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®denepanpHas pabouast mporpamma o yueoHomy npeamety «buomorusy (6a30BbIit
ypoBeHb) (mpeamerHas oOnactb «EcrecTBeHHO-HayuHBIE MpeaMeThD») (danee
COOTBETCTBEHHO — MporpamMma Mo OHOJIOTHH, OMOJIOTHS) BKIIIOYAET MOSICHUTEIBHYIO
3aMKCKY, COACpKaHue OOy4YeHUSs, IUIAHUPYEMble pe3yJIbTaThl OCBOEHUS MPOrPaMMBbl
1o OMOJIOTHH, TEMaTHYECKOE IJITAaHUPOBAHHUE.

[TosicHuTenpHAS 3aMHMCKa OTpa)kaeT OOIMHME TEeNW W 3aJlayd U3Y4YeHHUS OHMOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ HM3yYEeHHIO OO0YyYarolMMUCH,
MECTO B CTPYKType Y4eOHOro TIUIaHa, a TakKe TOJIXOIbl K OTOOpY COIEp KaHWMs,K
OTIPEICIICHUIO TUIAHUPYEMBIX PE3YJIbTATOB.

Conepxanue OOydeHHS PACKPBIBAET  COJEP)KATENbHbIE JIMHUM, KOTOpHIE
MpeaIaraloTcs JUisi 00sS3aTeIbHOTO M3YYEHHUSI B KAXKIOM KJIacCe Ha YPOBHE CPEIHETO
oO1mero oOpazoBaHms.

[TnanupyeMbple pe3yJbTaThl OCBOCHHUS TNPOTPAaMMBI IO OHOJIOTHMHM BKJIIOYAIOT
JUYHOCTHBIE, METaIlPEAMETHBIC PE3yJIbTaThl 3a BECh IMEpHOa OOYyUYCHHS HAa ypOBHE
cpenHero odiiero o0pa3oBaHusl, a TakKe MPEAMETHBIC JOCTUKEHUS 00Yy4aroIerocs 3a
Kbl 101 O0y4YeHUS.

HOACHUTEJBHASA 3AIIMCKA

[Ipu paszpaboTke TporpaMMbl IO OHOJIOTUHM TEOPETUYECKYI0  OCHOBYIA
OTIpeIEeTICHUS MOAX00B K (POPMUPOBAHUIO COJEPKaHUSI Y4eOHOTO TMpenMera
«buonorus»  cocTaBWIH: KOHIIENTyaJIbHBIE MOJIOKEHHUS Or'oC COOo
B3aMMOOOYCIIOBJICHHOCTH II€JIeH, CollepKaHusl, pe3yabTaTOB 00y4YeHUsS U TpeOOBaHUMN K
YPOBHIO TOATOTOBKH BBIITYCKHUKOB, TOJIOKCHHS 00 OOMMX IENsIX W MPUHIUIAX,
XapaKTEepU3YIOUIMX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPEIHEro 00I1ero oopa3oBaHus
B Poccuiickoit ®@enepannu, a Takke MOJIOKEHUS O creundruke OMOJIOTUH, €€ 3HAUCHUH
B TIO3HAHWH JKUBOH MPUPOJIBI U 00ECIICYCHUH CYIIICCTBOBAHMS YEJIOBEYECKOTO OOIIECTBA.
CoryiacHO Ha3BaHHBIM TOJIOKEHUSM OIPE/IeNIEHbl OCHOBHBIE (DYHKIIMHM MPOTPaMMBbI IO
OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma mo Oumosioruu ma€T MpEACTaBICHHE O IENsaX, 00 oOIei crpareruu
oOy4eHHMs, BOCOIUTAHUSI M Pa3BUTUS OOY4YaIOMIMXCA CPEACTBAMH y4eOHOTo MpeameTa
«buonorus», ompenenseT o00s3aTeNIbHOE NPEIMETHOE COJIEp)KaHHE, €r0 CTPYKTYpY,
pacnpeneneHue 1o pasjiesaaM i TeMaM, peKOMEHIyEMYI0 TIOCIIE0BATENbHOCTD U3YUEHUS
y4eOHOT0 MaTepHraia ¢ y46TOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, JIOTUKU
00pa30BaTeIHLHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEH 00yJaronuxcsl.

B mporpamme mo OHOJOTHH TaKXKe YYHUTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAaNpeIMETHBIM U  TPEAMETHBIM  pe3ylibTaraM  OOy4YeHUS
B (OpPMUPOBAHWU OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEIBHON IEATEIIBHOCTH/YU4eOHBIX
JEHCTBUI 00YyJarOIIMXCs IO OCBOSHUIO COJIEPKaHUsI OMOIOTHUECKOTO 00pa30BaHUS.

B mporpamme mo Owmonorum (10-11 kmaccel, 0a30BBIH YpPOBEHB) peaM30BaH
MIPUHITUI MPEEMCTBEHHOCTH B M3YyYCHHH OWOJIOTHH, OJIarojaps 4eMy B Hel
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IPOCMATPUBAETCS HAIIPABIEHHOCTh HA Pa3BUTHE 3HAHUMN, CBA3AHHBIX C OPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUSA, IIEHHOCTHBIX OpHUEHTAlMi  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIIICHUS, MPEACTABICHUN O 3I0POBOM 00pase *KU3HU U OepeKHBIM
OTHOLIEHHEM K OKpYXaIllen NnpupoaHou cpeae. Ilostomy Hapsay ¢ H3ydeHUEM
OOIIEOMOTOTUYECKUX TEOPH, a TakKe 3HAHUH O CTPOCHUHU >KUBBIX CHUCTEM Pa3HOIO
paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOUIMX B HHUX TMPOILIECCOB B MPOTPAMMETIO
OMOJIOTUU y/IENIEHO BHUMAaHUE MCIOJb30BAHUIO MOTYYEHHBIX 3HAHUM B MOBCEIHEBHON
KU3HU JIJIS pEIICHUS IPUKIIAHBIX 33/1a4, B TOM UKCIIe: MPOQPUIAKTUKHI HACIEICTBEHHBIX
3a00JIeBaHUN YeJIOBEKa, MEAMKO-TEHETUYECKOTO KOHCYJIbTUPOBAaHUSA, OOOCHOBaHUS
HKOJIOTMYECKH 1IETIECO00Pa3HOro MOBEACHHS B OKpY>Kalolllel MPUPOAHON cpejie, aHaIn3a
BJIMSIHUSL XO3AWCTBEHHOM [IEATEIbHOCTH YEJIOBEKa Ha COCTOSHUE MPHUPOJIHBIX U
UCKYCCTBEHHBIX JKOCHUCTEM. YCHIICHHE BHUMAaHUS K MPUKIATHON HANpaBICHHOCTH
yuebHoro mnpeamera «buOJIOTHA» NPOAUKTOBAHO HEOOXOAUMOCTBIO OOecTeueHUs
YCIIOBUH [UIsl PEIICHUs OAHOW M3 aKTyalbHBIX 3a7a4 IIKOJHHOTO OHMOJIOTHYECKOTO
oOpa3oBaHMsl, KOTOpasi Ipeanojaraer (GpopMupoBaHUe y OOy4arOUIMXCA CIIOCOOHOCTU
aIalTUPOBATHCA K M3MEHEHUSAM JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

[Iporpamma 1Mo OWONOTHU SIBISETCS OPUEHTHUPOM JJIsi COCTaBIICHUS pPadOYMX
porpamMm, aBTOPbI KOTOPHIX MOTYT NPEIJIOKUTh CBOM BapHaHT IMOCJIEI0BATEILHOCTH
U3Y4YCHHUS M CTPYKTYpHl Y4eOHOTrO MaTepualia, CBOE BUACHHE IMyTell (HOpMUPOBAHUS
y obyuaromuxcs 10—11 knaccoB nmpeaMETHBIX 3HAHUM, YMEHHH U CIIOCOOOB yueOHOU
JESTEIbHOCTH, a TaKXe METOIWYECKUX PEHICHUH 3aJad BOCHHTAHUA H Pa3BUTHUS
cpenacTBamu yuebHoro npeameta «bruonorusy.

buonorus Ha ypoBHE cpeiHero o01iero o0pa3oBaHusl 3aHUMAET BakHOE MecTo. OH
obecnieunBaeT GopMUpoOBaHUE Y OOyYaIOMMXCS MPEACTABICHUN O HAay4yHOU KapTUHE
MUpa, paclIMpseT U 0000I1aeT 3HAHUS O )KUBOU IPUPOJIE, €€ OTIIMUUTEILHBIX IPU3HAKAX
— YpPOBHEBOW OpraHU3allid M HBOJIOLNHU, CO3MAET YCIOBUS NJS: TMO3HAHUS 3aKOHOB
KUBOW MPpUPObl, (hopMupoBaHus QYHKIMOHAIBHON TPAMOTHOCTH, HABBIKOB 3JJ0POBOTO
u Oe3onacHoro oopasa >KM3HH, IKOJIOTMYECKOTO MBIIIEHUS, IEHHOCTHOI'O OTHOUICHMSI K
YKABOW MPUPOJE U YEIIOBEKY.

Bonbiioe 3HaueHwe OHWOJOTHS MMEET TAaKXKe JJIS PEHICHUS BOCIUTATEIbHBIX U
pPa3BUBAIOIIMX 3a/lady CPEJAHEro 00IIero oOpa3oBaHUs, COIUATN3ANUA O0YUYarOIIUXCS.
Nzydenne Ouonornu obecrneuynBaeT yCIOBUS sl (POPMUPOBAHUS MHTEIUICKTYaIbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HWH()OPMAIMOHHBIX HABBIKOB, JCTETHUYECKOW KYJIbTYPHI,
CHOCOOCTBYET HMHTETPAIMK OMOJOTHYECKUX 3HAHWHA C TMPEACTaBICHHUSIMH W3 APYTUX
y4eOHBIX TPEAMETOB, B YAaCTHOCTH, (PU3UKH, XuMUKU U reorpaduu. HazpaHHbIe
MIOJIOKEHHUSI O TIPETHA3HAYEHUHN yU4eOHOTO MpeaMeTa « bBuoIorusy coCTaBIiIv OCHOBY IS
OTpeleNieHNs] TOAXOA0B K OTOOPY W CTPYKTYpUPOBAaHUIO €ro  COJCpKaHUS,
IPEJICTaBICHHOTO B MPOTpamMMe 1o OUOJIOTHH.

Ot6op conepxanus yuyeOHOro mnpeamera «buosorus» Ha 0a30BOM YpOBHE
OCYUIECTBJIEH C MO3UIMI KyJIbTYPOCOOOPAa3HOTO MOJIX0/1a, B COOTBETCTBUHU C KOTOPBIM
oOyJaronuecs: MOJDKHBI OCBOWTh 3HAHUS M YMEHHs, 3HAYUMbIe N1 (POPMHUPOBAHUS
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o0IIel KyIbTYphI, OMIPENCTSAIONINE aJeKBAaTHOE MOBEACHUE YEJIOBEKA B OKPY KAIOIIEH
NPUPOJIHON Ccpelie, BOCTPEOOBAHHBIE B TOBCEIHEBHOM JKM3HU U MPAKTUYECKOU
nestenpHocTH. Ocoboe MecTo B 3TOM CHUCTEME 3HAHMM 3aHUMAOT 3JIEMEHTHI
CONlepKaHMs, KOTOpPBIE CIy)KaT OCHOBOW Juisi (pOPMHUPOBAHUS TPEACTABICHHUM
O COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHE MHpPA U LEHHOCTHBIX OPUEHTALIMSIX
JUYHOCTH, CITIOCOOCTBYIONINX TyMaHU3AIMHA ONOJIOTHIECKOTO 00pa30BaHUS.

CTpyKTypupOBaHHE COJECpXKaHHUs y4yeOHOTO Marepuaja B IporpaMme Mo
OMOJIOTMM  OCYIIECTBJIECHO C€ YYETOM TMPUOPUTETHOTO 3HAYEHUS 3HAHUI 00
OTIIMYUTEIIBHBIX OCOOCHHOCTSX »KHUBOW MPHUPOIBI, O €€ YPOBHEBOW OpraHU3AIMNU
IBOJIIOIUU. B COOTBETCTBHHM ¢ ATUM B CTPYKType ydeOHOro mpeamera «buomorus
BBIJICJICHBI CJICAYIONIME COAEpKaTelibHble JMHUU: «buomorus kak Hayka. MeTojsl
Hay4yHOTro TO3HaHUs», «KieTka kak Owuosoruueckas cucteMa», «OpraHusm Kak
ouosiornyeckasi cucremay, «CuctemMma U1 MHOroo0pasue OpraHu4ecKoro Mupay,
«IBOJIOIHS YKUBOM MPUPOJIBI», « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTH.

[enb u3ydenus: yueoHoro npeameta «buonorus» Ha 0a30BOM YPOBHE — OBJIAJICHHE
OOyJaroMMMHUCST 3HAHUSMHU O CTPYKTYpHO-(YHKIIMOHAJTHLHOW OpTaHU3AIMH KUBBIX
CUCTEM pa3HOTO paHra W MPUOOPETECHHUE YMEHUM MCIOJIb30BaTh 3TH 3HAHUS IS
TPAMOTHBIX ICUCTBUI B OTHOIICHUH OOBEKTOB KUBOW MPUPOJIBI U PEIICHUS PA3THIHBIX
YKU3HEHHBIX MPOOIEM.

JlocTmxkeHue  1eau  uU3ydeHuss — ydeOHoro — mpeamera  «buosorus» Ha
0a30BOM ypOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOMINX 3a/1a4:

OCBOCHHE 00YyYaIONUUMUCS CUCTEMbI 3HAaHUW O OMOJIOTUYECKUX TEOPUSX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUIOTe3aX, MpaBWIax, CIY>KaluX  OCHOBOM JJist
dbopMHpoBaHUs TPEACTABICHUI O €CTECTBEHHO-HAYYHOW KapTUHE MHUpPa, O METOJax
HAYYHOTO IMO3HAHUS, CTPOEHUH, MHOTOOOPAa3uu U 0COOCHHOCTSX KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHM3alliy, BBIIAIONINXCS OTKPBITUSX M COBPEMEHHBIX HCCIIEIOBAHUSIX
B OMOJIOTHH;

dbopMupoBaHue y  OOyYalONIMXCS  [MO3HABATENbHBIX, HWHTEJUICKTYaJbHBIX
¥ TBOPYECKUX CIIOCOOHOCTEH B MPOIIECCE aHAIN3a IAHHBIX O MyTSIX pa3BUTHS B OUOJIOTHI
HAyYHBIX B3IJISA0B, UJIEH U MOAXOJOB K M3YUYEHHUIO JKUBBIX CHUCTEM Pa3HOTO YpPOBHS
OpraHu3alluy;

CTaHOBJICHHE y OOyYarOMIMXcs oOMIed KyJIbTypbl, (GDYHKIIMOHATBLHON TPaMOTHOCTH,
pa3BUTHE YMEHHH OOBSCHATh M OIICHWBATh SIBIICHHUS OKPYXKAIOMIETO0 MHpa >KUBOU
MPUPOLI HA OCHOBAHUH 3HAHUH U OTIBITA, TTOJYYCHHBIX MPU U3YUECHUU OHOJIOTUY;

dbopMmupoBaHre |y  OOy4aroOmUMXCsS  yYMEHUW  WJUTIOCTPUPOBATH  3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOW JEATEIbHOCTH 4YeJOBeKa, pa3BUTHUH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI U arpoOUOTEXHOJIOTHI;

BOCIIUTAaHUE YOEKJAEHHOCTH B BO3MOXKHOCTHM TIO3HAHUS YEJIOBEKOM JKUBOU
MIPUPO/IbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEM, COOTIOICHUSI STUYECKUX HOPM
P MPOBEJICHUN OMOJIOTUUECKHUX UCCIICTOBAHMT;

OCO3HAHME IIEHHOCTH OWOJOTMYECKUX 3HAHWUW JJI1 TIOBBIIMICHUS  YPOBHS
AKOJIOTUYECKOHN KYJIBTYpHI, 7151 (GOPMUPOBAHUSI HAYYHOT'O MUPOBO33PEHHS;
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IIPUMEHEHUE NMPUOOPETEHHBIX 3HAHWW M YMEHUNM B TIOBCEAHEBHON JKW3HU IS
OLIEHKM IOCJIEJICTBUI CBOEH MAESATENBHOCTH IO OTHOLIEHUIO K OKpYXarolleW cpene,
COOCTBEHHOMY 370pPOBBIO, OOOCHOBaHHE U COONIOAICHHE Mep MNPODUIAKTUKU
3a00s1€eBaHUM.

B cucreme cpegnero oOmero obpaszoBanusi «buonorus», u3zydaemas
Ha 6a30BOM YPOBHE, SIBJISIETCS 00513aTEIbHBIM YUEOHBIM IPEIMETOM, BXOASIIUM B COCTAB
peaMETHON 00s1acTh « ECTEeCTBEHHO-HAYYHbIE ITPEAMETHDY.

OO1i1ee ynciio 4acoB, PEKOMEHOBAHHbBIX IJIs1 HU3y4eHHs] Ouojioruu — 68 4vacos:
B 10 xnacce — 34 yaca (1 yac B Henemo), B 11 kinacce — 34 vaca (1 yac B Hefel0).
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COAEPKAHUE OBYUYEHUA

10 KJIACC

Tema 1. Buojsiorus kak Hayka

buonoruss kak Hayka. CBsi3b OHOJIOTMM C OOIIECTBEHHBIMH, TEXHHUYECKUMHU
U IPYyTUMH €CTECTBEHHBIMHM HayKamH, (puiiocodueit, STUKOM, SCTETUKOM U paBoM. Poiib
Ouonorun B GOPMHUPOBAHHWM COBPEMEHHOW HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

Metoapl TO3HAHHS KWUBOW TPHUPOALI (HAOIIOIEHWE, SKCIEPUMEHT, OIHMCAHUE,
U3MepeHue, KiaccupuKalys, MoIeIUpOBaHIE, CTaTUCTHUECKass 00paboTKa JaHHBIX).

Hemoncmpayuu:
Ilopmpemuwi: Y. [lapsun, I'. Menaens, H.K. Konbros, [[x. Yorcon u ®@. Kpuk.
Tabauywl u cxemol: «MeTOIbI TO3HAHUS )KUBOU MPUPOIBD.

Jlabopamopuvie u npakmuyeckue padoomoi:
[Ipaktuueckas padora Ne 1. «Vcnonb30BaHue pazauuHbIX METOJ0B PHU U3YUECHHUH
OMOJOrNYECKUX OOBEKTOBY.

Tema 2. ’KuBble cuCTeMbI U MX OpPraHU3anus

KuBbie cucteMbl (OHMOCHCTEMBI) KakK MpeaMeT u3ydeHus Ouojorun. OTiMuue
JKMBBIX CUCTEM OT HEOPTaHUYECKOU ITPUPO/IBI.

CBoiicTBa OMOCHMCTEM U HX pa3zHOOOpa3ue. YPOBHU OpraHu3aIlldd OHOCHUCTEM:
MOJICKYJISIDHBIN, KIJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MOMYJIALMOHHO-BUI0OBOM,
HKOCUCTEMHBIN (OMOTreoeHOTHYECKU ), OnOC(hEepHBIi.

Jemoncmpavuu:

Tabauyvt u cxemovl: «OCHOBHBIC TIPU3HAKH JKH3HU», « Y POBHHM OPraHU3alliN KUBOU
TIPUPOJIBIY.

Obopyodosanue: monens Moiekysl JJHK.

Tema 3. XuMu4eckuii cOCTaB M CTPOEHUE KJIETKHU

XUMHAYECKAM COCTaB KJIETKA. XHWMHUYECKHUE DIIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. BoJla 1 MUHEpaJIbHBIE BEILIECTBA.

@yHKIMK BOABI U MUHEPAJIBHBIX BEMIECTB B KJeTke. [loanep;kanne 0CMOTHUYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue O€NKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHrMble W 3aMEHHUMbIE AMHHOKHCIOTBL. AMHWHOKHCIOTHBI cOCTaB. YPOBHHU
CTPYKTYpbl O€ITKOBOM MOJIEKYJbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTpyKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bruonornueckue pyHKIuu OEIKOB.

depmeHTH — Oumosormueckue kartanu3aTtopbl. CtpoeHue depMeHTa: aKTUBHBIN
HEeHTp, cyocTpatHas crnenududHoctsb. Kodpepmentol. Butamunbl. Otnnuust hepMeHTOB
OT HEOPTAaHUYECKUX KaTaJanu3aTOPOB.
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VYrneBoabl: MOHOcaxapubl (INIOK03a, pubo3a U J1e30Kcupubo03a), Arcaxapuibl
(caxapo3sa, 1aKT03a) ¥ MoJIMcaxapuabl (Kpaxmal, MIIMKOTeH, 1eJTi0103a). buoioruyeckue
(GYHKIIUM yTIEBOIOB.

Jlunuael: Tpuraunepuabl, hochonunuasl, crepouasl. ['uapodunsHo-THAPOGHOOHBIE
cBoiicTBa. buonormueckue ¢Gynkuuu nunuaoB. CpaBHEHUE YTIEBOAOB, OEJIKOB U
JIMIIAJIOB KaK UICTOYHUKOB YHEPTHUH.

Hyxneunossie kucnotel: JIHK n PHK. HykneoTuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucioT. Ctpoenne u ¢pynkuuu JHK. Crpoenune u pynkiuun PHK. Bunsr PHK. ATO:
CTpoeHue U (QyHKIIHH.

[utonorus — Hayka o knetke. Knerounas teopust — npuMep B3aMMOAECUCTBUS UIIEU
¥ (HaKTOB B HAYYHOM MO3HAHUH. METO/IbI U3YUYECHHS KIETKH.

Krnerka kak uenoctHast kuBas cucrema. OOIue Npu3HAKK KIETOK: 3aMKHYyTas
Hapy>kHas mMeMOpana, mosiekysbl JIHK kak renernueckuil ammapar, cuctemMa CHUHTE3a
Oeka.

Tunel KIETOK: dyKapuoTHuecKass MW mpokapuotuueckas. OCoOOEHHOCTH CTPOEHUS
npokapuotnyeckon knetku. Kinerounas crenka O0akrepuil. CTpoeHHEe 3yKapUOTHUECKON
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENLHOM, >)KUBOTHOM U TPUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpBhl KIETOK — KIETOYHAs CTEHKA, IJIMKOKAJIHUKC, UX
bynkuuu. [lna3zmarnueckas memOpana, e€ cBoiicTtBa W ¢GyHkuuu. l{uromnaszma u eé
opranouapl. OnHoMmemOpanHbie opraHounbl kietku: OIIC, ammapatr [onbmxw,
IM30COMBI.  [loyaBTOHOMHBIE OpPraHOMAbBI KIIETKH: MHUTOXOHJPUH, IUIACTHIBIL.
[TpoucxoxaeHne MUTOXOHApUH U tiacTuA. Buasl miactun. HeMemOpaHHble OpraHOU bl
KJIETKH: pUOOCOMBI, KJIETOYHBIH IEHTpP, LIEHTPUOJIU, PECHUYKH, XTYTUKU. DyHKIUU
OPraHoOUIOB KIJIETKU. BKiItoueHus.

SAnpo — perynaTtopHblii 1HeHTp kieTku. CTpoeHue sapa: sjuepHas 000JIOUKa,
KapuoIUia3Ma, XpOMaTHH, SAPBIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KIIETKE.

Jemoncmpavuu:

llopmpempwi: A. Jleenryk, P. I'yk, T. IlIsann, M. Illneitnen, P. Bupxos,
Hx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K.M. bap.

Jluaecpammer: «PacripefieieHne XUMHUYECKUX AJIEMEHTOB B HEXHBOU MPUPOEY,
«PacripenieneHue XMuMUYECKUX AJIEMEHTOB B KUBOW MTPUPOJIEN.

Tabnuyvt u cxemol: «llepuogumyeckas TabmuIla XUMHUYECKHUX DJIEMEHTOBY,
«CTtpoeHre MOJEeKyJbl Bonb», «brocuHTe3 Oenmka», «CTpoeHHE MOJEKYJIBl OElKay,
«Ctpoenue pepmentay, «Hykmennossie kuciaotsl. JTHK», «Ctpoenne mosnekynst ATy,
«CTpoeHue 3yKapuoTHYECKOW KIEeTKW», «CTpoeHuEe >XKMBOTHOM KIETKW», «CTpoeHHe
pacTUTeNbHOM KiIeTKu», «CTpoeHHE NPOKAPUOTHYECKOM KIIeTKu», «CTpoeHue sapa
KIIETKW», « YTIEBOABD, «JIUIHIbD.

Obopyoosanue: CBETOBOW MHKPOCKOM, OOOpyIOBaHWE HJisi TPOBEICHUS
HaOJTIOJICHUM, HW3MEpPEHHM, OKCIEPUMEHTOB, MHKPOIpEIapaTbl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.
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Jlabopamopnvie u npaxmuueckue padoomoi:

JlabopatopHast padota Ne 1. «M3yueHue kaTauTHUeCKOW aKTUBHOCTU (PEPMEHTOB
(Ha mpuMepe aMuIa3bl UK KaTanasbl)».

Jlaboparopnas padota Ne 2. «M3yueHue cTpoeHHs KIETOK PaCTeHH, ’KUBOTHBIX U
OaKkTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUEY.

Tema 4. /KuzHeaesITeJIbHOCTDH KJIETKHU

OOMeH BemiecTB, WIM MeTa00oMu3M. AccUMIIANUSA (TJIACTUYECKUH OOMEH)
U JUCCUMWIIALMS (PHEPreTUUeCKuid OOMEH) — JBE CTOPOHBI EIUHOTO IIpoliecca
Merabonmu3ma. Poib 3aKOHOB COXpaHEHHUsS BEHIECTB M DSHEPTUM B TOHWMAaHUU
MeTabonmu3ma.

Tuner oOMeHa BemecTB: aBTOTPOodHBIM W rereporpodHbii. Poms (epMeHTOBB
O0OMEHE BEIlIeCTB U MPEBPAIICHUHN YHEPTUU B KIIETKE.

®dotocunTe3. CBeTtoBas U TeMHOBas ¢as3bl (portocunrte3a. Peaknuu porocunresa.
OddextuBHOCTh (PoTOCHMHTE3a. 3HaUueHUEe (HOTOCUHTE3a IS )KU3HU Ha 3emie. BiausHue
yciaoBUM cpeabl Ha (POTOCHMHTE3 U CHOCOOBI TMOBBIMICHUS €0 MPOIYKTUBHOCTHY
KYJbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCUHTE3Upyolue 0akTepun. 3HaUeHHE XEMOCUHTE3a JJIs KU3HU
Ha 3eMJIe.

OHepreTuueckuii oOMeH B KieTke. PacuierieHue BeliecTB, BbIJEICHUE
U aKKyMYJIMPOBaHHE PHEPTUU B KIIETKE. JTallbl SHEPreThueckoro oomena. ['mukomms.
bpoxenue u ero Buabl. KuciopogHoe OKHUCIEHUE, WIM KIETOYHOE JbIXaHHE.
OxucnurensHoe pochoprmupoBanue. IPPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHA.

Peakiuu matpuuHoro cuntesa. I'enernueckas uapopmanus u JJHK. Peanuzamnus
reHeTudecko uHpopmanuu B KJIETKe. [ ©HeTHMYecKHil KO W €ro CBOWCTBA.
Tpanckpunius — marpuunbiii cuate3 PHK. Tpancnsmms — GuocunTe3 Oenka. DTarmbl
TpaHcisiuu. KonupoBanue aMmuHokucioT. Posis pubocom B OnocuHTE3€e Oerka.

Hexnerounsie ¢opmbl ku3HU — Bupychl. Hctopusi otkpeitus Bupycon(.U.
NBanoBckuit). OCOOCHHOCTH CTPOSHHUS M KU3HEHHOTO IMKJIa BUPYCOB. bakTepuodarmu.
bosie3Hn pacTeHuii, KUBOTHBIX M YEJIOBEKa, BbI3BIBAEMBIE BHpycamu. Bupyc
ummyHoaeduiuta yenoseka (BUY) — Bozoyaurens CIIM/la. OOpaTHas TpaHCKpHUTIIIKS,
peBepTaza u unTerpasa. [Ipodpunaktuka pacnpocTpaHeHus: BUPYCHBIX 3a00J1€BaHUM.

Jemoncmpavuu:

llopmpemwi: H.K. Konbrios, JI.11. UBanosckuii, K.A. Tumupsizes.

Tabnuyer u cxemovl: «Tumnel nuTaHus», «Metabomuzm», «MUTOXOHIPHUSY,
«JHepreTuyeckuii oOMeH», «Xioporact», «®DortocurTe3d», «CrpoeHue JITHKY,
«Ctpoenre u (QyHKIIMOHMpOBaHME TeHa», «CuHTe3 Oenkay, «['€HeTHUecKuil KomIy,
«Bupycw», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1Mk Bupyca CIIW]/la,
oakTepuodaray, «Pemmukarus JTHK.

Obopyoosanue: wmopaenu-anmukanun «Yasoenue JIHK wu  Tpanckpumnimsy,
«buocunres 6enka», « CTpoeHue KIeTku», Moaenb ctpykTypsl JHK.
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Tema 5. PazMHOKeHHe U MHAUBHAYAJbHOE PAa3BUTHE OPTAaHM3MOB

KiteTouHbIi HUKII, WM )KU3HEHHBIN UK Ki1eTKU. MHTepdaza u mutos. [Ipoueccsl,
nporekatouue B uHTepdaze. Permukanms — peakiuss Marpuudoro cuHte3a JIHK.
Ctpoenne XxpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHIL. JIUIJIOMIHBINA U TallJIONTHBIN
XpoMOCOMHBIE HaOopbl. Xpomatuiel. lluTonmormdeckre OCHOBBI Pa3MHOXKCHHS U
WHJMBUAYAJIBHOTO Pa3BUTHS OPTaHU3MOB.

Jenenue knetkn — Muto3. Craaun murtosa. IIpoueccel, mpoucxonsume Ha pa3HbIX
CTaIusIX MUTO3a. BUOJIOrnYecKuil CMBICI MUTO3a.

[Iporpammupyemasi rubenb KIETKU — aronTo3.

@®opmbl pa3MHOKEHHS] OpPraHU3MOB: Oecrmojioe W TojioBoe. Buabl Gecrnonoro
pa3MHOXEHUS: JEJIEHHE HaJABOE, IIOYKOBAaHME OJHO- M  MHOIOKJIETOYHBIX,
cropooOpa3oBaHHE, BEreTaTUBHOE pa3MHOXEHUE. VICKycCTBEHHOE KJIOHHPOBAaHUE
OpPraHU3MOB, €r0 3HAUEHUE ISl CEJIEKIUH.

[TosioBOE pa3MHOKEHUE, €0 OTIANYUSA OT OECIIONIOTO.

Meito3. Craguu wmenoza. IIpoueccel, npoucxomsmme Ha CTaausx Meno3a.
[ToBenenue xpomocom B Meno3e. Kpoccunrosep. buosornueckuii CMbICH U 3HAYECHUE
Meno3a.

['amerorenes — mporuecc oOpa3oBaHMsI MOJIOBBIX KIETOK Yy KUBOTHBIX. [loioBbIE
JKeJe3bl: CEMEHHUKHU M AMYHUKU. OOpa3oBaHUE U Pa3BUTHE IOJOBBIX KJIETOK — ramer
(cmepmaTto3ou, SUIEKIETKa) — crepMaroreHe3 M ooreHe3. OCOOEHHOCTH CTPOCHHUS
AUIEKIETOK U criepMaro30u0B. OmnoaorBopenue. [laprenorenes.

WuauBuayanbHoe  pa3BuTUE  (OHTOreHe3).  OMOpHOHAIBHOE  pa3BUTHE
(oMOpuorenes). OTtamnbl SMOPUOHATBHOTO Pa3BUTHSL Y TO3BOHOYHBIX JKHUBOTHBIX:
npobiieHue, racTpyisuus, opraHoreses. IloctamOpuonansHOoe — pa3ButTue. THIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MPSAMOE, HEMPSAMOE (JIMYMHOYHOE). BrinsgHuecpenbl Ha
pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3bIBATh BPOXK/IEHHBIE YPOICTBA.

Poct u pa3Butue pacreHnii. OHTOr€HE3 LIBETKOBOTO PACTEHMSI: CTPOEHUE CEMEHH,
CTaJuu Pa3BUTHSL.

Hemoncmpauuu:

Tabauyvr u  cxemvi: «DOpMBI  Pa3MHOXKEHHSI OpraHuU3MOB», «JIBoitHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX PACTEHUI», «BeretaTuBHOE Pa3sMHOXKEHUE PACTECHUI,
«Jlenenue kineTku 6akTepuity, «CTpoeHue MOJIOBBIX KIETOK», « CTpOEHHUE XPOMOCOMBI,
«Knerounsii mukny, «Pemnukanus [JHK», «Muto3y, «Meios», «IIpsmoe n Henpsimoe
pa3BuTue», «l'aMeToreHe3 y MIICKONUTAIOMNX M YeJIoBeKa», «OCHOBHBIE CTaJAUU
OHTOT'CHE3a.

Obopyoosanue: MHKPOCKOT, MUKPOMpPENapaThbl «CniepMaTo30u bl
MJICKOIIUTAIOMIETOY», <« SlilekneTka MIleKonuTaromero», «Kapuokunes B kieTkax
KOpEIIIKa JIyKa», MarHuTHasE Mojeib-anmmkamnusa «Jlenenue knerkn», moaens JJHK,
MOJIeNTb MeTa(azHON XPOMOCOMBI.
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Jlabopamopnvie u npaxmuueckue padoomoi:

JlabopaTtopHnas padora Ne 3. «HabmrogeHne MuTo3a B KJIETKAaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKPOTpPENapaTax.

Jlaboparopnas pabora Ne 4. «M3yueHune CTpOEHUS MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HacieicTBEHHOCTh U M3MEHYUBOCTH OPraHNU3MOB

[Ipenmer u 3amaum renetuku. Mcropus pa3Butus reHetuku. Posib nurosoruum
¥ SMOpHUOJIOTUU B CTAHOBJIEHWU T€HETHKU. BKIIaJl pOCCUIMCKUX U 3apyOEKHBIX YUEHBIX
B pa3BUTHE T€HETUKU. MeTo/abl TeHeTUKH (THOPUIOIOTUYECKUM, ITUTOTEHETUYECKUM,
MOJIEKYJISIpHO-TeHETHUECKUi). (OCHOBHBIE TE€HETMYECKHE TMOHATHSA. [ eHeTuyeckas
CUMBOJIMKA, UCITOJIb3yEMAasl B CXEMAX CKpPEIINBAHUM.

3aKOHOMEpPHOCTH HAcJeJ0BaHUsl NPU3HAKOB, YyCTaHOBIEHHbIe ['. MeHaenem.
MonorubpuiHoe CKpelnBaHue. 3aKOH €IUHO-00pa3usi THOPUJIOB MEPBOTO MOKOJICHHUS.
[IpaBriio TOMHUHUPOBAHUA. 3aAKOH PACIICIUICHHS MMPU3HAKOB. [ MIIOTE3a YMCTOTHI TaMeT.
[TommHOE 1 HEMTOTHOE JOMUHUPOBAHHUE.

JHuruOpuaHoe cKpelyMBaHue. 3aKOH HE3aBUCUMOTO HAcCJeIOBaHUS TMPU3HAKOB.
[{uToreneTnueckre  OCHOBBI ~ JUTHMOPUAHOTO  CKpPEIIMBAHMS.  AHAIU3UPYIOLIEEe
CKpemuBanue. M crnoiib30BaHWE AHATU3UPYIOLIETO CKPEIIMBAHUA [T OIPEICIICHUS
Te€HOTHUIIa OCOOHU.

CuerieHHOe HacienoBaHue npusHakoB. Pabora T. Moprana mo cuemjeHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapylieHne cueruieHus: FTeHOB B PE3YJIbTATE KPOCCUHIOBEPA.

XpOMOCOMHAas TEOpHUs HACTEICTBEHHOCTH. | €HETHUUECKHUE KaPTHI.

['enetnka mnoma. XpOMOCOMHOE OINpENeIeHUE moja. AYTOCOMBI U TOJOBBIC
XpOMOCOMBI. ['oMOraMeTHbI€ U TeTepOoraMmeTHbIE Oprann3Mel. HaciieroBanue nmprus3HaKkos,
CUETUICHHBIX C TIOJIOM.

N3menunBOCTh. BUabl N3MEHYMBOCTHU: HEHACIIEACTBEHHAS U HACIEACTBEHHAs. Poiib
Cpelbl B HEHACJICJICTBEHHOW W3MEHYMBOCTH. XapaKTEPUCTHKA MOIUDUKAITMOHHON
W3MEHYMBOCTH. BapuannoHHBIM psAa W BapualMoHHas KpuBad. Hopma peakuun
npu3Haka. KoJnmuecTBEeHHbIE U KaY€CTBEHHBIE MPU3HAKHA U X HOpMa peakiuu. CBoMCTBa
MOAU(UKAIIMOHHON U3MEHUYHUBOCTH.

HacnencrBennass, wiM TEHOTHIMYECKAs, HW3MEHYUBOCTh. KoMOWHAaTHBHas
W3MEHYMBOCTh. Melo03 U MOJOBOM MPOIIECC — OCHOBA KOMOMHATUBHON M3MEHUHUBOCTH.
MyTtanuonHasi u3MeH4uBOCTh. Kraccudukanuss MyTauuii: TEHHBIE, XPOMOCOMHEIE,
reHoMHble. YacToTa UM mOpuuUMHBI MyTanuil. MyTareHHble  (akTopbl. 3aKOH
TOMOJIOTHYECKUX PSAJ0B B HacjeACTBeHHOM n3MeHunBoctu H.M. BaBuioga.

BuesnepHas Hacie1CTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuotun uenoBeka. OCHOBHbIE METO/Ibl TEHETUKHU YEIOBEKA:
reHeaJornueCcKui, OJIM3HEIOBBINA, IUTOTEHETUYECKUN, OMOXUMHUYECKUM, MOJIEKYJIIPHO-
F€HETUYECKU . CoBpeMeHHOE ONpeACIICHUE TE€HOTHUIA! MOJTHOTEHOMHOE
CEKBEHHPOBAHWE, TCHOTUIIMPOBAHWE, B TOM uucie ¢ rnomonlpo [I[P-ananu3a.
HacnencrBenHnie 3a001eBaHus YeJIOBEKA: T€HHBIE 00JIE3HU, O0JIE3HU C HACJICACTBEHHOMN
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IPEIPaCIONOKEHHOCThIO, XPOMOCOMHbIE Oosie3HH. CoMaTHYeCKHe U TeHepaTHBHbBIC
myTtauuu. CTBOJIOBbIE KJIETKU. IIpUHLUIBI 310pOBOrO 00pas3a »KU3HU, JAMATHOCTUKH,
npoQUIaKTUKA W JIGYCHUS TEHETHYeCKHX Oome3Hedl. Meauko-reHeTHiecKkoe
KOHCYJIbTHPOBaHHE. 3HAYEHNE MEAUIMHCKON T€HETUKHU B MPEJOTBPALECHNUN U JICUEHUU
TeHETUYECKUX 3a00JIEBAHUN YEIIOBEKA.

Jemoncmpavyuu:

llopmpemwi: I'. Mengens, T. Mopran, I'. ne ®puz, C.C. Yerepukos, H.B.
Tumodeen-Pecorckuii, H.1. BaBuos.

Tabauyvl u cxemovl. «MOHOTHOPUAHOE CKpEIIMBAHUE U €r0 IMTOrCHETHYECKas
OCHOBa», «3aKOH pacHICIJICHUS U €ro IIUTOTCHETHUYECKasi OCHOBa», «3aKOH YUCTOTHI
rameT», «JuruOpuaHoe ckpemmBaHuey, «lutonormvyeckne OCHOBBI AUTHOPUIAHOTO
CKpelmuBaHus», «Menos», «B3anmMoAeHCTBUE aJUICNIbHBIX TE€HOBY», «l eHeThdeckue
KapThl PACTEHUM, >XMBOTHBIX M YelIOBEKa», «[eHeTmka mnona», «3aKOHOMEPHOCTH
HACIIEJOBAaHUsI, CLIETUIEHHOTO C MOJ0oM», «KapHuOTHUIIbI YeJIOBEKa U KMBOTHBIX», « Bubl
U3MEHYUBOCTHY, «MoaudukaimonHas uU3MEHYUBOCTHY, «HacnegoBanue pesyc-
daktopay, «I'eHeTnka rpynn KpoBu», «MyTalMoHHAs U3MEHYUBOCTh.

Obopyoosanue: Mojaenu-anIUIMKaud  «MOHOTHUOPUAHOE  CKpEIIMBaHUEY,
«Henonnoe  gomuHupoBanue»,  «duruOpuaHoe  ckpemmBanHue», «llepekpéct
XpPOMOCOM», MHKPOCKOII M MHKporpenapar «/lpozodpuna» (Hopma, mytauuu (Hopmbl
KPBUIbEB M OKPACKH Tela), repoapuii «['opox moceBHOIM».

Jlabopamopnvie u npakmuueckue paoomoi:

Jlabopatopnass pabora Ne 5. «M3yueHue pe3yiabTaTOB MOHOTHOPUIHOTO U
JTUTHOPUIHOTO CKPEIMBAHUS Y APO30(UIIbI Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHast paborta Ne 6. «V3ydyeHne MOAU(PUKAITMOHHONW W3MEHUYHMBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO psifia U BAPUALMOHHON KPUBO.

Jlabopatopnasi pabora Ne 7. «AHanu3 mMyTanuii y Apo30(uibl Ha TOTOBBIX
MUKpOTIpenaparax.

[TpakTiaeckas padota Ne 2. «CocTaBieHre U aHATTU3 POAOCIOBHBIX YEITOBEKaY.

Tema 7. Cesnexuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH

Ceneknups Kak HayKa U MPOLECC. 3apOKACHUE CENEKIIUU U JOMECTHUKALMA. Y UCHHE
H.W. BaBunoBa 0 meHTpax MPOUCXOKACHUS U MHOTOOOpa3us KyJbTYPHBIX PaCTEHUH.
[{eHTpBI TPOUCXOXKICHUS TOMAIIHUX KUBOTHBIX. COPT, MOPOAA, IITAMM.

CoBpeMeHHbIE METOJbl CeleKIUU. MaccoBbli W WHIUBUAYaJIbHBIH OTOOPHI
B CEJICKIMM pACTEHUM U KUBOTHBIX. OIlEHKa 3KCTEphepa. bBIM3KOPOICTBEHHOE
ckpenuBanue — UHOpuAuHT. Yucras nuuaug. CKpelBaHue YuCThIX JUHUH. ['eTepo3uc,
win rubpuaHas cwia. HeponcTBeHHoe ckpemuBaHue — ayTOpuauHr. OtaanéHHas
rubpuauzanus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 M MOoJyYeHUE MOJUIIIIOUIOB.
JlocTrkeHus CeIeKINNA PaCTeHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

broTexHOoJIOrHs Kak 0Tpaciib MPOU3BOACTBA. [ €HHas NHKEHEpHs. DTallbl CO3/1aHHUs
pekoMmOuHanTHOM JIHK u Tpancrennbix opranusmoB. Kierounass mHxeHepus.
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Kierounbie KynbTypbl. MUKpPOKIOHAJIBHOE pa3sMHOXKEHUE pacTeHnil. KionupoBaHune
BBICOKONIPOAYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  DKOJOTHYECKHE
u sTryeckue npodaemsl. MO — reHeTHuecKd MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

llopmpemwvi: H.W. BaBunos, U1.B. Muuypum, I'.J[. Kapnieuenko, M.®. iBanoB.

Tabauysl u cxemwl: xapta «L{eHTpBI MPOUCXOXKACHUS 1 MHOT000pa3us KyJIbTypPHBIX
pacteHui», «llopoapl IOMamHUX XUBOTHBIX», «CoOpTa KyJbTYpPHBIX PACTCHHID,
«Otnanéanas rudpuauzanus», «Padoter akagemuka M.®. Banosay, «llonmumionausy,
«O0BekTel  OuoTexHomorum»,  «Kierounele  KyJabTyphl W KJIOHHUPOBAaHHUEY,
«KoHCcTpynpoBanue u NEPEHOC TEHOB, XPOMOCOM.

Obopydosanue: MyJSIKU TJI0JI0B U KOPHEIUIOAOB TUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repbapuil «CeabCKOX035MCTBEHHBIE PACTEHUS.

Jlabopamopnsie u npakmuueckue padoomaoi:

Okckypeust « OCHOBHBIE METOJIBI M IOCTHKEHUS CENEKIMHU PACTEHUI U )KUBOTHBIX
(Ha CeNEeKIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOUCHBITATENbHBIN yYacTOK,B
TEIJTMYHOE XO35ICTBO, TA00OPATOPUIO AarPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. IBosTrOnHOHHAS OMOJIOTHA

[IpennochuIKM BOSHUKHOBEHUS HBOJIOIMOHHON TEOPUU. DBOJIIOIMOHHAS TEOPUS U
e€ MecTo B Onosioruu. BiausiHue »BOTIOIIMOHHON TEOPUHU Ha pa3BUTUE OUOJIOTHUU U IPYTUX
HayK.

CeugerenscTBa  3BOJIIOUMM.  [lameoHTONIOTMYECKHE:  TTOCIEA0BATENBHOCTD
MOSIBJICHUS BHUJIOB B  MAJCOHTOJIOTMYECKOM JIETONMUCH, MEpPeXOoaHble  (HOPMBI.
buoreorpaduyeckue: cxoncTBo u paznuune ¢payH u GJIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA H  pa3nuyusi OSMOPHOHOB pPa3HBIX BHJIOB
MO3BOHOYHBIX.  CpaBHUTEIBLHO-AHATOMUYECKHE:  TOMOJIOTMYHBIC,  aHAJOTUYHBIC,
pYAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMUYECKHUE: CXOACTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKMX TMyTed Yy BcCex
OpPraHUu3MOB.

OBomonnonHas teopust U. lapsuna. [Ipeanockuiky BO3SHUKHOBEHUSI JapBUHU3MA.
JIBYOKyIIMe CWIJIBI DBOJIONMUA BHIIOB 10 JlapBHHY (M30BITOYHOE pPa3MHOXKEHUE IIPH
OTPaHUYEHHOCTH pecypcos, HEOIpeIeIIEHHAS M3MEHYUBOCTb, O6oprba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIA OTOOD).

Cuntetnueckas teopus 3Bomtonnu (CTI) u €€ OCHOBHBIE MOJI0KEHUSI.

MuxkposBosronus. [lonmynsuust kak eAMHULIA BUIA U SBOJIFOLIHH.

JBvkymue cuibl ((pakTopbl) SBOTIONMK BUOB B IpUpPOie. MyTarlmoHHBIN TPOIIece
¥ KOMOMHATUBHAS U3MEHYUBOCTH. [lomysiiimonHbpie BOIHBI U peiid rerHoB. M3omsnus u
MUTpalus.

EctectBenHbIi 0TOOP — HaMpaBIAIOMIHA (HakTOP IBOTIOIUU. DOPMBI €CTECTBEHHOTO
otbopa.
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[IpucnocoOaeHHOCT,  OPraHM3MOB  Kak  pe3yinbTrar HBoiouud. [Ipumepst
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMOP(O3bl U UINO-aIANITALIUH.

Bun u Bugoo6paszoBanue. Kpurepuu Buga. OcHOBHBIE (hOPMBI BUI000PAa30BAHUS:
reorpaguyeckoe, 3K0JIOTUIECKOE.

MakposBomorusi.  @opmbl  3BONIOUMU:  (QuUiIeTHYECKas,  JUBEpreHTHas,
KOHBEpreHTHas1, napajuiesbHas. HeoOpaTUMOCTh 3BOJTIOLIMH.

[IpoucxoxneHne OT HeCNEeUHAIN3UPOBAHHBIX MNpeakoB. IIporpeccupyromas
crnenuanu3anus. AJanTUBHAS paguanus.

Jemoncmpayuu:

llopmpemui: K. JIunneit, 2K.b. Jlamapk, Y. Japsun, B.O. KoBanesckuii, K.M. bap,
3. I'ekkenp, @. Mromnep, A.H. CeBepuos.

Tabauywl u cxemol: «Pa3zBUTHE OPraHUUYECKOTO MUpa Ha 3eMIiey, «3apoIbIiiu
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcy, «Popmbl 00pbrOBI 3a CYIIECTBOBAHUEY,
«EctectBeHHbIN 0TOOPY», «MHOrooOpa3ue copToB pacTteHuit», «MHorooOpasue mopo
KUBOTHBIX», «llomynmsuum», «MyTalMOHHAs W3MEHYHMBOCTBY, «APOMOP(O3bD»,
«Aanoananramuny, «O0mas aereHepanusy», «(Brwxkyiue cuibl 3Bosronuny», «Kapra-
cxema wmapmpyta nyrtemectBus Y. Jlapsuna», «bopbba 3a cylecTBOBaHUEY,
«IIprcnocoOIeHHOCTD OPTraHUu3MOBY, «"eorpaduueckoe BUJI000pa30BaHUE,
«DKOJIOTHYECKOE BUA0O0OPA30BAHUEY.

Obopyoosanue. KOJJIEKIHUS HACEKOMBIX C Pa3JIMYHBIMH TUIIAMH OKpPAaCKH, HaOOp
IJIOJIOB U CeMsiH, KoJuteKIus «lIpuMepsl 3alIUTHBIX MPUCTIOCOOTIEHUN Y KUBOTHBIX,
Mozenb «OCHOBHBIC HAMpaBJICHUS] HBOIIONUN», 00bEMHass Mozenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX Y.

buoreorpaduueckas kapra Mupa, KoJeKus «PopMbl COXPaHHOCTH UCKOMTAEMbIX
JKUBOTHBIX W pacTeHui», Moaenb anmaukanusa «llepekpéct XxpoMocom», BiaKHBIE
npenapatsl «Pa3BuTue HacekoMoro», «Pa3BuTHe JISATYIIKA»Y, MUKpPOIpenapar
«/Ipozoduna» (Hopma, MmyTanuu GOpPMbI KPEUTHEB U OKPACKH TETIA).

Jlabopamopuvie u npakmuyeckue padomowi:

Jlabopatropnass pabota Ne 1. «CpaBHeHHe BHUIOB 1O MOP(HOIOTUUECKOMY
KPUTEPHUION.

JlabopaTopHass pabora Ne 2. «OmmcaHue TPHUCTOCOOJICHHOCTH OpTraHW3Man
€€ OTHOCUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU HA 3emJie

JloHayuyHbBIE TIPEICTABICHHUS O 3apOXKIACHUM JKU3HU. HayuyHble ruUnoress
BO3HMKHOBEHUS XKU3HHU Ha 3emiie: a0MOTeHe3 M MaHCIepPMUs. XUMUYECKast SBOJIOIIHSL.
AOHOTEeHHBIN CHHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTAHUYECKUX. DKCIIEPUMEHTAIBHOE
MOATBEPKACHUE XUMHUYCCKOW HBomronuu. HadvanpHble d3Tambl  OHOJIOTHYECKOM
somonuu. l'unoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHWE NPOTOKIETKU. [lepBble KiIeTku M uX HBoonus. PopmMuUpoOBaHUE
OCHOBHBIX I'PYMII )KUBBIX OPraHU3MOB.
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Pa3Butne xun3Hu Ha 3emsie mo spam W nepuogaMm. Karapxeill. Apxeickasu
npoTepo3oiickas 3pel. [laneo3oiickas spa u e€ nepuoabl: KEMOPUHCKUHN, OPTIOBUKCKHM,
CUJIypUMCKNN, TEBOHCKUN, KAMEHHOYTOJIbHBIN, IIEPMCKHM.

Me3o30KicKkas 3pa U €€ EPUOIbl: TPUACOBBIN, FOPCKUK, MEJIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBBINM, AHTPONOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TE€OJIOTMYECKHX MpoueccoB. (OCHOBHBIE 3Talbl
HBOJIIOIUU PACTUTEIILHOTO U dKUBOTHOTO MUpPa. ApoMop(]O3bl y paCTEHHI U JKUBOTHBIX.
[TosiBneHue, pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4yeckoro Mupa Kak OTpaxeHue 3BOOLUH. (OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbl OPraHU3MOB.

DOBOJIIOLMS 4YeJIOBEKAa. AHTpPONOJIOTHS Kak Hayka. Pa3BuTue mpencTaBieHHI
O MPOUCXOXKICHUH yenoBeKa. MeToibl u3ydyeHus anTponorenes3a. CXoACTBa U pa3Inuus
YeJI0BeKa U JKUBOTHBIX. CHCTEMATUYECKOE TTOJIOKEHHUE YETIOBEKA.

JIBxyume cuiibl (akTopbl) aHTpornorene3a. HaciencrBeHHas M3MEHYMBOCTh U
€CTECTBEHHBII 0TOOp. OOIIeCTBEHHBIN 00pa3 XWU3HHU, M3TOTOBJICHHE OPYIUU Tpy[a,
MBIIIEHUE, PEYb.

OCHOBHBIE CTaIMM M BETBU JBOJIOLAHM YEJIOBEKA: ABCTPAIONUTEKH, UYenosek
yMenbii, YenoBek npsmMoxonsdmuid, YenoBek HeaHIepTaabCKui, UenoBeK pa3yMHBIN.
Haxonku rckomaemMbIX OCTATKOB, BPEMs CYILECTBOBAaHHS, 00JIACTh PacHpOCTpaHEHUs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

UYenosedeckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpONeouaHast (eBpasuiickasi),
HErpo-aBCTpaJIOUIHAsT (PKBAaTOpHAJIbHASI), MOHTOJOMWJHAS (a3MaTCKO-aMepUKaHCKas).
YepTbl NOPHUCHOCOOJIEHHOCTH TMPEACTABUTENEH UYEIOBEYECKUX pac K YCIOBUSIM
CyIlleCTBOBaHMs. ENMHCTBO yenoBeueckux pac. Kputuka pacuzma.

Hemoncmpayuu:

llopmpemui: ®©. Pean, JI. Ilactep, A.M. Onapun, C. Mumnnep, I'. FOpu, Y. JlapBuH.

Tabnuyvr u cxemvr: «Bo3nukHoBeHue CoJaHEUYHOM CHCTEMBI», «Pa3Butune
opraHudeckoro  Mupa»,  «PacturenpHas  kietka», <« OKHMBOTHas  KJIETKa»,
«IIpokapuoTnueckass kjeTka», «CoBpeMEHHass CHUCTEMa OPraHuyecKoro MHpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS YEIOBEKA U YEJIOBEKOOOPa3HBIX 00€3bsHY,
«OCHOBHBIE MECTA MAJTIEOHTOJOTHYECKUX HAXOJOK MPEIKOB COBPEMEHHOTO YEJIOBEKAY,
«/lpeBHenmme mroam», «JpeBHme mrogm», «llepBble  cOBpeMEHHBIE  JHOAWY,
«YenoBevyeckue paco».

Obopyoosanue: mynsaxu «llpoucxoxnenue yenoBeka» (OIOCTbI aBCTPAJIONMUTEKA,
NUTEKAHTPONA, HeaHJePTAIblla, KPOMAHbOHIIA), CJIENKH UM U300PAKEHUS KaMEHHBIX
OpyaAuii  TEepBOOBITHOTO  4YeJoBeKa  (KaMHU-YOMIEphl,  pyOmia,  ckpedia),
reoXpoHoJIoruueckas Talbnuna, KoJulekuus «DopMbl COXpPAHHOCTH HMCKOMAEMBbIX
YKUBOTHBIX U PACTCHUIN.

Jlabopamopnvie u npakmuueckue padoomol:
[IpakTuyeckass pabora Ne 1. «M3ydeHHe UCKOMAEMBbIX OCTATKOB pPaCTEHUM
Y )KUBOTHBIX B KOJUICKLIHASIX).
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DKCKypcust « DBOMIOLNS OPTaHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHbIN
WJIU KpaeBeIUCCKUM My3el).

Tema 3. Opranusmbl ¥ OKpPY:KaLIas cpeaa

OKOJIOTHsI KAaK HayKa. 3aJayd M pas3jeiibl DKOJOTMU. MeToabl 3KOJOTHMYECKHX
UCCIIENOBaHUM. DKOJIOTHYECKOE€ MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJHAsA, HA3eMHO-BO3AYyLIHas, MOYBEHHas,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckue  ¢akropel. Knaccudukanuss — sxosnornyeckux — (pakTOpOB:
abuoTnyeckue, OMOTHUECKHE U aHTPONOreHHbIe. JleiicTBre IKoIornyecKkux (akTopoB Ha
OpPTaHU3MBI.

AOGuoTtnueckue (aKTOpbl: CBET, TEMIIEPATypa, BIAXKHOCTb. DOTONEPUOAN3M.
[TpucniocoOnennst OpraHu3MoB K AEUCTBUIO aduoTHUecKuxX (pakTopoB. buonoruueckue
PUTMBI.

buotnueckue ¢daxkTopel. Buibl OMOTHYECKMX B3aUMOJECUCTBUI: KOHKYpPEHIIMS,
XUIIHUYECTBO, cUMOMO3 U ero Qopmel. Ilapasutusm, koomepanusi, MyTyalu3M,
KOMMEHCAJIU3M  (KBAapTHPAHCTBO, HAaxJIEOHMYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHHe OWOTHUYECKUX B3aUMOJCHCTBUWA Ui  CYUIECTBOBAaHUS OpPraHU3MOBB
IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XAPAKTEPUCTUKHU NOMyJsiuun. OCHOBHBIE ITOKA3aTENN MO JISILUU:
YUCIJIEHHOCTD, IIOTHOCTh, POKIAEMOCTb, CMEPTHOCTh, IPUPOCT, MUTpanud. nHamuka
YUCIJICHHOCTH TOIYJISINAN U €€ PEeryJIsiusl.

Hemoncmpayuu:

Ilopmpemeui: A. T'ym6onbar, K.®. Pynwe, O. ['exkens.

Tabauyvr u cxemwvr: xapta «llpuponnsie 30HBI 3emmn», «Cpenbl oOUTaHUS
opranusmoBy»,  «®@otonepuoausmy»,  «llomymamum»,  «3aKOHOMEPHOCTH  POCTa
YUCJIICHHOCTHU oMy suu HHQY30puu-Tyhenbkny, «Ilumiespie memm.

Jlabopamopuvie u npakmuyeckue padoomowi:

Jlabopatopuass pabora Ne 3. «Mopdonoruueckne OCOOCHHOCTH pPaCcTEHUH
13 Pa3HBIX MECT OOUTaAHHS.

Jlabopatopnas pabota Ne 4. « BnusiHue cBeTa Ha poCT U pa3BUTHE YEPCHKOB
KOJIeycay.

[Tpaktuueckas padota Ne 2. «[loacuér MIOTHOCTH MOMYJISIMA pa3HBIX BUIOB
pacTeHUu.

Tema 4. CoobuiecTBa M IKOJOTMYECKHE CHCTEMBI
CooOmectBo  opranu3sMoB — OuoneHo3. CTpyKTypsl OHOLIEHO3a: BUIOBa,
pOCTpaHCTBEHHAsA, Tpoduueckas (muieBas). Buapl-noMmunantel. CBsi3u B OMOIIEHO3E.
DKOJIOTHYECKHE CUCTEMBI (3KocucTeMbl). [loHsITHE 00 SKOCHCTEME U OMOTCOIICHO3E.
@OyHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCUCTEMBI: NMPOIYIIEHThI, KOHCYMEHTHI, PEAYLIEHTHI.
KpyroBopoT BelecTB 1 MOTOK SHEPTUHU B 3KocucTeMe. Tpodudeckue (MUILEBbIE) YPOBHU
skocucteMsbl. [Iumessie nenu u cetu. OCHOBHBIE MMOKa3aTeln 3KOCHCTEMBI: Ouomacca,
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OPOAYKIHMS. OKOJOTMYECKHe MUPAMHIbI: TPOAYKIHMH, YHCIEHHOCTH, OHOMACCHI.
CBolicTBa SKOCUCTEM: YCTOMUYMBOCTD, CAaMOPETYJIsAIMs, pazButue. CyKiieccus.

[IpupoaHbIE 3KOCUCTEMBL. DKOCUCTEMBI 03Ep M peK. DKOCHUCTEMA XBOMHOI'O WIIN
HIMPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOTeHHbIE HKOCHUCTEMBI. ATPO3KOCHCTEMBI. YpbOoskocucTeMsl.
buonornueckoe u X0341iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasne kak (akTtop ycToiWumBocTH dKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO00pa3us Ha 3eMIie.

Yuenne B.W. Bepnanckoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa 6mnocheps.
Kusoe BemectBo u ero @yHkuuu. OcobeHHocTH Ouochepbl Kak TIIOOATBHOU
IKOCUCTEMBI. /[nHaMHu4ueckoe paBHOBECHE M 0OpaTHas CBs3b B Orocdepe.

KpyroBopoTsI BemiecTB 1 OMOT€0XUMUYECKHE IIUKIIBI 2JIEMEHTOB (yriepoa, a30Ta).
3oHanbHOCTH OUochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B OMochepe 3emun. AHTPONOreHHbIE HU3MEHEHHsI B Ouocdepe.
['mo0anbHbIE 3KOJOTHYECKHE TPOOIIEMBI.

CocyiiecTBoBaHME PUPOBI U yesioBeuecTBa. CoxpaHeHHe OMOpazHOOOpa3usl Kak
OCHOBa ycToWumBocTH Omoceprl. OCHOBA paIrMOHAIBLHOTO YIIPABJICHUS MPUPOIHBIMU
pecypcamu U UX UCIOJIb30BaHUE. JlOCTHKEHNS OMOJIOTUU U OXpaHa MPUPOIBL.

Jemoncmpavyuu:

llopmpemuwi: A.Jlx. Tenciu, B.H. Cykaués, B.1. Bepnaackuid.

Tabauyvr u cxemwvi: «llumesbie nenw», «bHOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie  cooOmiectBa», «llemu mnuranusy, «ODKoNoruUecKass MHUPaAMUTIAY,
«buochepa u uenmoBek», «IKOCHUCTEMA HIUPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTEMA
XBOWHOTO Jieca», «bruoneno3 BogoéMa», «ArpoueHosy», «lIpumepHble aHTPONOTr€HHbBIE
BO3JCUCTBUS Ha Npupoay», «BaxHeWline WCTOYHHMKHA 3arpsA3HECHHUS BO3AyXa W
IPYHTOBBIX BOA», «llouBa — BaxkHeimas coctaBistomas Ouochepo, «DaKTOPhI
nerpanganuu mouBy, «llapaukoBsiil 3¢ dexTy, «DakTophl PaIMOAKTUBHOTO 3arps3HEHUS
ounochepr», «O6mas cTpykrypa onocdepni», «Pacnpoctpanenue xxu3Hu B 6nocdepe»,
«O30HOBBIN 3kpaH Ouocheps», «Kpyrosopor yriaepoga B 6uochepe», «Kpyrosopor
a30Ta B MIPUPOJEN.

OObopynoBanue: Mojenb-ammIdkanus «Tunudaaele  OUOIEHO3BDY, TrepOapuit
«PacturenbHple CcOOOIIECTBa», KOJUICKIMU «bHoleHo3», «BpeauTenn BakKHEHIIMX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYp», TepOapuu W KOJJICKIIMM PACTEHUN W KUBOTHBIX,
MPUHAJJICKAIINE K Pa3HbIM JKOJIOTHYECKUM TrpymnmnaM oJHoro Bujaa, KpacHas kHura
Poccuiickoit @eaepannn, n300pakeHHs] OXPAHIEMBIX BUOB PACTEHUN 1 KUBOTHBIX.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBbI
11O BUOJIOT'UN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Cormacao ®I'OC COO ycraHaBIMBaKOTCS TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
O0yYarolMMHUCsT ~ MPOrpaMM  CpelHero  oomero  o0pa3oBaHUSA:  JIMYHOCTHBIM,
METanpeMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pPE3yJIbTaTOB OCBOCHUSI mpeameTra «buosorus»
BBIJICJICHBI CJIEAYIOIIME COCTaBIIOIIME: OCO3HAHHE OOYYarOIIMMHCS POCCUUCKOM
IPXKIAHCKON HMIEHTUYHOCTH — FOTOBHOCTH K CaMOpPAa3BUTHIO, CAMOCTOSTEIBHOCTU U
CaMOOIIPEACIICHUIO, HATMYUE MOTHUBAIMM K OOYYEHHIO OMOJIOTHH, LEIECHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKJIEHUW JMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAAULUA  pa3BUTUS  OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTHU
CIIOCOOHOCTh 00yYarOUIUXCsl PYKOBOJICTBOBATHCS B CBOEH JEATEIBHOCTH LEHHOCTHO-
CMBICIIOBBIMU yCTAaHOBKAMHU, MPUCYIIMMH CHUCTEME OHOJIOrMYecKoro oOpa3oBaHUs,
HaJIMYue SKOJIOTMYECKOr0 MPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh II€JIU U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JIngyHOCTHBIE peE3yJbTaThl OCBOCHUSI TMpeaMeTra «bUOJOTUS JTOCTUTalOTCSAB
CAMHCTBE y4eOHOM W  BOCIHUTATENBHOM  JCSATEIBHOCTH B  COOTBETCTBUHUC
TPAAUIIUOHHBIMU POCCUMCKUMH COIMOKYJIBTYPHBIMH, HCTOPUYECKUMH U JTyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TPHUHSATHIMU B OOIECTBE MpaBUJIaMU MU HOPMaAMHU
MOBEJCHUS W  CIOCOOCTBYIOT TpOIECCaM CaMOIO3HAHUS, CAaMOBOCIUTAHUS W
CaMOpPa3BUTHS, PA3BUTUS BHYTPEHHEUW MO3UIMU JIMYHOCTH, MATPUOTU3MA, YBAKECHUSK
3aKOHY M TIPaBOMNOPSIKY, YEJIOBEKY TpyJa W CTapUIeMy IOKOJEHUIO, B3aHUMHOTO
YBOKEHUS, OEPEKHOr0 OTHOUIEHUS K KYyJIbTYPHOMY HACIEIUI0 U TPAJAULUSIM
MHOTOHAIIMOHANbHOro Hapoaa Poccuiickoii dDenepanuu, TPUPOAE M OKPYKAIOILICH
cpene.

JInyHOCTHBIE pPE3yJIbTaThl OCBOEHUS Y4e€OHOro mpeameTra «bHOJOTHS HTOJKHBI
OTpaxaTh  TOTOBHOCTh ¥  CIOCOOHOCTh  OOydYarommxcsi  pPyKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JIMYHOCTU, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAIUM, TO3UTUBHBIX BHYTPEHHUX YOCXKICHUHN, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, PACHIMPEHHUE IKU3HEHHOTO OINBbITA U OIBITA
JESITEIbHOCTH B TMPOILIECCE PEAIM3AMU OCHOBHBIX HAMPABICHUN BOCHUTATEIHHON
NEATEeIIbHOCTH, B TOM YHCJIE€ B YACTHU:

1) rpaxaaHCcKOro BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh TPAKJAHCKOW TMO3ULIHMK OOyYaromIerocss Kak aKTUBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIECTBAa;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX TpaB M OOSI3aHHOCTEH, yBa)KCHHE 3aKOHA
U TIPaBOIOPSIKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOM NEATENbHOCTH NPU CO3JAHUU YUEOHBIX
MPOEKTOB, PEIICHUN YUYEOHBIX U MO3HABATEIBHBIX 33/7a4, BHITOJIHEHUU OMOIOTHUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTBh ONPENENIATh COOCTBEHHYIO MO3MIMIO MO OTHOLICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSTH €€,

YMEHHE YYHUTHIBaTh B CBOUX JIEUCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHUBHOTO
B3aUMOJICUCTBUS JIOAEH C pPa3HbIMU YOEKIEHUSMH, KYJbTYPHBIMU LEHHOCTSMH H
COLIMAJIbHBIM ITOJI0KECHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
II03HABATEIIBbHBIX U UCCIIEN0BATEIbCKUX 3a/1a4, YBAKUTEIBHOIO OTHOLIECHHUS K MHEHUIO
OIIIOHEHTOB IIPU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPKAHMS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU AEATEIBHOCTH;

2) MaTPUOTHYECKOT0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCUUCKON Tpa)KJaHCKOW MJIEHTUYHOCTH, MaTPUOTU3MA,
YBA)XEHHUS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH mepen PomuHOM, ropaoctu 3a
CBOM KpaW, CBOKO PoauHy, CBOM S3BIK W KYyJIbTYpYy, MPOLLIOE W HACTOSIICE
MHOT'OHAIIMOHAJIBHOrO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIEOUIO W MAMATHUKAM MPHUPO/IBI,
JOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTH OIIEHUBATh BKJIAJ] POCCUUCKUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHUE
OMOJIOTHH, TIOHUMAaHUs 3HAYE€HUsSI OMOJIOTUM B TO3HAHUU 3aKOHOB MPHUPOJIbI, B KU3HU
YyeJoBeKa U COBPEMEHHOI0 O0IIECTBA;

ujaeiiHas yOexkIAEHHOCTh, TOTOBHOCTh K CHOyKeHHMIO u 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) TYXOBHO-HPaBCTBEHHOT0 BOCIIMTAHMS
OCO3HaHUe JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, dTHYECKOTO IMOBEICHUS;
CITIOCOOHOCTh  OIIGHMBATh CHUTYyallMi0 W MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;
OCO3HaHME JUIHOTO BKJIAJIa B IOCTPOSCHHUE YCTOMUYHUBOTO OYyIIIEero; OTBETCTBEHHOE
OTHOIIIEHUE K CBOMM POJUTEIISIM, CO3IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPUHSTHS IEHHOCTEW CEMEWHOM >KM3HH B COOTBETCTBUM C TPAIULIUAMU
HapoaoB Poccuu;

4) 3CTeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAs JCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHU;

IIOHUMAHUE DMOILMOHAIBHOTO BO3JCHMCTBUS JKUBOU MPUPOABI U €€ ILEHHOCTH,

TOTOBHOCTb K CAMOBBIPAYKEHHUIO B PA3HBIX BUIAX UCKYCCTBA, CTPEMIIEHUE MTPOSABIIATH
KayeCTBAa TBOPYECKOMW JIMYHOCTH;
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5) ¢pu3nyeckoro BoCMUTAHHAA, (OPMHPOBAHUS  KYJIbTYPbl 3I0POBbS U
IMOLMOHAIBHOIO 0J1AT OOy YU

MOHMMAaHHUE U peanu3alysi 370pOoBOro u 0e30macHoro odpasza *KU3HU (370pOBOE
NUTaHUE, COONIOJCHUE TUTMEHUYECKUX MpaBUiI U HOpPM, COaaHCUPOBAHHBIM PEXKUM
3aHATUN U OTIbIXA, PETyJIsipHas GU3NYecKasi aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOIO OTHOUIEHUSI K COOCTBEHHOMY (U3MUECKOMY M TICUXHYECKOMY
3JI0pPOBBIO;

NOHUMaHUE [EHHOCTH MPaBUJI MHAUBUAYAJIBLHOTO U KOJUIEKTUBHOIO 0€30MacHOI0
MOBEACHUS B CUTYAIMSIX, YTPOKAIOIIUX 3IOPOBBIO U KU3HU JIIO/ICH;

OCO3HaHWE TMOCHEJACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (yHOTpeOJIeHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHHUS);

6) TPpya10BOro BOCIUTAHMA:

TOTOBHOCTH K TPYAY, OCO3HaHHE [IEHHOCTU MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K AKTUBHOM JESTEIbHOCTH TEXHOJIOTMYECKOM M  COIMaJIbHOM
HAIpaBJIEHHOCTH, CIOCOOHOCTh WHULMUPOBATH, IJIAHUPOBATh U CAMOCTOSTEIBHO
BBITIOJHATH TaKYIO ESTEIbHOCTB;

UHTEpEC K pa3nuyHbiM cdepaMm mpodhecCHOHATBbHON JesTeNbHOCTH, yMEHHE
COBEpLIaTh OCO3HAHHBINA BBHIOOP OyAylIel mpodeccuu U peaanu30BbIBaTh COOCTBEHHbBIE
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH
BCEH JKU3HU;

7) 3KOJOTHYeCKOro BOCIIMTAHUSI:

AKOJIOTMYECKH 11e7IeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK MCTOYHUKY >KM3HU Ha
3emMJie, OCHOBE €€ CyIIECTBOBAHUS,

MOBBIIIIEHUE  YPOBHS  DKOJOTUYECKON  KYyJNbTYphl: MPUOOPETEHHE  OIbITa
IJIAHUPOBAHUS MOCTYNKOB U OLUEHKHA UX BO3MOXKHBIX TMOCIEACTBUN JJIsl OKPYKAIOIIEeH
Cpenpl;

OCO3HaHHME TJI00ATBLHOI0 XapaKTepa IKOJIOTUUECKUX MPOOJIeM U TyTel UX PEeIICHUS;

CIIOCOOHOCTH HCIIOJIB30BaTh MPUOOpETaeMble MPU U3YYCHUH OMOJIOTHH 3HAHHS U
YMEHUS TIPU PEUICHUU TPOOJIEM, CBSI3aHHBIX C PAllMOHAIBHBIM MPUPOIOTIOIB30BAHUEM
(coOmroeHne TMpaBwI TOBEJAEHUST B TNPUPOJIC, HAMNPABICHHBIX HA COXpaHEHUE
paBHOBECHS B SKOCHCTEMAaX, OXpaHy BUOB, IKOCUCTEM, Ouochepsl);

AKTUBHOE HEIPUATUE IACUCTBUM, NMPUHOCAIIMX BpE] OKPYKAlOLIEH IPUPOAHON
cpeie, yMEHHE TIPOTHO3MPOBATH HEOJArOMPHUATHBIE HSKOJIOTMYECKHE TMOCIEACTBUS
MPEANPUHUMAEMBIX JTEUCTBUU U TIPEIOTBPAILATh UX;

HAJIMYKUE PA3ZBUTOTO HKOJIOTUYECKOIO MBIIUICHUS, DKOJOTMYECKOM KYJbTYpHI,
ONBbITA JEATEIBHOCTH IKOJOTMYECKON HAMpPaBICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
VMM B T03HABATEJIbHOM, KOMMYHUKATUBHOM WM COLUHUAIBHOM NPAKTUKE, TOTOBHOCTHK
YYaCTHIO B MPAKTUYECKON IEATEIBbHOCTH SKOJIOTHYECKON HAMPABICHHOCTH;
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8) HeHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHON NPAKTUKH, OCHOBAHHOIO Ha JUAjlore KyJbTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEpULICHCTBOBAHNE SA3BIKOBOM M UWTATENbCKOW KYJbTYpbl KakK CpeICTBa
B3aMMOZEHCTBUS MEXKY JIFOJIbMU U IO3HAHUS MUPA;

IOHUMaHMe ceurn(pUKY ONOJIOTUN KaK HayKH, OCO3HaHUs €€ posu B HGOpMHUPOBAHUU
PAaMOHAIIBHOTO HAy4YHOI'O0 MBIIUICHHS, CO3JaHUM LEJIOCTHOIO MPEJCTaBIECHUs 00
OKpY’KaloIlleM MHpE KaK O €JUHCTBE IPHUPOJIbI, YEJOBEKAa MU OOIIECTBA, B IO3HAHUU
OPUPOJIHBIX 3aKOHOMEPHOCTEH W pEIICHWU TMPOoOJIeM COXpaHEHUS MPHUPOIHOTO
paBHOBECHS;

yOex1EHHOCTh B 3HAYUMOCTU OWOJIOTMUM JJIi COBPEMEHHON IMBWINM3ALMH:
oOecrieyeHuss HOBOIO YPOBHS pa3BUTUS MEIMIMHBI, CO3JIaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pEIIaTh PECypCcHbIE MPOOJIEMbl Pa3BUTHUS YEIOBEUYECTBA,
noMucKa NyTeHd BBIXOJA W3 TJI00ANbHBIX JKOJOTUYECKUX NpoOsieM U obecrneueHus
nepexoga K yCTOMYHMBOMY pPa3BUTHIO, PALlMOHAIILHOMY HCIHOJb30BAHUIO MPUPOIHBIX
pecypcoB U (hOPMHUPOBAHHIO HOBBIX CTaHIAPTOB XKU3HU;

3aMHTEPECOBAHHOCTh B MOJIyYEHUH OMOJOTMYECKHX 3HAHUM B LEJSIX MOBBIIIECHUS
o0miel KyJnbTypbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTH
(YHKIMOHAIBHOW TPaMOTHOCTH oOydaromuxcs, (OpMUPYEeMOH TMpU H3YyUYEHHUH
Onooruu;

NOHMMAHHE CYIITHOCTH METO/I0B IIO3HAHUS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH KCIOJIB30BaTh MOJIy4aeMble 3HAHUS JIJIsl aHAIM3a U OOBSICHEHUS SIBIICHUUN
OKPYXAIoIlEr0 MHpa W MPOUCXOASIIMX B HEM HW3MEHEHUW, yMEHHUEe JenaTh
00OCHOBaHHBIE 3aKJIIOYEHHUsS HAa OCHOBE HAy4HbIX (DAKTOB M MMEIOIIMXCS JIaHHBIXC
LEJbIO MOJIYYEHUS! JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO MCIOIb30BATh OMOJIOTMYECKUE 3HAHUS JJI PELLICHUS
npo6JieM B peasIbHBIX JKU3HEHHBIX CUTYALIUAX;

OCO3HaHWE IEHHOCTH HAay4YHOW JESITeIbHOCTH, TOTOBHOCTh OCYIIECTBIISIThH
IIPOEKTHYIO U HCCIIENOBATENBCKYIO AEATENBHOCTh HHANBUIyaIbHO U B TPYIIIIE;

TOTOBHOCTB M CITOCOOHOCTH K HEMPEPHIBHOMY 00Opa30BaHUIO U CaMOOOPa30BaAHHUIO,
K aKTUBHOMY IMOJIYYEHHUIO HOBBIX 3HAHUI MO OMOJIOTUU B COOTBETCTBUHU C )KM3HEHHBIMU
NOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHHSI yueOHOro rmpeamera «buonorus»
BKJIFOYAIOT: 3HAUYUMbIe Uit  (DOPMUPOBAHUS  MHPOBO33PEHUS  OOYyYaIOIIMXCS
MEXKIUCHUIUIMHAPHBIE  (MEXKIPEIMETHBIC) OOIIeHAyUYHbIe TMOHSATUS, OTpa)Karollue
IIEJIOCTHOCTh HAYYHON KapTUHBI MUPA U CHEIU(UKY METOJIOB MTO3HAHUS, UCTIONH3YEMBIX
B €CTECTBEHHBIX HayKaxX (BEIIECTBO, DHEPTHUsl, SIBJIIEHUE, MPOIECC, CUCTEMa, HAy4YHBIH
(baKT, IpPUHIIKI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIICIOBAHUE,
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HaOJI0IeHNE, U3MEPEHNUE, SKCTIEPUMEHT U IPYTUX ), YHUBEPCAIbHbBIE YUeOHbIE NeHCTBUS

(mo3HaBaTeIbHBIE, KOMMYHHKAaTUBHBIE, PETYJSITUBHBIC), o0ecIeynBaroIue
dbopmupoBanre (GYHKIIMOHATBHOM TPAaMOTHOCTH ¥ COIMAIBHOW  KOMIICTEHITUN
oOy4Jaronuxcs, CIIOCOOHOCTH oOyyJaronmxcs HCIIOJIb30BaTh OCBOCHHbBIE

MEKIMCIUIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUS U YHUBEpPCAJIbHbIC Y4EOHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIIBHOM MPAKTHUKE.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeiCTBUS
Ba3oBble Jornueckue aedcTBUA:

CaMOCTOSITENbHO (OPMYJIMPOBATh U AKTYaJIM3UPOBATH MPOOJIEMy, pacCMaTpUBATh
€€ BCECTOPOHHE;

HCIIOJIB30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTHUECKOTO MBIIUICHHS (aHAIH3a,
CUHTE3a, CPAaBHEHUS, KJIaCCU(PUKALIUHU, 0000IEHHS ), paCKPhIBaTh CMBICII OMOJIOTHYECKUX
NOHATUH (BBLACNATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH CBA3U C JIPYyTUMU
MOHATHUSIMU );

ONPENENATh LENH JeATEIbHOCTH, 3aaBasi HapaMeTPbl U KPUTEPUU UX TOCTUKEHUS,
COOTHOCHUTB PE€3YJIbTAThI IE€ATEIBHOCTH C MIOCTABJICHHBIMU LEISIMU;

UCII0JIb30BaTh OMOJIOTMYECKUE TTOHITHS JIJIs1 00bsICHEHUS (DAaKTOB U SIBJICHUH KUBOU
IPUPOABL;

CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHAYKTHUBHBIE, I€TyKTUBHbBIE, [0 AHAJIOTHUN),
BBIBIIAITH 3aKOHOMEPHOCTH M IPOTUBOPEYMsSI B pPacCMaTpUBAEMBIX  SIBJICHUSX,
(OpMyIMPOBATH BHIBOJBI U 3aKIIOUYEHUS;

OPUMEHATh CXEMHO-MOJIEIBHBIE CPEICTBA Ui IPEJACTABICHUS CYLIECTBEHHBIX
CBS3€H M OTHOLUEHUHN B M3y4aeMbIX OMOJIOIMYECKUX OOBEKTaX, a TaKKe MPOTHUBOPEUUI
Pa3HOT0 POJa, BBISIBJICHHBIX B Pa3IUYHbIX HHPOPMALIMOHHBIX HCTOYHHKAX;

pa3palaThiBaTh IIJIaH pEIIEHUS NpoOJeMbl C Y4ETOM aHaIU3a HMEIOIIMXCS
MaTepHabHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIE€SITEIIBHOCTh, OLICHMBATh COOTBETCTBHE pE3YJIbTAaTOB
LEJSM, OLICHMBATh PUCKHU MOCIIECTBUNA E€ATEIbHOCTH;

KOOPAMHUPOBATh U BBIMOJIHATH padOTy B YCIOBHSX PeajbHOr0, BUPTyaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJECHCTBUS;

pa3BUBATh KPEATUBHOE MBILIJICHUE MPU PEILICHUH KU3HEHHBIX MTPOOIIEM.

Bba3oBble ncciieoBare/ibCKHe 1eiiCTBUA:

BJaJIeTh HaBbIKAMHU YYEOHO-UCCIENOBATENLCKOW M MPOEKTHOM JesATEIbHOCTH,
HABBIKAMH Pa3peIIeHUs TPOoOJIeM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHbHOMY
MOMCKY METOJ0B PEHICHHS] MPAKTUYECKUX 3aJay, NPUMEHEHHUIO PA3JIUYHBIX METOJ0B
MTO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHbIE BUJIBI AESATEIBHOCTH I10 TOJYYEHUIO HOBOTO 3HAHUSA, €T0
WHTEPHIpETaluu, MPeoOPa30BaAHUI0 U TPUMEHEHHUIO B yUEOHBIX CUTYAIUSIX, B TOM YHCIIC
MIPU CO3/IaHUM YUEOHBIX U COLIMAIBHBIX TPOCKTOB;

dbopMupoBaTh HAy4YHBIH THUIT MBIIUJIEHUS, BJIaJIETh HAYYHOW TEPMHHOJIOTHEH,
KJIFOYEBBIMU MOHITUAMU U METOIAMU;
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CTaBUTH U (HOPMYTUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIILHOMN IESITEIIBHOCTH
Y )KU3HCHHBIX CUTYaIIUAX;

BBISIBIIATH TIPUYNHHO-CJIC/ICTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 3a/1auy, BHIIBUTAThH
TUTIOTE3y €€ PeIIeHNs, HAXOIUTh apTyMEHTHI JIJIS JJOKA3aTeIhCTBA CBOMX YTBEP KICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUN PEIICHIUS;

aHAIM3UPOBATH TIOJYUYCHHBIC B XOJIE PEIICHUS 33Ja4d PE3yJIbTaThl, KPUTHICCKH
OIICHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIIGHKY HOBBIM CHTYyaIlUsiM, OIIGHUBAaTh MPHUOOPETEHHBIA  OIIBIT;

OCYIIECTBIISTH LIeJICHAPABICHHBIN MOUCK MEPEHOCa CPEACTB U CIOCOOOB IEUCTBUS
B IpOo(heCCHOHATLHYIO CPEY;

yMETh TEPEHOCUTh 3HAHUS B TIIO3HABATEIBHYID M MPAKTUYECKYIO 00JacTu
KU3HEICITCIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEAMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIE UJICH, MPE/jIaraTb OpUrHHAIBHBIC TTOIXO/IbI U PEIICHHUS, CTABUTD
POOJIEMBI U 3a/1a4H, JOITYCKAIOIIHNE ATbTEPHATUBHEIC PEITCHUS.

Pabora ¢ undpopmanumeii:

OPUEHTHUPOBATLCS B PA3NUYHBIX HCTOYHHKAX HH(OpManuu (TeKcTe yueOHOTo
OCOOUS, HAyYHO-TIOMYJISIPHOM JINTepaType, OMOJOTHIECKUX CIIOBAPSIX U CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B HHTepHeTe), aHaIU3UpOBaATh HHGOPMAIIUIO
pPa3TUYHBIX BUAOB U (HOPM MPECTABICHUS, KPUTHICCKU OIICHUBATH €€ TOCTOBEPHOCTD U
HEMPOTUBOPEYUBOCTb;

(dbopMyIMpPOBATH 3aMPOCH] U MPUMEHSTh PAa3JIMUHbIE METO/IbI IIPU MTOMCKE U 0TOOpE
Oounonornyeckor nHGoOpMaIi, HEOOXOUMOM JIJIsl BHITIOJIHEHUS YUEOHBIX 3a7a4;

nmpuoOpeTaTh  OMBIT  HWCIOJIB30BaHUSA  WH(DOPMAIMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATh KYJBTYPY AKTHBHOTO HCIOJB30BaHUS pPA3THIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BHIOMPATh ONTUMAIbHYIO (DOpMY MpeicTaBIeHUsT OMOIOTHIECKOM
uHdopmaruu (cxembl, rpaduKku, TUarpaMMbl, TAOJIHIIBI, PUCYHKH U JIPYTOE);

UCIIOJIb30BaTh HAYYHBIN A3BIK B KAYECTBE CPEJNICTBA MPHU pabOTe ¢ OMOIOTUYECKOM
uHdopMaIuen: TPUMEHSITh XUMHYECKUE, (PU3UYecKre M MaTeMaTHYeCKHe 3HAKU U
CUMBOJIbI, (OpMYJIbI, aOOpeBUATYpPY, HOMEHKIATYPy, UCIIOJIH30BATh U MPE0OPA30BHIBATH
3HAKOBO-CHMBOJIMYECKHUE CPEACTBA HATJITHOCTH,

BJIQJICTh HABBIKAMM PACIIO3HABAHUSA M 3alIUTHI HH(POpMAUUA, WHPOPMAITMOHHOM
0€30M1acCHOCTH JIMYHOCTH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJbHbIC yY4eOHbIC ACHCTBUS
OO0wmenne:

OCYIICCTBJIATH KOMMYHHUKAIIUN BO BCCX C(bean JKN3HHU, AaKTHBHO Y4YaCTBOBATb
B JMAJIOTE WM JUCKYCCHUU IO CYIIECTBY OOCyXJTaeMoW Tembl (yYMEHHE 3aJaBaThb
BOIIPOCHI, BBICKA3bIBATH CYKJIACHHA OTHOCUTCIIBHO BBIITOJIHCHUA npennaraeMoﬁ 3a1a4u,
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YUYHUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UITUN IPYTUX YYaCTHUKOB JTUAOTa WJIN
JIMCKYCCHUH);

pacrmo3HaBaTh HEBepOaJbHBIC CpEACTBA  OOINEHHWS, TIOHMMAaTh 3HAa4YCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HMKHOBEHHS KOH(DIMKTHBIX CHUTYyalluid, yMETh
CMSATYaTh KOH(JIUKTHI M BECTH IIEPETOBOPHI,

BIIAZICTh PA3IUYHBIMH CIIOCOOAMH OOIICHHWS W B3aUMOJCHCTBHUSA, IMOHUMATh
HaMEpEHUS APYTHX JIOACH, MPOSIBIATh YBOKUTEIHLHOE OTHOIICHHWE K COOECETHUKY UB
KOPPEKTHOH Popme PopMyITUpOBaTH CBOM BO3PAKCHHS;

Pa3BEPHYTO M JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHHUS C MCTIOJIb30BAaHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHAs 1€ATEIbHOCTD:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW U MHAUBUAYaIbHON pabOThI
MIPU PEIICHUU OMOJIOTUYECKOM MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCThH TPUMEHEHUS
rpyNMnoBbIX (HOPM B3aUMOJICUCTBUS MPU PEIICHUN Y4eOHOM 3a1auu;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBUI C YUETOM OOIIMX HHTEPECOB
Y BO3MOXXHOCTEMN KaXKJIOT0 YJI€HAa KOJUIEKTHUBA;

MIPUHUMATH 1I€JTd COBMECTHOM JIEATEIbHOCTH, OPraHU30BBIBATh U KOOPIUHUPOBATH
JEUCTBHS 10 €€ JOCTH>KEHUIO: COCTABIIATH IJIaH IEUCTBUM, pACIIPEIETATh POJIA C YUETOM
MHEHHUI yYaCTHUKOB, 00CYXIaTh Pe3yIbTaThl COBMECTHON PabOTHI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJOTO yYaCTHMKAa KOMAaHJIbI B OOIIMii
pe3yJbTaT M0 pa3padOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLIEHUWBATh MAEU C T[O3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIISATh MMO3UTUBHOE CTPATETHYECKOE MOBEICHUE B PA3IMYHBIX CUTYAIUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHUBepPCaJbHbIE Y4eOHbIC JAeCTBUS
Camoopranusamnus:

HCITOJIH30BaTh OMOJIOTUYECKUE 3HAHMS JUTSl BBISBICHUS TPOOJIEM U UX PEIICHUSIB
YKU3HEHHBIX M YUYCOHBIX CUTYaIIUAX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHWUMN II€JICBBIE U CMBICIIOBBIC YCTAaHOBKH B
CBOMX JICUCTBUSX M TIOCTYIIKAX IO OTHOIIEHHUIO K KUBOW MPUPOJIE, CBOEMY 3/I0POBBIO U
3JI0POBBIO OKPYIKAIOIINX;

CaMOCTOSITENIbHO ~ OCYIIECTBJIATh I[MO3HABATEIbHYIO JCSTEIBHOCTb, BBISBIISTH
npoOemMbl, CTaBUTh W (OPMYJIUPOBATh COOCTBEHHBIE 3a/ladyl B 00pa3oBaTEIbHOMN
NEATSILHOCTH U KU3HCHHBIX CUTYAIIHSIX;

CaMOCTOSITEJIbHO COCTaBJIATh IJIAH PEMICHUS] MPOOJEMBbI C YYETOM HUMEIOITUXCS
pecypcoB, COOCTBEHHBIX BOZMOXKHOCTEH U MPENOYTEHUIH;

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM;

pacIIMpATh PAMKH YU4eOHOTO MPpeMETa Ha OCHOBE JIMYHBIX MPEITOYTCHHH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTH3a
pelIeHuE;
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OLICHMBATbh MPUOOPETEHHBIH OIIBIT;

croco0cTBOBaTh (YOPMUPOBAHUIO U TMPOSBICHUIO HIMPOKON 3PYIUIMN B Pa3HbBIX
00JacTsAX 3HAHWM, IMOCTOSIHHO TMOBBIIMIATH CBOM OOpa3oBaTEIbHBIM W KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJITATOB LENISIM;

BJA/IeTh HaBbIKAMM I103HABATEIbHOM pe(dieKcHH KakK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUM U MBICIIMTENBHBIX MPOLECCOB, UX PE3yNbTATOB U OCHOBAHUM, UCIOJIb30BAThH
npu€mbl peJIEeKCUU IS OLIEHKH CUTYyalluH, BEIOOpAa BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKHU M CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX [IPY AaHAJIU3E PE3YJIbTaTOB AEATEIbHOCTH.

IIpunsitue cedst M APyrux:
MIPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apPIYMEHTHI IPYTUX [IPU aHAIU3E PE3YIbTATOB IESITEIbHOCTH;
MpU3HABaTh CBOE MPaBO U MPaBO JAPYTrUX HA OLIUOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIIMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATbHI

[IpenmetHbie pe3ynbrarhl ocBoeHUs mporpaMMbl COO no 6uonoruu Ha 6a30BOM
YPOBHE BKJIIOYAIOT clielupuueckue uisi yuyeOHoro mnpeaMera «buosorusy HayyHbIe
3HAaHUS, YMEHUS M  CIOCOObl  JEMCTBHII MO  OCBOGHMIO, HWHTEpPIIPETAlUU
U TpeoOpa3oBaHUIO0 3HAHUM, BUJBI JACSATEIBHOCTH TO TMOJTYYEHUIO HOBOTO 3HAHUS U
NPUMEHCHUIO 3HAHUM B PA3IUYHBIX YUYEOHBIX CHUTYalUsX, a TaKXKe€ B PEATbHBIX
KU3HCHHBIX CHUTYallMsAX, CBS3aHHBIX ¢ Owonorueir. B mporpamme mnpeaMeTHbie
pe3ynbTaThl IPEACTABIICHBI IO FOJIaM 00yYEHUSI.

[IpenMeTHBIC pe3yabTaThl OCBOCHUS yueOHOTO TIpeamera «buoiorus» B 10 kiaacce
JTOJDKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE ¥ POJIU OUOJIOTUU B CUCTEME HAyYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHHBI
MHpa ¥ HAyYHOTO MHUPOBO33PEHHUSA, O BKIIAJE POCCUMCKUX M 3apyOEKHBIX YUEHBIX-
OMONIOTOB B pa3BUTHE OWOJOTWH, (PYHKIIMOHAIHHOW TPAMOTHOCTH YeEJIOBEKa JJIs
pelieHus KU3HCHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJEP)KAHHE OMOJIOTUYECKUX TEPMUHOB M TOHSATUMN: JKU3HB,
KJIETKa, OpraHu3M, MeTa0o0au3M (0OMEH BEIIECTB M MPEBPAIlCHUE SHEPTHH ), TOMEOCTa3
(camoperynsius), ypoBHEBas OpTraHMU3aIlUsl JKUBBIX CHCTEM, CaMOBOCITPOM3BEICHUE
(peripoyKIiusi ), HACAEACTBEHHOCTh, H3MEHYMBOCTh, POCT M Pa3BUTHE;

yMEHUE U3JlaraTh  OWOJOTHYECKHE TeopuH  (KJICTOYHas, XPOMOCOMHasl,
MyTaIlMOHHAsI, [IEHTpaJIbHAS JI0TMa MOJICKYJIIpHOUN Ouosorun), 3akoHsl (I'. Mennens,
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T. Moprana, H.W. BaBunosa) u y4enust (0 LEHTpax MHOT000pa3usi U MPOUCXOXKIACHUS
KyJbTypHbIX pactenuit H.M. BaBuioBa), omnpenensTh IpaHUllbl UX NPUMEHUMOCTH
K )KUBBIM CHCTEMaM;

yMEHUE BIAJETh METOJaMH HAyYHOTO TIO3HAHUA B OWoONOruu: HabIIOJIEHUE
U OMHCAHWE J>XUBBIX CHUCTEM, TPOIECCOB W SBICHUW, OpraHU3AMS W IMPOBEICHUE
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIIBI)KCHHE TUIIOTE3bI, BBISIBICHWE 3aBUCHMOCTH
MEXIY HCCIEIyEeMbIMH BEIIMYMHAMH, OOBSICHEHHUE TIIOJYYEHHBIX PE3yJIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX TOHITHH, TCOPUH M 3aKOHOB, YMEHHWE JeJaTh BBIBOJIBI Ha
OCHOBAHHH TOJYYEHHBIX PE3yIbTaTOB;

YMEHUE BBIJICTATh CYIIECTBEHHBIE TMPU3HAKH BHUPYCOB, KIETOK MPOKAPHOT
U DJyKapuoOT, OJHOKJICTOYHBIX ¢ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB W TPEBPAIICHUS SHEPTHMH B KIETKe, (HOTOCHHTE3a,
IJIACTHYECKOTO W JHEPreTHYECKOTO OOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OTUTOIOTBOPEHMS, pPa3MHOKECHHSI, HHIUBUIYaJIbHOTO Pa3BUTHS OpraHn3Ma (OHTOTEHE3);

YyMEHHE TPUMCHSATHh TOJYYCHHBIC 3HAHUA I OOBSICHEHUS OWOJIOTHYCCKUX
MIPOIIECCOB | SBIICHUM, JIJISl IPUHSATHS MPAKTUICCKUX PEIICHUHA B MIOBCETHEBHON JKU3HU
C 1IeNbI0 o0ecnedeHust 0€30IaCHOCTH CBOETO 3/I0OPOBbBS U 370POBbSI OKPYKAIOIINX JIO/ICH,
COOJIIOZIEHNST HOPM TPaMOTHOTO TIOBEJEHUS B OKPY’)KAIOIICH NPHUPOJHON cCpene,
MOHMMaHUE HEOOXOMUMOCTH HCIOJIB30BAHUS JOCTIKCHUHU COBPEMEHHOW OHMOJIOTHH U
OMOTEXHOJIOTHH JIJIS1 PAIIHOHATILHOTO TPHUPO/IOTIOIB30BAHUS;

YMEHHUE peIaTh 3JIEMECHTAPHBIC TEHETUYECKHE 3a7a4ll Ha MOHO- M JIUTHOPUIHOE
CKpElIMBaHue, CIICTUVICHHOE HAacleI0BaHue, COCTaBIIATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUs JUTsI PECKa3aHus HACICIOBaHMSI TIPU3HAKOB Y OPTaHU3MOB;

yMEHUE BBINOIHATh JA0OPATOPHBIE U MIPAKTUYECKUE pabOThI, COOIIOAATH MTpaBuia
npu paboTte ¢ yueOHBIM U J1a00PaTOPHBIM 000PYI0BAHUEM;

yMEHUE  KPUTUYECKH  OICHHBAaTh U  HHTEPIPETUPOBATH  WHOOPMAIUIO
OMOJIOTUYECKOTO COJIepKaHMsI, BKIIOUYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS M3 PA3THUHBIX
HMCTOYHUKOB (CpeICTBa MAaccOBOW HH(OpMAIlUK, HAYYHO-TIOMYJISPHBIE MaTepUaIb),
OTUYECKHUE aCIEKThl COBPEMEHHBIX HCCJIEIOBaHWNA B  OHOJOTUH, MEIUIIMHE,
OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBbIC MUCHMEHHBIE U YCTHBIE COOOIIeHHUs, 0000mas
OnonornYecKyr0 MH(POPMAIIMI0 W3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO HCIIOJIH30BATh
MOHSATUIHBIN anmapat OMOJIOTHH.

[IpeameTHbie  pe3ynbTaThl  OCBOEHUA  ydeOHoro mnpenmera  «buosorus»
B 11 kJacce J0JDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIU OUOJIOTUHU B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYyUYHOW KapTHHBI
MUpa U HAy4YHOTO MHPOBO33pPEHHUSA, O BKIIAJE€ POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OWMOJOTWH, (PYHKIMOHAIBHOW TPAMOTHOCTH YeJIOBEKa JJis
pelieHus )KU3HEHHbIX 33/1a4;
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YMEHUE PaCKphIBaTh COJEp)KaHWE OWOJIOTHYECKUX TEPMHUHOB W TIOHSTHH: BUI,
NOMyJIsilKsg, TeHOGOHA, SBOJIOLUHMS, JBIXKyUIME CUIbl ((aKTOpbl) 3BOJIOLMH,
MIPUCTIOCOOJICHHOCTh ~ OPTaHMW3MOB, BHJA000pa30BaHUE, DSKOJIOTHYECKUE (HaKTOPHI,
HKOCUCTEMA, MPOIYIEHTHI, KOHCYMEHTBI, PEAYILICHTHI, IEMU MUTAHUS, DKOJOTHIECKas
nMpaMujia, OuoreoreHos, onocdepa;

yMEHHE H3j1arath OWOJOTHYEeCKHEe Teopwuu (dBostonumoHHas Teopus Y. JlapBuHa,
CUHTETHUYECKasi TEOpUs DSBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJABIIIEBOTO
cxoncrBa K.M. bapa, uepenoBaHus TVIaBHBIX HaIpaBJICHUU W IyTed 3Bosronnu A.H.
CeeprioBa, yuenusi o Oumochepe B.U. Bepnamckoro), ompemensrb TpaHUIBI HUX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHE BIIAJIETh METOJaMH HAyYHOTO TIO3HAHWA B OWOJOTHU: HAOIIO/ICHUE
U OINHCAHHWE >KHUBBIX CHUCTEM, NPOLECCOB U SBJIECHUN, OpraHU3alMs M TMPOBEICHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIIIBIJKEHHE TUIIOTE3bl, BBISIBIICHUE 3aBUCHMOCTH
MEXIY HCCIEIyEeMbIMH BEIMYMHAMH, OOBSICHEHHUE IIOJYyYCHHBIX PE3yJIbTAaTOB,
UCIIOJIb30BAaHHBIX HAYUHBIX TOHITHI, TEOPUH M 3aKOHOB, YMEHHUE JeJaTh BBIBOJBI Ha
OCHOBAHHH TOJYUYCHHBIX PE3yIbTaTOB;

yMEHUE BBIJICIATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUSI OMOIOTHYECKUX 0ObEKTOB:
BUJIOB, TMOMYJIALUMA, MPOAYIIEHTOB, KOHCYMEHTOB, PEIyIEHTOB, OHOICOIICHO30B U
HKOCUCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEICTBCHHOW M3MEHYMBOCTH, €CTECTBEHHOTO
ot0opa, BU1000pa30BaHus, IPUCTIOCOOICEHHOCTH OPTaHU3MOB, IEHCTBUSI SKOJIOTUYECKUX
(GaKTOpOB HAa OPTraHMU3MBI, MEPEHOCA BEIIECTB M IOTOKAa DHEPTUH B IKOCHUCTEMAX,
aHTPOITOTCHHBIX N3MECHEHHI B YKOCHUCTEMAaX CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB U
OMOreoXMMHUUYECKHUX IIUKIIOB B Onocdepe;

yMEHHE TPUMCHATHh TIONYYCHHBIC 3HAHUS JJI1 OOBSICHCHHS OHOJIOTHMYECCKUX
MPOIIECCOB U SIBIICHUM, JIJISl IPUHATHS MPAKTUYECKUX PEIICHUIA B MOBCETHEBHON KU3HU
C IeNTbI0 o0ecnedeHust 0€30MacHOCTH CBOETO 370POBbS U 3/I0POBbSI OKPY’KAIOIIUX JIFOJIEH,
COOJIIOJICHNUsST HOPM TPaMOTHOTO TIOBEJCHUS B OKpY)KAIOIIEH NPUPOTHOU Cpeje,
MOHMMAaHUE HEOOXOAMMOCTH HCTIOIB30BAHMS JOCTHKEHUN COBPEMEHHON OMOJIOTUN IS
paIMOHAIBHOTO TTPUPOOIIOIH30BaAHNS,

yMEHUE pelniaTh dSJIEMEHTapHbIe OHOJOTUYECKHE 3aJlayd, COCTAaBISTH CXEMBbI
NepeHoca BEIIEeCTB U DHEPTUU B IKOCHUCTeMax (IIeNU MUTaHus);

YMEHHUE BBIMOJIHATE JTJAOOPATOPHBIE W MPAKTUYCCKHE pabOTHI, COOIOAATH TTpaBuia
pu paboTe ¢ y4eOHBIM U J1a00OpPaTOPHBIM 000PYAOBAHUEM;

yMEHUE  KPUTHYECKH OICHMBAaTh W  HMHTEPIPETUPOBATH  WHOOPMAIUIO
OMOJIOTUYECKOTO COJIepKaHMs, BKIIOUYAIOINIYIO TICEBIOHAYYHBIC 3HAHUS M3 Pa3TMYHBIX
HMCTOYHUKOB (CpeICTBa MAaccOBOW HH(OpMAIUU, HAYYHO-TIOMYJSPHBIE MaTEpUAIIbI),
paccMaTpuBaTh ri100aTbHBIC AKOJIOTHICCKUE MPOOIEMBI COBPEMEHHOCTH, (POPMHPOBATH
10 OTHOIIICHUIO K HUM COOCTBEHHYIO TTO3UIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIC M YCTHBIE COOOIIEHHUs, 00001as
Oronornyeckyro MHPOpPMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIOJIB30BATh
MOHSATUIHBINA ammapaT OMOJIOTHH.
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10 KJIACC
Haumenosanue
No KommuectBo OCHOBHEIE BUBI JIEITEIILHOCTH
pa3liesioB U TeM [IporpammHoe conepxanue
/o 4acoB 00yJarommXxcsl

y4eOHOro npeImMeTa

Tema 1. buoJsiornst kKak Hayka

YKUBOU MPUPOJIBI

(HabsroieHue, SKCTIEPUMEHT, OITMCAHMUE,
HU3MEpeHue, Ki1acCupuKaIms,
MOJICJTMPOBAHHUE, CTATHCTHYCCKAs
00paboTKa JTaHHBIX).

JHemoncmpayuu:

1.1 | buonorus B cucreme 1 buonorus kak Hayka. CBsi3u OUOIOTHU PackpsIBaTh coziepkaHue TEPMUHOB U
HayK C OOIIECTBEHHBIMU, TEXHUYECKUMU U MOHSATUI: HAYYHOE MUPOBO33pEHUE,
JIPYTUMU €CTECTBEHHBIMU HayKaMHU, Hay4YHas KapTUHA MUPA, HAy4YHBIH METOL,
bunocodueii, peurueii, STHKOM, I'UIOTE3a, TCOPHA, METOAbI
3CTETHKOM U paBoM. Pons Guonoruu ?{CCHeﬂOBaHH’I' .
B () OPMHUPOBAHUU COBPEMEHHOMN HAy4YHOI apaKiCpu3OBatTh OHONOTHIO KaK HAyKYy,
€€ MECTO M POJIb CPEAU APYTUX
KapTUHBI MUpa. CucTeMa OUOJOTUUECKUX
€CTECTBEHHBIX HayK. [lepeuncnsateh
HayK.
Y pazziesibl OMOJIOTMU B COOTBETCTBUE
,IZIYeM()Hcmp atgm. M C OOBEKTaMH H3YyYEHUS.
opmpemei: 1. lapeun, I. Mennens, Ha3zbiBaTh BakHEHIINE OTpaACIn
H. K. Konbnos, Jix. Yorcon n @. Kpuk. | gy noryveckux snanmii n 3a/1a4H,
Tabauywl u cxemwl: «MeTObI TO3ZHAHUS crostue mepes 6uonorueit XX| B.
YKUBOU IPUPOIBI»
1.2 | MeToapI MO3HAHUS 1 MeTobl T03HAaHUS KUBOM PUPOIbI PackpriBaTh coniep:kaHre TEPMUHOB U

MOHATUI: HAYYHBIA METOJI, METOBI
HCCIICIOBAHUS.

XapakTepu30BaTb OCHOBHBIE METObI
MTO3HAHMS )KUBOUW MPUPOIbI: HAOIIOICHHE,
AKCIIEPUMEHT, ONKUCAHUE, U3MEPEHNUE,
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Tabauywl u cxemvt: «MeTOABITO3HAHUS
YKUBOW MPUPOIBD.

Jlabopamopnvie u npakmuyeckue
pabomol:

[Tpaktuueckas padora Ne 1.
«Mcnonp30BaHmue pa3TuYHbIX METOIOB
MIPU U3YUYECHUH OMOJIOTMYECKUX
00BEKTOB»

KJaccuuKanus, MOACTMPOBAHHUE,
cTaThCcTUYecKasi 00paboTKa JaHHBIX

HToro uacoB o teme

2

Tema 2. dKuBble cucreMbl U

X OpraHu3anus

2.1

buonornueckue
CUCTEMBI, POLIECCHI
Y UX U3y4YEHUE

1

XKuBble cuctemMbl (OMOCHCTEMBI) KaK
MpeAMET U3ydeHHsI OMOJIOTHH.
OTnu4ne KUBBIX CUCTEM

OT HEOPTraHUYECKON MPUPOIBL.
CgoiicTBa OMOCHCTEM U UX
pazHoobOpasue.

YpoBHU OpraHu3aliid OMOCUCTEM:
MOJIEKYJISIPHBIN, OPTaHOUTHO-
KJICTOYHBIN, OPTaHU3MEHHBIM,
MOMYJISIIMOHHO-BUI0BOH,
AKOCHUCTEMHBIH (OUO-T€OIEHOTHYECKUH ),
OounocdepHbI.

Hayxku, nzyuaromue 6MocucTeMbl
Ha pa3HBIX YPOBHIX OpPTaHU3AIUH.
JHemoncmpayuu:

Tabauysr u cxemovl: «OCHOBHbBIE
MPU3HAKH JKU3HUY, «Y POBHU

PackpbiBaTh CcoJiep;KaHUE TEPMUHOB U
TIOHSATHM: CHCTEMa, OMOJIOTHYCCKas
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHUCTEMBI, CBOMCTBA )KHBBIX CUCTEM,
0oOMEH BEIIECTB, pa3MHOXEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
HW3MEHYUBOCTb, PA3APAKUMOCTD,
SHEPro3aBUCUMOCTh, YPOBHU
OpraHu3aIliy KU3HU (OMOCUCTEM).
XapaxkTepu3oBaTh MPUHITUTIBI
OpraHu3aluu OMOCUCTEM: OTKPBITOCTD,
BBICOKAs yHOPSAI0YEHHOCTb,
CaMOpETYJISILNS, UEPAPXUYHOCTD.
IlepeuncnsaTs yHUBEpPCAIBHBIE CBOMCTBA
YKABOT0: €IMHCTBO XUMHYECKOTO
COCTaBa, Pa3apaKUMOCTh, JBUKECHHUE,
rOMEOCTa3, pOCT U Pa3BUTHE,
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OpraHM3alK KUBOUIPUPOIBD».
Mopens monexynst JTHK

HACJICJICTBEHHOCTh, U3MEHUUBOCTb,
ABOJIONMS (MIPUCTIOCOOICHUE

K U3MEHSIOIUMCS YCIIOBHSIM).
[IpuBoaUTE MpUMEPHI OHOCUCTEM
pa3HOTO YPOBHS OpraHU3aIlud U
CpaBHHMBATh TIPOSIBJICHHSI CBOMCTB
KUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepu30BaTh OCHOBHBIE TIPOIIECCHI,
poTeKarole B ONOCUCTEMAX:

O0OMEH BEIIECTB U MPEBPAILECHUE
HHEPrUM, CAMOBOCIIPOU3BEICHUE,
CaMOPETYJISIINS, PA3BUTHE.

Coburonath npaBmiia 0EpeskHOTO
OTHOIIIEHUS K KUBOW MPHUPOJIC

HToro uacoB 1o teme

1

Tema 3. XuMu4yeckuii COCTaB U CTPOEHHUE

RJIECTKHA

3.1

XUMHYECKUH COCTAB
KieTku. Boma u
MHHEPAJIbHbIEC COU

1

XHWMHYECKAM COCTaB KJICTKH.
XYMMHUYECKHE DJIEMEHTHI:
MaKpO3JIEMEHTbI, MUKPO3JIEMEHTHI.
Bopa u MmuHepaibHbIE BellleCTBa.
OYHKINY BOABI U MUHEPAIbHBIX
BeliecTB B kieTke. [loanepxanue
OCMOTHYECKOIr'0 OajaHca.
Hemoncmpavuu:

Juaepammor: «Pacupenenenue
XAMHYECKHX JJICMCHTOB B HE)KHBOU
npupone», «PacnpeneneHne XuMUYECKIX

PackppiBaTh coqiepkaHre TEPMHHOB

Y TIOHSITUIA: DJIEMEHTHI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI;
MUHEpaJIbHBIC BEIIECTBA, MOJICKYJIa
BOJIbI KaK JIUTIOJb, BOJAOPOIHBIE CBSI3U;
ruApoduIbHBIE U THAPOPOOHBIE
BEIIECTBA.

Jloka3pIBaTh €IMHCTBO JIEMEHTHOTO
CcOCTaBa KaK OJHO U3 CBOMCTB »KHUBOTO.
PacnipenensiTh XUMHUYECKUE IEMEHTHI
0 TPYIIIaM B 3aBUCUMOCTH
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AJIEMEHTOB B )KMBOM IIPUPOJIEN.
Tabauyer u cxemwi: «llepronuueckas
Ta0JIMIA XUMUYECKUX JIEMEHTOBY,
«CTpoeHUEMONEKYIBI BOIBD»

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OPraHu3Me; XapaKTCpU30BaTh POJIb
OTACIBbHBIX 3JICMCHTOB.

BrISBIATE CBS3B MCKOY COCTAaBOM,
CTPOCHHUCM MOJICKYJIbI XUMHUYCCKOT'O
COCIHUHCHUA U €CTO (byHKLII/ISIMI/I B KJICTKC

3.2 | benku. CocraB u benku. CoctaB u ctpoeHne OEIKOoB. PackpbiBaTh conepxaHue TEPMUHOB U
CTpO€HUE OEJIKOB AMMHOKHCIIOTBI — MOHOMEPHI OETIKOB. MOHSTHI: OEJIKHU, TOJTUMEPBI, MOHOMEPHI,
Heszamenumeble 1 3aMeHUMBIE AMUHOKUCIIOTBI, IIENTUAHAS CBS3b,
AMUHOKHCIIOTBI. AMUHOKHUCIOTHBIN MOJIAIIETITH, J€HATYpaLus.
cocTaB. YPOBHU CTPYKTYpPhI OEIKOBOI XapakTepu3oBaTh OEJIKH Kak Kjacc
MOJIEKYJIbI (TIepBUYHAs, BTOPUYHAS, OpPraHUYECKUX COCANHEHU;
TPETUYHAsI U YETBEPTUUHAS CTPYKTYpPA). | KIIACCH(PHUIIUPOBATH UX 10 CTPOCHHIO
XUMHYeCcKHe CBOMCTBa OENIKOB. (rmoOynsipHble U GUOPHILISIpHBIE OEIKN),
buonornueckue GpyHKIMH OEITKOB. NEPEUNCIIATh U XapaKTepU30BaTh
Jlemoncmpauyuu: (GbyHKITUH OCITKOB
Tabnauyvt u cxemovl: «CTpoeHue
MOJIEKYJIbI OENKay.
Obopyodosanue: CBETOBOW MHUKPOCKOIIL,
MUKpOIpenapaThbl
3.3 | depmeHTHI — depMeHTBI — OMOJIOTUYECKUE PackpbIBaTh conepKaHUE TEPMUHOB U
ouonornyeckue KaTalnu3aTophl. MOHATHI: EPMEHTHI, aKTUBHBIN TIEHTD,
KaTaJIn3aTOPhI Crpoenue ¢epMeHTa: aKTUBHBIN IIEHTP, | CyOCTpaTHas CHEU(pUIHOCTD,

cyOcTpaTHast cienupUuIHOCTb.
Kodepmentsl. Buramussl.
Otnnuus hepMeHTOB

OT HEOPTaHUYECKUX KaTaJIn3aTOPOB.

Ko epMEHTHI, OCITKN-aKTHBATOPHI 1
OEJIKU-UHTUOUTOPHI.

VYka3piBaTh OTIINYUSA (DEPMEHTOB

OT HEOPTaHWYECKHUX KaTallu3aTOPOB.
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Hemoncmpavyuu:

Tabauywvl u cxemol: «CTpoeHue
dbepMeHTay.

Obopyodosanue: 000pya0BaHNE
JUTSl TIPOBEJICHUST HAOIIOICHHUI,
U3MEpPEHUI, SKCIIEPUMEHTOB.
Jlabopamopnuvie u npakmuueckue
pabomui:

Jlaboparopnas padota Ne 1. «M3yuenue
KaTaJIMTUYECKON aKTUBHOCTU
(epMEeHTOB (Ha MpUMEPE aAMMJIa3bI
WIM KaTalla3bl)»

OOBACHATH poJib (PEPMEHTOB

B (DyHKIIMOHMPOBAHUM JKUBBIX CUCTEM,
B IIPOMBIIIJICHHOCTH, B MEIUIIIHE,

B TIOBCEIHEBHOM KU3HU YEIIOBEKA

3.4

Yrnesoapel. JInmmmnael

YrieBoasl: MOHOCAXapuIbl (TI0K03a,
pubo3a u ae30kcuprdo03a), Tucaxapuasl
(caxapo3a, JJakT03a) U MOJIKCaXapHibl
(kpaxmaJ, TIIMKOreH, LeJUTI0J103a).
buonornueckue hyHKIIUN yTIEBOIOB.
JIunuIbl: TPUTIIULICPUIBI,
docdonunubl, CTEpOUIBIL.
IM'unpodunbHO-TUIPOPOOHBIE CBOKCTBA.
buonornueckue QpyHKITUN JIUMHIOB.
CpaBHEHHE YTJIEBOJIOB, OCIIKOB H
JIUTIAIOB KaK UCTOYHUKOB DHEPTHUH.
Hemoncmpavuu:

Tabnuywl u cxemvl: «YTICBOIBDY,
«JIunua e,

Obopyodosanue: 000pyJOBaHUE

PackpbiBath copepkanrie TEPMUHOB U
TOHATHH: YTJIEBOIbI, MOHOCAXAPH/IBI,
JCaxapu/ibl, OJMCAXapHU/Ibl, TIIOK034,
pubo3a, ae30Kkcuprbdo3a, caxaposa,
JIAKTO3a, MalIbT03a, IEJUII0JI03a
(keTyarka), Kpaxmal, TITMKOTeH;
JUTUABI, TPUTTUIIEPUAB! (KHPBI, Macia),
dbochommmuIbl, CTEPOUIBI.
XapakTepru30BaTh YIIICBOIbI, JIUITH]IBI
KaK KJIACCOPTAaHUYECKUX COCTMHCHHM.
KnaccudumupoBath yriieBOIbI U JIATTHIBI
M0 CTPOCHUIO; IEPEUUCIIITh QYHKITUN
YTJICBOJIOB M JIUTIUIOB.

CxemaTtruecku n300pakaTb CTPOCHUE
MOJIEKYJI YTJIEBOIOB, JIUTTHIOB
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JUTSI TIPOBEICHUS HAOIIOICHUH,
M3MEPEHNN, JKCIIEPUMEHTOB

3.5 | HykienHoBbie Hyxkneunossie kucnotsl: JJTHKu PHK. PackpsiBaTh conepxaHne TEPMUHOB U
KUCIOThL. ATD Hyxieorn el — MOHOMEDBI MOHATUHN: IE30KCUPUOOHYKIICHHOBAs
HYKJIEMHOBBIX KHCJIOT. CTpoeHue u kucnota (JIHK), pubonykiennonas
¢bynkuuu JIHK. Ctpoenue u dyHKIIMN kucinora (PHK), nykneorun,
PHK. AT®: ctpoenue u GpyHKIHH. MOJIMHYKJICOTUIHAA LIEIb
Hemoncmpayuu: (MOJTMHYKIEOTHT), KOMILJIEMEHTAPHOCTb,
Ilopmpemuwi: [Ix. Yorcon, @. Kpuk, ¢bynkuuu JIHK (xpanenue u nepegayda
M. Yunkunc, P. ®pankiu. HACJIEJICTBEHHOW MH(OpMAIUN); BUJIBI
Tabauywvl u cxemvi: PHK (nndopmanmonHas, TpaHcropTHas,
«Hyxnennosbie kucnotsr; JJHK», pubocomanpHas); aieHo3uHTpudocdat
«buocunres 6enka», «CtpoeHue (AT®), makpospruyeckast CBA3b.
MoneKyiasl ATD». XapakTepu3upoBaTh HYKIEUHOBBIE
Obopydosanue: CBETOBOW MUKPOCKOII, KHCJIOTBI KAK XUMUYECKUE COETMHEHUS U
MUKpPOIIpEnapaTsl HOCHUTEJIA HACIEICTBEHHON
uHbopmaIum.
OTmeuaTh 0COOEHHOCTH CTPOCHUS
MoJIeKyJ HykienHOBbIX kucioT (JJHK,
PHK) u ATO.
CxemaTudecku n300paxaTb CTPOCHUE
HYKJIEOTHJIOB, MOJIEKYJI HYKJIEHHOBBIX
kuciaor, ATD
3.6 | Uctopus u MeTO/IbI IMutonorus — Hayka O KJIIETKeE. PackpbiBaTh conepxkaHue TEPMUHOB U

W3YUYCHHUS KIIETKHU.
Knerounas teopus

Knerounas teopust — npumep
B3aUMOJICHCTBUS UCH U (PaKTOB
B HAYYHOM I1O3HAHHH.

MTOHATHUM: KJIETKA, IUTOJIOT U,
PacCKpbIBaTh COJIEPIKAHUE MOJIO0KECHUN
KJIETOYHOW TEOPHUH.
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MeToapl U3y4eHHS KIETKH.
Jlemoncmpayuu:

Ilopmpempui:

A. JleBeHryk, P. I'yk, T. [lIBanH,

M. lInennen, K. bap, P. Bupxos.
Obopyodosanue.: CBETOBOH MUKPOCKOII,
MHUKpOITIpEnapaThl paCTUTEIbHBIX,
KUBOTHBIX HOAKTEPHATBHBIX KIIETOK;
PUCYHKHU ¢ MUKpodoTorpadusimu
KJIETOK, TIOJTyYE€HHBIE C TOMOIIIBIO
CBETOBOTO M JIEKTPOHHOTO MHUKPOCKOTIA

[lepeuncnarh u XapakTepU30BaTh
OCHOBHBIC METOJIbI U3YUCHUS KICTKHU:
(IpUTOTOBIIEHUE CPE3OB,

OKpaIIMBaHUE, MUKPOCKOTIMPOBAHHE,
neHTpudyrupoBaHue, KyJIbTUBUPOBAHNE
KJICTOK M TKaHEH)

3.7

Knerka
KaK [1eJI0CTHAas
JKUBas CUCTEMA

Kierka kak nenocTHas xKuBasi CUCTEMA.
OO0mre mpu3HaKU KIETOK: 3aMKHYyTast
Hapy>kHast MeMOpana, MmoJiekyJisl JJHK
KaK T€HETUYECKUH arapar, cucrema
cuHTe3a Oenka. TUMbl KIETOK:
AYKapUOTHUYECKasd U MPOKAPUOTUYECKASL.
Oco0EHHOCTH CTPOCHUS
IIPOKAPUOTUYECKOUN KIIETKHU.

Krnerounas crenka 6axrepuii. CTpoeHue
JYKAPUOTUYECKOU KIETKH. OCHOBHBIE
OTJIMYUS PACTUTEIIBHOM, J)KUBOTHOM U
rpuOHOM KieTku. [loBepXHOCTHBIE
CTPYKTYpPBI — KJIETOUHAsI CTCHKA,
TIIMKOKAJIUMKC, UX QYHKLIUH.
[Ina3maTuyeckas MeMOpaHa, €€ CBOMCTBA
U QYHKITIH.

PackpeiBaTh copepkaHre TEPMHUHOB U
NOHATUMN: KJIETKH (3yKapuOTHYECKas,
MPOKAPUOTUYECKast ), TNIa3MaTHIeCKast
MeMOpaHa (T1azManeMMma), TITMKOKaITUKC,
TPAHCIIOPT BEIIECTB (MaCCUBHBIN,
aKTUBHBIN), SHAOUUTO3 ((arouuTos,
MUHOIIUTO3), 9K30IMTO3, KIETOUHAS
CTEHKa, HYKJICOU.

CpaBHUBaTh MKy COOOM
DYKapUOTUIECKUE U TPOKAPHOTUICCKHE
KJIETKH; OTMEYaTh CXOJICTBO U PA3IAYHUS
B CTPOCHHUM KJIETOK OaKTepud,
’KUBOTHBIX, PACTCHUN U TPHOOB
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Hemoncmpavyuu:

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

T. [lIBann, M. Illneiaen, K. bap,

P. Bupxos.

Tabauywvl u cxemwvr: «CTpoeHHE
AYKApUOTUUECKON KIIETKI», « CTpoeHHe
KUBOTHOM KIETKN», « CTpoeHue
pacTUTENbHOU KIIETKN», «CTpoeHue
MIPOKAPUOTUYECKON KIICTKI.
Obopyoosanue.: CBETOBOH MUKPOCKOII,
MHUKpOIIpEnapaThl paCTUTEIbHBIX,
KUBOTHBIX M OAKTEPHUATBHBIX KJICTOK

3.8

Crpoenue
AYKapUOTUYECKOMN
KJIETKH

[luTorutazma 1 ee opraHoU/IbI.
OnHOoMeMOpaHHbBIE OPTaHOUIbI KJIETKHU:
OIIC, anmapart ['onbaxu, TU30COMBI.
[TosryaBTOHOMHBIE OPTraHOUABI KIIETKH:
MUTOXOHJIPUH, TIITACTUIBI.
[IpoucxoxaeHne MUTOXOHIPUN U
mactua. Bugsimnacrun.
HememOpanHbie OpraHoOUIbl KICTKU:
PHUOOCOMBI, KJICTOUHBIN IIEHTP,
LEHTPUOJH, PECHUUKH, KTy TUKHU.
@yHKIUA OPraHOUIOB KJIETKHU.
Bxirouenus.

S npo — perynsaTopHbIN HEHTP KIETKH.
Crtpoenue siapa: saepHasi 000J04Ka,
KapuoIuiasMa, XpOMaTHH, IPBIIIKO.

PackpwiBaTh conepkaHue TEPMUHOB H
MOHATHI: IIUTOIIa3Ma, OPTaHOU B,
sHjoma3mMatuueckas cethb (O11C),
anmapat [ oJIbKH, TU30COMBI, BAKyOJTb,
MUTOXOHAPHH, TJIACTUJIBI (XJIOPOILIACTHI,
XPOMOIIJIACTHI, JICHKOIIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KJICTOUHBIH
IEeHTp (LIEHTPOCOMA), PECHHUYKH,
KTYTUKH, BKIFOUCHUS, PO, sACpHas
000J104Ka, KapuoIjia3Ma, XpoMaTHH,
SIIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHUE DyKAPUOTHUECKOM
KJIETKH MO0 U300pKEHUSIM U

Ha MUKpOIIpernaparax;
KJIaCCU(DUIIMPOBATH OPTaHOUIBI
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XpoMocOoMBI. TpaHCIOPT BELIECTB

B KJIETKE.

JHemoncmpayuu:

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

T. [lIBann, M. Illnennen, K. bap,

P. Bupxos.

Tabauysl u cxemovr: «CTpoeHue
AYKApUOTUUYECKOU KIETKW», «CTpoeHue
KUBOTHOM KJIETKN», « CTpOeHHE
pacTUTENIBHOU KNETKW», «CTpoeHue
POKAPUOTUUYECKON KIIETKWY,
«Ctpoenue sapa KIETKN.
Obopydosanue.: CBETOBOM MUKPOCKOII,
MUKPOIIpEnapaTbl pACTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnsie u npakmuueckue
pabomoi:

Jlabopatopnas pabora Ne 2. «M3yuenue
CTPOCHHSI KJIETOK PAaCTEHUH, )KUBOTHBIX U
OakTepuil MoJ MUKPOCKOIIOM Ha FTOTOBBIX
MUKPOIIPENapaTax U UX OMHCAHUEN

B 3aBUCHUMOCTHU OT OCOOCHHOCTEH UX
cTpoeHHsI (OAHOMEMOpaHHBIE,
nBymMeMOpaHHbIE, HeMeMOpaHHbIE);
OMUCHIBATh (DYHKIIMH KaXKJIOTO
OpraHou/ia B KJIETKE.
XapakTepu3oBaTh KJIETOYHOE SIIPO KaK
MECTO XpaHEHUs, nepenayn (yIBoeHHe
XpOMOCOM) U pealin3aluu
(TpaHCKpHUIIIIKS ) HACJIEICTBEHHOU
MH(}OpPMALUHU KIIETKH.

[lepeuucnsTh U ONUCHIBATH KOMIIOHEHTHI
aqpa U uX QyHKINHY;

CxeMaTtnyHO U300paxaTh CTPOEHUE
PACTUTEIBHOU U JKUBOTHOU KJIETKHU.
OOBICHATH OMOJIOTUYECKOE 3HAUCHHE
TPaHCIIOPTa BEIIECTB B KJIETKE

Htoro yacos no teme 8

Tema 4. JKuzHenesiTeIbHOCTb KJIETKH

4.1 | OOMeH BelecTs. 2 OOMeH BelecTB, WK META00IH3M. PackpriBaTh conep:kaHue TEPMUHOB U
[InacTrueckuii Accumuiianus (TUIACTUYECKU 0OMEH) MOHSATUI: 0OMEH BEIIECTB U
obmeH. DOTOCUHTES. U JUCCUMUIIALINS (PHEPTETUYCCKUIMA MpeBpalleHue YHEPTUH (METa00N3M),
XEeMOCHHTE3 00OMEH) — JIB€ CTOPOHBI EAMHOTO aCCUMWJISALIUS, TJIACTUYECKUI OOMEH,
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npolecca Metadonu3Ma. Poib 3akoHOB
COXpaHEHMS BEILIECTBA U IHEPTUU

B IOHMMaHUM MeTadonu3Ma. Turbl
oOMeHa BEIIeCTB: aBTOTPO(PHBINA U
rerepotpodubiii. Posb pepmenToB
B 0OMEHE BEIIECTB U MPEBPALICHUU
JHEPruu B KIIeTKe. POTOCUHTES.
CaetoBas 1 TeMHOBas ¢asbl
doTocuntesa. Peakiuu gporocunTesa.
DddhexTuBHOCTH (HOTOCHHTE3A.
3HavyeHue (HOTOCUHTE3a AJIS )KU3HU
Ha 3emuie. BiausiHue ycinoBuid cpesl
Ha ()OTOCUHTE3 U CHOCOOBI MOBBIIICHUS
€ro MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHU.

XeMOCHHTE3. XEMOCHHTE3UPYIOIINE
OakTepuu. 3HaUCHHE XEMOCHUHTE3a
JUJIS1 )KU3HU Ha 3eMJIe.
Hemoncmpavuu:

Ilopmpemwi: K. A. Tumupsses.
Tabauywl u cxemwl: «XIJIOPOILIACTY,
«POTOCUHTE3»

JUCCUMUJISILUSA, SHEPTETUYECKUA OOMEH,
dboTocunTe3, GOTONNU3,
dhochopunupoBanue, MEPeHOCUNK
IIPOTOHOB, XEMOCHHTE3.

OnuceiBaTh (HOTOCUHTE3, MPOIIECCHI,
MIPOTEKAIOIINE B CBETOBOM U TEMHOBOU
dbaze.

BBIABIATh MPUIMHHO-CIICACTBEHHBIC
CBSI3U MEXK]1y ITOTJIOIIEHUEM COJTHEUHOMN
HHEPrUU XJIOPOPHUIIJIOM U CHHTE30M
Monekya ATO.

CpaBHUBaTh UCXO/IHBIC BEIIIECTBA,
KOHEYHBIE MPOIYKTHI U yCIOBUS
MIPOTEKAHUS PEAKIIMHA CBETOBOM U
TEMHOBOH (ha3bl (HOTOCHHTE3A;
CpaBHHBaTh OTOCUHTE3 U XEMOCUHTES.
OueHuBath 3HaUeHHE POTOCUHTE3A U
XEMOCHHTE3a JJIs )KU3HH Ha 3eMJie

4.2

DHEpPreTUYeCcKui
oOMeH

DHepreTuuecKuii OOMEH B KJIETKE.
Pacmiennenme BemecTB, BRIJCICHUE U
AKKyMYJIMPOBaHUE YHEPTUH B KIICTKE.
DTansl SHEPreTUYECKOT0 OOMEHa.
I'mukosns. bpoxenuen ero BUIbL.

PackpeiBaTh conep:kaHne TEPMHUHOB U
TOHSTHI: SHEPTETUUECKUI OOMEH,
TJIMNKOJIA3, MOJIOYHOKHCIIOE OpOKeHHE,
CIUPTOBOE OpOKEHHE, OMOTOTHYECKOe
OKHCJICHHE, KJIETOYHOE JIbIXaHHeE,
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Kucnopongnoe okucnenue, nim
KJIETOYHOE AbIxaHue. OKUCIUTENBHOE
dbochopunupoBanue. IPHEKTUBHOCTH
HHEPreTUUECKOro OOMeHa.
Hemoncmpayuu:

Tabauywl u cxemvl: «TunsiuTaHuD,
«MeTabonuzmy», K MUTOXOHAPUS,
«JHepreTuyeckuii 0OMeH»

TUCCUMUTISTINS, (PepMEHT.
XapakTepuzoBaTh OOMEH BEILIECTB U
MIpeBpallieHue SHePTrur (MeTad0IN3M)
KaK OJTHO UX CBOWMCTB HBOTO.
[lepeuncnarb 0COOEHHOCTH
MJIACTUYECKOTO ¥ SHEPreTHUECKOTO
oOMeHa B KJIETKE; yCTaHABINBAThH
B3aUMOCBSI3b MEKy HUMH.

Pazmmuate THIIEI 0OMEHA BEIIECTB

B KJIETKE: aBTOTPO(HBIN U
reTepoTpOdHBIN.

OnuckIBaTh ATaMbl SHEPTETUUECKOTO
obmeHa (TTOArOTOBUTEIILHBIM,
OECKHUCIIOPOIHBINA, KUCIOPOIHBIN )

U CPAaBHHUBATh UX MEXKIY COOOM.
XapakTepu30oBaTh PEakiUy TJIMKOJIN3A,
OpOKeHMS, KJIETOYHOTO JBIXaHUS;
BBISIBIIATH IPUYMHHO-CJICCTBEHHBIC
CBSI3U MEXK]y TJIMKOJIU30M, KJIETOUHBIM
JIbIXaHHEM U CUHTE30M MOJeKy1ATO.
CpaBHuBath 3 (HeKTUBHOCTh
OECKHUCIIOPOTHOTO U KUCIIOPOTHOTO
ATAINoOB

4.3

buocunTes Oeska

Peakiiuy MaTpuyHOrO CUHTE3A.
I'enetnueckas uadopmarus u JJHK.
Peanuzanus renetnueckomn
nH(pOpPMaIIUU B KJIETKE.

PackpbiBaTh conepxaHne TEPMUHOB
Y MOHSATHUN: T€H, TCHETUYECKUHN KO,
MATPUYHBIN CUHTE3, TPAHCKPUIIIMS,
TPaHCISALUS, KOJOH, aHTUKOJOH,
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['eHeTHUeCKUA KOJ MEr0 CBOMCTRBA.
TpaHckpunius — MaTpUYHBINA CUHTE3
PHK. Tpancnsuus — OuocuHTe3 Oenka.
Oransl Tpancisanuu. KogupoBanue
aMHUHOKHUCJIO0T. Pons pubocoms
OmocuHTe3e OeIKa.

Jemoncmpayuu:

Ilopmpemui: H.K. Konb1os.

Tabauyst u cxemsvi: «Ctpoenne JJHK,
«Ctpoenue u GQyHKIIMOHUPOBAHUE TEHA,
«Cunres 0enkay, « Permkarus JTHK,
«]'eHeTnuecKul KOI».

Obopyodosanue: MOIEIN- aNTITUKAITIN
«Y nBoenue IHK u Tpanckpunums»,
«buocunTe3 OeIKay

pubocoma, IeHTpaibHas 10TMa,
MOJICKYJIIpHAst OMOJIOTHSI.

Onpenensarb CBOWCTBA T€HETUYECKOTO
KoJ1a (TPUIIETHOCTh, OJTHO3HAYHOCTH,
BBIPOXKJICHHOCTh, YHUBEPCAIBHOCTb,
HENEPEKPbIBAEMOCTh, HETIPEPHIBHOCTH ).
OnuceiBaTh 3Tanbl peasn3aluu
HACJIeICTBEHHON MH(GOPMAIINH B KJIETKE.
CpaBHHBaTh pEAKIMA MAaTPUIHOTO
cuntezaMosekyl PHK u Genka B kieTke

4.4

Hexknetounrnie
(bOpMBI KU3HU —
BUPYCHI

HexkneTounslie GopMbl )KU3HU — BUPYCHI.
Hctopus OTKpBITHS BUPYCOB

(. Y. UBanoBckuit). OcobeHHOCTH
CTPOEHMS U AKU3HEHHOTO IIUKJIA BUPYCOB.
bakrepuodaru. bonesnu pacrenuit,
YKUBOTHBIX U YEJIOBEKA, BHI3bIBAEMBIE
BUpycaMu. Bupyc ummyHozaeduimra

yenoBeka (BY) — BozOyautens CITN la.

OOparHas TpaHCKPHITIIHS, PeBEpTa3a u
uHTerpasa. [Ipodunakruka
pacipoCTpaHeHUs] BUPYCHBIX
3a00JIeBaHUH.

PackpriBaTh conepkaHue TEPMHHOB U
MOHSITUI: BUPYC, BUPYCOJIOTHSA, KaIllCUI,
OakTepuodar, BUpyc UMMYHOe(HUIIATA
yesoBeka (BIIY), oHKOreHHble BUPYCHI.
XapakTepru3oBaTh BUPYCHI KaK
HEKJIETOUHYI0 (DOpMY KU3HH;
OCOOEHHOCTH CTPOCHUS U
KU3HEESATEIIbHOCTH BUPYCOB.
OnuceIBaTh )KM3HEHHBIN ITMKJI BUPYCOB
UMMYHOIe(PUITTA YEITOBEKa; pa3IniaTh
Ha pucyHkax BTM ((Bupyc TabauHoM
Mo3aukHn), bakrepuodar, BY.
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Hemoncmpavyuu:

llopmpemuwi: ]1. 1. VIBaHOBCKHIA.
Tabauywvl u cxemvl: «Bupyco»,
«bakreprnodarm»; «CtpoeHue u
*u3HeHHbIN nukn supyca CITM/1a,
OakTepuodaray.

Obopyoosanue.: MOJENb CTPYKTYPbI
JIHK; MarauTHas MOJI€JIb-anIlIMKaLIUs
«CTpoeHue KIeTKn»

OO60CHOBBIBATH U COOIIOIATH MEPHI
npo(UIAKTUKN PACTIPOCTPAHEHMUS
BUPYCHBIX 3a00JI€BaHUIN
(pecniupaTopHbIe, JKEITyJOYHO-
KHILEYHbIE, KJICIIEBON dHIE(DAINT,
BUY-undekius)

Hror

O 9aCOB II0 TCMC

6

Tema S. Pa3MHOKeHHMe M MHAMBHUAYAJbHOE pasBUTHE OPraHU3MOB

5.1

JKu3HEeHHBIN UK
KJIETKU. [lenenue
KJIETKH. MUTO3

1

KneTounpli UK, MW )KU3HESHHBIN 1K
kietku. MaTepdasza u MuTos.
[Tporeccel, mpoTekaromue B uHTepdase.
Penukanus — peakiusi MaTpU4HOTO
cuntesa JJHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIOWTHBIN
XPOMOCOMHBIE€ HA0OPBI. XPOMATHU/IBI.
[{utonoruueckre OCHOBBI pa3MHOKEHUS
Y UHJMBUAYaJIbHOTO Pa3BUTHS
OPraHu3MOB. [[elleHue KIIETKU — MUTO3.
Craaun muto3a. [Iporeccs,
MPOUCXO/IAIINE HA PA3HBIX CTAIUIX
MHUTO3a. bruojorunueckuii CMbICI MUTO3a.
[Tporpammupyemasi TuGeIh KIETKH —
aroIITo3.

PackpeiBaTh coaep:kaHre TEPMUHOB U
MOHSITUN: KJIETOYHBIN UK, HHTEp(a3a,
penyIUIMKaLIHs, XpOMOCOMa, KApUOTHII,
rarjJIONIHBINA, TUIIONIHBIN
XPOMOCOMHBIN Ha0Op, XpOMATH/IBL;
MHTO3 €ro cTaauu: npodasa, meradasa,
anadasa, Tenodasa.

OnuchIBaTh )KU3HEHHBIN [IUKIT KIETKH;
MEPEUYUCIIATh U XapaKTepru30BaTh
MEePUOAbI KJIETOYHOTO IUKJIA,
CpaBHUBATH WX MEXKTY COOOM.
OnurceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPraHW3MOB, CPABHUBATh
XPOMOCOMHBIEC HAOOPHI KIETOK.
CpaBHUBATh CTAIMM MUTO3A.
PaznuyaTe Ha MUKpoOIIpenaparax
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Hemoncmpavyuu:

Tabauywl u cxemovl: «KIeTOUHBIN UK,
«Pernukanusa JJHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHUTHas
MOJIeTb-anIIuKanus «Jlenenue KieTkmny;
moaens JIHK.

Obopyoosanue.: CBETOBOW MUKPOCKOIT U
Mukponpenapat «Kapuokrunes B KieTkax
KOpEUIKa JTyKay.

Jlabopamopnsie u npakmuueckue
pabomui:

JlabopaTopHast padota Ne 3.
«HabnroneHne MuTO3a B KJIETKaxX
KOHYHMKA KOpPEIIKa JIyKa Ha TOTOBBIX
MUKpOTpenapaTax»

Y PUCYHKAaX CTaJuy MUTO3A.
PackppiBaTh OMOIOTUYECKU CMBICIT
MHUTO32

5.2

Dopmsbl
Pa3MHOKEHUS
OpTraHU3MOB

®dopMBI pa3MHOKEHHUST OPTAaHU3MOB:
Oecrnosioe U MOoJIOBOE.

Bupl 6ecrnionoro pa3sMHOKEHUS:
JIeJICHUE HAJIBOE U TTOYKOBAHKUE OJHO-
Y MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BEreTaTUBHOE Pa3MHOXKECHUE.
HckyccTBeHHOE KIIOHUPOBAHKE
OpraHU3MOB, €r0 3HAUCHUE
JUTSICEJICKITUH.

[TosoBoE pa3MHOKEHHUE, ET0OTINYUS
oT OecroJIoro.

Jlemoncmpayuu:

PackpwiBaTh cojep:kaHre TEPMUHOB
Y TIOHSATHUM: Pa3MHOKEHHUE, KIIOH,
MOJIOBBIC KJIETKH (TaMEThl),
ANIEKIIETKA, CIEPMATO30H/I, 3UTOTA,
JIeJIEHHE HAJIBOE, TOYKOBAHUE,
CropyJisiius, pparMeHTarus,
BEr€TaTUBHOE Pa3MHOKEHHUE,
CEMEHHOE Pa3MHOKEHHE, ONbUICHUE,
JIBOMHOE OIIJIOJIOTBOPEHUE, TTOJIOBBIC
JKeJe3bl, CCMCHHUKH, SIMYHUKH,
OIIOIOTBOPEHHE (HAPYKHOE,
BHYTpEHHEE).
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Tabauyvl u cxemovr: «POPMBI

Pa3sMHOXKEHUSI OPTaHU3MOBY, «J{BOMHOE

OIUIOJJOTBOPEHUE YIIBETKOBBIX
pacteHui», «/lenenue KineTku
Oaktepun», «BereraTuBHOE
pa3sMHOXKEHUE pacTeHu», « CTpoeHue
MOJIOBBIX KJIETOK»

XapakTepu3oBaTb 0COOCHHOCTH

U 3Ha4YeHHe OECroIoro U MmojJoBOro
CIIOCO0OB Pa3MHOKEHUS.

Boinensats Bupl 0ecronoro
Pa3MHOKEHUS; BBISIBIATD B3aUMOCBSI3H
Mexay (popmamu u ciocodamu
Pa3MHOXEHUS, U UX OUOJIOTHYECKUM
3HAYCHUEM.

Brnanets npuémamu BereTaTuBHOTO
Pa3MHOXEHUS KYJbTYPHBIX paCTCHUN
(Ha mpuMepe KOMHATHBIX ).
XapakTepru30BaTh MOJOBHIE KIETKU:
SULIEKIIETKH, CTIEPMATO30U/IbI;
BBISIBIIATH OCOOCHHOCTH

UXCTPOCHUS

5.3

Meiio3s

Meito3. Craguu meiiosa. [Iponeccsl,
MPOUCXOAIINE HA CTAIUSIX MEHo3a.
[ToBenenue XxpoMOCOM B MEHO3E.
Kpoccunrosep. buonornueckunii cMbICa
Y 3HAYEHUE MENo03a.

JHemoncmpayuu:

Tabauysl u cxemol. «JleNCHUSKICTKIY,
«Meiios».

Obopyoosanue.: moaens JTHK;
MarHMTHas MOJIC/Ib-aNTIINKaIIAs
«Jlenenue KiIeTKn»

PackppiBaTh comepxaHue TEPMUHOB U
MMOHITHI: ME03, KOHBIOTAIIUS
XPOMOCOM, TIEPEKPECT (KPOCCUHTOBEP)
XPOMOCOM, TaMETHI.
XapakTepu3oBaTh MeH03 KaK CIIOCO0

KJICTOYHOI'O ACJICHHA, OIIMCBHIBATh MEHo3
10 CTaausAM; CpaBHHUBATh CTAAUU Meo3a

H MHTO3Aa.

Paznnuares Ha pUCyHKax CTaauud MEWo3a;

pacKpbIBaTh OUOJOTUUECKOE 3HAUCHUE
Meno3a
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5.4 | O6pa3oBanue u ["ameTorenes — mpoiiecc 00pa3oBaHUs PackpsiBaTh copepkaHle TEPMUHOB U
pa3BUTHE OJIOBBIX MOJIOBBIX KJIETOK y>KMBOTHBIX. MOHATUIN: TAMETOT€HE3, CIIEpMATOTeHE3,
KJIETOK. [TonoBsIe kee3bl: CEMEHHUKU U OOT€HE3, CIIEPMATO30H/ I, aKPOCOMa,
OnogoTBOpEHKE anyHukd. OOpa3oBaHHe U pa3BUTHE SUTIEKIIETKA, TTOJIAPHBIC TETIbIIA.

HOJIOBBIXKJIETOK — raMeT (CepMaTo30m 1, | XapaKTepu30BaTh OCOOCHHOCTH
SANUIIEKIIETKA) — CIepMaTOreHes3 u raMeToreHe3a y >KUBOTHBIX M €T0 CTa/INH;
ooreHe3. OCOOEHHOCTH CTPOCHHUS MIOJIOBBIE KJIETKH KUBOTHBIX M OIIUCHIBATH
SWUIIEKIIETOK U CIIEPMAaTO30HU/I0B. MPOIECC UX PA3BUTHAL.

OmonotBopenue. [Taprenorenes. CpaBHMBATBH CIIEPMATOTEHES U OOTEHES.
Jemoncmpayuu: OnuceIBaTh OMIOI0TBOPEHUE,

Tabnuyst u cxemol: «IIpsimoen HerpsiMoe | OMOTOTMYECKOE 3HAUECHUE

pa3Butuey, «['amerorenes OTLJIOIOTBOPEHMUS

y MJICKOITUTAIOIINX U YEIIOBEKAY.

Obopyodosanue: Mmonenb MeTadazHon

XPOMOCOMBI, MUKPOCKOTI,

MUKporpenapatsl « CriepMaTo301 /b1

MJICKOTIUTAIONIETO», « SIMIIeKIeTKa

MIIEKOTIUTAIOIIET 0.

Jlabopamopnsie u npakmuueckue

pabomeur:

Jlabopatopnas pabota Ne 4. «3yuenue

CTPOCHHSI TOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOIIpenapaTax»

5.5 | UnauBuayaapHOE NuauBuayanpHOE pa3BuThe (OHTOTeHe3). | PackpbhiBaTh copepikaHHe TEPMHHOB
pa3BuTHE OMOpHOHAIBHOE Pa3BUTHE U TIOHATHIA: OHTOTEHE3, YMOPHOTEHE3,
OpPraHH3MOB (sMOpuorenes). Dtarbl SMOPHOHATIBHOTO | 3UTOTA, IPOOJIeHHE, OIaCTOMEPHI,

Pa3BUTHA Y ITIO3BOHOYHBIX JKMBOTHBIX:

MopyJa, 6actyna, 61acTonens,
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IpoOieHue, racTPyJIALNs, OPraHOTeHE3.
[TocTamMOproHanbHOE pa3BUTHE. THITBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, He TIpsIMoe (JTMYUHOYHOE).
Brnusinue cpeasl Ha pa3BuUTHE
OpraHu3MoB; (aKTophbl, ClIOCOOHbIE
BBI3BIBATh BPOXKICHHBIE YPOJICTBA.

Poct u pazButue pacrennii. OHTOreHe3
[[BETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH,
CTaIuM Pa3BHUTHUA.

Jemoncmpayuu:
Tabnuywl u cxemvr. « OCHOBHBIE CTaAUN

OHTOreHe3ay, «IIpsmoe u Henpsamoe
pa3BUTHE», «/IBOMHOE OILIOJOTBOPEHUE
YUBETKOBBIX PACTEHUI

racTpy’na, HelpyJa, OpraHOTCHE3;
3apOJIBIIIEBBIC JJUCTKU: IKTO/IEPMa,
Me30/IepMa, SHTOJIEPMa;
MOCTAIMOPHOHABHOE PA3BUTHE: TPSIMOE
1 HenpsiMoe (JIMUMHOYHOE); MeTaMop(do3,
Meracropa, MUKpOCIIOpa, TTbUIBIIEBOE
3€pPHO, CIIEPMHH, 3aPOIBIIIEBBIN MEIIOK,
JIBOMHOE OIJIOJIOTBOPEHHE.

OrnpenensiTe ATanbl SMOPUOHATIEHOTO
Pa3BUTHS XOPJIOBBIX HAa CXEMaX U
mpernaparax ¥ OMUCHIBATH MTPOIIECCHI,
MIPOUCXOISIIIINE HAa KAKIOM JTarle.
CpaBHUBaTh EPUOIbI OHTOTEHE3A;
pSAMOE M HEMPSMOe (JIMIMHOYHOR)
MOCTAIMOPHUOHAIBHOE Pa3BUTHE,
3apOBIIIN YeJIOBEKA U IPYTUX
XOPIOBBIX.

OOBICHATH OMOJIOTUYECKOE 3HAYCHUE
pa3BUTHS ¢ MeTaMOp(HO30M;
OTPHUIIATEIHLHOE BIUSIHUE AJIKOTOJIA,
HUKOTHHA U JAPYTUX TEPATOTEHHBIX
(hakTOpOB Ha pa3BUTHE 3aPOJIbIIIA
YeJIOBEKa.

OnuceIBaTh MPOLIECC IBOMHOTO
OTTOJIOTBOPECHHMS Y IIBETKOBBIX
pacTeHun

HToro uacoB o teme
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Tema 6. HacjiencTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB

6.1 | I'eneTtuka — Hayka 1 [Ipenmer u 3a1a4M TEHETUKH. PackpsiBaTh coziep:kaHue TEPMUHOB U

O HACJIEJACTBEHHOCTH Ponb nutonoruu u sMOpuoOIOrUU MOHATHI: T€H, TCHOM, TeHOTH, (PEHOTHII,

Y U3MEHYUBOCTU B CTAHOBJICHUM I'eHETHKU. Bkias XPOMOCOMBI, aJIeJIbHbIE TeHbI (aJUIeIn),
POCCHICKUX U 3apyOEkKHBIX YUCHBIX B rOMO3UI0Ta, FETEPO3UTOTA,
pa3BUTHE T'€HETUKU. METObI TEHETUKN | TOMHHAHTHBIM MpU3HaK (FeH),
(TMOPUIOTOTUYECKUH, peleCCUBHBIN MTpU3HAK (T€H), YhCcTast
IUTOT€HETUYECKUI, MOJIEKYJISIPHO- JUHUSL, TUOPUIL.
TEHETUYECKUH). [lepeuuncnsaTh U XapakTepHU30BaAThH
OCHOBHbBIE T€HETUYECKUE MTOHATHSI. METO/Ibl TEHETUKHU: THOPUAOTOTUUECKUN,
['eneTnueckasi CHMBOJIMKA, LIATOI€HETUYECKUI, MOJIEKYJIISIPHO-
HCTIONIb3yeMasi B CXeMax CKPEIIMBAHUM. | FeHETHYECKUM; JOMUHAHTHBIEC U
Jlemoncmpayuu: pelieCCUBHBIE TTPU3HAKU PACTCHUMN U
Ilopmpemui: I'. Mennens, T. Mopras, KUBOTHBIX.
H. 1. BaBuios, C. C. YUeTBepUKOB, [Tosb30BaThCS TEHETUYECKOM
H. B. Tumodees-PecoBckuii. TEPMHUHOJIOTHEN U CUMBOJIMKOU
Obopyoosanue.: MOJEb- ANITITUKAIIHS JUISL 3aUCU TEHOTUIUYECKUX CXEM
«MOHOTUOPUAHOE CKPEIIMBAHUE, CKpEILIUBaHUSA
repOapuii «I'opox moceBHO

6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTHU HACJICIOBAHUS PackpriBaTh coaepxaHue TEPMUHOB

HacJIeIOBaHUS MIPU3HAKOB, YCTAHOBJICHHBIC Y TIOHSTUN: MOHOTHOPHUIHOE

MIPU3HAKOB. I'. Mennenem. MoHOrHOpHIHOE CKpelrBaHue, (QCHOTUITHYCCKUE

MounorubpuaHoe CKpelIuBaHue. 3aKoHeMHOO0pa3us IPYIIbI, THOPUIOIOTUUECCKUNA METO/I,

CKpEIlMBaHUE ruOpUI0B NIEPBOTO MOKoJIeHus. [IpaBuio | yucThie TMHUN, TOMUHUPOBAHUE TEHOB

AOMHWHHUPOBAHMA. 3akoH paciCIICHUA
IIPHU3HAKOB. ['mmoTe3a 4YUCTOTHI raMerT.
[TonHOEM HEemoaHOE JAOMHWHHUPOBAHUC.

(MoHOE, HETMOJIHOE), PaCILEIIIEHUE
B IIOTOMCTBE.
OnuceIBaTh METOAUKY MPOBEACHUS
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Hemoncmpavyuu:

Ilopmpemui: I'. MeHnnens.

Tabauysl u cxemovl. «MoOHOTUOPUTHOE
CKpELIMBAaHUE U €TO IUTOICHETUYECKAs
OCHOBa», «3aKOH paCIIECIJIEHUS U €ro
LUTOT€HETHUYECKAsI OCHOBA», «3aKOH
YUCTOTHI FaMeT».

Obopyodosanue:

MOJENHU-aNIIuKauu « MoHOTHOpUAHOE
cKpeuiuBanue», «Henomnoe
JOMHUHHUpPOBaHUE», repbapuit «I'opox
IIOCEBHOW»

I'. MeH1e1eMOTIBITOB 10 U3YYEHUIO
HACJICIOBAHMSI OJHOM Maphl MPU3HAKOB
y ropoxa MOCEBHOTO.

PackpbiBaTh cofiep:kaHre 3aKOHOB
eauHoo0pa3usi THOPUIOB MEPBOTO
MOKOJICHHSI ¥ 3aKOHA PaCIICTICHHUS.
OOBICHATH TUINOTE3Y YUCTOTHI TAMET.
3anuchIBaTh CXEMbl MOHOTHOPHIHOTO
CKpeNIMBaHus1, OOBICHITH €T0
[IUTOJIOTHYECKUE OCHOBBI U PEIIAThH
TCHETHYCCKHUE 3a/1a9n

Ha MOHOTMOpPHUJIHOE CKpEIIMBaHUE

6.3

JurubpuaHoe
CKpEIIMBaHUE.
3aKOH HE3aBHCHUMOT'O
HacJIeJOBaHUS
MIPU3HAKOB

JuruOpugHoe ckpenmBanme. 3aKoH
HE3aBUCUMOTO HACJIeIOBAHUS
npu3HakoB. [{uToreneTnueckre OCHOBBI
TUTHOPUIHOTO CKPEIIUBAHUSI.
AHanu3upytomiee CKpelBaHue.
Hcnonp3oBaHne aHATM3UPYIOIIETO
CKpENTUBAHUS VIS OTIPEACIICHHUSI
reHOTUIa 0coOu.

JHemoncmpayuu:

Ilopmpemuwi: I'. Mennens.

Tabauyvt u cxemol: «JIurudpuanoe
CKpentuBanuey, «llutomornueckue
OCHOBBI JIUTUOPHTHOTO CKPEITUBAHS.
Obopyoosanue: MOJIETb- ANITUTAKATIHS
«JlurubpuiHOE CKpEIIMBAHUE)

PackpbiBaTh coaepkaHUE€ TEPMHUHOB U
MOHSATHI: TUTHOPUIHOE CKpEIIUBaHNUE,
AHAIM3UPYIONIEE CKPEIIMBAHUE.
OmnuceiBaTh ONBITEI . Menaens

110 U3YUYCHUIO HACIEOBAHUS JIBYX Hap
MIPU3HAKOB Y TOPOXA MOCEBHOTO.
PackpbiBaTh copepKaHUE 3aKOHA
HE3aBHCHUMOT0 HAaCIEIOBAHUS TTPU3HAKOB.
IIpruMeHITP MaTEMAaTUUYECKHUIN pACcCUET
C TIOMOIIbIO METO/1a IEPEMHOKEHUS
BEPOSATHOCTEH U 3aIUCh C TTOMOIIIBIO
(hCHOTHIMHMYECKUX PATUKAIIOB
paclIeIIeHUs] TPU3HAKOB Y TOTOMKOB
110 ()EHOTHUITY U TEHOTHITY.
3anuchiBaTh CXE€Mbl JUTHOPHUIHOTO
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CKpCIIUBaHUA, OOBSICHATH €r0
IMUTOJIOTUYCCKUC OCHOBBI U PCIIATDH
IFCHCTUYCCKUC 3a4a4Yl Ha I[I/IFI/I6pI/II[HOC
CKpCIINBAHUC

6.4

CuensieHHoe
HacJIEJOBaHHUE
MIPU3HAKOB

CueruieHHOE HacIe0BaHUE MTPU3HAKOB.
Pabota T. MopraHna 1o clierjieHHOMY
HaclieJoBaHuio reHoB. Hapyienue
CUEIUICHUS TEHOB B PE3yJIbTaTE
KPOCCHUHTOBEpa. XpOMOCOMHAas TEOPHUs
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Hemoncmpavyuu:

Ilopmpemui: T. Mopras.

Tabnuywl u cxemot: «Merios»,
«I'eHeTHYeCKUEe KapThl pACTCHUM,
YKUBOTHBIX U YEJIOBEKAY,
«B3anMoaelicTBre ayJICIILHBIX TSHOBY.
Obopyoosanue: MUKpoOIIpenapaT
«po3oduna» (Hopma, MmyTauuu Hopmbl
KPBUIBEB U OKPACKU T€JIa), MUKPOCKOII,
Moenb-anrmkanusa «llepekpéct
XPOMOCOMY.

Jlabopamopnvie u npakmuyeckue
pabomur:

Jlabopatophas paborta Ne 5. «3yuenue
pe3yIabTATOB MOHOTHOPHUIHOTO

Y JUTUOPUIHOTO CKPEIIUBAHUS

PackpeiBaTh copepxaHue TEPMUHOB U
ITOHATHN: CLEIJIEHHOE HACIICIOBAHNE
MPU3HAKOB, PEKOMOUHAIMS T€HOB,
F€HETUYECKUE KAPTHI XpPOMOCOM,
MOpraHuja.

Ha3bpiBaTh OCHOBHBIE MOJIOKEHUS
XPOMOCOMHOU TEOPHUU
HacneacTBeHHOCTH 1. Moprana;
PacKphIBaTh CoJiepKaHUE pabOThI

T. Moprana 1o ClerieHHOMY
HaCJICJOBAHUIO T€HOB U MPUYUHBI
HapylIEHUs CUETUICHHS MEXIy T€HaAMHU.
3anuchIBaTh CXEMbl CKPEIIMBAHUS

IIPY CLEIUIEHHOM HACJIEI0BAHUH,
OOBSCHSATH MPUYUHBI PEKOMOMHAITIH
T'€HOB, OIMPEAEIIATh YUCIO TPy
CLEIUICHHS T€HOB; pelIaTh FTeHETUYECKHE
3a/1a4ud Ha CLIETUICHHOE HACJIeI0BaHUE
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y Ip030(HIIBI HAa TOTOBBIX
MHUKpOIIpenapaTax»

6.5 | I'eHeruka nosna. I'enetuka noma. XpoMOCOMHOE PackpbIBaTh copepkaHue TEPMUHOB U
Hacnenosanue OIIPENEIICHHE M0JIa. AYTOCOMBI U MOHATUI: XPOMOCOMHBIN HabOD,
IIPU3HAKOB, II0JIOBBIE XPOMOCOMBI. ' OMOTaMeTHBIE U | 2y TOCOMBI, ITI0JIOBBIE XPOMOCOMBI,
CLEIUIEHHBIX C MTOJIOM reTeporaMeTHbIe OPraHU3MBlI. rOMOT'aMETHBIN I0JI, FETEPOraMEeTHBIN

HacnegoBanue npr3HaKkoB, CUEIJIEHHBIX | [TOJI, CLEIJIEHHOE C ITOJIOM HAacCJIEI0BaHKE
C IOJIOM. IIPU3HAKOB.
Jemoncmpavyuu: OOBSICHATH ITUTOJOTHICCKUE OCHOBBI
llopmpempui: I'. Mennens, T. Mopran, XPOMOCOMHOI'0 MEXaHU3Ma ONPEEICHUS
H.M. BaBuios. 10J1a Y pa3JIMYHbIX OPraHUu3MOB.
Tabauysl u cxemol: «I'eHeTHKA TIOJIAY, CpaBHHBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACIEA0BaHUs, HaCJIEI0BAHMSI IPU3HAKOB, CLETIJIEHHBIX
CUEIJIEHHOTO € TI0JIOMY, «KapuoTumnsl Y HE CUEIUIEHHBIX CIoJIOM. Pemars
YEJIOBEKA M KUBOTHBIX» reHEeTUYECKHUE 3a/1a4i Ha HACJleI0BaHue
CLEIUIEHHBIX C MOJIOM IIPU3HAKOB

6.6 | U3MeHYnBOCTb. N3meHunBOCTh. BBl N3MEHYMBOCTH: PackpbiBaTh conepxkaHue TEPMUHOB U
HenacnencreenHas HEHACJIeICTBEHHAs! U HACIIEACTBEHHA. MOHSATUI: U3MEHYUBOCTb,

WU3MEHYHUBOCTD Ponb cpeasl B HEHACIEACTBEHHON HACJIEICTBEHHAs! U3MEHYHUBOCTb,

U3MEHUYMBOCTU. XapaKTEPUCTUKA
MOAU(UKAITMOHHON N3MEHUYHNBOCTH.
BapuauuonHbii psax v BapualMoHHast
kpuBas. Hopma peakiuu npusHaka.
KonuuecTBeHHBIE M KQUECTBEHHBIC
MIPU3HAKU U UX HOPMa PEAKIIHH.
CgoiicTBamoau(puKaImOHHON
U3MEHYUBOCTHU.

HEHACJIeJICTBEHHAs N3MEHYHBOCTD,
MoU(pUKAIIMOHHAS U3MEHYUBOCTb,
BapHaIlMOHHBIN psifl, BApHUAHTA,
BapHalMoOHHas KpUBasi, MPU3HAK,
HOpMa peaKIMH, KOJIMUYECTBEHHBIE U
KaueCTBEHHBIC MTPU3HAKU.
KnaccudunupoBats BUABI
U3MEHYMBOCTH U BBISBIATH UX
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Hemoncmpavyuu:

Tabauywvl u cxemvl: «Buapl
U3MEHUYUBOCTIY, «MoaudukanmonHas
W3MEHYHBOCTDY.

Jlabopamopnuvie u npakmuyeckue
pabomol:

Jlabopatophas pabota Ne 6. «3yueHue
MOAU(UKAIMOHHON N3MEHUNBOCTH,
MOCTPOCHUE BapUAIIMOHHOTO Psijia U
BApUALIMOHHOW KPUBOM»

OMoJ0rnYecKre 0COOEHHOCTH.
IlepeuncnsaTh cBOMCTBA
MOAU(PUKAIMMOHHON N3MEHYUBOCTH U
OOBSCHATH €€ 3HaYCHUE ISl OpPTaHU3MOB.
Pa3znnyarh KOJIMYECTBEHHEBIE U
KaueCTBCHHBIC TTPU3HAKH; CTPOUTH
BapUAIMOHHBIA Psifl, BAPUAMOHHYTO
KPUBYIO, BBIUUCIIATH CpEHEE 3HAUCHHE
IpU3HaKa

6.7

HaCJ'IGI[CTBeHHaH
N3MCHYHUBOCTD

HacneactBenHas, uim reHOTUIMMYECKAs
U3MeHYUBOCTh. KoMOMHaTUBHAS
M3MEHYMBOCTh. M€H03 U TTOJI0OBOM
IIPOIIECC — OCHOBA KOMOWHATUBHOM
W3MEHUYMBOCTU. MyTalimoHHast
N3MECHYHMBOCTb.

Knaccudukanus MmyTtanuii: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIE.
YacToTa 1 NpUYUHBI My TallAMN.
MyTtarennbie (HaKTopHbI.

3aKOH TOMOJIOTUYECKUX PSAJ0B

B HACJICJICTBEHHOW M3MEHUYUBOCTU
H. . BaBusioBa. Buesinepnas
HaCJICICTBEHHOCTh U U3MEHUYUBOCTb.
Hemoncmpavuu:

lopmpemuwi: I'. ne ®pus, H. 1. BaBumnos.

Tabauyvt u cxemol: «MyTarmoHHas

PackpeiBaTh coaep:kaHle TEPMUHOB U
TTOHSATUM: HACJICACTBECHHAS
W3MEHYMBOCTH, KOMOMHATHBHAS
W3MEHYMBOCTh, MyTallMOHHAS
W3MEHYMBOCTh, MyTaHT, MyTallUH:
T€HHBIE, XPOMOCOMHBIE, TCHOMHBIE;
TOJIUILIONANS, aHEYIJIOW NS, MyTarcHsbl.
XapakTepu3oBaTh HACIEICTBEHHYIO
M3MEHYUBOCTh; (HOPMYJIUPOBATH 3aKOH
TOMOJIOTHUYECKHUX PSJIOB

B HAcCJIEJICTBEHHOU N3MEHYUBOCTHU

H. . BaBunioBa u 00BICHITE €ro
3HAYEHUEJIS OMOJIOTUH U CEJIEKIIUH.
KnaccuduimpoBats MyTaluu: reHHbIE,
XPOMOCOMHBI€, TEHOMHBIE U IPUBOIUTH
MIPUMEPHI My TaIUH.

OOBSACHITH NPUYMHBI BO3SHUKHOBEHUS
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M3MEHYHBOCTDY.

Obopyodosanue.: MUKPOCKOTI,
Mukpornpenapar «Jlposzoduna» (Hopma,
MyTanuu (OPMBI KPBUTHEB B OKpacKa
Teja); KOMHATHBIE PACTeHUS C MECTPOi
OKpPACKOH JICTHEB.

Jlabopamopnuie u npakmuueckue
pabomur:

JlabopatopHast pabota Ne 7. « AHanu3
MyTaIui y Apo30(HIIbl Ha TOTOBBIX
MUKpOIpenapaTax»

MYTaIHid, poJib (haKTOPOB-MyTareHOB.
CpaBHHMBaTh BHIIBI MyTaIlui; BBISIBIISATH
MIPUYUHBI HACJICICTBEHHOM
W3MEHUYMBOCTH, MUCTOYHUKH MYTarcHOB
B OKpYKarolieit cpese (KOCBEHHO).
XapakTepru30BaTh BHESICPHYIO
HACJICICTBEHHOCTh U H3MEHYNUBOCTh

6.8

['eneTuka 4eaoBeka

I'enernka gyenoBeka. Kapuorun
YeJIOBEKa.

OCHOBHBIE METObI TCHETHKH YCIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEIOBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJISIPHO-T€HETUYECKUM.
CoBpeMeHHOE ONpeIeICHNE TEHOTHUTIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UUCIIC

¢ nomoueto [1I[P-ananu3a.
Hacnencresenusie 3a001eBaHus
YeJIoBeKa: reHHbIe 00J1e3HHU, 00IC3HH

C HacJIeACTBCHHOM
MPEAPACIION0KEHHOCTBIO, XPOMOCOMHBIE
o6one3nn. ComaTHyecKue u
T€HEPATUBHBIE MYTALUU.

PackpeiBath conepkaHue TEPMUHOB U
MOHSTUI: KAPUOTUI YETIOBEKA,
[UTOTE€HETUYECKUIN METOI,
re€HEaJOTMYECKUN METO, POIOCTIOBHEIE,
OJIN3HEILIOBBIN METO/I, HACIEICTBEHHBIC
0oJie3HU: (MOHOTEHHBIE,

C HACJEICTBEHHON
MPEIPACIION0KEHHOCTHIO,
XPOMOCOMHBIE), MEIUKO-TEHETHYECKOE
KOHCYJIbTUPOBAHHUE.

[lepeuncnsaTh 0COOEHHOCTH U3YUCHUS
T€HETUKH YEJIOBEKA; MPUBOAUTH
MIpUMEpPHI HACJIEACTBEHHBIX O0JIe3HEH
YeJI0BEKA, XapaKTepU30BaTh METOIbI UX
NpoQHUIAKTUKN; 000CHOBBIBATH 3HAYEHUE
MEJIUKO-TE€HETUYECKOTO
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CrtBosioBbI€ KiIETKH. [[prHLIATIBI
3I0pOBOT0 00pa3a KU3HHU, TUATHOCTUKH,

HpO(l)I/IJ'IaKTI/IKI/I N JICYCHUS I'CHCTHUYCCKHX

Oonesneil. MeanKko-TeHETHIECKOe
KOHCYJIbTUPOBaHKE. 3HAUYCHUE
MEUITMHCKON TEHETUKU

B TIPEIOTBPAICHUH U JICYCHUN
TCHETHYECKUX 3a00JIeBaHUH YeTIOBEKA.
Hemoncmpavyuu:

Tabnuywvr u cxemor: «HacnenoBanue
pesyc-aktopay, «I'eHeTrka rpyrmi
KPOBI».

Jlabopamopnsie u npakmuueckue
pabomul:

[Tpaktuueckas pabora Ne 2.
«CocraBiieHUE U aHATIN3 POJOCIOBHBIX
YEJIOBEKA

KOHCYJIbTUPOBAHHS.
BhISBISATE U CpaBHUBATH MEXKIY COOOM
JIOMUHAHTHBIEC U PELECCUBHBIC IPU3HAKU
YEJIOBEKA.

CocCTaBiATh M aHAIM3UPOBATH
POIOCIIOBHBIE YETI0BEKA

Htoro yacoB 1o teme 8
Tema /. CeJiek1iusi OpraHu3MoB, OCHOBBI OMOTEXHOJIOTHH
7.1 | Cenekuus Kak HayKa 1 Cenekuust Kak HayKa U MpoIECC. PackpsiBaTh conepxkaHne TEPMUHOB

U Tporecc

3apoKIeHUE CEJICKIIMU U TOMECTUKAIIS.

Yuenue H. U. BaBunosa o 1ieHTpax
MHOT000pa3usi U MPOUCXOKICHUS
KyJIBTYPHBIX PACTCHHIA.

L{eHTpbI MPOUCXOXKICHUS TOMAIIHUX
KUBOTHBIX.

Coprt, nopoja, mrTaMm.

Y TIOHATHUM: CEJIEKIIUs, COPT, MOPO/Ia,
HITaMM, TOMECTUKALIMS, WU
OJOMAIITHUBAHUE, LICHTPHI
MHOT000pa3usi U MPOUCXOKICHUS
KYJIbTYPHBIX PaCTECHUU U
KUBOTHBIX, THOPUIU3AITHS,
HCKYCCTBEHHBIN OTOOD.
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Hemoncmpavyuu:

llopmpemwi: H. 1. BaBuios.
Tabauyvt u cxemwvi: xapra «LleHTpHI
MHOT000pa3usi U MPOUCXOKIACHUS
KYJIbTYpHBIXpacTeHu», «[Iopoasl
JOMAIIHUX )KUBOTHBIX», «CopTa
KYJBTYPHBIX PacTEHHI.
Obopyodosanue: MYJISKU TUIOJIOB U
KOPHEIJIO0B JUKUX (GOpM U
KYJbTYpPHBIX COPTOB PacCTEHUM;
repbapuii «CenbCKOX03s11ICTBEHHbIE
pacTeHUS»

Ha3piBaTh 1 cpaBHUBATh OCHOBHbBIE
ATaIbl Pa3BUTHUS CEJICKIIUU.

N3narate yuenue H. Y. BaBunosa

O LIEHTPaX MPOUCXOXKICHUS KyJIbTYPHBIX
pacTeHMIt; pa3auyaTh HEHTPHI HA KapTe
MHpa, CBSI3bIBATH UX MECTOIOJIOKEHUE

C oyaraMyd BO3HUKHOBEHUSIIPEBHEUIITUX
UBMIN3AIUH.

CpaBHHBATh cOpTa KyJbTYPHBIX
pacTeHHil, MOPOABI TOMAIIHUX
KUBOTHBIX U UX JTUKUXIIPEIKOB.
OLieHUBaTh POJIb CEIICKIINU

B 00€CTeueHU! PO I0BOILCTBEHHOM
0€30IacCHOCTH Y€JIOBEUYECTBA

7.2

Metoasl
JTIOCTUKECHUS
CEJIEKIIUU PACTCHUM
Y KUBOTHBIX

CoBpeMeHHBIE METObI CEJICKIINH.
MaccoBblif 1 UHIUBUY AJIbHBII OTOOPHI
B CEJICKIIMUPACTCHUN U KUBOTHBIX.
Ouenka 3KcTepbepa.
bau3kopoaCTBEHHOE CKpEIIMBAHUE —
uHOpuAuHT. Yncras quHus.
CkpeniuBaHue YUCThIX JTUHUH.
I'eTeposuc, nnm rubpugHas cuia.
HepoacrBennoe ckpenuBanue —
ayTOpuauHr. OTHanéHHas
rudpuan3anus u e€ycrexu.
HckycCTBEHHBIN MyTareHe3 v Mojy4YeHue
MOJUIIOUAO0B. JIOCTHKEHHUS CeIeKIINU

PackpoiBath copepkaHue TEPMUHOB U
MOHSITHI: KICKYyCCTBEHHBINA OTOOD,
MacCOBBII 0TOOP, MHIUBUAYaJIbHBIN
0T00p, IKCTEPHEP, OTUZKOPOACTBEHHOE
CKpeIllMBaHUe, YUCTas JINHUS, TETEPO3NC,
HEPOACTBEHHOE CKpEUIMBaHUE,
HCKYCCTBEHHBI MyTareHes,
noyrionibl. CpaBHUBATH (HOPMBI
MCKYCCTBEHHOTO 0TOOpa (MaccoBoro u
WHIUBUTyJIBHOTO), BUIBI
rubpuan3anuu (6JIU3KOPOJACTBEHHON U
OT/IAJICHHOM ), CITIOCOOBI MOTYyUYCHHS
MOJIUTLIIONIOB.
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pacTEeHH1, )KUBOTHBIX U
MUKpPOOPTaHU3MOB.
JHemoncmpayuu:

llopmpemuwi: . B. Muuypus,

I'. JI. Kapnieuenko, M. ®@. 11BaHOB.
Tabauysl u cxemol: «OTHATCHHAS
rudpuauzanus», «PaboTel akageMuka
M. @. BanoBay, «Ilomummonams.
Obopyoosanue.: MyIsiKYU TUIOAO0B U
KOPHEIUIOJ0B AUKUX OopM U
KYJIbTYPHBIX COPTOB PaCTEHUH.
Jlabopamopnuvie u npakmuueckue
pabomoi:

Okckypceus «OCHOBHBIE METOJIBI U
JNOCTHKEHUS CEJIEKIIMN PACTEHUN U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO,
IIEMEHHYI0 depmy,
COPTOUCTIBITATENIbHBIA y4aCTOK

WJIN TETTHYHOE X035HUCTBO)

[IpuBOAUTE TTPUMEPHI TOCTUKEHUN
CEJIEKIIUY PACTEHUIN U KUBOTHBIX

7.3

buorexnoorus
Kak OTpaciib
MIPOU3BOJCTBA

buorexHonorus kak orpacib
MPOU3BOACTBA. [ €HHAsI MHKEHEPUSL.
Ortanbl co3nanus pekomOunantHoi JIHK
Y TPAHCTEHHBIX Oprann3MoB. Kiietounas
uHXeHepusi. KileTOUHbIE KyJIbTYPHI.
MUKpOKIIOHAIBHOEPA3MHOKEHUE
pactenuil. Knonnposanue
BBICOKOIIPOAYKTHUBHBIX

PackpbIBaTh copepxaHue TEPMUHOB U
MOHATHI: OMOTEXHOIOT S, KIETOYHAs
WHXXEHEPHUsl, TEHHAsl NHKEHEPUS,
KJIOHUPOBAHKE, TPAHCTCHHBIE
opranusMel, 'MO (renetuuecku
MOAU(PUIMPOBAHHBIE OPTAHU3MBI).
XapakTepu30BaTh OMOTEXHOJIOTHIO KaK
OTpaciib IPOU3BOJICTBA, OCHOBHBIE
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CEIBbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.

DKOJIOTMYECKUE U STHUCCKUE HpO6JI€MI)I.

I'MO — reneTuuecku
MOAUGUITIPOBAHHBIC OPTAHU3MBI.
Jlemoncmpayuu:

Tabauyvt u cxemvi: «OOBEKTHI
onorexHoiaorun», «Kinerounsre
KYJBTYPBI U KIIOHHPOBAHHEY,

«KoHCTpyHpoBaHHE M TEPEHOC T'€HOB,

XPOMOCOM»

JOCTHKCHU A OHMOTEXHOJIOTHH B 00JIaCTH

IMPOMBIINIJICHHOCTH, CCJILCKOT'O XO03s1CTBa

¥ MEIIUIIUHEI.
[lepeuncsTh U XapaKTEpPU30BAThH
OCHOBHBIEMETO/IBI M JIOCTH)KCHUS
OMOMHKEHEPHH.

OO6CyKIaTh IKOJIOTHYECKUE U
ATUYECKHE aCIIEKTHl HEKOTOPHIX
UCCJIEIOBaHMM B 00J1acTu
OMOTEeXHOJIOTUH (KJIOHUPOBAHMUS,
HUCKYCCTBEHHOTO OTUIOJOTBOPEHUS,
HAIPaBJICHHOTO W3MEHEHUsI FeHOMaA U
CO37aHMs TPAHCTCHHBIX OPTaHNU3MOB)

HToro yacos 1o TeMe 3
Pe3epBHoE Bpems 1
OBILIEE KOJIMYECTBO 34
YACOB IIO ITPOTPAMME
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11 KJIACC
Haumenosaunue
Ne KomnnuectBo OCHOBHBIE BUIBI IEATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe coaepxaHue
/T 94acoB 00yJaroIxcs

y4eOHOro npeaMera

Tema 1. DBOJTIONMOHHAA OHOJIOTUSA

11

OBOJIIOLMS U METOABI
e€ n3y4eHus

1

[Tpennocslakyu BO3HUKHOBEHUS
HBOJIFOLIMOHHOW TEOPHUH. DBOJIFOLIMOHHAS
TEOpHsI U €€ MECTO B OMOJIOTHH.
BimsiHue 3BOTIOLIMOHHON TEOpUHU

Ha pa3BUTHE OMOJIOTUU U IPYTHUXHAYK.
CBueTENBCTBA SBOIOLUN.
[TameoHTONOrNYECKHE:
MOCJIEIOBATEIBHOCTD MOSIBIICHUS BUIOB
B [IAJIEOHTOJIOTMYECKOM JIETOIUCH,
nepexoaHbie POPMBI.
buoreorpaguyeckue: cxoacTBo U
paznuuue gayH udaop MaTEPUKOB U
OCTPOBOB. DMOPUOIOTMYECKHE: CXOJCTBA
U pa3inyusi SMOPUOHOB pa3HbIX BUJIOB
MO3BOHOYHBIX.
CpaBHUTENBHO-AaHATOMUYECKHE:
TrOMOJIOTUYHbBIE, aHAJIOTUYHbIE,
pPYJIMMEHTApHBIE OPTaHbl, aTABU3MBI.
MonekynspHO-O0HOXUMHUYECKHE:
CXOJICTBO MEXAHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX

PackpbIBaTh cofiep)kaHue TEPMUHOB U
MOHSITUI: YBOJIIOIUS, TIEPEXOTHBIC
(bopMmBI, GUITOTEHETUICCKUAEC PSIBI,
BUJIBI-9H/ICMUKH, BHUJIBI-PEITUKTHI,
3aKOH 3apO/IBIIIICBOTO CXOJICTBA,
OMOTeHEeTHUECKHI 3aKOH,
TOMOJIOTUYHBIC U aHATIOTUYHbBIC
OpraHbl, pyJIUMEHTAPHBIC OPTaHbI,
aTaBU3MBI.

[TepeuncriaTh OCHOBHBIC 3TAIbl PA3BUTHSI
ABOJIIOLIMOHHOW TEOPHH.
XapakTepu3oBaTh CBUETEIHCTBA
ABOJTFOITUH: TIAJICOHTOJIOTHYECKHE,
ouoreorpaduyeckue,
AMOPHOJIOTHYCCKHE, CPABHUTEIHLHO-
aHATOMHYECKHUE, MOJIEKYJISIPHO-
OMOXUMUYECKHE.

[IpuBOAMTH MPUMEPHI IEPEXOTHBIX
dhopM opraHu3MoB, (GUIOTCHETUICCKHUX
PAIOB.

[IpuBoauTh (HOPMYIUPOBKH 3aKOHOB
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METa0O0JIMYECKUX MyTeH y BCEX KUBBIX
OpTaHU3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. JIunnei, XK. b. Jlamapk,
Y. JTapsun, B. O. KoBaneBckuii,

K. M. bap, O. I'ekkenb, ®. Mroiep.
Tabauywvl u cxemol: «Pa3Butne
OpraHUYECKOro Mupa Ha 3emiiey,
penbedHbie TAOIULIBI «3apOIBIIIH
MTO3BOHOYHBIX KUBOTHBIX),
«ApPXEONTEPUKCH.

Obopyoosanue. buoreorpapuyeckas
KapTa Mupa; koyuekius «Dopmbl
COXPAHHOCTHU MCKOMAEMBbIX )KUBOTHBIX U
pPACTEHHUID; BIAXKHBIE MTPENapaThl
«Pa3BuTHe HacekoMoroy, «Pa3putue
JISITYIITKHD

OMOreHETUYECKOTO U 3apOJbIIICBOIO
CcXoACTBa

1.2

Hcrtopus pazsutus
NpeACTaBICHUN
00 HBOTIOITUHU

OBouronioHHas teopus Y. J{apBuna.
[IpennockuiKu BO3SHUKHOBEHUS
JapBUHU3MA. J[BUKYIIIHE CUITBI
ABOJIIOLIMM BUJIOB 110 JlapBUHY
(M30BITOYHOE PA3MHOKEHUE

MIpU OTPAHUYEHHOCTH PECYPCOB,
HEONPEEIIEHHAS U3MEHYNBOCTb,
O6opr0a 3a CyIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).
CuHTeTnyecKasi TEOpHs BOJIIOLIMU

PackpriBaTh conepkaHrue TEPMUHOB U
MOHSITHUI: CHCTEMAaTHKa, €CTECTBEHHBIM
U UCKYCCTBEHHBII 0TOOD.
XapakTepu3oBaTh OCHOBHBIC
ABOJIIOLIMOHHBIC UJCH, KOHLIECIIIUA 1
TEOpUH; CPAaBHUBATH B3TJIAAbIHA BUJ U
sposmoruio K. JImnnes, JK.b. Jlamapka,
Y. JlapBuHa.

OuenuBaTth Bk JInHHEs B pa3BUTHE
CUCTEMATUKH U OOBSCHATH MPUHITUTIBI
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(CTD) 1 e€ OCHOBHBICTIOIOKEHHS.
Hemoncmpayuu:

lopmpemuwi: K. JIunnen, XK. b. Jlamapk,
Y. J{apBuH.

Tabauyvt u cxemol: «Ilomynsamumy,
«Kapra-cxema MapuipyTa myTEIECTBUS
Y. NapBunay, «Popmbl 00pHOBI

3a CylIECTBOBaHHE», « ECTECTBEHHBIN
ot6op», «MHOroodpazue copTon
pacteHui», «MHOroo0pasue nopoj
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPBHI.
XapakTepu3oBaTh COIECPKAHUE U
3HAYEHUE HIBOITIOLMOHHONW KOHIENIUN
K. b. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U
COIIMAJIbHO-D)KOHOMUYECKHUE
MPEANOCHUIKM BOZHUKHOBEHHUS
3BOJIFOMOHHOMN Teopuu Y. JlapBuHa.
PackpsIBaTh coziepKaHue IBOTOIUOHHON
teopunl. /lapBuHa; cpaBHUBATH
HEONPEIEIIEHHYIO U ONPEACIEHHYIO
M3MEHYUBOCTh, ECTECTBEHHBIN U
HCKYCCTBEHHBIA 0TOOP, PopMbI OOPHOBI
3a CyILECTBOBAHUE.

OnuchIBaTh MOJIOKEHUSI CHHTETHUECKOMN
teopun dBojtonun (CTD) u 0OBSACHATH
e 3HaueHHEe IIOUOIOTUU

1.3

Bun: xpurepun n
CTPYKTypA.
[Tomynsauums kak Kak
JJE€MEHTapHast
eAVMHHIA BUJA

MuxposBomonus. [lomynsuus kak
€AMHHUIABUA U JBOJIFOLIMH.
Hemoncmpayuu:

Tabnuyvt u cxemor: «Ilomynsamumny,
«MyTaluroHHas U3MEHUYUBOCTHY.
Obopyoosanue.: MAKPOCKOTI,
MuKponpenapar «J[pozodura» (Hopma,
MyTaluu (POPMBIKPBUILEB U OKPACKU
Tena), MoJienb-anmuinkanus «llepekpéct
XPOMOCOMY.

PackpriBaTh comep)kaHue TEPMUHOB U
MTOHSATHN: MUKPOBOJTIOITHUS, BU]I,
KPUTEPHH BHUA, apeaJl, TOITYJISIIHS,
reHo(OH, MyTaIi, KOMOWHAIINH
TE€HOB.

XapakTepru3oBaTh BUJ KaK OCHOBHYIO
CUCTEMATUYCCKYIO CIUHUITY U
I[EJIOCTHYIO OMOJIOTHYECKYIO CUCTEMY.
Brinenste kpurepun Buma
(Mopdomornueckuit, GU3HUOTOTUISCKUH,
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Jlabopamopnsle u npakmuyeckue
pabomut:

JlaGoparopnas padora Ne 1. «CpaBHeHue
BUJIOB IO MOP(HOJIOTHIECKOMY
KPUTEPUIO»

OMOXMMHYECKUN, TCHETHYCCKHH,
HKOJIOTUYECKUH, Teorpaduyeckuit) u
MIPUMEHATH KPUTEPUU JIJISI OTTUCAHUS
KOHKPETHBIX BUJOB.
XapakTepu3oBaTh NOMYJISAILHUIO KaK
CTPYKTYPHYIOCIUHUILY BUJIA U
ABOJIIOLIMU.

OnuceIBaTh NOMYJIAINIO 110 OCHOBHBIM
MOKa3aTessiM: COCTaB, CTPYKTypa

1.4 | IBmwKyInue Crjbt JBrxymume cuibl (pakTopsl)3Bodonun | PackpeiBaTh coaep:kaHre TEPMUHOB U
(3memeHTapHbIE BUJIOB B Ipupoje. MyTalmOHHBINA NOHATUN: KOMOWHATUBHAs
(bakTOpPBI) HBOTIOIIUN npoliiecc ¥ KOMOWHATUBHAS U3MEHYHMBOCTb, MyTaIlU1, MyTallUOHHBIN
M3MEHYHUBOCTD. [lOMyIAIIMOHHBIE BOJIHBI | IPOLIECC, MOMYJIAILIMOHHBIE BOJIHBI,
u npeid reros. M3omnsaius u Murpanus. | apeiid reHoB, W30JIAINS, MUTPAIUH.
JHemoncmpayuu: XapakTepu3oBaTh dJIEMEHTAPHBIE
Tabnuyvl u cxemul: «JIBUXKyIINE CUIIBI (aKTOPBI IBOTIOIMHU: MYTALIMOHHBII
HBOJIFOLIUN npoiiecc, KoOMOMHAaTUBHAS
WU3MEHYHMBOCTb, OMYJISLIUOHHBIE BOJIHBI,
Jpeiid reHoB, U30JIALUS, MUTPALIHSL.
VYcraHaBnMBaTh MPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEKIY
MEXaHU3MOM U Pe3yJIbTaTOM JIEUCTBUS
JBIKYIIHMX CHJI (3J1€EMEHTapHBIX
(haKTOpPOB) PBOJIOLINHU
1.5 | EctecTBenHbIit 0TOOD EcrecTBennslii 0T600p — Hanpasisronmii | PackpsIBaTh conep:kaHue TEPMUHOB U

u ero (popmbl

(bakTop 3BOIIOIHUH.
@DopMBbI €CTECTBEHHOT'0 0TOOPA.

MOHATHUM: €CTECTBEHHBIN 0TOOpP, O0phda
3a CyIIeCTBOBAaHHUE.
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Hemoncmpayuu:
Tabnuywl u cxemol: «ECTeCTBEHHBIN
otbop», «boprOa 3a cyiiecTBOBaHHEY

OnuceIBaTh MEXaHU3M JICHCTBUS
€CTECTBEHHOTO 0TOOpA.
XapakTepu3oBatb POpPMBI €CTECTBEHHOTO
oTOopa (ABMKYIIMA, CTAOMIN3UPYIOIIHIA,
JTU3PYNTHBHBIN) U CPAaBHUBATh X MEXKIY
co0oii.

XapakrepusoBaTh O0pPEOY

3a CyIIECTBOBAaHKE U CPAaBHUBAThH €&
BUJIBI (MEXKBUIOBAS, BHYTPHUBHIOBAS,
06oprOa ¢ HeOIArONPUATHBIMU
¢dakTOopamu BHEUTHEW CPE/Ibl)

1.6

Pesynprarsl
HBOJIIOLIMHU:
MPUCTIOCOOJIEHHOCTh
OpPraHU3MOB U
BHU1000pa30BaHUE

[Ipucnoco61eHHOCTh OpraHU3MOB
KaK pe3yabTaT sBojtonuu. [Ipumepsl
MPUCIIOCOOJICHUI Y OPraHU3MOB.
Apomopho3bl 1 HAKOATATITAIIUY.
Bunu BunoobpaszoBanue.

Kpurepuu Buga. OcHoBHbIE (HOPMBI
BHJI000pa30BaHMs: reorpapuieckoe,
HKOJIOTHYECKOE.

Hemoncmpayuu:

Tabauywl u cxemol:
«IIpucnocobIeHHOCTH OPTaHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHUEY,
«IKOJIOTUIECKOE BUI000pA30BAHHE).
Obopyoosanue:

koJutekus «IIpuMepsl 3aIUTHBIX
MPUCTIOCOOICHUN Y KUBOTHBIXY,

PackpeiBaTh conep:kaHuEe TEPMUHOB U
MOHSITHIA: PUCTTOCOOJIEHHOCTD,
MOKPOBUTEJILCTBEHHAS U
npelocTeperamplnas oKkpacka,
MacCKHpOBKa, BUJI000pa30BaHue.
OnuceIBaTh MEXaHNW3M BO3ZHUKHOBEHUS
MIPUCIIOCOOJICHUI Y OpPraHU3MOB.
BEIsSBISATE 110 M300pa)KEeHUSIM, Ha JKHUBBIX
1 (UKCHPOBAHHBIX MpemapaTax MpUMeEpbI
MPUCTIOCOOJICHHOCTH PACTEHUH U
’KHUBOTHBIX K YCIIOBUSMCPEIbI

oOuTaHMsl, JOKA3bIBATh OTHOCUTEIIBHYIO
11e71ec000pa3HOCTh MPUCTIOCOOTICHUM.
XapaxkTepuszoBaTh CIIOCOOBI U
MEXaHU3MbI BUI000pa30BaHMUS;
OIUCHIBATh U CPAaBHUBATH OCHOBHbBIE
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KOJUIEKIIHS HACEKOMBIX C Pa3IMUHBIMU
TUIIAMH OKPACKH; HAOOP MIOAOBH
CEMSIH.

Jlabopamopnvle u npakmuueckue
pabomul:

JlabopaTtopHas pabota Ne 2. «Onmcanmne
IPUCIIOCOOTIEHHOCTH OpraHu3Ma U ee
OTHOCHUTEJILHOTO XapaKTepay

(OPMBI DKOJIOTHUECKOTO U
reorpaduIecKoroBH1I000pa30BaHMUS

1.7

Hanpasnenus u nmytu
MaKpO3BOJIFOLIUU

MakponsBodonus.

DopMbI 3BOTIONKU: (DUTIETHYECKAs,
JTUBEPreHTHAs, KOHBEPTCHTHAS,
napayuiensHas. HeobpatumocTs
sBoJironu. [Ipoucxoxnenue

OT HECIEeIHUATU3UPOBAHHBIX
MPEIKOB.

[Iporpeccupyromas crieruanu3anusl.
AnanTvuBHas paguarusi.
Hemoncmpayuu:

Ilopmpemesi: A. H. CeBeplioB.
Tabauyvt u cxemol: KApoMopho3bD»,
«Aanoamanrarumy, «O0mmas
JIeTEeHEepaLus.

Obopyoosanue: moneib « OCHOBHBIC
HaIpaBJICHUS DBOJIIOIHIY; 00BEMHAs
Mozenb «CTpoeHHE TOJI0OBHOTO MO3ra
MMO3BOHOYHBIX)

PackppiBaTh copepkaHne TEPMUHOB H
MOHSTHI: MAaKPOIBOJIOLIUSA, (PHUIIOTEHE3,
OMOJIOrMYECKUI ITPorpece U perpecc,
apomopdo3, uauoaganTaius, ooas
JeTeHepanys, aJanTUBHAS pagualius.
XapaxkTepuszoBaTh (HOPMbI IBOJTIOLIUH.
BoisBiats apomopdo3sl 1
UIM0AIaNITallud YPACTEHUN U
KUBOTHBIX.

CpaBHUBaTH OMOJIOTHYECKHUIA TIPOTpece
u Ouosoruyeckuit perpecc, apomopdos,
UIN0AIANITAIUIO U OOIITYIO
JereHepaluio.

BhIABIIATH B3aUMOCBSI3U MEXKITY Ty TSIMU
Y HAIIPaBJICHUSIMU IBOJIIOITUN

Y PACTEHMU U KUBOTHBIX

Hroro yacos no treme
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Tema 2. Bo3HUKHOBeHMe U pa3BUTHE 'KU3HU HA 3emuie

2.1 | Uctopus xu3Hu

Ha 3eMie ¥ METOIbI
€€ U3y4cHUs.
I'unotessl
MIPOUCXOKICHUS
’KU3HHU Ha 3emiie

2

JloHay4HbIE€ peACTABICHUSA

0 3apOKJICHNM XU3HHU. HayuHble
TUIIOTE3bl BOSHUKHOBEHUS KU3HU

Ha 3emiie: aduoreHe3 UMaHCIepMHUs.
XUMHYECKAs 3BOJIFOLIUS.
AOUOTEeHHBIN CUHTE3 OPraHUYEeCKUX
BEIIECTB U3HEOPTraHUYECKUX.
DKCNEPUMEHTATBLHOE TOATBEPIKICHUE
XUMHUYECKOU IBOJIFOLIHH.

HauanbHble Tarnbl 0M0JIOrM4ecKon
sBotonnu. I'unoresza PHK- mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHHE MPOTOKJIETKH.
[lepBbi€ KIETKU U UX IBOIIOLIHSL.
DopMHUPOBaHUE OCHOBHBIX TPYIIII
JKUBBIX OPTaHU3MOB.
Hemoncmpayuu:

Ilopmpempui:

®. Penn, JI. ITactep, C. Munnep,

A. U. Onapumn, I'. IOpnu.

Tabauywvl u cxemwvl: « BO3BHHKHOBEHHE
CoHEeUHOM CHUCTEMBI»,

«Pa3BuTHE OPraHUYECKOIO MUPaY,
«PacturennHas kiaeTkay», « KuBotHas
KJIeTkay, «[Ipokapuornueckas
KJIETKa»

PackpeiBath conepkaHue TEPMUHOB U
MOHSTHUI: KpealMoOHNU3M, a0UOTeHE3,
BUTAJIN3M, ITAHCTIEPMUS, OHOII033,
KOalepBaThl, MPOOUOHTHI, CHMOMOTEHE3.
XapakTepu3oBaTh METOJIbI U3YUCHUS
MCTOPUYECKOTO MPOILIOTro 3eMIIN.
[lepeuncnsaTb OCHOBHBIE 3TAIbI
XUMHUYECKON HOMOJIOrMYeCKOn
ABOJIIOLIMH.

N3narath copep:kaHue TUMIOTE3 U TEOPUl
BO3HUKHOBEHUS KM3HU HA 3eMJIe
(kpealmoH13Ma, CaMOIPOU3BOJIBHOTO
3apOKJI€HUSI (CIIOHTAHHOTO),
na"cnepmuu, runore3sl PHK-Mupa).
OnuceiBaTh skciepumenTsl C. Mumiepa
u ['. FOpu no noay4eHuto OpraHuyecKux
BEILIECTB U3 HEOPTaHUYECKUX MYTEM
a0MOreHHOTO CUHTE3a
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2.2

OCHOBHBIC ATaIbI
SBOJIIOLUH
OpraHUYECKOTO MHpa
Ha 3emJie, pa3BUTHE
YKU3HH T10 3paM U
nepuoiaM

PazBuTtHe )ku3HM HAa 3eMIIe 110 3paM U
nepuogam. Karapxeii. Apxelckas

Y IIPOTEPO30MCKas 3phl. [1aneo3onckas
apa u e€ mepuoIbl: KEMOPHUICKUH,
OPAOBUKCKHH, CUITYpUHCKHUM,
JIEBOHCKHU I, KAMEHHOYTOJIbHBIN,
IIEPMCKHU.

Me3so301ickas 3pa 1 €€ NEPUOIBL:
TPUACOBBIM, FOPCKUM, METTOBOM.
KaliHo3oiickas 3pa u €€ mepuo/ibl:
MaJICOr€HOBBIM, HEOICHOBBIH,
AHTPOIIOT€HOBBIM.

XapakTepucTHUKa KiuMara u
reoJIOrHYE€CKUX Mpo1eccoB. OCHOBHbBIE
3TaIbl 3BOJIFOLIUU PACTUTEIBHOTO U
YKHBOTHOTO MHpa. ApoMop(h 036l

Yy pacTE€HHU U )KUBOTHBIX. [losBIEHNME,
paclBET U BBIMUPAHUE TPYII KUBBIX
OpPraHu3MOB.

Hemoncmpayuu:

Tabauywl u cxemwl: «Pa3Butue
OPTraHUYECKOTO MUPay,
T'COXPOHOJIOTHYECKAs Ta0JIHIIa;
KOJUTEKIIUS «DPOpPMBI COXPAHHOCTH
HCKOIA€MbIX )KUBOTHBIX M PACTEHUI.
Jlabopamopnsie u npakmuueckue
pabomot:

PackpsiBaTh conepxanne TEPMUHOB U
MOHSITUI: 30H, 3pa, IEPUOI,
apoMop(}o3bl, UIUOATANITALINH.

3HaTh NOCJIEI0BATEILHOCTh YOHOB:
KaTapxeu, apxeu, MpoTepo30i,
(dhaHepo3oit; 3p: apxeickas,
IIPOTEPO30MCKAsL, MATIEO30MCKas,
ME3030MCKast, KAMHO30MCKas; TIEPUOIO0B:
KEeMOPUICKHI, OPJIOBUKCKHM,
CUITYPUMCKHUI, T€BOHCKHUM,
KaMEHHOYTOJIHBIN, [IEPMCKH,
TPUACOBBIN, FOPCKUI, MEJIOBOM,
MajJeOreHOBBIM Y HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUU OPraHUYECKOr0 MUpa

I10 3paM U NEPUOAAM IF€OJIOTHUYECKOU
WCTOPHUH; ITAIbl PA3BUTHS
PaCTUTEIBLHOTO U KUBOTHOTO MUpA.
Briienuth riaaBHbie apoMopdo3bl
PacTeHUN U )KUBOTHBIX.

CpaBHHBaTh MEXTy cO00M
MPEJICTABUTENICH CUCTEMATUUYECKHUX
IPYIII OPraHU3MOB, BBISBIISITH YEPThI
YCJI0)KHEHUS Y TIPUCTIOCOOJICHHOCTH
K YCJIOBUSIM KU3HU
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[Ipaktuyeckas padota Ne 1. «M3yuenue
HCKOITA€MbIX OCTATKOB PACTCHUU U
JKUBOTHBIX B KOJUICKIHSIX.

DKCKypcust « DBOIOLNSI OPraHUYECKOTO
Mupa Ha 3emJiie» (B €CTeCTBEHHO-
Hay4YHBIM WJIMKpacBETUECKUN My3ei)

2.3 | CoBpemeHHast CucreMa OpraHM4ecKOro MUpa Kak PackpeiBaTh copepkaHle TEPMUHOB U
cucrema OTpakeHHE 3BOOLINUNA. OCHOBHBIE MOHSTUM: CUCTEMATHKA, UCKYCCTBEHHAS U
OpraHUYeCcKOro Mupa CHUCTEMATHYCCKHE TPYIIIBI OPraHU3MOB. | €CTECTBEHHas Kilaccuukaius, OnHapHast

Jlemoncmpayuu: HOMEHKJIaTypa, IPUHILIMIT
Tabnuyvt u cxemol: «CoBpeMeHHAs HMEPAPXUYHOCTH.
CUCTEMA OPTaHUYECKOTO MHUPaA» XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OpPraHMYECKOro MHpa
2.4 | DBorOIHUs YCIIOBEKA DBOJTIONMS YETIOBEKA. AHTPOMOJIOTHS PackpriBaTh conepxaHre TEpPMUHOB U

(anTpoOmnorexes)

Kak Hayka. Pa3Butne mnpencraBieHui
O MPOUCXOXKICHUU YeNIOBEKa. MeTobI
U3y4deHHs aHTponorenesa. CxoAcTBa u
pa3Iuyus 4eJIOBEKA U )KUBOTHBIX.

CucreMaTHyecKoe MoJIOKCHNUE YeI0BeKa.

Hemoncmpayuu:

Topmpemuwi: Y. [lapBuH.
Tabauywl u cxemwl: «CpaBHEHUE
AHATOMUYECKHUX YEePT CTPOCHUS
YeJIOBEeKa M YeJIOBEKOOOPa3HbIX
00e3bsTHY.

Obopyoosanue: CIENKA WU
M300pKEHNSI KAMEHHBIX OpYAUid

TOHSTHI: aHTPOTOJIOTHSI, aHTPOIIOTECHES,
yenoBek pasymubiii(Homo sapiens),
MPSIMOXOXKJICHUE, BTOPasi CATHAJIbHAS
cuUCTEMa.

[TepeuncnsaTh 3aa4M aHTPOIIOJIOTHH,
ATANBICTAHOBJICHUS U PA3BUTHS
MPEACTABICHUMN O POUCXOKICHUN
YEJI0BEKA.

M3marate OCHOBHBIC MOJIOKEHUS
teopun Y. JlapBuHa, KpUTUYECKU
OIICHMBATh HEHAYUYHYIOUH(POPMAITHIO
O MPOUCXOXKJICHUH YEJIOBEKA.

3HaATh CUCTEMaTHYECKOE MOJI0KECHUE
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NEPBOOBITHOTO YeNlOBEeKa: KaMHU-
qorepsl, pyouna, ckpebdiia

Bua Homo sapiens, mepednciisiTe ero
MOP(OJIOTO-aHATOMHYECKHUE TPU3HAKU
Pa3HOro ypOBHS (THI, KJIAcc, OTPSiA

u Jp.).

YcTaHaBIMBaTh YEPTHI CXOACTBA U
pa3IMunuiYesIOBEKa U )KHBOTHBIX.
OOBSCHATP U OLICHUBATh 3HAYCHHE
HAYYHBIX 3HAHUH O MPOUCXOKICHUH
YeJIOBEKa JIJIS IOHUMAaHUs MECTa M POJIH
Ye0OBeKa B MPUPOJIE

2.5

JIBrKyIIME CUIIBI

(pakTopsI)
aHTpOIIOreHe3a

JBrkymue cuiibl ((hakTopsbl)
aHTpororesesa. Hacnencrsennas
M3MEHYHMBOCTh U €CTECTBEHHBIN O0TOOP.
OO01ecTBeHHBIN 00pa3 KU3HHU,
M3TOTOBJIEHUE OPYAUU TPYa,
MBIIICHUE, PEYb.

Hemoncmpayuu:

Tabauywt u cxemvt: «CpaBHEHHE
aHATOMHUYECKHUX YepPT CTPOCHUS YEJIOBEKa
U 4eJIOBEKOOOPa3HbIX 00€3bsH»,
«OCHOBHBIE MECTA MAJIEOHTOJIOTUYECKUX
HaXOJIOK MPEAKOBCOBPEMEHHOTO
YEJIOBEKAY.

O6opynoBaHue: MYJISKH
«IIpoucxoxaeHune yemoBeka
(MaJIEOHTOJIOTMYECKHIE HAXOIKH )»

PackpriBath comepkaHue TEPMUHOB H
MOHATUH: (haKTOPBI AaHTPOTIOTEHERA,
IPYIIIOBOE COTPYIHUYECTBO, PEUb,
OpyAHiiHAs NEATEeTbHOCTD,
noJIUMOpPhHU3M.

XapaKkTepru30BaTh JBIKYIIHE CHITBI
(paxTopsl) aHTpOTIOTEHE3A:!
OMOJIOTUYCCKHE U COIUAIIbHEIC,
CpPaBHUBATh MX MEXIY COOOM
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2.6 | OcHOBHBIE CTAUH OCHOBHBIE CTaJIUM U BETBU BOJIIOIIUU PackpbiBaTh conepxaHne TEPMUHOB U
3BOJIFOIIUH YEJIOBEKA YEJIOBEKA: aBCTPAIIONUTEKH, HeToBEK MOHSATHI: aBCTPAJIONIUTEK, YEIIOBEK

yMebiid, YenoBeK MpAMOXO TSI, YMEJbIN, YEJIOBEK MPAMOXOISAIINHT,
YenmoBek HEaHAEPTAIBCKUM, UeoBEK HeaHJieprajiel, KpOMaHbOHEIl,
pa3yMHBII COBPEMEHHOIO THIIA. HEOJIUTUYECKAS PEBOJIIOLINS,
Haxoakn nckonaeMbIx OCTaHKOB, MEepBOOBITHOE UCKYCCTBO.
BpeMsl CYIIIE€CTBOBaHUSI, 00JIaCTh XapakTepu30BaTh U CPABHUBATH MEK]TY
pacnpocTpaHeHus, 00BEM TOJIOBHOTO co00¥ OCHOBHBIE CTAMH IBOJIOIINH
MO3ra, 00pa3 KU3HHU, OPYIUs. YEJI0OBEKA: XPOHOJOTHYECKUI BO3PACT,
JHemoncmpayuu: apeall pacrpoCTpaHeHUsl, 00BEM
Tabnuyvt u cxemvi: «OCHOBHBIE MECTa TOJIOBHOTO MO3Ta, 00pa3 >KU3HU U
NAJICOHTOJIOTMYECKUX HAXOIOK IIPEKOB | OPYIUs Tpyaa
COBPEMEHHOI'O YEJIOBEKAY,
«JlpeBHermmue roan», «JIpesHue
moamn», «IlepBble COBpEMEHHBIE JTFOAN.
OO0opynoBanue: MyJsHKH
«IIpoucxoxaeHue yenoBeka» (OrOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA,
HEaHIepPTAIblIa, KP)OMAHBOHIIA); CICIKH
WM 1300paKeHUsI KAMEHHBIX OPY I
MEePBOOBITHOTO YEJIOBEKA: KaMHU-
qormrnepsl, pyouia, ckpedia

2.7 | YenoBeueckue pachl UYenoseueckue pacbl. OCHOBHbBIE PackpbiBaTh cojiep:)KaHUE TEPMHUHOB

Y IPUPOJIHBIE
aZlanTaluyl 4eJIOBeKa

OOJBIIME PACHl: €BPONICOUTHAS
(eBpaswmiickas), HETpo-aBCTpAIOUHAS
(3KxBaTOpUAIIbHAS ), MOHTOJIOUIHAS
(a3uarcko-aMepuKaHCcKas).

Y MIOHSITUM: PaChl, PACOTE€HE3, COLAAII-
JTAPBUHU3M, PACU3M, METHUCALIUSL.
XapakTepu3oBaTh U CPABHUBATh
MPEJICTABUTENENYETIOBEUECKHX pac,
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YepThl IPUCIIOCOOICHHOCTH
MPEACTABUTEIICH YEeIOBEUECKUXPAC

K YCJIOBUSIM CYIIECTBOBaHUS. EAUHCTBO
yejoBeueckux pac. Kpuruka
COLMAJIBHOTO JIApBUHU3MA M pacu3Ma.
Hemoncmpayuu:

Tabnuywvl u cxemwvi: «YemoBedeckue
pach»

PacKpbIBATh IPUUMHBI 1 MEXaHU3MBbI
pacoreHesa, nepeyucisTb U TPUBOIUTH
pUMEPBI TPUCTIOCOOIEHHOCTH YEIOBEKa
K YCJIOBUSIM CPEMbI, TPUMEPHI
MPUCTIOCOOUTENBHOTO3HAYEHUSI PACOBBIX
MIPU3HAKOB.

Jloka3piBaTh €IMHCTBO BUAa HOMO
sapiens, HayYHYH HECOCTOSITEIbHOCTh
PACOBBIX TEOPUH,UJEH COLHATBHOTO
JapBUHU3MAa U pacu3Ma

HToro uacosB o Teme

9

Tema 3. Opranu3mbl U OKpPY:KaUIas cpeaa

3.1 | Oxomorus kKak Hayka 1 DKoJiorus Kak Hayka. 3ajaduu paszensl | PackpbeiBaTh cojep:kaHue TEPMUHOB U
DKOJIOTHH. MOHSTUI: SKOJIOTHS, MOJIEBbIE
MeTobl HKONOTMYEeCKUX UCCIIEIOBAaHUMN. | HAOIIOACHUS, SKCIICPUMCHTHI,
DKO0JIOTUYECKOE MUPOBO33PEHUE MOHHUTOPHUHT OKPY>KAIOLIEH CPEbI,
COBPEMEHHOI'O YEJIOBEKA. MOJEIUPOBAHUE, DKOJIOTHIECKOE
Hemoncmpayuu: MHPOBO33pEHUE.
Ilopmpempoi: A. I'ym0O0IBIT, IlepeuncnsaTh 3a1a4n 3KOJIOTUH, €€
K. @. Pynwe, O. I'exkelns. pas3fensl UCBA3HU C APYTMMU HAyKaMU.
Tabnuyer u cxemvr: kapta «Ilpuponnsle | XapakTepu3oBaTh METOIbI
30HBI 3EMIID» HKOJIOTUYECKUX HCCIIETOBAHUMN

3.2 | Cpenwl oOuTaHus U 1 Cpenbl oOuTaHus OPraHW3MOB: BOoJIHasl, | PackpblBaTh cojiep:kaHre TEPMUHOB

HKOJIOTUYECKUE
(dakTopsl

HA3eMHO-BO3/1yllIHAsl, [IOYBEHHAs,
BHYTPHU-OPTaHU3MEHHA.
DKoJioruueckue (PaxTopsl.
Knaccudukanuys 3x010ruaeckux

U TIOHSATHUI: Cpeia OOUTaHUS,
sKOJIOTHYeCcKue (GaKTOPhI,
OMOJIOTHYECKUN ONTHMYM,
OTrpaHUYMBAIOIIUNA (JIMMUTUPYIOLIUI )
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(dhaxkTopoB: abnoTHueckue, OUOTUYECKHUE
W aHTPOTIOTEHHBIE.

JlelicTBUE KOIOTHYECKUX (PAKTOPOB

Ha OpTaHU3MBI.

Hemoncmpayuu:

Tabauyvt u cxemovi: «CpeploOUTaHUS
OpTaHU3MOBY

dbakTtop.

XapakTepru3oBaTh YCIOBUS CPET
OOUTaHMS OPTaHNU3MOB;
KIIACCU(PUITUPOBATH U XapaKTePU30BaTh
AKOJIOTHYECKHE PaKTOPhI: A0MOTHIECCKHE,
OMOTHYECKHE U aHTPOIOTECHHBIC.
OnuceIBaTh ACUCTBUE IKOJIOTHUECKUX
(hakTOpOBHA OPTraHU3MBI.
XapakTepru3oBaTh 0OCOOCHHOCTH
CTPOCHUS U KU3HEIECATESIbHOCTH
pacTeHUH U )KHBOTHBIXPA3HBIX CPEJI
obutaHus

3.3

AOuortnyeckue
dakTopsl

AOGuoTtnueckue (hakTophl: CBET,
TeMIlepaTypa, BIKHOCTb.
doronepuoausm.IIpucmnocobnenus
OpPraHU3MOB K JIEHCTBUIO a0OMOTHYECKHUX
bakTopoB. bruonornueckuepuTMBbI.
Hemoncmpayuu:

Tabauywl u cxemvt: «DoTOTIEPUOTNIM.
Jlabopamopnvle u npakmuueckue
pabomul:

JlabopaTtopHas padota Ne 3.
«Mopdosoruueckre 0COOEHHOCTH
pacTeHUM U3 Pa3HBIXMECT OOUTAHUS.
JlaGoparopnas pabora Ne 4. « Bnusinue
CBETa Ha POCT M Pa3BUTHE YEPEHKOB
KOJIEyCay»

PackpbiBath cosiepskaHue TEPMUHOB U
MOHATUHN: a0MOTUYECKHE (PAKTOPBI,
dhoToneprnoan3M, OUOJIOTUUECKUE
PUTMBI.

AHanmu3upoBaTh JCHCTBUE CBETA,
TEeMITepaTyphl, BIAXKHOCTH HA OPTaHU3MbI
Y TIPUBOJUTH TIPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.
[IpoBouTE OHOTOTHYECKHE HAOIIOICHNUS
1 0OPMIIATH PE3yJIbTaThl MPOBEAEHHBIX
HaO0JII0ICHUIA
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3.4 | buornyeckue buotnueckue paxropsl. Buasi PackpriBaTh conep:kaHue TEPMUHOB
(akTopsI OMOTHYECKHUX B3aUMOECHCTBUI: U TIOHATUN:0MoTHYeCcKuE (HaKTOPHI,
KOHKYPEHLUS, XUITHUYECTBO, CHMOMO3 U | XUILHUYECTBO, IIapa3UuTHU3M,
ero opmel. [1apazutusm, koomeparus, | KOHKYpPEHLUs, MyTyajau3M, CAMOHUO3,
MyTyaJu3M, KOMMEHCAIIA3M KOMMEHCAJIN3M, HaXJIEOHHYECTBO,
(KBapTHPAHCTBO, HAXJICOHUUECTBO). KBapTUPAHCTBO, AaMEHCAIIU3M,
AMeHcanu3M, HEUTPAITA3M. HEUTPAJIU3M.
3HavyeHne OMOTUYECKHX XapakTepu3oBaTb OMOTHUECKUE
B3aUMOJICUCTBUH JJIs CYIIECTBOBAHMS (bakTOpbl U BUIBIB3aUMOOTHOILIEHU I
OpPraHMU3MOB B IIPUPOIHBIX COOOIIECTBAX. | MEXKy OPraHU3MaMU; IIPUBOJUTH
Hemoncmpayuu: IIPUMEpPBI B3aUMHOU
Tabnuyvl u cxemol: «lIumesble nenm» MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
CpaBHUBaTh MEXIYy COOON BUIBI
OMOTHYECKUXB3aUMOJICHCTBHIM
OpraHU3MOB
3.5 | Dkosornyeckue DKOJIOTUYECKHUE XAPAKTEPUCTUKH PackpeiBaTh conepkanre TEPMUHOB U
XapaKTEPUCTUKHU nonyysinuu. OCHOBHBIENIOKA3aTENN MOHATHMN: TIOITYJISIIUS, YUCIEHHOCTb,

BHU/Jla U IOITYJISIUA

NOMYJISILNN: YUCIEHHOCTb, INIOTHOCTb,
POKJIAEMOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. JJuHaMyuKa YMCI€HHOCTH
NOMYJISILNN U €€ PEeryJIsALHusL.
Hemoncmpayuu:

Tabauywt u cxemol: «llomynsauum»,
«3aKOHOMEPHOCTH POCTA YHCIEHHOCTH
HOMYJISIUKA UHQY30pUU-TY PETbKI.
Jlabopamopnwie u npakmuueckue
pabomut:

IJIOTHOCTB, POKIAEMOCTb, CMEPTHOCTb,
NPUPOCT, MUTPALIMs, TUHAMUKA
YUCJICHHOCTH IOIYJISALINH.
XapakTepu30BaTh OCHOBHBIE TIOKA3ATEIN
1 DKOJIOTUYECKYIO CTPYKTYPY
MOMYJISILMN; ONTUCHIBATH MEXaHU3MBbI
PEryJsiuy YUCIEHHOCTH MOy JISILIUU
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[Tpaktrueckas padota Ne 2. «Iloacuér
MJIOTHOCTH TIOMYJISITUIN pa3HBIX BUIOB
pacTeHuiD

Htoro yacos no treme

5

Tema 4. Coo01ecTBa M IK0JIOrHYeCKHE CHCTEMBI

4.1 | CooGiectBa 1 Co00111€cTBO OPraHu3MOB — OHOLIEHO3. PackpbiBaTh cofepkaHue TEPMUHOB U
OpPraHHU3MOB CTpyKTypbl OHOIIEHO3a: BUAOBAS, HNOHATUI: OMOLIEHO3, IKOCUCTEMA,
IPOCTPAHCTBEHHAs, Tpouueckas OMOreoIeH03, BUBI-IOMUHAHTHI,
(mumeBast). Buapl-noMUHAHTHI. DKOJIOTUYECKasl HUIIIA.
Casi3u B OuoOIIEHO3E. XapakTepuzoBaTh OMOIIEHO3
Jemoncmpayuu: (cooO11ecTBO), €ro BUAOBYIO,
Tabauywl u cxemol.: «Ilumesple nenmy, IPOCTPAHCTBEHHYIO U TPOPUUECKYIO
«buoLeHo3: cocTaB U CTPYKTYpay. CTPYKTYPBHI.
ObopyodosaHue.: MOJENb-aTIINKALUS OOBACHATH PO KOMITIOHEHTOB
«Tunununeie OUOIIEHO3BDY; TepOapwit OuoIIeHO3a B MOJIIEPKAHUU €T0
«PactuTenbHbIe COOOIIECTBAY; CTPYKTYPHI U CYIIIECTBOBAHHUSI
KOJUIEKIMS «brOoLEeHo3» Ha ONPEAECIEHHON TEPPUTOPHN.
OOBICHATH OMOJIOTUYECKHUI CMBICT
SPYCHOCTH WJIMCTOBON MO3aWKH.
CpaBHUBATh KOMIIOHEHTHI OMOIIEHO30B,
UX BHUJIOBYIO, IPOCTPAHCTBEHHYIO U
TPOOUIECKYIO CTPYKTYPHI, CBSI3U MEKTY
OpraHu3Mamu
4.2 | OxocucTemsl U 2 DKOJIOrM4ecKHe CUCTEMBI (3KOCUCTEMBI). | PackpriBaTh copepkaHne TEPMUHOB U

3aKOHOMEPHOCTH UX
CYILIECTBOBAHUS

[TousTHe 00 3KOCUCTEME U
OHMOreoLeHO3E.
OYHKITMOHATbHBIC KOMITOHCHTBI

MOHATHH: DKOCUCTEMA, OMOT€OLIEHO3,
IPOAYIIEHTHI, KOHCYMEHTBI, PEIyIICHTHI,
TpodHUECKHE YPOBHH, ITUIIICBAs
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AKOCHUCTEMBI: MPOAYIICHThI, KOHCYMEHTHI,
PEAYLIEHTHI.

KpyroBopoT BeliecTB U MOTOK SHEPTUU
B DKOCHCTEME.

Tpoduyeckue (nuieBsie) ypOBHU
AKOCHUCTEMBI. [IuneBbie enu u ceTu.
OCHOBHBIE MMOKA3aTEIN SKOCUCTEMBI:
ouomacca, MpoayKIHs. DKOJIOTUUECKUE
NUpaMUIbl: MPOTYKIIMH, YUCICHHOCTH,
ouomaccel. CBOMCTBA IKOCUCTEM:
YCTOMYMBOCTD, CAMOPETYJISIIHS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Ilopmpemwi: A. JIx. Tencnu,

B. H. Cyxkaués.

Tabnuywt u cxemol: «llpupoaHsie
coobmecTBay, «Llenu muranus,
«IKONIOTHYECKask MTUPAMHUIA»

LENb U CE€Th, IKOJOTUYECKHUE
nupamMupl, Onomacca, mpoayKIus,
CYKLECCHSL.

XapakTepu3oBaTh CBOMCTBA IKOCUCTEMBI
(e€ crmocOOHOCTH K JUIUTETHHOMY
CaMOMOJIJIEP>KaHUI0, OTHOCUTEIILHO
3aMKHYTBIA KPYTOBOPOT BEIIIECTB,
HEOOXOMMOCTh TOTOKA YHEPTHH).
CpaBHUBaTh MaCTOUIIHBIEC U JETPUTHbIC
MUIIEBBIC e, TPOPUIESCKHUE YPOBHU
HKOCHUCTEMBI.

Paznuuate nupamMubl MPOIyKIIUH,
MUpaMUIbl YUCIICHHOCTH U TTUPAMHMIBI
OMOMACCHI.

CoCTaBJATh 1IEMU U CETH TTUTAHUSI.
IlepeuncnsaTh CBOMCTBA SKOCUCTEM:
YCTOWYNBOCTD, CAMOPETYJISITHS,
pa3BUTHE (CyKIIeCCHs).

OrnuceIBaTh MEXaHU3M MOJIIIEPKAHUS
paBHOBECHSI B SKOCHUCTEMAX.
XapakTepru30BaTh CyKIIECCUH, BHISBIISATh
MPUYHUHBI U O0ITHE 3aKOHOMEPHOCTHU
CMEHBI DKOCUCTEM

4.3

[Ipupoausie
JKOCUCTEMBI

IIpupoHbIE DKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03ED.
DKocucTeMa XBOMHOIO WU
HIMPOKOJMCTBEHHOIO JIeca.

PackpbIBaTh coliep)kaHHE TCPMUHOB U
MOHSATHUI: BOJIHBIE SKOCUCTEMBI,
OMOTreoneHo3bl, (PUTOTUIAHKTOH,
300IJTAHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabnuysl u cxemuvl: «IKOCUCTEMA
IIMPOKOJIMCTBEHHOTO JIECAY,
«IKOCHUCTEMA XBOMHOTO JIECA,
«buronenos Bogoémay.

Obopyoosanue: repdbapuu 1 KOJJIEKIUU
PACTEHHI U )KUBOTHBIX,
MIPUHAJJICKAIINX K pa3HbIM
HKOJIOTMYECKUM IpynnaM OJHOTO BUAA

[IpuBOIUTH IPUMEPHI TPUPOTHBIX
YKOCHCTEM CBOEH MECTHOCTH.
CpaBHUBATh HA3€MHbBIEC U BOJIHBIE
AKOCHUCTEMBI; OPTaHU3MBbI, 00pa3yIOIIIe
pasHbie TpoUUECKUe YPOBHHU

4.4 | AHTpPOIIOTCHHBIC AHTpPOMOTEHHBIE YKOCUCTEMBI. PackpeiBaTh copepkaHne TEPMUHOB U
HKOCUCTEMBI ATpO’KOCUCTEMBI. MOHSITUN: aHTPONOT'€HHAsI PKOCUCTEMA,
Ypboskocucremsl. buonoruyeckoe u arposKocucTema, ypooskocucTema,
XO3SIICTBEHHOE 3HAUCHHE ounopazHoobOpasue.
arpodKOCUCTEM B YPOOIKOCHUCTEM. XapakTepu30BaTh arpo3KOCUCTEMBI U
buopasnoobpasue kak gpaxrop ypOO3KOCUCTEMBI, 0COOEHHOCTH UX
ycToH4YMBOCTHU 3KOcUCTEM. COXpaHEHHE | CyLIECTBOBAHUS.
OMOJIOrMUYECKOro pa3HOoOpasus [TpuBOIUTH MPUMEPHI AHTPOTIOTCHHBIX
Ha 3emuie. HKOCHCTEM CBOEM MECTHOCTH, OITUCHIBATH
Hemoncmpayuu: MX BUJOBOM COCTaB U CTPYKTYPY.
Tabnuyvl u cxemol: KATPOLIEHO3Y. CpaBHUBATB COCTaB U CTPYKTYPY
Obopyodosanue: KomeKus «BpeIuTeny | mpupogHBIX SKOCHCTEM U
BAXXHEHIIINX CETbCKOX03IHCTBEHHBIX arpo3KOCUCTEM, arpPO3KOCUCTEM U
KYJbTYp» ypOOIKOCUCTEM
4.5 | buocdepa — VYuenue B. U. Bepnaackoro o ouocdepe. | PackpriBath cojiepkanue TEPMUHOB U
riobanpHas ['paHulibl, COCTaB U CTPYKTYypa NOHATUH: Ouocdepa, )KUBOE BEUIECTBO,

YKOCHUCTEMA 3EMIIU

ouocdepsnl. JKuBoe BEIIECTBO U €r0
dbyukiuu. OcobeHHocTu 6uochepsl Kak

JTUHAMHUYECKOE PaBHOBECHE.
OuenuBath Bkaaa B. M. Bepnaackoro
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r7100aTbHON YKOCUCTEMBI.
JluHamuueckoe paBHOBECHE U 0OpaTHas
CBsI3b B Ouocdepe.

Jemoncmpayuu:

Iopmpemuwi: B. N. BepHanckuil.
Tabnuysl u cxemor: «OOIIAs CTPYKTYypa
ounocdepb», «PacpocTpaHeHUE KUZHH
B Ouocdepe», «O30HOBBIN dKpaH
ounochepb»

B CO3/IaHUe yueHus o ouocdepe.
XapakTepus3oBaTh cOCTaB OMOChephl,
(YHKIIUH )KUBOTO BEIeCTBA OMOChephI
U onpeaeisITh (Ha KapTe) 00J1acTH ero
HanOOJIBIIET0 PACIPOCTPAHECHUSI.
[TpuBOAUTE PUMEPHI TPOSBICHUS
(GyHKLMIA )KUBOTO BenlecTBa onochepsl,
OMOTEOXUMHYECKOU JeSITeTbHOCTH
YeoBeKa.

[lepeuncnarb ocoOeHHOCTH Ouochepsl
KaK T7100aIbHOM SKOCHCTEMBI 3eMITH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BeliecTs u PackpsIBaTh conepxanne TEPMUHOB U
CYIIECTBOBAHUS OMOreOXMMHUYECKHUE IIUKJIIBI 2JIEMEHTOB MOHSATUM: TIEJIOCTHOCTh OUOoChepshl,
ouochepsl (yraepona, a3ora). KpYTOBOPOT BEIIECTB,

3oHaMBHOCTH OHOCchepbl. OCHOBHBIC OMOTCOXUMUYECKHUE ITUKITBI
OMOMBI CyIIH. AJIEMEHTOB, 30HAJBHOCTh OMOC(EPHI,
Jemoncmpayuu: OMOMBI.
Tabauywl u cxemwl: «KpyroBopoT OnuchiBaTh KPyroBOPOT BEILIECTB,
yriepoja B ouocdepe», «Kpyroopot OMOT€OXMMUYECKHUE IUKIIBI a30Ta U
a30Ta B MPUPOIEH yriiepoza B ouocdepe.
OOBICHATH MPUUNHY 30HATTLHOCTH
ouocdepsl. [lepeuncnsats u
XapaKTeprU30BaTh OCHOBHbBIE OMOMBI
cymu 3eMJiu
4.7 | UenoBe4yecTBO YenoeuecTBO B Onochepe 3eMiu. PackpsiBaTh conepxaHre TEPMUHOB U

B Omocdepe 3emmu

AHTpPOIIOTEHHBIC H3MCHCHHSI
B Onocdepe. ['modanbHbIE

MOHSITUNA: aHTPONIOTEHHbIE U3MEHEHUS,
HKOJIOTUYECKUIN KPHU3UC, TTI00ATBHBIC
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AKOJIOTUYECKUE TPOOIIEMBI.
Hemoncmpayuu:

Tabnuyvl u cxemsi: «I[IpumepHbie
AHTPONOTECHHbIC BO3ACHCTBUS

Ha IpUpPOy», « BaxkHele nCTOYHUKH
3arpsA3HEHUs BO3/TyXa U TPYHTOBBIX
BO.», «IlouBa — BaykHeMIIas
cocraBisitolast onochepon», « PakTopsbl
Jerpaganuu nouBy, «llapHuKoBbIi
abdexT, «PaKkTopbl PaIMOAKTUBHOTO
3arpsizHeHus ouocepr»; Kpachas
kHura PO, n3o0pakeHus1 OXpaHsIeMbIX
BHJIOB PACTEHUI U KUBOTHBIX

po0OJIeMBI.

Xapaktepru3oBaTh OMOCHEPHYIO POITH
YyeJI0BeKa.

[TpuBOAUTH NIPUMEPHI AHTPOIIOTCHHBIX
U3MeHeHu# B bnocdepe.

OueHnBaTh MOCIEJCTBUS 3arpPsI3HEHUS
BO3/IYIIIHOM, BOJTHOM CPEJbI, U3MEHEHHUS
KJINMAaTa, COKpaIleHus
OoropazHoobpasus.

DopMyIUpOBaTh COOCTBEHHYIO MO3UIUIO
110 OTHOIICHMIO K TJI00aJIbHBIM U
PETHOHAJIBHBIM 3KOJIOTUYECKUM
npobJieMaM, apryMeHTHUPOBaTh CBOIO
TOUKY 3pCHUS.

Ha3zpiBaTh NpUYMHBI TOSBICHUS
IIPUPOIOOXPAHHON ITHKH,

pacKpbIBaTh 3HAUYCHHE Mporpecca

JUISL TTPEOI0JICHUS AKOJIOTHYECKOTO
Kpu3uca

4.8

CocyuiecTBOBaHME
IPUPOABI U
YeJI0BEUeCTBA

CocyuiecTBoBaHUE TPUPOJIBI U
yenoBedyecTBa. CoOXpaHEHHE
Omopa3HooOpa3ust Kak OCHOBA
ycToitunBocTu 6mocdeprl. OcHOBa
pPaIMOHAIBHOTO YIIPABICHUS
IIPUPOTHBIMH PECYpCaMH M X
ucnoiib30Banue. JlocTHKeHUss OMOJIOTHH
¥ OXpaHa MPUPO/IBI.

PackpeiBaTh conepkaHue TEPMUHOB U
IOHSATUI: PAllMOHAIIBHOE
IIPUPOIOIIOIB30BaHUE, YCTOMYUBOE
pa3BUTHE, KOIBOJIIOLUS.
XapakTepu3oBaTh PALMOHAIBHOE
MCIIOJIb30BaHNE IPUPOIHBIX PECYPCOB;
OCHOBHBIE T10JIOKEHUS KOHIEILIUH
YCTONYMBOI'O Pa3BUTHS
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Hemoncmpayuu:
Tabauyst u cxemwl: «bruocdepa u
YEITOBEK»

Hroro 4yacoB o teme 9

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO 34

YACOB IO ITPOI'PAMME
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