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denepanpHas pabovas mporpamma 1o yueoHomy npeamety «buomorusy (6a30BbIit
ypoBeHb) (mpenMeTHas o00iacth «EcTecTBEHHO-Hay4dyHbIE TMPEIMETh») (nanee
COOTBETCTBEHHO — MporpamMma Mo OHOJIOTHU, OMOJIOTHSA) BKIIIOYAET MOSCHUTEIbHYIO
3alACKY, COACp)KaHWe OOYUYEHHWs, TUTAHUPYEMbIC pPe3yJbTaThl OCBOCHUS IPOTPAMMBI
no  OWoOJOrMM,  TEMaTHYeCcKoe  IUIAHMPOBAHHME,  TMepeyeHb  (KoauQukarop)
pacnpeielIeHHBIX IO KJIaccaM MPOBEPSEMbIX TpeOOBaHUU K pe3ylbTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeIIbHOM MPOTPaMMBbI CPETHETO OOIIEro 00pa30BaHMS M DJIEMEHTOB
coJiepKaHus 10 OWOJIOTHH.

[TosicHuTeNnbHAS 3alycKa OTpakaeT OOIIME MEd W 33aJa4yd U3Y4YeHUsS OHOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTHYECKHUX TMPEATIOCHIIOK K €€ HM3YUYCHHIO O0YyJaroluMUCH,
MECTO B CTPYKType y4eOHOro IIaHa, a TakXKe IMOAXOIbl K OTOOPY COAEp)KaHUS,
K ONPEJICTICHUIO TIAHUPYEMBIX PE3YIbTaTOB.

Conepxanue OOydeHHSI PACKpBIBAE€T COJEp)KATENIbHbIE JIMHUM, KOTOPHIE
MpeJIaraloTcs sl 00s3aTeIbHOI0 M3YYCHHUS B KaXKJIOM KJIacce Ha yYpOBHE CpPEIHEro
oO1ero oopa3oBaHus.

[Inanupyembie pe3yibTaThl OCBOCHHS TMPOTPAMMBI 1O OWOJOTHU BKIIOYAIOT
JMYHOCTHBIC, METaIlPEAMETHBIC PE3yJbTaThl 32 BECh IEPHOJ OOydeHHS Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHMs, a TaKXKe MPEAMETHBIE JOCTHXKEHUS 00ydaronierocs
3a KaX]IbIi TOj] 00y4YeHusI.

IMNOACHUTEJIBHAA 3AIINCKA

IIpu pa3paboTke mporpamMmbl MO OHOJOTMHM  TEOPETUYECKYID  OCHOBY
JUIA OIpeNeleHUs MOAXOAO0B K (OPMHUPOBAHUIO COACpPKAHMUS Y4e€OHOro MpeaMeTra
«buonorus» COCTaBUJIU: KOHIIENTYAJIbHBIE MTOJIOKEHUS OIr'ocC COO
0 B3aUMOOOYCJIOBJIICHHOCTH 1IeJIeH, COAepKaHusl, pe3yIbTaTOB 00ydeHus: U TpeOOBaHUMI
K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIO)KEHHUS 00 OOUIMX WENAX U MPHUHIIMIAX,
XapaKTepHU3yIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpeaHero ooiero o0pa3oBaHUs
B Poccuiickoit deneparinu, a Takxke MONOKEHUS O crel(uKe OMOIOTHH, €€ 3HAaUCHUU
B [IO3HAHUU KUBOU MPUPOABI K 00€CTIEUEHUHN CYIIECTBOBAHUS YEIIOBEYECKOT O 00I1IeCTBA.
CornacHO Ha3BaHHBIM [MOJIOKEHHUSIM OIPENICNIEHbl OCHOBHBIE (DYHKIIMH MPOTrpaMMBbl
10 OMOJIOTUM U €€ CTPYKTYpa.

[IporpamMmma mo OMOJIOTMM JaeT MPEJCTaBIICHHE O IeNiaX, 00 oOiiei crpaTeruu
oOyuyeHUs, BOCIIUTAHUS U Pa3BUTHUS OOYYaIOIIMXCS CpPEeICTBaMM y4eOHOro IpeaMera
«buonorus», ompenenser 00s3aTeNIbHOE IMPEIMETHOE COAEpPKAHUE, €ro CTPYKTYpY,
pacripesieJieHe 1o pa3zesiaM U TeMaM, peKOMEHIyEMYIO MOCJIe10BaTeIbHOCTh U3Y4EHUs
y4eOHOro MaTepurasa ¢ yieToM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, IOTUKH
00pa3oBaTeIbHOTO MPOIIECCa, BO3PACTHBIX OCOOEHHOCTEN 00Y4arOIIMXCs.

B nporpamMme mo OMOJOrHMM TakX e yYUTHIBAIOTCA TPEOOBaHUS K IIAHUPYEMBIM
JUYHOCTHBIM,  METANpeIMETHbBIM U  MpEeIMETHbIM  pe3yjJbTaTaM  OOy4YeHHs
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B (hopMHpOBaHMM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOW MEATEIbHOCTH/y4eOHBIX
NelCcTBUI 00yJarouXcs Mo OCBOEHUIO COJIEpKaHUs OMOJIOTHYECKOT0 00pa30BaHUs.

B nporpamme mno Ouomorum (10—11 kmaccel, 0a30BBI ypOBEHb) pealn30BaH
OPUHIMI TMPEEMCTBEHHOCTM B U3y4eHMHM Ouonoruu, Onarojaps 4YemMy B HEW
IPOCMaTPUBAETCS HAIPABJICHHOCTh HA Pa3BUTHE 3HAHUM, CBA3aHHBIX C (OPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOIO  MHUPOBO33PEHUS, LIEHHOCTHBIX OpHUEHTAlMil  JMYHOCTH,
HKOJIOTUYECKOTO MBIIIICHUS, PEACTABICHUI O 370pOBOM 00pa3e KU3HU U OEpEKHBIM
OTHOLIEHHEM K OKpyXKaromeh npupogHou cpene. lloatomy Hapsany ¢ u3ydeHuem
OOIIEOMOIOTMYECKUX TEOpUM, a TaKKe 3HAHUM O CTPOEHUHU >KUBBIX CHUCTEM Pa3HOIO
paHra M CYUIHOCTHM OCHOBHBIX NPOTEKAIONIMX B HHUX IMPOIECCOB B Mporpamme
110 OMOJIOTMH YAEIEHO BHUMAHHUE UCII0Ib30BAaHUIO IT0JIy4€HHbBIX 3HAaHUH B IOBCEAHEBHOM
YKU3HU JIJIs peIlIeHUs] IPUKIIQAHBIX 33]a4, B TOM YKcie: NPO(UIAKTUKNA HACIEACTBEHHbIX
3a00JIeBaHUI YEJOBEKa, MEIUKO-TEHETUYECKOr0 KOHCYJIbTUPOBAHUS, OOOCHOBAHMS
HKOJIOTMYECKH 1E1eCO00pa3HOro IMOBEIEHUS B OKpYXarolled MpUPOAHON cpene,
aHalIM3a  BIUSHHUS  XO3SIMCTBEHHOW  JEATEIBHOCTM  YEJIIOBEKAa HA  COCTOSHHE
IPUPONHBIX M MCKYCCTBEHHBIX JKOCUCTEM. YCHJICHUE BHHMMaHUS K IPUKIATHOU
HaIpaBICHHOCTH Yy4eOHOro mnpeamera «buoJorus» NpOAUKTOBAHO HEOOXOAUMOCTBIO
oOecrieueHusl YCIOBUM Uil pELIEHUS OJHOM U3 aKTyaJbHbIX 3a/Jad LIKOJIBHOI'O
OMOoIOrnYecKoro 0opa3oBaHusi, KOTOpas Mpeanoiaraet GopMUpoBaHHUE y 00YJaArOIINUXCS
CIIOCOOHOCTM  aJalTUPOBATBCS K M3MEHEHHUSIM JMHAMHYHO  Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

[Iporpamma 1o OHMOJOTMM SIBISIETCS OPUEHTHUPOM JUISl COCTABJICHHS padbOdYuX
POrpaMM, aBTOPbl KOTOPBIX MOTYT MPEAJIOKUTh CBOM BapUaHT IMOCIEA0BATEIbHOCTH
U3YYEHHUS M CTPYKTYphl y4e€OHOro marepuana, CBO€ BHUJEHHE IMyTel (opMUpOBaHUs
y obyuaromuxcst 10—11 kmaccoB mpeaMETHBIX 3HAHWH, YMEHUN W CIOCOOOB yueOHOM
NEATENbHOCTH, a TAaK)KE€ METOJMYECKMX PEIIEHUH 3a7a4 BOCIIUTAaHUA W Pa3BUTHUS
cpeacTBamu yueOHoro nmpeamera «buomorusy.

buonoruss Ha ypoBHE cpeqHero oOuero oOpa3oBaHMsI 3aHUMAET Ba)XKHOE MECTO.
OHn obecneunBaeT popmMupoBaHue y 00ydaromuxcs NpeACTaBICHUN 0 HAyYHOW KapTUHE
MHUpa, pacimupser ¥ o0oOu[aeT 3HaHUS O JKUBOM NPUPOAE, €€ OTIMYUTEIbHBIX
IIPU3HAKAX — YPOBHEBOM OpraHU3alMM U 3BOJIOLNH, CO3/AET YCIOBHUA JUISA: MO3HAHUSA
3aKOHOB JKMBOW TMPHUPOJBI, GOpMHUpOBaHMs (YHKIIMOHAIHLHOW TPaMOTHOCTH, HAaBBIKOB
3I0pOBOrO M 0€30MacHOro oopasza >KM3HHU, 3KOJOTMYECKOI'0 MBIIUIEHUS, EHHOCTHOTIO
OTHOIIECHHMS K dKUBOU MPUPOJIE U YEIIOBEKY.

bonbiioe 3HaueHue OMONOTMS HMEET TakKe Uil PEHIeHHS BOCHUTATENIbHBIX
Y Pa3BUBAIOILKX 3a]1ad CPEIHEro OOIIero 00pa3oBaHus, COLUANIM3AMN 00YyUatOIUXCS.
N3yuenue Ouonoruu oOecrieduBaeT ycaoBHs i (OPMUPOBAHUS MHTEIEKTYAJIbHBIX,
KOMMYHUKAIIUOHHBIX ¥ UH(GOPMAIIMOHHBIX HABBIKOB, JCTETUYECKOW KYJIbTYPBHI,
CIIOCOOCTBYET HHTErpaluu OHOJOrMYECKUX 3HAHUM C MNPEACTAaBICHUSIMHU U3 JPYTUX
y4€OHBIX TIPEIMETOB, B YacCTHOCTH, (GU3MKM, XUMUM U reorpaduu. Ha3BaHHbIe
MOJIOKEHUSI O TpeJHA3HAYeHUH y4eOHoro mpenMera «buonorus» cocTaBUIM OCHOBY
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JUTSL  OTIPEJIENICHHsI TIOAXOM0B K OTOOPY W CTPYKTYPHPOBAHHWIO €r0 COIEpKaHUS,
MIPEICTABIIEHHOTO B IPOTPaMMe 10 OMOJIOTHH.

Ot6op coxepxkanusi ydeOHoro mpeamera «buosjorus» Ha 0a30BOM YpOBHE
OCYIIIECTBJICH C MO3UIMH KYJIbTYPOCOOOPA3HOIo MOAX0Aa, B COOTBETCTBUU C KOTOPHIM
oOydaromuecs: JTOJDKHBI OCBOUTH 3HAHUSI M yYMEHHWsI, 3HAUMMBIC ISl (POPMUPOBAHUS
oO1Iel KyJIbTYphl, ONpEACSIONINe MOBEACHUE YEIOBEKa B OKPYKAIOIIEH MPUPOIHOM
cpene, BOCTpeOOBaHHBIE B TIOBCEAHEBHOM JKM3HU M TPAKTUYECKON JEsATETHHOCTH.
Oco0oe MecTo B ATOW CHUCTEME 3HAHMM 3aHUMAIOT JJIEMEHTHI COJICpPIKAHUS, KOTOPHIC
CIIy’)KaT OCHOBOW i1 (DOPMHPOBAHHUS TPEICTABIICHUH O COBPEMEHHON €CTECTBEHHO-
HAYYHON KapTHHE MHpA W IEHHOCTHBIX OPUEHTANMSIX JTUYHOCTH, CIIOCOOCTBYIOITUX
TyMaHU3aIMU OMOJIOTHYECKOTO 00pa30BaHMUS.

CtpyKkTypupOoBaHHUE coJiepkKaHusi yueOHOro Marepuasa B mporpaMMe o OUOJIOruu
OCYIIECTBIICHO C Yy4YE€TOM TPUOPUTETHOTO 3HAYEHUS 3HAHUA 00 OTIMYHUTEIHHBIX
OCOOCHHOCTSIX JKMBOW TIPHPOMABI, O €€ YPOBHEBOW OpraHM3allid ¥ HBOJIOIHUH.
B cooTBeTcTBUM € 3TUM B CTPYKType yueOHOro mnpeamera «buosorus» BbIIEICHBI
CIICTYIOIINE COjAepXKaTelbHbie JHHUHN: «buonorus kak Hayka. MeToabl HaydHOTO
no3Hanus», «Knerka kak Ouosiormdeckas cucteMma», «OpraHusm Kak Ouonoruyeckas
cuctemay, «CuctemMa M MHOrooOpa3ve OpraHuyecKOro Mupa», «IBOJIOIUS >KUBOU
MPUPOIBD, « IKOCUCTEMBI U TIPUCYIITNE UM 3aKOHOMEPHOCTH.

Lenr n3ydenns yaebHoro npeamera «buomorusy» Ha 6a30BOM ypOBHE — OBJIaJICHUC
OOY4YaIOIMUMHUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHAJILHONW OpTraHM3alliu >KUBBIX
CHUCTEM pa3HOTO paHTa W MNPUOOpETEHHWE YMEHWW WCIOIb30BaTh OJTH 3HAHHS
JUTSI TPAaMOTHBIX JICUCTBHH B OTHOIICHWH OOBEKTOB >KMBOW TPHUPOIBI M PEIICHUS
Pa3IMYHBIX KU3HEHHBIX TTPOOIIEM.

HocTmkenue TEIH W3YYCHUS y4eOHOro npeamera «buomnorus»
Ha 0a30BOM YpPOBHE 00ECIIEUMBACTCS PEIICHUEM CIEAYIONIUX 3a/1a4:

OCBOCHHE O0YYAIOIIMMUCS CHCTEMbI 3HAHUN O OMOJOTUYECKUX TEOPHUAX, YICHHSIX,
3aKOHaX,  3aKOHOMEPHOCTSX, THUIIOTe3aX, [paBUjiaX,  CIyXallMX  OCHOBOWU
Ju1st GOpMUPOBAHUS TIPEACTABICHHUI O €CTECTBEHHO-HAYYHOW KapTHHE MUpPa, O METOAaX
HAYYHOTO TIO3HAHUS, CTPOCHUH, MHOTO00pa3uH U OCOOCHHOCTSIX JKUBBIX CUCTEM Pa3HOTO
YpOBHS OpraHu3allid, BBIIAIOIIMXCA OTKPBITHSIX M COBPEMEHHBIX HCCIICOBAHUSIX
B OMOJIOTHH;

dbopMupoBanue y  OOydJarOmMXcs  TO3HABAaTEIbHBIX,  HMHTEIUICKTYaJbHBIX
¥ TBOPUECKHUX CIIOCOOHOCTEM B MPOIECCE aHAIN3a IAaHHBIX O ITYTSAX Pa3BUTHS B OMOJIOTUU
HAYYHBIX B3IJISJIOB, UJEH U MOAXOJOB K M3YYEHHIO >KUBBIX CHUCTEM Pa3HOTO YpPOBHS
OpTaHM3aINH;

CTaHOBJICHHUE y OOYYaIOIIMXCS OOIIeH KyabTyphl, (DYHKIIMOHAIBLHON IPaMOTHOCTH,
pa3BUTHE YMEHUU OOBSCHATH M OICHUBATH SIBJICHUS OKPYKAIOIIETO0 MHpa >KUBON
MIPUPOIBI HA OCHOBAHWH 3HAHUH W OIBITA, TTOMYYECHHBIX TIPH U3YUCHUHN OMOJIOTHH;

dbopMupoBanue |y 0Oydaromuxcss yYMEHUH  WUTFOCTPUPOBATH  3HAYCHHE
OMOJIOTUYECKUX 3HAHWUH B TMPAKTUYECKOW JCSATEILHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEIMIIMHCKUX TEXHOJIOTHIA M arpOOMOTEXHOIOTHIi;
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BOCTIUTAaHUE YOSXKICHHOCTH B BO3MOXXHOCTH TIIO3HAHMS YEJIOBEKOM IKHUBOMU
MIPUPOJIbI, HEOOXOIUMOCTU OEPEKHOTO OTHOIIEHUS K HEM, COOIIOICHUS TUYECKUX HOPM
MIPU TIPOBEICHUU OMOJIOTMYECKUX UCCIICIOBAHMUIA;

OCO3HAHWE IICHHOCTH OWOJOTMYECKUX 3HAHWW [ TIOBBINICHUS  YPOBHSI
HKOJIOTHYECKOU KYIBTYPBI, 111 POPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

IpUMEHEHUE TPUOOPETEHHBIX 3HAHWW W YMEHUW B TIOBCEAHEBHOM IKU3HU
JUTA OLIEHKH TTOCJICJICTBUM CBOEM NEATEILHOCTH 10 OTHOIICHUIO K OKPYXKAIOIIEH Cpele,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHHME U COOJIIOJICHHE MEp MNPOPHIAKTUKH
3a00JIEBaHUM.

B cucreme cpegnero oOmiero oOpasoBaHusi «buosorus», u3ydaemas
Ha 0a30BOM YPOBHE, SIBJISICTCS 00513aT€IbHBIM YU€OHBIM ITPEAMETOM, BXOSIIUM B COCTaB
npeaMeTHon obnactu «EcTecTBeHHO-HAYUHBIC TPEIMETHDY.

OO6miee yMCcI0 9acoB, PEKOMEHIOBAHHBIX ISl M3ydeHHs Ouojoruu, — 68 4acos:
B 10 knacce — 34 gaca (1 gac B Henenmo), B 11 kiacce — 34 gaca (1 gac B Heneno).
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COJAEPXKXAHUE OBYUYEHUA

10 KJIACC

Tema 1. buosiorusi kKak Hayka

buonorust kak Hayka. CBsi3pb OHOJIOTMM C OOIECTBEHHBIMHU, TEXHUYECKUMU
U APYTMMH €CTECTBEHHBIMU HayKamu, (puiocopuen, ITUKOM, SCTETUKON U nmpaBoM. Poiib
Oouonorud B (OPMHUPOBAHMHM COBPEMEHHOM HayyHOW KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HaYK.

Meronpl TMO3HAaHUSA >KUBOW NPUPOAbI (HAOMIOACHHE, IKCIEPUMEHT, OIHUCAHUE,
U3MepeHue, KiacCu(pukaius, MoJIeIMpoOBaHNe, CTaTUCTUYECKasi 00pabOTKa TaHHBIX).

Jemoncmpayuu:
Ilopmpemuwi: Y. [lapsun, I'. Mengens, H.K. Konbios, JIx. Yorcon u @. Kpux.
Tabauyel u cxemvt: «MeTOABI MO3HAHUS KUBOW TPUPOIBDY.

Jlabopamopuvie u npakmuyeckue papomoi:
[IpakTrueckas padora Ne 1. «Mcnonp30BaHue pa3aIM4HbIX METOAOB IPU U3YUYEHHUH
OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cuCTEeMbI U MX OPraHU3 AU

KuBbie cucteMbl (OMOCHCTEMBI) KaK IpeAMET H3ydeHus Ouosioruu. OTiudue
JKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CgoiicTBa OMOCHCTEM W WX pa3HOOOpa3ue. YPOBHHM OpraHu3alu OMOCHCTEM:
MOJIEKYJIAPHBIN, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIN, MOMYJAIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTreoneHOTHYECKHH ), OUOChHEPHBIN.

Hemoncmpayuu:

Tabauywvl u cxemvt: «OCHOBHBIC TIPU3HAKU JKU3HUY, « Y POBHH OpPTaHU3AIlUN KUBOU
TIPUPOIBD).

Obopydosanue: monenb mojekyisl JJTHK.

Tema 3. XuMH4YeCKHUI COCTAB U CTPOEHHE KIETKH

XUMHUYECKUN COCTAaB  KJIETKH. XUMHYECKHE DJIEMEHTHI: MAaKpOA3JIEMEHTHI,
MHKPO3JIEMEHTHI. Bojia 1 MUHEpalibHbIE BELIECTBA.

OyYHKIIMU BOJIBI U MUHEPAIBHBIX BEIIECTB B KJETKE. [lognepxanre 0CMOTUYECKOT O
OajaHca.

benku. CocraB u cTpoeHHe OCIKOB. AMHHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
He3aMeHuMble W 3aMEHHUMbIE AMHUHOKHCIOTH. AMHUHOKHUCIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl OCIKOBOW MOJICKYINBI (IIEpBUYHAS, BTOPUYHAS, TPETUUHAS M YCTBEPTHUIHAS
CTPYKTYpa). XMMHUYECKHE CBOWCTBA 0€NKOB. bruonornueckne QyHKIUN OEIKOB.

®depmeHThl — Ouojornueckue karanuzatopbl. CTtpoeHue (epMeHTa: aKTHUBHBIN
1eHTp, cyocrpatnas cnenuduanocts. Kopepmentsl. Butamunsl. Otanans ¢hepMeHTOB
OT HEOPraHMYECKUX KaTajnu3aTOpPOB.
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YrneBoasl: MOHOcaxapuibl (TJIIOKO3a, prubo3a MW JAe30KCHUpu003a), AMcCaxapuibl
(caxapo3a, Jakto3a) U moiucaxapuabl  (Kpaxmaj, TJHUKOTeH, LeJUII0JI03a).
buonoruueckue QyHKIIMU YIII€BOIOB.

Jlunuasl: Tpurauuepuibl, pochoaunuasl, crepouasl. ['uapopunbHo-ruapododHbIe
cBoiicTBa. buonormueckne Qynkmuu aunuaoB. CpaBHEHHE YIrieBOAOB, OEIKOB
Y JIMIIUJI0OB KaK UCTOYHUKOB YHEPTUH.

Hyxneunossie kucnorel: JJHK u PHK. Hykieornasl — MOHOMEpPBI HYKIEMHOBBIX
kucinor. Crpoenne u ¢dynkumm JIHK. Ctpoenne u ¢ynknuum PHK. Buasr PHK.
AT®: crpoenue U PyHKIIUHU.

[utonorus — Hayka o kietke. Knerounas teopusi — npumep B3auMOICHUCTBUS UIEH
1 (haKTOB B HAYYHOM MMO3HAHUKU. METOAbl U3YYEHHS KIIETKU.

Krnerka kak nenoctHas »xuBas cucrema. OOuIMe MpPU3HAKK KIIETOK: 3aMKHYTas
HapyxHasg mMemOpana, monekyiasl JJHK kak renernueckuii ammapaT, cUCTeMa CHHTE3a
oenka.

Tunel KIETOK: dyKapuoTHyecKas U mpokapuoTudeckas. OCOOCHHOCTH CTPOCHUS
npokapuoTudeckoit kietku. Knerounas crenka 6akrepuii. CTpoeHUE 3yKapuOTHYECKOU
KJIeTKU. OCHOBHBIE OTIMYMS PACTUTEIBHOM, )KUBOTHOW M TPUOHON KIIETKH.

[ToBEepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAas CTEHKA, TJIMKOKAIUKC,
ux (ynkmuu. [lnazmarnueckass memOpaHa, ee cBoicTBa M (QyHkiuu. lluromnasma
u ee opranouael. OgHomeMOpanHbie opraHouasl kietku: JIIC, anmmapat ['ombmxu,
mu30coMbl.  [lomyaBTOHOMHBIE OpraHoWIbl  KJIETKU: MHUTOXOHJIPUH, TUIACTUIBIL.
[TpoucxoxaeHrne MUTOXOHAPUIA 1 TIacTu. Buasl miactug. HememOpanHbie opraHou/ bl
KJIETKU: pUOOCOMBI, KJICTOUHBIA ILEHTpP, LIEHTPUOIU, PECHUYKU, KTyTHUKU. DyHKIUU
OpraHOMI0B KJIETKU. BKitoueHus.

SAnpo — perynsaropHbiii meHTp kieTku. CTpoeHHWe smpa: sjepHas 000JIOYKa,
KapuoIyia3mMa, XpOMaTUH, SIPBIIIKO. XPOMOCOMBI.

TpaHCDOPT BEIIECTB B KIIETKE.

Jemoncmpayuu:

llopmpemwi:  A. JleBenryk, P. I'yk, T. IIBann, M. Ilneitnen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@pankimun, K.M. bap.

Juacpammel: «PacnpeneneHne XMMHYECKUX SJIEMEHTOB B HEXHBOW IMPUPOIEL»,
«Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B )KUBOM ITPUPOJIEY.

Tabnuyvr u cxemvi: «llepuonuueckass TabnMIlAa XUMHUYECKHUX DJIEMEHTOBY,
«CTpoeHre MOJEKYJbl BOAbl», «buocuHte3 Oenkay, «CTpoeHHWe MOJEKYIBI OelKay,
«Ctpoenue pepmenTar, «Hyknennosbie kucioTsl. JJHK», «Ctpoerune Mmonekyinst ATD»,
«CTpoeHHE PYKapHOTHYECKON KIETKN», «CTpoeHue MKMUBOTHOM KIETKW», «CTpoeHue
PaCTUTENIBHON KIIETKW», «CTpOoeHME MPOKAPUOTHUYECKON KIETKW», «CTpoeHue sapa
KJIETKW», «Y TJIEBOJBDY, «JIUIUIbI.

Obopydosanue: CBETOBOM MHUKPOCKOI, OO0OpYyJAOBaHUE [JIi  IPOBEACHUS
HaOJIIOJICHUM, U3MEpPEHUM, HSKCIEPUMEHTOB, MHUKpPOIIpENnapaTbl  PaCTUTENIbHBIX,
YKUBOTHBIX U OaKTEPHAIbHBIX KIIETOK.
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Jlabopamopusie u npakmuueckue paovomel:

JlaGoparopnas padora Ne 1. «M3yyeHue kaTamuTU4eCKOW aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMuIIa3bl WM KaTanasbl)y.

Jlaboparopnas padora Ne 2. «M3yueHue CTpoeHUs KIETOK pacTEHUH, >KMBOTHBIX
1 OaKTepHil o] MUKPOCKOIIOM Ha TOTOBBIX MHKpPOIIpENapaTax u uX OMUCAHUE).

Tema 4. 7ZKu3HeaeTEJIbHOCTh KJIETKH

OOmeH BemiecTB, WM MeETa0OIM3M. AcCUMWIALMS (IJIaCTHUECKUI OOMEH)
U JUCCUMWIIANMS (DHEPreTHYeCKuid OOMEH) — JBE CTOPOHBI €IMHOr0 mpolecca
MerabonusMa. Poib 3aKOHOB COXpaHEHHS BEMIECTB W DHEPIUM B TIOHMMaHUU
MeTaboau3Mma.

Tunbel oOMeHa BellecTB: aBTOTPOMHBIM W TeTepoTpodHbii. Ponb (epmeHTOB
B OOMEHE BEIECTB U MPEBPAILEHUU YHEPTHH B KIETKE.

®dortocunTe3. CBetoBas u TemMHOBas ¢asbl ¢orocuHTe3a. Peaknum QorocuHTEsA.
DddextuBHOCTH hoTOCHHTE3a. 3HAUCHHE (OTOCHHTE3A IS KU3HU Ha 3emute. BiusiHue
yCIIOBUW cpenbl Ha (OTOCHHTE3 W CHOCOOBI TOBBIIMIEHHUS €ro MPOAYKTUBHOCTH
Yy KyJIbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEMOCHHTE3UPYIoLe OaKTepun. 3HAYCHHE XEMOCUHTE3a J1JIs )KU3HU
Ha 3eMiIle.

OHepreTuueckuii oOMeH B KieTke. PaciierieHne BeUIecTB, BbLIEICHHE
U aKKyMYyJIMPOBaHUE SHEPTUM B KJIETKE. DTambl YHEPreTudecKkoro oomena. [nmukonus.
bpoxxenue u ero Buuabl. KHCIOpPOJHOE OKHUCIECHHUE, WU KIETOYHOE JIbIXaHUE.
OxucnutenbHoe hochopurpoBaHue. IPPEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

Peaknuun marpuunoro cuntes3a. ['enernueckas unpopmanusg u JJHK. Peanuzanus
reHeTHYecko uWHpopmaruu B KJIeTKe. [ eHeTWdyeckuii KOJ ¢ €ro CBOWCTBA.
Tpaunckpunius — matpuunblii cuate3 PHK. Tpancnsnus — OGuocunte3 Oenka. DTarmbl
Tpancisiuuu. Konupoanue amuHokuciaot. Poibs pubocoM B OnocuHTe3e Oenka.

Heknierounble QopMbl KU3HU — BHUpYChl. VIcTOpHUsi OTKpBITHSL BUPYCOB
(.. WsanoBckuii). OcOOEHHOCTH CTpPOCHUS ¢ IKU3HEHHBIA IIUKJI BHUPYCOB.
bakreprodaru. bonesnn pacreHuil, >KMBOTHBIX M YE€IOBEKA, BBI3BIBAEMBIC BHPYCAMHU.
Bupyc ummyHnogedurmra uenoBeka (BUY) — Bo3dyaurens CIIM[a. OOpartnas
TPaHCKPUIIUS, peBepTa3a U uHTerpaza. [IpoduiakTiuka pacnpocTpaHeHHs] BUPYCHBIX
3a00JIeBaHMI.

Jemoncmpayuu:

Ilopmpemwi: H.K. Konbuos, JI.1. iBanoBckuii, K.A. Tumupsizes.

Tabnuyvr u cxemvl: «Tumbl nUTaHUS», «MeTabomuam», «MUTOXOHAPUSIY,
«JHepreTudeckuii odMen», «Xnopomiacty, «Dorocunres», «Ctpoenne JHK»,
«CtpoeHne u (QyHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «[ eHeTHUYEeCKUH KOI,
«Bupycer», «bakrepuodarn», «CtpoeHue wu >ku3HeHHbI 1wmkn Bupyca CIIN]la,
oakTepuodaray, «Permmukauus JHK».
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Obopyoosanue: wMoxaem-anmumkauu «Yasoeane JIHK u  TpaHckpummusy»,
«buocunres 6enka», «CTpoeHue KIeTku», moaenb cTpykrypsl JTHK.

Tema 5. PazMHOKeHNe M HHIUBUAYAJIbHOE PA3BUTHE OPraHU3MOB

KiieTouHblit UKL, WK KU3HEHHBIN UK Ki1eTku. MaTepdasza u mutos. [poreccsr,
nporekammue B uHTepdasze. Permkanus — peakuuss marpuuHoro cunresa JIHK.
CtpoeHue XpoMoCOM. XPOMOCOMHBIN HA0Op — KapuoTUll. JIUTIJIOUIHBIA U TarjIOuIHbINA
XpOMOCOMHBIE HaOOpbl. XpomaTuabl. [luToNOrMyeckne OCHOBBI Pa3MHOKEHUS
Y WH]JIUBUYaJLHOTO PAa3BUTHS OPTaHU3MOB.

Jenenue knetkn — MuTo3. Ctaguu Muto3a. [Ipoiecchl, MpouCcXoasIlue Ha pa3HbIX
cTagusax MUTo3a. buosornueckuii CMbICI MUTO3A.

[Iporpammupyemas ruGenb KIETKU — arornTo3.

dopMbI pa3MHOKEHHSI OpPraHu3MoOB: Oecrojioe W mojoBoe. Buasl Oecmosoro
pa3MHOXKEHHS:  JIeJICHUE HaJBOE, IOYKOBAHUE OJIHO- M  MHOTOKJIETOYHBIX,
CIIOpOOOpa30oBaHNEe, BETETATUBHOE pPa3MHOXKEHHE. VICKYCCTBEHHOE KIIOHHPOBAHUE
OpraHU3MOB, €r0 3HAYEHUE JJIs1 CEIECKIIHUH.

[TonoBoe pa3MHOXKEHHE, €0 OTJIMYUS OT OECIOIOrO.

Meito3. Cragun wmeno3a. Ilponeccel, mnpoucxondiive Ha CTaausIX MENHo3a.
[ToBenenue xpomocoM B Mmeno3e. Kpoccunrosep. buosornyeckuii CMBICT U 3HAYECHUE
Meo3a.

["ameTorenes — mpoiiecc 00pa3oBaHUs TOJOBBIX KJIETOK Y >KHMBOTHBIX. [losoBbIe
JKeJe3bl: CEMEHHUKU U sSsuyHuKd. OOpa3oBaHWE W PAa3BUTHE TMOJIOBBIX KIETOK — T'aMeT
(cmepmaTo3oui, SUIIEKIETKA) — cIepMaToreHe3 U ooreHes. OCOOCHHOCTH CTPOCHHS
SUIEKIIETOK U criepMaTo3onoB. OmnogoTBopeHue. [lapreHorenes.

NunuBunyanbHOE  pa3BUTHE (oHTOr€HE3). OMOpHOHANIbLHOE  pa3BUTHE
(amOpuorenes). OTambl AMOPUOHATBHOTO PA3BUTHUA y TO3BOHOYHBIX JKHMBOTHBIX:
npobsieHue, racTpyisiusi, opraHoreHe3. IloctamOpuoHanbHOE pa3BUTHE. THIIBI
NOCTAIMOPUOHAIILHOTO Pa3BUTHS: NpsIMOE, HEmpsiMoe (JIMYMHOYHOE). BnusiHue cpenbl
Ha Pa3BUTUE OPraHU3MOB, (DAaKTOPBI, CIIOCOOHBIE BBI3bIBATH BPOKIEHHBIE YPOICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTaJNu Pa3BUTHSL.

Hemoncmpayuu:

Tabnuyor u  cxemvi: «DOpMBI  pPa3MHOKEHHS  OpPraHU3MOBY», «JIBoiiHOE
OILUIOZIOTBOPEHHUE Y LIBETKOBBIX PACTEHUI», «BereraruBHOE pa3MHOXKEHUE PACTCHUN»,
«[lenenue knetku 6akTepuit», «CTpoeHUE MOTOBBIX KIETOK», «CTPOSHUE XPOMOCOMBI»,
«Knerounsi nukim», «Permmukanus JJHK», «Mwuto3», «Meiios3y, «IIpsimoe n Henpsimoe
pazBuTHe», «l'aMeroreHe3 y MIIEKONMTAKOIUX W 4YeJIoBeKa», «OCHOBHBIE CTaguu
OHTOI'€HE3a.

ObopyoosaHue: MHKPOCKOII, MHKpOIPENapaThbl «CriepMaTo30u1bl
MJIEKOIUTAOLIErO», «SMIEKIeTka MIieKonuraromero», «KapruokuHes B KieTKax
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KOpEIIKa JIyKa», MarHuTHas MoOJAeNb-anumkanus «/lemenue knerkw», monens JJHK,
Moj1eTTb MeTada3zHOU XPOMOCOMBI.

Jlabopamopusvie u npaxmuueckue padoomol:

Jlaboparopnas pabora Ne 3. «HabOmoneHue MuTo3a B KJIE€TKaX KOHYMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKpOIIperaparaxy.

Jlaboparopnas padota Ne 4. «M3yueHue CTpoeHUs MOJIOBBIX KJIETOK HAa TOTOBBIX
MHUKpOTpernapaTax».

Tema 6. HacjienCTBEHHOCTh U K3MEHYUBOCTH OPraHU3MOB

[Ipenmer u 3apmaum reHeTuku. Mcropus pa3BuUTUSA TE€HETUKU. Poiib LIMTOIOrUU
1 HYMOPHOJIOTHH B CTAHOBJICHWU MeHETUKHU. BKiaa pocCUUCKUX M 3apyOeKHBIX Y4 EHBIX
B pa3BUTHE Ie€HETUKHU. MeTolbl reHeTUKH (TUOPHUI0IOrMYEeCKUM, IIUTOIreHETUUYECKUH,
MOJIEKYJISIpHO-TeHeTH4YecKui). OCHOBHBIE TEHETHYECKHE TMOHATUS. [ eHeThueckas
CUMBOJIMKA, UCITOJIb3yEMasl B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACJEOBaHUsI TPU3HAKOB, YyCTaHOBJIEeHHBIE ['. Menaenem.
MonorubpuaHoe CKpermuBanue. 3aKoH €IUHO00paswsi THOPUIOB TEPBOTO MTOKOJICHHUS.
[IpaBuio TOMUHUPOBAHUS. 3aKOH paCHICIVICHUSI TPU3HAKOB. [ UIOTE3a YUCTOTHI TaMeT.
[TonHOE M HEMOJIIHOE JOMUHUPOBAHUE.

JuruOpuaHoe ckpelMBaHue. 3aKOH HE3aBHUCHUMOTO HAcJIeOBaHUS MPU3HAKOB.
[{uToreHernyeckue OCHOBBI  JAUTHOPUAHOTO  CKpEHIMBAaHUSA.  AHAIU3UPYIOIIEEe
CKpewmrBaHue. VCroib30BaHNE AHAIM3UPYIOLIETO CKPEIIUBAHUSA ISl ONPEACIICHUS
reHOTHIa 0COOH.

CuermieHHOe HacleqoBaHue Mpu3HakoB. Pabora T. Moprana mo CIEMIEHHOMY
HacJIeIOBaHUIO TeHOB. Hapyliienue cuenieHus TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOoMOCOMHas TEOPUSI HACIEICTBEHHOCTH. | eHETHYECKME KapTHhI.

I'enetnka mnona. XpoMOCOMHOE OIpeEAeieHUuEe MoJjia. AYTOCOMbI U TOJIOBBIC
XpPOMOCOMBI. ['OMOraMeTHbIE U TETEpOraMeTHbIE Oprann3Mbl. HaciiemoBanve npu3HaKkos,
CUECIUICHHBIX C MOJIOM.

N3meHunBoCTh. BHUibl N3MEHUMBOCTH: HEHACIICACTBEHHAS U HAcJIeACTBEHHas. Poib
Cpelbl B HEHACJIEACTBEHHOM HM3MEHUYMBOCTH. XapaKTEPUCTHKA MOIU(DUKAIMOHHOU
W3MEHUMBOCTU. BapuanuoHHBIM psJ W BapualMoHHas Kpusasd. Hopma peakuuu
npu3Haka. Koam4yecTBEeHHbIE U KaY€CTBEHHBIE PU3HAKK U X HOpMa peakiuu. CBOICTBA
MOIU(PUKAIMOHHON N3MEHUNBOCTH.

HacnencrtBenHnasi, WM  TEHOTUINHMYECKAs, W3MEHUYMBOCTh. KomOuHaTHBHas
M3MEHYHMBOCTh. Mel03 U MOJIOBOM MPOLECC — OCHOBA KOMOMHATUBHOM M3MEHUYHBOCTH.
MyTtauuoHHass HM3MEHYUMBOCTh. Kiaccudukamuss MyTalMii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. Yactrota © TOpuuMHBl MyTanuid. MyrareHHbie  (aKTOphl. 3aKOH
TOMOJIOTHYECKUX PSAJA0B B HACJIEACTBEHHON n3MeHunBocty H.I. BaBuiiosa.

BHesnepHas Hacie1CTBEHHOCTh U U3MEHYHUBOCTD.

I'eneruka yenoseka. Kapuorun uenoBeka. OCHOBHbIE METObI TEHETUKH YEJIOBEKA:
TeHEATOTUYECKUM, OJM3HEIOBBINA, IUTOTCHETUYECKHHM, OMOXUMHYECKHI, MOJIEKYISIPHO -
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TCHETUYCCKHUH. CoBpemeHHOE OIpeieTICHHE TeHOTHIA! MOJTHOTEHOMHOE
CEKBEHUpPOBAaHUE, TEHOTHUIUPOBaHHE, B ToM uucie ¢ mnomombio [IIP-anamm3za.
Hacnencrsennsie 3a001€BaHus YeIOBEKa: T€HHbIE 00I€3HU, OOJIE3HH C HACTIEACTBEHHOU
PEIPACOIOKEHHOCThIO, XPOMOCOMHBIE 0ose3Hu. CoMaTHYecKHe W TEeHEpaTHBHBIC
myTtanu. CTBOJIOBbIE KJICTKH. [IpHHIIMIBI 3710poBOrO 00pasa >KW3HH, IUArHOCTHKH,
npoQUIAKTUKH W JICUCHHS] TEHETUYECKHX OoJie3Heil. MenuKo-reHeTHYecKoe
KOHCYJIbTUPOBaHUE. 3HAYECHNUE MEIUITMHCKON TeHETUKHU B MPEJOTBPAIICHUN U JICYCHUU
TCeHETHYECKUX 3a00JIeBaHUH YeIIOBEKa.

Hemoncmpayuu:

llopmpemwvi: 1'. Mengens, T. Mopran, I'. ne Ppuz, C.C. YerBepuKOB,
H.B. Tumodeen-Pecorckuii, H.1. BaBumos.

Tabauybr u cxemvi: «MOHOTHOPUAHOE CKPEIIMBAHHWE U €r0 ILUTOT€HETHYEeCcKas
OCHOBa», «3aKOH paCIICIUICHHUS] U €ro LUTOI€HETHYECKash OCHOBa», «3aKOH YHMCTOTHI
rameT», «JlurnOpuaHoe ckpemuBanue», «lluTomornueckre OCHOBBI TUTHOPHUIHOTO
CKpeuuBaHusm», «Meio3», «B3auMOAEHCTBUE aIeNIbHBIX TE€HOB», «l €HeTHYecKue
KapTbl pPACTEHUM, XUBOTHBIX M 4YeJOBEKa», «l'eHeTuka mnoja», «3aKOHOMEPHOCTH
HACJICJIOBaHUs, CIIEIJIEHHOTO C MOJIOM», «KapHOTHUIIBI YellOBEKa U JKUBOTHBIX», «Bubl
U3MEHUYMBOCTHY», «MoaudukanmonHas U3MeHYUBOCTh», «HacimegoBanue pesyc-
daktopa», «I'eneTuka rpymi KpoBu», «MyTallmoOHHAsI ”3MEHYHUBOCTHY.

Obopyodoeanue:  Mojaenu-anIUIMKalMK  «MOHOTMOPUIHOE  CKpEIIMBAHUEY,
«Hemonnoe  noMunmpoBanue», «JlurubOpumnoe  ckpemuBaHue»,  «llepekpect
XpOMOCOM», MHKPOCKOIl M MHKpomnpenapaT «lpo3zodpuna» (Hopma, myrauuu (HopMbl
KPBUILEB U OKPACKH Tena), repOapuit «I opox moceBHOMNY.

Jlabopamopusie u npakmuyeckue padomal:

JlaGopatoprast pabGora Ne 5. «JI3yuenue pe3ynbTaToB MOHOTHOPHIHOTO
Y JIATHOPUTHOTO CKPEIIUBAHUS Y JPO30(PHIIBI Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaGopatoprast padora Ne 6. «M3yuenHne MOAM(PUKANMMOHHOW HW3MEHUYHMBOCTH,
MOCTPOEHHUE BaApUAIMOHHOTO PSAZla U BAPUAIMOHHON KPUBOW».

JlabopatopHast pabora Ne 7. «AHamm3 MyTaluii y Apo30QWIBI Ha TOTOBBIX
MUKpOTpernapaTax».

[IpakTrueckas padota Ne 2. «CocTaBieHre 1 aHaIU3 POJAOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi opranusmMoB. OCHOBbI OHOTEXHOJIOT MU

Ceneknus KaK HayKa M IIPOLIECC. 3apOKACHUE CEIEKIIUU U IOMECTUKALUA. Y YCHHE
H.W. BaBunoBa 0 neHTpax MPOUCXOXKACHUS U MHOrooOpasusi KyJbTYypHBIX PacTCHUU.
LleHTpbl IPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpPOAA, IITAMM.

CoBpemMeHHBbIE METOJIbl CeJeKUUHU. MaccoBbli W HMHAMBUAYAIbHBIA OTOOPHI
B CEJEKIMA PACTeHUW U KUBOTHBIX. OleHka »>KcTepbepa. biIM3kopoacTBEHHOE
CKpemuBaHue — HHOpuauHT. Yncras munusg. CKpenuBaHue YUCThIX JIMHUM. [ eTeposuc,
wi rubpuaHas cwia. HepoacrBeHHoe ckpemuBaHue — ayrOpuauHr. OThajieHHas
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rudpuan3anys u ee ycnexu. VICKyCCTBEHHBIH MyTareHe3 M MOJy4eHHE MOJHUIUIONIOB.
JlocTrKeHUs CeJIeKIMU PaCTEHNUN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTexHo0rus Kak oTpacie MPorU3BOACTBA. ['€HHas HH)KEHEepHUs. DTallbl CO31aHuUs
pexkomOuHanTHOM JIHK w TpaHcreHHbIX opranu3MoB. KiieTouHas WHKEHEpHs.
Kierounpie KynbTypbl. MHUKpPOKIOHANBHOE pPa3MHOXKEHHE pacTeHuid. KioHupoBaHue
BBICOKONPOAYKTUBHBIX  CEJIbCKOXO3SAMCTBEHHBIX  OPraHU3MOB.  ODKOJIOTHYECKHE
u saTueckue npodsemel. MO — reneTnueck MOAU(PHUIIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

llopmpemuwi: H.W. BaBunos, 1.B. Muuypumn, I'.Jl. Kapneuenko, M.®. lIBaHOB.

Tabauyvt u cxemol: kKapra «LIeHTPBI MPOUCXOKIESHUSI 1 MHOTO00pa3us KyJIbTYPHBIX
pactenuit», «llopoabl AOMaIIHUX KUBOTHBIX», «CoOpTa KYJbTYPHBIX PpPAaCTEHUI,
«Otnanennas rudbpuausanus», «Padorer akanemuka M.®. UBanosay, «llomummonausy,
«O0BekThl  OmorexHosorum»,  «Kierounple  KyabTypel W KJIOHHUPOBAHHEY,
«KoHcTpynpoBaHue U NEPEHOC TEHOB, XPOMOCOM.

Obopydosanue: MYISDKH TUJIOJIOB U KOPHEIUIONOB TUKUX (OPM M KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CeabCKOX035UCTBEHHBIC PACTCHUS Y.

Jlabopamopuwvie u npaxmuueckue padoomol:

Dkckypeus «OCHOBHBIE METOJIBI M JOCTHIKEHUS CEIEKIINU PACTEHUI U JKMBOTHBIX
(Ha CENIEKIMOHHYIO CTaHIUIO, IUIEMEHHYIO0 (GepMy, COPTOHUCIIBITATEIbHBIA YYaCTOK,
B TEIUIMYHOE X0341CTBO, Ja0OPaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

11 KJIACC
1 wac B Heaenmto, Bcero 34 yaca, U3 HUX 2 4aca — pe3epBHOE BpeMs.

Tema 1. DBoIIOIMOHHAS OHOJIOTHS

[TpeanochlIKu BO3HUKHOBEHHUSI HBOJIOLMOHHOW TEOPUH. DBOJIOIUOHHAS TEOPUS
U €€ MECTO B Ouojoruu. BiusiHMe SBONIOIMOHHONW TEOpUU Ha PA3BUTHUE OMOJIOTUU
U IpYTUX HayK.

CBugerenscTtBa  3BOMOLMU.  [lan€oHTONIOrMYECKHE:  TMOCIENOBATEIBHOCTh
MOSIBJICHUSI BUJOB B  MAJCOHTOJOTMYECKON JIETOMHUCH, TNEpPeXOJHble (HOPMBIL.
buoreorpadudaeckue: cxoacTBo u paznuuue ¢hayH u GIop MaTepUKOB U OCTPOBOB.

OMOpHOIIOTUYECKHE: CXOJICTBA W Pa3IMyusg HSMOPHOHOB Ppa3HBIX BHUJIOB
MO3BOHOYHBIX.  CpaBHUTEIBbHO-aHATOMUYECKHE:  TOMOJIOTUYHBIE,  AHAJIOTUYHBIE,
pYIUMEHTapHBIE OpraHbl, aTaBU3Mbl. MONEKYIIPHO-OMOXHUMHUYECKHE: CXOJACTBO
MEXaHHU3MOB HACJICICTBEHHOCTH M OCHOBHBIX METa0OIMYECKMX TyTel Yy Bcex
OpraHU3MOB.

OBomonmonHas teopust Y. [JapBuna. [Ipeanochuiku BOZBHUKHOBEHUS JapBUHU3MA.
JIBrKylue Cuiabl 3BOJIONMUA BUAOB 1O JlapBuHy (M30BITOUHOE pPa3MHOXKECHHE
NpyU  OTPAaHUYCHHOCTH  PECYpCOB,  HEOMNpeJeSieHHass  M3MEHYMBOCTh, OopbbOa
3a CYIIECTBOBaHUE, €CTECTBEHHBIN 0TOOD).
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Cunternueckas Teopus 3Boionuu (CTI) u ee OCHOBHBIE MTOJIOKEHUS.

Mukpossoimonus. [lomymnsanus kak efMHUIA BUAA U SBOJIIOLUU.

JBrkymye cuiibl ((akTopbl) IBOJIIOLKK BUAOB B IpUpoae. MyTallmOHHBIHN Mpoliecc
Y KOMOMHATUBHAsA W3MEHYMBOCTb. [lonysiinoHHbIE BOJHBI U Jipei(d reHoB. M3omsamms
Y MUTPALIHSL.

EctecTBenHbIN 0TOOp — HANTPABISAIOMIMK (HhaKTOP IBOFOIIMHI. DOPMBI €CTECTBEHHOTO
orbopa.

[Ipucrnoco0neHHOCTh  OpPraHMW3MOB  Kak  pe3ysibTaT HBoMONUH. [Ipumepsr
NpUCHOCOOJIEHUN Y Oprannu3MoB. ApoMopd03bl U HAHOAJANI TALIUH.

Bun u BunoobOpazoBanue. Kpurepuu Bujga. OcHOBHBIE (POPMBI BUA000pa30BaHUS:
reorpauieckoe, IKOJIOTHIECKOE.

MaxkposBomonusi.  Dopmbr  3Bomronuu:  (uieTHYecKas,  JAMBEpPreHTHas,
KOHBEPreHTHasl, nmapajuiesbHas. HeoOpaTuMoCTh 3BOJTIOIIH.

[IpoucxoxkaeHne OT HECNIEUaIN3UpPOBaHHbIX TMpeakoB. [Iporpeccupyromas
crenuanu3anus. AJIanTUBHAs paaualusl.

Jemoncmpayuu:

llopmpemuwi: K. Jlunnen, XX.b. Jlamapk, Y. lapsun, B.O. KoBanesckuii, K.M. bap,
9. I'ekkens, @. Mromnep, A.H. Cesepiios.

Tabnuyvl u cxemovl. «Pa3BUTHE OpPraHMYECKOro MHpa Ha 3emiiey», «3apojbIliv
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcy, «Dopmbl OOpHOBI 32 CYIIECTBOBAHUEY,
«EcrecTBeHHbIlt 0TOOpY», «MHOr00Opasue COpToB pacTeHui», «MHOroodbpasue mopos
KUBOTHBIX», «llomymsimum», «MyTauMOHHAs W3MEHYUBOCTBY, «ApomMopdo3b»,
«Mnunoamanrauun», «O0mas aerenepanus», «JBrmwkymme cuibl 3Boouuny», «Kapra-
cxema Mapupyra nyrtemectBus Y. Japsuna», «boppba 3a cyliecTBOBaHHUEY,
«IIpucnoco0IeHHOCTD OpraHU3MOBY, «I"eorpadmueckoe BUJI000Pa30BaHUEY,
«IKOJIOrMuecKoe BU1000pa30BaAHKE.

Obopyoosanue: KOIIEKLUS HACEKOMBIX C Pa3UYHBIMU THUIaMH OKpPacKH, HaOOp
IJIOZIOB U CeMsiH, KosuieKius «[Ipumepsl 3alIuTHBIX MPUCTIOCOOJIEHUN Y KUBOTHBIX,
mMonienb «OCHOBHBIE HAINpaBJCHUA DSBOJIONUN», OObeMHas Monaenb «CTpoeHue
TOJIOBHOT'O MO3r'a MO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, Kojsiekius «DopmMbl COXpaHHOCTH HCKOITaeMbIX
JKUBOTHBIX M pacTeHUi», Mozenb ammukanusa «llepekpecT Xpomocomy», BIaKHbBIE
npenapatel  «Pa3Butue Hacekomoro», «Pa3BuTHe JISATYIIKKW», MHKpOIpenapar
«dpozoduna» (Hopma, Myrauuu GOpMbI KPBUIBEB U OKPACKU TEIA).

Jlabopamopuvie u npakmuyeckue padomel:

Jlaboparopnass pabora Ne 1. «CpaBHeHue BHUIOB TI0 MOPGOJIOrHYECKOMY
KPUTEPUION.

Jlaboparopras pabora Ne 2. «Onucanue mpUCIIOCOOJICHHOCTH OpraHU3Ma U €¢
OTHOCUTEIBHOTO XapaKTepay.
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Tema 2. BoO3HUKHOBeHME U Pa3BUTHE )KU3HM HA 3emJie

JloHayyHbBIE TIPEACTABICHUS O 3apOKICHHM JKM3HHA. HayuHple rumoressl
BO3HMKHOBEHUS KU3HU Ha 3emiie: abMOreHe3 M MaHcrnepMus. XUMHYECKas: HBOJIIOLIMS.
AOUWOreHHbIN CHHTE3 OPraHMYECKUX BEMIECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTAIBHOE
MOATBEPXKICHUE XUMHUYECKOW dBOoNMH. HavanapHble 3Tambl  OHOJOTHYECKOM
somonuu. [munoresa PHK-mupa. ®opmupoBanue MeMOpaHHBIX  CTPYKTYP
Y BO3HUKHOBCHHME NPOTOKIETKU. I[lepBrie KineTku W ux 3Bomouus. GopMmupoBaHue
OCHOBHBIX TI'PYIII KUBBIX OPTaHU3MOB.

Pa3zButne xu3Hum Ha 3emie mno spaMm U nepuojgam. Karapxeil. Apxeickas
U IpoTepo3oiickas Hpbl. [laneo3oiickas 3pa u ee nepuoabl: KEeMOPUNCKUN, OpJIOBUKCKUM,
CUJTYPUUCKUH, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHU.

Me3o301cKas 3pa U €€ NEPUOAbI: TPUACOBBIN, FOPCKUNA, MEIIOBOU.

Kalino3oiickas 3pa u ee nepuopl: MAIEOre€HOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIM.

XapakTepucTUKa KiIMMaTa W TeOJIOTMYECKHX IMpolueccoB. (OCHOBHBIE 3Taribl
HBOJTIOIIMH PACTUTEILHOTO U JKHBOTHOTO MHUpa. ApoMopd03bl y PACTEHUN M )KUBOTHBIX.
[losiBrieHUE, pacUBET U BEIMUPAHUE TPYIII JKUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKkoro MuHpa Kak OTpaKeHHe HJBOMOUUH. (OCHOBHBIE
CUCTEMATUUYECKUE TPYIIIBI OPraHU3MOB.

DOBOJIIOIMSL YEJIOBEKAa. AHTpPOIMOJIOrMd Kak Hayka. Pa3BuTwe mpencTaBieHUN
O MPOMCXOKICHUU YeJIoBeKa. MeTonbl n3ydeHns anTponorenesa. CXoACTBa U pa3Indus
YEJI0BEKA U )KUBOTHBIX. CUCTEMATHYECKOE MOJIO)KEHUE YETOBEKA.

JBrxymue cunbl (pakropel) aHTpororeHesa. HacnencTBeHHass M3MEHUYMBOCTD
U €CTeCTBEHHBIM 0TOOp. OOIIEeCTBEHHBIN 00pa3 »*W3HU, U3TOTOBJICHUE OPYIUN Tpyla,
MBIIIIJIEHUE, PEUb.

OCHOBHbBIE CTaAMU W BETBU SBOJIIOIMU YEJIOBEKAa: aBCTPAIONMUTEKH, YenoBek
ymenbiid, YenoBek npsaMoxoasmuii, YenoBek HeaHAEpTanbCKui, UenoBeK pa3yMHBIN.
Haxonku #ckomaeMbIX OCTAaTKOB, BPEMsI CYIIECTBOBAHUS, 00JACTh PacIpOCTPaHEHMUS,
00BEM TOJIOBHOI'O MO3ra, 00pa3 *U3HU, OPYAUSI.

UYenoseueckue pacbl. OCHOBHBIE OOJIBIIIME pachl: eBporeouaHas (eBpasuiickas),
HErpo-aBCTpAJIONIHAS (PKBaTOpUaIbHAsl), MOHIOJIOMIHAS (a3UaTCKO-aMEpUKAHCKas).
UepTsl 1TpUCTIOCOOJIEHHOCTH TMPEACTABUTENICH YENOBEUECKMX pac K  YCIOBUSIM
cymecTBoBaHus. EnAMHCTBO yenoBeueckux pac. Kputuka pacusma.

Hemoncmpayuu:

Ilopmpemui: ®@. Pean, JI. [lactep, A.W. Onapun, C. Musnep, I'. FOpu, Y. /{apBuH.

Tabmuyer u cxemvr. «Bo3HukHOBeHHe CojHEYHON cucTeMbl», «Pa3Burne
opraHuyeckoro  mupa»,  «PacturenpHas — kieTka»,  «KUBOTHas  KJIETKay,
«IIpokapuornueckass kinerka», «CoBpeMEHHass CHCTEMA OPraHU4YeCcKOro Mupay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOSHUSI YEJIOBEKA U YEJIOBEKOOOPA3HBIX 00E3bsHY,
«OCHOBHBIE MECTa MAJICOHTOJOTMYECKUX HAXOJO0K MPEAKOB COBPEMEHHOI'O YEIOBEKaY,
«/lpesHenmme mroan», «JpeBHue mogm», «llepBble  COBPEMEHHBIE  JIFOJIUY,
«YenoBeueckue paco».
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Obopydosanue: mynsxu «lIpoucxoxaeHue 4yenoBeka» (OIOCTbI aBCTPAJIONMUTEKA,
MUTEKAHTPOIa, HEaHJepTajblla, KPOMAHbOHIIA), CJICTIKH WM U300paKEHUs KaMEHHBIX
Opyauid  TEepBOOBITHOTO  4YeloBeka  (KaMHU-YONIEphl,  pyowmsia,  ckpebia),
TeOXpOHOJIOTHYECKas Ta0numa, KouleKuus «DOpMbl COXPAHHOCTH HCKOMAEMBbIX
YKABOTHBIX U PACTEHUIN.

Jlabopamopuvie u npakmuyeckue padbomoi:

[Ipaktuueckass padora No 1. «M3yueHue HCKOMAEMbIX OCTAaTKOB PACTCHUI
Y ’KUBOTHBIX B KOJUICKLIHSIX).

DKCKypcus «BOIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAyYHbIN
WJIU KpaeBeIueCKui My3eil).

Tema 3. OpranusMsbl ¥ OKpY:KawoLias cpeaa

OKoJIorusl Kak Hayka. 3ajadd M pasleibl 3KOJOTMH. MeEToabl JKOJIOTMYECKHX
MCCIIEIOBAaHNN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YEIOBEKA.

Cpenbl oOuTaHHWsl OpPraHW3MOB: BOJAHAs, HA3eMHO-BO3MYIIHASA, TIOYBEHHAS,
BHYTPUOPIraHU3MEHHASI.

Okonornueckue  Qaxrtopel.  Knaccupukauus — skomorudeckux — (akTOpOB:
abuoTnueckue, OMOTMUECKUE U aHTPOIOreHHbIE. JelicTBUE 3KOJOrHYeCKUX (aKkTOpoB
Ha OPraHU3MBI.

AbGuotnueckue (akToOpbl: CBET, TeMIlepaTypa, BIAKHOCTb. DOTONepruoan3Mm.
[Iprcnocobsienrst Opraunu3MoB K JEHCTBUIO adMoTHYecKuX (pakTopoB. buonornyeckue
PUTMBI.

buornueckue dakTopbl. Buiabl OHMOTHUECKHMX B3aMMOJCHCTBUM: KOHKYPEHITHUS,
XMIIHUYECTBO, cUMOM03 u ero ¢Gopmel. [lapasutusm, koomepauus, MyTyallu3M,
KOMMEHCaIU3M  (KBapTHUPAHCTBO, HAaXJEOHWYECTBO). AMEHCAIM3M, HEUTpaIU3M.
3HaueHne OMOTHMYECKMX B3aUMOACWCTBUN JUIs  CYIIECTBOBAHHSA  OPraHU3MOB
B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHUE XapaKTEPUCTUKH NOMyJSIuU. OCHOBHBIE MOKA3aTeN MONYJISALNN:
YUCJICHHOCTbD, IUIOTHOCTh, PO’KIaEMOCTb, CMEPTHOCTb, IPUPOCT, MUATpanus. JJuHaMuka
YUCJICHHOCTH TOITYJISILIUU U €€ PETYJIALHUS.

Jemoncmpayuu:

llopmpemsi: A. I'ym6onbar, K.®. Pynbe, J. I'ekkenb.

Tabnuyer u cxemvi: xapra «lIpuponnsie 30HBI 3emin», «Cpeapl OOUTaHUA
opranu3moB»,  «®Portonepuonnusm»,  «llomymsaumnm»,  «3aKOHOMEPHOCTHM  pocCTa
YUCJICHHOCTH MOMYISIIUU UHOY30puH-TY(henbkuy, «IuieBsie memm».

Jlabopamopuvie u npakmuyeckue padomal:

Jlabopatopnas pabora Ne 3. «Mopdomornueckre OCOOEHHOCTH pPaCTEHUN
13 Pa3HBIX MECT OOUTaHHUSI.

JlaGoparopnass pabora No 4. «BnusHue cBera Ha POCT M PA3BUTHE YEPEHKOB
KOJIeyCay.
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[Ipaktuueckas pabora Ne 2. «IloacueT IIIOTHOCTH MOMYJSIMN pPa3HBIX BHJIOB
PaCTEHUI».

Tema 4. Coo01ecTBa U 3KOJI0rH4eCKHUE CUCTEMBI

CooOmiectBO opraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIlEHO3a: BHUOBas,
pOCTpaHCTBeHHas1, Tpoduueckas (nuieBasi). Buasi-momuHanTsl. CBsizu B OUOIIEHO3E.

Dxosiorunyeckue cucreMsl (3xkocucteMbl). [lonsaTre 06 sKocucTeMe U OMOT€OLICHO3E.
OYHKIIMOHATBLHBIE KOMIIOHEHTBI SKOCUCTEMBI: TTPOAYIICHTBI, KOHCYMEHTHI, PEAYIICHTHI.
KpyroBopot BeliecTB 1 MOTOK SHEPTuu B d3kocucteMe. Tpodpudeckue (MUIeBbie) ypOBHU
skocuctemsl. [Iumessie 1enu u cetu. OCHOBHBIE TIOKA3aTeNM dKOCUCTEMBI: OMomMacca,
MPOAYKIUSA. IKOJOTHYCCKHE TMHPAMHIBI: TPOIYKIIUH, YHUCICHHOCTH, OMOMACCHI.
CBolicTBa SKOCUCTEM: YCTOMYHUBOCTh, CAMOPETYJIsilius, pa3BuTre. CyKIeccusl.

[IpupoaHbie SKOCHCTEMBI. DKOCHCTEMBI 03€p U PEK. DKOCHUCTeMa XBOWHOTO
WJIH TIAPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOr€HHBIE 3KOCUCTEMBI. ATPO3IKOCUCTEMBL. YpO0osKOCHCTEMBI.
buonorudeckoe 1 X035UCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak (daktop ycroiumBocTH 3KocucTeM. (CoxpaHeHue
OMOJIOTMYECKOT0 pa3HO00pa3us Ha 3emiie.

VYuenune B.W. Bepuaackoro o ouocdepe. ['panutibl, coctaB u CTpyKTypa Ouocepsl.
Kusoe BemectBo u ero GyHkuuu. OcoOeHHOCTH Ouocdepsrl Kak TII00aTbHON
HKOCUCTEMBI. [[MHaMHueckoe paBHOBECHE U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTs! BelecTB 1 OMOre0XuMHUYECKUE IIUKIIBI JIEMEHTOB (yriepoja, a30Ta).
3oHabHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBo B Ouocdepe 3emiau. AHTpPONOreHHbIE U3MEHEHHST B Ouocdepe.
['1o6anbHBIC YKOJIOTHISCKHIE TIPOOIECMEL.

CocymecTBoBanue pupoabl U yenoBeuecTBa. CoxpaHeHne OMOpa3HOOOpa3us Kak
OCHOBa ycToiunBocTu Ouochepsl. OCHOBA palMOHAIBHOIO YNPABICHUS MPUPOIHBIMU
pecypcaMu U UX Hcnojb3oBaHue. JlocTukeHust OUOJIOrHH U OXpaHa MPUPOIBL.

Hemoncmpayuu:

llopmpemuwi: A.Jl. Tencnu, B.H. Cykaues, B.W. Bepnaackuii.

Tabauyvr u cxemwi: «llumeBbie 1enu», «bHOLIEHO3: COCTaB U CTPYKTYpay,
«IIpupomubie  cooOmiecTBa», «llemu mwTaHUsA», «OKOJIOTHYECKAas] MHPAMHUJIAY,
«buochepa u uyenorex», «IKocHcTeMa MIMPOKOIUCTBEHHOTO Jieca», «IKOCHCTEMa
XBOMHOTO Jeca», «buoreno3 Bogoema», «ArporeHo3y», «[IprumepHbie aHTPOIOTeHHBIE
BO3JICHCTBUS HaA TpUpoay», «BakHeillne WCTOYHUKH 3arps3HEHHUS BO3JyXa
U TPYHTOBBIX BOA», «llouBa — BaxkHeilmas cocraBisiomas ouochepb, «DakTopbl
nerpananuu mousy, «IlapaukoBeiil 3¢ dexT», «PakTophl paguOaKTUBHOIO 3arpsi3HEHUS
ounochepnr», «O6mIas crpykTypa ouochepsi», «PacnpocTpaHeHue xu3Hu B onochepey,
«O30HOBBIN 3KkpaH Ouocheps», «Kpyrosopor yriaepoma B Ouochepe», «KpyroBopor
a30Ta B MPUPOJIEN.
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Obopyodosanue: MOAETb-alIUIMKAIUS «TUnuuHble OHOLIEHO3BD», TepOapuid
«PacTuTenpHble COOOIIECTBa», KOUIEKIMH «buOIEeH03», «Bpeautenun BaKHEHITUX
CEJIbCKOXO3SIUCTBEHHBIX KYJIBTYpP», repOapu M KOJUICKIMH PACTEHHH W >KUBOTHBIX,
MPUHAJICKAIIME K Pa3HbIM 3KOJOTMYECKUM TpylmnaM OAHOro Buaa, KpacHas kHura
Poccuiickoit @eneparuu, n300pakeHUs OXPaHIEMbIX BUIOB PACTEHUN U KUBOTHBIX.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
1O BUOJIOT'UH HA YPOBHE CPEJHEI'O OBLHIEI'O ObPA30OBAHUA

Cornacao ®I'OC COO ycranaBnuBaroTCsi TpeOOBaHUSI K Pe3yJbTaTaM OCBOCHUS
OOy4JarolUMHUCS  MOPOrpaMM  CpeaHero  o0mero  oOpa3oBaHUS:  JIMYHOCTHBIM,
METaNnpPeIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JNHMYHOCTHBIX pE3yJbTaTOB OCBOEHUs mpeaMmera «buomorus»
BBIJICJICHBI CJICIYIOIIME COCTABIISIIONIME: OCO3HAHUE OOYYAIOUIUMHUCA POCCHUMCKON
IpaXAaHCKON HIEHTUYHOCTH — TOTOBHOCTH K CAaMOpa3BUTHUIO, CaMOCTOSTEIBLHOCTH
U CaMOOIIpECJICHHIO, HAJTMUYMe MOTUBAIIMU K OOYUYEeHHUIO OMOJIOTHUH, IIeJIeHAIIPaBIeHHOE
pa3BUTHE BHYTPEHHUX YOEXKIECHUM JMYHOCTH HA OCHOBE KJIIOUEBBIX IIEHHOCTEU
U WCTOPHYECKUX TPATUIIUNA PA3BUTUS OHWOJIOTHYECKOTO 3HAHUS, TOTOBHOCTH
U CIIOCOOHOCTh O0YYAIOUINXCS PYKOBOACTBOBATHCS B CBOCH JAESATEILHOCTH IIEHHOCTHO-
CMBICIIOBBIMH yCTaHOBKAMH, MPHUCYIIUMH CHCTEME OWOJIOTHYECKOTO OOpa30BaHUS,
HaJIMYHUE DKOJOTHYECKOTO IPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh IETH W CTPOHUTH
YKU3HECHHBIC TIJIaHbI.

JIndHOCTHBIE pe3yNbTaThl OCBOEHUA TpenaMera «buonorus» JoCTUrarTCs
B CIMHCTBE Y4YeOHOM ¥  BOCIHTATEIILHOW JESITEIbHOCTU B  COOTBETCTBHH
C TPAAUIIMOHHBIMH POCCUUCKUMHU COIIMOKYIbTYPHBIMU, UCTOPUYECKUMH M JTYXOBHO-
HPABCTBEHHBIMU IICHHOCTSMH, TPHHATBIMH B OOIIECTBE IMpaBUJIaMU W HOPMaMH
MOBEJICHUSI M  CIOCOOCTBYIOT — MpOIlecCaM  CaMOMO3HaHWs, CAaMOBOCIHTAHUS
¥ CaMOpPa3BUTHS, PAa3BUTHS BHYTPEHHEH MMO3HUIIMM JHYHOCTH, MATPUOTU3MA, YBaKEHUS
K 3aKOHY W TIPaBOIOPSIKY, YEJIOBEKY Tpyda M CTapuieMy IOKOJICHHIO, B3aUMHOTO
yBOXCHHS, OEpPEKHOTO0 OTHOUIEHUS K KYJIbTYpHOMY HACICAWI0 U TPAJAHUIUSAM
MHOTOHallMOHANBHOrO Hapoaa Poccuiickont denepannu, NpUpPOAE U OKPYKAKOILIEH
cpene.

JImaHOCTHBIE pe3yabTaThl OCBOSHHUS ydeOHOro mpeamera «buosorus» TOIKHBI
OTpaXaTb TOTOBHOCTH M  CIOCOOHOCTh  OOYyYaroUIMXCsi  PYKOBOJCTBOBATHCA
chOpMUPOBAaHHOM BHYTPEHHEM TO3UIMEH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOCKIEHUM, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IEHHOCTSIM POCCHICKOTO OOIIECTBa, pACIIMPEHUE >KU3HEHHOTO OIbITa M OMbITa
NEATENHPHOCTH B TIPOILECCE peaNn3alldd OCHOBHBIX HANpPABJICHUH BOCIHUTATEIHHOU
NESATETHHOCTH, B TOM YHCIIC B YACTH:

1) rpamxaaHcKOro BOCIUTAHUS:

C(OPMUPOBAHHOCTh TPAXJAHCKOM MO3ULMK OOy4aromerocs Kak aKTUBHOTO
Y OTBETCTBEHHOI'0 WIEHA POCCUIICKOr0 00IeCTBa;

OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX MpaB U OOS3aHHOCTEH, yBaXK€HUE 3aKOHA
Y TIPABOIIOPSIIKA;
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TOTOBHOCTh K COBMECTHOM TBOPYECKOH JAESITEIILHOCTH NPH CO3JAAHUHM Y4EOHBIX
IIPOEKTOB, PEILICHUU YYE€OHBIX M [MO3HABATEJIbHBIX 33/]1a4, BBIIOIHEHUH OMOJOTMYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENEIATh COOCTBEHHYIO MO3UIMIO MO OTHOUIEHHIO K SIBJICHHSIM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHUE YUYUTHIBaTh B CBOUX JACUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJEH C pa3HbBIMU YOEXKACHUSAMH, KYJIbTYPHBIMH LEHHOCTAMU
Y COLIMAIIBHBIM ITOJIO)KEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOIECCE COBMECTHOI'O BBIMOJHEHUS Y4EOHBIX,
MO3HABATEIbHBIX M HMCCIEAOBATENbCKUX 3a/lay, YBAKUTEIbHOE OTHOIICHHE K MHEHHIO
OIIMIOHEHTOB MPHU 00CYKIACHUH CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO CONCPIKAHMUS,;

TOTOBHOCTb K TYMaHUTAapHOM M BOJIOHTEPCKOM AEATEIbHOCTH;

2) maTPUHOTHYECKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKOM TpakAaHCKOM HWJIEHTUYHOCTH, MAaTPUOTU3MA,
YBaXEHUSI K CBOEMY HApOAy, YyBCTBa OTBETCTBEHHOCTH mepen PoamHoil, ropmoctu
3a CBOM Kpail, cBO0O PoauHy, CBOM S3BIK W KYJIbTYPY, IPOLLIOE M HACTOSIIEE
MHOT'OHAIIMOHAIBHOT0 Hapoaa Poccnu;

LEHHOCTHOE OTHOLIEHUE K MPUPOJHOMY HACIEAMI0 W MaMATHUKAM MPHUPOJIBI,
JNOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTUAX, TPYAE;

CHOCOOHOCTh OLIEHMBATh BKJIAJ POCCHMCKUX YUEHBIX B CTAHOBJICHHE M Pa3BUTHE
OuoJIOrMY, TTOHMMaHUE 3HAUYE€HUs OMOJIOTUH B MO3HAHUU 3aKOHOB MPUPOABI, B KU3HU
YeJI0BeKa U COBPEMEHHOr 0 OOIIECTBA;

ujeitHas yOeXIE€HHOCTb, TOTOBHOCTh K CHyKeHHI0 OTe4YecTBY U €ro 3allluTe,
OTBETCTBEHHOCTbH 3a €T0 CyIL0Y;

3) AYXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAHUE TYXOBHBIX IEHHOCTEN POCCUMCKOT O HAPOJA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHS;

CIIOCOOHOCTh  OLIEHMBATh CHUTYallMi0 W MPUHUMATh OCO3HAHHBIEC PEIICHHUS,
OpPUEHTHPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYMBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIIEHHE K CBOMM POJUTENSIM, CO3/IaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O MPHUHATHS LIEHHOCTEN CEMEHWHON KU3HU B COOTBETCTBUU C TPATULUSMHU
HapozoB Poccuu;

4) 3CTEeTHYECKOro BOCIIUTAHUA:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKIIOYAsS JCTETUKY OBbITAa, HAY4IHOIO
¥ TEXHHYECKOTO TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHUA;

MOHMMAaHUE YMOIMOHATIFHOTO BO3ICHCTBHS YKHBOU MPUPOJIBI M €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPAKEHHIO B Pa3HBIX BH/IAX UCKYCCTBA, CTPEMJIICHUE MTPOSIBIISIT
KadecTBa TBOPUYECKOMN JTMIHOCTH,
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S) ¢pu3n4ecKOro BOCIMTAHUS:

NOHMMAaHUE U peau3alus 370pOBOr0 M 0e30macHoro odpasa >KU3HM (310pOBOE
NUTaHUE, COOJIIOJICHUE TMTMEHWYECKUX NpPaBUI U HOPM, COAJIaHCUPOBAHHBIM pPEXUM
3aHATUHN W OTHbIXa, peryssipHas (usndeckas akTHBHOCTD), OEpEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (H3UYECKOMY U TCHXHUECKOMY
3JI0pPOBBIO;

NOHMMaHUE LIEHHOCTU MPaBWJI UHAWBHUIYAJIbHOI'O U KOJUIEKTUBHOIO 0€30IacHOro
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIIMX 3JOPOBBIO U )KU3HU JIIOJICH;

OCO3HAaHUE TIOCIEJACTBUN U HEMPUSATHE BPEIHBIX TMPUBBIUCK (YIOTpeOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KypEeHUs);

6) Tpy10BOro BOCIIUTAHMSA:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAaCcTePCTBA, TPYAOI00HE;

FOTOBHOCTh K AaKTHBHOM JIESITEIbHOCTH TEXHOJOTMYECKOW UM  COLMAJIbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh WHHIIMMPOBATh, IIAHUPOBATH W CAMOCTOSITEIBHO
BBITIOJIHSATH TaKyl0 AEATEIbHOCTb;

UHTEpPEC K pa3lIMyHbIM cdepaM MpOPECCHOHATLHON NeATeIbHOCTH, YMEHHE
COBEPIIIATh OCO3HAHHBIM BBIOOp Oyayiiel mpodecCcur U pealn30BbIBaTh COOCTBEHHBIC
YKW3HEHHBIE TIJIaHbI,

TOTOBHOCTh M CIIOCOOHOCTH K OOPa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHKEHUH
BCEM JKU3HHU,

7) 3K0JOrM4ecKOoro BOCIIUTAHMS:

AKOJIOTUYECKHU IIeJIeCO00pa3HOE OTHOIICHHE K MPUPOJEC KaK HCTOYHHUKY KU3HHU
Ha 3emJie, OCHOBE €€ CYIECTBOBAHUS,

MOBBIIICHUE  YPOBHS  DKOJOTMYECKOM  KYJbTYphl: MNPUOOpPETEHHE  OMbITa
IJTAHUPOBAHUS MOCTYIIKOB M OLIEHKM UX BO3MOXXHBIX MOCJEACTBUM IS OKPYXKArOUIEH
Cpebl;

OCO3HAHHE TJIO0ATHLHOTO XapakTepa OJKOJIOTHYECKHUX TpoOeM U MmyTed ux
pelLICHUS;

CITIOCOOHOCTh HCIIOJIB30BaTh MPUOOPETaEMbIE TMPU H3YYECHUU OHOJIOTMHM 3HAHUS
Y YMEHUS TIPU PEIICHUH MPOOJIEM, CB3aHHBIX C PAlIMOHATBHBIM IPUPOAONOIE30BAHUEM
(coOmoieHre TPaBWJI TOBEICHHUS B TPHUPOJE, HAMPABICHHBIX HA COXPAHCHHE
PaBHOBECHS B 9KOCHCTEMaX, OXpaHy BUJIOB, DKOCUCTEM, OHochephl);

AKTUBHOEC HEIPUITHE HACWCTBHUM, MPUHOCAIIUX BpEI OKPYKAKOMIEH ITPUPOTHOU
cpelie, yMEHHE MPOTHO3UPOBATh HEOIArONPHUATHBIC JKOJIOTHYECKUE IOCISACTBUS
MPEATPUHUMAEMBIX JEUCTBUM U MTPEAOTBPAILATD HX;

HAJIMYUE PA3BUTOrO SKOJOTMYECKOTrO MBIIUIEHUS, 3KOJIOTHYECKOM KYJIbTYPHI,
OMbITa JACATEIBHOCTH 3KOJOTMYECKOW HAMPaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCA
VMU B I[I03HABATEIbHOM, KOMMYHUKATUBHOW WM COLIMAJIBHOW IPAKTUKE, TOTOBHOCTH
K YYaCTHIO B TPAKTUYECKOUN AEATEIHbHOCTH YKOJIOTMUYECKOW HAITPABICHHOCTH;
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8) HeHHOCTH HAYYHOI 0 NMO3HAHMS:

c(OopMUPOBAaHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU W OOIIECTBEHHOW MPAKTHKH, OCHOBAaHHOTO Ha JHANIOTe KYJIbTYD,
CTIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYIETYPHOM MUPE;

COBEPIIIEHCTBOBAHME S3BIKOBOM M YHUTATENIbCKOM KYJIBTYpbl Kak CpeJlICTBa
B3aMMO/JICHCTBUS MEXY JIFOJbMU U TIO3HAHUSI MUDA;

MOHUMaHue crienuPrKy OMOJIOTUH KaK HayKu, OCO3HAHKE €€ POk B GOPMUPOBAHUHU
paIMOHATILHOTO HAYYHOTO  MBIIUICHHS, CO3JaHUHM IEJIOCTHOTO TMPEICTaBIICHUS
00 OKpyKarolleM MUpE KaKk O €IWHCTBE MPHUPOJBI, YeJOBEKa U OOIIECTBA, B MO3HAHUU
IPUPOJTHBIX 3aKOHOMEPHOCTEH ¥ pEIIeHWH TMpOOJeM COXpaHEHUs] MPUPOIHOTO
paBHOBECHS;

yOeXJAEHHOCTh B 3HAUYMMOCTH OHOJOTMU MJiI COBPEMEHHOM LHMBHJIM3AIINU:
oOecrieueHUs: HOBOT'O YPOBHS pa3BUTHA MEIUIMHBL, CO3JaHHUE MEPCIEKTUBHBIX
OMOTEXHONOTUH, CIOCOOHBIX pEIIaTh PEeCypCHble MPOOJIEeMBbl Pa3BUTHS YEIIOBEUECTBA,
MoMCKa TyTel BbIXOAA W3 TJI00ATBHBIX SKOJOTMUECKHX MpoOieM U obecreueHus
nepexoia K yCTOMYMBOMY PAa3BUTHIO, PAIMOHAIBHOMY HCIIOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (OPMHUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HMU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHUM B LIEJSX MOBBIIICHUS
o0IIeil KyJIbTYypbl, €CTECTBEHHO-Hay4HOW TI'pPaMOTHOCTH, KaK COCTaBHOM 4YacTu
(YHKIIMOHAIBHOM I'PaMOTHOCTH 00y4aronmxcs, opMupyeMon py U3y4eHnr OUOJIOTHH;

MOHMMaHHWE CYIITHOCTH METO/IOB MTO3HAHMS, UCTIOJh3YEMBIX B €CTECTBEHHBIX HAYKaX,
CTIIOCOOHOCTh MCIOJIF30BaTh MOTydaeMble 3HAHUS JJISl aHATIM3a U OOBSICHEHUS SIBICHUHN
OKPYKAaIOII[Eero MHUpa W TPOUCXOASIIMX B HEM W3MEHEHWH, YMEHHUE JeJaTh
O0OOCHOBAaHHBIC 3aKJIOYEHHUS HAa OCHOBE HAyYHBIX (PAKTOB M WMEIOIIMUXCS JaHHBIX
C LIETIbIO MOJTyYEHUS JOCTOBEPHBIX BHIBOOB;

CHOCOOHOCTh CAaMOCTOSITENILHO UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [T PEILICHUS
po0JIeM B peaibHBIX KU3HEHHBIX CUTYAITUX;

OCO3HAHHME LIEHHOCTHM HAy4YHOM JESITeIbHOCTH, TOTOBHOCTh OCYILECTBISAThH
MPOEKTHYIO U UCCIIEI0BATENILCKYIO IEITEIbHOCTh HHIUMBUIYaTbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHMIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY MOJIYUEHHUIO HOBBIX 3HAHUH MO OUOJIOTUU B COOTBETCTBUU C )KM3HEHHBIMU
NOTPeOHOCTSIMH.

B mporecce mocTHKEHUST JTUYHOCTHBIX PE3YyIbTaTOB OCBOCHUS O0Y4YaIOUTMMUCS
nporpaMMbl 10 OMOJIOTHM Ha YPOBHE CPEHEro 00IIero o0pa3zoBaHusl y 00y4arOIIUXCs
COBEPILIEHCTBYETCS] SMOIMOHAILHBIA HHTEIUIEKT, TPEIMOaralonmii c(hOpMUpPOBAHHOCTH:

CaMOCO3HAHMS, BKJIIOYAIOIIErO CHOCOOHOCTh IMOHUMaTh CBOE 3MOLIMOHAIBHOE
COCTOSTHUE, BUJICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOM SMOIIMOHATBHOU c(epbl, ObITh
YBEpPEHHBIM B ce0e;

CaMOpEryJUpOBaHMs, BKIIOYAIONIETO CaMOKOHTPOJb, yMEHUE NPUHHMATh
OTBETCTBEHHOCTH 3a CBOE IMOBEJICHHUE, CITOCOOHOCTh aIallITUPOBATHCS K AMOIIMOHATILHBIM
U3MCHCHUSAM U TIPOSBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;
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BHYTPEHHEH MOTHBALM{, BKJIIOYAIOMIEH CTPEMIIEHHE K JOCTHKCHMUIO LIENU
U YCIIEXY, OINTHMHU3M, HWHHUIMATUBHOCTb, YMEHHE JEHCTBOBATH, MCXOAS M3 CBOUX
BO3MOKHOCTEH;

AMIIATHUH, BKJIOYAIOIIEH CHOCOOHOCTh MOHHUMATh ASMOIMOHAIILHOE COCTOSHHE
IPYTUX, YUWUTHIBaThb €ro TMpH OCYLIECTBICHHUM KOMMYHHUKAIMU, CIOCOOHOCTH
K COYYBCTBHIO U CONIEPEKUBAHMUIO;

COLMAIbHBIX HABBIKOB, BKJIIOYAIOLIUX CHOCOOHOCTh BBICTPaUBaTh OTHOIICHMS
C IpYTMMH JIFOJbMU, 3a00TUTHCS, MPOSIBIIATH MHTEPEC U pa3peliaTb KOH(IUKTHL.

METAINPEAMETHBIE PE3YJIBTATHI

MeranpenMeTHble Pe3yNbTaTbl OCBOEHUS YydeOHoro mnpeamera «buoiorus»
BKJIIOYAIOT:  3HAYuMMble JUis  (OPMHUPOBAHMS ~ MHUPOBO33PEHHUS  OOydaArOMIMXCSA
MEXIUCIUIUIMHAPHBIE (MEXIpPEAMETHbBIE) OOILIEHAYYHbIE MOHSATHUSA, OTPAKAIOIINE
IIEJIOCTHOCTh HAYYHOW KapTUHBI MUPA B CICIU(PUKY METOIOB TIO3HAHUS, MCTIOIB3YEMBbIX
B €CTECTBEHHBIX HayKaX (BELIECTBO, dHEPIUs, SIBICHUE, MPOLECC, CUCTEMA, HAYUHBIN
dakT, NOPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEAOBaHNUE,
HaO0JI0/ICHNE, U3MEPEHUE, SIKCIIEPUMEHT U IPYTHX), YHUBEPCATIbHBIC yUeOHbIE IEUCTBUS

(To3HaBaTEebHbIC, KOMMYHHUKaTHBHBIC, PETYISTUBHEIC), 00eCIIeYnBaIoIINe
dbopMupoBanue (QYHKIIMOHAILHOH TI'PAaMOTHOCTH W  COLHMAJIBLHON  KOMIICTCHIIMH
00 yJaromuxcs, CIIOCOOHOCTH o0 ydJaromuxcs HCITOJIb30BaTh OCBOCHHBIC

MEXKIUCIUIUIMHAPHBIC, MHPOBO33PEHUYSCKHE 3HAHUS W YyHHUBEpCaJIbHbIC YyucOHBIC
JICUCTBUS B MIO3HABATEILHON U COLIMATILHOW MPAKTHUKE.

IHo3HaBaTe/bHbIC YHUBEPCAJIbHbIC YYeOHbIe 1eiiCTBUA
ba3oBrblie 1oruyeckue 1eMCcTBUA:

CaMOCTOSITENILHO (DOPMYIUPOBATh U AKTYaJIM3UPOBATh MPOOJIEMY, paccMaTpuBaTh
€€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOEHUHU 3HAHUM MPUEMbI JOTMYECKOr0 MBIIUICHUS (aHaIu3a,
CUHTE3a, CPaBHEHM S, KilacCUUKaIiU, 0000IIEHUS ), PACKPBIBATH CMBICT OUOJIOTHYECKUX
NOHATUN (BBLACTATh UX XapaKTepHbIE MPU3HAKH, yCTAHABIMBATh CBA3H C APYTUMU
MOHSATUSIMU);

OTIpeNIEIATh LeNU AeATEeIbHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPUH UX JTOCTHXKEHUS,
COOTHOCHUTH Pe3yNbTaThI IEATEILHOCTH C TOCTABICHHBIMH LIETISIMU;

UCMOJIb30BaTh OMOJOTMUECKHE OHATUS 11 O0BSICHEHUSI (DAKTOB U ABJICHUH KUBOM
HIPUPOJIBL;

CTPOUTD JIOTUYECKUE PACCYKJEHUS (MHIAYKTUBHBIC, I€TyKTUBHBIE, 10 aHAJIOTUH),
BBISIBJIATh 3aKOHOMEPHOCTM U MPOTUBOPEUUS] B PacCMAaTPUBAEMbIX  SIBJICHUSIX,
dbopMyTupOBaTh BBIBOBI U 3aKIIFOUCHUS;

NPUMEHATH CXEMHO-MOJICTbHBIE CPEACTBA JUIS TPEACTABICHUS CYIECTBEHHBIX
CBSI3€ U OTHOLIEHUM B M3y4aEMbIX OMOJOTMYECKUX OOBEKTAX, a TAK:KE MPOTUBOPEUUI
pa3HOro pojia, BHISBICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHKAX;
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pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEMBI C YUETOM aHajdu3a HWMEIOIIMXCS
MAaTepHUaIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JIESATEIBHOCTh, OLECHHBATH COOTBETCTBHUE PE3YJIbTATOB
L[EJIIM, OLICHUBATh PUCKH MOCJIEICTBUN IEATEIbHOCTH;

KOOPAMHUPOBATh M BBIMOJHATH pa0dOTy B YCIOBHUSX PEATLHOTO, BHUPTYAIBHOTO
¥ KOMOMHHUPOBAHHOT'O B3aMMOJICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Bba3oBrble nucciienoBareIbCKHe JeiicTBUA:

BJIaJIETh HaBbIKAMU Y4€OHO-HCCIENOBATEIbCKON W MPOEKTHON AEsTENbHOCTH,
HaBbIKAMH  pa3pelieHuss mpobiieM, o001anaTh CHOCOOHOCTBIO ¥ TOTOBHOCTBHIO
K CaMOCTOSITEJIbHOMY NOHMCKY METOJOB PELICHUs MPAKTHYECKUX 33Jad, NPUMEHEHUIO
pa3IMYHbIX METOAOB MO3HAHUS;

HCITIOJIb30BaTh Pa3IMYHbIE BUbI JEATEIbHOCTH 1O MMOJIYYEHUIO HOBOTO 3HAHHUSI, €T0
WHTEPIpPETAIMH, IPEOOPA30BAHUIO U TPUMEHEHHUIO B YUEOHBIX CUTYaIUsAX, B TOM YHUCIE
IIPU CO3/IaHUU Y4E€OHBIX U COLIMAIbHBIX MPOCKTOB;

dbopMUpOBaTh HAy4YHBI THUN MBIIUICHUS, BJIAJIETh HAYYHOM TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MOHSTUSMH U METOJaMU;

CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1a4M B 00Pa30BATEIbHOM 1€ATETbHOCTH
Y )KU3HCHHBIX CUTYAIIHSIX;

BBISIBJISITh IPUYMHHO-CIIEICTBEHHBIE CBSA3U U aKTYaJU3UpPOBaTh 3a7a4y, BbIABUTATh
TUIOTE3Y €€ PEIICHUs, HAXOUTh apryMEHTHI JIsl I0Ka3aTeJIbCTBA CBOMX YTBEPKACHHUI,
3aJ1aBaTh MapamMeTpbl U KPUTEPUH PEIICHHUS;

aHaAJIM3UPOBATh IOJYYECHHbIE B XOJ€ PEUICHMs 3aJaud pe3yJIbTaThbl, KPUTUUECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTH LIeJIEHAIIPaBICHHBIN MOUCK IEPEHOCA CPEJICTB U CIIOCOOOB JEHCTBUSA
B MTpo(hecCHOHATBHYIO Cpeny;

yMETh I[EPEHOCUTh 3HAHUS B I[I03HABATENBbHYID M MPAKTHUYECKYI0 O00JacTH
KU3HENIEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JacTe;

BBIJIBUTaTh HOBBIEC UJIEH, TIPEAJIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHNUS, CTABUTh
npoOJIeMBI U 33J]a4H, JOMTYyCKAIOIINE aJbTepHATUBHBIC PEILICHUSI.

Pabora ¢ undopmanmeii:

OPUEHTUPOBATHCS B PA3IMUYHBIX HCTOYHHUKAX HWHOOpMaM (TEKCTEe Y4eOHOro
ocoOusi, HAYYHO-TIOMYJIIPHOM JIUTEpaType, OMOJIOTMUECKUX CIOBApSIX U CIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B UHTepHeTe), aHaIM3UpOBaTh HHGOPMAIUIO
pa3IMYHBIX BUAOB U (DOPM MPEICTABICHUS, KPUTHIECKHA OIICHUBATH €€ JOCTOBEPHOCTH
U HEMIPOTUBOPEUUBOCTH;

dbopMynHpoBaThH 3aIPOCHl U IPUMEHSTh PA3IMYHBIE METOJIBI TIPH TTOMCKE U 0TOOpE
Ouosnoruyeckoi nHhopManuK, HEOOXOAMMOM JIJIs1 BBITIOJTHEHUST YIeOHBIX 3a/1a4;
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npuoOpeTaTb  ONBIT  HMCMOJb30BAaHUS  MH(POPMAILMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBaTh KYJAbTYPY AKTHBHOTO WCIIOJIB30BAHUS Pa3IMUHBIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (DOPMY MPECTABICHHUS OMOJIOrMYECKON
uHdopMaIu (CXeMbl, rpapuKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTOE);

UCMOJIb30BaTh HaYUHBIHN SI3bIK B KQU€CTBE CPE/ICTBA MpU padoTe ¢ OMOIIOTHYEeCKON
uHbopManMeil: NPUMEHATh XHUMUYECKUE, (PU3MUECKHMEe U MaTeMaTU4YeCKue 3HaKu
U cuMBoibl,  (GopMynbl,  abOpeBuaTypy,  HOMEHKJIATypy,  HCIIOJIb30BaTh
U TIpeo0pa3oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIIATHOCTH;

BJIaJIeTh HABBIKAMH PACIO3HABAHWS W 3aIIUTHI MHGPOpPMAIUU, WHHOPMAITMOHHOM
0€3011aCHOCTH JIMYHOCTH.

KoMMmyHHKAaTHMBHbBIE YHUBEPCAJIbHbIE Y4eOHbBIE JeiiCTBHUS
Oowmenue:

OCYILECTBJISITh KOMMYHMKAIIMM BO BCEX cdepax >KU3HH, aKTUBHO y4acTBOBATH
B JUAJIOre WM JUCKYCCHUM IO CYIIECTBY OOCYXJaeMOM TeMbl (yMEHHE 3a/laBaTh
BOMPOCHI, BHICKa3bIBaTh CYXKJIEHHUSI OTHOCUTENILHO BBINIOJHEHHUS MpeAJiaraeMon 3aJauu,
YUUTBIBaTh MHTEPECHl M COrJACOBAHHOCTh MO3WULMUN JPYrMX YYaCTHUKOB JUajiora
VI TUCKYCCHUN);

pacnio3HaBaTh  HeBepOaJdbHbIE CpEICTBAa  OOIIECHHS, TOHMMaThb 3HAYEHUE
COLMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CUTyallud, yMETh
CMSTYaTh KOH(IIMKTHI U BECTU MIEPETOBOPBI;

BIAJETh PA3NUYHBIMU croco0aMu OOLIEHWST W B3aUMOJCHCTBUS, NOHUMATH
HaMEpEHUsl JAPYrux JIOACH, MPOSBIATh YBOKUTEIHbHOE OTHOIIEHHE K COOECETHUKY
U B KOPpEKTHOHU (hopme GopMyIHpOBaTh CBOM BO3PAKEHHUS;

pa3BEepHYTO U JIOTUUHO U3J1arath CBOIO TOUKY 3pEHHUS C UCIIOJIb30BAHUEM S3BIKOBBIX
CpEACTB.

CoBMecTHAasI 1eSITEJIbHOCTD:

MIOHUMATh ¥ UCIIOJIL30BaTh MPEUMYIIECTBAa KOMAaHIHOW U MHIUBUYaIbHON paOOTHI
IIPU pEeIIeHUH OUOIIOTHYECKOi Mpo0IeMbl, 000CHOBBIBATh HEOOXOAMMOCTh TIPUMEHEHUS
IPYMIIOBBIX ()OPM B3aMMOACHCTBHUS MPH PEIICHUN yu4eOHOH 3a71a4H;

BBIOMpPATh TEMATHUKY M METOJIbI COBMECTHBIX ICUCTBHI C YIETOM OOITUX HHTEPECOB
¥ BO3MOXKHOCTEH KaKIOTO WIeHA KOJUICKTHBA,;

MPUHUMATH IIEJTH COBMECTHOM JCSITEIILHOCTH, OPTraHU30BBIBATh U KOOPAUHUPOBATH
JICHCTBHSI TIO €€ TOCTHYKEHHIO: COCTABIIATH IIJIaH ACUCTBHIA, paCIPEESITh POJIH C Y4ETOM
MHEHUN Y4aCTHUKOB, 00CYXIaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OIICHMBATh Kaue€CTBO CBOETO BKJIaJa M Ka)XJOr0 y4acTHHKA KOMAaHJIbI B OOIIMii
pPE3yJIbTAT 10 pa3padoTaHHBIM KPUTEPHUSIM;

nmpenjaratb  HOBBIE TIPOEKTHI, OIICHWBATh HWJEH C TIO3UIMM  HOBU3HBI,
OPUTHHAILHOCTH, TIPAKTHYECKOW 3HAYMMOCTH;
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OCYHICCTBIIATL ITO3UTHUBHOC CTPATCIHYCCKOC IMOBCACHHUC B PA3JIMYHBLIX CUTYAIHAX,
IPOABJIAATbL TBOPYCCTBO U B006pa)KeHI/IC, OBITH HWHHUIHAaTHUBHBIM.

PerynsitTuBHBIC YyHHMBEpPCaJIbHbIE Y4eOHbIe 1eHCTBUA
Camoopranmzanus:

UCTIOJIh30BaTh OMOJOTUYECKNE 3HAHUSA [JIS BBISIBICHHUS MPOOJIEM M HMX PEIIeHUS
B KU3HCHHBIX M YICOHBIX CHTYAIIHSX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUU 1IEJIEBBIE U CMBICIIOBBIC YCTAHOBKH
B CBOHMX JICHCTBUSAX M MOCTYNKAX MO OTHOUIEHUIO K KMBOW MPHUPOJIE, CBOEMY 370POBbIO
U 37I0POBBIO OKPY>KAIOLIUX;

CaMOCTOATENIbHO OCYIIECTBISATh IO3HABATEIbHYIO JI€ATEIbHOCTh, BBISBIATH
mpoOieMbl, CTaBUTh W (HOPMYIHPOBATH COOCTBEHHBIE 3aJauWl B 00pa3oBaTEIbHOU
NEeSATENbHOCTU U dKU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO COCTAaBJISITh IJIaH PEHICHUS MPOOJIEMbl C y4E€TOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U TIPEIIIOYTEHUIH;

JaBaTh OLICHKY HOBBIM CHUTYAaIlHUsIM;

pacuupsaTh paMKy yaeOHOTo ITpeIMeTa Ha OCHOBE JIMYHBIX TIPEOUYTEHUH;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEeHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIcHHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBaTh (POPMUPOBAHUIO U MPOSBIICHUIO HIMPOKON 3PpYIUIMU B Pa3HbIX
00JacTsSIX 3HAHWM, TOCTOSTHHO TIOBBINIATH CBOM OOpa30oBaTEIbHBIM M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OIIGHKY HOBBIM CHUTYallMsiIM, BHOCUTh KOPPEKTHBBI B JICSATEIHHOCTD,
OLICHMBATh COOTBETCTBUE PE3YIIHTATOB LIETISIM;

BJIaJICTh HaBBIKAMH TO3HABATEIHHOW pedIEKCHU KaK OCO3HAHUS COBEPIITAEMbIX
JNEUCTBUI U MBICIIUTEIIbHBIX MPOIECCOB, UX PE3yJIbTATOB U OCHOBAHUH, MCIOJb30BaTh
npreMbl pedICKCUU I OIEHKH CUTYAIluH, BEIOOPA BEPHOTO PEIICHNS;

OILICHUBATh PUCKHU M CBOEBPEMEHHO MIPUHUMATh PEILICHUS 110 UX CHIKEHUIO;

NPUHUMATh MOTUBBI U @pTYMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTaTOB ACSATEIbHOCTH.

IIpunsitue cedst U APyrux:
MIPUHUMATh €051, TOHUMAsi CBOM HEJOCTATKU U JIOCTOMHCTBA;
MIPUHUMATh MOTHBBI M apI'YMEHTBI IPYTUX MPU aHAIN3€ PE3YJIbTATOB JIEATCIILHOCTH;
pU3HABATh CBOE MPABO U MPABO JAPYTHUX HA OLIUOKY;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIIMH JPYTOr0 YEIOBEKa.

IMPEAMETHBIE PE3YJIbTATBI

[IpenmeTtHbie pe3ynbTaThl ocBoeHus nporpamMmmbl COO mo Ouonoruu Ha 0a30BOM
YpOBHE BKJIIOYAIOT crienuduueckue g ydeOHoro mpeamera «buomorusy» HaydHbIC
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3HAHUS, YMEHUS U  CIOCOOBl  JCHCTBMI 1O  OCBOCHHIO, HWHTEPIPETALUU
U NpeoOpa30oBaHUIO 3HAHUM, BUIBI ACSITEIBHOCTU MO MOJYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4YEOHBIX CHUTYyallMsIX, a TaKXke B peaJbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHbIX C Ouonorueil. B mnporpamme mnpeaMeTHbie
pE3yJIbTATHI MPECTABIEHBI MO ToJaM 00y4eHHUS.

[IpenmeTHbIE pe3ybTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10 kiaacce
JOJKHBI OTPayKaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHUHBI
MHpa U Hay4yHOrO MHUPOBO33PEHHs, O BKJIAJ€ POCCUUCKUX U 3apyOEKHBIX YUYEHBIX-
OMONIOTOB B  pa3BUTHE OHONOTUM, (PYHKIMOHAIBHOM TPaMOTHOCTH 4YeJOBEKa
JUISL PELLICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COAECP)KaHUE OMOJOTMYECKUX TEPMUHOB U TOHSTHH: >KU3Hb,
KJIETKA, OpraHu3M, MeTadou3M (0OMEH BEILECTB U MPEBpAIllEHUE YHEPTUH), FTOMEOCTa3
(camoperymsinusi), ypOBHEBas OpraHU3alds >KUBBIX CHCTEM, CaMOBOCIIPOM3BEIICHUE
(penipoaykIus), HacIEACTBEHHOCTh, U3BMEHYMBOCTh, POCT U Pa3BUTHUE;

yMEHUE U3JaraTb  OHOJOrMYECKHE TEOopuH  (KJIETOYHAs, XpPOMOCOMHas,
MyTallMOHHAsA, LIEHTpaJIbHAs JIorMa MOJEKYJISIpHON Ouosoruu), 3akonsl (I'. Mengens,
T. Moprana, H.W1. BaBuiioBa) u yueHus (0 UEHTpax MHOrooOpa3us U MPOUCXOKICHUS
KyJabTypHbIX pacTeHuid H.M. BaBuioBa), omnpenensTh TpaHUIbl UX HPUMEHUMOCTH
K JKHBBIM CUCTEMAM;

YMEHUE BIAaJE€Th METOJAAMHM HAy4YHOTO IMO3HaHWs B OWOJOTHU: HAOIIOJIEHUE
U ONHMCAHUE JKHUBBIX CHCTEM, NPOLECCOB M SBJICHUI, OpPraHU3alUs U IPOBEICHUE
OMOJIOTUYECKOT0 HKCIIEPUMEHTA, BBIJBUKEHUE THUIIOTE3bl, BBISBICHHE 3aBHUCHUMOCTHU
MEXIY HCCIEIyeMbIMH BEIUYMHAMHU, OOBSICHEHUE TMOJIYYEHHBIX pe3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHSTHUM, TEOPUl M 3aKOHOB, YMEHHE J1€JIaTh BBIBOJbI
Ha OCHOBaHUH IOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE TIPU3HAKHM BHPYCOB, KIETOK IPOKAPUOT
U OYKapuoOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MpoIeccoB: OOMEHAa BEIIECTB M MPEBpAlleHUsT SHEPrUU B KIETKE, (OTOCHUHTE3A,
IJIACTUYECKOT O U SHEPreTUYECKOoro oOMeHa, XEMOCHHTE3a, MHUTO32,
Mel03a, OIUIOJOTBOPEHHS], PAa3MHOKEHHUS, WHIMUBHAYAJIILHOIO pa3BUTUS OpraHU3Ma
(oHTOTCHE3);

YMEHHE TPUMEHSTh TMOJIYYEHHBIE 3HAHUA I OOBICHEHUS OUOJOIMYECKUX
MPOLIECCOB U SIBJICHUH, JJIsl IPUHATUSA MPAKTUUYECKUX PEIICHUN B MOBCEAHEBHOMN XKU3HU
C LIeJbI0 0OecrieueH s 0€30MacHOCTH CBOETO 3[J0POBBS U 3/10POBbS OKPYKAIOLUX JTOACH,
COOJIIOJIEHUSI HOPM TpPaMOTHOTO TIIOBEACHHS B OKpYyXKarouleil NpupoaHON cpere,
NOHUMAaHHE HEOOXOJUMOCTH HCIOJB30BaHUS JOCTH)KEHUM COBPEMEHHOW OuOoJIoTHU
¥ OMOTEXHOJIOTHH 711 palliOHAILHOTO MPUPOAOINOJIb30BAHNUS;
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YMEHHUE pellaTh 3JIeMEHTapHbIe TeHETUYECKUE 3a/1adyd Ha MOHO- U JAUTHOPUIHOE
CKpELMBAaHUE, CICTNICHHOE HAacleIOBaHUE, COCTaBJSATh CXEMbl MOHOTHOPUIHOTO
CKpELIMBAHUS JJIS IPECKa3aHusI HacIeIOBaHUS PU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIOJHATH JTa0OpaTOPHBIC M MPAKTHUYECKHE PabOThI, COOMI0OATh MpaBHiia
npu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYIOBAaHUEM;

YMEHHUE  KPUTHYECKH  OLEHUBATh W  MHTEPIPETHPOBaThH  HMH(OpMAIUIO
OMOJIOTMYECKOr0 COJEepPKaHMsI, BKIIIOYAIOUIYIO NICEBOHAYUHbIE 3HAHUS U3 PAa3INYHBIX
UCTOYHUKOB (CpeicTBa MaccoBOW HMH(OpMalMK, HAyYHO-TOMYJSIPHbIE MaTepHalbl),
ITHUYECKHE aCMEeKThl COBPEMEHHBIX HCCICNOBaHWN B  OWONOTHH, MEIUIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCHMEHHBIE U YCTHBIE COOOIIEHHUs, 00001as
OMOJIOTMYECKYI0 MH(OPMAIINIO M3 HECKOJbKUX HCTOYHHKOB, TPAMOTHO HCIOJIb30BATh
NOHATUWHBIN anmnapat OMOJIOTHH.

[IpenmeTHble  pe3ynbTaThl  OCBOGHHMS  yueOHoro mpeamera  «buosorus»
B 11 KJ1acce 10IKHBI OTpaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE U PO OMOJIOTUU B CUCTEME HAYYHOT'O 3HAHMUSI
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHBI
MHUpa U HayyHOTO MMPOBO33PEHHUS, O BKJIAJE POCCUMCKHX U 3apyOEKHBIX Y4EHBIX-
OMOJOrOB B pa3BUTHE OWOJOrMH, (PYHKIUMOHAIBHOW TPAaMOTHOCTH YeJIOBEKa
JUTSl pelIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE DPACKPBIBATh COJEPKAHUE OMOJOTMYECKUX TEPMUHOB M TOHSITHH: BHJ,
NOMyJISIMs, TEHOPOHJ, SBOJIOLMUSA, JBIXKYIIHE CHIbI ((QakToOpbl) SBOJIIOLMH,
MPUCTIOCOOJIEHHOCTh  OPTraHWU3MOB, BUI000pa30BaHME, JKOJOTUYECKHE (PaKTOPHI,
HKOCUCTEMA, MPOAYLIEHThI, KOHCYMEHTBI, PEAYLIEHTBI, LIEIH MUTaHUS, 3KOJIOrHMYECcKas
nipaMuia, OHoreoneHo3, onocdepa;

yMEHHUE u3Naratb Ouosiornyeckue Teopuu (3BomrormonHas teopus Y. JlapBuHa,
CUHTETHYECKasi TEOpHUs DBOJIIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOABILIIEBOIO
cxonctBa K.M. bapa, dyepenoBaHusl TJIaBHBIX HAMNpPaBJICHWN MW IYyTEW SBOJIIOLUU
A.H. CesepuioBa, yuenus o 6uochepe B.M. BepHaackoro), onpenensrb rpaHUIbl UX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHUE BIaJE€Th METOJAaMHM HAY4YHOTO TMO3HaHHWs B OWOJOTHU: HAOIIOJICHUE
U ONHMCAHHWE >KHUBBIX CHUCTEM, NPOLECCOB M SBJICHUMN, OpraHU3alUs U MPOBEJICHUE
OMOJIOTUYECKOT0 HKCIIEPUMEHTA, BBIJBUKEHUE THUIIOTE3bl, BBISBICHUE 3aBHCHUMOCTHU
MEXIY HCCIEAYEeMbIMH BEIMYMHAMHU, OOBSICHEHHE [MOJYYEHHBIX pPE3YJbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHSATHM, TEOPUl M 3aKOHOB, YMEHHE JI€JIaTh BBIBOJBI
Ha OCHOBAHUU IMMOJTYYECHHBIX PE3YJIbTATOB;

YMEHUE BBIICNATH CYIECTBEHHbIE MPU3HAKU CTPOCHUSI OMOJIOTUYECKUX OOBEKTOB:
BUJIOB, TMOMYJISIMM, MPOIYLIEHTOB, KOHCYMEHTOB, PpEAYyLEHTOB, OHOIreoleHO30B
Y AKOCHUCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEACTBEHHOW N3MEHYMBOCTH, €CTECTBEHHOT O
oT00pa, BUI000pa30BaHusl, MPUCIIOCOOICHHOCTH OPTraHU3MOB, JIEUCTBUS AKOJOTUUECKUX
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(GakTOpOB Ha OpraHM3MBI, MEPEHOCA BEUIECTB M IOTOKA JHEPrUU B DKOCHUCTEMAX,
AHTPOIIOTEHHBIX U3MEHEHUN B IKOCHCTEMax CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB
1 OMOT€OXMMUYECKHUX IIUKIIOB B Onocdepe;

YMEHHE TMPUMEHSITh TMONyYEHHBbIC 3HAHUA IS OOBSCHEHHS OHOIOTMYECKUX
MIPOIIECCOB U SIBJICHUH, JIJISl IPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU
C LIeJIbIO 00ecTieueHus: 0€30MaCHOCTH CBOETO 3710POBbS U 3/I0POBbS OKPYKAIOIINX JIFOACH,
COOJIIOJIEHUSI HOPM TPaMOTHOTO TMOBEACHHMS B OKpYXalolleil NpupoaHON cpene,
NOHUMaHHE HEOOXOJUMOCTH HCIOJB30BaHUS JOCTH)KEHUH COBPEMEHHOW OuOoJIoTHH
JUTS PAIlMOHAIBHOTO TIPUPOIOTIOIH30BAHHS;

YMEHHE pelIath JJIEMEHTapHbIE OMOJOTMYECKHE 3aJadd, COCTaBJIATH CXEMBI
NepeHoca BEIIECTB ¥ SHEPTUU B YKOCUCTEMaX (IIeTIH MTUTaHUS);

yYMEHHE BBITIOJHATH JIAOOPATOPHBIE U MPAKTHYECKHUE paOOThI, COOIIOAATh TIPpaBUIa
pu paboTe ¢ yueOHBIM U JIA0OPATOPHBIM 000PYIOBAaHUEM;

yMEHHE  KPUTHYECKH  OIEHUBATh W  HHTEPIPETUPOBATH  HHGPOPMAIIHIO
OMOJIOTUYECKOTO COMCPIKAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS M3 Pa3IMYHbIX
UCTOYHUKOB (CpeicTBa MaccoBOoW HMH(OpMAaNUM, HAyIHO-TOMYJSPHBIC MaTepHalbl),
paccMaTpuBaTh III00ATBHBIC SKOJIOTHYECKHE TTPOOJIEMBI COBPEMEHHOCTH, (POPMHUPOBATH
110 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO3[aBaTh COOCTBEHHbIE NMUCHbMEHHBIE M YCTHBIE COOOIIEHUs, 0000IIast
OMONOTUYECKYI0 MH(POPMAIIMIO U3 HECKOIbKUX HCTOYHHMKOB, TPAMOTHO HCIOJIH30BaTh
MOHSATUHHBIN annapat OMOJOTHH.
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10 KVIACC
Haumenosanue
Ne KomnuectBo OcCHOBHBIE BUABI N1€ATEILHOCTHA
pa3aeiioB U TEM [IporpammHoOe conepxaHue
n/m 4acoB o0 yyaroumxcs

y4e0HOT 0 TIpeIMeTa

Tema 1. buosiorus kak Hayka

1.1 | buonorus B cucreme 1 buonorus kak Hayka. CBs3u 6uonaoruu PackpeiBath copepxaHne TEPMUHOB
HayK C OOIIIECTBEHHBIMU, TEXHUYECKUMH Y TIOHATUHN: HAYYHOE MUPOBO33PEHUE,

1 IPyTUMU €CTECTBEHHBIMU HAyKaMH, Hay4YHas KapTHHA MUpa, HAyqHBIH METOZ,
dbumocodueii, penurueii, STUKOM, THIOTE3a, TCOPHS, MCTOBI
5CTETHUKOM U mpaBoM. Ponb 6uosoruu HCCICOBAHMA.
B (DOPMHPOBAHUH COBPEMEHHOH HAYUHOH XapakTepu3oBaTh OUOJIOTHIO KaK HAYKY,
KapTUHBI MUpa. CucreMa OMOJIOTUYECKUX :iTﬁEEEZHHHE;HE:;z A APYTHX
HayK. [lepeuncnsaTe pa3aensl OMOIOrUU
Aemoncmpayuu: B COOTBETCTBHE C OOBEKTAMU U3yUCHUSI.
llopmpeme1: 1. Jlapenn, I'. Menpen, Ha3blBaTh BaKHENILINE OTPACIH
H. K. Kosbuos, k. Yorcon n @. Kpuk. | gyonorpueckux snanuit u 3anau,
Tabauywvl u cxemolr: «MeTOIBI IO3HAHUS crosime nepes Guonorueit XXI B.
YKUBOU MPUPOJIBI»

1.2 | Meroasl no3HaHusA 1 Meto1bl MO3HAHHUS KUBOUN PackpeiBath copepkaHue TEPMUHOB

YKABOU IIPUPOABI

npupoabl (Ha0JIt0IEHHE,
IKCIIEPUMEHT, OMTUCAHHE,
u3MepeHue, Kiaccupukanus,
MOJICIIMPOBAHKE, CTATUCTHYECKAS
00paboTKa JaHHBIX).

Y TIOHSITUW: HAYYHBIA METOJl, METOMBI
HCCJICOBAaHUS.

XapakTepru3oBaTb OCHOBHBIE METOJIbI
TTO3HAHMS )KMBOM TIPUPOJIbI: HAOIIOICHUE,
AKCIIEPUMEHT, OMMCAHUE, U3MEPEHUE,
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Hemoncmpayuu:

Tabauywvl u cxemol: «MeTOABI TO3HAHUS
YKUBOM IIPUPOIBDY.

Jlabopamopusie u npakmuueckue
pabomur:

[TpakTnueckas padora Ne 1.
«Hcronb30BaHUE Pa3IMYHBIX METOI0B
MIPU U3yYE€HUH OMOJIOTUUECKUX
OOBEKTOBY»

KJ'IaCCI/I(l)I/IKaHI/ISI, MOJCIMPOBAHHC,
CTaTUCTHUYCCKAasA 06pa60TI<a JaHHBIX

Hrtoro yacoB no treme

2

Tema 2. 7KuBble cMCTEMbI U X OPTraHU3ALUSA

2.1

buonornueckue
CHUCTEMBI, ITPOLECCHI
Y UX U3Yy4YCHUE

1

Kusble cuctembl (OMOCUCTEMBI)
KaK TIpeIMET U3Y4eHUs] OUOJIOTHH.
OTnuuune KUBBIX CUCTEM

OT HEOPTAHUYECKOM ITPUPOJIBI.
CaoiicTBa OMOCUCTEM U UX
pazHooOpasue.

YPpoBHH OpraHu3anuu
OHOCUCTEM: MOJEKYJISIPHBIN,
OpPraHOWTHO-KJIETOYHBIH,
OpraHU3MEHHBIN,
NOMYJISIIIMOHHO-BUI0BOM,
DKOCUCTEMHBIN
(OuoreoreHOTHYECKUH),
ourochepHbIii.

Haykwu, nzydaromime 6MocucTeMbl
Ha Pa3HBIX YPOBHSAX OpraHU3aIINH.

PackpbiBaTh conepxaHue TEPMHUHOB

U TIOHSTH: cucTeMa, OMoJIoruyecKast
CUCTEMa, DJIEMEHTHI CUCTEMBI, CTPYKTYypa
OMOCHCTEMBI, CBOMCTBA KMBBIX CUCTEM,
oOMeH BEIIeCTB, Pa3MHOXKEHHUE, POCT,
pa3BUTHE, HACTIEICTBEHHOCTb,
W3MEHYHBOCTD, Pa3IPaKUMOCTh,
HHEPro3aBHUCHUMOCTb, YPOBHH
OpraHu3aIy XKu3HU (OMOCUCTEM).
XapakTepu30BaTh MPUHITUTIBI
OpraHu3aluy OMOCHUCTEM: OTKPBITOCTH,
BBICOKAs yMOPSJI04EHHOCTb,
caMOperyJsiius, UepapXUIHOCTb.
[lepeuncnsaTh yHUBEpCaAbHBIE CBOICTBA
’KUBOTO: €IMHCTBO XUMUYECKOTO
COCTaBa, pPa3ApaKUMOCTh, JBHKCHHE,
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Hemoncmpayuu:

Tabnuywt u cxemor: «OCHOBHBIE
IPU3HAKU JKU3HU», «Y POBHU
OpraHU3alMK KUBOU TPUPOIBDY.
Mogaens momnekynsl JJHK

roMeocTas, poCT U pa3BUTHE,
HACJIEZICTBEHHOCTh, N3MEHUYUBOCTD,
ABOTIONNS (TIPUCIIOCOOJICHHE

K U3MEHSIOIIUMCS YCIIOBUSM).
[TpuBoANTH TIPUMEPHI OMOCHUCTEM
Pa3HOTr0 YpPOBHSI OpTaHHU3aINH

U CpaBHUBATh MPOSIBJICHUSI CBOICTB
’KUBOTO Ha Pa3HbIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIE MPOLIECCHI,
MPOTEKAIOIINE B OMOCUCTEMAX:
O0OMEH BEIIECTB U MPEBPALLECHUE
SHEPTUH, CAMOBOCIIPOU3BEICHNE,
caMOperyJisilius, pa3BUTHE.
Cobummonath mpaBuiia OEpeKHOTO
OTHOIICHUS K )KUBOU MPUPOJIE

Hroro uacoB o reme

1

Tema 3. XumMuueckui COCTaB U CTPOCHHE

RJIE€TKHA

3.1

XUMHYECKUIN COCTaB
KkieTku. Boma
Y MUHEPAJIbHBIE COJTU

1

XHMMHUYECKHH COCTAB KJICTKH.
XHMMHUYECKHE DJIEMEHTHI:
MaKpO3JIEMEHTbI, MUKPO3JIEMEHTHI.
Bona n MuHepanbHbBIE BEIECTBA.
OYHKIIMU BOJIbl U MUHEPAJIbHBIX
BellleCTB B KieTke. [lonnepxxanue
OCMOTHYECKOro OaiaHca.
Jemoncmpayuu:

Juaepammol: «Pacupenenenue

XUMHUUYECKHX DJIEMECHTOB B HE)KHBOU

PackpbiBaTh conmepikanre TEPMUHOB

Y TIOHSTHUI: DJIEMEHTHI-OMOTEHBI,
MaKpO3JIEMEHTHI, MUKPOAJIEMEHTHI;
MUHEpATbHBIC BEIECTBA, MOJICKYJIa
BOJIbI KaK JTUTIOJb, BOJOPOIHBIE CBS3H;
ruApopUIbHBIE U THAPOPOOHBIE
BEIIECTBA.

Jloka3bIBaTh €IUHCTBO AJIEMEHTHOIO
CcOCTaBa KakK OJHO U3 CBOMCTB JKUBOTIO.
Pacripenensate XuMHIEeCKUE IEMEHTHI
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npupone», «PacnpeneneHne XUMUYECKUX
AJIIEMEHTOB B JKMBOW MPUPOIE».
Tabnauywvl u cxemst: «llepuonnueckas
TabJIMIA XUMUYECKUX DJIEMEHTOBY,
«CTpOEHUE MOJIEKYJIIBI BOABD)

10 TpyImaM B 3aBUCUMOCTH

OT KOJINYECTBEHHOT'O MPEJCTABUTENBCTBA
B OpraHHU3Me; XapaKTepu30BaTh POJIb
OTZIEJIbHBIX 3JIEMEHTOB.

BBISIBASTE CBSI3b MEXAY COCTABOM,
CTPOSHUEM MOJIEKYJIbI XUMHUYECKOTO
COEJIMHEHHUS U eT0 PYHKIUSMH B KIIETKE

3.2 | benku. CocraB u benku. CocraB u cTpoeHue OeIKOoB. PackpbiBaTh conepxaHue TEPMHUHOB
CTpOeHHE OEJIKOB AMMHOKHCIIOTBI — MOHOMEPHI OEJIKOB. U TIOHSITHIL: O€JIKH, OJTUMEPBI,
HezameHnnmbie 1 3aMEHUMBbIE MOHOMEPHBI, AMUHOKHCJIOTHI, IETITHTHAS
AMUHOKHUCIIOTHI. AMUHOKHUCIOTHBIH CB$I3b, OJUNENTHU/, ICHATYPALIHSL.
COCTaB. YPOBHH CTPYKTYpbl OEITKOBOM XapakTepu3oBaTh OCIKH KaK KJIacc
MOJIEKYIIbI (TIepBUYHAsI, BTOPUYHAS, OpPraHUYECKUX COCAMHECHUIA;
TpeTUYHAas M YeTBEPTUYHAS CTPYKTypa). | KIacCU(PHUIIMPOBATH MX MO CTPOCHUIO
XHUMHUYECKUE CBOMCTBA OEIIKOB. (rnoOyisipHble U pUOpPUILIIpHBIE OEIIKH ),
buonoruueckue GhyHKIIUNU OEIKOB. MEPEUYUCIISITh U XapaKTeprU30BaTh
Jlemoncmpayuu: byHKIIMN OEIKOB
Tabauyel u cxemvr: «CTpoeHHE
MOJIEKYJIbI OEJIKay.
ObopyoosaHue: CBETOBOM MUKPOCKOII,
MUKpPOIpEnapaThl
3.3 | depmeHTHI — depMeHThl — OMOJIOTHYECKHE PackpbIBaTh coniepikaHre TEPMUHOB
Ouonoruyeckue KaTajau3aTopsbl. Y TIOHATHI: PepMEHTHI, aKTUBHBIN LEHTD,
KaTajau3aTopbl CrpoeHue gpepMeHTa: akTUBHBIN LIEHTP, | CyOCTpaTHas CleUU(PUUHOCTb,

cyOcTpaTHas cieru@UIHOCTD.
KodepmenTsl. Buramunsl.
Otnmnuusa pepMeHTOB

KOo(pepMEHTBI, OCIIKU-aKTHBATOPHI
U OENKU-UHTHOUTOPBI.
VYka3pIBaTh OTINYHUS (PEPMEHTOB
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OT HEOPraHMYECKUX KaTaJIMu3aTOPOB.
Hemoncmpayuu:

Tabauyel u cxemvl: «CTpoeHHE
bepmeHTay.

Obopyoosarue: 000pyI0BaHUE

JUJIS1 TIPOBEACHUSI HAOTIOICHUM,
U3MEpPEHUI, SKCIIEPUMEHTOB.
Jlabopamopuvie u npakmuyeckue
pabomuwi:

Jlabopatopnas padota Ne 1. «3yuenue
KaTaJTUTUIECKON aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEPE AMUIIA3bI

WJIM KaTaJiasbl)»

OT HEOPTaHUYECKUX KaTaIN3aTOPOB.
OOBsICHATH poJib (hEPMEHTOB

B ) YHKIIMOHUPOBAHUH SKUBBIX CUCTEM,
B ITPOMBIIIVIEHHOCTH, B MEJTUIIUHE,

B IIOBCEIHEBHOM >XKM3HU 4YeEJIOBEKa

3.4

VYrneBonasl. JIunmuael

VYraeBoabl: MOHOCaXapuabl (TII0KO3a,
pub03a u Je30Kcuprdo3a), nucaxapuibl
(caxapo3a, TJaKT03a) U MOJIUCAXAPHIBI
(Kkpaxma, TIIMKOTeH, LEJII0J103a).
buonorunueckue GyHKIIUMA YTIIEBOJIOB.
JIMnuabl: TPUTIIMLEPUAIBI,
dbochonunuIbl, CTEPOUIBI.
['uapodunbHO-THAPOPOOHBIE CBOKCTRA.
buonorunueckue GyHKIUNA TUTUIOB.
CpaBHeHUE YTIeBOJIOB, OEIKOB

Y JIATTUI0B KaK HCTOYHUKOB DHEPTHUHU.
Hemoncmpayuu:

Tabnuysl u cxemol: «YTICBOIBI,
«JIunuaeny.

PackpeiBaTh copepkaHue TEPMHUHOB

Y TIOHSTH: YTJICBOIBI, MOHOCAXAPHIHI,
JrcaxapyIbl, TTOJMCAaXapuIbl, TIFK03a,
pubo3a, ae3okcuprdo3a, caxaposa,
JIAKTO3a, MaJIbT03a, IEJTI0I03a
(kmeTyaTka), Kpaxmall, TJIMKOT €H;
JIMTHIBI, TPUTIUIEPUIBI (KUPBI, Macla),
dhochoaunuIbl, CTEPOU/IBI.
XapakTepu3oBaTh yIIICBOJbI,

JUTUABI KaK KIJIACC OPTaHUICCKUX
COCTMHEHUH.

KnaccudunmpoBaTs yrieBoabl U JTUITHIBI
10 CTPOEHUIO; MEPEUUCIIATh PYHKIINH
VIJIEBOAOB U JIMIHUJIOB.
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Obopyoosanue: 000pPyTOBaHUE
JUTSI IPOBEICHUS HAOIIIOICHUIH,
M3MEPEHNH, SKCIIEPUMEHTOB

CxeMarndecku n300paxaTb CTPOCHHUE
MOJIEKYJI YTJIEBOJIOB, JIMITHIOB

3.5 | HyknenHoBbIE Hyxneunossie kuciorsl: JIHKu PHK. PackpeiBath copep:kaHue TEPMUHOB
KUCIOTHL. ATD Hykneotuasl — MOHOMEDHI Y TIOHSTH: IE30KCUPUOOH YKIICHHOBAS
HYKJIEMHOBBIX KUCIIOT. CTpoeHue kucnota (JIHK), pubonyknennonas
u ¢pynkuun JJHK. Ctpoenue u pynkuun | kuciora (PHK), nykneorun,
PHK. AT®: crpoenue u QyHKIIHH. MTOJIMHYKJICOTUIHAS LIETb
Hemoncmpayuu: (MOMMHYKIIEOTH]T), KOMILIEMEHTAPHOCTb,
Ilopmpemeur: [Ix. Yorcon, ®. Kpuk, ¢bynkuuu JJHK (xpanenue u nepenaua
M. Yunkunc, P. @paHkiuH. HACJICACTBEHHONW MH(OPMAIINH); BUIbI
Tabnuysl u cxemoi: PHK (undopmanrionnas, TpaHCOpTHas,
«HyknennoBsie kuciotsl; JJHKY, pubocoMalibHasi); ageHo3uHTpudocdar
«buocuntes 6enkay, «CTpoeHue (AT®), makpospruueckas CBsi3b.
MoneKyinsl ATOy. XapakTepU3UpOBaATh HYKIIEMHOBBIE
Obopyoosanue: CBETOBOI MUKPOCKOTII, KHUCJIOThI KaK XUMUYECKUE COETMHEHUS
MHUKpPOIIpENapaThl Y HOCUTEJU HACIIEICTBEHHOM
uHdopmarmu.
OtMeyaTh 0COOEHHOCTH CTPOCHUS
MOJIeKY1 HyKJIenHOBbIX kucioT (JJHK,
PHK) u AT®.
CxemaTuyecku n300paxarb CTPOCHUE
HYKJICOTUJO0B, MOJIEKYJI HYKJIEHHOBBIX
kucior, ATD
3.6 | UcTopus u meTonbl [HuTonorus — HayKa O KJIETKE. PackpsiBaTh comepxaHue TEPMUHOB

U3Y4YEHUS KJIETKH.
Kinerounas reopus

Kierounas teopust — npumep
B3aMMOJICHCTBUS UJIeH U (PAKTOB

Y MOHATHUU: KJIE€TKA, LIUTOJIOTHSI;
PacKpbIBaTh COJICPKAHUE MOJIOKEHUN
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B HAYYHOM ITO3HAHUM.
MeTo1bl U3y4eHHs KJIETKH.
Jemoncmpayuu:

Tlopmpempui:

A. Jleenryk, P. I'yk, T. IlIBaHH,

M. Ineitnen, K. bap, P. Bupxos.
ObopyoosaHue: CBETOBON MHUKPOCKOIL,
MUKpPOIpEnapaThl paCTUTEIbHBIX,
YKUBOTHBIX M 0aKTePHATbHBIX KJIETOK;
PUCYHKU ¢ MHKpodoTorpadusmu
KJIETOK, TIOJTy4YEHHBIE C ITOMOUIBIO
CBETOBOI'0 U JIEKTPOHHOI'0 MHKPOCKOMA

KJIETOYHOU TEOPHH.

[lepeuncnsaTe U XapakTepu30BaTh
OCHOBHBIE METOJIbl U3YUEHUS KIIETKHU:
(TpUroToBIEHUE CPE3OB,

OKpalllMBaHUE, MUKPOCKOIIMPOBAHUE,
HeHTpU(yrupoBaHue, KyJIbTHBUPOBAHNE
KJIETOK U TKaHeM)

3.7

Kierka
KaK 1IeJIOCTHAs
JKMBas CUCTEMA

KieTka kak 1einocTHast )KuBasi CUCTEMa.
OO1Me NpU3HAKKU KIETOK: 3aMKHYyTasl
HapyxHas MeMOpana, mosekyinbl JJHK
KaK TeHETHYECKUH anmnapar, cucreMa
cuHTe3a Oenka. TUIbI KJIETOK:
DYKapUOTUYECKAsl U MPOKAPUOTHYECKASL.
Oco0eHHOCTH CTpOEHUs
MPOKAPUOTUUECKON KIIETKHU.
Knerounast crenka Oakrepuil. CTpoeHue
9YKapUOTUYECKON KiIeTKU. OCHOBHBIE
OTJINYMS PACTUTEIBHON, JKUBOTHOM

U TpuOHOI K1eTku. [loBepXHOCTHBIE
CTPYKTYpPBI — KJIETOYHAsI CTEHKA,
TJIMKOKAJIHUKC, UX (PYHKIIUH.
[Tnazmatuyeckas memOpana,

PackpeiBaTh conmepkaHue TEPMHHOB

Y TIOHSTHUI: KIETKU (9yKapHOTHIECKas,
MPOKApUOTHYECKAS ), ITTa3MaTHIeCKas
MeMOpaHa (T1a3MajieMMa), TIIMKOKAJIUKC,
TPAHCTIOPT BEMICCTB (MTACCUBHBIM,
aKTHBHBIN ), SHIOIUTO3 ((haromuTo3s,
MUHOIIMTO3), 9K30I[UTO3, KJIETOYHAs
CTEHKa, HYKJICOU]I.

CpaBHUBATh MEXY COOOM
AYKapUOTUYECKUE U TPOKAPUOTUYECKHE
KJIETKH, OTMEYaTh CXOJICTBO M Pa3THIUS
B CTPOCHHUH KIIETOK OaKTepui,
KUBOTHBIX, PACTCHHI B TPHOOB
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ee CBOMCTBA M (YHKIHUH.
Jemoncmpayuu:

Ilopmpemeur: A. JleBenryk, P. I'yk,

T. llIBanu, M. IInennen, K. bap,

P. Bupxos.

Tabnuywvl u cxemwvi: «CTpoeHue
YKapUOTHYECKON KIETKM», «CTpoeHue
YKUBOTHOM KJIETKN», «CTpOCHUE
pacTUTEIbHON KIIETKNY, «CTpoeHue
MMPOKAPUOTUYECKON KIIETKW.
ObopyoosaHue: CBETOBOM MUKPOCKOIL,
MHUKPOIIpENapaThl paCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIILHBIX KIIETOK

3.8

Crpoenue
IYKapUOTHYECKOU
KJIETKU

[{uTonnazma v €€ OpraHOUIBbL.
OnHomeMOpaHHbIE OpPTraHOUIbI KJIETKHU:
OIIC, anmapar ['0abaKu, TM30COMBIL.
[TosryaBTOHOMHBIE€ OPTaHOU/IbI KIIETKHU:
MMTOXOHJIPUH, TIITACTHUIBI.
[TporucxoxaeHnE MUTOXOHIPUMN

U TiacTu. BuaelmimacTu.
HememOpaHHBIC OpraHOMIbI KICTKU:
pHUOOCOMBI, KJICTOUHBIA LIEHTD,
EHTPUOJIU, PECHUUKH, KT'YTUKH.
DYHKIIUA OPraHOUJIOB KIIETKHU.
Bximrouenus. Anpo — peryiasTOpHbIi
HEeHTp KJeTKu. CTpoeHue sapa: snepHas
00o00UKa, KaproIruiazMa, XpoOMaTHH,

PackpeiBaTh conmepikaHue TEPMHUHOB

Y TIOHATHI: IIUTOIUIa3Ma, OPTaHOUIBI,
sHjomazmMarudeckas cethb (II1C),
anmapat ["oJbKu, JTM30COMBI, BAKYOJIb,
MUTOXOHPUH, TUIACTUABI (XJIOPOTIIACTHI,
XPOMOILIACTHI, JIEHKOILIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIN
HeHTp (LIEHTPOCOoMa), PECHUYKH,
KT'YTUKU, BKIIOUEHUS, SJIpO, A/IepHas
00010uKa, KapuoIia3Ma, XpoOMaTHH,
STPBIIITKO, XPOMOCOMBI.

OnuceIBaTh CTPOSHUE DYKAPHOTHICCKOM
KJIETKH 110 U300paKEHUAM

¥ Ha MUKpOIpernaparax;
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AJIPBIIIKO. XPOMOCOMBI. Tpancnopt
BEILECTB B KIIETKE.

Jemoncmpayuu:

Ilopmpemeur: A. JleBenryk, P. I'yk,

T. llIBann, M. Ilneiinen, K. bap,

P. Bupxos.

Tabnuywvl u cxemsvi: «CTpoeHue
AYKapUOTHYECKON KIETKM», «CTpoeHue
KUBOTHOM KJIETKN», «CTpoeHUE
pacTUTEIbHON KIEeTKN», «CTpoeHue
MMPOKAPUOTUYECKOUN KIIETKW,
«CTpoeHHue sapa KIETKU.
ObopyoosaHue: CBETOBON MHUKPOCKOIL,
MHUKPOIIPENapaThl PaCTUTEIbHBIX U
YKUBOTHBIX KIIETOK.

Jlabopamopusie u npakmuueckue
pabomur:

JlabGoparopnas pabota Ne 2. «M3yuenue
CTPOEHUSI KJIETOK PACTEHU, J)KUBOTHBIX U
OaKTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpENapaTax U UX OMUCAHHE

KJIacCCU(UIIUPOBATH OPTraHOUIbI

B 3aBHCHMOCTU OT OCOOEHHOCTEH UX
cTpoeHust (0THOMEeMOpaHHbIE,
JIByMEMOpaHHbIE, HEMEMOpaHHbIC);
OIMKMCHIBATh (DYHKIIMH KaXKJIOTO
OpraHouja B KIIETKE.
XapakTepu30BaTh KJIETOUHOE PO KaK
MECTO XpaHEHHUs], mepeaaun (yIBOeHUe
XpOMOCOM) U pealiu3aluu
(TpaHCKpUIILINSI) HACIEACTBEHHON
uH(pOpMaIUU KIETKH.

[lepedncnsaTe U OMUCHIBATH KOMIIOHCHTHI
anpa 1 ux QyHKIuu;

CxemMaTU4HO U300pakaTh CTPOCHHE
PACTUTENBHON U JKUBOTHOU KJIETKH.
OOBICHATH OMOJIOTUYECKOE 3HAYCHUE
TPaHCTIOPTa BEIICCTB B KIIETKE

Htoro yacoB no teme 8

Tema 4. ’KusHeaesiTeIbHOCTD KJIETKH

4.1 | OOMeH BelIecTB. 2 OOMeH BeliecTB, UM METa00IU3M. PackpeiBars copepxaHue TEPMUHOB
[Inactuueckuit Accumunanus (T1acTUYECKU 0OMEH) Y TIOHATUI: OOMEH BEIIECTB U
oOMeH. DOTOCHHTE3. U JUCCUMMWISIUS (PHEPreTHUEeCKU MpeBpaIlleHUEe SHEPTUU (META0O0IU3M),
XeMOCUHTE3 OOMEH) — JIB€ CTOPOHBI EUHOTO ACCUMWJISILUSA, TIJIACTUYECKUI OOMEH,
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npouecca metadbonusma. Poib 3akoHOB
COXpaHEHHUSI BEUIECTBA U YHEPTUU

B MMOHUMaHUU MeTabonu3ma. Turbl
oOMeHa BEeIECTB: aBTOTPO(PHBIN

u retepoTpodubiil. Ponbs hepMeHToB
B OOMEHE BEIECTB U MPEBPaLIEHUN
sHEpruu B kierke. DOTOCHUHTE3.
CaertoBas 1 TeMHOBasI (a3bl
¢dorocuntesa. Peakuuu gorocunTesa.
S¢ddexTuBHOCTH HOTOCHHTESA.
3HayeHue POTOCUHTE3a JJIsl )KU3HU
Ha 3emiie. BimsiHue yciioBHil cpenbl
Ha (DOTOCHUHTE3 M CIOCOOBI MOBBIIICHUS
€ro MPOAYKTUBHOCTU Y KYJIbTYPHBIX
pacTEeHUM.

XeMOCUHTE3. XEMOCUHTE3UPYIOIINE
OakTepun. 3HAUEHUE XEMOCHUHTE3a
JUIS KM3HU Ha 3eMIIe.
Jemoncmpayuu:

Ilopmpemor: K. A. Tumupsizes.
Tabnuysl u cxemol: «XIJIOPOIIACTY,
«DOTOCHHTE3»

JTUCCUMWIISIIUS, SHEPTeTUUECKUM OOMEH,
dhoTocuHTE3, POTOIM3,
dhochopunrpoBaHue, IEPEHOCUUK
MIPOTOHOB, XEMOCUHTE3.

OnuceiBath (POTOCUHTE3, MPOIECCHI,
MPOTEKAIOIINE B CBETOBOW U TEMHOBOU
dbaze.

BbISBIIATE NPUYMHHO-CIIEICTBEHHBIE
CBSI3U MKy MOTJIOIIEHUEM COTHEUHOM
DHEPTUU XJIOPOPHIIIIOM ¥ CHHTE30M
Monekyn ATO.

CpaBHUBATh UCXOJHBIE BEIIECTBA,
KOHEUYHbIE MMPOAYKTHI U YCIOBUS
MPOTEKAHUsI PEAKLIMM CBETOBOU

¥ TEMHOBOM (pa3bl POTOCUHTERA;
CpaBHUBaTh OTOCUHTE3 U XEMOCHUHTE3.
OneHnBaTh 3Ha4eHUE (DOTOCUHTE3A U
XEMOCHHTE3a JIJIs )KU3HU Ha 3emiie

4.2

DHEPreTUYeCcKui
oOMeH

DHepreTuueckuii OOMEH B KJIETKE.
Paciernyienre BEIEeCTB, BBIJICICHUE

U aKKyMYJUPOBAHHE SHEPTUU B KIIETKE.
DTanbl YHEPreTUYECKOro 0OMEHa.
['mukonus. bpokenueun ero BUbl.

PackpbIBaTh coniep)kaHre TEPMUHOB

Y TIOHSTHUI: SHEPreTUYECKU OOMEH,
IJIMKOJIA3, MOJIOYHOKHCIIOE OpOXKEHHE,
CIUPTOBOE OpOXKEHUE, OMOJOTHYECKOe
OKHCJICHHE, KIJIETOYHOE JIbIXaHHE,
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Kucnoponnoe oxucnenue,

WJIM KJIETOYHOE JIbIXaHUE.
OxucnutenbHoe hochoprmmpoBanue.
D¢ hHEeKTUBHOCTD SHEPTEeTHUECKOTO
oOMeHa.

Hemoncmpayuu:

Tabauyst u cxemol: « TUIBITUTAHUSY,
«Metabonuszmy, « MUTOXOHAPUSIY,
«OHEPreTUIecKuii 0OMeH»

TUCCUMUJIISILUSA, (PEPMEHT.
XapakTepu3oBaTh 0OMEH BEIIECTB

U TIpeBpalleHe YHEpruu (MeTaboIn3M)
KaK OJTHO UX CBOMCTB KHBOTO.
[lepeuyucnsate 0coOOGEHHOCTH
MJIACTUYECKOr0 U YHEPreTUYECKOT0
oOMeHa B KJIETKE; YCTaHaBJIMBATh
B3aUMOCBSI3b MEXIY HUMH.

Paznmuuate TUBl 0OMEHa BEIECTB

B KJIETKE: aBTOTPODHBII

U TeTepoTPOdHBII.

OnuchIBaTh 3TaIbl YHEPreTUYECKOrO
oOMeHa (ITOArOTOBUTEIIbHBIH,
OECKUCIOPOIHBIN, KUCIOPOIHBIN)

Y CPAaBHUBATh UX MEXKIY COOOM.
XapakTepu30BaTh PEaKIUU TITUKOJIN3a,
OpoXKeHUs, KJIETOUHOTO JbIXaHHUS;
BBISIBJISITH IPUIMHHO-CJICICTBEHHBIC
CBSI3U MEX]y TJIMKOJIM30M, KIETOYHBIM
JbIXaHUEM U CUHTE30M MOJIeKYyI1 ATO.
CpaBHuBath 3¢(HEKTUBHOCTH
OECKHCIOPOTHOTO Y KUCIOPOIHOTO
ATaIoB

4.3

buocunTes Oenka

Peakunn MaTpu4HOro CUHTE3A.
['enernueckas unpopmanus u JTHK.
Peanuzanusa renerndeckoil HHGpopManuu
B KJIETKE. | €eHETUYECKUM KO U eTo

PackpeiBath copepkaHne TEPMUHOB
U TIOHATUM: I'eH, TCHETUYECKUM KOJI,
MATPUYHBIN CUHTE3, TPAHCKPUIHS,
TPAHCIALMUA, KOJIOH, aHTUKOJIOH,
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cBOMCTBA. TpaHCKpUNIUA — MAaTPUYHBIN
cunte3 PHK. Tpancnsiius — GuocuHTe3
Oenka. DTanbl TPAHCIISIUH.
Koauposanue amuHokucior. P

OJIb puOOCOM B OMOCHHTE3€E OerKa.
Hemoncmpayuu:

Ilopmpemuor: H.K. KonboB.

Tabnuyor u cxemor: «Ctpoenne JTHK,
«Ctpoenue u QyHKIIMOHUPOBAHKE TCHAY,
«Cunres Oenkay, «Permmmukamus JJHKy,
«l'eHeTHYECKUI KOI».

ObopyoosaHue: MOJIETU- ANTUTUKAIIUNA
«Y noenne JIHK u Tpanckpunius»,
«buocunTe3 OenKay

pubocoMa, IIeHTpaJIbHAs J0TMa,
MOJIEKYJIsIpHasi OMOJIOT Ul

OnpenensaTe CBONMCTBA TEHETHYECKOTO
KoJa (TPUILJIETHOCTh, OJHO3HAUYHOCTb,
BBIPOK/IEHHOCTb, YHUBEPCATIBHOCTbD,
HEIEPEeKPbIBAEMOCTb, HEIPEPHIBHOCTD ).
OnuceIBaTh 3Tallbl peaau3aluu
HacJIeICTBEHHON MH(OPMALIUY B KIIETKE.
CpaBHUBATh peakUUd MAaTPUYHOIO
cunre3amonekyn PHK u Genka B kierke

4.4

Hexnerounsie
(GOpMBI KU3HU —
BUPYCHI

Hexknerounbie OpMBbI )KU3HU — BUPYCHI.
Hcropust OTKpBITHS BUPYCOB

(. N. iBaHOBCKMIA).

OC0OEHHOCTH CTPOSHHUS M )KH3HCHHOTO
1MKJIa BUpycoB. bakrepuodaru.
bosie3nu pactenuil, KUBOTHBIX

U YeJIOBEKa, BbI3bIBAEMbIC BUPYCAMU.
Bupyc unmmyHozaeduinra yenopeka
(BUY) — Bo3OynuTenb

CIIMda. O6patHas TpaHCKPUIILIKS,
peBepTasza u MHTerpasa.
[IpodunakTrka pacrpocTpaHeHUS
BHUPYCHBIX 3a00JIEBAHUI.

PackpbiBaTh coaep)kaHre TEPMUHOB

Y TIOHSITUIA: BUPYC, BUPYCOJIOT U,
Karicui, Oakrepuodar, BUpyC
uMmyHoneunrta yenoseka (BHUY),
OHKOT€HHBIE BUPYCHI.
XapakTepu30BaTh BUPYCHI KaK
HEKJIETOYHYIO (JOPMY JKU3HU;
O0COOEHHOCTU CTPOCHUS

U KU3HEJEATEIbHOCTH BUPYCOB.
OnuceIBaTh )KU3HEHHBIN IIUKJI BUPYCOB
MMMYHOJIe(pUIITa YETTOBEKA; pa3inyaTh
Ha pucyHkax BTM ((Bupyc TabauHoi
Mo3aukH), 6akrepuodar, BUY.
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Hemoncmpayuu:

lopmpemui: J1. . VIBaHOBCKHU.
Tabauywvl u cxemwvi: «Bupycobi»,
«bakrepuodarny»; «Ctpoenue

Y )ku3HeHHBIN 1k Bupyca CI1/]a,
OakTepuodara.

ObopyoosaHue: MOJIETb CTPYKTYPbI
JIHK; MarauTHass MoJie/ib-anIIMKaIus
«CTpoeHUE KIETKH»

OO00CHOBBIBaTh U COOJIIOATh MEPHI
MpOoQUIAKTUKN PacPOCTPaHEHUS
BUPYCHBIX 3a00JIEBAHUI
(pecrpaTopHBIC, JKEITYIOUHO-

KUIIIEYHbIC, KJICIIEBOU JHIIChATUT,
BUY-undexums)

Hrtoro yacoB no treme

6

Tema S. Pa3MHOKeHHe U HHANBUAYAJbHOE PAa3BUTHE OPraHU3MOB

5.1

JKu3HEeHHBIN UK
KJIETKU. [lenenue
KJIETKH. MuT03

1

KI1eTOUHBII UK, WK )KU3HEHHBIN [TUKJIT
kietku. Marepdaza u MuTo3.
IIporneccol, nporekaroiye B HHTEpdase.
Pennukanuys — peakiuss MaTpuaHOro
cunre3a [JHK. Ctpoenue xpoMocoM.
XPpOMOCOMHBIN HA0Op — KApUOTHII.
JIMTUTIOMIHBIN ¥ TaIIOUIHBIN
XPOMOCOMHBIE HA0OPBL. XPOMATHIBI.
[{uTonornyeckre OCHOBBI Pa3MHOKEHHUSI
Y VUHJVMBUYaJIbHOTO PA3BUTHS
OpraHu3MoB. JleJieHne KIETKU — MUTO3.
Cranun muto3sa. [Iponeccsl,
MIPOUCXOASIINE HA Pa3HbBIX CTAIUSX
MHUTO033a. BHOJIOrMYeCKnii CMBICII MUTO3A.
[IporpamMmmupyemasi THOEb KIETKU —
arorTo3.

PackpbiBath coaepkaHue TEPMHUHOB

U MOHSATHUM: KJICTOYHBIN ITUKII,
nHTepdaza, peayImKaIms, XpoMocoma,
KapuOTHII, TaIUIOUIHBIN, TUTITOUIHBINA
XpPOMOCOMHBIN HabOp, XpOMaTHU/IbI;
MHTO3 €ro cTajauu: npodasa, metadasa,
anadasa, Tenodasa.

OnuceIBaTh KU3HESHHBIA UK KIICTKH;
MEPEUYUCIIATh U XapaKTepU30BaTh
MEePUO/Ibl KJIETOUHOTO ITUKIIA,
CpPaBHUBATh UX MEX]y COOOM.
OnuceIBaTh CTPOCHUE XPOMOCOM,
KapuOTHUIIOB OPTaHU3MOB, CPABHUBATh
XpPOMOCOMHBIE HAOOPHI KJIETOK.
CpaBHUMBATh CTaIMA MUTO3A.
Paznuuaths Ha MUKpoIpenaparax
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Hemoncmpayuu:

Tabnuyvl u cxemol: «KIICTOUHBIN LIHKID»,
«Permukanus JJHK», «Ctpoenue
XpOMOCOMBI», « MUTO3»; MarHUTHas
MOJIENb-aNTUIMKAIUS «JleTIeHne KIeTKu»;
monaens J[HK.

ObopyoosaHue: CBETOBOM MUKPOCKOI U
Mukponpenapat «Kapuoknunes B KJIeTKax
KOpEIIKa JIyKa.

Jlabopamopusvie u npakmuueckue
pabomuwr:

JlabGoparopnas pabota No 3.
«Habmronenue MuTo3a B KJIleTKax
KOHYHKA KOPEIIKA JIyKa Ha TOTOBBIX
MHKpOIpenapaTax»

Y PUCYHKaX CTaJNU MUTO3a.
PackppiBaTh OMOIOrHYECKUN CMBIC
MHTO3a

5.2

®opmbl
Pa3MHOXEHUS
OpraHU3MOB

®opMBbI pa3MHOMKEHUS OPraHU3MOB:
Oecroioe M IMOJIOBOE.

Buasr 6ecrionoro pa3MHOKEHHUS:
JICTICHUE HAJIBOE Y TTOYKOBAHUE
OJTHO- U MHOTOKJICTOYHBIX,
CIIOpOOOpa30BaHNE, BETCTaTUBHOEC
pa3sMHOXKCHHE.

VICKyCCTBEHHOE KJIOHUPOBAHHE
OpPraHu3MOB, €r0 3HAUCHHE

JUIS CETICKITHH.

[TosmoBo€ pa3MHOXKEHHUE, €r0 OTINYUS
oT OecroJoro.

PackpsiBaTh conep:kaHlEe TEPMUHOB
Y MOHATHUU: PA3MHOXKEHHE, KIIOH,
MOJIOBBIE KJIETKHU (TaMEThI),
AUIIEKIIeTKA, CIEPMATO301/1, 3UT0Ta,
JICJIEHUE HaJIBOE, TOYKOBAHUE,
criopyJisiiusi, parMeHTanus,
BEreTaTUBHOE Pa3MHOXKEHUE,
CEMEHHOE Pa3MHOXKCHUE, OMbUICHUE,
JIBOMHOE OIJIOJIOTBOPEHUE, TOJIOBBIC
KeJe3bl, CCMEHHUKH, SUYHUKH,
OIUIOAOTBOPEHUE (HAPYKHOE,
BHYTpPEHHEE).
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Hemoncmpayuu:

Tabnuywst u cxemvl: «OOPMBI
Pa3MHOXEHHSI OPraHU3MOBY, «/[BOTHOE
OIUIOJIOTBOPEHUE Y IBETKOBBIX
pacreHuiny, «Jlenenue kieTku
OakTepumny, «BeretaTuBHOE
pa3MHOXKEHHUE pacTeHui», «CtpoeHune
MTOJIOBBIX KJIETOK»

XapakTepru3oBaTh 0OCOOCHHOCTH

1 3HaueHHEe 0eCIIoIoro

M TIOJIOBOT'O CITOCOOOB

Pa3MHOKCHHS.

Briaensats BUABI OECIIONOro
Pa3MHOXCHUS; BBISBIIATH B3aHMOCBSI3U
MeXIy popMamMu U criocodamu
Pa3MHOXKEHHUS, U UX OMOJIOTMYECKUM
3HAYEHHUEM.

BrageTts nmpuemaMu BEreTaTUBHOTO
Pa3MHOKEHUS KYJIbTYPHBIX PACTCHUIN
(Ha mpuMepe KOMHATHBIX).
XapakTepHu3oBaTh IMOJOBBIC KICTKU:
SIMLIEKJIETKY, CIIEPMATO30U/IbI;
BBISIBIIITE OCOOEHHOCTH

HX CTPOCHUS

53

Meiios

Meiio3. Ctaguu meiio3a. IIporeccsi,
MPOUCXOAAIINE HA CTAIUAX Meio3a.
IToBeneHne XxpoMOCOM B MEHO3E.
Kpoccunrosep. buonornueckuii cMbIci
Y 3HAYCHHUE Melo3a.

Jemoncmpayuu:

Tabnuyst u cxemol: «JleIeHUE KICTKN,
«Meio3y.

Obopyoosanue: moaens JIHK;
MarHuTHAas MOJIEb-allIUIMKAITUS
«Jlenenue KIETKW»

PackpsiBaTh comepxaHue TEPMUHOB

U TIOHSITHI: M 03, KOHBIOTallus
XpOMOCOM, TIepeKpecT (KPOCCUHTOBED)
XpOMOCOM, T'aMETBHL.

XapakTepu30oBaTh Mei03 Kak crocod
KJIETOYHOTO JIEJIEHUS; OMKUCHIBATh MEN03
10 CTaJIUsIM; CPAaBHUBATh CTaJINU Meilo3a
1 MUTO3a.

Pasznuuate Ha pucyHKax CTaauu MeENo03a;
pacKpbIBaTh OUOJIOTHYECKOE 3HAUEHUE
Meno3a
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5.4 | Obpa3zoBanue ["ameTorenes — mpouecc o0pazoBaHus PackpbIBaTh conepikaHre TEPMUHOB
U Pa3BUTHE MOJIOBBIX KJIETOK Y KHBOTHBIX. Y IIOHSTHI: TaMETOreHe3, CIIEpPMaToOreHe3,
MOJIOBBIX KJIETOK. [ToJstoBBIE KENIE3bl: CECMEHHUKH OOT'€HE3, CIIEPMATO30M]1, aKPOCOMA,
OnogoTBopeHue u suyHukd. OOpa3oBaHue U pa3BUTHE ANULIEKIIETKA, TTOJIIPHBIE TeJIbIIA.
MOJIOBBIX KJIIETOK — TaMeT (CIepMaTo30u/l, | XapakTepu3oBaTb OCOOCHHOCTH
SANUIIEKIIeTKAa) — CIEPMAaTOreHe3 raMeToreHe3a y *)UBOTHBIX U €r0 CTaJIuu;
u ooreHes. OCOOEHHOCTH CTPOEHUS I0JIOBBIE KJIETKU KUBOTHBIX U OIUCHIBATH
AWLIEKJIETOK U CIIEPMaTO30110B. IPOLIECC UX Pa3BUTHSL.
OmnogorBopenue. Ilaprenorenes. CpaBHUBATH CIIEPMATOrE€HE3 U OOTEHE3.
Jemoncmpayuu: OnuceIBaTh OILIOIOTBOPEHUE,
Tabauyer u cxemwlr: «IIpsimoen HenpsaAMoe | GMOTOTHYECKOE 3HAUCHUE
pa3Butue», «l'amerorenes OILIOJIOTBOPEHUS
y MIIEKOITUTAIOIIMX U YEJIOBEKaM.
Obopyoosanue: Mosienb MeTadazHoi
XPOMOCOMBI, MUKPOCKOTI,
MUKporipenaparbl «CrepMaTo301/ibl
MJICKOIIMTAIONIETOY, «SAMIeKIIeTKa
MJIEKOITUTAIOIIET 0.
Jlabopamopuvie u npakmuyeckue
pabomoi:
Jlabopatopnas padota Ne 4. «3yuenue
CTPOEHHS MOJIOBBIX KJIETOK HAa FOTOBBIX
MUKpOIIpernapaTax»
5.5 | UupuBuayanpHOE NuauBuayansHoe pa3Butue (OHTOreHes3). | PackpbiBaTh colepxkaHue TEPMHUHOB
pa3BUTHE OMOpHOHAIEHOE PA3BUTHE Y TIOHSITUI: OHTOT'€HE3, SMOPUOTECHE3,
OpraHu3MOB (amOpuorenes). DTamnbl SMOPHUOHATIBHOTO | 3UTOTA, APOOJICHUE, OJIACTOMEDPHI,

pPa3BUTHA Y IO3BOHOYHLIX KHMBOTHBIX!

MopyIa, 0Jactyna, 6JacToIelNb,
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JIpoOJIeHUE, TacTPYIISIIUs, OpraHOTeHE3.
[TocTamOpuoHanbHOE pazBUTHE. TUTIBI
MOCTAIMOPHUOHAILHOTO PA3BUTHSL:
npsiMoe, HE MPsIMOe (JTMIMHOYHOE).
Bnusinue cpeanl Ha pa3BUTHE
OpraHu3MoB; (aKTOpbl, CIOCOOHBIE
BBI3bIBATh BPOXIEHHBIEC YPOJICTBA.
Poct u pazButue pacteHuil. OHTOreHe3
LIBETKOBOI'O PACTEHUA: CTPOECHHUE CEMEHH,
CTaJH Pa3BUTHSL.

Hemoncmpayuu:

Tabnuyst u cxemol: «OCHOBHBIE CTaIUU
OHTOreHe3a», «lIpsmoe u Henpsimoe
pa3BUTHEY, «JIBOWHOE OIIOIOTBOPEHUE
Y LIBETKOBBIX PAaCTCHUI»

ractpyJa, HelpyJia, OpraHoreHes;
3apOJIBIIIEBBIC IUCTKHU: IKTOJEPMA,
Me30/1epMa, SHTO/IEPMa;
MOCTAIMOPHOHAIILHOE PA3BUTHE: MIPSIMOE
U HenpsiMoe (JTMYMHOYHOE); MeTamop(ho3,
Meracropa, MHKPOCTIOpa, MbUTBIIEBOEC
3€pHO, CIIEPMUHU, 3aPOJIbIIIEBbIA MEIIIOK,
JIBOMHOE OMJIOOTBOPEHUE.

OmnpenensaTs dTanbl SMOPUOHATILHOTO
pa3BUTHS XOPJIOBBIX HA CXEMaX

U TIpernapaTax U OMUCHIBATH MIPOIIECCHI,
MPOUCXO/SIINE HA KaXKIOM JTarle.
CpaBHUBATh MEPUOIbI OHTOTEHE3A;
MpsiIMOE U HeMpsAMOe (JIMUUHOYHOE)
MOCTIMOPHOHAIILHOE Pa3BUTHE,
3apOJIBIIIN YEJIOBEKa U IPYTUX
XOPJIOBBIX.

OOBICHATH OMOJIOrUYECKOE 3HAYEHUE
pa3BUTUS C METaMOP(HO30M;
OTPHULATENBHOE BIMSHHUE AJTKOTOJIS,
HUKOTHHA U JPYTHX TEPATOTCHHBIX
(bakTOpOB Ha pa3BUTHE 3apOJIbIIIA
YeJI0BEKA.

OnuceIBaTh TPOLIECC JBOMHOTO
OILJIOJIOTBOPEHHUS Y IIBETKOBBIX
pacTeHuu

Hroro uacoB 1o reme
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Tema 6. HacsieicTBEHHOCTh M H3MEHYUBOCTH OPTraHU3MOB

6.1 | ['eneruka — Hayka 1 [Ipeamer u 3a1a4ul TEHETUKH. PackpsiBaTh comep:kaHlE TEPMUHOB
O HACJIEICTBEHHOCTH Ponb nuronoruu u aMOproIorun Y TIOHSATHIL: T€H, TEHOM, T€HOTHII,

Y U3MEHYMBOCTHU B CTAHOBJICHHM T€HETUKH. BKiaa (heHOTHI, XPOMOCOMBI, aJUIEIILHBIC TEHBI
POCCUHCKHX U 3apYOEKHBIX YICHBIX (aymenm), roMO3UroTa, reTepoO3UroTa,
B pa3BUTHE T€HETUKHU. MeTo/Ibl TEHETUKHU | TOMUHAHTHBIN pU3HAK (T€H),
(ruOpuI0IOrTYECKUM, PEIeCCUBHBIM MpU3HaK (reH), YucTas
LUTOT€HETUYECKHU I, MOJIEKYIISIPHO- JMHUS, TUOPU]L.
TeHETHUYECKUH). [lepeuncnsaTe U XapakTepru3oBaTh
OCHOBHBIE TEHETUYECKUE TTOHSITHUSI. METO/Ibl TCHETUKU: THOPUI0JIOTUYECKUH,
['eHeTnueckasi CHMBOJIMKA, [UTOT€HETUYECKUH, MOJIEKYIISIPHO-
UCIIOJIb3yeMas B CXeMax CKPEUIMBAaHUN. | FTEHETUYECKUI; TOMUHAHTHbBIC
Jemoncmpayuu: Y PEIECCUBHBIC MPU3HAKU PaCTCHUN
Topmpemwi: I'. Mennens, T. Mopran, U )KABOTHBIX.
H. 1. BaBunos, C. C. UeTBepHuKOB, ITonap30BaThCs TEHETUYECKOU
H. B. Tumodees-PecoBckuii. TEPMUHOJIOTUEN U CUMBOJIMKOU
Obopyoosarue: MOACIb- aNITUTUKAITAS JUISL 3aUCU TEHOTUITUYECKUX CXEM
«MOHOTHOPUIHOE CKPEIIUBAHUE, CKpEITUBaHUS
repOapuii «I'opox MoceBHOM»

6.2 | 3aKOHOMEpPHOCTH 1 3aKOHOMEPHOCTHU HACJIEAOBAHUS PackpeiBaTh comepkaHue TEPMUHOB
HacJIeA0BaHUs MIPU3HAKOB, YCTAHOBJICHHBIC U TIOHSATUI: MOHOTHOPUTHOE
MIPU3HAKOB. I'. Mennenem. MoHorudpumaHoe CKpelIMBaHue, PEeHOTUIIUNYECKHE
Monorubpuanoe CKpeluBaHue. 3aKOH eIMHO00pa3us IPYNIbI, THOPUIOIOTUYECKUM METO,
CKpEIIMBaHUE ruOpHUI0B NIEPBOTo MOKoJieHUs. [IpaBuio | 4ucThie JIMHUM, JOMUHUPOBAHUE T'€HOB

JIOMUHHUPOBaHUSI. 3aKOH pacIICTICHUS (TmosHOE, HEMOJIHOE), paclIeIICHUE
MPU3HAKOB. ['MMoTe3a YUCTOTHI TaMeT. B MIOTOMCTBE.
[TonHOE M HEMOJIHOE JOMUHHUPOBAHHUE. OnuceiBaTh METOJUKY MIPOBEJICHUS
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Hemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabnauywvl u cxemvi: «MoHOTHOPUIHOE
CKPEILIMBAaHUE U €r0 HUTOI€HETUYECKAs
OCHOB@», «3aKOH paCILIEIJICHUS U €ro
UTOTCHETUYECKasi OCHOBa», «3aKOH
YUCTOTBI TaMET.

Obopyoosanue:

MOIeTU-anTuIKauu «MOHOTHOPHUITHOE
CKpelmnBanuey, «Hemomnoe
JTOMUHUPOBaHUE», repbapuil «I'opox
ITOCEBHOM»

I'. MeHaeneM OnbITOB IO U3YYECHUIO
HacJIeA0BaHUs OJTHOM Mapbl MPU3HAKOB
y TOpOXa IOCEBHOTO.

PackpsiBaTh cofiepkaHue 3aKOHOB
eauHoo0pa3usi THOPUIOB MEPBOTO
MOKOJICHUS Y 3aKOHA PACILETIIICHUS.
OOBICHATH TUNIOTE3Y YUCTOTHI TaMET.
3anuchiBaTh CXEMbl MOHOTHUOPHUAHOTO
CKpEIIMBaHUs, OOBSICHATH €T0
IIUTOJIOTUYECKUE OCHOBBI U pelIaTh
TEHETUYECKUE 3a7a4u

Ha MOHOTHOPUJHOE CKPEIIMBAHUE

6.3

Jurndpuanoe
CKpeElIMBaHUE.
3aKOH HE3aBUCHUMOI'O
HacJIeI0OBaHUS
MIPH3HAKOB

JlurnbpuaHoe ckpemuBanue. 3aKoH
HE3aBHCHUMOT0 HACJIEOBAaHUS
npu3HakoB. [[uToreHeTHYecKne OCHOBBI
JTUTHOPUTHOTO CKPEIIUBAHMUS.
AHanmu3upymoliee CKpelrBaHue.
Hcnonb30BaHne aHAIM3UPYIOIIETO
CKpEIMBaHUS JJI ONpeieSIeHus
TeHOTHUIIa 0CO0U.

Jemoncmpayuu:

Topmpemuwi: I'. Mennaenb.

Tabnuywl u cxemol: «urudpugHoe
ckpemmBaHue», «L{uTomornaeckue
OCHOBBI TUTHOPHUTHOTO CKPEITUBAHHUS.
ObopyoosaHue: MOJIEb- aNTUIMKALIUS
«IurnbpumHoe CKpeIrBaHue

PackpeiBath copepkaHne TEPMUHOB

Y TIOHSATUN: TUTHOPUIHOE CKpEeIllMBaHUE,
AHAIIM3UPYIOIIEE CKPEIIUBAHUE.
OmnuceiBath onbITh I'. Mennens

10 U3YYECHUIO HACJICIOBAHUS ABYX Map
MIPU3HAKOB Y TOPOXa IMOCEBHOTO.
PackpbiBaTh copepkaHue 3aKoHa
HE3aBUCUMOI'0 HACJIEJOBAHUS PU3HAKOB.
[IpuMeHSITh MaTEMaTUYECKUN pacueT

C TIOMOUIBI0 METOJIa IEPEMHOKEHUS
BEPOATHOCTEN U 3aIUCh C MTOMOIIBIO
(heHOTUNTMYECKUX PATUKATIOB
pacIlIeIUICHUs MPU3HAKOB Y MOTOMKOB
1o ()EHOTHUITY U TCHOTHUITY.

3anuchIBaTh CXEMBI JTUTHOPHIHOTO

48



DenepanbHas pabouas mporpamma | buonorust. 10—11 kmaccer (6a30BbIi ypOBEHB)

CKpEIIMBaHUS, OOBACHITH €ro
[IUTOJIOTMYECKUE OCHOBBI U PEIIaTh
TCHETUYECKHE 3a7a4i Ha JUTHOpUIHOE
CKpEIIMBaHUE

6.4

CueruieHHOE
HACJICIOBAHUE
MIPU3HAKOB

CueruieHHOE HaclleIOBAHUE TTPU3HAKOB.
Pa6ora T. Moprana mo crenjieHHoMy
HacJeI0BaHUIO TeHOB. Hapyiiienue
CLICTUICHUS TEHOB B PE3yJIbTATE
KPOCCHUHIOBepa. XpOMOCOMHas TEOPHS
HACJIEJICTBEHHOCTH.

['eHeTnueckue KapThl.
Hemoncmpayuu:

Ilopmpemur: T. Mopras.

Tabnuyvl u cxemol: «Mero3y,
«I'eHeTnueckne KapThl paCTEHUN,
YKUBOTHBIX U YEIIOBEKAY,
«B3anMonencTBrEe ayuIeIbHBIX TE€HOBY.
Obopyoosarue: MUKpOIIpETIapaT
«/Ipo3oduna» (Hopma, mytaruu Gopmbl
KpBUIbEB U OKPACKH TeJa), MUKPOCKOTI,
Mojaenb-anrukamnus «Ilepekpect
XPOMOCOM.

Jlabopamopuvie u npakmuyeckue
pabomuwr:

Jlaboparopnas padota Ne 5. «3yuenue
pPE3yIbTaTOB MOHOTHOPHUIHOTO

U JUTHOPUIHOTO CKPEIMBAHUS

PackpbIBaTh cosepxaHue TEPMUHOB

Y MIOHATHUM: CLEIIEHHOE HACIEA0BaHUE
MIPU3HAKOB, PEKOMOHMHALINS T€HOB,
TE€HETUYECKHUE KAPThI XPOMOCOM,
MOpPraHHua.

Ha3pIBaTh OCHOBHBIE TTOJOKEHHUS
XpPOMOCOMHOM TEOPUHU
HacliecTBeHHOCTH T. Moprana;
pacKpbIBaTh COAEPKAHUE PAOOTHI

T. Moprana 1o clienjieHHOMYy
HACJIEA0BAHUIO TEHOB U IIPUYMHBI
HapyUIEHUs CUEIUICHUS MEXI1Yy T€HaAMH.
3anuceIBaTh CXEMbI CKPEILIUBAHUS

IIPU CLEIJIEHHOM HACIIEOBAHUH,
OOBSACHATH MPUYUHBI PEKOMOUHALIUN
T€HOB, ONPEAEIATh YUCIIO TPy
CUEIJICHUS I'€HOB; pelIaTh T€HETUYECKUE
3a/1a4y Ha CLIEMJICHHOE HACJIEI0BAHUE
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y 1p030(HIIbI Ha TOTOBBIX
MUKpOIpenapaTax»

6.5 | I'eneruka nona. ['eneTuka mmomna. XpoMOoCOMHOE PackpeiBaTh conepxaHne TEPMHUHOB
HacnenoBanue OIpEeIETICHUE M0Ja. AYTOCOMBI Y TIOHSTHI: XPOMOCOMHBIN HaOOp,
IIPU3HAKOB, Y TI0JIOBBIE XPOMOCOMBI. [ 'OMOramMeTHble | ayTOCOMBI, ITI0JIOBBIE XPOMOCOMBI,
CLEIJIEHHBIX C I10JI0M Y TE€TEPOraMeTHbIE OPraHU3MBI. TOMOTaMETHBIN 10JI, TETEPOraMeTHbIN

HacnenoBanne nmpu3HAKOB, CHENJIEHHBIX | I1OJ, CLENJIEHHOE C MIOJIOM HACJIEIOBAHUE
C IOJIOM. PU3HAKOB.
Hemoncmpayuu: OOBICHATH HUTOJOTMYECKUE OCHOBBI
Iopmpemui: I'. Menpgens, T. Mopras, XPOMOCOMHOI'0O MEXaHU3Ma OIPEICITICHUS
H./. BaBunos. 10J1a Y Pa3JIMYHbIX OPTaHU3MOB.
Tabnuywl u cxemol: «I'eHeTHKa TTOTAY, CpaBHUBaATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEI0OBAHUS, HAaCJIEA0BaHUs IPU3HAKOB, CIIENIJIEHHBIX
CLEIJIEHHOTO ¢ IToJoM», «Kapuorumnsl Y HE CLEIUICHHBIX CII0JI0M. Pemarh
YEJIOBEKAa U KUBOTHBIX)» TEHETUYECKHUE 3a/1a4M Ha HACJIEIOBAHUE
CLEIJICHHBIX C [TOJIOM IIPU3HAKOB

6.6 | I3MeHYHBOCTb. N3meHunBoCTh. BUbl ©U3MEHYMBOCTU: PackpriBarh copepkaHue TEPMUHOB
HenacnencrBennas HEHACJICCTBEHHAs U HACJICCTBEHHAS. Y TIOHSATHUN: U3MEHUYHUBOCTb,
U3MEHYUBOCTD Ponb cpenpl B HEHACIEACTBEHHOU HACJIEACTBEHHAs! N3MEHYNUBOCTD,

U3MEHUYMBOCTH. XapaKTepUCTUKA
MO (PUKAMOHHON N3MEHYNBOCTH.
BapuanunonHslii pa U BapualMoHHAs
KkpuBasd. Hopma peakunu npusHaka.
KonnuecTBeHHBIE U KaUE€CTBEHHBIE
IIPU3HAKHU U UX HOpPMa PEaKLHH.
CpoiicTtBaMoau(pUKAITMOHHON
WU3MEHYHMBOCTH.

HEHACJIeICTBEHHA U3MEHUYHUBOCTbD,
MoU(UKAIIMOHHAS U3MEHYNBOCTb,
BapUAIlMOHHBIN psiJl, BAPHAHTA,
BapHUallMOHHAsl KpUBas, MpPU3HAK,
HOpMa peakluu, KOJIMYECTBEHHbIE
Y Ka4eCTBEHHBIE TIPU3HAKH.
KnaccuguunpoBaTs BUIbI
M3MEHYUBOCTU U BBISIBIATH UX
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Hemoncmpayuu:

Tabnuyvt u cxemol: «BUAbI
U3MEHUYMBOCTHY, «Moau(puKarmoHHas
U3MEHYNBOCTH.

Jlabopamopusie u npakmuueckue
pabomur:

Jlaboparopnas padora Ne 6. «3yuenue
MOAU(DUKAITMOHHON U3MEHUUBOCTH,
MOCTPOCHHUE BAPUAIMOHHOIO psAJia

Y BAPUALIMOHHOW KPUBOW»

OMoJIorn4ecKre 0COOCHHOCTH.
ITepeuncisaTe cBoKCTBA
MOU(PUKAIIMOHHOW U3MEHYMBOCTH

1 OOBSICHATH €€ 3HAUCHUE

TSI OPraHU3MOB.

PaznuyaTte KoMdecTBEHHEIE

Y Ka4Y€CTBEHHbBIC IPU3HAKU; CTPOUTH
BAPUALIMOHHBIN PsiJi, BAPUAILIMOHHYIO
KPUBYIO, BBIUHUCIISTh CPEJIHEE 3HAUEHUE
MpU3HaKa

6.7

HaCJ'IGILCTBGHHaH
HN3MCHYHUBOCTD

HacneacTBenHasi, niu reHOTUINYECKast
n3MeH4YnBOCTh. KomMOuHaTuBHas
U3MEHYMBOCTh. M€03 U MOJI0BON
MPOIIECC — OCHOBA KOMOWHATUBHOMN
M3MEHYMBOCTH. MyTalmoHHas
U3MEHYUBOCTb.

Knaccuduxarus myranuii: reHHbIE,
XPOMOCOMHBIE, T€HOMHBIE.

Yacrora 1 NpUYMHBI MYTALUN.
MyrtareHHbie (aKTOpHI.

3aKOH TOMOJIOTUYECKHUX PSAIOB

B HACJICACTBEHHOW U3MEHYMBOCTHU

H. N. BaBunosa. Buesnepnas
HACJIEACTBEHHOCTh U U3MEHYUBOCTD.
Hemoncmpayuu:

Ilopmpemeur: 1. ne ®pus, H. . BaBuos.
Tabauyel u cxemwvr: «MyTalroOHHAS

PackpeiBath copepkaHre TEPMUHOB
W NOHATHU: HAacJIEeACTBEHHAA
W3MEHYNBOCTH, KOMOMHATHUBHAS
W3MEHYUBOCTh, MyTallHOHHAS
W3MEHYUBOCTb, MYTaHT, MyTallH:
T€HHBIE, XPOMOCOMHBIE, TEHOMHBIC;

MOJIMIIIION NS, AHCYIUIONAUA, MYTAar CHbI.

XapakTepu3oBaTh HACJIEICTBEHHYIO
U3MEHYUBOCTD; (POPMYJIUPOBATH 3aKOH
TOMOJIOTUYECKHUX PSIIOB

B HACJICACTBEHHON M3MEHYHUBOCTH

H. 1. BaBuiioBa u 0OBICHSITH €r0
3HAUYCHME IJIST OMOJIOTHMH U CEJICKIIHU.
KnaccuduuupoBarh MyTaiiuu: reHHbIE,
XPOMOCOMHBIE, TECHOMHBIE U PUBOJIUTH
IIPUMEPBI MyTaIUH.

OOBSACHITH IPUIUHBI BOSHUKHOBECHHS
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U3MEHYUBOCTD.
ObopyoosaHue: MUKPOCKOII,
MuKporpernapar «/[pozoduna» (HopMma,
MyTaruu (OpMbI KPBUIBEB M OKpacKa
TeJa); KOMHATHBIC PACTEHUS C MECTPO
OKpacCKOM JIMCTHEB.

Jlabopamopuvie u npakmuyeckue
pabomoi:

Jlabopatopnas pabora Ne 7. «Ananm3
MyTaIHi y IpOo30(HIBI HAa TOTOBBIX
MUKpOIIpernapaTax»

MYTalLHH, poib (PAKTOPOB-MYTareHOB.
CpaBHMBaTh BHUJIbI MyTalU; BBISBIATH
IIPUYMHBI HACJIEICTBEHHON
W3MEHYMBOCTH, NCTOYHUKN MYTareHOB
B OKpYXaro1ieil cpene (KOCBEHHO).
XapakTepru30BaTh BHEAIEPHYIO
HaCJIEICTBEHHOCTh U U3MEHUYHUBOCTb

6.8

['eneTrka yenoBeKka

['eneruka uenoseka. Kapuorun
YeJIoBEKa.

OCHOBHBIC METOIbI TCHETHUKH YCIIOBEKA!
FeHEaJOTUYSCKUM, OJIU3HCIOBEIHI,
[IUTOI€HETHYECKHUI, OMOXUMHUYECKUI,
MOJIEKYJISIPHO-T€HETUYECKUU.
CoBpeMeHHOE onpeieieHe TeHOTUIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM YHUCIIE

¢ nomousto [11[P-ananu3a.
HacnencrBennsie 3a001eBaHus
YeJIoBeKa: TeHHBIE 00JIe3HH, O0JIC3HN

C HACJIEACTBEHHOMN
MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE
oone3nu. CoMaTUUeCKue

Y F'€HEPAaTUBHbBIC MYyTaIlMH.

PackpbiBaTh conepxaHue TEPMUHOB

Y MTOHATHUM: KAPUOTHUII YETIOBEKA,
LUTOT€HETUYECKUI METO/,
reHeaJIOTMYeCKUIl METOI, POJOCIIOBHEIE,
OJIM3HELOBBI METO/I, HACIIEICTBEHHBIE
OoJe3Hu: (MOHOTCHHBIE,

C HACJIEeICTBEHHOU
IIPEIPaCIOIOKEHHOCTBIO,
XPOMOCOMHBIE), METUKO-TEHETUUECKOE
KOHCYJIbTUPOBAHMUE.

[lepeuncnsaTe 0COOEHHOCTH U3yUEHUS
T€HETHKHU YEJIOBEKAa; MPUBOIUTh
MIPUMEPHI HACJIEICTBEHHBIX O0Ie3HEN
YEJI0BEKA, XapaKTEPU30BaTh METOABI UX
Npo(QUIAKTUKHU; 0OOCHOBBIBATH 3HAUECHUE
MEJUKO-TEHETHYECKOI 0

52



DenepanbHas pabouas mporpamma | buonorust. 10—11 kmaccer (6a30BbIi ypOBEHB)

CtBoJioBbIe KJIEeTKHU. [IpuHIUIIBI
3JI0pOBOT0 00pa3a >KU3HH, TUATHOCTHUKH,
MPOMOUITAKTUKY U JICUEHUS] TEHETUIECKUX
Oone3neit. Meanko-reHeTuyeckKoe
KOHCYJIbTUPOBaHUE. 3HAYCHHE
MEIUIIMHCKON MeHETUKHU

B MIPEJOTBPALLCHUY U JICYEHUN
reHeTHYECKUX 3a00JIeBaHUH YellOBEKa.
Hemoncmpayuu:

Tabauywvr u cxemst: «HacnemoBanne
pe3yc-dakropay, «I eHeTuka rpymi
KPOBU.

Jlabopamopusie u npakmuuecKkue
pabomui:

[TpakTrueckas padora Ne 2.
«CocTaBlieHrE U aHAJIU3 POJIOCIOBHBIX

KOHCYJIbTUPOBAHUS.
BbISBIATE U cpaBHUBATh MEX]y COOOM
JOMUHAHTHBIE U PELIECCUBHBIE IPU3HAKU
YEJI0BEKA.

CocCTaBysATh M aHAIM3UPOBATH
POZOCIIOBHBIE YETIOBEKA

YeJIOBEKa»
Htoro 4yacos 1o teme 8
Tema 7. Cesiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOT UM
7.1 | Cenexuus Kak HayKa 1 Cenexkuus Kak HayKa U MpPOLECC. PackpeiBaTh conep;xaHue TEPMUHOB

U TIporecc

3ap0>1<z[eHHe CCJIICKINHU U JOMCCTHKALIH.

Yuenne H. 1. BaBuosa o nenrpax
MHOT'000pa3us U IIPOUCXOXKICHHS
KYJIbTYPHBIX PaCTCHUU.

LleHTphI MPOUCXOXKIACHUS TOMAIIHUX
JKUBOTHBIX.

Copr, nopoaa, mramm.

Y TIOHSITUI: CEJIEKIUSI, COPT, OPOAA,
IIITAMM, JIOMECTHKAITHS,

WIA OJIOMAalllHUBAHUE, LIEHTPHI
MHOT000pa3usi U MPOUCXOXKICHHS
KYJIbTYPHBIX PAaCTCHUH

1 JKUBOTHBIX, THOpUAM3AIIUS,
MCKYCCTBEHHBIN OTOOD.
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Hemoncmpayuu:

llopmpemui: H. 1. BaBunos.
Tabauyel u cxemwvl: Kapta «LleHTpBI
MHOT000pa3usi ¥ MPOUCXOKICHUS
KyJIbTYPHBIX pacTeHu», «Iloposs
JIOMAIITHAX XUBOTHBIX», «CopTa
KyJIbTYPHBIX PACTEHUII».
ObopyoosaHnue: MyJSIKU TIJI0JI0B

U KOPHEIUIONOB AUKUX (HOpM U
KyJbTYPHBIX COPTOB PacTCHUM;
repOapuii «CenbCKOX0351iCTBEHHbIC
pacTeHHSI»

Ha3wiBaTh 1 CpaBHUBATh OCHOBHBIC
ATaIbl pa3BUTHUSI CEJICKIIUM.

W3narare yuenune H. Y. BaBunosa

0 IIEHTpax MPOUCXOKJICHUS KYJIbTYPHBIX
pacTeHuii; pa3auvaTh IEHTPhI Ha KapTe
MHPA, CBSI3bIBATH UX MECTOMOJI0KEHUE

C oyaramMu BO3HUKHOBEHMS IPEBHEUIIINX
LIUBUJIN3ALN.

CpaBHUBATH cOpTa KYJIbTYPHBIX
pacTeHui, MOPOAbl JOMAITHUX
KUBOTHBIX M UX JUKHUXIIPEIKOB.
OueHuBaTh poib CEICKINU

B 00ecIeueHnH PO I0BOILCTBEHHOM
0e30ITaCHOCTH YeJI0BEYEeCTBa

7.2

MeTtonasl 1
JTOCTHKCHUS
CEJICKLIMU PACTECHUMN
U KMBOTHBIX

CoBpeMEHHbBIE METObI CEIEKIINN.
MaccoBblif 1 UHAUBUAYATbHBIA OTOOPHI
B CEJIEKIIUY PACTEHUI U KUBOTHBIX.
OrueHka sKcTepbepa.
biM3KOpOCTBEHHOE CKPELIMBAHUE —
uHOpuANHT. Yucras muHus.
CkpeluBaHue YUCTHIX JTUHUM.
['ereposuc, winu rudbpuaHas cuia.
HepoxcreeHHoe ckpeluBaHue —
ayrOpuauHr. OtaaieHHas
ruOpuan3alms U eeyCrexH.
HckycCTBEHHBI MyTareHe3 M MOIy4YeHUe
MIOJUILTIONAO0B. JJOCTHIKEHUS CeNeKIuU

PackpbIBaTh conep)kaHre TEPMUHOB

Y TIOHSITUI: UCKYCCTBEHHBIN OTOOD,
MacCOBBI OTOOp, MHIWBUIYAIbHBIN
0TO0p, PKCTEphEP, OTUZKOPOICTBEHHOE
CKpEILMBAHUE, YACTAsA JTUHUS, T€TEPO3HC,
HEPOJCTBEHHOE CKpPEIIUBAHUE,
HCKYCCTBEHHBIM MyTarcHes,
nonumionibl. CpaBHUBATh (POPMBI
HCKYCCTBEHHOT'0 0TOOpa (MaccoBOro

Y UHJMBUYalbHOI'0), BUJbI
rubpuuzanuu (6JIU3KOPOICTBEHHON

U OTAAJIEHHOI), CIOCOOBI MOITY4YEeHUS
MOJIUTLJIOUIOB.
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pacTeHUH, ) KUBOTHBIX

1 MUKPOOPraHU3MOB.
Jemoncmpayuu:

lopmpemui: V1. B. Muuypus,

I'. 1. Kapneuenko, M. @. liBaHOB.
Tabnuywvl u cxemvr: «OTAATICHHAS
rudpuauzanus», «PaboTel akagemMuka
M. ®©. UBanoBay, «Ilomumnongusy.
Obopyoosarue: MyIISKA TIIOIOB U
KOPHEIUIOA0B TUKUX (GOpM U
KYJbTYPHBIX COPTOB PacTCHUH.
Jlabopamopuvie u npakmuyeckue
pabomui:

Okckypcusi «OCHOBHbIE METOJIBI U
JOCTUKEHUS CEJIEKI[UU PACTEHUU U
YKUBOTHBIX (Ha CEJEKIMOHHYIO CTaHITUIO,
IJIEMEHHYIO Qepmy,
COPTOUCIIBITATEILHBIN Y4aCTOK

WM TETUIMYHOE XO3SIICTBO)

[IpuBOIUTE TPUMEPBI TOCTUKEHUN
CEJIEKLIUM PACTEHUN U KUBOTHBIX

7.3

buorexnonorus
Kak OTpacib
MIPOM3BOCTBA

buorexHonorus kak orpacib
pou3BojIcTBA. ['eHHAsT MHKEHEPHSI.
Otamnsl co3nanus pekomOuHanTHoN JIHK
Y TPAHCTEHHBIX OpraHu3MoB. KietouHas
uHXeHepus. KieTouHbie KyJbTYpBhl.
MUKpPOKIIOHATBHOE pa3MHOKEHUE
pactenuii. KiionupoBanue
BBICOKOIPOTYKTUBHBIX

PackpeiBaTh conepKaHuE TEPMUHOB

U TOHATUMN: OMOTEXHOJIOTHsI, KIIETOYHAs
WUHXXEHEPHUsI, T€HHAasi MH)XKCHEPU,
KJIOHUPOBAHUE, TPAHCTEHHbIE
opranusmel, MO (reHeTudecku
MOAU(PULIMPOBAHHBIE OPTaHU3MBI).
XapakTepu3oBaTh OMOTEXHOJOTHIO KaK
OTpacJb IPOU3BOJICTBA, OCHOBHBIE
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CENBbCKOXO3MCTBEHHBIX OPraHU3MOB.
DKOJIOTUYECKHUE M ATUYECKUE TTPOOJIEMBI.
I'MO — reneTnyecku
MOIU(DUITUPOBAHHBIC OPTaHU3MBI.
Hemoncmpayuu:

Tabauywvt u cxemolr: «OOBEKTHI
OouoTexHosoruny», «KnerouHsie
KYJIbTYPbI U KIOHUPOBAHUEY,
«KoHCTpyHpOBaHHE W TIEPEHOC T'EHOB,
XPOMOCOM»

JIOCTH)KEHUSI OMOTEXHOJIOTMU B 001aCTH
MIPOMBIIIJIEHHOCTH, CEJIbCKOTO X035MCTBa
1 MEIUIIMHEI.

[lepeuyuncnsaTe U XapakTepu3oBaTh
OCHOBHBIE METOMIBI U TOCTHIKEHUS
OMOWH>KEHEPHH.

OO6cyx1aTh dKOJIOTMYECKUE

U ITUYECKUE aCIEKThl HEKOTOPHIX
HCCIIE0BaHNM B 00JaCTH
OounorexHomoruu (KJIOHUPOBAHUS,
MCKYCCTBEHHOT'O OTUIOJIOTBOPEHMUS,
HaIPaBJICHHOTO M3MEHEHUS TeHOMA

1 CO3JaHUs TPAHCTCHHBIX OPraHU3MOB)

Hrtoro yacoB mo teme 3

Pe3epBHOE Bpems 1

OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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11 KJIACC
HanmenoBanue
No KommuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3nesoB U TEM [IporpammMmHoOeE conepxkaHue
n/m 4acoB o0y4arommxcs

y4eOHOI0 IIpeIMeTa

Tema 1. DBOJIOIMOHHAA OHOJIOT U

1.1 | DBomronUg U METOBI 1
ee U3y4eHus

[IpeanochbUIKM BOBHUKHOBEHUS
HBOJIIOLIMOHHON TEOPHUU. DBOJIOIIMOHHAS
TEOpUsI U €€ MECTO B OMOJIOTHH.
BrnusHue 3BOTIOIUOHHON TEOPUU

Ha pa3BUTHE OWOJIOTHUU U JIPYTUX HAYK.
CBueTENbHCTBA IBOJIOLMH.
[TameoHTOMOrNYECKHE:
MOCJIE/IOBATEIbHOCTH MOSIBJICHUS BUJIOB
B MMAJICOHTOJIOTMYECKOM JIETOMUCH,
nepexoIHbIe (DOPMEL.
buoreorpaduueckue: cxoncTBo

U paznuuue ¢dayH uIop MaTePUKOB
Y OCTPOBOB. DMOPHOJIOTNYECKHE:
CXOJICTBAM pa3INuusi SMOPHOHOB Pa3HBIX
BHUJIOB MTO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKUE:
TOMOJIOTUYHbIC, AHAJIOTUYHBIE,
pPYIUMEHTApPHBIC OpraHbl, aTaBU3MBI.
MounekynsipHO-OMOXUMUYECKHE:
CXOJICTBO MEXaHU3MOB
HACJICJICTBEHHOCTU U OCHOBHBIX

PackpbiBaTh conepxaHue TEPMUHOB
Y TIOHSITHUI: IBOJIIOIIHS, TIEPEXOTHBIC
dbopmbl, puToreHeTHYECKUE PSIbI,
BUJIBI-9HJIEMUKH, BUBI-PEITUKTHI,
3aKOH 3apOJIBIILIEBOI0 CXOJICTBA,
OMOreHEeTUYCCKHI 3aKO0H,
TOMOJIOTUYHBIC U aHAJIOTUIHBIC
OpraHbl, pyJIUMEHTAPHBIC OpPTaHBbI,
aTaBU3MBI.

[lepeuncnsiTh OCHOBHBIC ATAIbl PA3BUTHS
ABOJIIOLIMOHHOW TEOPUHU.
XapakTepu3oBaTh CBUICTEIHCTBA
HBOJTIOINH: TIAJICOHTOJIOTHYECKHE,
ouoreorpaduyeckue,
AMOPUOIOrMYECKUE, CPABHUTEIHHO-
aHATOMUYECKHE, MOJIEKYJISIPHO-
OMOXUMUYECKUE.

[TpuBOIUTE TIPUMEPHI MTEPEXOTHBIX
dbopM OpraHu3MoB, (PHIIOTCHETHIECKUX
PAIOB.

[TpuBoIUTE (HOPMYITUPOBKH 3aKOHOB
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METa00IMYECKUX MYTEH y BCEX KUBBIX
OpraHu3MOB.

Jemoncmpayuu:

Topmpemuwi: K. JIlunueun, XK. b. Jlamapk,
Y. Jlapsun, B. O. KoBanesckuii,

K. M. bap, O. I'ekxens, @. Mromnep.
Tabauywvt u cxemol: «Pa3Burue
OpraHMYeCcKOro Mupa Ha 3emiie»,
penbedHbie TaOIUIIBI «3apOIBITIIH
MO3BOHOYHBIX KUBOTHBIX,
«ApXEOonTEPUKCY.

Obopyodosanue: dbuoreorpapuyeckas
KapTa Mmupa; Kosuiekus «Dopmbl
COXPAHHOCTH HMCKOITA€MbIX JKMBOTHBIX
U PacTEHUI»; BIaXXHbIE ITperapaThl
«Pa3Butne HacekoMoroy, «Pa3Butue
JISIT YLLK

OMOreHETHYECKOT0 U 3apOoAbIIICBOI O
CXOoACTBa

1.2

Ucropus pazsutus
MIPEICTABICHUMN
00 3BOJIIOIIUU

OomonionHasi Teopus Y. JlapBuna.
[Ipennochliki BOSHUKHOBEHUS
JapBUHU3MA. [[BIKYILIME CUJITBI
HBOJIIOIIMM BUOB 110 JlapBUHY
(M30BITOYHOE Pa3MHOKECHHUE

IIPU OTPAaHUYCHHOCTH PECYPCOB,
HEOTpeIeICHHAs N3MEHUNBOCTD,
O0opn0a 3a CyliecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).
CunrteTnyeckasi TEOpHs IBOJIOIUH

PackpriBaTh coziep:kaHne TEPMUHOB

141 HOHHTHfI:CHCTCMaTHKa, €CTECTBCHHBIN

U MCKYCCTBEHHBINA OTOOP.
XapakTepuzoBaTb OCHOBHBIC
HBOJIIOLIMOHHBIE UJEH, KOHLIETIIINH

U TEOPUU; CPAaBHUBATH B3TJISA/IbIHA BU/T

u 3Bommonuio K. Jlunnes, JK.b. Jlamapka,

Y. JlapBuHa.
OuenuBath BKiaja JInHHES B pa3BUTHE
CUCTEMATHUKH U OOBACHATH MPUHLIUIIBI
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(CTD) u ee OCHOBHBICTIOIOKCHUSI.
Jemoncmpayuu:

Topmpemuwi: K. JIunuen, XK. b. Jlamapk,
Y. HdapsuH.

Tabnuysr u cxemor: «llonmymsiuny,
«Kapra-cxema Mapuipyra myTemecTBUs
Y. JTapunay, «@opMbl 00PHOBI

3a cyulecTBoBaHue», «EcTecTBeHHBIN
otr6op», «MHOroobpasue copToB
pacrenuity, «MHoroo0Opasue nopoa
YKUBOTHBIX)

OMHApHOI HOMEHKJIATYPBHI.
XapakTepu30BaTh COJIEPIKAHNE

Y 3HAYE€HUE SBOIIOLMOHHON KOHLETIINU
K. b. JITamapka.

OneHuBaTh €CTECTBEHHO-HAYYHbIE

U COLHMAIBHO-DKOHOMHYECKHUE
MPEANOCHIIKA BOSHUKHOBEHUS
ABOJIFOIMOHHOW Teopun Y. [/lapBuHa.
PackpeiBaTh coniepkanue 3BOIOIMOHHON
teopun Y. JlapBuHa; CpaBHUBATH
HEONPENEIICHHYIO U OIIPENEIICHHYIO
W3MEHYMBOCTb, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOD, (popMbI OOPHOBI
3a CyILEeCTBOBAHUE.

OnuchIBaTh MOJIOKEHUSI CHHTETUYECKOU
teopuu 3BotoNUU (CTD) U 00BACHATH
€€ 3Ha4YeHHE JI10MOIOrUun

1.3

Bun: xpurepun n
CTPYKTYpa.
[Tonmynsmus kak Kak
3JE€MEHTapHas
€IUHULIA BUIA

MuxkposBomtonus. [lonymsinus kak
eMHULIAaBUAA U DBOJIOIUH.
Jemoncmpayuu:

Tabnuysl u cxemor: «[lomymsiiuny,
«MyTtainuoHHasi U3MEHYUBOCTbHY.
Obopydosanue: MUKPOCKOTI,
Mukponpenapat «/Ipozoduna» (Hopma,
MyTaluu (OPMBIKPBLILEB U OKPACKHU
Tena), Mmojenb-anmirkanus «llepexpect
XPOMOCOM.

PackpsiBaTh copepkaHue TEPMUHOB

U TIOHSTHIA: MUKPOIBOJIFOITHUS, BU/I,
KPUTEPHUH BUQ, apeaJl, O YJISIIHS,
reHo(OH I, MyTallMi, KOMOUHAITUN
TEHOB.

XapakTepu30oBaTh BUJ KaK OCHOBHYIO
CHUCTEMATUYECKYIO CTUHUITY

U [IETIOCTHYIO OMOJIOTHIECKYIO CHCTEMY.
Beigenars kputepun Buaa
(Mopdomornueckuii, pu3HOIOrUIECKUH,
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Jlabopamopnuvie u npakmuueckue
pabomui:

Jlabopatopnas pabora Ne 1. «CpaBHenue
BUJIOB TI0O MOP(OJIOTHUECKOMY
KPUTEPHIO)

OMOXUMUYCCKHUM, TCHCTHICCKHI,
IKOJIOTMYECKUH, reorpaduueckuii)

U IPUMEHSTh KPUTEPHUH JJI ONMUCAHUS
KOHKPETHBIX BUJIOB.

XapakTepu30BaTh MOMYJIAINI0 KaK
CTPYKTYPHYIO €IMHUITY BHJIA U
HBOJIIOLIMH.

OnuceIBaTh NOMYJISALMIO IO OCHOBHBIM
MOKA3aTeJsIM: COCTaB, CTPYKTypa

1.4 | JBmKyuue CUisl JIBrkymue cumbl (dhakropsl)sBomtonun | PackpbiBaTh cojep:kaHrue TEPMUHOB
(a7IeMeHTapHbIe BUJIOB B NpUpoje. MyTallMOHHBIHI U TIOHSITHI: KOMOMHATHUBHAS
(bakTOpBI) IBOTIOIIUI poLEecc U KOMOMHATUBHAS W3MEHUYMBOCTh, MyTallil, MYTallMOHHBIN
M3MEHYMBOCTG. [lomyIAIMOHHBIE BOMHBI | MPOLECC, MTONYJISIHUOHHBIE BOJIHBI,
u apeid renos. M3omsus U Murpanus. | Ipeid reHoB, U30JSALUS, MUTPALUU.
Jemoncmpayuu: XapakTepru30BaTh 3JIEMEHTAPHbIC
Tabauysl u cxemol: «JIBUKYILIAE CUITBI (bakTOpHI IBOIOIUU: MYTaIlMOHHBIN
HBOJIFOLIUN poIecc, KOMOMHATUBHAS
M3MEHUYUBOCTb, TONYJIALMOHHBIC BOJIHBI,
Ipeid reHoB, W3OS, MUTPALUAL.
VYcranaBnuBaTh NPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKIY
MEXaHU3MOM U PE3YJbTATOM JEHCTBUS
JBYKYIIUX CUJ (3JIEMEHTAPHBIX
(bakTOpOB) ABOJIOLINU
1.5 | EctectBeHHbIil 0TOOP EctectBenHbIit 0TOOp — Hampasisitomuii | PackpeiBaTh cojiepikaHue TEPMUHOB

U ero GopMbl

(dhakTOp PBOJIIOIUHU.
®dopMBbI ecTeCTBEHHOT0 0TOOpA.

U TIOHSITUM: €CTECTBEHHBINH 0TOOD,
O0opr0a 3a CyliecTBOBaHUE.
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Hemoncmpayuu:
Tabnuysl u cxemvi: «EcTeCTBEHHBIN
otoop», «boprba 3a cyriecTBoBaHUE

OnuceIBaTh MEXaHU3M JICHUCTBHUSI
€CTECTBEHHOr0 0TOOpA.
XapakTepu3oBarb (GOPMbI €CTECTBEHHOTO
oTOOpa (IBIKYIIHM, CTAOUITU3UPYIOITUH,
JU3PYIITHBHBIN) U CPAaBHUBATH UX MEXKIY
co00ii.

XapakTepu3oBarh 00pb0Oy

3a CyIIECTBOBAaHUE U CPABHUBATH €€
BUJIbI (MEKBHIOBAsI, BHYTPHUBUIOBAS,
0opbbOa ¢ HEOIAronpUATHBIMU
(dakTOpamMu BHEIIHEW CpPE/Ibl)

1.6

Pe3ynbrarsr
HBOJTIOLIUU:
MPUCIIOCOOJIEHHOCTh
OpPraHu3MOB U
BUJI000pa30BaHue

[Tprcnoco6IeHHOCTh OPraHU3MOB
KaK pe3yJbTaT dBoJonuH. [IpuMepsr
MPUCIIOCOOJICHUM Y OPraHU3MOB.
Apomoph 036l 1 UANOATATITAITUH.
Bunu BumoobpazoBanue.

Kputepun Buga. OcHoBHBIE (HOPMBI
BH1000pa3oBaHus: reorpaduueckoe,
HKOJIOTMYECKOE.

Jemoncmpayuu:

Tabruywl u cxemvl:
«IIpucnoco6IeHHOCTh OPraHu3MOBY,
«["eorpaduaeckoe BUA00Opa30BAHUEY,
«IKOIOTHIECKOE BHI000pa30BAHHE).
Obopyoosanue:

Kosuteknus «lIpuMepsl 3aUTHBIX
MPUCTIOCOOJIEHUN Y )KUBOTHBIXY,

PackpriBaTh copepxaHne TEPMUHOB

U TIOHSTHUM: IPUCIIOCOOJIEHHOCTb,
MOKPOBUTEIbCTBEHHAS U
npeaocTeperaronias okpacka,
MacKHpPOBKa, BUJI000pa30BaHHUE.
OnuceiBaTh MEXaHW3M BOSHUKHOBEHHUSI
IPUCIIOCOOJIEHUH Y OPraHU3MOB.
BBISBISTH 10 N300payKEHUSIM, HA )KUBBIX
1 GUKCHPOBAHHBIX TIperapaTax mpUMeph
IIPUCIIOCOOIEHHOCTH PAacTEHUH

U JKHBOTHBIX K YCIIOBHUSIM CPEIIbI
0o0uTaHMs, TOKA3bIBaTh OTHOCUTEIHHYIO
1E€JIECO00Pa3HOCTh MPHUCIIOCOOICHUIA.
XapakTepu3oBaTh CIIOCOObI

U MEXaHU3MbI BUI000pa30BaHUS;
OIUCHIBaTh U CPAaBHUBATH OCHOBHBIE
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KOJUTEKIIHSI HACEKOMBIX C Pa3TMIHBIMH
TUTIAaMHU OKPAaCKu; HaOOp TJIOJOB

U CEMSH.

Jlabopamopmuwvie u npakmuueckue
pabomuwl:

Jlaboparopnas pabora Ne 2. «Onucanue
MPUCIOCOOJIEHHOCTH OpPraHu3Ma U ee
OTHOCHUTEJIBHOIO XapaKTepar

(bopMBI IKOJIOTUYECKOTO
U reorpaduyecKkoroBU1000pa30BaHUs

1.7

Hanpasnenus u nytu
MaKpO3BOJIIOLIUH

MaxposBouttonus.

®dopmbl 3BOIOLUN: (pUIeTUYECKas],
JMBEPreHTHAsl, KOHBEPI €HTHAs,
napaiensHas. HeooparumocTtb
sBomonuu. [Ipoucxoxaenue

OT HEeCIMeUHATU3UPOBAHHBIX
MIPEIKOB.

[Iporpeccupyromas cnenuaIn3anms.
AnanTvuBHas paavanus.
Hemoncmpayuu:

Tlopmpemwi: A. H. CeBeplioB.
Tabnuyst u cxemvi: «KApoMopho3bI»,
«Mnnoananranuny», «O01mas
JereHeparus.

Obopydosanue: moaenb « OCHOBHBIC
HaIlpaBJICHUSI YBOJIIOIUNY; 00beMHas
Mozenb «CTpOoeHHE TOJI0OBHOTO MO3Ta
MTO3BOHOYHBIX)

PackpbiBaTh coniepaHue TEPMUHOB

)41 HOHHTHﬁ:M&KpOC)BOJ’IIOHHH, (l)I/IJIOFGHCS,

OHMOJIOTMYECKUI MPOrpecc U perpecc,
apoMop 03, uauoaaanTaius, ooas
JieTeHepalys, aJanTHBHAS paguarius.
Xapaktepru3oBaTh (HOPMBI IBOTIOIIH.
BbIsBIISATE apoMOp (o3I

U UIMOAJaNTallui ypacTeHUN

U KUBOTHBIX.

CpaBHHBaTh OMOJIOTMYCCKHM MPOTpece
u Ouojoruueckuii perpecc, apomopdos,
UM0AIANI TALIMI0 U OOIIYIO
JIereHepaIuio.

BbISIBIISATH B3aUMOCBSI3H MEXKIY MYTSIMU
Y HaMpaBJICHUSAMH SBOJIOLNN

Yy PACT€HHU U KUBOTHBIX

HUroro vacoB 1o Teme
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Tema 2. Bo3HUKHOBEeHME ¥ Pa3BUTHE KU3HU Ha 3emJie

2.1 | Ucropus xu3Hu

Ha 3eMJI€ ¥ METOJIbI
€€ U3YUYCHMUA.
I'unoressl
MPOUCXOXKIECHUS
JKM3HH Ha 3eMiie

2

JloHay4yHbIE TpEICTaBICHUS

0 3apOKIEHUM XU3HU. HayuHble
TUIIOTE3bl BOSHUKHOBEHUS JKU3HU

Ha 3emiie: abuoreHe3 MUITaHCIePMUsL.
XUMHYECKAS 3BOJIFOLHS.
AOWOreHHbI! CUHTE3 OPraHUuYeCKUX
BEILECTB U3HEOPTraHUYECKUX.
DKCIEpUMEHTAIBHOE TOATBEPKICHUE
XUMHYECKOW BOIIOLIHH.

HauanbHble 3Tansl OMOIOruuecKon
sBomonuu. ['mnoreza PHK- mupa.
dopMHUpOBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HMKHOBEHHE MTPOTOKJIETKH.
[lepBbIie KJIETKU W UX HBOJIOLIHUSIL.
DopMHPOBAHNE OCHOBHBIX PYIII
YKUBBIX OPraHU3MOB.
Hemoncmpayuu:

Topmpemur:

®. Penm, JI. ITactep, C. Muiep,
A. U. Omapum, I'. IOpu.

Tabauywvl u cxemol. «BO3HUKHOBEHUE
ConHeYHOM CHCTEMBI»,

«Pa3BuTHE OPraHUYECKOTO MUPay,
«PacturenbHas KiaeTkay, «KuBoTHas
KieTkay, «lIpokapuoruyeckas
KJIETKa»

PackpriBaTh comep:kaHle TEPMUHOB

U TIOHSATUM: KpeallMOHU3M, a0UOTeHEe3,
BUTAJIM3M, TTAHCTICPMHUSI, OHOII0D3,
KOallepBaThl, MPOOMOHTHI, CHMOHUOTCHES3.
XapakTepu3oBaTh METOIbl U3yUEHHUS
MCTOPUYECKOTO MPOILIOro 3eMJIH.
[lepeunciisiTh OCHOBHBIE ATallbl
XUMHYECKOM M OMOJI0OTHUECKOM
ABOJIFOLIMH.

N3naratek conepkaHue TUIOTE3 U TEOPUI
BO3HHKHOBCHUS KU3HU HaA 3eMIIC
(KpeanuoHU3Ma, CaMOIIPOU3BOJILHOTO
3apoXkAeHUs (CIIOHTAHHOTO),
nancrnepmuu, runote3sl PHK-mupa).
OnuceiBath 3kcnepumenTsl C. Muepa
u I'. FOpu no nmonydeHuro opraHuuecKux
BEILECTB U3 HEOPTAHUYECKUX ITyTEM
aOMOTeHHOI'0 CHHTE3a
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2.2

OCHOBHBI€ ATaNbl
SBOJIIOLINHU
OPraHMu4EeCcKoro Mupa
Ha 3eMJie, pa3BUTHE
YKW3HU 110 3paM U
nepuoiam

Pa3Butue xxu3Hu Ha 3eMiie 1O 3pam

u niepuoaam. Karapxei. Apxeiickas

Y IpoTepo30KcKas 3pel. [laneo3oiickas
apa U e IEePHOJIbl: KEMOPHUICKHHA,
OPIOBUKCKHM, CUITYPUHCKUH,
JIEBOHCKHM, KAMEHHOYT OJIbHBIM,
TIEPMCKHM.

Me3o30iCcKast 3pa U €€ NePUOIbI:
TPUACOBBIM, FOPCKUM, MEJIOBOM.
KaliHo3oiickas 3pa u ee nepuoisbl:
MaJICOr€HOBBIM, HECOTCHOBBIM,
aHTPOIIOI€HOBBIM.

XapakTepuCcTUKa KJIMMara

Y TEOJIOTMYECKUX IporeccoB. OCHOBHBIE
ATaIlbl 3BOJIFOLIUU PACTUTEIILHOIO U
YKUBOTHOTO MHUpa. ApoMOpG O3kl

Yy PaCTeHUM U )KUBOTHBIX. l10osiBIECHME,
paclBeT U BEIMUPAHUE TPYIII KUBBIX
OpraHU3MOB.

Jemoncmpayuu:

Tabauywl u cxemol: «PazBurue
OpPraHUYECKOrO MUPAY,
TEOXPOHOJIOTMYECcKast TabJInIIa;
KoJuieKIusa «DOopMbl COXPaHHOCTH
MCKOIIAEMBbIX KUBOTHBIX U PACTEHUI.
Jlabopamopusie u npakmuueckue
pabomui:

PackpeiBath copepkaHue TEPMUHOB
Y TIOHSTUI: 30H, 3pa, IEPUOL,
apoMop( 036, UIHO0ATATITAIIUH.
3HaTh MOCJIEN0BATEIHBHOCTh JOHOB:
KaTapxeu, apxeu, IpoTepo30i,
dbanepo3oit; Ip: apxeiickas,
MPOTEPO30MCKasi, MAIIEO30MCKas,
ME30301CKasi, KANHO30MCKasl; IEPUOOB:
KeMOpUHCKHI, OPTOBUKCKHU,
CUITYPUICKUU, ICBOHCKUH,
KAMEHHO YT OJIbHBIN, IEPMCKH,
TPUACOBBIN, IOPCKUIA, MEJIOBOM,
MMAJICOTCHOBBIM U HEOTCHOBBI,
AHTPOIIOT€HOBBIM.

XapaKTepu30BaTh OCHOBHBIE COOBITHS
B Pa3BUTHUM OPraHUYECKOI0 MUPA

10 HpaM U MEPUOJaM IreoJIOrnueCcKon
WCTOPUU; dTAIbl Pa3BUTHUS
PACTUTENBHOI'O U KUBOTHOTO MUPA.
Brinenuts riaBubie apoMopdo3bl
PaCTEHUH U )KUBOTHBIX.

CpaBHUBATh MEX1y COOOI
MPEACTABUTEIICH CUCTEMATUYECKUX
TPYII OPraHU3MOB, BBISIBISITh YEPTHI
YCIIOKHEHUS U TPUCTIOCOOJICHHOCTH
K YCJIOBHUSIM >KU3HU
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[IpakTueckas padora Ne 1. «Mzyuenue
MCKOIIAEMBIX OCTAaTKOB PAaCTEHUN

Y JKMBOTHBIX B KOJUIEKLUSX).
DKCKypcHsi « DBOJIOIUS
OpPraHMYECKOro MHUpa Ha 3emiie»

(B ecTeCTBEHHO-HAy4YHBIi

WM KPAeBEIUEeCKUN My3eil)

2.3 | CoBpeMeHHas Cucrema OpraHu4ecKoro Mupa Kax PackpeiBaTh conep:kaHue TEPMUHOB
cucrema oTpakeHue 3Borouu. OCHOBHbBIE U TOHATHI: CUCTEMATHKA, UICKYCCTBEHHAs
OpPraHuYecKoro Mupa CHUCTEMAaTUYECKUE I'PYIIbl OPraHU3MOB. | M €CTECTBEHHAs Kiaccupukarus,

emoncmpayuu: OMHapHasi HOMEHKJIaTypa, MPUHIIUI
Tabruywl u cxemwvr: «CoBpeMeHHas VUEPapXUYHOCTH.
CUCTEMA OPraHUYECKOT0 MHUpPa XapakTepu30BaTh COBPEMEHHYIO
CUCTEMY OpPraHUYECKOro MHUpA
2.4 | DBomronys 4eIoBEKa DBOIIOIMSA YeTTOBEKA. AHTPONOJIOTUS PackpsiBaTh conepkaHre TEPMUHOB

(a"TpOIIOTEeHE3)

Kak Hayka. Pa3Burtue npeacraBieHun
O TIPOMCXOXKJIECHUMN YeTI0OBeKa. MeTobl
W3Yy4eHHs aHTporiorenesa. Cxoncraa
U pa3ny4us 4eJI0BEKA U KUBOTHBIX.

CucremaTrnyeckoe I0JIOKESHHE YSITOBEKaA.

Hemoncmpayuu:

Iopmpemuwi: Y. [lapBuH.
Tabruywl u cxemwvr: «CpaBHEHHE
aHATOMUYECKUX YEPT CTPOCHUS
YeJIOBEKa U YeJI0BEKOOOPa3HbIX
00€3bsIHY.

Obopydosanue: clenku

Y TTOHSATHI: aHTPOIIOJIOT Us,
AHTPONIOT€HE3, YEIIOBEK Pa3yMHBIN
(Homo sapiens), npsiMOX0KI€HUE,
BTOPAsi CUTHAJIbHAsL CUCTEMA.
[lepeuuncnsaTe 3axa4n aHTPOIOJIOTUH,
DTAIbl CTAHOBJIEHUS U PAa3BUTHS
MPEACTABIECHUN O MTPOUCXOKICHUN
YeJI0BeKa.

M3naratb OCHOBHBIE ITOJIOKEHUS
teopuun Y. JlapBuHa, KpUTUUECKU
OLICHMBATh HEHAYYHYIO MH(OPMAIUIO
O MPOUCXOKJICHUM YEJIOBEKA.
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W H300paKeHNS KaMEHHBIX OPYIUN
MEPBOOBITHOIO YEJIOBEKa: KaMHHU-
qorepsl, pyoua, ckpedia

3HaTh CUCTEMATUYECKOE MOJIOKEHUE
Bus1a Homo sapiens, nepeuncisite €ero
MOp(}OTIOr0o-aHATOMUYECKHUE TIPU3HAKU
Pa3HOro ypOBHS (THI, KJIACC, OTPSAL

u 1p.).

VYcranaBiauBaTh 4€pPTHI CXOJCTBA U
pa3InuMii uenoBeKa U >KMBOTHBIX.
OOBSICHATH U OLICHUBATh 3HAYECHUE
Hay4YHBIX 3HAHUN O IPOUCXOKICHUU
YeJIoBeKa JJIsl MOHUMAHUSI MECTa U POJIH
YeJIoBeKa B MPHUPOAE

2.5

JIBHKYIIIHE CUIIBI

(paxTopsr)
aHTPOIIOreHe3a

JIBrxyiue cuibl ((hakTopbl)
a"Tporiorenesa. Hacnencrsennas
U3MEHYUBOCTh U €CTECTBEHHBIN OTOOP.
OO1ecTBEeHHBIN 00pa3 KU3HHU,
M3TOTOBJICHUE OPYAUM TPyAa,
MBIIJICHUE, PEUb.

Hemoncmpayuu:

Tabruyol u cxemwvr: «CpaBHEHUE
aHATOMHMYECKHUX YEPT CTPOEHUS YeIOBEKa
U 4EJIOBEKOOOPA3HBIX 00€3bsiHY,
«OCHOBHBIE MeCTa MaJIEOHTOJIOTUYECKUX
HAXOJIOK MPEIKOBCOBPEMEHHOTO
YEIIOBEKAY.

Obopydosanue: MynsiKu
«IIpoucxoxaenue yenoBeka
(MaJIEOHTOIOTMYECKUE HAXOIKH )»

PackpeiBaTh comepikanne TEPMUHOB
U TIOHATHI: (DaKTOPBI aHTPOIOreHe3a,
TPYNIIOBOE COTPYIHUYECTBO, PEYb,
opyauitHas IesTeIbHOCTD,
OJIUMOP(PU3M.

XapaKkTepu30BaTh ABMXKYIINE CUIIBI
(axTophl) aHTpOIIOTCHE3A!
OMOJIOTMYECKHE U COLIMATIbHBIE,
CpPaBHMBATh UX MEXKIY COOOMU
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2.6 | OcHOBHBIE CTaJANH OCHOBHBIE CTaJIUHM U BETBH 3BOJIFOLIUN PackpriBaTh copepkaHue TEPMUHOB
SBOJIIOIIMM YEJIOBEKA YeJIOBEKA: aBCTPAIONNUTEKH, YenoBeK Y TIOHSITUI: aBCTPAJIONIUTEK, YEIOBEK

yMeJbii, YenoBeK NpsiMOXOISIITAM, YMEJIbIN, YEJIOBEK MPSAMOXOIAIINM,
Yenosek HeaHAepTaAIbCKUN, YemoBek HeaHJepTaliell, KPOMaHbOHELL,
pa3yMHBII COBPEMEHHOI'O THUIIA. HEOJIMTUYECKasl PEBOJIIOLIMS,
Haxonku nckomnaeMbIX OCTaHKOB, NEPBOOBITHOE UCKYCCTBO.
BpeMsl CYILIECTBOBAHUSI, 00J1aCTh XapakTepu30BaTh U CPABHUBATH MEXKITY
pacrnpocTpaHeHusi, 00beM T'OJI0BHOIO c000i1 OCHOBHBIE CTAJIUU IBOJIOIIUU
Mo3ra, 00pa3 KU3HH, OPYAHSL. YEJI0BEKa: XPOHOJOTMYECKHI BO3pACT,
Jemoncmpayuu: apeasl paclpoCTPaHEHHUsI, 00bEM
Tabnuyst u cxemvi: «OCHOBHBIE MeCTa TOJIOBHOTO MO3Ta, 00pa3 KU3HH
NAJIEOHTOJIOTMYECKMX HAXO/IOK MPEIKOB | U Opyaus Tpyaa
COBPEMEHHOI'O YEJIOBEKAY,
«/lpeBHenmme Ioan», «Ipesanue
moau», «IlepBpie COBpEMEHHBIE JTFOAMN.
O6opyoBaHue: MYJISIKU
«IIpoucxoxaeHue yenoBeka (Or0CThI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA,
HeaHJepTajiblia, KPOMAHbOHIIA); CICIKU
WK U300paKeHHs] KAMEHHBIX OpYIUid
NEPBOOBITHOI'O YEJIOBEKA: KAMHHU-
yomnrmnepsl, pyouia, ckpedia

2.7 | YenoBeueckue pachl Yenoseueckue pacsl. OCHOBHBIE PackpriBaTh conepkaHne TEPMHUHOB

Y IPUPOJHBIE
aJanTanyuy 4eJoBeKa

OOJIbIIME PAChl: €BPOIIEOUTHAS
(eBpasuiickasi), HErpO-aBCTPAJIOHIHAS
(3KBaTOpUaIbHast), MOHTOJIOUAHAS
(a3uarcko-amMepuKaHCcKasi).

Y TIOHSTUI: pachbl, PACOT€HE3, COLNAII-
JTApBUHU3M, PACU3M, METHCALIMS.
XapakTepru3oBaTb U CPaBHUBATH
IIPEACTaBUTEIICH YEIIOBEYECKUX pac,
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YepTbl mprcniocoOJIEHHOCTH
IIPEACTABUTEIICH YETIOBEYECKUX pac

K YCJIOBUSIM CYILIECTBOBaHUs. EQUHCTBO
yenoBeyeckux pac. Kpuruka
COIIMAJILHOTO JapBUHU3MA U pacu3Ma.
Hemoncmpayuu:

Tabauywvl u cxemol: «HeaoBeueckue
pacb»

pacKpbIBaTh MPUYMHBI 1 MEXAHU3MBbI
pacorenesa, nepevyuciiaTh U MPUBOIUTH
MIPUMEPHI MTPUCITOCOOJIEHHOCTH YeI0BEKa
K YCJIOBUSIM CPEIbI, TPUMEPHI
MIPUCIIOCOOUTEIBHOTO3HAUYCHHST PACOBBIX
MIPU3HAKOB.

Jloka3piBaTh €1MHCTBO BU1a Homo
sapiens, HAy4YHYI0 HECOCTOATEIbHOCTh
pPacoOBBIX TEOPUH,UJIEN COLIMATIBLHOIO
JIapBUHU3MA U pacu3Ma

Hrtoro yacoB o reme

9

Tema 3. OpranusMsl U OKPY:KAOIIASA cpeaa

3.1 | Okonorusi Kak Hayka | DKOJIOTHUS KaK Hayka. 3ajauyuu pasgensl | PackpeiBaTh copep:kaHuE TEPMUHOB
DKOJIOTUH. Y TIOHSITHIL: DKOJIOTHSI, TIOJIEBBIE
MeTozbl KOJOrMYECKUX HCCIeI0BaHUM. | HAOMI0AeHUS, SKCIIEPUMEHTHI,
DKOJIOrHYECKOE MUPOBO33PEHUE MOHUTOPHUHI OKPY’KAIOIIEH CPEJIbI,
COBPEMEHHOI'O YEJIOBEKA. MOZENUPOBAHUE, IKOJOTUUECKOE
Hemoncmpayuu: MHPOBO33PEHUE.
Ilopmpempoi: A. I'ymMO0nbAT, [TepeuunciaTey 3aa4u SKOJIOTHH, €€
K. ®@. Pynwe, O. I'ekkens. paszensl UCBA3U C APYTMMU HAyKaMU.
Tabruywvl u cxemwvr: kapra «lIpuponnusie | XapakTepu3oBaThb METOBI
30HBI 3EMII» DKOJIOTUYECKUX UCCIEN0BAHUN

3.2 | Cpenbl oOUTaHUS U | Cpenbl oOUTaHMsI OPraHU3MOB: BOAHAs, | PackpbiBaTh cojep:kaHne TEPMUHOB

IKOJIOTHYECKHUE
(akTopbI

HA3eMHO-BO3IYIIIHASI, TTOYBEHHAS,
BHYTpPHU-OpraHU3MEHHAsI.
Dkonoruyeckue PaxTopsbl.
Knaccudukarus sKoa0ruueckux

U MOHATHIA: cCpesia OOUTaHus,
IKOJIOrHYecKue (hakTophl,
OMOJIOTUYECKUN OMTUMYM,
OTPAHUYMBAIONTUN (JIUMUTHPYIOIIH )
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(dbakTOopoB: adMOTUYECKUE, OMOTUYECKHE
U aHTPOIIOTCHHBIE.

JleticTBue KOIOTrHYECKUX (haKTOPOB

Ha OpraHu3MBbl.

Hemoncmpayuu:

Tabnuysl u cxemvi: «CpeblOOUTAHUS
OpraHU3MOB)Y

dakTop.

XapakTepu3oBaTh YCIOBUS CPET
00WTaHUS OPTaHU3MOB;
KJ1acCU(UIIUPOBATh U XapaKTePU30BaTh
AKOJNIOTHYECKUe (aKTOPhI: A0NMOTHYECCKHE,
OMOTHYECKHE W aHTPOTIOTCHHBIE.
OmnuceIBaTh ACUCTBHE YKOJIOTHUECKUX
(daKkTOpOBHA OPraHU3MBEI.
XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHUS U KU3HEACITCILHOCTH
pacTeHH U )KUBOTHBIX PA3HBIX CPEJl
oOuTaHus

3.3

AOuoTHuecKune
(akTopbI

AOGuotnueckue QakTopbl: CBET,
TeMIIepaTypa, BIaKHOCTb.
dortonepuoaunsm. I Ipucnocodnenus
OPraHU3MOB K JIEHCTBUIO a0MOTHYECKUX
dakTopoB. buonorndeckue puTMHbI.
Hemoncmpayuu:

Tabnuysl u cxemvi: «OOTONEPUOTUIMY.
Jlabopamopuvie u npakmuyeckue
pabomui:

JlaGopatopnas padota Ne 3.
«Mopdonornyeckre 0COOEHHOCTH
pacTeHU U3 Pa3HBIXMECT OOUTAHUS.
Jlaboparopnas pabota Ne 4. «Biusinue
CBETa Ha POCT U Pa3BUTUE YEPCHKOB
KOJIeycay

PackpbiBaTh cofepkaHue TEpPMUHOB

U MOHSATUI: a0MOTUYECKHE (PaKTOPBI,
dboTonepuou3M, OUOJIOTMYECKUE
PUTMBI.

AHaIIM3UPOBATh JCICTBUE CBETA,
TEeMIIepaTyphl, BIAXKHOCTH HA OPTaHU3MBbI
U MPUBOAUTH MPUMEPHI
MPUCIIOCOOJIEHHOCTH OPraHru3MOB.
[TpoBoauTH OHONIOTHYECKHE HAOTIOICHUS
1 0QpOpPMIISITH pe3yJIbTaThl MPOBEICHHBIX
HaO0JII0ICHU I
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3.4 | buornueckue buotnueckue akropsl. Buibl PackpsiBaTh conepkaHue TEPMUHOB
(axTopsl OMOTHYECKHUX B3aUMOJICHCTBUI: Y TIOHATUI: OMOTHYECKHE (PaKTOPBHI,
KOHKYpPEHIUS, XUIITHUYECTBO, CHMOMO3 | XUII[HUYECTBO, MMApa3uTH3M,
u ero gopmsl. [lapasutusm, koonepaiusi, | KOHKypeHLUs, MyTyaJlu3M, CHMONO03,
MYyTyaJIn3M, KOMMEHCAIIU3M KOMMEHCAJIU3M, HaxJICOHUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTHUPAHCTBO, AMEHCAIIN3M,
AMeHCcaIN3M, HEUTPATTU3M. HEUTPAJIU3M.
3HaueHre OUOTUYECKUX XapakTepu3oBaTh OMOTUYECKHE
B3aUMOJECHCTBUAN IS CYIIECTBOBAHUSA (akTOphl M BUBI B3aMOOTHOIICHUN
OpPraHM3MOB B MPUPOIHBIX COOOIIECTBAX. | MEXKIY OPraHU3MaMH; TPUBOIUTD
Hemoncmpayuu: MIPUMEPBI B3aUMHOMN
Tabauywl u cxemvl: «Ilumeselie Henm» IPUCIOCOOJIEHHOCTH OPraHU3MOB.
CpaBHMBaTh MeXxay coOOil BHUJBI
OMOTHYECKHUX B3aUMO/IEHCTBUI
OpraHu3MOB
3.5 | Dkonoruueckue DKOJIOTUYECKUE XapaKTEPUCTUKH PackpeiBath conep:kanre TEpPMUHOB
XapaKTEePUCTUKHU nonyasiuuu. OCHOBHBIE TIOKA3aTENN Y TIOHSTUU: ITOYJISIMS, YUCICHHOCTD,

BUJIA U TIOIYJISILUU

NOMYJISIUU: YUCIEHHOCTD, IIJIOTHOCTb,
POXAAEMOCTb, CMEPTHOCTh, IPUPOCT,
murpanus. JluHaMuka 4YuCIeHHOCTH
HOMYJISILIUY U €€ PETyJISIusl.
Jemoncmpayuu:

Tabruyol u cxemol: «llonmymsauuny,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH
NOMYJISIUU UHPY30pUU-TY(PETBKI.
Jlabopamopuvie u npakmuueckue
pabomui:

IJIOTHOCTh, POXK/IA€MOCThb, CMEPTHOCTb,
IPUPOCT, MUTpAIUsl, JUHAMUKA
YUCJIEHHOCTH TOMYJISIUU.
XapakTepu30oBaTh OCHOBHBIEC MOKAa3aTEIH
U DKOJIOTHYECKYIO CTPYKTYPY
MOMYJIALINU; ONMKUCHIBATh MEXaHU3MBI
pEryJsiiiui YUCICHHOCTH TOMYJIAIINT
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[TpakTuueckas padbora Ne 2. «Ilogcuer
IIJIOTHOCTH ITOINYJIALIMM pa3HbIX BUIOB
pacTeHui»

Hroro uacoB 1o reme

5

Tema 4. Coo01iecTBa U YK0OJOrH4ecKue CUHCTEMBI

4.1 | CooOwrecTBa 1 Coo011ecTBO OpraHu3MoB — OMOLIEHO3. PackpbiBaTh cosiepaHue TEPMUHOB
OpraHu3MOB CtpyKTyphl OHOLIEHO3a: BUJIOBas, U TIOHSITUI: OMOLIEHO3, YKOCUCTEMA,
MPOCTPAHCTBEHHAs!, TPOpUUECKas OMOreoLeH03, BUbI-TOMUHAHTHI,
(mumeBast). Buapl-1OMUHAHTEI. HKOJIOTMYECKasi HULIA.
Cesizu B OMOLIEHO3E. XapakTepu3oBaTh OMOLIEHO3
Jemonucmpayuu: (coo0111eCcTBO), €T0 BUJIOBYIO,
Tabruywl u cxemwl: «IluieBbie Eenn, MPOCTPAHCTBEHHYIO U TPO(YUUECKYIO
«bHOLIEHO3: COCTaB U CTPYKTYypay. CTPYKTYPBI.
Obopyoosanue: MOACITb-aNITUIAKAITHS OOBSACHATH PO KOMIIOHCHTOB
«Tunnunbie OUOIIEHO3B»; TepOapHil OuoIIeH03a B MOIJICPKAHUU €rO
«PacturenbHbie COO0OIIECTBAY; CTPYKTYPBI U CYIIIECTBOBAHUS
Kosutekuus «buorenos» Ha ONpEJIEJICHHOW TEePPUTOPUHU.
OOBACHATH OMOJIOTMYECKUM CMBICIT
SPYCHOCTHU UJIMCTOBOM MO3aUKHU.
CpaBHUBAaTH KOMIIOHEHTHI OMOIIEHO30B,
WX BUJIOBYIO, TIPOCTPAHCTBEHHYIO
U TPOPUIECKYIO CTPYKTYPBI, CBS3H
MEXIy OpraHu3MaMH
4.2 | DKOCHCTEMBI 2 DKOJIOTUYECKHE CUCTEMBI (3KOCUCTEMBI). | PackpbIBaTh copepkaHue TEPMUHOB

1 3aKOHOMCPHOCTH
X CYIICCTBOBAHUA

ITousarue 00 3KOCHCTEME
1 OMOreoleHO3E.
OYHKITMOHATILHBIE KOMITOHCHTBI

1 TIOHATHI: YKOCHUCTEMa, OMOreoIeHO3,
MPOYLIEHTHI, KOHCYMEHTBI, PEIYIICHTHI,
TpouuecKkre ypoBHH, MHUIIIECBAS
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HKOCHUCTEMBI: MPOAYIICHThI, KOHCYMEHTHI,
PEOYLIEHTHI.

KpyroBopot BewecTs 1 NOTOK SHEPTUH
B DKOCHCTEME.

Tpoduueckue (MUILEBbIE) YPOBHU
sKocucTeMbl. [luileBbIe IETH U CETH.
OcCHOBHBIE MTOKA3aTeN SKOCUCTEMBI:
OoromMacca, mpoAyKIus. DKOJIOTHYECKHE
MUPaMUJIbL: IPOAYKIIMHU, YUCICHHOCTH,
ouomaccel. CBOMCTBA SKOCUCTEM:
YCTOMYHUBOCTh, CAMOPETYJISLINS,
pa3BUTHE.

Cyxkueccusi.

Hemoncmpayuu:

Ilopmpemwi: A. JIx. Tencnu,

B. H. Cykaues.

Tabnuywl u cxemwl: «IIpupoaHbie
coobmiecTBay, «Llenmm nmuTanusy,
«IKonoruyeckasi TupaMmuIa»

LEMb U CETh, IKOJIOTUYECKHE
nupaMubl, Omomacca, mpoyKIus,
CyKLIECCHSL.

XapakTepru30oBaTh CBOWCTBA YKOCUCTEMBI
(ee crmoCOOHOCTH K JIUTEIILHOMY
CaMONOJAEPKAHUIO, OTHOCUTEIHHO
3aMKHYTBII KpyTrOBOPOT BEILECTB,
HEO0OXOAMMOCTh ITOTOKA YHEPIHH ).
CpaBHUBATH MACTOUTITHBIC U JETPUTHBIE
MUIIEBBIC [IETTH, TPOPHIECKUE YPOBHU
HYKOCUCTEMBI.

PaznuyaTe nupaMuabl NPOAYKIINH,
MAPAMHUJIbl YUCIIEHHOCTH U MTUPAMHUJIbI
Ouromacchbl.

CocTaBIATh UEMU U CETH HUTAHUS.
[lepeunciisaTe CBOMCTBA IKOCUCTEM:
YCTOMYUBOCTb, CAMOPET YIS,
pasBuTHe (CyKIeccus).

OnuceIBaTh MEXaHU3M NOAJIEPKAHUS
PaBHOBECHS B OKOCUCTEMAX.
XapakTepu30BaTh CYKLECCUU, BBISBIST
IPUYHUHBI U 00IME 3aKOHOMEPHOCTH
CMEHBI YKOCHCTEM

4.3

[IpuponHsie
OKOCHCTEMBI

[IpupoaHbIE SKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€P.
DKOCUCTEMA XBOMHOTO WJIN
HIMPOKOJINCTBEHHOTO JIECA.

PackpbIBaTh conepikaHie TEPMUHOB
Yl TIOHSITHIA: BOJHBIC YKOCUCTEMBI,
OMOreoLEeH03bl, (PUTOMIAHKTOH,
300IJIaHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabruyvl u cxemvl: «IKOCUCTEMA
LIMPOKOJIMCTBEHHOIO JIECAY,
«IKocHUcTeEMa XBOMHOIO Jiecay,
«buoleHo3 BogoeMay.

Obopyoosanue: TepOapun U KOJJICKIIUU
pacTEHU U )KUBOTHBIX,
MIPUHAJICKAIINX K Pa3HbIM
AKOJIOTMYECKUM TPYIIIIAM OJHOTO BUA

[TpuBOINUTH MPUMEPHI IPUPOAHBIX
HKOCHCTEM CBOECH MECTHOCTH.
CpaBHUBATh Ha3€MHBIE U BOJHBIC
HKOCHCTEMBI; OpraHU3Mbl, 00pa3yromme
pasHble TpohUYECKHUE YPOBHU

4.4 | AHTpOIIOTEHHBIC AHTPONIOTECHHBIE IKOCUCTEMBI. PackpeiBaTh conep)kaHne TEPMUHOB
KOCHCTEMBI ATPO3IKOCHCTEMBI. Y TIOHATHI: aHTPOTIOTCHHAS SKOCUCTEMA,
Ypboskocuctemsbl. buonorndyeckoe arpo’KocHcTeMa, ypooIKoCHCTeMa,
U XO35IMCTBEHHOE 3HAUCHUE OouopazHooOpasue.
arpo’KOCHCTEM U YPOOIKOCUCTEM. XapakTepru30BaTh arpodIKOCHUCTEMBI
buopasznoobpaszue kak GpakTop 1 ypOOIKOCUCTEMBI, OCOOCHHOCTH UX
yCTOWYUBOCTH dKocucTeM. COXpaHEHHE | CYIIECTBOBAHMUSI.
OMOJIOTMYECKOT0 pa3HOO0pa3us [TpuBOIUTH IPUMEPHI AHTPOITOTCHHBIX
Ha 3emJie. HKOCUCTEM CBOEH MECTHOCTH, OTHCHIBATH
Jemoncmpayuu: UX BUJIOBOH COCTaB U CTPYKTYpPY.
Tabauysl u cxemol: «ATPOILIEHO3Y. CpaBHHBATh COCTaB U CTPYKTYPY
Obopyoosanue: xomnekuus «Bpenurenu | mpUpOIHBIX SKOCUCTEM
BRKHEHUIIINX CEITHCKOXO3IHCTBEHHBIX ¥ arpodKOCHCTEM, arpPOIKOCUCTEM
KyJIbTYp» U ypOo3KOoCcHucTEM
4.5 | buocdepa — VYuenue B. W. Bepnanackoro o 6uocdepe. | PackpbiBath copepkanrie TEPMUHOB
riiodanpHas ['panulibl, cCOCTaB U CTPYKTYpa U TIOHATHH: 6uocdepa, )KUBOE BEIECTBO,

YKOCHUCTEMA 3EMITH

ouocdepsl. dKuBoe BEIIECTBO U €ro
¢ysakuuu. OcodbeHHoCTH Orochepnl Kak

JTAHAMHUYECKOE PABHOBECHE.
OuenuBats Bknan B. . Bepnaackoro
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IJI00AIbHON HKOCUCTEMBI.
JlunaMuyeckoe paBHOBECHE U 0OpaTHas
CBs13b B OHocdepe.

Hemoncmpayuu:

Ilopmpemuwi: B. . Bepranckui.
Tabnuysr u cxemvt: «O0IIAS CTPYKTYpA
ouocheps», «PacnpocTpaHeHne KU3HU
B Ouocdepe», «O30HOBBIN IKpaH
ouochepni»

B CO3/laHUE€ y4eHUs o0 buocdepe.
XapakTepu3oBaTh cocTaB Onocepsl,

(G YHKIIMU )KUBOTO BeliecTBa 6nocdepol
U OTIpeIeNiATh (Ha KapTe) 001acTH ero
HauOOJBIIEr0 PacpOCTPAHEHUS.
[TpuBOAMTH MPUMEPHI MPOSIBIICHUS
GbyHKIMH KUBOTO BelecTBa 6uocdepsl,
OMOT€OXUMUYECKON e TEIILHOCTH
YeNoBeKa.

[epeuncnate 0coOeHHOCTH OUOChEPDI
KaK r100aJbHOM SKOCUCTEMBI 3eMJITH

4.6 | 3akOHOMEpPHOCTHU KpyroBopoTsI BelecTB PackpeiBaTh conep)kaHnne TEPMUHOB
CYIIECTBOBAHMUS ¥ OMOT€OXUMUYECKUE ITUKJIIBI DJIEMEHTOB | M TIOHATUHN: IIEJIOCTHOCTh OMOC]epHl,
ouochepsl (yrnepona, azota). KPYTOBOPOT BEIIECTB,

3oHanbHOCTH OHOCc(hepbl. OCHOBHBIE OMOreOXMMUYECKUE LIUKIIBI
OMOMBI CYIIIH. AJIEMEHTOB, 30HAJILHOCTh OUOChEpHI,
Jlemoncmpayuu: OMOMBI.
Tabruyol u cxemwvl: «KpyroBopor OnuchIBaTh KPYrOBOPOT BEMIECTB,
yraepoza B ouochepe», «Kpyrosopor OMOreOXMMUYECKHUE LIUKIIbI a30Ta
a30Ta B MPUPOJIE» u yriepoja B Ouocdepe.
OOBSICHATH PUYKMHY 30HATBHOCTH
ouocdepsl. [lTepeuncnath
U XapaKTepru30BaTh OCHOBHBIE OMOMBI
cymu 3eMIIn
4.7 | YenoBeuecTBO YenoseuecTBO B Onochepe 3emiu. PackpeiBatTh conepkanue TEPMUHOB

B Ouocdepe 3emiun

AHTPOIIOTCeHHBIC U3MCHCHUS
B Ouocdepe. ['mobanbHbIC

Y TIOHSATHI: aHTPOIIOTEHHBIE U3MEHEHHS,
AKOJIOTMYECKUIN KPU3HC, II100AIbHbBIE
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AKOJIOTUYECKHUE TTPOOTIEMBL.
Hemoncmpayuu:

Tabauyvl u cxemol: «IIpumepHbie
AHTPOIIOI'€HHBIE BO3IEUCTBHUS

Ha IpUupoay», « BaxKHEeNIEe UCTOYHUKHU
3arpsi3HEHUS BO3yXa U TPYHTOBBIX
BOJ», «IlouBa — BaxkHelIIas
cocTapJsitonias ouocheprn», «PaKkToOpsbI
Jerpafanuu nousy, «llapHuKoBbIM

b dexT», «DakTOphl PaIiOaKTUBHOTO
3arpsisHeHus ouocdepsn»; Kpacuas
kaura P®, nzobpaxenus oxpaHsieMbIX
BUJIOB PaCT€HUU U KUBOTHBIX

pOOJIEMBI.

XapakTepusoBarb OMOCHEPHYIO POJIb
YeJI0BEeKa.

[IpuBOANTH MPUMEPHI aHTPOIIOTEHHBIX
U3MEHEeHUM B 6uocdepe.

O1eHUBaTh MOCIEACTBUS 3arPSI3HCHUS
BO3YIIIHOW, BOJHOW CPEbI, U3MEHECHUS
KJIUMaTa, COKpaleHus
onopaznooOpasus.

DopMyIMpOBaTh COOCTBEHHYIO MO3UIINIO
M0 OTHOUIEHUIO K II100aIbHbIM

U PETMOHAJILHBIM 3KOJIOTMYECKUM
npobsieMaM, apryMeHTUPOBATh CBOIO
TOYKY 3PEHUS.

Ha3spiBaTh MpUYMHBI OSBICHUS
IIPUPOTOOXPAHHOU ITHKH,

pacKpbIBaTh 3HaUYCHHE Mporpecca

JUISL TIPEOJIOJICHUST DKOJIOTHYECKOTO
KpHu3uca

4.8

CocyliecTBoBaHuE
TIPUPOIBI
1 YeJIOBEUECTBA

Cocy1iecTBoBaHNE TIPUPOIBI

u yenoBeuecTBa. CoxpaHeHue
OuopazHooOpa3us Kak OCHOBa
YCTOMYUBOCTH OHOC(EPBHI.

OcHOBa palOHAIIBHOT O

YIIPABJICHUS IPUPOTHBIMH PECYPCaMH
Y WX UCTIOh30BaHUE.

JlocTmxeHus OMOJIOrun

PackpeiBaTh copepkaHue TEPMUHOB

Y TIOHATHIL: PallMOHAIBHOE
MPUPOJONOJIB30BAHNE, YCTOMYNBOE
pa3BUTHE, KOIBOIIOIUS.
XapakTepu30BaTh PAllMOHAIBHOE
WCIIOJIb30BAHUE TTPUPOJHBIX PECYPCOB;
OCHOBHBI€ TOJIOXKEHUSI KOHIETIIUN
YCTOMYMBOI'O Pa3BUTHS
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U OXpaHa MPUPOJIbIL.
Jemoncmpayuu:
Tabruywl u cxemwl: «buocdepa u
YEJIOBEK»

HToro yacoB mo teme 9

Pe3epBHOE Bpems 2

OBHIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME
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INEPEYEHDb (KOAUPUKATOP) PACHHPEJAEJEHHbBIX 110 KJIACCAM
MPOBEPSAEMBIX TPEBOBAHUI K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHON MPOI'PAMMBI CPEJHETO OBIIEIO
OBPA30OBAHUA U DJIEMEHTOB COAEPKAHUA 11O BNOJIOI' MU

B denepanbHbIX W pernoHaNbHBIX MPOIEAYypax OIEHKH KadyecTBa O0Opa3oBaHUS
UCIIOJIb3YETCS TMepedeHb (KOAM(PUKATOP) pachpeeseHHBIX MO KjaccaMm MpPOBEPSIEMBIX

TpeOOBaHUN K

pe3yiapTaTaM OCBOEHHMSI OCHOBHOM 00pa3oBaTeNbHOW NpOrpamMMbl

CpeIHEero o0IIero o0Opa3oBaHus U SJIEMEHTOB COJSPIKAHUS 110 OMOJIOTHH.

10 KVIACC

IIpoBepsiemble TPeOOBAHUSA K Pe3yJIbTATAM OCBOEHHMSI OCHOBHOH 00pa30BaTe/ILHOM

NPOrpaMMbl

Kon
MIPOBEPSAEMOTO
pe3yabTara

[IpoBepsieMble TPEIMETHBIE PE3YJIBTATHI OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMBbI CPEHEr0 00IIEro 00pa3oBaHUs

1

ChopMUpOBaHHOCTh 3HAHUM O MECT€ U POJM OUOJOIMHU B CHUCTEME
HAy4YHOTO 3HAaHUS  €CTECTBEHHBIX HayK, B (DOPMHPOBAHHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI MHUpPA M HAYYHOI'O
MHUPOBO33pPEHUS; O BKJIAJ€ POCCUHUCKUX U 3apyOEKHBIX YUYEHBIX-
OMOJIOrOoB B pa3BUTHE OMONIOrHM; (YHKIMOHAIBHOW TPaMOTHOCTH
YeJIOBEKa JUUIsl PEIICHUs )KU3HEHHBIX 3a1a4

YMeHue packpbiBaTh COJACpXKaHHE OMOJOTHYECKHX TEPMHUHOB
Y TIOHATHUM: KU3Hb, KJICTKA, OpraHnu3M; MeTadonu3M (0OMEH BEIECTB
U IPEBPALLEHUE SHEPruu), TOMEOCTa3 (CaMOperyJisLys), YpoBHEBas
OpraHu3alys )KUBBIX CUCTEM, CAMOBOCIPOU3BECHUE (PENPOAYKIIMS),
HACJIEZICTBEHHOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHE

YMeHue uznaratb OMoJIornueckre Teopur (KJIeTouHas, XpOMOCOMHas,
MytaiuoHHas), 3akonbl (I'. Mengens, T. Moprana, H.1. BaBuiosa)
U ydeHus (0 LEHTpaX MHOTrooOpa3usi U MPOUCXOKICHUS KYIbTYpPHBIX
pactenuii H.W. BaBusoBa), onpenensTe TpaHUIlbl UX TPUMEHUMOCTH
K )KMBBIM CUCTEMaM

YMeHue BiaAeTh METOJAAaMH HAydyHOr'O II03HAaHHWS B OHOJIOTHU
(HaOyroficHUE M OINHCAHUE >KUBBIX CHUCTEM, MPOILIECCOB U SBJICHUM;
OpraHu3aius ¢ TMPOBEJICHHE OHOJOTMUYECKOTO DKCIEPUMEHTA,
BBIJIBIDKCHHE  THIIOTE3bl;  BBISBJICHHE  3aBUCHUMOCTH  MEXIY
UCCIICTYeMBbIMH BEIMYMHAMH, OOBSICHCHHUE MTOJTYICHHBIX PE3yJIbTATOB,
WCIIOJIb30BAaHHBIX HAYYHBIX TOHSTHM, TEOpU W 3aKOHOB; YMEHHUE
JIenaTh BHIBOIBI HA OCHOBAHHH MOJTYYEHHBIX PE3YIHTATOB)
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YMeHue BBIACTATh CYIIECTBEHHbIC TPHU3HAKW BHUPYCOB, KJIIETOK
MPOKAPUOT M DJYKAPHUOT, OIHOKJIECTOYHBIX M MHOTOKJIETOYHBIX
OpraHuW3MOB;  OCOOCHHOCTHM  MpOIECCOB  OOMEHa  BEILECTB
U TIPEBpAIICHUS] DHEPrUUd B KIETKE, (DOTOCHHTE3a, TUIACTHYECKOTO
U DHEPreTHYecKoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meiio3a,
OIUIOIOTBOPEHUS,  PA3MHOXKEHUS, HHJUBUAYAIbHOTO  Pa3BUTHUS
opraHusma (OHTOT€HE3)

YMeHHEe TNpPUMEHSTh TIOJYUYCHHBIC 3HAHWSA IS OOBSICHCHUS
OMOJIOTUYECKUX MPOIIECCOB U SIBJICHUM, ISl IPUHSATHUS MPAKTHYECKUX
pEIICHHI B TOBCETHEBHOM KU3HHU B LIETISIX 00ecredeHus: 0€30MacHOCTH
CBOETO 370POBbSl U 3J0POBbSI OKPYKAIOMIMX JIOACH, COOIIOACHHUS
HOPM TPaMOTHOTO MOBEIECHUS B OKPYXKAKOIIEH NPUPOIHOU CpEIE;
NOHUMaHWE  HEOOXOAWMMOCTH  WCIOJB30BaHUS  JOCTHIKEHUH
COBpEMEHHOW OWONIOTUM ¥ OHWOTEXHOJIOTUH ISl PaIlMOHAILHOTO
IPUPOJIOTIOTH30BAHHSI

YMeHue peuiatb JSJICMCHTAPHBIC TI'CHCTUYCCKUC 3add4u Ha MOHO-
)51 I[HFI/I6pI/IIIHOe CKpCHIMBAHUC, CIHOCIIJICHHOC HaCJICAOBAHUC,
COCTaBJIAITH CXCMbI MOHOFH6pPI,Z[HOFO CKpCHIMBAHUA
AJIL IPpEACKAa3aHWA HACJIICJOBAHUSA ITPU3HAKOB Y OPraHn3MOB

YMeHre BBITIONHATH J1Aa0OpaTOpHBIE U TMPAKTUYECKHUE PaboTHI,
coOyrofaTh TpaBHJIa TMPU paboTe ¢ Yy4eOHBIM U J1a0OPaTOPHBIM
o0opyn0BaHHEM

YMeHNEe KPUTHYECKH OICHUBATh WU MHTEPIPETUPOBATH MH(POPMAITHIO
OMOJIOTUYECKOTO  COJIEP)KAaHMsI, BKJIIOYAIONIYIO TICEBJOHAYYHBIC
3HaHWS W3 Pa3MYHbIX HCcTOYHMKOB (CMMU, HaydHO-TIONYIJISIpHBIE
MaTepHalibl); ATHYCCKHUE AaCIEKThl COBPEMEHHBIX HCCIICIOBAHHM
B OMOJIOrMH, MEIHUIIMHE, OMOTEXHOIOTHU

10

YMeHnue cozaBaTh COOCTBEHHBIC TMCHMEHHBIE U YCTHBIE COOOIICHMS,
0000111251 OMOJIOrMYECKYI0 HH(DOPMAIIUIO U3 HECKOIBKUX HCTOYHUKOB,
I'PaMOTHO HCIIOJIh30BaTh MOHATHHHBIN anmapaT OMOJIOTUH

IIpoBepsiemble 3J1IEMEHTHI CONEPKAHMS

Kon [IpoBepsieMbIi AJIEMEHT COAECPIKAHUS
1 buonorus kak Hayka
1.1 buonoruss — Hayka o xuBoil mpupoje. Ponb Ouonorun B GhopMHpOBaAaHUU

COBPEMEHHON Hay4yHOU KapTHUHBI Mupa. Cucrema OMOIOTHYECKUX HAyK
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1.2

MeTonasl TIO3HAHWS JKUBOW MPHPONbI (HAOMIOIEHUE, HKCICPUMEHT,
ONMCaHKE, U3MEpPEHNe, KIaCCH(PUKAIH, MOJACIUPOBAHUE, CTATUCTHYECKAS
00paboTKa JaHHBIX )

JKuBbIe CHUCTEMBI U UX OpraHnmn3anusd

2.1

Kusbie cucrembl (OHOCHCTEMBI) Kak TMpeaMET U3y4eHUs OUOJIOTHH.
CBoiicTBa OMOCHCTEM M MX pa3HOOOpa3ue

2.2

VYpoBHU OpraHu3ayu OMOCHCTEM: MOJIEKYISPHO-TEHETUIECKIH, KIICTOYHBIH,
OpraHn3MeHHbIH, TTOMYJISIIMOHHO-BUI0BON, SKOCUCTEMHBIH, OMOCEepHBIN

XUMHUUYECKUHN COCTAaB U CTPOCHUE KIIETKU

3.1

XHUMHYECKHH COCTaB KJIETKH. XUMHUYECKHUE DJICMEHTHI: MAaKpO3JICMCHTEI,
MHUKPOISJICMCHTHI. Boma mu MHUHCPAJIILHBIC BCIICCTBA. CDYHKHI/II/I BOJBI
N MUHCPAJIbHBIX BCIICCTB B KJICTKCE. HO,IIIICp}KaHI/IC OCMOTHYECKOTO Oaranca

3.2

benxu. CocraB u crpoeHue 0eiakoB. AMMHOKHUCIOTBI — MOHOMEpPHI OEIIKOB.
He3zameHumble M 3aMEHHMBIE AMUHOKHCIOTB. AMUHOKHUCIIOTHBI COCTaB.
VYPpOBHU CTPYKTYpbl O€JIKOBOH MOJIEKYJbl (IE€pBUYHAsA, BTOpUYHAS,
TPETHUYHAs] U YETBEPTHUYHAS CTPYKTypa). XHUMHUYECKHUE CBOMCTBa OEIKOB.
buonornueckue GpyHKIUHA OEIKOB.

depmeHTl — Ouosiormdeckue Karanuzatopbl. CTpoeHue ¢depMeHra:
aKTUBHBIN LIEHTp, cyOcTpaTHas cnenuduunocts. KodhepmenTsl. BuraMuHsbl.
OT1nnuust GepMEHTOB OT HEOPraHUYECKUX KaTaau3aTOpPOB

3.3

VYraeBonpl: MoHOcaxapuabl (IJIOKO3a, pubo3a U Je30Kkcupudo3a),
aucaxapuiibl (caxaposa, JaKTo3a) M IMoJIMcaxapuabl (Kpaxmall, TIUKOIeH,
LEJUTI0103a). bruonornyeckue GyHKIMH YTI€BOIOB.

Jlununael: TpUrAHLEpuAbl, crepouabl, Qochomunuasl. ['mapoduasHO-
ruzpooOHbie cBolicTBa. buonorunueckue QyHkuumu aunuaoB. CpaBHEHHE
YIJ€BOJOB, OCJIKOB U JIMMHIOB KaK HCTOYHUKOB YHEPIHH

3.4

Hyxnennossle kucnorsl: JIHK u PHK. Hykmeornaer — MoHOMEpBI
HyKJIenHOBBIX KUCIOT. Ctpoenne u ¢pynkiun JJHK. Ctpoenue u ¢pyHkumu
PHK. AT®: ctpoenue u pyHKIUU

3.5

[Mutonorust — Hayka o kietke. Knerounast reopusi. MeToabl n3y4eHHUs KIETOK

3.6

Knerka kak mnenmoctHass >kuBasi cucrema. OOmme NTpU3HAKU KIIETOK:
3aMKHyTas HapykHas MemOpana, moisekynbl JIHK kak renermueckuit
anmapar, CUCTEMa CUHTe3a Oelika

3.7

Tunbr kieTok: sykapuoTHUecKas W mpokapuoTuueckas. OcoOeHHOCTH
CTPOEHHUSI TPOKAPUOTHYECKOW KieTKu. KierouHas crTeHka OakTepuil.
CtpoeHne 3yKapuoTUYeCKON KIETKU. OCHOBHBIEC OTJIMYMS PACTUTEIBLHOM,
’KUBOTHOU U TPUOHOMN KIIETKU
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3.8

[1oBEpXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAs CTEHKA, IIMKOKAIMKC, X
¢byakuuu. Ilnasmatudeckass wmemMOpaHa, €€ CBOMCTBA M (DYHKIIMH.
[utoriazma u ee opraHouabl. OJHOMEMOpaHHBIE OpPraHOWJIbI KIIETKH:
sHpomazmaruueckas cetb (OIIC), ammapatr [onbmku, JH30COMBI.
[lonyaBTOHOMHBIE ~ OpPraHOWJbI  KJIETKH: MHUTOXOHJPHUH,  IJIACTHUJBI.
[Ipoucxoxaenrne MUTOXOHAPUH U racTua. Bunel mnactua. HememOpanubie
OpPraHoMJIbl KJIETKU: pUOOCOMBI, KJIETOUHBIM LEHTpP, PECHUUYKH, >KTYTHUKH.
@yHKIMA OPTaHOUIOB KJIETKU. BKiroueHus

3.9

Anpo — perynasTopHbld 1eHTp KiIeTku. CTpoeHue siapa: sfaepHas 0007109Ka,
KapuoIjia3mMa, XpOMaTHH, SJIPBIIIKO. XPOMOCOMBI

3.10

Tpancnopt BelecTB B KJIETKE

H(PISHC,Z[@SITGHBHOCTB KJICTKHN

4.1

OOmeH BemiecTB, WM MeTaboMM3M. AcCUMIIIANUS (TUTACTUYECKU OOMEH)
U JUCCUMMJIISIUS (PHEPreTUYeCKHii OOMEH) — JBE CTOPOHBI EIUHOTO
nporiecca  Merabonm3ma. Tumbl  OOMEHa  BEHIECTB:  aBTOTPOQHBINA
u rereporpodHsiii. Poiabs dhepMeHTOB B 0OOMEHE BEUIECTB U IPeBpallieHUU
HHEPTUU B KJIETKE

4.2

®orocunte3. CBeroBas u TeMHOBasg (a3pl  (porocuHTe3a. Peakiuu
dbotocuaTe3a. IPdexkTuBHOCT, (PoTocuHTe3a. 3HaueHHe (POTOCHHTE3A
JUTS KU3HH Ha 3emie. Brnusinue ycnoBuii cpenbl Ha (OTOCHHTE3 U CIIOCOObI
MOBBIIICHUS €0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PaCTCHHUIA.

XeMocuHTe3. XeMOCUHTE3Upylone OakTepuu. 3HAYEHHE XEMOCHHTE3a
IS 5KU3HU Ha 3eMJIe

4.3

DHepreTuueckuii oOMEH B KIIeTKe. PacIernsieHue BeEIIecTB, BBIJCICHUC
U aKKyMYJIMPOBaHWE DYHEPIHH B KIETKE. DTambl SHEPreTUIECKOro 0OMEeHa.
['mukonus. bpokenue u ero Buabl. KucmopoaHoe okucaeHue, Wiv KIETOYHOE
nbixanue. IPGEeKTUBHOCTh YHEPreTHYECKOro OOMeHa

4.4

Peakiuu wmatpuuHoro cunte3a. ['enermueckas undopmanus u JHK.
Peanu3zanus renerndeckoit nHGopmaiuu B kieTke. [ eHeTHYecKuid KoJ U ero
cBorictBa. TpaHckpunuuss — Marpuudbii cuHTe3 PHK. Tpancmsauus —
ouocunre3 Oenka. KoaupoBanue amuHokucinor. Poms  pubocom
B OMocHHTE3€e Oeka

4.5

Hexnerounsle ¢GopmMbl XKU3HU — BUPYCHL. VICTOpUSL OTKpBITUS BUPYCOB
(A.1. MBanoBckuii). OCOOEHHOCTM CTPOEHUS U KU3HEAEATEIbHOCTH
BUpycoB. bakrtepuodaru. bone3nu pacTeHuil, >KUBOTHBIX W YEJIOBEKa,
BbI3bIBaeMble BUpycamu. Bupyc mMmmyHozepuuura yenoeka (BUY) —
Bo30ynutens CIIMa. Tlpodunaktuka pacnpocTpaHEHUSI BHPYCHBIX
3aboseBaHni
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PasmHoOXxeHHnE M HHAWBUAYAJIBHOC PA3BUTHC OPIraHU3MOB

5.1

Knerounsii UK, WM KU3HEHHBIH HUKN KiIeTKu. MHTepdaza u MUTO3.
[Iponieccsl, mnporekaromue B uHTepdaze. Pemnmukanus — peaxius
matpuuHoro cuure3a JIHK. Ctpoenne xpomocoM. XpoMOCOMHBIN HabOp —
KapuoTun. JIMMJIOMAHBIA W  TalVIOWAHBIA  XPOMOCOMHBIE  HAOOPBI.
Xpomaruabl. Llutonornyeckre OCHOBBI pa3MHOKEHUSI U MHIUBUIYaJIbHOTO
pa3BUTHS OPraHU3MOB.

Henenne xnerku — muro3. Craauu mutosza. I[lpoueccel, mpoucxondiiue
Ha Pa3HbIX CTAIHUSIX MUTO3a. BUOJOrn4ecKnii CMBICI MUTO32

5.2

®opmMbl pa3MHOKEHHSI OPraHU3MOB: Oecriosoe U mojoBoe. Buabl 6ecmnonoro
pPa3MHOXKEHUS: JIeIeHHEe HAJABOE, MOYKOBAHWE OAHO- U MHOT'OKJIETOYHBIX,
CIIOpOOOpa3oOBaHMe,  BEreTaTUBHOE  pa3MHOXeHHe.  VIcKyccTBeHHOE
KJIOHHPOBAaHHUE OPTaHU3MOB, €0 3HAYCHUE JIJIS CEJICKIINU

5.3

[TonoBOE pa3sMHOXKEHUE, €r0 OTJIMYUS OT OECIOI0TO.

Meiio3. Cragun Mmeiioza. [Iponecchbl, MpoucXoAsIIMe Ha CTaauaxX Meno3a.
IToBenenne xpomocom B Meio3e. Kpoccunrosep. buonornueckuii cmbica
Y 3HA4E€HUE MeWo3a

5.4

['ameTtorene3 — mnporecc 00pa30BaHMs IOJIOBBIX KJIETOK Y JKUBOTHBIX.
[lonoBble xkene3bl: CEMEHHUKM M sAUYHUKH. OOpa3oBaHHE U pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CIepMaTo30ul, SMIeKJIeTKa) — ClepMaToreHes
u ooreHe3. OCOOEHHOCTHM CTPOEHHUS SMUEKIETOK M CHEpMaTO30M0B.
OmnonorBopenue. [laprenorenes

5.5

NuauBuayanbHoe pa3BuTHE (OHTOTeHe3). OMOpPHUOHAIBHOE pa3BUTHE
(amOpuorenes). OTambl SMOPUOHAIBLHOTO PA3BUTUS Y TMO3BOHOYHBIX
KUBOTHBIX: JIpOOJIeHUE, TacTpyisiius, opraHoreHe3. [loctamOpuonanbHOE
pa3BuTHe. THUIBI MOCTAIMOPUOHAILHOTO pa3BUTHA: MPSMOE, HEMPSMOE
(MmmunHOYHOE). BrnmsitHMe cpeapl HAa pa3BUTHE OPraHU3MOB; (PaKTOPBHI,
CTIIOCOOHBIE BBI3BIBATh BPOXK/ICHHBIE YPOJICTBA.

Poct u pasButne pacteHuii. OHTOT€HE3 LIBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHH, CTaJIUU Pa3BUTHUS

H&CJ’ICI[CTB@HHOCTB N UBMCHYHMBOCTb OPIraHU3MOB

6.1

IIpenmer w 3agaum reHeTuku. McTropus pa3BuUTHUS TEeHETUKU. Bknan
POCCUIMCKMX M 3apyO€XHBIX YUYEHBIX B PAa3BUTHE T'E€HETUKU. MeTobl
F€HEeTUKU  (TMOPUIIONOTUYECKUM, IIUTOTCHETUYECKUM, MOJIEKYISIPHO-
reHeTndeckuii). OCHOBHBIE TEHETHYECKHE TIOHATHA. | eHeTHmdecKas
CHMBOJIMKA, UCIIOJIb3yeMas B CXeMaX CKPEIIMBaHUN

6.2

3aKOHOMEPHOCTH HaCJICAOBaHUS MPU3HAKOB, yCTaHOBJICHHBIEC I'. MenHmenem.
MonorubpuHoe CKpenBaHue. 3aKOH €IWMHO00pa3us THOPHI0B IEPBOTO
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nokosieHus. IIpaBuino nOMUHUPOBaHWsA. 3aKOH PACIIECIUICHUS IPU3HAKOB.
I'mnore3a yncroTel ramet. [loaHOE M HEMMONMHOE TOMUHUPOBAHUE.
JurnbpugHoe  cKpellMBaHHE. 3aKOH  HE3aBHCHMOIO  HAcleJAOBaHUS
npu3HakoB. LluToreHernyeckue OCHOBBI JUTHOPUIHOTO CKpPEIIMBAHUS.
AHanmsupyomiee  cKpemuBaHue.  Mcnosp30oBaHHWE — aHAIM3HUPYIOLIETO
CKpELLMBaHUs AJIsl ONpe/IeSICHUs] TeHOTHUIIa OCOOU

6.3

CuemnieHHoe  HacieqoBaHue — npuszHakoB. Pabora T.  Moprana
M0 CLEIMJEHHOMY HAacJelIOBaHMIO TeHOB. Hapyiienue cleruieHusi reHoB
B pe3yJbTaTe KPOCCHHIOBEpPAa. XPOMOCOMHAs TEOPHUsS HACJIEICTBEHHOCTH.
I'eneTnueckue KapThl.

['enerrka nosa. XpoMOCOMHOE ONpPEEICHHE MMojaa. AYTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['oMorameTHble U rereporameTHsle opranu3Msl. HaciienoBanue
IIPU3HAKOB, CLEIJICHHBIX C II0JIOM

6.4

N3MeHYHNBOCTb. Bunsr W3MEHYMBOCTH: HeHacJICACTBCHHAs
YW HacJleACTBeHHasA. Ponb cpeapl B HEHACIEACTBEHHOW W3MEHYHMBOCTH.
XapakTepucTuka MOIU(PUKAITMOHHON M3MEHUMBOCTH. BapuanmoHHBIA psij
W BapualnMoHHasi kpuBag. Hopma peakumu mnpuszHaka. KojauuecTBEeHHBbIC
M KayeCTBEHHbIE TMpPU3HAKM M UX HopMma peakiuu. CBoiicTBa
MOIU(DUKAIIMOHHONW U3MEHUUBOCTH

6.5

HacnencrsenHnasi, wiM TeHOTHUNUYECKas, U3MEHYMBOCTh. KomOuHaTUBHAs
M3MEHYMBOCTb. MeHo3 W MOJ0BOM MpOoIecC — OCHOBa KOMOWHATUBHOU
M3MEHYMBOCTU. MyTalMoHHas U3MEHUYUBOCTh. Kilaccudukarus myrtaruii:
F€HHbIE XPOMOCOMHBIC, TEHOMHBbIE. YacToTa W TPUYMHBI MYyTalUM.
Mytarensbie (HakToOpbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACJIEICTBECHHOM
n3MeHunBocty H.M. BaBuiosa

6.6

I'enetnka uvenoBeka. Kapuorun uenoBeka. OCHOBHBIE METObI T€HETHKU
YeJIoBeKa: reHeaJloTUYECKUH, OJIN3HEIOBBIN, [IUTOTCHETUYECKUH,
OMOXMMHUYECKUM, MOJIEKYJISIpHO-TeHeTHUeCKHuii. COBpeMEHHOE OIpeIeTICHNe
F€HOTUNA: TMOJHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIIUPOBAHHUE, B TOM
yucie ¢ nomonisto I11IP-ananuza. HacrnencrBeHHbIe 3a001€BaHUS YeIOBEKa:
reHHbie 00ye3Hu, OOJIE3HW C HACIEACTBEHHOW MPEapacrloiOKEHHOCTHIO,
XpoMOCOMHBIE OoJie3HUu. (CoMaTH4ecKhue ¢ TEeHEPAaTUBHBIE MYTallUM.
[IpuHuumner  3M0poBOoro oOpasza JKM3HU, JUArHOCTUKH, MPOQUIAKTHKH
u JICYCHUS T€HETUYECKUX OoJie3He. Menuko-reHeTH4eCKOe
KOHCYJIbTUPOBaHHUE. 3HAUCHUE MEUIIMHCKON T'€HETUKHU B MPEOTBPAILICHUN
1 JICUYCHUY TeHEeTUYECKUX 3a00JICBaHUH YEIOBEKa

Cenekius oprann3MoB. OCHOBBI OMOTEXHOJIOTHU

7.1

Ceneknus Kak HaykKa U Mmpouecc. 3apoKICHHUE CEJIEKUUHA U TOMECTHUKALNS.
Yuyenue H.W. BaBwioBa 0 1eHTpax NPOWCXOXKACHHUS W MHOTOOOpa3us
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KyJIbTYpHBIX pacTeHui. LIeHTphl MPOUCXOXKIEHUS JAOMAIIHUX >KUBOTHBIX.
Copr, nopoa, mramm

7.2

CoBpeMeHHbIE METOJ/IbI CeNeKITuU. MacCoBBId M MHAWBUIYAIbHBINH OTOOPBI
B  CCJIIGKUMM  pacTeHMl W  >KMBOTHbIX.  OIleHKa  3KCTepbepa.
bnv3kopo/icTBEHHOE CKpellMBaHue — HWHOpUAMHT. Ywucrtas JHUHUSL.
CkpemuBanue 4YUCTBIX JUHUK. [erepo3uc, wiM THOpUIHAs CHIIA.
HeponcrBenHoe ckpeniuBanve — ayrOpuauHr. OTaajieHHas TuOpuan3aius
U ee ycrexu. VCKyCcCTBEHHBI MYTareHe3 M II0JIyYEHHUE IMOJIUILIOUOB.
JlocTrKEeHUs CENEeKIINU PACTEHUM, d)KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buorexHonorus Kak oTpacib IIPOU3BOACTBA. I'€HHAs MHXKEHepus. OTarbl
coznanusi pekomOuHanTHoi JIHK u TpaHcrenHbix opranuzmoB. Kierounas
uHKeHepus. Kierounesle KynbTypbl. MHKPOKIOHAIBHOE pPAa3MHOKEHHE
pactenuid. KioHMpOBaHME BBICOKONPOAYKTUBHBIX CENbCKOXO3IMCTBEHHBIX
OpPraHU3MOB. JKOJOrHnYecKHue U 3tnyeckue mpoonemsl. MO — renerndecku
MOIU(DUIIUPOBAHHBIE OPTaHU3MBI
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IIpoBepsieMmble TPeOOBaHUA K Pe3yJibTaTaM OCBOCHHMS OCHOBHOH 00pa30BaTe/IbHOM

MpOrpaMmbl

Kon
MIPOBEPSEMOTO
pe3yibTara

[IpoBepsieMble TpeIMETHBIE PE3YJIHTaTHl OCBOSHUS OCHOBHOM
o0pa3oBaTenbHOM IPOrpaMMBI CPETHETO 00111ero 00pa3oBaHus

1

CpopMHUpPOBAHHOCTh 3HAHUN O MECTE€ U POJM OMOJIOTMU B CUCTEME
HAy4yHOrO0 3HAHUS  €CTECTBEHHBIX HayK, B (HOpMUPOBaHUU
COBPEMEHHOM €CTECTBEHHOHAYYHOW KAPTUHBI MHpa W HAYYHOI'O
MHUPOBO33PEHUS; O BKJIAA€ POCCUHUCKUX U 3apyOEKHBIX YUYCHBIX-
OMONIOrOB B pa3BUTHE OWONOTUH; (PYHKIHOHAIBHOM TPaMOTHOCTH
YeJioBeKa JIUIsl peLIeHMs] )KU3HEHHBIX 3a]1a4

YMeHue packpbiBaTh COACPKAHUE OMOJIOTMYECKUX TEPMUHOB
Y TIOHSITUI: BHJI, TIOMYJISIMS, T€HO(POH/I, SBOIOIHS, IBUKYIITUE CHITBI
(dakTopsI) ABOJIIOIIHH, PUCIIOCOOIEHHOCTh OpraHU3MOB,
BUJI000pa30BaHuE, IKOJIOTHYECKHE  (DaKTOpHI, HKOCUCTEMA,
OPOAYLIEHThl,  KOHCYMEHTBI,  PEIYIEHThl, LEeNU  I[HUTAHHUS,
IKOJIOTMYEcKas mupaMmuia, OuoreoreHos, ouocdepa

YMeHne wuznaraTh OMOJOTHYECKHE TEOPUHU (DPBOJIOIMOHHAS TEOpHs
Y. JlapBuHa, CHUHTETHYECKas TEOPUS  DSBOJIOLMH), 3aKOHBI
W 3aKoHOMepHOCTH (3aponplimieBoro cxojacrea K.M.  bopa,
YyepeloBaHUsl  TJIABHBIX  HANpaBlICHUM W TyTeH  DBOIIOLMHU
A.H. CeeproBa, yuenuss o Ouochepe B.M. Bepuanckoro),
OMPEIEeTISATh TPAHULIBI UX TPUMEHUMOCTHU K KUBBIM CUCTEMaM

YMeHue BIafeTb METOJaMH HAydyHOro IIO3HaHHMs B OHOJIOrMH
(HaOnroleHNE U OINKCAHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUN;
OpraHu3anus U [pOBEIEHUE OUOJIIOTMYECKOrO0 HIKCIEPUMEHTA,
BBIJIBIDKEHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCHUMOCTH  MEXIY
UCCIIEAYEMBbIMH BETUYMHAMHU, O0BSICHEHUE MOY4YEHHBIX PE3YyJIbTaTOB,
VCIIOJIb30BAHHBIX HAYYHBIX IOHATHUWA, TEOPUM M 3aKOHOB; YMEHUE
JIeNaTh BHIBOABI HA OCHOBAHUM MOJYYEHHBIX PE3YyIbTaTOB)

YMeHue  BBIACHATH  CYIISCTBEHHBIC  TPU3HAKK  CTPOCHHS
OHMOJIOTMYECKUX OOBEKTOB: BHJIOB, TONMYJIUNA, IPOMYIICHTOB,
KOHCYMEHTOB,  PEAYIICHTOB,  OHOTCOIEHO30B U  DKOCHUCTEM;
OCOOCHHOCTH  TPOIIECCOB  HACJICJACTBEHHOW  WM3MCHUYMBOCTH,
€CTECTBEHHOr0 0TOOpa, BUI000pa30BaHUs, MPUCIOCOOJICHHOCTH
OpPraHW3MOB, JICUCTBUS ASKOJOTHYECKUX (PAKTOPOB HA OPraHU3MBI,
IIepeHoca BEIIECTB M TTOTOKA YHEPTUU B IKOCHCTEMaX, aHTPOIIOT €HHBIX
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U3MEHEHUH B 9KOCHUCTEMaX CBOCH MECTHOCTH, KPYTrOBOPOTa BEIIECTB
1 OMOT€OXMMHUYECKUX ITUKIIOB B Onocdepe

YMeHne NpuUMEHSATHh TOJNYYCHHBIE 3HAHUS I OOBSICHEHHS
OMOJIOTMUECKUX MPOIECCOB U SBJICHUM, JUISl MPUHITUS TPAKTHYECKUX
pelieHni B MOBCEIHEBHOM KU3HU B IEJIsX 00ecTieueHus: 0€30MacHOCTH
CBOET'0 3JIOPOBbS W 370POBbSl OKPYXKAIOIIUX JIFOJICH, COOJIIOAEHUS
HOPM TPaMOTHOTO TOBEACHUS B OKPYXAIOUIEH MPUPOIHON CPEHE;
[IOHUMAaHUE HEOOXOIUMOCTH HCIIOJIb30BaHUS JIOCTHKEHUMN
COBPEMEHHOI OMOJIOTUH JUISl PAIIMOHAIBHOTO TIPUPOIOIIOIb30BAHMS

YMeHue peliaTb 3JICMCHTAPHEBIC OMOJIOTHYECKHE 3agadn, COCTaBJIATH
CXEMEI IIEPEHOCA BCUICCTB U OHCPIruu B OKOCUCTEMAX (HCHI/I HI/ITaHI/IH)

YMeHue BBIONHATH Ja0OpaTOpHBIE U TPAKTHYECKHE PaOOTHI,
coOmomare mpaBujia Mpu paboTe ¢ y4eOHBIM U JabOpaTOPHBIM
00opy10BaHHEM

YMeHHe KPpUTHUECKH OLIEHUBATh U MHTEPIPETUPOBATH UHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP)KAaHMs, BKJIIOYAIOUIYI0 IICEBJOHAYYHBIC
3HaHUSA W3 Pa3IM4HbIX KUCTOYHUKOB (CMMU, HaydHO-moOmyJisipHbIE
MaTepuabl); pacCCMaTPUBATh TJIOOATBHBIE SKOJIOTHYECKUE MPOOIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULUIO

10

YMeHnue co3naBath COOCTBEHHBIE MUCHbMEHHbBIEC U YCTHBIE COOOIIECHHS,
0000111251 OMOJIOTHYECKYI0 MH(DOPMAIIHUIO U3 HECKOJIBKUX UCTOYHUKOB,
IPaMOTHO HMCIIOIh30BATh MOHATUWHBIN anmapar OuOJIOTHH

IIpoBepsieMble 3JIEMEHTBHI COAEPKAHUS

Kon [IpoBepsieMbIN AJIEMEHT COACPIKAHUS
1 DBOJIIOIIMOHHAA OUOJIOTHS
1.1 DBOJIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CuzerenscTBa 3BOMIONUU. [lameoHTONOrMYECKUE: MOCIEI0BATENbHOCTD
MOSIBIICHUST BUIOB B MAJICOHTOJIOTMUYECKOM JIETONNCH, TIEPEXOAHBIE (DOPMBI.
buoreorpaduueckue: cxoactBo U paznuuue (GayH u Quop MaTepUKOB
U OCTPOBOB. DMOPHOJIOTHYECKUE: CXOJICTBA U PA3IUUUs SMOPUOHOB Pa3HbIX
BUJIOB TMO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTHYHBIE,
aHAJIOTUYHbIE, PYAMMEHTApHBbIE OpraHbl, araBU3Mbl. MOJEKYIspHO-
OMOXMMMYECKHE: CXOJICTBO MEXAHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX
MeTabOINYECKUX MyTe Y BCEX OpraHu3MOB
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1.2

OpomononHast Teopusi Y. Jlapsuna. Ilpeamochbuiku BO3HUKHOBEHHS
TapBUHU3MA. [[BIOKYyIIIE CHIIBI ABOJTIOIMN BUIOB 110 JapBuHy (M30BITOUHOE
pa3MHOXKCHHE TIpU  OTPAaHWYCHHOCTH  PECypCOB,  HEOINpeneacHHas
M3MEHYMBOCTb, 00ph0a 3a CYIIECTBOBAHUE, €CTECTBEHHBINH OTOOD)

1.3

Cunternyeckas Teopus sBomounu (CTD) U OCHOBHBIE €€ IOJIONKEHUS.
Muxkposostonus. [lonynsiust kak eTUHUIA BUJIa U SBOJTIOLUU

1.4

JBrkyiue cumbl (hakTophl) IBOJIOIUU BUIOB B Mpupoae. MyTairoHHbII
Ipolecc M KOMOMHATUBHAsg W3MEHYUBOCTb. [lONMyNsiMOHHBIE BOJHBI
u gaperd renoB. Mzomsumss u wmwurpanus. EcrtecTBeHHBI 0TOOpP —
HaMpapJoUMi GakTop 3Boaronuu. @opMbl €cTECTBEHHOrO 0TOOPA.
[Tprucrioco6neHHOCTh OPraHU3MOB Kak pe3ynbTar 3Boiouuu. IIpumepst
MPUCTIOCOOJIEHUH y OpraHu3MOB. ApOMOP(O3bI U UAHOAAANTALIUH.

Bun wu BumooOpazoBanue. Kpurepunm Buma. OcHOBHbIE (HOPMBI
BU1000pa3oBaHus: reorpaduieckoe, SIKOIOrHIecKoe

1.5

MaxkposBomtonusi. DopMbl  3BOTIONUHN:  (UIETUYECKAs, JAUBEPreHTHAs,
KOHBEPreHTHas1, apajuiesbHas. HeoOpaTuMocTs 3BOMIOLMH

Bo3HukHOBEHME U Pa3BUTHUC KU3HU HA 3emie

2.1

JloHay4HbIE MPEACTABICHUS O 3apOXKICHUU XU3HU. HaydHble TrUmoTe3sl
BO3HMKHOBECHUS JKM3HHM Ha 3emiie: aOMOTeHe3 U MaHCIepMus. XUMUdIecKas
ABOJIIOIHUA. DKCIEPUMEHTAIBHOE MOJATBEP)KACHUE XUMHUYECKOU IBOIIOIUU.
Havanpubie aTamnbl Ouonorumdeckod sBomonuu. ['unoreza PHK-mupa.
IlepBbie keTKM U uX 3BOMtONUA. DOPMHUPOBAHNE OCHOBHBIX T'PYII KUBBIX
OpraHu3MOB

2.2

PazButre xu3HM Ha 3emie 1o spaM W nepuojam. Karapxeil. Apxeiickas
U mpoTepo3oiickas Ipel. Ilaneo3oiickas spa U ee MepUobl: KEMOPUICKUH,
OpIOBUKCKHM, CHIIYPUMCKWM, JEBOHCKUW, KaMEHHOYTOJIbHBIA, MEPMCKHUU.
Me30301CcKas 3pa U €€ TEPUOIbl: TPUACOBBIN, FOPCKHUM, MEJTIOBOM.
KaliHo30iickass 3pa W €€ Tnepuoapl: MNaJICOr€HOBBIM, HEOTCHOBBIM,
AHTPONOT€HOBBINA. XapAKTEPUCTUKA KIIMMATa U T'€OJOTHUYECKHUX MPOLECCOB.
OcCHOBHBIE ATanbl HBOJIOIUU PACTUTEIIBHOTO M HWBOTHOTO MHpA.
Apomopdo3bl y pacTeHH U KUBOTHBIX. [losiBIIeHUE, pacliBET U BHIMUPAHUE
IPYIII KUBBIX OPraHU3MOB

2.3

CucremMa OpraHM4YecKoro Mupa Kak OTpakeHHe 3BoJtoLHH. OCHOBHbBIE
CUCTEMATHYECKUE TPYIIbl OPraHU3MOB

2.4

DBOIIOLMS YeJIOBEKa. AHTPOIIOJIOrMs KaK HayKa. Pa3BuTue npencraBieHuin
O MPOUCXOXKIEHUN YesloBeKa. MeToabl u3ydeHus antpomnoreHesa. Cxoacraa
U pPa3IUyusg 4YeloBeKa M JKUBOTHBIX. CHCTEMaTHYECKOE TMOJIO0KEHUE
YEJI0BEKA.
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JBuwxymme  cunel  (paxTopel)  aHTpomoreHe3a.  HacienctBeHHas
W3MEHYHMBOCTh M €CTECTBEHHBIM 0TOOp. OOLIECTBEHHBIM 00pa3 KU3HU,
M3TrOTOBJIEHUE OPYAMI TPya, MBIIUIEHUE, PEYb

2.5

OCHOBHBIE CTaIMU U BETBU HBOJIIOIIMH YEJIOBEKA: aBCTPAIONMUTEKH, YenoBek
ymenslii, YenoBek mnpsamoxoasummi, YenoBeKk HEaHIEepTalbCKui, YenoBek
pa3yMHbId. Haxogku WMCKOMaeMbpIX OCTAHKOB, BpEMs CYILECTBOBAHUS,
00J1acTh pacpoCTpaHeHUs, 00BEM TOJIOBHOTO MO3ra, 00pa3 *KU3HU, OpYIAUs

2.6

YenoBeueckne pacbl. OcCHOBHBIE OONBIIME pPachl:  €BPOINEOUTHAST
(eBpasmiickasi), Herpo-aBcTpajioujHas (dPKBaTOpUAJIbHAS), MOHIOJIOMAHAS
(a3marcko-amepukaHckas). UepTbl MPHUCIIOCOOTICHHOCTH TMPeaCTaBUTENICH
YeJIOBEUECKUX pac K YCIOBHSIM CYIIECTBOBaHUS. EMMHCTBO UYelOBEYECKHX
pac. Kputuka pacuzma

Opranusmbl U OKpYyXKaroias cpeza

3.1

DKoorus Kak HayKa. 3&,[[3‘11/1 " pa3aciibl 9KOJIOTUH. MCTOI[BI SKOJIOIT'MYCCKHUX
HCCHGHOB&HHﬁ. DKOJIOTHYECKOE MHUPOBO33PCHUC. CpC,ZII)I oOuTaHUSA
OpraHHu3MOB: BOAHAasd, Ha3CMHO-BO3yIIHAA, IIO4YBCHHAI,
BHYTPHOPIraHHU3MCHHAs

3.2

Oxonorunyeckue ¢akropsl. Kiaccubukamus sKoIoruyeckux (akTopoB:
abnoTnyeckue, OMOTUYECKHE U aHTPOIOTeHHbIE. JelicTBHE SKOJOTUYECKUX
(bhakTOpOB Ha OPTraHU3MBI

3.3

AOGuoTndeckue pakTopbl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOoTONeproan3m.
[IpucniocobyieHnust OpraHu3MOB K JEHCTBUIO aOMOTHYECKUX (DaKTOpOB.
buonornueckue purmbl

34

buotnueckue  ¢axtopsl.  Buasl  OMOoTHUECKHMX ~ B3aUMOJACHCTBHUIA:
KOHKYpPEHIUS, XHUIIHUYECTBO, MApa3sHTU3M, MYTYalu3M, KOMMEHCAIU3M
(Hax1eOHMYECTBO, KBAPTHUPAHTCTBO), aMEHCAIN3M, HEUTpaIU3M. 3HAYCHUE
OMOTUYECKUX  B3aUMOJEMCTBHI  JUIsl  CYILIECTBOBAHMS ~ OPraHU3MOB
B IIPUPOAHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHE XApaKTCPUCTUKU  IIOIYJIALIUH. OcHOBHBIE TTIOKa3aTEIn
MMonmyJesinu:  4YHUCICHHOCTBL, IINIOTHOCTBb, pPOXKIACMOCTb, CMCPTHOCTD,
IIpUpoOCT, MUT'PALTHA. J_—[I/IHaMI/IKa YUCJICHHOCTH ITOITYJIIOHWHU U €C PCTYJIALINA

COO6H_ICCTB21 H 3KOJIOTHYE€CKHUE CUCTEMBbI

CooOurecTBO opranu3MoB — OuoleH03. CTpyKTypbl OMOLIEHO3a: BUIOBas,
MPOCTpAaHCTBEHHAs, Tpoduueckas (ruieBas). Buabl-momuHantel. CBs3u
B OMOLIEHO3E

4.2

Dxoyiorudyeckue cucrembl (dkocucteMbl). Ilonstue 00 skocucteme
u  OworeorieHo3e. DyHKIMOHATBHBIE  KOMIIOHCHTBI ~ JKOCHCTEMBI:
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IPOAYLEHTBI, KOHCYMEHTBI, penyleHThl. KpyroBopoT BellecTB M MOTOK
HEprum B 3KocucTteMme. Tpoduueckue (MUIIEBBIE) YPOBHU 3KOCHCTEMBI.
IInmeBpie nenu u cetn. OCHOBHBIC ITOKA3aTeIM YKOCHCTEMBI: OmoMacca,
OPOAYKIMUSA. ODKOJOTMYECKHE MHPAMUJIbl: MPOAYKLUHH, YHUCIECHHOCTH,
onomaccel. (CBOMCTBa 3KOCHUCTEM: YCTOMYMBOCTb, CaMOPETYJISALHS,
passutue. Cykieccus

4.3

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEeK. DKOCUCTEMA XBOMHOTO
WJIM IIAPOKOJIMCTBEHHOTIO JIeca.

AHTPOIIOTEHHBIE ~ AKOCUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe 17} XO3SIIICTBEHHOE 3HAYEHHE arpo3KOCUCTEM
U ypOOdIKOCHUCTEM.

buopasnooOpa3ue kak (akTop ycroiumBocTu 3KocucteM. CoxpaHeHHE
OMOJIOTMYECKOr0 pa3HOOOpa3us Ha 3emiie

4.4

Yuenne B.U. Bepuaackoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ounochepsr. JKupoe BemectBo u ero Gpynkiuu. OcodbeHHOCTH OMOChEpPhI Kak
r00anbHON SKOCUCTeMBbl. /lMHaAMuU4eckoe paBHOBECHE M OOpaTHas CBS3b
B Ouocthepe. KpyroBopoTbl BemecTB M OHOT€OXMMHUYECKUE ITHKJIIBI
aJeMEeHTOB (yriiepoja, a3ora). 30HAIBHOCTh Ouochepbl. OCHOBHBIE OMOMBI

CYIIN

4.5

YenoseuecTBo B Onocdepe 3emian. AHTpONOTeHHBIC H3MEHEHHS B Onocdepe.
['moGanbpHBIC YKOTOTHISCKHUE TTPOOIEMEL.

OcHOBa pallMOHAJIBHOTO YIPABICHUS TPHPOJAHBIMH pECypcaMH € HX
UCITOJIb30BaHME. JJOCTHKEHUST OMOJIOTUY U OXpaHa MPUPOJIBI
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