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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusn»  coctaBwiM: KoHUentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€H, ColIepKaHUs, pPE3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
oO1rero oopazoBanusi B Poccuiickoit denepaiinm, a Tak:ke MOJ0KEeHUs 0 crienuduke
Ouonornu, €€ 3HAYCHWH B TIO3HAHMM >KUBOM MPHUPOABI U 0OECIeYCHHUH
CYIIECTBOBAHMS UeJIOBEeUECKOTro oOrmiecTBa. COrTacHO Ha3BaHHBIM TOJIOXKEHUSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Guosioruu 1aét MpeiCTaBlIeHUE O 1eJsX, 00 o0IIel cTpaTeruu
oOy4eHus1, BOCIIUTAHUSA U PA3BUTHSI 00yUaIONINXCs CPEACTBAMH Y4eOHOTO ITpeiMeTa
«buonorusy, onpezaenser 00g3aTeNbHOE MPEAMETHOE COACPKAHKE, €T0 CTPYKTYPY,
pacnpeneseHue 1Mo pasziefnaM M TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTeIbHOCTh
U3Y4YeHUs] Y4eOHOr0 MaTepHrasia ¢ yuéTOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM OOpa30BaTEIbHOIO MPOILECCa, BO3PACTHBIX OCOOEHHOCTEH
oOyyJarommxcs.

B nporpamme o 61010THN TaK)Ke YIUTHIBAIOTCS TPEOOBAHUS K TIIIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHbIM U TPEIMETHBIM pe3yibTaTaM OOy4YeHUs B
hopMUpOBaHUH OCHOBHBIX BUIOB y4eOHO-TI03HABATEILHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
MPUHITMI TPEEMCTBEHHOCTH B M3yYe€HUM OWOJoruMM, Onaromaps 4eMy B He
MIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUW, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHUYECKOTO MBIIIICHUS, IPEICTABICHUI O 3I0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpYXKaIoIlel MpUPOIHON cpere.
[ToaToMy Hapsimy ¢ u3yueHueMm OOIEeOMOTOTUYECKUX TEOPHUH, a TaKXkKe 3HAHHUM O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTPaMMe MO OMOJIOTMH YJEICHO BHHMAaHHE HCIIOH30BAHHIO
TIOJIYYCHHBIX 3HAHUH B MTOBCEIHEBHOM JKU3HU VIS PEIICHUS MPUKIIATHBIX 3a7a4, B
TOM 4YHCIE: TMPO(QUIAKTHKN HACIEACTBEHHBIX 3a00JIEBaHMI YEOBEKA, MEIUKO-
T€HETUYECKOT0 KOHCYJIBbTUPOBAHUS, 000CHOBAHMSI HKOJIOTHYECKH 11eJIeCO00pa3HOTro
IIOBEJCHUS B OKPYXKAIOWIEHW MPUPOJHON Cpelie, aHaIu3a BIMSHUS XO3SMCTBEHHON
JeSITEIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX YKOCHCTEM.
VYcunenue BHHMMaHHMS K MPUKIATHON HAMpaBiICHHOCTH Y4YEOHOro mpeaMera
«buonorus» MpoOAMKTOBAHO HEOOXOAMMOCTHIO 00€CTICUCHUS YCTIOBUH JIJIS PEIICHHUSI



OJTHOM M3 aKTyaJIbHbIX 3a]a4 IIKOJIBHOTO OMOJIOrM4eCKOro o0pa3oBaHus, KOTopas
npeanonaraet (GOpMUPOBAHUE Yy OOYYAIOMIMXCSA CIHOCOOHOCTH aJanTHPOBATHCS K
VU3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
MecTo. OHa oOecreunBaeT (OPMHUPOBAHUE Y OOYYAIOUIMXCS IMPEACTABICHUN O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHHUS O KUBOHM MpHUpoje, e
OTJINYMTENIbHBIX TMPU3HAKAX — YPOBHEBOW OPraHHU3allMA W 3BOJIIOLUHU, CO3HAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoasl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3J0pOBOro M Oe3zomacHoro oOpasza
YKU3HH, DKOJIOTMYECKOTO MBILUICHUS, IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
1 YEJIOBEKY.

bonbiioe 3HaueHre OMONIOTUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuatomuxcs. M3yuenue 61oa0ruu o0ecnedyrnBaeT ycioBus s (OpMHUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbI, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTHU, (PU3HKHU, XUMHUH U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeIHA3HAYCHUM Y4eOHOro IpenMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICICHUS NOIXOJOB K OTOOpY H
CTPYKTYPHPOBAHUIO €T0 COAEpKaHUs, TMPEICTABICHHOTO B IIPOrpaMMe IIO
OHOJIOTUH.

Otb60p comepxkanus ydebHoro mpenmera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBl OCBOMTH 3HAHHUA M YMEHHs, 3HaYUMbIE JIs
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACNSIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHOU cpejie, BOCTpeOOBAHHBIE B MOBCEIHEBHOM
XKU3HU U MPaKTHUECKOM jesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAaHUU
3aHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIyaT OCHOBOM At pOpMUpPOBaHUS
MPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTAIMSX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHW3alUU
OMOJOTNYECKOro 00pa3oBaHMsl.

CTpykTypupoBaHHe cOAepX)aHUs y4yeOHOro Marepuajga B IPOTrpaMMe I10
OMOJNIOTMH OCYIIECTBICHO € Y4YETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHMH 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBON OpraHU3alluu U
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npenmera «bromorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bruonorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak
Oouonoruueckas cucreMa», «CuctemMa M MHOrooOpasue OpraHMYeCKOTO MHUpPay,
«OBOJIIOLMS KUBON PUPOJBD», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.



Lens u3yuenuss ydueOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM pa3HOrO0 paHra M NpUOOpeTeHHe YMEHUH
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JIEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YPOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIIMX 3a/1ayu:

OCBOCHHME OOYYaIOIUMUCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIy>KaIlUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAy4YHOTO TMO3HAHMS, CTPOSHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX KUBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHU3AINH, BBIIAIOIIUXCS OTKPBITHIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOy4YalOIMIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPUYECKUX CIOCOOHOCTEW B MpoIllecCce aHaW3a JAaHHBIX O IMyTSX Pa3BUTHSA B
OMONOTHH HAyYHBIX B3TJISIOB, MW M MOAXOAOB K W3YYCHHIO JKUBBIX CHUCTEM
pa3HOTO YPOBHS OpraHU3aIiH;

CTAaHOBJICHHE Yy oOOydJarommxcst oO0meil KyJnbTypbl, (YHKIIMOHAILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHATH U OILEHUBATDH SBJICHUS OKPY>KAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWH 3HAHUH M OTIBITA, TOTYYECHHBIX IPH HU3YICHUN
Onooruy;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTHH;

BOCTIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUSI YEJIOBEKOM YKHBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOTIOICHUS dTUIECKUX
HOPM IIpU MIPOBEIECHUH OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMICHUS YPOBHS
IKOJIOTUYECKOH KYIBTYPHI, A1 (HOPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHHUIO K OKPYXKAIOIEn cpejie,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIIOJCHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTENbHBIM Y4YEOHBIM IMPEAMETOM, BXOIAIIUM B
cocTaB IpeaMeTHOM obnacTi «EcTecTBeHHO-HAYYHBIE TIPEIMETHDY.

Jlist m3ydenusi OMoI0ruu Ha 6a30BOM YPOBHE CPETHETO OOIIEro 00pa3oBaHus
orBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 gac B Henmento). B cOOTBETCTBUU ¢ YUEOHBIM IIJIAHOM, YYEOHBIM KaJIeHIapHBIM



rpadukoM, pacircanuem ypokoB MbOY «Illkoma Ne 113» Ha 2025-2026 yueOHbIiH
roJ1 pabovyro mporpaMMmy HEOOXOAMMO PEaTH30BaTh:

¢32a 34 yueOHbIX yaca B 10a kiacce;

®32a 34 yueOHbIX yaca B 11a knacce.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocodueit, ITUKON, ICTETUKON U MPaBOM.
Ponb Ouonoruu B popMUpOBaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

Metoabl TO3HAHUS KUBOUW MPUPOIbI (HAOII0IEHHE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJETUpPOBaHUE, CTaTUCTHYecKass o00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IMYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aIiuu OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelIeCTB B KkieTke. llommepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHre OeTKOB. AMUHOKHUCIOTBI — MOHOMEPHI OEITKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmeHTHI — Onosornueckue Katanmm3aTopbl. CTpoeHue pepMeHTa: aKTUBHBIHI
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otangus
(GhepMEHTOB OT HEOPTaHWYECKUX KaTalu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposa, JlakTo3a) W mHoJucaxapuibl (Kpaxmai, TJIMKOTEH, IeJUTI0J03a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOAOB, OEJIKOB U JIMIHIOB KaK UCTOYHUKOB SHEPTHUU.

HykneunoBesie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3auMOICHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUH. MeTObl U3yUYEHUs KIIETKH.

Kietka kak nenoctHas xuBasi cucteMa. OO1ye Npu3HaKku KIETOK: 3aMKHYTast
HapykHas MmemOpana, Moiekynsl JIHK kak reHetumdeckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TMPOKapHOTUYECKOM KieTku. KierouHnas crenka Oaktepuii. CTpoeHmue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsA CTEHKA, IVIMKOKAJIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u ¢pyHkiuu. [{utomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
nr30cOoMBbl.  [IoTyaBTOHOMHBIE OpPraHOWbl KJIETKU: MUTOXOHIAPHUH, TUIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJpuM u t1iactun. Bunel mmactun. HememOpaHHbie
OpraHOWJIbl KJIETKUA: PUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdleMoHCcTpaum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIsann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jnarpammel: «PactipeiesieHue XUMUYECKUX DJIEMEHTOB B HEKUBOU IMPUPOAEY,
«PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJILH.

Tabmuubr u cxembl: «llepuoamdeckass Tabnuia XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes Oenka», « CTpoeHrne MOJIEKYJIbl Oenkay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MoseKybl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIIETKN», «CTpOEHUE >KMBOTHOW KIIETKH,
«CTpoeHHE pPACTUTENBbHOM KIETKW», «CTpOoeHHE NPOKAPUOTHUYECKOU KIIETKI,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTtopHblie U npakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabota No 2. «/3ydyeHue CTpoeHHsS KIETOK pacCTEHUH,
KUBOTHBIX M OakTepHil MOJ MUKPOCKOIIOM Ha FOTOBBIX MHUKpONpEnaparax u ux
OMHCAHUEM.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonu3ma. Poip 3aKOHOB COXpaHEHUs BEIIECTB M JHEPruM B NOHUMAaHUU
MeTabom3ma.

Tunsl oOMeHa BeliecTB: aBTOTPOHBIN U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPhekTuBHOCTL (HOTOCUHTE3a. 3HAUCHUE (DOTOCUHTE3a ISl KU3HU
Ha 3emiie. BausiHue ycinoBuil cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHUE YHEPTUU B KIIETKE. DTarbl SHEpreTuueckoro ooMeHa. ['nmukomnus.
bpoxenne u ero Buibpl. KucinopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTh FHEPrETUIECKOTO OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHdpopmamus u JIHK.
Peanuzauus reHetuueckoil uHopmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Otanbl TpaHciasuuu. KomupoBanue amuuokucnor. Pomnbs pubocom B
OonocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. UcTtopust oTkpsiTus Bupycos (. WM.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HCHHOTO IIMKJIa BUPYCOB.
baktepuodarn. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc ummynonedurura gyenoseka (BUY) — BozOyaurens CITM/]a.



OOpatHast ~ TpaHCKpumIus, peBepraza u  uHTerpasa. lIpodwumakrtrka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomen», «Xiopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenune u xuzHeHHbM nukia Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monaenu-anuinkanuu «Yasoenue IHK u Tpanckpunuusy,
«buocunres 6enkay, «CTpoeHHne KIeTKn», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI PAa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJIICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CIIOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOXKeHUE. VICKyCCTBEHHOE KIOHUPOBaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusIX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE MeNo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble »*kene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHuE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEepPMATOre€HE3 M OBOIEHES3.
Oco0OeHHOCTH CTpOeHUsl SULEKIETOK M cHepMaro3ousioB. OmiogoTBOpEHHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAMOPHUOHAIIBHOTO Pa3BUTHUA: MpsiMOe, HempsiMoe (IMYuMHO4YHOE). BinsHue



Cpelbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meiiosy, «IIpsMoe U HenpsiMoe pa3BUTHE», «I'aMeTOreHe3 y MJIECKONUTAIOIINUX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOMIETOY, «SIHleKIeTka MieKonuTarouero», «KapuoknuHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-anIuIuKanus «J/lejieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

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

JlabopatopHas pabora Ne 4. «/3ydeHue CTpOEHHS TOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
V4EHBIX B pa3BUTHE TCHETHKA. MeTOoIbl TEHETHUKH (THOPHIOIOTHYCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAaHOBJIECHHbIE ['. Menaenem.
MonorubpuiHOe CKpelMBaHue. 3aKOH eIWHO00pa3us THOPHUIIOB IIEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH PaCIICIUICHU PU3HAKOB. [ nnore3a
YuCTOTHI raMeT. [loiHOE ¥ HEeMmoMHOe TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTnueckrue  OCHOBBI  JUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpeumpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CuernnienHoe HacneaoBaHue npu3HakoB. Pabota T. Moprana o cuernjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapylieHue cuensieHns reHoB B pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHAasi TEOpUsI HACIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoOMOCOMHOE OMNpPEAEIICHUE M0JIa. AYTOCOMBI M TOJIOBbIE
XpoMOCcOMBI. ['omorametrHeie M reTeporaMeTHeie oOpranusmbl. HacienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

M3MeHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBeHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOCTBa MOAM(PUKAIIMOHHON U3MEHYHNBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpolecC — OCHOBAa KOMOMHATHUBHOM
W3MEHYMBOCTU. MyTaliMoHHasi U3MEHUUBOCTh. Kitaccudukanus MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa U NMpUYMHBI MyTaluii. MyTareHHble (paKkTOphI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBeKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IIMTOTCHETHYCCKHI, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIE3HU C HACJIEJCTBEHHOM MpPeapacnoyio)KeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MIPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHNN YEIOBEKa.

JlemoHncTpanum:

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

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IIUTOTCHETUYECKast
OCHOBA», «3aKOH PACIICIIJIEHUS U €r0 IUTOT€HETUYECKasi OCHOBA», «3aKOH YUCTOTHI
rameT», «JlurubpuaHoe ckpemmBanuey, «LluTonornyeckre OCHOBBI JUTUOPUTHOTO
CKpeluBanusy, «Menosy», «BzanuMoaencTeue ajielibHbIX T€HOBY, «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M 4eloBeKa», «['eHeTnka mosa», «3aKOHOMEPHOCTH
HAaCIIEJIOBaHUsI, CLUEIUICHHOTO ¢ ToJioM», «KapuoTumnbl yeaoBeKka U >KMBOTHBIX),
«Bunpl uameHunBoCcTHY», «MoaudukalmoHHas HU3MEHUYHMBOCTHY, «HacnemoBanue
pesyc-daktopay, «I'eHeTuka rpyIm KpoBu», « MyTalluOHHasI ”3MEHYUBOCTHY.

O6opynoBanue: MoAeNU-aMIIUKa «MOHOTHOPUIHOE CKpEIIMBAaHUEY,
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapart «JIpo3oduinay (Hopma, MyTaruu GOpMbl
KPBUILEB U OKPACKU Teja), repoapuit «I opox MmoceBHOM.



JlabopaTopHble M NpaKkTHYeCKHEe PadoOThI:

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

JlabopaTtopHas paborta Ne 6. «M3yuenue MoauUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BaPUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOD.

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

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

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOKICHUE CEJIEKUMHA U JTOMECTUKALMS.
VYyenue H. U. BaBuiioBa o eHTpax NPOUCXOXKACHHUSI U MHOT000pa3usl KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX0KIEHHS JOMAIIHUX )KUBOTHBIX. COpT, MOpOa, IITaAMM.

CoBpeMeHHbIE METO/IbI celeKIMU. MaccoBblil U MHAUBUAYAIbHBIN OTOOpHI B
CEJEKIIMM pPACTEHUMH U KHUBOTHBIX. OIlleHKa 3KcTepbepa. bim3kopoacTBeHHOE
CKpeluBaHue — uWHOpuAMHT. Yucras nuHus. CKpelIMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnast rubpuansanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojay4yeHue
HOJIATIONIOB. JIOCTHIKEHHUS CENIEKIIMY PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTrexHonorus kak oTpacib MPOU3BOACTBA. |'€HHAs HMHXEHEpPHUs. ITaIbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranuzMoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKOIIPOIYKTUBHBIX CEJIBCKOXO3MCTBEHHBIX OPraHU3MOB.

Okojoruueckue W dtudeckue  mnpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

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

Tabnuupel U cxeMbl: Kapta «lIeHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpyHnpoBaHue U IEPEHOC TEHOB, XPOMOCOM).

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

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

Okckypcust «OCHOBHBIE METOJABI M JOCTHXKEHUSI CEJEKIMU pPACTEHUN W
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,



COPTOUCTIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO3AKCTBO, J1AOOPaTOPHIO
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OMOJIOT M.

[TpennochlIKu BO3HMKHOBEHMSI HBOJIIOLIMOHHOW TEOPUH. DBOIIOLUOHHAS
Teopusi U €€ MecTo B OMoNoruu. BiusiHue 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OHOJIOTMU U APYTHUX HaYK.

CBuzerensctBa 3BOMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
HOSIBJICHUS BHUJOB B HaJCOHTOJIOIMYECKOH JIETONMCH, NEPEXOJHbIE (OPMBIL.
buoreorpaguyeckue: cxoacTso U paznuuue ¢payH U Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IU4Ms SMOPHOHOB pPa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXAaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX MyTeH y Bcex
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochulkM BO3HUKHOBEHUS
JapBUHU3Ma. JIBHOKylIuMe CHJIBI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIeiIEHHAas: W3MEHYMBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

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

MuxkposBosonus. [lomymnsius kak eAMHUIA BUAA U SBOIIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Mpupojae. MyTallMOHHbBIN
IpoLecC M KOMOMHATHBHasT M3MEHYUBOCTH. llomynsnnoHHBIE BOJHBI U Apeid
reHoB. M30isumst 1 Murpanus.

EctecTBeHHbIII 0TOOp — HamnpaBisiomuil Qgakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoMtoUUU. [Ipumepsl
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMopd03bl ¥ HINOAAANTAIIN Y.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (DOpPMBI
BHUJ1I000pa30BaHus: TeorpaduuecKoe, IKOJI0rHIeCcKoe.

MakposBonmorusi. PopMbl  3BONMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxaeHne OT HecleUHaTM3UpOBaHHbIX NpenkoB. lIporpeccupyronias
crenuanu3anus. AqanTuBHas paguarus.

JdeMoHCcTpanuu:

[Toptpersr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanescknii, K. M.
bap, 3. I'ekkenb, . Mromep, A. H. CeBepiios.



Tabmuie! u cxemsl: «Pa3BuTre opraHnueckoro Mupa Ha 3emiiey», «3apoablin

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «PDopmbl  OopbObI 32
CyluecTBOBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pPaCTEHUI,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «llomymsimum»,  «MyrannoHHas

U3MEHUYHUBOCTHY, «Apomopdo3bl», «Uauoamantanum», «OOmas aereHepanus,
«/IBmxymue cuibel 3Bosouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «lIpucnocoOIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMUECKOE BUI000pa30BaHHUE.

OO6opyioBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsiH, Kosuiekiusi «[IpumMepsl 3alIUTHBIX MPUCTIOCOOJIECHUN Y
KUBOTHBIX», MOJIeJb «OCHOBHBIC HAIIPaBIICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKius «DOpMBI COXPAHHOCTH
HMCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmonaenb anmmkanus «llepexpéct
XPOMOCOMY, BIIaXKHbIE TIpenapaThl «PazBuTue HacekoMoroy, «Pa3zBuTue JsAryIiKkn,
MuKponpenapar «/Ipozoduia» (HopMa, MyTauuu GopMbI KPbUIBEB U OKPACKH TEJA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabdora Ne 1. «CpaBHeHue BUIOB MO MOPGOIOTHUECKOMY
KPUTEPHUIOY.

JlabGoparopHas padota Ne 2. «Onucanue npucnoco0JIEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU Ha 3emure.

JloHay4dHble TpPEACTaBICHUS O 3apOXKICHHM XKW3HU. HayuyHble THUIOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W maHcnepMmus. XUMHUecKas
HBOMIONUS. AOHMOTEHHBI CUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MMOATBEPKIACHNE XUMUYECKON dBOMOINY. HavanpHble 3Tansl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKU. llepBbie KIETKM W KX SBOJIOLMUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mepuoibl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUI, KAMEHHOYTOJIbHBIN, [IEPMCKHUMU.

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

KaliHo3zoiickas »3pa W €€ mNepuoAbl: MaJCOT€HOBBIM, HEOTECHOBBIN,
AHTPOMIOTE€HOBBIM.

XapakTepucTKa KJIMMaTa U TeoJornyeckux mpoiieccoB. OCHOBHBIE Tallbl
HBOJIIOIIUU PACTUTEIBHOTO M JKMBOTHOTO MHpa. Apomopdo3bl y pacTeHHl u
KUBOTHBIX. [TosiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



CucteMa OpraHMYE€CKOro MHpa KaKk OTpakeHue 3BoJONUU. OCHOBHbBIC
CUCTEMATUYECKUE TPYIIbl OPraHU3MOB.

DBOJIOLHS YeOBEKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
MPOUCXOKJICHUHN YeJIoBeKa. MeToasl HW3ydyeHusi aHTponoreHesa. CxoncrtBa u
pa3In4Ks 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyuiue cuibl (pakTopsl) anTponorene3a. HacneacTBeHHass UBMEHUUBOCTh
U ecTecTBeHHbIN 0TOOp. OOmIecTBeHHBIH 00pa3 KU3HU, H3TOTOBJICHUE OpPYyIUN
TPYyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbii, YenmoBek mnpsaMoxoasuuii, YenoBeKk HEaHACPTAIbCKUN, YernoBek
pasymHbiii. Haxoaku HCKOmaeMmbIX OCTaTKOB, BPEMsl CYIIIECTBOBaHMS, 00JaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

UYenoseueckre  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMNECOUIHASA
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUalbHasi),  MOHIOJIOMAHAS
(a3maTcko-aMepukaHckas).  UepTsl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEeJOBEYECKUX pac K YCJIOBHUSAM CYILECTBOBaHUS. EIMHCTBO 4UelOBEUECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

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

Tabmuipbl 1 cxembl: «BosnukHoBeHne ConaHEUHON cHUCTeMbl», «Pa3BuThe
opraHuyeckoro mupa», «PacturenbHas KieTka», <«KuUBOTHasi  KJETKa»,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OPraHUYECKOr0 MHPAY,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHMsI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsH», «OCHOBHBIE MeCTa MaJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YElIOBeKa», «JllpeBHelme moan», «JpeBHue moam», «llepsbie
COBPEMEHHBIE JIOIN», «HeT0BeUeCKUe pachhy.

O6opynoBanue:  mymsiku — «lIpoucxoxknaeHue — yenmoBeka»  (OIOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIla, HeaHJepTalblla, KPOMAHbOHIIA), CJICTNKUA WU
M300paKeHUsI KaMEHHBIX OpYAHM MEpPBOOBITHOrO YeEJIOBEKa (KaMHH-UYOINIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPAHHOCTHU MUCKOMAEMBbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktuueckast padbota Ne 1. «M3yyeHue MCKOMaeMbIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJIJICKITUSIX).

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

Tema 3. Opranu3msl U OKpYy:Kamomias cpeaa.



DKOJIOTHl KaK HayKa. 3aJaud ¥ pa3aeibl SKOJOTHH. MeTOabl 3KOJIOTMYECKUX
UCCJIEIOBAHUN. DKOJIOITMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Kiaccudukanusa skxonorudeckux (HakTOpOB:
abnoTtnyeckue, OWMOTHYECKHME U AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(GhaKTOpOB Ha OPTAaHU3MBI.

AlGuoTnueckue (HakTophl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosiornueckue puTMBl.

buotnueckue akTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUI: KOHKYPEHIUS,
XUIIHUYECTBO, CUMOMO3 U ero (opmel. [lapazutusm, koomepauus, MyTyaju3M,
KOMMEHCAJIN3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKMX B3aMMOJCHCTBUM 1751 CYIIECTBOBaHHUS OPIaHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSLUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTh, MPHUPOCT,
MuUrpanys. J[mHaMuKa 4ACIEHHOCTH MOIYJISLUU U €€ PEryIsiusl.

JlemoncTpanum:

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

Tabnuupl u cxembl: kapta «lIpupoansie 30HbI 3emiuny, «Cpenbpl 0OMTaHUS
opranuszmoBy», «®Potonepuonausm», «llomynsauum», «3aKOHOMEPHOCTH poOCTa
YHCJIEHHOCTHU NOMYJIALUU HHPY30pun-Tyhpenbkmny», «[lumessie nenm».

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

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

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

[Ipaktuueckas padbota Ne 2. «Iloncyé€T NI0THOCTH NOMYJISUUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CoobmiecTBo opraHu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTtel. CBsizu B
OHoIIEHO3E.

Dkonornueckne cuctembl (3kocucteMsbl). [loHsaTHe 00 »sKocucTemMe W
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHMHU B IKOCUCTEME.
Tpoduyeckue (nuiieBbie) ypoBHU 3kocucTeMbl. [TumeBslie nenu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTEMbl: OHoMacca, MPOAYKIUS. DKOJIOTMYECKUE MNHPaMMIIbL:



OPOAYKIIMH, YWCICHHOCTH, Ouomacchl. CBONCTBA SKOCHUCTEM: YCTOHYHMBOCTD,
camoperyJsinus, pazputue. CyKueccus.

[IpupoHbie SKOCUCTEMBI. DKOCHUCTEMBI 03EP M pEK. DKOCHCTEMA XBOMHOTO
WJIM ITUPOKOJIUCTBEHHOTO JIEca.

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

buopasznooOpasue kak Qakrop ycrowumBoctu dkocucteM. CoxpaHeHHE
OMOJIOTMYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. W. Bepnaackoro o Ouocdepe. ['panuripl, coctaB U CTpyKTypa
ouocheprl. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OHochepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHYecKkoe paBHOBecME M oOOpaTHasi CBS3b B
ouocdepe.

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

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHM€e MPUPOBI U yesoBeuecTBa. CoxpaHeHne OnopazHooOpasus
KaK OCHOBa YyCTOWYMBOCTH Ouocdepbl. OCHOBa paIMOHAIBHOTO YIPaBICHUS
IPUPOIHBIMU PECYPCAMU U UX UCIOIb30BaHue. JlocTH)eHUs: OMOJIOTUN U OXpaHa
PUPOJIBI.

JlemoHncTpanum:

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

Tabmuubr u cxemsl: «llumieBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3s Bomoémay», «ArpoueHo3», «lIpumepHbie
AHTPOITOIE€HHBIE BO3AECHUCTBUS HA IPUPOAY», « BakHENIIE UCTOYHUKHU 3arpsI3HEHUS
BO3/lyXa U TPYHTOBBIX BOJ», «llouBa — BakHeiIas coctamistomias ounochepo,
«®DakTopel  gerpamauumd  nouB»,  «llapHukoBbiii  3ddexT»,  «DakTOpbI
paIroaKTUBHOTO 3arpsi3HeHus Ouocdepn», «OOmas cTpykrypa Ouocheps,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojaelb-anmukanus « Tunmudabie OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coobIIecTBay, Koyekuun «buoreHosy, «Bpeaurenn BaxHeHmx
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», TepOapuu U KOJUIEKIIUHA PACTEHUIN U dKUBOTHBIX,
MPUHAJJICKAIIUE K PA3HBIM SKOJIOTHUECKUM TpyIinam oJHOro Buaa, KpacHast kaura
Poccuiickoit ®enepanun, H300paKEHUS OXpaHSAEMBIX BHJIOB pAcTEHUH U
YKUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONIME: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHUIO, HalW4We MOTHBAllUM K OOy4YeHHIO  OMOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€UHCTBE YYEOHOM U BOCHHUTATEIBHON JESITEIBHOCTH B COOTBETCTBUH C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHS BHYTPEHHEW TMO3WIMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULKUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPYXKaroUIEn cpelie.

JInyHOCTHBIE pE3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMHA 00YUYaIOIIEeT0Cs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYITMOHHBIX IIPaB U 00S3aHHOCTEH, yBaKEHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOM JIESITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MPOCKTOB, pEIICHUH Yy4eOHBIX MW TO3HABATEIBHBIX 3a/Ja4, BBIOJHEHUU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

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

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH ¢ Pa3HBIMH YOSKIECHUSIMHU, KYIbTYPHBIMH IIECHHOCTSIMU U
COLIMAJIbHBIM I10JIOKEHUEM

TOTOBHOCTh K COTPYJHUYECTBY B TIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHCHTOB MPHU OOCYXJICHUU CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJIEPKAHNS,

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBOXEHUS K CBOEMY HapoJ1y, YyBCTBAa OTBETCTBEHHOCTH Tepea PoauHol, ropaoctu
3a CBOM Kpal, cBOIO PojuHY, CBOM S3BIK M KYJbTYpPYy, IPOIUIOE W HACTOSIEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTIOCTHXKEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJT POCCHUHUCKHX YYEHBIX B CTAaHOBJICHHE H
pa3BuTHE OWOJOTHHM, TOHHMMAaHUS 3HAYCHHS OHOJIOTHHM B ITIO3HAHUHM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHUE AMOILUOHAIBHOTO BO3/ICUCTBUSI )KUBOM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHAAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

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

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a KU3HHU (310pOBOE
MUTaHue, COOJTIOICHIE TUTUEHUYECKHUX MMPABIII K HOPM, COATaHCHPOBAHHBIA PEIKAM
3aHATHM W OTHbIXa, peryisipHas (Qusuyeckas aKkTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY H
MICUXUYECKOMY 370POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/AY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJIOTUYECKOM M COLMAIBHOMN
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpPEC K pa3IM4HbIM cepaM mpodecCUOHATIBHON NEATeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccun MW peanu30BbIBATh
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHUE TJI00ALHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTel uxX
pelieHus;

CIIOCOOHOCTH UCIIOJIB30BATh MPUOOPETAEMBbIC TTPU N3YUCHUU OMOJIOTHH 3HAHUS
M YMEHHMS TpHU PEIICHUH MpoOJieM, CBSI3aHHBIX C  palldOHAJbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJOB,
AKOCHUCTEM, OrOochephl);



AKTMBHOE HENPUATHE NEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOIIEW IPUPOTHON
cpelle, YMEHHE MPOTHO3UPOBATh HEOJATONPUSATHBIE SKOJOTMYECKHUE MOCIEICTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4HME PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH JKOJIOTHYECKOM HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JEATEIBHOCTH SKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXAY JIFOAbMU U IO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEUIeHHH HpodiieM
COXpPAaHEHMs IIPUPOIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHuss HOBOI'O YpPOBHS PAa3BUTUS MEAMIMHBI, CO3JIaHHE NEPCIEKTUBHBIX
OMOTEXHOJIOTUHA, CIIOCOOHBIX  pellaTh pPecypcHble  NpoOJieMbl  Pa3BUTHUSA
4eJI0BEUECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJOIMYECKHX 3HAaHUU B LENAX
NOBBILICHHUSI OOIIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
pU U3y4YEeHUU OUOJIOTHH;

MMOHMMAHHUE CYHIIHOCTU METOJOB IMO3HAHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4yaemble 3HaHMs MJIs1 aHajuu3a u
OOBSICHEHHSI SIBICHUM OKpPYXKAIOIIEro MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MOJTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS IS
pelieHust npoOJieM B peabHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh MHINBUAYAIbHO U B IPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHUIO H
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIe i1 (OPMHUpPOBAHUS MHUPOBO33PEHUSA OO0YyYaAIONINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIH (DaKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TE€Opus,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbBIE
yuyeOHble JeHCTBUA (IIO3HABATEIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTHBHBIE),
obecneunBaromue GopMrupoBaHrue (yHKIMOHATBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  O0YyYarolMxcs, CHOCOOHOCTh OOy4YarolUXcsl HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
oOpa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE IeiiCTBUSI:

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

UCIIOJIB30BaTh NPHU OCBOCHHM 3HAHMM NPUEMBI JIOTUYECKOTO MBIILJICHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIIUU, 000OIICHUS), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Uil 0ObsICHEHUSI (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPAaCCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOIMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS B PACCMATPHUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl TPEACTABICHUS CYIIECTBEHHBIX
CBA3€ M OTHOLIEHWH B H3ydyaeMblX OHOJIOTMYECKHMX OOBEKTaxX, a TaKxKe
IPOTUBOPEUHI PA3HOTO POAA, BBISIBICHHBIX B Pa3IMYHbIX HHYOPMAIIMOHHBIX
HUCTOYHHKAX;



pa3pabaTrbhiBaTh IJIAaH PEIICHUS MPOOJIEMBbI ¢ Y4ETOM aHaIM3a UMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paO0Ty B YCIOBUSX PEAIBHOTO, BUPTYaJIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHblEe BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUy, MpPeoOpa3OBaHHUI0O M TMPUMEHEHUI0 B Y4eOHBIX
CUTYaLIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

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

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBbIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PEeIICHUs, HAXOAUTh apryMEHTHI Il J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJyYEHHBIE B XOJE PEIICHMsS 3aJadd  pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPO(PECCUOHAIBHYIO CPELLY;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEeATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTrMHAJIbHbBIE MOAXOJbl U PELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTepHATUBHBIC PEIICHUS.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTHYECKHX CIIOBapsiAX U
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHAIU3UpPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IpeaCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JTOCTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;



(dbopMynpoBaTh 3aMpoChl U MPUMEHATh PA3IUYHBIE METOJABI MPHU MOUCKE U
otbope Omosornyeckoil MHpOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3a/1ay;

npuoOOpeTaTh OMBIT MCHOJIB30BAHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKd, TUarpaMMbl, TaOIUIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAyYHbIA A3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMoJOrnyeckod HHPOpMalUME: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsAHOCTH;

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

OgByaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH JeHCTBUSMMU:

1) o0mmenne:

OCYILIECTBIISATh KOMMYHUKAIIMU BO BCeX chepax *KU3HU, AKTUBHO y4aCTBOBATH
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCYXaaemMol TeMbl (YMEHHE 3a/7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIIbHO BBINOJIHEHUS MpejiaraeMon
3aJ1a4y, YYUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3WIHNA APYIMX yYaCTHHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUsS, MOHUMAaThb 3HAa4YCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJEHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIIATh YBAKUTEIBHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

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

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUIYaJbHOM
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILIEHUH Y4eOHOH 3aauH;

BbIOMpaTh TEMATUKYy W METOJIbI COBMECTHBIX ACHCTBHM C y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OPUHUMATh LEJIA COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IJIaH JCHCTBUH,



pacrupeneniaTb poid ¢ Y4ETOM MHEHHMM YYacCTHHUKOB, OOCYXXIaTh pE3yJIbTaTbhl
COBMECTHOM padoThI;

OLIEHMBATh KAYECTBO CBOETO BKJIAJ[a U KaX/I0T0 YYaCTHHKA KOMAH bl B OOIIHIA
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHA NpPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBHIOMpAaTh HAa OCHOBE OHOJIOTMUECKMX 3HAHUWM II€JIEBbIE U CMBICIOBbBIC
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa30BaTEIbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSATEIILHO COCTABJISITH IIJIaH PEIICHHUS TPOOIIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUM;

JlaBaTh OILICHKY HOBBIM CHUTYaIIUsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JieaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBBI B JICSITEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedyIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JECHCTBUM U MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PeIEKCUU ISl OLEHKH CUTYallMH, BbIOOpa
BEPHOT'O PEILICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHaIu3€ pe3yJbTaToB
JEATEIIbHOCTH;



3) npunsiTHe ceds U APYrux:

IPUHUMATH Ce0sl, MOHMUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTrHbie pe3ynpTaThl ocBoeHusi mporpamMmbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOEHUIO, HHTEPIPETALUU U
peoOpa30BaHUI0 3HAHMM, BUbI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUU B Pa3MYHbIX Y4E€OHBIX CHUTyalUAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThl MIPEACTABICHBI IO roJIaM 00yUYEHUsI.

[TpenmMeTHbIe pe3yiabTaThl OCBOEHUs ydueOHoro npeamera «buosnorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOT'O MHMPOBO33PEHHUs, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX yUYEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUU, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUs KU3HEHHBIX 3a/a4;

YMEHUE paCKpbIBATh COJEpkKaHUE OMOJOTMYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeocras (CaMOperyJssiusi), ypOBHEBas OpraHu3alusi JKUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHE (PEIPOIYKIHSA), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, ILEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3axonsl (I
Menpens, T. Moprana, H. V1. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus H
MIPOUCXOXKICHUS KyIbTYpHBIX pactenuii H. V. BaBuiioa), onpenenstb rpaHuLbl UX
NPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHME YKUBBIX CHCTEM, IPOLIECCOB U SIBICHUI, OpraHu3alus W IMpPOBEACHUE
OMOJOTMYECKOT0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIMYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX pE3YyJbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIbI
Ha OCHOBAHMH IOJIYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJENATh CYIIECTBEHHBIC MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHWoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHUsS dHEPTUU B KIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOTO W DHEPreTHueckoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHSTHS MPAKTHUYECKUX PEIICHUH B MOBCEIHEBHOU
JKU3HM C 1IeJIblI0 o0ecreyeHus: Oe30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAIOIIUX JIOJEH, COOMI0/IEHNS HOPM IPAMOTHOT'O MOBEJICHUS B OKPY KaIOIIeH
NPUPOTHONU cpefe, MOHUMaHHE HEOOXOIWMOCTH WCIOJIb30BaHUS JTOCTHKCHUIN
COBPEMECHHOW  OWOJOTMH W OMOTEeXHOJNIOTHIA I PAaIMOHAIBHOTO
MPUPOOTIOIH30BAHNS,

YMEHUE pellaTh »JJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHUE, CIICTUICHHOE HACJIeIOBAaHNWEe, COCTaBIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHUs HACJIEeIOBAaHUS TPU3HAKOB Y
OpTaHU3MOB;

YMEHUE BBIMOJHATh JIA0OpaTOpHBbIE M MpakTUYecKue paboThl, COOII0AThH
npaBuia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPHPETHPOBATH HHPOPMAITHIO
OMOJIOTUYECKOTO COJEP)KaHMs, BKIIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(POPMAIINK, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE IIMCHMEHHBIC M YCTHBIE COOOIICHUS,
000061m1ast 6uoJIorHYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCITIOJIH30BATh MOHATUIHBIN armapaTt OMOJOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS ydeOHOro mpeamera «buonorus» 6 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCTH 3HAHWW O MECTE W POJI OHMOJIOTHH B CHCTEME HAy4IHOTO
3HaHHMS €CTCCTBEHHBIX HayK, B (OPMHPOBAHWH COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKITMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHUE PACKPBIBATh COACPKaHNE OMOJOTUYECKUX TEPMHUHOB M TTOHSATHI: BU/I,
MOMYJSAIKA, TeHOMOH, DBOJIONMS, ABWXKYIIUE CUIBI ((PaKTOPHI) HBOIIOIUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMU MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



YMEHHE H3jaraTh OHOJOTMYECKHEe TeOopuH (SBONMIONMOHHAs Teopus Y.
JlapBuHaA, CHHTETHYECKash TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoncrtea K. M. bapa, depenoBaHusl IJIaBHBIX HaIlpaBiICHUN H
nyteit sBomonuun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHUE BJIAJIETh METOJIaMU HAYYHOTO IMO3HAHMS B OMOJIOTHUN: HAOIIOICHUE U
OMMUCAHUE MUBBIX CUCTEM, IPOIIECCOB W SIBICHUM, OpraHu3alusl U TMPOBEJICHUE
OMOJIOTUYECKOT O IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIYy HCCIEAYEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3yJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPU U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIBI
Ha OCHOBAHMH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJICIATh CYIIECTBEHHbIC MPU3HAKU CTPOEHUS OUOJOTHUUYECKUX
OOBEKTOB: BUJIOB, TMOMYJAIMN, MTPOAYIIEHTOB, KOHCYMEHTOB, PEIYILEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB U TIOTOKAa HHEPIMM B HKOCHUCTEMAaX, AHTPOIOIECHHBIX HM3MEHEHUU B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYrOBOpOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHUE TPUMEHSTH TMOJIYyYCHHBIC 3HAHUS JJIsi OOBSICHEHHS OMOJIOTHYECKHUX
IIPOLIECCOB W SIBJICHUM, JJISl IPUHATHS NMPAKTUYECKUX PEIICHUNA B IOBCEAHEBHOMU
XKU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPYKAIOIIEH
IPUPOIHON cpesie, MOHUMaHUE HEOOXOIMMOCTH WCIOJIb30BAHUS JTOCTHUKEHUIN
COBPEMEHHOW OMOJIOTUH /ISl PALIMOHATIBHOTO IPUPOAOIIONb30BAHNUS;

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

YMEHUE BBIMOJIHATH JIA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHUYECKU OIIEHWBaTh M HHTEPIPETUPOBATH HHQPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAHMSI, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TJ00ATbHBIE  DKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTHU, (POPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3[1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOULICHUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE ITJNTAHUPOBAHUE

10a KVIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 b 2 .
HOMOTIDL K Hayka 05 https://m.edsoo0.ru/7f41¢c292
2 JKvBBIE cHCTEMBI M X OpraHU3aIus 1 bubmorexa LHOK
P t https://m.edso0.ru/7f41¢c292
. bubnuorexa [JOK
1
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
1
4 HKHSHEASATEILHOCTE KICTKH 0 https://m.edsoo.ru/7f41¢c292
PasMHOXkeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnnorexka [JOK
5 5 1
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 3 1 15 bubmuorexa [JOK
OpTaHM3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
8 P 1
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11a KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bubnmoreka [IOK
! IBOmOLHORKAs GroNOrHS o L https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHHE U PAa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPrasH3Mbl  OKpYKAIOWAs Cpea > L https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo01miecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubnuoreka [{OK
P 2
> C3CPBIOS BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOT'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

HOYPOYHOE INIVIAHUPOBAHUE

10a KVIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnele IIpakruyeckue
n/n Bcero U3YYCHUS o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 04.09.2024 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.

5 [TpakTuueckas pabota Ne 1 «Mcnonp3oBanue 1 05 11.09 bubnnoreka [JOK
pPa3IMYHBIX METO/IOB IIPU U3YUEHUHU https://m.eds00.ru/863e6122
OMOJIOTMYECKUX 0OBEKTOBY

3 buosiornyeckue cucremsl, MPOLECCH U UX 1 18.09 bubnuorexa [JOK
U3y4EHHE https://m.eds00.ru/863e6564

4 XHUMHYECKHI COCTaB KJIETKH. Boma u 1 55 09 bu6nmoreka [JOK
MUHEpAJIbHBIE COJIH https://m.eds00.ru/863e674e

bu6nmoreka [JOK

) benku. Coctas u ctpoeHue 0enKoB 1 02.10 httos://m.edsoo.ru/863e6b72
depMeHThI — OUOJOTHYECKUE KaTallu3aTOPHI.

6 JlabopaTtopHnas padota Ne 1 «3yuenue 1 05 09.10 bubnmnoreka [JOK
KaTaJINTUYECKOW aKTUBHOCTH ()ePMEHTOB (HA https://m.eds00.ru/863e6b72
MIpUMEpPE aMIJIa3bl WK KaTallasbl)»

bubmuoreka [JOK
! YTaeBOREL. JMIAe L 16.10 https://m.eds00.ru/863e6870
8 HyknennoBbie kucinoTsl. ATO 1 23.10 bubmorera [JOK

https://m.edso0.ru/863e6d5c¢c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

Hctopust u MeTO1bl U3YUYECHUS KICTKHU.
Knerounas Teopus.

bubmuoreka [JOK

o KoHTposbHas paboTta 1mo teme: « XMMUYECKUMA 06.11 https://m.eds00.ru/863e6e88
COCTaB KIJIETKH)
10 Knerka xak nenocrtHas )kuBasi cucrema 13.11
CTpoeHue 2yKapuoOTHYECKOM KIIETKHU.
JlaGopaTtopHas pabora Ne 2 «3yuenue bubnmoreka [JOK
11 CTPOEHUS KJIETOK PaCTEHUH, )KUBOTHBIX, 0.5 20.11 https://m.edsoo.ru/863e6ff0
rpuOOB U OaKTepUil IO MUKPOCKOTIOM Ha https://m.edso00.ru/863e716c
TOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUEC)»
bubmuorexa [JOK
12 OOMEeH BEIIECTB UM META00IN3M 27.11 httos://m.edsoo.ru/863e766¢
bu6mmoreka [IOK
13 ®dotocuHTe3. XEMOCUHTE3 04.12 httos://m.edsoo.ru/863e7c98
. bubnuorexa [JOK
14 Sneprerureckiii ooMen 112 https://m.edso0.ru/863e7aae
JKu3HEeHHBIN UKIT KIETKHU. [[eleHne KIeTKH.
Muro3. JlabopaTopnas padota Ne 3
15 «HabmroieHre MUTO3a B KJIIETKAX KOHYMKA 0.5 18.12 bubmmorexa [JOK
https://m.edsoo.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOTpenaparax»»
16 buocunres 6enka. Peakuys MmaTpuyHOTO 55 15 bubnuoteka [JOK
CHUHTE3a https://m.eds00.ru/863e796e
bubmuorexa [JOK
17 Tpancnsmus — OnocuHTE3 OENKa 15.01.2026 htts://m.edsoo.ru/863e796e
bu6mmorexa [IOK
18 Hexknerounsie hopmbl 5KM3HU — BUPYCHI 22.01 https://m.eds00.ru/863e7540
19 DopMBI pa3MHOKEHHUS OpraHu3MoB. Melno3 29.01 bubnnorexka [JOK

https://m.edsoo.ru/863e7f4a



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7f4a

bubmuorexa [JOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

20 KonTponpHas padora no teme: «Kietka» 05.02
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK.

21 OmnonorBopenue. Jlaboparopuast padora Ne 4 05 12.02 bubnnoreka [HOK
«3yueHue CTpOeHHS MOJIOBBIX KIETOK Ha https://m.eds00.ru/863e81b6
TOTOBBIX MUKpPOIIpenapaTax»

bubmuorexa [JOK

22 I/IH,I[I/IBI/II[yaJ'IbHOG pa3BuTHE OPTaHU3MOB 19.02 https://m.edso0.ru/863¢8436

23 I'eneTrnka — Hayka O HaCJIEIACTBEHHOCTH U 26.02 bubnuorexa [IOK
M3MEHYUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB. 05.03 bubnuorexa [JOK
MoHoruOpuaHOE CKpEIMBaHKE https://m.edso00.ru/863e8878

o5 JurubpuaHoe ckpenBanue. 3aKoH 12.03 bubnuoreka [IOK
HE3aBHCUMOI0 HAaCJIeI0BaHUs PU3HAKOB https://m.edsoo.ru/863e89a4
CuenneHHoe HaclleJOBaHUE ITPU3HAKOB.

JlaGopatopHas pabota Ne 5 «M3yuenue
26 pe3yabTaTOB MOHOTHOPUIHOTO U 0.5 19.03 bubmorexa HOK
https://m.eds00.ru/863e8c60
JTUTHOPUTHOTO CKPEITUBAHUS Y IPO30(DUIIBI
Ha TOTOBBIX MUKpOIMpEnapaTax»

97 I'enernka nona. HacnegoBanue npu3HaKkoB, 26.03 bubnuoteka [JOK
CLEIUIEHHBIX C I10JIOM https://m.edso00.ru/863e8c60
HN3menuuBocth. HenacnencrseHuas
u3MeH4nBOCTh. JJaboparopHas padota Ne 6.

. bubnuorexa [JOK

28 Nzyuenune MonnpuKamoHHOW U3MEHUYNBOCTH, 0.5 09.04

IIOCTPOEHNE BAPUALIMOHHOTO Psiia U
BAapUALMOHHON KPUBOI»

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



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

HacnencrBeHnHast "3MEHYMBOCTb.

29 JlaboparopHuas pabota Ne 7. «AHanu3 1 05 16.04 bubnmoreka [JOK
MyTaIui y 1po30( bl Ha TOTOBBIX ' ' https://m.edso0.ru/863e8efe
MUKpOIpenaparax»

30 I'eneTnka yenoBeka 1 23.04 bubmorexa OK

https://m.eds00.ru/863e8d78
KonTtponbHast pabora o Teme
31 «HacnencrBeHHOCTS U N3MEHUYUBOCTH 1 30.04
OpPTaHU3MOBY
bu6mmoreka [IOK
32 C 1 07.05
CHCKIA Kax Hayka v HIpotece https://m.eds00.ru/863e9214

33 MeToibl U JOCTUKEHHUS CENEKIIMU PACTEHUN U 1 14.05 bu6mmoreka [IOK
MKHUBOTHBIX ' https://m.eds00.ru/863e9214

bu6mmoreka [IOK

34 b 1 21.05

HOTEXHOJIOTHS KaK OTpacib MPOU3BOACTBA https://m.edso0.ru/8639336
OBIIEE KOJIMYECTBO YACOB I1O 34 4
I[MPOT'PAMME
11a KIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3ydeHusi o0pa3oBaTesbHbIE
padoThI padoThI
pecypchl
N bubmuoreka [{OK
1 1 03.09.2025
IBOJMOLHNS 1 METOZEI €€ H3YHeHHA https://m.eds00.ru/863ea20e
5 Hcropus pa3BuTHA NIPEACTaBICHUN 1 10.09 bu6muoreka [JOK
00 3BOJIOIMH T https://m.eds00.ru/863e9570



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570

bubnunoreka LIOK

3 MiricpoosotioLs 17.09. https://m.edsoo.ru/863e9cle
[Tomymsius Kak seMeHTapHas
€IMHUIIAa BUJA U SBOJIOIHH. Eubmiorexa LIOK
4 JlabGopaTopHas padota Ne 1 0.5 24.09. httos://m.e dSO(])_.[I‘U 1863699C5
«CpaBHEHUE BUJIOB 110
MOp(}oTOrHIecKOMY KPUTEPHIO
5 JIBroKyIme cuitbl (3J€MEeHTapHBIC 01.10. bubmmoreka [JOK
(haKTOpHI) SBOIOLHH https://m.edso0o.ru/863e9da4
. bubnuorexa [{OK
6 EcrecTBenHbIi 0TOODP ¥ €10 GOpMBI 08.10. httos://m.edso.ru/863e9ed0
Pe3ynbTaTe! 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 05 15.10. bubmmoreka [JOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MPHUCTIOCOOJIEHHOCTH OPTaHU3Ma U
€€ OTHOCUTEIILHOTO XapaKTepa
8 Hamnpasnenus u nmytu 92.10. bubmmnoreka HOK
MAaKpO3BOJIFOLIMU https://m.edso0.ru/863e9cle
9 HeoOpatumocTs 3BOITIONNN 05.11.
10 Uctopus )f(I/I3HI/I Ha 3emMJie u 1211
METO/JIbI €€ U3YUCHUS
11 ['mnoTressl MPOUCXOKACHUS KUZHA 19.11. bubmmnoreka HOK
Ha 3emie https://m.edso00.ru/863ea5a6
12 PazButue xu3HM Ha 3emMiie 1o spam 26,11, bubnmnoreka [JOK
U IIeproiaM https://m.edsoo.ru/863eatbe
13 OCHOBHBIE 3TaIbl YBOJIIOIUN 05 03.12. bubnuotexa [JOK

PACTUTCIILHOTO U )KUBOTHOT'O MHpPaA.

https://m.edsoo.ru/863ea8bc
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[Ipaktuyeckas padora Ne |
«/3y4eHne UCKOMIaeMBIX OCTATKOB
paCTEeHHI 1 )KUBOTHBIX B

KOJUICKIIUSX

14 CoBpeMeHHas cuctema 10.12. bubmmoreka [JOK
OpraHU4eCcKOro Mupa https://m.edsoo.ru/863ea48e

15 OBOJIIOINS YEIOBEKA 17.12. bubmuorexa [JOK
(anTpomorenes) https://m.edsoo.ru/863eac2c
JiBmoxymiue cuibl (PaKTopsl) bubmmoreka [JOK

16 24.12.
aHTPOINOTEeHE3a https://m.edso0.ru/863ead44

17 OCHOBHBIE CTaIUM SBOJIOLUU 14.01.2026
YeJioBeKa

18 YenoBedeckue pachl U MPUPOHBIC 21,01 bubnnorexa [JOK
aZanTaluy 4eI0BeKa https://m.edsoo.ru/863eaea?2
PesepBHrlil ypok. O600111eHHE 110

19 TeMe «BO3HMKHOBEHHE U pa3BUTHE 28.01.

KU3HU Ha 3emiie»

20 DKOoJIoTus Kak HayKa 04.02.

21 Cpenpl 0OUTaHMS U HKOJIOTHYECKHE 11.09. bubnmnorexa [JOK
(baxTopsl https://m.edso00.ru/863eafec
AbuoTtnueckue HhakTopsl.

JlaGopatopHnas pab6ora Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH
N bubmuoreka [{OK
22 pacTeHM U3 pa3HbIX MECT 0.5 18.02.

oburtanusy. JlabopatopHas pabora
Ne 4. «BnussiHHMe cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
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bubnunoreka LIOK

23 buornieckne daxTopet 2202 https://m.eds00.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKU
nonyisiiuu. [Ipaktuueckast pabora

24 No 2 «IToacuér maoTHOCTH 0.5 04.03.

MOMYJISILIUI pa3HbIX BUIOB
pacTeHuin»

o5 Coo01ecTBa OpraHu3MOB — 11.08. bubnunorexa LIOK
OMOIIEeHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTUYECKHE CUCTEMBI 18.03. bubmuoreka [{OK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNN

97 9KOCUCTEMBI. DKOJIOTHUYECKHUE 25 03, bubmuoreka [{OK
nupamMuibl. CBONCTBA SKOCHUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 IIpuponHbIE SKOCUCTEMBI 08.04.

29 AHTpPONOreHHbIE IKOCUCTEMBI 15.04.
buocdepa — rnobanpHas bubmuoreka [IOK

30 22.04.
9KOCUCTEMA 3EMIIN https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 20.04. bubmuorexa [IOK
ouochepsl https://m.eds00.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emin 06.05.

33 CocyiiecTBoBaHUE TIPUPOIBI U 13.05. bubnuotexa [JOK
YyernoBeYecTBa https://m.edsoo.ru/863ebale
PeseprubIil ypok. O600611eHIE

34 teMbl «Coo011ecTBa u 20.05.

9KOJIOTHYCCKHE CUCTCMBID»
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

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

ChopMupoBaHHOCTb 3HAHMHM O MecTe W POJM OMOJIOTHU B CHCTEME
Hay4yHOTO 3HAaHUSA €CTEeCTBEHHbIX HayK, B (OPMHUPOBaAHUU
COBPEMEHHON €CTECTBEHHO-HAy4YHOM KapTHHBI MHpPAa W HAY4HOIO
MHUPOBO33PEHUS; O BKJIAJE€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pPa3BUTHE OMONOTUHU; (PYHKIMOHAJIBHOW I'PaMOTHOCTH

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

YMeHne packpbIBaTh COJEpKaHHWE OHOIOTUYECKUX TEPMUHOB U
MOHSITHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa0oau3M (0OMEH BEUIeCTB U
MIpEBpAIlCHUE JHEPruu), TOMeocTa3 (CaMOpEeryJisiius), ypOBHEBas
OpraHHU3aIMs KUBBIX CUCTEM, CAMOBOCIIPOU3BEIeHUE (PETIPOIYKITHS),

HaCJICACTBCHHOCTb, N3MCHYUBOCTb, POCT U PA3BUTHUC

YMeHue — u3narath  OMOJOrMYECKHMEe  TeOpuM  (KJIETOYHAsd,
XpOMOCOMHasi, MyTanuonHas), 3akonsl (I'. Mennens, T. Moprana,
H.W. BaBuioBa) u yueHus (0 IeHTpax MHorooOpasus U
MPOUCXOXKACHUS  KynbTypHbIX  pactrenuid H.M.  Basuiosa),

ONpeACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMeHune BIaleTh METOJlaMH HAyYHOTO IIO3HAHHWS B OHOJIOTHH
(HaOnrofieHNe W OMHCAHUE YKUBBIX CHUCTEM, MPOILIECCOB U SIBJICHHIA,
OpraHM3alsl ¥ TMpoBeleHHE OHUOJOTMYECKOr0 JKCIEPUMEHTa,
BBIJIBU)KEHWE  THUIOTE3bl;  BBISIBIEHWE  3aBUCUMOCTH  MEXIY
UCCIIeTyEMbIMU BEJIMYHMHAMH, 00BsACHEHHE MOJIYYEHHBIX
pe3ynbTaTOB, UCIOJIb30BAHHBIX HAyYHBIX TOHATHH, TEOpUd U
3aKOHOB; YMEHHE [IeJaTh BBIBOJABI HAa OCHOBAaHWUHW IOJYyYEHHBIX

PE3yIHTATOB)

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMmenune BBIACIIATh CYIICCTBCHHBIC TIPU3HAKKW BHUPYCOB, KIIETOK
IMPOKApUOT MW JYKApPHUOT, OAHOKJIICTOYHBIX HW MHOI'OKJICTOYHBIX
OpTaHHU3MOB; 0COOEHHOCTHU nmponeccoB oOMeHa BCIICCTB U
MNpeBpalICHUA SHCPTHUU B KIICTKC, (I)OTOCI/IHTGSB., IJIAaCTUYCCKOI0 M

DHEPreTHYEeCKOro  OOMEHa, XEMOCHHTE3a, MHUTO3a, Meio3a,




OIJIOAOTBOPCHUA, Pa3MHOKCHU, HHAUBUAYAJIBHOT'O Pa3sBUTHUA

opranusma (OHTOTE€HE3)

YMeHue TNpUMEHSTh TOJNyYeHHBbIC 3HAHUS Ui OOBSICHEHHS
OMOJIOTMUYECKUX MPOIIECCOB U SIBJICHUH, JIs1 IPUHATHS MPAKTHUECKUX
pelieHU B TIOBCEAHCBHOM JKM3HH B IESIX  OOCCICUYCHHS
0€30IaCHOCTH CBOETO 3/I0POBbsSI M 37I0POBbsI OKPYKAIOITUX JIFOJICH,
COOJIIOIGHUST HOPM TpPaMOTHOTO TMOBEJECHUS B  OKpY’Karolleu
NPUPOJHON cpele; MOHUMAaHUE HEOOXOIUMOCTH HCTOIb30BAHUS
JOCTYDKCHUH COBPEMEHHOW OWOJOTUM W OMOTEXHOJIOTHH ISt

paruOHAJIBHOI'O IIPUPOAOIIOIIL30BAHUA

YMeHue peuiaTtb 3JICMCHTAPHBIC I'CHCTHYCCKHUEC 3alda4d HAa MOHO- H
III/IFI/I6pI/II[HOG CKpCIIUBAaHUE, CUCIINICHHOC HACIICJOBAHUC,; COCTABJIATH
CXEMbI MOHOFI/I6pI/IZIHOFO CKpCUIMBaHUA JUIA MpeacCKasaHuA

HACJICJOBAaHUS ITPU3HAKOB Y OPraHU3MOB

10

YMeHue BBINONHATH Ja0OpaTOpHBIE W MPAKTHYESCKHE pPabOTHI,
coOnrofaTh mpaBuia Mpu paboTre ¢ y4eOHbIM U JaOOPaTOPHBIM

o0opynoBaHrueM

YMeHne KpUTHUECKH OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOI0  COAEpkaHMs, BKIIOYAIOUIYI0 IICEBJOHAyUYHbIE
3HaHUSA W3 paznu4HbIX HcTouHUKOB (CMMU, HaydyHO-momyssipHbIE
MaTepHalbl); ITHUECKHE aCIEeKThl COBPEMEHHBIX MCCIIEOBaHUN B
Ouosioruu, MeAULMHe, OUOTEXHOIOT U

YMeHue co37aBaTh COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOILIICHHUS,

0000111251 GMOJIOrHUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIB30BaTh MMOHSATHUHBIN arrapar OHOJIOTHH

11 KJIACC

Kon
NpoBepsieMoOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI CpeHero o01ero 06pa3oBaHus

CdopMHpPOBaHHOCTh 3HAHUM O MECTE€ W POJM OWOJIOTHU B CHCTEME
HAayYHOTO 3HAaHUS €CTECTBEHHbIX HayK, B (OPMHUPOBaAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MHpPa U HAy4dHOIO
MHUPOBO33PEHHUS; O BKJIAJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOrOoB B pa3BUTHE OMOJOTMH; (PYHKUIHMOHAIBHONH TI'PaMOTHOCTH

YCJIOBCKA I pCHICHUS ) KU3HCHHBIX 3a1a4




YMeHue packpbeiBaTh COJAEpKaHHE OWOIIOTUYECKUX TEPMUHOB U
TIOHSITHIA: BHJI, TIOMYJISALHS, TeHO(OH, SBOFOIHS, TBUKYITUE CHIIbI
(daxTopsr) SBOJIIOLINH, MPUCIIOCOOICHHOCTh OpPTaHU3MOB,
BUJ000pa30BaHUE,  DKOJOTHYECKHUE  (DAKTOpBI,  DKOCHUCTEMA,
MPOJYIEHThI,  KOHCYMEHTBHI,  PEAYICHTHI, ICMH  [UTaHUS,

AKOJIOTHYECKasl MUpaMuia, OMOTeOIeHo3, brochepa

YMmenue uznaratb OM0IOrHUecKre TeOpHH (IBOMIOLMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpPHUsl  SBOJIIOLMM), 3aKOHBl U
3aKOHOMEPHOCTH (3apojbiiieBoro cxoacrtsa K.M. bapa, uepenoBanus
IJIaBHBIX HanpasieHud u nytei spoonnu A.H. CeBepiioBa, yueHus
o Owochepe B.M. Bepranackoro), omnpeneisTb TPaHUIBI HX

IMPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHne BialeTh METOJaMU HAyYHOTO TIO3HAHMS B OHOJIOTHH
(HaOro/ICHHEe W OMMCAHHME JKUBBIX CHCTEM, IPOIIECCOB M SIBIICHUI;
OopraHu3aisi W TPOBEACHUE OHOJOTHYECKOrO0 OSKCIEPUMEHTA,
BBIJIBU)KEHWE  THUIMOTE3bl;  BBISIBIICHHE  3aBUCUMOCTH  MEXIY
UCCIIeTyeMbIMU BEJIMYHUHAMH, 0o0BsICHEHHE MOJTYYEHHBIX
pe3yNbTaTOB, HCIONb30BAHHBIX HAYYHBIX TOHATUH, TEOpUl U
3aKOHOB; YMEHHE JeJaTh BBIBOJBI HAa OCHOBAaHUM MOTYyYEHHBIX

pE3yIbTATOB)

VYMeHue  BBIACHATH  CYLIECTBEHHBIE  IIPU3HAKM  CTPOEHUS
OMOJOrMYEeCKUX OOBEKTOB: BMJIOB, MOMYJALUNA, MPOIYLEHTOB,
KOHCYMEHTOB,  PEIYLIEHTOB, OHOT€OIleHO30B M  IKOCHCTEM;
0COOEHHOCTH  TIPOLIECCOB  HACJIEICTBEHHOM  WM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, MNPUCHOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTMYECKHX (DAKTOPOB HAa OpraHU3MBI,
IIEpeHOCca  BEIIECTB W NOTOKAa JHEPIMM B DKOCHUCTEMaX,
AQHTPOIIOTEHHBIX M3MEHEHMM B DKOCHCTEMAax CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U OMOT€OXMMUYECKUX LIMKIIOB B Ouochepe

YMeHue TpUMEHSITh TONyYeHHBbIe 3HAHUS Ui  OOBSCHEHHS
OMOJIOTUYECKUX MPOIIECCOB U SIBJICHUH, IJIsI IPUHATHS MPAKTHIECKUX
pelmieHuii B TOBCEAHEBHOM JKM3HM B IESIX  OOCCIICUCHHS
0€30MacCHOCTH CBOETO 37I0POBBSI M 370POBbSI OKPYXKAIOUIUX JOJEH,
COONIOZICHUsI HOPM TPaMOTHOTO TIOBEACHHUS B  OKpY’Karomei
MPUPOTHON cpejie; MOHUMAaHHE HEOOXOIMMOCTH HCIIOIh30BaHUS
JOCTMDKCHUH  COBPEMEHHOW  OWONOTMH IS paldoOHAIBHOTO

MMpUPOAOII0JIB30BAHN A




YMenue peuiaThb 3JICMCHTAPHBIC OHOJIOTHYECKHUE 3ada4u, COCTaBIATH

CXEMBI IepEeHOCca BEIIECTB U PHEPTUHU B IKOCUCTEMAX (LM MUTAHUS)

YMeHue BBIOMHATH Ja0OpaTOpHbIE M IMPaKTHYECKHE pPabOTHI,
coOmoaTh MpaBwia mpu padore ¢ y4eOHBIM M JIAOOPAaTOPHBIM

obopyioBaHUEM

10

YMeHne KpUTHUECKHU OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COZIEpXaHMs, BKIIOYAIOUIYI0 IICEBJOHAYYHbIE
3HAHUS M3 pa3au4HbIX UcTOUYHUKOB (CMMU, HaydyHO-mOMyINsipHBIE
MaTepHalbl); paCCMaTPUBATh TTI00AIbHBIC YKOJIOTHUECKUE TPOOIIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIUIO

YMmenue co3aaBaTh COOCTBEHHBIE TUCHbMEHHBIE U YCTHBIE COOOIIIEHUS,

0000111251 6MOTOTHYECKYI0 MHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,

rpaMOTHO HCII0JIb30BAaTh MMOHSATHUHBIN arrapar OHoJIoruNn




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

buonorus xak Hayka

11

Buonorus — Hayka o xuBoil npupoxae. Ponp O6uonoruu B hopmMupoBaHUN

COBPEMEHHOI Hay4yHOU KapTUHBI Mupa. CucTemMa OMOJIOTUYECKUX HAYK

1.2

Metonpl 1O3HAHUS JKUBOM MNpUPOAbl (HAONIOIEHUE, SKCIIEPUMEHT,
OlKCaHKe, U3MEPEHUe, KiIaccupuKaIus, MOACITUPOBAHNAE, CTATUCTHYECKAs

00paboTKa JTaHHBIX )

2.1

2.2

JKuBble cucTeMBl U HX OpraHu3sanusa

Kupbie cuctembl (OMOCHCTEMBI) KaK MpEeIMET HW3Y4YeHHUS OUOJOTHH.
CaolicTBa OMOCUCTEM U UX pa3zHOoOpa3ue

YpoBHM  oOpraHuzalMu = OHMOCHUCTEM: MOJICKYJISIPHO-TCHETUYECKHUH,
KJICTOYHBINA, OpPTaHU3MEHHBIN, MOMYIAINOHHO-BUIOBON, IKOCHCTEMHBIMH,

o6unochepHbIit

XHUMHUYECKUHN COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUN COCTAB KJIETKH. XHUMHYECKHE AJIEMEHTBI: MaKpOAJIEMEHTBHI,
MHKpO3JIEeMEHThl. Boma u MuHepanbHble BemiecTBa. (DyHKIHMM BOABI H

MHHCPAJIBbHBIX BEHIECCTB B KIICTKE. HozmepncaHI/Ie OCMOTHYECKOT0 OajaHca

3.2

benku. CoctaB u cTpoeHne 6e1K0B. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3zaMeHuMBble ¥ 3aMEHUMBbIE AMMHOKHCIOTHI. AMHUHOKHUCIIOTHBIN COCTaB.
YpoBHH CTPYKTYpbl O€IKOBOM MOJIEKYNbl (TIepBUYHAs, BTOpUYHAs,
TpeTUYHasi U YETBEPTHYHAs CTPYKTypa). XUMHUYECKHE CBOMCTBAa OENKOB.
Buonornyeckue pyHKIUN OEIKOB.

@®epmeHTHl — Ouonormueckue Karanuzatopbl. CTpoeHue (epmeHrTa:
aKTUBHBIN IIEHTp, cyOcTpaTHas cnenuduunocTsb. KodpepmenTsl. ButaMuHsl.

Otnnuust GepMEHTOB OT HEOPraHMUYECKUX KaTalln3aToOpOB

3.3

VYrneBonpl: MoOHOcaxapuabl (TJIIOKO3a, pubo3a u  JAe30Kcupu003a),
aucaxapuibl (caxaposa, JIakKTo3a) W IMoJucaxapubl (Kpaxmal, TIUKOTeEH,
HeJUTI0103a). bruonornueckue GyHKIMHU yTiIeBOOB.

Jlunuasl:  TpUrIMUEpUIB], crepouabl, Qochomunuasl. [unpopunbHO-
ruapodoOHbIe cBoiicTBa. buonorundeckne ¢GyHkmuu junuaoB. CpaBHEHHE

Yri€BO40B, OEJIKOB U JIMIIUI0B KaK HCTOYHHUKOB DHEPTHUU




3.4

3.5

3.6

Hyxnennoseie kucnorsl: JJHK u PHK. Hykneotuasl — MoHOMEpBI
HYKJIeMHOBBIX KHCIOT. Ctpoenne u pynknuu JJHK. Ctpoenne n pyHkimm
PHK. AT®: cTtpoenue u GpyHKIHHA

[uronoruss — Hayka o kierke. Kiierounas teopus. Meroasl H3y4eHHs
KJIETOK

Knerka kak wnenoctHast >kuBas cucremMa. OOmue NPU3HAKH KIETOK:
3aMKHyTasi HapyxxHass memOpana, moiekynsl JIHK kak renernueckuit

ammapar, cucrema cuHTe3a Oenka

3.7

3.8

Tunel KJIETOK: 3yKapuoTHYecKass U mpokapuoTuueckas. OcobeHHocTH
CTpPOEHHUSI IpOKapuoTHUecKoil kieTku. KierouHas creHka OakTepuil.
CrpoeHne sykapuoTHueckoi KiaeTku. OCHOBHBIE OTJIMUYMS PACTUTEIBHOM,

JKUBOTHOHM M TPUOHOM KJIETKH

IToBepXHOCTHBIE CTPYKTYpBI KIETOK — KJIETOUHAs! CTEHKA, INIMKOKAJIMKC, X
¢dynkuuu. [Tnazmatnyeckas memOpana, e€ cBoiicTa U pyHkuuu. Llurornazma
U ec OpPIr'aHOWIBL. OnnomemMOpaHHBIE OpraHON/IbI KJICTKH:
sHpomnazmatuyeckas  cetb  (OIIC), ammapar ['ombaku, JIM30COMBI.
[TomyaBTOHOMHBIE ~ OpPraHOMIBl  KJIETKH:  MHUTOXOHJPHUH,  IUIACTHIBIL.
[Ipoucxoxxnenne MUTOXOHIpUH U TutacTua. Buasl miactua. HememOpanHbie
OpPraHoOMJIbl KIJIETKH: PUOOCOMBI, KJIETOUHBIA LIEHTpP, PECHUYKH, KIYTHKH.

CDYHKI_[I/II/I OpraHoON 0B KJICTKH. Bxirouenus

3.9

Anpo — perynaropHsblil neHTp KiaeTku. CTpoeHue sjpa: sjaepHas 000yiouKa,

KapuoIuiadMa, XpoOMaTuH, SIAPLIIIKO. XpOMOCOMBI

3.10

TpchnopT BC€IICCTB B KJICTKC

4.1

H(I/ISHCI[GSITGHBHOCTL KIICTKH

OOMeH BelIecTB, UM MeTa0O0IU3M. ACCUMUIIAIUS (TIJIaCTHUECKUN OOMEH) U
JUCCUMUIIALIUSA (SHEPreTHYeCKUit 0OMEH) — JIBe CTOPOHBI €JMHOTO Ipolecca
MeTtabonu3ma. Tunbel oOMeHa BellecTB: aBTOTPO(MHBIN U TeTepOTPOPHBIN.

Posb pepmeHTOB B 0OMEHE BEIIECTB U MPEBPAILICHUH SHEPTUU B KIIETKE

4.2

®orocunre3. CperoBas u TemMHOBass (a3bl QorocuHTe3a. Peakuuun
dorocunTe3a. DPdexkTuBHOCTh hoTOCHHTE3a. 3HaUeHue (poTocuHTE3a AN
XKHU3HU Ha 3emuie. BrnusHue ycnoBuil cpeabl Ha (OTOCHMHTE3 M CHOCOOBI
TIOBBIIIIEHUS €T0 IPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHUH.

XeMocuHTEe3. XEeMOCHHTE3UPYIONIe OaKkTepuu. 3HaAYCHNE XEMOCHHTE3a IS

JKA3HU Ha 3emiie

4.3

DHepreTUYecKuii 0OMeH B KjeTke. PacieryieHne BemecTB, BBIJACICHHE H

AKKyMYJIMpPOBAaHUE SHEPrHMHM B KIJIETKE. DTambl 3HEPreTHYECKOro OOMEHa.




I'mukomus. bpoxenue u ero Buasl. KuciopoaHoe oxucieHue, Wi

KJIETOYHOE JbixaHue. DPPEKTUBHOCTh SHEPreTUUECKOro oOMeHa

4.4

Peakuuu matpuuHoro cunresa. ['enermueckas wunpopmamms u JIHK.
Peanuzamus reneTnyeckoi HHGOpMAIMK B KJIETKE. | @eHeTUUeCKHit KOJT ¥ €ro
cBoiictBa. Tpanckpunius — wmatpuuHbiii cuHte3 PHK. Tpancmsaums —
Oouocunres Oenka. KoxupoBanume amMuHOKHCIOT. Pombp pubocom B

onocuHTe3e Oenka

4.5

Hexnerounsie ¢popmbl xu3HM — BUpYCHL. McTopust oTkpeiTus Bupycos (/1.1.
MBanoBckuit). OcOOEHHOCTH CTPOEHUS U KHU3HEIACATEIbHOCTH BUPYCOB.
bakrepuodaru. bone3nu pacreHuil, )KUBOTHBIX U YEJIOBEKA, BbI3bIBACMbIE
Bupycamu. Bupyc ummyHonedunmra dvenoeka (BUY) — Bo3Oymutens

CITNda. ITpodwmrakTrka pacpoCTpaHEeHUs BUPYCHBIX 3a00JIeBaHUN

Pasmuoxenne n HHIUBHUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

5.2

KiteTounslii UK, WM KU3HEHHBIA MUK KiIeTku. MHTepdaza m mMurTos.
[Tpoueccrl, mporekaromme B uHTepdaze. Pemnmkamus — peakuus
maTtpuyHoro cunresa JIHK. Ctpoenue xpomocom. XpOMOCOMHBII HAOOp —
KapuoTurl. JIMNIouJIHBIA W  TaIUIOMJIHBI  XPOMOCOMHBIE  HaOOPBHI.
Xpomatuasl. LluTomornueckre OCHOBBI Pa3MHOXKEHUS U WHIMBHUIYAJIBHOTO
pa3BUTHUSA OPraHU3MOB.

Jenenune knetkn — muto3. Craaun murosa. IIponeccs, mpoucxoasamme Ha

pa3HBIX CTAAUSAX MUTO3a. BUOJOTHYECKHI CMBICT MUTO3a

@DopMbl pa3MHOXKEHHS OPraHU3MOB: Oecrionoe U nojoBoe. Buabl Oecrnionoro
pa3MHOXEHHUS: JIeIEHHE HaJBOE, TTOYKOBAHWE OJHO- M MHOTOKJIETOUYHBIX,
criopooOpa3oBaHHMe,  BEreTaTMBHOE  pa3sMHOXKEHHE.  VICKycCTBEHHOE

KIIOHUPOBAHUEC OPTaHU3MOB, €I'0 3HAYCHHUEC JIA CCIICKIINU

5.3

[TosnoBoe pa3MHOXKEHUE, €r0 OTIIMYUS OT OECIIONOrO.
Meiio3. Craauun meiio3a. [Iporeccsl, mpoucxoasine Ha CTaausx Meiosa.
[ToBenenue xpomocoMm B Meitoze. Kpoccunrosep. buonornueckuii cmbici u

3HaYeHNE MEN03a

5.4

5.5

['amerorenes — mpouecc oOpa3oBaHHsI TOJOBBIX KJIETOK Y >KHBOTHBIX.
[TonoBble >kene3bl: CEMEHHMKHM U su4yHUKU. OOpazoBaHuE U pa3BUTHE
MOJIOBBIX KJIETOK — ramMeT (CepMaTo30u, SUIEKIeTKa) — CliepMaToreHes3 u
ooreHe3. OCOOEHHOCTH CTpPOEHHs SHIEKIETOK M  CIIEPMaTO30UIOB.

OmnonorBopenue. [lapreHorenes

NunuBuayanpHOe pa3BuTHE (OHTOTeHE3). OMOpPHUOHAIBHOE pPa3BUTHE
(amOpuorene3). JOrtambl SMOPHOHAIBHOTO PA3BUTHS Y ITMO3BOHOYHBIX

KUBOTHBIX: JIpoOJieHue, racTpynsauus, opraHoreres. [loctamOpuoHaibHOE




pasBuTHE. THUIBI MOCTAIMOPHOHAIBHOTO PAa3BUTHUS: MPSIMOE, HEMpsSMOe
(munHOYHOE). BnusHMe cpeapl Ha pa3BUTHE OPraHU3MOB; (AKTOPBHI,
CHOCOOHBIE BBI3bIBATh BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Burue pacrenuil. OHTOreHe3 I[BETKOBOIO PACTEHMsI: CTPOCHUE

CCMCHH, CTalUN PASBUTHUA

HaCJIGI[CTBeHHOCTb 1 U3BMCHYMUBOCTHb OPraHrM3MOB

6.1

IIpenmer u 3amaum reHeTuku. lMcropus pa3BuUTHS TIe€HETHKH. Bxian
POCCHMCKMX M 3apyOeXHBIX YYEHBIX B pa3BUTHE TI'CHETUKU. MeTo.sl
IeHETUKU  (TUOPUAOJIOTUYECKUH, I[MTOT€HETUYECKUH, MOJEKYJISpHO-
reHetuyeckuil). OCHOBHbIE TeHETHYecKHue TNOoHATUA. [‘eHeTnueckas

CHUMBOJIMKA, UCII0JIB3YyEMasd B CXEMax CKpGIIII/IBaHI/If/'I

6.2

6.3

3aKOHOMEPHOCTH HacJeI0OBaHUs PU3HAKOB, yCTaHOBJICHHBIE | . MeHmenem.
MonoruOpuaHoe CKpelrBaHue. 3aKOH eAuHO00pa3us THOpPUI0OB TIEPBOTO
nokosneHus. [IpaBmwino momuHHpoBaHMs. 3aKOH PACHICTIIICHHUS MPU3HAKOB.
['unore3a uncToThl raMeT. [10JIHOE U HETIOJTHOE JOMHUHHUPOBAHUE.

JuruOpumHoe  CKpeliMBaHWe. 3aKOH HE3aBHUCHUMOIO  HACleAOBAaHUS
IMPU3HAKOB. HHTOFCHCTI/I‘-ICCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO CKpClIUMBaHMs.
AHanu3upyrolee  CKpelmuBaHue. VIcmonb3oBaHHEe — aHATU3HPYIOIIETO

CKpCIIMBaHUA UIA ONIPECACIICHUA TCHOTHUIIA ocobu

CueruieHHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana 1o
CIICTIJICHHOMY HacCJIeZIOBaHWIO TeHOB. HapylmeHue CcrerjieHus TeHOB B
pe3ynabTaTe KPOCCHHTOBEpa. XPOMOCOMHAsi TEOPHS HACIEJACTBEHHOCTH.
['eneTnueckue KapThl.

['eneTnka mosa. XpoMOCOMHOE OIpeieIeHue 1MoJjia. AyTOCOMBI M MOJIOBbIE
XpoMocoMBL. ['oMoramMeTHbIE U reTeporaMeTHbIe oprann3Mel. HacnenoBanue

IMMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

N3MeHYMBOCTSD. Bunst U3MEHYMBOCTH: HEHACJIEeICTBEHHAs u
HacjeAcTBeHHas. Pomb cpelbl B HEHACHEACTBEHHONM HM3MEHYMBOCTH.
XapakTepucTuKa MoIM(pUKATMOHHONW U3MEHYMBOCTH. BapuanoHHslii psi u
BapualnMoHHas Kpubad. Hopma peakuuu npusHaka. KosnuyecTBeHHblE U
KAueCTBEHHbIE  NPU3HAaKM M WX Hopma  peakiquu.  CBolicTBa

MOAU(UKAITMOHHONW U3MEHYMBOCTH

6.5

HacnencrBennasi, WM TeHOTHIIMYECKas, M3MEHUYMBOCTH. KoMOMHaTHBHAS
W3MEHUYUBOCTh. Mei03 M MOJIOBOM MpPOIECC — OCHOBAa KOMOWHATHBHOU
W3MEHYUBOCTH. MyTalmoHHass M3MeHYHBOCTh. Kiaccudukamus myranuii:

TeHHBbIE XPOMOCOMHBIE, TE€HOMHBbIe. YacToTa W NPUYUHBI MYyTalHi.




Myrarensnsle (hakTopbl. 3aKOH TOMOJIOTHUECKUX PSA0B B HACIIEACTBEHHOU

n3MeHunBoctd H.U. BaBunosa

6.6

7.1

I'enetuka yenoBeka. Kapuorun uenoBexka. OCHOBHBIE METOJbI T'€HETUKH
YyeloBeKa: reHealOTHYEeCKuH, ONM3HELOBBIA,  LUTOTCHETHYECKUIA,
OMOXMMHYECKHIA, MOJIEKYIsIpHO-TeHeThuYecKuil. COBpEMEHHOE OIpeIeIeHH e
FEHOTHIA: TMOJHONCHOMHOE CEKBEHHPOBAaHUE, T€HOTHUIIUPOBAHHE, B TOM
grcre ¢ momombto [TI[P-ananusa. HacneacrBennbie 3a001€BaHMsI YETTIOBEKA!
reHHble 00JIe3HU, OOJIE3HU C HACIIEICTBEHHOW MPEApacloIOKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. Comaruueckue U TeHEpaTUBHbIE MYTAllUH.
[MpuHtmnel 3H0poBOrO 00pa3a KHU3HH, JAWATHOCTUKH, NMPO(PUIAKTHKH MU
JICYEHUS TEHETUYECKUX Oose3Heil. Menuko-reHeTH4eCKoe
KOHCYJIbTUPOBAaHHE. 3HAYEHUE MEIULIMHCKON T€HETUKHU B MPEJOTBPAILIEHUN

U JICUEHUH IT'eHETUYECKUX 3a00JIeBaHMil YeI0BEKa
CGHCKHI/ISI OpraHU3MOB. OCHOBBI OMOTEXHOIOTHHI

Ceneknusi Kak HayKa M MPOLECC. 3apOKICHUE CEIEKIMH U JOMECTUKALIUS.
VYuenne H.U. BaBuioBa o meHTpax NPOUCXOXKICHHUS M MHOTO0Opa3us
KYJbTYPHBIX pacTeHHil. LIeHTpbl MPOUCXOKICHUS AOMAIIHUX >KHUBOTHBIX.

Copr, nopona, mramMmm

7.2

7.3

CoBpeMeHHbIE METOBI CeeKIMU. MaccoBbIi U MHIUBUAYaIbHBIA OTOOPHI B
CEJIEKIIMM PACTEHUH U )KMBOTHBIX. OLIeHKa JKCTEpbepa. bian3kopoacTBeHHOE
CKpemyBaHue — nHOpuauHT. Yncras nuHus. CKpelyuBaHue YUCTHIX JTMHUM.
l'erepo3uc, wunm rubpuanas cuna. HepoicTBeHHOe CKpellMBaHUE —
ayropuaunr. OtnanéHHas rubpuanzanus u e€ ycrnexu. McKycCTBEHHBIN
MYTareHe3 U IOJIy4eHHUE MOJUIITIOUI0B. JIOCTHIKEHUs CEIIEKIIUU PACTCHUH,

JKUBOTHBIX © MUKPOOPTraHNU3MOB

bruortexHonorust kak oTpacib INPOU3BOACTBA. ['€HHas MH)KEHEpHUs. DTalbl
co3nanus pexkomOuHanTHOM JIHK u Tpancrennsix opranuzmos. Kierounas
nHxkeHepus. Kinerounele KynbTypbl. MEUKPOKIOHAJIBHOE Pa3MHOKEHHE
pacteHnii. KioHHpoBaHNE BBICOKOIIPOAYKTUBHBIX CEIbCKOXO03HCTBEHHBIX
OpPraHu3MOB. DKOJOrHYecKHe U aTudeckue npoodiemsl. MO — reneruuecku

MOAU(UIIUPOBAHHBIE OPTAHU3MBI

11 KITACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS




DBOIIOIMOHHAS OMOIOT U

1.1

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBuzerenscTBa 3BOMIOLMHU. [laneoHTONOrMYecKue: IOCIEI0BATEILHOCTD
HOSIBJICHUS BUJIOB B MAJICOHTOJIOIMYECKON JIETOMHCH, NTEPEXOAHBIE (POPMBIL.
Buoreorpaduyeckue: cxonctBo u paznuuue ¢ayH U (HIop MaTEPUKOB H
OCTPOBOB. DMOPHOJIOTHUYECKHE: CXOACTBA M PA3IM4Msl SMOPHOHOB pa3HBIX
BUOOB IIO3BOHOYHBIX. CpaBHI/ITeJIbHO-aHaTOMHqCCKHeZ T'OMOJIOT'MYHBIC,
aHAJOTWYHBIC, PYIUMEHTapHBIC OpraHbl, aTaBU3MBL. ~MoeKyIspHO-
OMOXHUMHUYECKHE: CXO0ACTBO ME€XAaHH3MOB HAaACJICACTBECHHOCTH M OCHOBHBIX

META00INYECKHUX HYTeﬁ Y BCEX OpraHn3MOB

1.2

OpomononHas Teopus Y. [lapBuna. Ilpeanochbuiku BO3HUKHOBEHHS
JapBUHU3MA. J[BIKYIIUE CHIIBI DBOJIOLWHU BUIOB 10 JlapBUHY (M30BITOYHOE
Pa3MHOXXEHHE TPU  OTPAHUYEHHOCTH  PECYpPCOB,  HEOIpEIEIEHHAS

M3MEHYUBOCTb, OOpPH0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBINH 0TOOD)

1.3

14

Cunrernueckas teopus sBoiouuud (CTD) U OCHOBHBIE €€ MOJIOKEHHUS.

MuxkposBomtouus. [lomynsuus Kak eqMHULA BUAA U IBOTIOLIMHU

JBuxymiue cuibl (hakTopbl) 3BOJIIOLUN BUJOB B MpUpoje. MyTallMOHHBIHN
nporecc W KOMOMHATHBHAas HM3MEHUYMBOCTh. llomynsiliMOHHBIE BOJIHBI U
nperid reHoB. M3omsmms w murpauusa. EcrecTBeHHBI  oTOOp  —
HarnpasJsoIuUi hakTop 3BoIrOIMU. POPMBI €CTECTBEHHOTO OTOOpA.

[IpucnocoOneHHOCTh OpPraHU3MOB Kak pe3yapTaT 3Bositouuu. [Ipumepbt
npucnocoOIeHni y opraHu3MoB. ApoMop(o3bl U UAHOAANTALUH.

Bun wu BumooOpasoBanme. Kpurepuum Buna. OcHOBHbIE  (OPMBI

BU000pa30BaHus: reorpauyeckoe, IKOJIOTHIEeCKoe

1.5

MaKpOBBOJ'IK)I_[I/Iﬂ. q)OpMBI OBOJOIHNHA: q)HJICTI/I‘-ICCKaSI, JAUBCPIrCHTHAA,

KOHBEpreHTHas, napauienbHas. HeoOpaTtumocTs 3BoOLNN

Bo3HukHOBEHHE N Pa3BUTHUC )KXU3HU HA 3emite

2.1

JloHayuHBIE TNpEICTABIEHUS O 3apOKICHUM XKU3HHU. HayuyHble rumoresbl
BO3HUKHOBEHHUSI )KM3HU Ha 3emyie: a0MOTeHe3 U MaHCIepMUs. XUMHUUIecKast
HBOMIONHUA. DKCHIEPUMEHTAIBHOE MOJITBEPKACHUE XUMUUYECKON 3BOJIIOIUH.
Havanpabie sTambl Ouonormveckoi sBomtonmu. [umoresa PHK-mmpa.
IlepBrie kneTKU U UX 3BOMOLUSA. POPMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX

OpPraHu3MOB




2.2

PazButue xu3Hu Ha 3emiie mo 3paMm M nepuonaM. Karapxeit. Apxeiickas u
npotepo3oiickas 3pbl. [lameo3olickas 3pa U €€ nepuonabl: KeMOpUUCKUM,
OPJIOBUKCKUM, CUIYPUUCKHUM, NEBOHCKUN, KaMEHHOYTOJIbHBIN, MEPMCKHI.
Me3so30iicKas 3pa U €€ Iepuoabl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

Kaiinozoiickass »pa u €€ mnepuoibl: TNaJCOTCHOBBIN, HEOTCHOBbIN,
AQHTPOIOTe€HOBBIN. XapaKTePUCTHKA KIMMAaTa U I'e0JOrM4YE€CKUX IPOLECCOB.
OcHOBHBIE ATambl HBOJIOIUH PACTUTEIILHOTO U KUBOTHOTO MHDA.
Apomopdo3bl y pacTeHUl U KUBOTHBIX. [losiBIICHNE, paclBET U BBIMUPAHHE

TPYIII )KUBBIX OPTaHNU3MOB

2.3

2.4

Cucrema OpraHu4YeCKOIro MHpa KaK OTPaXKCHUC I3BOJIOLUHU. OcHOBHBIE

CUCTCMATUUYCCKUE I'PYIIIBI OPraHnu3MOB

OBoronus 4enoBeKka. AHTPONOJIOrus Kak Hayka. Pa3Butue npencraBieHni
0 MPOUCXOXKJICHUH UeJIoBEKa. MeTo bl n3ydeHus anTponoreHesa. Cxoxacraa
U Ppa3jInuus 4YeJoBeKa M JKUBOTHBIX. CHCTEMaTH4eCKOe IOJIOKEHHE
YeJloBeKa.

HBwxymme  cuibl  (paxkTopbl)  aHTpomnoreHesa.  HaciencTBeHHas
M3MEHYMBOCTh M €CTECTBEHHbIH 0TOOp. OOIIecTBEeHHBI 00pa3 >KHU3HH,

M3TOTOBJIEHUE OPYAUN TPYAA, MBILIJIEHHUE, PEUb

2.5

2.6

3.1

3.2

OcCHOBHBIE CTaINN U BETBU HBOJIIOLIMY YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymenslid, HYenoBek NpsMoxondmui, YenoBek HeaHAepTalbCcKui, Yenosek
pasyMHbI. HaxoIKu HCKONAeMBIX OCTaHKOB, BpEMs CYILECTBOBaHUS,

o0JacTh pacnpocTpaHeHus, 00bEM roJIOBHOTO MO3ra, 00pa3 *KHU3HU, OPYAHS

UYenoseueckre packl. OcCHOBHBIE OOJBIIME  pachkl:  €BpOMEOUIHAS
(eBpasmiickas), Herpo-aBCcTpajouaHas (PKBaTOpUANIbHAS), MOHTOJOUIHAS
(a3maTcko-aMepuKaHCKasi). UepThl MPUCIOCOOJICHHOCTH TMPEACTaBUTENCH
YeJI0BEYECKUX pac K YCJIOBUSAM CYIIECTBOBaHUSA. ENMHCTBO yenmoBeyecKHX

pac. Kputuka pacuzma

Oprasu3Msl U OKpyXkarolas cpeaa

OKoJorus Kak Hayka. 3ajaud ¥ pa3esbl 9KOJIOrui. MeTo bl SKOJIOTHYECKUX
UCClIeIoOBaHUM.  DKojoruueckoe MupoBos3peHue. Cpenpl  oOUTaHHS
OpPraHU3MOB: BOJIHAS, Ha3eMHO-BO3/1yIlIHAs, MOYBEHHAA,
BHYTPUOPraHU3MEHHAS

Oxonorunueckue ¢daktopel. Kimaccudukamus 3KOIOTHYECKUX (HaKTOPOB:
abuoTuyeckue, OMOTMYECKHE U aHTPOIIOTeHHbIE. JleficTBHE SKOIOTHUECKUX

(haKTOpOB HA OPraHU3MBI




3.3

Abunotndeckue (hakTOpHI: CBET, TEMIIEPATYpa, BIAXKHOCTh. DoTOneproan3M.
[Ipucnocobnennss OpraHu3MOB K JCHCTBUIO a0MOTHYECKUX (DaKTOPOB.

buonornueckne PUTMBI

3.4

buotnyeckue (hakTOopHI. Bunnr OMOTUYECKUX B3aUMOJICUCTBHIA:
KOHKYPEHIIMS, XUIIHWYECTBO, Mapa3uTU3M, MYTyajlu3M, KOMMEHCAIU3M
(HaxJIeOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAIU3M, HEUTpaIu3M. 3HAYCHHUE
OMOTHYECKUX B3aUMOJCUCTBUN MJii CYHIECTBOBAHMS OPraHU3MOB B

MMPUPOAHBIX COO6H.[€CTBaX

3.5

4.1

4.2

4.3

DKOJIOTHYECKUE XapPaKTCPUCTHUKU TIOIMYJIAIHU. OCHOBHBIE MOKAa3aTeJIN
MOIyJIAUU: YACJICHHOCTD, IINIOTHOCTD, POXKIAACMOCTh, CMEPTHOCTD, ITPUPOCT,

MUIrpanus. I[I/IHaMI/IKa YHUCJICHHOCTHU MOITYJIAINU U eé peryisiausa
COO6HICCTBa 1 5KOJOTHUYCCKUEC CUCTEMBI

Coo0mecTBo opranu3mMoB — OuoneHo3. CTpyKTypsl OHOLIEHO3a: BHIIOBAs,
NPOCTPaHCTBEHHAsA, Tpoduyeckas (nuimienas). Buapl-nomunanTel. CBs3u B

OnolEeHo3€e

Okosnorudeckue cucreMbl (3kocucteMsbl). Ilonstue 00 »skocucreme u
6uoreoneHo3e. OyHKIMOHAIBHBIE KOMIIOHEHTBI SKOCUCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BemiecTB M IOTOK SHEpPruu B
skocucteme. Tpoduueckue (muILeBble) YPOBHU 3KocUcCTeMBbl. IluieBsie
nenu u cetd. OCHOBHBIE MOKA3aTeIM 3KOCUCTEMBL: OMoMacca, MpOIyKIIHs.
OKOJIOTMYeCKHe MNUPaMHUAbL: MPOAYKLUUH, YHCICHHOCTH, OHOMACCHI.

CBolicTBa 3KOCUCTEM: YCTONYUBOCTD, CAMOPETYIISIINS, pa3BuTHE. CyKIecCHst

[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMa XBOWHOTO
WIH ITUPOKOIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE ~ YKOCHUCTEMBL.  ATPO3KOCHCTEMBI.  YPOOIKOCHCTEMEI.
buonormueckoe W XO3MHCTBEHHOE  3HAYCHHE  arpodKOCHUCTEM |
ypOOIKOCHUCTEM.

buopasznoobpazue kak (akrop ycroitunBoctu sKocucteM. CoxpaHeHHE

OMOJIOrNYEeCcKOro pa3HooOpas3us Ha 3emIie

4.4

VYuenune B.U. Bepnaackoro o Guocdepe. ['panuibl, cocTaB U CTPYKTypa
ouocdepsl. Kupoe BemectBo u ero Gpynkiuu. OcoderHoctu 6uochepsl Kak
rio0anbHOM 3KocucTeMbl. JMHAMHUECKoe paBHOBecHe U oOpaTHasi CBS3b B
ouocdepe. KpyroBopoTs! BemiecTB U OMOT€OXUMHUUYECKHE ITUKITBI DJIEMEHTOB

(yraepona, azota). 30HaIBHOCTH OHOc(hepbl. OCHOBHBIE OMOMBI CYIIN




4.5

YenoseuecTBo B Onochepe 3emin. AHTPOTIOTEHHBIE H3MEHEHUs B Orocdepe.
['mobGanpHBIC YKOIOTHYECKUE TIPOOIIEMBI.
OcHOBa paIMOHAIBHOTO YIPABJICHUS TPUPOAHBIMH pECypcaMH W HX

ucnonb3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIBI
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