonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIETKU. llepBble KIETKM W KX SBOJIOLUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xxu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npotepo3oiickass dpbl. [laneo3olickas spa u €€ mNepuojbl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITYPUNCKUIN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, [IEPMCKHUMU.

Me3so030iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickags »3pa W €€ mNepuoAbl: MaJCOTCHOBbIM, HEOTCHOBBIN,
AHTPOIIOTE€HOBBIM.

XapakTepucTuKa KJIMMaTa U TeoJornyeckux mpoiieccoB. OCHOBHBIE Tallbl
HBOJIIOIIUU PACTUTEIILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHN u
KUBOTHBIX. [TosiBIIEHHE, pacliBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYeCcKOro Mupa Kak OTpaxeHue 3BoJouuH. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

OBOJIOLHA YeOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
MPOUCXOKJICHUHM YeJIoBeKa. MeToasl HW3ydeHus aHTponoreHesa. (CxoncrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyuiue cuibl (pakTopsl) anTponorene3a. HacineactBenHas '3BMEHUUBOCTh
U eCTeCTBeHHbII 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KM3HU, U3TOTOBICHUE OPYIUi
TPYyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTA/IUM W BETBU SBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbii, YemoBek mnpsaMoxomsmuid, YenoBek HeaHAEpPTaIbCKUM, YernoBek
pa3ymHbIlil. Haxonkum HCKOmaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBAHHMS, 00JIaCThb
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3Ta, 00pa3 KU3HHU, OPYIU.

Yenoeueckre packl. OCHOBHblE  OOJbIIME  pachl:  €BPOINEOUHAS
(eBpa3uiickasi),  HErpo-aBCTpaJouAHas  (PKBaTOpuaibHAasl),  MOHTOJIOMJHAs
(a3maTcko-amMepukaHckas).  UepTsl  MPUCHOCOOJEHHOCTH  MPEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacnsma.

JlemoHncTpanum:

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

Tabmuner 1 cxembl: «Bo3uukHoBenue ConHedHOM cUCTEeMBI», «Pa3Butme
opraHuuyeckoro wmupa», «PactutenpHas kietka», <OKuUBOTHas  KJIETKay,
«IIpokapuoTnueckass kinertka», «COBpeMEHHas CHCTEMa OPraHWYECKOrOo MUpPAy,
«CpaBHEHHE aHATOMHUYECKHX 4YEepT CTPOCHHUS 4YeJIOBEKa U YeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJOIMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'O 4eEJIOBEKa», «JlpeBHenmme moan», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JI0N», «HemoBedecKrue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxknaenue — yenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEAHJAEPTAJIblla, KPOMAHBOHIIA), CJENKH WJIIU
U300pKEHUSI KaMEHHBIX OpYJIud NEpBOOBITHOTO YenoBeKa (KaMHHU-YOMIEPHI,
pyowmna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

[Tpaktuueckast padbota Ne 1. «M3yyeHue MCKOMaeMbIX OCTAaTKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKIIUSAX).

DKCKypcusl «IBOJIIOIUSL OPraHUYECKoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HBIN WM KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy:Kaomias cpeaa.



DKOJIOTHsl KaK HayKa. 3aJa4yd ¥ pa3aeibl 3KOJIOTMH. MeTo bl SKOJIOTHYECKUX
UCCJIEI0BAHNUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPUOPTAaHU3MEHHAS.

Oxonornueckue (axkropel. Kiaccudukanusa skonorudeckux (HakTOpOB:
abnotnyeckue, OWOTHUYECKHME U AaHTPOIOreHHbIE. JIEeHCTBHE HKOJIOTHYECKUX
(bhaKTOpOB Ha OPTAHU3MBI.

AOGuoTnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIGUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosornueckue puTMsl.

buotnueckue akTopsl. Busibl OMOTHYECKHX B3aUMOACHCTBUI: KOHKYPEHIUS,
XUIIHUYECTBO, CUMOMO3 U ero (opmel. Ilapazutusm, koomepanusi, MyTyalusM,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKHMX B3aMMOJCHCTBHM [Js1 CYIIECTBOBaHHUS OPIaHHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH nonyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSIMNA: YHUCIEHHOCTh, IUIOTHOCTh, POXJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
MuUrpanys. J[mHaMuKa 4ACIEHHOCTH MOIYJISLUU U €€ PEryIsiusl.

JlemoHncTpanum:

[Toptpetsi: A. 'ymOonbar, K. @. Pynwe, O. ['exkensb.

Tabnuiel u cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpenbpl 0OMTaHUS
opranusMoBy», «®Poronepuonnusm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIALUU HHPY30pun-Typenbkn», «[lumessie nenm».

JlaGopaTopHblie M NpakTHYeCKHE padoThI:

JlaGoparopnas padbota Ne 3. «Mopdonoruueckue 0COOEHHOCTH PaCTEHUM U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha pOoCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Ipaktruueckas padbota Ne 2. «Ilocyé€T NIOTHOCTH NOMYJISIUUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. Coo0miecTBa ¥ 3K0JI0THYECKHE CUCTEMBbI.

Coo0miecTBO opraHu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHIOBaf,
MPOCTpaHCTBEeHHAsA, Tpoduueckass (mumieBas). Buapl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkoyiornuecknue cuctembl (dkocucteMsbl). [loHsaTne 00 »skocucTemMe W
ouoreoneHoze. DOyHKIUMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IMPOAYLEHTHI,
KOHCYMEHTBI, peAyLEHThl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B SIKOCUCTEME.
Tpoduueckue (muieBbie) ypoBHU 3KocucTeMbI. [IuiieBble nenu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTeMbl: OHoMacca, MPOAYKIUS. DKOJIOTHYECKUE MHPAMMIIbL:



OPOAYKIIMM, YHCICHHOCTH, OuomMaccel. (CBONCTBAa 3KOCHUCTEM: YCTOWYHBOCTb,
camoperyJsinus, pazsutue. CyKueccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOIO
WJIM ITUPOKOJIUCTBEHHOTO JIEca.

AHTpOTIOTrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAUEHUE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrop ycroWunBocTH dKocucTeM. CoxpaHEHHE
OMOJIOTMYECKOro pazHooOpasus Ha 3emiie.

VYuenune B. W. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OHochepbl Kak
I00aNbHOW 3KOCUCTEMBL. J[MHaMHuYeckoe paBHOBecM€ M oOOpaTHas CBS3b B
ouocdepe.

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

YenoseuecTBO B Ouochepe 3emin. AHTPONIOTEHHbIE U3MEHEHUs B Ouocdepe.
['1o6anbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHM€e MPUPOBI U yesoBeyecTBa. CoxpaHeHue OnopazHooOpasus
KaK OCHOBa YCTOWYMBOCTH Ouocdepbl. OCHOBa paIMOHAIBHOTO YIPaBICHUS
MPUPOIHBIMU PECYPCAMU U UX UCIONb30BaHue. JlocTH)eHus: OMOJIOTUN U OXpaHa
MPUPOJIBI.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: «llumieBbie nenu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llemu nuranusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIUPOKOIUCTBEHHOTO JIEca», « IKOCUCTEMA
XBOMHOTO  Jecay, «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOITOTE€HHBIEC BO3AECHUCTBUS HA IPUPOAY», « BakHENIIINE UCTOYHUKHU 3arpSI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIas coctamistonias ounochepo»,
«®aktopel  gerpamauumu  nouB», «llapHukoBeiid  3ddexT»,  «DakTOpbI
paIoaKTUBHOTO 3arpsi3HeHus Ouocdepbl»y, «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojaeb-anmukanus «Tunudaable OMOIEHO3bI», TepOapuii
«PacTtutenbHble co001IEeCTBAY, KoJUleKuun «buoiienos», « Bpenurenu BaxxHeUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», TepOapuu U KOJUIEKIIUHA PACTEHUIN U dKUBOTHBIX,
MPUHAJJICKAIIUE K PA3HBIM SKOJIOTUUECKUM TpyIinam oJHOro Buaa, KpacHast kuura
Poccuiickoit ®enepannn, H300paKEHUS OXpaHSAEMbIX BHJIOB pACTEHUH U
YKUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K PE3YIbTaTaM
OCBOGHHsA OOyyalolmMMHUCSA TNpOrpaMM  cpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pa3BUTUS OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TMPUHSATHIMA B OOINECTBE MpaBUIaMHU M HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIMTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUS BHYTPEHHEHW TMO3ULHUU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHS, OCPEKHOrO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYXKaroUIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOITUXCSl PYKOBOJICTBOBAThCS
chOpMHPOBAHHON BHYTPECHHEW TMO3UIIUEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMBITA M OMNbITA JIEITEILHOCTH B MPOIIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SI3aHHOCTEH, YBOXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOU JIESITEIIbHOCTH MPHU CO3JaHUU YUEOHBIX
MPOCKTOB, pEIICHUH Yy4YeOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHEHUHU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

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

YMEHHUE YUYWUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COILIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIIECCE COBMECTHOT'O BBIMOJHECHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCJIEAOBATEILCKUX 3a/ad, YBaXKUTEIbHOIO
OTHOIIICHHS K MHEHHUIO OIIMIOHEHTOB IpU OOCYXXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakTIaHCKON UJEHTUYHOCTH, TATPUOTU3MA,
YBOKEHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PojuHY, CBOM S3BIK M KYJbTYpPYy, HPOIUIOE W HACTOSILEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MIPUPOJIHOMY HACJIEAUIO U MaMsITHUKAM MPUPOJIbI,
JIOCTHXKEHUSM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTAaHOBJICHHUE U
pa3BuTHE OWOJOTHHM, TOHMMAaHUS 3HAYCHHS OHWOJIOTHHM B ITIO3HAHUH 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

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

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

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

CIIOCOOHOCTh OIIEHHMBATh CHUTYAIMI0O W TMPUHUMATh OCO3HAHHBIC pelIeHUs,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

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

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAHUE YMOIMOHATBHOTO BO3/ICICTBHSI )KUBON IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuuyeckoro BOCNUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOIO 0J1ArONOTyYHs:

MOHMMAaHUE U peann3aliys 310pOBOro U 6€30MmacHoro o0pas3a )Ku3Hu (310pOBOE
NUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryisipHas (Qusuyeckas aKTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MAacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cdepam npodhecCHuOHaNbHOW JeATEIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

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

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeC000pa3HOE OTHOIICHHE K TPUPOAE KAK HCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBINICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKAIOIIEN CPEBI;

OCO3HaHHME TJI00aTBHOTO XapakTepa 3KOJIOTMYECKHX MpoOjeM M MyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BAThH MPUOOPETAEMBbIE TTPU N3YUCHUU OMOJIOTHH 3HAHMSI
M YMEHHMS TpHU PEHICHUU MpoOJieM, CBSI3aHHBIX C  palldOHAJbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX Ha COXPAaHEHHUE pAaBHOBECHUS B HKOCHCTEMAX, OXpaHy BHUJOB,
AKOCHUCTEM, OHOCchephl);



AKTMBHOE HENPUATHE AEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEW IPUPOIHON
cpelle, YMEHHE MPOTHO3UPOBATh HEOJArOMPHUSATHBIE SKOJOTMYECKHUE MOCIEICTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4HUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IIPAKTHYECKOMN EATEIBHOCTH IKOJIOTUYECKOU
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JIUAJoOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATENIBCKOM KYJIBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbBMU U TIO3HAHUS MUPA;

NMOHMMAaHUE crerudUuKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJiku B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IPEACTaBICHUS] 00 OKpPYXaloleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXpAaHEHMs IIPUPOJIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW UMBHIIM3AIUU:
oOecrieyeHus: HOBOTO YpPOBHS pPAa3BUTHS MEIUIMHBI, CO3JaHUE IMEPCHEKTHUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJIOTMYECKUX MPOoOJIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY  pa3BUTHIO,  pallMOHAJIbHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OWOJOIMYECKUX 3HAaHUM B LEJIX
NOBBILICHUSI O0IIEH KyJNbTYypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IIPU U3y4YE€HUU OMOJIOTHH;

MMOHMMAHUE CYLIIHOCTH METOJOB ITO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4YaeMble 3HAHHUA JJs aHaidu3a |
OOBSICHEHHMSI SIBICHUIM OKPYXKAIOIIEr0o MUpPa M MPOUCXOASIIMX B HEM U3MEHEHUH,
yMEHUE JiefaTh OOOCHOBAHHBIE 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOLIMXCS JAHHBIX C LIEJIBIO MOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHMUSA IS
pelieHust npoOJyieM B PeabHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U MCCIIEOBATEIBCKYIO AEATEIbHOCTh MHIANBUAYAIbHO U B IPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOEHMs yueOHOro npeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyUaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKaroLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHUu(PHUKY METOI0B TO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPIUs, SBJIECHHE, IPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbBIE
yuyeOHble JeHCTBUA (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE, PETYJISITUBHbIE),
obecneunBaomye GopMupoBaHrue GyHKIMOHAIBHOW IPaMOTHOCTH U COLIMAJIBHOM
KOMIETEHIIMM  O0YyYarolMxcs, CHOCOOHOCTh OOydaroluXcsl HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEVCTBUS B TO3HABATEIILHON U COLIMAJIBHON MTPaKTUKE.

MertanpenMeTHbIe PE3yJbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO03HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3o0Bble JJorMYecKHue JAeiicTBUA:

CaMOCTOATENBbHO  (QOPMYyJIHMpPOBAaTH U aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CpPaBHEHMS, Ki1acCu(pUKaUi, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C APYTUMU NOHATUSAMH);

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJOTUYECKUE MOHATUS Uil 00bsICHEHUSI (DAaKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYX IAEHUS (MHAYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOBI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl TPEACTABIICHHUS CYIIECTBEHHBIX
CBA3€H M OTHOLIEHUMH B M3y4YaeMbIX OHOJOTMYECKUX OOBEKTax, a TaKkKe
IPOTUBOPEUHI PA3HOTO POAA, BBISIBICHHBIX B Pa3IMYHbIX HHPOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUsS MPOOJIEMbl ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHaIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJI5IM, OLICHUBATh PUCKH TOCIIEACTBUM AESATEIBHOCTH;

KOOPAMHHUPOBATH U BBINOIHATH paOOTY B YCIOBUSAX PEAILHOTO, BUPTYaJIbHOIO
¥ KOMOWHHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBIE HCCJIE0BATEILCKHE NeHCTBUA:

BJI/IETh HaBBIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METO/0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUJBl JACATEIBHOCTU [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUH, MPeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YUE€OHBIX
CUTYalIMsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSAMH U METOAAMM;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

BBISIBJIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ PEeIICHUs], HAXOAUTh apryMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHUsS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh LEJICHAIIPABICHHbIN MOUCK IMEepeHOca CPEeACTB U CIOCOo00B
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATENbHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEITeIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, NpEJIararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-IOMYJIIPHOM JuTeparype, OHOJOTMYECKUX CIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAJIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUJOB U (POPM IpECTaBICHUS, KPUTUYECKU OLEHUBATh
€€ TOCTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATH Pa3IUYHbIE METOMAbI MPHU TMOUCKE U
otOope Omosornueckoi HGOPMAITMH, HEOOXOAMMOM ISl BBHITOJTHCHHS YICOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMy  MpEACTaBICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAyYHbIM #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMOJOrMyeckod HHPOpMalUUe: TPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKUe 3HaKW W CUMBOJBI, (OpMYJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaTJIsHOCTH;

BJIAJETh  HABBIKAMM  paclo3HaBaHWd M 3allUThl  MH(OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgByaieHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1) o0menmne:

OCYILECTBIISATh KOMMYHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JTUCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIbHO BBINOJIHEHUS MpejiaraeMon
3aJ]auM, YYUTHIBATh MHTEPEChl U COIJIACOBAHHOCTH MO3MIMHA APYTUX YYaCTHUKOB
JIAAJIoTa WA IUCKYCCUU);

pacro3HaBaTh HEBepOalibHblEe CpeJCTBa OOIICHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUJIOK BO3HMKHOBEHUS KOH(IMKTHBIX CHUTyaluH,
YMETh CMATYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJAJIETh PA3IMYHBIMM CHOCOOaMU OOIIEHHS U B3aUMOJIEHUCTBHUS, NMOHUMATh
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIIATh YBAXKUTEIbHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas JesITeJIbHOCTh:

NOHMMATh U HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUIYaIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUS MPU PEIICHUH Y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX JEHCTBUI C YYETOM O0OLIUX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOro YjeHa KOJUIEKTHBA;

OPUHUMATh 1I€Td  COBMECTHOM  JEATENbHOCTH, OpIraHMW30BbIBATH U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IUJIaH JCHCTBUH,



pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIAaThb pPE3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0I0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh IO3UTHBHOE CTPATETUYECKOE IMOBEJACHUE B Pa3IUYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHHBEPCAJTbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3amusi:

UCITIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHUA NpPOOJIEM U HUX
pelIeHns B )KU3HEHHBIX U YUEOHBIX CUTYaIUAX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JAEHCTBHSX M MOCTYIKAaX MO OTHOWIEHUIO K KUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBI0 OKPYKAIOIIUX;

CaMOCTOATENIBHO OCYILIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHOM
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOATEILHO COCTABJISITH IIJIaH PEIICHHUS TPOOJIEMBI C YUETOM UMEIOITUXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUMH;

JlaBaTh OILICHKY HOBBIM CUTYaIIUsIM;

pacHIMPATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPENOYTECHUN;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

COCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAHMINHA B
pa3HbIX 00JIACTAX 3HAHWM, TMOCTOSHHO TIOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIAEMbIX JICHUCTBUM U MBICIUTENBHBIX TMPOILECCOB, HX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX TMpPH aHaju3€ pe3yJbTaToB
JEATEIIbHOCTH;



3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIHMX IpPU AaHAINU3E€ pe3yJIbTaTOB
NESTENIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH IOHUMATh MUP € TTO3UIMH JPYTOro YeIOBEKa.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUSA, YMEHUS U CIOCOOBI IEUCTBUN MO OCBOCHUIO, HHTEPHIPETALUHN U
peoOpa30BaHUI0 3HAHWM, BUBI JAESITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
INPUMEHEHUIO 3HAHUU B Pa3MYHbIX y4E€OHBIX CHUTyalUAX, & TaKKE€ B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX Cc Ouosoruei. B mporpamme mnpenmMerHbie
pe3yJIbTaThl MIPEACTABIEHBI M0 r0J1aM 00y4EHUSI.

[TpenMeTHble pe3yabTaThl OCBOEHUs yueOHoro mpeamera «buosnorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIKM OMOJIOTHH B CUCTEME HAy4YHOI'O
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOI'O MHMPOBO33PEHHMs, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OWMOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUs KU3HEHHBIX 3a/1a4;

YMEHUE PaCKpbIBATh COJEpKaHUE OUOJOTMYECKUX TEPMUHOB WU TOHSATHUM:
KU3Hb, KJIETKA, OPTraHU3M, MeTab0I1M3M (0OMEH BEIIECTB U IIPEBPAILICHUE YHEPTUH),
romMeoctas  (CaMOperyisiusi), ypOBHEBas OpraHu3alUs O KUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHE (PEIPOIYKIIHSA), HACIEICTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAasl, ILEHTpaJbHasg JIOTMa MOJIEKYJISIpHOM Ouosoruu), 3axonsl (I
Menpens, T. Moprana, H. V1. BaBuioBa) u ydenus (0 meHTpax MHOTOOOpasus H
MIPOUCXOXKIEHUA KyIbTYpHBIX pactenuii H. V. BaBuiioa), onpenenstb rpaHuLbl UX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

yYMEHHE BJaJIeTh METOIaMU HAYYHOTO TIO3HAHUS B OMOJIOTUU: HAOIIOICHHUE U
ONMCAHHWE YKUBBIX CHCTEM, IPOLIECCOB U SIBICHUI, OpraHu3alus W IMpPOBEACHUE
OMOJIOTMYECKOT0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYyEMbIMU BEIMYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX pE3yJbTaTOB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIbI
Ha OCHOBAHMH IOJIYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHWoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHW3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHA BEIECTB WM MPEBPAICHUS dHEPTUHU B KJIETKe, (DOTOCHHTE3a,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE TPUMEHATH MOJyYCHHBIE 3HAHWS IS OOBSCHEHUS OMOJIOTHYCCKUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
JKU3HH C 1IeJIbI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3/0pOBbS U 370POBBS
OKPYXAaIOIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOT'O MOBEJICHUS B OKPY’KaIOIIEH
MPUPOTHONW cpele, MOHUMaHWE HEOOXOIWMOCTH WCIOIB30BaHUS JTOCTIIKEHUN
COBPEMEHHOU OHoJI0rNuU u OMOTEXHOJIOTHUH TUIS pPalMOHATIBHOTO
MPUPOOTIOIH30BaAHNUS,

YyMEHUE pellaTh »JJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHWE, CIICTUICHHOS HACJIeIOBAaHNWEe, COCTaBIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TPEICKa3aHWsl HACICIOBAaHUS TPU3HAKOB Y
OpPTaHU3MOB;

YMEHHUE BBIMOJIHATh JIA0OpATOpHBIE M MPAKTUYECKUE PadOThI, COOIIOJATH
npaBuia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS W3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE IMCHMEHHBIC M YCTHBIE COOOIICHUS,
000011ast 6MoIOruYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mpeameta «buonorus» ¢ 11
Kjlacce TOJDKHBI OTPAXKATh:

c(OpPMHPOBAHHOCTH 3HAHUW O MECTE W POJIM OMOJIOTHH B CHCTEME HAy4IHOTO
3HaHHMS €CTCCTBEHHBIX HayK, B (OPMHPOBAHWH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUTsl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHUE PACKPHIBATh COACPKaHNE OMOJIOTHYECKIX TEPMUHOB M ITOHSATHI: BU/I,
MOMYJAIKSA, TeHOMOHA, DBOJIONMS, ABWXKYIIUE CUIBI ((PaKTOphI) HBOJIOIUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, SKOJOTHYECKUE (PaKTOPHI,
OPKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThl, IeNd MUTaHUs,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, ouocdepa;



YMEHHE H3jaraTh OHOJOTHYECKHE TEOpHH (SBOMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonctea K. M. bapa, uepenoBaHusl rJIaBHbBIX HaIlpaBiICHUN H
nyteit sBomonuu A. H. CesepuioBa, yuenus o 6uochepe B. U. Bepuaackoro),
ONPEENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHWI, OpraHu3aius U MpPOBEACHUE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BHIIBUYKEHUE TUIIOTE3b], BHISBICHHE 3aBUCUMOCTH
MEXIy HCCIEAYyEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IMOJYYCHHBIX pE3yJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPUA U 3aKOHOB, YMEHHE JI€NIaTh BBIBOJIBI
HA OCHOBAHMH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKKM CTPOEHUS OMOJOTHYECKHUX
OOBEKTOB: BUJOB, MOMYJSALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJEICTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JI€UCTBHUS SKOJOTMYECKUX (PAKTOpPOB HA OpPraHU3Mbl, IEpeHoca
BEIIECTB M TOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX H3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTHM, KpPYroBOPOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTMYECKHX
IIPOIIECCOB W SIBJICHWUM, JJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOILKX JIF0/IeH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJCHUS B OKpYXKarollei
IPUPOJIHON cpene, MOHMMaHUE HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTH)KCHUN
COBPEMEHHOW OMOJIOTUH ISl pAlMOHATIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTAapHble OMOJOTMYECKHUE 3a/1ayd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUSA);

YMEHUE BBIMOJIHATH JTA0OpATOPHBIE W TPAKTUYECKHUe pPabOThl, COOIIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHUBATb M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP)KAaHMSI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OPMAIIUU, HAYUYHO-TIOMYJISPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOULICHUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIUIO W3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne n/m P Kontpoabnsie IlpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
b K
1 buonorus kak Hayka 2 0.5 nomorexa 110
https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
2 JKuBble CUCTEMBI U KX OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
3 XUMHYECKHH COCTaB U CTPOECHUE KIETKHU 8 1 bubnnorexa LIOK
P https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
4 XK 6
HBHEACATCILHOCTD KICTH https://m.edsoo.ru/7f41¢292
5 Pa3zMHOkeHUE 1 HHAUBUAYATBHOE PA3BUTHE 5 | bu6mmoreka [JOK
OpPraHu3MoB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHUYHUBOCTD g 15 bu6mmoreka [IOK
OpraHU3MOB ’ https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOT U https://m.edsoo.ru/7f41c¢292
8 PeszepBHOE Bpems 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 4




11 KIIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLie
Ne i/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
b K
1 DBOIIOIMOHHAS OMOIOT U 9 1 noamotexa O
https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHME U Pa3BUTHE KU3HU Ha 9 0.5 Bu6moteka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opra"gu3Mbl U OK aroIas cpeaa 5 1 bubmorexa HOK
p pyzaiot pedl https://m.edsoo.ru/7f41cc74
b K
4 Coo0111ecTBa U DKOIOTHUECKUE CUCTEMBI 9 noamotexa O
https://m.edsoo.ru/7f41cc74
bu6mmoteka IIOK
5 PesepBHOE BpeMs 2
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4vecTBO 4acoB DJIeKTPOHHbBIE
Ne ara ungpoBbIe
Tema ypoka Konrpoabnbsie IIpakTuueckue A p
n/n Bcero u3yueHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsl
bubnunoreka LIOK
1 buoiiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo bl TT03HAHUS KUBOM
npupobl. [IpakTudeckas padora
bHp P P bubnunoreka LIOK
2 Ne 1 «Mcnonb3oBanue pa3iaMyuHbIX 1 0.5
https://m.edso00.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJIOTHYECKUX 00BEKTOBY
3 Bbuonorunueckue cucTeMsl, | bu6nunorexa LIOK
MPOLIECCH] U UX U3YYCHUE https://m.edsoo.ru/863e6564
4 XuMHUYecKui cocTaB KieTku. Bona | bubnuoreka [{OK
Y1 MUHEPAJIbHBIE COJIN https://m.edsoo.ru/863e674e
bu6nunorexa LIOK
5 benku. CoctaB u cTpoeHne OCIKOB 1
P https://m.edsoo.ru/863e6b72
DepMeHThI — OMOJIOTUYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue | 0.5 bubmuorexa [IOK
KaTaJINTHYECKOM aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJTH KaTajasbl)»
bu6 OK
7 VYranesonwl. JIunmuasl 1 nbnmorexa [l

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




bu6nmoreka [IOK

8 Hykeniosbie kiciotsl. AT® https://m.edsoo.ru/863e6dSc
9 Hcropus u meTonbl n3y4eHus bubnuoreka [JOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 KneTka kak nenoctHas xuBas
cucrtema
CrpoeHnue 3ykapuoTUYECKOn
kieTku. JlabopaTopHas padora Ne 2
«M3yueHue cTpoeHUs KIETOK Bbu6mmoteka [JOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 1o MEKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIFICAHHE)»
bubmuoreka [{OK
12 OOMeH BelecTB WM MeTaboIu3M hitps://m.cdsoo.rw/863¢766¢
bubnmorexa LIOK
13 Potocmires. XemocHnres https://m.eds00.ru/863¢7¢98
14 DHepreTuyeckuii o0OMeH bubmmorexa LIOK
https://m.edsoo.ru/863¢e7aae
JKu3HeHHBIN MK KIETKH.
Jlenenue kiaeTku. MuTos.
s JlaGopaTtopHnast pabota Ne 3 0.5 bubnuotexa [JOK
«Habmonenre MuTO3a B KIIETKAX https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»
16 buocunTes 6enka. Peakius bubnunorexa LIOK
MaTpUYHOI'0 CUHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsmus — OnocuHTE3 OENKa bubmmorexa [TOK

https://m.edsoo.ru/863e796e




18 Hexiierounsie popmMbI )KU3HU — bubnmnoreka HOK
BHUPYCBI https://m.edsoo.ru/863e7540
bu6nmmoreka [IOK
19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubnunorexa LIOK
20 Meii
1os https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJTOBBIX
kJeToK. OII0I0TBOPEHHE.
)1 Jlaboparopuas pabota Ne 4 0.5 bubmmoreka [JOK
«3yueHue CTpOeHUS MTOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
” WuauBuayanbHOE pa3BUTHE bubnunoreka LIOK
OpraHHU3MOB https://m.edsoo.ru/863e8436
I'enetnka — Hayka o
bu6mmoteka IIOK
23 HACJIEICTBEHHOCTH U
https://m.edso00.ru/863e8612
M3MEHYUBOCTH
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 MPU3HAKOB. MOHOTHOpHUIHOE bubmmorexa [TOK
P ’ puA https://m.edsoo.ru/863¢8878
CKpEIIUBaHUE
UTHOPHUIHOE CKPEIUBaHUE.
25 élaI(OH iejaBHcmforlg bubmmorexa [IOK
https://m.edsoo.ru/863e89a4
HaCJIeI0BaHUS TPU3HAKOB
CuenuieHHOe Hacae10BaHNe
26 npusHakoB. JlabopaTopHas pabora 0.5 bu6muoreka [JOK

Ne 5 «M3yueHue pe3ynbpTaToB
MOHOTHOPUAHOTO U TUTHOPUIHOTO

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




CKpEIIUBaHUS Y IPO30(HIIBI HA
TFOTOBBIX MUKpOIIpenapaTax»

7 I'enetuka nona. HacinenoBanue | bubnunorexa LIOK
MPU3HAKOB, CLIETUIEHHBIX C ITOJIOM https://m.edsoo.ru/863e8c60
M3menunBocTh. HenacneacrreHHas
M3MEHYUBOCTh. JlaboparopHas

)3 pabota Ne 6. U3yuenue | 0.5 bubmmoreka [JOK
MOAU(UKAITMOHHONW H3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BApHUAIIMOHHOTO Psijia
Y BapUaIlMOHHON KPUBOI
HacnencrBenHass ”3BMEHUYUBOCTb.

29 JlaGopaTtopnast pabota No 7. | 0.5 bubmmoreka [JOK
«AHamu3 MyTalui y 1po30(uisl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHKpOIIperapaTax»

30 I'eneruka yenoBeka 1 bubmmorera OK

https://m.edso00.ru/863e8d78
Peseprubiit ypok. O600111eHIE TIO

31 teme «HacnencTtBeHHOCTh U 1
M3MEHYMBOCTH OPraHU3MOB)

32 CenekIus Kak HayKa U Ipolecc 1 bubmorexa HOK

https://m.edsoo.ru/863e9214

3 MeTonp! 1 TOCTHIKEHHS CEJIEKITHH 1 but6mmorekxa [IOK
pacTeHUH 1 KUBOTHBIX https://m.edso00.ru/863e9214

34 buorexHnonorus kak orpacib 1 bubmuorexa [IOK
MIPOU3BOJICTBA https://m.edsoo.ru/863e9336

OBHIEE KOJIMYECTBO YACOB I1O 34 4

[TPOTPAMME




11 KIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne ara ungposbie
Tema ypoka Konrpoabnubsie IIpakTHyeckue A p
n/n Bcero u3ydyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsl
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 bubmmorexa LIOK
H A yi https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTHS NpeAcTaBIeHUN 1 Bbu6mmotreka [JOK
00 3BOJIIOLUU https://m.eds00.ru/863e¢9570
b K
3 MukposBoronus 1 nbmmorexa IO
https://m.edsoo.ru/863e9cle
[Tomynsius kak eMeHTapHas
€IMHULIAa BUJA U SBOJIIOIUH.
bu6mmoteka IIOK
4 Jlaboparopnast pa6ota Ne 1 1 0.5
https://m.edsoo.ru/863e99¢c6
«CpaBHEHUE BHJIOB T10
MOp(}OTOrHUEeCKOMY KPUTEPHIO)
5 JIBroKymiye cuibl (3JeMeHTapHbIe | bubmmnoreka HOK
(akTOpbI) FBONIOINH https://m.edsoo.ru/863e9da4
b K
6 EctectBenHsblit 0TO0p U €ro Gpopmbl 1 nomorexa O
https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPIaHU3MOB U
7 BH000pa3zoBanue. JlaboparopHas 1 0.5 bubnuotexa [JOK
paborta Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OpTaHu3Ma U
€€ OTHOCUTEIBLHOTO XapaKTepa
g Hanpasnenus u mytu | bubmuoteka [JOK

MaKpO3BOJTHOIHNHN

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




9 Heob6patumocTs 3BOIIONINH
WcTopus xu3Hu Ha 3emiie U
10 METObI €€ N3YUECHHUS
1 I'unoressl MPOUCXOKIACHUS KUZHU bubnuoreka [JOK
Ha 3emuie https://m.edsoo.ru/863ea5ab
12 PazuTue xu3Hu Ha 3emMJie 1o Hpam bubmuorexa [IOK
U TIepuoJam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOIIUU
PaCTUTENTBHOTO U KUBOTHOTO MHpA.
13 [IpakTuueckas padorta Ne 1 0.5 bubmmoreka [JOK
«3yuyeHne UCKOITaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJUICKLIHSIX )
14 CoBpemeHHas cuctema bubmmnoreka HOK
OpraHH4YeCcKOro Mupa https://m.edsoo.ru/863ea48e
s DBOJTIOLIHS YEJIOBEKa bubnuoreka [{OK
(anTpoOMIOreHe3) https://m.edsoo.ru/863eac2c
16 JIBmoxymiue cuibl (paKTopsl) bubnuoreka [{OK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH SBOJIOLNU
YyeJoBeKa
13 UYenoBeueckue packl ¥ MPUPOTHBIC bubnmoreka [JOK
aJiarTanyy 4eJI0BEeKa https://m.edsoo.ru/863eaca?
PesepBHelit ypok. O600IIEHHE 10
19 TeMme «BO3HMKHOBEHHE U Pa3BUTHE
YKU3HU Ha 3eMIIe»
20 DKoJ0rus Kak HayKa




Cpe,I[bI 00UTaHUS U DKOJIOTHYECKHE

bu6nmmoreka [IOK

21 baxTopsl https://m.edsoo.ru/863eafec
AbGuoTtnveckue HakTopsbI.
JlabGopaTopHas padota Ne 3.
«Mopdonoruyeckne 0COOCHHOCTH

22 pacTeHUH U3 pa3HbIX MECT 0.5 bubmorexa HOK

https://m.edsoo.ru/863eb10e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYyCa)»
bubnuoreka [{OK

23 brorieciie GaKTops https://m.edsoo.ru/863¢b348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonyisiuu. [Ipaktuueckast pabora

24 No 2 «Iloacuér mnoTHOCTH 0.5
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»

)5 Coo0riecTBa OpraHu3MOB — bubnmnoreka [JOK
OHMOIIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTUYECKHE CUCTEMBI bubmmnoreka HOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoOBHBbIE TIOKa3aTeNN

7 9KOCHUCTEMBI. JKOJIOTUYECKHE bubnuotexa [JOK
nupamuibl. CBOMCTBA 9KOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 [IpupoaHbIe SKOCUCTEMBI

29 AHTpPONIOT€HHBIE IKOCUCTEMBI

30 buocdepa — rinobanpHas bu6muoreka [JOK

3KOCUCTEMA 3EMITHA

https://m.edsoo.ru/863ebb5e




31 3aKOHOMEPHOCTH CYILIECTBOBAHUS | bubnmnoreka HOK
ouochepsr https://m.edsoo.ru/863ebd 16

32 UYenoseuecTBo B Onochepe 3eMiaun 1

13 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnmnoreka HOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O600611eHIE

34 TeMbl «CooO1iecTBa u 1
9KOJIOTUYECKHE CUCTEMBD»

OBILIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOTPAMME







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

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

CdopMupoBaHHOCTh 3HAaHUI O MecTe M POIU OUOJOTHMH B CHUCTEME
HAay4HOTO 3HAaHUS €CTEeCTBEHHbIX HayK, B (OPMHUPOBaAHUU
COBPEMEHHON €CTECTBEHHO-HAy4YHOM KapTHHBI MHpPAa W HAY4YHOIO
MHUPOBO33PEHUS; O BKJIAJE€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pPa3BUTHE OMONOTUHU; (DYHKIMOHAJIBHOW I'PaMOTHOCTH

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

YMeHne packpbIBaTh COJEp)KaHWE OUOJIOTUYECKUX TEPMUHOB U
MOHSTHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa00au3M (0OMEH BEUIeCTB U
MIpEBpAIICHUE JHEPruu), TOMeocTa3 (CaMOpEeryJisiius), ypOBHEBas
OpraHH3aIHs KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHUE (PEPOAYKIINSA),

HaCJICACTBCHHOCTb, N3MCHYUBOCTb, POCT U PA3BUTHUC

YMeHue — u3narath  OHOJOrMYeCKHMe  TeopuH  (KJIETOYHas,
XpOMOCOMHasi, MyTanuonHas), 3akonsl (I'. Mennens, T. Moprana,
HU. BaBuioBa) u yueHus (0 IeHTpax MHorooOpasus U
MPOUCXOXKACHNUS  KynbTypHbIX  pactenuit H.M.  Basunosa),

ONpeACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMeHne BialeTh METOJlaMU HAyYHOTO TIO3HAHWS B OHOJIOTHH
(HaOnrofieHNe W OMHCAHUE YKUBBIX CHUCTEM, MPOILIECCOB U SIBJICHHIA,
OpraHM3als ¥ TMpoBeIeHHE OUOJOrMYECKOT0 JKCIEPHUMEHTa,
BBIJIBU)KEHWE  THUIOTE3bl;  BBISIBIICHHE  3aBUCHUMOCTH  MEXIY
UCCIeTyeMbIMU BEJIMYHMHAMH, 00BsACHEHHE MOJIYYEHHBIX
pe3ynbTaTOB, MCIOJIb30BAHHBIX HAyYHBIX TMOHATHH, TEOpuil U
3aKOHOB; YMEHHE [IeJaTh BBIBOJABI HAa OCHOBAaHWUHW TOJYyYEHHBIX

PE3yIHTATOB)

YMmenune BBIACIIATE CYIICCTBCHHBIC TIIPU3HAKKW BHUPYCOB, KIIETOK
IMPOKApUOT MW JYKApPHUOT, OAHOKJIICTOYHBIX W MHOI'OKJICTOYHBIX
OpTraHHU3MOB; 0COOEHHOCTHU nponeccoB oOMeHa BCIICCTB U
MNpeBpalIiCHUA SHCPTHUU B KIICTKC, (I)OTOCI/IHTGSB., IIAaCTUYCCKOI0 M

DHEPreTHYEeCKOro  OOMEHa, XEMOCHHTE3a, MHTO3a, Meiio3a,




OIJIOAOTBOPCHUA, PAa3MHOKCHUA, UHAUBUAYAJIBHOI'O  PAa3BUTHA

opranusma (OHTOTE€HE3)

YMeHue TpUMEHSTh TOJNyYeHHBbIC 3HAHUS Ui  OOBSICHEHHS
OMOJIOTMUYECKUX MPOIIECCOB U SIBICHUH, JIsl IPUHATUS MPAKTHUECKUX
pelieHuii B TOBCEAHEBHOM JKM3HM B IeNAX obecreyeHus
0€30MacHOCTH CBOETO 37I0POBBSI U 370POBbsSl OKPYXKAIOLIUX JIIOJEH,
COOJIIOIGHUST HOPM TpPaMOTHOTO TMOBEJECHUS B  OKpY’Karolleu
NPUPOJHON cpele; TMOHMMaHUE HEOOXOIUMOCTH WCIOIh30BAHUS
JOCTHKEHUI COBPEMEHHOH OHOJOrMM W OWOTEXHOJIOTUH IS

paruoOHAJIBHOI'O IIPUPOAOIIOIIb30BAHUA

YMeHue peuiaTtb 3JICMCHTAPHBIC I'CHCTHYCCKHUC 3aa4d HAa MOHO- H
III/IFI/I6pI/II[HOG CKpCIIUMBAaHUE, CUCIIJICHHOC HACIICJOBAHUC,; COCTABJIATH
CXEMbI MOHOFI/I6pI/IZIHOFO CKpCIIMBaHUA JUIA MnpeacKasaHus

HACJICAJOBAaHUS ITPU3HAKOB Y OPraHU3MOB

10

YMeHue BBINONHATH Ja0OpaTOpHbIE W MPAKTHYESCKHE pPabOTHI,
coOnrofaTh mpaBuia Mpu paboTre ¢ y4eOHbIM U J1aOOPaTOPHBIM

o0opynoBaHueM

YMeHne KpUTHUECKH OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COAEpXkaHMs, BKIIOYAIOUIYI0 IICEBIOHAy4YHBIE
3HaHUSA W3 pazIu4HbIX HcTouHUKOB (CMMU, HaywyHO-momyssipHbIE
MaTepHalbl); ITHUECKHUE AaCHEeKThl COBPEMEHHBIX MCCIEJOBAHUN B
Ouosioruu, MeAULMHe, OMOTEXHOIOT U

YMeHue co31aBaTh COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOILIICHMUS,

0000111251 GMOJIOrHMUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIB30BaTh MMOHSATHUHBIN arrapar OHOJIOTHH

11 KIIACC

Kon
NpoBepsIeMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTeIbHOM NPOrpaMMbl CpeHero o01ero 06pa3oBaHus

CdopMHpPOBaHHOCTh 3HAHUM O MECTE€ W POJM OWOJIOTHU B CHCTEME
HAyYHOTO 3HAaHUS €CTEeCTBEHHbIX HayK, B (OPMHUPOBaAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHMHBI MHpPAa U HAy4dHOIO
MHUPOBO33PEHHUS; O BKJIAJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OHMOJOTHH; (DYHKIHMOHAIBHOM T'PaMOTHOCTH

YCJIOBCKA IS pCHICHUS ) KU3HCHHBIX 3a1a4




YMeHue packpbeiBaTh COJACpPKAHHE OWOIIOTHUYECKUX TEPMUHOB U
TIOHSITHIA: BHJI, TIOMYJISALHS, TeHO(OH, SBOIFOIHS, TBUKYIITUE CHIIBI
(dakTopsr) SBOJIIOLINH, MPUCIIOCOOICHHOCTh OpPTaHU3MOB,
BUI000pa30BaHUE,  DKOJOTMYECKHEe  (DaKTOphl,  DKOCUCTEMA,
NPOJYIEHThI,  KOHCYMEHTBHI,  PEAYICHTHI, ICMH  [UTaHUS,

AKOJIOTHYECKasl MUpaMuia, OMOTeoreHo3, ornocdepa

YMenue uznaratb OM0JIOrHUecKue TEOpHH (IBOMIONMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpPHUsl  SBOJIIOIMM), 3aKOHBl U
3aKOHOMEpPHOCTH (3apojsiiieBoro cxojactsa K.M. bapa, uepenoBanus
IJIaBHBIX HanpasieHuid u nytei spoonuu A.H. CeBepiioBa, yueHus
o Owochepe B.M. Bepnanackoro), ompenensT TpPaHUIBI HX

MMPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHune BialeTh METOJaMHU HAYyYHOTO TO3HAHMS B OHOJIOTHH
(HaOrO/ICHWE W OMMCAHME JKUBBIX CHUCTEM, IPOIIECCOB M SIBJICHUI;
OopraHu3aisi W TPOBEACHHE OHMOJOTHYECKOrO0 OSKCIEPUMEHTA,
BBIJIBU)KEHWE  TUIOTE3bl;  BBISBIIGHUE  3aBUCHUMOCTH  MEXIY
UCCIIeTyeMbIMU BEJIMYHUHAMH, 00BsICHEHHE MOJTYYEHHBIX
pe3yNbTaTOB, HKCIONb30BAHHBIX HAYYHBIX TOHATUH, TEOpUMl U
3aKOHOB; YMEHHE JeJaTh BBIBOJbI HAa OCHOBAaHUHM MOTYyYEHHBIX

pE3yIbTATOB)

VYMeHue  BBIACHATH  CYLIECTBEHHBIE  IPU3HAKM  CTPOEHUS
OMOJOrMYeCKUX OOBEKTOB: BMJIOB, MOMYJALUNA, MPOIYLEHTOB,
KOHCYMEHTOB,  PEIYLIEHTOB, OHOT€OIIeHO30B M  IKOCHCTEM;
O0COOEHHOCTH  TIPOLIECCOB  HACIEACTBEHHOM  HM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, MNPUCHOCOOIEHHOCTH
OpraHU3MOB, JIEWCTBUS SKOJOTHYECKHX (PAKTOPOB Ha OPTraHU3MBI,
IIEpeHOCa  BEIIECTB W NOTOKAa JHEPIMM B DKOCHUCTEMAX,
AQHTPOIIOTEHHBIX M3MEHEHMH B DKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOr€0OXMMUYECKUX LUKIIOB B Onocdepe

YMeHue TpUMEHSTh TONyYeHHBbIe 3HAHUS Ui  OOBSICHEHHS
OMOJIOTUYECKUX MPOIIECCOB U SIBJICHUH, IS IPUHATHS MPAKTHICCKUX
pemieHuii B TOBCEAHEBHOM JKM3HH B IESIX OOCCTIICUCHHS
0€30MacHOCTH CBOETO 37I0POBBSI M 370POBbSI OKPYKAIOUIUX JOJEH,
COONIOZICHUSI HOPM TPaMOTHOTO TIOBEACHHUS B  OKpYKaIoLIei
MPUPOTHON cpejie; MOHWMAaHHE HEOOXOIMMOCTH HCIIOIh30BaHUS
JOCTMDKCHUH  COBPEMEHHOW  OWMOJOTMH Ui  palMOHAJIBLHOTO

MMpUPOAOII0JIb30BAHN A




YMenue peuaThb 3JICMCHTAPHBIC OHOJIOTHYECKHUE 3ada4u, COCTaBIATH

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

YMeHHne BBIIOMHATH Ja0OpaTOpHbIE M TMPaKTHYECKHE pPabOTHI,
coOmoaTh MpaBwia mpu padboTe ¢ y4eOHBIM U J1a0OPATOPHBIM

obopyioBaHuEM

10

YMeHne KpUTHUECKU OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COACpXaHMs, BKIIOYAIOUIYI0 IICEBIOHAYYHBIE
3HaHUS U3 pa3nu4HbIX UcTOUYHUKOB (CMMU, HaydHO-mOMyINsipHbIE
MaTepHalbl); paCCMaTPUBATh TII00ATBHBIC SKOJIOTHUECKUE TPOOIIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3UIIHIO
YMeHue co31aBaTh CcOOCTBEHHBIE MUCHbMEHHEIE U YCTHBIC COO6H.I€HI/IH,

0000111251 6MOTOTHYECKYI0 MHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,

rpaMOTHO HCII0JIb30BAaTh MMOHSATHUHBIN arrapar OHOJIOTHH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

buonorus xak Hayka

buonorust — Hayka o »xuBod mnpupozae. Pomb Ouonoruu B ¢dopMupoBaHuU
COBpPEMEHHOI Hay4yHOU KapTUHBI MUpa. CucTemMa OMOJIOTUYECKUX HAYK
MeTopl O3HAHUS KUBOW MPUPOABI (HAONIOIEHUE, YKCIIEPUMEHT, OIMUCAHHE,
U3MepeHue, KiaccupuKkalus, MOJEIMpPOBAaHUE, CTaTUCTHUYecKas o00paboTka

JTAHHBIX )

JKuBBIe cCTEeMBI U HX opraHnu3anusa

2.1

JXKussie cucrembl (OHOCUCTEMBI) Kak IpeaMeT u3ydeHus Ouonorun. CBoWcTBa

OMOCHCTEM M MX pazHooOpasue

22

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

OpraHU3MEHHBIN, OMYISALUOHHO-BUIOBOM, IKOCUCTEMHBIH, OrochepHbIn

3.1

3.2

3.3

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKU

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

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

benku. CoctraB u crpoeHune O€nKOB. AMHHOKHUCIOTHBI — MOHOMEpHI OENIKOB.
HeszameHnmMble ¥ 3aMEHHMbIE AMUHOKHCIOTBI. AMHUHOKHCIOTHBIA COCTaB.
YPOBHU CTPYKTYpbI OEITKOBON MOJIEKYJIbI (TIEPBUYHAS, BTOPUYHAS, TPETHYHAS U
YeTBEPTUYHAsA CTPYKTypa). XUMHYECKHe CBOiicTBa OenkoB. buonoruueckue
(GyHKIIMHN OEIKOB.

®epMeHThI — Onosiornyeckue katanuzaropbl. CTpoeHue pepmMeHTa: aKTUBHBIN
HeHTp, cyoctpatHas cnenuduuHocts. Kodepmentsl. Buramunbl. Otiamuus

(I)epMCHTOB OT HCOPTAaHUYCCKUX KaTaJIn3aTOPOB

YrneBoabl: MOHOCAaXapu Ikl (TITFOK03a, pud03a U Ae30KCUpr003a), AUcaxapu/ bl
(caxaposza, IlakTo3a) W MoOJHcaxapuibl (KpaxMmal, TIUKOTEH, IIeJIII0I03a).
buonornueckune QPyHKIUN yriIeBOIOB.

Jlumuaer:  Tpurmuuepuasl, crepounabl, (ochomunuasl. 'mapoduibHO-
ruapooOHbIe cBoicTBa. buonormdeckue Qynkuuu ununoB. CpaBHEHHE

YrieBoao0Bs, OCJIKOB U JIMTIUIO0OB KaK HCTOYHHUKOB DHCPTHUU




3.4

Hyxneunossie kucnotsl: JJIHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX
kucnot. Crpoenne u ¢ynkiuu JIHK. Crpoenme u ¢ynkmuun PHK. ATO:

CTpOeHHE U PYHKITUN

3.5

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

3.6

3.7

Knerka xak nenoctHast xuBas cucreMa. OO0miye npu3Haky KJIETOK: 3aMKHYTast
HapykHas MemOpaHna, moJyiekyiasl JIHK kak reHeTwdeckuii ammapar, cuctema

cuHTEe3a OelKa

Tumsl KI€TOK: dyKaproTHdeckas u npokapuotuieckas. OCOOEHHOCTH CTPOSHUS
npokapuoTnyeckol kinerku. Kierounas crenka Oakrepuil. CtpoeHue
YKaApUOTUUYECKOU KJIeTKH. OCHOBHBIE OTJIMYUS PACTHUTEIILHOW, KMBOTHOM H

rpUOHOMN KIIETKH

3.8

3.9

3.10

[ToBepXHOCTHBIE CTPYKTYpHI KJIETOK — KJIETOYHAS CTEHKA, TJIMKOKAIMKC, WX
¢dynkiuu. [Tnazmarnyeckas MmemOpana, e€ coiictBa u pyHkuuu. [{uToruiazma u
e opranouabl. OgHOMEMOpaHHbIE OPTaHOMBI KJIETKH: 3HJOIUIa3MaTHYecKas
cetb (DIIC), ammapar [onbmxu, Jm3ocombl. [lomyaBTOHOMHBIE OpPraHOUIBI
KJICTKU: MHTOXOHIPHH, TUIACTUABL. [IporcXoKIeHne MUTOXOHAPHIA U TUIACTHUI.
Bunapr mnactua. HememOpaHHBIE OpraHOMbI KICTKHU: PHOOCOMBI, KIETOYHBIN

LOCHTP, pPCCHUYKHU, KT'YTUKH. CDyHKIII/II/I OpPraHona0B KJICTKH. Bximrouenus

Anpo — peryasaTopHblii neHTp KieTku. CTpoeHue sjipa: siiepHas 000JI0uKa,

KapuoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHCcHOpT BELIECTB B KJIETKE

)KI/ISHGHGHTGHI)HOCTI) KIJICTKHU

4.1

4.2

4.3

OOMmeH BelecTB, UM METa00JIM3M. ACCUMMWISIIMS (TUTACTUYECKUN OOMEH) U
JTUCCUMUJIIALINAS (SHEPTeTUUECKHil OOMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca
Metaboau3ma. Tunsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHsbIi. Poib

(I)CpMCHTOB B OOMEHE BCHICCTB U IIPEBPALICHNUU SHEPTHUU B KIICTKEC

®dotocunTe3. CBeToBas U TeMHOBas (pa3bl hoTocuHTesa. Peakiun porocunTesa.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A IS XKU3HU Ha 3emiie.
BnusHue ycnoBuil cpeapl Ha (OTOCHMHTE3 U CHOCOOBI MMOBBIIEHUS €ro
IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoUIe OaKkTepuH. 3HAUeHUE XEMOCHHTEe3a s

JKU3HU Ha 3emMiie

DHepreTudyeckuii oOMeH B KJEeTKe. PaciierieHne BelecTB, BBIJICICHHUE U
aKKyMYyJMPOBaHUE DHEPTHMH B KIETKE. OTambl JHEPrEeTHYECKOTO OOMEHa.
['muxonu3s. bpoxxenne u ero Buabl. KuciopogHoe OKUCICHUE, WIIH KIETOYHOE

nbixaHue. PPEeKTUBHOCTh YHEPreTUYECKOT0 0OMeHa




4.4

4.5

Peaknun  marpuuHoro cuHTe3a. [enermdeckas wuHpopmarms u JHK.
Peanuzanus remernueckoil MHPOpPMALUU B KIIETKE. ['@HETHUECKHI KOl U ero
cBoricTBa. Tpanckpumnmus — Matpudsbiii cuaTe3 PHK. Tpancnsuus — 6nocunTes

oenka. KogupoBanrne aMmuHOKUCIOT. Postk pubocoM B OnocuHTe3e Oerka

Hexnerounsie hopmbl ku3HU — BUpYChL. McTopust oTkpeiTus Bupycos (/.M.
WBanoBckuit). OCOOEHHOCTH CTPOCHUA U IKU3HEAEATEIHLHOCTH BHUPYCOB.
Bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W 4YEJIOBEKA, BHI3BIBAEMbBIC
BUpycamu. Bupyc ummynonedpummra yenoseka (BUUY) — Bo3Oynurens CITM/a.

[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUN

5.1

Paszmuoxenue u HHIUBHUAYAJIBbHOC PA3BUTUC OPIraHU3MOB

KneTounslii MK, WM XKU3HEHHBIM UK KiIeTku. MuTepdaza u MHUTO3.
[Tpoueccrl, mpoTekaronue B uuTepdasze. Pernmmkanus — peakus MaTpUIHOTO
cunte3a JIHK. Crpoenune xpomocoM. XpOMOCOMHBI HabOp — KapHUOTHII.
JuniaouaHbli W TAalUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBIL.
[{uronoruyeckue OCHOBBI PA3MHOXKEHUS W HWHAUBUIAYAJIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenune xnetkn — muro3. Cragun murtosa. Ilpoueccel, mpoucxonsmme Ha

pa3HBIX CTAAUSAX MUTO3a. BUOJOTHYECKUI CMBICI MUTO3a

5.2

5.3

@®opMbl pa3MHOKEHHUSI OpraHU3MOB: Oecriosnioe U mosnoBoe. Buabl Oecrionoro
PasMHOXKEHUS: JIeJIeHHEe HaJBOE, IOYKOBAHUWE OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTMBHOE pasMHOXKEHUE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAYCHHUEC JIA CCIICKIINN

[TomoBoe pa3MHOKEHHUE, €TO0 OTJIMYHUS OT OECIONOTO.
Meiios. Cragum wmeito3a. Ilporecchl, mpoucxonsiide Ha CTaausx Meno3a.
IToBenenne xpomocom B Menose. Kpoccunrosep. buonornueckuii ¢cMbICI U

3HaUYeHNe Meno3a

5.4

l'ameTorenes — nmporecc 00pa3zoBaHuUs MOJIOBBIX KIETOK y )KUBOTHBIX. [Tor0BBIE
JKeJe3bl: CeMEHHUKHU U SMYHUKUA. OOpazoBaHKUe U pa3BUTHE MOJIOBBIX KIETOK —
ramer (criepMaTo30M/1, sIMIIeKIeTKa) — cliepMaTorenes u ooree3. OcobeHHOCTH

CTPOEHHUS SIMIEKIIETOK U cepMaro3on10B. OmnonoTBopenue. [lapreHorenes

5.5

WnauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpUOHAIbHOE  pa3BUTHE
(amOpuorenes). DTambl IMOPHOHATBLHOTO PA3BUTHS Y TIO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisius, opranorenes. IloctamOpuonansHoe pasputue. Tumnb
NOCTAMOPHOHANIBHOTO Pa3BUTHA: MpsIMOE, HenpsiMoe (JIMUMHOYHOE). BriusHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CITOCOOHBIEC BBI3BIBATH BPOKIEHHBIE
YpOIICTBA.

Poct u pasButrue pactenuil. OHTOreHEe3 IIBETKOBOTO PACTEHUS: CTPOCHHUE

CCMCHH, CTalUN PA3BUTHUA




HaCJIGI[CTBCHHOCTB 1 U3BMCHYUBOCTH OPraHN3MOB

6.1

6.2

6.3

6.4

6.5

6.6

IIpenmer u 3amaun reHetuku. Mcropus pa3BuTusa reHeTUKU. BKitag poCCUIUCKHUX
U 3apyOeKHBIX YYE€HBIX B pa3BUTHE TEHETHKH. MeETonbl TEeHETHKH
(ruOpuI0IOTHYECKUH, LUTOIC€HETUYECKUH,  MOJIEKYJISIPHO-T€HETUYECKHA).
OcHOBHBIE T€HETUYECKHUE IOHATHSA. | eHeTYecKast CHMBOJINKA, UCIIOIb3yEeMas B

CcXeMax CKpelUBaHUN

3aKOHOMEPHOCTH HacCJeI0BaHUs NPU3HAKOB, YCTaHOBJEHHbIE I'. MeHaenem.
MoHorubpuaHoe CKpelMBaHue. 3aKOH eAWHO00pasusi THOPHIOB IEPBOTO
nokosneHus. [IpaBuiio OMUHHpOBaHUS. 3aKOH pAacCILEILUICEHHUs] IPU3HAKOB.
I'unoresa uncroTel ramert. [1osiHOE M HENMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe ckpemmBanue. 3aKOH HE3aBUCHMOT'O HACIICAOBAaHUS TPU3HAKOB.
L{uToreneTnveckne OCHOBBI JUTHOPHUIHOTO CKpEIIMBaHUSA. AHaATU3UPYIOIIEe
ckpemuBaHue. Vcronb30BaHME — AaHANU3HUPYIOUIETO  CKpPELIMBAaHMS s

OIIPCACIICHUS I'CHOTHUIIA ocobu

CuernneHHoe HacnenoBaHue npuszHakoB. Pabora T. Moprana no cremnjieHHOMY
HACJIEIOBAaHWIO TEHOB. Hapyiienue creruieHus TeHOB B pe3ysbTare
KPOCCHHIOBEpa. XpPOMOCOMHAsi TEOpHUsl HACJIEICTBEHHOCTH. ['eHeTnueckue
KapThl.

['enetuka mosia. XpoMOCOMHOE OmpefeNieHue Mmoja. AyTOCOMBl U TIOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble U TeTeporaMmeTHble opranu3Mbsl. HacnemoBanue

IMPU3HAKOB, CHCIIJICHHBIX C I1OJIOM

N3meHunBOCTh. BBl N3MEHYMBOCTH: HEHACIEACTBEHHAs M HACJIEICTBEHHAS.
Ponep cpenpl B HEHAacneACTBEHHOM  M3MEHUYMBOCTH.  XapaKTEPHCTHKA
MOJIU(PHUKAIIMOHHON H3MEHYMBOCTU. BapuallmoHHBIM psa M BapualOHHAas
kpuBasd. Hopma peakuuu npusHaka. KonuuecTBEHHbIE U KayeCTBEHHbBIE

IpU3HAKU U UX HOopMa peakunu. ColicTBa MOIU(UKAIIMOHHONW N3MEHYMBOCTU

HacnenctBeHHas, WM TE€HOTHNHYECKas, HM3MEHYMBOCTb. KomOMHaTHBHas
W3MEHYUBOCTh. Meilo3 M ToJoBOM mpolecc — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTarmoHHass W3MEeHUYMBOCTh. Kitaccudukamms myTaimid:
TE€HHBIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U IpUYUHBI MyTaliuil. MyTareHHble
(dakTopbl. 3aKOH TOMOJIOTHYECKUX DPSJIOB B HACJIEACTBEHHOW HM3MEHUYMBOCTH

H.U. BaBusnioBa

I'enetuka uenmoBeka. Kapuorunm wyenoBeka. OCHOBHBIE METONIbI TE€HETHUKH
YeJI0BEKA: reHeaJIoTHICCKUH, OM3HEIOBBIH, IIUTOIrEHETHYECKHM,
OMOXMMHYECKHA, MOJEKYyIspHO-TeHeTndeckuil. COBpEeMEHHOE Ompe/esieHNe
TE€HOTHIA: TOJTHOT€HOMHOE CEKBEHHPOBAaHUE, TECHOTUIIUPOBAHUE, B TOM YHCIIE C
nomomnipio [I1[P-ananu3a. HacrmencrBenHple 3a00JieBaHUs YeIOBEKAa: T'CHHBIC

0o0J1e3HH, OOJIE3HU C HACIIECTBEHHOM MPEPaCIOI0KEHHOCTBIO, XPOMOCOMHBIE




7.1

7.2

7.3

11 KUIACC

6one3nn. CoMaTHUECKUEe W TeHEpaTHBHbIC MyTalMH. [IpUHIMIIBI 3J0POBOTO
o0Opa3a KHW3HHM, JAWATHOCTUKH, NPO(PUIAKTHKH U JICYEHUS TCHETUYECKUX
0oe3HeH. Menuko-reHeTH4eCKOoe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEIMIMHCKOW TI'€HETHMKH B MPEAOTBPAILECHUN U JICYCHUHU TIE€HETHYECKUX

3a00JI€BaHU YeI0BeKa
Cenexnus oprann3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenekiusi Kak Hayka MU Tpolecc. 3apOoXACHUE CENEKIMU U JTOMECTHUKAIIMS.
Yuyenne H.U. BapwimoBa o0 meHTpax MPOUCXOXKICHHUS W MHOT000pasus
KYJIBTYPHBIX pacTeHui. L{eHTpbI MpoucX 0K aeHHs JOMAITHUX KUBOTHBIX. CopT,
opo/ia, ITaMM

CoBpeMeHHbIE METO/bI CeNeKIuU. MaccoBbI M MHIMBUIYaJIbHBIH OTOOPHI B
CEJIEKLIUU pAaCTEHUU U KUBOTHBIX. OlLIEHKa 3KcTepbepa. BInM3kopoacTBEHHOE
cKpemBanue — UHOpuauHT. Yuctas nuHus. CKpelnMBaHWE YHCTBIX JIMHUH.
I'ereposuc, wiu rubpugHas cuina. HepoactBeHHOE CKpelliuBaHue — ayTOPUANHT.
Otpanénnas rubpuguzanus u e€ ycnexu. McKyccTBEHHBI MyTareHes u
MOJyYeHUE MOJIUIUIONIOB. JIOCTHXKEHUS CEeNEeKIMH pPACTEeHUH, >KUBOTHBIX U

MHUKPOOPTraHU3MOB

buoTtexHonoruss kak oTpacib HpPoU3BOJACTBA. ['€HHas HHXKeHepus. OTarbl
co3nanus pexomOuHantHo JIHK wu Tpancrennsix opranusmon. Knerounas
uHxeHepus. Kiierounele KynbTypbl. MUKpPOKIOHAIBHOE  pa3MHOKEHHE
pactennii. KinoHHMpoBaHHME BBICOKOIIPOJYKTHBHBIX CEJIBCKOXO3SIMCTBEHHBIX
OpraHU3MoOB. DKoOJIOTHUYeCKuEe M 3Tudeckue npodiemsl. MO — reHernuecku

MOAU(UIIPOBAHHBIE OPTAHU3MBI

Kon

1.1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

DBOJIIOLIMOHHAS OUOJIOTHUS

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CuzerenbctBa  3Bomtouuu. [lageoHTomorm4yeckue:  MOCIEAOBATEIBHOCTh
MOSIBJICHUSI BUJOB B MAaJICOHTOJIOIMUYECKON JIETONMUCH, MEepeXOo/Hble (OPMBI.
buoreorpaduyeckue: cxonctBo u paznuuue (ayH U (IOp MaTEpUKOB U
OCTPOBOB. DMOPHOJOTMYECKHE: CXOJACTBA U pa3iMuus SMOPHUOHOB pa3HbIX
BUJOB  TNO3BOHOYHBIX.  CpaBHUTEIBHO-aHATOMUYECKHE:  T'OMOJIOTHYHBIE,

aHAJIOTUYHbIE,  pPyJUMEHTapHblE  OpraHbl, aTaBU3Mbl.  MoOJEKyIIpHO-




1.2

OHMOXUMHUYECKUE: CXO0ACTBO MCXaHU3MOB HACICIACTBCHHOCTH MW OCHOBHBLIX

MeTaboIMUYeCKUX MyTell y BceX OpraHu3MoB

OpomounonHass teopusa Y. Japeuna. Ilpennocbuiku  BO3HUKHOBEHHUS
JapBUHHU3MA. J[BIDKYIIME CWIIBI DBOJONHMH BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE MPU OTPAHMYCHHOCTH PECYPCOB, HEOIpeAeIEHHAS H3MEHUNBOCTb,

00pn0a 3a CyIIecTBOBAaHUE, €CTECTBEHHBIN 0TOOD)

1.3

1.4

Cunrernueckass Teopus sBomouun (CTD) M OCHOBHbIE €€ TOJIOKEHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOJIOUH

JBwxyuye cuibl (GakTopbl) 3BOJIOLMU BUAOB B Ipupoae. MyTanMoHHbII
mporecc 1 KOMOMHATHBHAS M3MEHYUBOCTh. [lomysiioHHBIE BOJHBI U Ipei(
reHoB. M3omsanus u murpauus. EcrecTBeHHbIN 0TO0p — Hanpapistomuil pakTop
sBoItOIU. DOPMBI €CTECTBEHHOTO 0TOOPA.

IIpucnocoOaeHHOCTh OpPraHM3MOB Kak pe3yibTarT 3Boitonuu. [Ipumepst
MPUCTIOCOOTICHNUH Y OPraHu3MOB. ApoMOP(O3bI H UAHOAANTALINH.

Bun wu  BugooOpasoBanme. Kpurepun  Buma.  OcHOBHbIE  (OpPMBI

BHI000pa30BaHus: reorpaduueckoe, IKOIOrHIecKoe

1.5

MaKpOSBOHIOI_II/ISI. CDOprI OBOJIFOIIUHN: @HHGTH‘ICCK&H, JAUBCPIrCHTHAA,

KOHBEpreHTHas, napauienbHas. HeobpaTumocTs 3BosIOINN

Bo3HuUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHay4yHble MpENCTABICHUS O 3apOKICHHM KW3HU. HayuyHble rumoressl
BO3HUKHOBEHHUS XHM3HM Ha 3emyie: aOuoreHe3 W MHaHCIEPMHUSA. XUMHUYECKas
ABOJIIOLMSL. DKCIEPUMEHTAIbHOE MOATBEPKACHUE XUMUYECKOW 3BOJIOIMHU.
HauanbHble sTansl 6uonorudeckoit spomonuu. I'unoreza PHK-mupa. Ilepsbie

KIJIECTKHU U UX 3BOJIFOIIUA. (DOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII J)XKUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emusie mo 3pam u nepuojaM. Karapxeil. Apxeiickas u
npotepo3oiickass dpel. Ilanmeosoiickas 3pa u e€ mnepHoAbl: KeMOpHICKHiA,
OpJIOBUKCKHM, CUIYpUHCKHH, JI€BOHCKMM, KAMEHHOYTOJbHBIM, NEPMCKHM.
Me3so30iicKkas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKH, MEJIOBOM.

KaiiHo3oiickass 2pa W €€ Tepuoapl: TNaJCOTCHOBBIN, HEOTC€HOBBIN,
AQHTPOIIOICHOBBIA. XAapaKTEpUCTHUKA KIMMara M TEOJIOTMYECKUX IPOLECCOB.
OCHOBHBIE 3TaIlbl BOJIOLUU PACTUTEIBHOTO U JKUBOTHOTO MUpPa. ApoMOP(O3bI
y pacTeHMi M >KMBOTHBIX. [losiBneHME, pacBeT W BbIMUpPAHHUE I'PYII JKUBBIX

OpraHu3MOB

2.3

Cucrema OpraHMYecKOro MHpa Kak oOTpakeHue -HBoiouud. (OCHOBHbBIE

CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB
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2.5

DBouroLus yenoBeka. AHTPOMOJIOTHs Kak Hayka. Pa3BuTue mpeacTaBiIeHui o
MPOMCXOXKICHUH 4YeloBeKa. MeToabl M3ydeHus aHtpomnoreHesa. Cxonucrsa u
pa3nuyMs YyeloBeKa U )KUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHUE YeTI0BEKA.

JiBrxymue cuibl (pakTopsl) aHTporniorenesa. HaciencrseHHas N3MEHUYMBOCTD
ecTecTBeHHbII 0TOOp. OOmecTBeHHBIN 00pa3 KU3HH, M3TOTOBJICHUE OpPYIUil

TpyJa, MBIIIIJICHUE, PeUb

OCHOBHBIE CTaZMU U BETBH JBOJIOLMHM 4YEJIOBEKAa: aBCTPAJIONUTEKH, YermoBek
ymenslid, YenoBek mNpsAMOXonsmui, YenoBeK HeaHIAEPTAIbCKuM, Yenosek
pa3yMHblid. Haxoku nckomaeMbIx OCTaHKOB, BpeMs CYLIECTBOBaHMs, 001acTh

pacmpocTpaHeHus1, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUs

2.6

YenoBeueckne packl. OCHOBHBIE OOJIBIINE PAChl: €BPOIICONIHAS (eBpa3uiicKasi),
Herpo-aBcTpajiouHass  (dKBaTOpHajbHas),  MOHTOJIOMJIHAs  (A3MATCKO-
amMepHuKaHckas). YepTsl MpUCTIOCOOIEHHOCTH TPEICTABUTENCH YEITOBEYECKHX
pac K YyCIOBMsSM cyuiecTBoBaHUs. EnuHcTBO wenmoBeueckux pac. Kpuruka

pacusma

Opranu3Mbl 1 OKpyXarouias cpeaa

3.1

3.2

33

34

OKoJjorus Kak Hayka. 3aJladyd U pa3Jelibl SKOJIOTMH. MeToabl 3KOJIOIMYEeCKUX
uccleNoBaHuM.  DKoyiornyeckoe  MHpoBo33peHue.  Cpenpl  OOMTaHMS

OpraHu3MoOB: BOJHAA, HA3CMHO-BO3AyIIIHAA, [TIOUYBCHHAs, BHYTPUOPIraHU3MCHHAA

Okonornyeckne (axropel. Kiaccudukanms skonoruyeckux — (pakTopos:
abuoTuveckre, OMOTHYECKHE M AaHTPOIOTEeHHbIE. JIeHCTBUE 3KOJIOTHYECKUX

(akTOpOB HA OPraHU3MbI

AbuoTtnueckue (pakTophl: CBET, TeMIEpaTypa, BIAXHOCTb. POTONEPHOAU3M.
[IpucnocoOneHust OpraHu3MoB K JEUCTBUIO a0MOTHYECKUX (PAKTOPOB.

buonorunueckue PUTMBI

buotnueckue ¢axtopsl. Buabl 6MOTHUECKHX B3aUMOJCHCTBUI: KOHKYpPEHIIHUS,
XHUIIHWYECTBO, MMapa3uTH3M, MYTyaliu3M, KOMMEHCAIU3M (HaxjJeOHUYECTBO,
KBapTHPAHTCTBO), AaMEHCAJIW3M, HEUTpaidu3M. 3HaYeHHe OHOTHYECKHX

BBaHMOHeﬁCTBHﬁ JJId CYIIECTBOBAHUA OPraHU3MOB B IIPUPOJHBIX COO6II.[€CTBaX

3.5

OKOJIOTHYECKHE XapaKTCPUCTHUKHU MOITYyJIAINHN. OcCHOBHBIE IIOKa3aTeCIn
NomyJjdanuu: 4YuCJICHHOCTb, INIOTHOCTBb, POKIAAEMOCTb, CMCPTHOCTb, MMPUPOCT,

Murpanus. JJnHaMuKa YUCIEHHOCTH MOMYJIALMY U €€ Perymsanus

COO6H_ICCTBE[ N 3KOJOTMYCCKUC CUCTEMBI




4.1

CoobmiecTBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBas,
HpPOCTPAHCTBEHHAs, Tpoduyeckas (nuiieBas). Bunmbl-momuHanTel. CBs3U B

OouoIEeH03€e

4.2

DKoornyeckue cuctembl (9Kocucrembl). [loHsiTHe 00 9KOcHUcTeMEe U
ouoreoneHo3e. DyHKIHOHAIbHBIE KOMIIOHEHTbl 3KOCHUCTEMBL: IPOJYLEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BeLIECTB U IOTOK SHEPruud B
skocucreme. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI. [IniieBble nenu u
cetu. OCHOBHBIE IIOKa3aTelIM SKOCUCTEMBL: OHOMacca, IPOAYKLUS.
DKoJIorn4yeckre MUpaMu/bl: MPOIYKIMH, YUCIEHHOCTH, Ouomaccel. CBoHCTBa

9KOCUCTEM: YCTOMYMBOCTb, CAaMOpEryJsiiusl, pazsutue. Cykueccus

4.3

4.4

4.5

[Ipupoanbie 3K0cHCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO MM
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTpOTIOTEHHBIE ~ JKOCHUCTEMBL.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonoruyeckoe u X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak ¢akrop ycroWumBocTH 3KocucteM. CoxpaHeHue

OHMOJIOrMYeCcKOro pa3HooOpasust Ha 3emiie

Yuenne B.M. Bepnanckoro o Ouocdepe. ['paHuIpl, coctaB u CTPYKTypa
ouocdepsl. XKuBoe BemecTBo U ero Qpynkiuu. OcobeHHocTn Ouochepsl Kak
ro0anpHOM 2KocHcTeMbl. JIMHaAMHUecKoe paBHOBecHEe U OOpaTHas CBS3b B
ouocdepe. KpyroBoporsl BemiecTB U OMOr€OXMMHYECKHE ITUKIIBI 3JIEMEHTOB

(yraepona, azota). 30HaIbHOCTH OHMOC(hepbl. OCHOBHBIE OMOMBI CYIIN

UYenoseuectBo B Ouochepe 3emiin. AHTpONOTEHHBIE U3MEHEHUS B Ouocdepe.
I'mobanbHBIE HKONIOTHYECKHE TTPOOIIEMBI.
OcHOBa pallMOHAJIBHOTO YIOPAaBIEHUS TNPUPOAHBIMU pecypcamMH U HX

HUCIIOJIB30BaHMUC. I[OCTI/I)I(CHI/ISI OMOoJIOTUH U OXpaHa MpHUPOAbI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

- buonorus: 10-i knacc: 6a30Bb1ii ypoBeHb: yueOHuk/ B.B. [Taceunuk, A.A.Kamenckuii, A.M.
Py6moB; mox pen. B.B. Ilaceununka, Mocksa. [Ipocsernienue.

- buonorus: O6mas 6uonorus: 11-ii knacc: 6a30BbIil ypoBeHb: yaeOHuk / B.M.CuBornazos, 1.b.
Aradonosa, E.T. 3axaposa. — M.: [Ipoda

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

- Meroanueckoe nocobue k yuebuuky B. U. Cuornasosa, . b. Aradonosoii, E.T. 3axapoBoit
«buonorus. O6mas 6uonorus. basosslit ypoBens. 11 kimace» aBropaB. . CuBornazos. - M.

Hpoda.

- buonorus [oypounsie pazpabotku 10-11 knacc. B.B. [laceunux, I'.I". llIBernos, T.M.
Edumona, YueOnoe nocobue asns o0ieo0pa3oBareabHbIX Opranu3anuii. ba3oBbiit ypoBeHb.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1. http://bio.clow.ru/ 6uoIorus mJIs MIKOJILHUKOB

2. https://uchebnik.mos.ru/catalogue?subject ids=57 «MoCKOBCKas3IEKTpOHHAs IIKOIa». B e€
6ubauoreky 3arpyxeno noutu 800 TeicIYayAHO-, BUAECO- U TEKCTOBBIX (ailyioB, yHeOHUKH U
00pa3oBaTeNbHBICIPUIOKEHUS

3. https://resh.edu.ru/subject/5 marpopma «Poccuiickas anekTpoHHaskoaay. Ha neit cobpanbt
3a/1a4M, TEMaTHUYECKHE KyPChl, BUIEOYPOKHU

4. http://fcior.edu.ru/- ®enepanbHbIN HEHTP UHPOPMATMOHHOOOPA30BaTENbHBIX PECYPCOB
(PLIOP)

5. https://infourok.ru/videouroki/biologija Buneo ypoku or OOO «Hpoypok»buonorus

6. https://www.yaklass.ru/p/biologia nndpooit o6pazoBarenbHblil pecypc«SIknace
(TeopHsHIPaKTHKA)

7. http://school-collection.edu.ru/eguHas KOmIeKus HU(POBIXOOPA30BATENBHBIX PECYPCOB
3ei
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