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®denepanpHas pabouast mporpamma 1o yaeonomy npenmMery «buomorusy (0a30BbIi
ypoBeHb) (mpeamerHass obOnactb «EcTecTBEHHO-HAay4dHBIE TIPEAMETHI»)  (masnee
COOTBETCTBEHHO — MporpaMma Mo OHOJIOrMH, OMOJOTHS) BKIIOYAET MOSCHUTEIBHYIO
3aIHCKY, COJIep KaHre 00ydeHUs, TUTAaHUPYEMbIE PE3yJIbTaThl OCBOSHUS MMPOTPAMMBI 110
OMOJIOTHH, TeMaTUYECKOE IJIAHUPOBaHUE, MepedyeHb (KoAu(pHUKaTop) pacrnpeaeaeHHbIX
o KJaccaM TMpOBepsAEMbIX TpeOOBaHMM K pe3yibTaTaM OCBOCHHUSI OCHOBHOM
oOpa3oBaTeIbHON TMPOTPaMMBI  CPEIHET0 OOIIero oOpa3oBaHWS W DJEMEHTOB
coJiep>KaHus IO OUOJIOTHH.

[TosicHuTenbHas 3amMcKa OTpa)kaeT oOLIMe LMW W 3aJa4yd U3ydeHUs OUOJIOTHH,
XapaKTEPUCTUKY TCUXOJOTUYECKUX MPEANOCHIIIOK K €€ HM3yYCHHIO O0YyJaroluuMUCH,
MECTO B CTPYKType y4eOHOro IUIaHa, a TakKe MOJXOIbl K OTOOpY colepKaHus, K
OTIPEJICIICHHIO TUTAHUPYEMBIX PE3YJIBTATOB.

Copnepxanue OOydeHMsI PAaCKpbIBAaeT COJAEpXKATEeJIbHbIE JIMHUU, KOTOPBIE
MpeJIaraloTcs sl 0053aTeIbHOTO M3YUYEHHUsSI B KaKIOM KJacCe€ Ha YPOBHE CPEIHErO
o0rero oOpazoBaHus.

[InanupyemMble pe3yiabTaThl OCBOEHHUS MPOrPaMMbl 1O OWOJOTHH BKIIOYAIOT
JUYHOCTHBIE, METaIllpeMETHbIE pPE3yJIbTaThl 3a BeCh IMepuoja OOy4YeHHs Ha YpOBHE
CpeaHero ol1ero 00pa3oBaHusl, a TAaKXKe MPEAMETHBIE TOCTUKEHUS 00yUaromierocs 3a
KaKJIpI{ T0JT 00yUCHHS.

HOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJIOTMM TEOPETHUYECKYI0 OCHOBY IS
ONpeAeNCHUs] TOAXOJ0B K (OPMUPOBAHUIO COJAECpKAHUS y4eOHOTOo TpeaMeTa
«buonorus» cocrtaBwin: KoHUeNTyaabHble nonoxenuss @I'OC COO
0 B3aUMOOOYCITIOBIIEHHOCTH IIEJIEH, CO/IEpKaHus, pe3yIbTaTOB 00ydeHHUs U TpeOOBaHUMN K
YPOBHIO MOATOTOBKHM BBITYCKHUKOB, TOJOXXEHUS 00 OOHmMX LEeIsIX WU MPHUHIIMIAX,
XapaKTepU3yIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMbI CPETHEro OOIIEro 00pa3oBaHusl B
Poccuiickoit denepainm, a Takke MOJOKEHUS O crieuprKe OMOJIOrUY, €€ 3HAYEHUU B
NO3HAHUM KUBOM MPUPOABI M 00ECIIEUEHUH CYIIECTBOBAHHUS YEJIOBEYECKOI0 OOIIECTBa.
CornacHO Ha3BaHHBIM IOJIOKEHUSM OMPEJIENIEHbl OCHOBHBIE (PYHKIIMU MPOTPaMMBbI 11O
OHMOJIOTHH U €€ CTPYKTYypa.

[Iporpamma mo OMOJOTMH HaeT MpEICTaBlIeHHWE O IENsiX, 00 oO0Imiei crpareruu
oOy4eHHMsI, BOCIIMTAHUS M Pa3BUTHS OOYYalOIIMXCS CPEICTBAMHM y4eOHOTO MpeaMmera
«buosnorusy, omnpenenser 00s3aTeNbHOE MNPEIMETHOE COIEpP)KAHUE, €ro CTPYKTYypY,
pacmpeenieHre 1o pa3jesiaM U TeMaM, pEeKOMEHIyeMYI0 MOCIeA0BATEIbHOCTh U3yYEeHHUSI
y4eOHOTo MaTepHasa ¢ y4eTOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, TOTHKU
00pa3oBaTeILHOTO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEH 00yJaIOIMMUXCS.
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B mporpamme mo OMONOTHM TaKXKe YYHUTHIBAIOTCS TPEOOBAaHMS K TUIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM U TPEAMETHBIM pe3ysibTaraM OO0y4YeHUs B
(GbopMUPOBAHUU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHON AEATEILHOCTH/YUEOHBIX
JENUCTBUN 00YyYarONIUXCsl IO OCBOCHUIO COIEPKAHUS OMOJIOTUYECKOTO 00pa30BaHMUs.

B mporpamme mo Ouomormm (10-11 xmaccel, 0a30BBIA YPOBEHB) peaTU30BaH
IOPUHIIMI T[PEEMCTBEHHOCTH B U3Y4YeHUM Ouosioruu, Onaromapss uyeMy B Hel
POCMaTPUBAETCS HANIPABIEHHOCTh HA PAa3BUTHE 3HAHUHU, CBI3aHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS, IEHHOCTHBIX OpPUEHTAIMM  JUYHOCTH,
HKOJIOTUYECKOTO MBIIIIEHUS, IPEJICTABICHUI O 3J0POBOM 00pa3e KU3HU U OEpeKHBIM
OTHOLIEHWEM K OKpYyXKarwllew npuponHou cpexne. lloatomy Hapsagy ¢ u3ydeHUEM
00111e0MOJIOTUYECKUX TEOPHU, a TaKKe 3HAHUM O CTPOEHUHU MKUBBIX CHUCTEM PAa3HOrO
paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HHUX TMPOIECCOB B MPOTpPaMMe IO
OMOJNIOrMH YJ€IeHO BHUMAHUE MCIOJIB30BAHUIO MOTYYSHHBIX 3HAHUI B MOBCEIHEBHOU
’KU3HU U1 PEIICHMS] PUKIIATHBIX 33]1a4, B TOM YKCie: NPO(UIAKTUKN HACIEICTBEHHBIX
3a00JIeBaHUN YETOBEKa, MEIUKO-TE€HETUYECKOIO0 KOHCYJIbTHPOBAaHUSA, OOOCHOBaHUS
HKOJIOTUYECKH 1IeJIeCOO0Pa3HOro TMOBEACHUS B OKpYXKalollel NpUpOAHON cpene,
aHaM3a BIUSHUS XO35UCTBEHHOM JESTENIbHOCTH YEJIOBEKAa Ha COCTOSIHUE TPUPOAHBIX U
UCKYCCTBEHHBIX SKOCHUCTEM. YCHJICHHE BHHUMaHUs K MPHUKIAJHON HAMpaBICHHOCTH
ydyeOHOro mnpeamera «buonorus» MNpPOIUKTOBAHO HEOOXOIUMOCTBIO OOECIIeUSHHUS
YCIIOBUHM JUIsI PEIIEHUS OJHOM W3 aKTyalbHBIX 3a7ad IIKOJIHHOTO OWOJIOTHYECKOTO
o0Opa3oBaHMs, KOTOpas MpeamnoiaraeT (GopmupoBaHue y OOy4aIOUIUXCA CIIOCOOHOCTU
aJIanTUPOBATHCSA K U3MEHEHHUAM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUPA.

[IporpaMMa 1O OWOJIOTHHW SIBISETCS OPHUEHTHPOM I COCTABJICHHUS pPabOunX
IporpaMM, aBTOPBI KOTOPBIX MOTYT MPEAJIOKUTh CBOW BapHaHT MOCJIEI0BATEIBHOCTH
M3YYEHUS U CTPYKTYphl y4eOHOrO Marepuaia, CBOe BHUJICHUE MyTell (OpMHUpPOBAHUSA Yy
oOyuvaromuxcsd 10-11 kmaccoB mpeaMETHBIX 3HAHWM, YMEHUW U CIOCOOOB y4eOHOM
NESTENHPHOCTH, a TaKK€ METOJMYECKHX PEIICHWN 3a7ad BOCIUTAHUS W Pa3BUTHUS
cpencTBamu yuebHoro npeameta «buomorus.

buonorus Ha ypoBHe cpeHero o01ero oo0pa3oBaHusi 3aHUMAaeT BakHoe MecTo. OH
obOecnieuriBaeT (GOpMUPOBaHKE Y OOYYaAIOIIMXCS MPEICTABICHUI O HAYYHOW KapTHHE
MUpa, pacmupseT u 00001aeT 3HAHUS O )KUBOW MPUPOJIC, €€ OTIUIUTEILHBIX MPU3HAKAX
— YPOBHEBOM OpraHu3allid M 3BOJIOLMH, CO3JACT YCJIOBHS JUJIsi: TO3HAHUS 3aKOHOB
KUBOU MpUpObl, popMupoBaHus QYHKIMOHAIEHOW TPAMOTHOCTH, HABBIKOB 3/I0POBOTO
u 0e301acHoro 0opasa *KHU3HHU, FKOJIOTHUECKOTO MBIIIIEHHS], IEHHOCTHOTO OTHOILLIEHUS K
KUBOM IIPUPOJE U YETOBEKY.

Bonbiioe 3HaueHue OWONIOTHS MUMEET TakXKe JJIsi PEUICHUS BOCIHUTATENbHBIX U
Pa3BUBAIOLIUX 3a/7a4 CPEeJAHEro oOluiero oOpa3oBaHUs, COIHMATM3ANMKN O00YUYarOIINXCS.
N3yuenue Ouosoruu obecrieunBaeT ycCJIOBUS i (GOPMHUPOBAHUSI WHTEIUICKTYaIbHBIX,
KOMMYHUKAIIMOHHBIX ¥  HMH()OPMAIMOHHBIX HABBIKOB, JCTCTHYECKOW KYJIBTYPHI,
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CIIOCOOCTBYET HMHTETpAIlM OHOJIOTHYECKUX 3HAHWUU C TPEACTABICHHUSIMHU W3 JIPYTUX
y4eOHBIX TMPEJAMETOB, B YACTHOCTH, (PU3UKH, XuMUU U reorpaduu. HazpanHbie
MOJIOKEHUS O MPeAHA3HAYEHUH yUeOHOT0 npeameTa « bruonorusy) CoCTaBUIM OCHOBY ISt
ONpeNeNeHUs] TMOAXOJ0B K OTOOPY U CTPYKTYPHUPOBAaHHUIO €ro COAEpKaHMS,
MPEICTABIIEHHOTO B MpOrpaMMe Mo OUOIOTUH.

Ot60op conepxkanus yueOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYILECTBJIEH C MO3ULUHN KYJIbTypOCOOOPAa3HOTO MOJAX0/a, B COOTBETCTBUU C KOTOPBIM
oOyyaromuecs: AOJKHBI OCBOUTH 3HAHWUS W YMEHHS, 3HAUMMBbIC i1 (POPMHUPOBAHUS
oOl1lel KyJIbTYphl, ONPENEIAIONIME MOBEICHUE YEIOBEKAa B OKPY’KAIOIIEH MPUPOIHON
cpele, BOCTpEOOBAHHBIE B IMOBCEIHEBHOW >KM3HM W MPAKTHUYECKOW MIESITEIbHOCTH.
Oco0oe MecTo B 3TOIl CUCTEME 3HAHMM 3aHMMAIOT 3JIEMEHTHI COJEPKAHUS, KOTOpPbIE
CIy’aT  OCHOBOM 1t (GOpMHUpPOBAaHWS  TPEACTABICHHA O  COBPEMEHHOU
€CTECTBEHHOHAYYHOW KApTHUHE MHpPAa M LEHHOCTHBIX OPHUEHTALMSIX JMYHOCTH,
CIOCOOCTBYIOIIMX TYMaHU3AIMKU OMOJIOTHYECKOTO 00pa30BaHuUsl.

CtpykTypupOBaHUE COACpPKaHUS YUEOHOr0 MaTepuaia B IporpaMme mo OMoJoruu
OCYUIECTBJIEHO C YYE€TOM HPHUOPUTETHOTO 3HAYEHUSI 3HAHUM 00 OTIMYUTENbHBIX
OCOOCHHOCTSIX JKMBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alMd MU 3BOJOIUU. B
COOTBETCTBHHM C O3TUM B CTPYKType YyueOHoro mnpeamera «buonorus» BbIJEIECHbBI
CIENYIOIIME COJEpkKATEIbHbIE JIMHUM: «buonorus kak Hayka. MeToapl HAay4dyHOTO
no3HaHus», «Kinerka kak Ouosornueckas cuctemay, «Opranm3m Kak Ouosiormueckas
cuctemay, «CucreMa M MHOroo0Opasue OpPraHUYEeCKOro MHpay», «IBOJIOLUS KUBOU
MPUPOJIB», « IKOCUCTEMBI U MPUCYITUE UM 3aKOHOMEPHOCTI.

Lenps nzyyenus yueoHoro npeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIA/ICHHUE
OOyYarOMIMMHUCS 3HAHUSIMH O CTPYKTYpHO-(YHKIIMOHATHHOW OPTaHHU3aIlUN >KHUBBIX
CUCTEM pa3HOr0 paHra U MpPUOOpETeHHE YMEHHWI HCMONb30BaTh 3TH 3HAHUS IS
IPAMOTHBIX JIEUCTBUN B OTHOILIEHUH OOBEKTOB JKUBOM MPUPOJIBI U PEIICHUS Pa3TIUUHbIX
YKU3HEHHBIX MPOOIEeM.

JlocTikeHue 1ienu n3ydeHus yueoHoro npeamera «buonorus» Ha 6a30BOM ypoBHE
oOecreynBaeTcs pelIeHUEeM CIIeTYIONINX 3a/1a4:

OCBOEHHE 00YYAIOIMMHUCS CUCTEMbI 3HAHUM 0 OMOJIOTUYECKUX TEOPHUSIX, YUCHUSX,

3aKOHAaX, 3aKOHOMEPHOCTSX, THUIOTe3aX, NpaBWIax, CIYXallUX OCHOBOM A
dbopMupoBaHUs MPENCTABICHUIA O €CTECTBEHHO-HAYyYHOW KapTHHE MHpa, O METOoJaX
HAYYHOTO MO3HAHUs, CTPOCHUH, MHOTOOOpa3uH U 0OCOOEHHOCTSX KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHU3alliy, BBIIAIOIMINXCS OTKPBITHSIX M COBPEMEHHBIX HCCIICOBAHMIX B
Omooruu;

dopmupoBanue y oOydalomUXCsl T[O3HABATEIbHBIX, HWHTCIJICKTYalbHBIX U
TBOPYECKUX CIOCOOHOCTEN B MpOIECCEe aHaIN3a JaHHBIX O MyTSIX pa3BUTHSA B OMOJIOTUU
HAYYHBIX B3TJISIIOB, WACH U TMOAXOMOB K HM3YUYCHHIO JKMBBIX CHCTEM Pa3HOTO YPOBHSI
OpraHM3alluM; CTAHOBJIICHHWE Yy OOydarommxcs oO0meld KylabTypbl, (yHKIHOHAJIHHOU
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I'PaMOTHOCTH, Pa3BUTUE YMEHUIN OOBACHATH U OLICHUBATH SIBJIEHUS OKPYKAOLIEro MUpa
KUBOU
IPUPOABl HA OCHOBAaHWW 3HAHUM W OMbBITA, MOJYYCHHBIX MPU U3YYCHUH OHOJIOTHU;
dbopmupoBaHre y oOydaronuxcsi yMEHUN WILTIOCTPUPOBATh 3HAYEHHE OHOJOTMYECKHUX
3HAHMM B NPAKTUYECKON JAESATEIBHOCTH 4YEJIOBEKAa, pPa3BUTUU  COBPEMEHHBIX
MEJUIIMHCKUX TEXHOJOTUN U arpoOHOTEXHOJIOTHIA;

BOCHHTaHUE YOEKIEHHOCTH B BOBMOKHOCTH MO3HAHUS YEJIOBEKOM >KUBOM MPUPOIBL,

HEO0OXOAMMOCTU OEPEKHOI0 OTHOILIEHUS K HEeH, COOJIIOIEHHS STUYECKUX HOPM MPHU

IPOBEICHUH OMOJIOTMYECKUX UCCIEA0BAHUI; OCO3ZHAHKE LEHHOCTH

OMOJIOTUYECKUX  3HAHUU JUISL  TIOBBIIIICHUS YpOBHS

AKOJIOTHYECKOMN KYJIbTYpHI, 1UIsi POPMUPOBAHUS HAYUHOT'O MUPOBO33PEHUS; IPUMEHEHUE

NpUOOPETEHHBIX 3HAHUN U YMEHUI B TOBCEAHEBHOM KU3HU

JUISL OLICHKH TIOCJIEICTBUNA CBOEH JEATEIbHOCTH IO OTHOIIEHUIO K OKPY’KaIoIIeH cpene,

COOCTBEHHOMY 3/IOpOBbIO, OOOCHOBaHME U COOJIOJeHHE Mep NPOOUIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero obimiero oopazoBanusi «buonorus», usyuyaemas Ha 0a30BOM
YPOBHE, SBISIETCS 00s3aTEIbHBIM Y4YE€OHBIM NPEIMETOM, BXOASIIMM B COCTaB
npeaMeTHon o6mactu «EcTecTBeHHO-HAYUHBIE TIPEIMEThI.

OO611ee ynciIo YacoB, PEKOMEHTIOBAHHBIX ISl U3y4YeHHs OUOIOTHH, — 68 4acoB:

B 10 xnacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 vaca (1 yac B Henento).
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COAEPXKXAHUE OBYUYEHUA

10 KJIACC Tema 1. Buojsiorust Kak HayKa

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOLIECTBEHHBIMU, TEXHUYECKUMH U
JPYTUMU €CTECTBEHHBIMU HayKaMmu, puiocodueid, STUKON, 3CTETUKON U rpaBoM. Poiib
Ounosnoruu B GOpMUPOBAHUH COBPEMEHHOM HAay4yHOUM KapTUHBI Mupa. Crucrema
OMOJIOTUYECKUX HAYK.

Metonbl MO3HAHMS MKUBOM MNPUPOJbI (HAOMIOIEHHE, SKCIEPUMEHT, OMHCAHHE,
U3MepeHue, KiacCupuKalus, MOJCIUPOBAHHE, CTATUCTUYECKass 00pabOTKa JaHHBIX).

Jemoncmpayuu:
Hopmpemuwi: Y. dapsun, I'. Mennens, H.K. Konbros, [Ix. Yorcon n ®@. Kpuk.
Tabauyvt u cxemwvl: «MeTOABI TO3HAHUS KUBOU MPUPOIBI.

Jlabopamopnule u npakmuyeckue padoomaol:

[Tpaktruueckas pabora Ne 1. «Mcmonp30BaHre pa3IMUHBIX METOJIOB MPU U3YUCHHUH
OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTEeMBbI U UX OPraHU3AN U
XKusble cucteMbl (OMOCHCTEMBI) KaK TpeaMeT u3ydeHus Ouosoruu. OTaudme
KUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPOIBI.
CpolicTBa OMOCUCTEM U UX pazHooOpa3ue. Y POBHU OpraHU3aIMU OMOCUCTEM:

MOJICKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPTaHU3MEHHBIM, IOIMYJSIMOHHO-BUIOBOM,
HKOCHUCTEMHBIN (OHOreoIeHOTHYECKHil), Onochepuslil. /Jemoncmpayuu:

Tabauysl u cxemvi: « OCHOBHBIE TPU3HAKH )KU3HW», «Y POBHU OpTraHU3AINH KHUBOU
MPUPOIBDY.
Obopyodosanue.: monaenb mojekyibl JJTHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH

XUMHYECKHM COCTaB KJETKH. XHMHUYECKUE DJJIEMEHTBI: MAaKpPOXJIEMEHTHI,
MHKpPOAJIEMEHTHI. Bojia 1 MUHEpanbHbIE BELIECTBA.

DyHKIMUA BOJbl U MUHEPAJIBHBIX BEUIECTB B KieTKe. [logaepxaHue 0CMOTHYECKOTO
OanaHca.

benku. CoctaB M cTpoeHuEe O€JIKOB. AMHHOKHCIOTBI — MOHOMEpBI OEJIKOB.
He3aMeHnmble M 3aMEHHUMbIE AMHHOKHUCIOTBHL. AMHMHOKUCIOTHBIM COCTaB. YPOBHH
CTPYKTYpbl O€JTKOBOM MOJICKYJIbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bronornyeckne GyHKIum OEIKOB.
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depmeHTHl — Omoyiormueckue Katanm3aTopbl. CTpoeHne (epMeHTa: aKTHBHBIN
HEeHTp, cyocTpatHasa cnenuduunocts. Kodhepmentsl. Butamunbl. Otnuuust hepMeHTOB
OT HEOPTraHWYECKUX KaTaJu3aTOPOB.

VYrieBoapl: MOHOcaxapubl (TJIHOKO3a, prb03a U Je30KcHpu003a), Jucaxapuibl
(caxapo3a, JaKT03a) ¥ MmoJucaxapuasl (Kpaxmai, TIIMKOTeH, [IEJUT0103a). bruomornyeckue
(GyHKIMU yTIEBOAOB.

Jlunuael: Tpurnauiepusl, pochomunuast, crepouast. ['napodunbHo-rupoPoOHbIe
cBoiicTBa. buonornueckue ¢yHkuuu aunuaoB. CpaBHEHUE YTIIEBOAOB, OEIKOB U
JUTUIOB KaK UCTOYHUKOB YHEPTUH.

Hyxnennoseie kucnorsl: JIHK n PHK. Hykneornnbr — MOHOMEpPBI HYKIEMHOBBIX
kucnoT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenune u ¢dynkuuu PHK. Buast PHK.

AT®: ctpoenne u GyHKIIHH.

[wuronorus — Hayka o knetke. Kiietounast Teopusi — npuMep B3aUMOAEHUCTBUS UAEH
1 (aKTOB B HAYYHOM MO3HAHUU. METO bl U3yUeHUs KIIETKH.

Krnerka kak nenoctHas skuBasi cuctema. OOIue MpU3HAKM KJIETOK: 3aMKHYTas
Hapy>kHas mMeMOpana, Mosekysbl JJHK kak reHerudeckuil anmapar, cucTeMa CHHTE3a
Oernka.

Tunel KJI€TOK: dyKapuoTHUeckass U MpokapuoTudeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTudeckoi kietku. Kiuetounas crenka 6akrepuil. CTpoeHre 3yKapruOTUYECKON
KJIeTKH. OCHOBHBIE OTIMYMS PACTUTEIBHOM, )KUBOTHOM Y TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, TJIUKOKAJIUKC, UX
¢bynkuuu. [Inazmaruueckas memOpana, ee cBoWcTtBa u PyHkiuu. [luTomnasma wu ee
opraHousibl. OpgHomemOpanHbie opranouabl kietku: OIIC, anmapatr [onbmxwy,
nu3ocoMbl.  [lolyaBTOHOMHBIE ~ OpPraHOMJBl  KJIETKH: MUTOXOHAPUM, ILIACTUJIBI.
[Ipoucxoxxnenne MUTOXOHApUIA U TiacTul. Buasl mmactun. HememOpaHHbIe OpraHOU/IbI
KJIETKU: PUOOCOMBI, KJIETOUHBIA LIEHTP, LIEHTPUOJIU, PECHUUYKU, KXIyTUKH. DyHKIUU
OpraHOUJ0OB KJIETKU. BKitoueHus.

SAnpo — perynaropHslid UeHTp KieTku. CTpoeHue sapa: saepHas 000JI0uKa,
KapuoIlia3Ma, XPOMAaTHUH, SAPBIIIKO. XPOMOCOMBI. TpaHCHOPT BEIIECTB B KIIETKE.
Hemoncmpayuu:

llopmpemuwi: A. Jleenryk, P. I'yk, T. llIBann, M. Illneitnen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K.M. bap.

Juacpammor: «PacripeeneHue XUMHUYECKUX 3JIEMEHTOB B HEKHBOU MPUPOJAEH,
«PacrnipenienieHue XMMUYECKUX SJIEMEHTOB B )KUBOMW MIPUPOJIEN.

Tabnuyor u cxemwr: «llepuoguyeckas TabIMLIAa XUMHYECKUX 3JIEMEHTOBY,
«CTtpoeHue MOJIEKyJbl BOJb», «buocuHTe3 Oenka», «CTpoeHHEe MOJCKYIbl OelKay,
«Ctpoenue pepmenta», «Hyknennorsie kuciotsl. JJHK», «Ctpoenue monexyiast ATDy,
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«CTpoeHue 3yKapuOTHYECKOW KIIETKNW», «CTpOCHHE >KMBOTHOU KiIeTkn», «CTpoeHue
pacTuTeNnbHOU KIETKW», «CTpoeHue MNpPOKAPUOTHYECKOW KieTkn», «CTpoeHue sapa
KIIETKNY, « Y TIEBOIBD», «JIMMHUIBD».

Obopyoosanue: CBETOBOM MHUKPOCKON, OO0OpyJOBaHHE [JIsi MPOBEICHUS
HAOMIOCHUM, HM3MEpPEeHMI, OSKCIEPUMEHTOB, MHKpPOIpPENnapaTbl  pPacTHUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KJIETOK.

Jlabopamopnuie u npakmuueckue padoomul:

Jlabopatopnast pabota Ne 1. «/3ydeHne KaTaIUTUYECKON aKTUBHOCTU (EPMEHTOB
(Ha mprMepe aMuIIa3bl WK KaTadas3bl).

JlabopartopHas padota Ne 2. «/3yueHue cTpoeHus KIETOK PACTEHUM, )KUBOTHBIX H
OakTepuil O] MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIPENapaTax U UX OMHUCAHUECH.

Tema 4. ZKuzHeaeaTeJJbHOCTh KJIETKH

OOmeH BemiecTB, WM MeTa0omu3M. AccuMWisnus (TUTACTHYECKHH OOMEH) U
JTUCCUMUJISIIUS  (PHEPreTUUYEeCKU OOMEH) — JIB€ CTOPOHBI €IWHOTO Mpolecca
Metabonu3ma. Pojib 3aKOHOB COXpaHEHUs BEIIECTB W OJHEPTUM B TOHUMAHUU
MeTabou3Ma.

Tuner oOMeHa BemiecTB: aBTOTpOo(dHBIA U rereporpodHbii. Pomb GepMeHTOB B
oOMeHE BEIIeCTB U MPEBPAIICHUN YHEPTHH B KJIETKE.

®dotocunTe3. CBeroBasi u TemMHOBasi (a3wl porocuHTe3a. Peakiuu ¢dortocuHTe3a.
OddexTuBHOCTh (hoTOCHMHTE3a. 3HAUeHUE (HOTOCUHTE3a JUIs )KU3HU Ha 3emie. Biusuue
yCIIOBHM Ccpenbl Ha (OTOCHHTE3 W CHOCOOBI TOBBIMIEHUS €T0 MPOAYKTHBHOCTH Y
KYJIbTYPHBIX PACTCHUM.

XeMOCHHTE3. XeMOCHUHTE3UPYIOINIHe OaKkTepun. 3HaUCHUE XEMOCHHTE3a IS )KU3HU
Ha 3emuie.

DOHepreTueckuii oOMeH B KJeTke. PacmiermieHue BEIIECTB, BBIJCICHHE U
AKKyMYJIMpPOBAHHE SHEPIHMM B KIETKE. DTambl SHEPreTHYecKoro oomeHa. [ amkomnus.
bpoxxenne u ero Buabl. KuHCIOpOAHOE OKHUCIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe pochopunrpoBanre. IPPEKTUBHOCT IHEPTETUUECKOTO0 OOMEHA.

Peakuun matrpuunoro cuntesa. I'eHerndeckas undopmarus u JJHK. Peanuzanus
IreHEeTHYEeCKOW HWH(pOpManuu B KJIETKE. [ eHeTHYecKuid KOJ M €ro CBOMCTBA.
Tpanckpunius — marpuunsiii cuate3 PHK. Tpancnsauus — 6uocunTte3 Oenka. DTarbl
TpaHcisiiuy. KonupoBanue amuHokucaoT. Ponb pubocoM B OMocuHTE3€e Oenka.

Hexnerounsle ¢opmbl xu3Hu — BUpychl. Mctopuss oTkpseitus BupycoB (.M.
NBanoBckuit). OCOOCHHOCTH CTPOEHUSI U KU3HEHHBIM LUK BUPYycoB. bakrepuodaru.
bosiesHn pacrTeHuii, KUBOTHBIX M YEJIOBEKAa, BbI3BIBAEMBIE BHUpycaMu. Bupyc
umMmyHoaeduira yenoseka (BUY) — Bo30ynurens CITN1a. O6patHast TpaHCKpHUIILHS,
peBeprasa u uHTerpasa. [Ipoduiakruka pacnpocTpaHeHus: BUPYCHBIX 3a00JI€BaHUIA.
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Hemoncmpayuu:
Topmpemuwi: H.K. Konbuios, JI.1. UBanosckuit, K.A. Tumupsizes.

Tabauywl u cxemol: «Turbl mutanusy, «MeTaboauzmy», K MUTOXOHIPUS,
«HepreTudyeckuii oOMeH», «Xioporact», «®orocunre3n, «Ctpoenue JIHK»,
«CtpoeHue u (yHKIHOHUpOBaHME TeHa», «CuHTe3 Oenkay, «l'eHeTHUecKuil Koy,
«Bupyce», «bakrtepuodarm», «Ctpoenume u xuzHeHHbd 1wk Bupyca CIIN]a,
0aktepuodaray, «Permmukarus [JJHK».

Obopyoosanue: w™oaenu-animukanuu «Ynapoeaue JIHK wu  tpanckpumnusy,
«buocunres 6enka», «CTpoeHue KIeTku», Mojenb cTpykTypsl JJTHK.

Tema 5. PazMHOkeHUe 1 MHAUBUIYAJIbHOE PA3BUTHE OPraHU3MOB

Krerounslii UK, WM )KU3HEHHBIN 1K KieTku. MaTepdasza u muto3s. [Ipomeccsr,
nporekatone B uHTepdasze. Perumkanus — peakuus martpuuHoro cuuteza JHK.
Ctpoenue xpoMocoM. XpOMOCOMHBIN Ha0Op — KapuoTUll. JIUTMIOUIHBIA U TarIOUIHbINA
XpOMOCOMHBIE HaOOpbl. Xpomartuasl. LluTonornueckue OCHOBBI Pa3MHOXKEHUS U
WHMBUAYAJILHOTO Pa3BUTHS OPTraHU3MOB.

Jenenue knetkn — Muto3. Ctaauu mutosa. [Ipoueccsl, MpoucxXoasme Ha pa3HbIX
CTaausIX MUTO3a. bHOJIOrn4ecKknuii CMBICII MHUTO3A.

[IporpamMmmupyemasi THOEIb KIETKHU — alloMNTO3.

@dopMBbI pa3MHOXEHHUS OpPraHU3MOB: Oecrojioe W ToJioBoe. Bumbl Oecronoro
Pa3MHOXKEHUS:  JEJIEHUE HAJABOE, IIOYKOBAHHE OJHO- H  MHOTOKJIETOYHBIX,
CIopooOpa3oBaHKe, BETeTaTUBHOE pa3MHOXKeHUE. VCKyCCTBEHHOE KIIOHUPOBAHUE
OpraHW3MOB, €r0 3HAYEHUE ISl CEIEKIINH.

[TooBoe pa3MHOXKEHHE, €T0 OTJIMYUS OT O€CIIOI0TO.

Meito3. Craguu wmeio3a. Ilporecchl, npoucxoasuMe Ha CTaausx Meiosa.
[ToBenenne xpomocoM B mernose. Kpoccunrosep. bronornyeckuii CMbICIT U 3HAYEHUE
Meno3a.

["ameTorenes — mpoiiecc 00pa3oBaHUs TMOJIOBBIX KJIETOK Yy >KUBOTHBIX. [lojoBbie
’KeJe3bl: CEMEHHUKHU U sIMYHUKU. OOpa3oBaHHE M Pa3BUTHE IMOJIOBBIX KJIETOK — raMer
(cnmepmaTo3ouy, SUIEKIETKA) — crepMaToreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHUS
SUIEKJIETOK U ciepMaTo3ou0B. OmnonorBopenue. [Taprenorenes.

NupuBnnyanbHOE ~ pa3BUTHE (oHTOTEHER). OMOpHOHANTLHOE  Pa3BUTHE
(amOpuorenes). Jtanbl AMOPUOHAIBHOTO PA3BUTHUS y TO3BOHOYHBIX KMBOTHBIX:
npoOneHue, racTpyisiuus, opraHoreHes. IloctamOpuonanbHoe pa3ButHe. THIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHSL: MIPAMOE, HeNpsiMoe (JTMUUHOYHOE). Biusinue cpenbl Ha
pa3BUTHE OPTaHU3MOB, (PAKTOPHKI, CIIOCOOHBIE BHI3BIBATH BPOKICHHBIE YPOJICTRA.

Poct u pa3Butue pacrenuil. OHTOT€HE3 1IBETKOBOI'O PACTCHUS: CTPOCHUE CEMEHH,

CTauu pa3BuTus. /Jemoncmpayuu:

10
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Tabnuyvr u  cxemwvl: «DPOpPMBI  Pa3MHOXKEHHS  OPTraHU3MOBY», «JlBOiHOE
OIUIOIOTBOPEHUE Y IIBETKOBBIX pACTEHUI», «BeretaTuBHOE pa3MHOXKEHHUE PACTEHUI,
«Jlenenue kneTku 6akTepuity, « CTpoeHUE MOJTOBBIX KIETOK», « CTPOCHUE XPOMOCOMBI,
«Knerounbiii mukny, «Pemmmkanus [JHK», «Muto3y, «Menos», «IIpsimoe n Henpsamoe
pazButue», «l'ameroreHe3 y MIECKONUTAIOIIMUX M YelioBekay, «OCHOBHBIE CTaJIUU
OHTOTCHE3a.

Obopyodosanue: MHKPOCKOTI, MUKPOTIpEenapaThl «CriepMaTo30uibl
MJICKOMUTAIOIIETO», <« SHIeKiIeTka MieKonuTaromeroy, «KaprnoknHes B KIETKax
KOpEIlIKa JIyKa», MarHuTHasi Mojeib-anmmkamnus «Jlenenue wierkn», moaens JHK,
MoeNb MeTadazHoi XpoMocoMElL. JIabopamopHvle u npakmuyeckue padoomaol:

JlaGopartopHas padora Ne 3. «HaGmromeHne MUTO3a B KJIETKaX KOHYHMKA KOPEIKa
JyKa Ha TOTOBBIX MUKpPOIpEnapaTaxy.

JlaGopartopHas pabora Ne 4. «M3ydeHune CTpoeHHUS TMOJOBBIX KJIETOK HA TOTOBBIX
MUKPOTIpenapaTaxy.

Tema 6. HacsiencTBeHHOCTh U HK3MEHYUBOCTH OPraHM3MOB

[Ipenmer u 3anaun resetuku. Mcropust pa3sButus reHeTUKUA. Ponp nuronorun u
AMOPHOJIOTUU B CTAHOBJICHUU T€HETUKU. BKiag pocCUUCKUX U 3apyOeKHBIX YUCHBIX B
pa3BUTHE TEHETUKUA. MeETOoNbl TeHETUKH (THOPUAOIOTUYECKUNA, ITUTOTCHETUYCCKUMN,
MOJIEKYJISIpHO-TeHETUYECKU). (OCHOBHBIE TE€HETHYECKHE TMOHATHUS. ['eHeTuueckas
CHMBOJIMKA, UCIIOJIb3yeMasl B CX€MaX CKpPEIIMBaHUM.

3aKOHOMEPHOCTU HACJIEIOBaHUSI TPU3HAKOB, YyCTaHOBJIEHHbIe ['. Menuaenem.
MonorubpuiHOe CKpelrBaHue. 3aKOH eMHO00pa3usi THOPUIOB TIEPBOTO TTOKOJICHUS.
[IpaBuiIO TOMUHUPOBAHUS. 3aKOH PACLICIIEHUS MTPU3HAKOB. | MIIOTE3a YUCTOTHI TaMET.
[TonHOE ¥ HEMOJIHOE JOMUHHUPOBAHUE.

JlurnObpuHoe CKpenuBaHue. 3aKOH HE3aBUCHUMOI'O HAcCJeJ0BaHUs MPU3HAKOB.
[{uToreHeTUYECKUE  OCHOBBI  JUTHOPUIHOTO  CKpEIIMBaHUs.  AHaIU3HUPYIOIIEE
cKpemuBanue. Mcnosib30BaHWE AaHAMM3UPYIOLIETO CKPELIMBAHUSA Ul OIpPEIEIICHUS
reHOTHUIIa 0COOU.

CuerieHHOe HaciejoBaHue mnpu3HakoB. Pabora T. Moprana mo cClerIeHHOMY
HaCJIEIOBAaHUIO TeHOB. Hapylenue cliernienns reHoB B pe3yJbTaTe KPOCCHHTOBEPA.

XpOMOCOMHas TEOPHS HACIIEACTBEHHOCTH. | eHeTuYeCKue KapThl.

I'enetuka mnona. XpoOMOCOMHOE OMpeAeSieHHe IMoja. AYTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHbIE U reTeporaMeTHbie opranu3mel. HaciaenqoBanue npu3HaKos,
CUEIUIEHHBIX C TTOJIOM.

N3mMeHunBOCTh. BHibl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HAaclleICTBEHHas. Poib
Cpellbl B HEHACJIEJCTBEHHOM HW3MEHYMBOCTH. XAapaKTEPUCTHUKA MOAU(PUKALMOHHON
W3MEHUMBOCTH. BapuanuoHHBIM psiq W BapualuuoHHas KpuBas. Hopma peakiuu
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npu3Haka. KonuyecTBeHHbIE M KaU€CTBEHHBIE MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa
MOAU(PUKAIMOHHON U3MEHYUBOCTH.

HacnencrBennas, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTh. KomOuHaTUBHAS
W3MEHYHUBOCTh. Mel03 U MOJIOBON MPOIECC — OCHOBA KOMOMHATUBHON M3MEHUYUBOCTH.
MyrtanionHass uU3MeH4YUBOCTh. Kiaccuukanuss MyTanui: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. Yactora uW nOpuuMHBL MyTanuii. MyrtareHHele  (pakTopbl.  3aKOH
TOMOJIOTMYECKHUX PSAZIOB B HacaeIcTBeHHOW n3MeHunBoct H.M. BaBuiiosa.

BuesinepHast HacneCTBEHHOCTh U U3BMEHYUBOCTb.

I'enetuka yenoseka. Kapuorun yenoBeka. OCHOBHbIE METO/IbI TEHETUKHU YEJIOBEKA!
reHEeaJIOTUYECKUH, OM3HEIOBEIN, IIMTOr€HETUYECKUH, OMOXMMUYCCKHIHA,
MoJIeKyIsipHOreHeTHYecKuii. COBpEMEHHOE OMNpENeSICHHEe TeHOTHNA: MOJIHOT€HOMHOE
CEKBEHHUPOBAHWE, TCHOTUIIMPOBAHME, B TOM uucie ¢ nomoupto [II[P-ananu3sa.
HacnencrBennsie 3a001eBaHUs YEIOBEKA: TCHHBIC 00JIE3HU, 00JIE3HU C HACIICICTBEHHON
MPEIPaACIIOIOKEHHOCThIO, XPOMOCOMHBIE Oosie3Hu. ComMaTH4yecKue U TEeHEpaTUBHbBIC
myTaiuu. CTBONOBBIE KJIETKH. [IpUHIMIIBI 370pOBOr0 o0Opasa >KU3HU, TUATHOCTUKH,
npopuIakTUKX U JIYCHUS TEeHETHYeCKMX OosiesHed. Meauko-reHeTuYecKoe
KOHCYJIbTUPOBaHHE. 3HAYEHNE MEIUIIMHCKOW T€HETUKU B NIPEAOTBPALLIECHUHN U JICUEHUH
reHETUYECKUX 3a00JieBaHUI ueoBeka. Jemoncmpayuu:

llopmpemwvi: I'. Mennenb, T. Mopran, I'. ge ®pus, C.C. UerBepukon, H.B.
Tumodees-Pecosckuii, H.I1. BaBuios.

Tabnuyvr u cxemvl: «MOHOTMOPUIIHOE CKPEIIMBAHME W €0 LUTOrE€HETUYECKas
OCHOBa», «3aKOH PacUICIUIEHUS M €ro LUTOT€HETHYECKas OCHOBa», «3aKOH YHCTOTHI
ramer», «Jlurubpumnoe ckpemniuBanue», «llUTOIOrM4ecKre OCHOBBI JUTHOPUIHOTO
CKpemuBaHus», «Menos», «BzaumonencTBHEe aUIENbHBIX TEHOBY», «l'eHeThdeckue
KapThl DPACTEHUM, XUBOTHBIX M YeloBeKay, «l'eHeTmka mnosa», «3aKOHOMEPHOCTH
HAaCJIEJIOBAHUSI, CLIETUNICHHOTO C MoJoM», «KapuOTHUIIbl YeoBeKa U )KUBOTHBIX», «Buabl
U3MEHYUBOCTIY, «MoaudukarmonHast U3MEHYUBOCTDY, «HacnengoBanue
pesycdakropay, «['enHeTrka rpymni KpoBu», « MyTalinoHHass U3MEHUUBOCThY.

Obopyoosanue:  MoJenu-anmidkaiuu  «MOHOTHOpUIHOE  CKpEIIMBaHUEY,
«Henonnoe  nmomuHupoBanue»,  «urmbpuaHoe  ckpemumBanue»,  «llepekpect
XpOMOCOMY», MHKPOCKON W MHKporpemnapaT «Jlpozoduna» (Hopma, mytanuu (Hopmbl
KpbUIbEB U OKpacku Tena), repOapuii «l'opox mnoceBHON». Jlabopamophuvie u
npaxkmuyeckue padoomol:

JlaGopatopHass pabota Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPUIIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y TPO30(HIIBI HAa TOTOBBIX MUKPOIIPETIapaTax.

JlaGopatopHass pabora Ne 6. «M3ydyeHue Moau(HUKAIIMOHHOM H3MEHYHBOCTH,
MIOCTPOCHUE BaPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOID.
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Jlabopatopuass padora Ne 7. «AHamu3 MyTamuii y JIpo30QWiIbl Ha TOTOBBIX
MHUKpOIIperapaTax».
[TpakTudeckas padora Ne 2. «CocTaBieHre U aHAIIM3 POJOCIOBHBIX YEITOBEKAY.

Tema 7. Cennekuusi opranu3zmMoB. OCHOBbI O0MOTEXHOJIOT UM

Cenexknys Kak HayKa ¥ IPOLECC. 3apOKIAECHUE CEJIEKIIUN U JOMECTUKALMSA. Y YEHNE
H.W. BaBunoBa o meHTpax MPOUCXOXKACHUS U MHOTOOOpa3usi KyJbTypHBIX PacTCHUM.
L{eHTpbI TPOUCXOKIAEHUS TOMAIIHUX KUBOTHBIX. COPT, mopoAa, IITAMM.

CoBpeMeHHbIE METO/bl CeNeKIMU. MaccoBblii M WHIUBUIYAIbHBIA OTOOpPHI B
CEJEKIIMM pAacTeHUM MW KUBOTHBIX. OueHka JKcrepbepa. bimM3kopoacTBEHHOE
cKkpenBanue — UHOpuAuHT. Ynctas nmunus. CKpenBaHue YMCTHIX JIMHUM. ['eTeposuc,
win tulOpuaHas cuia. HeponacTBeHHoe ckpemuBanue — ayrOpuauur. OtnaneHHas
ruOpuau3anns U ee ycrnexu. VICKyCCTBEHHBIM MyTareHe3 M MOJy4YeHUE MOJUIUIONUOB.
JlocTrkeHus ceneKkuy pacTeHUM, dKUBOTHBIX U MUKPOOPTaHU3MOB.

broTexHoI0rus Kak oTpaciib MPOU3BOACTBA. [ 'eHHAss MH)KEHepHs. DTanbl CO31aHUs
pexomOuHanTHOM JIHK wu Tpancrennbix opranu3moB. KiierouHas HHKeHepUs.
Knerounsie KylIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHud. KinonupoBanue
BBICOKOIIPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHE U
studeckue npoodnemsl. MO — reneTnuecku MOIU(DUIIMPOBAHHBIE OPTAHU3MBI.

Hemoncmpayuu:
lopmpemwi: H.W. BaBunos, 1.B. Muuypun, ['.Jl. Kapnieuenko, M.®. I1Banos.

Tabauyst u cxemwvi: Kapta «LIeHTPBI TPOUCXOKISHUS 1 MHOTOOOPA3us KyJIbTYPHBIX
pacteHuii», «llopoapl AOMAIIHUX >KUBOTHBIX», «CoOpTa KyJbTYpPHBIX PACTECHHII»,
«Otnanennas rubpuanzanusy», «Padbote akagemuka M.®. lBanoBay, «[lomummonausy,

«OO0bekThl  OuoTexHosmorum»,  «Kierounble  KyJabTypel W KIOHUPOBAHHEY,

«KoHCTpynpoBaHue U IEpEHOC F'€HOB, XPOMOCOMY.
Obopyoosanue: MyJsSKU TUIOJIOB U KOPHEIUIOAOB AUKUX (OPM M KyJIbTYPHBIX

COpTOB pacTeHuid, repOapuil «CelbCKOX035UCTBEHHBIE pacTeHUs». Jladbopamopuvie u
npakmuueckue paoomaol:

Okckypeust « OCHOBHBIE METOJIbl U JOCTHXKEHUSI CEJIEKIIMU PACTEHUN U )KMBOTHBIX
(Ha CeNeKIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (pepMy, COPTOUCIIBITATEIbHBIA YYacTOK, B
TEIUTMYHOE X035UCTBO, TA0OPATOPHUIO arpOYHUBEPCUTETA WIIU HAYYHOTO LIEHTPA)».
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O
BNOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

Cornacio ®I'OC COO ycranaBnuBaroTca TpeOOBaHMS K pe3yjbTaTaM OCBOCHHUS
OoOyyarolMMHUCs  NporpaMM  CpeJHero  o0miero  oOpa3oBaHUs:  JMYHOCTHBIM,
MeETaInpeAMETHBIM U MTPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHMYHOCTHBIX pe€3yJbTAaTOB OCBOEHUS Mpeamera «buosiorus»
BBIJICJICHBI  CJICAYIONINE COCTABJISIONIME: OCO3HAHHWE OOYYaIOIMUMHUCS POCCUHUCKON
IPAXKIAaHCKON MJACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH H
CaMOOIIPEACIICHUIO, HAIMYME MOTHUBAIMU K OOYYEHHIO OMOJIOTHH, LEIEHANPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHUW JTUYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX TpaAuIMiA pa3BUTHUA OUOJOTUYECKOTO 3HAHUS, TOTOBHOCTH u
CIIOCOOHOCTh ~ OOy4Yarommxcsi  PYKOBOJCTBOBATHCS B CBOCH  JICSITEILHOCTH
[IEHHOCTHOCMBICJIOBBIMU ~ YCTAaHOBKaMH, MPHUCYLIIUMU CHCTEME OHMOJOTHYECKOTO
o0pa30oBaHus, HAIMYUE IKOJOTUYECKOTO MPABOCO3HAHMS, CIOCOOHOCTH CTAaBUTH L€ U
CTPOUTD )KU3HECHHbBIE TJIAHBI.

JInyHOCTHBIE pE3yJbTAaThl OCBOEHHUA MpeaMera «buonorus» IOCTUraroTcs B
CAMHCTBE Yy4yeOHOM ¥ BOCHHUTATENILHOM JESATEIBbHOCTM B COOTBETCTBHHU c
TPaIUIIMOHHBIMU POCCUNCKUMHU COIIMOKYJIbTYPHBIMU, HUCTOPUYECKUMU u
JTyXOBHOHPABCTBEHHBIMU IIEHHOCTSIMH, IPUHATHIMU B 00IIECTBE MPaBUIIaMU U HOPMaMH
MOBEJACHUS U CIHOCOOCTBYIOT IMpoIleccaM CaMOIO3HAHHUS, CAaMOBOCIIMTAHMUS U
caMOpa3BUTHS, PA3BUTHUSI BHYTPEHHEW MO3ULIUM JIMYHOCTH, TATPUOTU3MA, YBAXKCHUS K
3aKOHY M TPABOMNOPSIKY, YEIOBEKYy TpyJa M CTaplieMy IOKOJIEHHIO, B3aMMHOIO
YBOKCHUS, OEpPEKHOIO0 OTHOIICHUS K KYJbTYPHOMY HACICAUI0O W TPaguIUsM
MHOTOHAIIMOHAJIbHOTO Hapoaa Poccuiickor @Penepanuu, OpPUPOAE U OKPYKAOLIEH
cpene.

JInyHOCTHBIE pPE3yibTaThl OCBOEHUSA Y4e€OHOro mnpeamera «bHUOJIOTHS HTOJKHBI
OoTpakaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOY4YalOIIMXCA  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTpPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpHUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX YOEKICHUHN, COOTBETCTBYIONTUX TPAJAUIIHOHHBIM
IIEHHOCTSIM POCCHUMCKOIO OOIIECTBA, pACHIMPEHUE KU3HEHHOTO OIbITa M OIbITa
JIEATENBHOCTH B TMPOLECCE pEATU3alMM OCHOBHBIX HAIPAaBJICHUN BOCIHUTATEIbHOU
NEATEIbHOCTH, B TOM YHCJIE B YACTHU:

1) rpa:k1aHCKOro BOCIIUTAHMS

C(i)OpMI/IpOBaHHOCTB Fpa}K,HaHCKOﬁ IIO3UIIHNHN o6yqafomer0051 KaK aKTUBHOI'O
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¥ OTBETCTBEHHOTO WICHA POCCUIICKOTO 00IIEeCTBa; OCOZHAHNE CBOMX KOHCTUTYITMOHHBIX
npaB ¥ 00s3aHHOCTEHN, yBaKEHUE 3aKOHA
Y [IPaBONOPSAKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW MEATEILHOCTH MPU CO3JaHWU y4EeOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX U MO3HABATENbHBIX 3a/1a4, BHIMOJIHEHUU OMOIOTHYECKUX
HKCIIEPUMEHTOB; CIIOCOOHOCTh ONPENENATh COOCTBEHHYIO MO3ULIMIO MO OTHOLICHHUIO K
SABJICHUSIM

COBpeMeHHOfI )KHU3HH H OOBICHSITH €C; YMCHHC YYHUTBIBATH B CBOHX I[GﬁCTBHHX
H€06XO,Z[I/IMOCTI> KOHCTPYKTHUBHOTI'O

BSaHMOHGﬁCTBHH HIOI[Gﬁ C pa3HbIMHU Y6C}K,Z[€HI/I}IMI/I, KYJIbTYPHBIMHU LCHHOCTAMH U
COOMAJIbHBIM ITOJIOKCHUCM; I'OTOBHOCTL K COTPYAHHUUYCCTBY B IPOLECCEC COBMCECTHOI'O
BBIITOJIHCHU L y‘—Ie6HI>IX,

ITIO3HABATEIIBbHBIX U HCCIECIOBATEIbCKUX 3a7a4, YBAKUTEIBHOE OTHOUIEHWE K MHEHHIO
OINIIOHEHTOB MNpU OOCYXJIEHUH CHOPHBIX BONPOCOB OHMOJOTMYECKOTO COJAEPIKAHMS;
TOTOBHOCTh K T'yMAHWTApHOM M BOJIOHTEPCKOW NESITENBHOCTH; 2) MATPHOTHYECKOIO
BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTh POCCUUCKON IPAKJAHCKON UIEHTUYHOCTH, TATPUOTU3MA,
YBaKEHHS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTHU Tiepes; PoauHoM, ropioctu 3a
CBOM KpaHl, CBOWO PoauHy, CBOM S3BIK M KyJbTYpy, HOpPOLUIOE W HACTOSIIEE
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu; IIEHHOCTHOE OTHOUIEHHWE K HPHUPOJHOMY
HACJIEJIUIO U MTAaMSTHUKAM MPUPOJIbI,
nocTuxkeHusM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE; CTIOCOOHOCTh
OIICHWBATh BKJIAJ] POCCHUUCKMX YYCHBIX B CTAHOBJIICHHE W Pa3BUTHE OWOJIOTHH,
MOHUMAaHUE 3HAYCHUs OWOJIOTUH B MO3HAHUM 3aKOHOB MPHUPOJIBI, B )KM3HU YEJIOBEKA U
COBPEMEHHOI0 00111eCTBA; UeHHas YOk AEHHOCTb, TOTOBHOCTb K CITy:KeHHI0 OTeuecTBy
U €ro 3alluTe,
OTBETCTBEHHOCTH 3a €T0 Cyap0y; 3)

AYXOBHO-HPABCTBCHHOI'O BOCITUTAHMA:

OCO3HAaHMUE JYXOBHBIX IEHHOCTEN POCCUMCKOTO HAPOJa;

c(hOPMUPOBAHHOCTb  HPABCTBEHHOTO  CO3HAaHMS, OJTHYECKOIO  IOBEJCHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH;, OCO3HAHUE JIMYHOTO
BKJIa/Jla B MOCTPOCHHUE YCTOMYHMBOrO OYIYIIEro; OTBETCTBEHHOE OTHOIICHHE K CBOUM
pOIUTENISIM, CO3JJaHUI0 CEMbU HA OCHOBE OCO3HAHHOI'O MPUHSATHS LIEHHOCTEW CeMEHHOU
JKA3HU B COOTBETCTBHUU C TPaAuLIUSIMUA Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:
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ACTETUYECKOE OTHOIIICHUE K MUPY, BKITFOUAst SCTETUKY ObITa, HAYYHOTO
¥ TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUN; MTOHUMAHUE
AMOIIMOHAJILHOTO BO3JICHCTBUS >KMBOM MPUPOJBI U €€ IEHHOCTH; FOTOBHOCTh K

CaMOBBIPKEHHUIO B PAa3HBIX BUaX UCKYCCTBA, CTPEMIICHUE TIPOSBIISATH
KauyecTBa TBOPYECKOU JIMYHOCTH;

5) pu3u4YeCcKOro BOCIUTAHUS:

MOHMMAaHUE U peajin3alusl 3J0pOBOTO M Oe30MmacHoro odpasa >KU3HHU (310POBOE
MUTaHUE, COONIOJCHUE TUTUEHUYECKUX TMPaBUI M HOPM, COQTAHCUPOBAHHBIN PEXKUM
3aHSATHH M OTJBIXA, peryJisipHas (pu3ndeckas akTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETCHTHOTO OTHOIICHUS K COOCTBEHHOMY (U3MYECKOMY W TICUXHYECKOMY
3I0POBbIO; TIOHMMAaHWE IIEHHOCTH NPaBWJI WHIWBUIYAIbHOTO U KOJUIEKTUBHOTO
0€301acHOro
MOBEJCHUS B CHUTYyaIlUsAX, YTPOXKAIOIMIMX 30POBBI0 W JKM3HU JIIOJIEH; OCO3HAHUE

MOCJICJICTBUN 1 HEMPUATUE BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS

QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy1oBOro BoCIMTAHMS:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYA0JI00HE; TOTOBHOCTD K
AKTUBHOM  JIESTEIIBHOCTH TEXHOJOTMYECKOW M  COLMAJbHOW  HAIPaBICHHOCTH,
CIIOCOOHOCTh HMHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOATENIBHO BBINMOJHATh TaKyIO
JeSTENHHOCTh, WHTEpPEC K Pa3IUdHbIM cdepaMm TpodecCHOHATBLHON esTeIbHOCTH,
yMEHHUE COBEpIaTh OCO3HAHHBIM BBIOOpP Oyaymied npodeccud U pearn30BbIBATH
COOCTBEHHBIE >KM3HEHHBIC IUIAHBI, TOTOBHOCTh U CHOCOOHOCTh K OOpa30BaHUIO U
caM000Opa30BaHUIO HA MIPOTSIHKEHUHU

BCEH JKU3HU,

7) IKOJIOTHYeCKOro BOCIIUTAHMSA:
HKOJIOTUYECKH 11eJ1IeCO00pa3HOe OTHOILIEHUE K IPUPOJIE€ KaK HCTOUHUKY KU3HU
Ha 3emJIe, OCHOBE €€ CyLECTBOBAHUS;

NOBBIILIEHUE  YPOBHSA  HKOJOTMYECKOM  KYyJbTypbl: NPHOOPETEHHE  ONbITA
IUTAHUPOBAHUS MOCTYIIKOB M OLEHKH HMX BO3MOJKHBIX HOCIJIEACTBUN JJIS OKpYXKarolen
Cpelibl; OCO3HAHUE ITI00AJIBbHOIO XapaKTepa 3KOJOTHYECKUX TPOo0JIeM U IMyTel X
peleHust; criocoOOHOCTh UCTOIb30BaTh PUOOPETAEMBbIE IPU U3yUEHUN OMOJIOTUHU 3HAHUS
¥ YMEHUS IPU PEeLIeHUH NPo0ieM, CBA3aHHbBIX C PALIMOHAIBHBIM NPUPOAOIIOJIE30BAHUEM
(cobnrogeHue mpaBui NOBEACHUS B MPUPO/IE, HAPABIEHHBIX HA COXpaHEHUE PaBHOBECHS
B DKOCUCTEMAX, OXPaHy BUJIOB, IKOCUCTEM, ONOC(HEPHI); AKTUBHOE HENPUSATUE IEUCTBUH,
IPUHOCSAIIMX BpE OKpYXaroled IPUPOJHON cpele, YMEHUE IPOTHO3MPOBATH
HEOJIAroNpUsTHBIE SKOJOTUYECKHE TOCIEJACTBUA NPEINPUHUMAEMbIX JEUCTBUH U
NpeN0TBpallaTh UX; HAJUYUE PA3BUTOIO 3KOJIOTMYECKOTO MBIIIEHUS, 3KOJIOTHYECKON
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KYJbTYPBbI, OIIbITa ACATCIIbHOCTHU AKOJIOTUYECKOM HAIIPaBJICHHOCTH, YMCHUA
PYKOBOJACTBOBATLCA HMHU B HOBH&B&TGHBHOﬁ, KOMMYHHKaTHBHOﬁ )41 COHHEUIBHOI?I
IMPaKTHUKEC, TOTOBHOCTH K YYaCTHIO B Hp&KTH‘ICCKOfI ACATCIIPHOCTU 9KOJIOTHUECKOM
HAIIPaBJICHHOCTH,;

8) HeHHOCTH HAYYHOI'O IO3HAHUA:

c(OpMUPOBAHHOCTh MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHOH NPAaKTUKH, OCHOBAHHOI'O Ha JMAaJOre KYJbTYp,
CIOCOOCTBYIOHIETO ~ OCO3HAaHUIO  CBOEr0 MecTa B IOJHUKYJIBTYPHOM  MHDE;
COBEPILIEHCTBOBAHNE A3BIKOBOM M YNTATENBCKOM KYJIBTYPBI KaK CpeICTBa

B3aMMOJICUCTBYS MEXIY JIIOJIbMH M TIO3HAHUS MHUPA; TOHUMaHHUEe CTIeU(UKH OMOTOTHI
KaK HayKHu, OCO3HaHHE €€ PO B (DOPMUPOBAHUU

palMOHAIBHOIO HAyYHOTO MBIIUIEHUS, CO3/IaHUU LEJIOCTHOIO IMpEACTaBICHUs 00
OKpPYXalollleM MHUpE KaK O €IMHCTBE MPHUPObl, YEJOBEKa M 00IleCcTBa, B MO3HAHUU
IPUPOJIHBIX 3aKOHOMEPHOCTEN U PELICHUH MPOOJIEM COXpaHEHHSI IPUPOIHOTO
paBHOBecHs; YOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JIJIi COBPEMEHHOM LIMBHIIA3AIUU:
o0OecrieueHuss HOBOTO YPOBHS Ppa3BUTHS MEAMILMHBI, CO3JJaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CIIOCOOHBIX pelIaTh PECYpCHbIE MPOOJIEMbl Pa3BUTHs YEIOBEUYECTBA,
NoMCKa MyTeH BBIXOJA U3 TJIOOATBbHBIX JKOJOTHYECKUX NpodiieM U obecreueHus
nepexojia K yCTOWYMBOMY pPa3BUTHUIO, PALMOHAIBHOMY HCIIOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (OPMHUPOBAHHMIO HOBBIX CTaHAAPTOB >KU3HU; 3aMHTEPECOBAHHOCTH B
MOJTy4YE€HUHU OMOJIOTMYECKUX 3HAHUM B LIEJISX MOBBILLICHUS

oOIell KyJIbTyphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, KaK COCTaBHOM 4YacTH
(GyHKIHMOHAIBHOM TIPAaMOTHOCTH  OOydamommxcsa, (opMUpyeMoOl Mpu H3YYEHUU
OMOJIOrMH; TOHUMAHUE CYITHOCTH METOJIOB MMO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTh MCIOJIb30BaTh MOJy4aeMble 3HAHUS I aHAJIM3a U OOBSICHEHUS
SABJICHUN OKPY’KAIOIIETO0 MUpPA M MPOUCXOIAIIMX B HEM HM3MEHEHHH, YMEHUE AeiaTh
000OCHOBaHHBIC 3aKIIOUYCHUS HAa OCHOBE HAYYHBIX (DAKTOB W WMEIOIIMXCS JAHHBIX C
1EJIBIO0 MOTYUYEHHUS JIOCTOBEPHBIX BEIBOJOB; CIIOCOOHOCTH CAMOCTOSITENIbHO UCTIOIh30BaTh
OMOJIOTMYECKUE 3HAHUS JIJIsl PEIICHUs

HpO6J’I€M B PpCaJIbHBIX JXU3HCHHLIX CHTyalUuAaX; OCO3HAHHMEC LICHHOCTHU Haquoﬁ
ACATCIbHOCTHU, TOTOBHOCTL OCYHICCTBIIATH

NPOEKTHYI0 M HCCIEA0BATENbCKYIO JIEATENbHOCTh HMHIWBUAYATbHO W B TPYIIE;
TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPA30BaHHIO U CAaMOOOpPa30BaHUIO, K
AKTUBHOMY IOJIYYCHHUIO HOBBIX 3HAHWH MO OMOJOTHUU B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTSIMHU.

B mpouecce AOCTMKEHHS JIUYHOCTHBIX PE3YJIbTATOB OCBOCHHS OOYYarOUIMMUCS
IPOrpaMMbl 10 OMOJOTUU HA YPOBHE CPEHEro 00IIero oOpa3oBaHusl y 00y4aroluxcs
COBEpPIIICHCTBYETCS HMOLIMOHAIIbHBIH UHTEIJICKT, Ipenosararoni
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C()OPMHUPOBAHHOCTh: CAMOCO3HAHMsS, BKJIIOYAIOIIEIO CIHOCOOHOCTH IOHMMAaTh CBOE
HMOLIMOHAJILHOE  COCTOSIHUE, BUJETh  HAIPaBJICHUS  pPa3BUTHS  COOCTBEHHOM
AMOIIMOHANILHOM c(ephl, OBITh YBEPEHHBIM B ce0€; CaMOPEryIMpPOBaHNUs, BKIIOYAIOUIETO
CaMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTb 3a CBOE MOBEJEHUE, CTIOCOOHOCTD
aJalTUpPOBaThCsi K SMOLMUOHAJIBHBIM HM3MEHEHUSIM U TPOSBIATH TI'MOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBALIMH, BKIIOYAIOIIEN CTPEMIIEHUE K TOCTHKEHHIO LIETU
U yCIIeXy, ONTHMM3M, HHHUIMATUBHOCTb, YMEHHUE JIEHCTBOBATh, HCXOAS M3 CBOMX
BO3MO>KHOCTEM; 3MMATUH, BKIIOYAIONMIEH CIIOCOOHOCTh IMOHUMAaTh AMOLMOHAIBHOE
COCTOSIHHE
JIPYTUX, YYUTBIBaTh €ro NpPH OCYLIECTBICHUUM KOMMYHHKAIMU, CIOCOOHOCTh K
COUYYBCTBHUIO U COMNEPEKUBAHUIO; COILMAIBHBIX HABBIKOB, BKIIIOYAIOLIUX CIOCOOHOCTD
BBICTPAWBaTh OTHOLICHUS

C IPpYIuMH JIFOAbMU, 3&60TI/ITLCH, IMPOABJIATE HHTCPCC U pa3pCilaThb KOH(i)JII/IKTI)I.

METANPEAMETHBIE PE3YJIbTATHBI

MertamnpeaMeTHbIe pe3yJabTaThl OCBOCHHSI ydeOHOTO TmpeameTa «buomorus
BKJIIOYAIOT: 3HA4YMMBbIE Uil  (OPMHUpPOBAHHMS  MHPOBO33PEHUS  OOyYarOIIMUXCS
MEXIUCITUIUIMHAPHBIE  (MEXKIIPEAMETHBIC) OOIIECHAYYHbIE TOHATHS, OTPaKaIOIINe
IIEJIOCTHOCTh HAYYHOUN KapTUHBI MUPa U CHEIU(UKY METOO0B IMO3HAHMS, HCTIOIb3YEMbIX
B C©CTECTBEHHBIX HayKaX (BEIECTBO, PHEPTHs, SBJICHHE, MPOIECC, CUCTEMa, HayJHBIN
dbakT, TMPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, WCCIIeIOBaHUE,
HaOII0/ICHHE, M3MEPCHHE, YKCIIEPUMEHT U IPYTUX), YHUBEPCAIbHbBIC YICOHBIC TCHCTBUS
(mo3HaBaTeNbHBIC, KOMMYHUKAaTHBHbBIC, PETYJISTUBHEIC), o0ecIieunBaroIne
dbopmupoBaHre (PYHKIIMOHAIBHOW TPAMOTHOCTH ¥ COIMAIBHOW  KOMIIETCHITUU
oOyyarommxcs, CIIOCOOHOCTH oOyyJarommxcs UCIIOJIb30BaTh OCBOCHHBIE
MEXIUCITUTUIMHAPHBIE, MHPOBO33PCHUYECCKUE 3HAHWS W YHUBEpCaJbHBIC Y4YcOHBIC
JICVCTBUS B MMO3HABATEIBHOM U COIUAIBHOW MPAKTHUKE.

Ilo3HaBaTebHbIE YHUBEPCAJbHBIE YUeOHbIE 1eCTBUS ba3oBbie
JIOTHYeCKHe 1eHCTBUA:

CaMOCTOSITENTFHO (POPMYITHPOBAThH M aKTYaATH3UPOBAThH MPOOIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE; NCIIOJI30BaTh MPH OCBOCHHUH 3HAHWUH MPUEMBI JIOTHYECKOTO MBITIICHUS

(anamu3a,

CUHTE3a, CPAaBHEHMSI, KJlaccu(UKaIuu, 0000IIeHHs ), PACKPBIBATH CMBICI OMOJIOTUYECKHUX
MOHATUH (BBIACIATh WX XapaKTepHbIE IMPU3HAKH, YCTaHABIWBATH CBSI3M C JPYTUMHU
MOHATHUSIMU); OTPEIEIATh TSN NEATeTLHOCTH, 3a7aBas MapamMeTpbl U KPUTEPHUH KX
JOCTHKECHHUS,
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COOTHOCHUTH pPE3YJIbTAaThl ACATEIBHOCTH C IOCTABICHHBIMU LEISAMHU; HCIOJIb30BaTh
OMOJIOTUYECKUE MOHATHUS ISl O0BSICHEHUS (DAKTOB U SIBICHUM KUBOU
NPUPOJBI;, CTPOUTH JIOTHUECKHE PACCYyXACHHS (MHIYKTUBHBIC, IEAYKTHBHBIC, I10
aHAJIOTMH ), BBISIBISATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSIX,
(dbopMyIUpOBaTh BHIBO/BI M 3aKIIOUYEHUS; IPUMEHATh CXEMHO-MO/IEIbHbBIE CPECTBA AJIs
MPE/ICTABIICHUS CYIIECTBEHHBIX CBSI3€M M OTHONICHUI B HM3y4aeMbIX OMOJOTHUYECKHX
O0OBEKTaX, a TaKXe MPOTHUBOPEUYMI PA3HOIO pOJAA, BBISBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX MCTOYHUKAX; pa3padaThiBaTh IUIAH PEIICHHS MPOOJIEMBI C y4E€TOM
aHaJIN3a UMEIOIIUXCS
MAaTe€pUaAIbHBIX U HEMATEPUAIbHBIX PECYPCOB; BHOCUTH KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB
LEJISIM, OLIEHUBATh PUCKHU IMOCIEACTBUN EATEIBHOCTH; KOOPAUHUPOBATh U BBINOJIHATH
paboTy B yCIOBUSX PEATBHOTO, BUPTYaIbHOTO
1 KOMOMHUPOBAHHOIO B3aMMOJICHCTBHS; Pa3BUBaTh KPEATUBHOE MBIIICHUE
IPU PELLICHUH KU3HEHHBIX TPOOIIEM.

Bba3oBble uccie0BaTeIbcKue AeiicTBUS:

BJIAJICTh HABBIKAMHU y4€OHO-HCCIICIOBATEIHCKOM U MPOEKTHOM JESITEIbHOCTH,
HABBIKAMH pa3pelieHust npobieM, o0ianaTh CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSATEITLHOMY ITOMCKY METOJIOB DEIICHUS MMPAKTHYECKHX 3a]ad, MPUMEHCHHUIO
pPa3TUYHBIX METOJOB IMO3HAHWS; HCIIOJIH30BAaTh DPA3JIMYHBIE BHUABI JCSITEIHHOCTH TI0
MIOJTyYEHHUIO HOBOTO 3HAHHUS, €TO
WHTEPIPETANN, TPEOOPA30BAHKIO U PUMEHECHUIO B YUCOHBIX CUTYAIHMsIX, B TOM YHCIIE
IpU CO3MaHUM YYEOHBIX W COIMAIBHBIX MPOEKTOB; (OPMHUPOBATH HAYYHBIA THII
MBIIUICHUS, BJIaIeTh HAYYHOW TEPMHUHOIOTHEH,

KITIOYCBBIMHU TIOHSATUSMHU U METOIaMU;, CTABUTH M (JOPMYJIUPOBATH COOCTBEHHBIE 3a/1a49H B
00pa3zoBaTeIbLHOMN AEATEILHOCTH
U OKM3HCHHBIX  CHUTYallWsX; BBIABIATH  NPHYMHHO-CIICJICTBEHHBIE  CBSI3M U
aKTyaJIM3UPOBATh 3a/1auy, BBIIBUTATh THIIOTE3Y €€ PEIICHMs], HAaXOIUTh apTYMEHTHI IS
JI0Ka3aTeNIbCTBA CBOMX YTBEPKIACHHM, 3a7aBaTh MapaMeTpbl M KPUTEPUU PEIICHHS,
aHATM3UPOBAThH MMOJTYUYEHHBIE B X0 PEIICHUS 3a/1a4l Pe3yJIbTaThl, KPUTHUSCKH
OIICHMBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MECHEHHUE B HOBBIX YCIIOBUSX; /1aBaTh
OIICHKY HOBBIM CHUTYalllsM, OIICHUBATh MPHUOOPETCHHBIA OTBIT; OCYIIECTBISATH
IeJICHAITPABIICHHBIN ITOUCK TIEPEHOCA CPEJICTB U CIIOCOOOB JCHCTBHSI
B NpodecCUOHATBHYIO Cpedy; YMEThb NEPEHOCUTbh 3HAHUA B TIO3HABATEIbHYIO U
NPAKTUYECKYI0 00J1aCTH
KU3HEACATETLHOCTH; YMETh MHTETPUPOBATh 3HAHUS W3 Pa3HBIX
npeAMETHBIX 00IacTel;
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BBIABUI'aTb HOBBIC NACH, IIPCJIAraTh OPUTIMHAJIBHBIC ITOAXO0AbI U PCIICHHUA, CTABUTDH

poOIeMBbI U 33/1a49H, JOMYCKAIOIINE AIbTepHATHBHEIE penieHus. Padora
¢ uHpopmanmei:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOUYHUKAX HHPOPMAIHH (TEKCTE Y4EOHOTO
0CcoOMsI, HAyYHO-TIOMYJISIPHOM TUTEpaType, ONMOIOTHYECKUX CIOBAPSAX U CIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHaTu3upoBaTh HHPOPMAIIHIO PA3THUHBIX
BUJOB W (OpM TPENCTaBICHUSA, KPUTUYECKH OICHUBATh €€ JOCTOBEPHOCTh M
HEMPOTUBOPEUUBOCTD; (POPMYIHPOBATH 3aMIPOCH] U MPUMEHATH Pa3IUYHbIE METO/IbI IPU
MOMCKE U 0TOOpE
Oouonornyeckoi uHMOpPMAIMU, HEOOXOIMMOM JUIsl BBIMOJHEHUS Y4EeOHBIX 3ajady;
npuoodpeTaTh OTIBIT UCTONB30BaHUS  HMH(DOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH, COBEpIIEHCTBOBATh KYJbTYPY AaKTHUBHOTO HCIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CUCTEM; CAMOCTOSITENIbHO BbIOMpATh ONTUMANIbHYIO (POpPMY MpeCcTaBICHUS
OHOJOrMYECKON
uHpopmauu (cxembl, Tpaduku, [IUarpaMMmbl, TaOJUIbl, PHUCYHKHM U JApPYyroe);

UCTOJIb30BaTh HAYUYHBIN S3bIK B KAYECTBE CPEACTBA MPH paboTe C OMOIOTUYECKOM
uHbopMaIuel: NPUMEHATh XUMHUYECKUE, (PU3NYECKHE M MaTeMaTHYeCKHe 3HAKU W
CUMBOJIBI, POpPMYIIbI, a00pEeBUATYPY, HOMEHKJIATYPY, UCIIOJIb30BaTh U MPeoOpa3OBhIBATH
3HAaKOBO-CHMBOJMYECKHE CPEJCTBA HATJISTHOCTH; BJIAJICTh HABBIKAMH PACIIO3HABAHUS U
3aIUThl HHPOpMauu, HHOOPMAITMOHHON

0€30I1aCHOCTH JINYHOCTH.

KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJIbHbIE yqeﬁﬂble NeHCTBUSA
Oo0menue:

OCYIIECTBIIATH KOMMYHHUKAIIMHA BO BCeX chepax KU3HHU, aKTUBHO Y4aCTBOBAThH
B JHAJIOTe WM JHUCKYCCHU IO CYIIECTBY OOCYyXJTaeMol Tembl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJACHHUS OTHOCHUTEIBHO BBIMOJTHCHHUS IpeajiaracMou 3a7adu,
YYHUTBIBATh UHTEPECHI M COTJIACOBAHHOCTH MO3WUIIUNA IPYTUX YYACTHUKOB JUAOTa WA
JIMCKYCCHH); paclio3HaBaTh HeBepOaIbHbIE CpPEJCTBAa OOIICHMs, TOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3ZHHUKHOBEHUS KOH(IMKTHBIX CHTYaIldd, YMETh
cMAT4aTh KOH(IMKTH U BECTH IIEPETOBOPHI; BIAJACTh PA3TMIHBIMHU CIIOCOOAMH OOIICHUS
Y B3aMMO/ICHCTBHSI, IOHUMATh

HAMEPEHUS IPYTUX JIIOJICH, TIPOSBIIATh YBAKUTEIHHOE OTHOLIEHUE K COOECETHUKY U B
KOpPpEKTHOU hopme GopMyTUPOBATH CBOM BO3PAKEHUS; PA3BEPHYTO U JJIOTUUHO U3JIaraTh
CBOIO TOYKY 3PEHUS C UCITOIB30BAHUEM S3bIKOBBIX

CpPEACTB.
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CoBMecTHAaSA HEeATCJIBbHOCTD:

MOHMUMATh ¥ UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHIHOW U WHIUBU Ty ATBHON
paboThI MPU PEIICHUH OUOJIOTMYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
PUMEHEHHS TPYMITOBLIX (HOPM B3aMMOJICHCTBYS MPU PEUICHUH YIeOHOM 3a/1a4H;
BBIOMPATh TEMATHUKY U METOJIbl COBMECTHBIX JCHCTBUHN C YyU4ETOM OOIINX UHTEPECOB
U BO3MOXKHOCTEH KaXJOro 4uieHa KOJUICKTUBA, TIPUHUMATH IIeJId COBMECTHOMN

NESTETHHOCTH, OPTAaHU30BBIBATH U KOOPIUHUPOBATH

JICUCTBHUS MO €€ JOCTUKECHUIO: COCTABJIATH IUIAH JCUCTBUM, PACTIPEACIISTH POJIA C YUETOM
MHEHHUW YYaCTHUKOB, 00CYK/1aTh PE3yJIbTaThl COBMECTHOM pabOThI; OLIEHUBATH KA4€CTBO
CBOEI0 BKJIAJIa U KKJI0r0 YYaCTHUKA KOMaHbl B OOITUI

pe3ybTaT 110 p33pa6OTaHHBIM KPpUTCpHUAM,; MpcajiaraTb HOBBIC ITPOCKTBLI, OLCHHUBATDL
HACH C IIO3UIINHY HOBHU3HEI,

OPUTIHHAJIbHOCTH, HpaKTI/I‘IeCKOﬁ 3HAYUMOCTH,
OCYHICCTBJIATH IMOSUTUBHOC CTPATCITHYCCKOC ITOBEACHUC B PA3JIMYHBIX CUTYAlUAX,

IPOABIIATE TBOPUCCTBO U B006pa)KCHI/IC, OBITH WHULIMAaTUBHBIM.

PeryJsfiTHBHbIC YHUBEPCAJIbHbIE Y4eOHbIE eiiCTBUS
Camoopranusanus:

UCTIOJIb30BaTh OMOIIOTrMYECKUE 3HAHUS ISl BBISIBICHUS MTPOOJIEM U UX PEIICHUs
B JKM3HEHHBIX U y4€OHBIX CHUTyalUsiX; BBIOMPAaTh HAa OCHOBE OMOJIOTMUECKUX 3HAHUUI

LIEJIEBBIE U CMBICIIOBBIE YCTAHOBKU
B CBOUX JICUCTBUAX U IOCTYIIKAX 10 OTHOLIECHUIO K KUBOU IIPUPOJIE, CBOEMY 310POBBIO U
30POBBI0  OKpPYXKalOIUX;  CAMOCTOSITENBHO  OCYILIECTBIATH  IIO3HABATEIbHYIO
NEeSATENbHOCTb, BBISBIIATH MPOOJIEMBI, CTABUTH U (POPMYJIHMPOBATH COOCTBEHHBIE 3a/1a4U B
00pa30BaTEIbHON IEATEILHOCTH U )KU3HEHHBIX CUTYALUIX; CAMOCTOSITEIbHO COCTABIISATh
IUTaH peuieHust TPoOJIeMbl C yUeTOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U NIPEIIOUTEHUI; 1aBaTh

OLICHKY HOBBIM CHUTYallUsIM;

paclMpATh paMKH y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH; enaTh

OCO3HaHHBIN BBIOODP, ApryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD
3a pelIeHHe; OIEHUBATh MPUOOPETEHHBIN OMBIT; CIOCOOCTBOBATH (POPMHUPOBAHUIO U
IPOSIBJICHUIO HIMPOKOM 3pyAHULIMK B Pa3HbIX 00JACTAX 3HAHWUMN, MOCTOSHHO IOBBIIIATH
CBOI1 00pa3oBaTENbHBIN U KyJIbTYpHbIN YpoBeHb. CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb,
OLICHMBATh COOTBETCTBUE pE3YyJbTAaTOB LEJISAM; BIAJACTh HABBIKAMM ITO3HABATEIBHOMN
pedeKkcun Kak OCO3HAaHUS COBEPIIAEMBIX NEUCTBHM M MBICIUTEIbHBIX MPOLIECCOB, MX
pe3yJbTaTOB U OCHOBAHMM, MCIOJB30BaTh MPUEMbI pediieKCUU Ul OLEHKU CUTYalluu,
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BBEIOOpA BEPHOTO PEIICHUS;, OIEHUBATh PUCKU ¥ CBOEBPEMEHHO MPUHUMATH PEIICHUS 110
X CHUXEHHUIO; IPUHUMATh MOTHBBI M apryMEHTBI JPYTUX IPU aHAIU3€ pPe3yJIbTaTOB
JEATEeIIbHOCTH.

IIpunsitue cedst M APpyrux:
MpPUHUMATh ce0sl, MIOHUMAs CBOU HEJIOCTATKHU U JIOCTOMHCTBA;
IIPUHUMATh MOTHUBBI U ApTYMEHTBI APYTUX IIPU AHAIU3€E PE3YJIBTATOB €SI TEIbHOCTH;
MpU3HABaTh CBOE MPaBO M MPaBO APYrUX Ha OIIMOKY; pa3BHBaTh CIIOCOOHOCTH
MMOHUMATh MUP C O3UIMHU JIPYTOro YEI0BEKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHHs mporpammbel COO mo 6uosnoruu Ha 6a30BOM
YPOBHE BKJIIOYAIOT crenuduueckue g ydeOHoro npeamera «buonorus» HaydHbIe
3HaHUS, YMEHHS U CIOCOOBI JCHCTBUM TI0O OCBOCHUIO, WHTEpIpETaluu u
npeoOpa3oBaHUI0 3HAHWUM, BUABI JEATETLHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS U
MPUMEHECHUIO 3HAHWW B pa3IMYHBIX YYEOHBIX CHUTyallMiX, a TakKe B peabHBIX
JKU3HEHHBIX CHUTYallUsiX, CBSI3aHHBIX C Ouosioruedd. B mporpamMmme mnpeaMeTHbIC
pe3yabTaThl MPEACTABJICHBI IO TO1aM 00yUYEHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHoro npeameta «buonorus» B 10 kiiacce
JOJIKHBI OTPaXKaTh:
c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJIU OHMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (QOPMUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTUHbI
MHpa 1 HAQy4YHOTO MUPOBO33PEHMS, O BKJIAJI€ POCCUMCKUX U 3apyOeKHBIX
YYEHBIXOMOJIOTOB B pazBuTHEe  OWOJNIOTHH, (PYHKIIMOHAIBHOW IPAMOTHOCTH
YyeJioBeKa ISl PeIlICHUs KU3HEHHBIX 33]1a4; YMEHUE PaCKPBIBATh COJIEp KaHHe
OMOIOTHYECKUX TEPMUHOB U MOHITHIA: KU3HB,
KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB U MPEBpPAIllCHUE SHEPTUH), TOMEOCTa3
(camoperyJsilus), ypoBHEBas OpraHU3alus )KUBbIX CUCTEM, CAMOBOCIIPOU3BEICHHUE
(perponyKuus), HaCJAEACTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE; YMEHHE
u3naratb ~ OMOJIOTUYECKHE  TEOpUU (kneToyHas, XpOMOCOMHas,
MyTAallMOHHAs, LIEHTpaJIbHAas J0rMa MOJIEKYJIsipHOU Onosiorun), 3akonsl (I'. Mengens, T.
Moprana, H.W. BaBunoBa) u yueHus (0 eHTpax MHOTO0Opa3usi U MPOUCXOKICHUS
KyJIbTYpHBIX pacTenuii H.J. BaBunoBa), onpenensiTe rpaHulibl UX IPUMEHUMOCTH K
’KUBBIM CUCTEMaM; YMEHUE BJIaJIeTh METOAAMH HAy4YHOTO MO3HAHUS B OMOJIOTHU:
HaOJII0/IEHIE
Y OMKMCAHME KUBBIX CUCTEM, MPOIIECCOB U SIBJICHUI, OpraHu3aIus u IpoBe/IcHNE
OMOJIOTMYECKOT 0 AKCIIEPUMEHTA, BBIIBM)KEHUE TUIIOTE3bI, BHISIBICHHE 3aBUCUMOCTH
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MEXKTY UCCIIEyEMbIMU  BEIIMYUHAMU, 00BsSICHEHUE MOJTYYE€HHBIX
pe3yAbTaTOB, UCIOIH30BAHHBIX HAYYHBIX TOHITHH, TEOPHUI U 3aKOHOB, YMEHUE
JieJaTh BBIBOJIbI HAa OCHOBAHUU TMOJYUYEHHBIX PE3YJIbTaTOB; YMEHUE BBHIICIATh
CYILIECTBEHHbIE TPU3HAKHA BUPYCOB, KIETOK IPOKAPUOT

Y DYKapuoOT, OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPIaHU3MOB, 0COOEHHOCTH ITPOLIECCOB:
oOMeHa BEIIECTB W MPEBPAICHUsI SHEPTUU B KIETKe, (POTOCHHTE3a, MIACTHUYECKOTO U
PHEPreTHYeCKOro oOMeHa, XEMOCHHTE3a, MHTO3a, Meiio3a, OIUIOJOTBOPEHHUS,
pPa3MHOXEHUS, UHAUBUIYATBHOTO Pa3BUTHUS OpPraHu3Ma

(oHTOTEHER);

YMEHHE TPUMEHSTh TMOJyYEeHHBIC 3HAHUS i1 OOBSICHEHUS OWOIIOTHYECKUX
MPOIECCOB U SIBICHUH, JTsI IPUHSITHS MPAKTHUECKUX PEHICHUN B IIOBCEAHEBHOW KU3HH C
LEJIbI0 00ecreueHus: 0€30MacCHOCTH CBOETO 3/10POBbsS U 3/10POBbsl OKPY KAIOLIUX JIFOJEH,
COONIIO/ICHHST HOpPM TPaMOTHOTO TIOBEJCHHUS B OKPYXKAaIOLIEH NPUPOAHON Cpere,
NOHUMaHHE HEOOXOJMMOCTH HCIIONb30BAHMS JTOCTHXKEHUNH COBPEMEHHON OHOJOTHH U
OMOTEXHOJIOTUM VISl pallMOHATILHOTO MPUPOIOTIOIb30BAHUS;

YMEHHE pelliaTh JIEMEHTapHbIe TEHETUUECKUE 3aJaul HA MOHO- U JJUTUOPUTHOE
CKpeIMBaHue, CIETITICHHOE HACJIeJOBAaHUE, COCTABISATH CXEMbl MOHOTHOPUIHOTO
CKpeILMBaHus JIs MPe/ICKa3aHusI HacaeI0BaHuUs IPU3HAKOB Y OPTaHU3MOB; YMEHHE
BBITIOJIHSATH J1a0OpaTOPHBIE U MPAKTUYECKHE PadOThI, COONIOAAThH MpaBHIIa
npu paboTe ¢ y4eOHBIM U JJA00PaTOPHBIM 000PYIOBAHUEM; YMEHUE KPUTUUYECKU
OLICHWBATh U UHTEPIIPETUPOBATH uH(GOpPMAIHIO
OMOJIOTMYECKOTO COCpKaHMs, BKIIOUAIOIIYIO TCEBIOHAYYHBIC 3HAHUS U3 Pa3IMUHBIX
UCTOYHHUKOB (CpeACcTBa MAacCOBOM HH(OpMAIMK, HAay4YHO-TIOMYJSpHbIE MaTepuabl),
TUYECKUE aCMEKThl COBPEMEHHBIX MCCIENOBAaHMA B  OHOJOTUU, MEIULIUHE,
OMOTEXHOJIOTUN; YMEHHE CO37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIICHMS,
00001as OMOJOTHYECKYI0 HH(OPMAIMIO W3 HECKOJIbKUX HWCTOYHHUKOB, T'PAMOTHO
UCIIOJIb30BaTh OHSITUIHBIN amnmapaT OMOJIOTHH.

[IpenmeTtHble pe3yabTaThl OCBOeHUs yueOHoro npeameta «buonorus» B 11 kiaacce
JIOJKHBI OTPaXKaTh:
c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIK OMOJIOTMH B CUCTEME HAyYHOI'O 3HAHHUS
€CTECTBEHHBIX HayK, B (POPMHPOBAHUHN COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI
MHUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCHICKUX U 3apyO0eKHBIX
YUEHBIXOMOJIOTOB B pazButue  OWOJIOTHH, (PYHKIIMOHATHHONW IPAMOTHOCTH
4eJI0BeKa JUUIS PELICHMs] )KU3HEHHBIX 3aJ1a4; YMEHHE PacKpbIBaTh COJIEPIKaHUE
OMOJIOTMYECKUX TEPMUHOB U TIOHATUMN: BU]I, TIOMYJISIIHS, reHO(OH/I, IBOJIOIIHS,
ABWDKYIIME CUIbl ((DaKTOPBI) 3BOJIOLUH, IPUCIIOCOOIEHHOCTh OpraHHU3MOB,
BUI000pa3oBaHue, IKOJIOTUYECKHE  (DaKTOPBI, IKOCUCTEMA, MPOTYIICHTHI,
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KOHCYMEHTBI, PEAYLIEHThI, LIEMU MTUTAHUS, SKOJIOrH4YecKasi mupamMuia, OMoreoneHos,
ouocdepa; ymeHnue uznararb OMOJIOrHYeCKUEe TEOpUH (IBOIIOIIMOHHAS Teopus Y.
JlapBrHA, CHHTETHYECKasi TEOPHS IBOJIIOIMH ), 3aKOHBI U 3aKOHOMEPHOCTHU
(3apoabieBoro cxoactea K.M. bapa, yepenoBaHus riiaBHbIX HAIPaBIECHUN U MyTeH
sBosroninu A.H. CeBepiioBa, yuenust o onocdepe B.U. BepHaackoro), onpeaensith
TPaHUILIbl KX IPUMEHUMOCTH K KUBBIM CUCTEMaM; YMEHHE BIIAJIETh METOJJaMH HAYYHOTO
MO3HAHUA B OMOJIOTHH: HAOII0IeHNE

N OIINCAaHUC JKUBBIX CUCTCM, IIPOLCCCOB U HBHCHHﬁ, opraHusanu:a 1 IMpoOBCACHUC
OHOJIOTMYECKOTO OKCIICPUMCHTA, BBIIBUXKCHHUC 'MIIOTC3bI, BHIABJIICHUEC 3aBUCUMOCTHU
MCKIY HCCIICAyCMBbIMU BCINMYMHAMU, 0O0BSICHECHHE IMMOJIYHYCHHBIX
PE3YIBbTATOB, UCITIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ H 3dKOHOB, YMCHHC
JACJIaTb BbIBOJIbI HAa OCHOBAHMH IMOJYUYCHHBIX PC3YJIbTATOB; YMCHHUC BLIACIIATH
CYIICCTBCHHBIC ITPU3HAKHU CTPOCHUA 0M0JIOrNYeCKNX OOBEKTOB:

BUJIOB, TOMYJISIUNA, MPOAYIEHTOB, KOHCYMEHTOB, PEIyIIEHTOB, OHOTEOIICHO30B U
HKOCUCTEM, OCOOEHHOCTH TPOIIECCOB: HACIEACTBEHHON M3MEHUMBOCTH, €CTECTBEHHOTO
oT00pa, BUI000pa30BaHus, MPUCITOCOOJIECHHOCTH OPTaHU3MOB, ICUCTBHUS SKOJIOTHUECKHIX
(GbakTOpOoB Ha OpraHM3Mbl, MEpPEHOCA BEIIECTB M MOTOKAa SHEPTUU B IKOCHCTEMAX,
aHTPOIIOTCHHBIX M3MEHEHU B AKOCHCTEMAaxX CBOCH MECTHOCTH, KPyTOBOPOTA BEIIESCTB U
OMOTeOXMMHUYECKHX ITUKIIOB B OMocdepe; yMeHne MPUMEHSITh MOTYyYEHHBIC 3SHAHUS TS
OOBSICHEHUST OMOJIOTMYECKUX IPOILIECCOB U SIBJICHUM, JJIA TPUHATUS TPAKTUYECKUX
pEIICHH B TIOBCETHEBHOM KU3HU C IEJTbI0 00eCIedeHsT 0€30IMaCHOCTH CBOETO 3/T0POBbSI
U 37I0pOBbS OKPYXKAIOIIUX JIFOJIeH, COOJIOJCHUST HOPM TPAMOTHOTO TIOBEJEHUS B
OKpYy’)Karolied NPUPOJHON cpelne, TOHUMaHHE HEOOXOJMMOCTH HCMOJIb30BaHUS
JTOCTIDKCHU COBPEMEHHOW OWOJOTUM  JUIsl PallMOHAIBHOTO MPUPOJIOIOIB30BAHUS;
yYMEHUE PeIIaTh AIeMEHTapHbIE OMOJIOTUYECKUE 3a/1a4H, COCTABIIATh CXEMBI
MepeHoca BEIIECTB W IHEPTUU B JKOCHUCTEeMax (IIeMU TMHUTAaHMS); YMEHUE BBIMOIHAThH
1abopaTopHbIe U MPAKTUYECKHE padOThl, COOTI0AAThH IPaBUIIA
npu pabore ¢ ydyeOHBIM W JIaOOpaTOPHBIM OOOpPYAOBAHHEM; YMEHHE KPUTHYECKU
OIICHMBATh W HWHTEPIPETHPOBATH WHOOPMAIMIO OMOJOTHYECKOTO COJEpKaHUS,
BKJTFOYAOTITYIO TICEBJIOHAYYHBIC 3HAHUS U3 PA3IMYHBIX UCTOYHUKOB (CpPEICTBA MAaCCOBOU
uHdoOpMaIlMK, HAYYHO-TIOMYJISIPHBIE  MaTepHalibl), paccMaTpUBaTh  TJIOOAIbHbBIE
DKOJIOTHYECKHE TMPOOJIEMBbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM
COOCTBEHHYIO TIO3UIMIO; YMEHHE CO3/1aBaTh COOCTBEHHBIC NHCHbMEHHBIE M YCTHBIC
cooOmeHus, 06001as
Ononornyeckyo MH(POPMAIUIO W3 HECKOIBKUX MCTOYHWUKOB, TPAMOTHO HMCIOJb30BATh
MOHATUIHBIN anmapat OMOJIOTHH.
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10 KJIACC
Haumenosaunue
No KomxnuectBo OCHOBHBIE BUIBI JIEATEILHOCTH
pa3aeaoB U TEM [IporpamMmmHoOe cosiepxKaHue
/1 4acoB oOyyJaromumxcs

y4eOHOT0 IpeIMEeTa

Tema 1. buosiorusi kKak Hayka

1.1 | buonorus B cucreme | buonorus kak Hayka. CBsizu 6uonoruu ¢ | PackpbeiBaTh copepkaHue TEPMUHOB U
HayK O6IHCCTB€HHI>IMI/I, TEXHUYECKUMU U TIOHSITUI: Hay49YHOC MHUPOBO33PCHHUC,
JIPYTUMHU €CTECTBEHHBIMHU HayKaMHu, HaydHa:d KapThHa MHPa, HayTHBIN
bunocodueit, peHrHeit, STHKOT, METOJ, TUIOTE3a, TEOPHUSL, METOIbI
. UCCIIEJOBAHUS.
ACTETUKOM U npaBoM. Ponb Ouonoruu B
. . | XapakrepusoBaTh OUOJIOTHIO KaK HAYKY,
(bopMHpPOBAHUN COBPEMEHHON HAYUHOM
€€ MECTO U DPOJib Cpeau Jpyrux
KapTuHbl MUpa. Cucrema
€CTECTBEHHBIX HAYK.
OMOJIOrMYECKUX HAYK.
[lepeuncnsary pasjaenbl OMOJIOTUU B
HAemoncmpayuu: COOTBETCTBUE C OOBEKTAMH HM3YYEHHUS.
Ilopmpemui: Y. Tapsun, I'. Mennens, Ha3zsiBath BAKHEUIINE oTpaciiv
H. K. Konb1ios, JIk. Yorcon u @. Kpuk. | Guonornueckux 3HAHWE © 3334w,
Tabnuysl u cxemvl: «MeToJIbl MO3HAHUS | cTosmiue mepen ononorneii XXI B.
KUBOU MPUPOIBD»
1.2 | Meroasl  TO3HaAHUS 1 Metonsl  TO3HaHUS ~ KUBOU PackpeiBaTh cojpepkaHue TEPMHUHOB
JKMBOH NPUPOJBI NpUPOJbI (Habmonenue, Y TIOHSITUI: HAYYHBIM METOM, METO/IbI
AKCHEPUMEHT, ONHUCaHue, HCCIIe TOBAHHS
U3MEPEHNE, KJaccudukanus,
XapakTepu3oBaTh OCHOBHBIE  METOJbI

MOACIUPOBAHUC, CTATHCTHYCCKAA

MO3HAHUS )KHBOUW TIPUPOIBI: HAOIIOICHUE,

25




®enepanbHas padouas nmporpamma | buonorus. 1011 xnaccsr (0a30BbIi ypOBEHB)

00paboTKa JTaHHBIX ).

OKCIICPUMCHT, OITMCAHUC, U3BMCPCHUC,

Hemoncmpavyuu:

Tabnuywl u cxemovl: «MeTOIBI TTO3HAHUS
KUBOU TPUPOIBI».

Jlabopamophsie u npaxmuyeckue
pabombol:

[Ipaktrueckas padora Ne 1.

«Mconp30BaHMEe pa3IMYHBIX METO/IOB
MIPY U3yYCHUH OHMOJIOTHYECKUX
00BEKTOBY

KJ1accupukanus, MOJIEJTMPOBAaHHUE,
CTaTUCTHYECKas 00pabOoTKa JaHHBIX

HToro wacos o teme

2

Tema 2. 7KuBble cuCTEMbI U HX OPraHU3a U

2.1

buonornueckue
CHUCTEMBI, ITPOIIECCHI
Y UX U3YYECHUE

1

’KuBbie cucteMbl (OHMOCUCTEMBI)
KaK IpeIMET U3y4YeHus: OMOJIOTUH.

Otanuue JKUBBIX CHCTEM oT

HEOPraHU4eCKOM HIPUPOBI.
CpoiicTBa OWocHCTEM M HUX
pa3zHooOpasue. YpoBHH
OpraHu3aluuu onocucreM:
MOJIEKYJIIPHBIH, OpraHOMJIHO-
KJIETOYHBIM, OpraHW3MEHHBIN,

MONYJISIITUOHHO-BUIOBOM,

3KOCUCTEMHBIHN

PackpsiBaTh conepkaHue TEPMHHOB U
MOHATUH:  CHCTEMa, OuoJoTHMYecKas
CHUCTEMa, PJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA HBBIX CHCTEM,
0oOMEH BEIIECTB, Pa3MHOXKEHHE, POCT,

pa3BHTHE, HaCJIeJICTBEHHOCTD,
U3MEHYUBOCTb, pa3IpakKUMOCTb,
HHEPro3aBUCUMOCTH, YpOBHHU
OpraHuM3aluu  Ku3Hu  (Omocucrtem).
XapakTepuszoBaThb PUHITUIIBI
OpraHu3aluu OMOCHCTEM: OTKPBITOCTH,
BBICOKAs YIOPSIOYCHHOCTD,
CaMOPETYJISIIHNS, UEPAPXUIHOCTb.
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(6roreoIeHOTHYECKUiN),
onocdepHsbIi.

Hayxwu, n3yyaroriye OnocucteMsl Ha
Pa3HBIX YPOBHSIX OpraHU3aIUu.

[lepeuncnarh yHUBepcadbHbIE CBOMCTBA
KHUBOTO: €IMHCTBO XUMHUYECKOTO
COCTaBa, pa3IpaKuMOCTh, IBIDKCHHE,

Hemoncmpavyuu:

Tabnuywr u cxemovl: « OCHOBHBIC
MPU3HAKK KU3HW», «YPOBHU
OpraHu3aIliy )KUBOM IPUPOJIBD».
Mogenps monexynsl JJHK

roMeocTa3, pPOCT U pPa3BUTHE,
HACJICACTBEHHOCTh, M3MEHUYHBOCTD,
BOMIONHS  (MIPUCIIOCOOJICHUE K
U3MCHSIOIITUMCS YCIIOBHSIM).
[IpuBoUTh TpPHUMEpPHl OHOCHCTEM
Pa3HOTO YpOBHS OpraHU3AIMH M
CpaBHHMBATh TIPOSIBICHUS CBOKHCTB
YKUBOTO Ha Pa3HBIX YPOBHSIX.

XapakTtepu3oBaTbh OCHOBHBIE
MPOIIECCHI, MPOTEKAIOIINE B
onocucreMax: OOMEH BEIECTB U
peBpalleHre SHEPT UM,
CaMOBOCIIPOU3BEJICHHUE,
camoperysnus, pazsutue. Codmo1ath
npaBuiIa OEPEKHOTO OTHOIICHUS K
YKABOU MIPUPOE

Htoro yacoB 1o teme 1

Tema 3. XumMmnuyeckuii COCTaB U CTPOEHHUE

RJIECTKHA

3.1 | XUMHUYECKHUU COCTaB 1
KiIeTku. Boma u

XUMHUYECKUU COCTAB KJIETKHU.

XUMUYECKHUE DJIEMEHTHI;

PackpeiBaTh conepkaHre TEPMUHOB H

TIOHSTHUH: 3JIEMCHTBI-OMOT'CHEI,

27




®enepanbHas padouas nmporpamma | buonorus. 1011 xnaccsr (0a30BbIi ypOBEHB)

MUWHCPAJIBHBIC COJIN

MAaKpO3JIEMEHTHI,
MUKPODJIEMEHTHI. Bona wu
MHHEpPAIbHbIC BEIIECTBA.

DyHKIIMA BOJIBI M1 MHUHEPAIbHBIX
BelecTB B Kierke. [lomnepxanue
OCMOTHYECKOI0 Oajranca.
Hemoncmpayuu:

Juacpammor: «Pacnipenenenue
XHMHUYECKHUX 3JIEMEHTOB B HEKHUBOU

MaKpOJJICMEHTHI, MUKPOJJICMEHTHI;
MUHEpaJIbHBbIC BEIIECTBA, MOJEKYyIa
BOJBI KaK JINIIOJIb, BOJOPOIHBIE CBSI3H;
ruapopuwibHbie U TUAPODOOHBIE
BEIIIECTBA.

Jloka3pIBaTh €AWHCTBO DSJIEMEHTHOI'O
COCTaBa KaK OJIHO M3 CBOMCTB JKHUBOTO.
Pacnipenensite XMUMHUYECKUE 3JIEMEHTBI

npupoae», «PacnpeneneHne XuMUIECKUX
AJIEMEHTOB B KUBOU mipupoze». Tabauyvl
u cxemor. «llepmonuueckas Tabnuia
XUMHYECKUX IJIEMEHTOBY,

«CTpoeHue MONEKYIbl BOJIBI»

o rpymnmaM B 3aBUCHUMOCTHU oT
KOJIMYCCTBCHHOI'O IIPCACTABHUTCIILCTBA B
OpTraHUu3MCE; XapaKTCPU30BaTh PpOJib
OTACJIBHBIX 3JICMCHTOB.

BpIsSBISITE  CBSI3B  MEXIAY COCTaBOM,
CTPOCHHUEM  MOJIEKYJIBI  XHUMHUYECKOTO
COCIMHEHUSI U €T0 (PYHKIUSIMHU B KIETKE

3.2

benku. Cocras
CTpPOCHHE OEJIKOB

n

benku. CoctaB u cTpoeHue OEJIKOB.

AMHWHOKHCIIOTBI — MOHOMEPHI OEJTKOB.
Hezamenumbie U 3aMEHUMBIC
AMUHOKHUCJIOTHI. AMHMHOKHCIIOTHBIN
cocTaB. YPOBHH CTPYKTYpHhI OEITKOBOIA
MOJICKYJTBI

(nepBuuHasg, BTOPHUYHAS,

TPETUYHASI U YETBEPTUUHAS CTPYKTYPA).

PackpsiBaTh coniepkaHME TEPMHUHOB U
MOHSATUN: OCJIKH, MOJTUMEPBI, MOHOMEPHI,

AMUHOKHCIIOTBI,  IENTUJHAs  CBS3b,
HOJIUTIETITH]L, JICHATypaLHus.
XapaktepuzoBarb OenkM Kak Kiacc
OpraHU4EeCKUX COCIMHEHHI;

KJIacCUPUIMPOBATh MX IO CTPOSHUIO
(rnoOynsipHble U GUOpHILISIpHBIE OETIKH),
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XUMHYECKHE CBOMCTBA OCIIKOB.
buonornyeckue GyHKIIM OEITKOB.
Hemoncmpayuu:

Tabauywl u cxemvl: «CTPOCHUE MOJIEKYJIBI
Ocnkay.

Obopydosanue.: CBETOBOM MUKPOCKOTI,
MUKpOIpenapaThbl

MIEPEUUCTISATD "
byHKIIUU OEITKOB

XapaKkTepru30BaTh

3.3

DepMEHTHI —
OHOJIOTHYECKUE
KaTaJIn3aTOPhI

depMeHTBI — OMOJIOTMYECKUE
KaTaJIu3aTophl.

Crpoenue (epmeHTa: aKTUBHBIA LIEHTD,
cyOcTpaTHas cCienupuIHOCTb.

Kodepmentsl. Buramunsl. Otnuuus
dhepMeHTOB

PackpeiBaTh copepxkaHue TEPMHUHOB U
HOHATHI: (epPMEHTHI, aKTUBHBIA IIEHTD,
cyocTpaTrHas crenupuIHOCTbD,
KOpEepMEHTHI, OEIKU-aKTHBATOPHI u
OENKU-UHTUOUTOPBI.

VYka3pIBaTh OTINYUS (HEPMEHTOB

OT HEOPTAHUYECKUX KaTaIN3aTOPOB.
Hemoncmpayuu:

Tabauywl u cxemovr: «CTpoeHue
dhepMeHTaY.

Obopyoosanue:  000pyIOBaHUE
Ui TIpOBEACHUS  HaOJIOICHUI,
U3MEpEHUN, JKCIIEPUMEHTOB.
Jlabopamopnuvie u npakmuyeckue
pabombot:

JlabopatopHas pabora Ne 1. «3yuenue

OT HEOPraHWYECKHX KaTaJu3aTOPOB.
OOBsicHAT, poiib  (pepMEHTOB B
(GYHKIIMOHUPOBAHUH JKUBBIX CHCTEM,
B TIPOMBINIICHHOCTH, B MEIUIINHE, B
TIOBCETHEBHOM JKM3HM YEIIOBEKA
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KaTaJIUTUYECKOU aKTUBHOCTHU
dbepMeHTOB (Ha MpUMepe aMIJIa3bl WU

KaTajasbl)»

3.4 | Yraesoasl. JIunuabl VYrieBoapl: MOHOCaXapu/Ibl (TIII0K03a, PackpbiBaTh copepxkaHue TEPMHUHOB MU
pubo3a u 1e30Kkcupud03a), Aucaxapubl | MOHSITUHA: YIJIEBOABI, MOHOCAXapH/bl,
(caxapo3a, JIakTO3a) U MoJrcaxapuibl JUcaxapuibl, MOJUCaXapubl, TIIHOKO3a,
(Kpaxmaj, rJIMKOTeH, LEeJUII0I103a). pubo3a,  jge3okcupubo3a,  caxaposa,
buonornyeckue GyHKIMH yIIIE€BOIOB. JIAKTO34, MaJlbTO3a, LEJUTI0JI03a
Jlunu e TPUTIIUIICPUIBI, (kneTyaTka), Kpaxmall, TJIMKOT€H;
dbocdonunuibl, CTEpOUIbI. JUOUABL, TPUTTULEPUAb (KUPBI, Macia),
'uapodunsHO-THAPOGOOHBIE CBOMCTBA. | (hochonmunuabl, CTEPOU/IBI.
buonornyeckne (QyHKUMM JIANHAIOB. XapakTepu3oBaTh YIJEBObI,  JIMIMUBI
CpaBHeHHE YTIIeBOAOB, OEJIKOB U KaK KJIaCC OPraHMYECKUX COEAMHEHUM.
JUNUAOB KaK MCTOYHHUKOB SHEPTHUHU. KnaccuduunpoBaTh yriaeBoabl U JIUIHIbI
Jlemoncmpayuu: [0 CTPOEHUIO; TEPEUUCIATh (PYHKIUU
Tabnuywvl u cxemol. «YTICBOABDY, YTJICBOZIOB M JIMITNIOB.
«JInmmaeny.
Obopyoosanue: 000pyI0BaHUE CxeMaTH4ecKd H300pakaThb CTPOCHUE
JUISL TIPOBEJICHUST HAOIIOJICHUH, MOJIEKYJ] YTJIIEBOJOB, JIUIUIO0B
U3MEPEHUN, DKCIIEPUMEHTOB

3.5 | HyknenHoBble Hyxnennoseie xucmotel: JIHK u PHK. | PackpeiBath conep:xkanue TEpMUHOB U

KUCIIOTBI. ATO

HYKJI€OTI/IIIBI — MOHOMCPBI
HYKJICMHOBBIX KHCJIOT. CTpOGHI/IC u

¢bynkuun JJHK. Ctpoenue u QpyHkiuu

HNOHATUN: J1€30KCUPUOOHYKJIEUHOBAs
kucnora (JAHK), pubonykienHosas

KHUCJIOTA (PHK), HYKJICOTHU/I,
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PHK. AT®: ctpoenue u pyHKIHH.
Hemoncmpayuu:

llopmpemuwi: [Ix. YorcoH, ®@. Kpuk,
M. Yunkuunc, P. ®paHkiuH.
Tabauywl u cxemol:

«Hyknennosbsie kucnoter; JJHK,
«buocunre3 Oenka», «CTpoeHue
MoseKyiabl ATD».

Obopyoosanue: CBETOBOI MHKPOCKOII,
MUKpOTperapaThl

NOJIMHYKJICOTHIHAS 1IeTh
(MOJIMHYKJIEOTU]T), KOMILLIEMEHTapPHOCTb,
dbyukuu JIHK (xpanenue u mepemaua
HACJICICTBEHHOW WH(OpPMAIUN); BUIBI
PHK (undopmarmonHnas, TpaHcropTHasi,
pubocomanbHas); aneHo3uHTpudochat
(ATOD), MaKpOdpruvecKast CBSI3b.
XapakTepu3upoBaTh HYKJICUHOBBIC
KHUCIIOTHl KaK XMMHUYECKHE COEIUHEHUS
" HOCHUTEIN HACJICICTBEHHOM
uHpopMarmm.

OTMeuyaTh  OCOOEHHOCTH  CTPOEHUS
MoJieKyd HykJIenHoBbIX kuciot (JHK,
PHK) u AT®.

CxemaTu4eckn M300pakaTh CTPOCHHUE
HYKJICOTHJOB, MOJIEKYJT HYKJICMHOBBIX
kuciot, AT®

3.6

Hcrtopust n meTobl
U3YYEHUS! KIIETKH.
Kiterounas reopus

[{uTosorus — Hayka O KIIETKE.
Knerounas teopus — npumep
B3aUMO/ICHCTBUS UjeH U (HaKkToOB

PackpsiBaTh conepxkaHue TEPMHUHOB
M TIOHSATUW: KJETKAa, LUTOJIOTHS,
PaCKpBIBATh COAEPKAHUE TOJIOKEHUN

B HAYYHOM I1O3HAHHUHU.
MGTOIH)I N3Y4YCHUA KIICTKH.

Hemoncmpayuu:

KJIETOYHOU TEOPHH.
[Tepeuncnsatob 151 XapaKTEPU30BaTh

OCHOBHBIC MCTOAbI U3YUCHHS KIICTKU!
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llopmpemur:

A. Jlesenryk, P. I'yk, T. IlIBanH, M.
Inennen, K. bap, P. Bupxos.
Obopydosanue: CBETOBOM MHKPOCKOII,
MUKPOTPETapaThl PACTUTENbHBIX,
KUBOTHBIX U OaKTEpHUATBHBIX KJIETOK;
PUCYHKH ¢  MHUKpodoTorpapusimMu
KJIETOK, TIOJYyYEeHHBbIE C TOMOIIBIO
CBETOBOI'0 U 3JIEKTPOHHOTO MUKPOCKOIA

(IpUTOTOBJIEHUE CPE30B, OKpAIlMBAHUE,
MHUKPOCKOIIMPOBAaHUE,
LHEHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHUE
KJIETOK U TKaHE)

3.7

Kmerka xak
1IeJI0CTHAs
JKUBas
cHCcTEMa

KiteTka Kak 11es10cTHast )KMBasi CUCTEMA.
OO1ue MpU3HAKK KIETOK: 3aMKHYTas
HapykHass MmeMOpaHna, moJiekysbl JITHK
KaKk TEHETUYECKHM almapar, CUCTeMa
cuHTe3a Oenka. Tumbl KIeToK:
DYKapUOTHUYECKAs U IPOKAPUOTUIECKAS.
OcoOeHHocTn CTpOEHUs
MPOKAPUOTUYECKOMN KIIETKH.

Knerounas crenka 6akrepuii. CTpoeHue
YKapUOTHYECKON KIETKH. OCHOBHBIE
OTJINYMS PACTUTEIBHOM, )KUBOTHOM U
rpubHOl  kjeTku.  [loBepXHOCTHBIE
CTPYKTYpbl —  KIETOYHas CTEHKA,
TJIMKOKAJIUKC, ux byHKINU.
[Ina3marnueckas memOpaHa,

PackpbiBaTh conepkaHue€ TEPMUHOB U
MOHATUN: KJIETKU  (dyKapHOTHUYECKas,
MPOKAPUOTUYECKAs),  IUTa3MaTHYeCKas
MeMOpana (r1a3ManeMma), IIIMKOKaIUKC,
TPaHCTIOPT BEIIECTB (TTacCUBHBIM,
aKTUBHBINA), JHAONUTO3  ((darommros,
MUHOIINTO3),  OK30IIUTO3,  KJICTOYHAas
cTeHka, Hykieoua. CpaBHUBATH MEXIY
coboii DYKapUOTHUICCKHE u
MPOKAPUOTHICCKHAE KJIETKHA, OTMEYaTh
CXOJICTBO M Pa3JINYus B CTPOCHHUH KJICTOK
OakTepuii, JKUBOTHBIX, pACTCHUH U
rpuboB
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€€ CBOMCTBA U (PYHKIUH.
Hemoncmpayuu:

llopmpemuwi: A. Jleenryk, P. I'yk, T.
[[IBanu, M. IlInennen, K. bap,

P. Bupxos.

Tabnuywet u  cxemvi:  «CTpoeHHE
AYKaApUOTUYECKON KIIeTKW», «CTpoeHue
KUBOTHOM KJIETKU, «Ctpoenue
pacTUTENbHOU KJIETKW», «CTpoeHue
MIPOKAPUOTUYECKOU KIETKI.

Obopyodosanue.: CBETOBOM MUKPOCKOTI,
MUKpOIpenapaTbl paCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATBHBIX KIETOK

3.8

Crpoenue
3YKapUOTUYECKOHN
KJIETKH

[{uToruiasma u ee OpraHoOUIbI.
OnHoMeMOpaHHbIE OPTaHOU bl KIIETKH:
OIIC, anmapar ['oab/Ku, JIM30COMBI.
[TonyaBTOHOMHBIE OPraHOUIbI KJIETKU:
MUTOXOHPUH, ITACTUIBI.
[IpoucxoxeHrne MHUTOXOHAPUN U
riactua. Bunel miactu.
HememOpaHHbIE OpraHOUIBI KIICTKH:
pUOOCOMBI, KJICTOYHBIH HEHTP,
LEHTPUOIHN,PECHUYKH, KIYTUKH.

OyHKIMHU OpraHOUJOB KJIETKH.

PackpeiBaTh cojepkaHue TEPMUHOB W
NOHATUW:  IMTOIUIa3Ma,  OPTaHOWJIEI,
sHpomIasMarudeckas  cetb  (OIIC),
anmapat [onbpKH, JIM30COMBI, BaKyoOJb,
MUTOXOHPHH, TIIACTHIBI (XJIOPOTUIACTHI,
XPOMOILIACTHI, JICHKOTIIACTHI),
pruOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBII
HEHTP (meHTpocoma), PECHUUKH,
KTYTUKH, BKJIIOYCHHS, SIPO, SACpHAS
o0ollouka, KapuoIia3Ma, XpPOMAaTHH,

SJIPBILIKO, XPOMOCOMBI.
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Bxirouenus. Snpo — perynsTopHbIi
ueHTp kietku. CTpoeHue ajapa: siaepHas
000J104Ka, KapuoIia3mMa, XpoOMaTrH,

OnuceiBaTh CTPOCHUE
IYKAPUOTUYECKOUN KIIETKHU 10
U300paXeHUsIM | Ha
MUKPOIIPENapaTax;

ANPBIIKO.  XpOMOCOMBI.  TpaHcmopt
BEILIECTB B KIIETKE.

Hemoncmpayuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk, T.
[[IBanu, M. IlInennen, K. bap,

P. Bupxos.

«Crtpoenue

Tabnuyvst u  cxemol:

AYKapUOTUYECKOU KIeTKW», «CTpoeHue

KUBOTHOM  KieTkw»,  «CTpoeHue
pacTUTENbHONU KIETKW», «CTpoeHue
IPOKAPUOTUYECKOM KIIETKU,

«CTpoeHue sapa KIETKN.
Obopyoosanue: CBETOBOH MHUKPOCKOIL,
MUKpPOTIPETapaThl  PAaCTUTEIBHBIX M
KUBOTHBIX KJIETOK.

Jlabopamopnuvie u npakmuuecxkue
pabombol:

JlabopaTtopnas pabota Ne 2. «M3yuenue
CTPOCHHMSI KJICTOK PACTCHH, )KUBOTHBIX U

KJIacCU(UIUPOBATh OPraHOUILI B
3aBUCUMOCTH OT OCOOEHHOCTEM uX
CTPOEHHUS (omHOMeMOpaHHbIE,
TByMeMOpaHHbIe, HeMeMOpaHHBIC);
byHKIIMU

OopraHonaa B KJICTKC.

OTUCHIBATH Ka)KJI0TO
XapakTepu3oBaTh KIETOYHOE PO KaK
MECTO XpaHEHUs, epeaadu (yIBOCHHE
XPOMOCOM) U peaanu3aiuu
(TpaHCKpUMIINS) HACTEICTBEHHOM
uH(pOpMAaIIH KIETKH.

[lepeuncnsATh U ONUCHIBATH KOMIIOHEHTHI
a5pa 1 ux QyHKINH;

CxemarnyHo n300paxaTh CTpOCHUE
PaCTUTEIBHOU U )KUBOTHOM KJIETKHU.

OOBACHSITH OMOJIOTHYECKOE 3HAYECHUE
TPAHCIIOPTa BEILIECTB B KJIETKE
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OaKTepHil Mo MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpenaparax u uX OIMUCaHUE)

Wroro yacoB o teme 8

Tema 4. 7KusHeaesITeJIbHOCTb KJIETKH

4.1 | OOGmeH BelecTs. 2 OOMeH BemecTB, WM METa0OIU3M. PackpriBaTh conepkaHue TEPMUHOB U
[Inactuueckui Accumunsnus (I1acTU4eCKuii 0OMeH) MOHSITU: OOMEH BEIIECTB U
obmeH. DOTOCUHTES. U JUCCUMWISIIUS  (PHEPreTUYCCKUM npeBpaleHue SHepruu (MeTadoIu3M),
XeMOCHHTE3 00OMEH) — JIB€ CTOPOHBI €IMHOTO ACCUMUJISIMS, TUTACTUYECKHUI OOMeEH,

nporecca Merabonusma. Poiib 3akOHOB
COXpaHEHUs BELIECTBA U YHEPTUH B
NOHUMaHUU MeTabonu3ma. Tumsl
oOMEHa BeIIeCTB: aBTOTPOGHBIN U
rereporpodHbIi. Poias hepMeHTOBR B
oOMeHE BEIIECTB U MPEeBpaIICHUN
DHEPIUM B KiIeTKe. POTOCHHTES.
CeeroBasi U TeMHOBas (hasbl
¢dotocunresa. Peakuun porocunresa.
OPhekTUBHOCTD dboTocuHTE3A.
3HaueHue (OTOCHHTE3a JUIS )KU3HU Ha
3emne. BimstHue ycnoBuM cpenbl  Ha
(hOTOCUHTE3 U CITOCOOBI OBBIIICHUS €TI0
OPOAYKTUBHOCTH Yy KYJBTYPHBIX
pPacTEHUM.

XEMOCHHTES.

JTUCCUMUJISIINS, IHEPTeTUIECKUN 0OMEH,
dboTocunTe3, PoTONNU3,
dbochopunupoBanue, MEPEHOCUUK
IPOTOHOB, XEMOCHHTE3.

OnuceiBaTh (HOTOCUHTE3, MPOIECCHI,
MIPOTEKAIOIINE B CBETOBOM U TEMHOBOM
daze.

BbISIBASATH IPUYUHHO-CIEACTBEHHbBIE
CBSI3U MEXK]1y TIOTJIOIIEHUEM COJTHEUHOM
SHEPTUU XJIOPO(DHIIIIOM ¥ CHHTE30M
MoJsiekys1 ATO.

CpaBHUBAThH UCXO/IHBIC BEIIIECTRA,
KOHEYHbIE MPOTYKTHI U YCIOBUS
IIPOTEKAHUsI pEaKIMii CBETOBOU U
TEMHOBOH (ha3bl POTOCHHTE3A;
CpaBHuBaTh GOTOCHUHTE3 U
xemocuHTe3. OIleHuBaTh 3HAUCHUE
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XeMOCUHTE3UPYIOIINE  OaKTEepUHU.
3HaYCHUE XEMOCUHTE3a ISl )KU3HU
Ha 3emine. Jemoncmpayuu:
Ilopmpemuwi: K. A. Tumupszes.
Tabauyvt u cxemwvl: «XJA0pPOIIACTY,

«DOTOCUHTES»

dboToCHMHTE3a U XEMOCUHTE3A JIJIsI
JKU3HU Ha 3emMiie

4.2

DHEPreTUYECKui
obMeH

OHepreTuueckuii OoOMEH B  KIIETKe.
Pacmienyienne BemiecTB, BBIJCICHHUE U
AKKyMYJIUPOBaHWE SHEPTUH B KIIETKE.
DTarnbl SHEPreTUIECKOro OOMEHa.
I'mukonu3s. bpoxxeHue u ero BUbI.

PackpwiBaTh coqepxkaHie TEPMUHOB U
MOHSATUM: DHEPreTUYecKuid  oOMeH,
TJIMKOJIN3, MOJIOYHOKHUCIIOE OpOXKEHHUE,
CIIUPTOBOE OpOKEHUE, OMOJIOTHYECKOE
OKHUCJICHUE, KIETOYHOE JIbIXaHUE,

Kucnoponnoe okucnenue,

WJIU KJIETOYHOE JIbIXaHUE.
OxucnurtensHOE (hochoprIpoBaHUE.
O(PheKTUBHOCTh  HHEPIETUUYECKOTO
oOMeHa.

Hemoncmpayuu:

Tabnuyst u cxemvi: « TUTIBI TUTAHUS,
«Metabonuzm», « MUTOXOHAPHUSD,

«IHEPreTUISCKUl OOMEH»

JUCCUMMIISALUS, (PEPMEHT.
XapakTepuzoBaTh OOMEH BEIIECTB U
IpeBpalleHue SHEPTUU (METa00IN3M)
KaK OJTHO MX CBOMCTB KHBOTO.
[lepeuncnsatb ocoOeHHOCTH
IUTACTHYECKOTO U SHEPTE€TUYECKOTrO
oOMeHa B KJIETKe; yCTaHaBJIUBATh
B3aMMOCBSI3b MEXK]ly HUMU. Paznuyars
TUIIBI 0OMEHA BEIIECTB B KIIETKE:
aBTOTPO(MHBINA U reTepoTPOPHBIN.

OnuckIBaTh dTallbl  YHEPTETUYECKOTO
oOmeHa (MOArOTOBUTEBHBIH,
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OECKUCIIOPOJIHBINA, KUCIOPOJHBINA) U
CpaBHUBAaTb MX  MEXIy  COOOI.
XapakTepu30BaTh PEAKIUH TIUKOIU3A,
OpOXeHHUs, KIETOYHOTO  JbIXaHWS;
BBISIBJISITh ~ NIPUYHMHHO-CJIEJCTBEHHbIC
CBSI3U MEXIY TJIMKOJIIN30M, KIE€TOUYHBIM
JbIXaHUEM U cUHTEe30M MosieKyd ATO.
CpaBHuBaTh 3¢ (PEeKTUBHOCTH
OECKUCIOPOHOTO U KHUCJIOPOJHOTO
ATAIoB

43

buocunres 0enka

Peaxuuy MaTpu4HOTO CUHTE3A.
['enernueckas wuHpopmauus u JHK.
Peanu3zanus renernyeckoi nHpopmanuu
B KJIETKE. ' eHeTnyecKkuit Koa u ero

PackpsiBaTh conepxaHne TEPMUHOB
U MOHATUM: T'€H, TeHeTUYECKUM KO/I,
MAaTPUYHBIN CUHTE3, TPAHCKPUIILIUA,
TPaHCIISIUA, KOJOH, aHTUKOJOH,

cBoMcTBa. TpaHCKpHUIILIKS — MATPUIHBIN
cunte3 PHK. Tpancusius — 6uocunTes
Ocnka. OTarbl TPAHCIISILIUAH.
KomupoBanne amuHokucior. P onb
pubocom B OmocuHTe3e  Oelka.
Hemoncmpavyuu:

Ilopmpemui: H.K. Konbos.

Tabnuywt u cxemwvr: «Ctpoenue [JTHK»,
«CtpoeHue u GyHKITMOHUPOBAHUE I'eHaY,

«Cunres Oenkay, «Pemmkanms [JHK,

pubocoma, IieHTpaibHas J0TMa,
MOJICKYJISIpHAsT OMOJIOTHSI.

OnpenensiTe CBOWCTBa T€HETHUYECKOTO
KoJia (TPUIUIETHOCTh, OJHO3HAYHOCTb,
BBIPOXKJIEHHOCTD, YHUBEPCAIBHOCTB,
HEMEPEKPHIBAEMOCTb, HEMPEPHIBHOCTb ).
OnucsiBaTh 3TaIbl peanu3anuu
HACJIEJICTBEHHOW MH(GOPMAIIUU B KIETKE.
CpaBHUBAaTh  peakUMM  MATPUYHOTO
cunte3a mosekysn PHK u Genka B kneTke
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«l'eHeTnUECKUN KOIY.
Obopyoosanue.: MOJEIN- aNTTAKAIIAH
«Y nBoenue JIHK u tpanckpunums»,

«buocuHTE3 OEIKaY

4.4

Hexnerounsie
(bOpPMBI )KU3HU —
BUPYCHI

Hexnerounsie popMbl )KU3HU — BUPYCHI.
Uctopust otkpeituss Bupyco (/. U.
NBaHoOBCKMit).

Oco0eHHOCTH CTPOCHUS U

’KU3HEHHOT'O LIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacrenuii,
KUBOTHBIX M YEJIOBEKA, BHI3bIBACMBIC
BHPYCaMH.

Bupyc ummyHoaedunnra yenopeka
(BUY) — Bo30yauTenb

CIIMJla. OOparHas  TpaHCKPHUIIIIHSI,
peBepTa3a u MHTEerpasa.

[TpodunaxTuka pacupocTpaHeHus
BHUPYCHBIX 3a00JIEBAHMIA.

PackppiBaTh copepxaHne TEPMHHOB
U TIOHATUN: BUPYC, BUPYCOJOTHSA,
Karcujg, — Oaktepuodar,  BHUpYC
uMMyHoIeduuTa yenoseka (BIY),

OHKOTI'€HHBIE BUPYCHI.

XapakTepu3oBaTh BUPYCHI KaK
HEKJIETOYHYIO bopmy KU3HH;
0COOEHHOCTH CTpOEHUs U
KHU3HENIEATSIILHOCTU BUPYCOB.

OnuchIBaTh KU3HCHHBINA ITHKJI BUPYCOB
UMMYHOIe(PUIMTa YeJTOBEKa; pa3auvaTh
Ha pucyHkax BTM ((Bupyc TabGauHoOi
Mo3aukHn), bakrepuodar, BUY.

Hemoncmpauyuu:

lopmpemuwi: 1. 1. IBaHOBCKUH.
Tabauyvt u cxemvi: «Bupycob»,
«bakrepuodarm»; «CtpoeHue u
AKU3HEHHBbIN UK Bupyca CIIN/Ia,

O060CHOBBIBATH M COOJIO/IATH MEPHI
npoHUIaKTHUKKA  pacIpOCTPaHEHUS
BUPYCHBIX 3a0o0eBaHUM
(pecniupaTopHbIe,

JKCITYJOYHOKUIICYHBIC, KHGIHCBOﬁ
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O0aktepuodara.
ObopydosaHue. MOAETH CTPYKTYPHI
JIHK; marHuTHast MOA€Ib-alIIMKAIAs

«CTpoeHMEe KIETKN»

sHIeanuT,
BUY-undexius)

HToro yacoB 1mo TemMe 6

Tema S. PazMHOKeHHe 1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB

5.1 | JKu3zHeHHBIN 1TUKII 1
KIeTKU. Jlenenue
KJIeTKU. MuTO3

KieTouHBIN 1IMKII, WX KU3HEHHBINA I[TUKII
kietku. arepdasza u MUTO3.

[Ipomeccel, mpoTekarorue B nHTepdase.
Pernukanus — peakuus MaTpUIHOT O
cunre3a JJHK. Ctpoenne xpomocom.

XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIOMIHBIN U TaIIOWHbIN
XPOMOCOMHBIEC Ha0OPBI. XPOMATHU/IBI.
[{uTosIOrMYECKHE OCHOBBI PA3MHOXKEHHUS
Y UHJAUBUIYAJIBHOTO Pa3BUTHS
OpraHU3MOB. [[eJIeHrEe KIIETKH — MUTO3.
Cranun muto3a. [Iporeccsl,
MPOUCXOAIINAE HA PA3HBIX CTAAUAX
MHUTO3a. brojJoruyeckuii CMbBICI MUTO34.
[Tporpammupyemast THOCIb KISTKH —
aroIiTo3.

PackpeiBaTh conep:xaHue TEPMUHOB U
NOHATUMN: KJIETOYHBIN UK, HHTep(da3a,
penyIUIMKaLKs, XpOMOCOMa, KapHOTHII,
rarmjJouIHBIN, JTUTUION THBIN

XpPOMOCOMHBI ~ HAbOp, XpOMaTHBL;
MUTO3 €ro ctaauu: npodasa, meradasa,
aHnadasa, Tenodasa.

OnuceIBaTh KU3HCHHBIN IMUKJI KJIICTKH,

NepEeUYucsIATh U XapaKTepHu30BaTh
EPUOIbI KJIETOYHOTO UKJIA,
CpaBHUBaTh HUX  MeXay  CcOOOM.
OnuceiBaTh  CTPOCHUE  XPOMOCOM,

KapHOTUIIOB OPTaHU3MOB, CPAaBHUBATH
XPOMOCOMHbBIE HA0OPHI KIETOK.
CpaBHUBATh CTaIUU MUTO3A.

Pa3nuuars Ha MUKpOIpenaparax

Hemoncmpavyuu:

Tabnuyvl u cxemol: «KIeTOUHBIN UKID»,

U pUCYHKax CTagud MHTO3a.
PackppiBaTh OMOTOTUYECKUIA CMBICIT
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«Perunkanus JIHK», «Ctpoenue
XpOMOCOMBI»,  «MHUTO3»; MarHuTHas
MOJIeTb-anTuIuKaus «Jlenenue KieTkm»;
moxens JIHK.

Obopydosanue: CBETOBON MHUKPOCKOI H
MUKpornpenapar «KapuokuHe3 B KIETKax
KOpEIIKa JIyKay.

Jlabopamopnule u npakmuyeckue
pabomboi:

JlabopaTtopnas pabora Ne 3.
«Habmroienre MUTO3a B KJIETKAX
KOHYHMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIIpernapaTax»

MHTO3a

5.2

Popmsbl
Pa3MHOXKEHUS
OpraHU3MOB

DopMBbI pa3MHOKEHUS OPTAHU3MOB:
OecroJioe U MoJIOBOE.

Buasl 6ecrnosioro pa3zMHOXKEHHUS:
JeNICHUE HAABOE M IOYKOBAHHUE
OTHO- W  MHOTOKJICTOYHBIX,
CIIOpOOOpa30BaHKE, BETETATHBHOE
pa3MHOXEHUE.

HckyccTBEeHHOE KIIOHUPOBAHUE
OpraHWU3MOB, €ro 3HAYCHUE
JUTSL CEJICKIIHH.

[TooBoE pa3MHOKEHHUE, €T0 OTIUYHS OT

PackpeiBaTh cojiepkaHre TEPMUHOB
M TIOHATHH: Pa3MHOXKEHHUE, KIIOH,
MI0JIOBBIC KJICTKH (rameThI),
SIMIEKIIETKA, CIIEPMATO30H/I, 3Ur0Ta,
JeJI€HUe  HaJBOE,  IOYKOBaHMUE,
CHOPYJISIIHS, dbparmMenranus,
BEreTaTUBHOE pa3MHOXKEHHUE,
CEMEHHOE Pa3MHOKEHUE, OTbLIICHUE,
JIBOMHOE OIJI0JIOTBOPEHHUE, MTOJIOBBIC
JKEJe3bl, CEMEHHUKH, SMYHHKH,
OIUIOIOTBOPEHNUE (Hapy»KHoe,
BHYTpPEHHEE).
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0ecroJioro.
Hemoncmpayuu: XapakTepuzoBaTh 0COOCHHOCTH
Tabauywi u cxemul: «@opMbl | M 3HaueHHE OECIoIoro u
Pa3MHOKEHUSI OPraHU3MOBY, «/IBOMHOE | onoBOrO CIIOCO60B
OTUIOJIOTBOPEHUE y UBETKOBBIX | hasyiose M.
pacTeHHI», «Jlenenue KJIETKH

Brinenars BUJIBI 0OecroJioro
OakTepum», «BereratuBHOE

pa3MHOKEHUE pacTeHui», «CtpoeHue
MOJIOBBIX KJIETOK»

Pa3MHOKEHUS; BBISBIISITH B3aUMOCBSI3U
Mexay dopMamMu U croco0amu
Pa3MHOXKEHHUS, U UX OHOJOTUICCKUM
3HAYCHUEM.

Bnagerp mpuemMamMu BET€TaTUBHOTO
Pa3MHOXEHUS KyJIbTYPHBIX PACTCHUIN
(Ha mpUMepe KOMHATHBIX ).
XapakTepru30BaTh MOJIOBBIC KIETKU:
STTIEKJIETKH, CTICPMATO30U/IbI; BBISBIIATH
0COOEHHOCTH

VX CTPOECHHUS

53

Meiios

Meiio3. Cragun wmeiio3a. Ilpoueccsi,
MPOUCXOAAIINE HA CTAIUAX MENO03a.
[ToBenenne xpoMocoM B  MeEHO3e.
Kpoccunrosep. buonornuecknii cMbICIT

1 3Ha4YCHHUE MEHO03a.

Hemoncmpayuu:

PackpriBaTh conepkaHue TEPMUHOB U
MMOHATUN: MEHo3, KOHBIOranus
XPOMOCOM, TIEPEKPECT (KPOCCUHTOBED)
XPOMOCOM, TaMETHI.

XapakTepuszoBaTh Mei03 Kak Ccroco0

KJICTOYHOI'O ACJICHUA, OIIMCHIBATDH MeHo3

41




®enepanbHas padouas nmporpamma | buonorus. 1011 xnaccsr (0a30BbIi ypOBEHB)

Tabnuywvl u cxemol. «JleneHne KICTKN,
«Meiosy.

Obopyoosanue: monensb JIHK;
MarHuTHas MOJeb-alIINKaIHs

«Jlenenue KIeTKm»

o craauiaM,; CpaBHUBATb CTaIUN Meno3a
H MHUTO3Aa.

PaznuyaTe Ha pucyHKax cTaguu Meio3a;
pPacKpbIBaTh OMOJIOTMYECKOS 3HAUCHUE
Meno3a

54

O6pazoBanue u
pa3BuUTHE
MOJIOBBIX KJIETOK.
OmnonoTBOpeHue

I'amerorenes — Imponecc O6p330BaHH$I
ITOJIOBBIX KJICTOK Y JKUBOTHBIX. [TonoBrie
KCJIE3bl. CCMCHHUKU H SAWYHUKU.

OOpazoBaHre W pa3BUTHE MOJIOBBIX

KJIETOK — TaMer  (CIepMaTo30M,
AWLIEKJIETKAa) — CIIEpMaTOreHe3 U
OOTEHE3. OcoOeHHoCTH CTpOEHUs

SMIEKIIETOK U CIIEPMAaTO30H/I0B.
OmnonorBopenue. [lapreHorenes.
JHemoncmpayuu:

Tabauyvt u cxemol: «IIpsimoe u HepsIMOE
pa3BUTHUEY, «I"amerorenes y
MJIEKOTTUTAKOLIUX U YEJIOBEKAY.

Obopydosanue: Mojnenb MeTadazHoU

XPOMOCOMBI, MHUKPOCKOTII,
MUKpOIpenapaThbl «CrniepmMaTo301/ 161
MJIEKOIIUTAIOLIET O, «Slitnexnerka
MJIEKOTTUTAIOLIET 0.

PackpsiBate conep:xkaHue TEpPMUHOB U
IIOHSITUM: TAMETOICHE3, CIIEPMATOICHES,
OOT€HE3, CIIEPMATO30M ], AKPOCOMA,
SIMUEKIIETKA, TTOJISPHBIE TEIbIIA.
XapakTepu3oBaTh 0COOCHHOCTH
raMETOre€He3a Y )KUBOTHBIX U €T0 CTaJUH;
[1OJIOBBIC KJICTKU KUBOTHBIX U
OIACHIBATH MPOLIECC UX PA3BUTHA.

CpaBHUBATH CIIEPMATOTCHE3 U OOTCHES.
OnuceIBaTh OIUIOIOTBOPECHHE,
OHMOJIOrMYECKOE 3HAUCHUE
OILTOI0TBOPCHUS
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Jlabopamopnuie u npakmuuecxkue
paoomol:

Jlabopatopnas padota Ne 4. «3yueHnue
CTPOEHUS TIOJIOBBIX KJIETOK HAa TOTOBBIX
MUKpOTIpenapaTax»

5.5

NnupuBunyanbHoE

pa3BuTHE
OpraHu3MOB

WuauBuayanbHoe pa3BUTHE (OHTOTEHER).
OMOpHOHAIIbHOE Pa3BUTHE

(amOpuorenes). DTanbl 3MOPHOHAIILHOTO
pPa3BUTHS Y MO3BOHOYHBIX JKHBOTHBIX:

PackpeiBaTh coaep)kaHHE TEPMHHOB
Y TOHATHI: OHTOTE€HE3, YMOPUOTEHE3,
3UroTa, JpoOJieHHe, OJIacTOMEPHI,
MopyJa, 01acTysa, 6J1acToIelNb,

npoOJeHre, TacTpyJssilus, OpraHOreHes.
[TocTomOproHaNbHOE pa3BUTHE. THUIIBI
MOCTAMOPUOHABLHOTO PA3BUTHS: TIPSIMOE,
HEe TpsAMoe (JMYMHOYHOE). BimsHue
cpeabl Ha  pa3BUTHE  OPraHU3MOB;
(bakTopwI, CIIOCOOHBIE BbI3bIBaTh
BpOXKJCHHBIE ypoJcTBa. POCT U pa3Butue
pacTEHUM. OHTOreHes  IBETKOBOIO
pacTeHUs: CTPOCHHE CEMEHH, CTaJuU
pa3BUTHAL.

Hemoncmpayuu:

Tabnuywr u cxemvt: « OCHOBHBIC CTAAUN
oHTOTeHE3a», «lIpsamMoe u Hempsimoe
pa3BUTHEY, «J|BOMHOE OILUIOIOTBOPEHUE
Yy IBETKOBBIX PACTCHUI»

racTpyiia, Helpya, OpraHoTreHe3;
3apOJIBIIIIEBEIC  JINCTKH:  JKTOACpMA,
Me30]IepMa, DHTOJICPMA;

OCTAMOPHOHAIBHOE Pa3BUTHE: TIPSIMOE U
HemnpsiMoe (JIMYMHOYHOE); MeTamopdo3,
Meracropa, MHKpPOCIIOpa, IBUIBIIEBOEC
3€pHO, CIEPMHH, 3aPOABIIIEBBIN MEIIOK,
JIBOMHOE OTIOJOTBOPEHUE.

OrnpenensaTe 3Tanbl YSMOPUOHATBHOTO
Pa3BUTHS XOPJAOBBIX HA CXEMax M
npernaparax ¥ OMUCHIBATh MPOIIECCHI,
IIPOMCXO/ISAIINE HAa KaXOM 3Tarle.
CpaBHHBATh IMEPUOIBI OHTOT'CHE3A;

IpsIMOE U HENPSAMOE (JTUYMHOYHOE)
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NOCTA3MOPUOHAIIBHOE PAa3BUTHE,
3apOJIbIIIN YEJIOBEKa U IPYIHX
XOP/IOBBIX.

OOBICHATH OMOJIOTUYECKOE 3HAUCHUE
pa3BUTHS ¢ MeTaMop(}o30M;
OTPUIIATEJILHOE BIUSHUE aJIKOTOJIs,
HUKOTHHA U IPYTUX TePATOTCHHBIX
(akTOpOB Ha pa3BUTHE 3apOJIbIIIA
YeloBeKa.

OnuceiBaTh MPOLIECC ABOMHOTO
OTUIOJIOTBOPEHUS Y IIBETKOBBIX
pacTeHun

HToro yacoB 1mo teme

Tema 6. HacjiencTBEeHHOCTh U H3MEHYUBOCTH OPraHN3MOB

6.1

I'eneTuka — Hayka o
HACJIEACTBEHHOCTH
Y U3MEHYUBOCTH

1

[Ipeamer u 3anaun reneTuku. Polb
IIUTOJIOTUU U SMOPHOJIOTUN B
CTaHOBJICHMM I'eHeTUKH. Bxiag
POCCUHCKUX U 3apyOCIKHBIX YUCHBIX B
pa3BUTHE TEHETUKU. METOIbI TEHETUKHU
(THOPHUIOTOTUIECKHUH,
IIUTOr€HETUYECCKHUM,

MOJIEKYJIIPHOT€HETUYECKHA ).

OCHOBHBIC T€HETUYECKHUE TOHSITHUS.

PackpeiBaTh conepxkaHue TEPMUHOB H

NOHATUI:  TE€H, TIE€HOM, TEHOTHII,
(beHOTHI, XPOMOCOMBI, AJIJIEJIbHbIE TEHBI
(aytenu), TOMO3WTIOTa, TETEePO3UTOTAa,
JOMUHAHTHBIN IIpU3HAK (ren),
pelieCCUBHBIN MpHU3HAK (T€H), YucTast
JVHUS, TUOPUI.

IlepeunciATh ¥ XapaKTepU30BaTh

METOAbI 'CHCTHUKU.: I‘I/I6PH)10J'IOI‘I/I‘I€CKPII>1,
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I'eneTnueckas CUMBOJIMKA,
KCIOJIb3yeMasi B CXeMax CKPEIIMBAHUM.

Hemoncmpayuu:

Lopmpemuwi: I'. Menpnens, T. Mopras, H.

. Baunos, C. C. UeTBepHKOB,
H. B. TumodeeB-PecoBckuii.

Obopyoosanue: MOACITb- ANITUTUKAIIAS
«MoHOTHOpUAHOE  CKpEIIMBaHUEY,
repOapuii «I'opox moceBHOI»

LIMTOTCHETUYCCKUIA,
MOJIEKYJISIPHOT€HETUYECKUM;
JIOMHUHAHTHBIE U PELECCUBHBIC TPU3HAKU
pacTeHU U )KUBOTHBIX.

ITons30BaThCA Te€HETHYECKON
TEPMUHOJIOTHEX W  CUMBOJIMKOH
JUIS 3alIUCH T'€HOTHITMYECKUX CXEM
CKpEIIMBAHUSA

6.2

3aKOHOMEPHOCTH
HaCJIeJIOBAHMSI
MPU3HAKOB.

MonorubpuiHoe
CKpeIlBaHUE

3aKOHOMEPHOCTH HacJIeI0BaHUs
MPU3HAKOB,  YCTAHOBJICHHBIC I.
Mennenem. MonorubpuaHoe

CKpellluBaHue. 3aKoH eauHOo00pa3us
ruOpHIOB IepBoro nokojiaeHus. [Ipapuno
JTOMUHUPOBAHMS. 3aKOH paCIICTUICHUS
MpU3HaKoB. [ UOTE3a YUCTOTHI TaMeET.

ITonHoe u HENoJIHOE JOMHWHHUPOBAHHC.

PackppiBaTh conepkaHue TEPMUHOB U
TTOHATUN: MOHOTHOPUJIHOE
CKpeEIlIUBaHUE, beHOTUITYEeCKre
TPYIIIBI, THOPHUIONIOTHYCCKUN METOI,
YUCTBIC TUHUH, JOMHUHUPOBAHNUE TEHOB
(moJiHOE, HETOJIHOE), pacllelljieHue B
MOTOMCTBE.

OnuceIBaTh MCTOJUKY IIPOBCIACHUA

Hemoncmpauuu:

llopmpemuwi: I'. Menpnens.

Tabauyvl u cxemwvl: «MoHOTHOPHUIHOE
CKpeIIMBaHUE U €ro IIUTOreHEeTHYeCKas
OCHOBa», «3aKOH paCIICIJICHUSI U €ro
[IUTOTCHETUYECKasi OCHOBa», «3aKOH

I'. MenzeneM ONBITOB IO HM3Yy4YEHUIO
HACJIEOBAaHUs OJHOW Napbl IPU3HAKOB
y ropoxa IOCEBHOTrO.

PackpeiBaTh  copepkaHWe  3aKOHOB
eMHO00pa3usi TUOPUIOB  TEPBOTO
TIOKOJICHUSI W 3aKOHA PAaCIICTICHUS.
OOBICHATH THIOTE3Y YUCTOTHI TaMeT.
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YUCTOTEI I'aMCT».

Obopyoosanue:  MOAETU-ANITUTNKAIIAN
«MoHorubpuaHoe CKPEIIMBAHUE,
«Hemnomnxoe JIOMUHUPOBAHUEY,
repOapuii «['opox mMoceBHOI

3anuchIiBaTh CXEMBI MOHOFH6pH,Z[HOFO

CKpCIIMBAHUA, 00BACHATH €ro
OUTOJIOTMICCKHUE OCHOBBI M PpCIIaTb
TCHCTUYCCKHUC 3aJadun Ha

MOHOTHOPHUIHOE CKPEIIUBAHUE

6.3

JHurubpugHoe
CKpellliBaHue. 3aKOH
HE3aBUCUMOTO
HaCJIeJIOBAHMSI
MIPU3HAKOB

JuruOpuaHoe CKpenBaHue. 3aKoH

HE3aBUCHMOTr0 HaCJIEJOBAHUS
Mpu3HaKoB. [{UToreHeTnueckue OCHOBBI
TUTUOPUIHOTO CKpEILIUBaHUS.
AHanu3upyouiee CKpEIIMBAHUE.
Hcnonp3oBanue aHAJIM3HUPYIOIIETO
CKpellMBaHus IS ONpEICIICHUS

reHOTHIa 0CO0Hu.

JHemoncmpayuu:

Ilopmpemui: I'. Mennens. Tabnuyvt u
cxemul. «luruOpuanoe
cKkpenBanuey, «L{luronornueckue
OCHOBBI AUTHUOPUAHOTO
CKpELIMBAHUS.

Obopyoosanue: MOJIEb- aNTUTAKAITAS

«/lurnbpuaHOE CKpeImMBaHUE)

PackpeiBaTh copepkaHue TEPMHUHOB H
MOHSATUM: JUTHOPUIAHOE CKpEIIUBAHUE,
aHAIM3UPYIOLIEE CKpEIMBAHUE.
OnuceiBath OmeITEl . MeHgens  mo
W3YYEHHUIO HACJEIOBaHUS JBYX Iap

NPU3HAKOB Y TOpOXa  IOCEBHOTO.

PackpsiBaTh coZEepKaHUE 3aKOHa
HE3aBUCHUMOTO HAaCJICJOBaHMS
IIPU3HAKOB. [TIpumensTe

MaTEMaTUYECKU pacdyeT C IMOMOIIbIO
METO/1a NIEPEMHOKEHHUS BEPOSITHOCTEH U
3alUCh C MOMOIIBIO (PEHOTUITUYECKHUX
pPaMKaIoB pACUICIUICHHUS IPU3HAKOB Y
NOTOMKOB MO (DEHOTHUITY U T€HOTHILY.

3anuchIBaTh CXEMbI I[I/IFI/I6pI/II[HOFO

CKpCIIUBAHNA, O0OBSACHATH €ro
OUTOJIOTHICCKHUEC OCHOBBI MW pPCHIATb
T'CHCTUYCCKHUEC 3aa49l Ha I[I/IFI/I6pI/II[HOC
CKpCIINBAHUC
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6.4

CueruieHHoe
HACJICJOBAHUE
IIPU3HAKOB

CuernyieHHOE Hacleq0BaHUE PU3HAKOB.
Pabora T. Moprana mno clemnjieHHOMY
HacleOBaHUIO TeHOB. Hapyuienue
CLUECIUIEHHs] TE€HOB B  pe3yJbTaTe
KPOCCHUHTOBEpA. XPOMOCOMHASL TEOPUS
HACJIEICTBEHHOCTH.

I'eHeTnyeCKME KapThl.
Hemoncmpayuu:

Ilopmpemwi: T. Mopras.

Tabnuyvr u cxemvr: «Meros»,
«I'eneTnyeckre KapThl pacTEHUH,
JKABOTHBIX U YEIIOBEKaY,
«B3anMoIenCcTBUE aJIEIbHBIX T€HOBY.
Obopyoosanue: MUAKpoOIIpernapar
«Ipozodpuna» (Hopma, MyTarmu Hopmbl
KPBUIbEB U OKPACKH TE€JIa), MUKPOCKOII,
Mozenb-aninkanus «Ilepekpect
XPOMOCOMY.

Jlabopamopnuvie u npakmuuecxkue
pabomboi:

JlaGopaTtopHnas paborta Ne 5.
«/3yuenue pe3ysibTaToB
MOHOTHOPHUJIHOTO W JTUTHOPHUIHOTO
CKpEIIUBaHUS

PackpriBaTh conepkaHue TEPMUHOB U
MMOHSITHH: CIICIUICHHOE HACJICIOBaHHE
IPU3HAKOB, PEKOMOHUHAITUS TCHOB,
TEHETUYECKHUE KapThl XpPOMOCOM,
MOpraHu/a.

Ha3bsiBaTh OCHOBHBIC MOJI0KEHHUS
XPOMOCOMHOW TEOPUU
HacneacTBeHHoCcTH T. Moprana;
packpbIBaTh cojiepkanue padboTel T.
Moprasa no cuenieHHOMy
HACJIEJIOBAHUIO T€HOB U IPUYHHBI
HapyUICHUS CUETUICHUS MEXy T€HAMM.
3anuchIBaTh CXEMBbI CKPEIIIMBAHUS TIPU
CIICIUIEHHOM HAacJICJIOBAaHUH, OOBICHSATH
MPUYMHBI PEKOMOWHAIIUU T€HOB,
ONPEEISATh YUCIIO TPYIII CHEIIIICHUS
TEHOB; pelIaTh FT€eHETUYECKHUE 3a/1auu Ha
CIIETIJICHHOE HacjIeJ0OBaHHE
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y 1p030¢ Uikl Ha TOTOBBIX

MHKpPOITpEnapaTax»
6.5 | I'eneruka nosa. I'eneTuka noJa. XpomMocomHoOe | PackpblBaTh COmEp)KaHWE TEPMUHOB U
HacnenoBanue ompeaeieHue Tmosia. AyTOCOMBI U | IIOHATHUH: XPOMOCOMHBIN Haoop,
TpU3HAKOB, TIOJIOBBIE XPOMOCOMBI. [ OMOTaMETHBIE U | A4yTOCOMBI, ~ ITIOJIOBBIE  XPOMOCOMBI,
CHCTLICHHDIX € TOJIoM reTEPOraMeTHbIE OPTAHU3MBI. TOMOTaMETHBIA I10JI, TE€TEPOraMeTHBIH
HacnenoBanue npu3HaKkoB, CHEIUIEHHBIX | I10JI, CUEIJIEHHOE C ITOJIOM HACJIEI0BAHUE
¢ oJIoM. /[emoncmpavyuu: IIPU3HAKOB.
llopmpemuwi: I'. Menpnens, T. Mopras, OOBSACHIT, UMUTOJOTHMYECKUE OCHOBBI
H.U. Bawios. XPOMOCOMHOI'0 MEXAHU3Ma OIPEEIECHUS
Tabnuywvl u cxemol: «I'€HETHKA T10J1aY, fofda y  pasiMiHBIX  OPraHM3MOB.
«3aKOHOMEPHOCTH  HACJEJOBAHMS, Cpasnusatb 3aKOHOMCPHOCTH
CLEIJIEHHOTO € Mojaom», «Kapuotumnsl HaclCAOBAHUA IPU3SHAKOB, CLCIUICHHbIX
YeTTOBEKA 1 JKHBOTHEI U HE CLEIUIEHHBIX € MojoMm. Pemars
TEHETUYECKUE 3a/1a4¥ Ha HACIEJOBAaHUE
CLICIUICHHBIX C MIOJIOM IPU3HAKOB
6.6 | U3MEHYUBOCTb. N3meHnunBOCTH. BHIBI N3MEHUUBOCTH: PackpsiBaTh copep:kaHre TEPMUHOB
Henacnencrsennas HEHACJICICTBEHHAS U HACJIEICTBEHHAS. 17§ MTOHSTHM: U3MEHYUBOCTb,
U3MEHYUBOCTH Ponp cpenbl B HEHACIEACTBEHHOMU HACJIEJCTBEHHAS M3MEHYUBOCTb,

W3MEHUYMBOCTH. XapaKTepUCTHKa
MOJU(DUKAIMOHHOW  MU3MEHUYUBOCTH.
BapuanuvoHHsbiil psj U BapuallMOHHAas
kpuBasi. Hopma peaknum mnpusHaKa.
KonuuecTBeHHBIE U KAa4e€CTBCHHBIC
MPU3HAKK W UX HOPMA PEaKIHUH.
CBoiicTBa MOIU(DUKAITMOHHON

HEHACJICJICTBEHHAs] M3MCHYUBOCTD,
MOMU(PUKAIMOHHAS H3MEHYUBOCTD,
BAapUAIIMOHHBIM  PpsAJl, BapUaHTAa,
BapHvallMOHHAsi KpWBas, MpPU3HAK,
HOpMa pPEaKIUM, KOJIUYECTBEHHBIC
" KauyeCTBECHHEBIE MIPU3HAKHU.
Knaccudunupopats BU/IBI

48




®enepanbHas padouas nmporpamma | buonorus. 1011 xnaccsr (0a30BbIi ypOBEHB)

M3MCHYHMBOCTH. U3MEHUYHMBOCTH M BBISBIISTH UX
Jemoncmpayuu: OMOJIOTUYCCKHEC OCOOCHHOCTH.
Tabauyvt u cxemwl: «Bunbl [Tepeuncnsatob CBOICTBA

U3MCHYHMBOCTHY, «MoauduKaMoHHAs
M3MCHYHMBOCTDY.

Jlabopamopnule u npakmuueckue
pabombol:

JlaGoparopnas pa6ota Ne 6. «/3yueHnue
MOIU(HUKAITHOHHOM M3MCHYHMBOCTH,
MOCTPOCHUE BAPHUAIIMOHHOTO psAla U
BapUaLlMOHHON KPUBOW»

MOAU(UKAIIMOHHON U3MEHYHUBOCTH

U OOBSICHATH €€ 3HAUCHUe s
OpraHU3MOB.

Paznuyate  KOJIMUECTBEHHBIE u
KAueCTBEHHbIE  NPU3HAKU;,  CTPOUTH
BAPUALIMOHHBIA  pANl, BAPUALMOHHYIO
KPUBYIO, BBIUHCIISTh CPEJIHEE 3HAUCHUE
pU3HaKa

6.7

HacaencrBsennas
U3MEHYUBOCTDH

HaCJ'IeI[CTBeHHaH, NIN T'CHOTUIINYCCKAs

W3MEHYHUBOCTD. KomOunatusHas
U3MEHYMBOCTb. Meno3 H  I0J0BOM
MpOIIECC — OCHOBa KOMOWHATUBHOM
W3MEHYUBOCTHU. MyTanuonHas
W3MEHYHUBOCTD.

Knaccudukanuss  MyTaumii:  reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE.

YacTora 1 NpUYUHBI MyTaLIAM.
Mytarennbie  (haKTOpHI. 3akoH
TOMOJIOTUYECKUX  PSAIOB B

HaCJIEJICTBEHHON M3MeHUuBOoCTH H.

PackpeiBaTh comep:kaHHe TEPMUHOB H

MMOHSITUH: HacJeACTBCHHAA
W3MEHUYHMBOCTD, KOMOMHATUBHAS
U3MEHUYHUBOCTD, MYyTalMOHHAs
W3MEHUYHMBOCTD, MYTAaHT, MYTallUH:

T€HHbIE, XPOMOCOMHBIE, TE€HOMHBIC;
MOJIUIIOU NS, AHEYTUIOUAUS, MYTAar€HbI.
XapakTepu3oBaTh HACJIEICTBEHHYIO
W3MEHUYMBOCTD; (hOPMYIHPOBATH 3aKOH
TOMOJIOTHYECKHUX pAIOB B
HacJIeACTBEHHON m3MeHumBoctu H. U.

BaBmiioBa M OOBSICHATHL €Tr0 3HAYECHHE
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. Basuosa. Buesnepnas
HacJIeICTBEHHOCTb ¥ U3MEHUYHBOCTb.
Hemoncmpayuu:

Ilopmpemuwi: I'. ne @pus, H. 1. BaBuios.
Tabauyvt u cxemwvi: «MyTarmoHHas

JULSL Oouonoruu " CEJICKLIUU.
KnaccudunupoBate MyTaruu: T€HHEBIE,
XpPOMOCOMHBIE, TEHOMHBIE Y IIPUBOJIUTH
IPUMEPBI MYy TALUH.

OOBSICHATH IMPUYMHBI BOSBHUKHOBCHHA

W3MEHUYUBOCTHY.
Obopyoosanue: MHUKPOCKOTI,
Mukponpenapar «Jlpozodunay (Hopma,
MyTaluu (HopMbl KPbUIBEB U OKpacka
TeJa); KOMHATHBIC PACTEHUS C MECTPOi
OKPACKOM JIUCTHEB.

Jlabopamopnuvie u npakmuuecxkue
pabombol:

JlabopaTtopHas padota Ne 7. «AHam3
MyTalluid y Apo30(uiibl Ha TOTOBBIX
MUKpOIpenapaTax»

MyTaIuii, poyib (HaKTOPOB-MyTareHOB.
CpaBHHBaTh BBl MYTallUii; BBISBIISATH
NPUYUHBI HaCIIeJICTBEHHON
W3MEHUYMBOCTH, UCTOYHUKH MYTareHOB
B OKpyXarlieil cpeae (KOCBEHHO).
XapakTepu3oBaTh BHESJICPHYO
HACJIEICTBEHHOCTh U U3MEHYHBOCTD

6.8

I'eneTuka yenoseka

I'enetuka genoBeka. Kapuornn
YeJ0BeKa.

OCHOBHBIEC METO/IbI TCHETUKH YEJIOBEKA:
TeHEaJIOTUUCCKHI, OJIU3HEIIOBBIM,
[IUTOT€HETUYECKUM, OMOXUMHUUYECKUA,
MOJIEKYJIAPHO-TEHETUYECKUM.
CoBpeMeHHOE OIpeAeIICHHE FEHOTHIIA:
MOJITHOTEHOMHOE CEKBEHUPOBAHUE,

PackprIBaTh copiepkaHue TEPMUHOB |
MOHATHI: KAPUOTHIT YEIOBEKa,
[IUTOT€HETHYECKHUI METO/I,
reHEaTOTHYECKUI METO/I,
POJIOCTIOBHBIE, OJIM3HELIOBBIA METO/I,
HAaCJIEACTBEHHEIE O0JIE3HH:

(MOHOTEHHBIE, C HACJIEIACTBEHHOM

50




®enepanbHas padouas nmporpamma | buonorus. 1011 xnaccsr (0a30BbIi ypOBEHB)

T€HOTUITUPOBAHUE, B TOM YHUCIIE C
nomoisto I11[P-ananu3a.
Hacnencrennsle 3a00JieBaHuUs
YyeJIOBEKa: TeHHBIC 00JIC3HH,

00JI€3HH C HACJIECACTBEHHOMN
MPEeIPACTIONIOKEHHOCTHIO, XPOMOCOMHBIE

oosiezan. CoMaTHYECKUE U
rCHepaTUBHBIC MyTaIUH.

MPEIPACTIONOKEHHOCTBIO,
XPOMOCOMHBIE), MEJIUKO-T€HETUUECKOE
KOHCYJIbTHPOBAHHE.

[Tepeuncnarb 0COOEHHOCTH U3YUCHUS
TEeHETUKHU YEJIOBEKA; IPUBOIUTH
IPUMEPHI HACJIEICTBECHHBIX O0JIe3HEeH
4eJI0OBEKa, XapaKTePU30BaTh METOIbI UX
npoduIakTHKN; 000CHOBBIBATH 3HAUCHUE
MEINKO-TEeHETUYECKOTO

CrBouioBble KiIeTKU. [IpuHIHBI
3I0pPOBOTO 00pa3a KU3HM, TUATHOCTUKH,
NpOoPUIAKTUKU U JICYEHUS
reHeTHYecKnX Oosie3Heil. Menuko-
T€HETUYECKOE KOHCYJIbTUPOBAHUE.
3HayeHUE MEIUIIMHCKON T€HETUKU B
MpEeAOTBPAICHUY U JICUCHUU
reHeTHYeCKUX 3a00J1eBaHUH YelloOBeKa.
Hemoncmpayuu:

Tabnuywvr u cxemwi. «HacnemoBanue
pesyc-(aktopay, «I'eHeTHKa TpyI
KPOBW.

Jlabopamopnule u npakmuyeckue
pabombol:

[TpakTudeckas padora Ne 2.

KOHCYJIbTUPOBAHUSL.
BoIsSBISATE U cCpaBHUBATH MEXKIY COOOH
JOMUHAHTHBIE U PELIECCUBHBIE IIPU3HAKU
YEJI0BEKA.

CocCTaBiATh u
POJIOCIIOBHBIC YeIIOBEKA

aHAJIU3UPOBATH
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«CocraBieHue U aHAJIU3 POAOCIIOBHBIX
YCJIOBCKa»

Htoro yacoB 1o teme

8

Tema 7. Cestekuusi OpraHu3MoB, OCHOBBI

OHMOTEXHOJIOTHUH

7.1

Cenekuus Kak Hayka
U TIpoI1iecc

1

Cenekuus Kak HayKa U Ipoliecc.
3apoKJICHUE CEJICKIIUUA U TOMECTUKAIIUS.
Yuenne H. WM. BaBwioBa o ueHTpax
MHOT000pa3usi M MPOUCXOKACHUS
KYJIbTYPHBIX PACTEHHUIA.

[{eHTpbl TPOUCXOKIEHHUS IOMAIITHUX
KUBOTHBIX.

Copr, nopoaa, mramm.

PackpeiBaTh copepkaHe TEPMUHOB U
MOHSATHN: CEJIEKLINSI, COPT, IOPOJa,
mTaMM, JIOMECTHKaIIUs, Wi
0JIOMAIlIHUBaHHUE, LEHTPHI
MHOT000pa3usi U MPOUCXOKICHUS
KYJbTYpPHBIX  pacTEHUU u
YKUBOTHBIX, rudbpuan3aLus,
UCKYCCTBEHHBIN 0TOOD.

Hemoncmpayuu:
H. W. Baswios.
Tabauyvt u cxemol. xapra «LleHTpBI

Ilopmpempui:

MHOT000pa3usi U MPOUCXOKIACHUSA
KyJBTYPHBIX pacTeHuit», «Iloposr
JAOMAIIHUX KUBOTHBIX», «Copra

KYJIbTYPHBIX PACTEHUN.

Obopyoosanue: MyJSDKH TUIOJIOB U
KOPDHEIUIOJOB ~ JUKUX (opM H
KYyJbTYPHBIX COPTOB  pAaCTEHUI;

repOapuii «CenbCKOX03IMCTBEHHBIC
pacTeHus»

HaspiBaTe W CcpaBHUBAaThb OCHOBHBIE
JTalbl pa3BUTUA CeleKuuu. I3marate
yuenue H. M. BaBwioBa o0 neHrpax
IIPOUCXOKIACHHUS KyJIbTYPHBIX PACTCHUN;
pasnuyaTh LEHTPbl Ha Kapre MMUpa,
CBS3bIBATH HUX MECTOIOJIOKEHUE c
o4yaraMyd BO3HUKHOBEHUS JIPEBHEHIINX
[UBWJIN3AIAHN.

CpaBHUBaTh cOpTa KYJbTYPHBIX
pacTeHu#d, TOpOABl  JOMAIIHHUX
JKUBOTHBIX M UX JUKUX MPEIKOB.
OuenuBaTh poOJb  CENEKIUU B
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obecrie4yeHun MPOOBOJILCTBEHHOM
0€30IacHOCTH YeJIOBEYECTBA

7.2

MeTtoabl u
IOCTIDKECHHUSA
CEJICKIIUU PACTCHUM
1 5KMBOTHBIX

CoBpeMeHHbIE  METOJbl  CEJEKIIUU.
MaccoBblit u VHIUBUYAJIbHBIN
OoTOOpbl B CEJEKUUU pACTEHUH U
KUBOTHBIX.

Ouenka 3kcTepbepa.

bnu3kopoACTBEHHOE  CKpellMBaHUE  —
uHOpuauHT. Yucras TuHUS.
CkpenuBaHie YUCTHIX JIMHUH.

['erepo3uc, wiu rubpuiHas cuma.
HepoacTeBeHHOE cKpemMBaHue —
ayTOpUJIUHT. OtnanenHas
ruOpuan3anus U ee yCexu.

M cKyCCTBEHHBIM MYyTareHe3 U MOJy4YeHHUE
MOJIMIUIOUIOB. JloCTHKEHUA CceNleKuun

PackpeiBaTh coliepxkaHue€ TEPMUHOB U
NOHSATHN: HCKYCCTBEHHBIN ot0op,
MacCOBBI  OTOOp, HWHIWBUAYAJIbHBIN
oTOOp, AKCTEpPhEp, OJIUZKOPOJCTBEHHOE
CKpeIllUBaHUE, YNCTasl JIUHUS, T€TEPO3UC,

HEPOACTBEHHOE CKpElIBaHuE,
VICKYCCTBEHHBIN MyTareHes,
nosurionspl.  CpaBHuUBaTh  (hOPMBI

HUCKYCCTBEHHOI'0 OTOOpa (MaccoBOro u
WH/IMBHUTyJILHOTO), BUJIBI THOPHUIU3AIIHH
(OIM3KOPOJCTBEHHONH W OTJAJICHHOM),
CIIOCOOBI MTOTYUYEHUS TTOJTUTLIONIOB.

pacTeHUM, )KUBOTHBIX U
MHKPOOPTaHU3MOB.
Hemoncmpauyuu:

llopmpemuwvi: 1. B. Muuypun, I'. /.
Kapneuenko, M. @. UBaHos.
Tabnuyer u cxemvl: «OTHaaeHHAS

rubpuan3zanusy», «PaboTel akageMuKa

[IpuBomuTe  mpUMEPBI  JTOCTHMKEHHM
CEJICKLIUN PACTCHUH U JKUBOTHBIX
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M. ®. HMBanoBay, «llomummonmus».
Obopyodosanue: MYJISDKA TUIOJIOB U
KOPHEIUIOAOB  AUKUX  (opm u
KyJbTYpHBIX ~ COPTOB  PACTECHHIA.
Jlabopamopnvlie u npaxkmuyeckue
paoomuwl:

Okckypcus «OCHOBHbIE METOABI U
JOCTHKEHUSI CEJICKIIUU PACTCHUH U
’KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO,
TJIEMEHHYO bepmy,
COPTOHMCITBITATCIILHBIA  Y4aCTOK WA
TETUTMYHOE XO03SMCTBO)

7.3

buorexHonorug kak
oTpacib
MIPOU3BOJICTBA

buorexnonorus KakK OTpaciib
MPOU3BOJICTBA. ['€HHast  WMH)KEHEpHS.
Ortarnbl co3nanusa pekomounHanTHou JITHK
Y TPAHCTE€HHBIX OpraHu3MoB. KierouHas
nHxeHepud.  KileTouHble  KyJbTYpHI.
MUKpOKJIOHAIBHOE Pa3MHOXKEHUE
pacTeHUM. KnonupoBanue
BBICOKOITPOAYKTHUBHBIX

PackpsiBaTh conep:kaHue TEPMUHOB H
MOHATUI: OMOTEXHOJOTHS, KIIETOUHAS
VH)KEHEpUsl, TEeHHas  WUHXXEHEepHs,
KJIOHUPOBAHUE, TPAHCT€HHBIE
OpraHu3Mbl, I'MO (reHeTU4eCKU
MOAU(PUITIPOBAHHbBIE OpTaHU3MBI).
XapakTepu3oBaTh OMOTEXHOJOTHIO KaK
OTpacib IIPOU3BOACTBA, OCHOBHBIE

CEIBbCKOXO03SMCTBEHHBIX OpraHu3mMoB.

DKOJIOTUYECKHUE U AITUIECKHUE MPOOIIEMBI.
I'MO —

MOAU(PUIUPOBAHHBIE OPTaHU3MBI.

I'CHCTUYCCKH

Hemoncmpauyuu:

JOCTIKEHUS OMOTEXHOJIOTMH B 00JIaCTH
IIPOMBIIIUICHHOCTH, CEIBCKOTO XO3MCTBa
1 MEIULIUHBL.

[TepeuncnaTh U XapakTepu30BaTh

OCHOBHBIC MCTOABI 1 TOCTHKCHUA
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Tabnuywvt u cxemvl: «OOBEKTHI
ouorexHoaorHM», «KieTouHsle
KYJbTYPBI U KIOHHPOBAHHUEY,

«KoHCcTpyupoBaHue u nepeHoc reHos,
XPOMOCOM)

OMOWHKEHEPHH.

OO6cyxaaTh  AKOJIOTHYECKHE U
THYCCKHE ACTICKTBI HEKOTOPBIX
UCCIICIOBAHUI B obiactu
OMOTEXHOJIOTHH (KJIOHHpOBaHMUS,
UCKYCCTBCHHOTO OILJIOJIOTBOPCHHS,

HaImpaBJICHHOTO M3MCHCHUA I'CHOMA U
CO31aHUA TPAHCT'CHHBIX OpFaHI/ISMOB)

Wroro yacoB 1o teme 3
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME

NEPEYEHB (KOJU®UKATOP) PACIIPEJIEJIEHHBIX IO KJIACCAM ITPOBEPSIEMBIX TPEBOBAHUH K
PE3YJIbTATAM OCBOEHHMS OCHOBHOI OBPA3OBATEJIBHON MPOT'PAMMBI CPEJHEI'O OBIIIET'O

OBPA3OBAHUSA U DJIEMEHTOB COIAEPKAHUA 110 BUOJIOT'UN

B denepanbHbIX U peruoHaNbHBIX MPOLEAYpax OIEHKU KayecTBa 0Opa3oBaHUsl MCIOJb3YyeTCs MepeueHb (koaudukatop)
pacrpeielIeHHbIX 0 KjiaccaM MpOBEpsieMbIX TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTEIbHOM MpOrpamMMbl

CpeaHero o01Iero 00pa3oBaHus M JIEMEHTOB COJICpKaHMS 110 OMOJIOTHH.

10 KITACC IIpoBepsiemble TPeOOBaHMS K Pe3yJbTATaM 0OCBOEHHS OCHOBHOM 00pa30BaTe/IbHOI NMPOrPaMMBbI

Kon
IPOBEPSIEMOTO

[IpoBepsiemble IpeIMETHBIE PE3YJIBTATHI OCBOEHHSI OCHOBHOM

o0pa3oBaTeIbHON MPOrpaMMBbI CPETHEr0 00I1Iero 00pa3zoBaHus
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pesynbTaTa

1

ChopMHUpPOBaHHOCTh 3HAHUN O MECTE M pPOJM OHMOJIOIMHM B CHCTEME
HAyyHOTO 3HAaHUS €CTECTBEHHBIX HayK, B (opmHupoBaHUU
COBPEMEHHON €CTECTBEHHO-HAy4YHOW KapTUHBI MHpa W HAy4YHOI'O
MHUPOBO33pPEHUS; O  BKIAJE  POCCHUHUCKMX U  3apyOeKHBIX
YYEHBIXOMOJIOTOB B pa3BUTHE OWMONOTMM;  (PYHKUIHOHAJIBHOM
IPAMOTHOCTH Y€JIOBEKA Ul PEIICHUS )KU3HEHHBIX 3a1a4

YMeHue packpbiBaTh COJIEp)KaHUE OWOJIOTHYSCKUX TEPMHHOB H
MOHSTUM: KU3HB, KJIETKa, OpraHu3M; MeTaboau3M (0OMEH BEIleCTB U
IPEeBPAICHUE HSHEPTUH), TOMEOCTa3 (caMoperyssius), YpOBHEBas
OpraHu3aInsl )KUBBIX CHUCTEM, CAMOBOCITPOU3BEIcHUE (PETPOAYKITHS),
HACJICICTBEHHOCTh, N3MEHUYUBOCTD, POCT U PA3BUTHE

YMeHue uznaratb OMOJIOrH4ecKue TEOpUH (KJIETOYHAs!, XpOMOCOMHas,
MyTaronHas ), 3akoHsl (I'. Mennens, T. Moprana, H.. BaBusosa) u
ydeHus: (0 LIEHTpax MHOTrooOpas3usi U MPOUCXOXKACHUS KYJIbTYPHBIX
pactenuii H.W1. BaBuiioBa), onpenenste rpaHuLbl UX IPUMEHUMOCTH K
YKUBBIM CUCTEMaM

YMeHue BIajeTh METOJAaMHU HAy4YHOTO IIO3HAHUS B OHOJIOTHHU
(HaOnrofieHUe M OMHCAHUE >KUBBIX CHUCTEM, MPOIECCOB U SIBICHUIA;
OpraHu3alusi © TMPOBEACHUE OHMOJOTHYCCKOTO DKCIICPUMEHTA,
BBIJIBIDKCHUE  THIIOTE3bl;  BBISIBJICHHE  3aBUCUMOCTH  MEXIY
UCCIIeTyEMbIMU BETMYMHAMHY, OOBSICHEHUE TIOYYCHHBIX PE3yIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX TOHSITHH, TEOPUH W 3aKOHOB;, YMCHHE
JIeNIaTh BBIBOJIbI HA OCHOBAHUH TOJIYYCHHBIX PE3yJIbTaTOB)

YMmenue BBIICIAATE CYHICCTBCHHBIC IIPU3HAKKW BHPYCOB, KIICTOK
IIPOKaApuoT MW OYKAPUOT, OAHOKJIICTOYHBLIX W MHOT'OKJICTOYHBIX
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OpPraHM3MOB; OCOOEHHOCTHM TPOIECCOB OOMEHa BEIIECTB W
MPEeBpAIICHUS] dHEPTUU B KIETKE, (POTOCHMHTE3a, IUIACTUYECKOTO H
PHEPreTHYecKoro  oOMeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, Pa3MHOXKCHHS, HHIWBUIYaTbHOTO  Pa3BUTHS
opranu3Ma (OHTOT€HE3)

YMeHue TpUMEHSATh TONyYeHHbIE 3HAHUS AN OOBSCHEHUS
OHMOJIOTMYECKUX TIPOIIECCOB U SBICHUH, IS MPUHATHUS MTPAKTUICCKIX
pElIeHMi B MOBCEIHEBHOM JKU3HU B 11X 0OecTeueHust 6€30MacHOCTH
CBOETO 37I0POBBSI U 3J0POBbSI OKPYXKAIOMIMX JIIOJCH, COOMIOAeHNUs
HOPM TPAaMOTHOI'O IIOBEACHUs B OKPYJKAIOLIEW IPUPOLHOU CpELE;
NOHMMaHWe  HEOOXOMUMOCTH  WCIIOJNIb30BaHUSA  JTOCTIIKEHUH
COBpEMEHHOW OWOJIOTMH M OHOTEXHOJOTMM MJisi PalUOHaJIbLHOTO
PUPOIOTIOIH30BAHUS

YMmenue pemiatb 3JICMCHTAPHBIC T'CHCTHUYCCKUC 3aJa4d Ha MOHO- H
,Z[PIFI/I6pPI,Z[HO€ CKpCIIMBAHUC, CHCIINICHHOC HACJICAOBAHUC, COCTABIIATH
CXCMBI MOHOFH6pI/II[HOFO CKpCIIUBAHUA

I IIPpEACKA3aHUA HACJIICAOBAHUS ITPU3HAKOB Y OPTaHU3MOB

YMeHue BBHITOJIHATH J1a00paTOPHBIE ¥ TPAKTHYECKHE pPabOTHI,
coOMIOaTh TpaBWiIa MPU paboTe ¢ ydeOHBIM U JTAOOPATOPHBIM
000pya0OBaHUEM

YMeHHe KpUTUYECKH OLIEHHWBATh U MHTEPIPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEpKaHMUs, BKJIOYAIOLIYI0  IICEBOHAYYHbIE
3HaHUSA W3 PA3IUYHBIX UCTOYHUKOB (CMMU, HayyHO-HOMyJISIpHBIE
MaTepHalibl); ITUYECKUE aCIEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B
Ounos0ruu, MEAUIIMHE, OMOTEXHOIOTUU
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10 YMeHue co3aBath COOCTBEHHBIC MMCHbMEHHBIC U YCTHBIE COOOIIECHUS,
0000111251 OMOJIOTNYECKYI0 MH(DOPMALINIO U3 HECKOJIBKUX UCTOYHUKOB,
IPaMOTHO HCIIOJIh30BaTh MOHATHIHBIN anmapaT OHOIOTHH

IIpoBepsieMble 3JIEMEHTHI COAEPKAHUSA

Kon [IpoBepsieMblii 3JIEMEHT COJIEPKAHUS

1 buonorus kak Hayka

1.1 buonorus — nayka o xuBoil npupoje. Pons OGuosorun B GhopMHpoBaHUU
COBPEMEHHOW Hay4YHOU KapTUHBI MuUpa. CructemMa OUOIOTHYECKUX HAYK

1.2 Metonbl TO3HaHUS KUBOM mpuponabl (HAOIIOJEHUE, HSKCIEPUMEHT,
ONKCAaHKE, U3MEpPEHUE, KIacCU(pUKALIMs, MOJCIMPOBAHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX)

2 JKuBbIe CHCTEMBI U UX OpraHu3anu:Aa

2.1 Kussie cucteMbl (OMOCUCTEMBI) KaK MPEIMET U3yYeHUsI OMOJIOTHH.

CBoiicTBa OMOCHCTEM M MIX pa3HOOOpasue

2.2 YpoBHU OpraHu3aluu ouocHucTeM: MOJIEKYJISIPHO-T€HETUYECKUM,
KJICTOYHBIA, OPraHU3MEHHBIN, IOMYJSIIUOHHO-BUIOBOM, 3KOCHCTEMHBIN,
o6uochepHbIit

3 XUMUYECKUN COCTAB U CTPOCHUE KIIETKU

3.1

XHUMHUUYECKHUM COCTaB KJICTKHM. XMMHUUYCCKHUEC DJICMCHTHI: MAaKpO3JICMCHTEI,
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MHUKPOIJICMCHTHEI. Boz:a N MHHCPAJIBHBIC BCIICCTBA. CDYHKIII/II/I BOJAbBI H
MHUHCPAJIbHBIX BCIICCTB B KIICTKC. HozmepncaHHe OCMOTHYECKOro Oajianca

3.2

benku. CoctaB u crpoeHne 0eakoB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHnmble 1 3aMEHUMBIE AMUHOKHUCIOTBI. AMWHOKHUCIOTHBIA COCTaB.
YpoBHM CTPYKTYphl O€JIKOBOM MOJIEKYJbl (TIEpBUYHASl, BTOpHUYHAs,
TPETUYHAs] U YETBEPTHYHAS CTPYKTypa). XHUMHYECKHUE CBOMCTBA OETKOB.
buonornueckue pyHkuuu OEIKOB.

depmeHTsl — Ouosormueckue Karaimuzatopel. Crpoenme (QepMeHra:
aKTUBHBIN LIEHTP, cyOcTpaTHas cnenuduuHocTs. KodhepmenTsl. ButamMmuHsl.
OTnunuus pepMEHTOB OT HEOPraHMYECKUX KaTalIn3aTOPOB

3.3

VYrneBoawl: MOHOcaxapuabel (IJIHOKo3a, pubo3a U JAE30KCUpro03a),
nucaxapubl (caxaposa, JaKTo3a) U TMoyMcaxapuibl (Kpaxmai, TJIMKOTEH,
1eJUTI0I03a). buonorndyeckre GyHKIMH yTIIEBOIOB.

JIunuast: TPUTTULEPHUIBI, CTEPOUJIBI, dbochonunub.
[MunpodunsHOTHAPODHOOHBIE CBOYiCTBA. bromornueckue GyHKIIUN JTUHIOB.
CpaBHeHUE yIIIeBOIOB, OEIKOB U JIUMKIOB KaK HCTOUHUKOB SHEPTUU

34

Hykneunosesie kucnotel: JHK wu PHK. Hykineornasl — MoOHOMEpBI
HyKJIeMHOBBIX KucnoT. Ctpoenue u ¢pynkiuu JJHK. Crpoenune u QpyHkiuu
PHK. AT®: crpoenue u GyHKIIHH

3.5

HI/ITOJIOI‘I/IH — HayKa O KJICTKC. Knerounas TCOpUA. MCTOIIBI N3YUCHUS KIICTOK

3.6

Krnerka kak memocTHast xkuBas cucrema. OOmIMe NpPU3HAKU KIIETOK:
3aMKHYTasli HapykHasi MemOpana, mousiekynbl JIHK kak renetmueckuii
amnmapar, CucTeMa CUHTe3a Oelka

3.7

Tunel KIETOK: 3yKapHOTHYECKas W NpokapuoTuueckas. OcoOeHHOCTH
CTpOEHHUsI TpoKapuoTHdeckor kieTku. KieroyHas cTeHka OakTepHil.
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Crpoenne 3yKapHOTHYECKON KieTKH. OCHOBHBIE OTJIIMYHS PACTUTEIBHOM,
KUBOTHOU U TpPUOHOM KJIETKU

3.8 | IToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJICTOYHAS CTEHKA, TIMKOKAJIUKC, UX
¢bynkuun. Ilnazmatudeckas wmemMOpaHa, €€ CBOWCTBA U (PYHKIUH.
[Mutonnazma u ee opranowapl. OmHOMEMOpaHHBIE OPTAHOWIBI KIETKU:
sHpomnazmarnueckas cetb (OIIC), ammapat ['ombaku, JTU30COMBI.
[TomyaBTOHOMHBIE ~ OpraHOWJIBI  KJIETKH: MHTOXOHJIPUH,  IIJIACTHJIBI.
[TpoucxoxaeHne MUTOXOHAPUI U TutacTuA. Buasl mactua. HememOpanHbIe
OpTaHOUIBI KJIETKU: PUOOCOMBI, KIICTOYHBIN IIEHTP, PECHUYKH, KTy THKH.

OyHKIMH OPraHOUIOB KJIETKU. BrirtoueHus

3.9 | Snpo — perynsaTopHbii HeHTp KieTku. CTpoeHue saapa: sigepHast 000JI0uKa,
KapHoIlUla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI

3.10 | TpaHCHOPT BEIIECTB B KIIETKE

4 JKu3zHeneaTenbHOCTD KISTKU

4.1
OOMeH BeliecTB, WM METa00IM3M. ACCUMUIIAINSA (TIJTACTUYECKUN 0OMEH) U

JTUCCUMUIIAIS (PHEPTETUIECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca
MeTtabonmmu3ma. Turmbel 0OOMEeHa BEIIECTB: aBTOTPO(PHBIA U T€TepPOTPODHBII.
Poinb hepmeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUHU B KIETKE

4.2 ®otocunte3. CBeroBass W TeMmHOBass (Qa3bl (QorocuHTe3a. Peakiuun
¢dborocunTeza. DhPekTuBHOCTh (HOTOCHMHTE3a. 3HaUCHHE (POTOCUHTE3A JIs
XKU3HU Ha 3emie. BnusHue ycnoBwii cpembl Ha (POTOCHMHTE3 M CIIOCOOBI
MOBBIIICHUS €r0 MPOYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUH.
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XeMOCHHTE3. XEMOCHHTE3UPYIolie OaKTepruy. 3HAUCHHE XEMOCHUHTE3a JIJIs
KU3HU HaA 3emuie

4.3

DHepreTuyeckuii 0OMeH B KiIeTKe. PacimeniieHre BemiecTB, BBIICICHHUE H
AKKyMYJIUPOBaHUE JHEPTUM B KJIETKE. JTalbl YHEPTETHUYECKOrOo OOMEHa.
I'mukonus. bpoxenne u ero Buabl. KHUCIOpPOIHOE OKUCIEHHE, WIIH
KJIETOUHOE AbIxaHue. IHPEeKTUBHOCTh YHEPTETUUECKOTO 0OMEHA

4.4

Peaknmm matpuaHoro cuHTe3a. [eHermueckas wunHbpopmarus u JIHK.
Peanuzauus reneTnueckoil ”HPopManuu B KJIeTke. | 'eHeTuYecKuii KoJ 1 ero
cBoiicTBa. Tpanckpuniua — MarpuuHblii cuHTe3 PHK. Tpancmsauus —
ounocunres 6enka. KogupoBanue aMuHOKUCIOT. Postk prbocom B OMocuHTE3E
Oenka

4.5

Hexkiierounsie hopmbl sxu3HM — BUpYychl. Mctopust oTkpbiTust Bupycos (/.M.
NBanoBckuit). OCOOEHHOCTH CTPOCHUSA M KU3HEACSITEIbHOCTH BHUPYCOB.
bakreprodaru. bonesnn pacteHmii, KUBOTHBIX U UYEIIOBEKA, BHI3HIBACMBIC
Bupycamu. Bupyc mmmyHoaepuuurta yenoreka (BHY) — Bo3OymuTensb
CII1da. [IpodumnakTuka pacnpocTpaHEHUs! BUPYCHBIX 3a00JIEBAHUIMA

PasMHOXk€eHHE 1 HHAMBUYaIbHOE PA3BUTHE OPraHU3MOB

5.1

Krnerounplii MUK, WU JKU3HEHHBIM LUK KiIeTku. MHTepdaza u MuTos.
[Iponecchl, mnporekaromue B wuHTepdaze. Permukamus — peaxuus
matpuuyHoro cunre3a JIHK. Ctpoenue xpoMmocoM. XpoMOCOMHBIN HAOOp —
KapuoTun. JIMMIOMIHBIA W  TalIOUAHBIA  XPOMOCOMHBIE  HAOOpHI.
Xpomatuapl. [{uTonoruuecknue OCHOBBI Pa3MHOXKEHHS U UHAUBUIYaTbHOTO
Pa3BUTHUS OPraHU3MOB.
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Jenenne knetku — mMuto3. Ctaaun Muto3a. IIporeccrl, MpoucxXoasiiiue Ha
Pa3HBIX CTAJUSIX MUTO3a. BHOJIOTMYECKUI CMBICIT MUTO3a

5.2

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecrnoioe u nojoBoe. Buasl 6ecrniosnoro
Pa3MHOMKEHUS: JIEJICHHE HAaJaBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX,
cropooOpazoBaHue,  BEreTaTUBHOE  pa3MHOXKeHue.  VIcKyccTBeHHOE
KJIOHUPOBAHUE OPTaHU3MOB, €0 3HAUCHHE JIJISl CEJICKIIUU

53

[TonoBoe pazMHOKEHHE, €r0 OTINYUS OT OECIOIO0TO.

Meiio3. Ctaguu Meiiosa. IIporeccel, npoucxoasiuye Ha CTagusx Menosa.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cmpici u
3HauUeHHE Mero03a

54

['ameTtorenes — mporecc 00pa30BaHMs MOJOBBIX KJIETOK Yy >KMBOTHBIX.
[lonoBble »kene3bl: CEMEHHUKHM M sSMYHUKH. OOpa3oBaHHE W pa3BUTHE
IIOJIOBBIX KJIETOK — raMeT (CIepMaTo30u, SIIEKIeTKa) — CIIEpMaTOreHes3 U
ooreHe3. OCOOEHHOCTU CTPOEHUS AULIEKIETOK U CIIEPMAaTO30UI0B.

OmnonoTBopenue. IlapreHorenes

5.5

NunuBuayanbHoe pa3BUTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE pPa3BUTHE
(omOpuorenes). Orambl SMOPHOHATBLHOTO PA3BUTHS Yy TO3BOHOYHBIX
KUBOTHBIX: JPOOJICHHE, TacTpyJssaius, opraHoreHes. [loctamMOproHaIbHOE
pazBuTHe. THIBI MOCTAMOPHOHATBLHOTO PAa3BUTHS: TIPSMOE, HEMPSIMOE
(mmumHOYHOE). BrwmsiHMe cpeapl Ha pa3BUTHE OpPraHU3MOB; (DAKTOPHI,
CIIOCOOHBIC BBI3BIBATH BPOXKIACHHBIC YPOICTBA.

Poct u pazButue pactenmit. OHTOTE€HE3 IBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHHU, CTA/INHA PA3BUTHS

HaCJ'IeI[CTBeHHOCTB U U3BMCHYMBOCTb OPraHu3MOB

6.1

Ilpenmer wm 3apmaum reHetuku. lVcropus pasButus reHeTUKd. Bxiian
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POCCUHCKUX U 3apyOeKHBIX YYEHBIX B pa3BUTHE TE€HETHKH. MeTobl
TCHETUKU (rHOPHIOIOTHICCKHM, U TOTE€HETUYECKHU,
MOJIEKYJIsipHOTeHeTHYeCKUi1).  OCHOBHbIE = TIE€HETUYECKHUE  TOHSTHUS.
['eneTnyeckasi CHMBOJIMKA, UCIIOJIb3yEMasi B CXeMax CKpEIIMBAHUN

6.2

3aKOHOM€pHOCTI/I HaACJICAOBAHUA IIPU3HAKOB, YCTAHOBJICHHBIC I. MGHI[CJICM.

MoHorubpuIHOE CKpeIMBaHue. 3aKOH eTUHO00pa3rs THOPUIOB TIEPBOTO

nokosjeHud. IIpaBuno nomuHUpoBaHMs. 3aKOH pACIICIUICHHS MPU3HAKOB.

['unioresa ynctotel ramet. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

I[I/IFI/I6pI/I,IIHO€ CKpCIINBAHUC. 3aKoH HC3aBUCHUMOI'O HaCJICAOBAaHU
ITPHU3HAKOB. ]_[I/ITOFGHCTI/I‘IGCKI/IC OCHOBBI ,Z[PIFPI6pPI,I[HOFO CKpCIINBaHU:].
AHaJm:«mponmee CKpCIINBAHUC. Hcnonp3oBaHue AHAJIU3UPYIOUICTO

CKpCIIBAHUA IJIS OIIPCACIICHUS I'CHOTHUIIA ocooun

6.3

CuemnienHoe HacienoBanue mnpusHakoB. Pabora T. Moprana 1o
CUEIUICHHOMY HAacJIeIOBaHUIO TIeHOB. HapylieHue clerieHus IeHOB B
pe3ynbTaTe KpPOCCHUHIOBEpa. XPOMOCOMHAs TEOPHUS HACIEACTBEHHOCTH.
I'eneTnueckue kaprol.

I'enetuka nosia. XpoMOCOMHOE OMpeJIeNIeHUe 1Moja. AyTOCOMBI U MOJOBBIE
XpoMocoMbl. ['oMorameTHele U rereporaMeTHble opranu3mbsl. HacienoBanue
IPU3HAKOB, CUEIUICHHBIX C TIOJIOM

6.4

N3MeHUYnBOCTS. Buapr U3MEHUYUBOCTH: HEHACJIEACTBEHHAs 51
HacleACTBeHHasd. Poyib cpeapl B HEHACHEACTBEHHOW WM3MEHYMBOCTH.
XapakTepucTuka MOIU(PUKAITMOHHON U3MEHUUBOCTH. BapuanmoHHbIi psia u
BapualnMoHHas KpuBas. Hopma peakumun npusHaka. KosnuecTBeHHbIE U
KaueCTBEHHbIE  MPU3HAKM W  MX HopMa  peakuuud. CBolicTBa
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MOAU(PUKAITMOHHON N3MEHYUBOCTHU

6.5

HacnencrBennasi, win reHoTUnuyeckas, M3MeH4MBocTh. KomOuHaTuBHas
M3MEHYMBOCTh. Meio3 M MOJOBOM MpoIllecC — OCHOBA KOMOWHATHUBHOMN
W3MEHUYMBOCTH. MyTanmoHHas M3MEHYMBOCTh. Kiaccudukamus MyTaruii:
T€HHbIE XPOMOCOMHBIEC, TE€HOMHBbIC. YacToTa ¥ NPUYUHBI MYTAIUU.
Mytarennbie (pakTopbl. 3aKOH TOMOJIOTHYECKUX PSAOB B HACIEJICTBEHHOMN
n3menunBoctu H.W. BaBunosa

6.6

I'enetuka denoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbI T€HETHKHU
YeJI0BEKa: reHeaJIOTUYECKU, ONMM3HEIOBEIN, LIMTOr€HETUYECKUH,
OMOXUMUYECKUN, MOJIEKYJIIpHO-TeHeTnYecKuid. COBpeMEHHOE OIpeiesieHre
IFE€HOTHUIA: TMOJIHOTEHOMHOE CEKBEHHPOBAHHUE, I€HOTUIUPOBAHHUE, B TOM
yucie ¢ nomoiibsto I1I[P-ananu3a. HacineactBeHHble 3a001eBaHus YeIOBEKa:
reHHble 00JIe3HH, OOJIE3HU C HACIEJCTBEHHOM MpPeapacnoyioKEHHOCTHIO,
XpOMOCOMHBIe Oosie3Hn. ComaTHYeCKHWe ¢ TEeHEPAaTUBHBIC MYTallUu.
[IpuHIMIBI 370pOBOr0 OOpasza >KU3HM, JHATHOCTUKH, MPOPUIAKTHKA H
JICYCHUS FEHETUYECKUX OoJie3HEi. Meauko-reHeTHYECKOe
KOHCYJIbTUPOBaHUE. 3HAUCHUE MEIUIIMHCKONW TeHETUKU B MPEI0TBPALICHUN
1 JICUYCHUHU TCHETUYECKUX 3a00JIeBaHUI YeIOBEKa

Cenexius opranu3mMoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenekuus Kak HayKa U IIPOLIECC. 3apOKAECHUE CEIEKIIUU U JOMECTUKALUS.
VYuenue H.M. BaBuiioBa 0 1ieHTpax MPOUCXOXKJAECHUS U MHOTOOOpa3us

KyJbTYPHBIX pacTeHHMM. LIEHTpBl NMpPOHUCXOXKACHUS TOMAIIHUX XUBOTHBIX.

Copr, nopozaa, mramMmm

7.2

CoBpeMeHHbIE METOIbI CeIeKIIMH. MacCOBBIM U MHAWBUAYAJbHBIA OTOOPHI B
CEJICKIIUU PACTCHUMN 1 KUBOTHBIX. OIIeHKa IKCTEphepa. BIIM3KOPOICTBEHHOE
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ckpeniuBanue — MHOpuauHr. Yucras nuaus. CKpelrBaHue YUCThIX JTUHUM.
I'erepo3uc, wnm tubpumHas cwia. HepolIcTBeHHOE CKpeluBaHHE —
aytOpununr. OtnaneHHas ruOpuauzanus u ee ycrnexu. VCKyCCTBEHHBIM
MyTareHe3 U MojJy4eHue NOJIUILIONIOB.

JloCcTrKEeHUS CEJIEKIMU PACTEHUH, )KUBOTHBIX U MUKPOOPTraHU3MOB

7.3

buorexHonorus Kak oTpacib HNPOWU3BOACTBA. I'€HHAs MH)KEHEPHS. DTalbl
co3ganusi pekomOunantHo JIHK u Tpancrennsix opranusmoB. Kierounas
nHxeHepud. Kiietounble KyJIbTypbl. MUKPOKIOHAJIBHOE PAa3MHOKEHHUE
pactenuid. KiioHupoBaHre BBICOKOMPOAYKTHUBHBIX CEIIbCKOXO3SIHCTBEHHBIX
OpraHU3MOB. DKOJIOTHUECKHe 1 dThudeckue rnpodaemel. MO — renerndecku
MOAU(PUITUTPOBAHHBIC OPTAHU3MBI

KAJIEHJAPHO-TEMATHUYECKOE INTAHNPOBAHUE

10 KITACC

Tema Hata daxt Jata dakt [Ipumeuanue

buonorug B cucreme
HayK

Metonpl TO3HAHUSA
YKUBOU NPUPOABI

buonornueckue
CHUCTEMBI, MPOLECCHI
Y UX U3yYECHUE
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XHUMHUYECKHUI COCTaB
KiIeTku. Boaga wu
MHHEpPAIbHBIE COIN

benku. CocraB wu
CTpOCHHE OEJIKOB

DepMEeHTHI —
OHOJIOTHYECKUE
KaTaJn3aToPhbl

Yrnesonasl. JIMTIUAbI

HyxnenHossie
KUCIOTB. AT

Hcrtopuss u meronsl
U3YUYEHUSI  KIIETKH.
Kiierounas teopus

10

Knerka KakK
LIeJOCTHAsg  JKUBas
cucrema. CTtpoeHue
MIPOKAPUOTUICCKON
KJIETKHU

11

Crpoenue
AYKapUOTHUYECKON
KJIETKU

12

O0meH BEIIECTB
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(MeTabosin3M)

13

InacTuueckuit
oOoMeH. DOTOCHUHTES.
XEMOCHHTE3

14

DHEPreTUYECKui
oOMeH

15

buocunres  Oenka.
Peakuun
MaTPUYHOTO CHHTE3a

16

Hexnerounsie
bopMbl  KU3HU —
BUPYCHI

17

KontponbpHas
pabota 1O Temam:
«XUMHUYECKUM
COCTaB U CTPOCHHUE
KJIICTKH,
«Ku3HeneaTeIbHOCT
b KJIETKI)

18

KusHeHHBIN — LUK
KJICTKH. Jlenenue
KJIETKH. MuTO3

19

dopmbl
Pa3MHOXKEHUS

67



denepanpHas padbouas nmporpamma | buonorus. 10—11 kimacchr (0a30BbIN yPOBEHD )

OpraHu3MoOB

20

Meiios

21

OO6pazoBanue u
pa3BUTHE  ITOJIOBBIX
KJIETOK.
Oron0TBOpEHNE

22

NunuBunyanbHOE
pa3BUTHE
OpraHu3MOB

23

I'eneTnka — Hayka o
HACJIEJICTBEHHOCTH U
W3MEHYMUBOCTH

24

3aKOHOMEPHOCTH
HacJIeI0BaHN
MIPU3HAKOB.
Monorubpuinoe
CKpeIBaHUE

25

Jlurnbpunoe
CKpelMBaHue. 3aKOH
HE3aBUCHUMOTO
HacJIeIOBaHM
MIPU3HAKOB

26

CueruieHsoe
HACJIEJOBAHUE
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MIPU3HAKOB

27

I'eneTnka noJja.
HacnenoBanue
MIPU3HAKOB,
CIEIUICHHBIX c
IOJIOM

28

N3MeHuUnBOCTE.
Henacnencrsennas
NU3MEHYUBOCTH

29

HacaencrBennas
W3MEHYHUBOCTD

30

I'eHeTnka yeoBEKaA

31

Cenekuus Kak Hayka
U Tpoliecc

32

MeToabl u
JIOCTHKCHUS
CEJICKIIMM PACTCHUU
U ’KMBOTHBIX

33

buorexHonorus kak
OTpacib
MIPOU3BOJICTBA

34

Pezeps
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