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Pabouas nporpamma o yue6HoMy mipenmery «buosorus» (6a30BbIil YPOBEHB)
(mpeametHas 06macTh «EcTecTBeHHO-Hay4YHBIC IPEIMETHI») (ajiee COOTBETCTBEHHO —
mporpamma 1o OuoJIOTHH, OMOJIOTHS) BKITIOYAET TOSICHUTEIIbHYIO 3aITUCKY, COJIEP KaHHE
00ydeHwUs1, TUTAHUPYEMbIC PE3YIbTaThl OCBOCHUS IPOTPAMMBI 10 OMOJIOTHH,
TEMaTU4YECKOE TUTAaHUPOBAHHE.

[TosicauTenpHas 3amucKa OTpakaeT OOIIMe IeTr W 3aJaddl U3y4eHHs] OMOJIOTHH,
XapaKTEPUCTHKY TICUXOJOTHYECKUX TPEIINOCHIIOK K €€ HM3yYCHHIO OO0Yy4YarolUMUCH,
MECTO B CTPYKType y4eOHOrO TUTaHa, a TakKe IMOJIXOJIBI K OTOOpY comepikKaHHs, K
OTIpe/ICIICHUIO TIAHUPYEMBIX PE3yIbTaTOB.

Copepxanrie  OOyueHHS PACKpBIBA€T COJEp)KaTeIbHBIC JIMHHH, KOTOPHIC
IpemiaratoTcs JUisl 00s3aTeIbHOTO M3YUYEHUS B KaXJIOM KJIAcC€ HAa YPOBHE CPEIHETO
o611ero oOpa3oBaHus.

[InanupyeMbie pe3yJabTaThl OCBOSHHUS MPOTPaAaMMbI IO OHWOJOTHU BKIIFOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC PE3yJIbTaThl 3a BECh IMEepHoa OOydYeHHS Ha ypPOBHE
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cpeaHero o0IIero o0pa3oBaHusl, a TAKXKe MPEIMETHbIC JOCTHXKEHUSI 00yYaromerocs 3a
KaXKIBIH TO 00yUICHHSI.

MNOACHUTEJIBHASA 3AIINCKA

IIpu paszpaboTke mnporpaMMmbl IO OHOJOTUU TEOPETUUYECKYID OCHOBY  JUIsSt
ompenereHus] TMOAXO0J0B K (OPMUPOBAHUIO COJIEp)KaHUS Y4EOHOro MpeaMeTa
«buonorus» cocraBuiu: DenepanbHas paboyass TporpaMma, KOHIIENTyalbHBIC
nonoxenuss ®I'OC COO
0 B3aUMOOOYCIIOBJIEHHOCTH LIEJ€H, COIepKaHusl, pe3yIbTaTOB 00yUYeHus: U TpeOOBaHUN
K YPOBHIO MOJTOTOBKH BBIMTYCKHUKOB, TMOJOXXEHHS 00 OOMIMX IEIAX U MPUHIUNAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHEr0 OOIIEro 00pa3oBaHus B
Poccuiickoit @enepainnu, a TakKe MOJIOKEHUS O crienuprKke OMoNIoruu, € 3HaYeHUU B
MO3HAHUU >KUBOUW MPUPOBI U 00ECIICUCHUH CYIIECTBOBAHUS YEJIOBEUYECKOT0 00IIEeCTBA.
CornacHO Ha3BaHHBIM TOJIOKEHUSIM OTPEJICNICHbl OCHOBHBIE ()YHKIIMU MPOTpaMMBbl 110
OMOJIOrHH U €€ CTPYKTYpA.

[Iporpamma mo Ouosioruu AA€T MPEACTABICHUE O LENsAX, 00 oOuel cTpaTeruu
0o0y4eHHs, BOCIIUTAHUS U Pa3BUTHUSI OOYUYAIONIMXCA CPEICTBAMH y4eOHOTrO TpenMera
«buonorusy, omnpenenser o0A3aTENBHOE MPEAMETHOE COJACpPNKAHUE, €r0 CTPYKTYpY,
pacmpeenieHre 1o pa3einam 1 TeMaM, peKOMEHIyEeMYTO TIOCIIE0BATEIIbHOCTD N3YICHUS
y4eOHOT0 MaTepuaia ¢ y4¢TOM MEKIIPEAMETHBIX U BHYTPUNIPEIMETHBIX CBSI3€H, JIOTUKU
00pa30BaTEIBLHOIO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEN 00yUarOIIMXCS.

B mporpamme mo OHOJIOTHHM TakXe YYHTHIBAIOTCS TPEOOBAaHMS K IUTAHHPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM U TMPEAMETHBIM pe3yibTaTaM OOydYeHUS B
(GhOpMUPOBAHUM OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIbHOU JEATeIIbHOCTH/ydeOHBIX
JEHCTBUN 00YYaIOMUXCS TI0 OCBOCHHUIO COICPKAHUS OMOJIOTHYECKOTO 00pa30BaHusI.

B nporpamme mo Ouonorum (10—11 kmaccel, 0a30BbIii ypOBEHb) peaTn30BaH
OPUHIMI T[PEEMCTBEHHOCTH B HW3Y4Y€HUM OUOJIOrMM, Onarojaps 4YeMmy B HeW
IPOCMATPUBAETCS HANPABJIEHHOCTh HA Pa3BUTHE 3HAHUMN, CBSI3aHHBIX C POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOIO  MHPOBO33pEHHUs, LIEHHOCTHBIX OpPUEHTAaUWl JIMYHOCTH,
HKOJIOTUYECKOTO MBIIIJIEHUS, IPEICTABICHUNA O 3JJOPOBOM 00pa3e *U3HU U OepeKHbIM
OTHOILLIEHUEM K OKpY’Karouien npupoaHou cpeae. Ilostomy Hapsaxy ¢ H3ydyeHHEM
00111e0MO0JIOTUYECKUX TEOPHL, a TAKKE 3HAHUI O CTPOESHUU KUBBIX CUCTEM Pa3HOTO paHTa
U CYUIHOCTH OCHOBHBIX MPOTEKAIOUIMX B HUX IMPOIIECCOB B MpPOrpaMMe MO OHOJOTUU
yAEJIEHO BHUMAHUE MCIOJIb30BAHUIO MOJYYEHHBIX 3HAHUU B IOBCEIHEBHOW XKU3HU IS
pelleHns MNPUKIAJHBIX 3aJady, B TOM 4HClIe: MNPOPUIAKTUKH HACIEACTBEHHBIX
3a00JIeBaHUN YeJIOBEKa, MEAMKO-TEHETHMYECKOTO KOHCYJIbTUPOBaHMs, OOOCHOBAHUS
HKOJIOTMYECKH LIETIECO00PA3HOT0 MOBEACHUSI B OKPYIKaIOILEH IPUPOAHOM Cpesie, aHaau3a
BIUSHUSA XO3AMCTBEHHOM JEATEIBHOCTH YEJIOBEKa Ha COCTOSHUE IPUPOIAHBIX U
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VUCKYCCTBEHHBIX DJKOCHCTEM. YCHJICHHE BHUMAaHHUSA K IPUKIAIHOM HANPABICHHOCTH
yueOHoro mnpeamera «buosorus» NPOAUKTOBAHO HEOOXOJUMOCTBIO OOecreueHus
YCIOBHM JUIsl PEIICHHs OAHOW M3 aKTyalbHBIX 3a7a4 HIKOJBHOIO OHOJIOTMYECKOIrO
oOpa3oBaHus, KOoTopas IpeanojaraeT (GopMHUpOBaHHE Yy OOYHYAIOLIMXCS CHOCOOHOCTH
aJanTHPOBATHCA K U3MEHEHHSM JTMHAMUYHO PA3BUBAOLIETOCS COBPEMEHHOTO MUpA.

[IporpaMmma 1o OWONIOTUM SIBISIETCS OPUEHTHPOM JUIS COCTaBICHHUS paboumx
IIPOrpamMM, aBTOPBI KOTOPBIX MOTYT NPEMJIOKUTh CBOW BAPUAHT IOCIIECAOBATEIBHOCTH
U3YyYEHHUS U CTPYKTYpbl Y4EOHOTO MaTepuana, CBOE BUACHUE ITyTel (popMHpOBaHUS Yy
oOydaromuxcst 10—-11 kimaccoB NMpeAMETHBIX 3HAHWN, YMEHUH U CHOCOO0OB y4ueOHOM
NEATEIIbHOCTH, a TaKKe€ METOJMYECKUX pELICHMM 3a7ad BOCHUTAaHUA U DPa3BUTHUA
cpencTBamu yuyeOHoro npeamera «buosorus».

buonorus Ha ypoBHe cpeiHero oOLiero oopa3oBaHus 3aHUMaeT BaxkHoe MecTo. OH
obecnieunBaeT (HOpMUPOBAHUE y OOYUYAIONIMXCS MPEJICTABICHUNH O HAy4YHOU KapTHUHE
MUPA, pacIIMpsieT U 00001aeT 3HAHUS O )KUBOI IPUPOJIE, €€ OTIIMIUTENBHBIX MPU3HAKAX
— YPOBHEBOM OpraHu3allid M 3BOJIIOIMM, CO3JaET YCJIOBMS JUIA: MO3HAHUS 3aKOHOB
KUBOW MPUPOBI, PopMUpoBaHUs (PYHKIIMOHAIBHON TPaMOTHOCTH, HABBIKOB 37J0POBOTO
u 0e301macHOro 0opasa KHU3HHU, 3KOJIOTHUYECKOI0 MBIIUICHUS, IEHHOCTHOTO OTHOLIEHUS K
YKWBOW MPUPOJE U YETIOBEKY.

Bonbioe 3HadeHue OMONOTHA MMEET TaKXKe JUIsl PEIICHUS BOCIHUTATEIBbHBIX U
pa3BUBAIOIIMX 3a7a4y CpeaHEero oOIiero oOpa3oBaHMs, COIUATU3AIMU O0yYarOLIUXCS.
N3yuenne Ononoruu odecreunBacT yCJIOBUS IS (DOPMHUPOBAHMSI WHTEIUICKTYabHBIX,
KOMMYHUKAIIMOHHBIX ¥ HWH()OPMAIMOHHBIX HABBIKOB, JACTETUYECKON KYJIBTYpHI,
CIOCOOCTBYET HWHTErpaliyd OWOJIOTMYECKUX 3HAHWU C TMPEACTABICHUSAMHU W3 JPYTHUX
y4eOHBIX TMPEAMETOB, B YAaCTHOCTH, (U3UKU, XUMUU U reorpaduu. HazpaHHbie
MOJIOKEHUS O TIPeTHA3HAYCHUH yueOHOTO npeamMera « bruosorusn cocTaBuiid OCHOBY JIJIst
OTIpeICJICHUSI TIOMXOJ0OB K OTOOPY H  CTPYKTYpPUPOBAHUIO €ro  COACpP)KaHUS,
MPEICTABJIICHHOTO B MPOTpaMMe 1o OUOJIOTHH.

Ot6op conepxkanus yueOHOoro mnpeamera «buosorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIUN KYJIbTypOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM
oOyuaromnuecs: JOJDKHBl OCBOWUTH 3HAHUSI M yMEHHUS, 3HAYUMBbIe Il (hOpMHUPOBAHUS
oO1Iel KyJIbTYyphl, ONpPEAeIAIoNNe aJeKBaTHOE MOBEICHUE YEIOBEKa B OKPYKAIOIIEH
OPUPOIAHONM Cpele, BOCTPEOOBAaHHBIE B TOBCEIHEBHOM KH3HU U MPAKTUYECKOU
nestenpHocTH. Ocoboe MecTo B JTOM CHUCTEME 3HAHMM 3aHUMAIOT SJIEMEHTHI
colepKaHusl, KOTOpbIE CIIy’)KaT OCHOBOW i (opMUpOBaHHS TPEACTABICHUNA O
COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KAPTUHE MHUpPAa U IEHHOCTHBIX OpPUEHTAIUAX
JMYHOCTH, CIOCOOCTBYIOIIUX T'YMaHU3AMKA OMOJIOTMYECKOr0 00pa3oBaHusl.

CTpyKTypUpOBaHUE COepKaHUsl yueOHOTro MaTepuasa B porpaMme Mo OMoJIOTHH
OCYIIECTBICHO C YYETOM NPHOPUTETHOTO 3HAYCHHSI 3HAHWK 00 OTIMYMTEITHHBIX
OCOOCHHOCTSIX >KMBOM MPHUPOJBI, O €€ ypOBHEBOM OpraHM3allMk H 3BOJIIOIUU. B
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COOTBETCTBUU C AITHM B CTPYKType yueOHoro mpenmera «buonorus» BbIIeIeHbI
CIEYIOIINE COJEprKaTesbHble JUHMM: «buosorus kak Hayka. MeToasl Hay4dHOIO
no3HaHus», «Kinerka kak Ouonormyeckas cucrema», «Opranmsm Kak Ouojormdeckas
cucteMa», «CucremMa W MHOrooOpazue OpPraHUYeCKOro Mupa», «IBOJIOLUS >KHBOU
OPUPOJIBDY, «IKOCUCTEMBI U MIPUCYIIME UM 3aKOHOMEPHOCTH.

Lens u3yuenus yuebnoro npeameta «buonorus» Ha 6a30BoM ypoBHE — OBJIa/ICHNE
0o0y4JalIMMHUCS 3HAHUSIMH O CTPYKTYPHO-()YHKIMOHAJIBHOW OpraHu3alluy KUBBIX
CHUCTEM pa3HOT0 paHra M MNpPUOOpETEeHHE yMEHWH HCMIOJIb30BaTh STH 3HAHHUS IS
I'PaMOTHBIX JIEHCTBUI B OTHOLIEHUH OOBEKTOB KMBOW MPUPOABI U PEIIECHUS PA3IMYHbIX
KU3HEHHBIX TIPOOJIEM.

JlocTrkeHne 1enu u3ydeHus yueoHoro npeamera «buonorusy» Ha 6a30BOM ypOBHE
o0ecrieunBaeTcs PpEIICHUEM CIEIYIOIINX 3a1au:

OCBOEHHUE 00YUaIOLMMUCS CUCTEMbI 3HAHUI 0 OMOJIOTUYECKUX TEOPUSX, YUCHHUSIX,
3aKOHAaX, 3aKOHOMEPHOCTAX, THUIOTE3aX, MpPaBWIAX, CIYXKallMX OCHOBOW  JJIA
(opMUpOBaHUS MPEJICTABICHUA O €CTECTBEHHO-HAy4YHOH KapTHHE MHUpPA, O METOJax
HAy4HOT'O IO3HAHUS, CTPOEHUH, MHOT000pa3uu U 0COOEHHOCTSIX )KMBBIX CUCTEM PA3HOIO
YPOBHSI OpTraHU3AllMH, BBIJIAIOIIMXCA OTKPBITUAX M COBPEMEHHBIX HCCIEAOBAHUSIX B
OMOJIOTHH;

dopmupoBaHne y  0OydYaroluXcsi ~ MO3HABATENIbHBIX,  MHTEJUIEKTYaJIbHBIX

¥ TBOPUYECKUX CITIOCOOHOCTEH B MpOIIecce aHaM3a TaHHBIX O My TSIX Pa3BUTHS B OMOJIOTHH
HAyYHBIX B3TJISA0B, HJICH M TMOIXOJ0B K M3YYCHHUIO KMBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3alliM; CTAHOBJICHHE Yy OOydYaromMXcs OOIIeH KyJIbTYphl, (PYyHKIHOHAIHHOU
IPaMOTHOCTH, Pa3BUTHE YMEHU OOBSICHATh U OIEHUBATH SBJICHUS OKPY’KAIOIIETO MUPA
YKUBOM MPUPOJIbI HA OCHOBAHWHU 3HAHUU U OTIBITA, MOTYUYEHHBIX MPU U3YYCHUH OMOJIOTUH;
dbopMupoBaHHUE y O0YYAIONTUXCS YMEHUN HILTIOCTPUPOBATh 3HAYCHHE OHMOJOTHYSCKHUX
3HAHUH B TPAKTUYCCKOW JCATEIBHOCTH 4YEJIOBEKa, PAa3BUTHH COBPEMCHHBIX
MEJUITMHCKUX TEXHOJIOTMM M arpOOMOTEXHOJIOTH, BOCIUTaHUE YOESKIEHHOCTH B
BO3MOXXHOCTH TIO3HAHUSI YEJIOBEKOM KHBOW MPHUPOJBI, HEOOXOJUMOCTH OEpeKHOTO
OTHOIIIEHUS K HEH, COOIOMCHUS ITHUYECKUX HOPM TIPH IPOBEIACHHH OHOJIOTHUSCKHX
WCCJICIOBAHMIA; OCO3HAHNE [IEHHOCTH OMOIOTUYECKUX 3HAHUM JIJIS1 TIOBBIIIIEHUST YPOBHS
IKOJIOTUYECKOH KYIBTYPHI, A (GOPMUPOBAHUS HAYIHOTO MHUPOBO33PEHUS;
npUMEHEHUE NPUOOPETEHHBIX 3HAHUN U YMEHHI B IOBCEIHEBHOM KU3HU

JUISL OLIEHKH MOCIIEACTBHUM CBOEH AEesTeNbHOCTH MO OTHOILEHHUIO K OKpY’Kalolel cpeae,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHWE M COOJIIOJCHHE Mep MNPODUIAKTUKH
3a00s1€eBaHUM.

B cucreme cpennero obmiero odpazoBanus «buonorus», nzyyaemass Ha 6a30BOM
YpOBHE, SIBJISETCS O0O0s3aTeNbHBIM yYE€OHBIM TMPEAMETOM, BXOJSIIMM B COCTaB
npeaMeTHol obnactu «EcTecTBeHHO-HAYUYHbIE TPEMETHD.
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OO6m1ee yncIo YacoB, PEKOMEHIOBAHHBIX TSl H3y4YeHHsI OMOIOTHU — 68 9acoB:

B 10 xmacce — 34 yaca (1 gac B Heaenmo), B 11 kimacce — 34 yaca (1 yac B HeZIel0).
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COJEPKXAHUE OBYUYEHUA

10 KJJACC Tema 1. buosiorusi Kak Hayka

buonorus kak Hayka. CBsizb OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMU €CTECTBEHHBIMU HayKaMu, ¢puiocodueid, STUKON, 3CTETUKOU U rpaBoM. Poiib
Oouonoruu B GOpMUPOBAHUH COBPEMEHHON Hay4yHOU KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeToapl TO3HAHUSA >KUBOM MPHUPOABI (HAOMIOJEHUE, SKCIEPUMEHT, OIMHCAHUE,
U3MepeHue, Kiiaccuukaius, MoJCIMPOBaHNE, CTATUCTHYECKAst 00pabOTKa JaHHBIX ).

Jemoncmpavyuu:
llopmpemuwi: Y. dapsun, I'. Mennens, H.K. Konsuos, /Ix. Yorcon u ®@. Kpuk.
Tabauywl u cxemwvl: «MeTObI TO3HAHUS )KUBOU TTPUPOIBD».

Jlabopamopnusle u npakmuyeckue padomel:

[TpakTuyeckas padota Ne 1. «Vcronp3oBaHue pa3IMYHBIX METOJIOB IPU M3YYCHUHU
OMOJIOTHYECKUX O0OBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U KX OPraHU3aIHASs
XKusble cucteMbl (OMOCHUCTEMBI) Kak HpeAMET u3ydeHus Ouonoruu. OTianyue
YKUBBIX CHCTEM OT HEOPTraHUYECKON MPUPOJIBI.

CpoiicTBa OMOCUCTEM U X pazHooOpa3ue. Y POBHU OpraHU3aluu OMOCUCTEM:

MOJICKYJISIDHBIN, KJIETOYHBIMA, TKAHEBBIM, OPraHWU3MEHHBIN, MNOMYJSIIUOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OroreoreHoTHYecKuil), Onochepusiid. Jemoncmpayuu:

Tabauyvr u cxemol: «OCHOBHBIC TIPU3HAKU KUZHIWY», «YPOBHU OpTraHU3AIINU KUBOU
PUPOIBD».
Obopyodosanue: monaenb mojiekyibl JIHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOEHNE KIETKH

XUMHYECKUM COCTaB KJIETKA. XUMHYECKHE DJJIEMEHTBI: MaKPOAJIEMEHTHI,
MHKpPOAJIEMEHTHI. Bosia 1 MUHEpalibHbIE BEILIECTBA.

DyHKIUKA BOABI 1 MUHEPAJIBHBIX BEIIECTB B KieTKe. [logaepkanue 0CMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue OenkoB. AMHUHOKUCIOTHI — MOHOMEpHI OEJIKOB.
He3amenumble ¥ 3aMEHHMbIE AMUHOKHUCIOTHI. AMUHOKHCIOTHBIA COCTaB. YPOBHU
CTPYKTYpPBI OE€ITKOBOW MOJIEKYJbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS W YETBEPTUYHAS
CTPYKTypa). XUMUYECKHE CBOMCTBA OenkoB. bruonornueckue pyHKIMu OEIKOB.

depMmeHTH — Onosiormueckue Karamm3zatopbl. CTpoeHne (epMeHTa: aKTHUBHBIM
IEHTp, cyocTpatHas crieuuduyHocTh. Kodpepmentsl. Buramunbl. OTinuns hepMeHTOB
OT HEOPraHWYECKUX KaTalln3aTOPOB.
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VYrieBoabl: MOHOCaxapuabl (TIIOKO3a, pudoO3a W NEe30KCUpub03a), IHUcaxapuabl
(caxapo3a, 1aKkT03a) 1 Mojrcaxapuabl (Kpaxmal, TTHKOreH, 1IeJUTi0103a). bruonornyeckue
(GYHKIIUH yTIIEBOAOB.

Jlunuael: Tpuraunepuasl, pochonmunuabl, crepouasl. I napodunbHO-ruapodoOHbIC
cBoiictBa. buonormueckue ¢ynkuuu nunuaoB. CpaBHEHHE YIJIEBOAOB, OCIKOB U
JUNUAOB KaK HCTOYHUKOB YHEPTUU.

Hyxneunoseie kucnorsl: JIHK n PHK. Hykneornasl — MOHOMEpBI HYKIIEMHOBBIX
kucnoT. Ctpoenne u ¢pynkuun JJHK. Ctpoenue u ¢pynkiuu PHK. Buast PHK. AT®:
CTpOEHUE U QYHKIIUH.

Hutonorus — Hayka o kiieTke. KiierouHast Teopust — mpuMep B3auMOJEHCTBUS UIEH
U (aKTOB B HAYYHOM MO3HAHUHU. METO bl U3yUEHUs KIIETKH.

Krnerka kak menmocTtHas skuBasi cuctema. OOIIMe MPU3HAKU KIIETOK: 3aMKHYTas
HapykHas MeMOpana, mosiekysbl JJHK kak renermdyeckuid ammapar, cMCTEMa CHUHTE3a
Oeka.

Tunel KIETOK: 3yKapuOTHYECKass M Ipokapuotudeckas. OCOOEHHOCTH CTPOCHHUSA
npokapuoTnyeckon kinetku. Kierounas crenka 6aktepuil. CTpoeHHEe 3yKapuOTHYECKON
KJIeTKH. OCHOBHBIE OTIMYUS PACTUTEILHOM, )KUBOTHON U TPUOHOM KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAIHKC, HX
¢bynkuuu. [lna3zmatnueckas memOpana, €€ cBoiicTBa M (QyHKuuuU. [{uTommasma wu eé
opranounbl. OnHomemOpanHble opraHouasl kietku: OIIC, ammapar [@'onbmxu,
an30combl.  [lolyaBTOHOMHBIE OpPraHOWbI  KJIETKU: MUTOXOHJPHH, IJIACTHUJBI.
[Tpoucxoxaenrne MUTOXOHAPUM U TacTu. Buasl mnactun. HememOpaHHbIe OpraHOU/IbI
KJIETKH: pUOOCOMBI, KJIECTOUHBIN IIEHTpP, HEHTPHOJU, PECHUYKH, XTYTHUKU. DYHKIIUU
OpraHOMJIOB KJIETKH. BKitoueHus.

SAnpo — perynsatopHbiii 1eHTp kieTku. CTpoeHue siapa: sjuepHas 000JI0YKa,
KapuoImjiasmMa, XpOMATHH, SAPBIIMIKO. XPOMOCOMBI. TpaHCHOPT BEHIECTB B KIIETKE.
Hemoncmpayuu:

llopmpempwi: A. JleBenryk, P. I'yk, T. IlIBann, M. llIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Juacpammour: «PacnpeneneHne XMMHUYECKUX 3JIEMEHTOB B HEXXUBOW IPUPOAE»,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B JKUBOW MPUPOJIEN.

Tabauyvr u cxemor: «llepuoguyeckas TaOnMIIa XUMHUYECKUX DIEMEHTOBY,
«CTtpoeHre MoJeKkyabl BOIbD», «buocuuTes Oenka», «CTpoeHHE MOJIEKYJbl OenKay,
«Ctpoenue pepmentay, «<Hykinennorsie kuciothl. JJHK», «Ctpoenue monexkynsl ATDy,
«CTpoeHue »yKapuOTHYECKOU KIEeTKW», «CTpoeHHE KMBOTHOM KIeTKn», «CTpoeHue
pacTUTENbHON KIETKW», «CTpOoeHHE NPOKAPUOTHUYECKOM KIIETKW», «CTpoeHue snapa
KIIETKW, « YTIEBOABD, «JINIHUIBD.
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Obopyoosanue: CBETOBOM MHUKpPOCKOI, OOOpyAOBaHHE Il MPOBEICHUSA
HAOJMIOJCHUI, U3MEpPEHMH, SKCIEPUMEHTOB, MHKpPOIIPENapaThl  PaCTUTENbHBIX,
KUBOTHBIX U OaKTEpUATbHBIX KIECTOK.

Jlabopamopnvie u npakmuueckue padomut:

JIaGoparopHas padota Ne 1. «M3yueHne KaTaauTHUECKOH aKTUBHOCTU (PEPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTanaasbl)y.

JIaboparopHast padota Ne 2. «3yueHune CTpoeHUs KIETOK PAaCTEHUM, KUBOTHBIX U
OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIPENapaTax U UX OMHCAHUEH.

Tema 4. ’/KusHeneATeIbHOCTb KICTKH

OOMeH BelecTB, Wi MeTadoau3M. AcCUMUIALUS (TJIACTUYECKUM OOMEH) |
JTUCCUMUJIISIIUS  (PHEPreTUYeCKud OOMEH) — JBe CTOpPOHBI E€AMHOr0 Ipoiiecca
MeTabonu3ma. Polib 3aKOHOB COXpaHEHUs BEIIECTB W HHEPTHMM B TOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BemiecTB: aBTOTPO(HBIA U TeTepoTpodHblil. Ponb ¢epMeHTOB B
0OMEHE BEIECTB U MPEBPAIICHUHN YHEPTUH B KIIETKE.

®dotocunTe3. CBetoBas u TeMHoBas (a3pl doTocuHTe3a. Peakiuu dorocuHTesa.
DddextuBHOCTH (hoTOCHMHTE3a. 3HAaUeHHE (POTOCHUHTE3a IS )KM3HU Ha 3emiie. BiausHue
yCJIOBUM cpenbl Ha (OTOCHHTE3 U CHOCOOBI TOBBIIMICHUS €r0 MPOAYKTUBHOCTH Y
KYJbTYPHBIX PACTCHUI.

XeMOoCHHTE3. XeMOCHHTE3UPYIoNIHe OaKkTeprn. 3HaUCHHUE XEMOCHHTEe3a JIJIS KU3HU
Ha 3eMJIe.

DOHepreTuueckuii oOMEH B KIeTKe. PaciieruieHne BelecTB, BBIJICTICHUE |
aKKyMYJIMPOBAHUE PHEPTUM B KJIETKE. ITaIlbl YHEPTeTUUYECKOro ooMeHa. [ nukonms.
bpoxenue u ero Buabl. KucCIOpogHOE OKHUCIEHUE, WIM KJIETOYHOE JIbIXaHHUE.
OxucnurensHoe GochopunrpoBanne. IPHEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakuu marpuyHoro cuntesa. I'enernueckas undopmarus u JJHK. Peanmuzarus
TEHEeTHYEeCKOM wuHpOpManMu B KJIeTKe. [ ©HeTHMYeCKWil KO W €ro CBOWCTBA.
Tpauckpuniusi — matpuunblii cunte3 PHK. Tpancmsiius — 6uocunTe3 Oenka. DTtarbl
TpaHcisiuu. KonupoBanue aMmuHokucnoT. Pois pubocom B OnocuHTe3e Oemnka.

Heknerounsie Qopmbl xu3Hu — BuUpycbl. Hcropust otkpbeiTusi BupycoB (.U.
WBanoBckuit). OCOOEHHOCTH CTPOCHMSI U KU3HEHHOTO ITMKIJIa BUpPYycoB. bakTepuodaru.
bone3nn pacTteHuii, KWBOTHBIX M YEJIOBEKAa, BBI3BIBAEMBIE BHUpYycaMu. Bupyc
ummyHoaeduita yenoseka (BUY) — Bo3oyautens CITM[{a. ObpatHas TpaHCKpHUMIIHS,
peBepTaza u mHTerpasa. [IpodunakTuka pacnpoCTpaHEHUS BUPYCHBIX 3a00JICBAHHA.
Hemoncmpauyuu:

Hopmpemwi: H.K. Konbuos, /[.1. UBanosckuii, K.A. Tumupsises.

Tabauyvr u cxemvi: «Tunbl mutanusy, «Merabommusm», «MHUTOXOHIPUS,
«JHepreTudeckuii oOMeH», «Xioporact», «®orocunted», «Ctpoenue JIHK»,
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«Ctpoenne u (yHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTHmdeckuit Kom»,
«Bupyco», «bakrepuodarn», «CtpoeHue u Ku3HeHHbI 1k Bupyca CIIM/a,
oakTeprodaray, «Permmukarms JTHK».

Obopyoosanue: wmopaenu-anmkauuu «Yasoenue JHK wu  Tpanckpumimsy,
«buocunres 6enka», «CTpoeHHne KIETKN», MoAelb cTpykTyphl JJHK.

Tema 5. PazaMHokeHMe M1 MHAUBUAYAJbHOE Pa3BUTHE OPTraHU3MOB

KreTouHslii UK, WK KU3HEHHBIA LUK KIeTku. MaTepdasza u muto3. Ilporeccsl,
nporekatoume B uHTepdaze. Permkanus — peakiusi MarpuuyHoro cuHte3da JIHK.
CrtpoeHue XxpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHUIN. [[UTIITOMAHBIN U raryIou HBIHN
XpOMOCOMHBIE HaOopbl. XpomaTuabl. lluTosorMueckue OCHOBBI PA3MHOXKEHHUS H
WHJMBUAYAJIBHOTO Pa3BUTHS OPTaHU3MOB.

Jenenue knetku — muto3. Ctagun muto3a. [Ipoieccel, mpoucxoasinue Ha pa3HbIX
CTaJuAX MUTO3a. bBUOIOTrHYeCcKui CMBICT MUTO3A.

[Iporpammupyemasi rubesb KIETKU — aromTo3.

@®opMbl pa3MHOKEHMSI OpPraHM3MOB: Oecrojoe M mojoBoe. Buabl Gecrnosoro
Pa3MHOXKEHHUA: JEJICHHE HAJBOE, IOYKOBAaHME OJHO- M  MHOTOKJIETOYHBIX,
CHOpoOOpa3OBaHUE, BEreTaTUBHOE pa3MHOXKEHUE. VICKycCTBEHHOE KJIOHUPOBAHUE
OpraHU3MOB, €r0 3HAUEHHE JIJISl CEJIEKIUU.

[TosioBOE pazMHOKEHHUE, €TO OTIIMYHS OT OECIIOJIOTO.

Meito3. Cramguu wmenosa. Ilpormeccel, mpoucxoasiiye Ha CTaaugaxX MeHo3a.
[ToBenenne xpomocoM B mero3e. KpoccuHroBep. bUOMOrnyeckuii CMbICI U 3HAYEHUE
Meno3a.

["ameTorenes — mporiecc oOpa3oBaHUS MOJOBBIX KIETOK Yy XKUBOTHBIX. [lomoBbIe
JKeJe3bl: CEeMEHHUKU U sSsudHuKUA. OOpa3oBaHKWe U Pa3BUTHE TMOJIOBBIX KIETOK — raMeT
(cmepmaTto3ou, SHIIEKIETKa) — crepMaroreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHUS
SIMTIEKJIETOK M criepMaTo30u10B. OmiogoTBopenue. [lapreHorenes.

NupuBuayansHoe  pa3BUTHE (oHTOTEHE3). OMOpUOHAJIbHOE  Pa3BUTHE
(omOpuorenes). JTanmbl AMOPUOHATBHOTO PA3BUTHUS y TIO3BOHOYHBIX YKHUBOTHBIX:
npoOieHue, TracTpyiauus, opraHoreHes. lloctamOpuoHanbHOe paszBuTHe.  THIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSMOE, HENpsiMOoe (JTMYMHOYHOE). Biusinue cpezbl Ha
pa3BUTHE OPTaHU3MOB, (PaKTOPHI, CIOCOOHBIC BHI3BIBATH BPOXKIAEHHBIC YPOICTBA.

Poct u passutue pacrenuil. OHTOreHe3 HBETKOBOTO PACTEHHS: CTPOEHUE CEMEHH,

CTaauu pa3BuTHs. /lemoncmpauyuu:

Tabauyvr u  cxemvl: «DOpMBI  pa3sMHOXKEHHUS OPraHU3MOBY», «JIBOitHOE
OIJIOZIOTBOPEHUE Y IIBETKOBBIX PacTeHUI», « BereraTuBHOE pa3MHOKEHUE PACTECHUI,
«/lenenue xknetku Oaktepuii», « CTpoeHUE MOJIOBBIX KIETOK», « CTPOCHHE XPOMOCOMBI,
«Kiterounsii ukin», «Pemmmkamusa JHK», «Mwurtosy, «Menos», «llpamoe u Henpsimoe
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pa3sBUTHUCY, «I["ameTorenes Y MIICKOIIMTAKIIUX W YCIOBCKaA», «OCHOBHBIC cragun
OHTOI'CHC3a)».

Obopyoosanue: MHUKPOCKOIIL, MUKpOIpenapaThbl «CriepmaTo30U1b1
MJIEKOIUTAIOIEro», «Sineknerka wiekonurtaromnero», «Kapuokunes B KieTkax
KOpEIIIKa JIyKa», MarHuTHasi mojenb-anrumkanus «llenenne kinetkw», moaens JIHK,
MoJieIb MeTaazHOU XPOMOCOMBI.

Jlabopamopnvie u npakmuyeckue pabomaoi:

Jlaboparopnas padorta Ne 3. «HaOmroieHre MUTO3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKpOTpENnapaTaxy.

JlaGoparopHnas pabota Ne 4. «M3ydyeHue CTpOEHHUs MOJOBBIX KIETOK HAa TOTOBBIX
MUKpOIIpenapaTaxy.

Tema 6. HacsiencTBEHHOCTb M1 U3MEHYUBOCTH OPraHU3MOB

[Ipenmer u 3amaun reHeTuku. Mctopust pa3BuTus reHEeTUKUA. Ponp nuronorun u
SMOPHOJIOTUY B CTAHOBJICHUU T€HETUKHU. BKilam poccuiickux u 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKH. MeTonbl TeHEeTUKH (THOPUI0JIOTMYECKHU, HUTOTC€HETUYECKH,
MOJIEKYJISIpHO-TeHeTHYeCKUil). (OCHOBHBIE TE€HETHYECKHEe TOHATUA. ['eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yEMAsl B CXEMaX CKPEIIMBAHUMN.

3aKOHOMEPHOCTHA HACJIEIOBAaHUSI TPU3HAKOB, yCTaHOBJIEHHbIe [. Menaenem.
MonorubpunHoe CKpelmBaHue. 3aKoH eUHO-00pa3usi THOPUIOB MEPBOTO TOKOJICHHUS.
[IpaBriI0 TOMHUHUPOBAHUS. 3aKOH PACIIECIICHUS TPU3HAKOB. [ MIIIOTE3a YMCTOTHI TAMET.
[TomHOE ¥ HEMOTHOE JOMUHUPOBAHHUE.

JuruOpuaHoe ckpelirBaHue. 3aKOH HE3aBUCHMOTO HAClIeIOBAaHUS TPU3HAKOB.
[{utoreHeTuyeckue  OCHOBBI ~ JAUTHOPUIHOTO  CKpPEUIMBAHUS.  AHaIU3UPYIOIIEe
ckpeuuBanue. lcnonb30BaHKWE aHAIM3UPYIOLWIETO CKPELIMBAHUS UL OINPENCIICHUS
TE€HOTHIIA OCOOHU.

CueruienHoe HacienoBanue npusHakoB. Padora T. Moprana mo cuemieHHOMY
HacJIeIOBaHUIO TeHOB. HapynieHue cliernieHusi reHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPHS HACIIEICTBEHHOCTH. | €HeTUUEeCKHE KapTBhI.

I'enetnka mnosa. XpOMOCOMHOE ONpPEACIICHUE I0Ja. AYTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHbIE U reTeporameTHbie opranu3mel. HaciaeaqoBanue npu3HaKos,
CLEIUIEHHBIX C ITOJIOM.

N3menunBOCTh. BUabl N”3MEHYMBOCTH: HEHACIIEACTBEHHAS U HacleACTBeHHas. PoJib
cpenbl B HEHACJIEICTBEHHOW W3MEHYMBOCTH. XapaKTEPUCTHKAa MOIU(DUKAITMOHHON
W3MEHYMBOCTH. BapuanmoHHBIM psA M BapuanMoOHHAas KpuBasd. Hopma peaxkuumn
npu3Haka. KonnyecTBeHHbIE M KaU€CTBEHHBIE IPU3HAKY U UX HOpMa peakiuu. CBolcTBa
MOAU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnenactBenHasi, WM  TeHOTUNMYECKas, W3MEHYMBOCTh. KomOuHaTtuBHas
U3MEHYMBOCTh. Meli03 U MOJIOBOM MPOIECC — OCHOBa KOMOWHATUBHOM M3MEHUYMBOCTH.
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MyTtannonHas u3MeH4YUMBOCTh. Krnaccudukamusi MyTanuii: T€HHbIE, XPOMOCOMHEIE,
reHoMHble. Yacrota ®W mnpuuMHBl MyTanui. MytareHHele  ¢akTophl. 3aKoOH
TOMOJIOTHYECKUX PSIIOB B HACHEeACTBEHHOU n3MeHunBocty H.U. BaBunosa.

BhesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoBeka. Kapuotun uenoBeka. OCHOBHbIE METO/IbI TEHETUKHU YEJIOBEKA:
reHEaIOTUYECKUH, OJIM3HEIIOBBIM, IIMTOr€HETUYECKU, OMOXUMHYIECKHH,
MOJEKYIIpHOTeHETHUECKH. COBPEMEHHOE OMNPEACIICHUE TE€HOTUNA: MOJHOT€HOMHOE
CEKBCHHPOBAHUE, TIE€HOTUIIMPOBAHME, B TOM uuciae ¢ nomompto [II[P-ananusa.
HacnencrBennbie 3a001€BaHus YeI0BEKa: TeHHbIE 00JIe3HU, 00JI€3HU C HACJIEICTBEHHON
PEAPACIIONIOKEHHOCThIO, XPOMOCOMHBIE Oose3Hn. CoMaThyeckue W TeHEpaTUBHbBIC
myTaiui. CTBOJIOBbIE KJIETKHU. [IpuHIUIBI 310pOoBOTrO 00pasza >KU3HM, TUATHOCTHKH,
npoQUIIaKTUKA U JICYCHUST TEHETHYEeCKUuX Ooje3Held. MeauKo-reHeTHYeCKOoe
KOHCYJIbTUPOBaHKE. 3HAYEHUE MEIUIIMHCKONW T€HETUKU B MPEAOTBPAIICHUU U JICUCHUU
TeHEeTUYECKUX 3a00JIeBaHU uenoBeka. Jemoncmpayuu:

llopmpemwi: I'. Mennens, T. Mopran, I'. ne ®pusz, C.C. Yersepukon, H.B.
Tumodees-Pecosckuii, H.J. BaBusos.

Tabnuyer u cxemvi: «MOHOTMOPUIHOE CKPEIIMBAHUE U €0 IUTOTCHETHYECKas
OCHOBa», «3aKOH PacCUICIJIEHUS M €ro IUTOT€HETUYECKAas OCHOBa», «3aKOH YUCTOTHI
ramer», «JlurubpunHoe ckpenuBanuey, «lluTonorudeckre OCHOBBI JUTHOPHUIHOTO
CKpemmBaHus», «Menosy, «B3aumMoAelcTBUE aUIEIbHBIX TE€HOBY», «l eHeTHueckue
KapThl PAacTEHUM, XUBOTHBIX M ueloBeKay, «l['eHeTmka mnosa», «3aKOHOMEPHOCTH
HaCJIEJIOBaHUsI, CIIETUICHHOTO C MOJoM», «KapuOTHIIbI YeJIOBEKa U KMBOTHBIXY, «BUIbI
U3MEHYUBOCTH, «MoauduxanmonHas U3MEHYUBOCTDHY, «HacnegoBanue
pesycdakTopay, «I'eHeTrka rpymnn KpoBu», « MyTallMOHHAsI ”3MEHYUBOCTHY.

Obopyoosanue:  Monenu-aniumkanuu  «MOHOTHOpUIHOE  CKpEIIMBaHUE,
«HenonHoe noMuHUpOBaHuey, «JIurudpuaHoe ckpemuBanuey, «Ilepekpéct xpomocomy,
MUKpPOCKOIl W MuKporpenapar «/lpozoduia» (Hopma, MyTtanmuu (opmbl KpbUILEB U
OKpacku Temna), repOapuii «I'opox moceBHOW». JlabopamopHuble u npaxkmuyecKkue
pabombol:

Jlabopatopnass pabora No 5. «/3ydyenwe pe3ynbTaTtoB MOHOTHOPUIAHOTO W
JUTUOPUIHOTO CKpEUIMBaHUs y AP030( bl Ha TOTOBBIX MUKpOTIpEnapaTaxy.

Jlabopatopuass pabora Ne 6. «M3yueHue MoauQpUKaMOHHON WN3MEHUYMBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO psifia MU BAPUALIMOHHOU KPUBOMY.

Jlabopatopuass pabora Ne 7. «AnHamu3 MyTanmuil y Apo30duiabl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

HpaKTI/I‘IeCKaH pa60Ta Ne 2. «CocraBneHue 1 aHaIu3 POAOCIOBHBIX YCIIOBCKA.
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Tema 7. Cesiekuust opranusMoB. OCHOBbI OMOTEXHOJIOTHH

Cenekuus Kak HayKa U MPOLECC. 3apOKICHHUE CENEKINHU U JOMECTUKALUA. Y UCHHE
H.M. BaBunoBa o 1neHTpax MPOUCXOKICHUSI U MHOTOOOpas3usi KyJbTypHBIX PACTECHUM.
L{eHTpbl TPOUCXOKAEHUS TOMAIIHUX KUBOTHBIX. COPT, MOpOAa, IITAMM.

CoBpeMeHHbIE METOJbI CelleKIMU. MaccoBBI U HMHAWBUIYaJbHBIA OTOOPHI B
CEJIEKIIMM pacTeHUW U KUBOTHBIX. OLEHKa »JKcTepbepa. bBINM3KOpOACTBEHHOE
CKpeuuBanue — MHOpuauHr. Yucras muHus. CKpelrBaHue YUCThIX TuHUM. ['eTeposuc,
wii tuOpuaHas cuna. HeponcTBeHHOe cKpeliuBaHue — ayTOpuauHr. OTaanéHHas
rubpuau3anus U e€ ycrnexu. VICKyCCTBEHHBIN MyTareHe3 M MOJy4YeHHE MOJIUILIONIOB.
JlocTrxkeHns CeNIEKIMN PACTEHHM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomoOrNMs Kak oTpaciabs NPOU3BOJCTBA. | €HHAs MHKEHEPHS. DTanbl CO3AaHUS
pexombunanTHoM JIHK u Tpancrennsix opranu3zmoB. Kierounas nHxeHepusi.

Kierounsle KynpTypbl. MUKpPOKIOHAIIBHOE pa3MHOXEHUE pacTeHuil. KinoHupoBaHue
BBICOKOIIPOAYKTUBHBIX CEJIbCKOXO35MCTBEHHBIX OPraHU3MOB. OKOJOTMYECKHE U
stuyeckue nmnpodbsembl. 'MO — reHeTHyeckn MOAM(PUUMPOBAHHBIE OPTAHU3MBI.
Hemoncmpauuu:

llopmpemuvi: H.U. BaBuiios, 1.B. Muuypumn, I'.J1. Kapneuenko, M.®. NBaHOB.
Tabauywl u cxemwl: xapta «LleHTpBI MPOUCXOXKACHUS 1 MHOTOOOPa3us KyJbTYpPHBIX
pactenui», «llopombl QomMamHUX KUBOTHBIX», «CoOpTa KyJIbTypHBIX PACTECHHI,
«Otnanéunas rudpuauzanus», «Padborter akanemuka M.®. MBanosay, «Ilonmummmonausy,
«OOBEKTHI onorexHosorun»,  «KinetouHele  KyJbTypbl W KJIOHHPOBAHUER,
«KoHCTpynpoBaHue 1 epeHOC F'€HOB, XPOMOCOMY.
Obopyoosanue: MyJSKU TJIOJOB U KOPHEIUIONOB JUKUX (OPM M KyJIbTYPHBIX

COpTOB pacTeHui, repbapuii «CenbCKOX03sUCTBEHHBIE pacTeHus». Jlabopamophuie u
npaxkmuyeckue paoomaol:

Okckypenst « OCHOBHBIE METO/BI U JOCTHXKEHUS CEJIEKIIUU PACTEHUN U AKUBOTHBIX
(Ha CeNeKIMOHHYIO CTAHIIMIO, TUIEMEHHYIO (hepMy, COPTOMCIBITATEIbHBIN y4acTOK, B
TEIUIMYHOE X035HUCTBO, JJA0OPATOPUIO arpOYHUBEPCUTETA UM HAYUHOTO LICHTPA).

11 KJIACC Tema 1. DOBoJronyoHHas O0MOJIOTUA

[TpeanochuIKM BO3BHUKHOBEHHS SBOJIONMOHHON TeOpHUH. DBOTIONMOHHAS TEOPUS U
e€ MecTo B Onosioruu. BiiMsiHrE SBOTFOITMOHHON TEOPUH HA PA3BUTHE OMOJIOTUH M APYTHX
HayK.

CBuzerenbctBa  3BodouMH.  [lameoHToNOrMYecKkue:  MOCIENOBATEIbHOCTD
NOSIBJIEHUS. BUJIOB B  MAJCOHTOJOTMYECKOM JIETONHUCHU, TEpeXOoAHbie  (OpPMBI.
buoreorpaduueckue: cxoacTBo u paznuune GayH u HIop MaTepUKOB U OCTPOBOB.
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OMOpHOJIOTHYECKHE: CXOACTBA M  paziMyusi 3MOpPUOHOB pa3HBIX BHUOB
N03BOHOYHBIX.  CpaBHUTENIbHO-AHATOMUYECKHE:  TOMOJIOTUYHBIC,  AHAJIOTMYHBIE,
pPYIMMEHTApHbIE OpraHbl, AaTaBU3Mbl. MOJEKYJIIPHO-OMOXUMUYECKHUE: CXOICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX IyTE€d Yy BCeX
OpraHHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. [Ipeanocsliky BOSHUKHOBEHUS TapBUHU3MA.
JIBrKyIIME CHJIbl 3BOJIOUMK BHJIOB MO JlapBHHY (M30BITOYHOE Pa3MHOXKEHUE MpU
OTPaHUYEHHOCTH  PECypcoB, HeompeAeNnéHHas HU3MEHUHMBOCTh, OOphOa 3a
CYILIECTBOBaHHE, ECTECTBEHHBIN OTOOP).

Cunrernueckas teopus 3Bomonuu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [lonynsuus kak eqMHUIA BUAA U 3BOJIOLIHMH.

JIB1kytue cuibl ((hakToOpbl) IBOJIIOLUM BUIOB B Mpupoae. MyTalMOHHBIN MPOIIECC
Y KOMOMHATUBHAs U3MEHYUBOCTD. [lonmynsaunonHble BOJIHBI U Apelid renos. M3onauus u
MUTpaIHs.

EcTectBenHbIil 0TOOp — HanpaBIsitoIUi GakTop 3BoIOLUHA. POPMBI ECTECTBEHHOTO
oTOOpa.

[IpucnocoO0aeHHOCT,  OPraHU3MOB  KakK  pe3yJbTaT 3Bojouud. [Ipumepsl
IPUCIOCOOIEHUI y OpraHu3MoB. ApoMop(d03bl U UIUO-aAANTALMH.

Bun u Bunoo6pazoBanue. Kpurepuu suga. OcHoBHbIE (hOPMBI BU1000pa30BaAHUS:
reorpaduyeckoe, IKOJIOTUIECKOE.

MaxposBodronusi. opMmbl ABOJIONMM: (UiIeTUYECKas, JUBEPreHTHas,
KOHBEPTeHTHas, apauiesbHas. HeoOpaTuMoCTh IBOTIOIINH.

[IpoucxoxeHre OT HeCHEeUUAIU3UPOBAHHBIX TMpeakoB. [Iporpeccupyromias
crienranu3auus. AganTuBHas paauanus. /Jemoncmpayuu:

llopmpemwi: K. Jlunnen, JXK.b. Jlamapk, Y. {apsun, B.O. Kosanesckuii, K.M. bap,
3. I'ekkenp, @. Mromnep, A.H. CeBepiios.

Tabauyvt u cxemwvi: «Pa3BUTHE OpPraHUYECKOTO MHUpa Ha 3emiie», «3apoibIliv
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «Dopmbl 60pbsObI 3a CyIIECTBOBaHHEY,
«EctecTBeHHBI 0TOOPY», «MHOrOOOpa3ue cCOpTOB pacTeHui», « MHOroodpasue mopon
KUBOTHBIX», «llomymsium», «MyTalmoHHas W3MEHYUBOCTB», «APOMOP(O3bI»,
«Unmoanantanmmn», «OOmass ngereHepauus», «JBxylipe CHIbl  HBOJIOLUNY,
«Kapracxema mapmipyrta myrtemectBus Y. JlapBuna», «bopbba 3a cyliecTBOBaHHUEY,
«IIpucnocobIeHHOCTh  OpPraHU3MOBY, «l'eorpadpuueckoe  BUIOOOpa30OBaHHEY,
«IKOJIOTUYECKOE BUI000PA30BAHUEY.

ObopydosaHue: KOJUIEKIMSI HACEKOMBIX C Pa3JIMYHBIMU THUIAMH OKpacku, Habop
IJIOJIOB M ceMsiH, KoJutekuus «lIpumepbl 3alIUTHBIX MPUCIIOCOOJIEHUN Yy KHUBOTHBIX),
mMonenb «OCHOBHBIE HampaBlEHUS SBOMIONUM», O00bEMHas Mozaenb «CTpoeHue
TOJIOBHOTO MO3ra MO3BOHOYHBIXY.
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buoreorpaduyeckas kapra Mupa, KOJeKus «PopMbl COXPAHHOCTH HCKOMAEMBIX
KUBOTHBIX W pacTeHH», Mojnenb anmuukanus «llepekpéct xpomocom», BiIaKHBbIE
npenapatel  «Pa3Butue Hacekomoro», «PasBuTHe JIATYIIKH», MUKpoIpenapar
«Apozodpuna» (Hopma, MmyTanuu GOpMbI KPbUIHEB H OKPACKHU TEIa).

Jlabopamopnvle u npakmuyeckue pavomul:

Jlabopatropnas pabora Ne 1. «CpaBHeHHE BHUJIOB MO MOP(POIOTHUECKOMY
KPUTEPHUION.

Jlabopatopnasi pabora Ne 2. «OmnucaHue mpuUCIOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCUTEILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE )KU3HH HA 3emJie

JloHay4yHbBIE€ TPEACTABICHHUS O 3apOXICHMM OKU3HHM. HaydHble TUIIOTE3bI
BO3HMKHOBEHUS KM3HU Ha 3emuie: abMOreHe3 W MaHchepMus. XUMUYECKas 3BOJIOLIHS.
AOGHOreHHBIN CUHTE3 OPraHUYECKUX BELIECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIbHOE
HOJITBEPKIAECHUE XUMUYECKOH 3BoonU. HauanbHble 3Tanbl 0M010rHueCKOM SBOJIIOLNH.
['mnoreza PHK-mupa. ®opMupoBanue MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE
IPOTOKJIETKH. [IepBbIe KIETKU U UX 3BOJIOLMS. POPMHUPOBAHNE OCHOBHBIX IPYIIIT )KUBBIX
OpPTraHU3MOB.

PazButne xu3Hu Ha 3emiie mo 3paM M nepuojgaMm. Karapxei. Apxeiickas u
npoTeposoiickas 3psbl. [laneo3oiickas 3pa U e€ nepuoabl: KeMOPUNUCKUN, OPJIOBUKCKUH,
CUJTypHUICKH, TE€BOHCKAN, KAMEHHOYTOJIBHBIN, TIEPMCKHUH.

Me3o3oiickast 3pa 1 €€ Nepuoabl: TPUACOBbIN, FOPCKUN, MEJIOBO.

KaliHo301cKas 3pa 1 €€ nepruopl: NajeOreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa M TEOJIOTHYECKHX npoueccoB. (OCHOBHBIE OTallbl
HBOJIIOLIMM PACTUTEIBLHOTO U )KMBOTHOTO MHpa. ApoMop(]o3bl y pacTeHUI U KUBOTHBIX.
[losiBnenue, pacuBeT U BBIMUPAHHUE TPYIIT KUBBIX OPraHU3MOB.

CucrteMa OpraHMY4ecKOro MUpa Kak OTpaxkeHue HdBoMoUnd. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYIIIBI OPraHU3MOB.

OBoJIIOLMA 4YENIOBEKAa. AHTPONOJIOTUSl Kak Hayka. Pa3BuTHE NpencTaBIEHUN O
IIPOUCXOKJICHUN 4YeJIoBeKa. MeToIbl M3ydeHHsl aHTpornorene3a. CxocTBa U pa3Inyuus
YEJIOBEKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHUE YETOBEKA.

JBmxyue cuiiel ((hakTopsl) aHTpornoreHesa. HacneacTBeHHas M3MEHUYHMBOCTh U
ecTeCTBeHHBIN 0TOOp. OOIIecTBEHHBIM 00pa3 >KU3HM, W3TOTOBJIICHUE OPYyIUd Tpyna,
MBIIJIEHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU 3BOJIIOLMM YEJIOBEKA: aBCTPAJONMUTEKH, YeloBeK
yMenbii, YenoBek mpsaMoxoasini, UeloBeK HeaHAEpPTalIbCKUK, YET0BEK pa3yMHBbIM.
Haxonku rckomaemMbIX OCTaTKOB, BPEMS CYILIECTBOBAaHMS, 00JACTh PaCIpOCTPAHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUAL.
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Yenoseueckne pacbl. OCHOBHBIC OOJBIIUE pachl: eBporneouHasi (eBpazuiickas),
HEerpo-aBCcTpasiouaHas (PKBATOpHANIbHAS), MOHTOJIOMAHAS (a3MaTCKO-aMEpUKaHCKas).
YepTsl MPHUCIOCOOICHHOCTH TPEACTaBUTENEH YENOBEYECKHMX pac K YCIOBUSIM
cyuectBoBanus. EnuHcTBO yenoBeueckux pac. Kpuruka pacusma. Jemoncmpayuu:

llopmpempwi: ®@. Penu, JI. I1actep, A.W. Onapun, C. Mumiep, I'. FOpu, Y. lapsuH.

Tabnuyer u cxemvi: «Bo3uukHoBeHue ConHedHOM cucTteMbl», «Pa3Burtne
opranuueckoro  mupa», «PactutenbHas — kinetka», «KuBoTHas  KiETKay,
«IIpokapuotnueckas kineTka», «CoBpeMeHHass CHCTEMa OPTaHUYECKOTO MUPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA U YEJIOBEKOOOPA3HBIX 00E3bsSIHY,
«OCHOBHBIE M€CTa MaJCOHTOJOTMUYECKUX HAXOJOK MPEIKOB COBPEMEHHOIO UEJIOBEKA,
«JlpeBHelmue moan», «Jpesaue moan», «IlepBbie COBpEMEHHBIE IO,
«YenoBeveckue pacb».

Obopyoosanue.: mynsixu «l[IpoucxoxaeHue yeaoBeka» (OIOCTHI aBCTPaAIONUTEKA,
MUTEKAHTPONa, HeaHAepTallblla, KPOMaHbOHIIA), CJICMKUA WU NU300pakKeHUs KaMEHHBIX
OpyAWil  TMEpBOOBITHOTO  4eNoBeKa  (KaMHH-UONIEphl,  pyoOwmsa,  ckpebia),
reoXpoHoyiornyeckass Tabnuia, KoJulekiuss «DopMbl COXpPaHHOCTH HMCKOIAeMbIX
YKUBOTHBIX U pacTeHU». Jlabopamopusle u npakmuyeckue padoomoi:

[Ipaktuueckass padbora No 1. «M3yueHue HCKOMAeMbIX OCTATKOB pAacTeHUN U
YKUBOTHBIX B KOJIJIEKIIUSX).

DKCKypcust « IBOJIONMS OPraHUYECKOro Myupa Ha 3emJie» (B €CTECTBEHHO-HAYYHbBIN
WJIM KpaeBeaUYEeCKU My3eil).

Tema 3. Opranu3msl 1 OKpYKamOIas cpeaa

OKoJIOTHsI KaK HayKa. 3aJadyd U pasAesibl 3KOJOrMuh. MeTonpl 3KOJIOIMYECKUX
UCCJIEI0OBAHUM. DKOJIOTMUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJAHAs, Ha3eMHO-BO3IYIIHAs, ITOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckue  ¢dakTopel.  Knaccudpuxamuss — 2KOJIOTHYECKHX  (DaKTOPOB:
abnoTuyeckue, OMOTUYECKUE U aHTPOTIOTeHHBIE. JlelicTBUE HKOIOTrHYecKuX (PaKTOpOB Ha
OpraHU3MBl.

AbGunotnyeckue (akToOpbl: CBET, TEMIIEPATypa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnoco6ieHuss opraHu3MOB K JEUCTBUIO a0MOTHYECKUX (hakTOopoB. bronornyeckue
PUTMBI.

buotnueckue ¢akropsl. Bumbl OHMOTHYECKMX B3aUMOACMCTBUIA: KOHKYpPEHIUS,
XMUIIHAYECTBO, CUMOMO3 U ero Qopmel. IlapasuTusm, Koomepamusi, MyTyaau3M,
KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIN3M, HEUTPATTU3M.
3HaueHHe OMOTUYECKMX B3aMMOJIEUCTBUMA ISl CYIIECTBOBaHUS OPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTePUCTUKU MonyJisaiuu. OCHOBHbIE MOKA3aTeIu MOMYJISIUU:
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YUCJIEHHOCTD, IIOTHOCTh, POKIAEMOCTh, CMEPTHOCTh, TPUPOCT, MUTpalus. JlMHaMuKa
YUCJIEHHOCTHU MONYJISIUUU U €€ peryisiuus. Jemoncmpayuu:

llopmpemui: A. I'ymbo0nbaT, K.®@. Pynbe, O. I'ekkelns.

Tabnuyvr u cxemwr: kapta «llpuponneie 30HBI 3emum», «Cpenpl 0OUTAaHUSA
opranusmoB»,  «®ortonepuonusm», «llomymsmuu»,  «3aKOHOMEPHOCTH  pOCTa
YHUCIIEHHOCTU TOMyIsuuu uHpy30puu-Tyhenvkny, «llumessie uenny. Jlabopamophsie
u npakmuyeckue pabomoi:

Jlabopatopuast pabora Ne 3. «Mopdomornueckrne OCOOEHHOCTH PACTCHHH U3
Pa3HbIX MECT OOUTAHUY.

JlaGoparopHass pabota Ne 4. «BnusHHe cBeTa Ha POCT M Pa3BUTHE UYEPEHKOB
KOJIeyCay.

[Ipaktnueckass pabora Ne 2. «lloncyé€r muOTHOCTH MOMYJSALUMN pa3HBIX BUJOB
pacTeHUI.

Tema 4. Coo011ecTBa M YKOJOTrHYECKHE CHCTEMBI

Coo0OmiectBO  Opranu3MoB — OuoieHo3. CTpyKTypbl OuOIleHO3a: BHUIOBas,
IPOCTPaHCTBEHHAsA, Tpoduueckas (nuienas). Buasl-nomuHanTsl. CBsi3u B OMOIIEHO3E.

DKoJiornueckue cucteMsal (3kocucteMsl). [loHsTre 06 sxocucTeMe U OMOTEOIIEHO3E.
OyHKIMOHAIBHBIE KOMIIOHEHTHI YKOCHCTEMBI: TPOAYIEHTHI, KOHCYMEHTHI, PEIyIICHTHI.
KpyroBoport BemiecTs ¥ IOTOK 3HEPTUHU B SKOcHcTeMe. Tpoduueckre (MUIIeBbie) ypOBHU
skocucTeMbl. [IumeBsie nienu u cetu. OCHOBHBIC MOKA3aTeIN YKOCUCTEMBI: Onomacca,
OPOAYKIHMSL. DKOJOTHYECKHE MUPAMU/IbL: MPOAYKLINHU, YUCICHHOCTH, OMOMACCHI.
CBOMCTBa 3KOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALMSA, pa3BUTHE. CyKIIECCHUS.

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WU
HIMPOKOJIMCTBEHHOTO JIECa.

AHTpONOTEHHBIE SKOCHUCTEMBI. ATPOIKOCUCTEMBI. Yp603KOCUCTEMBL.
buonornueckoe u X035 HCTBEHHOE 3HAYCHHUE arPOIKOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak Qaktop ycroiumBocTH dKocucteM. CoxpaHeHue
OMOJIOrMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B.U. Bepnajackoro o 6uochepe. ['panuiipl, coctaB u CTpyKTypa 6nochepsl.
Kusoe BemectBo M ero ¢yHkuud. OcobeHHocTH Ouochepbl Kak riI00anbHON
sKocucTeMbl. /[luHamMrueckoe paBHOBeCHE U 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTsI BeecTB 1 OMOre0XMMHUYECKUE IIUKIIBI 3JIEMEHTOB (yTIepoa, a30Ta).
3oHaBHOCTH OMOCchepbl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuectBO B Ouocdepe 3emid. AHTPONOTeHHbIE H3MEHEHHUS B Ouocdepe.
['oGanbHbIE 3KOJIOrHYECKUE TPOOIIEMBI.
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CocyuiectBoBaHuEe PUPOJIbI U yenoBeuecTBa. CoxpaHeHue OMopasHooOpa3usl Kak
OCHOBa ycToWuuBOoCTH Onocdepsl. OCHOBA PalMOHAIBHOTO YMPABICHUS TPUPOAHBIMU
pecypcaMu U WX HCTOIb30BaHue. JlocTmkeHnss OMOIOTHHN M OXpaHa MPUPO/IBI.

Jemoncmpayuu:

Ilopmpemwi: A.JIx. Tencnu, B.H. Cykaués, B.A. Bepnaackui.

Tabauyvr u cxemwvi: «llumesble nenm», «bHOLEHO3: COCTaB M CTPYKTypay,
«IIpuponnbie cooOmectBa», «llennm nuTaHus», «OKOJOrMYECKas NHUPaAMHUAAN,
«buocepa m uenoBek», «IKocucTeEMa MIMPOKOIUCTBEHHOIO Jeca», «IDKocUucTema
XBOWHOTO Jeca», «bHoleH03 BojioéMay, «ArpoueHosy», «lIpuMepHbie aHTPONOT€HHbIE
BO3JICHCTBHUSI Ha NpHUpOAYy», «BakHeWIme WCTOYHUKM 3arpsi3HEHHsS BO3Ayxa U
IrpyHTOBBIX Boa», «llouBa — BaxuHeilmas cocrasiswonias Ouocheprdy, «DakTopsl
nerpaganuu nouBy, «llapHukoBeiil 3 PexT», «DakTopbl paAMOaKTUBHOTO 3arpsA3HEHUS
ounochepr», «O0mmas crpykrypa 6uochepni», «Pacnpoctpanenue xu3Hu B Ouochepe»,
«O30HOBBIN 3kpaH Ouochepr», «KpyroBopor yriepona B 6uochepe», «KpyroBopor
a30Ta B IPUPOCH.

OOopynoBanue: Mojenb-anmuMkanuss « Tunuunele OUOLEHO3bI», TepOapuii

«PacturenbHble CcOOOIIECTBaY, KoOJUIeKIMU «buoreHo3», «Bpemurenn BakKHEHITHX
CEITbCKOXO3SIMCTBEHHBIX KYJIBTYp», TepOapud M KOJUICKIIMU PACTCHHH W JKUBOTHBIX,
MPUHAJICKANIME K Pa3HbIM 3KOJIOTMYECKHMM TpyIIaM OJHOro Buua, KpacHas kHura
Poccutiickoii @enepainu, U300pakeHHs] OXPAHSIEMBIX BUJIOB PACTCHHUM U )KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 110
BHUOJIOI'MN HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

CornacHo ®I'OC COQO ycraHaBnuBalOTCA TPeOOBaHUS K pe3ysibTaTaM OCBOCHHS
o0yJamMMuUCd  TporpaMM  cpeAaHero  oOmero  0o0pa3oBaHMs:  JIMYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B crpykType JHMYHOCTHBIX pE3yJIbTaTOB OCBOEHUA Tmpeamera «buonorus»
BBIJICJICHBI CJICAYIOIIME COCTaBJISIIOIIME: OCO3HAHHWE OOyYarolUMUCS POCCUUCKOM
rpakIaHCKOW MJEHTUYHOCTU — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOTIPEIEICHUIO, HAIMYME MOTHBAIMU K OOYYEHUIO OMOJIOTHH, ILIeJIEHAIIPaBIECHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHUN JIMYHOCTM HA OCHOBE KIIIOUEBBIX IIEHHOCTEH H
UCTOPUYECKUX TPAAUUMNA pa3BUTHUSA OUOJOTHYECKOTO 3HAHUSA, TOTOBHOCTh u
CIOCOOHOCTh ~ 00y4YaroluXcsi  PYKOBOJICTBOBATHCSI B CBOEM  JAESATENBHOCTH
IIEHHOCTHOCMBICTIOBBIMA ~ YCTAaHOBKAMH, TMPHUCYIIMMH CHCTEME OHOJOTHYECKOTO
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o0Opa3oBaHUs, HAINYHE YKOJIOTUYECKOTO MPABOCO3HAHUS, CTIOCOOHOCTH CTAaBUTH LIETH U
CTPOUTH KU3HECHHBIC IJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI mNpenMera «buosiorus» mocTurarTcs B
CMHCTBE Yy4yeOHOM W BOCHUTATENbHOW JIEATETBHOCTH B COOTBETCTBUU c
TPaAUIIMOHHBIMU POCCUHCKUMHU COITMOKYJIbTYPHBIMH, UCTOPUYECKUMU u
JTyXOBHOHPABCTBEHHBIMU IIECHHOCTSIMH, IPUHATHIMU B 00IIECTBE MTPaBUIaMU U HOPMaMH
MOBEJACHUSI W  CIOCOOCTBYIOT TMpoOIleccaM CaMOIO3HAHUSA, CaMOBOCIUTAaHUSA U
CaMOpPa3BUTHS, PA3BUTUS BHYTPEHHEH MO3UIIMU JIMYHOCTU, MATPUOTU3MA, YBAKEHUS K
3aKOHY W TIPaBOIOPSIAKY, YEJIOBEKY TpyJda M CTapuieMy IMOKOJEHUIO, B3aUMHOTO
yBa)X€HUs, OEpEeKHOr0 OTHOIICHUS K KYJIbTYPHOMY HAClEIUI0 W TPaaullUsiM
MHOTOHAIIMOHANbHOrO Hapoaa Poccuiickorn ®enepanuu, OPUPOAEC W OKPYIKAIOLIEH
cpene.

JIngyHOCTHBIE pPE3yibTaThl OCBOEHUSI ydyeOHOro mnpeamera «buosiorus» g0JKHBI
OTpakaTb ~ TOTOBHOCTh W CIIOCOOHOCTh  OOydYaromuxcsi  pyKOBOJICTBOBATHCS
cOpMUpPOBAHHOM BHYTPEHHEW TMO3UIIMEH JIMYHOCTU, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIINN, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOIIUX TPAUIIMOHHBIM
[EHHOCTSIM POCCHUHCKOro 0O0IecTBa, paCHIMPEHUE KU3HEHHOTO ONbITa W OIbITa
JESATEIbHOCTH B TMPOILIECCE pEANM3AlMU OCHOBHBIX HAIMpABJICHUW BOCIHUTATEIBHOU
NEATEIIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaKaaHCKOr0 BOCIIUTAHMA:
c(hOpMHUPOBAHHOCTH TPAKIAHCKON O3ULUU 00YyYarOUIErocs Kak akTUBHOTO

Y OTBETCTBEHHOTO 4JIeHa POCCUMCKOro 00IIeCTBA; OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX
paB U 00sA3aHHOCTEH, yBaXKEHUE 3aKOHA
Y TIPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM MESITENIbHOCTU TPHU CO3AAHUM YUYEOHBIX
IPOEKTOB, PEIICHUN YUYeOHBIX U MO3HABATENbHBIX 3aJ1a4, BHIMOJIHEHUH OMOJIOTHYECKUX
HKCIEPUMEHTOB; CIIOCOOHOCTH OINpPEAEIATh COOCTBEHHYIO NMO3MILMIO 110 OTHOLIEHHIO K
SIBJICHUSIM
COBPEMEHHOM JKU3HU U OOBACHATH €€; yMEHUE YUWUTHIBaTh B CBOMX JEHUCTBUSX
HEOOXOMMOCTh KOHCTPYKTUBHOTO B3aMMOJEHCTBUS JIIOJIEH ¢ pa3HbIMU YOEXKICHUSIMH,
KYJIbTYPHBIMHU LEHHOCTSIMU U COLMAJILHBIM MIOJIO)KEHUEM; TOTOBHOCTB K COTPYAHHYECTBY
B IIpOLIECCE  COBMECTHOTO  BBIMOJIHEHUS  Y4YEOHBIX,  IO3HABaTEIbHBIX U
MCCJIEIOBATENBCKUX 3a7a4, YBAKUTEIBHOIO OTHOILUEHUS K MHEHHIO ONIOHEHTOB INpU
O0O0CY)XJIEHUM CIIOPHBIX BOIPOCOB OMOJIOTMYECKOIO COAEP)KAHUSA; TOTOBHOCTh K
I'YMaHUTAPHOHN U BOJOHTEPCKOH NESITENBHOCTH; 2) NATPHOTHYECKOT0 BOCTUTAHUS:

c(OPMUPOBAHHOCTb POCCUNCKOM TPaKIaHCKON UIEHTUYHOCTH, IaTPUOTU3MA,

YBAXXEHHUSI K CBOEMY HapOAy, YyBCTBA OTBETCTBEHHOCTH Iepen PonnHon, ropaoctu 3a
CBOM Kpau, CBOWO PoauHy, CBOM SA3bIK W KYJbTYpPy, HPOLLIOE W HACTOSUIEE
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MHOTOHAllMOHAIBHOTO Hapoja Poccuu; LEHHOCTHOE OTHOLIEHWE K MIPUPOIHOMY

HACJIEUIO U MaMSTHUKaM NPUPOIBI,

noctkeHusiM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYAE; CIIOCOOHOCTh
OLIEHMBATh BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE

OMoNIOrNH, TTOHUMAaHUSl 3HAUYEHUs OWOJIOTMH B MO3HAHWU 3aKOHOB MPHUPOJIBI, B JKU3HH

Yesi0BeKa U COBPEMEHHOT0 O0I1IeCTBa; UaeHHas yOex 1EHHOCTh, TOTOBHOCTD K CITYKEHUIO

u 3amure OTedecTna,

OTBETCTBEHHOCTH 3a €ro Cyab0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

OCO3HaHME JIyXOBHBIX LIECHHOCTEN POCCUMCKOr0 HAPO/Ia;

c(hOPMHUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHUSA, OSTUYECKOTO  IOBEJICHUS;

CITIOCOOHOCTH OLICHUBATh CUTYAIIMIO U PUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH; OCO3HAHWE JIMYHOTO
BKJIaJla B TOCTPOEHHUE YCTOWYHMBOTO OYyAyIEro, OTBETCTBEHHOE OTHOIICHHE K CBOUM
POIUTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHATHS [IEHHOCTEN CEMEMHOMN
KU3HW B COOTBETCTBHUH C TpaJHIUIMH HapojgoB Poccuu; 4) 3cTeTHYecKoro
BOCIIUTAHUS

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOUAsi CTETUKY ObITa, HAYYHOTO U

TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYy/Aa, OOIIECTBEHHBIX OTHOIICHHWH, IMTOHUMAaHHE
OMOITMOHAIBHOTO BO3JCHCTBUS KMBOM TMPUPOILI W €€ IIEHHOCTH; TOTOBHOCTH K
CaMOBBIPKEHHUIO B pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE TTPOSBIISATh

KauyecTBa TBOPUYECCKOM IMIHOCTH;

5) ¢pu3uveckoro BOCNUTAHUS, POPMHUPOBAHUS KYJIbTYPbI 310POBbSI U

IMOIUOHAIBHOTO 0J1ATONOTYYHs:

MOHUMAHHWE U pean3allus 3J0pPOBOTO M Oe30MmacHOro odpasa >KU3HH (3I0POBOE
NMUTaHue, COONIOJICHUE TUTHEHUYECKUX TMPaBWJI M HOPM, COATaHCUPOBAHHBIA PEKUM
3aHATUH W OTABIXA, peryJisspHas Gpu3ndeckas akTUBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIICTCHTHOTO OTHONIICHUS K COOCTBEHHOMY (DH3HUYECKOMY M TCHUXHYCCKOMY
3I0POBBIO; TOHMMAHWE IICHHOCTH TPaBWJ WHIAUBUAYaJbHOTO ¢ KOJUJICKTUBHOTO
0€301acHOro
MOBEJCHUSI B CHUTYyaIlUAX, YTPOXKAIOIMIUX 3/I0POBBI0 W IKU3HMU JIIOJICH; OCO3HAHUE

MOCJICJICTBUN 1 HEMPHUATHUS BPEAHBIX TPUBBIUEK (YIIOTPEOIICHUS

AJIKOT0JIsl, HAPKOTUKOB, KYpEHUS);

6) TpyaA0BOT0 BOCIIUTAHUSI:

TOTOBHOCTH K TPYly, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYAOT00HE; TOTOBHOCTh
K aKTUBHOH JIEITEIHLHOCTA TEXHOJIOTHYECKON U COLIMAIIEHOUN
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HANpPaBJIEHHOCTH, CIOCOOHOCTh WHHULMUPOBATH, IJAHUPOBATH U CaMOCTOSTEIHHO
BBITOJHATh TaKyl0 JESATEIBHOCTh; MHTEPEC K Pa3iIMYHbIM cdepaM NpodecCHOHATbHON
JeSITEIbHOCTH, YMEHHE COBEpIlaTh OCO3HAHHBIA BBIOOp Oyaymield mnpodeccuu u
pearn30BbIBaTh COOCTBEHHBIC KH3HEHHBbIC IUIAHBI; TOTOBHOCTh U CIOCOOHOCTH K
o0pa30BaHMIO U cCaMOOOPa30BaHUIO HA MIPOTSKEHUU

BCEM KHU3HU;

7) 3KOJOTrNYeCKOro BOCIMTAHNS: YKOJIOTUICCKH I€IeCO00pa3HOe OTHOIIECHHE K
IPUPOJIE KaK UCTOYHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CYyIlIECTBOBAHHS;

HOBBIIIEHUE  YPOBHS  SKOJOIMUYECKOM  KYJbTYphl: NPUOOpETEHHE  OIbITa
IUIAHUPOBAHUSI MTOCTYNKOB U OLIEHKM MX BO3MOXKHBIX IMOCJEICTBHM ISl OKPY KarOIIEn
Cpenbl; 0CO3HaHMUE II100aJTbHOTO XapaKTepa SIKOJIOTHYECKUX MPOOJIEM U ITyTeH X
peuieHus; CnocoOHOCTh UCI0JIb30BaTh MPUOOPETAEMBIE TPU NU3YUEHUU OMOJIOTHH 3HAHHUS
Y YMEHHSI MIPU PEIICHNUU TPOOJIEM, CBI3aHHBIX C PAIMOHAIBHBIM MPUPOI0IOIb30BAHUEM
(coburo1eHue IpaBul TOBEACHUS B IPUPO/JIE, HAIIPABIEHHBIX HA COXPAaHEHHUE PAaBHOBECHS
B DKOCUCTEMAX, OXpaHy BUIOB, SKOCUCTEM, OHOC(hEPHI); AKTUBHOE HENIPUSATUE IEUCTBUH,
MIPUHOCSIIMX BPEJl OKPYKAOLIEH IPUPOIHON
cpene, YMEHHE TMPOTHO3MPOBATH HEOJArONPUATHBIE SKOJOTUYECKHE TOCIEACTBUS
OpEeANpUHUMAEMbIX  JACHCTBUA M OpenoTBpallaTh HWX; HajJu4yhe Pa3BUTOrO
HKOJIOTHYECKOTO MBIIIJIEHUS, YKOJIOTMYECKOUN KYJIBTYPBI,

OnbITa JEATEIbHOCTH 3KOJIOTMUECKOW HANpaBIEHHOCTH, YMEHHS PYKOBOICTBOBATHCS
UMHU B TIO3HABAaTEJIbHOW, KOMMYHUKATUBHON U COLIMAIIBHON MPAKTUKE, TOTOBHOCTH K
YYACTHIO B IPAKTUYECKOM JESITEIIBHOCTH IKOJIOTMUYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKd U OOIIECTBEHHOM NPAKTHUKHA, OCHOBAaHHOTO Ha AHAJIOre KYJbTYD,
CIOCOOCTBYIOILIETO ~ OCO3HAHUIO  CBOETO  MECTa B  MOJUKYJIBTYPHOM  MHPE;
COBEPILIEHCTBOBAHUE SI3bIKOBOM M UATATEIBCKON KYJIBTYphI KaK CpEJICTBA
B3aMMOJICHCTBHS MEXY JIFOJIbMU U NMO3HAHUS MUpPa; TOHUMaHue crenupuku OuoJoruu

KaK HayKH, OCO3HaHUs €€ poJii B (POpMUPOBAHUU
palMoOHAIbHOTO HAYyYHOTO MBILIUICHUS, CO3JaHUU LEJIOCTHOTO TMpPEACTaBIeHUS 00
OKpY’KalollleM MHUpE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U OOLIECTBA, B IMO3HAHUU
IPUPOJIHBIX 3aKOHOMEPHOCTEN U PELICHUH MPOOJIeM COXpaHEHHs IPUPOIHOTO
paBHOBecCHUS; YOSKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JJIsI COBPEMEHHOM IIUBUITU3ALINHN:
o0OecrieyeHUss HOBOTO YpPOBHS PAa3BUTUS MEIHUIMHBI, CO3/JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIlIaTh PECYpPCHbIE MPOOJIEMBbl Pa3BUTHS YEJIOBEUYECTBA,
NOMCKa MyTel BBIXOAA U3 TJIOOAIBHBIX JKOJOTMYECKUX MpodieM M obecreueHus
nepexoAa K yCTOMYHMBOMY pPa3BUTHIO, PALMOHAIBHOMY HCIOJB30BAHUIO MPUPOIHBIX
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pecypcoB U (HOPMHUPOBAHHMIO HOBBIX CTaHAAPTOB KHU3HU; 3aMHTEPECOBAHHOCTH B
NOJyYeHUU OHOJIOTUYECKUX 3HAHMM B LEISIX MOBBIIIEHUS OOLIEH KyJIbTYpBHI,
€CTECTBCHHO-HAYYHOM TPaMOTHOCTH, KaK COCTaBHOM dYacTh (PyHKIIMOHAIBbHOMN
IPaMOTHOCTH O0OydJaromuxcs, (GopMUpPYyEeMON MpH H3yYeHHH OUOJOTHH; MOHHMMAaHHE
CYLIHOCTH METOJOB IO3HAHHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
MCITI0JIB30BATh NOJIy4aeMbl€ 3HAHUS JJI aHAJIN3a U OOBSICHEHUS SIBJICHUN OKPYKAIOILIErO
MUpPA U IPOUCXOASIIUX B HEM U3MEHEHUH, YMEHUE AeNIaTh 00OOCHOBAHHBIE 3aKJIFOUEHUS
Ha OCHOBE Hay4HBIX ()aKTOB U UMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHSI TOCTOBEPHBIX
BBIBOJIOB; CIIOCOOHOCTH CAMOCTOSITEIBHO HCIIOJIb30BATh OWMOJIOTMYECKUE 3HAHMS IS
peLIeHus
npoOieM B pealbHbIX >KM3HEHHBIX CHUTyallUsX; OCO3HAHWE IIEHHOCTH Hay4YHOU
NEeATEIBHOCTH, TOTOBHOCTD OCYILECTBIIATH
IIPOCKTHYIO M HCCIEIOBATEIBCKYIO JIEATENbHOCTh WHIMBUAYAJIBHO W B TPYIIIE;
TOTOBHOCTb U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U caMOOOpa30BaHMUIo,
K aKTUBHOMY IOJIYYEHHUIO HOBBIX 3HAHHUI MO OMOJIOTUU B COOTBETCTBHUM C KU3HEHHBIMU
MOTPEOHOCTSIMU.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHMSI ydeOHOro mnpeamera «buonorus»
BKJIIOYAIOT:  3HauuMble i (HOpPMHUpPOBAHMS  MHMPOBO33PEHMSI  OOyHaroIIMXCs
MEXIUCIUIUIMHAPHBIE (MEXIpPEAMETHbIE) OOILIEHAYyYHbIE MOHATHS, OTPAXKAIOIINE
LEJI0CTHOCTh HAYYHON KapTUHBI MUPA U CHELU(PUKY METOI0B [MO3HAHUSI, UCIIOIb3YEMBIX
B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTUs, SIBJICHHUE, IMPOLECC, CUCTEMa, HAYUYHbIN
(GakT, MNpPUHLMUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEeI0BaHUE,
HaOJII0/IeHUE, U3MEPEHNE, IKCIEPUMEHT U APYTUX), YHUBEPCAJIbHbIE YUeOHbIE TEHCTBUS
(mo3HaBaTeIbHBIE, KOMMYHUKAaTUBHBIE, pEryJSATUBHBIE), OO0ECIeUnBaOIINe
dbopmupoBanre (YHKIMOHAJIBLHON IPaMOTHOCTH 17§ COLIMAJIbHOMN

KOMIIETEHIIMH 00YYaroIUXCs, CIOCOOHOCTb oOyJaromuxcs

UCI0JIb30BaTh OCBOCHHbBIE MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS
Y YHUBEpPCAJIbHbIE YUeOHbIC JEHCTBUS B IO3HABATEIBLHON U COLMATBHOM MPAKTUKE.

Ilo3HaBaTebHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiCTBUSA Ba3osbie
JOrn4yecKue aeiicTBuA:

CaMOCTOSTENbHO (OPMYIUPOBATH U AKTYaJIU3UPOBATH MPOOIEMY, pacCMaTpUBATh

e€ BCECTOPOHHE; UCIIOIH30BATh IPU OCBOCHUH 3HAHUH MPUEMBI IOTUYECKOTO MBIIIIICHUS
(aHanu3a, cWHTE3a, CpaBHEHHUs, Kiaccudukaiuu, 00O0OIIEHHs), PACKPBIBATH CMBICI
OMOJIOTHYECKUX MOHATHH (BBIICIATh UX XapaKTEepPHbIC MPU3HAKH, YCTAHABIMBATH CBS3H
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C JpPYTrMMHU TMOHSATUSAMHM); ONPEAEISATh LENH ACSITENbHOCTH, 3a/JaBas MapaMeTpbl U
KPUTEPUU UX JOCTUKCHUS,
COOTHOCHUTB PE€3YyJIbTaThl JEATEIIBHOCTH C ITOCTAaBJICHHBIMHM LEISIMH; HCIOJIb30BATh
OMOJIOrMYeCKHUEe MOHITHS ISl 00ObSICHEHUS (PAKTOB U SIBJICHUN KUBOU
OPUPOABL;, CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHAYKTHUBHBIE, J€AyKTUBHBIE, IO
aHaJIOTMH ), BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUUS B pACCMATPUBAEMBIX SIBICHUSX,
(GbopMyIIMpOBaTh BHIBOJBI U 3aKIIIOUEHUS; TPUMEHSITh CXEMHO-MOJICNIbHbIE CPEACTBA IS
IPEJCTaBICHNUs CYIIECTBEHHBIX CBSI3€l M OTHOLICHUH B H3Yy4aeMbIX OMOJOTHYECKHX
o0BEeKTaX, a TaKXkKe MPOTHUBOPEUYUN pA3HOTO pPOJA, BBISIBICHHBIX B PA3IUYHBIX
MH(OPMAIMOHHBIX MCTOYHHUKAX; pa3padaThiBaTh IUIAH PEUICHUS NPOOJEMBbI ¢ y4ETOM
aHaJIn3a UMEIOLINXCS
MAaTEpUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB; BHOCUTH KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OLICHUBATh PUCKHU ITOCHEACTBUAN JEATEIBHOCTH; KOOPAUHUPOBATh U BBIIOJIHATH
paboTy B yCIIOBUSIX PEaIbHOTO, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aWMOJEHCTBUSA; Pa3BUBaTh KPEATUBHOE MBIIIJICHUE
[PU PELLICHUH )KU3HEHHBIX MTPOOIIEM.

Bba3zoBble uccienroBarebCcKHe 1eiCTBUS:

BJIQZIETh HABBIKAMHM Yy4e€OHO-HCCIIEOBATENbCKOM M MPOEKTHON JAEsTeNbHOCTH,
HaBbIKaMU pa3peleHus npodiieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY
NOMCKY METOJOB PEIICHUs] MPAKTHUYECKUX 3a]ady, TPUMEHEHUIO PA3JIMYHBIX METO/0B
NO3HAHUA; MCIOJbB30BaTh PA3JIMYHBIE BHJIBI JACSITEIBHOCTH IO IOJIYYEHUIO HOBOIO
3HAHUS, €r0 HHTEPIIPETALIMH, TPe0OPa30BAHUIO U TPUMEHEHHUIO B YUEOHBIX CUTYyalUsX, B
TOM YHCJIE€ MIPU CO3JaHUU YyUYE€OHBIX U COLMAIBHBIX MPOEKTOB; (POPMHUPOBATH HAYUHBIN
THUIT MBIIJIEHUS, BIAJETh HAYYHON TEPMHUHOJIOTUEH,

KJIFOUEBBIMU MOHATUSIMU U METOJIAMH;
CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 33]]a4 B 00pa30BaTEIbHON 1eATEIbHOCTH

M OKA3HEHHBIX  CHUTYalMsX; BBIABISAT  IPUYMHHO-CJIEACTBEHHBIE  CBS3U WU
aKTyaJIM3UpOoBaTh 3a/1a4y, BBIABUIATh TUIOTE3Y €€ PEIICHMS], HAXOIUTh apTyMEHTBI IS
JIOKA3aTesIbCTBAa CBOMX YTBEP)KICHMM, 3a/laBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;
aHAJIM3UPOBATh MOJYUYEHHBIE B XOJ€E PELICHUS 3a/1a4l PE3YJIbTATHI, KpUTHYECKU
OIICHUBATh MX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX; JaBaTh
OLICHKY HOBBIM CHUTyallUsiM, OLICHMBAThb NMPHOOPETEHHBIA OIBIT, OCYLIECTBIATH
eJIeHaNpaBJICHHbIN TOUCK NIEPEHOCA CPEICTB U CIIOCOOOB JIEHCTBUS
B MpO(ECCHOHANBHYIO CpeAy; YMETh NEPEHOCUTh 3HAaHUS B TO3HABATEIBHYIO U
MPaKTUYECKYI0 00J1aCTH
KU3ZHEIEATEIbHOCTH; YMEThb WHTETPUPOBATh 3HAHUS W3 Pa3HBIX
peIMETHBIX 001acTei;
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BBIIBUI'aTb HOBBIC UJICH, IIPCAJIAraTb OPUTMHAJIBHBIC ITOJAXO/AbI U PCIICHH A, CTaBUTh

npoOJIeMBbl U 3a/1a4M, JOIyCKAIOIIUE albTepHAaTUBHBIC pelieHus. Padora
¢ uH(popManueii:

OpUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HH(POpManuu (TEeKCcTe y4eOHOTo
0CcoOsI, HAYYHO-TIOMYJISIPHOM JIUTEpaType, OUOJIOTMYECKUX CIOBAPSAX U CIIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTE), aHaTN3UpOBaTh MH(DOPMAIUIO PA3IUYHBIX
BUJOB W (QOpPM TMpeACTaBICHUS, KPUTHUECKH OICHMBATh €& JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTH; (DOPMYIMPOBATH 3aMPOCHl U MPUMEHSTH Pa3IuYHbIe METObI MPU
MOMCKE U oTOOpEe
Ouonornuecko MHQPopManuu, HEOOXOAMMOHN sl BBINOJHEHMs] Y4eOHBIX 3ajady;

IpUoOpeTaTh OMBIT UCIOJIB30BaHUS HHPOPMALTMOHHO-KOMMYHHUKATUBHBIX
TEXHOJOTHM, COBEpPUICHCTBOBATH KYyJbTYpPY AKTUBHOTO MHCIIOJNB30BAHUS Pa3IUYHbIX
MIOUCKOBBIX CHUCTEM; CAMOCTOSITEJILHO BHIOMPATh ONTUMANBbHYIO (POPMY MPEACTABICHUS
OHOJIOTNYECKON
uHpopmanuu (CxeMbl, TpauKy, [OAUArpamMMbl, TaOJIMLbI, PUCYHKH U JPYroe);

MCIIOJIb30BaTh HAYYHBIHN S3bIK B KAYECTBE CPE/ICTBA MPU paboTe ¢ OMOIOTUUECKOMN
uHbopMaluell: NPUMEHATh XUMUYECKue, (PU3MUecKHe W MaTeMaTUYeCKue 3HaKU U
CUMBOJIBI, (hOpMYJIbI, a0OpEeBUATYpPY, HOMEHKIIATYPY, UCTIOJIb30BATh U MPE0OPA30BHIBATH
3HAKOBO-CUMBOJIMYECKUE CPENICTBA HATJISIIHOCTH; BJIa/IeTh HaBbIKAMU PaclO3HABaHUS U
3amuThl HTHGOPMAINK, UHPOPMAITMOHHOM

0€30MaCHOCTH JIMYHOCTH.

KoMMyHUKAaTHBHbIC YHUBEPCAJIbHbIE yqeﬁﬂble HeNCcTBUSA
OO0menue:

OCYIIECTBIISITh KOMMYHUKAIIMH BO BCeX chepax KU3HU, aKTUBHO Y4aCTBOBAThH
B JIMaJore WM JUCKYCCHUU IO CYIIECTBY OOCYyXJaeMod TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUSI OTHOCUTEJIBHO BBIMOJHEHUS MPEAJiaraeMon 3aj1auu,
YUYHUTBIBATh UHTEPECHl U COTJACOBAHHOCTh MO3ULMN JPYTUX YYACTHUKOB JIHAJIOra WIIU
JMCKYCCHM); pacro3HaBaTh HEeBepOalbHbIE CpPEACTBA OOIEHHWS, MOHWMATh 3HAYCHHE
COIMAIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIUKTHBIX CUTYaIlMid, YMETh
cMATYaTh KOH(QIUKTHI U BECTH MEPErOBOPBI; BIAJIETh PA3IMYHBIMU CIIOCOOAMHU OOIIIEHUS
Y B3aUMO/ICHCTBUS, IOHUMATh
HaMEPEHUs APYTUX JIOACH, IPOSBIATh YBAKHUTEIbHOE OTHOIICHHE K COOECeTHUKY U B
KOppEKTHOU hopme (hopMyITUPOBaTh CBOM BO3PAKEHHUS; Pa3BEPHYTO U JJOTUYHO U3JIarathb
CBOIO TOUKY 3PEHHMSI C UCIOIb30BAHUEM SI3bIKOBBIX

CpE/CTB.
CoBMecTHAS 1EATEILHOCTD:
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MTOHUMATh U MCIOJb30BATh IPEUMYIIIECTBA KOMaHIHON U MHAUBUAYaJIbHON padOThI
IIPU pEeIIeHUH OMOJOrN4eCKOr MPoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS
IPYIIOBBIX (HOPM B3aUMOAECHCTBUS IPH PEIICHUH YUeOHOH 3aJ]a4ul; BBIOUPATh TEMATHUKY
Y METOJIbl COBMECTHBIX ACHCTBUI C YUETOM OOUIMX UHTEPECOB
M BO3MOXHOCTEM KaXJOr0 4WI€HAa KOJUIEKTMBA, NPUHUMATH LE€IX COBMECTHOMU
NEATEIBHOCTH, OPTAHU30BbIBATh U KOOPIMHUPOBATH
JEUCTBUSA O €€ TOCTHKEHUIO: COCTABIIATH ILJIAH IEVCTBUN, PACTIPENEIIATH POJIM C YUETOM
MHEHHUI y4aCTHUKOB, 00CYK/1aTh pe3yIbTaThl COBMECTHOM paOOThI; OLIEHUBATH KAYECTBO
CBOETO0 BKJIa/la U KaX/10I0 YYaCTHUKA KOMAH/]Ibl B OOILIUH
pe3ynbTar Mo pa3pabOTaHHBIM KPUTEPHUSAM; MpeiuiaraTb HOBbIE IPOEKThI, OLIEHUBATH
UJIEH C MTO3UIMU HOBU3HBI, OPUTMHAJIBHOCTH, IIPAKTUYECKON 3HAYMMOCTH; OCYILECTBIIATh
ITO3UTUBHOE CTPATErMYECKOE ITOBEICHUE B PA3JIMYHBIX CUTYalMsIX,

IIPOABIIATE TBOPUCCTBO U B006pa}i(€HI/Ie, OBITH HMHHUIIMATUBHBIM.

PerynsiTuBHbIC YHUBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS
Camoopranusamnus:

HCIIO0IB30BaTh OMOJIOTHYECKUE 3HAHUS JJIs1 BBIAABJICHUA npo6neM " UX PCIICHHUA

B KU3HEHHBIX U YUYEOHBIX CHUTyallUsX; BHIOMpaTh Ha OCHOBE OMOJIOTMYECKHUX 3HAHUUN
L[€JIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JEHCTBUAX M IOCTYIIKaX 110 OTHOILLIECHUIO K
KUBOW IIPUPOJIE, CBOEMY 30POBBI0O M 3J0POBBI0 OKPYKAIOIINUX; CAMOCTOSITEIBHO
OCYIIECTBIISAITh I103HABATEIbHYIO JESTENIbHOCTb, BBIABJIATH MPOOJIEMBbI, CTaBUTh U
(bopMyIupoBaTh COOCTBEHHBIE 33/1a4l B 00pa30BaTENbHON JEATEIbHOCTH U 5KU3HEHHBIX
CUTyalUsIX; CAMOCTOSITENBHO COCTaBJIATh IUIAH pEIIeHHs MNpoOJeMbl € y4ETOM
UMEIOLIUXCS

pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTESHUM; 1aBaTh

OLICHKY HOBBIM CHUTYaLMsIM;

paclIMpATh paMKH y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUN; 1eTaTh

OCO3HaHHBIN BHIOOP, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD
3a pEILICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (HOPMUPOBAHHUIO M MPOSBICHUIO IIUPOKOW IPYIUIMH B Pa3HbIX
o0yacTsX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTENbHBIA M KyJIbTYPHBIN
ypoBeHb. CAMOKOHTPOJIb:

JABaTh OLICHKY HOBBIM CHUTYalHUsIM, BHOCUTb KOPPEKTUBHI B IEATEIIBHOCTb,
OLICHMBATb COOTBETCTBUE PE3YJIbTATOB LEJSAM; BIAAETh HABBIKAMHU II03HABATEIbHOMN
pedrIeKCun Kak OCO3HAHMUS COBEPUIAEMBIX JEHCTBUN M MBICIUTENBHBIX MPOLIECCOB, X
PE3yJIbTaTOB U OCHOBAHMI, UCIIOJIb30BATh NMPUEMBI PEQIIEKCUM U1l OLIEHKH CUTYyallHH,
BbIOOpAa BEPHOTO PEIICHMS;, YMETh OLICHMBATh PUCKH W CBOEBPEMEHHO NPUHHUMATH
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pemiCcHus MO0 MX CHUXCHHIO, IIPUHUMATL MOTHBBI U apPryMCHTBI APYTIHX IIPpU aHAJIN3C
PE3YJIbTATOB ACATCIBHOCTH.

IIpunsiTue ceds1 M APyrux:
NpPUHUMATH ce0sl, MOHWMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;
IPUHUMATh MOTUBBI U apPTYMEHTBI IPYTHUX IIPU aHAIU3€E PE3YIbTAaTOB JEATEIIBHOCTH;
MPU3HABaTh CBOE MPABO M MPaBO IPYTUX Ha OIIMOKH; pa3BUBATh CIOCOOHOCTH
MMOHUMATh MUP C MTO3ULAH IPYTOTO YEIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHMs mporpammbel COO mo O6uonoruu Ha 6a30BOM
YpOBHE BKIIIOYAIOT crneuuduueckue s yueOHoro mpeamera «buonorus» HaydHbIe
3HAHMS, YMEHHUS M CIOCOOBI JEHUCTBUWA IO OCBOCHHIO, HWHTEpPIpPETAUn U
npeoOpa3oBaHUI0 3HAHWM, BUABI JEATEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUNW B pa3IMYHbIX YYEOHBIX CHUTyalUsiX, a TaKKe B pPeaJbHBIX
KU3HEHHBIX CHUTyallUsX, CBS3aHHbIX C Owuonorueid. B mporpamme mnpeameTHbIE
PE3yJbTaThl IPEACTABICHBI IO rOJIaM 00yUYEeHUSI.

[IpeameTHbIE pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10 kiacce
JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTb 3HAHUH O MECTE U POJIM OMOJIOTUU B CHCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUYHON KapTUHBI
MUpa M HAy4YHOrO MHPOBO33pPEHHUSA, O BKIAJE€ POCCUUCKMX U 3apyOeKHBIX
y4€HBIXOMOJIOTOB B pa3BUTHE OMOJIOTUH, (PYHKIIMOHAIBHON TPAMOTHOCTH YEJIOBEKa ISt
pelieHusl JKM3HEHHBIX 3a/Ja4y; YMEHHE pAcKpbIBaTh COAEp)KaHWE OHOIOTUYECKUX
TEPMHHOB U TOHSATHI: XKU3Hb, KJIETKAa, OPraHW3M, MeTa0oiu3M (OOMEH BELIeCTB U
MPEBPAILEHUE SHEPTUH), TOMEOCTa3 (CaMOPEryJIALNs), YPOBHEBAsI OpraHU3alusl KUBBIX
CHCTEM, CAMOBOCIIPOU3BEICHUE
(peripoiyK1iusi), HaCAEACTBEHHOCTh, I3MEHUYMBOCTh, POCT U PAa3BUTHUE; YMEHUE U3JIaraTh

OMOJIOTUYECKHUE TEOpUH (KJIETOYHAs, XPOMOCOMHaA,
MyTAallMOHHAsI, LIEHTpalbHas JOrMa MOJIEKYJIsipHOU Onosiorun), 3akousl (I'. Menaens,
T. Moprana, H.. BaBunoBa) u y4enus (0 1eHTpax MHOTOOOpa3usi U MPOUCXOKICHUS
KyJabTypHbIX pactenuii H.M. BaBunosa), onpenensiTe rpaHUlbl UX NPUMEHUMOCTH K
KUBBIM CHCTEMaM; yMEHHE BIAJeTh METOJaMH HAay4YHOrO IO3HAaHUS B OHOJIOTHU:
HaOJI0ICHUE
Y ONHMCAHWE >KHUBBIX CHUCTEM, IPOLECCOB U SBJICHHUW, OpraHu3alus U NpPOBEICHUE
OMOJIOTMYECKOI0 3KCHEPUMEHTA, BBIIBM)KEHHE THMIIOTE3bl, BBISIBICHHE 3aBHCHMOCTHU
MEXJy HCCIEIyeMbIMH BEJIMYMHAMH, OOBSICHEHUE IIOJYYEHHBIX PpE3yJbTaTOB,
VCITOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUA U 3aKOHOB, YMEHHME JEJIaTh BBIBOJBI Ha
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OCHOBAaHHMM TOJIYYEHHBIX pPE3yJbTAaTOB; YMEHHUE BBIJCISATH CYIIECTBEHHBIC MPU3HAKU
BHUPYCOB, KJIIETOK MPOKAPUOT

Y DYKapHUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOEHHOCTH IIPOLIECCOB:
oOMeHa BEIECTB W MPEBpAICHUS SHEPTHH B KIETKe, (DOTOCHHTE3a, TJIACTHIECKOTO U
PHEPreTUYECKOro OOMEHa, XEMOCHHTE3a, MMUTO03a, Meio03a, OIUIOJJOTBOPEHUS,
Pa3MHOKEHU S, UHIUBUyIbHOTO PA3BUTHUSI OpraHUu3Ma

(oHTOTEHER);

yMEHUE MPUMEHATh TOJTYYCHHbIE 3HaHUS ISl 00BSCHEHNUS OMOIOTUYECKIX
IPOIIECCOB U SBJICHUHN, IJIsl IPUHATHUS MPAKTHUECKUX PEIICHUI B MOBCETHEBHON KU3HU
C LeJIbI0 00ecneueHrs: 0€30I1aCHOCTU CBOETO 3/I0POBBS U 3/10POBbs OKPY>KAIOILUX JIFOJIEH,
COOJNIOACHUSI HOPM TPAaMOTHOTO TIOBEJIEHHUS B OKPYXKAIOMIEH MPUPOTHONW Cpene,
NOHMMaHHE HEOOXOJUMOCTH HCIOJIb30BaHUS JOCTHMKEHMH COBPEMEHHOH OMoJIoruu u
OMOTEXHONIOTUH Ui PAIMOHATBLHOTO TMPHUPOAOIOIB30BAHUS, YMEHHE pelaTh
3JIEMEHTapHbBIC TEHETUYECKHUE 33/1a4i HA MOHO- U TUTHOPUIHOE
CKpEIIMBaHME, CICIJICHHOE HACIeA0BaHUE, COCTABIATH CXEMbl MOHOTHOPHIHOTO
CKpEIMBaHUs JUIsl MpEACKa3aHUsl HacleOBAHUS IMPU3HAKOB Y OPraHU3MOB; YMEHHUE
BBINIOJIHATH JJAOOPATOPHBIE U MPAKTHYECKUE pabOThI, COOII0IaTh ITpaBuia

npu pabore ¢ ydeOHbIM U JIAOOPATOPHBIM OOOPYIOBAaHUEM; YMEHHE KPUTUYECKU
OIICHWBATh M HWHTEPIPETHPOBATH HH(MOpPMAIMIO OHOJOTUYECKOTO COJEpKaHUs,
BKJIFOYAFOIIIYIO TICEBIOHAYYHbIC 3HAHUS U3 PA3JIMYHBIX UCTOYHUKOB (CpPEICTBA MAaCCOBOM
uH(pOpMaIuU, HAYYHO-TIOMYJISIPHBIE MaTepuajbl), dTUYECKHUE aCIEKThl COBPEMEHHBIX
UCCIIEIOBaHW B OWONOTMM, MEIUIIMHE, OWOTEXHOJOTHUH; YMEHHE CO37aBaTh
coOCTBEHHbBIC NMMCbMEHHBIC U YCTHBIE COOOIICHUS, 0000111ast

OuoNornuecKy0 WHGOPMAIMI0 U3 HECKOJIBKUX HMCTOYHHUKOB, TPAMOTHO HCIIOIBH30BATh
NOHATUIHBIN anmapaT OMOJOTUH.

[IpenmeTHbIE pe3ybTaThl OCBOEHUS yueOHoro npeamerta «buonorus» B 11 kiaacce
JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTb 3HAHUU O MECTE U POJIM OUOJIOTUU B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUYHON KapTUHBI
MUpPa ¥ Hay4YHOTO MHPOBO33PEHHS, O BKJIAJA€ POCCHICKUX U 3apyOe’KHBIX
y4EHBIXOMOJIOTOB B Pa3BUTHE OMOJIOTHH, PYHKIIMOHAIBHOW IPAMOTHOCTH Y€JIOBEKA IS
pEILIeHMS )KU3HEHHBIX 33]1a4;

YMEHHE PACKPBIBATh COJIEP)KAHHE OMOJOTMUYECKUX TEPMHUHOB M TIOHSATHM: BHII,
NOMyJISIKsI, TEHO(OHA, SBONIONMS, JBIKYyIIUE CHIBI ((PakTOphI) DBOJIOIHNH,
IPHUCIIOCOOJICHHOCTh ~ OPTaHU3MOB, BHA000pa30BaHUE, OSKOJOTHYECKHE (AKTOPHI,
9KOCUCTEMA, MPOAYICHTBI, KOHCYMEHTBI, PEIYLEHTHI, IEMH IMUTAHUS, DKOJOTHUECKas
nupamMuga, OuoreorneHo3, Owocdepa; ymeHue wusmaraTh OWOJIOTHYECKHE TEOPUU
(oBotonionHas Teopusi Y. [lapBuHA, CMHTETHYECKAs TEOPHUSI DBOJIOIUH), 3aKOHBI U
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3aKOHOMEpPHOCTH (3apozsimieBoro cxojactea K.M. Bapa, uyepenoBaHusi TIiIaBHBIX
HampaBieHuii u myrted osBomonuu A.H. CeseprioBa, yuenuss o Ouocdepe B.U.
Bepnasnckoro), onpenensiTe TpaHUIBl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM; YMCHHUE
BJIaJICTh METOJIaMU HAyYHOT'O MO3HAHUS B OMOJIOTHU: HAOIIOICHUE
U ONHCAHHUE >XMUBBIX CHUCTEM, MPOLIECCOB W SBJICHUN, OpraHU3alis M TpPOBEJCHUE
OMOJIOTUYECKOTO SKCIEPUMEHTa, BBIIIBIDKEHHE THUIIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH
MEXIY HCCIEIyEeMbIMH BEIMYMHAMHU, OOBSCHEHHWE TIOJYYCHHBIX PE3yJIbTAaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUM M 3aKOHOB, YMEHHE JEJaTh BHIBOJBI Ha
OCHOBAHHWM TIOJYYCHHBIX PE3YyJIbTATOB, YMEHUE BBIJICIATh CYIICCTBEHHBIC MPU3HAKU
CTPOCHHUS OMOJIOTHYECKHX OOBEKTOB: BHOB, IMOMYJISAIHHA, TPOTYIIEHTOB, KOHCYMEHTOB,
pEeAyLEHTOB, OMOTeOLIEHO30B U YKOCUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACJIEICTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BUI000pa30BaHUs, MPUCIOCOOICHHOCTH
OpraHU3MOB, JCHCTBUS IKOJIOTHUYECKUX (DaKTOPOB HA OPTraHU3MBbI, IEPEHOCA BEIIECTB U
MOTOKAa SHEPTUU B IKOCHCTEMaX, aHTPOIMOTCHHBIX M3MEHEHHH B DKOCHUCTEMax CBOEH
MECTHOCTH, KPyTrOBOPOTa BEIIECTB U OMOr€OXMMHUYECKUX LIUKIOB B OMocdepe; yMeHue
OPUMEHATh TOJYYEHHbIE 3HAHUS JUIsl OOBSACHEHHS OHOJIOTMYECKHX TMPOIECCOB U
SIBIICHUM, TSI TIPUHATHS TPAKTUYCCKUX PEIICHUN B MMOBCEIHEBHOW >KM3HU C IIEIBIO
oOecrieueHns 0€30MaCHOCTH CBOEr0 370POBbS U 3/I0POBbSl OKPYXAIOIIUX JIIOJIEH,
COONIOJIEHUST HOPM TpPaMOTHOTO TIOBEJICHHWS B OKpYKalollel NpUpOJHON Cpene,
MOHUMAaHUE HEOOXOAMMOCTH MCTIOJB30BAHMS JOCTHKEHUH COBPEMEHHON OMOJIOTHH IS
palMOHAIBHOTO MPUPOIOIOIB30BAHUS; YMEHUE PelIaTh AIEMEHTapHbIE OMOIOTUYECKHE
3a/1auu, COCTABJISITH CXEMBbI
nepeHoca BEUIECTB M DHEPTrUU B JKOCHCTEeMax (LIETM MUTAHUS); YMEHUE BBITIOIHSTH
J1a00paTOpPHBIE U MPAKTHUECKUE PadOTHI, COOIIOAATh ITpaBHIIa
npu pabore ¢ ydeOHbIM U JIAOOPATOPHBIM OOOPYJOBAaHUEM; YMEHHE KPUTUYECKU
OIICHMBAaTh MW HMHTEPIPETUPOBATh HH(POPMAIUIO OHOJIOTHYECKOTO  COACPIKAHUS,
BKJIFOYAIONIYIO NCEBJOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX UCTOUYHUKOB (CpeICTBA MAaCCOBOM
uHdopMaIuu, HAYYHO-TIONMYJISIPHBIE MaTepHaybl), paccMaTpuBaTh TJ00aTbHBIC
IKOJIOTHYECKUE TMPOOJEMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM
COOCTBEHHYIO TO3HWIIMI0; YMEHHE CO37aBaTh COOCTBEHHBIE NHUCHMEHHBIE U YCTHBIC
cooOreHusi, 00o0mas OMOJOTUYECKYI0 HH(POPMAIUIO U3 HECKOJBKUX HCTOYHUKOB,
IPaMOTHO MCTIOJIb30BaTh MOHATHHHBIN armapaT OWOJIOTHH.

Y4yeOHO-MeTOAMYECKOE 00ecIIeUYeHHue:

. Y4eOHUK 171 yyaiuxcs o0mieoopa3oBarenbHbix yupexaenuii: .H. Ilonomapesa,
O.A. Kopnaunosa, JI.B. Cumonosa: buonorus: 10 xnacc: 6a30BbIil ypoBeHb— M.:
BenTana-I'pad, 2008.
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2. VYuebHuk [y ydammxcs oOmieoOpa3oBaTenbHBIX — yupexaenmii: M.H.
[Tonomapea, O.A. Kopuunosa, JI.B. CumonoBa: buonorus: 11 kmacc: 6a30Bblit
ypoBerb— M.: Berrana-I'pad, 2008.

3. 1.H. Ilonomapea, O.A. Kopuunosa, JI.B. CumonoBa: buonorus: 10 knacc:
0a30BbIi ypoBeHB: MeTonuueckoe mocooue: — M.: Benrana-I'pad, 2009.

4. Mynbrumenuiiasie yueOubie nocoodus «YMHUK-IIO «buonorus 10-11 kmaccer
(MonekymnsipHas u kierodHas ouonorus)y, OO0 «Duzukon», 2008, « Ymauk-I110
«buonorust 10-11 kmaccel (Teopus HBOJIOIMU U OCHOBBI 3Kojorun)», OO0
«Duzukon», 2008, «Ypoku 6uonoruu Kupuina u Medonus. Obmas 6uonorus. 10
KJIacc».
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TEMATHUYECKOE
IIVNIAHUPOBAHHUE
10 KUIACC
Haumenosanmue
Ne KomuuecTBo OCHOBHBEIE BUJIBI JIEITEIILHOCTH
pa3/iesioB U TEM [IporpamMmmHoe coaepxkaHue
/1 4acoB 00yJarommxcs

y4eOHOTO TIpeIMeTa

Tema 1. buoJiorusi Kak HayKa

1.1

buonorus B cucreme
HayK

buonorus kak Hayka. CBsi3u OMOJIOTUH C
00I111eCTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMH €CTECTBEHHBIMU HAyKaMH,
dbunocodueit, peIurnueit, STUKOM,
ACTETUKOM U mpaBoM. Ponb Ouosnoruu B
GhopMHUPOBAHUM COBPEMEHHON HAyIHOM
KapTuHbl MUpa. Cucrema
OMOJIOTUYECKUX HaYK.

Hemoncmpayuu:

Iopmpemuwi: Y. [lapBun, I'. Menaens,
H. K. Kosbnos, [Ix. Yorcon u ®@. Kpuk.
Tabauywvl u cxemol: «MeTOABI TO3HAHUS
JKUBOM MIPUPOIBI»

PackpriBaTh copepxkanne TEpMUHOB U
MOHATHUM: HAYYHOE MUPOBO33PEHHE,
Hay4YHasi KApTUHA MUPA, HAYYHBIA METO/I,
TUIOTE3a, TEOPUS, METObI
HCCIeI0BAHMS.

XapakTepu3oBaTh OMOJIOTHIO KaK HAyKYy,
€€ MECTO M pOJib CpeId JPyrux
€CTECTBEHHBIX  Hayk. [lepeuncnars
paszaensl OMOJOTUM B COOTBETCTBHE C
0o0BEKTaMU W3YUYCHUS. Ha3zsiBaTth
BOXHEUINIME OTpaciad OHOJOTHUYECKUX
3HAaHUM W 33/a4d, CTOSIIUE TIepe.
onosnornen XXI B.
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1.2

Mertoael  MO3HAHUA
KUBOU IIPUPOIBI

MeToapl TO3HAHUS >KUBOH TPUPOIIBI
(HabnroieHne, SKCIIEPUMEHT, ONTHCAaHKE,
U3MepeHune, Kiaccuukaus,
MOJICTTUPOBAHUE, CTaTHCTUYCCKAs
00paboTKa TaHHBIX).

Hemoncmpavuu:

PaCKpBIBaTI) COACPKAHNC TCPMUHOB U
TIOHSITHUI: HaquBIﬁ MCTOHd, MCTOABI
HCCICOAOBAaHUM:.

XapaKTepI/I?)OBaTB OCHOBHBLIC MCTOJbI
MMO3HAHUS )KUBOH IIPUPOIHLI: Ha6J'II-OI[€HI/IC,
OKCIICPUMCHT, OIMMCAHNC, UBMCPCHUC,

Tabauywl u cxemol: «MeTOIBI TTO3HAHUS
YKUBOU TIPUPOJIBDY.

Jlabopamopnsie u npakmuueckue
pabomul:

[Ipaktrueckas pabora Ne 1.

«/Mcnonp30BaHKe pa3InYHbIX METO/IOB
IIPU U3yYEHUH OMOJIOTMYECKUX
00BEKTOBY

BxoaHasi KOHTpPOJIbHAs padoTa

KJIacCU(puKanus, MO/ICJINPOBAHUE,
CTaTUCTUYECKass 00padOTKa JAHHBIX

HToro yacos nmo teme

2

Tema 2. 7KuBble cuCTeMbI H UX OPraHU3aLMs
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2.1

buonornueckue
CHUCTEMBI, TTPOLECCHI
U UX U3yYEHUE

JKuBbie cucteMbl (OMOCUCTEMBI)

KaK MpeaMeT U3y4YeHUs] OMOJIOTUH.
OTnuyue KUBBIX CUCTEM OT
HEOPTaHUYECKON MPUPOJIBI.
CpoiicTBa OMOCUCTEM U UX
pa3zHooOpasue.

YpoBHU OpraHu3aiuu OHOCUCTEM:
MOJICKYJISIPHBIN, OPTAaHOUHOKIJIETOUHBIH,
OpTraHW3MEHHBIN, TOMYJISIITUOHHO-
BHIOBOM, AKOCHUCTEMHBIH (OHO-
reOLIEHOTUYECKHUI ), OnOChEpHBIil.
Hayxku, uzyqaromiue 6mocuctemMbl Ha
Pa3HBIX YPOBHSX OpraHU3aIUU.
Hemoncmpayuu:

Tabauywl u cxemvi: « OCHOBHbBIE PU3HAKU
JKU3HW», «YPOBHU

PackpbiBaTh coJiep’)KaHUE TEPMHUHOB U
MOHSATUM:  CHUCTeMa, OHOJIOrHYecKas
CUCTEMa, JIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA KHUBBIX CHCTEM,
0oOMEH BeIIeCTB, Pa3MHOXKEHHE, POCT,
pa3BUTHE, HAaCJIEICTBEHHOCTb,
U3MEHYUBOCTb, pa3apaxKUMOCTb,
SHEPro3aBUCUMOCTb, YPOBHU
OpraHm3anuu  JKu3Hu  (OmocucrTem).
XapaxkTepuszoBaTh MIPUHLIUIIBI
OpraHu3aluu OUOCUCTEM: OTKPBITOCTD,
BBICOKAsI YHOPSIA0YEHHOCTb,
CaMOperyJIsiLus, HUEPaAPXUYHOCTD.
[IepeuncnsaTy yHUBEpCAIbHBIE CBOWCTBA
YKUBOTO: €JMHCTBO XUMHUYECKOTO
COCTaBa, Pa3apPaXUMOCTh, JBI)XCHUE,
rOMEOCTAa3, pOCT U pa3BUTHE,
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OpraHu3aluy >KUBOU IPUpOAbD»y. Moelnb
MoJgekybl JJHK

HACJICJICTBEHHOCTh, H3MEHYNBOCT,
IBONIONKUSA (TMpUCTIOCOONIeHHnE K
W3MCHSIONITUMCS YCIIOBHSIM).
[TpuBoUTE TpUMEpHl OMOCHUCTEM
pPa3HOTO YpPOBHS OpTraHHM3aIMH U
CpPaBHUBATH TPOSBICHUS CBOWCTB
YKUBOTO Ha PA3HBIX YPOBHSIX.
XapakTepu3oBaTh OCHOBHBIE
IIPOIIECCHI, MPOTEKAOIIIHE B
onocucteMax: 0OMEH BEILECTB U
peBpaIleHUe SHEPTUH,
CaMOBOCTIPOU3BEICHHE,
camoperyisiusi, pazsutue. Cobonath
npaBuiia OEpeKHOTO OTHOIICHUS K
YKUBOW MPUPOAE

M Toro yacos 1o TemMe

1

Tema 3. Xumuueckuii cCOCTaB M CTPOEHHE KJICTKH
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3.1

XUMHUYECKUU COCTaB
KiIeTku. Boma wu
MHHEPAIIbHBIE COJIH

XUMHYECKUU COCTaB KJIIETKH.

XHUMUYECKHE 3JIEMEHTHI:
MaKpOJJIEMEHTHI,

MUKPODIJIEMEHTHI. Boma m
MUHEpaJbHbIC BELIECTBA.

@DYHKIIMU BOJBI W MHHEPAITHHBIX
BeliecTB B kietke. [lonnepxanue
OCMOTHYECKOro OajiaHca.
Hemoncmpayuu:

Jluaecpammor: «Pacripenenenne
XUMHUYECKUX JJIEMEHTOB B HEXHBOU
npupoze», «PacrpeneneHne XuMUIeCKUX

PackpbiBaTh conepkaHne TEPMHUHOB |
MOHATHI: AJIIEMEHTHI-OMOTEHBI,
MaKpOdJEMEHTBI,  MHKPOAJIEMECHTHI,
MUHEpaJbHBIC BEIIeCTBA, MOJICKYJa
BOJBI KaK JIUIOJb, BOJOPOIHBIE CBS3H;
ruapodunabHble W TUIPOoPOOHbIE
BEIIECTBA.

Jloka3bpIBaTh €OUHCTBO 3JIEMEHTHOI'O
cocTaBa Kak OJHO U3 CBOMCTB JKUBOTO.
Pacnipenenars XuMHAYECKUE 3IIEMEHTBI
I10 TPpyIIIaM B 3aBUCUMOCTH

DJIEMEHTOB B JKUBOM IPUPOJE».
Tabnuywt u cxemol: «llepuoanueckas
Ta0JINIa XUMHUYECKHUX DJIEMEHTOBY,

«CtpoeHue MOJEKYJIIbI BOIBD»

OT KOJIMYCCTBCHHOI'O ITPEACTABUTCIILCTBA

B OpraHW3Me; XapakTepu30BaTh POJIb

OTACJIbHBIX 3JICMCHTOB.

BreigBISITE  CBS3B MCIKOY
CTPOCHUECM  MOJICKYJIBI
COCOAUHCHUA U €TI0 (bYHKI_II/ISIMI/I B KJICTKEC

COCTaBOM,
XUMHUYECKOTO

34



®enepanpHas padouas mporpamma | buonorus. 10—11 xiacce! (6a30BbIi ypOBEHB)

3.2 | benku. CoctaB wu benku. CoctaB u cTpoeHHe OEIIKOB. PackpeiBaTh comepkaHue TEPMUHOB H
CTpPOCHHE OEIIKOB AMHHOKHCIIOTB — MOHOMEpBI OeKoB. | HOHSATHIL OCIKH, [OJIMMEPbI, MOHOMEPEI,
He3aMeHIMELE - saMeHnMEle | AMUHOKHCIOTBI,  MENTHIHAs  CBA3b,
AMHHOKHUCJIIOTHI. AMHWHOKHUCIIOTHBIN TOHIICITTHAL, AAICHATYPALHA.
. | XapakTtepuzoBaTh O€NKM KakK KJjacc
COCTaB. YPOBHHU CTPYKTYpbl OEJIKOBOM ..
OpraHUYECKUX COCIMHEHUN;
MOJICKYJIbI  (TIepBUYHAs, BTOpWUYHAS, KIacCHOMIMPOBATE HX TO CTPOEHHUIO
TPSTUYHAS U YCTBEPTHYHAS CTPYKTYPA). | (rnolysspHble H GUOPHILIAPHbIC Gk,
XHUMUYECKHE CBONCTBA OCIIKOB. MIePEUUCIIATh u XapaKTepu30BaTh
buonornueckue GpyHKINH OCIKOB. (yHKIMK OekoB
Hemoncmpayuu:
Tabauywl u cxemol: «CTPOCHUE MOJIEKYJIbI
OenKay.
Obopyoosanue: CBETOBOM MHUKPOCKOII,
MUKpOTIpenapaThl
3.3 | depMeHTHI — depMeHTH — OMOJIOTHUYECKUE PackprpiBaTh cojepkaHue TEPMHUHOB H
OHMOJIOrHYECKUe KaTajanu3aTopsl. MOHSATUM: (PEPMEHTBI, aKTUBHBIN IICHTD,
KaTaJIn3aTOPbI

Crpoenue ¢depMeHTa: aKTHBHBIA ILICHTD,
cybcTpaTtHas crieniu(puIHOCTb.

KodepmeHnTsr. ButamuHsL.
Otnnuus (dbepmMeHTOB OT
HEOPraHWYECKUX KaTaau3aTopoB.

cyocTpaTHas Creuu(pUIHOCTD,
KOpepMEHTBI, OEIKU-aKTUBATOPHI H
OEJKH-UHTUOUTOPHI.

VYka3bIBaTh OTINYUS EPMEHTOB OT
HEOPraHUYECKUX KaTAIU3aTOPOB.
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Hemoncmpayuu:

Tabauywl u cxemwr: «CTpoeHue
dbepmenTay.

Obopyoosanue: 000pyaOBaHUE IS
MIPOBEICHUS HAOIOICHUH,
U3MEPEHU, SKCTIEPUMEHTOB.
Jlabopamopnvie u npakmuueckue
pabomul:

JlaGoparopnas padota Ne 1. «3yuenue
KaTaJIATHIECKON aKTUBHOCTHU
dbepMeHTOB (Ha IpUMepe aMUJIa3bl WITU
KaTaynasbl)»

OObBsiCHATE poib  (PepMEHTOB B
(GYHKIIMOHUPOBAHUH KUBBIX CHCTEM, B
IMPOMBINIUICHHOCTH, B MEIUIIUHE, B
TIOBCETHEBHOM JKU3HM YEJIOBEKA
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3.4

YrineBoasl. JIMnuasl

YrneBoapl: MOHOCaXapu bl (TJIFOK03a,
pub03a u 1e30Kkcupr003a), TUcaxapuabl
(caxapo3a, JJaKT03a) U TOJIHCaXapHIbI
(Kpaxmaj, TJIMKOTeH, 1eJIII0J103a).
buonornyeckue GyHKIMM yTIIEBOIOB.
Jlumu et TPHUTIIUIICPUIBI,

bochonmunuapl, CTEpOUIbI.

['unpodunbHO-rUAPOHOOHBIE CBOMCTBA.

buonorudeckue GyHKIUM JIUHIOB.
CpaBHeHHE yIJIEBOIOB, OCITKOB 1
JUMUA0B KaK HCTOYHUKOB SHEPTHUH.
Hemoncmpavuu:

Tabauywvl u cxemol: «YTICBOIBI,
«JInmae.

Obopyoosanue: 000pyI0BaHUE

PaCKpI)IBaTI) COACPKAHUC TCPMHHOB H
TTOHSITHI: YIJICBOJbI, MOHOCaxapulbl,

AucCaxapulibl, IOJUCAXAPUAbI, TI'JIFOKO34,

pubo3a,  nme3okcupubo3a,  caxaposa,
JaKTO3a, MajbTO3a, LEJUTI0NI03a
(kmeTyaTka), Kpaxmad, TJIMKOTEH;

JIMTHIBI, TPUTITUIEPUIBI (KUPBI, Maciia),
dbocdonunuibl, CTEpOUIbI.
XapakTepru30BaTh YIJICBOJLI, JIAIHIBI
KaK KJIacC OPTaHWYECKUX COCAMHCHHU.
KnaccuduimpoBats yriieBOIbI U JIATHIBI
M0 CTPOCHUIO; TEPEUUCIATH (PYHKIUU
YIJICBOJIOB ¥ JIUITHJIOB.

Cxemaruuecku wu300pakaTb CTPOEHUE
MOJIEKYJI YTJI€BOJIOB, JIUMUIOB

JUTSI IPOBEICHUST HAOIIOICHH,
U3MEpPEHUH, SKCIIEPUMEHTOB
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3.5

HyxiiennoBsie
KUCIOTHI. AT®

Hyxknennossie kucnotsl: JJHK u PHK.
Hyxkneoru b — MOHOMEPBI
HYKJIEMHOBBIX KHCJIOT. CTpoeHue u
¢byuxun JJHK. Ctpoenue u pyHkimu
PHK. AT®: ctpoenue u GpyHKIIUN.
Hemoncmpavuu:

Hopmpemuwi: [Ix. Yorcon, @. Kpuk,
M. Vunkuuc, P. ®pankinun. Tabruys
U cxemol:

«HyxsennoBbie kuciotsl; JJTHK»,
«buocunre3 Oenka», «CTpoeHue
MOJEKYIIbl ATD».

Obopyoosanue: CBETOBOM MUKPOCKOII,
MUKpOIpenapaThl

PackpbiBaTh comep)kaHue TEPMUHOB U
MOHATHI: JI€30KCUPUOOHYKICMHOBAS
kucinora (JAHK), puGonykienHoBas
KHCJIOTa (PHK),

IMMOJIMHYKJICOTHIHAS LICIIb

HYKJICOTHU,

(MOJIMHYKJICOTH]T), KOMILJIEMEHTapHOCTb,
¢bynkuuu JIHK (xpanenue u mnepepaua
HACJIEICTBEHHOW WH(MOpPMALIMH); BUJBI
PHK (undopmarmonnasi, TpaHcopTHas,
pubocoManbHasi); aaeHo3uHTpudocdar
(ATD), MaKpOdprudecKas CBSI3b.
XapakTepu3nupoBaTh HYKJICUHOBBIC
KHUCJIOTHI Kak XUMUYECKHE COCTUHCHUS U
HOCUTEIIN HACJIEICTBEHHOM
uH(popManuu.

OTMeuyaTh OCOOEHHOCTH  CTPOEHUS
MOJIEKYJI HyKJIeMHOBBIX KucaoT (JIHK,
PHK) u AT®.

CxemaTudecku M300pakaTh CTPOCHUE
HYKJICOTHUJIOB, MOJIEKYJT HYKJIECHHOBBIX
kuciot, ATD
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3.6

HcTopust u MeTobl
U3YyYEHUsl KIIETKH.
Knerounas reopus

[{uTonoruss — Hayka O KJIETKE.
Knerounass teopuss — mnpumep
B3aMMOJICHCTBUS uael u (pakToB
B Hay4YHOM ITI03HAHMH.

PackpsIBaTh conepxaHue TEPMUHOB U
ITOHATHUM: KJIETKA, LIUTOJIOT U,
PACKpBIBATh COAECPKAHUE TOJIOKECHHUIN
KJIETOYHOU TEOPUHU.

MCTOI[I)I HN3Yy4YCHUS KIICTKH.

Hemoncmpavuu:

Tlopmpemur:

A. JleBenryk, P. I'yk, T. IlIBann, M.
Ineiinen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOM MHKPOCKOII,
MHUKpONpenapaTsl PaCTUTEIIbHBIX,
JKUBOTHBIX M OaKTEPUAIBHBIX KIIETOK;
PUCYHKH ¢  MuKpodororpagusimMu
KJIIETOK, IIOJy4Y€HHbIE C MOMOIIbIO
CBETOBOTO U 3JICKTPOHHOTO MUKPOCKOMa

[lepeuncnars 151 XapaKkTEepU30BaTh

OCHOBHBIE METObI U3yUCHUS KIIETKU:
(IpUTOTOBIIEHUE CPE30B, OKpAIIUBAHUE,
MHUKPOCKOTIUPOBAHUE,
HeHTpU(PyrupoBanue, KyJIbTUBUPOBAHUE
KJIETOK Y TKaHEH)
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3.7

Knerka xak
1I€JIOCTHAs
JKUBast
cHcTeMa

KiteTka Kak nesnocTHast )KuBasi CUCTEMA.
OOmue NpU3HAKK KIETOK: 3aMKHYyTas
HapykHass MeMOpana, moJiekyisl JIHK
KaK TE€HETHMYECKUU ammapar, CUCTeMa
cuHTe3a Oenka. TUIbI KIIeTOK:
AYKapUOTUYECKAs U MPOKAPUOTHIECKAS.
OcobenHoctu CTPOCHUS
MPOKAPUOTUYECKOU KIETKH.

Krnerounas crenka 6akrepuii. CTpoeHue
DYKAPUOTUYECKOU KIETKU. (OCHOBHBIE
OTJINYUSL PACTUTEJIIBHOM, >XUBOTHOU H
rpubHOil  kjeTku.  [loBepXHOCTHBIE
CTPYKTYpbl — KJIETOYHasi  CTCHKa,
TJIMKOKAIHMKC, UX (PYHKITUH.
[Ina3matuueckass memOpaHa, ee CBOMCTBa
1 QYHKITUY.

PackpeiBaTh cojepKaHHE€ TEPMUHOB H
NOHATUH: KIETKH (dyKapuoThyecKas,
MPOKApUOTHYECKAs),  IUIa3MaTH4ecKas
MeMmOpaHa (TIa3mManemMma), TITMKOKaIuKC,
TpaHCHIOPT BEILIECTB (TTacCUBHBIH,
aKTUBHBIA), HHAONWTO3 ((haromuros,
MUHOIIUTO3),  9K30I[MTO3,  KJIETOYHAas
CTEHKa, Hykieous. CpaBHHBATh MEXKITY
co0oif AYKapUOTHUYECKHUE u
MPOKAPUOTUYECKUE KJIETKH; OTMEYaTh
CXOJICTBO U Pa3JIMUUsI B CTPOCHUU KIIETOK
OakTepuii, KUBOTHBIX, paCTCHUU U
rpudoB
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Hemoncmpayuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk, T.
[ITBann, M. lInennen, K. bap,

P. Bupxos.

Tabnuyor u  cxemvi:  «CTpoeHHE
IYKAPUOTHYECKOUN KIIETKW», «CTpoeHue
KUBOTHOU KIIETKI, «CtpoeHne
pacTUTENIBHOW  KIIETKW», «CTpoeHune
MIPOKAPUOTHYECKOUN KIIETKI.

Obopyoosanue: CBETOBOM MUKPOCKOII,
MUKpOIpenapaTbl paCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK
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3.8

CrpoeHnue
AYKapUOTHYECKON
KJICTKH

[{uTomna3sma 1 €€ OpraHOW/IbI.
OnHomMeMOpaHHbBIE OPTaHOU/IbI KJIETKH:
OIIC, anmapar ['oapaKu, JU30COMBI.
[TosryaBTOHOMHBIE€ OPTaHOUIBI KJIETKHU:
MUTOXOHAPHH, TTACTH/IBI.
[IpoucxoxjieHne MUTOXOHAPUN U
ractua. Buasl mmactus.
HememOpaHHbIC OpraHOUIbI KICTKH:
pPHUOOCOMBI, KJICTOUHBIN LIEHTD,
LEHTPHUOJIN,PECHUYKH, )KT'YTHUKH.
@yHKIMY OPraHOUAO0B KIETKH.
BxrroueHus.

S npo — peryJaTOpHBIN HEHTP KIIETKU.
CrpoeHue supa: sjuepHas o000J0YKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO.

PackpreiBaTh coaep)kaHHE TEPMUHOB M
MOHATUH:  MHUTOIIa3Ma,  OPTaHOWIBI,
sHjporuiazMatudeckas  cetb  (OIIC),
anmapaT ['oJIbJKH, JTU30COMBI, BaKyOJlb,
MHUTOXOHPHH, TIIACTH/IBI (XJIOPOTLIACTHI,
XPOMOTLITACTHI, JICHKOIIIACTHI),
prOOCOMBI, MUKPOTPYOOUKH, KICTOUHBIN
HEHTP (menTpocoma), PECHUYKH,
KTYTUKH, BKJIIOUCHUS, SIAPO, sASpHas
000JI04Ka, KapuoIlla3Ma, XpOMATHH,
SIIPBIIITKO, XPOMOCOMBI.

OrnuceIBaTh CTPOEHUE 3YKapUOTUYECKON
KJIETKH 10 H300paXEHUSIM H Ha
MUKpoIpenaparax; KiacCupuuupoBaTh
OpraHOMIbI
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XpoMocoMbl. TpaHCTIOPT BEILIECTB B
KJIETKE.

Hemoncmpavyuu:

llopmpemui: A. JleBenryk, P. I'yk, T.
[ITBann, M. lnennen, K. bap,

P. Bupxos.

Tabauyor u  cxemwi:  «CTpoeHHE
IYKAPUOTHYECKOUN KIIETKW», «CTpoeHue
YKUBOTHOM KJIETKU, «Ctpoenue
pacTUTENIBHOW  KIIETKW», «CTpoeHune
MPOKAPUOTUYECKON KIJIETKW,
«CtpoeHue spa KIETKN.
Obopyoosanue: CBETOBON MHKPOCKOIL,
MHUKpOMpEnapaTsl PacTUTEIbHBIX H
YKUBOTHBIX KJIETOK.

Jlabopamopnwie u npakmuueckue
pabomul:

JlabGopatopHas padota Ne 2. «U3yuenue
CTPOEHUS KIIETOK PACTCHHH, )KHBOTHBIX U
OaxkTepuil Mo MUKPOCKOTIOM Ha TOTOBBIX
MUKpOIpernaparax ¥ HMX OIHUCAHUC)
Kontpoabnas padora Nel Crpoenme
KJIETKH

B 3aBUCUMOCTH OT OCOOEHHOCTEHN UX
CTPOCHUS (omHOMEMOpAHHBIE,
nBymMeMOpaHHbIe, HeMeMOpaHHbIC);
ONMUCHIBATh  (YHKIUH  KaXJOTO
OpraHouzia B KJIETKE.
XapakTepu3oBaTh KIETOYHOE SIPO KaK
MECTO XpaHEeHus, nepeaauu (yaBoeHUe
XPOMOCOM) U peanu3aiuu
(TpaHCKpUIILINS) HACIECTBEHHON

uH(pOpMAaIUHU KIETKU.

HequI/ICHﬂTB H OIIKMCBhIBATH KOMIIOHCHTHI

siapa U ux QyHKIUY;

CxemaTH4HO M300paKaTh CTPOCHUE
PaCTUTENIBHON U JKUBOTHOM KJIETKH.
OOBACHATH OMOJIOTHYECKOE 3HAUYCHHE
TPAHCIIOpPTA BEIIECTB B KIIETKE

HToro yacos 1o Teme
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Tema 4. ’KuzneneaTeJJbHOCTL KJICTKH

4.1

OOMeH BeIecCTB.
IInmacTrnueckuit
oO0MeH. DOTOCHHTE3.
XeMOCHHTE3

2

OOMeH BeIecTB, WA METa00JIH3M.
Accumunsnus (IM1acTuueckuii 0OMeH)
U JUCCUMWIAIUS  (QHEPTEeTUICCKUIN
00MEH) — JIB€ CTOPOHBI €IMHOTO

PackpriBath copepkanrie TEPMUHOB H
TOHATHN: 0OMEH BEIIeCTB U
MpeBpalleHrue SHepruu (MeTadoIu3M),
ACCUMIIALINSA, TUTACTUICCKUI OOMEH,
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npoiiecca Mmeradonusma. Posib 3akoHOB
COXpaHEHUS BEUIECTBA U YHEPTUU B
MOHUMaHUU MeTaboau3Ma. THUIbI
oOMeHa BEIIeCTB: aBTOTPOPHBINA U
rereporpodHbIid. Poiabs hepMeHTOR B
oOMeHe BEIIEeCTB U NPEBpaIlCHUN
DHEPIruM B KiIeTKe. POTOCUHTES.
CaeToBas 1 TeMHOBast (pa3bl
¢dotocunTesa. Peakiuu gporocunresa.
D¢ hexTUBHOCTH (dboTocuHTe3A.
3HadyeHue QoTtocuHTE3a IS KU3HU Ha
3emne. BiuusiHue ycnoBuid cpenbl  Ha

($hoTOCHHTE3 U CITOCOOBI TOBBIIIICHUS €TO

MPOJTYKTUBHOCTH y KYJIbTYPHBIX
paCcTCHUM.

XEeMOCHHTE3.

XeMOCUHTE3UPYIOIINEe  OaKTepHHU.

3HauYCHUE XEMOCUHTE3a ISl )KU3HU
Ha 3emie. emoncmpayuu:
Ilopmpempwi: K. A. Tumupsses.
Tabauyvt u cxemwvi: «XJIOPOILIACT,
«DOTOCHUHTES

TUCCUMUJISILIUS, DHEPTETUYECKUI OOMEH,
dboTocunTe3, GOTONNU3,
dbochopunupoBaHue, MEPEHOCUHK
IPOTOHOB, XEMOCHHTES.

OnuckiBaTh (HOTOCUHTE3, MPOIECCHI,
pOTEKalolue B CBETOBOM U TEMHOBOM
dbaze.

BrIsSBISATE IPUYNHHO-CIIEICTBEHHBIC
CBSI3M MEXIY MOTJIOUICHUEM COJIHEYHOU
SHEPIUH XJIOPO(DUIIIOM U CUHTE30M
Monekya ATO.

CpaBHUBATh UCXO/HbIE BEIIECTBA,
KOHEYHBIE MMPOTYKTHI U yCIOBHS
IIPOTEKAHUsI pEaKIMi CBETOBOU U
TEMHOBOH (ha3bl (HOTOCHHTE3A;
CpaBuuBaTh (HOTOCUHTE3 M XEMOCHHTE3.
OueHuBarh 3HaYeHUE POTOCUHTE3A U
XeMOCUHTE3a JJIs )KU3HU Ha 3emiie
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4.2

DHepreTuuecKui
obmeH

OHepreTudyeckuii OOMEH B KIIETKE.
Pacmiennenue BelecTB, BhIACICHUE U
aKKyMYJIMPOBaHUE PYHEPTUH B KIIETKE.
Dranbl SHEPreTUYECKOro oOMeHa.

I'mukonus. bpoxkeHue u ero BUbL.

PackpbIBaTh coaep:kaHue TEPMUHOB U
MOHSATUM: DHEPreTHUECKUA OOMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE OpOXKEHHE,
CIIUPTOBOE OpOXKEHHE, OMOTIOTUIECKOE
OKHCJICHHE, KJIETOYHOE JIbIXaHUE,
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Kucnopognoe  oxuciienue, 1581071
KJIETOYHOE JibIxaHue. OKUCIUTENbHOE
bochopunupoBanue. IPHEeKTUBHOCTh
HHEPreTUYECKOro 0OMeHa.
Hemoncmpayuu:

Tabnuyvl u cxemol: « TUIBI TUTaHUY,
«Metabonuzm», « MUTOXOHIPUS,

«JHEpPreTUYeCcKuii OOMEeH»

JTUCCUMUJISTINS, (DEPMEHT.
XapakTepu3oBaTh 0OMEH BEIIECTB U
MpeBpalleHrue SHePruu (MeTab0IU3M)
KaK OJIHO MX CBOMCTB KHBOTO.
[Tepeuncnars 0coOEHHOCTH
TJIACTHYECKOTO ¥ SHEPTETHUECKOTO
oOMeHa B KJIETKE; yCTaHABIMBATh
B3aMMOCBSI3b MEXTy HUMHU.

Paznuuath THIEI OOMEHa BEIECTB B
KJIETKE: aBTOTPO(HBIN U
reTepoTPOPHBIN.

OnuchIBaTh 3Talbl  YHEPTETHUECKOTO
oOMmeHa (TTOATOTOBUTENHHBIN,
OECKUCIIOPO/IHBIN, KHUCIOPOIHBIN) U
CpaBHUBATb MX  MEXAy  COOOIl.
XapakTepu3oBaTh PEaKIMK TIIHKOJIN3A,
OpoXeHus,  KJIETOYHOIO
BBISIBIIAITb ~ MPUYMHHO-CIIECJICTBEHHBIC
CBSI3U MEXK[y TJIMKOJIU30M, KIETOYHBIM
JBIXaHUEM U CUHTE30M MoJiekysn ATO.
CpaBHuBaTh 3¢h(HEKTUBHOCTH

6€CKI/ICJ'IOpOIIHOFO H  KHCIIOPOAHOI'O
JTaIlOB

JAbIXaHWA,;
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4.3

buocuures Geska

Peaknnnu maTpu4HOrO CUHTE3A.

['enernueckas unpopmarnus u JJHK.
Peanuzanus T€HETUYECKOU
uHGOpPMAIUU B KIETKE.

PackpsiBaTh conepxanne TEPMUHOB
1 NOHSATHUM: T€H, TeHEeTUYECKUN KO/,
MATPUYHBIN CUHTE3, TPAHCKPUIILIHSI,
TPaHCJISIUS, KOJOH, aHTUKOJIOH,

['eHeTr4eCKUi KOJI U €T0 CBOMCTBA.
TpaHCKpuMnius — MaTPUYHBIA CUHTE3
PHK. Tpaucnsiiust — OuocunTes 6enka.
Ortansl  TpaHcismu.  KoxupoBanue
amuHOKucnoT. Pomp  pubocom B
ouocunTese Oenka. Jemoncmpauuu:
Ilopmpemui: H.K. Konbos.

Tabnuywt u cxemwvi: «Ctpoenue [JHK»,
«CtpoeHue u QyHKIIMOHUPOBAHUE TEHAY,
«Cunres 0enkay, «Pemmukanms [JJHK»,
«I'eHeTHYECKHUMN KOI.

Obopyoosanue: MOCIN- aNIUIMKAITUHA
«Y nBoenne JIHK u Tpanckpunums,
«burocuHTe3 OemKa»

pubocoma, ieHTpaIbHas 10TMa,
MOJIEKYJISIpHAsi OMOJIOTHSI.

OnpenensTe CBOMCTBA TE€HETUYECKOTO
KoJila (TPUIIETHOCTh, OJHO3HAYHOCTb,
BBIPOKIECHHOCTD, YHUBEPCAJIbHOCTB,
HEMEePEKPHIBAEMOCTb, HEMPEPHIBHOCTD).
OnuceiBaTh JTaIlbl peanu3anuu
HACJIEJICTBEHHON HH(GOPMAIIUU B KIETKE.
CpaBHMBATHL  pEAKUUH  MATPUUHOTO
cunte3a mosiekysn PHK u Genka B kineTke
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4.4 | HekneroudHbie 1 Hexnerounsie opMbI )KU3HH — BUPYCHL. | PackppiBaTh cojepkaHue TEPMHUHOB H
hopMBI XKHU3HH — Uctopust otkpeitusi BupycoB (/1. . | monsTuii: BUpycC, BUpyCOJIOTHS, KalCH/I,
BUPYCBI VBanoBckuii). OCOOCHHOCTH CTPOCHUS H | GakTepHodar, BUPYC HMMYHOICHHIUTA

KU3HEHHOT'O HHKIIa BUPYCOB. | yenopexa (BUY), OHKOr€HHBIE BUPYCHI.
bakrepuodarn.  bomesnum  pacTteHwmid, X

apakTepru30BaTh BUPYCHI KaK
KUBOTHBIX U YEJOBEKA, BBI3bIBAEMBIC
BUpycamu. Bupyc wummyHoaedunmta HOIIICTORHYIO bopmy HHIHH,
yenoseka (BUY) — Bo3oyautens CITN da. OCOOEHHOCTH CTPOCHIA 1
OOpatHasi TpaHCKpUIILIUS, peBepraza u A AKHU3HCICATCIBPHOCTH BUPYCOB.
WHTETpa3a. [TpodmrakTuka | OnuceIBaTh KU3HEHHBIA LUK BUPYCOB
pacrpocTpaHEHUs BUPYCHBIX | HIMMYHOJE(UILINTA YEIIOBEKA; pa3INdaTh
3a00JIeBaHU . Ha pucyHkax BTM ((Bupyc Tabaunoi

Mo3auku), bakrepuodar, BUY.
Jemoncmpauuu: OOGO0CHOBBIBATh U COOIIOIATH MEPHI
lopmpemuwi: [1. . IBaHOBCKUH. npoPHUIaKTUKKA  PacIpOCTPAHCHUS
Tabauyvr u cxemwvl: «Bupycob», BUPYCHBIX 3a00sIeBaHUI
«baktepuodarny; «CrtpoeHue u (peciupaTopHBIE,
’)Knu3HeHHbIN nuki Bupyca CIIN/Ia, JKEJTYIOYHOKUIICYHBIC, KJICIIEBOU
Oakrepuodaray. sHIIEh AT,
Obopyoosanue: MOJENb CTPYKTYPbI BUY-unadekius)
JAHK; MarauTHas Moaelb-anIlInKalus
«CTpoeHHEe KIETKI»
Hroro yacos no teme 6

Tema S. PazMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB
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5.1

JKU3HEHHBIN UK
KJIETKH. JleneHnue
KJICTKH. MuTO03

KneTouHbIi UKIT, UITH KU3HEHHBIA ITHKIT
KIeTkd. MHTepdasza u MUTO3.

[Tporteccel, mpoTekatomme B HHTEpdase.
Permkarus — peakius MaTpUIHOTO
cunresa JIHK. Ctpoenue xpoMmocom.

XPpOMOCOMHBII HAOOP — KapUOTHII.
JIMIIIOMIHBIN U TaIlJION JHBIN
XPOMOCOMHBIEC Ha0OPBI. XPOMATHU/IBI.
[{uToIOrMYEeCKHE OCHOBBI PA3MHOXKECHUS
Y UHJAUBUIYAJIBHOTO Pa3BUTHS
OpraHu3MoB. JleeHne KIeTKU — MUTO3.
Craguu muto3a. [Ipoueccsl,
MIPOMCXOAIINE HA PA3HBIX CTAAUAX
MHUTO3a. buojjornueckuii CMbICII MUTO3a.
[Iporpammupyemasi THOCITb KJIETKH —
aroITo3.

PackpbiBaTh copepkaHH€ TEPMHUHOB U
MOHSATUM: KJIIETOYHBIN UK, UHTEep(Da3a,
penyIUIUKaIMS, XpOMOCOMa, KapHUOTHII,
rarIOUHbBIN, JTATUTIOUTHBIN
XPOMOCOMHBIM ~ HabOp, XpOMATHU/IBI;
MHUTO3 €ro cTaauu: mpodasa, metadasa,
anagasza, Tenodasa.

OnuceIBaTh KU3HCHHBIN OHUKJI KJIICTKH,

NEePEUYUCHIsATh U XapaKTEepU30BaTh
NEePUO/IbI KJIETOYHOTO LUKJIa,
CpaBHUBATh HUX  MEXAY  COOOM.
OmnuceiBaTh  CTPOCHUE  XPOMOCOM,

KapUOTUIIOB OPTraHU3MOB, CPABHUBATh
XPOMOCOMHBIE€ HA0OPHI KIETOK.

CpaBHHBaTB CcTaJur MHUTO3a.

Paznuuate Ha MUKpomnpenaparax
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Jlemoncmpayuu: W pUCYHKAaX CTaJAWd  MHTO3A.
Tabnuyvt u cxemvl: «KneTodnslii mukmy, PacKpbiBaTh OHOJIOTHYCCKUIA CMBICIT
«Perukanus JTHK», «Ctpoenue | MUTO3a

XpPOMOCOMBI», «MuUTO3»; MarHuTHas
MO/IeTIb-aIIuKaINS «JleJIeHne KIETKI,
mozenb JIHK.

Obopyoosanue. CBETOBOM MHUKPOCKOI U
MuKponpenapar «KapruokuHes B KIeTKax
KOpEIIIKa JIyKay.

Jlabopamopnsle u npakmuueckue
pabomul:

JlaGoparopHas padota Ne 3.
«Habmroienne MuTO3a B KJIETKaX
KOHYHMKA KOpEINIKa JTyKa Ha TOTOBBIX
MUKpOITpenapaTax»
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5.2

®opmsbl
Pa3MHOXEHUS
OpPraHU3MOB

@opMBI Pa3MHOKEHUS OPTAHU3MOB:
Oecr1010€ U MOJIOBOE.
Bunsl Oecronoro Pa3MHOXKEHUSA:
JIEJICHNE HaJBOE U MOYKOBAaHUE OJJHO- U

MHOTI'OKJICTOYHBIX, CHOpOO6p330BaHI/IC,

BCTCTAaTUBHOC Pa3MHOXKCHHUC.
I/ICKYCCTBGHHOC KIIOHUPOBAHHUC
OpraHn3MoB, €r0 3HAYCHHC JJI
CCJICKIIUH.

[TooBOE pa3MHOXKEHHE, €T0 OTIMUUS OT
O€ecII0I0r0.

Hemoncmpavuu:

PackpriBaTh conmepkaHue TEPMHUHOB
U TIOHATUNA: pPa3MHOKEHHE, KIIOH,
MIOJIOBBIE KJIETKH (rameTsl),
SIMLIEKJIETKA, CIIEpMaTO30H/l, 3UTr0Ta,
JeJIeHe  HaJABOE,  IMOYKOBAHUE,
CTIOPYJISITHS, dbparmeHTanus,
BEreTaTUBHOE pPa3MHOXEHUE,
CEMEHHOE Pa3MHOKEHHE, OTbIJICHUE,
JIBOMHOE OIJIOJJOTBOPEHHE, MTOJIOBBIC
KeJe3bl, CEMEHHUKH, SIMYHUKH,
OIUIOAOTBOPEHUE (HapyxHOE,
BHYTPEHHEE).
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Tabnuyer  u  cxemvi: «Dopmbl
Pa3MHOXKEHHS OPTaHU3MOBY, «JIBoitHOE

OIUIOJOTBOPEHUE y [IBETKOBBIX
pacTeHu», «Jlenenune KJIETKHU
OaKTepumn», «BereraTtuBHoe

pa3MHOXeHuEe pacteHui», «CrtpoeHue
IIOJIOBBIX KJIETOK»

XapakTepuzoBaTb OCOOEHHOCTH U
3HaueHUEe OECloJoro W  IOJIOBOTO
CIIOCOOOB  pa3sMHOXKEHUSA. Brimensartsb
0ecroJioro

BUbBI Pa3MHOKCHUSA,

BBISIBIISATD B3aUMOCBSI3H MEXIY
(dopMamu 1 criocobaMu pa3MHOKEHHUS,

U UX OMOJIOTMYECKUM 3HAUECHUEM.
Biagers npuémamMu BEreTaTHBHOIO
Pa3MHOKEHUS KYJIbTYPHBIX PACTEHUI
(Ha mpuMepe KOMHATHBIX).
XapakTepu30BaTh MOJIOBBIE KIIETKU:
SUIEKIIETKA, CIEPMATO30U/Ibl; BBISIBISATH
OCOOEHHOCTH

MX CTPOCHUS
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5.3

Meiios

Meiio3z. Cramun wmeiio3a. Ilponeccsl,
IIPOUCXOIAIINE HA CTAIUSIX MENO3a.
IToBenenne XxXpoMocoM B  MEHO3E.
Kpoccunrosep. buonornueckuit cMbICIT
Y 3HaYCHHUE MEW03a.

Hemoncmpavuu:

Tabauyvt u cxemvi: «JleneHue KISTKN,
«Menos».

Obopyoosanue: moaens JJHK;
MAarHUTHasi MOJEIb-aNTUINKAIUs
«JleneHue KiIeTKm»

PackpsiBaTh copep:kaHve TEPMUHOB U
TMOHSTHUM: Meno3, KOHBIOT AU
XPOMOCOM, TTepeKPECT (KPOCCHHTOBED)
XpPOMOCOM, TAMETBHI.

XapakTepu3oBaTh MeEiH03 Kak CIoco0
KJIETOYHOI'O JICJICHUS; OMHUCHIBAaTh ME03
10 CTaJIUsIM; CPABHUBAThH CTAJIMN MEHO03a
1 MUTO3A.

Paznuuats Ha pUCyHKax cTaauud MEKWo3a;
pacKkpbIBaTh OMOJIOTUYECKOE 3HAUCHUE
Mero3a
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5.4

OO6pazoBanue u
Pa3BUTHE TIOJIOBBIX
KJIETOK.

OHJIO,ZIOTBOPGHI/IG

["ameTorenes — mpoliecc 0Opa3OBaHUS
MOJIOBBIX KJIETOK Y KUBOTHBIX. [lojoBBIE
KEJE3bl: CEMEHHUKHM U  SAUYHUKH.
OOpazoBanue ¥ pa3BUTHE MOJOBBIX
KJIETOK — raMer (crepmMaTo30uf,
SAUIIEKJIETKA) — CIEPMATOrE€HE3 U OOT€HE3.
Oco0eHHOCTH CTpOEHUs SHIEKIETOK U
CIEPMATO30MI0B.

OmnonotBopenue. [laprenorenes.
Hemoncmpayuu:

Tabauywl u cxemol: «lIpsimoe 1 HENpsIMOE
pa3BUTHEY, «I"amerorenes y
MJIEKOTTUTAOIIHX u YEJIOBEKAY.

Obopyodosanue: wmonaeinb MeTadaszHOU

XPOMOCOMBHI, MUKPOCKOTI,
MUKpOITpenapaThl «CnepmaTo30u sl
MJICKOIIUTAIOIIET O, «SIimexneTka
MJICKOIIATAIOIIET 0.

Jlabopamopnvle u npakmuueckue
pabomul:

JlabopaTtopHnas pabota Ne 4. «3yuenue
CTPOEHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»

PackpriBath conepkanue TEPMUHOB U
MOHSATU: TAMETOT€HE3, CIEPMATOI€HES,
OOT€HE3, CIIEPMATO30U/I, AaKPOCOMa,
SIMLIEKJIETKA, TTOJISIPHBIE TEJbLIA.
XapakTepru3oBaTh 0COOCHHOCTH
raMeToreHesa y )KUBOTHBIX U €ro CTaJINH;
IIOJIOBBIE KJIIETKH )KUBOTHBIX U OIIUCHIBATH
IIPOLIECC UX PA3BUTHSL.

CpaBHMBATh CIIEPMATOI€HE3 U OOTEHES.
OnuceIBaTh OIIIOIOTBOPEHUE,
OMOJIOrMYecKOoe 3HaYCHHE
OIUIOJOTBOPEHUS
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5.5

NunuBuayanpHOE

Pa3BUTHUC
OpraHu3MoB

NunuBuyanbHOe pa3BUTHE (OHTOTEHES).
OMOpHOHANIBHOE Pa3BUTHE

(amOpuorenes). Dtanbl AYMOPUOHATIBLHOTO
Pa3BUTHS Y IO3BOHOYHBIX )KHBOTHBIX:

PackpbiBaTh comep)kaHHe TEPMHUHOB
Y TIOHATUI: OHTOTECHE3, SMOPHOTCHE3,
3Urota, JpooneHue, OJacToMepsl,
MoOpyJia, 6;1acTyJia, 6J1acTOICIb,
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IpOoOJIeHUE, TacTPyJISILUs, OPraHOTE€HES3.
[TocTaomOpuoHanbHOEe pa3BuTHe. TUIIBI

OCT3MOPHUOHAIIBHOTO PA3BUTHUS: IIPSIMOE,

HEe mnpsMoe (IuYMHOYHOE). BrusHwue
Cpembl Ha  pa3BUTHE  OPraHU3MOB;
bakTopsl, CIIOCOOHBIE BBI3BIBATH

BPOXIACHHBIC YPOIACTBA. Poct n Pa3BUTHUC

pPaCcTCHUM. OHTOreHe3  LBETKOBOIO
pacTeHHs: CTPOCHUE CEMEHH, CTaJuu
Pa3BUTHS.

Hemoncmpayuu:

Tabnuywvr u cxemol: «OCHOBHBIC CTaAUU
oHTOreHneza», «lIpsimoe u Hemnpsamoe
pa3BuUTHE», «J{BOMHOE OILIONOTBOPEHUE
Y UBETKOBBIX PACTECHUI

racTpyia, HeHpyna, OpraHoOTCHE3;
3apONBIINICBBIE  JIMCTKH:  DKTOJEpMA,
Me3o0jepMa, SHTOJCPMA;

IOCTAMOPHUOHAIBHOE Pa3BUTHE: TIPSMOE U
HEempsaMoe (JIMYUHOYHOE); MeTaMopdo3,
Meracropa, MHUKPOCIOpa, MbUIbIEBOE
3€pHO, CIIEPMHUU, 3aPOJIBIIIEBBIM MEIIOK,
JIBOMHOE OTI0IOTBOPEHHUE.

Ornpenenarsb dTarbl SMOPHOHAIBHOTO
Pa3BUTHS XOPJOBBIX HA CXEMax M
nperaparax ¥ OMUCHIBATH MPOIIECCHI,
MIPOUCXOIAIINE HA KaXKIOM dTarle.
CpaBHHBaTh IEPUOJIbI OHTOTEHE3A;
PSMOE M HETPsMOe (JIMINHOYHOC)
MOCTAIMOPHOHAIBHOE Pa3BUTHE,
3apOBIIITN YEJIOBEKA U IPYTUX
XOPIOBBIX.

OOBACHATH OMOJIOTUYECKOE 3HAUCHNE
pa3BUTHs ¢ MeTamop(ho30M;
OTPUIIATEIILHOE BIUSHUE aJIKOTOJIS,
HUKOTHHA U JAPYTHUX TePaTOrCHHBIX
(aKkTOpOB Ha pa3BUTHE 3aPOIbIIIA

YCJIOBCKA.
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OnuchIBaTh MPOIECC JBOMHOTO
OIJIOZJOTBOPEHUSI Y IIBETKOBBIX
pacTeHuit
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M Toro yacos 1o TemMe

Tema 6. HaC.]Ie[lCTBeHHOCTL H HBMECHYHUBOCTDL OPraHU3MoB

6.1

I'eneTnka — HayKa O
HaCJICACTBCHHOCTHU
N U3MCHYHMBOCTH

1

IIpenMeT u 3anaun reHeTuku. Poib
LUTOJOTUU U SMOPUOJIOTUU B
CTAaHOBIICHUH T'€HETHUKHU. Bxmazg
POCCHICKUX U 3apyOE€KHBIX YUEHBIX B
pa3BUTHE T€HETUKU. MEeTOAbI
TeHETUKHU

(ruOpHUI0IOTrNUECKHUH,
IIUTOTCHETUYCCKUIA,
MOJIEKYJIAPHOT€HETHYECKUIA).
OCHOBHBIC

I'CHCTHYCCKHUC  ITOHATHA.

I'eneTnueckas CHMMBOIJIMKA,
HCIOJIb3yeMasi B CXeMax CKpEIIMBaHUM.
Hemoncmpavuu:

Ilopmpemuwi: I'. Mennens, T. Mopras,
H. W. BaBunos, C. C. UeTBepHKOB,

H. B. Tumodees-Pecosckuii.

Obopyoosanue: MOACIb- aANTUTUKALIUS
«MoHornopuaHOE  CKpEIIUBAHUEY,
repOapuii «I'opox moceBHOI»

PackpeiBath conepxaHue TEPMUHOB U
MOHATHUI: T€H, TeHOM, T€HOTHTI, (DEHOTHTI,
XPOMOCOMBI, aJIJICJIbHbIE TEHBI (QJIJIENH),
rOMO3HUIoTa, reTepo3UroTa,
JIOMUHAHTHBIN MIPU3HAK (ren),
pelecCUBHbIM TpU3HAK (T€H), 4YHuCTas
JIUHUS, TUOPUI.
[Tepeuncnaro u XapakTepru30BaTh
METO/Ibl T€HETUKH: THOPUI0JIOTHUECKUA,
LIMTOreHETUYECKU,
MOJIEKYJISIPHOTCHETUYECKHUIA;
JIOMUHAHTHBIEC U PELIECCUBHBIC MPU3HAKH
pacTEHUN U )KUBOTHBIX.

[Tonb30BaThCA FeHETUYECKOMN
TEPMUHOJIOTHEH M  CUMBOJIMKOHN
JUUIS 3alIACU T€HOTUIIMYECKUX CXEM
CKpEITUBaHUs
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6.2

3aKOHOMEPHOCTH
HacJleI0BaHUs
HPU3HAKOB.

MonHorudpuaHoe
CKpeIIUBaHUe

3aKOHOMEPHOCTHU HaCJIeIOBaHUS
NPU3HAKOB,  YCTAaHOBIICHHBIC I.
Mennenem. MonorubpumHoe

CKpEIlMBaHUE. 3aKOH €IUHO00pa3us
ruOpuI0B TIepBOro nokoseHus. [IpaBumno
JOMUHHUPOBAHMS. 3aKOH pPacCIICIUICHHUS
IPU3HAKOB. ['MnoTe3a YMCTOTHI raMer.
[TostHOE M HENOJIHOE JOMUHUPOBAHHUE.

PackpriBaTh comepxanne TEPMUHOB U
MOHSTHNA: MOHOTHOPHTHOE
CKpelIuBaHue, (EeHOTUITNYECKUE
IPYIIbI, THOPHUIOJIOTHYCCKUN METO/I,
YUCTBIC JIMHUW, TOMHUHUPOBAHHUE TCHOB
(moJIHOE, HEMOJIHOE), PaCIICIJICHUE B
MTOTOMCTBE.

OnuceIBaTh MCTOJAUKY IIPOBCACHUA

Hemoncmpayuu:

llopmpemui: I'. Mennens.

Tabauyvl u cxemovl: «MoHOTMOpHUIHOE
CKpEIIMBAHUE U €0 [IUTOTeHEeTHYeCcKas
OCHOBa», «3aKOH PACILEIJIEHUS U €Tr0
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH
YUCTOTHI TAMETY.

Obopyodosanue:  MoJeNU-aNIUIMKAIIUN
«Monorubpuanoe CKpEIMBAHUEY,
«Hemnonnoe JOMUHHPOBAHUEY,
repOapuii «I'opox moceBHOI»

I'. MeHneneM ONBITOB IO HU3YYEHUIO
HACJIEI0BAHUSI OJTHOM Maphl IPU3HAKOB
y TOPOXa IMOCEBHOTO.

PackpeiBaTh comep:kaHue  3aKOHOB
eANHOO00pa3usi THUOPUIIOB  TEPBOTO
MOKOJIEHNS W 3aKOHA PACIICTUICHUS.

OOBSCHATH TUIIOTC3Y YMCTOTHI I'aMCT.
3anuceIBaTh CXEMBbI MOHOFI/I6pI/II[HOFO

CKpCUIMBAHUA, OOBSICHSTH €ro
MHUTOJIOTMYCCKUEC OCHOBBI MW PCIIATb
T'CHCTHYCCKUC 3aJa4u Ha

MOHOTHOPHUIHOE CKpEIIMBAHNE
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6.3

Jlurubpunoe
CKpellluBaHue. 3aKOH
HE3aBUCHUMOTO
HaCJIeI0BaHUs
MIPU3HAKOB

JurubpuaHoe CKpenuBaHue. 3aKoH
HE3aBUCUMOTI0 HaCJIEIOBAHUA

IIPHU3HAKOB. ]_II/ITOFGHCTI/I‘-IGCKI/IG OCHOBBI

JUTHOPUIHOTO CKpELIMBaHUA.
AHanuzupytouee CKpEIlIMBaHUE.
Hcnonbp3oBanne aHAJIN3HUPYIOLIETO
CKpEUIMBaHUsA s OMpEAeNICHUs

Te€HOTHUIIa OCOOHU.

Hemoncmpayuu:

Ilopmpemeui: I'. Mennens. Tabauywl u
cxembl: «Jlurudbpunnoe
cKperBanue», «L{uromornaeckue
OCHOBBI JUTUOPHUIHOTO
CKpCILIUBAHUSD.

Obopyoosanue: MOACIb- aNTUTHKAIIAS

«JlurubpuaHoe CKpemmnBaHue)

PackpbiBaTh cojaepkaHu€ TEPMUHOB H
MOHATUH: JUTHOPUIHOE CKPEIIUBAHUE,
AHATM3HUPYIONIEE CKpEIIMBaHUE.
OnuceiBaTth OHBITEI I. MeHnenas  mo
VW3YyUYCHUIO HACJIEHOBAaHUS JABYX Iap

NPU3HAKOB y  Tropoxa  MOCEBHOTO.

PackpriBats COZICpIKaHUE 3aKOHA
HE3aBUCUMOTO HaCJICIOBaHUs
IIPU3HAKOB. [IpumeHATH

MaTEMaTUYECKU pacdyeT C MOMOUIBIO
METOJA MEPEMHOKEHUS BEPOSTHOCTEU U
3alUCh C TMOMOIIBIO (PEHOTUITUYECKUX
paauKaIoB pacCLICIUICHUS] NPU3HAKOB Y
MOTOMKOB MO (DEHOTUITY U TEHOTHITY.

3anuceIBaTh CXEMBI I[I/IFH6pI/II[HOFO

CKpEIINBAHUS, OOBSICHATH ero
UTOJIOTUYECKHE OCHOBBI W PENIATh
TreHEeTUYECKHUe 3a7ja4il Ha AUTUOpUIHOE
CKpEIIMBAHUE
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6.4

CoemsieHHOE
HacCJICIOBAHHE
MIPU3HAKOB

CuenyieHHOE HACJIEI0BAHUE MPU3HAKOB.
Pa6ora T. Moprana no crenjieHHOMY
HaclleJOBaHUI TeHOB. Hapymenue
CUCIUICHUSI TE€HOB B  pE3yJbTaTe
KPOCCHUHIOBEpa. XpOMOCOMHAsl TEOPHs
HAaCJIEICTBEHHOCTH.

['eneTnyeCcKue KapThl.
Hemoncmpayuu:

Ilopmpemui: T. Mopras.

Tabnuyvr u cxemwvi: «MeHO3»,
«I'eHeTHYECKHE KapThl pACTECHUH,
JKABOTHBIX U YEJIOBEKAY,
«B3anmonelcTBre ajICIbHBIX TCHOBY.
Obopyoosanue: MUKpOIIpenapar
«po3oduna» (HopMa, MmyTaru (GopMbl
KPBUIBEB U OKPACKHU Te€Ja), MUKPOCKOTI,
Mojenb-antukamnus «llepexkpéct
XPOMOCOMY.

Jlabopamopnvle u npakmuyeckue
pabomul:

JlaGopaTtopHas pabota Ne 5.
«3yueHne pe3ynpTaToB
MOHOTUOPHIHOTO ¥ JUTUOPHUIHOTO
CKpEIIMBaHUs

PackpriBath conepkanue TEPMUHOB U
MIOHSATHN: CUEIIJIEHHOE HACIECOBAHNE
IPU3HAKOB, PEKOMOMHAIUS T€HOB,
TF€HETUYECKHUE KAPTHI XPOMOCOM,
MOPraHuaa.

Ha3piBaTh OCHOBHBIE MOJIOKEHUS
XPOMOCOMHOU TEOPUH
HacliencTBeHHOCTH T. MopraHa;
packpbIBaTh conepkanue padbotsl T.
Moprana no cuenieHHOMY
HACJICJOBAHUIO TEHOB U IIPUYHHBI
HapyLICHUS CLUETUIEHUS MEXIY T€HAMU.
3anuchIBaTh CXEMbI CKPEIIMBAHUSA TIPH
CLIETJIECHHOM HacJeI0BaHUH, OObSICHATD
MPUYUHBI PEKOMOUHAIIUY T€HOB,
ONPEAEIIATh YUCIIO TPYIII CLETUICHUS
IEHOB; pellaTh F'€HETUYECKUE 3a1a41 Ha
CLEIUICHHOE HACIIEIOBAHUE
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y 1p030¢uiIbl Ha TOTOBBIX
MUKpOITpenapaTax»»

6.5

I'eneruka noma.
Hacnenosanue
MPU3HAKOB,
CIICTJICHHBIX C ITI0JIOM

I'eneTuka rnojJja. XpOMOCOMHOE
ompenesieHHe  Imona. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHbIE 1
reTepPOraMeTHbIC OPraHU3MBI.
HacnenoBaHue npru3HaKoB, CIEIICHHBIX
¢ nioJioM. lemoncmpavuu:
llopmpemuwi: I'. Mennens, T. Mopras,
H.A. BaBuios.

Tabauyvt u cxemol: «I'eHeTHKa TIOJIAY,
«3aKOHOMEPHOCTHU HacJIeJI0BaHusl,
CLETUJIEHHOTO C TToJoM», « KapuoTuribs
YeJIOBEKa 1 JKMBOTHBIX)

PaCKpI)IBaTI) COACPKaHUC TCPMHUHOB H

HNOHATHH: XPOMOCOMHBIN HaoOop,

dYTOCOMBI, ITIOJIOBBIC XPOMOCOMBI,

FOMOTaMETHBIM II0JI, TeTEepPOraMeTHBIN
110JI, CLIETIJIEHHOE C TI0JIOM HAaCJIeI0BaHUE
IPU3HAKOB.

OOBSICHATh LUTOJIOTUYECKUE OCHOBBI
XPOMOCOMHOT'0 MEXaHU3Ma OIPEACIICHUS
nojla 'y  pasiauyHbIX  OPraHU3MOB.
CpaBHuBaTh 3aKOHOMEPHOCTHU
HACJICOBAaHUs NPU3HAKOB, CLEIUICHHBIX
U HE CLEIUIEHHBIX € IojoMm. Pemarts
TCHETUYECKUE 3a/1a4ud Ha HACJICAOBAHUE
CLICIJICHHBIX C II0JIOM ITPU3HAKOB
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6.6

N3MEeHUYNBOCTE.
Henacnencrsennas
U3MEHYNBOCTH

H3menunBocTh. BUAbI H3MEHUYHBOCTH:
HEHACJIEICTBCHHAs U HACJICACTBECHHAS.
Pons cpenpl B HEHACHEICTBEHHOMU
W3MEHYUBOCTH. XapakTepucTuka
MOAU(PUKAIMMOHHON  M3MEHYUBOCTH.
BapuarnmonHslil psji 1 BapualioHHasI
kpuBas. Hopma peakuum mnpu3HaKa.
KomnyecTBeHHBIE MW KadyeCTBEHHBIC
MpU3HAKA M HUX HOpPMa pEaKIIUH.

PaCKpI)IBaTI) COACPIKAHUC TCPMUHOB U

TIOHSITUI: N3MCHYUBOCTD,
HaCJICACTBCHHAA HU3MCHYHUBOCTD,
HCHACJICACTBCHHAsA HN3MCHYHUBOCTD,

MOMU(PUKANIMOHHAS ~ U3MEHYUBOCT,
BApUAIlMOHHBIA s,  BapUaHTa,
BapuallMOHHAasi  KpuBasi, IMpPHU3HAK,
HOpMa peaKkIuu, KOJIMYECTBEHHBIC U
Ka4eCTBECHHbIEC MIPU3HAKH.

CBoiicTBa Moau(UKAITMOHHON Knaccudunmposath BUJIBI
WU3MEHYHUBOCTH. W3MEHYUBOCTHU U BBLIABIIATH UX
Jemoncmpavuu: OMOJIOTHYECKUE 0COOEHHOCTH.
Tabauywvl u cxemol.: «Bunapl ITepeuncnsts CBOWCTBA

U3MEHYMBOCTHY, «MoaupukannoHHas
WU3MEHYHUBOCTDY.

Jlabopamopuuie u npakmuueckue
pabomul:

JlabopaTtopHas pabota Ne 6. «13yuenue
MO (PUKAITIOHHOM WU3MEHYHMBOCTH,
MIOCTPOEHUE BApPHALMOHHOIO psla |
BApUALIMOHHOU KPUBOM»

MOJAU(PUKAIIMOHHON U3MEHUYUBOCTU H
OOBACHSTH €€ 3HAUCHHUE JJII OPTAaHNU3MOB.
Paznuuars KOJINYE€CTBEHHBIE u
KAQ4ECTBEHHbIC  IIPU3HAKU;  CTPOUTH
BAPUALIMOHHBIN  psifi, BapUALMOHHYIO
KPHUBYIO, BBIYUCIATH CPEAHEE 3HAYCHHE
IIpU3HAKA
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6.7

HaCJIeI[CTBGHHaH
HN3MCHYHUBOCTD

HaCJ'IGILCTBeHHa}I, NN T'CHOTHUIINYCCKAsA
HU3MCHYHUBOCTB. KomOnnatuBHas

U3MEHYUBOCTh. MeHo3 ¢ II0JIOBOM

npolecc — OCHOBA KOMOWHATHUBHOMN
M3MEHYHMBOCTH. MyTanmonHast
W3MEHYUBOCTb.

Knaccudukanums  Mmyrauuidi:  TE€HHBIE,

XPOMOCOMHBIE, TEHOMHBIE.
YacToTa 1 NpUYMHBI MY TALUH.

MyTtarennbie  (paKTOpsbI. 3aKOoH
TOMOJIOTUYECKUX  PAIOB B
HaCJIEJICTBEHHON M3MeHUYnBoCcTH H.
H. Basuiosa. Buesnepnas
HACIIECTBEHHOCTh U U3MEHYUBOCTb.

Hemoncmpayuu:

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

Tabauywl u cxemwvl: «MyTanmoHHas

PaCKpI)IBaTI) COACPKAHUC TCPMHHOB H

TIOHSITHI: HacCJICJICTBEHHAas
W3MEHUYHMBOCTD, KOMOMHATUBHAS
W3MEHYHMBOCTD, MyTallMOHHAs
W3MEHYMBOCTh,  MYTaHT,  MYTAallUU:
TCHHbIC, XPOMOCOMHBIE, T'€HOMHBIC;

NOJIUIIION IS, AHEYTUIOUAMS, MyTareHbl.
XapakTepu3oBarh HACJIEJACTBEHHYIO
U3MEHYHUBOCTH; (OPMYIUPOBATH 3aKOH
TOMOJIOTUYECKUX psAIOB B
HacJieaCcTBeHHON m3MeHuuBoctn H. U.
BaBmiioBa 1 OOBSCHATH €ro 3HaUYCHHE
TUISL Oouonorun 17} CEJICKLIUU.
KnaccuduumpoBare MyTanuu: reHHbBIE,
XPOMOCOMHBIE, T€HOMHBIE U ITPUBOJIUTH
IPUMEPBI My TaIUH.

OOBSCHATH IMIPUYHNHBI BOSBHHUKHOBCHUA
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U3MEHYUBOCTH.
ObopyoosaHue: MHUKPOCKOTI,
MuKpornpenapar «Jlpozodunay (Hopma,
MyTaluu (HopMbl KpbUIBEB U OKpacka
TeJa); KOMHATHBIE PACTEHUS C MECTPOi
OKpacCKOM JINCTHEB.

Jlabopamopnvie u npakmuueckue
pabomul:

JlaGoparopnas padota Ne 7. «AHanu3
MyTalluid y Apo30(uiIbl Ha TOTOBBIX
MHUKpOIIpenapaTax

MyTalui, poiib (aKTOPOB-MYyTareHOB.
CpaBHUBaTh BUJIbl MYyTallUii; BBIABIATH
IIPUYUHBI HACJICICTBEHHON
U3MEHYMBOCTH, UCTOYHUKU MYTareHOB
B OKpyXarolieil cpeae (KOCBEHHO).
XapaxkTepu3oBaTh BHEAIEPHYIO
HACJIEJICTBEHHOCTh U U3MEHUYUBOCTh
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6.8

I'eneTrka dyenoBeka

I'enetuka venoseka. Kapunorun
4eJI0BEKA.

OcHOBHBIE METOAbI TCHETUKHU YCIIOBEKA!
reHeaJIOTHYECKU, OJIM3HEIIOBBIHT,
IIMTOT'CHETUYCCKHI, OMOXMMHUYECKHUH,
MOJIEKYJISIPHO-T€HETUYECKHM.
CoBpeMeHHOE ONPEAECICHUE T€HOTHUIIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM UHUCIIE C
nomokio I1I[P-ananu3a.
HacnencrBenHble 3a001eBaHUS
yeJIOBEKa: TeHHbIE 00Ie3HH, 00JIE3HU C
HACJIeJCTBCHHOM
MPEIPACTIOIOKEHHOCTHIO,
xpoMocoMHbIe 0osie3nn. ComaTuyecKue
Y TeHEpaTUBHBIC MyTalIUH.

PackpriBaTh copepkanrie TEPMUHOB H
MOHATHI: KApUOTHIT YEIOBCKA,
[IUTOI€HETHYECKHUI METO/,
reHEeaJIOTHYECKUA METO/I,
POAOCIIOBHBIC, OJIM3HEIIOBBIA METO/I,
HAaCJICJCTBEHHBIC 00JIC3HMU:
(MOHOTEHHBIC, C HACJICIACTBEHHOU
IPEIPACIIOIOKEHHOCTHIO,
XPOMOCOMHBIEC), METUKO-TEHETHUECKOE
KOHCYJIbTHPOBAHUE.

[TepeuncisaTb 0COOEHHOCTH U3YUCHUS
TEHETUKU YEJIOBEKA; MPUBOAUTH
pUMEPHI HACJIEICTBEHHBIX O0JIe3HEN
YeJI0BEKa, XapaKTepU30BaTh METOIbI UX
npoUIaKTUKN; 000OCHOBBIBATH 3HAYCHUE
MEJIMKO-TE€HETHYECKOTO
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CtBO0BBIE KJIETKU. [[pHHIMIIBI
3I0pOBOTO 00pa3a *U3HU, TUATHOCTUKH,
pOoGUIAKTUKY U JICUEHUS TeHETHYECKUX
Oosie3Herl. MeauKo-reHeTUYECKOE
KOHCYJIbTHPOBaHUE. 3HAUCHUE
MEIUIIMHCKOU TeHETUKU B
MPEIOTBPAIICHUN U JICUCHUH
reHEeTHYECKUX 3a00JIeBaHUM YeIOBEKa.
Hemoncmpavuu:

Tabauywr u cxemst. «HacaemoBanme
pesyc-akropay, «I'eHeTHKa TpyIII
KPOBU.

Jlabopamopuwie u npakmuueckue
pabomul:

[Ipaktruueckas padora Neo 2.
«CocTaBiieHHE U aHAJIU3 POJIOCIOBHBIX
YeJI0BEKay

KOHCYJIbTUPOBAHUSL.
BhIsSBIISATE 1 CpaBHUBATH MEXTYy COOOM
JOMWHAHTHBIEC U PELECCUBHBIE TPU3HAKU
YEJIOBEKA.

CocTaBisiTh u
POJIOCITIOBHBIC YEIIOBEKA

aHAJIU3UPOBATh

HToro yacos 1mo teme

8

Tema 7. Cestekuiusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTUH
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7.1

CGJIGKHI/IH KaK HayKa
" IIponece

Cenexuus Kak HayKa U Iporiecc.
3apOXkKICHHUE CEJIEKIIUU U TOMECTUKALIHS.
Yuyenne H. WM. BaBunoBa o neHrpax
MHOroo0Opa3usi ¥ NPOUCXOKICHUS
KYJIbTYpPHBIX PACTEHUH.

L{eHTpBI MIPOUCXOXKICHHS TOMALTHUX
YKUBOTHBIX.

Coprt, nopoja, mramm.

PackpsIBaTh copepikaHne TEPMUHOB
¥ TTOHATHUH: CEJIeKIHsI, COPT, IIOPO/a,
HITaMM, JIOMECTUKAIINS, WIn
OJIOMallTHUBAHUE, LEHTPbI
MHOT000pa3usi M NPOUCXOKICHUS
KYJIBTYpPHBIX pacteHuii u
KUBOTHBIX, ruOpuan3anus,
UCKYCCTBEHHBIN OTOOD.

Hemoncmpayuu:
H. W. Basuios.
Tabauyvt u cxemol. xapra «LleHTpbI

Tlopmpemui:

MHOT000pa3usi U MPOUCXOKICHUS
KYJbTYpPHBIX pacTteHui», «Ilopomabl
JOMAIllHUX JKUBOTHBIX», «Copra
KYJIbTYPHBIX PACTCHHIN.

Obopyoosanue: MyISDKHA TUIOAOB H
KOPDHEIUIOJOB ~ TUKUX (opM U
KYJbTYPHBIX COPTOB  PAaCTCHUI;
repbOapuii «CelbCKOX03IMCTBEHHBIC
pacTCHUS

HaspiBaTh ¥ cCcpaBHUBaTh OCHOBHBIC
ATanbl Pa3BUTHUS celnekuuu. l3marats
yuenue H. U. BaBwioBa o meHrpax
MPOUCXOXKICHHUS KYJbTYPHBIX PACTCHUN;
pa3uyaTh [EHTPhl Ha KapTe Mupa,
CBSI3BIBATH HMX MECTOIIOJIOKECHHE c
oyaramMyd BO3HUKHOBEHUS JIPEBHEUIIINX
UBUJIN3AIUH.

CpaBHHMBaTh coOpTa KYJbTYpPHBIX
pacTeHuid, TOpPOABl  JTOMAITHHX
KUBOTHBIX M WX JHKUX IPEIKOB.
OneHnBaTh poJIb  CENEKINH B
obecriedyeHn MPOOBOJIBLCTBEHHOM
0€30IMacHOCTH YeJI0BEYECTBA
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7.2

Mertonbt u
JOCTHKEHHUS
CEJIEKIIMU PACTEHUN

1 ) KUBOTHBIX

CoBpeMEHHbBIE  METOJbl  CEJEKLHU.
MaccoBblii 51 WHVBUAY AJIbHBIN
oTOOpBl B CEJEKUUH pPACTEHUH U
KUBOTHBIX.

OrneHka sKCcTephepa.

BJ'II/IBKOPOI[CTBCHHOC CKpCIINBAHUC -

uHOpUAUHT. YucTas TuHUS.
CxpelnBaHie YUCTHIX JIUHUM.
['erepo3uc, nnu rubpuiHas cuma.
HepoacTBeHHOE CKpelMBaHUE —
ayTOpPUIMHT. Otnanénnas
rudpuau3anus u e€ yCrexu.

HcKycCTBEHHBIN MyTareHe3 U MOJIy4YeHUe
MOJIMIUIONIOB. JJOCTHXKEHUS CENEKIUN

PackpeiBaTh conxepxaHHE€ TEPMUHOB H
TTOHSTHM: VICKYCCTBEHHBIN otbop,
MacCcoBbIi  OTOOp, HMHIWBUIYaJTbHBIN
oTOOp, JKCTEphEp, OJIMZKOPOJICTBEHHOE

CKpPCHIMBAHUC, YUCTAA JIMHUA, TCTCPO3HUC,

HEPOJCTBEHHOE CKpellMBaHuE,
VICKYCCTBEHHBIN MyTarcHes,
noymrmiaonabl.  CpaBHuBaTh  (HOpMBI

HCKYCCTBEHHOTO OTOOpa (MaccoBOro u
WHIMBHTYIBHOTO), BHJIBI

rubpuan3anuy (6JIU3KOPOJICTBEHHON H
OTAQJICHHOM), CMOCOOBI TOJy4YEHUS
TTOJTUILIIONU]IOB.
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pacTeHuil, >)KUBOTHBIX U
MHKPOOPraHU3MOB.
Hemoncmpayuu:

Ilopmpemui: 1. B. Muuypun, I'. 1.
Kapneuenko, M. @. lBaHoB.
Tabnuyvr u cxemwvl: «OTnaacHHAS
rubpuauzanus», «PaboTel akagemMuka
M. ®. HBanoBay, «llomuriongusy.
Obopyoosanue: MyJISDKA TUIOAOB U
KOpDHEIUIOJOB ~ JUKUX (popm u
KyJbTYPHBIX ~ COPTOB  PAacTEHUH.
Jlabopamopuvie u npakmuueckue
pabomul:

Okckypcusi  «OCHOBHBIE  METOABI U
JNOCTUKEHHUSI CEJIEKUMU pacTeHUul u
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHILIUIO,
IJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA yYaCTOK  WJIU
TEIUTUYHOE X035HUCTBO)

[IpyuBoauTh  mpUMEpPBI  JTOCTUKCHUU

CEJICKIIUYU PACTEHUMN U KUBOTHBIX
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7.3 | buorexnosorus Kak 1 buoTrexnonorus KaK oTpacib | PackpbiBaTh cOJiep:KaHUE TEPMHUHOB M
OTpacib MPOU3BOJICTBA. ['€HHAsT  WMHXKEHEpHWsl. | MOHSITUH: OMOTEXHOJOTHUS, KIJIETOYHas
MPOU3BOJICTBA Oranbl co3nanus pekomouHanTtHol JIHK | urkeHepusi, TeHHas  MHXEHEpHs,

Y TPAHCTEHHBIX OpraHu3MoB. KileTouHas | KJIOHMpOBaHHUE, TPaHCTCHHBIE
unxeHepus.  Kinerounesle  KynapTyphl. | opranu3mel, ['MO  (reHermuecku
MuUKpOKJIOHAIBLHOE pa3MHOXKEHHE | MOIUDUITIPOBAHHBIE OpTraHU3MBbl).
PACTEHHUI. KnonupoBanue | XapakTepu3oBaTb OMOTEXHOJOTHIO KaK
BBICOKOITPOAYKTUBHBIX 0Tpaciib ITPOU3BOJICTBA, OCHOBHBIE
CEIbCKOXO3SIMCTBEHHBIX ~ OPTraHU3MOB. | JOCTHXXEHHS OMOTEXHOJOTHHM B 00JAcCTH
DKOJIOTHYECKHUE U ITUICCKHE MTPOOJIEMBI. | POMBIIIICHHOCTH, CEILCKOTO X035HCTBA
I'MO — T€HETUYECKU | U MEOUILIUHEIL.
MOIU(DHUITUPOBAHHBIE OPTaHU3MBI. [TepeuncnsaTh U XapakKTE€pU30BaTh
Hemoncmpayuu: OCHOBHbBIC METOJIbI Y JIOCTHKCHUS
Tabnuyvr u cxemvt: «OOBEKTHI OMOWHKEHEPUH.
onorexHonorun», «Kiaerounoie OOcyxnaTh 9KOJIOTMUECKHUE u
KYJIBTYPBI ¥ KJIIOHUPOBAHUEY, OTHYCCKUC ACIICKThI HCKOTOPBIX
«KoHCTpyHpOBaHKE 1 IIEPEHOC TEHOB, HCCTIE/I0BaHUH B obnactu
XPOMOCOM OMOTEXHOJIOTHH (KJIOHMpOBaHUA,
HToroBast KOHTPO.ILHAs padoTa HMCKYCCTBEHHOTO  OILIOJOTBOPEHUS,
HaMpaBJIEHHOTO U3MEHEHHUS TeHOMA U
CO3JIaHUS TPAHCTEHHBIX OPTaHU3MOB)

HToro yacoB no teme 3

PesepBHOE Bpems 1

OBIHIEE KOJIMYECTBO 34

YACOB IIO [TPOT'PAMME
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11 KIIACC
Hanmenosanue
Ne KoanuectBo OCHOBHBIE BU/IBI IEATEIBHOCTH
pa3zesoB U TeEM IIporpamMmmHOe conepxaHue
n/n 4acoB oOyJaromuxcs
y4eOHOro mpeaMeTa

Tema 1. DBoJTIONMOHHAA OMOJIOTUSA
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11

DBOJIIOLUA U METOMBI
€€ N3y4eHUs

[Ipeanocbuiku BO3HUKHOBEHUS
HBOJIIOIIMOHHON TEOPHUH. DBOIIOIMOHHAS
Teopust U €€ MecTo B OnoJioruu. Biausinue
HBOJIIOLIMOHHONW TEOPUM  Ha Pa3BUTHUE
OWOJIOTHY U APYTHX HAYK.
CBuieTENHCTBA SBOJIOIUU.
[TasnieonTONIOTMUECKHUE:
MOCJIEIOBATEILHOCTD MOSIBIICHUS BUIOB
B NaJCOHTOJIOTMYECKOM  JIETOIMUCH,
nepexoaHbie POpPMBI.
buoreorpadpuueckue: CXOACTBO |
paznuune (ayH u (Grop MaTrepukoB Hu
OCTPOBOB. OMOpHOJIOTHYECKHE:
CXOJICTBAa U  pa3iuuus HSMOPHUOHOB
Pa3HBIX BUIOB ITO3BOHOYHBIX.
CpaBHUTENEHO-aHATOMUYECKHE:
TOMOJIOTUYHbBIC, aHAJIOTUYHBIE,
PYJIIMMEHTApHBIC OPTaHbI, aTABU3MBI.

MonekynspHO-OHOXUMUYECKHE:
CXOJICTBO MEXaHU3MOB
HACJICJICTBEHHOCTH ¥ OCHOBHBIX

PackpbiBaTh copepaHue TEPMHUHOB 1
MOHSTUH: DBOJIONHUSA, TIEPEXOIHBIC
dbopmbl, (uIoreHeTUYECKUe PSIbI,

BUABI-OHACMHKH, BHUABI-PCIINKTHI,

3aKOH  3apOJIBIIIIEBOIO  CXOJICTBA,
OMOreHETUYECKUI 3aKOH,
FOMOJIOTHYHBIE ¥ aHAJOTWYHEIC

OpraHbl, pyJAUMEHTapHbIE OpIaHbI,
aTaBU3MBI.

[lepeuncnsTh OCHOBHBIE ATAIbl Pa3BUTHUS
ABOJIIOLIMOHHOW TEOPUHU.
XapakTepus3oBaTb  CBUIETEIbCTBA
HBOJIFOLMU:  MAJIEOHTOJIOTHYECKUE,
ouoreorpaduyeckue,
AMOPHUOJIOTHYECKHE,
CPaBHUTEIbHOAHATOMUYECKHE,
MOJIEKYJIIPHOOMOXUMUYECKHE.
[TpuBOIUTH MpUMEPHI NEPEXOTHBIX POPM
OpPraHu3MOB, (PUIOTEHETHYECKUX PSAIOB.

[TpuBoAUTH (OPMYITHPOBKH 3aKOHOB
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MEeTa0O0JIMYECKUX MyTEH Y BCEX JKUBBIX
OpTaHU3MOB.

Hemoncmpayuu:

lopmpemuwi: K. Jlunnen, XK. b. Jlamapk,
Y. Japsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkenb, @. Mromiep.
Tabnuyvr u cxemwl: «Pa3zButne
OpraHUYecKOro MHpa Ha 3emiiey,
penbedHbie TAOMULBI  «3apOBIIIH
MTO3BOHOYHBIX KUBOTHBIX),
«ApPXEONTEPUKCH.

Obopyoosanue:  Ouoreorpaduueckas
KapTa MHpa; KoJUeKIus  «Dopmbl
COXPAHHOCTU UCKOIAEMBbIX >KUBOTHBIX U
pacTeHui»; BIIAKHBIE  IIperaparthbl
«Pa3Butue Hacekomoroy», «Pa3Burue
JISTYTITKHD

OMOreHETUYECKOTO 1 3apOAbIIICBOIO
CX0JCTBa
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1.2

Ucropus pa3BuTus
npejcTaBieHuid 00
ABOJIIOLINHU

OposronmonHas teopust Y. /lapBuHa.
[Ipennocwuiku BO3HUKHOBEHUSA
JapBUHU3Ma.  JIBWKylmue  CHIIBI
SBOJIOLIMM  BUJIOB 10 JlapBuHY

(M30BITOYHOE pa3MHOKEHHE  IIPH

OTPaHUYEHHOCTH pecypcos,
HEONpeIeIEHHAS M3MEHYUBOCTb,
o6oprba 3a CYIIIECTBOBAHHUE,

€CTECTBEHHBIN 0TOOD).

CuHTeTHueCcKas TCOPHA 3BOJIIOIINH

PackpbiBaTh cojepkaHue€ TEPMUHOB U
MOHATUM: CUCTEMATHUKA, €CTECTBEHHbIHN
u HCKYCCTBEHHBIN oTOOoD.
XapakTepu3oBaTh OCHOBHBIC
ABOJIOLIMOHHBIC HJI€H, KOHUEHUHMU U
TEOpPUM; CPABHUBATH B3IJISIbI HA BUJ U
sposironnio K. Jlunues, JXK.b. Jlamapka,
Y. JlapBuHa.

OuenuBaTth BKJIa]1 JInHHES B pa3BUTHE
CUCTEMATUKU U OOBSCHITH IPUHITUTIBI
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(CTD) u e€ 0OCHOBHBIE TIOJIOKECHHUSI.
Hemoncmpayuu:

lopmpemuwi: K. Jlunnen, K. b. Jlamapk,
Y. JlapBuH.

Tabauysl u cxemoi: «Ilomynsiumy,

«Kapra-cxema mapiipyra MmyTenecTBus
Y. JlapBuna», «®opmbl O0OpbOBI  3a
CYLLIECTBOBAHUE, «EcTecTBeHHBIN
otbop»,  «MHorooOpa3ue  COpPTOB
pacteHui», «MHoroo0dpa3zue mOpoA
YKUBOTHBIX)

BxoagHasi KOHTpoJIbHAs padoTa

OuHapHOM HOMEHKJIATYPHI.

XapakTepuszoBaTh  COJEpKaHHE U

3Ha4YCHHUC 3BOJ'IIOHI/IOHHOI?I KOHICIIITMH

K. b. Jlamapxka.

OueHMBaTh €CTECTBEHHO-HAYYHBIE U
COLIMAJIbHO- AKOHOMHYECKHE
MPEANOCHUIKI BO3HUKHOBEHUS

ABOJIIOUMOHHON Teopun Y. JlapBuHa.
PackpeiBaTh coneprkanue 3BOTOLUOHHON
teopurn Y. JlapBuHa; cpaBHUBATh
HEONPEICIEHHYID U ONPEICIIEHHYIO
U3MEHYUBOCTb, €CTECTBEHHBIN WU
HCKYCCTBEHHBbIN 0TOOP, PopMbI OOPHOBI
3a CYILIECTBOBAHHUE.

OnuMchIBaTh MOJIOKEHUS CHHTETUUYECKOU
teopuu 3BosoIUU (CTD) U 0OBACHATH
€€ 3HaueHue 11 OMOJIOTHHA
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1.3

Bun: xpurepun n

CTPYKTYypa.
[Monynsaus KakK
KaK »3JEMEHTapHast
eIMHUIIA BUA

MukposBomonusa.  [lomymsanmst  kak

€IMHHUIA BUJA U DBOJIFOIAH.

Hemoncmpayuu:

Tabnuyvr u cxemwvi: «llomymsuum,
«MyTanmonHas U3MEHYUBOCTD.
Obopyoosanue: MHUKPOCKOTI,

MUKpornpenapar «Jlpo3oduna» (Hopma,
MyTaluu (OpPMBbI KPbUIBEB M OKPACKH
Tena), Mmoaenb-antunkanus «llepexkpéct
XPOMOCOM).

PackpbIBaTh cojiep>kaHHEe TEPMHHOB U
MOHSATUH:  MUKPODBOJIONMS,  BHI,
KpUTCPUH BHUJA, apeasl, IOMYJISAIIs,
reHodoH7, MyTaluh, KOMOWHAITUU
TE€HOB.

XapakTepru30BaTh BU KaK OCHOBHYIO
CHUCTEMATHYCCKYIO STUHUITY U
IIEJIOCTHYIO OMOJIOTHYECKYIO CUCTEMY.
Boeinenars kputepuu Buaa

(Mopdoiorndyeckuii, PU3NMOIOTUUECKUN,

Jlabopamopnwvie u npakmuueckue
pabomul:

JlaGoparopnas pa6ota Ne 1. «CpaBHeHue
BHUJIOB o MOPGOIOTHYECKOMY
KPUTEPHIO»

OMOXUMUYCCKUM, FeHEeTUYECKUH,
AKOJIOTUYECKUMN, TeorpaduuecKuii) u
MIPUMEHATH KPUTEPUHU IIJISI OITUCAHUS
KOHKPETHBIX BUJIOB.
XapakTepu30BaTh NOMYJISIIIUIO KaK
CTPYKTYPHYIO €IMHHUILY BUJIA U
ABOJIIOLIUU.

OnuchiBaTh MOMYJISIUIO MO OCHOBHBIM
MOKa3aTelsIM: COCTaB, CTPYKTypa
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1.4 | Ipwxymye  CHJIBI JBrkymue cuiibl (hakTophl) 3BONIONMK | PacKphiBaTh cofepikaHHe TEPMUHOB U
(3HeMeHTapHBIe BHUJIOB B IpUPOLE. MYTaHHOHHBIﬁ MMOHSITHUM: KOMOHWHATHBHAs
(haKTOPBI) PBOTFOITUN nporecc - KOMOMHATHBHAg | ASMECHIMBOCTB, MyTAIlH, MY TAIIMOHHBI

MPOLECC,  MOMYJISIHUOHHBIE  BOJIHBI,
M3MEHYUBOCTD. [1OMyISIIMOHHBIE BOJIHBI .
. Apei( TeHOB, W3OJAIMS, MUTPAIHH.
u aped renon. M3onsuus u Murpamusi.
XapakTepu3oBaTh AIIEMEHTAPHBIE
HAemoncmpayuu: (GaKkTOpbl  DBOJIOLMHU: MYTALMOHHBINA
Tabauywl u cxemvl: «JBUXYyIINE CUITBI npouecc, KOMOWHATUBHAL
SBOJIIOLTUHN U3MEHYMBOCTD, TOMYISIIMOHHBIC BOJIHBI,
apeiid TeHOB, W3OJISIIUSA, MUTPaLUS.
YcranaBnuBarhb
MIPUYUHHOCJIEACTBEHHBIE CBSI3U MEXKIY
MEXaHM3MOM U PEe3yJIbTaTOM JEUCTBUSA
JIBIKYILIAX CUI (aTIeMeHTapHBIX
(hakTOpPOB) SBOJIOIIUHU
1.5 | EcrecTBeHHBIIT 0TOOp EcrectBennbiii orbop — Hampapisitomuii| PackpeiBaTh cojiepkaHHe TEPMUHOB U

u ero GopMbl

(haxTop IBOJIIOIUH.
DopMBI €CTECTBEHHOTO 0TOOPA.

MOHSATHI: €CTECTBEHHBIN 0TOOp, O0pHOa
3a CyIleCTBOBaHUE.
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Jemoncmpayuu:
Tabnuywvl u cxemol: «ECTeCTBEHHBIN
otOop», «bopr0a 3a cynecTBOBaHUEY

OmnuceIBaTh MEXaHU3M TEHCTBUS
€CTECTBEHHOTO 0TOOpA.

Xapaktepru3oBaTh (HOPMBI €CTECTBEHHOTO
oTbopa (ABIWKYIIUH, CTAOUITU3UPYIOIIUH,
TU3PYITUBHBIN) U CPABHUBATH MX MEXKIY
co00i1.

XapakrepuszoBaTb  00pbOy 3a
CYILIECTBOBAaHME M CpaBHUBATh €&
BU/JIbI (MEKBUIOBAsI, BHYTPUBUIOBAS,
Ooppba ¢  HEOJIArompusTHBIMU
(dakTOpamMu BHEITHEH Cpe/ibl)

80



®denepanpHas padbouas mporpamma | buonorus. 10—11 kmaccsl (6a30BbIi YPOBEHB)

1.6

Pesynprarsl
HBOJIIOIUH:
MPUCTIOCOOTICHHOCTh
OpPTraHU3MOB U
BU1000pa30BaHue

[Ipucnoco0IeHHOCTh  OPraHU3MOB
KaK pe3ynbTat 3BoJtonuu. [Ipumepst
IPUCIIOCOOIEHUH Y OpraHU3MOB.
Apomopdo3bl 1 HIMOaANI TALUH.
Bua u BugooOpazoBaHue.

Kpurepuu Buga. OcHOBHbIE (HOPMBI
BHUJ1000pa30BaHus: reorpaduueckoe,
HKOJIOTUYECKOE.

Hemoncmpayuu:

Tabnuywvl u cxemol:
«IIprcnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpadpuueckoe BUI00Opa30BaHUEY,
«DKOJIOTUYECKOE BUI000Pa30BAHUE.

Obopyoosanue: KOIICKIUS
«ITpuMepsl 3aIUTHBIX
MPUCTIOCOOJICHUM Y YKUBOTHBIX),

PackpblBaTh coaepkaHH€ TEPMUHOB U
MTOHATHIA: MPUCTIOCOOJIEHHOCTD,
MTOKPOBUTEIbCTBEHHAS u
IIPENOCTEPETAOIIAS OKpacka,
MAaCKHUpPOBKa, BUI000pa30BaHNUE.
OnuceiBaTh MEXaHW3M BO3HHKHOBEHUS
IPUCIIOCOOICHU y OpPraHU3MOB.
BbIsSBIATE 110 M300paKeHUsIM, Ha KUBBIX
1 (DMKCUPOBAHHBIX MpernapaTax npuMepbl

IPUCIIOCOOTIEHHOCTH pacTeHuit u
KUBOTHBIX K YCIIOBUSIM CPEIbl OOUTaHUsI,
JIOKa3bIBaTh OTHOCHUTEIBHYIO
1e1eco00pa3HOCTh MPUCTIOCOOICHHI.
XapakTepu30oBaTh CIOCOOBI "
MEXaHHU3MbI BUI000pa30BaHUS;

OIMMCBIBATb U CPABHUBATH OCHOBHLIC
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KOJUIEKIIHSI HACEKOMBIX C Pa3IMYHbIMU
TUIIAaMH OKpAacky; Habop IUIOJOB H
CEMSIH.

Jlabopamopnvie u npakmuueckue
pabomul:

JlaGopatopHas padota Ne 2. «Onucanue
MIPUCTIOCOOJICHHOCTH OpTaHW3Ma W ¢
OTHOCHUTEJIFHOTO XapaKTepay

(hOpMBI SIKOJIOTHYECKOTO U
reorpauyeckoro BUa000pa3oBaHus

1.7

Hanpasnenus u nytu
MaKpO3BOJIFOLIUU

MakponsBodonus.

dopMbI 3BOJTIONNH: PrIIeTUYECKas],
JIMBEpTreHTHAs, KOHBEPTeHTHas,
napaiensHas.  HeoOpatumocTtsb
sposmonud. Ilpoucxoxiaenue  oOT
HECTCIIUATU3UPOBAHHBIX TMPEIKOB.
[Iporpeccupytoias cenyanu3ausi.
AnanTuBHAs paguanus.
Jemoncmpavuu:

Ilopmpempsi: A. H. CeBeplioB.
Tabauyst u cxemvt: «KApoMopdo3b1»,
«Manoamanrauuny, «OOmas
JIeTeHEepalus.

Obopyoosanue: monenb «OCHOBHBIE
HaIpaBJICHUS YBOIOIUNY; 00bEMHAS

PackppiBaTh copepxaHne TEPMHUHOB U
MOHSITUH: MaKpOdIBOJIIOIHS,
¢dbusiorenes, OUOJOTUUECKUN MPOTpecc
u perpecc, apomop¢o3,
uanoaganTanus, olmmas aereHepanus,
aJlanTUBHAS PaIUALINSL.
XapakTepru3oBaTh (OPMBI IBOJTIOIIHH.
BoisBisats apomopdo3sl u
UIM0A/IANITAllUN Y PACTCHUN U
KUBOTHBIX.

CpaBHHBaTh OMOJIOTHYCCKUN TIPOTPECC U
Ouonoruueckuii perpecc, apomophos,
WIM0a AN Talluio U OOIIYIO

JIeTCHEPAIIHIO.
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MOACIIb ((CTpOCHI/IC T'OJIOBHOI'O MO3ra
ITIO3BOHOYHBIX»

BBIABIIATE B3aMOCBSI3U MEXKAY ITyTIMU
U HaIpaBJICHUSAMHU  HBOJIIOLUU y
PACTEHHUU U )KUBOTHBIX

HMToro 4acoB mo reme 9

Tema 2. Bo3HMKHOBeHHE M Pa3BUTHE *KU3HU HA 3emule
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2.1

Uctopus xu3HU Ha
3eMJie 1 METOJBI €€
W3YyUYCHHS.
I'unorte3sl
MIPOUCXOKICHUS
’KHU3HHU Ha 3eMiie

JloHayuHble TpencTaBICHUS 0
3apoxaeHnn  Ku3HM.  HayuHble
TUII0TE3bl BOSHUKHOBEHMS )KU3HU Ha
3emiie: aOMOTeHe3 U MaHCTIEPMHUSL.
XUMHUYECKAs SBOJIIOLIUA.
AOHOTEeHHBI CHHTE3 OpPraHUYECKUX
BEIIECTB u3 HEOPraHUYECKHX.
DKCNEPUMEHTAIBHOE MTOITBEPKIACHUE
XUMHUYECKOU IBOIOLIUU.

HavanpHble dTambl  OHMOJIOTHYECKOU
spomtonnu. l'mmoresa PHK-  mwpa.
dopMupoBaHUE MEMOPAHHBIX CTPYKTYP
u BO3HUKHOBECHHUE IIPOTOKJIETKHU.
IlepBble KIETKH W WX HBOJIOLMA.
@opMHUpPOBAaHUE  OCHOBHBIX  TpYIII
JKUBBIX OPTaHU3MOB.

Hemoncmpayuu:

Topmpemui:

®. Penu, JI. [Tactep, C. Mumiep,

A. U. Onapumn, I'. FOpwu.

Tabnuywvl u cxemol: «BO3HUKHOBEHHUE

CoaHEYHOM CHCTEMBIDY,

PackpbeIBaTh cojpepkaHue TEPMHHOB H
MOHATUM: KpealMoHU3M, aOUOTEHE3,
BUTAJIU3M,  IAHCIIEPMUSA,  OHMOII0A3,
KOallepBaThl, MPOOMOHTHI, CHMOMOTCHE3.
XapakTepu3oBaTh METOJABl HU3YUYCHUS

HCTOPHUYCCKOI'O IIpOoHLIOro 3emiu.

Hepe‘-II/ICJ'ISITB OCHOBHBIC OTaIllbl
XUMHYECKOMN )51 OMOJIOrNYECKOM
OBOJIFOITHH.

N3narats copep:kaHue TUIOTE3 U TEOPUI
BO3HMKHOBEHHUS KU3HM Ha  3emiie
(kpealmoHu3Ma, CaMOIMPOU3BOJIBHOTO
3apOKICHUS (CTIOHTAaHHOTO),
nancriepmuu, runore3sl  PHK-mupa).
OnuceiBaTh 3KcniepuMenThl C. Muuiepa
u I'. IOpu 1o nosiy4eHu0 opraHu4ecKux
BEIIECTB M3 HEOPraHUYECKUX MyTEM
a0MOTeHHOTO CHHTE3a
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«Pa3BuTHE OpPraHUYECKOTO MHUpPAY,
«PacturenbHas knetka», « KuBoTHas
KJIETKaY, «IIpokapuoTnueckas
KJIETKa»
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2.2

OCHOBHBIC ATaIbI
9BOJIIOIITNH
OpraHu4CCKOro MHpa
Ha 3CMJ'I€, Pa3BUTHUC
JKW3HHU I10 3paM U
Imepuoaam

PazBuTtHe )xu3HM Ha 3eMIIe 110 3paM U
nepuoaam. Karapxei. Apxeiickas u
nporepo3ouckas 3pbl. [Taneozonckas
apa u e€ mepuoIpl: KEMOPHUICKUH,
OPIOBHUKCKHUH, CUITYPUUCKUH,
JICBOHCKHUM, KAMEHHOYTOJIbHBIM,
IIEPMCKHU.

Me3so030iickas 3pa u €€ nepruoabl:
TPUACOBBIM, FOPCKUM, METIOBOU.
Kalino3oiickas 3pa u €€ nepuomsl:
MaJ€OreHOBBINM, HEOICHOBBIN,
AHTPOIIOT€HOBBIM.

XapakTepucTHUKa KiuMara u
re€0JIOTHYECKHUX MPOLIECCOB.
OCHOBHBIE ATaNbl 3BOJTIOLIUU
PACTUTEIBLHOTO U KUBOTHOTO MUpA.
Apomopdo3bl y pacTeHU# U
)KUBOTHBIX. [losiBIeHME, pacuser u
BBIMUPAHHE TPYII HKUBBIX

OpTaHN3MOB.
Hemoncmpayuu:

Tabnuyvr u  cxemwi:  «Pa3Butne
OPTraHUYECKOTO MHPA»,
re0XpPOHOJIOTUYECKAS TabnuIIa;

PackpriBath conep:kaHue TEPMUHOB
Y TIOHSITUI: 30H, 3pa, IEPUOI,
apoMop$o3bl, UINOAAANTAIIMH. 3HATh
MOCJIEA0BATEIBbHOCTD SOHOB:
KaTapXxeu, apxeu, IpoTepo30u,
(baHepo30ii; 3p: apxenckas,
IIPOTEPO30MCKAsL, MATIEO30MCKas,
M€3030MCKasl, KAMHO30MCKasl; IEPUOIOB:
KEeMOPHUICKUI, OPIOBUKCKUM,
CUITYPUMCKHUI, IEBOHCKHUI,
KaMEHHOYTOJIbHBIN, IEPMCKUH,
TPUACOBBIN, FOPCKUI, MEJIOBOM,
[TAJIEOTEHOBBIN U HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepu30BaTh OCHOBHBIE
COOBITHSI B Pa3BUTHUU OPTAaHUYECKOTO
MHpa TI0 ApaM U TIeproaam
re0JIOTMYECKOW UCTOPUU; ITAIIBI
Pa3BUTHUSI PACTUTEIIHLHOTO U
’KUBOTHOTO MUpa. Beiienurtsb
rJIaBHbIC apoMOpPGhO3bl pACTCHUN U
KUBOTHBIX. CpaBHUBATHh MEXKIY
co0ol mpecTaBuTeNCH
CUCTEMATUYECKUX TPYIII
OpPTraHU3MOB, BBISBIISITH YEPThI
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KoJutekiusi  «DOpMbI  COXPAHHOCTH
MCKOIAEeMbIX )KUBOTHBIX U PACTCHUI».
Jlabopamopnsle u npakmuyeckue
pabomul:

YCIOKHCHHUA U HpI/ICHOCO6JI€HHOCTI/I
K YCJIOBHAM JKU3HHU
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[TpaxTrueckas pabora Ne 1. «3yuenue
UCKOIIAEMBIX OCTATKOB pAacCTEHUH W
KUBOTHBIX B KOJUICKLIUSX).

DKCKypcust « DBOJIOLNS OPraHUYECKOTO
MHpa Ha 3emie» (B
€CTECTBEHHOHAYYHbIN 15805
KpaeBeIUeCKUil My3eil)

2.3

CoBpeMenHas
cucrema

OpPraHU4YCCKOTI0O MHpa

Cucrema OpraHHU4YCCKOro Mwupa Kak

oTpakeHue  HBoJoIMU.  OCHOBHBIC
CHUCTEMATHUYECKHUE TPYIIbl OPraHU3MOB.
Hemoncmpayuu:

Tabnuyvst u cxemvli: «CoBpeMeHHas
CUCTEMA OPraHUYECKOT0 MUPay

PackpeiBaTh coxepkaHuE€ TEPMUHOB U
MTOHATHN: CUCTEMATHKA, UICKYCCTBEHHAS U
€CTECTBEHHas KjlaccupuKalus, OMHapHas
HOMEHKJIATypa, IIPUHLIAIL
MEPAPXUYHOCTH.

XapakTepu3oBaTh COBPEMEHHYIO CUCTEMY
OpraHU4eCcKOro Mupa
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2.4

DBOJIOIMS YeI0BEKa
(anTpOnOreHe3)

DOBOJIONMSL 4YeJIOBEKAa. AHTPOMOJIOTHUS
Kak Hayka. PazBuTue npeacraBiieHuil o
MPOUCXOXKJIEHUHU 4YesoBeKa. MeTobl
M3yudeHHs aHTpornorene3a. Cxo/cTBa u
pasnnuyus 4elioBeKa U )KUBOTHBIX.
CucteMaTUuecKoe MOJIOKEHNE YETOBEKA.
Hemoncmpayuu:

Ilopmpemur: Y. [lapBun. Tabauywvl

u cxemol. «CpaBHEHHE
aHATOMUYECKUX YEePT CTPOCHUS
YeJIoBeKa M 4eJI0OBEKOOOPa3HbIX
00€3bsIHY.

Obopyoosanue: CIICTIKH WIn
U300paXKCHHSI KAMCHHBIX OPYIH

PackpeiBaTh colepxkaHue TEPMHUHOB U
ITOHSATHI: AHTPOIIOJIOT U,
AQHTPOINOIEHE3, 4YEJIOBEK  pPa3yMHBIN
(Homo  sapiens), mOpsIMOXOXJIEHUE,
BTOpasi CHTHAJIBHAS CUCTEMA.
[lepeuncnsaTh 3aa4u aHTPOIIOJIOTHH,
ATallbl CTAHOBJICHUS Y PA3BUTHS
MPEJICTABICHUIN O MPOUCXOKICHUN
YeJI0BeKa.

N3naratb  OCHOBHBIE  TOJIOKECHUS
teopun Y. JlapBuHA, KpUTHUYECKHU
OIICHUBATh HEHAYUYHYI0 HH(OPMAIIUIO
O TMPOUCXOXKJICHUU YEJIOBEKAa. 3HATh
CHUCTEMATUYECKOE MOJIOKEHUE

MIEPBOOBITHOTO YEJIOBEKA: KaMHUYOIIECPHI,
pyouiia, ckpebiia

KonTpoabnass padora Nel IBosronust
yeJIoBeKa

Busia Homo sapiens, mepeuucisith ero
MOp(0I0Tro-aHATOMUYECKUE TTPUZHAKU
pa3HOro ypoBHS (THI, KJIacC, OTPSIA U
Jp.).

VYcranaBnmuBaTh 4YepThI  CXOJICTBA W
pasIuYMii  YeloBeKa W HKUBOTHBIX.

OOBSICHATH U OLOCHMBATL 3HA4YCHUC
Hay4HBIX 3HAHUU O MMPOUCXOKICHUN
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YeJIoBeKa JIJIs TIOHUMAaHUsI MeCTa U POJIH
YEeJI0BEKa B IPUPOJIC
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2.5

JIBUMKyIIME CUIIBI

(dbakTophr)
aHTPOTOreHe3a

JBroky1iuye CHJIBI (dakToph)
aHTPOTIOTCHE3A. Hacnencrennas
W3MEHYUBOCTh U €CTECTBEHHBIN 0TOOD.
OO0I11eCTBEHHBIN obpa3 'KU3HU,
U3TOTOBJICHHE opynui Tpyaa,
MBIIICHUE, peub. Jemoncmpayuu:
Tabnuysr u  cxemwl:  «CpaBHEHUE
aHATOMHYECKHUX YePT CTPOCHUS YeTIOBEKA
u 4YeJI0BEKOOOPa3HbIX 00€3bsIHY,
«OCHOBHBIE M€CTa MAJICOHTOIOTHYECKUX
HAXOJI0K MIPEIKOB COBPEMEHHOTO
YEIIOBEKAY.

O0opynoBaHue: MYJISIKU
«ITpoucxoxnenue YEeJI0BEKa

(MaJICOHTOJIOTUYECKHUE HAXOIKH )»

PackpbIBaTh coliep:kaHre TEPMHHOB U
MOHATHN: (AKTOPBl AHTPOIIOTEHE3a,
IPYNIIOBOE COTPYAHUYECTBO, pEUb,
opyauitHas NeSITETbHOCTD,
OJIMMOPHU3M.

XapakTepu3oBaTh ABMKYIIUEC CUITBI
(dbakTophr) AHTPOIIOTEHE3a:
OMOJIOTUYECKHE M  COIMAJIbHEIC,
CpaBHUBATh UX MEXKITY COOOM
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2.6

OCHOBHBIC cTaanun
OBOJIFOIIMH YCJIOBCKA

OCHOBHBIE CTaJIMHA U BETBH YBOJIIOINHU
YEJIOBEKA: aBCTPAJIONUTEKH, HelmoBek
yMenblid, YenoBek npsMOXOASIINN,
YenoBek HeaHaepTanbCKui, YemoBek
pa3yMHBI ~ COBPEMEHHOTO  THIIA.

HaXOI[KI/I HCKOITa€CMBbIX OCTAaHKOB,

BpeMsl ~ CyIIECTBOBaHHUS,  00JacTh
pacIrpocTpaHeHus, 00BEM TOJOBHOIO
MO3ra, 00pa3 KU3HH, OPYIUSL.
Jemoncmpavyuu:

Tabnuyvr u cxemvi: «OCHOBHBIE MECTa
MaJeOHTOJIOTHYECKUX HAXOJJOK MPEIKOB
COBPEMEHHOI'0 YeJIOBEKa,

«JlpeBHeWmme  JHOIN, «JIpeBHue
moan», «[IepBbie COBpEMEHHBIE JIFOIN.

O0opynoBaHue: MYJISIKU

«IIpoucxoxaeHue uemoBeka» (OHOCTHI
aBCTPAJIONIUTEKA, MUTEKAHTPOTIA,
HeaHAepTalbla, KPOMAaHbBOHIIA);
CIICTIKH WM HW300paKeHUsT KaMEHHBIX
OpyIui  MEepBOOBITHOTO  YelIOBEKa:
KaMHHUYOIIEphl, pyOuia, ckpebdia

PackpbiBaTh coaepxaHue TEPMUHOB U
MOHSTUW: ABCTPAJIONMUTEK, YEIOBEK
YMEJbIA, YEJIOBEK MPAMOXOISIINH,
HeaHjepTajell, KpOMaHbOHEII,
HEOJIMTHYECKast PEBOJTIOLINS,
NEepBOOBITHOE UCKYCCTBO.

XapakTepu3oBaTh U CPAaBHUBATH MEXKTY
cOo0OM OCHOBHBIC CTAIWH DBOJIIOLIUHA
YeJIOBEKa: XPOHOJOTHYECKUH BO3pacT,
apea pacnpocTpaHeHUS, 00BEM
TOJIOBHOIO Mo3ra, o0pa3 KU3HH |

opyausa Tpyaa
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2.7 | YenoBeueckue pachl 1 Yenoseueckue  pacbl.  (OCHOBHBIE PackpeiBaTh conepkaHuE TEPMUHOB
U IPUPOHBIE OoNpIIME  pachl:  €BpONEOUHAs W TOHATHI:  pachkl, PaCOTECHE3,
aJanTanyy 4eJI0BEKa (eBpaswmiickasi), HETPOo- COLMAIIJIAPBUHU3M, pacusm,
aBcTpajioujiHasi  (dKBaTOpHUAIbHAas), MeTHCalus.  XapakTepu3oBaTb U
MOHTOJIOMHAS (azuarcko- CpaBHUBATh MPEJICTABUTENEN
aMepHUKaHCKasi). YEJI0BEYECKHX pac,
YepThl MIPUCIIOCOOJICHHOCTH | pacKpbIBaTh MPUYUHBI U MEXaHU3MBbI
MPEJICTABUTENIEN YEIOBEYECKUX pac K | paCOreHe3a, MEPEUYUCATh W IMPUBOJUTH
YCJIOBUSIM CYIIIECTBOBaHUS. EAMHCTBO | mpUMeEpbl MPUCTIOCOOIEHHOCTH YeOBEKa
YEJIOBEUECKUX pac. Kputunka |k YCIIOBUSIM cpenpl, MIPUMEPHI
COLMAIBHOTO JIAPBUHU3MA U pacU3Ma. MIPUCIIOCOOUTETHFHOTO 3HAYEHUSI PACOBBIX
Jlemoncmpayuu: IIPU3HAKOB.
Tabauywl u cxemwl: «YenoBeueckne Jloka3piBaTh e€AUMHCTBO Buga Homo
pacbD» sapiens, HAy4YHYI0 HECOCTOSITEIIbHOCTh
PacoOBBIX TEOPUW, UICH COLHUAIBHOTO
JapBUHHU3MA U pacu3Ma
Htoro yacoB 1o teme 9

Tema 3. OpranusmMsl 4 OKpy:KawIas cpeaa
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3.1 | Dkonorus Kak HayKa DKoJOorus Kak HayKa. 3a/1aud U pas3zeibl | PackpbiBaTh COAEpKaHUE TEPMHUHOB U
JKOJIOTUH. MTOHSATHIA: AKOJIOTHS, IOJIEBBIE
MeTobl 5KOJIOTUYECKUX UCCIEA0BAHUN. | HAOJIOICHMUS, AKCIIEPUMEHTHI,
DKOJOTUYECKOE MHUPOBO33pPEHNE | MOHUTOPUHI  OKPY’KAIOWIEH CpPEabl,
COBPEMEHHOIO YyeJoBeKa. | MOJACIMPOBAHME, HKOJIOTUYECKOE
Jemoncmpayuu: MHUPOBO33pPEHUE.
llopmpempwi: A. I'ymb6onsar, K. [lepeuncnsaTh 3amaun 3KOJOTUH, €€
®. Pyube, J. [ekken. pa3zielibl U CBSI3U C IPYTUMHU HAayKaMHU.
Tabauyvr u cxemsvi: kapta «lIpupoansie XapaKTepu30BaTh . METO/IBL
30HBI 3eMITID AKOJIOTMYECKUX UCCIEIOBAHUM

3.2 | Cpensl obutanus u Cpenpl oOMTaHus OPraHU3MOB: BOJIHAsl, | PackpbIBaTh cojepkaHUE TEPMUHOB

HKOJIOTHYECKUE
(dakTopbl

Ha3CMHO-BO3AylIHAA, IIOYBCHHAasI,

BHYTpPH- OpraHu3MeHHasl.
Dkosiornueckue GakTophl.

Knaccudukanus 3K010ru4ecKux

M TOHATHM: cpena  oOWUTaHWS,
AKOJIOTHYECKHUE bakTopsl,
OMOJOTUYECKUIA ONITUMYM,

OrpaHUYMBAIOIIUN (JIMNMUTHPYIOLIUH )
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(dhaxkTopoB: abMOTHYECKUE, OMOTUUECKUE U
AHTPOIMOTCHHBIEC.

JlelicTBHE IKOJTIOTMYECKUX

(bakTOpOB Ha OPraHU3MBbI.
Hemoncmpayuu:

Tabnuyvt u cxemsvi: «Cpenibl OOUTAHUS
OpTraHU3MOB»

dhaxTop.
XapakTepru3oBaTh yCIIOBUSA cpen
OOUTaHWSI OpPTraHHU3MOB;

KJIacCU(PUITMPOBATh M XapaKTEPHU30BATh
sKOJIOTHYECKUE (PaKTOPbI: A0MOTUYECKUE,
OMOTHUYECKUE " AHTPOIIOTCHHBIE.
OnuceiBaTh JACMCTBHE DKOJOTHMYSCKHUX

bakTopoB Ha OpraHU3MBI.
XapakTepu3oBaTh OCOOEHHOCTH
CTpPOCHUS u KUBHEJEATEIHOCTU

pPacCTeHM M JKUBOTHBIX Pa3HBIX Cpell
oOuTaHus
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3.3

AOUOTHYECKHE
bakTOpbI

Abuotuueckue (haKTOpBHI: CBET,

TeMITepaTypa, BJIQKHOCT.
dortonepuoausm.IIpucrnocobnenus
OpraHHU3MOB K JICHCTBHUIO a0HOTHYECKHUX
(dakTopoB. buosornyeckue puTMbI.
Jemoncmpavyuu:

Tabauyvt u cxemvi: «DOTONMEPUOTUZM).
Jlabopamopnsvie u npakmuueckue
pabomul:

JlabopaTtopHas pabota Ne 3.
«Mopdonoruueckue 0COOEHHOCTH
pacTeHUM U3 pa3HbIX MECT OOUTAHUSY.
JlaGoparopnas pabora Ne 4. «Bnusnue
CBETa HA POCT M PA3BUTHE YEPEHKOB
KOJIEyCa»

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSTHI: a0MOTUYECKUE (PaKTOPHI,
dhoTonepruoan3M, OMOIOTHYECKUE
PUTMBI.

AHanu3upoBaTh NEHCTBUE CBETa,
TEeMIIepaTypbl, BIAKHOCTU HA OPTaHU3MBbI
u IPUBOJIUTH MPUMEPHI
IPUCIIOCOOTIEHHOCTH OpPraHHU3MOB.
[IpoBoauTh OHONOrHMUECKUE HAOTIOACHHUS
U 0OPMIISITH PE3yNbTaThl MPOBEAEHHBIX
HaAOJIIOICHUN
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3.4

buotnueckue
bakTOpbI

buotnueckue (bhaKTOopHI. Bubr
OMOTHUYECKUX B3aMMOJICHCTBUM:
KOHKYPEHITUS, XUIITHUIECTBO, CHMONO03 U
ero gopmel. [1apazuTtusm, koomnepanus,
MYyTyaJii3M, KOMMEHCAJIN3M
(KBapTUPAHCTBO, HAXJICOHUYECTBO).
AMeHcanu3M, HeUTpanu3M. 3HauYEHUE
OMOTHYECKUX

B3aUMOJECHUCTBUNA JJISI CYIIECTBOBAHUSA

OpraHHU3MOB B IIPHUPOJIHBIX COOOIITECTBAX.
Jemoncmpayuu:

Tabnuywvl u cxemol.: «llumieBnie HEm»

PackpbiBaTh copep:kaHue TEPMUHOB
U TIOHSTHI: OMoTHYEeCKHE (PaKTOPHI,
XHUIIHUYECTBO, napasuTU3M,
KOHKYPEHIIHS, MyTyaJIn3M, CHMOHO3,

KOMMCHCAJIN3M, HaXJI€6HI/I‘{CCTBO,

KBApTUPAHCTBO, aMEHCAJIN3M,
HEUTpaIU3M.
XapakTepu3oBaTh OnoTHYECKHE

(hakTOpHI ¥ BUIbI B3AMMOOTHOIIICHUM
MEXJly OpraHM3MaMu; MPUBOJIUTH
MIPUMEPBI B3aMMHOM
MPUCIIOCOOJIEHHOCTH ~ OpPraHU3MOB.
CpaBHUBaTh MEXIy COOOW BHIBI
OMOTHYECKUX B3aMMOJICUCTBUI
OpraHu3MOB
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3.5 | Dkojoruyeckue 1 DKOJIOTUYECKHE XapaKTEPUCTUKU PackpbiBaTh copep:kaHue TEPMHUHOB U
XapaKTCPUCTHKH nonyJjisiiud. OCHOBHBIE TOKa3aTENH MOHATUM: TOMYJIALMS, YHUCIEHHOCTD,
BUJIa 1 MO AN TONYJISILUK: YACIICHHOCTD, INIOTHOCTb, | INIOTHOCTB, POKJIAEMOCTh, CMEPTHOCTE,

POXKJ1aeMOCTh, CMEPTHOCTb, MPHUPOCT, MIPUPOCT, MUTpaLs, JTMHAMUKA
murpanus. JIMHAMUKa YHCICHHOCTH YUCJIICHHOCTH TIOMYJISIINN.
MOMYJISIIUU U €€ PEeTyJISIIHS. XapakTepru3oBaTh OCHOBHBIE MTOKA3aTeN
Jemoncmpayuu: 1 DKOJIOTHYECKYIO CTPYKTYPY
Tabuysr u cxemvr: «[lomynsipay, | TOMY/UIUMH; OMHUCHIBATE MEXAHU3MbI
«3aKOHOMEPHOCTH pocTa uucieHHocty | PETY/PILHH HUCICHHOCTH MOy AT
NOMYJISIUUA ~ UHOY30pUU-TYPEITbKNY.
Jlabopamopuvie u npakmuueckue
pabomul:
[TpakTuueckas padora Ne 2. «IToacuér
TJIOTHOCTH TOMYJISIIIUN pa3HBIX BUIOB
pacTeHui»

Htoro yacoB 1o teme 5

Tema 4. Coo01iecTBa M IKOJOTHUYECKHE CHCTEMbI
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4.1 | CooO1ectBa Co00111eCTBO OpraHu3MoB — OHOIIEHO3. PackpbiBaTh cojiepskaHME TEPMUHOB U
OpraHM3MOB CtpykTypbl OwWoIrle HO3a: BHUIOBaS, MOHATUH: OMOIEHO3, HJKOCHCTEMA,
MIPOCTPAHCTBEHHAs, Tpodudeckas OMOTEOIICHO3, BHJIbI-IOMHHAHTEHI,
(rtutieBast). Bubl-noMUHAHTHI. JKOJIOTUYECKAs HUIIIA.
Cas3u B Ononenose. Jemoncmpayuu: XapaxkTepr30BaTh OuoIEeHO03
Tabauyvr u cxemwvi: «llumeBsie 1Emm, (coo0mIeCTBO), €ro BHI0OBY1O,
«bHOLIEHO3: COCTAB U CTPYKTYpay. MPOCTPAHCTBCHHYIO W TPO(QHICCKYO
Obopyoosanue: MOCIb-aNTUTHKALIAS CTPYKTYPBhI.
«Tunuynbie OMOLIEHO3BDY; TrepOapuit OO0BACHATH poib KOMITOHEHTOB
«PactuTenbHBIe COOOIIECCTBAY; OuorieHo3a B MOJJCPKAHUU €0
KOJITIEKIIHS «bHOIeHO3) CTPYKTYpbl M  CYIIIECTBOBaHMUS  Ha
onpenenéHHon Tepputopun. OOBICHATH
OMOJIOTHYCCKHN CMBICTT SIPYCHOCTH |
JIMCTOBOM MO3auKH. CpaBHuBaTh
KOMIIOHEHThI OUOIIEHO30B, UX BUIOBYIO,
MPOCTPAHCTBEHHYID H  TPOPUUIECKYIO
CTPYKTYPBbI, CBSI3U MEXy OpraHU3MaMu
4.2 | DKOCUCTEMBI u DKOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI). | PackpbiBaTh cojepkaHue TEPMUHOB U

3aKOHOMCPHOCTH HUX

CYIIECTBOBAHUS

IToHsaTHe 00 PKOCHUCTEME U
OHMOreoleHO3E.
OyYHKITMOHAIbHBIE KOMITOHCHTBI

MOHATUM: DKOCHUCTEMa, OHOreoIeHO3,
MPOYIICHTHI, KOHCYMEHTBI, PEYIICHTHI,
TpopHUIECKHE YPOBHH, TTUIIICBAs
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9KOCHUCTCMBI: ITPOAYIHCHTBI, KOHCYMCHTHI,

peIyIEHTHI.
KpyTroBopoT BemecTB U MOTOK YHEPTUU B
AKOCHUCTEME.

Tpoduaeckue (nuIIeBbIE) YPOBHH
AKOCUCTEMBI. [IHIEBbIC 1NN U CETH.
OCHOBHBIE TTOKA3aTEIN SKOCUCTEMBI:
Omomacca, mpoayKIus. DKOJIOTHYECKUE
MUpaMUIBL: IPOTYKIIMH, YUCICHHOCTH,
onomaccel. CBOMCTBA YKOCUCTEM:
YCTONYUBOCTD, CAMOPETYJISAIIHS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Ilopmpempwi: A. JIx. Tencnu, B.

H. Cyxkaués.

Tabauysl u cxemoi: «IIpupoaHbie
coobmecTBay, «llenu muTaHus»,
«IKOJIOTHYECKas ITUPAMHUIAY

ETb U CETh, IKOJOTHUECKUE MUPAMUJIBI,
Oouomacca, MPOIYKIHS, CYKIIECCHSL.
XapakTepu30BaTh CBOWCTBA SKOCUCTEMBI
(e€ crmocoOHOCTH K JUTUTETHHOMY
CaMONOJIeP>KaHUI0, OTHOCUTEIHHO
3aMKHYTBII KPyTOBOPOT BEILIECTB,
HE00XOIUMOCTh TIOTOKA SHEPTHH).
CpaBHHMBATh ACTOMIIHBIC U JETPUTHBIC
MUILEBbIC [ENH, TPOPHUECKHUE YPOBHU
HKOCHUCTEMBI.

PaznuuaTh nupaMupl IPOIyKIHH,
MUPaMU/Ibl YUCIEHHOCTH U THPAMHUIBI
OMOMAcCCHhI.

CocTaBnsTh 1IEMU U CETH MTUTaHUSI.
IlepeuncnsaTh CBOMCTBA SKOCUCTEM:
YCTOWYNBOCTD, CAMOPETYJISIIHS,
pa3BUTHE (CYKIIECCHS).

OnuceIBaTh MEXaHU3M TTOIICPKAHUS
paBHOBECHUS B 9KOCHCTEMAX.
XapakTepru30BaTh CYKIICCCUH, BBISIBIISATH
MPUYHUHBI U 00IHE 3aKOHOMEPHOCTH
CMEHBI 3KOCHCTEM
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4.3

IIpuponnsie
DKOCHUCTEMBI

[IpuponHbIE SKOCUCTEMBI.

DKOCHCTEMBI pEK U 03€Ep.
DKocHucTemMa XBOMHOI0O WIn
HIMPOKOJIUCTBEHHOTO JIECa.

PackpriBaTh copep:kaHne TEPMUHOB U
MOHATHUI: BOJIHBIE SKOCUCTEMBI,
OuoreoreHo3bl, (PUTOIIIAHKTOH,
300IUIAHKTOH, OEHTOC, TyMYC.

Jemoncmpayuu:

Tabauyvt u cxemvi: « IKOCUCTEMA
TUPOKOJIMCTBEHHOTO Jecay,
«IDKOCHCTEMa XBOMHOIO Jecay,
«buoreH03 BogoEMa.

Obopyoosanue: TepOapUN 1 KOJUICKIIUU
PACTeHHM M )KMBOTHBIX,
MPUHAICKAINX K Pa3HBIM
AKOJIOTHYECKUM TpynraM OJHOTO BUJIA

[IpuBOANTH MPUMEPHI PUPOIHBIX
DKOCUCTEM CBOEH MECTHOCTH.
CpaBHHBaTh HA3€MHBIE U BOJIHBIE
HKOCUCTEMBI; OPraHU3Mbl, 00pa3yIoLme
pazHble TpOo(hUUECKUE YPOBHU
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4.4 | AHTpOTIOTCHHBIC AHTPOTIOT€HHBIC SKOCHCTEMBL. PackpbIBaTh copepkaHue TSPMUHOB H
HKOCHUCTEMBI ATpPO3KOCHCTEMBL. MOHSTUHN: aHTPOIIOTCHHAS YKOCUCTEMA,
Ypb6oskocructeMbl. bruonorudeckoe u arpo’KocucTema, ypooskocucrema,
X03SHCTBEHHOE 3HAYCHUE OounopazHoobOpasue.
arpo3KoOCHCTEM U yp603KOCI/ICTeM. XapaKTepI/ISOBaTB AIrpO3KOCUCTEMBI U
Bbuopasnoobpasue kak hakTop ypOOIKOCUCTEMBI, 0COOCHHOCTH UX
YCTOMYHUBOCTH IKOCUCTEM. CYILIECTBOBAHUS.
CoxpaHeHne OMOJIOTHYECKOTO [IpuBOAUTH MPUMEPHI AHTPONIOTEHHBIX
pa3HooOpasus Ha 3eMile. DKOCHCTEM CBOEH MECTHOCTH, ONHUCHIBATE
Jemoncmpayuu: WX BUJOBOW COCTaB U CTPYKTYDY.
Tabuuyst u  cxemvl: «ArpoueHoz», CPABHHBATh COCTAB U CTPYKTYPY
O6opydosanue: xomnexius «Bpemuremu | TPHPOAHBIX SKOCUCTEM 1
BaXHEHIINX  CEbCKOXO3SHCTBeHHBbIX | 4F POIKOCHCICM, aTPOSKOCHCTEM 1
KYJIBTYPY ypOOIKOCUCTEM
4.5 | buocdepa — VYuenne B. 1. Bepnajckoro o 6nocdepe. | PackpeiBaTh conepkaHue TEPMHHOB U
rio0asnbHast ['panubl, cocTaB U CTPYKTYypa noHATHM: Ouocdepa, KUBOE BEIIECTBO,

YKOCHUCTEMA 3EMIIU

ouocdepsl. XKuBoe BEIEeCTBO U €T0
bynkuun. OcobeHHocTr 6nocdephl Kak

JTMHAMHYECKOE PaBHOBECHE.
OuenuBath BkJaa B. M. Bepnaackoro
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rJ100aJbHON SKOCUCTEMBI.
JluHamuueckoe paBHOBecHE U OOpaTHas

CBsI3b B Ouocdepe.
Jemoncmpayuu:

Iopmpemuwi: B. U1. BepHaackuii.
Tabauywl u cxemwvr: «OO0MIAs CTPYKTYpa
ouocdeps», «PacnpocTpaHeHne KU3HU
B Ouocdepe», «O30HOBBIN IKpaH
ouochepn»

B CO3JIaHKE YueHHs o buocdepe.
XapakTepu3oBath cocTtaB onochepsl,
(hYHKITUH KHUBOTO BelecTBa Onochepbl
1 onpeaeisaTh (Ha KapTe) 00J1acTH ero
HAnOOJIBIIETO PACTIPOCTPAHCHHSI.
[TpuBOIUTE MPUMEPHI TIPOSBICHHUS
(GyHKIIMIA )KUBOTO BellecTBa Onochepsl,
OMOre0OXUMHUYECKON e TETLHOCTH
YeJI0BEKa.

[lepeuncnarb ocobeHHOCTH OroCchepbl
KaK TJI00AJIbHOM AKOCUCTEMBI 3eMIIU

4.6

3aKOHOMEpPHOCTH
CYILIECTBOBAHUS
ouocdepol

KpyroBopoTs! BemecTs u
OMOTreOXUMHUYECKHE Kb 3JIEMEHTOB
(yrnepona, a3ora).

3oHanbHOCTH Ouocheprsl. OCHOBHBIE
OuombI cymu. /Jemoncmpayuu:
Tabnuyvr u cxemwl: «KpyroBopot

yriepoza B ouocdepe», «Kpyropopot
a30Ta B IPUPOICH

PackpeiBaTh copepkaHne TEPMUHOB U
MOHSATUH: UEIOCTHOCTh OHOCchepsl,
KPYTOBOPOT BEIIECTB,
OMOreOXMMHUUYECKUE TTUKITBI
AJIEMEHTOB, 30HAJILHOCTH OHOC(hepHI,
OMOMBI.

OnuceiBaTh KPyroBOPOT BEIIECTB,
OMOreoXMMHUYECKUE KBl a30Ta U
yriepojia B 6uocdepe.

OOBACHATD MPUYHMHY 30HATBHOCTH
ouochepsl. [Tepeuncnsarh U
XapaKTepu30BaTh OCHOBHBIE OMOMBI
cymu 3eMJin
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4.7

YeroBeuecTBO B
ouocdepe 3emiu

YenoeuecTBo B Ouochepe 3emiu.
AHTpPOIIOTEHHBIE W3MCHECHHUS B
ounochepe. ['modanbHbIE

PackpeiBaTh conepkaHue TEPMUHOB U
IIOHATHN: aHTPOIIOI€HHBIE U3MEHEHHS,
HKOJIOTUYECKUN KPU3HUC, TT100ATbHBIC

HKOJIOTUYECKHE MTPOOIIEMBI.
Hemoncmpayuu:

Tabauywl u cxemwl: «IIpumepHbIe
AHTPOIOTECHHBIEC BO3ACHUCTBUS Ha
npupoay», « BaxHenire HICTOYHUKU
3arpsA3HEHUS BO3yXa U TPYHTOBBIX
Bo», «IlouBa — BaxkHeMIIas
cocraBiisitonas ornocheprn, «DakTopbl
Jerpaganuu nouBy, «llapHuKoBbIi
abdexT», «PakTopbl paIMOAKTUBHOTO
3arpsisHeHus ouocepnny; Kpacnas
kHura P®, n300pakeHus oXpaHaeMbIX
BHJIOB PACTEHUI U 5KUBOTHBIX

pOOJIEMBI.
Xapaktepr3zoBaTh OMOChHEepHYIO POITH

YeIIoBeKa.
[IpuBOAMTE MPUMEPHI AHTPOIIOTSHHBIX
M3MEHEHHH B Onocdepe.

O1ieHUBAaTh MOCIIEICTBUS 3arPA3HECHUS
BO3yIITHOM, BOJTHOW CPE/Ibl, U3MEHEHUS
KJINMaTa, COKpaIeHus OnopasHooOpasusl.
dopMyIMpPOBaTH COOCTBEHHYIO MO3UIUIO
[0 OTHONICHHWIO K TJOOAJBHBIM H
PETHOHATIBHBIM AKOJIOTUYECKUM
npobiieMaM, apryMEHTHUPOBaTh  CBOIO
TOYKY 3PEHHUS.

Ha3zbiBaTh nmpr4MHbI MOSIBIICHUS
MIPUPOTOOXPAHHON ITHUKH,

PACKpBIBATh 3HAYCHUE MPOrpecca JIst
MPEOI0IEHUS IKOTOTUYECKOTO

KpH3nca
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4.8 | CocyuiecTBoBaHUE 1 Cocy1iecTBoBaHUE TIPUPOJIBI U PackpriBaTh conepkaHue TEPMUHOB U
IIPUPOJIBI U yenoedyecTBa. CoxpaHeHHE TTOHSTHI: palvoHalIbHOE
4eJI0BEYECTBA OMoOpa3zsHOOOpa3Hs Kak OCHOBA IPUPOIOINOIL30BAHUE,  YCTOMYMBOE

ycroitunBocTu 6nocdepsl. OcHOBa Pa3BUTHUE, KODBOIIOIHS.
PallMOHAIBHOIO YIIPaBJICHHUA XapakTepu3oBaTh pallMOHAIBLHOE
HPUPOAHBIMH PECYpCaMU U X HCIIOJIb30BAHUE TIPUPOIHBIX PECYPCOB;
HCIIOJIB30BaHHUC. ﬂOCTI/I)KeHI/Iﬂ OMoJIOruH OCHOBHBIC IIOJIOKEHHUS KOHIICIIINU
1 OXpaHa PUPOABL. YCTONYMBOIO Pa3BUTHSI
HNTorosasi KOHTPOJILHAsA padoTa
Hemoncmpayuu:
Tabnuywt u cxemsvi: «buocdepa u
YEJI0BEK»

HToro gacoB 1mo Teme 9

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO 34

YACOB [1O
[TPOI PAMME
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