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MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma o yueObnomy npeamety «buosnorus» mist 10-11
KJ1acca(oB) pa3paboTaHa B COOTBETCTBUH C:

— @enepanbHbiM 3akOHOM OT 29.12.2012 Ne 273-®3 «O6 oOpa3zoBaHuu B
Poccuiickoit @eaepaunn» (B AEUCTBYIOIIEH pEeJaKIIHH );

— ®I'OC cpennero obmero oopazoBanus (mpuka3 MunnpocsenieHus: Poccuun
ot 31.05.2021 Ne 287, B AefCTBYIONICH pelaKIUN);

— ODenepanbHOoil  00pa3oBaTeILHONM  MPOTPpaMMOM  CPEIHEro  OOIIero
oOpazoBanus (mpuka3 Munnpocsemenus Poccun ot 18.05.2023 Ne 371, B
NENCTBYIOLIEH pefakiiun), BKIovas denepaibHyto pabodyro mporpaMmmy mo
npeaMery «_buoaorusy;

— Tlonoxxennem o padoueii mporpamme MAOY COILI Ne25;

[Tpu pa3paboTke mporpamMmbl MO OWOJIOTUH TEOPETUUYECKYI0 OCHOBY MJIS
OIpe/eNIeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COAEpXKaHUS y4eOHOro mpenMera
«buonorus» cocraBwiM: KoHUeNTyaidbHble Tmonoxkenus @IOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€i, ColepKaHus, pe3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIINX MENIX 1
NPUHIINTAX, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPETHETO
obmero oOpazoBanusi B Poccuiickoit denepamuu, a TakkKe IMOJOXKEHUS O
cnernuduke OMoIorHH, €€ 3HAYCHUH B NMTO3HAHUU >KHUBOUW MPUPOIBI U 0OECIICUCHUH
CYIIIECTBOBAHMS Ue€JIOBEUECKOTO oOIiecTBa. COrTacHO Ha3BaHHBIM TOJOXKEHUSM,
OTIpe/ieNIeHbl OCHOBHBIC (DYHKIIMK IPOTPAMMBI 110 OMOJIOTHUHU U €€ CTPYKTYpA.

[Iporpamma 1o Owuonoruu Aa€T TpenCTaBlIeHHWEe O LesiX, o0 oOmei
CTpaTeruu OOy4YeHHWs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro mnpeamera «buosorus», omnpenensieT o00s3aTeabHOE MPEIMETHOE
CONEp)KaHUE, €ro CTPYKTypy, pacmpeleieHne 1o pa3felaM U TeMawm,
PEKOMEHIyeMYIO TOCJIeI0BATENBHOCTh M3YUYCHUS YUEOHOr0 Marepuana ¢ y4eToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIHLHOTO
IpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarommXCsl.

B nmnporpaMmme mo OHONIOTMH TaKXe YUYHUTHIBAIOTCS TpPeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpEeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMHUpPOBAHMM OCHOBHBIX BHJOB Y4eOHO-ITO3HABATEIbHOU
NeATeTbHOCTH/YUEOHBIX JEHCTBUM OOYYalOMIMXCS TI0 OCBOCHHIO COJACPIKAHUS
OMOJIOrMYECKOro 00pa3oBaHMUsL.

B nporpamme no 6uosorun (10—11 xiaccel, 6a30BbIi YpPOBEHb) peain30BaH
MPUHITUI TPEEMCTBEHHOCTH B HM3yYCHWHM OWOJIOTMH, Ojaromapss 4eMy B He
MPOCMATPUBAETCS HANPABJICHHOCTh HA pPa3BUTUE 3HAHWUMW, CBSI3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS,  IIEHHOCTHBIX



OpPUEHTALIUN JTUYHOCTH, SKOJIOTHUYECKOTO MBIIICHUS, IPEACTABICHUI O 3I0POBOM
oOpasze >XKU3HH M OEpeKHBIM OTHOILIEHHEM K OKpYXalolledl MpupogHON cpene.
[ToaTomy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKIX TEOPHil, a TaKKe 3HAHUHU O
CTPOEHUU >KUBBIX CUCTEM PA3HOI0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOIIECCOB B MPOrpaMMe MO OMOJIOTHH YIENEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHUM B MOBCEIHEBHON JKU3HM JJIS PEIICHUS MPUKIATHBIX 3a]a4, B
TOM YHKcje: TMPOPUIAKTUKY HACIEICTBEHHBIX 3a00JIeBaHUN YeNOBEKa, MEIHKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1[eJeCO00pa3HOro TMOBEICHUS B OKpYy)Karolled MNpUPOJHOM cpele, aHaiau3a
BIIUSIHUSA XO3SUCTBEHHOW JACSATENBHOCTH 4YEJIOBEKa HAa COCTOSIHHE MPUPOJIHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJICHUE BHUMAHUS K MPUKJIAJHON HApaBICHHOCTH
yuebHoro npeamera «bruosoTHs» MPOIUKTOBAHO HEOOXOIMMOCTHIO OOECTICUEHUs
YCIOBUH sl pEIICHUs] OJJHOM U3 aKTyaJIbHBIX 3aJau IIKOJIbHOIO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeanojaraeT (QopMUpOBaHHME Yy  OOydaroLIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K W3MEHEHUSM JIUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonoruss Ha ypoBHE cpeaHero ooOmero oOpa3oBaHMS 3aHUMAET BaXKHOE
mecto. OHa oOecneunBaeT (OpMHUpPOBAHUE y OOYYArOUIMXCS IMPEACTABICHUN O
HAyYHOW KapTHUHE MHUpa, pacluupseT U 0000IIaeT 3HaHUS O KUBOH MpHUpoje, €
OTJINYWTEINIbHBIX TNPU3HAKaX — YPOBHEBOW OPraHU3alMA W 3BOJIIOLUH, CO3HAET
YCIOBUSL  JUIS:  TIO3HAHUS  3aKOHOB  JKMBOM  MPUPOABI, (OPMUPOBAHUS
(YHKIIMOHAJIBPHOW TPaMOTHOCTH, HABBIKOB 3J0pOBOro M Oe3zomacHoro oOpasza
KHU3HHU, SKOJOTMYECKOr0 MBIIUICHHUS, IIEHHOCTHOTO OTHOILIEHUS K KUBOH MpHUpoe
U YEJIOBEKY.

Bonbiioe 3naueHrne OMOIOTHST UMEET TAKXKE JJIsl PEeIICHHs] BOCTIUTATENBHBIX U
pa3BUBAIOIIMX  3a7ad  CpeJHero  oOmero  o0pa3oBaHMs, COLMAIM3ALUU
oOyuaromuxcs. M3ydenne 6monmorun odecrednBaeT yciaoBHs sl (HOPMUPOBAHMS
UHTEIJICKTYaJbHBIX, KOMMYHUKALIUOHHBIX ¥  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ICTETUYECKON KYJIBTYPHI, CIOCOOCTBYET WHTErpaluil OWOJIOTUYECKUX 3HAHUU C
MPEJCTaBICHUSAMH U3 APYTUX YYEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHBIE TOJOXKEHUS O TMpeIHA3HAYCHHH YYeOHOTO IMpeaMera
«buonorus» cocraBUJIM OCHOBY Uil ONPEICNICHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAaHHIO €r0 COJAEpKAaHMs, MPEICTAaBICHHOIO B MPOrpaMMe IO
OHOJIOTHH.

OT60p coxaepkanusi ydeOHOro mnpenmera «buojorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3UIHMHM KyJIbTypOCOOOpPA3HOTO MOJXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHHUA M YMEHHs, 3HaYUMbIE IS
dbopMupoBaHus O0OmIEeH KyJbTYpbl, ONPEACNAIONMe aJeKBAaTHOE IOBEACHHUE
Yell0OBeKa B OKpYXKAIOIIeW MPHUPOIHON cpese, BOCTPEOOBAHHBIE B TMOBCEIHEBHOU



KU3HH M TPAKTUYECKOUN AesTenpbHOoCcTH. Oc000€ MECTO B 3TOW CHCTEME 3HAHUU
3aHUMAIOT JIEMEHTBHI COACPKAHUSI, KOTOPBIE CIyKaT OCHOBOM At pOpMUpPOBaHUS
IIPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
IHEHHOCTHBIX  OpPHEHTAIUSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHU3allUU
OMOJOTUYECKOT0 00pa30BaHUSI.

CTpykTypupoBaHHE COACpX)aHUS y4yeOHOro Marepuajga B MPOTrpaMMe I10
OMOJIOTMM OCYIIECTBIEHO € YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX >KUBOU MPUPOBI, O €€ YPOBHEBON OpraHU3alMK U
HBOJIIOIMHU. B COOTBETCTBUM C 3TUM B CTPYKType ydeOHoro npeamera «bromorus»
BBIJICJICHBI CIIEIYIOIINE COJEpKATEIbHbIE JIMHUU: «bHUONOrHs Kak Hayka. MeToasl
Hay4yHOro To3HaHus», «KieTka xak Ouomormueckas cucrema», «OpraHu3m Kak
ononoruyeckas cucrema», «CucreMa M MHOTrooOpa3suMe OpraHMYeCKOro MHUpPAy,
«OBOJIFOLMS KUBON MPUPOJIBI», « IKOCHUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Ilenp u3yueHus ydeOHoro mpeamera «buosorus» Ha 0a30BOM YPOBHE —
OBJIaJICHHE  OOYy4YalIIMMHUCS 3HAaHUSMU O  CTPYKTYPHO-(DYHKIIMOHAIBHON
OpraHu3allid JKUBBIX CHCTEM pa3HOrO paHra M NOPUOOpPETEHHE yMEHUU
UCITIOJIb30BaTh 3TH 3HAHMS JJI1 TPAMOTHBIX JEUCTBHI B OTHOLIEHUU OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOIIEM.

Jloctmxenue 1enu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00ECIIEUMBAETCS PEIICHUEM CIEAYIOIIMX 3a/1ay:

OCBOCHHE OOYYaIOIIMMHCS CHUCTEMbl 3HAHUH O OHOJOTMYECKUX TEOPUSX,
YUECHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPAaBUIAX, CIYKAIINX OCHOBOM
JUisi (POPMUPOBAHUSL TIPEICTABICHUM O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJlaX HAay4YHOT'O MO3HAHMS, CTPOEHUH, MHOT000Opa3uu U OCOOEHHOCTSIX MKUBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHM3aLMH, BBIIAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmupoBaHre y OOYy4YalOIIMXCSA IMO3HABATEIIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIIOCOOHOCTEW B Mpoliecce aHalld3a JaHHBIX O MYyTAX DPa3BUTUS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, MAEH M MOAXOJ0B K M3YUYEHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OPTaHU3alUY;

CTAaHOBJICHHE Yy oOydaronmxcs oO0meil KyJabTypbl, (YHKIIHMOHAJIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH M OIEHUBATH SBIICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUW W ONBITA, IMOJYYEHHBIX MpHU
H3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCAd YMEHHM WUIIOCTPUPOBATh 3HAUCHHE
OMONOTUYECKUX 3HAHUW B TPAKTUYECKOW JCSITEIIBHOCTH YENIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIULUHCKUX TEXHOJIOTUHN U arpoOMOTEXHOIOTHif;



BOCMUTaHNE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIIOBEKOM YKHUBOU
PUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUSI K HEH, COOTIOIEHUS STHICCKUX
HOPM IIpU IPOBEICHUN OMOJIOTMYECKUX UCCIEI0BaHUM;

OCO3HAHHUE IICHHOCTH OHOJIOTHYECKUX 3HAHWM IS TIOBBIIMICHUS YPOBHS
AKOJIOTHYECKOMN KYJIbTYPHI, 1151 (POPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHHUSI;

MPUMEHEHHE MPHUOOPETEHHBIX 3HAHUN U YMEHHM B TOBCEIHEBHOM KU3HU JJIS
OILICHKH TIOCJIEICTBUIM CBOEH JESATEILHOCTU 1O OTHOUIEHUIO K OKPY>KaloIIeH cpee,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHHWE M COOJIIOJCHHUE Mep MNPODIIAKTUKU
3a00JIEBAHHUIA.

B cucreme cpeanero oOmiero oOpaszoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIIBHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHON 001acTH « ECTECTBEHHO-HAYYHBIE TIPEAMETHD.

Jlns u3ydeHus: OMoJIoruu Ha 6a30BOM YPOBHE CPEJIHET0 00111ero oopa3oBaHus
otBoaMTCS 68 yacoB: B 10 kiacce — 34 gaca (1 gyac B Henenio), B 11 kiacce — 34
yaca (1 gac B HEZemo).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponb Ouonormu B (HOPMUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOW MPUPOIBI (HAOTIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuipl U cxembl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHblie U NpakTUH4YecKUue padoThbl:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

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

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IIEHOTUYECKUH ), OMOCEPHBIA.

JdeMoHCTpauu:

Tabmuibl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpPTraHU3AIUU
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMu4eckuii cCOCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKUE DJIEMEHTBI: MaKpPODJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPaJIbHBIX BellecTB B KieTke. I[loanepskanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsL CTPYKTypa). XHUMHUYECKUEe CBoiicTBa OenkoB. buonormyeckue
GbyHKUIHUU OENKOB.



depmentsl — Owuonormyeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmeHnTsl. BuTamMuHbl.
OTnuunst pepMEHTOB OT HEOPTAaHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabsl  (TJIFOKO3a, pubo3a ©  Je30KCHpud03a),
nucaxapunpl - (caxaposa, JakTo3a) M MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

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

HykneunoBesie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX kKucnoT. Ctpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosorus — Hayka o kierke. KinerouHas Teopust — npuMep B3auMOIEUCTBUSA
uzaen u (akToB B HAYYHOM MMO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas xuBasg cuctema. OOmme NpHU3HAKH KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyasl /IHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyeckas U Ipokapuornyeckas. (OcoOeHHOCTH
CTpOEHMsI MpOoKapuoTHueckoil kierku. Knetouynas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHOMN KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u GpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat [onbmxw,
an30combl. [loyaBTOHOMHBIE OPraHoOMIbl KJIETKU: MHUTOXOHJIPUM, TUIACTUJIBI.
[IpoucxoxneHnue MUTOXOHApUM u Tactua. Bunel minactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOUI0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid eHTp kieTku. CTpoeHue aipa: siaepHas o0oJovKa,
KapuoIuia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCcTpauu:

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

Huarpammer:  «PacnpeneneHne XMMHYECKUX DJIEMEHTOB B HEXHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIE».

Tabmuupl u cxemsl: «llepuoanueckas Tabnula XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAbI, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OellKkay,
«Ctpoenue ¢pepmenta», «HykmennoBsie kuciotel. [JHK», «CtpoeHue MoseKkymbl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKHY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue szipa KIEeTKu», « Y IeBOAb, «JIMIuIb.

O6opyoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKpONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOTHI:

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

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOeHHsS KJIETOK pacTEHUH,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmaparax M HX
OTHICAHUEY.

Tema 4. ’/KusHenessTeJIbHOCTb KJICTKH.

OOMeH BelIeCTB, WM METa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIMA (PHEPreTUUeCKUid OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTadom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U rerepoTpodHsiii. Ponb GpepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®orocunte3. CperoBas u TeMHOBasg (a3bl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (hOTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycnoBuii cpenpl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHU.

XeMOoCHHTEe3. XEeMOCHHTE3UPYIOIIUe OaKkTepruu. 3HAUYCHUE XEMOCHHTE3a IS
JKW3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYJIMUPOBAaHHE DHEPrUM B KIJIETKE. OTambl SHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenue m ero Buubl. KHCIOpOOHOE OKHMCIIEHHE, WM KIETOYHOE
JIBIXaHHUE. OxkucnurenbHoe dhochopunupoBanue. D¢ hHeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanust reHetudeckoil uHdopmanuu B KiIeTKe. ['eHETHYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Ponb pubocom B
OonocuHTese Oenka.

Hexknerounsie ¢popmbl xu3HN — BUPYCHl. MicTopust oTkpeiTust Bupycos (/1. H.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI ¥ JKMU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnnm pacreHuid, XUBOTHBIX M YEJIOBEKa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoaeduimra yenoseka (BMIY) — BozOyautens CITM/a.



OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunakruka
pacnpocTpaHEHHs BUPYCHBIX 3a00JIC€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbuos, . . UBanosckuid, K. A. Tumupsses.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUNDY,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepunodarn», «Ctpoenne u xuzHeHHbId nukin Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

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

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTAaHU3MOB.

KierouHblii UK, WM S>KU3HEHHBIM 1ukI KieTku. WHTepdaza U MuUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Permnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrMyeckue OCHOBBI PAa3MHOXKEHHMSI W  WHIUBUIYAJIbHOTO  pPa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3za. Ilpouecchl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKui CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnonTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Buasl 6ecrnonoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTaHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIONOTO.

Meiio3. Cranuun meio3za. IIpoueccsl, nmpoucxonsdinne Ha CTagusx Meiosa.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUMU CMBICT H
3Ha4YEHUE Meno3a.

["ameTtorenes — mnpouecc OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble >kene3bl: CEMEHHMKM U sSIMYHUKUA. OOpa3oBaHHWE W PA3BUTHE TOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOT€HE3 U OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIUiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe  pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KHBOTHBIX:
npobnieHue, ractpyisiusi, opraHoreHe3. IloctamOpuonanbHoe pasButue. Tumbl
NOCTAMOPHUOHAIBHOTO Pa3BUTHA: NpPsSMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



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

Poct u pasButne pactenuii. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pacteHuitn, «J/lemenue kieTku Oaktepuit», «CTpPOCHHE TIOJIOBBIX KJIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Meriosy, «IIpsMoe 1 HenmpsiMOe pa3BUTHEY, «l 'aMeTOreHe3 y MJIEKONMUTAIOUINX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouabl
MJICKOIIUTAIOMIETOY, «SIHleKIeTKa MieKonuTarouero», «KapuokuHes B KieTKax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-anIuIuKanus «JlejJieHue KIeTKW», MOJIEIb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHume mMuTO3a B KJIETKAaX KOHUMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnaparaxy».

JlabopaTtopHass pabora Ne 4. «/3ydeHue CTpOEHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HaciieAcTBEHHOCTh M MK3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mlctopus pa3Buths reHeTUKU. Ponb nuronoruun
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTIOJIb3yEMasi B CXeMaxX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MonorubpuiHoe CKpelMBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TEPBOTO
nokoyieHusA. IlpaBuno JOMHUHMPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['mnoresa ynctoTel raMeT. [loHOE M HEMOJIHOE IOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JIJISL OTIPEICJICHHS TEHOTHIA OCOOHU.

CueruieHHOe  HacienoBaHue Tnpu3zHakoB. Pabora T. Moprana 1o
CLUEIUIECHHOMY HACJIEJOBaHUIO I'eHOB. HapylieHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCUHTOBEpA.

XpOoMOCOMHAasi TEOpHUsI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe moyia. AyTOCOMBI U TMOJOBBIE
XpoMocOMBI. ['omMorametrHele W rereporaMeTHble opraHusMbl. HacnepoBanue
MIPU3HAKOB, CIICTVIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTU. BapranoHHbIN psif M BapuallioOHHAsS KPUBAas.
Hopma peakuuu npuszHaka. KonuuecTBEHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCcTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 U TMO0JOBOM TMpolecc — OCHOBAa KOMOWHATHBHOM
M3MEHYMBOCTUA. MyTalmoHHas U3MEHUYNBOCTh. Kitaccudukanust MyTaiuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiosa.

BresnepHas HaciIeACTBEHHOCTh U U3MEHUYNUBOCTb.

I'enetnka uyenoseka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IIMTOTCHETHYCCKHM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemeHHOE ONIPENICIICHHE Tr€HOTHUIIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YKCIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: T'€HHBIE OO0JE3HHU,
00JIe3HU C HACJIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, TPOPHUIAKTUKH U JICUCHUS TeHETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JlemoHncTpanum:

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

Tabmumet w cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
HUTOTCHETUYECKAss OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOreHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«lluToNornyeckre  OCHOBBI  JUTHOPUAHOTO  CKpeHIMBaHus»,  «Menosy,
«B3aumonencTBue QJUICNIBHBIX TE€HOB», «le€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX W 4eEJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBaHUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYHUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYUBOCTDY.

O6opynoBanue: Mojaenu-anmmInKanmun «MOHOTHOPUIHOE CKpEIIUBaHUEY,
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON U MHUKpompenapar «Jposoduna» (Hopma, MyTanuu
(bOopMBI KpBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaToB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabopaTtopHas pabora Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUYNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Jpo30Quiibl HA TOTOBBIX
MHUKPOIIPEapaTax».

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

Tema 7. Cenexkuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuyenue H. W. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIeHTpbl NPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIUU. MaccoBbIi 1 MHANBUAYAIbHBINA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIM3KopoACTBEHHOE
CKpelnBaHue — HUHOpuAMHr. Yuctas nuHUs. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnas rtubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJIMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacTeHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

broTexHOoJIOTH Kak OTpacib NPOU3BOACTBA. ['€HHas HMH)KEHepus. OTallbl
co3ganusi pexomOuHantHod JIHK wu TtpaHcrennsix opranusmoB. Kierounas
uHKeHepus. Kilerounble KyabTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTEHUU.
KJiloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

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

[Toptpers: H. WM. BaBuios, M. B. Muuypun, I'. JI. Kapneuenko, M. .
HNBaHOB.

Tabmuiel m cxeMbl: KapTa «LIeHTphl MPOMCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padbotel akagemuka M. @. BanoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KyIbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U nNepeHoOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsIKH TUIOAOB U KOPHEIIIOOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbcKoX03UCTBEHHbBIE PACTEHUS.



JlabopaTopHble M npakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbI U JOCTHXKEHHUS CEJIEKIHH PACTeHUHl H
YKUBOTHBIX (Ha CEJIEKINOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPATOPUIO
arpoOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHASI OUOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOpUU. DBOJIIOIUOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa 9BOJONUU. [laneoHToNOTHYECKHE: TOCIEA0BATEIbHOCTD
MOSIBJICHUS BHUJOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, TEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxoncTBo U paznuune Gayd u GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIC, aHAJOTUYHBIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonnonHas Tteopusi Y. JlapBuna. [Ipeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBMKYIIUME CHUJIBI HBOJIONMK BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXXEHHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAsT W3MEHUYUBOCTbD,
O0opb0a 3a CyllleCTBOBAaHKE, €CTECTBEHHBIN OTOOD).

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

MuxkpoosBostorus. [lomymsiius kak eAMHUIA BUAA U DBOJIOIHH.

JBrokymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B mpupojae. MyTalOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeiid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6eHHOCT, OpPraHU3MOB Kak pe3yJbTaT dBoJoNuU. [Ipumeps
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOA AT TALINH.

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

MaxkpoaBomorusi. DopMbl  IBOMIONUHU:  (UIeTUYECKAs, TUBEPTrEeHTHA,
KOHBEPTeHTHas1, apauiesbHas. HeoOpaTuMoCTh IBOTIOLINH.

[IpoucxoxieHre OT HeCHelHaTN3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHAs paguarus.

JleMoHCTpaum:



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

Tabmue! 1 cxembl: «Pa3BuTre OpraHMUECKOro MUpPa Ha 3emiiey, «3apoIbIIn
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOroobpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsuum»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMN», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHNE», « IKOJIOTHYECKOE BUA00OPA30BAHUEY.

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB M CeMsIH, KoyuieKusi «[IpuMepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJIeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wMupa, KoJuleKuus «@POpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenp amuiukanus «llepekpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYUIKWY, MUKponpemnapat «Jlpo3oduna» (Hopma, myTanuu GOpMbl KPBUILEB U
OKpPACKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPHUIO.

JlaGoparopnas pabora Ne 2. «Onucanue npucrnocoO0JCHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcIepMus. XUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEePUMEHTANIBHOE MOATBEPKACHUE XUMUYECKOM 3BoMoMU. HavanbHblie Tamns
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIMS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie Mo 3paMm u nepuonaM. Karapxei. Apxeiickas u
npoteposoiickass dpbl. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

Kaiino3oiickas »3pa ®W €€ TepuoAbl: TMAJICOTCHOBBIM, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



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

CucremMa OpPraHMYEcKOTO MHpa KaK OTpakeHHE H3BoOUUA. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BeKa. AHTPONOJIOTHs KaKk Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH YeloBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3Inyus 4eJIOBEKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIecTBeHHbIH o00pa3 KHU3HHU,
U3rOTOBIICHUE OPYAUI TPyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, YemoBek nOpsaMoOxXonsiini, YenoBek HeaHAepTAIbCKUM, YenoBek
pasymHblidi. Haxonku HCKOmaeMmbIX OCTaTKOB, BpeMsl CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3Ta, 00pa3 KU3HHU, OPYIU.

YenmoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUaAlbHASs),  MOHTOJOWIHAsS
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Peau, JI. Ilactep, A. . Omapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «Bo3nukHoBeHne ConHEUHOH cucTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckast kinetka», «COBpeMEHHas CHCTEMa OPraHUYECKOro MUy,
«CpaBHEHHE aHATOMHMUYECKHMX 4YEepT CTPOCHHUS 4YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAXOJIOK  TPEAKOB
COBPEMEHHOI'O 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue monm», «llepBbie
COBPEMEHHBIE JII0IU», «HenoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxknenue — yenoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIIECNKUA WU
U300pakKeHHsl KaMEHHBIX OpYAHMH MEepBOOBITHOTO YeJOBEeKa (KaMHH-UOMIEPHI,
pyowmna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOIAEMbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHblie M NpaKTHYeCKUE PadOThI:

[Ipaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSIX).



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

Tema 3. Opranu3mMsbl 4 OKpYy:KawIIas cpeaa.

DKoJorus KaK Hayka. 3ajau U pa3feibl SKOJIOTUA. MeToAbl 3KOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOMTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (axropel. Kiaccudukanusa skonorudeckux (HakTOpOB:
abnoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTreHHble. JleMCTBUE HKOIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPUOIN3M.
[Ipucnocobnenusi OpraHu3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOPOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMOM03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaYeHue OWOTHUYECKHX B3aUMOJEHUCTBUN ISl CYIIECTBOBAHUS
OpPTraHM3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyiasuuu. OCHOBHBIE IIOKA3aTENH
NOMYJSILMNA: YHUCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMuka 4uCIEHHOCTH MOMYJISILUA U €€ Perysus.

JlemoHcTpanuu:

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

Tabmuubl u cxemsl: kapta «[Ipupognsie 30Hb1 3emum», «Cpenbl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJSAUUUA UHPY30puu-TyPenbkny, «luiesbie nenm.

JlaGopaTopHble U NpakTU4YecKUue padoThbl:

Jlabopatopnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN U3
pPa3HbIX MECT OOMTAHUS.

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

[Tpaktuueckas padota Ne 2. «Iloncu€T MIOTHOCTH MOMYJISIIUNA PAa3HBIX BHUIOB
PaCTEHHIN».

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opraHu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEeHHAsA, Tpoduueckass (muimeBas). Buabl-momuHanTel. CBsizu B
ouoneHose.

Okonoruueckne cucrembl (dKocucteMmbl). [lonstne 00 »sKocucreme u
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYLIEHTHI,



KOHCYMEHTHI, PEAYLIEHTh. KpyroBOpoT BEMIECTB U MOTOK DHEPTHUU B IKOCHUCTEME.
Tpoduueckne (muImeBbIe) YPOBHHU OKOCHUCTEMBI. [lwimeBpie 1€ W CETH.
OcCHOBHBIE TMOKa3aTeNM AKOCHCTEMBI: OmoMacca, MNPOAYKIHS. DKOJIOTHUYECKHUE
nupamMubl: TPOAYKIHU, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpupoaHBIE PKOCUCTEMBI. DKOCUCTEMBI 03€P U PeK. DKOCHCTEMa XBOWHOTO
VI IIIAPOKOJINCTBEHHOTO Jieca.

AHTpPONIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpa3zue kak QakTtop ycTolumBocTH »dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero (QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BEmeCcTB 1 OMOTCOXMMHYECKUE ITUKITBI 3JIEMEHTOB (yTiaepo/a,
a3zota). 30HaIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UenoeuecTBo B 6nochepe 3emiin. AHTPONIOTeHHbIE U3MEHEHHs B Orocdepe.
['moGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBOBaHUE MIPUPOJIBI 151 YEeJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
yIOpaBJIICHHUS TPUPOJIHBIMU pecypcaMd U HX HCIHOIb30BaHue. JlocTuxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpaum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuubr u cxemsl: «llumessie nenny, «bHOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiecTBay, «llenmu nutanusy, «IKoJOorHYECKass TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepnsie
aHTPOTIOTCHHBIC  BO3JCHCTBUS HAa TPHPOAY», «BaxkHeHIMe HCTOYHUKHU
3arpsi3HCHHs] BO3/IyXa W TPYHTOBBIX BOA», «[louBa — BakHEHIIasi cOCTaBIISIOMIAS
ouocheprr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3GdexTy, «DaKkTOphI
PaOAaKTUBHOTO 3arpsizHeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps»,
«KpyroBopot yriepoaa B 6uocdeper», «kKpyroBopot a3ota B mpupoe».

O6opynoBanue: Mojaelb-anmuKamnus « TUnudHble OMOILIEHO3bI», TepOapwHii
«PacturtenbHBIe COOOIECTBaY, KOUICKINH «bHoIeH03», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTCHUH W
YKUBOTHBIX, MPUHAIICKAITNE K PAa3HBIM JKOJOTHUYECKHM TPyMIaM OJHOTO BHJA,



Kpacnasa knura Poccuiickoii ®enepaunu, Hu300pakeHUs OXpaHSAEMbIX BHUIOB
PaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBIuMBalOTCS TpeOOBaHUA K pe3yibTaTaM
OCBOGHMs OOyyalolmMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX PpE3yJIbTATOB OCBOCHUA IpeaMeTa «buonorus»
BBIJICJICHBI CIIEAYIONIME COCTABISIONINE: OCO3HAHUE OOYYAIOIIMMUCA POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJIICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAUIUNA Pa3BUTHUS OHOJOTHYECKOIO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIC TIIaHBI.

JIndHOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSMH, IPUHSATHIMA B OOIIECTBE NpaBUJIAMHU M HOpPMaMHU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUS BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPaBOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYpPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®denepauuu, Opupoie U
OKPY’KAIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCsl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA M OMNbITA JIEITEILHOCTH B MPOILIECCE pPeaU3allii OCHOBHBIX HaIlPaBJICHUN
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaxaaHCcKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BHIMIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3WIIMI0 110 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIECCE COBMECTHOTO BBINIOJIHEHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOUIIEHUS! K MHEHHUIO OINMOHEHTOB IMpPHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOU WJIEHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]l
Ponunoi, ropaoctu 3a CBOW Kpai, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOHOMY HACJIEAUIO U MaMSITHUKAM MPUPOIbI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OMOJIOTHMH, TOHMMAaHHUS 3HAYEHWS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute (OTeyecTna,
OTBETCTBEHHOCTb 3a €TI0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS [EHHOCTEM CEMEWHOM JKU3HA B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUUYECKOTO TBOPYECTBA, CIIOPTa, TPya, OOIIECTBEHHBIX OTHOIIICHUH;



MOHUMAaHUE YMOIIMOHATILHOTO BO3JIEHCTBUS KUBOW IPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPQXCHHUIO B Pa3HBIX BHUIAX HMCKYCCTBa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKON JTUIHOCTH;

5) ¢pusuuyeckoro BoCHUTAHUA, (POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOUUOHAIBHOTO 0J1aTr0MOTyYH:

MOHMMAaHUE U pealn3alusl 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nyecKas
aKTUBHOCTH), OEpEkKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE IIEHHOCTH TPABWI WHIWBHAYATHHOTO ¥  KOJUIEKTHBHOTO
0€3011acHOTO MOBEJICHHS B CUTYAIIHSIX, YIPOKAIOIINX 30POBBIO U KU3HU JIIOCH;

OCO3HAHHUE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/Y, OCO3HaHKE IIEHHOCTH MacTepPCTBa, TPYI0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITCIIBHOCTH TEXHOJOTHYCCKON M COIMAIBLHOMN
HaIPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMMPOBATDH, TIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TaKyIO JI€SITEIbHOCTD;

UHTEpEC K pa3nuyHbIM cdepaMm mpodeccCHoHATbHON e TEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJie KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHMS TIOCTYIIKOB M OIEGHKH WX BO3MOXHBIX TOCIEACTBUN IS
OKPYKaIOUIEH CPEeIbl;

OCO3HaHHWE TIO00ATBHOTO XapakTepa JKOJOTUYECKUX MpoOJIeM M TMyTel ux
pEIICHHS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHMS W YMCHHUS TIPU PEIICHHH TPOOJIeM, CBS3aHHBIX C PAMOHAIBLHBIM
MPUPOJIONIOIb30BaHUEM  (COOJIIOICHUE  TMpaBU  TIOBEICHUS B MPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpaHy BHUJIOB,
AKOCHUCTEM, OrOCchephl);



AKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEI  OKPYKAIOLIEH
OPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX ICUCTBUN U MPEIOTBPAILATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKOMN JEITENBHOCTH dKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

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

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJbTYpbhl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

NMOHMMAaHWE cheruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikd B
(GOpMHpPOBAaHNUN PALMOHATIBHOTO HAYYHOIO MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpeACTaBICHUs] 00 OKpYXKalolleM MHpPE KaK O €AUMHCTBE MPUPOJIbI, YEIOBEKa U
oOIIecTBa, B MMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOITHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOM LMBUIM3ALUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEJUIIMHBI, CO3J]aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYE€HWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIILHOM IPaMOTHOCTH oOydarouiuxcs, (popmMupyeMoi
MIPU U3YYE€HUU OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISAIINX B HEM W3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHS] HAa OCHOBE HAy4yHbIX (DAKTOB U
MMEIOIINXCS JAHHBIX C IEJIbI0 TIOJIYYE€HHUSI IOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUX;

OCO3HAHHME LIEHHOCTUM HAYYHOM JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
IIPOEKTHYIO U UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU IMOTPEOHOCTIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaThl OCBOEHHs yueOHoro npeamera «buonorus»
BKJIIOYAIOT: 3HAUYUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTpaXKaroLUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHEHU(PHUKY METOIOB TO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleIOBaHUe,  HaONMIOJIeHWe,  HM3MEpPEeHHe,  OKCIEPUMEHT W JApPYTHX),
YHUBEpCalbHble Y4YeOHbIE JEUCTBUS (IIO3HABATENIbHBIE, KOMMYHUKATHBHBIE,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYalolUXCsi, CIIOCOOHOCTh
o0y4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC MEXAUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCaJbHble Yy4YeOHbIE JCHCTBUS B
ITO3HABATEJIbHON U COMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOEHMSI IMPOTPAMMBbl CPEJHETO OOILIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHBEPCAJTbHBIMHU y4eOHBbIMU NO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JIOrHUecKHe JeHCTBUA:

CaMOCTOSITENIbHO  (OpPMYyJIHpOBaTh U aKTyalM3UpoOBaThb  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCu(pUKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TMOHATUM (BBIAEIATh UX XapaKTEPHbIC NMPHU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSTHUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JTOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHUI
KUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPACCYXIACHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PAacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtea Ui PEeICTaBIICHUS
CYUIECTBEHHBIX CBSA3€M M OTHOIICHHH B M3y4aeMbIX OMOJOTHMUECKHX OOBEKTax, a



TaKK€  MNPOTHUBOPEUMI  pa3HOTO  poja,  BBISIBICHHBIX B Pa3jM4YHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

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

BHOCUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTD, OLICHUBATh COOTBETCTBHE PE3YIbTaTOB
LEJISIM, OLICHUBATh PUCKHU TIOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PEUICHUHN KU3HEHHBIX MPOOIIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NeCTBUA:

BJIa/I€Th HaBBIKAMU Y4€OHO-MCCIIET0BATEIBCKON U MPOCKTHON JIEATEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pPELICHUsI IPAKTUYECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB O3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYCHHUIO HOBOTO
3HAHWs, €ro WHTEpIpEeTaluy, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YIEOHBIX M COITMAIBHBIX TPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIaJ€Th HAYYHOU TEPMHHOJIOTHEN,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpPMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM
TIESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3ajauy,
BBIIBUTaTh TUINOTE3Y €€ pEeleHHs,, HaXOAUTh apryMEHTHl ISl JOKa3aTesIbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UpPOBaTh TOJYYCHHBIE B XOJE pEHIeHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE WU, TpeJiaraTh OPUTHHAIBHBIC MOIXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ ungopmaumeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX MH(OpPMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-IIOMYJIIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsiAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3HPOBAThH



nH(OPMAITUIO PA3TMYHBIX BUIOB U (hOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIHpPOBaTh 3aMPOCH U MPUMEHSATH PA3JIMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BBITIOJHEHUSI yU4EOHBIX
3aj1ay;

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

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Ononornyeckod HHGPOpMALMEH: MPUMEHATh XUMHYECKHEe, (PU3MUECKHEe U
MaTeMaTUYeCKUe 3HaKU W CHUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIUH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHHBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHY JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOT€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBHITIOJHEHUS TMpeJiaraeMon
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMaora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOAJlbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(QJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3JUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEPEHUS IPYTUX JIIOJEH, MPOSBIIATh YBAKUTEILHOE OTHOIICHNUE K COOSCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1esiTeJIbHOCTD:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI U pelIeHUH OUOIOTHUYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN yIeOHOM 3a/1a4u;

BBIOMPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHH C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacmpenenartb pojid ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXJIaTh pe3yJbTaThl
COBMECTHOI paboTHI;

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

[pe/ularatb HOBBIE IIPOEKTHI, OLEHMBATh HUIAEU C TO3ULUUHA HOBU3HBI,
OPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS [UIsl BBISIBICHUA MpoOJIeM U UX
pELICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHUSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATh IO3HABATEIIBHYIO JIEATEIBHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U NPEAIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO ILIUPOKOH SPYAUIMH B
pa3HbIX 00JIaCTAX 3HAHWW, TMOCTOSHHO TOBBILIATH CBOM OOpa3oBaTEIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th  HABBIKAMM  MO3HABATENbHOM  pedJeKkcud KaKk  OCO3HaHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCNOJIb30BaTh NPUEMBI peduieKCUM IJIsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PELICHHS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U NPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTHble pe3ynabTaThl ocBoeHus nporpamMmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielUpUuyYecKue s yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 1O OCBOCHHIO, HHTEPIIPETAUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXkKe B peallbHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX c Ouosiorueil. B mporpamme mnpenMerHbie
pE3yNbTaThl IPEACTABIECHBI IO T01aM 00yUYEHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHHS yueOHoro mpeamera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa MU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHME PACKpbIBaTh COAEpKAHHE OHUOJIOTMYECKUX TEPMHUHOB M IMOHSITHIA:
KW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMeH BelIeCTB U IpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBAasT OpraHu3alus *KUBBIX CUCTEM,
CaMOBOCIIPOM3BeIeHUE (PENpPOAYKIIHSI), HACIEICTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraTb OWOJIOTMUECKHE TeOopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 LEeHTpax MHOrooOpasus H
MPOUCXOXKJICHUS KyJIbTypHbIX pacTenuil H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOJIIOIEHUE U
OMMCAHHWE YKUBBIX CHUCTEM, NPOLIECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXAY HCCIEAYyEMbIMU BEIWYMHAMH, OOBSCHEHHE MOJyUYEHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSTHH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEIECTB M NPEBPALICHUS] 3HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAMUBUAYAJbHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHME MPUMEHATh IOJIyYE€HHBIE 3HAHUS AJI1 OOBSACHEHUS OMOJOTMYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBBSA
OKpPYXAaIOILUX JOJEeH, COOMI0IEHUS HOPM IPaMOTHOIO MOBEACHUS B OKpYKaroIen
OPUPOJIHON cpene, MOHUMAaHUE HEOOXOJUMOCTH HCHOJIb30BAaHUS JIOCTHIKEHUMN
COBpEMEHHOW  Ouosoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUE, COCTABISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMsI IJIsl MpEICKa3aHUsl HAacJIeOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M MIPaKTUYECKHUE padOThl, COOIIOAATH
MpaBuiia pu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh U HHTEPIPETUPOBATH HHOOPMALIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 [ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccOoBOW MH(pOpPMALMU, HAYYHO-IOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHbIE COOOIIEHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
UCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydeOHoro mnpeameta «buonorus» ¢ 11
Kj1acce JOJIKHBI OTPaKATh:

c(OpMUPOBAHHOCTb 3HAHUNA O MECTE U POJIU OMOJIOTHH B CUCTEME HAYUHOTO
3HaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTUHbBl MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJIALNSA, TeHO(DOH, 3BOIIOLMS, ABIKYIINE CUJIbI ((DaKTOPBHI) IBOJIOLIUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKHUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMd  MUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHUE H3JIaratb OHOJOTMYECKUE TEOpuH (IBOIONUMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, depenoBaHusi TJaBHBIX HallpaBiICHUN U
nytei aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHHUE MKUBBIX CHUCTEM, IMPOLIECCOB U SIBJICHUI, OpraHu3aisi u IMpPOBEACHHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMI BEIWYMHAMH, OOBSCHEHHE IMOyUYECHHBIX
pPE3yNIbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX TMOHSATHH, TEOpPHA W 3aKOHOB, YMCHHC
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEepeHoca
BEIIECTB W TIOTOKA DSHEPIMM B DSKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB U OHMOr€OXUMHYECKUX
LIUKJIOB B OMocdepe;

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JJISI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXaIOIUX J0JeH, COOI0IEHUS HOPM IPaMOTHOIO MOBEACHUS B OKPYXKarolen
IPUPOTHON cpene, MOHUMAHHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHXKEHUHN
COBPEMEHHOU OMOJIOTUH JJIsl pAallUOHATIBLHOTO MPUPOI0TIOJIb30BAHUS;

yMEHHUE pelniaTh dJIeMEHTApHbIE OMOJIOTUYECKHUE 3a/1aud, COCTABISTh CXEMBbI
MepeHoca BEIIEeCTB U IHEPTUM B IKOCHUCTeMax (LIETH MTUTaHUs);

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MIPaKTUYECKHUE padOThl, COOIMHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(MOPMAIIMU, HAYIHO-IOMYIISIPHBIC
MaTepuasbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne /o P Kontpoabnbsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub OK
buonorus kak Hayka 2 0.5 nommoreka I
https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
JKuBble CUCTEMBI U X OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
XUMHYECKHH COCTaB U CTPOECHHUE KIETKHU 8 1 bubmmorexa LIOK
R https://m.edsoo.ru/7f41c292
KusnenesaTenbHOCTh KIIETKH 6 bubmorexa LHOK
8 https://m.edsoo.ru/7f41c292
Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 | bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 2 15 bubmmoteka IIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
Cenexkuust oprann3MoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41c292
Pe3epBHOE BpeMs 1 bubnnorexa [IOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoaudecTBo uacoB DJIeKTPOHHbIE
HanmeHoBaHHE pa3aeioB H TeM nudpoBLIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
I OBomIONHOHHAs OHONOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6moteka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opra"ousmel 1 OK aroIas cpena 5 1 buGnuorexa [IOK
P pyzxatott pea https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4
Coo00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoteka IIOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 buoiiorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA KUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
2 «Mcnonb30BaHue Pa3INIHBIX 1 0.5 bubmorexa LHOK
P ' https://m.edsoo.ru/863e6122
METOJIOB MPHU U3YUECHUU
OMOJOTHYECKIX 00BEKTOBY
3 buonornueckue cuctemsl, IPOIIECCHI | bubnnoreka [JOK
U UX U3y4YEHUE https://m.edsoo.ru/863e6564
4 XuMHUuecKkui coctaB KiaeTku. Bona u | bubmuorexa [JOK
MHHEpAJIbHBIE COIU https://m.edsoo.ru/863e674¢
bubmuoreka [JOK
5 b .C 0 1
CATICH, LOCTAB 1 CTPOCHHE DEIKOB https:/m.edso0.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3y4yenue | 0.5 bubmuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJIM KaTajasbl)»
bubmuoreka [JOK
7 v I 1
[JICBOJIBL. /IHITHBE https://m.eds00.ru/863e6870




bu6mmoreka [IOK

8 Hyxnensosie knenotsl. AT® https://m.eds0o0.ru/863e6d5¢
9 Hcropus u meTonbl n3y4eHus bubnunorexa [IOK
kiieTku. Kierounas teopust https://m.edsoo.ru/863e6e88
10 KieTka kak memocTHas sKuBast
cucreMa
Ctpoenune syKapuoTUYECKON KIIETKH.
JlaGopaTtopHas pabota Ne 2
«3y4yeHne cTpoeHus KJIETOK bu6mmoreka [IOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/863e6ff0
OaKkTepHii 10T MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOTIpErapaTax U ux
OTTUCaHUE»
bu6mmoreka [JOK
12 OOMeH BelecTB Wid METa00JIN3M hitps:/m.cdsoo.ru/863¢766¢
bu6mmoreka [JOK
13 PotocunTes. XemoCHHTES https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 JHepreTHeckHii oOMeH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KieTku. Muto3. JlabopaTopHas Bu6morexa [IOK
15 paborta Ne 3 «HaGmronenne MuTo3a B 0.5 hitps//m.edsoo.ru/863¢7dcd
KJIETKaX KOHYMKa KOpeIIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunTe3 6enka. Peakmst bubmuorexa [JOK
MaTPUYHOI'O CUHTE3a https://m.edso0.ru/863e796¢
bubmuoreka [JOK
17 Tpancyinmus — GuockHTes benka https://m.edso00.ru/863e796e
18 Hexnerounsie ¢popmbl )KU3HU — bubnuoreka [IOK




BUPYCHI

https://m.edso0.ru/863e7540
bubmuorexa [JOK

19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuorexa [JOK

20 Meli

1os https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. OI010TBOPEHHUE.
)1 JlaboparopHas pabota Ne 4 0.5 bubnuorexa [JOK
«3yueHue CTpOeHUS MTOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
” NunuBuayansHOE pa3BUTHE bubnnorexa [HOK
OpraHu3MoB https://m.edsoo.ru/863e8436
” 'enetuka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTU ¥ U3MEHYUBOCTHA https://m.edso0.ru/863e86{2
3aKOHOMEPHOCTHU HACIEAOBaHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [TOK
p ’ pH https://m.edso0o.ru/863e8878
CKpEIIUBaHUE
UTHOPHUIHOE CKpeIUBaHue. 3aKOH
25 iLCSaBI/II():I/I?/IOTO HaF::HI: OBaHUS bubmmorexa [OK
a https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CrenneHHoe HacJIeJOBaHNE
npu3HakoB. JlaboparopHas pabota
Ne 5 «MI3yuenue pe3ynbraToB bubnnoreka [JOK
26 0.5
MOHOTUOPUAHOTO U AUTHOPHUIHOTO https://m.edsoo.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKPOIpENapaTax»
27 I'enetuka noma. Hacienosanue bu6mmoreka [IOK




IIPU3HAKOB, CHCIIJICHHBIX C I10JIOM

N3menunBocTh. Henacnencreennas
W3MEHYHMBOCTh. JIJabopaTopHas

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

73 pabota Ne 6. 3yuenue | 0.5 bubnmoreka [JOK
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BapHAIMOHHOIO pAJia U
BAPUAILMOHHON KPUBON»

HacnencrBenHass ”3AMEHUNBOCTb.

29 Jlaboparopnas pabota Ne 7. | 0.5 bubnuorexa [JOK
«AHanu3 MyTanui y 1po30(uisr Ha https://m.edsoo.ru/863e8efe
FOTOBBIX MUKpOITpEIapaTax»

30 ['eneTuka yenoBeka 1 bubmorexa [JOK

https://m.edso00.ru/863e8d78
PesepBHsiit ypok. O6006111€HNE TTO

31 TeMe «HacaencTBeHHOCTh U 1

M3MEHYMBOCTh OPTaHU3MOBY»
bu6mmorexa [IOK

32 Cenexuus Kax HayKa u npoLece ! https://m.edsoo.ru/863e9214

33 MeTobl U TOCTHKEHUS CENEKIINU | bu6mmoreka [IOK
PacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buoTrexHomorus Kak oTpacib 1 bubnmoreka [JOK
MIPOU3BOJICTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
n/n Tewa ypoxa Bceero Kontpoabneie  Ipaxruyeckue u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI pecypenI
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 bubmmorexa LHOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3Buths NpeacTaBiIeHUN | bubnnorexa [HOK
00 3BOJIIOLUU https://m.eds00.1ru/863e9570
bu6mmoreka [IOK
3 MuipossosmoLHs ! https://m.edsoo.ru/863e9cle
[Tonynsauus Kak 35eMeHTapHas
€AMHUIA BUJIA U DBOJIIOIIH.
4 Jlaboparopnast pa6ota Ne 1 1 0.5 bubmorexa HOK
https://m.edsoo.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOp(}oTOrHIecKOMY KPUTEPHIO»
5 JIBroKyIiye cuibl (3JeMEeHTapHbIe | bubnnoreka [JOK
(haKTOpHI) SBOTIOLIUU https://m.edsoo.ru/863e9da4
. bubnmoreka [JOK
6 EcrecTBennslit 0TOOp 1 €10 hOpMBI 1 hitps-//m.cdsoo.ru/863696d0
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH000pa3zoBanue. JlabopaTtopHast 1 0.5 bubnuorexa [JOK
paborta Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPraHu3Ma U e
OTHOCUTEIILHOTO XapaKTepar
g Hanpasnenus u nytu | bubnmoreka [JOK

MaKpO3BOJTOIHNHN

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




9 Heob6patumocTs 3BOTIONINH
Ucropus xu3nu Ha 3emiie 1 METObI
10 €€ U3y4YeHHUs
1 I'unoressl MPOUCXOKIACHUS KUZHU bubnumoreka [IOK
Ha 3emuie https://m.edsoo.ru/863eaSa6
12 PazBuTue xu3Hu Ha 3emMJie 10 3paM U bubmuorexa [JOK
nepuoaamM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl BOIIOLUU
PacTUTENBHOTO U )KUBOTHOI'O MUPA.
13 [IpakTuueckas padorta Ne 1 0.5 bubnuorexa [JOK
«M3yueHne UCKOIIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui U KUBOTHBIX B
KOJUICKLIHSIX )
14 CoBpemeHHas cuctema bubnnoreka [JOK
OpPraHu4YEeCKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJoBeKa (aHTPOIMOTeHe3) bubmmorexa [OK
https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (paKTopsl) bubnnoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIOINA
YelioBeKa
13 YenoBeueckue pachl ¥ IPUPOIHbIE bubnnoreka [JOK
aJiarTaiyy 4eJI0OBEeKa https://m.edsoo.ru/863eaca2
PeseprubIil ypok. O600611eHIE 1O
19 TeMe «BO3HMKHOBEHME U pa3BUTHE
KU3HU Ha 3eMJIe»
20 DKOJIOTHs KaK HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHUECKUE bubmuoreka [JOK




(hakTopsI

AOGuotnueckue GaKkTopsbI.
JlabopaTopHas padota Ne 3.
«Mopdonoruyeckre 0COOCHHOCTH

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

. bu6mmoreka [IOK
22 pacTeHU# U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburanusy. JlabopatopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pPa3BUTHE YEPEHKOB KOJICYCa»
bubmuorexa [JOK
23 buotueckue axrope! https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonymsiiun. [Ipaktudeckast pabora
24 No 2 «Iloacuér muoTHOCTH 0.5
MOMYJISIUKA pa3HBIX BUOB
pacTeHuin»
)5 Coo0riecTBa OpraHu3MOB — bubnmnoreka [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnnorexka [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKA3aTENN YKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. Bubmmorexa LIOK
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccust
28 [IpupoaHbie SKOCHCTEMBI
29 AHTPOIOT€HHbIE SKOCUCTEMBI
30 buocdepa — rinobanpHas bubnuoreka [IOK
JKOCHCTEMa 3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnnorexa HOK

o6uochepsl
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32 UYenoseuecTBo B Onochepe 3eMiaun 1
13 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O6001ICHNE TEMBI
34 «Co00111ecTBa M 3KOJIOTUIECKHE 1
CUCTEMBID»
OBILEE KOJIMYECTBO YACOB I10 34 )5

[NPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBamm

CdopmupoBaHHOCTh 3HAHUW O MECTe U POJM OHOJIOTUU B CHCTEME
HAy4YHOT'0 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTHUHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIAJIC POCCHMCKHX W 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (PyHKIMOHATBLHON TPAaMOTHOCTH 4YEJOBEKa MJIsl PEIICHUS

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEp)KaHUE OHOJOTHYECKHMX TEPMHUHOB H
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTabom3M (0OMEH BEUIECTB U
MpEBpaIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHHE (PETPOIyKIus),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTDb, POCT U PA3BUTHC

YMenue uznarath OMOJIOrHYECKHUE TEOPUU (KJIETOYHAs, XPOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHus (0 IEHTpax MHOTr00Opas3wsi M TPOUCXOKICHHS KYJIBTYPHBIX
pactenuii H.M. BaBusnosa), onpenensars TpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BIageTh METOJaMH HAy4YHOTO TII03HaHUSI B OHOJOTUH
(HaOnrofeHre M OMHMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUM;
OpraHM3aius W TMpOBeJeHHE OHOJOTHYECKOr0  OJKCIEPUMEHTA,
BBIIBMKEHHE  THIIOTE3DI; BBISIBIGHUE  3aBUCUMOCTH  MEXKIY
HCCIIeTyeMbIMU BEIMYMHAMHU, OOBSICHEHHE MOMYyYEHHBIX PE3yIbTaTOB,
WCIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOpPUM U 3aKOHOB;, YMEHHUE

ACJIaTh BBIBOJABI HA OCHOBAHUU MMOJTYUYCHHBIX pe?,y.]'II)TaTOB)

YMeHue BBIAENATH CYIIECTBEHHBIE MPHU3HAKH BHPYCOB, KIETOK
IIpOKapuoT M IYKApPHUOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TIPOIECCOB  OOMEHa  BEIIECTB U
MpeBpaIeHUs] DHEPruu B KIEeTKe, (POTOCHHTE3a, IMIACTHYECKOrO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PA3SMHOXKCHUA, HHIWBHUIYAJIbHOI'O pa3sBUTHA

opranusma (OHTOT'€He3)




VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJIS O6’b$ICHCHI/I$I
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, I IPUHATUA PAKTUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HHU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3J0POBbsI OKPYKAIOIIUX JIt0JIeH, COOIIOICHUS HOPM
rPpaMOTHOIO MOBEAEHHUS B  OKPYXKAOIIEH NPUPOJHON  CpEIE;
IIOHUMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA I[OCTI/I)KGHI/Iﬁ
COBpPEMEHHOM OHONOTMM U OHOTEXHOJOTMM Ui palMOHAIbHOIO

IIpUpPOaAOITIOJIb30BAHHA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC TI'CHCTHYCCKUEC 3ada4yd Ha MOHO- U
,Z[I/IFI/I6pI/II[H06 CKpC€IIUMBAHUE, CLUCIIJIICHHOC HACJICAOBAHUEC, COCTABJIATH
CXCMbI MOHOI' I/I6pI/II[HOI‘O CKpCIIUBaHUA JJI IMpeaACKasaHus

HacCJICOOBaHM ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadOTHI,
coOnroAaTh MpaBWwia Tpu paboTe ¢ Y4eOHBIM U J1a0OPaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMALHIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-ONyJIsipHBIE MaTepUabl);
STHUYECKHE AacCleKThl COBPEMEHHBIX HCCIEIOBaHUN B OHOJIOrUM,

MCAUIIUHC, OHMOTEXHOJIOTUH

10

YMeHue co3aBaTh COOCTBEHHbBIE MICHMEHHBIE U YCTHBIE COOOILCHHS,
00001mast GMONIOrUYeCcKy0 HH(POPMAIIUIO U3 HECKOJIIBKUX HCTOUYHHUKOB,

T'paMOTHO HUCIIOJIB30BAaTh MMOHSATHHHBIN armapar OHoJIOTHH

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbl CpeIHero o01ero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJIM OUOJOTHU B CUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYUYHOM KapTHUHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosornn; (PyHKIIMOHAILHOW TPAMOTHOCTH YEJOBEKA JJIsl PEIICHUS

JKHM3HCHHBIX 3aJa4

YMeHHe pacKphiBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMHUHOB W

TIOHSITHI: BUJ, NOMMYJIsIIUA, FCHO(I)OHI[, OBOJIIONUSA, ABUKYIIHUEC CHUJIBLI




(paxtopsr) IBOJIIOLINH, PUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BHI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCHCTEMA,
NPOAYICHTBI,  KOHCYMEHTBHI,  PEIyLUEHThl,  I[ENu  IHTaHUs,

9KOJIOTUYECKas MMpaMKIa, OMoreoreHo3, onocdepa

YMenue uznarate OMOJIOTHYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass  TeOopus  HBOJIOLMU), 3aKOHBl U
3aKOHOMEpHOCTHU (3apojpblieBoro cxojacrea K.M. Bapa, yepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBepiioa, yueHus o
oumochepe B.M. Bepnamckoro), ompenensTh  TpaHUIBI  HUX

IIPUMEHUMOCTH K )XMBBIM CUCTEMaM

YMeHue BIAACTh METOJAMH HAYYHOTO TIIO3HAHHS B OHOJIOTHH
(HabOmro/IeHHe W OINMCAHUE YKUBBIX CHUCTEM, IPOIIECCOB U SIBJICHUI;
OpraHmM3alys W MPOBEACHHUE OHOJOTHYECKOrO  JKCIICPUMEHTA,
BBIIBUKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEIyeMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TCOPHA W 3aKOHOB, yMCHHUE

ACJIaTh BBIBOJbBI HA OCHOBAHUU IMOJTYYCHHBIX pe3y.HI>TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJIOrMYECKUX OOBEKTOB: BHUJOB, HOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTCOLEHO30B M  DKOCUCTEM;
0COOEHHOCTH IPOIIECCOB HACJICICTBEHHOMN U3MEHUYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHM3MOB, JIEHCTBUS SKOJIOTMUECKHUX (HaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA SHEPTUU B DKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTrOBOPOTA BEIECTB U

OMOreoXMMHYECKUX IIMKIOB B Ouochepe

VYMmenne MMPUMCHATH ITOJIYYCHHBIC 3HAHUA JJIS 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHeHHﬁ, IJId TIPUHATUA MPAKTHYCCKUX
pelIeHnid B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsSI U 3JI0POBbsSI OKPY>KAIOLIUX JOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO MOBEAEHUS B  OKPYXKAKIIEH MNPUPOJAHON  Cpee;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Oouosoruu IJId paliluOHAJIBHOTO ITPUPOAO0ITOJIB30BAHUSA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMEBI IIEPEHOCA BCUICCTB U SHCPTHUU B OKOCUCTECMAX (I_IGHI/I HI/ITaHI/I}I)

YMeHue BBINOJHATH JIAOOpAaTOpHbIE M MpPaKTUUYeCKue paboThl,
coOmogaTh mpaBwia Npu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

obopynoBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/ICPKaHMs, BKIFOYAOIIYIO TICEBIOHAYYHbIC 3HAHMS

13 pa3iauyHbIX UcTOYHUKOB (CMU, HayuyHO-IONYJsSipHBIE MaTepUalIbl);

’ paccMaTpuBaTh riio0anbHbIC IKOJIOTUIECKUE poOIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH O OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 0000111ast GHOJIOTHYECKYI0 HHPOPMAIMIO U3 HECKOJIBKAX HCTOYHHKOB,

I'paMOTHO HCITIOJIB30BATH MMOHATHHHBINA alrrapar ouonoruu




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUSA

buonorus xak Hayka

1.1

Bbuonoruss — Hayka o xuBoil mpupozae. Ponp Ouonorun B (opMupoBaHUH

COBPEMEHHOW Hay4yHOU KapTUHBI MUpa. CUcTeMa OMOJIOTUYECKUX HAYK

1.2

Mertoabl TO3HAHUS KUBOU MPUPOIBI (HAOIIOICHHE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, KiaccupuKaiys, MOACTHUPOBAHUE, CTATUCTHUYECKas o0paboTka

JTAHHBIX )

2.1

22

3.1

JKuBble cucTeMbl U UX OopraHnu3anus

JXKusble cucteMbl (OMOCHCTEMBI) Kak IIpeaMeT u3yuenus ouonoruu. CBoiicTBa
OMOCHCTEM M UX pazHooOpa3ue

YpoBHU OpraHuzanuu OUOCUCTEM: MOJICKYIISIPHO-TEHETUUYECKHM, KICTOYHBIH,
OpraHU3MEHHBIH, MOMYJISIUOHHO-BUIOBO, SKOCUCTEMHBIH, OMOCepHBIT
XUMHUYECKUI COCTaB U CTPOCHHE KIICTKH

XUMHUECKUI COCTaB KICTKH. XWUMHUYECKUE 3JCMEHTBI: MaKPOAJIEMEHTHI,

MHKPOISJICMECHTEI. BO)Ia U MHUHCPAJIIBHBIC BCHICCTBA. qDYHKIH/H/I BOObBI H

MHHCPAJIbHBIX BEIIECCTB B KJICTKC. HozmepmaHI/Ie OoCMOTHYECKOTo Oananca

3.2

33

34

benku. CoctaB u cTpoeHue OelKOB. AMHUHOKHCIOTBI — MOHOMEpHI OEIKOB.
He3ameHuMble M 3aMEHUMBIE aMHUHOKHUCIOTH. AMHHOKHMCIOTHBIH COCTaB.
VYpOBHM CTPYKTYpBbI OEIKOBOI MOJIEKYIbI (IEpBUYHAs], BTOPUYHAs, TPETUYHAS
U YeTBEPTUYHAs CTPYKTypa). XMMHUECKHE CBOWCTBa OenkoB. buonornueckue
(GyHKIHN OEIKOB.

depMeHThI — Ouosoruueckue karanuzaropel. CTpoeHue pepMeHTa: aKTUBHBIN
HeHTp, cyOcTpaTHas cneuuduuHocts. KodepmenTsl. Buramunbl. Otianuus

(hepMEHTOB OT HEOPTAHHUECKUX KaTaJIN3aTOPOB

VYraeBoasl: MoOHOcaxapuibl  (TIIOKo3a, pubo3a U J1e30KcUpub03a),
aucaxapunbl (caxaposa, JIaKTo3a) W ToJicaxapuibl (Kpaxmall, TJIMKOTEH,
1esutroI03a). buomornueckue GyHKIIMN yTIE€BOIOB.

Jiunuasl:  TpUMIMUEPUIBI, CcTepounbl, Qochomunuasl. ['uapodunabHO-
rusipodoOHbIe cBOMCTBa. buonoruueckue ¢yHkiuu naunuaos. CpaBHeHHE

YTJI€BOOOB, OCJIKOB U JIMITIUA0B KaK HCTOYHHUKOB SHEPTHUU

Hyknennosbie xucnorsl: JIHK un PHK. Hyxneorunsr — MoOHOMepHI



HYKJIEMHOBBIX KucnoT. Ctpoenne u gpynkuuu IHK. Ctpoenue u QyHKINH
PHK. AT®: ctpoenue u GyHKIHH

3.5

LII/ITOJ'IOFI/IH — HayKa O KJIETKCE. Kierounas TEOpU. MCTO,I[BI N3YUYCHUA KIICTOK

3.6

3.7

Krerka kak nenoctHas xuBas cucrema. O01ire npu3Haky KJIETOK: 3aMKHYTast
HapykHass MmemOpana, mosiekynbl JIHK kak reHernyeckuii anmapar, cucreMa

chHTE3a OelKa

Tunbel knerok: »sykapuoTHueckas M IHpokapuorndeckas. OcoOEHHOCTH
CTpOCHHUSI NpPOKApUOTHYECKOW KiIeTkH. KilerouHast creHka OaxTepuil.
CrpoeHue »ykapuOTHYECKOW KJIETKH. OCHOBHBIE OTIWYHUS PACTUTEIIHHOM,

YKUBOTHOM ¥ TPUOHON KJIETKH

3.8

3.9

3.10

IloBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KIJIETOYHAs CTEHKA, ITIMKOKAIMKC, MX
¢byukuuu. [Inazmaruueckas memOpana, e€ cBoiictBa U ¢pyHkuuu. L{uromnnazma
u e€ opranoubl. OTHOMEeMOpaHHbIE OPraHOUAbI KJIETKH: SHAOILIa3MaTHUeCKast
cerb (OIIC), anmapar I'ombaxku, Jm3ocomsbl. [loyaBTOHOMHBIE OpPIraHOMIBI
KJIETKUA: MUTOXOHJpPUH, Tu1acTubl. [IpoucxoxxaeHne MUTOXOHIPHUM U TUIACTUL.
Bunpr mnactun. HememOpaHnHbie OpraHOUIbl KJIETKUA: pUOOCOMBI, KJIETOUHBIN

LHCHTP, pPCCHUYKHU, KT'YTUKH. q)}/HKIII/II/I OpPraHona0B KIICTKH. Bxarouenns

SAnpo — perynaropubiii neHTp kietku. CTpoeHue sipa: siiepHas 000s104Ka,

KapHoIlIa3Ma, XpPOMATHH, SAPBIIIKO. XPOMOCOMBI
TpaHcnopT BEHIECTB B KJIETKE

>KI/I3H6I[€$ITCJH)HOCTI) KIJICTKH

4.1

4.2

43

OOMeH BelecTB, WK MeTaboaM3M. AcCUMIIIALUSA (TUIACTUYECKU OOMEH) U
JTUCCUMUJIISLINS (SHEPTeTUUECKU 0OMEH) — JIB€ CTOPOHBI €MHOTO Tpoliecca
Metabonu3ma. Tumbl oOMeHa BeleCTB: aBTOTPO(HBIA U TIeTepOTPOQHBIN.

Pons (I)epMeHTOB B OOMEHE BCIICCTB U NPCBpPALICHNU SHEPIUU B KIICTKE

®orocunte3. CperoBas u TemHOBas (a3el (orocuHTeza. Peakuuu
dotocunTe3a. DPdexkTuBHOCTh PoTOCHMHTE3a. 3HaueHHe (OTOCUHTE3a IS
KU3HK Ha 3emuie. BriusHue ycimoBui cpenbl Ha (DOTOCHHTE3 M CHOCOOBI
MIOBBIIIEHUS €T0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocHuHTe3. XEeMOCHUHTE3UpYoIIne O0akTepuu. 3HaUeHHe XEMOCHHTEe3a IS

JKA3HU HA 3emiie

DHepreTudeckuii oOMeH B KieTke. PaciierieHue BeUIeCTB, BBIICICHHE U
AKKyMYJUPOBAaHUE HSHEPTHH B KJIETKE. ODTambl JHEPreTUYECKOTO OOMeEeHa.
I'muxonus. bposkenne u ero Buasl. KucmopogHoe OKUCICHUE, WIH KIIETOYHOE

apIxaHue. DPPEeKTUBHOCTh SHEPTETUUECKOr0 0OMEHa

4.4

Peakuuu wmarpuuHoro cuHte3a. ['‘eHermueckas wuHbpopmanus u JIHK.

Peanuzanus reaeTuyeckomn I/IH(I)OpMaI_II/II/I B KJIeTKe. | eHeTu4eCcKUuil KoJ U €ro



4.5

cBoiictBa. Tpanckpunius — wmatpuunblii cuHTe3 PHK. Tpancmaumsa —
ouocunTe3 Oenka. KogupoBanue aMuHOKHUCIOT. Postb pubocom B OMOCHHTE3E

OeJka

Hexnerounsie ¢opmbl xu3Hu — BUpyChl. McTopus otkpbeitus BupycoB (JI.H1.
WBanoBckuii). OCOOEHHOCTH CTPOCHUSA M JKU3HENEATEIBHOCTH BUPYCOB.
bakrepuodaru. bone3nu pacteHuid, KUBOTHBIX H YEJIOBEKA, BBI3BIBACMEIC
BUpycamu. Bupyc ummynonedunura uenoBeka (BUY) — Bo3Oyaurensb

CII1/Ia. [TpodunakTrka pacripocTpaHeHHsI BAPYCHBIX 3a00JI€BaHUMA

5.1

Pasmuoxxenue u HHIWUBUYAJIbHOC PAa3BUTUC OPIraHU3MOB

Kierounslii MK, WM JKU3HEHHBIM MUK KIeTKU. MHTepdaza u MHTO3.
[Ipoueccel, nporekaromue B uHTepdaze. Pemnnkanus — peakius MaTpU4HOTO
cunre3a [IHK. Ctpoenue xpomocomM. XpOMOCOMHBII HabOp — KapUOTHIL.
JuniouHeIi M TalJIOWJAHBIA  XPOMOCOMHBIE HA0Opbhl.  XPOMAaTHIBI.
[uronornyeckue OCHOBBI PA3MHOXKEHUS M HHIAUBUAYAIbHOTO pa3BUTHUSA
OpraHU3MOB.

Henenne kietkn — Muto3. Ctaguu murtosa. [Ipouecchl, mpoucxoasnie Ha

Pa3HBIX CTAAUAX MUTO3A. buonornyeckuii CMBICII MUTO3a

5.2

53

®opMmBbl pa3MHOXKEHHUSI OPraHU3MOB: Oecriosoe U nojgoBoe. Buapl Gecronoro
pa3sMHOXEHHUS: JEJIeHHE HaJBOE, MOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTUBHOE  pPa3MHOKEHHE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUEC JIA CCIICKINN

[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECTOIOTO.
Metiio3. Cragum wmeiosza. I[Iporecchl, mpoucxosime Ha CTaausx Menosa.
[ToBenenue xpomocom B Meiio3e. KpoccunroBep. buonornueckuii cMbICi U

3HaYeHNEe MeNo3a

54

l'ameTtorenes — mporecc 0oO0pa3oBaHUS TOJOBBIX KJIETOK Y JKUBOTHBIX.
ITonoBble kene3pl: CEeMEHHUKHM W suyHUKM. OOpa3oBaHUE U pa3BUTHE
MIOJIOBBIX KJIETOK — raMeT (CIepMaro30M[, SHIEKIeTKa) — CliepMaToreHe3 u
ooreHe3. OcoOEHHOCTH CTPOEHUS  SHIEKIETOK M CIEepMaTO30MJIOB.

OHJ'IO,Z[OTBOpeHI/IC. HapTeHoreHes

5.5

NunuBunyanbHOe  pa3BuTHE (OHTOTeHE3). OMOPHOHAIBHOE  PAa3BUTHE
(oMOpuorene3). Jrtanbl AMOPHOHATBHOIO PAa3BUTHUA Y TO3BOHOYHBIX
KUBOTHBIX: JpOOJieHHe, racTpyiauus, opraHoreres. IlocTamOpuoHanbHOE
pazButue. Tumbl NOCTAIMOPUOHAILHOTO pPa3BUTUA: TMPAMOE, HENpsIMOe
(muunHOYHOE). BimsHue cpeapl Ha pa3BUTHE OPraHU3MOB; (HAKTOPHI,
CIOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YPOACTBA.

Poct n pPa3BUTHC paCTeHHﬁ. OnroreHe3 IOBCTKOBOT'O paCTCHHUA: CTPOCHUC




CCMCHU, CTAIUN PASBUTUA

HaCHeHCTBeHHOCTL U USMCHYUBOCTb OPTaHHU3MOB

6.1

IIpeamer u 3amaum re”etuku. Mceropus pasBUTHS TE€HETHKU. Bxian
POCCUICKHX M 3apyOEeKHBIX YUEHBIX B pa3BUTHE F€HETUKU. MEeTO bl TeHETHKHU
(ruOpuI0JIOrNYECKU, IIMTOr€HETUYECKUHM, MOJEKYISPHO-TeHETUYECKH).
OCHOBHBIE T€HETUYECKHE MOHATHUS. | 'eHeTHUeCKasi CHMBOJIMKA, UCIIOIb3yeMast

B CX€Max CKpEIMBaHUN

6.2

6.3

3aKOHOMEPHOCTH HaCJe0BaHUs NPU3HAKOB, yCTaHOBIEHHbIe . Menaenem.
MoHorubpuaHoe CKpeuBaHue. 3aKOH €IUHO00pa3us THOPUIOB IEPBOTO
nokosieHus. IlpaBmwio noMuHHMpoOBaHMs. 3aKOH pacIUEIICHUS ITPU3HAKOB.
I'nnore3a uncroTsl raMer. IloaHOE M HEMOIHOE JOMUHUPOBAHNUE.

JuruOpugHoe  cKkpemyBaHuWe. 3aKOH  HE3aBHUCHMOIO  HACIEJOBAaHUSA
IIPHU3HAKOB. HI/ITOFCHCTI/I‘-IGCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO CKpClIIMBaHMA.
AHnanusupyroniee  ckpemmBaHue.  Mcmonb3oBaHME — aHAIM3UPYIOLIETO

CKpCIIUMBAaHUA AJIA OIIPCACIICHUS I'CHOTHUIIA ocobu

CueruieHHOe  HacliemoBaHMe TIpu3HakoB. Pabora T. Moprana 1o
CIICTUICHHOMY HACJICIOBAaHUIO TeHOB. HapylieHue cremieHuss T'eHOB B
pe3ylibTaTe KpPOCCHHTOBEpa. XPOMOCOMHAS TEOPHS HACJIEICTBEHHOCTH.
['eneT4eckre KapThI.

I'enetuka mona. XpoMOCOMHOE OIpeAeNeHHe Moja. AYTOCOMBI U IOJIOBBIE
XpoMocoMbl. ['OMOraMeTHbIC U TeTeporaMeTHbIe OpraHu3Mbl. HacnenoBanue

IMPHU3HAKOB, CUCIIJICHHBIX C ITOJIOM

6.4

N3MeHunBOCTh. BHbI M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.
Ponbe cpenpl B HEHACHEACTBEHHOM W3MEHYMBOCTH. XapaKTEPUCTHKA
MOAU(PUKAIIMOHHON W3MEHYMBOCTH. BapualMoHHBIN psii ¥ BapuUallMOHHAS
kpuBasi. Hopma peaknuum npusHaka. KonaudyecTBEHHblE M KaueCTBEHHbIE
MpU3HAKK U WX HopMa peaknuu. CBoilcTBa  MOIUDUKAIMOHHOM

U3MCHYUBOCTHU

6.5

HacnencrBennas, WM TI€HOTHIIMYECKas, H3MEHUYMBOCTh. KoMOMHATHBHAas
M3MEHUYUBOCTh. MeHo3 M TMOJOBOM NpoIlecC — OCHOBa KOMOMHATHBHOMN
W3MEHYMBOCTH. MyTallMOHHAs HM3MEHYMBOCTh. Kiaccudukaius MyTaiiuii:
TEHHbIE XPOMOCOMHBIE, TE€HOMHbIE. YacroTa H NOPUYUHBI MYTAIUH.
Myrtarensnsie ¢akTopbl. 3aKOH TOMOJOTHYECKHX psIOB B HacleACTBEHHOM

n3menunBoctu H.M. Basuiosa

6.6

I'eneruxa denoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TEHETHUKHU
YyeJoBeKa: TE€HEAIOTNYECKHH, OJIM3HEIIOBBIH, LUTOT€HETHYECKHU,

OMOXMMHUYECKUH, MOJEKYIsipHO-reHeTHuecKkuil. CoBpeMeHHOe ompeseeHHe




7.1

7.2

7.3

TE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHUPOBaHUE, TeHOTUIIMPOBAHUE, B TOM YHCIIE
¢ momomniwto I1IIP-ananu3a. HaciaeacTBeHHbie 3a001¢BaHUS YeI0BEKa: TCHHEBIC
0one3Hu, Oose3Hu c HACJICJACTBEHHOH  MPEIpacoyiOKEHHOCTHIO,
xpoMocomMHble  Oone3nn. CoMarWyecKue W TeHEpaTUBHBIC MYTallUu.
[TpuHIMIBL 310pOBOTO 00pasza >KW3HW, JUATHOCTUKH, NPOPUIAKTUKH U
JIEUEeHUS FeHETUYECKUX OoJie3HEN. Meauko-reHeTHYECKOe
KOHCYJIbTUPOBaHKE. 3HAaUYEHNE MEIUIIMHCKON TeHETHUKH B MIPEAOTBPAIICHUN U

JICYCHUU TCHETUYECKUX 3200JIeBaHUI YEITOBEKA
Cenexnust opraau3MoB. OCHOBBI OMOTEXHOJIOTHUHI

Cenekiusi Kak HayKa W IPOIECC. 3apOKJICHUE CENEKIMH U JOMECTHUKAIU.
Yuyenne H.M. BaBwioBa o0 I1eHTpax MPOUCXOKACHHUS M MHOT000pa3us
KYJIbTYPHBIX pacTeHHil. LIeHTpbl MPOUCXOXKAEHUS OOMAIIHMX >KUBOTHBIX.
Coprt, nopoaa, mramm

CoBpeMeHHbIE METO/bI CeNeKIMH. MacCOBbIN M MHIUBUIYaIbHBIA OTOOPHI B
CEJICKIIUU pacTEeHUN U KUBOTHBIX. OlLIeHKa 3KcTepbepa. biau3kopoacTBeHHOe
ckpeniuBanue — UHOpuAUHT. Yncras nuHus. CKpenMBaHUe YUCTHIX JIMHUMN.
I'erepo3uc, win rubpuanas cuna. HepoacTBeHHOe CKpelMBaHUE —
ayropunuur. Otnanéunas rulpuamszanus U e€ ycnexu. VCcKycCTBEHHBINM
MyTareHe3 M IMOJYy4YEHUE MOJUIUIOUJIOB. JIOCTHMKEHUS! CENIEKIIUU PaCTEHUM,

JKUBOTHBIX U MUKPOOPTaHU3MOB

buorexHonorust kak oOTpaciab MNPOU3BOACTBA. ['€HHAs HMH)KEHEpHs. OTallbl
co3nanusa pexkomouHantHo JIHK u Tpancrenneix opranmszmoBn. Kierounas
nHxeHepus. Kinetounsle KynabTypsl. MHKpPOKIOHAJIBHOE PAa3sMHOKEHUE
pactennil. KiioHMpoBaHME BBICOKONPOAYKTUBHBIX CEIbCKOXO03HCTBEHHBIX
OpraHu3MoOB. DKoJIOTHYecKue U 3Thuueckue npodnembl. MO — renerndecku

MOANGUIIUPOBAHHBIE OPTAHU3MBI

11 KITACC

Kon

1.1

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

DBOJIOMOHHAS OMOIOTHS

DBOJIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CaugnerenbcTBa 3BoMONMU. [laeoHTONOTHYECKHE: TOCIIENOBATEIBHOCTh
MOSIBJICHUS BUJIOB B MAJICOHTOJIOTMUECKON JIETOIMMCH, MEPEeXOAHbIE (HOPMEI.

buoreorpaduyeckue: cxoacTBO U pazinuve GayH U ¢QIOp MaTEPUKOB M




OCTPOBOB. DMOPHOJIOTHYECKHE: CXOACTBA M PazNuyusi SMOPHOHOB DPa3HBIX
BUJIOB  TO3BOHOYHBIX. CpaBHUTEIbHO-AaHATOMUYECKHE: T'OMOJIOTUYHBIE,
AQHAJIOTWYHBIC, PYAUMEHTApHBIE  OpraHbl, AaTaBU3MbL.  MOJEKYISIpPHO-
OMOXHMMHMUYECKHE: CXOJCTBO MEXAHU3MOB HACJIECJACTBEHHOCTH M OCHOBHBIX

MeTabOoIMYECKUX MyTell y BCeX OpraHu3MOB

1.2

1.3

1.4

OpomounonHass teopusa Y. JlapBuna. Ilpeanocbulku BO3HMKHOBEHUSA
JapBuHU3MA. J[BHKYIIME CHIIBI 3BOJIONMU BUAOB 10 [lapBuHy (M30BITOYHOE
pPa3MHOXKEHHUE npu OTPAaHUYCHHOCTH pECypCOB, HeomnpeaenéHHas

U3MEHYMBOCTb, 00pb0a 3a CylIeCTBOBAaHHE, €CTECTBEHHBII 0TOOD)

Cunrerndeckass teopus HBomoiuu (CTD) u OCHOBHBIE €€ TOJOKECHHS.

MuxkposBomtouus. [lonmynsuus Kak eAMHULA BUAA U IBOTIOLIMHU

JBmwxynme cuibl ((hakToOphl) SBOJIONUHM BUAOB B MPHPOJE. MyTamMOHHBIH
npolecc U KOMOMHATUBHAS M3MEHYMUBOCTD. [lonysiiiMoHHbIE BOJHBI U Ipeid
reHoB. M3zomsiumst u murpanus. EcTecTBeHHBIH OTOOpP — HampaBiIsIOLIMNA
¢axrop 3BosoIH. DOpMBI €CTECTBEHHOIO 0TOOPA.

[Tprcnioco0NeHHOCT, OpPraHU3MOB Kak pe3yinbTar 3Bomonuu. I[Ipumepst
npucnocoOIeHnit y opranu3MoB. ApoMop(o3bl U UAHOAANTALINY.

Bun wu BumooOpasoBanme. Kpurepum Buma. OcHOBHbIE  (HOPMBI

BI/II[OO6p330BaHI/I$IZ reorpa(bﬂqecxoe, 3KOJOIrH4Y€CKOC

1.5

2.1

22

MaKpOBBOJ'II-OI_[I/IH. cDO}’)M]&»I 3BOJIIOUH: (bHHeTH‘leCKaH, JAUBCPICHTHAA,

KOHBEpreHTHas, napauienbHas. HeoOpaTumocTs 3BoOLNUN
Bo3HuKHOBEHME 1 pa3BUTHE KU3HU Ha 3eMJie

JloHay4yHble TPEACTABICHUS O 3apOKICHUM KU3HU. HayuHble rumnoress
BO3HHUKHOBEHUS KM3HM Ha 3emiie: abuoreHe3 W MaHCHepMus. XUMHYeCKas
ABOJTIOIUA. DKCIIEPUMEHTAIBLHOE TMOJATBEPKICHIUE XUMHYECKOW SBOJIOIIHH.
HauanpHbie sTansl Ouonorunyeckoit asomtonuu. ['unoreza PHK-mupa. [Tepsoie
KIETKH M uX 2Bomonusa. DopMHpoBaHME OCHOBHBIX TIPYyNI KUBBIX

OpraHU3MOB

PazButue xu3Hu Ha 3emiie 1o ’paMm u nepuogam. Karapxeil. Apxeickas u
npoTepo3oiickast apel. Ilaneo3olickas spa W e€ mepuoabl: KeMOpPUIHCKUA,
OpJIOBUKCKHW, CHIIYPUHCKHM, IEBOHCKHW, KaMEHHOYTOJIbHBIM, IEPMCKHIL.
Me3so30iicKas opa 1 €€ IepUOAbL: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaiiHozoiickass 52pa ®W €€ Tepuoabl: MaJCOreHOBBIM, HEOTE€HOBBIM,
AQHTPOIIOIE€HOBBIM. XapaKTepUCTUKA KIUMara U TE€OJOTMYECKHUX IPOLIECCOB.

OCHOBHBIEC  3TaIlbl OBOJIIOLIMM  PACTUTCIIBHOIO W KMBOTHOI'0O  MHpaA.
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Apomop(}o3sl y pacTeHHid U KUBOTHBIX. [losiBlIeHHE, pacBET U BRIMHUpPAHHUE

TPYIII )KUBBIX OPraHU3MOB

Cucrema OpraHMYecKOro Mupa Kak OTpaxeHue »3Boiouuu. OCHOBHBIE

CUCTEMATUYCCKUE I'PYIIIBI OPraHnu3MOB

24

DBOIIOLIMS YeIOBeKa. AHTPOMOIOTUS KaKk HayKa. Pa3BuTue mpeacTaBieHuid o
INPOUCXOKACHUH YeIoBeKa. MeToapl n3ydeHus: antpororeHe3a. Cxonacrsa u
pas3nnu4Ms YenoBeKa 1 )KUBOTHBIX. CHCTEMaTHUECKOE TIOJI0KEHHE YETOBEKa.

JBmwxymue cuibl ((hakTopbl) aHTponorenesa. HacnencrsenHast H3MEHUYMBOCTh
U €CTEeCTBEHHBIH 0TOOp. OO1mEecTBeHHBIN 00pa3 JKU3HU, U3TOTOBJICHUE OPYIUi

TpyZa, MBIIIJICHHE, PeUb

2.5

2.6

3.1

OcHOBHBIE CTaAMM U BETBU JBOJIIOLUM YEJIOBEKA: aBCTPAJIONUTEKHU, YeloBek
ymenslid, YenoBek mnpsaMoxomsamui, YenoBek HeaHaepTanbCkuii, YemoBek
pasyMHbIi. Haxo/lk1 HCKOMaeMbIX OCTAHKOB, BpEMsI CYILIECTBOBAHUS, 00JIACTh

pacnpocTpaHeHust, 00bEM FOJIOBHOIO MO3ra, 00pa3 *KU3HU, OPYAUs

UYenoseueckne  packl. OcHOBHbIE  OOJNbIIME  pachl:  €BPOIEOM]IHAS
(eBpasmiickas), HErpo-aBCTpaJOUAHAs (IKBATOpUANIbHAS), MOHIOJOUIHAS
(a3marcko-amepukaHckas). UYepThl NPUCIIOCOOJICHHOCTH —TPEACTABHTEICH
YeJIOBEYECKHX pPac K YCJIOBUSIM CYIIECTBOBaHMSA. EJMHCTBO YEIIOBEUECKUX

pac. Kputuka pacuzma
Opranu3Mbl U OKpyXkarolas cpeaa

DKoorus Kak Hayka. 3alaqd U pa3felibl SKOJOIMHU. MeToIbl IKOJIOTMYECKUX
UCCIeIoBaHUNA.  DKoJoruueckoe  MupoBo33peHue. Cpeabsl  oOuUTaHMSA
OpPIraHU3MOB: BOJIHAA, Ha3eMHO-BO3/AYIIHAs, MOYBEHHA,

BHYTPUOpPraHU3MEHHas

32

3.3

34

Oxonoruyeckue ¢akropbl. Kiaccuduxamus skomorundeckux (QakToOpoOB:
abuoTnyeckne, OMOTUYECKHE U AHTPOIOreHHble. J[eHCTBHE HKOJOTHYECKUX

(hakTOpOB HA OPraHU3MBI

AbGuoTnueckue (QakTopbl: CBET, TEMIlepaTypa, BIaxHOCTb. DoTonepruoau3M.
[TpucnocoOnennss OpraHusMoB K JIeHCTBHIO aOMOTHYECKUX (DaKTOPOB.

buonornueckne puTMbl

buotnueckue pakropsl. Buasl OnoTnueckux B3aMMOAEHCTBHI: KOHKYpEHIIHS,
XUIIHUYECTBO, Mapa3uTH3M, MYyTyalu3M, KOMMEHCATU3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO), aMeHcallu3M, HelTpanusMm. 3HaueHHe OHUOTHYECKHUX

B3aUMOJEUCTBUIM JJIsA CYILICCTBOBAHUSA OpTraHnu3MOB B IIpUPOAHBIX



€000IIIeCTBAX

3.5

DKOIOTHYECKHE XapaKTCPUCTUKKU  IIOITYJIAIHH. OcHOBHBIE ITOKa3aTelIN
nomyidauuu: 4YuCJICHHOCTD, INIOTHOCTH, POXKAACMOCTh, CMCPTHOCTD, IMPUPOCT,

MUIr'panus. I[I/IHaMI/IKa YHUCJICHHOCTHU MOITYJIAINU U eé peryisaunsa

4.1

4.2

4.3

4.4

COOGH.ICCTBa 1 OKOJOTHYCCKUEC CUCTEMBI

CoobmecTBo opranuzMoB — OuorneHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBafd,
NpOCTpaHCTBEHHAs, Tpodudeckas (mumieBas). Bumsl-momuHanTtel. CBs3u B

OuoleHo3e

DKOJOTHYEeCKHEe CHUCTeMBbl (dKocucTtembl). lloHsTHe 00 »JKOcuUCTeME U
ouoreoreHo3e. DyHKIMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLICHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BemIECTB M TMOTOK OJHEPrUU B
skocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU dKOocUCTeMBI. [IuieBrie enu
u certu. OcCHOBHBbIE IIOKa3aTelu »SKOCUCTEMbI: Ouomacca, MPOTYKIUS.
DKOJOTHYEeCKHe MUPAMUIBL: TPOAYKIIMH, YUCICHHOCTH, OroMaccel. CBoiicTBa

HKOCHCTEM: YCTOMYMBOCTD, CAMOPETyJIALUsl, pazButue. Cykueccus

[Ipupoansie 3x0ocucTEMBbl. DKOCUCTEMBI 03€p M peK. DKOCHCTEMa XBOWHOIO
WIN IIUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCHCTEMBL. Y POOIKOCHCTEMEI.
buonormdyeckoe M XO34HCTBEHHOE  3HAU€HHE  arpo’KOCUCTEM U
ypOOIKOCHUCTEM.

buopasznoobpasue kak ¢akrop ycroiuuBoctu sKocucteM. CoxpaHeHHe

OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

VYuenne B.W. Bepnanckoro o Ouocdepe. I'panuibl, cocTaB U CTPyKTypa
6uocdepsl. Kusoe BeniectBo U ero ¢pyHkuun. OcodeHHocTn 6uocheps! Kak
rJ100anbHOM 3KOCcHCTEMBI. J[MHaMUYecKoe paBHOBECHME U OOpaTHas CBS3b B
6uocdepe. KpyroBopoTsl BemecTB U OMOT€OXMMHUYECKHE IUKIBI 3JEMEHTOB

(yraepona, azota). 30HaIBHOCTH OHochepbl. OCHOBHBIE OMOMBI CYIIN

4.5

YenoseuecTBO B Onocdepe 3emMiau. AHTPOIIOTCHHbIE U3MEHEHHS B Ouocdepe.
I'moGanbHBIE SKOTOTUYECKHE TTPOOIIEMBI.
OcHOBa palMOHATBHOTO YIPABJICHUS NPUPOJHBIMH pecypcaMd U UX

UCHoJib30BaHue. JlocTrykeHus: OMOJIOrMH U OXpaHa MPUPOJIbI
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