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denepanpHas pabovas mporpamma 1o yueoHomy npeamety «buomorusy (6a30BbIit
ypoBeHb) (mpeameTHas o0nacth «EcTecTBeHHO-HaydHbIE TPEIAMETHD) (Haiee
COOTBETCTBEHHO — MporpamMma Mo OUOJIOTUU, OWOJIOTHS) BKJIIOYACT IMOSCHUTEIHHYIO
3alUCKY, COJEp)KaHHe OOYy4eHUs, IUIAHUPYEMbIE PE3YJIbTaThl OCBOEHUS MPOTPaMMBbI
1o OMOJIOTUH, TEMATUYECKOE TIJIAHUPOBAHHUE.

[TosicHuTenbHas 3amucka OTpaXkaeT OOIIMe LEeTH M 3a7a4 M3y4eHHs OHOJIOTHuH,
XapaKTEePUCTUKY TICUXOJOTUYECKUX MPEANOChUIOK K €€ W3YYeHHIO OO0ydJaroluMucs,
MECTO B CTPYKType Y4eOHOro IjlaHa, a TakXke TMOJXOAbl K OTOOpYy coaep aHwus,
K OTIpeCTICHUIO TUTAHUPYEMBIX PE3yJIbTaTOB.

Conepxxanue O0O0y4deHUs PpACKpbIBa€T COJACpXKATEIbHBIC JIMHUU, KOTOPHIC
MpeIaraloTcs I 00s13aTEeIFHOTO M3YYCHHS B KaKIOM KJIacCe Ha YPOBHE CPEIHETO
o0111eT0 00pa3oBaHUS.

[Inanupyembie pe3yabTaThl OCBOCHMSI MPOTpaMMbl MO OHOJIOTMM BKJIHOYAIOT
JMYHOCTHBIE, METaIllpeIMETHBIC PE3yJbTaThl 3a BECh MEpHOJ OOY4YCHHS HAa YpPOBHE
cpemHero oomero oOpa3oBaHMs, a TaKXe MPEIMETHBIC JOCTHIKCHHS O0ydJarommerocs
3a KaXAbli TOA 00ydeHHS.

HOACHUTEJIBHASA 3AIIMCKA

IIpu pa3paboTke mporpaMMbl IO OWOJIOTUM  TEOPETUYECKYID  OCHOBY
JUISL OPENENeHUs MOAX0A0B K (DOPMHPOBAHUIO COAEpX aHUs y4eOHOro mpeamera
«buonorus»  COCTaBUIIA: KOHLIENITyaJIbHBIE ITOJIOKEHHUS OI'oC COO
0 B3aUMOOOYCJIOBJIEHHOCTH LI€JIEH, COAepKaHusl, pe3yJIbTaTOB 00yueHus: U TpeOOBaH Uit
K YPOBHIO TOATOTOBKHM BBITYCKHHKOB, TOJOXKEHUS 00 OOMIMX MLENSX U MPUHIUIIAX,
XapaKTEepU3yIOIINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro O00I1ero oopa3oBaHus
B Poccuiickoit deneparuu, a Takke MOJOKEHUS 0 crienudrke Ouonoruu, e€¢ 3HaUCHUH
B IIO3HAHUU >KUBOW IPUPOJIBI U 00ECTIEYEHUH CYIIIECTBOBAHMS YEJIOBEUECKOr0 00IIEeCTBRA.
CornacHO Ha3BaHHBIM TMOJOXEHUSIM OIpeNeIeHbl OCHOBHbIE (YHKIHUU MPOrpaMMbl
1o OMoJIOruu U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu Na€T mpeAcTaBiIeHHE O Lesx, 00 oluiel crpareruu
o0y4yeHUs, BOCIIMUTAHUS M PA3BUTHSA OOYYAIOMIMXCA CPEACTBAMHU y4e€OHOro IMpeaMera
«buonorusy», omnpenenser 00s3aTeNbHOE MPEAMETHOE COACP)KAHHE, €ro CTPYKTYpY,
pacnpeeneHIe 1Mo pa3ienaM U TeMaM, PEKOMEHIYEMYIO TTOCIE0BaTEIbHOCTD U3YUCHUS
y4e0HOr0 MaTepualia ¢ yu€ToM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKU
00pa3oBaTeIbHOTO MPOIIECCa, BOBPACTHBIX OCOOEHHOCTEH 00y4Yaronuxcs.

B mporpaMMe mo OHMOJNOrMM TaKK€ YYUTHIBAIOTCS TPeOOBaHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METAaNpeAMETHBIM W  NOPEIMETHBIM  pe3yJbTaTaM  OOydeHHs
B ()OPMHUPOBAHUU OCHOBHBIX BHUOB Yy4€OHO-TIO3HABATEIILHOW AEATEIbHOCTH/YUECOHBIX
JEUCTBUN 00YJarOIINXCS 0 OCBOCHHIO COJEPIKAHMS OMOJIOrHYECKOro 00pa30BaHuUs.

B mporpamme mo Owmonormu (10—11 kmaccel, 0a30BBIii ypOBEHB) pealii30BaH
MPUHITUIT TIPEEMCTBEHHOCTH B M3YUYCHHUM OMOJIOTUM, Onaromaps 4emy B Hel
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IPOCMAaTPUBAETCS HAPABICHHOCTh HA Pa3BUTHE 3HAHMI, CBA3AHHBIX C (POPMUPOBAHUEM
€CTeCTBEHHO-HAYyYHOTO  MHUPOBO33PEHUS, IEHHOCTHBIX OpUEHTAIMi  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIIICHUS, PEACTABICHUI O 370pOBOM 00pa3e KU3HU U OEPEKHBIM
OTHOILLEHUEM K OKpyKarouled mnpuponHoi cpene. I[lostomy Hapsay ¢ u3ydeHHeM
O0IIEOMOIOTHYECKUX TEOpU, a TaKKe 3HAHUM O CTPOEHUHU >KUBBIX CHUCTEM Pa3HOTO
paHra M CYyIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX IMPOIECCOB B Mporpamme
10 OMOJIOTHH Y/IeJICHO BHUMAHUE UCIIOIb30BAHUIO MTOMYYCHHBIX 3HAHUN B IIOBCEHEBHOMN
KU3HU ISl pEIICHUS TPUKIIAHBIX 3a/1a4, B TOM YHCe: MPOPUIaKTUKH HACIEICTBEHHBIX
3a00JIeBaHUI YEeIOBEKa, MEIUKO-TEHETUYECKOTO0 KOHCYJIbTUPOBAaHUS, OOOCHOBAHUS
IKOJIOTUYECKH IIeTIECO00Pa3HOr0 TOBEJCHHS B OKPYKAIOIIEH MPUPOIHON cpefie, aHaIn3a
BIIUSTHUS XO3SWCTBEHHOW [IEATEIHLHOCTH YEJOBEKa HAa COCTOSHUE TMPUPOAHBIX U
WCKYCCTBEHHBIX JKOCHCTEM. YCHWJICHHE BHHMAaHUS K TPHUKJIAJHON HaIPaBICHHOCTH
yuebHoro mpenmera «buonorus» NPOAMKTOBAHO HEOOXOMAUMOCTHIO OOeCreYeHUs
YCIOBUM I PEUICHHUs] OJHOM M3 aKTyaJlbHBIX 33/ay IIKOJIHHOTO OMOJIOrHYeCcKOro
o0Opa3oBaHusi, KOTOpas mnpeanoJaraer (GOopMUPOBaHHE y OOY4YaIOMIMXCA CIOCOOHOCTHU
aJIanTUPOBATHCS K U3MEHEHUAM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

[Iporpamma 1Mo OHWOJOTUMU SBJISETCS OPUEHTHPOM JJIsi COCTaBJICHHUS pabdOuMx
POrpaMM, aBTOPbI KOTOPBIX MOTYT MPEJIOKUTH CBOM BapUaHT IMOCIEN0BATEILHOCTH
U3YUEHHUS M CTPYKTYpbl Yy4eOHOro MaTepuaja, CBOE BHACHHE MyTeill (HOpMUPOBaHUA
y oOy4aronquxcsi 10—11 kmaccoB mpeaMeTHBIX 3HaHUM, YMEHUN U CIOCOOOB yueOHOM
JESITENPHOCTH, a TaKKe METOJWYECKUX PpEeIICHWH 3aad BOCTIHTAHUS W Pa3BUTHUS
CpeAcTBaMH y4eOHOTo mpeameTa «buomorus.

buonorus Ha ypoBHE cpenHero oomero oopa3oBaHusl 3aHMMAaeT BaXHOE MECTO.
On oOecrnieunBaeT GOpMUPOBAHKE Y OOYUAIOIINXCS MPEACTABICHUN O HAYYHON KapTHUHE
MHUpa, pacuupsieT W 0000IaeT 3HAHWS O JKUBOW TpUpoAe, €€ OTIMYUTEIHHBIX
NpU3HAKaX — YPOBHEBOW OpraHM3aIlMU W SBOJIIONMH, CO3AAET YCIOBUS NJIS: MO3HAHUS
3aKOHOB JKMBOW TPHUPOALI, (popMupoBaHus (HYHKIIMOHATHLHON TPaMOTHOCTH, HABBIKOB
3I0POBOT'O0 M 0€30MacHOT0 00pasza KHU3HHU, SKOJIOTMUECKOTO MBIIUICHUS, IICHHOCTHOTO
OTHOIICHUS K )KUBOM MPUPOJIE U YETIOBEKY.

Bonpiioe 3HadeHwe OWOJIOTHS MMEET TAaKXKE JJIA PEIICHUS BOCIUTATEIBHBIX WU
pa3BUBAIOIIUX 337a4 CPEIHEro oOIero oopazoBaHUs, COLMATU3ANMNA OOYJArOIIHUXCS.
N3yuenue Ouonoruu o0ecrednBaeT yCIOBHS i (OPMUPOBAHUS MHTEIUICKTYaIbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HWH()OPMAITMOHHBIX HABBIKOB, JCTETHYECKOW KYJIbTYPHI,
CIOCOOCTBYET MHTETpaluyd OWOJIOTMYECKUX 3HAHUW C MPEACTABICHUSAMH W3 JIPYTUX
y4e€OHBIX TPEIMETOB, B YacCTHOCTH, (GU3HKW, XUMHM U Treorpaduu. HazpanHbie
MOJIOXKEHUSI O TIPE/IHa3HAYCHUHU y4yeOHOro npeameTa «brosaorus» cocTaBUuiM OCHOBY IS
OIlpEeNleIeHUs] TMOAXONOB K OTOOPY M CTPYKTYPUPOBAaHUIO €ro  COJCpXKaHMUs,
MPEJCTABICHHOTO B MPOTPaMMe 10 OHOTIOTHH.

Ot6op conepkanusi ydyeOHoro mpeamera «buomorus» Ha 0a30BOM YpOBHE
OCYILECTBJIEH C MO3ULUHN KyJIbTYpOCOOOpPa3HOro MOAX0/a, B COOTBETCTBUU C KOTOPHIM
oOy4aromuecs: JTOJDKHBI OCBOUTh 3HAHUS U YMEHHS, 3HAYUMBbIE ISl (POPMUPOBAHUS
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o01Iel KyIbTYpbl, ONpECeNIoNNe aJeKBaTHOE MOBEICHNUE YEIOBEKa B OKPYXKAroIIeH
OPUPOIHON Cpelie, BOCTPEOOBaHHBIE B TOBCEIHEBHOW JKU3HU M MPAKTUYECKOU
nestenpHocTd. Ocoboe MecTo B 3TOM cHUCTeME 3HAaHUM 3aHUMAlOT 3JIEMEHTHI
COZepKaHMsI, KOTOpbIE CIyXXaT OCHOBOM 1Jsi (QOPMHUpPOBAHUS TPEACTABICHHUI
O COBPEMEHHOH €CTEeCTBEHHO-HAyYHON KapTHHE MHpa W IICHHOCTHBIX OPUEHTAIUSIX
JIMYHOCTH, CIIOCOOCTBYIOITUX I'YMaHU3alUU OUOJIOTMYECKOr0 00pa3oBaHusl.

CTpykTypupoBaHHE COJAEpXaHHS  y4eOHOro  Marepuaia B  MPOTrpaMMe
no OWMOJOTMH OCYHIECTBIEHO C€ Y4YETOM IPUOPUTETHOIO 3HAYEHMs] 3HAHUU
00 OTJIMYUTENHHBIX OCOOCHHOCTSAX JKUBOW MPUPOJIBI, O €€ ypOBHEBON OpraHU3aIfH
¥ DBOJIONHH. B COOTBETCTBHMU C ATUM B CTPYKType ydeOHOro mpenmera «buomorus»
BBIJICJICHBI CJICYIOIINE CONep)KaTelibHble JTUHUU: «buonorus kak Hayka. MeTtombl
HAaydHOTO To3HaHus», «Kierka kak Owomormdeckas cucrema», «OpraHmsm Kak
Ouosoruyeckas cucrema», «Cucrtema U MHOrooOpa3ue OpraHuyecKOro MUpay,
«IBOITIOLIMS JKUBOU TPUPOABD), « IKOCUCTEMBI U MIPUCYIIUE UM 3aKOHOMEPHOCTH.

Lenpb nzydyenust yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIaJICHUE
OOYYJaOIIMMUCST 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHATHHOW OpraHU3AIMKM IKUBBIX
CUCTEM pa3HOTO paHra u MpuoOpeTeHHWE YMEHUW HCHOJIb30BaTh JTH 3HAHUS
JUISI TPAMOTHBIX JCHCTBUH B OTHOIICHHH OOBEKTOB >KUBOW TMPUPOIALI M PEIICHUS
Pa3IMYHBIX KU3HCHHBIX MTPOOIIEM.

JlocTmkeHue — 1enu M3Y4YEHUS y4e0HOro npeamera «buonorus»
Ha 0a30BOM ypOBHE 00€CIIEUMBAETCS PELICHUEM CIAEAYIOUINX 3aa4:

OCBOEHHE 00YUJAIOIIMMUCS CHCTEMBI 3HAHUN O OMOJIOTHYECKUX TEOPUAX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX,  THUIIOTe3aX, IMpaBWIaX,  CIYyXKallux OCHOBO#
U1t (GOPMUPOBAHUS TMPECTABICHUM O €CTECTBEHHO-HAYYHOU KapTUHE MUPA, O METOAaX
HAYYHOTO TIO3HAHUS, CTPOCHUH, MHOT000pa3ui U OCOOEHHOCTSIX KUBBIX CHCTEM Pa3HOTO
YPOBHS OpraHW3allid, BBIJAIONIUXCS OTKPBITUSAX U COBPEMEHHBIX MCCIIEIOBAHUSX
B OMOJIOTHH;

dopmupoBaHue y  OOyYarOIIMXCS  MO3HABATENBHBIX, HMHTEIICKTYaJbHBIX
¥ TBOPUYECKUX CLIOCOOHOCTEH B MPOLIECCE aHAIM3a JaHHBIX O MYTAX Pa3BUTHSI B OMOJIOTHH
HAYYHBIX B3IJISIIOB, UJIEH W MOJXOAOB K HM3YyYEHUIO JKUBBIX CHCTEM PAa3HOTO YPOBHS
OpraHu3aluu;

CTaHOBJICHUE Y 00y4aromuXxcsi o0eil KyinbTyphl, (YHKIHMOHATbHOW IPaMOTHOCTH,
pa3BUTHE YMEHHA OOBSCHATh W OICHUBATH SIBICHUS OKPY)KAIOMIErO MHpa >KUBOU
MPUPOJIbl HA OCHOBAHWU 3HAHUHM U ONBITA, MOJIYYECHHBIX MTPU U3Y4EHUU OUOJIOTUY;

dbopMupoBanue |y OOyJarOIIMXCS  yYMEHWH  WUIIOCTPUPOBATH  3HAYCHHE
OMOJIOTUYECKUX 3HAHWW B TMPAKTUYECKOM JIEATEIbHOCTH 4YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUM B arpoOMOTEXHOJIOTHH;

BOCIIUTAHUE YOCKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHS UEJIOBEKOM IKHUBOU
MPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K HEH, COOTIOIEHHS STUUECKUX HOPM
IIPY MPOBEACHUN OMOJTOTUYECKUX UCCIIEI0BAHMUI;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIIICHUS YPOBHS
IKOJIOTUYECKON KYIbTYPBI, A1 (GOPMHUPOBAHMSI HAYYHOTO MUPOBO33PCHHS,



denepanpHas padouas nporpamma | buosorus. 10-11 kimaccel (0a30BbIi yPOBEHB)

NPUMEHEHUE NPHOOPETEHHBIX 3HAHMM W YMEHUM B TIOBCEJHEBHOW >KU3HH
JUIS1 OLIEHKHU TIOCJIEJICTBHI CBOEH NEATEIbHOCTU MO OTHOUIEHUIO K OKpYKAlOIEn Cpee,
COOCTBEHHOMY  3JI0POBbIO, OOOCHOBAaHHME M COOJIIOJICHHE MEp MNPOPUIAKTUKU
3a00JIEBAHUI.

B cucreme cpennero obmero oOpazoBanus — «buonorus», u3zydaemas
Ha 0a30BOM ypOBHE, ABIJIAECTCS 00513aTEIbHBIM YU€OHBIM MPEAMETOM, BXOSIIUM B COCTaB
npenMeTHor 00macTu «EcTecTBeHHO-HayqIHbIE TTPEIMETHD).

OO6m1ee YKCIIO YacoB, PEKOMEHJIOBAHHBIX JUISI M3y4deHUs Owojoruu — 68 dJacos:
B 10 xiacce — 34 yaca (1 yac B Henmeno), B 11 kimacce — 34 vaca (1 yac B HezeIIO).
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COJEPKXAHUE OBYYEHUA

10 KJIACC

Tema 1. buosorusi kKak Hayka

buonorus kak Hayka. CBsi3b OHOJOTMM C OOILIECTBEHHBIMH, TEXHUUYECKUMHU
U JPYTMMH €CTECTBEHHBIMU HayKaMu, (pustocodueit, 3TUKOM, SCTETHUKOM 1 mpaBoM. Poiib
Ovonorud B (POPMHUPOBAHMM COBPEMEHHOM HaydyHOM KapTuHbl Mmupa. Cucrema
OMOJIOTUYECKUX HaYK.

MeToapl MO3HaHUS >KMBOM NTpUpOAbl (HAONIOJIEHUE, SKCIEPUMEHT, OIUCAHHE,
U3MepeHue, Kiaccuukaius, MoJIeIMpOBaHNe, CTaTUCTHYECKass 00paboTKa TaHHBIX).

Jemoncmpayuu:
Ilopmpemuwi: Y. [lapBun, I'. Mennens, H.K. Konbnos, [{x. Yorcon u ®@. Kpuk.
Tabnuyvt u cxemol: «MeTOIbI MO3HAHUS KUBOU MPUPOIBIY.

Jlabopamopuvie u npakmuueckue padoomal:
[Ipaktnueckas padora Ne 1. «/cnonp30BaHue pa3IMYHBIX METOJIOB IPU HU3yYEHUU
OMONOTUYECKUX O0BEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3aIHUA

XKusble cuctembl (OMOCHCTEMBI) Kak MpeAMeT H3ydeHus Ouosjoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOJIBI.

CaoiicTBa OMOCHCTEM M UX pa3HooOpasue. YPOBHH OpraHu3alid OUOCHCTEM:
MOJIEKYJIAPHBIN, KIJIECTOYHBIA, TKAHEBBINA, OPraHU3MEHHBIW, MOMYJISLUOHHO-BUI0BOM,
HKOCUCTEMHBIN (OMOreoeHOTHYECKHH ), OMOC(hEepHBIN.

Hemoncmpayuu:

Tabauywvt u cxemvr: «OCHOBHBIC MPU3HAKU JKU3HKMY», «YPOBHH OpraHU3aIluU KUBOU
TIPUPOIBD).

Obopyoosanue: moaenb Monexkyisl JIHK.

Tema 3. XuMuueckuii cOCTaB M CTPOEHUE KJIETKH

XUMUYECKUH COCTaB KJIETKH. XHUMHUYECKHE JJEMEHTHI: MaKpOAJIEMEHTHI,
MUKpPO3JIEMEHTHI. Bojia 1 MUHEpalIbHbIE BELIECTBA.

@OyHKUIMY BO/IBI 1 MUHEPAJIBbHBIX BELIECTB B KieTke. [loanep:kanne ocMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe O€NKOB. AMHUHOKHCIOTHI — MOHOMEpHI OEIIKOB.
He3zameHnMBple M 3aMEHHMBIE AMUHOKHCIOTHI. AMHMHOKHCIIOTHBI COCTaB. Y pPOBHHU
CTPYKTYpPbl O€IKOBOI MOJIEKYJIbl (IEpBUYHAS, BTOPUYHAs, TPETUYHAS U YETBEPTUUHAS
CTPYKTYypa). XuMHUYECKUE CBONCTBA OenKOB. buonornyeckue GyHKIIMN OEIKOB.

@®epMeHThl — Ouonoruueckue kKaraiauzaTopbl. CTpoeHue QepMeHTa: aKTHUBHBIN
HEeHTp, cyocTpaTHas cnenuduunocts. Kopepmentsl. Butamunbl. Otanuns GpepMeHTOB
OT HEOPraHUYECKUX KaTaau3aTopOB.
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VYrneBonpl: MOHOcaxapuibl (IVIOKO3a, pubo3a U Je30kcupu0o03a), Aucaxapuibl
(caxapo3a, JakTOo3a) M  IoJMcaxapuabl  (Kpaxmaj, TJIMKOT€H, IIeJUII0JI03a).
buonornueckue GyHKIHUH yriIeBOIOB.

Jlunuasl: Tpuraunepuasl, Gpochomunuasl, crepouasl. ['uapopunsHo-ruapodhoOHbIE
cBoiicTBa. buonornyeckue ¢yHkuuu aunuaoB. CpaBHEHHE YrieBOJIOB, OEJIKOB U
JIMITAIOB KaK KICTOYHUKOB SHEPIUH.

Hyxkneunossie kucnorel: JJHK n PHK. Hykineornasl — MOHOMEpPBI HYKIIEMHOBBIX
kucnot. Crpoenue u ¢pyaknuu JJHK. Ctpoenune n pynkuuu PHK. Bunsr PHK. ATO:
CTpOEHHE U (YHKIIUU.

[utonorus — Hayka o kietke. Kierounas Teopust — npuMep B3auMOACHCTBUA UACH
1 (haKTOB B HAYYHOM MMO3HAHUHU. METOIbI U3yUEHUS KIIETKH.

Knerka xak nenocrHas »wuBas cucreMa. OOlue MpU3HAKU KIETOK: 3aMKHYyTas
HapyxHas mMemOpana, monekynbl JIHK kak reHernueckuii ammapar, cucTeMa CHHTE3a
Oenka.

Tunsl KIETOK: 3yKapHOTHYECKas M IpokapuoTtuyeckas. OCOOEHHOCTH CTPOEHHUS
MIPOKapruOTHIECKOM KieTkn. Kietounas crenka 6akrepuit. CTpoeHUE dyKapHOTHIECKOM
KJIeTKH. OCHOBHBIE OTJIMYHS PACTUTENbHOM, )KUBOTHOM U TPUOHOM KJIETKHU.

IIoBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAasd CTEHKA, IJIMKOKAJIMKC,
ux ¢ynkuuu. IImazmarmyeckas meMmOpana, e€ cBoiictBa U (yHkuuu. LluTomnazma
u e¢ opra”ouasl. OgHoMeMOpaHHble opraHouasl kietku: OIIC, anmapat I'ombmxu,
IM30COMBI.  IlolyaBTOHOMHBIE ~ OpPraHOMIBI  KJIETKH: MHUTOXOHAPHUM, IUIACTHJBI.
[IpoucxoxaeHne MUTOXOHIpUI U tacTuA. Buasl miiactun. HememOpaHHbIe OpraHoubl
KJIETKU: pUOOCOMBI, KJIETOYHBIA LEHTP, LIEHTPUOJIM, PECHUYKH, KIyTHKU. DyHKUIMH
OpraHOMJOB KJIETKU. BKitoueHus.

SAnpo — peryasTopHblii 1HeHTp kieTku. CTpoeHue sapa: sifepHas 000J0YKa,
KapuoIia3mMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BELIECTB B KIIETKE.

Hemoncmpayuu:

llopmpemuwi: A. Jleenryk, P. I'yk, T. IlIBann, M. Illnelinen, P. Bupxos,
Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Juacpammel: «PacripeneneHne XMMHUYECKUX AJIEMEHTOB B HEXUBOW MPHUPOAE»,
«PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJIEN.

Tabnuyvr u cxemovr: «llepuogmueckas TabMUIAa XUMHUYECKUX OJIEMEHTOBY,
«CTpoeHrne MOJEKylbl BOIbl», «buocuHTe3 Oenka», «CTpoeHHe MOJEKYJbl Oelkay,
«Ctpoenue pepmentar, «Hyknennossie kucnotel. JJHK», «Ctpoenne monekynst ATDy,
«CTpoeHHE >YyKapUOTHUUECKOW KIETKNW», «CTpOECHHE KMUBOTHOM KIETKW», «CTpoeHHE
pacTUTENBHON KIIETKN», «CTpPOCHHE MNPOKAPHUOTUYECKON KIIETKN», «CTpoeHue snapa
KJIETKNY, «YTIEBOABDY, «JIMIIHIBI».

ObopyodoeaHue: CBETOBOM MMKpPOCKOI, OOOpydOBaHHe i1 MPOBEIEHUs
HAOJIOICHUM, WU3MEPEHHM, JKCIEPUMEHTOB, MMKpPOIpPENapaTrbl  pPacTUTENbHBIX,
YKUBOTHBIX 1 OaKTEPHAIbHBIX KIIETOK.
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Jlabopamopuwvie u npakmuueckue padoomoi:

Jlaboparopnas padora Ne 1. «M3yueHne KaTaIUTUYECKOW aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl UK KaTajasbl).

JlaGopatopnas pabota Ne 2. «3yueHue cTpoeHUst KJIETOK PAaCTCHUH, )KUBOTHBIX U
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOIpenapaTax U X OIMUCaHUE.

Tema 4. 7KuzHeneATeJIbHOCTb KJIETKH

OOmeH BemiecTB, WM MeTa0omu3M. AcCCUMWIAIMS (TUIACTUYECKU OOMEH)
U JUCCUMIIIALMS (DHEpPreTHYeckuii OoOMEH) — JBe CTOPOHBI EIMHOTO TIpollecca
Merabonusma. Ponb 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPTMM B TOHUMAaHUU
MeTabonau3Mma.

Tunbel oOMeHa BemiecTB: aBTOTPO(HBIM W TeTepoTpodHbIi. Ponbs depMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILIEHUH YHEPTUU B KIIETKE.

®otocunte3. CBeroBast U TemMHoOBas ¢a3bl ¢orocuHTe3a. Peakuunu QorocuHTesa.
DddextuBHOCTH hoTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3A IS JKU3HU Ha 3emute. BiusiHue
yCIIOBUW cpeAbl Ha (DOTOCHHTE3 W CIOCOOBI TOBBIMICHUS €r0 MPOTYKTUBHOCTHU
y KyJAbTYPHBIX PaCTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIoNIKe 0akTeprun. 3HaYeHUE XEMOCUHTE3a JJIsl KU3HU
Ha 3eMIie.

DOHepreTuueckuii 0oOMEH B KIETKe. PacliersieHue BeIecTB, BBIJEICHHE
U aKKyMYJIMPOBaHUE SHEPTHH B KIIETKE. DTaIlbl SHEPreTUYecKoro ooMeHa. [ mkonms.
bpoxxenue u ero Buabl. KucimopomHoe OKHCICHHE, WM KICTOYHOE JbIXaHUE.
OxucnutenbHoe GhochopumpoBanue. IPPEeKTUBHOCTh YFHEPTETUUECKOTO0 OOMEHA.

Peaknuu marpuuynoro cuntesa. I'enernueckas nHpopmauua u JJHK. Peanuzanus
reHeThuecko uH(opManuu B KIeTKe. [ eHeTHMYecKWil KOI W €ro CBOWCTBA.
Tpauckpunius — matpuunbiii cuate3 PHK. Tpancnsius — OuocuHTe3 Oenka. DTambl
Tpancisiuuu. KonupoBanre aMuHOKUCIOT. Poib pubocoM B OnocuHTEe3e Oenka.

Hexnerounpie ¢opmbl  XKM3HU — BHPYCHL. McTOpus OTKPBITUS BUPYCOB
(A.1. WNBanoBckuit). OCOOCHHOCTHM CTPOCHUS U IKU3HEHHOTO IIUKJIa BHUPYCOB.
bakrepruodaru. bone3sHu pacteHuii, )KUBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIE BHpPYCaMHU.
Bupyc ummynogedpuimra uenoBeka (BUY) — Bo3Oymutens CIIM/la. OOpatnas
TPAHCKPUIIUS, peBepTa3a u mHTerpas3a. [IpodumakTika pacnpocTpaHeHHs] BUPYCHBIX
3a00JIeBaHUM.

Hemoncmpayuu:

Ilopmpemwvi: H.K. Konbuos, /.M. IBanosckuii, K.A. Tumupszes.

Tabnuyvt u cxemvl: «Tunel nutaHus», «Metadonuamy», «MUTOXOHAPUSIY,
«OHepreTudyeckud  oomen», «Ximoporacty, «®Porocunted», «Ctpoenue JIHK»,
«CTtpoenue u (QyHKIIMOHHpOBaHUE TeHa», «CuHTe3 Oenka», «l eHeTHUYecKHil Komy,
«Bupyco», «baktepuodarn», «Ctpoenue u >xu3HeHHBIM 1wk Bupyca CIIN]a,
oaxTepuodaray, «Permmukamus JJTHK.

Obopyodosanue: wmonaenu-amumkanuu «Yapoeane JHK wu  Tpanckpumimsy,
«buocunres 0enka», «CTpoeHue KIeTkn», Mofenb cTpykTypsl JJHK.



denepanpHas padouas nporpamma | buosorus. 10-11 kimaccel (0a30BbIi yPOBEHB)

Tema 5. PazMHokeHHe ¥ MHAUBUAYAIbHOE PA3BUTHE OPTaHU3MOB

KieTouHblit UK, WK )KU3HEHHBIN UK Ki1eTku. MaTepdasza u mutos. [poreccsr,
nporekamomue B uHTepdasze. Pernmkanusa — peakuumss matpuyHoro cunresa JIHK.
CtpoeHue XpoMOCOM. XPOMOCOMHBIM HA0OP — KapHOTHUIL. JIUTIJIOMTHBIA M TaIljIOUTHBIN
XpOMOCOMHBIE HaOOphl. XpomaTujabl. [luTojMorMyeckre OCHOBBI Pa3MHOXKEHUS U
WHJIUBUAYaTLHOTO PA3BUTHS OPTraHU3MOB.

Jenenue knetku — Muto3. Cragun mutosa. [Iporueccsl, Npoucxoasiine Ha pa3HbIX
CcTagusax MUTO3a. buonornueckuii CMbICI MUTO3A.

[IporpamMmmupyemas TO€Ib KISTKUA — aroITo3.

@opMbl pa3MHOXKEHHUS OpPraHU3MOB: Oecriojioe W ToJjioBoe. Buubl Oecronoro
pa3MHOXKEHHS:  JI€JIEHUE HAJBOE, I[IOYKOBAHME OJHO- M  MHOTOKJIETOYHBIX,
CHIOpooOpa3oBaHne, BETETAaTUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KIIOHHPOBAHUE
OpPraHu3MOB, €r0 3HAYEHUE JJI CEJICKIINU.

[TomoBoe pa3sMHOXKEHHE, €ro OTIANYHS OT OECIIOIOoTO.

Meito3. Craguu wMeito3a. Ilpouecchl, NpoUCXOAAIIME HA CTaausIX MeHo3a.
IToBenenue xpomocoM B Meio3e. KpoccunroBep. buosorndeckuii CMBICT M 3HAYCHUE
Meo3a.

I'amerorenes — mporecc 00Opa3oBaHMs MOJOBBIX KJIETOK Y KMBOTHBIX. [loyoBbie
JKeJe3bl: CEMEHHUKU U sSsudHUKA. OOpa3oBaHUE M Pa3BUTHE MOJIOBBIX KIETOK — ramMeT
(cmepmaTo3ouj, SMIEKIIETKa) — CIepMaTroreHe3 u ooreHe3. OCOOEHHOCTU CTPOCHHUS
ANIEKJIETOK U criepMaro3ouaoB. Ominonorsopenue. [lapreHorenes.

NuguBuayanbHoe  pa3Butue  (OHTOreHe3).  DOMOpPUOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jtanbl AMOPHUOHAJIBHOTO PA3BUTUSA y TO3BOHOYHBIX >KMBOTHBIX:
npoOJieHne,  racTpyJsLus, OpraHoreHes. [ToctaMOproHaNbHOE  pa3BUTHE.

Tunel MOCTIMOPUOHAIBHOTO Pa3BUTHUS: MpsMOE, HempsaAMmoe (IMYMHOYHOE). Brusnwue
Cpelbl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHbBIC
YPOJICTBA.

Poct u pa3Burue pacrenuil. OHTOreHe3 LBETKOBOTO pAaCTEHUS: CTPOCHUE CEMEHH,
CTaIMH Pa3BUTHUS.

Jemoncmpayuu:

Tabmuyer u cxemovl: «DOpPMBI  Pa3MHOXKEHUSI OpPraHU3MOBY»,  «J/[BOlHOE
OILUIOZOTBOPEHUE Y LIBETKOBBIX PACTEHUI», «BereratTuBHOE pa3sMHOKEHHE PACTECHUI»,
«/lenenue kietku 6akTepuit», «CTpoeHHE MOJIOBBIX KIETOKY, «CTpOCHUE XPOMOCOMBI»,
«Knerounsi nukim», «Permmukanus JJHK», «Mwuto3», «Meiosy, «IIpssmoe n Henpsimoe
pazButThue», «l'amMeroreHe3 y MIEKONUTAIOIIUX M YeNOoBeKa», «OCHOBHBIE CTaauH
OHTOI'E€HE3a.

Obopydosanue: MHKPOCKOII, MHKpOIpEnapaThbl «CniepmaTo30ouasl
MJICKOIUTAIOIIECTO», <«SIMIEKIeTKa MIIeKonuTaromero», «KapuoknHes B KiETKax
KOpEIIKa JIyKa», MarHUTHAas MoJeNib-anumkanus «/lemenue knetkm», monens JJHK,
Mo7eNb MeTadazHoi XPOMOCOMBEI.
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Jlabopamopuwvie u npakmuueckue padoomoi:

JlaGoparopnas paborta Ne 3. «HabGmonenre MuTo3a B KJIETKaX KOHUYMKA KOPEIKa
JyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopnas pa6ota Ne 4. «/3ydueHue CTpOEHUsI MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTIperapaTaxy.

Tema 6. HaciencTBEHHOCTh M H3MEHYUBOCTH OPraHU3MoOB

IIpeamer u 3amaun reHetuku. Mctopust pa3BUTHS TEHETHKHW. Ponb 1muTosioruu
¥ SMOPHOJIOTMU B CTAHOBJICHWU N'eHEeTUKHU. BKI1ag pocCHUMCKUX U 3apyOeKHBIX YUEHBIX
B Pa3BUTHE T'€HETUKU. MeToabl TEeHETUKH (THOPHUIO0JOTUUYECKUM, ITUTOTCHETUYECKUM,
MOJICKYJISIpHO-TeHEeTUUeCKUi). (OCHOBHBIE TE€HETHUECKHWE TMOHATUA. ['eHeTnueckas
CUMBOJIMKA, UCITOJIb3yEMas B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACIIeJIOBaHMsl MPU3HAKOB, YCTaHOBJEHHble [. MeHuenem.
MonorubpuaHoe ckpenmBanne. 3aKOH €IUHO-00pa3us THOPUIOB TIEPBOTO MMOKOJICHUSI.
[IpaBuio TOMUHUPOBAHMS. 3aKOH PacCUICIUICHUS MPU3HAKOB. [ MIIOTE3a YUCTOTHI TaMET.
[TonHOE M HEMOJIHOE JOMUHHUPOBAHUE.

JluruOpuaHoe CKpelnuBaHue. 3aKOH HE3aBUCHMMOTO HAaCEO0BAaHMS IPHU3HAKOB.
[{uToreHeTHYeCKMe  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBaHUs.  AHaIU3UPYIOIIEe
ckpemrBanue. Mcnosib30BaHMEe AaHATM3UPYIOUIETO CKPEIIMBAHUS IS ONPEICIICHUS
reHOTHUIa 0COOH.

CuerieHHOe HaciegoBaHue mnpusHakoB. Pabora T. Moprana mo cleruieHHOMY
HACJICAOBAHWIO T€HOB. HapylieHue cuerieHus TEHOB B PE3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOPHST HACIIECTBEHHOCTH. [ €eHETHUECKHUE KapThl.

I'enetuka mnosa. XpoOMOCOMHOE OINpeesieHue Iona. AYTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHbI€ ¥ reTeEpOoraMmeTHbIE Opraiu3Mbl. HaclienoBanue npu3HaKkos,
CLICTJIEHHBIX C MOJIOM.

M3MenunBOCTh. BUIbl N3BMEHUMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAs1. Posb
Cpenbl B HEHACIECJACTBEHHON W3MEHYMBOCTH. XapaKTEPUCTHKAa MOIUDUKAITMOHHON
M3MEHUYMBOCTU. BapuanmoHHbIA psig W BapualnuoHHas Kpubas. Hopma peakiuu
npusHaka. KommuecTBEeHHbIE U KAYE€CTBEHHbIC MPU3HAKY U X HOpMa peakunu. CBoicTBa
MOU(DUKAIIMOHHONW U3MEHUYMBOCTH.

HacnencTBenHnasi, wWiM  TEHOTUNMYECKas, W3MEHYUBOCTh. KoMOMWHaTHBHAS
U3MEHYUBOCTh. Meio3 U MOJIOBOM MPOLIECC — OCHOBAa KOMOWHATUBHOM M3MEHUYHUBOCTH.
Myranonnass u3MeHuuBOCTh. Kiaccupukanus MyTamuii: TeHHbIE, XPOMOCOMHEIE,
reHoMHbple. Yacrota W mpuuMHBl MyTauuid. MyrtareHHble  (QakTOphl.  3aKOH
TOMOJIOTUYECKHX PAZIOB B HACJIeICTBEeHHON n3menunBoctr H.M. BaBuiosa.

BuesnepHast HaclIeICTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka yenoeka. Kapuotun yenoBexka. OCHOBHBIE METOAbI TEHETUKU YEJIOBEKA:
reHeaJIOrHYeCKUi, OJIM3HEIIOBBIN, IIUTONCHETHYSCKUH, OMOXUMHUYECKUM, MOJIEKYIISPHO -
T€HETUYECKHM. CoBpemMeHHOE ONpEJICIIEHUE TCHOTHUIIA: MOJTHOTEHOMHOE
CEKBEHHUPOBAHMUE, TECHOTUIIMPOBAHWE, B TOM 4ucie ¢ nomoulpto [IP-anamm3a.
HacnencrBennsle 3a001eBaHus YeJIOBEKA: T€HHBIC 00JIe3HU, O0JIE3HU C HACJIEICTBEHHOMU
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IIPEIPaCOIOKEHHOCTBIO, XPOMOCOMHBIE 00je3HM. CoMaThyecKre W T'€HEepaTUBHBIE
myTtaruu. CTBOJIOBBIE KJIETKU. [IpUHITUIIBI 310pOBOro oOpasza KU3HHW, AUArHOCTHUKU,
npoQUIAKTUKH U JICYEHUST TEeHETWYECKUX  OoJne3Hed. Menuko-rTeHeTHUeCcKoe
KOHCYJIbTUPOBaHUE. 3HAYEHUE MEIUIMHCKONW F€HETUKU B MPEIOTBPALICHUN U JICYEHUU
TeHETHYECKUX 3a00JIeBaHUI YeIOBeKa.

Hemoncmpayuu:

llopmpemwvi: I'. Mennenb, T. Mopran, ['. ne ®pu3, C.C. YerBepuxos,
H.B. Tumodees-Pecosckuii, H.1. BaBuios.

Tabauyvl u cxemvl: «MOHOTMOPUIHOE CKpEHIMBAHUE W €ro LUTOreHETUYecKas
OCHOBa», «3aKOH paCIICIUICHHS] U €ro LUTONEHETUYECKass OCHOBA», «3aKOH YHCTOTHI
ramer», «JuruOpunnoe ckpeuBanue», «lluronoruueckne OCHOBBI ITUTHOPUAHOTO
CKpemnBaHus», «Meno3», «B3aumoneincTBue aiulebHBIX TE€HOB», «l eHeTmueckue
KapThl PACTEHMil, >KMBOTHBIX W 4YeloBeKa», «['eHeTuka mnona», «3aKOHOMEPHOCTHU
HACJIEI0BaHNUs, CLEIJIEHHOTO ¢ IOJIOM», «KapHOTHUIIbI YeoBeKa U JKUBOTHBIX», «Bubl
U3MEHYUBOCTY», «MoaudukanuonHas HU3MeHUYMBOCThY», «HacnenoBanue pesyc-
(dakTopay, «I'eHeTrKa rpymni KpoBu», «MyTallMOHHAs U3BMEHYUBOCTDY.

Obopyoosanue: Mopaenu-aniuiiKauu  «MOHOTHOPUIHOE  CKpEIIMBAHUEY,
«Henonnoe  gomuHHMpoBaHue»,  «JlurnOpuaHoe  ckpemmBanuey», <«llepekpéct
XpOMOCOM», MHUKPOCKOIl M MuUKpornpenapaT «/po3oduna» (Hopma, myranuu (HOopMbl
KpBUILEB U OKpPACKHU TeJia), repdapuid «I'opox moceBHOM».

Jlabopamopuwvie u npakmuyeckue padomol:

JlaGoparopnast pabora Ne 5. «l3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHUOPUTHOTO CKPEIMBAHUS Y IP030(hHUIIbl Ha TOTOBBIX MUKPOIIPENapaTaxy.

Jlaboparopnass pabora Ne 6. «M3yueHue moaupuKarmoOHHON HW3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOT'O PsAJia U BAPUALMOHHON KPUBOM.

JlaGopatopnas pabora No 7. «AHanmu3 myTanuii y Apo30(uiibl Ha TOTOBBIX
MUKpOIpenapaTax».

[IpakTrueckas padota Ne 2. «CocTaBieHne U aHATTN3 POAOCIOBHBIX YEIOBEKaY.

Tema /. Cenexnusi opranuzmMoB. OCHOBbI OMOTEXHOJIOT MU

Cenexuys KaKk HayKa U Iporecc. 3apokKIACHUE CEIEKIUU U TOMECTUKALMS. Y YeHHE
H./. BaBuioBa 0 meHTpax MPOUCXOXKICHHUS U MHOTO00pasus KyJIbTYpHBIX PAaCTCHHM.
LleHTpBI IPOUCXOKACHUS TOMAIIHUX KUBOTHBIX. COPT, ITOpOAA, IITAMM.

CoBpeMEHHBIE METOMABl CENEKIHH. MaccoBblii M HMHAMBUAYAIbHBIA OTOOPHI
B CEJNEKIMM PACTEHUM U JKUBOTHBIX. OIlEHKa 3KCTepbepa. bIM3KOpOICTBEHHOE
ckpeluBanue — UHOpuauHr. Yucras nmuaus. CKpelirBaHue YUCThIX JTUHUN. ['eTeposuc,
wii rubpuaHas cuia. HepoacrBeHHoe ckpemniuBaHue — ayTOpuauHr. OtnanéHHas
ruOpuanzanus u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 U MOJy4eHHUe IMOJIUILION]IOB.
JlocTmxKeHns CeNeKUMN paCTEHNUM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

broTrexHoorus Kak oTpaciab Iponu3BoACTBa. ['eHHas MHKEeHepHs. DTallbl CO3/1aHus
pexomOuHanTHOW JIHK u TpancrenHwsix opranusmoB. KiierouHas wH>XeHepus.
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Krnerounble KynbTyphl. MHUKpPOKIOHAJIBbHOE pa3MHOXKEeHHE pacTeHuil. KioHnupoBanue
BBICOKOIIPOJIYKTUBHBIX ~ CEJIbCKOXO3SMCTBEHHBIX  OPraHu3MOB.  DKOJOTHYECKHE
u sTudeckue npodsieMbl. 'MO — reHeTruecku MOIUMDUIIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

Ilopmpemuwvi: H.W. BaBunos, N1.B. Muuypun, I'./]. Kapnieuenko, M.®. lBaHoB.

Tabauywl u cxemvi: xapta «LIeHTPBI IPOUCXOKACHUS U MHOTO00pa3Hsl KYJIbTYPHBIX
pactenuii», «llopoasl HOMAIHMX KUBOTHBIX», «COpTa KYJIBTYPHBIX PpPaCTCHHII»,
«Otnanéunas rubpuamu3anus», «Padorer akagemuka M.®. MBanosay, «llomurmonaus,
«O0bekThl  OmotexHomorum»,  «KilerouHble  KyJabTypbl W KJIOHHPOBaHHEY,
«KoHCcTpynpoBaHue 1 epeHoc reHoB, XPOMOCOM.

Obopyoosanue: MyISKY TII0JI0OB M KOPHETIJIIOA0B AUKUX (DOPM B KYJITYPHBIX
COpPTOB pacTeHui, repoapuii «CeabCKOX03sIMCTBEHHBIE PACTECHUS.

Jlabopamopuvie u npakmuueckue pabomoi:

Okckypeust «OCHOBHBIE METOJBI U JOCTHIKEHUS CEJICKIIMA PACTCHUA U )KUBOTHBIX
(Ha CENIEKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (GepMy, COPTOUCIBITATENbHBIA YYaCTOK,
B TEIJTMYHOE XO3SHUCTBO, Ta00PaTOPUIO arpOyHUBEPCUTETA WM HAYUHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBosrouMOHHAS OMOJIOTHS

IIpennocpuIKu BO3HUKHOBEHUS 3BOJIIOLIMOHHON TEOPHH. DBOJIIOLHUOHHAS TEOPHS U
e€ MecTo B Ouosioruu. BimsHre 3BOIIOLIMOHHON TEOpUHU HAa PAa3BUTHE OMOJIOTUU U APYTUX
HayK.

CeuzerensctBa  3BOMOIMH.  [lameoHTONOrMYECKHE:  IMOCIIENOBATENbHOCTD
NOSIBJICHWSI BUJOB B  MaJCOHTOJIOTMYECKOW JIETOMUCH, MEepPEeXOaHble  (OPMBI.
buoreorpadudaeckue: cxoacTBo u paznuyue ¢ayH u Grop MaTepuKkoB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOACTBA U pa3ivuusi HSMOpPUOHOB pa3HBIX BHJIOB
NO3BOHOUHBIX.  CpaBHUTENHbHO-AaHATOMHYECKHE:  TOMOJIOTUYHBIE,  aHAJOTUYHBIE,
pYAMMEHTAapHble OpraHbl, aTaBU3MbL. MOJEKYIAPHO-OMOXMMHUYECKUE: CXOJACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTM W OCHOBHBIX METAa0OJIMYECKUX TMyTed Yy BcexX
OpPraHHU3MOB.

OpomounonHas teopust Y. Jlapsuna. [Ipeanocbulku BOSHUKHOBEHMS TapBUHU3MA.
JIBKyIMe CWJIb DBOJIIONMM  BUJIOB 1O JlapBuHY (M30BITOYHOE pa3MHOKEHUE
OpyU  OrPaHUYEHHOCTH  PECYPCOB,  HEONpEAEN€HHAs  W3MEHYMBOCTb, OOpbOa
3a CYIIECTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunternueckas Teopust 3Bomonuu (CTD) u €€ 0OCHOBHBIE MOJIOKEHHUS.

Muxkpossomonus. ITomymnsnus kak eAMHUIA BUIa U 3BOJIIOLUH.

JBrxymue cuiibl ((akTopbl) HBOJIIOLUU BUJIOB B pupoze. MyTallMOHHBIN IIpo1iece
Y KOMOMHATUBHAsI U3MEHYUBOCTb. [lonmynanronHbIe BOJIHBI U Apeiid reHoB. M3omsauus u
MUTpaIus.

EcTecTBeHHbII 0TOOp — HanpaBIsAOMKi pakTop 3Bomonuu. OpMbI €CTECTBEHHOTO
otoopa.
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[IpucnocoONeHHOCTh  OPraHM3MOB  Kak  pe3yibTaT dBOMIONMH. [Ipumepsr
MPUCIIOCOOJICHUM Yy OpraHu3MoB. ApoMOp(03bl U UIUO-adalTaI[UH.

Bun u Bugoodpazosanue. Kpurepuu Buga. OcHOBHbBIE ()OPMBI BUI00OPA30BAHMUS:
reorpapuueckoe, IKOJIOTHYECKOE.

MakposBomtonsi.  Popmbl  3BOMIOUMU:  (UIETHYECKas,  JUBEPreHTHasd,
KOHBEPreHTHas, napasuienbHas. HeoOparumMocTs 3BONIOIUN.

[IponcxoxeHne OT HeCNeNMaIM3UpOBaHHbIX npelnkoB. lIporpeccupyromas
creruanu3anus. AqanTuBHas paauarus.

Hemoncmpayuu:

Ilopmpemuwi: K. JIunnei, K.b. Jlamapk, Y. Hapsun, B.O. Kosanesckuii, K.M. bap,
3. I'ekkenp, @. Mromnep, A.H. CeBepiios.

Tabauywt u cxemol: «Pa3BuTHE OpraHNYEcCKOro Mupa Ha 3emie», «3apobIin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «Dopmbl OOpHOBI 3a CYyIIECTBOBAHHE,
«EctectBeHHbIll 0TOOP», «MHOroo0pasue copToB pacTeHuit», «MHoroodbpasue moposa
KUBOTHBIX», «llomymsimumy», «MyTalliOHHAas WM3MEHYUBOCTBY, «APOMOPQO3bI»,
«Annoananranumny, «O0mas aereHepaius», «Brwxyime cuisl 3Bomonuny», «Kapra-
cxema wMapuipyra mnyremectBus Y. Jlapuna», «bopsba 3a CyllleCTBOBaHHEY,
«IIpucnoco0aeHHOCTD OpPraHu3MOBY, «["eorpaduueckoe BUJI000pa30BaHUE,
«IKOJIOTMYECKOE BUI000pA30BAHUEY.

Obopyoosanue: KOJIIEKINS HACEKOMBIX C Pa3NUYHBIMU THIAMH OKpPACKH, HaOOp
IUIOJIOB U CeMsiH, Koyuiekius «[IpuMepsl 3alIUTHBIX MPUCTIOCOOJICHUN Y KUBOTHBIXY,
Mozienb «OCHOBHBIE HAMpaBlIEHUS OHBOMIONUNY, OO0OBEMHas Mozenb «CTpoeHue
TOJIOBHOT'O MO3T'a MO3BOHOYHBIX).

Buoreorpaduueckast kapra Mmupa, KoyuieKius «@opMbl COXPaHHOCTH UCKOTAEMbIX
JKUBOTHBIX W pacTeHui», Monenb ammmkanusa «llepekpéct XpoMocom», BIaXHbIE
npenaparbl «Pa3BuTue HacekoMoro», «Pa3BUTHE JISTYIIKW», MUKpOIpenapar
«dpozoduna» (Hopma, myTaruu (HOpMbI KPBUIHEB U OKPACKH TEJIA).

Jlabopamopuvie u npakmuueckue padomul:

Jlaboparopnass pabora Ne 1. «CpaBHeHHE BHUIOB 110 MOPGHOIOTHUYECKOMY
KPUTEPHUIO».

Jlabopatoprast pabora Ne 2. «OmnmcaHue TPHUCTOCOOJEHHOCTH OpraHu3Ma
U €€ OTHOCUTEIILHOT O XapaKTepay.

Tema 2. Bo3HnkHOBeHHe U pa3BUTHE KU3HH Ha 3emJie

JloHaydyHbIE TIPEACTABJICHHUS O 3apOXKICHUU JKU3HU. HayudHble THIOTE3bI
BO3HMKHOBEHUS JKM3HU Ha 3emJie: aOMOreHe3 U maHcrepMus. XuMUUYecKas dBOJIOIUSI.
AOHOTeHHBIN CHUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPraHUYECKUX. DKCIIEPUMEHTAIBHOE
MOATBEPXKICHUE XUMHUYECKOM H2BoMOIMU. HavambHble dTambl  OHOJIOTHYECKOU
somonuu. ['unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE TPOTOKJIETKU. IlepBbie KiIeTkM W uX 3Bojronusa. PopMupoBaHUE
OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.
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Pa3zgutne xu3Hm Ha 3emie no spam u nepuojaM. Kartapxein. Apxelickas
U ipoTepo3oiickas 3pbl. [laneo3olickas spa u €€ nepuoabl: KEeMOPUHCKUH, OPIOBUKCKUM,
CUJIYPUMCKUH, IEBOHCKUM, KAMEHHOYT OJIbHBIN, IIEPMCKHM.

Meso301cKas 3pa U €€ Mepruoabl: TPUACOBBIN, FOPCKUM, MEJIOBOU.

Kalino3zoiickas spa u €€ neprojbl: NaaeoreHOBbI, HEOT€HOBBIN, AaHTPOIIOT'€H OBBIM.

XapakTepuCTUKa KJIAMaTa M TEOJOTHYECKUX MpoIecCcoB. (CHOBHBIE HTarbl
HBOJIIOLIMM PACTUTEIBLHOTO U KUBOTHOTO MUpa. ApoMop(}o3bl Yy paCTEHHI U KUBOTHBIX.
[TosiBieHue, paclBET U BEIMUPAHUE TPYIII KUBBIX OPTraHU3MOB.

Cucrtema OpraHMuecKkoro MHpa Kak OTpaxkeHue -HBOMONUU. (OCHOBHbBIC
CUCTEMATHYECKHE TPYIIIbl OPraHU3MOB.

DBOJIIOIMUSL 4YesIoBEKa. AHTpPOINMOJIOrUsl Kak Hayka. Pa3BuTue mpeacTaBiIeHUM
O MIPOUCXOKJIEHNH YenoBeKa. MeToabl n3ydeHus: anrpornoreneza. CXoACTBa U pa3inyus
YEJI0BEKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHUE YETOBEKA.

JBwxymue cuibl (pakTopsl) aHTponoreHesa. HacneacTBeHHass ©3MEHYHBOCTh U
ecTeCTBEHHBIM 0TOOp. OOIIecTBEHHBIM 00pa3 *KU3HU, M3TOTOBJICHHWE OPYIUN TpyAa,
MBIIUICHUE, PEYb.

OCHOBHBIE CTaJAMM W BETBU HBOJIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, YeaoBek
ymenbid, YenoBek npsAMoxXoAsinii, YenoBek HeaHIepTalbCKhUM, UenoBEeK pa3yMHBIN.
Haxonku uckomaeMbIx OCTAaTKOB, BpEeMsl CYIIECTBOBaHHUA, 00JIACTh PacHpOCTPAHEHHS,
00BEM TOJIOBHOIO MO3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIKME pachl: €BpOIEOHAHAs (eBpa3Hiickas),
HErpo-aBCTpAJIONIHAS (PKBAaTOpUATbHAsI), MOHTOJOUHAS (A3MATCKO-aMEPUKAHCKAas).
YepThl MOpUCTIOCOOJEHHOCTH TMPEACTABUTENIEH UYEIOBEYECKUX pac K  YCJIOBHIM
cymecTBoBaHus. EAMHCTBO UenoBeueckux pac. Kputuka pacusma.

Hemoncmpayuu:

llopmpemwvi: ®@. Penu, JI. Ilactep, A.M. Onapun, C. Mumnep, I'. FOpu, Y. JapBuH.

Tabnuyvr u cxemvi: «Bo3aukHoBeHne ConHeyHOM cHCTeMbl», «Pa3Butune
oprannueckoro  mupa»,  «PacturenpHas — kietkay, <«OKUBOTHas  KIETKay,
«IIpokapuornueckast kieTka», «CoBpeMEHHass CHUCTEMa OPraHuyecKoro MHpay,
«CpaBHEHUE aHATOMHUYECKUX YePT CTPOSHUS YEJIOBEKa U YeJIOBEKOOOPA3HBIX 00€3bsH,
«OCHOBHBIE M€CTa MAJTICOHTOJOIMYECKUX HAXOJO0K MPEJIKOB COBPEMEHHOI'O YEIOBEKA,
«dpeBneitne moan», «lpeBHue moan», «llepBbie  COBpEMEHHBIE  JIHOIU»,
«YenoBeyeckue pachi».

Obopydosanue: mynsxu «lIpoucxoxaeHue 4enoBeka» (OIOCTBI aBCTPATIONUTEKA,
MUTEKAHTPOIIa, HEaHJEpTaiblla, KPOMAHbOHIIA), CICNKU WM M300paKEHUS] KaMEHHBIX
Opyauid  TEpBOOBITHOTO  4YeloBeKa  (KaMHU-4ONIepbl,  pyOwia,  ckpedia),
reOXpoHOJIOTHYECKass TaliuIa, KoJuleKus «®POpMbl COXPAHHOCTH HMCKOMAeMBbIX
YKUBOTHBIX M PACTCHUID.

Jlabopamopuvie u npakmuueckue padoomul:
[Ipaktuueckas pabora Ne 1. «/3yueHume WHCKOMAEMBIX OCTATKOB PACTEHUM
Y )KMBOTHBIX B KOJUJIEKIUASIX).
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DKCKypcus «IBONIOIUS OPraHUuYeCcKoro Myupa Ha 3emiie» (B €CTeCTBeHHO-HAyYHbIN
WM KpaeBeIUECKHil My3eil).

Tema 3. Opranu3msl 1 OKpPY:KaIIas cpeaa

OKoJorusl Kak HaykKa. 3aJadyd M pas3lelibl dKOJIOTMH. METOIBI 3KOJIOTMYECKHUX
UCCIEN0BAHNN. DKOJOTUUECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIIOBEKA.

Cpeabsl o0OuTaHusT OpPraHW3MOB: BOJIHAsA, HA3€MHO-BO3/YyILIHAs, IOYBEHHAs,
BHYTPHOPIraHU3MEHHASI.

Oxonornyeckue  (aktopel.  Knaccudukamuss — skonorudeckux — (hakTopos:
abnoTuyeckue, OMOTUYECKHE U aHTponoreHHele. [leficTBrue 3KoNI0rndyeckux (pakTopos
Ha OpPraHu3MBbl.

AbGuornyeckue (akTopbl: CBET, TEMIlepaTypa, BIAKHOCTh. doTonepruoaunsm.
[Tpucnocobnenus: OpraHu3MOB K JEUCTBUIO aOdnoTHYecKux (hakropoB. buomornueckue
PUTMBI.

buotnueckue daktoppl. Bujabl OMOTHYECKUX B3aMMOJACHCTBUM: KOHKYpPEHIIUS,
XUIIIHUYECTBO, cUMOMO03 U ero Qopmel. IlapasutusM, koomepamusi, MyTyaau3M,
KOMMEHCAJIM3M  (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCalIM3M, HEUTpaIu3Mm.
3HaueHue OMOTHMYECKMX  B3aUMOJEHUCTBUM I CYLIECTBOBAaHUS  OPraHU3MOB
B IIPUPOJHBIX COOOLIECTBAX.

DKOJIOTMYECKHUE XAPAKTEPUCTUKHU NMOMYISIUUA. OCHOBHBIE MTOKA3ATENN MOITYJISALNN:
YUCJIEHHOCTD, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, IPUPOCT, MUrpanusd. JnHamuka
YUCJIEHHOCTH MOMYJSILUU U €€ PEryJIsiusl.

Jemoncmpayuu:

TIlopmpemsi: A. I'ym6onbar, K.®. Pynne, 3. ['exkerns.

Tabnuyvr u cxemwr: xapra «llpuponnbie 30HbI 3emin», «Cpeapl oOUTaHUA
opranusmoB»,  «®otonepuonusmy», «llomynsuum»,  «3aKOHOMEPHOCTH  POCTa
YUCJICHHOCTH TONYJSIIUN UHPY30puu-TyPenbkny, «IIuiesbie menm.

Jlabopamopnsle u npakmuueckue pagomol:

Jlaboparoprast pabora Ne 3. «Mopdonoruueckue O0COOCHHOCTH paCTCHHN
U3 pa3HbIX MECT OOUTAHHUS.

JIaGopatopHas pabota Ne 4. «BnusiHue cBeta Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[TpakTrueckas padora Ne 2. «Iloacuér mIOTHOCTH MOMYJSAIUN pa3HbIX BUIOB
pacTeHUIN».

Tema 4. CoolmmecTBa 1 3K0JI0rH4ecKue CHCTEMbI
CooOmiectBOo  opraHu3smMoB — OuoreHo3. CTpyKTypsl OwuoOlleHO3a: BHUOBas,
pOoCTpaHCTBEHHas1, Tpoduueckas (nuineBasi). Buabi-noMmunantel. CBsi3u B OMOIIEHO3E.
DKoJIorH4ecKkue cucteMnl (3kocucTemsl). [loHsiTue 06 skocucTeme U OHOreoreHo3e.
OYHKIIMOHATBLHBIE KOMIIOHEHTBI YKOCUCTEMBI: MPOAYIIEHTHI, KOHCYMEHTHI, PEAYIICHTHI.
KpyroBopoT BelecTB U MOTOK 3HEPTruu B 3kocucteMe. Tpoduueckue (MUIIEBbIE) YPOBHU
skocucteMbl. [lumiessie nenu u cetu. OCHOBHBIE MMOKA3aTEIN 3KOCUCTEMBI: OMomMacca,
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MPOAYKIUSA. DKOJIOTHYECKUE TMHUPAMUIBLI: TPOAYKIIUHA, YHUCICHHOCTH, OMOMACCHI.
CBoiicTBa IKOCHUCTEM: YCTOMYHUBOCTD, CAMOPET YIS, pa3BuTHE. CyKIIeCcCHs.

[IpupoaHBIe SKOCHCTEMBI. DKOCHUCTEMBI 03¢p W PEK. DKOCHCTEMa XBOWHOTO
WM IIUPOKOJIMCTBEHHOIO Jieca.

AHTpPOIOr€HHbIE OKOCHUCTEMBI. ATpPO3KOCHUCTEMBL. YpOosKkocUCTEMBI.
bronornueckoe u X03MCTBEHHOE 3HAUCHUE arPOIKOCHUCTEM B YPOOIKOCHUCTEM.

buopaznooOpaszue kak (Qaktop ycroWumBocTH dKocucteM. CoxpaHeHue
OMOJIOTMYECKOTO pa3HoOOpasus Ha 3eMile.

VYuenune B.U. Bepuaackoro o ouocdepe. I'panutibl, coctaB u CTpyKTypa Orochepsl.
Kusoe BemectBo u ero Qynkmuu. OcobeHHocTH Ouochepsl Kak TII00AIbHON
AKOCUCTEMBI. J[MHAMUYecKoe paBHOBECHE U 0OpaTHasl CBs3b B Ouocdepe.

KpyroBopoTsl BelecTB 1 OMOre0OXMMUYECKUE LIUKIIBI 37IEMEHTOB (yriepoja, a30Ta).
3oHanbHOCTH OMoCchepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emin. AHTPONOTreHHbIE W3MEHEHHs B Ouocdepe.
['mo6anpHbBIE SKOTOTUYECKHUE TPOOITIEMBI.

CocyiectBoBaHue IpUpoAbl U yenoBeuecTBa. CoxpaHeHne OMopa3HO00pas3us Kak
OCHOBa ycToiunBocTu O6nocheprsl. OCHOBA PaIMOHAIBHOIO YIPABICHUS MPUPOTHBIMU
pecypcaMu U UX MCTodb30BaHue. JlocTikeHust OMOJNIOTHH U OXpaHa MPUPOIbI.

Hemoncmpayuu:

llopmpemuwi: A.[lx. Tencin, B.H. Cykaués, B.1. Bepnaackuii.

Tabruyor u cxemwvr. «llumessie nenw», «bHOLEHO3: cOCTaB U CTPYKTypay,
«Ilpupomubie  coobmiectBay, «llemn mnuTanusy, «OKoIOrUYecKas MHUPAMUTIAN,
«buocpepa u uyenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO Jeca», «IDKOCHUCTEMa
XBOMHOrO Jeca», «buoneno3 Bogoémay», «ArpoueHos», «lIpuMepHbie aHTPONOreHHbIE
BO3JICMCTBUSA Ha NpUPOAY», «BaKHEWIIME HWCTOYHUKM 3arpsA3HEHHS BO3AyXa W
TPYHTOBBIX BOn», «llouBa — BakHeimias coctaBisitonias Ouochepr», «DakTopb
nerpafarnuu mouBy, «llapaukoBsiii d3¢dexT», «PakTOPhl PaTUOAKTUBHOTO 3arpS3HEHUS
ouocdepnin, «Odmas cTpykrypa 6uochepsn», «Pacrnpocrpanenue xu3Hu B buocheper,
«O30H0BBIN 3KkpaH Ouocheps», «KpyroBopor yriaepoma B 6uochepe», «KpyroBopot
a30Ta B IIPUPOIE».

Ob6opyznoBaHue: Moaenb-anmuMKaus «Tunuynaeile  OUOIEHO3B), repOapuii
«PacturensHble cooOImIecTBay, KOJUICKIMU «buorenos», «Bpeautenun BaKHEUITUX
CEJIbCKOXO3UCTBEHHBIX KYJIbTYp», repOdapuu U KOJUICKIMU PACTEeHUN M >KUBOTHBIX,
MPUHAJIEKAIINE K Pa3sHbIM 3KOJIOTMYECKUM Tpynnam oJHOoro Buaa, KpacHas kHura
Poccuiickoit @enepanuu, n300pakeHUs OXpaHIEMbIX BUAOB PACTEHUN U KUBOTHBIX.

17



denepanpHas padouas nporpamma | buosorus. 10-11 kimaccel (0a30BbIi yPOBEHB)

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
ITO BNOJIOT' HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

Cornacio ®I'OC COO ycranaBnuBarOTCs TPEOOBAHUS K pe3yJbTaTaM OCBOCHHS
OOydJarolmUMHUCs  TPOrpaMM  CpPEIHEro  OoO0mero o0pa3oBaHUA:  JUYHOCTHBIM,
METANPEIMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B crpykType JIMYHOCTHBIX pE3yJIbTaTOB OCBOCHUS IpeaMera «buomorus»
BBIJICJICHBI  CJICYIONIME COCTABJISIONIME: OCO3HAHHWE OOYYAIOIMUMUCS POCCUHCKON
IPAXKIAHCKOM MICHTUYHOCTH — TOTOBHOCTH K CaMOpAa3BUTHUIO, CAMOCTOSITEIbHOCTH
¥ CaMOOTIPEIEIICHHIO, HAJTMYHEe MOTHBAIIMU K OOYUYCHHUIO OMOJIOTHH, IIeJICHAPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKIACHUN JIMYHOCTH HA OCHOBE KIIIOYEBBIX LIEHHOCTEH U
UCTOPUYECKUX  TPAAMIMK  pa3BUTUA  OMOJOTMYECKOr0  3HAHUSA,  TOTOBHOCTh
U CIIOCOOHOCTH 00YYarOIIMXCsl PYKOBOACTBOBATHCS B CBOCH JI€ATEIILHOCTU IIEHHOCTHO -
CMBICIIOBBIMU YCTAHOBKaMHU, TPUCYIIUMH CUCTEME OHOJIOrHYEecKOoro oOpa3oBaHUs,
HAJIMYHUE DKOJOTUYECKOTO MPABOCO3HAHUSA, CIIOCOOHOCTH CTaBHUTh IEIM U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JInuHOCTHBIE pe3ysbTaThl OCBOEHHUs IipeaMera «buosorusp»  mocrurarorcs
B C€IMHCTBE Yy4yeOHOM W  BOCIHUTATEIHHOM  JESATEIBHOCTH B  COOTBETCTBUU
C TPaAULMOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMU, HUCTOPUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMU IICHHOCTAMH, MPHUHSATHIMH B OOIIECTBE MpaBWIaMH U HOpMaMu
MOBEJCHUSI W  CIIOCOOCTBYIOT —TMpoIleccaM CaMOMNO3HAHUS, CAMOBOCIUTAHUS W
CaMOpa3BUTHS, PA3BUTHUSI BHYTPECHHEH MO3ULUAM JIMYHOCTH, MAaTPUOTU3MA, YBAKCHUSA
K 3aKOHY W TPaBOIOPAJNIKY, YEJIIOBEKY TpyJda W CTapuIeMy ITOKOJICHUIO, B3aUMHOIO
YBaXEHUs, OCEPEeKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HACICIUI0 W TPaaUIUiIM
MHOTOHAlIMOHAJILHOTO Hapoaa Poccuiickor denepanuu, OpUpOIe U OKPYKaKOLIEH
cpezne.

JImaHOCTHBIE pE3yNbTaThl OCBOCHHS y4eOHOro mpenMera «buomorus» AOKHBI
OTpakaTb  TOTOBHOCTh M  CIOCOOHOCTh  OOYYaIOIIHUXCA  PYKOBOJICTBOBATHCS
chOpMUPOBAaHHOM BHYTpPEHHEH MO3ULIMEH JIMYHOCTH, CHUCTEMON II€HHOCTHBIX
OpHUEHTAIMH, TO3UTUBHBIX BHYTPEHHUX YOCKACHUH, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
LEHHOCTSIM POCCHUICKOro 0O0IlecTBa, paCIIMPEHUE MKU3HEHHOI'O OMbITa W OIbITa
NEATEIbHOCTA B TIPOLIECCE PEANM3alUM OCHOBHBIX HAMPABICHUM BOCHUTATEIbHON
JEATENBHOCTH, B TOM YHCJIE B YACTHU:

1) rpaaaHcKoOro BOCHHTAHUS:

chOpPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK OOYYaIOIIETrocsl Kak aKTUBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IeCTBa;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX TpaB M OOS3aHHOCTEM, yBaKEHHE 3aKOHa
Y MIPaBOMOPSIIKA;
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TOTOBHOCTh K COBMECTHOM TBOPYECKOW CATEIHLHOCTH TMPHU CO3JAHWUU YIEOHBIX
MIPOEKTOB, PEIICHUH Y4eOHBIX U MO3HABATENbHBIX 33/1a4, BHIMOJIHEHUN OMOJOTUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH OMNpPEACISITh COOCTBEHHYIO MO3UIIMIO MO OTHOIICHUIO K SIBJICHUSAM
COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YMEHHE YUYWUTHIBAaTh B CBOMX JCUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOACH C pPa3HBIMH YOEKICHUSMU, KYJIbTYPHBIMU IIEHHOCTSMH H
COLIMATILHBIM TIOJIO)KCHHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IMPOIIECCE COBMECTHOTO BBIMOJHEHUS YYCOHBIX,
MO3HABATEIBHBIX U MCCIIEIOBATEIBCKUX 33J1a4, YBAKUTEIHLHOTO OTHOIICHHS] K MHEHUIO
OIITOHEHTOB MPU 0OCYX JICHUU CIIOPHBIX BOITPOCOB OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOM EATEIILHOCTH;

2) MaTPUOTHYECKOr0 BOCIIUTAHMSI:

c(OpPMUPOBAHHOCTh POCCUHCKON TPaXJAAHCKON WACHTUYHOCTH, MAaTPUOTHU3MA,
YBO)XEHHUS K CBOEMY HApOJly, YyBCTBa OTBETCTBEHHOCTH mnepen PoauHoil, roppoctu
3a CBOM KpaH, CBOO PonnHy, CBOM SA3BIK M KyJIbTYpy, IpOIUIOE M HACTOSAIIEE
MHOT'OHAIIMOHAIBHOT0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACIEAMIO W IaMATHHUKAM IPUPOBI,
JOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHX, TPYIE;

CHOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIEHUE U Pa3BUTHE
OMOJIOTUY, MOHUMAHMS 3HAUYE€HHUs] OMOJIOTUM B TO3HAHUU 3aKOHOB MPHUPOJBI, B KU3HU
YyesioBeKa U COBPEMEHHOI'0 OOLIECTBA;

uneiHas yOeXJAEHHOCTh, TOTOBHOCTh K CIyXeHHI0 U 3amure OreuyecTsa,
OTBETCTBEHHOCTH 3a €ro cyab0y;

3) TyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUSI:
OCO3HaHUE JIIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TTOBEACHMUS;
CIIOCOOHOCTh ~ OIIEHMBATh CHUTYallMI0O M MPUHUMATh OCO3HAHHbBIC PEILICHUS,
OPUEHTHUPYSCh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;

OCO3HAHWE JIMYHOTO BKJaJa B TMOCTPOCHHE YCTOWYMBOTO  OYAYIIETO;
OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POAUTEISIM, CO3IAHUIO CEMbH HAa OCHOBE
OCO3HAHHOTO TPHUHSATUS LEHHOCTEW CEMEWHOMN >KU3HU B COOTBETCTBUM C TPATULUAMU

HapoaoB Poccuu;

4) 3CTeTHYECKOro BOCIIMTAHMA:

JCTETUYECKOE OTHOLICHHE K MHpPY, BKJIIOYas OCTETHKY OBbITa, HAy4dHOr'O0 H
TEXHUYECKOI0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIEHHUIA;

MOHMMAaHUE DMOIMOHAJIBHOTO BO3JECHCTBUS JKHBOM INPHUPOABI M €€ IECHHOCTH,

TOTOBHOCTB K CAMOBBIPKEHHIO B PA3HBIX BHIaX HCKYCCTBA, CTPEMIIEHHE IIPOSBIISATH
KauecTBa TBOPYECKOM TMUHOCTH;

19



denepanpHas padouas nporpamma | buosorus. 10-11 kimaccel (0a30BbIi yPOBEHB)

5) ¢usnyeckoro BocnuTaHus, (GopMHpPOBAHHS KYJIBTYPbl 30POBbSI W
IMOIHOHATIHLHOTO 0J1Ar OTOJTYY sl :

MOHUMAaHHUE W peaju3amus 370pOBOro M 0e30macHOro odpasa »KW3HHU (310POBOE
MUTaHKWE, COOJIIOJICHUE TUTHMCHWYSCKUX TPAaBHJI M HOPM, COAIaHCUPOBAHHBIA PEKUM
3aHATUH W OT/ABIXA, PerysipHas Gpu3nvecKkas akTHBHOCTb), OEPEIKHOT0, OTBETCTBEHHOI'O
U KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (H3UYCCKOMY W IICHXHYECKOMY
3/I0POBBIO;

MOHMMAaHHE [IEHHOCTH IMPaBHJI HHIUBUIYATBHOTO U KOJUIEKTHUBHOTO 0€30MacHOr0
TIOBEJICHUS B CUTYAIUSAX, YIPOXKAIOIINX 370POBBIO M JKU3HHM JTIOJICH;

OCO3HAHUE TIOCJICJACTBUH M HEMPUATHS BPEIHBIX IPUBBIYCK (YIOTPEOICHHS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUs);

6) TpyaoBOro BoCIUTAHMA:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IICHHOCTH MacTePCTBa, TPYA0I00ue;

TOTOBHOCTh K AQKTUBHOM JICATEIILHOCTH TEXHOJIOTMYECKOH U  COIMATIBHOM
HANpaBIEHHOCTH, CIIOCOOHOCTh HMHUIMUPOBAaTh, IUIAHUPOBATH K CAMOCTOSTEIIBHO
BBINOJTHATH TaKYIO JICATEIBHOCTD;

MHTEPEC K pa3iuyHbiM cdepam MpoPecCHOHATBLHONW JIEATEIBHOCTH, YMCHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOp Oymayiiel mMpodheccuu M peam30BbIBATE COOCTBCHHBIC
KU3HCHHBIC TITaHbI;

TOTOBHOCTBH M CIIOCOOHOCTHh K 00pa30BaHMIO M CaMOOOpa30BaHUIO HA MPOTSHKCHUH
BCEH KU3HU,

7) 3KOJIOrHYECKOr0 BOCIIMTAHMA:

AKOJIOTUYECKH II€JIECO00pPa3HOe OTHOILICHHE K TMPUPOJEC KaK HCTOYHUKY >KU3HU
Ha 3emJle, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIICHUE  YPOBHSI  DKOJIOTMYECKOW  KYJIbTYphl: NPHOOpPETEHHE  OIbITa
MJIAHUPOBAHUS MOCTYNKOB U OLIEHKHM MX BO3MOXKHBIX MOCIEACTBUI JIJISI OKPYXKAIOIIei
Cpebl;

OCO3HAaHHUE TJIOOAIBHOTO XapakTepa OJKOJOTUUECKHUX TMpodieM U MyTed ux
pelIeHUS;

CITOCOOHOCTBH HMCIIOJIB30BaTh MpUOOpETaeMble NPU U3YYCHUU OMOJOTMU 3HAHUS U
YMEHUS MPU PEIICHUU MPOOJIEM, CBSI3aHHBIX C PAlMOHATBHBIM MPUPOAONOIb30BAHUEM
(coOmoieHre TIPaBWJI TIOBENICHWUS B TPHUPOJE, HAIMpPABICHHBIX HAa COXPaHCHUE
pPaBHOBECHS B 9KOCHCTEMAX, OXpaHy BUJOB, SKOCUCTEM, Onocdephl);

AKTUBHOE HEINPUATHE JCUCTBUM, MPUHOCSAIIUX BPE]l OKPYXKAIOIIEH IPUPOIHOU
cpelle, yMEHUE MPOrHO3UPOBATH HEOJArOMPUSITHBIE HSKOJOTMYECKUE MOCIEACTBUS
MPEANPUHUMAEMBIX ICMCTBUI U MPEeAOTBpaIaTh UX;

HaJIMYue PA3BUTOrO0 SKOJOTMUECKOrO0 MBIIUICHUS, JKOJIOTHYECKOW KYIbTYpHI,
OTbITa JIESITEIHHOCTH HKOJOTUYECKOW HAINpaBIEHHOCTHU, YMEHUS PYKOBOICTBOBAThCS
VMU B ITI03HABATEJIbHOM, KOMMYHMKATHUBHOW W COLMAJIBHOM NPAKTHUKE, TOTOBHOCTH
K Y4aCTHIO B TPAKTUYECKOM JEATEIIbHOCTH SKOJIOTHYECKON HaMpPaBICHHOCTH;
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8) meHHOCTH HAYYHOIO MO3HAHUSI:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUsI HAyKM U OOIIECTBEHHOW MpPAKTUKH, OCHOBAHHOIO Ha JHAJIOTe KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHPE;

COBEPIIIEHCTBOBAHME S3BIKOBOM M YWTATENbCKOM KYyJIbTYphl Kak CpelcTBa
B3aMMOJICHCTBUS MEXTY JIFOJIbMHU U TIO3HAHUSI MUPA;

MOHMMAaHUE CeIU(UKHA OMOJIOTHHU KaK HAyKH, OCO3HaHUS €€ posiu B OpMUpPOBaHUU
paIMOHATILHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUM  IEJIOCTHOTO  TPECTaBICHUS
00 OKpYXarolleM MHpe KaKk O €IMHCTBE MPUPOJIbI, YeJIOBeKa M OOIIECTBA, B MO3HAHUU
MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH TPOOJIeM COXpPaHEHHUsS MPUPOTHOTO
paBHOBECHS;

yOKIEHHOCTh B 3HAYUMOCTH OWOJIOTMW JJISI COBPEMEHHOW I[MBUIIM3AIINH:
oOecrieueHusT HOBOT'O YPOBHS PAa3BUTHS MEAMIIMHBI, CO3/aHHUE MEPCIEKTHBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pellaTh PeCypcHble MpOOJIEMbI Pa3BUTHS YEJIOBEUECTBA,
MOWCKa TyTeH BBIXOAA W3 TJIOOAIBHBIX JKOJOTHYECKUX TpoOieM H oOecreueHus
nepexoja K YCTOWYHMBOMY Pa3BUTHIO, PAMOHATHLHOMY HCIIOIB30BAHHUIO MPHUPOTHBIX
pecypcoB U (hOPMHUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B TOJYYEHUU OMOJIOTMYECKUX 3HAHWHA B IEJSIX TOBBITIICHUS
o0IIel KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TI'PAMOTHOCTH, KaK COCTaBHOM 4YacTH
(GYHKIMOHAIBHOW TPAMOTHOCTH — OOydaromuxcsi, ¢GOpMHPYeMON TMpU HU3YYCHUU
OroJ0rNY;

MOHMMAaHHUE CYITHOCTH METO/IOB MTO3HAHUS, UCIIOJB3YEMBIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH WCIOJIB30BaTh MOJydaeMble 3HAHUS IS aHAJIM3a M OOBSICHEHUS SIBICHUHN
OKpY)XKAIOIIEro MHpa W TMPOUCXOMAMNX B HEM W3MCHCHUW, YyMEHHE JenaTh
00OCHOBAaHHBIC 3aKJIFOUYCHHMS HAa OCHOBE HAYYHBIX (DaKTOB M HMMEIONINXCS JIaHHBIX
C IICJTBIO TIOJTYYEHHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIHLHO UCITOIH30BaTh OMOJIOTHUECKHIE 3HAHUS IS PCIICHHUS
po0JIeM B peaibHbIX )KU3HEHHBIX CUTYaITUsX;

OCO3HAaHUE I[EHHOCTH HAy4YHOW JEATeThbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M UCCIIEI0BATEIBCKYIO e TEIbHOCTh HWHINBUYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENMPEPHIBHOMY 00pa30BaHUIO U caM000pa30BaHUIo,
K aKTUBHOMY TTOJTYYCHHUIO HOBBIX 3HAHUU 1O OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTSIMH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yibTaThl OCBOEHUsS ydeOHOro mnpeaMera «buoorus»
BKJIFOYAIOT:  3HAYMMBbIe I  (DOPMHPOBAHUS ~ MHPOBO33PEHUS  OOYJaIOIIUXCS
MEXKIUCIUIUIMHAPHBIE  (MEXIPEIMETHBIE) OOIICHAYYHbIC TMOHSATHS, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAYIHOM KapTUHBI MUpa U CIIeU(GUKY METOOB ITO3HAHUS, UCITONB3YEMbIX
B €CTECTBEHHBIX HayKax (BEIECTBO, DHEPrus, SIBJICHUE, MPOIIECC, CUCTEMA, HaY4YHBIH
(dhakT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCISAOBaHNUE,
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HaO0JI0/ICHKE, U3MEPEHHUE, IKCIIEPUMEHT U APYTUX), YHUBEpPCAIbHbIC ydeOHbIE IEHCTBUS

(To3HaBaTeIbHBIE, KOMMYHHUKATHBHBIC, PETYIISTUBHEIE), o0ecreunBarone
dbopMupoBanue (PyHKIIMOHAIBHOW TI'PaAaMOTHOCTH U  COLMAIBHOM  KOMIIETCHIIUU
o0y4Jaromuxcs, CIIOCOOHOCTH oOydJaromuxcs HCIIOJIb30BaTh OCBOECHHBIE

MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAaHUS W YHUBEpPCAIbHbIE Yy4yeOHbIE
JEMCTBUS B MIO3HABATEILHOW M COIMAIIBHON MPAKTHUKE.

Ilo3HaBaTebHbIE YHUBEPCAJbHbIE YUeOHbIE eiCTBUS
ba3oBble Jioruyeckue a1eicTBuUs:

CaMOCTOSITEJILHO (POPMYIUPOBATh M aKTYaJIM3UPOBATh MPOOJIEMY, pacCMaTpPUBATh
€€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOECHUHU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHaAIN3a,
CUHTE3a, CPaBHEHUS, KJIaCCU(UKAINK, 000OIIEHUS ), PACKPHIBATH CMBICIT OMOJIOTHIECKUX
NOHATUN (BBIACIATh WX XapaKTepHbIE IMPU3HAKH, YCTaHABJIMBATh CBS3H C JIPYTUMU
MOHSATUSIMU);

ONPENENATh UENH ACITENBHOCTH, 3a/1aBasi MapaMETPbl U KPUTEPUU UX TOCTUKEHUS,
COOTHOCHUTB PE3YJIbTATHI JEATEIBHOCTU C NOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OUOJIOTMUECKUE MOHATHS JIJIs1 O0OBsICHEHUS (DAaKTOB U SIBJICHUH KUBOU
PUPO/IBI;

CTPOUTH JIOTUYECKUE PACCYKICHUs (MHIAYKTUBHBIC, NETyKTUBHBIC, [0 aHAJIOTHH),
BBISIBIIATH 3aKOHOMEPHOCTM M MPOTUBOPEYHUST B PACCMATPUBACMBIX SIBJICHUSX,
(bopMyIMpOBaTh BHIBOJBI U 3aKITIOUYEHUS;

MPUMEHATh CXEMHO-MOJEJBHBIE CPEACTBA MJIA MPEACTABICHUS CYIIECTBEHHBIX
CBSI3€H U OTHOIIECHUHN B M3y4aeMbIX OMOJOTUYECKHX OOBEKTAX, a TAKKe MPOTUBOPEUUI
pPa3HOro poja, BHISIBIICHHBIX B Pa3IMUHBIX HH(HOPMAIIMOHHBIX UICTOUHUKAX;

pa3pabarpiBaTh IUIAH pEUIEHUS MPOOJEMBI € YUETOM aHaIM3a HWMEIOIIUXCS
MaTepUaIbHBIX U HEMATepUAIbLHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESTEIbHOCTh, OIEHUBATh COOTBETCTBUE PE3YIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIIEICTBUI IEATEIIbHOCTH;

KOOPJMHUPOBATh M BBHITIONHATH PabOTy B YCIIOBUSX pPEabHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/ICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

Bba3oBble ucciienoBaTejIbCKue 1eMCTBUSA:

BJIaJIeThb HaBbIKAMU Y4YEOHO-UCCIIENOBATEIbCKON U TMPOCKTHOW JI€ATEIHbHOCTH,
HaBbIKaMHM pa3pelieHus mpodieM, ClioCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIILHOMY
MIOMCKY METOAOB PEIICHUS MPAKTHYECKUX 3a7ady, NPUMEHEHHUIO Pa3JIMYHBIX METOIO0B
ITO3HAHUS;

HCMOJIb30BATh PA3JIMYHBIE BUIBI ICSITEILHOCTH MO MOJYYECHUIO HOBOTO 3HAHUS, €TO
WHTEPIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B YUEOHBIX CUTYAIUAX, B TOM YHUCIIE
MIPU CO3J]aHUU Y4EOHBIX U COLMAIBHBIX MTPOCKTOB;

¢bopMUpOBaTh HAyYHBIH THUIN MBIIUICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHEMH,
KJIFOYEBBIMU MOHITUAMA U METOIAMU;
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CTaBHUTbH U (POPMYIMPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHOMN JAEATEIbHOCTH
Y KU3HEHHBIX CUTYaIlUsX;

BBISIBJISITh IPUYMHHO-CIIEICTBEHHBIE CBSA3U U aKTYaJU3UpPOBaTh 3a7a4dy, BBIABUTATh
TUNOTE3y €€ pelIeHus, HaXOUTh APIYMEHTHI I J10KAa3aTeIbCTBA CBOMX YTBEPKIACHUIA,
3aJ1aBaTh MapaMeTpbl U KPUTEPUU PEILLICHNUS;

AQHAIM3UPOBATH TIOJYYEHHBIE B XOJ€ PEUICHUS 3alaud pe3yibTaThbl, KPUTHYECKU
OLICHMBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTb OLIEHKY HOBBIM CHUTYyallMsiM, OLICHUBATh MPUOOPETEHHBIA  OIBIT;

OCYIIECTBIISITh LI€JICHANIPABICHHBIN MTOUCK MTEpEeHOCca CPEACTB U CIIOCOOOB ACHCTBUS
B IIpo(peCCHOHATBHYIO CPENY;

yMETh TEpPEHOCUTh 3HAHUS B IIO3HABATENBHYI0 U MPAKTUYECKYIO OOJIACTH
KU3HEAEATEIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE UJIEU, PEIaraTh OPUrHHAIBHBIE TOIXO/Ibl U PELIEHUS, CTABUTh
poOJIEMBI U 33J]a4H, TOMYCKAIOIIUE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ nnpopmanmueii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX HHGpOpMaIuu (TEKCTe Y4eOHOro
OCOOMSI, HAyYHO-TIOMYJIIPHOM TUTEpaType, OMOIOTHYECKUX CI0BAPSIX M CIIPABOYHUKAX,
KOMITBIOTEpHBIX 0a3ax JaHHbIX, B HHTepHeTe), aHanM3upoBaTh HHPOPMAIUIO
Pa3IMYHBIX BUIOB U OPM IPENICTABICHUS, KPUTUYECKU OIEHUBATH €€ TOCTOBEPHOCTH U
HEMPOTUBOPEUHUBOCTH;

(GhopMyIHpPOBaTh 3aNPOCHl U IPUMEHSATH Pa3IMYHbIC METOJIBI TIPH TTOMCKE U 0TOOpE
Oounosornueckoit nHpopmManru, He0OXOAMMOM ISl BEITIOJIHEHUST YYEOHBIX 3a]1a4;

npuoOpeTaTh  OMBIT  KCIOJB30BaHHMS  WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJBTYPY AKTHBHOTO WCIIOJIB30BAHMS PA3INYHBIX
MTOMICKOBBIX CUCTEM;

CaMOCTOSITETTLHO BBIOUPATh ONTUMATBHYIO (hOPMY MPEACTABICHUS OMOIOTHYECKON
uHpopMmanmu (cxemsl, rpadvKu, JUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYroe);

WCITOJIb30BaTh HAYYHBIN SI3bIK B KaUECTBE CPENCTBA MPHU PadOTe ¢ OMOIOTHYECKON
uH(oOpMaIMel: TPUMEHSITh XUMHUYECKHEe, (U3MUYECKHE W MATeMAaTHYEeCKUE 3HAKH U
CUMBOJIBI, OPMYJIBI, a00peBUATYPY, HOMEHKIIATYPY, UCIIOJIL30BaTh U MPEOOPa30BLIBAThH
3HaKOBO-CHMBOJMYECKHE CPEACTBA HATTISTHOCTH;

BJIQJICTh HABBIKAMHU PACIO3HABAHUS M 3alIUTHI WHGOpMAIUU, WHGOPMAITMOHHOM
0€30MacHOCTH JTUYHOCTH.

KoMMyHuKaTHBHBIE YHUBepPCAJbHbIE yueOHbIe eiiCTBUSA
OO0menue:

OCYIIECTBIIATh KOMMYHHUKAIIMM BO BCeX cdepax >KM3HU, aKTUBHO YYacTBOBATH
B JUAJOre WIM JUCKYCCHMHM TIO CYIIECTBY OOCY)XKIaeMoi TeMmbl (YMCHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHUSI OTHOCHUTEJIBHO BBITIOJTHEHUS TpeJiaraeMon 3a1adu,
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YUUTBHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIIMM APYTMX YYaCTHUKOB JHMANIOTa WU
JUCKYCCHH);

pacnio3HaBaTh  HeBepOajdbHBIE CpelcTBa  OOIICHHWS, [MOHUMAaTh 3HAYCHUE
COIMATTLHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYyallWi, YMETh
CcMSTYaTh KOH(GIMKTHI U BECTH MEPETOBOPHI;

BJIAQJIETh PA3IMUYHBIMU crocoO0aMu OOIIEHUsS UM B3aUMOJICUCTBHS, IMOHUMATh
HaMEpPEHUs IPYTUX JIIOJeH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHHKY U
B KOppeKTHOU (popme hopMyarpoBaTh CBOU BO3PAKEHUS,

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C MCMOIB30BAaHUEM SI3BIKOBBIX
CpPEACTB.

CoBMecTHAaS 1eSITEJILHOCTD:

MOHUMATh M UCTIOJIL30BaTh MPEUMYIIIECTBA KOMAHHOW U UHAUBUAYAJIbHONU PaObOThI
IpU pelieHuH OUOIIOTUYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOUMOCTh TPUMEHEHUS
IPYIIIOBLIX (JOPM B3aMMOICHCTBHS TIPU PEIICHUU YIeOHOM 3a1auu;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBUI C YUETOM OOIIUX UHTEPECOB
1 BO3MOKHOCTEH Ka)KJ10T0 4jieHa KOJUICKTHBA,;

MPUHUMATH 1I€JIM COBMECTHOM JIESITEILHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBUA IO €€ JOCTHXKEHUIO: COCTABIIATH TUIAH JIEMCTBUI, PACIPEAEIATH POJIA C YUETOM
MHEHUI YYaCTHUKOB, OOCYKJATh PE3YIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAue€CTBO CBOETO BKJaJa M KaXJOT0 yYaCTHHUKA KOMaHJbl B OOIIUI
pe3yJabTarT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejjaraTb  HOBBIE IPOEKTHI, OLIEHWBaTh MAEH C TO3ULIUM HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIATh TO3UTUBHOE CTPATETMUECKOE MOBEACHUE B PA3JIMUHBIX CUTYalUsX,
MIPOSIBJISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUITUATHBHBIM.

PerynsitTuBHbIE yHUBepCajJibHble y4eOHbIE TeMCTBUS
Camoopranuzanmsi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [JIsl BBISBJICHUS MPOOJEM M UX PELeHUs
B )KU3HECHHBIX M YICOHBIX CUTYaITUsX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH 1LIE€JIEBbIE U CMBICJIOBbIE YCTAHOBKH B
CBOMX JICUCTBUSX U MOCTYIKAX IO OTHOILICHUIO K KUBOW MPUPOAE, CBOEMY 310POBBIO U
3I0POBBIO OKPYXKAIOIINX;

CaMOCTOATEIBHO OCYIIECTBJISATh TMO3HABATEIIBHYIO JIESITEIbHOCTh, BBISBIISTH
npoOsieMbl, CTaBUTh M (POpPMyIUpOBaTH COOCTBEHHBIE 3aJadyud B 00pa30BaTEIHLHOMN
JEATENBHOCTH U KU3HEHHBIX CUTYAIUAX;

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH PELICHUS MPOOJEMBbI C YYETOM HMMEIOIIUXCS
pPECYpPCOB, COOCTBEHHBIX BO3MOXHOCTEHN U MPEANIOUYTCHUM;

JIlaBaTh OLIEHKY HOBBIM CHUTYaIIUsIM;

pacIupsATh paMKH y4eOHOT0 ITpeAMeTa Ha OCHOBE JIMYHBIX MPEOUYTCHUM;

JenaTh OCO3HAHHBIM BBIOOP, apryMEeHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHUE;
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OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (DOPMHUPOBAHUIO M MPOSBICHUIO IIMPOKON 3PYIUIIMH B Pa3HBIX
00JacTsIX 3HAHWM, TOCTOSHHO TOBBIIIATE CBOM 00PA30BATENBHBIM U KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

JaBaThb OLEHKY HOBBIM CHUTYyallMsiM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIaJICTh HaBBIKAMHM TIO3HABATEIbHOU pe(dICKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUI U MBICIIUTEIIbHBIX MPOIECCOB, UX PE3yJIbTaTOB U OCHOBAaHMM, MCIIOIb30BAThH
puéMbl pedIeKCUU TS OIEHKH CUTYaIliH, BHIOOPA BEPHOTO PEIICHUS;

YMETh OIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIXKCHUIO;

IPUHUMATh MOTUBBI M ApTYMEHTHI JPYTUX [PU aHAJIN3€ PE3YJIbTATOB JAESTEIbHOCTH.

IIpunsiTue ced6s U APyrux:
IPUHUMATh ce0sl, TOHMMAasi CBOM HEIOCTaTKU U JOCTOMHCTBA;
MIPUHUMATH MOTUBBI U apTYMEHTHI IPYTUX MIPU aHAIIU3E PE3YJILTATOB JIEITEIIbHOCTH;
MpU3HAaBaTh CBOE MPABO U MPABO IPYTUX HA OIINOKH;
pa3BUBATh CIOCOOHOCThH MOHUMATh MUP C TTO3UIIUU JPYTOro YeI0BeKa.

IMPEAMETHBIE PE3YJIBTATBI

[IpenmeTtHbie pe3ynbTaThl ocBoeHus mporpamMmmbl COO mo O6uonoruu Ha 0a30BOM
YpPOBHE BKJIIOYAIOT crenuduyeckue sl ydeOHoro mnpenmera «buosorus» HaydyHbIe
3HaHMS, YMEHUA U  CrmocoObl  JCWCTBUH MO  OCBOCHHWIO, HHTEPIpETalliu
U TPEeoOpa30BaHHUIO 3HAHWM, BHUJBI JACATEIBHOCTH MO IMOJTYYECHUIO HOBOTO 3HAHUS H
NPUMEHEHUIO 3HAHUW B PA3NIUYHBIX YYEOHBIX CHUTYaIUSAX, a TaKXKE B pPealbHBIX
JKU3HCHHBIX CUTYaIlUsX, CBS3aHHBIX C Owuomnorueii. B mporpamMmme mnpeameTHbIC
pe3yJabTaThl MPEACTaBIEHBI IO roaM 00yUYeHHUS.

[IpenmeTHbIE pe3yabTaThl OCBOEHUS yuebHoro npeameta «buonorus» B 10 kiacce
JOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOT O 3HAHUS
€CTECTBEHHBIX HAayK, B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHbI
MHUpa U HAay4yHOTO MHPOBO33PEHHsS, O BKIAJEC POCCUHUCKUX U 3apyOC)KHBIX YUEHBIX-
OMONOrOB B pa3BUTHE OWONOTHH, (GYHKIMOHAIBHOM  TIPaMOTHOCTH  4eJOBEKa
JUTSL pelIeHUs KU3HEHHBIX 33/1a4;

YMEHHE PAacKphIBaTh COAEpPKaHWE OMOJOTMYECKUX TEPMUHOB M MOHSATUMN: >KU3Hb,
KJIETKa, OpraHu3M, MeTabon3M (0OMEH BEILIECTB U MPEBPALLEHUE SHEPTUH), TOMEOCTA3
(camoperymsus), YpOBHEBas OpraHM3alUs >KUBBIX CHCTEM, CaMOBOCIIPOU3BEACHHE
(penponykuus), HacJAeACTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHE  M3Jararb  OHOJOrMYEecCKMe Teopud  (KJIETOYHas, XPOMOCOMHAs,
MyTallMOHHAsA, LUEHTpaJIbHAs JIorMa MOJEKYJsipHOW Oumoisioruu), 3akonsl (I'. Mengens,
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T. Moprana, H.. BaBunosa) u ydeHus (0 1eHTpax MHOT0O00pa3usi U MPOUCXOKICHUS
KyJabTypHbIX pactenuii H.M. BaBunopa), onpenenisiTh rpaHulbl UX MPUMEHUMOCTH
K JKHMBBIM CUCTEMAM;

YMEHHE BJIAJIETh METOJIaMM HAy4YHOTO IIO3HAHWA B OWoJoruu: HaOIIOJIEHUE
U OINMCAaHHWE >KUBBIX CHUCTEM, IPOLECCOB U SIBICHUM, OpPraHu3alusl U MPOBEICHUE
OMOJIOTUYECKOTO JIKCIEPUMEHTA, BBIJBU)KEHUE TUIIOTE3bI, BBISBICHUE 3aBHUCHUMOCTH
MEXJy HCCIEIYEMbIMHU BEJIMUYMHAMHU, OOBSICHEHUE TMOJTYYEHHBIX pe3yJbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX TOHATHH, TEOPUM K 3aKOHOB, YMEHHE J€JaTh BBIBOJBI
Ha OCHOBAaHUHU MOJYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBIICISITh CYIIECTBEHHbIE TPU3HAKA BHUPYCOB, KIJIETOK MPOKAPUOT
U OYKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
nporeccoB: OOMEHa BEUIECTB M MPEBPALICHHUS JHEPTUU B KIETKE, (OTOCHHTE3A,
IJIACTUYECKOTO 17} DHEPreTUYECKOTO oOMeHa, XEMOCHUHTE3A, MHUTO32,
Meii03a, OIUIOJAOTBOPEHHUS, PA3MHOMXKEHHUS, WHIWBHUAYAJTBLHOIO PAa3BUTHUSI OpraHu3Ma
(oHTOTEHE3);

YMEHHE TPUMEHSATh TOJYyYEHHbIE 3HAHUS JJs OOBSICHEHUS OUOJOrMYECKUX
MPOLIECCOB U SIBJIICHUM, JIJISl IPUHATUS TPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN KU3HU
C LIETIBI0 0OecriedeHus: 0€30aCHOCTH CBOETO 3/10POBbsSI U 3/I0POBbS OKPYKAIOUIUX JIOEH,
COOMIOZICHUSI HOPM TPaMOTHOTO TIOBEACHUS B OKpYXKaIOIIEH MPUPOIAHON cpele,
MOHUMAaHUE HEOOXOAMMOCTH HCIOIb30BAHUSL JOCTUKEHUM COBPEMEHHON OMOJIOTHH U
OMOTEXHOJIOTUI JIJIs1 pallMOHATIBLHOTO MPUPOIOIIOIL30BaHUS,

yMEHHUE pellaTh JIEMEHTapHbIC T€HETUYECKHUE 3aJlayd Ha MOHO- U JUTUOPHUIHOE
CKpEIIMBaHUE, CIEIJIEHHOE HAaCleJJOBaHUE, COCTaBISATh CXEMbl MOHOTHOPHIHOTO
CKpCILMBAHMUS JJIs1 PEJICKA3aHNs HACIICIOBAHNUS IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIOJIHATH Ja0OpaTOpHBIE U MPaKTHUYECKUE paboThl, COOIIONATh TTpaBUIa
pu pabote ¢ y4eOHBIM U Ja00paTOPHBIM 00OPYIOBAHHUEM;

YMEHHE  KPUTHYECKH  OIEHUBAaTh W  HMHTEPIPETHUPOBATH  WH(OpMAIUIO
OMOJIOTUYECKOTO COJEPKAHMSI, BKIFOYAIONIYIO TCEBAOHAYYHBIC 3HAHUS U3 PA3IMYHBIX
MCTOYHUKOB (CpeACTBa MaccoBOM HH(OpMAIMU, HAay4YHO-TIOMYJISIPHBIE MaTepHualbl),
OTUYECKHUE aCMeKThl COBPEMEHHBIX HCCIEJOBAaHWNW B OWOJOTHH, MEIUIIUHE,
OMOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHUs, 0000Ias
OMOJIOTMYECKYI0 MH(OPMAIIMIO U3 HECKOJIbKUX MCTOYHUKOB, TPaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN annapat OMOJIOTUH.

[IpenmeTHble  pe3ysabTaThl  OCBOEHUs  ydyeOHoro nmnpeamera «buomorus»
B 11 kyacce 10JDKHBI OTpaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U pOJIM OUOJIOTUU B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HAayK, B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHbI
MHUpa U HaydyHOTO MHPOBO33PEHMs, O BKJIAJE€ POCCUHUCKUX U 3apYOEKHBIX YUEHBIX-
OMOJOroB B pa3BUTHE OWONOTMHM, (YHKIUMOHAIBHOM T'PAaMOTHOCTH  Y€JIOBEKa
JUIS pellieHus KU3HEHHBIX 3a/1a4;
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YMEHHUE PACKPBIBATH COJIEpKAHUE OMOJIOTMYECKHX TEPMUHOB M TMOHATHIL: BUJ,
NONyJIALMS, TEHO(DOH, HSBOMIOIUSA, JABUXKYIIUE CUJIbl  ((AKTOPhI) IBOIIOLNH,
MPUCTIOCOOJIEHHOCTh ~ OPraHU3MOB, BHJI000pa30BaHUE, JKOJIOTHYECKUE (HaKTOPHI,
HKOCUCTEMA, MPOJYIIEHThl, KOHCYMEHTBI, PEIYIICHTHI, e MUTAHUS, DKOJIOTUYECKas
nipamMuia, OMoreorneHo3, ouocdepa;

YMEHHE Hu3Jlarath OMoJorhuueckre Teopuu (dBommoImoHHas teopus Y. JlapsuHa,
CUHTETHYECKasi TEOpUs HBOJIOIMH), 3aKOHBI M 3aKOHOMEPHOCTU (3apOJIbIIIEBOrO
cxoactBa K.M. bspa, yepenoBaHusl TJIABHBIX HAaNpaBICHUNW W MYyTEH SBOJIOLIMU
A.H. CesepuioBa, yuenust o 6uochepe B.M. BepHanckoro), onpenensth TpaHUIbI UX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJIaMH HAY4YHOTO TIO3HAHUS B OHOJIOTHH: HaOJIOJICHUE
U OINKCAaHHWE >KUBBIX CHUCTEM, IMPOIECCOB U SIBICHUM, OpraHu3alus U MpPOBEJCHUE
OMOJIOTMYECKOTO 3KCIEPUMEHTA, BBIJBUIKEHUE THUIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH
MEXIy WCCICIYeMbIMH BEIUYMHAMHU, OOBSCHEHHWE TIOMYyYEHHBIX PE3yJbTaTOB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHSATUM, TEOpPUH M 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI
HA OCHOBAHUU IMOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJCISATH CYIIECTBEHHBIE TPU3HAKN CTPOCHUSI OMOJIOTHYECKUX O0OBEKTOB:
BUJIOB, TMOMYJSUUNA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB, OHOrCOLIEHO30B U
HKOCUCTEM, OCOOEHHOCTH MPOILIECCOB: HACIIEICTBEHHON M3MEHYMBOCTH, €CTECTBEHHOIO
oTOOpa, BUA000pa30BaHusl, IPUCITOCOOIEHHOCTH OPraHU3MOB, JEHCTBUS YKOJIOTHYECKUX
(akTOpOB Ha OpPraHM3Mbl, MEPEHOCAa BEIIECTB W IOTOKA HEPrud B IKOCHCTEMAX,
AHTPOIIOTE€HHBIX U3MEHEHUM B 9KOCUCTEMAX CBOEH MECTHOCTHU, KPYrOBOPOTA BEIIECTB U
OMOreoXMMHUYECKHUX IUKJIOB B Onocdepe;

YMEHHE TPHUMEHSATh TOJyYeHHbIE 3HAHHUS ISl OOBACHEHHsS] OUOJOTHYECKUX
MIPOIIECCOB U SIBJICHUH, JJISl IPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU
C LIeTIbI0 00ecreyeH s 0€30MacHOCTH CBOETO 310POBbSI U 37I0POBbSI OKPYKAIOIINX JIFOJIEH,
COOMIOACHUS HOPM TPAMOTHOTO TOBEACHUS B OKPYXKAIOIIEH MNpPUPOIHON cpene,
MMOHUMAaHUE HEOOXOIUMOCTH MCIOJIb30BaHUSI JOCTHXKECHUN COBPEMEHHON OMOJIOTHU JIJIs
PalMOHATILHOTO TPUPOOIIOIH30BAHNUS;

YMEHHE pellaTh AJIEMEHTapHble OWOJOTMYECKHE 3aJauyH, COCTAaBISITh CXEMBI
MepeHOca BEIIECTB U SHEPTUU B IKOCUCTEMaxX (LIeTH MUTaHUs);

YMEHUE BBITIOJIHATH JIAOOpATOPHBIC U MpaKTUYECKue paboThl, COOIII0IaTh MpaBUIIa
npu padboTte ¢ y9eOHBIM 1 Ja00paTOPHBIM 00OPYIOBAHHUEM;

YMEHHE  KPUTHYECKA  OICHWBATh W  HMHTEPIPETHPOBATH  WH(OpMAIHIO
OHMOJIOTUYECKOr0 COAEPKAHMS, BKIIOYAIOU[YIO IICEBAOHAYYHbIE 3HAHMS U3 Pa3IMYHBIX
MCTOYHUKOB (CpeACTBa MaccOBOM HWH(OpMaALUU, HAay4YHO-TIOMYJISIPHBIE MaTepualbl),
paccMaTpuBaTh rI00aTbHBIC YKOJIOTHYECKUE MPOOJIEMbI COBPEMEHHOCTH, (HOPMHUPOBATH
M0 OTHOIIIEHHUIO K HUM COOCTBEHHYIO MO3UITUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbBIE MHCbMEHHBIE W YCTHBIE COOOIIEHHUs, 00001as
OMOJIOTHYECKYI0 WH(OPMAIINIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh
MOHATUIHBIN anmnapat OUOJIOTHH.

27



TEMATHUYECKOE IINTAHUPOBAHUE

denepanpHast padouas mporpamma | buomorust. 10-11 kiaccel (6a30BbIl YPOBEHB)

10 KJIACC
HaumenoBanue
Ne KomnuecTBO OCHOBHBIE BUIBI JIEATEILHOCTH
pa3aesioB U TEM [TIporpammHoOe conepxkaHue
/1 4acoB o0 ydJarommxcs

y4deOHOro rpeamera

Tema 1. Buosnorusi Kak HayKa

1.1 | buonorus B cucreme 1 buonorus xak Hayka. CBs3u Ouosioruu PackpbiBaTh conepxanue TEPMHUHOB U
HayK C 00ILIECTBEHHBIMU, TEXHUYECKUMU U NOHSTUI: HAYYHOE MUPOBO33PEHHUE,

IPYTUMU €CTECTBEHHBIMUA HAyKaMU, HayYHas KapTHHA MUPa, HAyTHBIH METO,
bunocodueii, penmuruei, STHKOH, I'HII0TE3a, TCOPHA, METObL
3CTETUKOMN ¥ IpaBoM. Poib Ouosoruu MCCIICTOBAHMAL.
B hOPMHPOBAHHH COBPEMCHHOI HAYIHOIH XapakTepu3oBaTh OUOJIOTHIO KaK HAYKY,
KapTuHbI Mupa. Cucrema OMOJIOTHYECKUX ZE:SEEZHP;E gcﬂfl:}?ljﬂﬁeiifniimb
HayK. paznesbl OMOJIOTUU B COOTBETCTBUE
Aemoncmpayuu: C O0OBbEKTaMH H3YYEHUS.
Hopmpemur 1. lapsun, I'. Mennen, HaspiBaTh BaxKHEUIIME OTPACIIH
H. K. Konbos, /Ixx. Yorcon u ®@. Kpuk. GHONOTHYECKHX SHAHMH 1 347144,
Tabauywl u cxemvt: «MeTOIBI TO3HAHUS crosimme nepex Guonorneii XX| B.
KUBOU PUPOIBI»

1.2 | MeTozpl mo3HaHus 1 Mertoasl MO3HAHUA JKUBOU IPUPOLBI PackpriBaTh conepkanne TEpPMHUHOB U

YKUBOU TIPUPOIbI

(HaburoieHre, DKCIICPUMEHT, OIMCaHHUE,
U3MepeHue, Kiaccupukams,
MOJIEJIMPOBAHUE, CTATUCTUYECKAas
00paboTKa JTaHHBIX).

Jemoncmpayuu:

TIOHSATHUM: HAYYHBIA METOJ, METOIbI
HCCIICI0OBaHUS.

XapakTepu30BaTb OCHOBHBIE METO/IbI
TTO3HAHMS )KHBOUM TIPUPO/II: HAOIIIOICHHE,
SKCIIEPUMEHT, ONMMUCAHUE, U3MEPEHNUE,
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Tabauywvl u cxemol: «MeTOIBI TO3HAHUS
KUBOU IIPUPOJIBD».

Jlabopamopnvie u npaxmuueckue
paoomuwi:

[IpakTnueckas padora Ne 1.
«/cnonb30BaHNe pa3IMYHbIX METOI0B
MIPY U3YYCHUH OMOJIOTHIECKUX
O00BEKTOBY

KJ1accuuKaIus, MoJeINPOBAHNUE,
CTaTUCTHYECKasi 00paboTKa JaHHBIX

Hroro 4acoB 1o teme

2

Tema 2. JKuBble cucTeMbl U

HX OpraHu3amnus

2.1

buonornueckue
CHUCTEMBI, IIPOLIECCHI
Y UX U3YYECHUE

1

JKusbie cuctemsl (OMOCHCTEMBI) Kak
MpeAMET U3y4deHUsi OMOJIOTUH.
OTanuue )XKUBBIX CUCTEM

OT HEOPTaHUYECKON TTPUPOLBI.
CBoiicTBa OMOCUCTEM M UX
pazHooOpaszue.

YpoBHU opraHu3aIiiud OHOCUCTEM:
MOJIEKYJIIPHBIN, OPraHOUIHO-
KJIETOYHBINA, OPTraHU3MEHHBIM,
NOMYJIILIMOHHO-BUA0BOM,
AKOCUCTEMHBIH (OMO-TEOIICHOTHYECKHH),
OmochepHbIii.

Hayxku, nzydaroniyue OnocucTeMbl
Ha pa3HbIX YPOBHSIX OpraHU3aIlUHU.
Hemoncmpayuu:

Tabruywvl u cxemwvl: «OCHOBHBIE
[IPU3HAKU KU3ZHW», «Y POBHU

PackpeiBaTh comepxanne TEPMHUHOB U
TIOHATHH: CHCTEMAa, OMoIornyecKas
CUCTEMa, SJIEMEHTBI CHCTEMBI, CTPYKTYypa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CHCTEM,
0OMEH BeIeCTB, Pa3MHOXKEHHE, POCT,
pa3BUTHE, HACIEACTBEHHOCTbD,
U3MCHYHMBOCTD, Pa3IpaKUMOCTh,
AHEPro3aBHUCHUMOCTb, YPOBHH
opraHu3aiuu XU3Hu (OMOCUCTEM).
XapakTepru30BaTh MPUHIIUIIEI
OpraHu3aIii OMOCUCTEM: OTKPBITOCTD,
BBICOKAs yIIOPSA0YEHHOCTbD,
CaMOpETyJISIINS, HePAPXUIHOCTD.
[lepeuncnsaTe yHUBEpCAIbHBIE CBOWCTBA
YKUBOTO: €MHCTBO XHMHUIECKOTO
COCTaBa, pa3apakUMOCThb, JIBUKEHUE,
rOMEOCTa3, POCT U Pa3BUTHE,
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OpPraHM3aLUU KUBOUIPUPOABD».
Mopens monekynsl JTHK

HACJIeZICTBEHHOCTh, U3MEHYNBOCTb,
3BOJIOLMS (MPUCTIOCOOICHUE

K U3MEHSIOIIUMCS YCIOBHUSM).
[TpuBOAWTH TPUMEPHI OHOCHCTEM
Pa3HOTO YpPOBHSI OpraHU3allH U
CpaBHUBATh MPOSIBIICHUS CBOWCTB
’KUBOTO Ha Pa3HBIX YPOBHSIX.
XapaKkTepru30BaTh OCHOBHbBIE MPOIIECCHI,
pOTEeKarole B OnocucTeMax:

0OMEH BEIECTB U MPEBPAICHUE
HEpPIrHH, CAMOBOCIIPOU3BEICHHUE,
CaMOperyJIsIus, pa3BUTHE.

Cobmoiath npaBuiia 6EpeKHOTO
OTHOIICHHUS K KUBOU MPHPOJIC

Htoro yacos mo teme

1

Tema 3. XuMu4ecKHii COCTAB U CTPOEHHUE

KJIICTKHA

3.1

XMMHWYECKUU COCTaB
kjeTku. Boga u
MUHEPaAIbHbBIEC COJIU

1

XHMMHUYECKUH COCTAB KJIETKH.
XHUMHYECKHUE DJICMEHTHI:
MAaKpO3JIEMEHTbI, MUKPOJJIEMEHTBHI.
Bona n MuHepanbHbIE BEIIECTBA.
OYHKIIUK BOJIBI U MUHEPATbHBIX
BellecTB B kKieTke. [lognepxanue
OCMOTHYECKOro OalraHca.
Hemoncmpayuu:

Juacpammor: «Pacupenenenue
XUMHUYECKHUX IJICMEHTOB B HEXKUBOM
npupojie», «PacnpeneneHne XuMu4eCKux

PackpriBaTh copepkaHne TEPMUHOB

U TIOHSATHI: 3JIEMEHTbI-OMOTEHBI,
MaKpO3JIEMEHTbI, MUKPO3JIEMEHTHI;
MUHEpaJIbHbIC BEIIECTBA, MOJIEKYJIa
BOJIbI KaK JMIIONb, BOJOPOTHBIC CBS3H;
ruapodunbHbie U TUAPOPOOHBIE
BEIIIECTBA.

Jloka3pIBaTh €IUHCTBO 3JIEMEHTHOTO
coCTaBa KaK OJHO U3 CBOMCTB KHUBOTO.
Pacnipenensats XUMHUECKHE DJIEMEHTHI
10 TPpyNIaM B 3aBUCUMOCTH
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3JIEMEHTOB B JKMBOU IPUPOJIEN.
Tabauyer u cxemwi: «llepuoguyeckas
TaOIUIa XUMHUYECKUX DJIEMECHTOBY,
«CTpOEHNEMONEKYIBI BOJBI»

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OPraHu3McE; XapaKTCprU30BaTh POJIb
OTACIBHBIX 3JICMCHTOB.

BBISBIATE CBSI3b MCXKOY COCTAaBOM,
CTPOCHHUECM MOJICKYJIbI XUMHUYCCKOI'O
COCAUHCHUS U €TO q)YHKLII/ISIMI/I B KJICTKC

3.2 | benku. CocraB u benku. CocraB u cTpoeHue OEnKoB. PackpbiBatTh conepxaHue TEPMHHOB U
CTpoeHue OeIKOoB AMHHOKHUCIOTHI — MOHOMEPHI OEJIKOB. NOHATHUI: OEJIKHU, TOJTUMEPBI, MOHOMEDHI,
He3zameHnumbie u 3aMeHUMBbIE AMUHOKMCJIOTBI, IENTU]IHAS CBS3b,
AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIN NOJUIENTHI, JeHATypaLusl.
cocTaB. YPOBHH CTPYKTYPHI OCIIKOBOM XapakTepu3oBaTh OCIKH KaK KIIacc
MOJIEKYJIbI (TIEpBUYHAs, BTOPUYHAS, OpPraHUYECKUX COEIMHEHUM;
TPETUYHAS U YETBEPTUYHAS CTPYKTYpa). | KIacCu(UIMPOBATh UX 1O CTPOCHHIO
XUMUYECKUE CBOMCTBA OENKOB. (rnoOyssipHble U GUOPUILISIPHBIE OENKK),
buonorunueckue GpyHKIUNA OENKOB. NEPEUUCTATh U XapaKTEPU30BaTh
Jlemoncmpayuu: ¢GyHKIHN OEIKOB
Tabauywl u cxemol: «CTpoeHue
MOJIEKYJIbI OeNKay.
ObopyooeaHue: CBETOBOW MHUKPOCKOII,
MHUKpOIpenapaThbl
3.3 | depMeHTHI — depMeHThl — OUOIOrHYECKUe PackpbiBaTh conepikaHre TEPMUHOB U
OHOJOrnYEeCKHe KaTajan3aTophbl. NOHATUMN: (PEPMEHTBI, aKTUBHBIH IIEHTP,
KaTajau3aTopbl CrpoeHue GpepMeHTa: akTUBHBIA IEHTP, | CyOCTpaTHas CieU(PUUHOCTbD,

cyOcTpaTHas crieru@UIHOCTD.
KodepmenTsl. ButamuHBI.
Otmuuus GpepMeHTOB

OT HEOPTaHMYECKUX KaTalln3aTOPOB.

Ko(hepMeHThI, OEIKN-aKTUBATOPHI U
OENKU-UHTUOUTOPBHI.

VYka3bpIBaTh OTIUYHS (PEPMEHTOB

OT HEOPraHWYECKUX KaTaJru3aTOPOB.
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Hemoncmpayuu:

Tabmuyet u cxemolr: «CTpoeHUE
dbepmeHTay.

Obopyoosanue: 000pya0BaHUE
JUTSL TIPOBEICHUST HAOJIIOICHUIH,
M3MEpPEHUH, SKCIIEPUMEHTOB.
Jlabopamopnwie u npakmuuecKkue
pabomowi:

Jlaboparopras padota Ne 1. «3yuenue
KaTAJIMTUIECKON aKTUBHOCTH
(dbepMeHTOB (Ha TPUMEPE aMUJIIA3bI
WJIU KaTaJiasbl)»

OOBSICHATH pOJIb (PEPMEHTOB

B ()YHKIIMIOHUPOBAHUU KUBBIX CUCTEM,
B MIPOMBIIJICHHOCTH, B MEJIUIIMHE,

B MOBCEJHEBHOM KU3HU 4YEI0OBEKa

3.4

VrneBonasl. JInmmmael

YrneBobl: MOHOCaxapuIsl (TIIOKO3a,
pub03a 1 1e30Kkcupr003a), AUcaxapuabl
(caxapo3sa, JJakT03a) U MoJIUcaxapubl
(Kpaxmai, IITUKOTEH, LEJITI0103a).
buonornyeckue QyHKIIMN yriIeBOIOB.
JIMmuabL: TPUTITHIICPUIBI,
bochoaunuapl, CTEpOUIBI.

IMuapodunbHO-THAPODHOOHBIE CBOMCTBA.

buonornueckue QpyHKIIMN JTATTHIOB.
CpaBHeHUE YIiieBOIOB, OCIKOB U
JIUTINAJIOB KaK UCTOYHUKOB DHEPTHUU.
Hemoncmpayuu:

Tabauywvl u cxemovl: «YTIECBOIBIY,
«JIunmmaeny.

Obopyoosanue: 000pya0OBaHUE

PackpeiBaTh comepxanne TEPMHUHOB U
MOHATHI: YTIIEBOIBI, MOHOCAXAPHU/IBI,
Jcaxapuabl, TOJUCAaXapUibl, TIIIOK03a,
pubo03a, ae30Kkcuprbdo3a, caxaposa,
JIAKTO3a, MaJIbTO3a, IEJITI0JI03a
(kneTyaTka), Kpaxmall, FIIMKOTeH;
JIMITHIBI, TPUTTUIEPUIBI (KUPBI, Macia),
dbochonunuIbl, CTEPOUIBI.
XapakTepu30BaTh YrieBOAbI, JIATTHIHI
KaK KJIACCOPTaHUYECKUX COCAUHECHUMU.
KnaccupunupoBaTh yriaeBOabl ¥ TUTTHIBI
M0 CTPOCHUIO; IEPEUUCTIATh PYHKITUU
YIJIE€BOJIOB U JIMITHJIOB.

CxemaTH4eCcKu M300paxkaTh CTPOCHHE
MOJICKYJT YTJICBOJIOB, JTUITHIOB
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JUTSl IPOBEICHUSI HAOJIIOICHUH,
MU3MEPEHUH, DKCIIEPUMEHTOB

3.5 | HykneuHoBbIe Hyxneunossie kucnorsl: JJHKu PHK. PackpeiBaTh conep:kaHue TEPMUHOB U
KUCIOThI. ATO Hyxneornabsr — MOHOMEPHI HNOHSTHI: I€30KCUPUOOHYKIEUHOBAs
HYKJIEMHOBBIX KUCIIOT. CTpoeHue n kucnora (JIHK), pubonykinennoBas
¢byuxun JJHK. Crpoenue u pyHkuuu xuciora (PHK), nykiieorun,
PHK. AT®: crpoenue u GhyHKITUN. MOJIMHYKJICOTUAHAS LEIb
Hemoncmpayuu: (MOMMHYKIIEOTH/T), KOMILJIEMEHTAPHOCT,
Lopmpemuwi: [1x. Yorcon, @. Kpuk, dbynkuun JIHK (xpanenue u nepegaya
M. Vunkunc, P. ®pankinH. HACJICACTBEHHOM MH(pOPMAIINH); BUIbI
Tabauyvl u cxemol: PHK (undopmanmonHas, TpaHcrnopTHasi,
«HyxnennoBbie kuciotsl; JTHKY, pubocoMaiibHas); aneHo3uHTpudochar
«buocunres 6enka», «CtpoeHue (AT®), makpospruyeckasi CBs3b.
MoneKyinbl ATO». XapakTepu3nupoBaTh HYKIEUHOBBIE
ObopyodosaHue: CBETOBOW MUKPOCKOTII, KHUCJIOTHI KaK XUMUYECKHUE COETUHEHUS U
MUKpOIpenapaThbl HOCHUTENH HACJIEACTBEHHON
uH(dOopMaIHy.
OTmeuaTh 0COOEHHOCTH CTPOEHUS
MOJIEKYJ HYKJIEnHOBBIX KucaoT (IHK,
PHK) u AT®.
CxemaTuuecku u300paxarb CTpOEHUE
HYKJICOTU0B, MOJIEKYJI HYKJIEHHOBBIX
kucnor, AT
3.6 | Mcropust 1 MeTobI IMuronorus — Hayka O KIETKE. PackpeiBaTh conepkaHne TEPMHUHOB U

U3Y4YEHUS KIIETKHU.
Kierounas teopus

Knerounas reopus — npumep
B3aUMOJICHCTBHS UACH U (haKTOB
B HAy4YHOM ITO3HAHMH.

MOHATHUI: KJIIETKA, [IUTOJIOT U,
PacKpbIBaTh COACPKAHUE TTOJTOKECHHU I
KJIETOYHOU TEOPHH.
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Metonbl U3ydeHus KIETKU.
Hemoncmpayuu:

llopmpempui:

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

M. Ineinen, K. bap, P. Bupxos.
ObopyooeaHue: CBETOBOW MUKPOCKOTI,
MUKPOIIPETapaThl pAaCTUTEIHHBIX,
KUBOTHBIX NOAKTEPHAITBHBIX KIIETOK;
PUCYHKH ¢ MUKpodoTorpadusiMu

KJICTOK, ITOJIYYCHHBIC C IIOMOIIBIO
CBCTOBOI'O U JJICKTPOHHOI'O MHUKPOCKOIIa

[lepeuncnsaTe U XapakTepru30BaTh
OCHOBHBIE METO/Ibl U3YUECHUS KIIETKHU:
(TIpUrOTOBJICHUE CPE3OB,

OKpAILMBaHHE, MUKPOCKOIIMPOBAHUE,
HEHTpU(YrupoBaHue, KyJIbTUBUPOBAaHHUE
KJIETOK M TKaHEH)

3.7

Kierka
KakK IIeJIOCTHAas
JKMBas CUCTEMA

KiteTka Kak 1enocTHas KuBasi CUCTEMA.
OO61mue mpu3HaKK KJIETOK: 3aMKHYTast
HapyxHas MeMOpana, Mmonekyisl JJHK
KaK T€HETUYECKUM armapar, cuctema
cuHTe3a Oenka. Turbl KIeToK:
AYKapUOTUYECKAS] U IPOKAPUOTUUECKASI.
Oco0EHHOCTH CTpOEHUS
IPOKAPHUOTHUYECKON KIIETKH.

Knerounas crenka 6akrepuii. CTpoeHue
AYKapUOTHYECKOU KIeTKH. OCHOBHBIE
OTJINYMSI PACTUTEIIBHOM, )KUBOTHOU U
rpubHOil keTku. [ToBepxHOCTHBIE
CTPYKTYpbI — KJIETOYHAsl CTCHKA,
TVIMKOKAJIUKC, UX (PYHKITUH.
[lmazmatuyeckas MemOpaHa, ee CBOMCTBa

1 (QyHKIUU.

PackpeiBaTh conepxanue TEPMUHOB U
MOHATUH: KIJIETKU (yKapHUOTHYECKas,
IPOKAPHOTHYECKast ), TNIa3MaTHIeCKast
MeMmOpaHa (T1azManeMma), IIIMKOKAIUKC,
TPaHCIOPT BEUIECTB (IMACCUBHBIN,
aKTHBHBIN), SHAOIHUTO3 ((harommuTos,
MUHOLIUTO3), SK30LIUTO3, KIETOUHAsS
CTeHKa, HYKJICOH/I.

CpaBHHMBATh MEXIYy COOOM
IYKapHUOTUYECKHE U TPOKAPHOTHIECKHE
KJIETKH;, OTMEYaTh CXOJCTBO U Pa3Inuus
B CTPOCHUHU KJIETOK OaKkTepui,
YKUBOTHBIX, PaCTCHUI U TPHOOB
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Hemoncmpayuu:

llopmpemui: A. JleBeHryk, P. I'yk,

T. llIBann, M. Ilnelinen, K. bap,

P. Bupxos.

Tabauywl u cxemolr: «CTpoeHue
AYKapUOTHUYECKON KIETKN», «CTpoeHUE
KUBOTHOU KJIETKN», «CTpoeHue
pacTUTeNbHON KIeTKn», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKNY.
ObopyooeaHue: CBETOBOW MUKPOCKOII,
MUKpOIperapaThbl paCTUTEIbHbIX,
KUBOTHBIX U OaKTEPUATBHBIX KIETOK

3.8

Crpoenue
AYKAPUOTUYECKOU
KJIETKU

[MuTonmasma u ee opraHOU/IbI.
OnHomeMOpaHHbBIE OpTaHOMIbI KIICTKH:
OIIC, annapat ['oab1KuU, TM30COMBI.
ITomyaBTOHOMHBIE OPTaHOUIBI KJIETKH:
MHUTOXOHAPUH, TUIACTUIBI.
[TporcxoxaeHne MUTOXOHAPUHA H
mactu. Buasimnactu.
HememOpanHbie OpraHOHIbI KJICTKU:
pUOOCOMBI, KJICTOYHBINA LIEHTP,
IEHTPUOJIN, PECHUIKH, KTYTHKHU.
OYHKIIUK OPTaHOUJIOB KJICTKH.
Bxurouenus.

Anpo — peryasTOpHBIN HEHTP KICTKH.
Crpoenue sypa: sijepHast 000J104Ka,
Kapuoria3mMa, XpOMaTHH, SIPBITITKO.

PackpeiBatTh comepkanie TEPMUHOB H
MOHATHI: IIUTOIIa3Ma, OPTaHOMIbI,
sHorutazmarudeckas cethb (J11C),
arnmapart ["ombKu, TM30COMBI, BaKyOIlb,
MUTOXOHAPUH, TIIIACTHU]IBI (XJIOPOILIACTHI,
XPOMOTLIACTHI, JICUKOTIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KJIETOYHBIH
HEeHTp (LIEHTPOCOMa), PECHUYKH,
KTYTUKH, BKIFOUCHUS, AP0, SACpHAS
000J104Ka, Kapuoruia3ma, XpoMaTHH,
SJIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHHUE DYKAPHOTUIECKON
KJIETKH 110 U300paKEHUAM U

Ha MUKpOTpernaparax;
KJIaCCU(PUIIUPOBATH OPTraHOU/IbI
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XpoMocOMBIL. TpaHCIIOPT BELIECTB

B KJIETKE.

HHemoncmpayuu:

llopmpemui: A. JleBeHryk, P. I'yk,

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

P. Bupxos.

Tabauywl u cxemor: «CTpoeHue
AYKapUOTUYECKOU KIETKN», «CTpOoeHUE
KUBOTHOM KJIETKN», «CTpoeHUE
pacTUTEIbHOM KIIeTKN», «CTpoeHue
MPOKAPUOTUYECKON KIIETKW,
«CTpoeHue siipa KIETKI.
ObopyoosaHue: CBETOBOM MUKPOCKOTI,
MHKPOIIPENAPaThl PACTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnwie u npakmuueckue
paobomoi:

JlaGoparopnast padota Ne 2. «Mzyuenne
CTPOCHHUSI KJIETOK PACTEHUM, )KUBOTHBIX U
OaxkTepuii o] MUKPOCKOTIOM Ha TOTOBBIX
MHUKpPOIIpENapaTax U UX OMHCAHUE

B 3aBUCHUMOCTH OT OCOOEHHOCTEH nX
cTpoeHus (0THOMEMOpPaHHBIE,
JByMEMOpaHHbIE, HEMEMOPaHHbIE);
OMUCHIBATh (DYHKITUN KaXKJIOTO
opraHouja B KJIETKE.
XapakTepu30BaTh KJIETOUHOE AP0 KaK
MECTO XpaHeHus, nepeaaun (yIBoeHue
XpOMOCOM) U peau3aiuu
(TpaHCKpUMIIUS) HACTIEACTBEHHOM
uHGOpMAIIH KIETKH.

[lepeuncnsiTh U ONMUCHIBATH KOMIIOHEHTHI
aqpa U ux QyHKIUU;

CxemMaTU4HO U300paKkaTh CTPOCHHE
pPacCTUTENBHON U JKUBOTHOM KJIETKH.
OOBSICHATH OMOJIOTUYECKOE 3HAUCHUE
TpaHCIOpPTa BEUIECTB B KIETKE

Hroro yacoB no teme 8

Tema 4. /KuzHeeATEJIbHOCTD KJIETKH

4.1 | OOMeH BelIecTB. 2 OOMeH BenecTB, WK META00IIN3M. PackpbiBaTh conepxaHue TEPMUHOB U
[Inactuueckuit Accummanys (TUIaCTUYECKU 0OMEH ) HOHATUN: OOMEH BEILLECTB U
ooMeH. DoToCHHTES. U JUCCUMMWIISIIUS (QHEPreTUYeCKU IpeBpallleHre SHEPTUH (METa00IN3M),
XeMOCHHTE3 00OMEH) — JIB€ CTOPOHBI €IUHOTO ACCUMMJIALIMS, TJIACTUYECKUN OOMEH,
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nporiecca Meradonusma. Posb 3akoHOB
COXpaHEHHUsI BEIIECTBA U IHEPTUU

B MMOHMMaHUU MeTabonu3Ma. Turbl
oOMEHa BENIECTB: aBTOTPO(MHBIN U
rerepoTpodHbiii. Ponk dhepMeHTOB
B 0OMEHE BENIECTB M NIPEBPAICHUN
DHEPIuM B KJIeTKe. POTOCUHTES.
CaeroBasi U TeMHOBast (ha3bl
dotocunTesa. Peakiuu hotocuuTe3A.
OddexTuBHOCTH POTOCHHTESA.
3HavyeHue GOTOCUHTE3A IS )KU3HU
Ha 3emJe. BnusiHue ycnoBuid cpesl
Ha (DOTOCHMHTE3 U CIOCOOBI MOBBIIICHUS
€ro MPOJYKTUBHOCTU Y KYJIbTYPHBIX
PacTEeHUHU.

XeMocuHTe3. XEMOCUHTE3UPYIOILINE
OakTepuu. 3HAaUEHHE XEMOCHUHTE3a
IUTSL KM3HHU Ha 3eMIIe.
Hemoncmpayuu:

Ilopmpempsi: K. A. Tumupsses.
Tabauywvl u cxemol. «XJIOPOTLIACTY,
«DOTOCHHTE3

JUCCUMUJISIIIUS, SHEPTeTUYECKU OOMEH,
dboTocunTe3, POTONNU3,
dbochopunrpoBanme, NepeHOCUUK
MPOTOHOB, XEMOCUHTE3.

OmnuceiBaTh (POTOCUHTES, MPOIIECCHI,
MPOTEKAIOIINE B CBETOBOM U TEMHOBOU
dasze.

BhIABIATH NPUYUHHO-CIIEICTBEHHBIE
CBSI3M MEK]1y MOTJIOLIEHUEM COTHEUHON
DHEPTUU XJIOPODUIUIOM U CHHTE30M
Monekyn ATO.

CpaBHHMBaTh UCXOJIHBIC BEIIECTRA,
KOHEUHBIE MMPOAYKTHI U YCIOBUS
IIPOTEKAHUS PEAKLINI CBETOBOM U
TEMHOBOM (pa3bl POTOCUHTERA;
CpaBHUBaTh (DOTOCHHTE3 U XEMOCHUHTE3.
OnenuBarh 3Ha4eHHE (POTOCHHTE3A U
XEMOCHUHTE3a JJI )KU3HU Ha 3emiie

4.2

DHEPreTU4eCcKui
oOMeH

DHepreTuueckuii 0OOMEH B KJIETKE.
Paciierienue BemecTB, BhIACICHUE U
AKKyMYyJINPOBAHHE YHEPTUU B KIIETKE.
DTaribl SHEPreTHUEeCKOro OOMeHa.
['mukomms. bpoxxenuen ero BUIbL.

PackpeiBaTh conep:kaHue TEPMUHOB H
MOHSTUI: SHEPreTHYECKHUI OOMEH,
TJIMKOJIA3, MOJIOYHOKHCIIOE OpOXKEeHNE,
CIIUPTOBOE OpOXKEHUE, OUOIOTHYECKOE
OKHCIIEHUE, KJIETOYHOE JhIXaHHE,
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Kucnoponnoe okucienue, wim
KJIETOYHOE JibixaHue. OKUCIUTENbHOE
dhochopunupoBanue. IhHEKTUBHOCTh
HHEPreTUYECKOro 0OMeHa.
HHemoncmpayuu:

Tabruyvl u cxemol: «TunpIIATAHUSY,
«Metabomzmy», «MUTOXOHIIPHUS,
«OHEPreTUYeCKuii 0OMEH»

TUCCUMUJIATINS, (PEPMEHT.
XapakTepu3oBaTh OOMEH BEILIECTB U
npeBpalieHrue SHepruu (MeTadoIu3M)
KaK OJTHO MX CBOWCTB KHBOTO.
[lepedyncnsaTh 0COOEHHOCTH
MJIACTUYECKOTO U SHEPTETUYECKOTO
oOMEHa B KJIETKE; YCTaHaBJIMBATh
B3aMMOCBSI3b MEXKY HUMH.

Pazmuuate Trmel 0OMEHa BEIIECTB

B KJICTKE: aBTOTPODHBIN U
reTepoTpPOdHBII.

OnuceIBaTh 3TArbl YHEPTETUYECKOTO
oOMeHa (ITOArOTOBUTEIIbHBIH,
OECKHUCIOPOIHBIN, KUCIOPOIHBIH )

U CpPaBHUBATh UX MEXIY COOOI.
XapakTepu30BaTh PEaKIIuy TIINKOJIN3a,
OpOKeHHUsI, KJIETOYHOTO JIBIXaHMUS;
BBISBJISATH IPUYMHHO-CJICICTBCHHBIC
CBSI3M MEXKY TJIMKOIN30M, KJIETOYHBIM
JIbIXaHUEM U CUHTE30M MOJeKyla ATO.
CpaBHuBaTh 3PPEKTUBHOCTD
OECKHUCIIOPOTHOTO U KUCIOPOTHOTO
HTaIoOB

4.3

buocunres Oesnka

Peaknnu MaTpuyHOrO CHHTE3A.
I'enetnueckas nndopmarnus u JJTHK.
Peanmsanus reneTnueckon
UH(pOpMaIK B KIIETKE.

PackpeiBath copepxkaHne TEPMUHOB
1 NOHSATHM: TeH, TCHETUYECKUI KO/,
MATPUYHBIN CUHTE3, TPAHCKPUIILIUS,
TPAHCIALMA, KOJOH, aHTUKOJIOH,
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I'eneTnueckuii Kog MEro CBOMCTBA.
TpaHCKpUIILIMS — MaTPUYHBINA CUHTE3
PHK. Tpancnsius — brnocunTtes Oenka.
Otanel TpaHcasanuu. KoaupoBanue
aMHUHOKHUCIOT. Pons pubocoms
OounocuHTe3e Oemnka.

Hemoncmpayuu:

Ilopmpemwi: H.K. Konbuos.

Tabauyvt u cxemor: «Ctpoenue JIHK»,
«CtpoeHue u GyHKIIMOHUPOBAHHUE TCHAY,
«Cunre3 6enkay, «Permmkanus JJTHK»,
«l'eHeTHYEeCKUN KOI».

Obopyoosarnue: MOACIU- aNITIMKALIUU
«Y nBoenue JIHK u Tpanckpunuus»,
«buocunTe3 6enka»

pubocoma, IeHTpaIbHas 10rMa,
MOJICKYJISIpHasi OMOJIOTHSI.

OmnpenensTh CBONCTBA TEHETHIECKOTO
Koja (TPUIJIETHOCTh, OJTHO3HAYHOCTb,
BBIPOXKJICHHOCTb, YHUBEPCAIHHOCT,
HEMEPEKPHIBAEMOCTh, HETIPEPHIBHOCTH ).
OnuceIBaTh dTAIBl pean3aIuu
HACIJIeZICTBEHHOHN MH(OpMAaIIUU B KIIETKE.
CpaBHHBATh PeaKkIM MaTPHYHOTO
cuate3amonekyn PHK u Genka B kieTke

4.4

Hexnerounsie
(bOpMBI KU3HU —
BUPYCBI

Hexnerounsie popMbl )KU3HU — BUPYCHI.
HcTopust OTKpBITHS BUPYCOB

(. N. BanoBckuit). OcobeHHoctr
CTPOEHUS U )KU3HEHHOT'O LIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacrenuit,
KUBOTHBIX U YEJIOBEKA, BEI3BIBACMBIC
BUpycamu. Bupyc umMmmyHnoneduimra

yenoBeka (BUY) — Bo36oynurens CII/]a.

OOpaTHast TpaHCKpPHUIILIKS, PEBEpTa3a U
uHTerpasa. Ilpodunakruka
pacrpocTpaHeHHs] BUPYCHBIX
3a00JeBaHMl.

PackpsiBaTh copepkaHue TEPMHUHOB U
MOHATHI: BUPYC, BUPYCOJIOTHS, KaIICH/I,
OaxTepuodar, BUpyc uMMyHoiepuiuTa
yenopeka (B Y), oHKOreHHbIE BUPYCHI.
XapakTepu30BaTh BUPYChI Kak
HEKJIETOUHYIO (hOpMY KU3HU;
0COOEHHOCTU CTPOCHUS U
KHU3HEAESITEIbHOCTU BUPYCOB.
OnuceIBaTh >KM3HEHHBIN UK BUPYCOB
UMMYHOJIe(DUIINTA YETOBEKA; pa3iniaTh
Ha pucyHkax BTM ((Bupyc TabauHOit
Mo3aukH), 6akrepuodar, BUY.
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Hemoncmpayuu:

Ilopmpemui: J1. 1. IBaHOBCKHIA.
Tabauysl u cxemvi: «Bupycobi»,
«baktepuodarny; «CTpoeHue u
*u3HeHHbIN nuka Bupyca CITN/1a,
OakTeprodaray.

ObopydosaHnue: MOJEIb CTPYKTYPHI
JIHK; MaruuTHast Moelb-anInKays
«CTpoeHuE KIETKN»

OOOCHOBBIBaTH U COONIIOAATH MEPBI
npO(QUIAKTUKU PACTIPOCTPAHECHHUS
BUPYCHBIX 3a00JIEBAHMI
(pecnipaTopHBbIE, KETYTOUHO-
KUIIICUYHbIC, KJICIEBOU dHIIe(aIUT,
BUY-undexums)

Hror

O 9aCOB I10 TCMC

6

Tema 5. PazmHoxxeHHEe U HHAUBUAYAJIBHOC PasBUTHE OPraHU3MoOB

5.1

JKU3HEHHBIN 1TMKIT
KJIEeTKU. [lenenue
KJIETKU. MUuTo3

1

KreTouHnbli UKJI, U )KU3HEHHBIN IIUKIT
kieTku. MaTepdasza u MUTO3.
[Iportieccel, mpoTekaroiiue B uHTepdase.
Penukanust — peakuusi MaTpU4HOTO
cunre3a [IHK. Ctpoenue xpomocom.
XpOMOCOMHBII HAOOP — KApUOTHII.
JIMTIIIONAHBIN U TaIlJIOW JHBIN
XPOMOCOMHBIE HA0OpbI. XPOMaTH/IbI.
[{uTomornyeckrue OCHOBBI Pa3MHOXKECHUS
Y UHJAUBHUIYAJIBLHOTO PA3BUTHS
Opranu3MoB. JlejneHue KJIEeTKH — MUTO3.
Cramguun muto3a. [Ipoueccsl,
MPOUCXOASIINE HA PA3HBIX CTAIUAX
MHUTO3a. BOJIOrnYecKrii CMBICII MUTO3A.
[TporpamMmmupyemasi TuOENb KICTKUA —
arornTo3.

PackpeiBath conepkaHue TEPMHUHOB U
MOHSTHUI: KJIIETOUHBIN ITUKJI, HHTEp(da3a,
pEeAYTUTMKALINSL, XPOMOCOMa, KapUOTHII,
rarmjaoOuIHbINA, JUILIOWIHBIN
XPOMOCOMHBIN Ha0Op, XpOMaTHIBI;
MHUTO3 €ro cTaauu: npodasa, metadasa,
anadaza, Tenodasa.

OnuceiBaTh )KU3HEHHBIN ITUKIT KIIETKH;
MEPEUNCTIATh U XapaKTepPU30BaTh
NEPUO/IbI KJIETOYHOIO [IUKJIA,
CPaBHHMBATh UX MEX]Ly COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUITIOB OPTaHU3MOB, CPAaBHUBATH
XPOMOCOMHBIE HAOOPBI KIIETOK.
CpaBHUBATDH CTAAMU MHUTO3A.
Paznmuuate Ha MUKpoOTIpenapaTax
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Hemoncmpayuu:

Tabauywvl u cxemol: «KIECTOUHBIN TUKIDY,
«Pemmkanus JJTHK», «Ctpoenue
XpOMOCOMBI», «MUTO3»; MarHuTHas
MOJIeb-aNTUIMKaLKS «/leeHne KIeTKny;
moxens JJTHK.

Obopyoosanue: CBETOBOH MUKPOCKOI U
MukponpemnapaT «KapuokuHes B KIeTKax
KOpEIIKa JTyKa.

Jlabopamopnsie u npakmuveckue
paoomuwi:

Jlaboparopras padota Ne 3.
«HabmoneHne MUTO3a B KJIETKaX
KOHYHMKA KOPEIIIKa JIyKa Ha TOTOBBIX
MHKpPOIIperrapaTax»»

Y PUCYHKaX CTaJINM MHUTO34.
PackpbiBaTh OMOIOTrMYECKUIA CMBICT
MHTO3a

5.2

®opmbl
Pa3MHOXEHUS
OpraHU3MOB

DopMbI PA3MHOXKEHUSI OPTaHU3MOB:
Oecro0e 1 MoJIOBOE.

Buaer Oecronoro pa3MHOXEHUS:
NeJICHNE HAABOE M ITIOYKOBAHUE OTHO-
Y MHOTOKJIETOYHBIX, CTIOPOOOPa30BaHuKE,
BEreTaTUBHOE Pa3MHOXKEHHE.
HckyccTBEeHHOE KIIOHUPOBAHUE
OpraHU3MOB, €T0 3HAYCHUE
JISICETICKITUH.

ITonoBoe pa3zMHOKEHHE, €r0OTIMYMS
oT Oecrooro.

Jemoncmpayuu:

PackpeiBath comepikaHue TEPMUHOB
Y MIOHSATHUM: Pa3MHOXKEHUE, KJIOH,
MOJIOBBIE KJIETKHU (FaMeThl),
SH1IeKJIeTKa, CIIepMaTO30M 1, 3UT0Ta,
JIEJICHHE HAJIBOE, IOYKOBAHHE,
cropyJsius, (hparMmeHTaIus,
BEreTaTUBHOE Pa3MHOKEHHUE,
CEMEHHOE Pa3MHOKEHUE, ONbICHUE,
JBOITHOE OILJIOJIOTBOPEHUE, TOJIOBBIE
JKeJe3bl, CECMCHHUKH, SUYHUKH,
OILTIOIOTBOPEHHE (HAPYKHOE,
BHYTpPEHHEE).
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Tabauyvl u cxemwvl.: «POPMBI

Pa3MHOKEHUSI OPTraHU3MOBY, «/[BoHHOE

OILIOIOTBOPEHHE YIIBETKOBBIX
pacTeHuiy, «JleneHue KiIeTku
OakTepun», «BereraruBHoe
pa3MHOKEeHHE pacTeHui», «CTpoeHue
MTOJIOBBIX KJIETOK)

XapakTepu3oBaTh 0OCOOEHHOCTH

Y 3HAYeHHE OECIoIoro U MoJ0BOT0
CIoco00B Pa3MHOKEHHS.

Brinendats BuabI O€cnosoro
Pa3MHOXKCHHUS; BBISIBIISITH B3AUMOCBSI3U
Mexay hopMamMu U criocobamu
Pa3MHOXXEHHUS, U UX OMOJIOTHIECKIM
3HAYECHUEM.

Bnaners npuémamu BereTaTUBHOTO
pPa3MHOKEHHUS KYJIbTYPHBIX PACTCHUI
(Ha mprUMeEpe KOMHATHBIX).
XapakTepu3oBaTh MOJIOBbIE KIETKU:
SIMIEKJIETKHU, CIIEPMATO30M/IbI;
BBISIBJIATH OCOOCHHOCTHU

UXCTPOCHHUS

5.3

Meiios

Meiioz. Ctaguu meriosa. [Ipoueccsl,
MIPOUCXOJAIINE HA CTAAUSIX MEH03a.
IToBenenne XxpoMoOCcOM B MEHO3E.
Kpoccunrosep. buosiornueckuii cMpIC
Y 3HAYEHHE Meno3a.
Hemoncmpayuu:

Tabauyvl u cxemvl: «JlCICHUESKICTKI,
«Menos».

Obopyoosanue: monens JIHK;
MAarHuTHAas MOJICJIb-alILIMKaIKs
«JleneHue KIeTKn»

PackpeiBath copepkaHue TEPMHUHOB U
MIOHSITUH: MEHO03, KOHBIOT AU
XpPOMOCOM, TIEPEKPECT (KPOCCUHTOBEP)
XPOMOCOM, TaMETHL.
XapakTepu3oBaTh MEM03 Kak Criocod

KJICTOYHOI'O ACJICHUA, OIIMChIBATH Meno3
IO CTaauAM; CpaBHUBATH CTAaIWUN Meno3a

H MHUTO3a.

Paznuuate Ha PUCYHKAX CTaAHUH Meﬁo3a;

pPacKpbIBaTh OMOJOTUYECKOE 3HAUCHUE
Meno3a
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5.4 | Obpa3zoBanue u ["ameTorenes — npoiecc 06pa3oBaHuUs PackpreiBaTh conepkaHue TEPMUHOB U
pa3BUTHE TIOJIOBBIX MOJIOBBIX KJIETOK Y>KUBOTHBIX. NOHSTUI: TAMETOT€HES, CIIEPMATOTE€HE3,
KJIETOK. [losioBBIE Kee3bl: CEMEHHUKU U OOT€HEe3, CIIEPMAaTO30M ], aKpOCOMa,
OnogoTBopeHue andyHuku. OOpa3zoBaHUE U PA3BUTHE SULIEKJIETKA, TOJIAPHBIE TEIbIA.

MOJIOBBIXKJIETOK — TaMeT (CIepMaTo30u/, | XapakTepu30BaTh OCOOEHHOCTH
AUIIEKIIETKA) — CIIepMaTOreHes3 u ramMeToreHesa y >KUBOTHBIX U €r0 CTa/IUu;
ooreHe3. OCOOEHHOCTH CTPOEHUS MIOJIOBBIE KJIETKH KUBOTHBIX U ONHUCHIBATh
AUILIEKIETOK U CIIEPMAaTO30M/10B. IPOLIECC UX Pa3BUTHS.

OnnonorBopenue. [lapreHorenes. CpaBHUBATBH CIIEPMATOrEHE3 U OOT'€HES.
Jlemoncmpayuu: OnuceIBaTh OIJIOJOTBOPEHHE,

Tabnuyst u cxemol: «IIpsMoen HempsiMoe | OMONOTUYECKOE 3HAYCHHE

pa3BuTHe», «I'ameroreHes OIUTIOIOTBOPEHUS

Y MJIEKOMUTAIOIINX U YEIOBEKa».

Obopyoosanue: moaenb MeTahazHoOM

XpOMOCOMBI, MUKPOCKOTI,

MUKponpenapaThl «CriepMaTo301/1bl

MJICKOITUTAIOIIETOY, «SNIeKIIeTKa

MJIEKOITUTAIOLIET 0.

Jlabopamopnsie u npakmuuecKkue

pabomol:

Jlabopatopnas padbora Ne 4. «M3yuenue

CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOTIpernapaTax»

5.5 | UnpuBuayanbHOe NuauBuayanpHOe pa3BuTHE (OHTOreHe3). | PackpbiBaTh conepxkaHue TEPMHUHOB
pa3BUTHE OMOpHOHAILHOE Pa3BUTHE U MOHATHIA: OHTOT€HE3, YMOPHUOTEHE3,
OpPraHU3MOB (amOpuorenes). Dtanbl SMOPUOHAIBHOTO | 3UTOTa, IPOOJIeHHE, 0JIaCTOMEPHI,

pasBuUTHUA Yy HO3BOHOYHBIX ) KUBOTHBIX!

MopyJa, 6yactyna, 0JacTolEb,
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ApoOJeHue, racTpysiius, OpraHoreHes.
[TocTamOpuoHabHOE pa3BuTHE. THITBI
MOCT3MOPHUOHAIBHOTO PA3BUTHSL:
psiMOe, HE MPSIMOE (JINYMHOYHOE).
Bnusnue cpeabl Ha pa3BUTHE
OpPraHu3MoB; (PaKTOpbI, CIOCOOHBIE
BBI3bIBATh BPOXK/ICHHBIE YPOJICTBA.

Poct u pazButue pacrenuii. OHTOreHe3
[IBETKOBOT'O PACTEHHUS: CTPOEHUE CEMEHU,
CTaJiMM PAa3BUTHA.

Hemoncmpayuu:
Tabauywvt u cxemor: «OCHOBHBIE CTaAUU

OHTOreHe3a», «lIpsamoe n Henpsmoe
pa3BUTHEY, «/IBOMHOE OMIOAOTBOPEHUE
YLBETKOBBIX PACTCHUI

racTpyJsa, HelpyJa, OpraHoreHes;
3apOJIBIIIEBHIC JTUCTKH: IKTOAEpMA,
Me30/IepMa, SHTOEPMa;
MOCTAIMOPUOHAIILHOE Pa3BUTHE: TPSIMOE
1 HenpsAMoe (JITYMHOYHOE); MeTaMopdo3,
Meracropa, MUKpOCIOpa, MbLUIbLIEBOE
3€pHO, CIIEPMHUH, 3aPOABILIEBbIN MEIIIOK,
JIBOMHOE OTIOJIOTBOPEHHUE.

OnpenensTs 3Tanbl SMOPUOHATBLHOTO
pa3BUTHSI XOPJIOBBIX Ha CXeMaX U
npenaparax 1 OlUChIBaTh IPOLIECCHI,
MPOUCXOAIINE HA KaXKJIOM dTarle.
CpaBHHMBATh NEPUOBI OHTOIEHE3A;
PSMOE U HEMPAMOE (JTUYUHOYHOE)
NOCTIMOPUOHAIILHOE Pa3BUTHE,
3apOBIIIN YEJIOBEKA U IPYTUX
XOPIOBBIX.

OOBSACHATH OMOJIOTUYECKOE 3HAUCHUE
pa3BUTHUA ¢ MeTaMop(o30M;
OTPULIATENILHOE BIMSHUE AJIKOT OIS,
HUKOTHHA U APYTUX T€PATOT€HHBIX
(akTOpOB Ha pa3BUTHE 3aPObIIIA
YeJI0BeKa.

OnuceIBaTh MPOLECC ABOMHOTO
OIUIOZOTBOPEHUS Y IIBETKOBBIX
pacTeHun

Hroro yacosB 1o teme
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Tema 6. HacieacTBEHHOCTh M K3MEHYMBOCTH OPraHM3MOB

6.1 | 'eneruka — Hayka 1 [IpenMer u 3a1a4n TEHETUKH. PackpbiBaTh conepxaHue TEPMUHOB U

O HaCJIEJICTBEHHOCTH Posnb iuTonoruu u sMOpHOIOTUH MNOHSTUI: T€H, TeHOM, T€HOTHII, (PEHOTHII,

Y U3MEHYHBOCTHU B CTAHOBJICHUM reHeTUKH. Bxiaz XpOMOCOMBI, aJIJIENbHBIE T€HBI (aJIeIn),
POCCHICKUX U 3apyOeKHBIX YUECHBIX B TOMO3HI0Ta, FETEPO3UTOTA,
pa3sBUTHE FCHETUKU. METONbI FTEHETUKN | JOMHHAHTHBIA MPU3HaK (T€H),
(ruOpuI0IOrMYECKUM, pELECCUBHBIN NpHU3HAK (T€H), YUCTast
LUTOr€HETUYECKU I, MOJIEKYJIIPHO- JMHMUSL, THOPUL.
TEHETUYECKUI). [lepeuncnsaTe U XapakTepru3oBaTh
OCHOBHbBIE TEHETUYECKUE TTOHSTHS. METO/Ibl TEHETUKH: TUOPUIOIOTHUECKU,
['eneTnueckasi CUMBOJIMKA, UTOr€HETUYECKUI, MOJIEKYJISIPHO-
UCIIOJIb3yeMasi B CXEMaX CKPEIIMBAHUMA. | TCHETUYCCKUI; JOMHHAHTHBIC U
emoncmpayuu: pELECCUBHBIE IPU3HAKUA PACTEHUN U
llopmpemuwi: I'. Mennens, T. Mopras, JKUBOTHBIX.
H. W. BaBunos, C. C. UeTBepuKOB, [Tonp30BaThCsl FEHETUYECKOM
H. B. Tumodeen-PecoBckuii. TEPMUHOJIOTUEH W CUMBOJIMKON
ObopyodosaHnue: MOJEIb- alTIUKAIUS JUTSI 3aITUCU TEHOTUITMYECKUX CXEM
«MOHOruOpUAHOE CKPEIIMBAHUEY, CKpelIBaHUs
repbapuii «I'opox moCeBHO»

6.2 | 3axkoHOMEpHOCTH 1 3aKOHOMEPHOCTHU HACJIEA0BAHUS PackpeiBaTh copepixaHue TEPMUHOB

HaCJICOBAHUS [PU3HAKOB, YCTAHOBJICHHBIE U TIOHSATHI: MOHOTHOPUTHOE

IIPU3HAKOB. I'. Mennenem. MonoruOpuaHoe CKpeluBaHue, PeHOTUITUIECCKHE

MonorubpuaHoe CKpellMBaHue. 3aKOHEeIUHO00pa3us TpYNIbl, THOPUIOIOTMYECKUN METO,

CKpEIlMBaHUE ruOpUI0B NEPBOro MOoKoneHus. [IpaBuiio | YuCThIe TMHUU, JOMUHUPOBAHKUE TE€HOB

JOMHWHUPOBAHUA. 3aKkoH PacCHICINICHHA
IIPHU3HAaKOB. I'mnore3a 4uCTOTHI TaMeT.
[TonHoeu HemomHOE JOMHWHHPOBAHHC.

(moJTHOE, HETOIHOE), pacIIeTICHUE
B TTIOTOMCTBE.
OnuceIBaTh METOJIUKY MPOBEACHUS
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Hemoncmpayuu:

llopmpemui: I'. Mennens.

Tabruywvl u cxemwvl: «MoHOTHOpUAHOE
CKPEIMBAHUE U €0 [IUTOTeHEeTHIeCKast
OCHOBa», «3aKOH paCUICIUICHUS] U €ro
[IUTOTEHETUYECKasi OCHOBaY, «3aKOH
YUCTOTBI FaMET».

Obopyoosanue:

MoJIeNU-anIuIuKauu «MoHoruopuaHoe
cKpeluBanuey, «Hemnomanoe
JOMUHHpPOBaHuey, repdapuil «I opox
ITOCEBHOM»

['. MenaeneMonbITOB MO U3Y4EHUIO
HACJICIOBaHWs OJTHOW Mapbl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpriBath comepkanue 3aKOHOB
eAMHOO00pa3ns THOPUIOB IIEPBOTO
MOKOJICHHSI Y 3aKOHA PACIICTIICHHUS.
OOBSACHATH TUNIOTE3Y UM CTOTHI TaMeET.
3anuchiBaTh CXeMbl MOHOTHOPHIHOTO
CKpelIMBaHUsl, OOBSICHATh €r0
IIUTOJIOTMYECKUE OCHOBBI U PEIIATh
reHeTUYeCKue 3aJauu

Ha MOHOTHOPHJIHOE CKPEIIUBAHHE

6.3

Jurubpuanoe
CKpEIlIMBaHHUE.
3aK0H HE3aBUCHUMOI'O
HacJeI0BaHus
MIPU3HAKOB

JluruGpuaHoe cKkpemuBanye. 3aKoH
HE3aBHCHUMOT'0 HACJIeI0BaHUS
pU3HAKOB. I{uTOreHeTHYeCKre OCHOBBI
JTUTHOPUTHOTO CKPEITMBAHMSI.
AHaM3UPYIOLIEE CKpELMBaHUE.
Hcnonb3oBanne aHATU3UPYIONIETO
CKpEITUBAaHUS TSl OTpe/IeTICHUSI
TeHOTHUIIa OCOOU.

Hemoncmpayuu:

Ilopmpemui: I'. MeHnens.

Tabauyel u cxemwvi: «JlurudpuHOE
CKpemmBaHuey, «lluronorndyeckue
OCHOBBI TUTHOPUTHOTO CKPEIIUBAHUS.
Obopyoosanue: MOJEb- allIUIAKAIHS
«JluruOpuHoEe CKpEIIMBaHKUE)

PackpeiBaTh conepxaHue TEPMUHOB U
HNOHATUN: TUTHOPUIIHOE CKpELIBaHUE,
aHAJIM3UPYIOLLEE CKPEIIUBAHUE.
OmnuceiBath ONEITE [. Mennens

10 U3YYEHHIO HACIECAOBAaHUS IBYX Iap
IIPU3HAKOB Y TOPOXa MTOCEBHOTO.
PackpeiBaThe conepxkaHne 3aKOHa
HE3aBUCHUMOI0 HACIEA0BaHUs IPU3HAKOB.
[IpuMeHATP MaTEMATUYECKUN pACUYET
C TIOMOUIBIO METOZA NIEPEMHOKECHUS
BEPOSATHOCTEHN U 3aIUCH C IIOMOLIBIO
(EHOTHUNMYECKUX PaTUKaIOB
pacuienyieHns MpU3HaKOB y TOTOMKOB
1o EHOTHUITY ¥ TEHOTHUITY.
3anuchiBaTh CXeMbl TUTHOPUIAHOTO
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CKpELLMBaHUs, OOBIICHITH €r0
LATOJOTMYECKUE OCHOBBI U PEIIATh
T€HEeTUYECKHUE 3aJ1a4i Ha TUTUOPUHOE
CKpELIMBAHUE

6.4

CruensieaHoe
HacCJIEI0OBaHUE
MPU3HAKOB

CuenieHHOE HacIe0BaHHUE TPU3HAKOB.
Pa6ota T. Moprana mo crernjieHHoMy
Hacieq0BaHuIo TeHoB. Hapymenue
CLIETUICHHS TEHOB B PE3YJIbTATE
KPOCCHHIOBEpa. XpOMOCOMHAs TEOPUS
HAaCJEACTBEHHOCTH.

I'eneTnueckue Kaprel.
Hemoncmpayuu:

Ilopmpemuwi: T. Mopras.

Tabauywvl u cxemot: «Meiio3y,
«I"eHeTHYECKHE KapThl PACTCHUH,
YKUBOTHBIX U YEJIOBEKAY,
«B3auMoIeiCTBHUE aJUICIIbHBIX TEHOBY.
Obopyoosanue: MUKpoIpenapar
«Ipo3oduna» (Hopma, MmyTaruu Gopmbl
KpPBUILEB U OKPACKU TeJa), MUKPOCKOIL,
Mozenb-anmumkanus «llepekpéct
XPOMOCOM.

Jlabopamopnvie u npaxmuueckue
padoomuwi:

Jlabopatopnas pabora Ne 5. « zyuenue
pe3yJIbTaTOB MOHOTUOPHUIHOTO

U JTUTUOPHUIHOTO CKPEIIUBAHUS

PackpbiBatTh conepxaHue TEPMUHOB U
IIOHATHN: CLEIJICHHOE HACJIEIOBAHUE
PU3HAKOB, PEKOMOUHALIMS T€HOB,
TEHETUYECKUE KAPThI XPOMOCOM,
MOpPraHujaa.

Ha3biBaTh OCHOBHBIE TIOJIOKEHUS
XpPOMOCOMHOM TEOPUHU
HaclneacTBeHHocTH T. Moprana;
pacKpbIBaTh COJEpPKaHUE padOThI

T. Moprana 1o CUenjIeHHOMY
HACJIEAOBAHUIO T€HOB U PUYHHBI
HapyLIEHUS CUEIUICHUS] MEXAY FT€HaMU.
3anuchIBaTh CXEMbI CKPEILMBAHHUS

IIPU CUEIJIEHHOM HACIIEOBAaHUH,
OOBSACHATH MPUYUHBI PEKOMOUHAIIUN
T€HOB, ONPEAEIATh YUCIIO TPy
CLCIJICHUs T€HOB; PEIIaTh TEHETUYECKHE
3aJ1a4y Ha CLETUICHHOE HACIIEIOBAHNE
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y Ip030(UJIbI Ha TOTOBBIX

MUKPOITpENapaTax»

6.5 | 'eneruka momna. I'eneruka nmona. XpomMocoMHOE PackpsiBaTh conepkaHre TEPMHUHOB U
HacnenoBanue onpeneseHue mnoja. AyrocoMmsl U MOHSTHI: XPOMOCOMHBIN HabOD,
ITPU3HAKOB, ITOJIOBBIE XPOMOCOMBI. | 'OMOramMeTHbIE U | ayTOCOMBI, MIOJIOBBIE XPOMOCOMBI,
CLEIJIEHHBIX C ITOJIOM reTeporaMeTHbIE OPraHU3MBI. TOMOT'aMETHBIN 10JI, TETEPOraMeTHBIN

HacnenoBanue npu3HakoB, CHEIMJIEHHBIX | I10J, CLIEIVIEHHOE C I10JIOM HACJIEA0BaHNE
C IIOJIOM. IIPU3HAKOB.
Hemoncmpayuu: OOBSICHATH LUTOJIOTMYECKHE OCHOBBI
lopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'0O MEXaHU3MAa OINPEIACTICHUS
H.. BaBunos. 10JIa y Pa3IMYHbIX OPTraHU3MOB.
Tabruywl u cxemwl: «['eHeTHKa monay, CpaBHHMBaTh 3aKOHOMEPHOCTHU
«3aKOHOMEPHOCTH HaCJEeI0BaHU, HACJICIOBaHUs IPU3HAKOB, CLETUICHHBIX
CLEILUICHHOTO ¢ ITOJI0M», «KapruoTumnsl Y HE CLEIUICHHBIX CIIOJIOM. Pematp
YEJI0BEKa U KUBOTHBIX» TEHETUYECKHUE 33/1a4/ Ha HACJIEIOBAHUE
CLEIUICHHBIX C TIOJIOM IPU3HAKOB

6.6 | I3MEHYHBOCTE. N3MenunBOCTh. BUbI NI3MEHUYUBOCTH: PackpsiBaTh comepxaHue TEPMUHOB U
HenacnencrBennas HEHACJICCTBEHHAS U HACIICICTBECHHAS. MOHATHN: U3MEHYUBOCTb,

U3MEHYUBOCTh Posb cpenpl B HEHACIIEICTBEHHOM HaCJICACTBEHHAsA U3MCHYNBOCTD,

M3MEHYHMBOCTU. XapPaKTEPUCTUKA
MOAU(PUKATUOHHON N3MEHUYUBOCTH.
BapuanuoHHbIi psii ¥ BapraliioHHAasI
KkpuBasg. Hopma peakuuu npusHaka.
KonmaecTBeHHBIC U KAUECTBEHHBIC
MIPU3HAKU WUX HOPMA PEaKIInu.
CaoiicTBaMoAM(UKAITMOHHON
W3MEHYHMBOCTH.

HEHACJIEICTBEHHAs] N3MEHUYHUBOCTD,
Mo (pUKAIIMOHHAS U3MEHYUBOCTb,
BapHAallMOHHBIN Psijl, BADUAHTA,
BapHallMOHHAs KPUBasl, IPU3HAK,
HOpMa pPEeaKLUH, KOJUYECTBEHHBIE U
KAYECTBEHHBIE ITPU3HAKH.
KnaccuduuupoBaTs BUIbI
WU3MEHYHMBOCTH U BBISABIATH UX
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Hemoncmpayuu:

Tabnuyer u cxemol: «Buabl
M3MEHYUBOCTY, «MoaudukaoHHas
M3MEHYUBOCThHY.

Jlabopamopnwie u npakmuyeckue
pabomor:

JlaGoparopnas padora Ne 6. «M3yuenue
MOAU(UKAIIMOHHON U3MEHUYUBOCTH,
MOCTPOCHUE BapUALIMOHHOIO psijia U
BAPUALIMOHHOW KPUBOI»

OMOJIOTHYSCKHE OCOOCHHOCTH.
[lepeuncnaTs CBOMCTBA
MOAU(DUKAITMOHHON U3MEHYMBOCTH U
OOBSICHATH €€ 3HAUCHUE JIJIsl OPTaHU3MOB.
Pa3znnuarh KOMMYeCTBEHHEBIE U
Ka4ueCTBECHHBIC IIPU3HAKU;, CTPOUTH
BapUALIMOHHBIN PsiJl, BApUAIMOHHYIO
KPUBYIO, BBIYUCIISITh CpeAHEe 3HAUCHHUE
MpU3HaKa

6.7

Hacnencrsennasa
U3MEHUYMBOCTH

HacnencrBenHas, WM reHOTUINYSCKas
M3MEHYHMBOCTh. KoMOMHaTHBHAS
W3MEHUYHBOCTL. Meio03 U MOJIOBOH
MPOIIECC — OCHOBA KOMOWHATUBHOMN
M3MEHYMBOCTU. MyTarimoHHas
W3MEHYUBOCTb.

Kinaccudukarus Mmyraiuii: TeHHBIE,
XPOMOCOMHBIE, TEHOMHBIE.

YacToTa 1 NpUYMHBI MyTallAN.
Myrarennsie (GaKkTOpBbI.

3aKOH rOMOJIOTHYECKHUX PSIIOB

B HACJICJICTBEHHOM M3MEHUYMBOCTH

H. 1. BaBunosa. BuesaepHas
HACJICICTBEHHOCTb U U3MEHUMBOCTb.
Hemoncmpayuu:

lopmpemuwi: I'. ne ®pu3, H. 1. BaBunos.
Tabauysl u cxemwvi: «MyTarmoHHAs

PackpbiBaTh comep)kaHre TEPMUHOB U
MOHSATHUM: HACJIC/ICTBECHHAs
W3MEHYMBOCTH, KOMOMHATHUBHAS
M3MEHYMBOCTh, MyTallHOHHAS
M3MEHUYMBOCTh, MYTaHT, MyTAIlUU:
TE€HHbIE, XPOMOCOMHbBIE, TCHOMHBIC;
MOJUIIONINS, aHEYIUIOUAUS, MyTarcHBbl.
XapakTepru30BaTh HACIEICTBEHHYIO
W3MEHYHMBOCTH; (JOPMYIUPOBATH 3aKOH
TOMOJIOTUUYECKHX PSIOB

B HACJICJICTBEHHON M3MEHUYMBOCTH

H. 1. BaBuiioBa u 0OBsCHITH €ro
3HAYECHUEJIS OMOJIOTHH U CEJICKIIUU.
KnaccuduiupoBars MyTaruu: reHHbIC,
XPOMOCOMHBIE, TCHOMHBIE U ITPUBOJAUTH
IPUMEPBI MYTALUH.

OOBSACHATh TPUYUHBI BO3SHUKHOBCHUS
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N3MEHYHBOCTH.

ObopyoosaHue: MUKPOCKOT,
MuKporpenapat «Jlpozoduna» (HopMma,
MyTau# GOPMBI KPBUTLEB U OKpacKa
Tena); KOMHATHBIE PACTCHHSI C TIECTPO
OKpacCKOH JIMCThEB.

Jlabopamopnusle u npakmuyeckue
pabomowi:

JlaGoparopnas padota Ne 7. «AHanu3
MyTaIil y 1po30(uisl Ha TOTOBBIX
MHUKpOIIperapaTax»

MyTalHH, posib (PAKTOPOB-MYTareHOB.
CpaBHUBaTh BHUJIbI MYTALIMM; BBISABISATH
IIPUYUHBI HACJIEACTBEHHON
W3MEHYMBOCTH, MCTOUYHHUKU MYTareHOB
B OKpYXarolen cpejie (KOCBEHHO).
XapakTepu30BaTh BHESAIEPHYIO
HACJIEJICTBEHHOCTh U MI3MEHUYHBOCTH

6.8

I'eneTuka yejoBeka

I'eneruka uenoseka. Kaprorun
YyeJIOBEKa.

OcCHOBHBIC METO/Ibl TCHETUKH YEJIOBEKA:
reHeaJOTHYSCKUM, OJTM3HEIIOBBIH,
IIMTOICHETHYECKHI, OMOXMMHYECKHUH,
MOJIEKYJISIPHO-T€HETUUECKHUU.
CoBpeMeHHOE OIpe/IeJICHUE TeHOTHIIA:
MMOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UHCIIE

¢ nomopwio [111P-ananu3a.
HacnencrBennbie 3a001eBaHus
YyeJIoBeKa: TeHHBIC 00JIe3HH, 00Ie3HU

C HACJIEICTBEHHOM
MPEIPACIIONOKEHHOCTIO, XPOMOCOMHBIE
oone3an. CoMaTUUECKUE U
TE€HEPATUBHBIC MYTAIINH.

PackpeiBaTh conepxaHue TEPMUHOB U
MOHATUHN: KApUOTHI YeJIOBEKa,
IIUTOTCHETUYECKUA METO/I,
TeHEAIOTUYECKU METOJI, POJIOCIIOBHEIE,
OJIM3HETIOBBIN METOI, HACJICICTBCHHBIC
0ose3HH: (MOHOTCHHBIE,

C HacJICACTBCHHOH
MIPEIPACTIONOKEHHOCTBIO,
XPOMOCOMHBIE), METUKO-TEHETUYECKOE
KOHCYJIbTUPOBAHHUE.

[lepeuncnsiTh 0COOEHHOCTH U3YUEHHUSI
TCHETUKH Y€JI0BEKA; IPUBOIHUTH
IIPUMEPHI HACJICJICTBEHHBIX O0JIe3HEH
YeJI0BeKa, XapaKTEPU30BaTh METOIBI UX

poUIaKTUKU; 00OCHOBBIBATH 3HAYCHUE

MCANKO-TCHCTHYCCKOI'O
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CtBOIOBBIC KIIETKH. [IpuHIIATIBI
310pOBOT0 00pasa >KU3HU, TUArHOCTUKH,

HpO(l)I/IJ'IaKTI/IKI/I H JCUYCHUS 'CHCTUYCCKUX

0one3nelt. Meauko-reHeTuueckoe
KOHCYJIbTUPOBAHHUE. 3HAYCHUE
MEIUIITHCKOU T€HETUKH

B MIPEJOTBPAIICHUU U JICYEHUU
TeHETHYECKUX 3a00JICBaHMI YEIOBEKa.
Hemoncmpayuu:

Tabauywvl u cxemor: «HaciemoBanue
pesyc-dakropa», «I eHeTuka rpymm
KpOBW.

Jlabopamopnvie u npaxmuueckue
paoomuwi:

[IpakTrueckas padora Ne 2.
«CocTaBlieHHE 1 aHAJU3 POIOCIOBHBIX
YeJI0BEeKa»

KOHCYJIbTUPOBAHU.

BrIsIBISTE U CpaBHUBATH MEXAY COOOM
JIOMUHAHTHBIE U PELIECCUBHBIE MPU3HAKU

YCJIOBCKaA.
CocTaBisTh U AHAJIN3UPOBATb
POAOCITIOBHBIC YCIIOBCKA

Htoro yacos mo Teme 8
Tema 7. Cenexknusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTHH
7.1 | Cenekmus KaKk HayKa 1 Cenekius Kak HayKa U Mpoiiecc. PackpeiBaTh conep:xaHne TEPMUHOB

H IIpOoHecCC

3apoxaeHNEe CeNEKIIMU U JOMECTHUKAITHS.

Yuenne H. 1. BaBuiioa o nentpax
MHOr000pa3usi U MPOUCXOKIACHUS
KYJIBTYPHBIX PACTCHUM.

LleHTpBI IPOUCXOKAECHUS TOMALTHAX
KVUBOTHBIX.

Copr, noposa, mramm.

¥ TIOHSITUI: CETIeKIIHs, COpPT, MOpo/Ia,
IITaMM, JIOMECTUKAIUS, WIH
OJIOMAIlIHUBaHUE, [IEHTPBI
MHOT000pa3usi U MPOUCXOKACHUS
KYJIbTYPHBIX PacTeHUMN U
KUBOTHBIX, THOpUIU3ALNS,
MCKYCCTBEHHBIN 0TOOP.
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Hemoncmpayuu:

Ilopmpemwvi: H. 1. BaBunos.
Tabnuyel u cxemwi: xapta «l{eHTpHI
MHOT000pa3usi ¥ IPOUCXOKACHUS
KyJIbTypHBIXpacTeHu», «Ilopoasl
JOMAIIHUX KUBOTHBIX», «CopTa
KYJBbTYPHBIX PaCTCHUI.
ObopyoosaHnue: Myasi KU TUIOAOB U
KOPHEIUIOA0B JUKUX (HOopM H
KYJIbTYPHBIX COPTOB PACTCHUII;
rep6apuii «CeabCKOX035CTBEHHbIE
pacTeHus»

Ha3spiBaTh 1 cpaBHUBATh OCHOBHBIE
ATallbl Pa3BUTHUS CEJICKIIUU.

Nznarars yuenue H. U. BaBunosa

0 IIEHTPaX MPOUCXOXKICHUS KYJIbTYPHBIX
pacTeHuii; pa3indaTh HEHTPhI HA KapTe
MHUpA, CBSI3bIBATh UX MECTOIOJIOKEHUE

C OYyaraM BO3HUKHOBEHUSIPEBHEUIINX
[IUBUJIN3AIUH.

CpaBHUBATBH cOpTa KYJIbTYpPHBIX
pacTeHui, MOPOJAbI JOMAIITHUX
KUBOTHBIX U MX THUKUXIIPEIKOB.
OueHuBarh poJib CENEKIUN

B 00€CIieueHUH MPOIOBOJILCTBEHHOM
0€30MacHOCTH YeJIOBEUECTBA

7.2

Metoasl u
JIOCTHXKECHUSA
CEJIEKIIMU PaCTCHUM
1 KUBOTHBIX

CoBpeMeHHBIE METO/IbI CEJIEKIUU.
MaccoBblii M1 UHIMBUYaJIbHBIN OTOOPHI
B CEJIEKIIUMPACTEHUN U KUBOTHBIX.
OrueHka sKcTepbepa.
bi3kopoaCcTBEHHOE CKPEIIMBAHUE —
UHOpuAMHT. Yucras JIuHUS.
CkpelyBaHue YUCTHIX JIMHUM.
I'erepo3uc, wim rudpugHas cuia.
HeponcreeHHOE CKpeluBaHue —
ayrOpuauHr. OtnanéHHas
ruOpuanzanus u e€ycrexu.
HckyccTBEHHBI MyTAareHe3 U MOJy4eHUE
ITOJIMIUIONJOB. [IOCTHKEHHUsI CeeKIun

PackpbiBatTh conepxaHue TEPMUHOB U
MOHSTUI: UCKYCCTBEHHBIN OTOOD,
MaccOBBIA 0TOOP, UHIUBUIYATbHBIN
0TO0p, FKCTEPHEP, OJIMZKOPOACTBEHHOE
CKpEILMBaHUE, YUCTasl JIUHMSI, TETEPO3NUC,
HEPOACTBEHHOE CKpPEUIMBAHUE,
VCKYCCTBEHHBII MyTarcHes,
noymiionibl. CpaBHUBATh (POPMBI
HCKYCCTBEHHOI'0 0TOOpa (MaccoBOro u
UHAMBUIYAJIBHOT0), BUJBI
rubpuan3anuu (OJIM3KOPOJICTBEHHON U
OTJIaJICHHOM ), CIOCOOBI MOTyYEHUS
MOJIUIIIIONUIOB.
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pacTEeHU, dKUBOTHBIX U
MUKPOOPTaHU3MOB.
HHemoncmpayuu:

llopmpemuwvi: . B. MuuypuH,

I'. 1. Kaprieuenko, M. ®. I1BaHOB.
Tabauywvl u cxemol: «OTHaICHHAS
rubpuausanus», «PaboTer akameMuka
M. @. Banosay, «Iloaurmmonausy.
ObopyoosaHnue: Myasi KU TUIOAOB U
KOPHEIJIOI0B TUKUX (hOpPM U
KYJbTYPHBIX COPTOB PACTCHUMH.
Jlabopamopnsie u npakmuyeckue
paoomuwi:

Okckypcusi «OCHOBHBIE METO/IBI U
NOCTHKEHUS CEJIEKIMN PACTEHUN U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHUIO,
IUIEMEHHYIO0 hepMmy,
COPTOUCIIBITATEIbHBIN y4aCTOK

WJIU TETUIMYHOE XO035IUCTBO)

[IpuBOAUTE IPUMEPBI TOCTUKEHUN
CEJIEKI[MU PACTEHUIN U KUBOTHBIX

7.3

buorexnonorns
Kak OTpacib
MPOM3BOCTBA

buorexnonorus kak orpacib
pou3BOJICTBA. [ 'eHHAs WHIKEHEPHS.
Oranbl co3aanus pekomOonHantHo JTHK
Y TPAHCTEHHBIX OpraHu3MoB. KiietouHnas
nHxeHepus. KieTouHble KynbTypBhl.
MUKpPOKJIOHAIbBHOEPA3MHOKEHHUE
pactenunii. KiionnpoBanue
BBICOKOIPOTYKTUBHBIX

PackpbiBaTh conepkaHue TEPMUHOB U
MOHATUI: OMOTEXHOJIOTHS, KIETOUHAas
WHXEHEpUsl, TeHHasi UH)KEHEPHS,
KJIOHUPOBAHUE, TPAHCTECHHbBIE
opranusmel, [MO (renernyecku
MOAU(PUITMPOBAHHBIE OPTaHU3MBbI).
XapakTepu3oBaTh OMOTEXHOJOTHIO KaK
OTpacib MPOU3BOACTBA, OCHOBHBIE
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CENBbCKOXO3MCTBEHHBIX OPraHU3MOB.

DKOJIOTUYECKUE N ITUYECKUE TIPOOJIEMBIL.

I’'MO — reHeTudecku
MOU(DHUITUPOBAHHBIC OPTaHU3MBI.
HHemoncmpayuu:

Tabauywvl u cxemol: «OOBEKTHI
onoTexHonorumn», «KiuetTounnie
KYJbTYpPbI U KIOHUPOBAHUE,

«KoHCcTpyHpoBaHUE M TIEPEHOC T'E€HOB,

XPpOMOCOM»

JOCTHIXKCHMUA OMOTEXHOJIOTHH B 00J1aCTH
IMPOMBIIIIJICHHOCTH, CCIILCKOI'O XO03s1CcTBa

Y MCIIUIIMHBI.

[lepeuncnsaTe U XapakTepu30BaTh
OCHOBHBIEMETO/IBl U JTOCTHKCHHUSI
OMOUHKEHEPUH.

OO6CcyxaaTh IKOJIOTMUECKUE U
TUYECKUE aCMIEKThl HEKOTOPBIX
UCCIIeIOBaHUN B 00J1aCTH
OMOTEXHOJIOTHUH (KJIOHUPOBAHMS,
UCKYCCTBEHHOT'O OIJIOZOTBOPEHHUS,
HAMpPaBJICHHOTO U3MEHEHHS TeHOMa |
CO3/IaHMS TPAHCTEHHBIX OPTaHU3MOB)

Hroro yacoB o reme 3
Pe3epBHOE BpeMst 1
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI' PAMME
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11 KJIACC
HanmenoBanue
No KommuectBo OCHOBHBIE BUJIBI IEATEIHLHOCTH
pa3aeiioB U TEM [IporpammHoOe coaepxanue
n/m 4acoB o0y4Jarommxcs

y4eOHOr 0 MpeaMeTa

Tema 1. DBOJMIOLUOHHAA OMOJIOT S

1.1

DBOIIONUA U METOJBI
€€ N3y4eHus

1

[IpeanochIK BOSHUKHOBEHHSI
HBOJIIOLIMOHHON TE€OPHH. DBOIIOIMOHHAS
Teopus U €€ MECTO B OMOJIOTHHU.
Bimsinue 5BONMIOIMOHHON TEOPUU

Ha pa3BUTHE OMOJIOTUHU U JPYTUXHAYK.
CBuaeTenscTBa 3BOJIOLUY.
[laneonTonornyeckue:
MOCTIeI0BATEIbHOCTh TOSBIICHUS BUOB
B MTAJICOHTOJIOTUYECKOM JIETOMHUCH,
nepexoaHbie (HOpMBI.
Bbuoreorpaduueckue: cXoICTBO U
paznuune payH udiop MaTepuKkoB U
OCTPOBOB. DMOPHOJIOTUYECKHUE: CXOJICTBA
U paznuuusi SMOPHOHOB Pa3HBIX BUJIOB
[I03BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHUE:
rOMOJIOTUYHBIE, aHAJIOTUYHBIE,
pPYAUMEHTAapHbIE OpraHbl, aTABU3MBI.
MoueKkynsipHO-O0MOXUMHYECKHE:
CXOJICTBO MEXaHHU3MOB
HACJICZICTBEHHOCTH U OCHOBHBIX

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSATUH: IBOJIOIHS, TIEPEXOTHBIC
(dhopMbl, GUITOTCHETHYECKUE PSJIBI,
BUIBI-OHIEMUKH, BUJIBI-PEITUKTHI,
3aKOH 3apOJIBIIIIEBOTO CXOJICTBA,
OMOTeHEeTUYECKHIA 3aKOH,
TOMOJIOTMYHBIC U aHAJOTUYHbBIC
OpraHbl, pyIUMEHTapHbBIEC OPTaHFbI,
aTaBU3MBI.

[lepeuncnsaTe OCHOBHBIC ATAITbl Pa3BUTHS
ABOJIFOLIMOHHOU TEOPUHU.
XapakTepu3oBaTh CBUACTEIHLCTBA
ABOJTIOIMH: TIAJICOHTOJIOTHYECKHE,
ouoreorpaguyeckue,
AMOPHOIIOTHYECKUE, CPABHUTEIILHO-
aHATOMUYECKHE, MOJICKYIISIPHO-
OMOXHMHYECKHUE.

[IpuBOIUTE MPUMEPHI TEPEXOTHBIX
dbopM opraHu3MoB, (HUIOTEHETUIECKUX
PSIOB.

[TpuBouTh HOPMYTUPOBKU 3aKOHOB
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METa0OIMYECKUX MYTeH y BCEX JKUBBIX
OpPraHu3MOB.

HHemoncmpauuu:

Topmpemuwi: K. JIunuen, XK. b. Jlamapk,
Y. lapsun, B. O. KoBaneBckuid,

K. M. bap, O. I'ekkens, @. Mrosuiep.
Tabauywvt u cxemol: «Pa3Burue
OPraHM4YeCcKOro MUpa Ha 3emJe,
penbedHbie TaOIUITBI «3apOIBITITH
TTO3BOHOYHBIX KUBOTHBIXY,
«ApXeonTepuKc.

ObopyooeaHue: Guoreorpadpuyeckas
KapTa MUpa; KoJuteKuus: «DopMbl
COXPAHHOCTH HMCKOITa€MbIX KUBOTHBIX U
pacTeHui»; BIaKHBIC ITpenapaThl
«Pa3BuTne HacekoMoroy», «Pa3zBurue
JISITYILIKU

OMOTreHETHYECKOTO U 3apO/IBIIIICBOIO
CXOJICTBa

1.2

Hcropus pazsutus
MPEICTABICHUN
00 3BOJIIOIIUU

OBomonmonHas Teopust Y. Jlapsuna.
[Ipennoceliku BOZHUKHOBEHUS
napBUHU3MA. J[BUXKYIME CUITBI
ABOJIIOIMM BUJOB 10 [lapBuHy
(M30BITOYHOE PA3MHOKEHHUE

MIPU OTPaHUYEHHOCTH PECYPCOB,
HEONpPeAEIEHHAs] U3MEHYNUBOCTD,
O0opn0a 3a CylIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).
CuHTeTHUYECKas! TEOPHS DBOTIOITNH

PackpeiBath copepkaHue TEPMUHOB U
MOHATHUM: CHCTEMAaTHKa, €CTECTBEHHBIM
U UCKYCCTBEHHBIN 0TOOD.
XapakTepu30BaTh OCHOBHBIE
ABOIIOLMOHHBIC UACH, KOHIECIIIUU 1
TEOpPUHU; CPAaBHUBATH B3TJISAJIBIHA BUJ U
spomonuio K. JIunnes, XX.b. Jlamapka,
Y. JlapBuHa.

OuenuBath BKkiaj JINHHES B pa3BUTHE
CUCTEMATHKU U OOBSICHSATH MPUHITUTIBI
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(CTD) u e€ 0CHOBHBICIIONOKCHHUSI.
Jemoncmpayuu:

llopmpemuwi: K. JIunnen, XK. b. Jlamapk,
Y. JlapBuH.

Tabauysl u cxemvr: «Ilomynsumy,
«Kapra-cxema mapuipyra myTemecTBUs
Y. NapBunay, «@opmbl 60pbObI

3a CyIleCTBOBaHUE», «EcTecTBEHHBIN
otbop», «MHoOroobpasue copToB
pactenui», «MHorooodpasue mopoa
KUBOTHBIX)

OMHApHON HOMEHKJIATYPBI.
XapakTepu3oBaTh COACPKAHUE U
3HA4YE€HUE DBOIIOIIMOHHON KOHIIEIIINHT
K. b. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIC U
COLMAIIbHO-3KOHOMHUYECKHUE
IPEANOCHUIKA BO3HUKHOBEHUS
ABOJIIOLIMOHHOW Teopuu Y. [lapBHHa.
PackpeiBath conepxanue 3BOMOLMOHHON
teopun. /lapBuHa; cpaBHUBAaTh
HEONPEAEIEHHYIO U OINPEICIEHHYIO
M3MEHYUBOCTh, €CTECTBECHHBIN U
HCKYCCTBEHHBIN 0TOOpP, (hOpMBI OOPHOBI
3a CyLIECTBOBAHUE.

OnuchIBaTh NOJOKEHUSI CHHTETHYECKOMN
teopuu BomoIU (CTI) u 00BICHATH
e 3HaueHue MIAOMOIOTUN

1.3

Bun: xpurepun n
CTPYKTYpa.
[omymsanus kak Kak
JJI€MEHTapHas
€UHULIA BUIA

Muxkpoasosonust. [lomymsiius kak
SAMHUIIABUA U IBOJIOIIHH.
Hemoncmpayuu:

Tabauyel u cxemor: «Ilomynsuumy,
«MyTanuoHHasi U3MEHYUBOCTbHY.
ObopyoosaHue: MUKPOCKOTI,
Mukponpenapat «pozoduna» (Hopma,
MyTalu# (POPMBIKPBLILEB U OKPACKH
Tena), moaenb-anmmkanus «llepekpéct
XPOMOCOM.

PackpeIBaTh copiepikaHue TEPMHHOB U
MTOHSATUI: MUKPOIBOJIIOIUS, BUI,
KpUTEPHUH BUJIA, apeall, MOMYJISIIus,
reHooH/1, MyTaIlMi, KOMOWHAITUN
TE€HOB.

XapakTepu30BaTh BUJ KaK OCHOBHYIO
CHUCTEMATHYCCKYIO CTUHUITY U
IIEJIOCTHYIO OMOJIOTHYECKYIO CHCTEMY.
Breinensats kputepun Buga
(Mmopdonoruyeckuii, Gu3nOIOrUUECKUH,
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Jlabopamopnusle u npakmuyeckue
paoomui:

JlaGoparopnas pabora Ne 1. «CpaBHeHue
BUJIOB TI0 MOP(OJIOTUYECKOMY
KPUTEPHIO)

OMOXMMUYECKHUI, TCHCTHUCCKUH,
AKOJIOTMYECKUH, reorpauueckuii) u
MIPUMEHSTh KPUTEPUU JJIsI OMTUCAHUS
KOHKPETHBIX BHUJIOB.
XapakTepru30BaTh MOMYJISAINIO KakK
CTPYKTYPHYIOCAUHUILY BUJIA U
ABOJIOLIUH.

OnuchIBaTh MOMYJISIIHIO IO OCHOBHBIM
MOKAa3aTeJsIM: COCTaB, CTPYKTYypa

1.4 | JIBrokyImye CHITbI JIBuxytue cuibl (pakTopsl)3Boiitoni | PackpbiBaTh conepaHue TEPMUHOB U
(371IeMEHTapHbIE BUJIOB B Ipupoe. MyTannOHHBIMI HNOHATUN: KOMOUHATUBHAs
(axTOpHI) IBOIIOLIUU npoLecc 1 KOMOMHATHUBHAS M3MEHYHMBOCTb, MyTALIH, MyTallAOHHBIN
M3MEHYHMBOCTD. [[oMyIALIMOHHBIE BOJIHBI | MPOLIECC, MOMYJIALIMOHHBIE BOJIHBI,
u apeiid reno. M3omsmust 1 Murpamus. | Ipeid reHoB, U30JSLUSL, MUTPALUU.
Jemoncmpayuu: XapakTepu30BaTh 3JIEMEHTAapPHbIC
Tabauysl u cxemol: «JIBUKYILIAE CHITBI (akTOpbI HBOJIIOIIMHU: MYTALIMOHHBIN
ABOJTFOLII nporecc, KOMOMHATUBHAS
WU3MEHYHMBOCTD, OMYJISILITUOHHBIE BOJIHBI,
apei¢ reHoB, U30JALUs, MUTPALIMSL.
Y cranaBnuBaTh NPUYNHHO-
CJIEJICTBEHHBIE CBSI3H MEXY
MEXaHU3MOM U pe3yJIbTaTOM JEHCTBUS
JABUKYIIUX CUI (3JIEMEHTAPHBIX
(hakTOpOB) PBOTIOITUU
1.5 | EcrectBennslit 0T60p EcTtecTBeHHBIN 0TOOp — HamnpaBisitonil | PackpeIBaTh conepkaHue TEPMUHOB U

u ero GhopMbl

(hakTop HBOIIIOIUH.
@DopMBbI €CTECTBEHHOT'0 0TOOpA.

MTOHSATHI: €CTECTBEHHBIN 0TOOP, OOophOa
3a CYIIECTBOBaHUE.
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HHemoncmpauuu:
Tabauywvt u cxemol: «ECTeCTBEHHBIN
otbop», «boprba 3a cyliecTBOBaHKE)

OnuceiBaTh MEXaHU3M JIEUCTBUS
€CTECTBEHHOr0 0TOOpAa.
XapakTepr3oBath (POPMBI ECTECTBEHHOTO
otOopa (IBIXKYIIHNM, CTAOUITU3UPYIOUTUH,
IW3PYNTUBHBINA) U CPABHUBATH UX MEXIY
cO0OM.

XapakTtepu3oBaTth 00pb0Yy

3a CyILLIECTBOBAHUE U CPAaBHUBATH €€
BUBI (MEXKBHUI0BAs, BHYTPUBHIOBAS,
6opb0a ¢ HeOIaronpUsTHBIMU
(dakTopamMu BHEIIHEW Cpe/ibl)

1.6

PesynbraTer
ABOJTIOIINH:
IpUCIIOCOOTIEHHOCTD
OpPraHW3MOB U
BUJ1000pa3oBaHue

[Iprcnoco6IeHHOCTh OPraHu3MOB
Kak pe3ynbTat 3Bojronuu. [Ipumepst
MIPUCTIOCOOJICHU Y OPraHU3MOB.
Apomopho3bl 1 U0 AT TAIIH.
Buau BunoobpaszoBanue.

Kputepuu Buaa. OcHOBHBIE (OPMBI
BU1I000pa3oBaHus: reorpaduueckoe,
HKOJIOTMYECKOE.

Hemoncmpayuu:

Tabauyvt u cxemol:
«IIprcroco0IeHHOCTh OPraHU3MOBY,
«["eorpaguyeckoe BU100Opa30BaHUEY,
«DKOJIOTUYECKOE BUI000PA30BAHUE.
ObopyoosaHue:

Kosutekmus «IIpuMepsI 3aUTHBIX
MPUCTIOCOOJIEHUH Y )KHBOTHBIX»,

PackpriBath copepkaHne TEPMUHOB U
MOHSTUI: MPUCTIOCOOJIEHHOCTD,
MMOKPOBUTEIILCTBEHHAS U
npegocTeperaroias oKpacka,
MacKHUpOBKa, BUA000pa30BaHueE.
OnuceIBaTh MEXaHU3M BO3HUKHOBEHUS
MIPUCIIOCOOJICHUI Y OpraHKU3MOB.
BoIABIATE 110 M300pakeHUSIM, Ha KUBBIX
1 (DUKCUPOBAHHBIX Mpenaparax mpuMepbl
MIPUCIIOCOOJIEHHOCTH PACTEHUN H
KUBOTHBIX K YCIIOBUSIMCPEIbI

oOuTaHMsl, TOKA3bIBATh OTHOCUTEIILHYIO
1eJ1€CO00Pa3HOCTh MPUCTIOCOOTEHUI.
XapakTepu3oBaTh CIOCOOBI U
MEXaHU3MBbI BH1000pa30BaHNUs;
OIMKCHIBATH U CPABHUBATH OCHOBHBIC
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KOJUICKIINSI HACEKOMBIX C Pa3IUYHBIMU
TUTIAMU OKPACKH; Ha0Op IJIOI0BU
CEMSIH.

Jlabopamopnvie u npaxmuueckue
paobomol:

JlaGoparopnas padora Ne 2. «Onucanue
MPUCIIOCOOJIGHHOCTU OpPraHu3Ma U ee
OTHOCHUTEJIBHOTO XapaKTepar

(OpMBI IKOJIOTUYECKOTO U
reorpauuecKOoroBU1000pa30BaHUS

1.7

HamnpaBnenus u nytu
MaKpO3BOJIIOLINH

MaxkpoaBostonus.

DopMBbI SBOTIONUN: (DPUIIETHIECKAS,
JMBEpPreHTHAsl, KOHBEPreHTHAs,
napayensHas. HeoOpatumocTs
sBomonuu. [Iponcxoxnenue

OT HECHEIUaTu3UPOBAHHBIX
MIPEAKOB.

[Iporpeccupyroiiias crieliaan3aims.
AnanTuBHas paauaiius.
Jemoncmpayuu:

Ilopmpempwi: A. H. CeBepuos.
Tabauysl u cxemvl: «KApoMOPPO3bI»,
«nnoamanramuny, «Oo01mas
JiereHeparus.

Obopyoosanue: monaenb « OCHOBHBIC
HaIpaBJICHUS YBOJIIOIIUNY»; 00BEMHAS
Mozenb «CTpOoeHHE TOJIOBHOTO MO3ra
MTO3BOHOYHBIX»

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSITHI: MAKPOIBOJIIONUS, (PUIIOTEHE3,
OMOJIOTHYECKUI MTPOrpecc U perpecc,
apoMopdo3, uauoaganTaiuys, oomas
JeTeHepaIus, aanTUBHAs pauaIusl.
Xapaktepu3oBaTh (HOPMBI SBOTIOIHH.
BrisBrsate apomopdo3sl 1
UIMO0AIaNTallid YPACTCHUN |
KUBOTHBIX.

CpaBHUBaTh OMOJIOTMYECKUN MPOTPECC
U Ouosorudyeckuii perpecc, apoMopdos,
UAMO0AJANTAIIMIO U OOIILYIO
JIereHepaIuio.

BhISBISATH B3aUMOCBSI3U MEXKIY ITYTSIMU
Y HaMpPaBJICHUSIMH SBOJIOIHH

Y PaCTEHHUM U KUBOTHBIX

Hroro yacosB 1o teme
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Tema 2. Bo3HUKHOBEeHHE ¥ Pa3BUTHE 'KU3HU Ha 3emuie

2.1 | Uctopus xu3Hu

Ha 3eMJI€ 1 METOJIbI
€€ U3y4YCHMUs.
['unore3sl

MIPOUCX OXKICHUSI
JKM3HH Ha 3emie

2

JloHay4YHBIE TPEACTABICHUS

0 3apOXIEHNN KU3HHU. HaydHble
TUIIOTE3bl BOBHUKHOBEHHUS KU3HU

Ha 3emuie: aOMOreHe3 UIaHCIepPMHUs.
XUMHUYECKAs SBOJIFOLIUA.
AOGUOTeHHBI CUHTE3 OPraHMYeCKHX
BEILIECTB M3HEOPraHUYECKHUX.
DKCNEPUMEHTAIBLHOE TOATBEPKICHUE
XUMHUYECKOU 3BOJIFOLIHH.

HavansHble ATanbl OMOJIOTHYECKOM
somonnu. ['unoresa PHK- mupa.
dopMHUpoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3BHUKHOBEHHE MTPOTOKJICTKHU.
[lepBble KJIIETKU U UX HBOJIIOLHS.
dopMHUpPOBaHUE OCHOBHBIX TPYIITI
KUBBIX OPTaHU3MOB.
Hemoncmpayuu:

Ilopmpemui:

@. Peau, JI. ITactep, C. Munep,

A. W. Onapus, I'. IOpu.

Tabauywvl u cxemvi: «BOSHUKHOBEHUE
ConHEeYHOIl cUCTEMBDY,

«Pa3BuTHe OpraHNvecKoro MUpPay,
«PacturenbHas kieTka», «KuBoTHas
KieTkay, «lIpokaprnornueckas
KJIETKa»

PackpbiBaTh copepxaHue TEPMUHOB U
MOHSATUM: KpearmoHu3M, a0UOTEHE3,
BUTAJIU3M, TTAHCTIEPMHUSI, OMOII0I3,
KOallepBaThl, MPOOMOHTHI, CHMOHOTEHE3.
XapakTepu30BaTh METO/IbI U3YUEHUS
HUCTOPUYECKOTO MPOLLJIOr0 3eMIIH.
[TepeunciisiTh OCHOBHBIE ATallbl
XUMUYECKOM HMOMOJIOrMYECKOM
SBOJIIOLTUH.

Nznarath conepkaHue rUnoTe3 U TEOPUit
BO3HUKHOBEHHUS KU3HU HaA 3eMJIe
(KpeanoHu3Ma, CaMOIIPOU3BOJILHOTO
3apOXKJIeHUs (CIIOHTAHHOTO),
naHcnepmuu, runore3st PHK-mupa).
OnuceiBath 3kcnepumenTsl C. Musuiepa
u I'. FOpu 1o nony4eHuto opraHu4ecKux
BEILIECTB U3 HEOPTAaHUYECKUX MYTEM
a0OMOreHHOI0 CHHTE3a
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2.2

OCHOBHBI€ ATaNbl
SBOJTIOLINHT
OpraHUYeCKOro MUpa
Ha 3eMJie, pa3BUTHE
YKU3HU TI0 dpaM U
rnepruoaM

PazButure xu3HM Ha 3emiie O 3paM U
nepuonam. Karapxen. Apxenckas

U POTEPpO30KCcKast 3pbl. Ilaneozonckas
apa U e€ NepPUoJIbl: KEMOPHUICKUA,
OPJIOBUKCKHM, CUITYPUHUCKHU,
JI€BOHCKHM, KAMEHHOYT OJIbHBIN,
IIEPMCKUU.

Me3so30¥CKast 3pa U €€ IEPUOIBI:
TPUACOBBIN, FOPCKUU, MEJIOBOM.
Kalino3oiickas 3pa u €€ nepuozsl:
aJICOreHOBbIN, HECOICHOBBIM,
AHTPOIIOT€HOBBII.

XapakTepuCcTUKa KJIUMarTa v
reoJIOTMYECKUX npoueccoB. OCHOBHBIE
ATarbl 3BOJIIOLINN PACTUTEIIBHOTO U
KUBOTHOT'O MUpa. ApoMop(o3bI

y pacTeHui 1 )KkuBOTHBIX. [losiBIIeHUE,
pacuBeT U BRIMUPAHUE TPYIII KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Tabauywvl u cxemol: «Pa3Butne
OPraHru4YECKOr0 MUPAY,
reOXpOHOJIOTUYECKas Ta0InIIa;
KoJuiekIua «DopMbl COXpaHHOCTH
MCKOMAEMBbIX KUBOTHBIX U PACTEHUI.
Jlabopamopnwie u npakmuuecKkue
paoomuwi:

PackpsbiBaTh coepxaHue TEPMUHOB U
TIOHSATHUI: J0H, 3pa, MEPHUO/I,
apoMop(h03bl, UINOATATITALINH.

3HATh MOCJIEIOBATEILHOCTD YOHOB:
KaTapxeu, apxeu, IpoTepo30u,
(hanepo3oit; ap: apxeiickas,
IIPOTEPO30UCKas, MAICO30MCKas,
M€3030M CKasl, KAMHO30M CKas; TIEPUOJIOB:
KeMOPUICKUM, OPTOBUKCKHUH,
CUJIYPUICKUH, ICBOHCKUH,
KaMEHHOYT OJIbHBIN, IIEPMCKHM,
TPUACOBBIN, FOPCKHM, METTOBOM,
MaJICOreHOBBIM M HEOT'€HOBBIM,
AHTPONIOT€HOBBIU.

XapakTepu30BaTh OCHOBHBIE COOBITHS
B Pa3BUTUU OPraHUYECKOTO MHUpa

I10 3paM U IEPUOaM Ie€0JI0TUUECKON
HCTOPHH; ATaIlbl PA3BUTHS
PACTUTENBHOTO U )KUBOTHOTO MHPA.
Boeinenuts rinaBabIe apoMopd 0361
pPacTeHUH U )KUBOTHBIX.

CpaBHUBATh MEX1y COOOM
MIPEICTABUTEIIEN CUCTEMATUUECKUX
TPYIII OPraHU3MOB, BBISIBIITh YEPThI
YCIIO)KHEHUS U TIPUCTIOCOOJICHHOCTH
K YCJIOBUSIM KU3HU
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[IpakTuueckas padora Ne 1. «M3yuenue
MCKOITA€MbIX OCTaTKOB pacTEHUN U
KUBOTHBIX B KOJUIICKITUSIX).

DKCKypcHst «IDBOIIOLMS OPraHUYECKOTO
MHpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIH WIMKPACBEAUECKUI My3eil)

2.3 | CoBpeMeHHas Cucrema OpraHM4ECKOro MUpa Kak PackpriBaTh cojiepKaHue TEPMUHOB U
cucreMa oTpaxeHue 3BoJItoIuru. OCHOBHBIE MOHATUI: CUCTEMATHKa, UCKYCCTBEHHAS U
OpraHUYEeCcKOro Mupa CHCTEMaTHYCCKUE TPYIITbI OPraHW3MOB. | €CTECTBEHHas Kiaccupukaius, OuHapHas

Hemoncmpayuu: HOMEHKJIaTypa, MPUHIIUI
Tabauywl u cxemor: «CoBpeMeHHas HUEPAPXUIHOCTH.
CHUCTEMa OPraHUYECKOTO MHUPA» XapakTepu30BaTh COBPEMEHHYIO
CHUCTEMY OPraHMYECKOTro MHUpa
2.4 | DBomIOIMA YeIOBEKA DBOIOLIMS YeJIOBEKA. AHTPOIMOJIOTUS PackpbiBaTh copepxaHue TEPMUHOB U

(a"HTpOMOTEeHE3)

Kak Hayka. Pa3Butue mnpeacraBieHU

O IIPOMCXOXKJICHUM YeI0oBeKa. MeToibl
n3ydeHus antponorenesza. Cxoacrea u
pazInumsl 4eJIOBEKA U KUBOTHBIX.

Cucremarnyeckoe I0JIOKECHHE YeJIOBEKa.

Hemoncmpayuu:

Hopmpemuwi: Y. JlapBuH.
Tabruywl u cxemor: «CpaBHEHUE
AHATOMUYECKUX YEpPT CTPOCHHUS
YEJI0BEKA U YEI0BEKOOOPa3HbIX
00€3bsIHY.

Obopyoosanue: CICTIKA WA
M300paKEHNS KAMEHHBIX 0Py

ITOHSATHN: QHTPOITOJIOTUS, AaHTPOIIOTCHES,
yenoBek pa3yMmHbIii( Homo sapiens),
MPSAAMOXOKJICHHE, BTOpasi CUTHAJIbHAS
cucrema.

[lepeuncnsaTe 3a1a4n aHTPONOJIOT U,
ATAIIBICTAHOBJIEHUS U Pa3BUTHUSA
IIPEACTABICHNUN O IPOUCXOKICHUN
YEJI0BEKa.

N3narate OCHOBHBIE ITOJIOKEHUS
teopun Y. /lapBrHa, KpUTUYECKHU
OLIEHUBAaTh HEHAY4YHYIOUH(OpMAaLIHIO
O IPOUCXOXKIECHUH YEJIOBEKA.

3HATh CUCTEMATUYECKOE MTOJIOKEHHE
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NEPBOOBITHOTO YEJIOBEKA: KaMHU-
qorepsl, pyouia, ckpedia

Busia Homo sapiens, nepeuucisTh ero
MOp(0JI0ro-aHATOMUYECKHE MPU3HAKH
pPa3HOro ypOBHS (THI, KJIACC, OTPSI

u ap.).

YcranaBaMBaTh YEPTHI CXOJICTBA U
pa3MunifueoBeKa U JKUBOTHBIX.
OOBSICHATH U OIICHUBATH 3HAYCHUE
HAYYHBIX 3HAHUM O IPOUCXOKIECHUN
YeJioBeKa JJIsl TOHUMAaHUsI MECTa U POJIU
YesioBeKa B MPUPOJE

2.5

JIBHKyIIME CUIIBI

(paxTopsr)
aHTpOIOreHe3a

JIBxytue cuibl ((hakTops)
anTponorenesa. Haciencrsennas
M3MEHYHMBOCTh M €CTECTBEHHBIN OTOOP.
OO1iecTBeHHbIN 00pa3 )KU3HHU,
M3TOTOBJICHUE OPYAHH Tpyaa,
MBIIICHNE, PeYb.

Jemoncmpayuu:

Tabauyvt u cxemol: «CpaBHEHHE
AHATOMHYECKUX YePT CTPOCHUS YETIOBEKA
U 4eJIOBEKOOOPa3HbIX 00€3bsiH,
«OCHOBHBIE MECTa MaJIEOHTOJIOIMUYECKUX
HaXOJI0K TIPEIKOBCOBPEMEHHOTO
YEJIOBEKaY.

O0opyoBaHUE: MYJIISIKU
«IIpoucxoxnenne yenoBexa
(MaJIeOHTONIOTUYECKUE HAXOIKH )»

PackppiBaTh cojepkaHHE TCPMHUHOB U
MOHATHUH: (DAKTOPBI AaHTPOITOI'CHE3a,
IPYIIIIOBOE COTPYJAHHYECTBO, PeUb,
OpyIuiHas JesTCIIbHOCTD,
MOJIUMOP(PU3M.

XapaKkTepru30BaTh JBMKYIINE CHJIBI
(dakTopsl) aHTpOTIOTEHE3A:
OMOJIOrHYECKHE U COIIUAJIbHEIE,
CpaBHHBATh MX MEXKTY CO00M
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2.6 | OCHOBHBIC CTaIUU OCHOBHBIE CTaJIMU U BETBU BOJIOLINU PackpriBaTh conepxaHue TEPMUHOB U
SBOJIIOIIMH YEJIOBEKA YeJI0BEKa: aBCTPaAIONUTEeKH, UenoBek MOHSTUI: aBCTPATIONUTEK, YEIIOBEK

ymelnbii, YenoBek mpsMOXOSIINA, YMEIIbI{, YEJIOBEK MPAMOXOISIINHI,
Yenosek HeaHAEpTAIBCKUN, HemoBek HEaHJAEpTAIEl, KPOMaHbOHEII,
pa3yMHbI COBPEMEHHOI'O THIIA. HEOJIMTUYECKAS] PEBOJIOLINS,
Haxonku nuckonaeMbIX OCTAaHKOB, MEePBOOBITHOE UCKYCCTBO.
BpEMSI CYIIIECTBOBAHUS, 00JIACTh XapakTepu30BaTh U CPABHUBATH MEKITY
pacnpocTpaHeHusi, 00BEM TOJOBHOT'O c000i1 OCHOBHBIE CTA/IUU IBOIOIIUU
Mo3ra, 00pas >KU3HU, OPYIHUs. YEJI0BEKa: XPOHOJIIOTMYECKUI BO3PACT,
Jemoncmpayuu: apeall paclpoCTpaHeHust, 00bEM
Tabnuywl u cxemwvl: «OCHOBHBIE MECTa rOJIOBHOTO MO3ra, 00pa3 *U3HU U
MaJICOHTOJIOTMYECKUX HAXOJIOK MPEJKOB | Opyausl Tpy/a
COBPEMEHHOI'0 YEJIOBEKAY,
«JlpeBHenmme Jroan», «/Ipesaue
mon», «llepBble COBpEMEHHBIE JIFOIN.
O0opyoBaHuE: MYIISKA
«ITpoucxoxaeHue yenoBeka (0r0CThbI
aBCTpaJIONUTEKA, MTUTEKAHTPOIIA,
HeaHAepTaliblia, KPOMaHbOHIIA); CJIETIKH
WM U300paKeHHs] KAMEHHBIX OpYIUi
NEPBOOBITHOT'O YEJIOBEKA: KAMHU-
qommnepsl, pyousna, ckpedia

2.7 | YenoBeueckue pachl UYenoseueckue pacel. OCHOBHBIE PackpeiBath cogepxanne TEPMHUHOB

Y IPUPOJHBIE
ajanTanuy 4esI0OBeKa

OOJIBbIINE PACHI: EBPONEOHIHAS
(eBpasuiickasi), HErpO-aBCTPAIOUIHAS
(7KBaTopuaIbHast), MOHTOJIOWTHAS
(a3maTcko-amMepHUKaHCKasi).

Y TIOHATHW: Pachl, paCOreHes3, CoLUa-
JApBUHU3M, PACU3M, METHCALIHS.
XapakTepu3oBaTh U CPaBHUBATH
IIPEICTaBUTEIICHYEIIOBEYECKHX pac,
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YepThl pucnoco0IeHHOCTH
MPECTABUTEIIEH YETIOBEUECKUXPAC

K YCJIOBUSIM CYILIECTBOBaHUsA. EAMHCTBO
yenoBeueckux pac. Kpuruka
COLMAIILHOT'O JApBUHU3MA U Pacu3ma.
Jemoncmpayuu:

Tabauywvl u cxemwvi: «YenoBeueckue
pace»

PacKpbIBaTh MPUUYMHBI 1 MEXaHU3MBbI
pacoreHesa, MepeyrciiATh U MPUBOJIUTH
MIPUMEPBI TPUCTIOCOOJIEHHOCTH YeJIOBEKa
K YCJIOBUSIM CPEJIbI, IPUMEPHI
MIPUCITOCOOUTETFHOTO3HAYCHHST PACOBBIX
MPU3HAKOB.

Jloka3pIBaTh €AMHCTBO Buga HOMO
sapiens, HayYHyI0 HECOCTOATEIbHOCTh
PaCoOBBIX TEOPUM, UIAEH COLMAIIBHOIO
JapBUHU3MA U pacu3ma

Hrtoro yacoB 1o teme

9

Tema 3. Oprann3mbl 1 OKPY:KamoIIas cpeaa

3.1 | Oxonorus Kak Hayka 1 DKoJIoTus KaK Hayka. 3ajladyuu pasnenbl | PackpbiBaTh conep:kaHue TEPMUHOB U
SKOJIOTHH. MOHSATUI: SKOJIOT S, MOJIEBbIE
MeTo/1b1 SKOIOTUYECKUX UCCIEI0BaHUMN. | HAOIIOIEHUs, SKCIIEPUMEHTHI,
DKOJIOTMYECKOE MUPOBO33PEHUE MOHUTOPUHI OKPYXAIOLEN Cpebl,
COBPEMEHHOI'0 YEJIOBEKA. MOJIEJIMPOBAHUE, IKOJIOTUYECKOE
Hemoncmpayuu: MHPOBO33PEHUE.
Ilopmpemuwi: A. I'ymO07B1T, [lepeuncnsaTe 3a7a4n 3KOJIOTUH, €€
K. ®@. Pynrwe, O. I'ekkernsb. pa3zesibl UCBA3U C IPYTMMHU HAyKaMHU.
Tabauywr u cxemvr. xapra «lIpuponnsle | XapakTepu30BaTh METO/bI
30HBI 3EMIIH» DKOJIOTMYECKUX MCCIIEIOBAaHUI

3.2 | Cpenpl oOuTaHus U 1 Cpenpbl oOMTaHus OpraHU3MOB: BOJIHAsA, | PackpbIBaTh copepkaHue TEPMUHOB

HKOJIOTHYECKHUE
(akTopbI

HA3eMHO-BO3/1yIIIHAs, TOYBEHHAS,
BHYTPHU-OpPTaHU3MEHHAS.
Dkonornyeckue (HakTopsl.
Kiaccudukaius 3K010rn4ecKux

Y TIOHSITUH: cpesia OOUTaHUS,
HKOJIOTUYECKUE (PAKTOPBHI,
OMOJIOTUYECKUN ONTUMYM,
OrpaHUYMBAKOIIUN (JIMMUTHUPYIOLTUIN )
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(bakTopoB: abMOTHYECKUE, OMOTHIECKUE
1 aHTPOTIOTCHHBIE.

JleticTBHE SKOIOTMYECKUX (DaKTOPOB

Ha OpraHU3MBI.

Hemoncmpayuu:

Tabruywvl u cxemvi: «CpenploOUTAHUS
OpPTaHU3MOB)

(akTop.

XapakTepru30BaTh yCIOBHS Cpell
0oOWTaHUs OPraHu3MOB;
KJIacCU(PUIIMPOBATh U XapaKTEPU30BaATh
AKOJIOTHYecKue (GaKTOphl: aOMOTUYECKUE,
OMOTHYECKHE U aHTPOIIOTEHHBIE.
OnuckIBaTh ASMCTBUE IKOJIOTMUECKUX
(akTOpOBHA OPraHU3MBI.
XapakTepr3oBaTh OCOOEHHOCTH
CTPOCHUS U KU3HEJECATEILHOCTU
PACTEHHI M )KUBOTHBIXPA3HBIX CPE/T
oOuTaHus

3.3

AOuornyeckue
bakTopbI

AbGuotnueckue GakToOpbl: CBET,
TeMIiepaTypa, BIaXXHOCTb.
doronepuoausm.lIpucrnocodnenus
OpPraHU3MOB K JICUCTBUIO aOMOTUYECKUX
(hakTOpOB. BHOJIOrHYECKUEPUTMBI.
Jemoncmpayuu:

Tabauyst u cxemol: «POTOMEPUOTUZMY.
Jlabopamopnvie u npakmuuecKkue
paoomuwi:

JlabopatopHas padota Ne 3.
«Moponoruueckne 0COOEHHOCTH
pacTeHHil U3 Pa3HBIXMECT OOUTAHUS.
Jlaboparopnas padota Ne 4. «BnusHue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeycay

PackpeiBaTh copepkaHue TEPMUHOB H
MOHATUH: a0MOoTHYECKHE (PAaKTOPBI,
dhoTonepron3M, OHOIOTrHIECKHE
PUTMBI.

AHanu3upoBaTh JACICTBUE CBETA,
TEMITepaTyphl, BIAKHOCTH Ha OPTraHU3MbI
U TPUBOJUTH MPUMEPHI
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.
[IpoBoauTH OMOTOTHYECKHE HAOTIOICHUS
1 0hOPMIISITH PE3yNbTAaThl MPOBEAECHHBIX
HaO0JI0ICHU
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3.4 | buotuueckue buotnueckue dakropsl. Buabl PackpbiBaTh conepxaHue TEPMUHOB
(akTopbI OMOTHYECKHUX B3aUMOICHCTBUIA: Y TIOHATUI:0noTHYECKUE (PaKTOPBI,
KOHKYPEHIIUS, XUIIHUYECTBO, CAMOMO3 U | XUIIIHUYECTBO, Iapa3UTU3M,
ero gpopmsl. [lapasutusm, koonepanus, | KOHKYypeHIUs, MyTyalu3M, CHMONO3,
MyTYyajau3M, KOMMEHCAIN3M KOMMEHCAIIU3M, HaXJ1eOHUYECTBO,
(KBapTUPAHCTBO, HAXJICOHUYECTRO). KBapTUPAHCTBO, aMEHCAIIU3M,
AMeHcann3M, HEUTPaIu3M. HEUTPAIU3M.
3HaueHne OMOTHYECKUX XapakTepu3oBaTh OMOTUYECKHE
B3aUMOJCUCTBUM JIJI CYIIECTBOBAHUS (akTOphl ¥ BUJIBIB3AUMOOTHOIIICHUN
OpPraHu3MOB B IIPUPOTHBIX COOOIIECTBAX. | MEXKY OpraHM3MaMu; IPUBOIUTH
JHemoncmpayuu: MIPUMEPBI B3aUMHOMN
Tabruywvl u cxemol.: «llunieBble Lenm» MIPUCTIOCOOJIEHHOCTH OPraHU3MOB.
CpaBHHMBaTh MEXAy cOOOM BUIBI
OMOTHYECKUXB3aNMO I CTBUIMA
OpraHU3MOB
3.5 | Dxonoruueckue DKOJIOTMYECKHUE XaPAKTEPUCTUKH PackpbiBaTh coaepikaHre TEPMUHOB U
XapaKTEPUCTUKHU nonyJAuu. OCHOBHBIENIOKA3aTENH MOHATUH: MOMYJSLUS, YACICHHOCTb,

BUJIA U MOIMYJISILINU

MONYJIALIMU: YUCIECHHOCTbD, IIIOTHOCT,
POXK1aeMOCTh, CMEPTHOCTH, TPUPOCT,
mMurpanus. JlnHaMuKa 9uCICeHHOCTH
MONYJIALINY U €€ PEerysiius.
Hemoncmpayuu:

Tabauysl u cxemor.: «Illomynsumy,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH
MOMYJISIUN UHPY30pUH-TY(PETHKI.
Jlabopamopnwie u npaxmuuecKkue
paoomuwi:

IJIOTHOCTB, POKIAEMOCTh, CMEPTHOCTb,
MIPUPOCT, MUTpALsl, TUHAMHKA
YUCJIEHHOCTH MOMYJISLUH.
XapakTepu30BaTh OCHOBHBIE MTOKA3aTEIN
U DKOJIOTUYECKYIO CTPYKTYPY
MOMYJISIUHY; ONUCHIBATh MEXAHU3MBI
PETYISILUY YACIEHHOCTH MO YJIALUU
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[Tpaktrueckas padota Ne 2. «[Tomcuér
IJIOTHOCTH MOIYJISIUANA pa3HbIX BUIOB
pacTeHun»

Hroro yacos o teme

5

Tema 4. Coo011ecTBa ¥ IKOJI0r H4eCKNe CUCTEMBbI

4.1 | CooOmrectBa 1 Co00111€CTBO OPraHU3MOB — OHOIEHO3. PackpsiBaTh copep:kaHle TEPMUHOB U
OpraHU3MOB CtpyKTyphl OMOLIEHO3a: BUJIOBas, MOHATUH: OMOIIEHO3, YKOCUCTEMA,
IIPOCTPAHCTBEHHAsA, Tpopuueckast OMOTreoIeH03, BUJIbI-IOMUHAHTHI,
(nuieBast). Buabl-q1OMUHAHTHI. 9KOJIOTUYECKas HUIIIA.
Cesi3u B OHoOIICHO3E. XapakTepu3oBaTh OMOIIEHO3
Jlemoncmpayuu: (coo0111ecTBO), €ro BUIOBYIO,
Tabnuysl u cxemwi: «llumieBsie enmny, MIPOCTPAHCTBEHHYIO ¥ TPOPUUECKYIO
«buoIIEHO03: COCTaB U CTPYKTYpay. CTPYKTYPBI.
Obopyoosarue: MOJIeNb-aNTTUKAIUS OOBICHATH POJIH KOMIIOHEHTOB
«TunnuHele OMOIIEHO3bI»; repOapuii OMOLIEHO3a B MOAIEPKAHUU €TI0
«PactutensHbIE COOOIIECTBAY; CTPYKTYPBI U CYII[ECTBOBAHUS
KoJuteKus «bruoreHos» Ha ONpPEeAEIEHHON TEPPUTOPHH.
OOBSACHITH OMOJIOTHYCCKUM CMBICIT
SIPYCHOCTH MJIMCTOBOM MO3auKH.
CpaBHMBATh KOMIIOHEHTHI OMOIIEHO30B,
WX BUJIOBYIO, IIPOCTPAHCTBEHHYIO U
TPOPUYECKYIO CTPYKTYPBI, CBSI3U MEXKIY
OpraHu3zMamu
4.2 | DKOCUCTEMBI U 2 DKOJIOTUYECKUE CUCTEMBI (IKOCUCTEMBI). | PackpbIBaTh conepkaHue TEPMUHOB U

3aKOHOMEPHOCTH UX
CYIIECTBOBAHMS

ITousaTue 00 sKOCHUCTEME U
OHOreoleHO3E.
O YHKIIMOHATILHBIE KOMITOHCHTBI

MMOHATHH: DKOCHCTEMAa, OMOT'COIIEHO3,
MIPOIYIIEHThI, KOHCYMEHTBI, PETYIIEHTHI,
Tpouueckue ypoBHH, IMHIIIECBAS
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AKOCHUCTEMBI: MPOAYLEHTHI, KOHCYMEHTHI,
PEAYLEHTHI.

KpyroBopot BeliecTB 1 MOTOK 3HEPTUHU
B DKOCHUCTEME.

Tpoduueckue (mumieBbie) ypOBHU
sKocucTeMbl. [IuieBbie enu u ceTu.
OcHOBHbIE MTOKA3aTeNN IKOCUCTEMBI:
oromacca, mpoAYKIHs. DKOJOTHUECKHE
MUPAMUJIbL: IPOAYKIINHU, YUCICHHOCTH,
6unomacchel. CBOICTBa SKOCUCTEM:
YCTOMYMBOCTb, CAMOPET YIS,
pa3BUTHE.

Cykueccusi.

Hemoncmpayuu:

llopmpemuwi: A. Ix. Tencnu,

B. H. Cykauéa.

Tabauysl u cxemvi: «lIpupoanbie
coobmecTBay, «llenmn mutanusy,
«IKonoruueckasi IupaMmuaa»

LIEIIb U CETh, IKOJIOTHYECKUE
nupamubl, Onomacca, IpoayKIHus,
CYKIIECCHSI.

XapakTepu3oBaTh CBOMCTBA YKOCUCTEMBI
(e€ crmocoOHOCTh K IIUTEILHOMY
CaMoMOACPKaHUIO, OTHOCUTEIBHO
3aMKHYTBIM KPyTOBOPOT BELIECTB,
HEOOXOAMMOCTh IOTOKA YHEPTUN).
CpaBHMBaTh aCTOUILHBIE U AETPUTHbBIE
[UILEBbIE LIETIH, TPOPUUECKHE YPOBHU
HKOCHCTEMBI.

Pa3znuuate nupamMuabl NpOIyKIUH,
NMpaMyUbl YUCICHHOCTH U TUPaMUbI
OroMacchl.

CocTaBisaTh LENU U CETU NUTAHUS.
ITepeuncnsaTe CBOMCTBA 3KOCUCTEM:
YCTOMYUBOCTh, CAMOPETYJISLIUS,
pa3BuTHe (CyKIeccus).

OnuceIBaTh MEXaHU3M NOJEPIKAHUS
pPaBHOBECHS B 3KOCUCTEMAX.
XapakTepu30oBaTh CYKLECCUU, BBISIBISTh
INPUYUHBI U O0IIHME 3aKOHOMEPHOCTH
CMEHBI 3KOCHCTEM

4.3

[IpuponHsie
OKOCHUCTEMBI

[IpupoiHBIE SKOCHCTEMBI.
DKOCHUCTEMBI PEK U 03ED.
DKOCUCTEMA XBOMHOTO UJIN
HIMPOKOJINCTBEHHOT O JIECA.

PackpriBath conmepskanue TEPMUHOB U
MOHSITHIA: BOAHBIE I9KOCUCTEMBI,
OMOreoeHO3bl, (PUTOMIIAHKTOH,
300IUTaHKTOH, OEHTOC, TYMYC.
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Hemoncmpavuu:

Tabauywvt u cxemol: «IKOCUCTEMA
IIAPOKOJIUCTBEHHOTO JIECA,
«IKOCHCTEMa XBOMHOIO JIecay,
«buroLeHo3 BogoéMay.

Obopyoosarue: repdbapuu M KOJUICKITUN
pacTEeHUN U )KUBOTHBIX,
MPUHAJJIKAIINX K pa3HbIM
AKOJIOTUYECKUM TPYIIAaM OJHOrO BUAA

[TpuBOAUTE IPUMEPHI IPUPOTHBIX
3KOCUCTEM CBOEW MECTHOCTH.
CpaBHUBATh Ha3€MHbBIC U BOJAHBIC
HKOCUCTEMBI; OpraHU3MBbI, 00PA3YIOIIHE
pasHble TpoUIeCKre YPOBHU

4.4 | AHTpOIIOTEHHBIC AHTPONOreHHBIE SKOCUCTEMBI. PackpriBaTh conepikanne TEPMUHOB U
HKOCHCTEMBI ATpPOIKOCHUCTEMBI. TIOHATHI: aHTPOIIOTEHHAs YKOCHUCTEMA,
VYpboskocucremsl. buonoruueckoe u arposKocHucTeMa, ypooIKoCcHCcTeMa,
XO35IUCTBEHHOE 3HAYEHHE OuopazHooOpaszue.
arpo’KOCHCTEM B YPOOIKOCUCTEM. XapakTepru30BaTh arpo’KOCUCTEMBI U
buopasnoobpasue kak (akrop ypOOIKOCUCTEMBI, 0COOEHHOCTH UX
yCTOWYMBOCTH dKOcHCTeM. COXpaHEHHE | CyLIECTBOBAHMS.
OMOJIOrHYECKOro pazHooOpasus [TpuBOAUTH MPUMEPHI AHTPOITOI'€HHBIX
Ha 3emJie. HKOCHCTEM CBOCH MECTHOCTH, OTIMCHIBATH
Jlemoncmpayuu: UX BUJIOBOI COCTaB U CTPYKTYPY.
Tabauysl u cxemol: «ATPOLIEHO3Y. CpaBHUBATh COCTaB U CTPYKTYPY
Obopyoosanue. Komiekuus «BpenuTeny | mpupoaHbIX SKOCUCTEM U
BOKHEUIITUX CEIbCKOXO03HCTBEHHBIX arpodKOCHCTEM, arpOdKOCHCTEM U
KYJIbTYp» ypOo3KOCUCTEM
4.5 | buocgepa— VYuenue B. 1. Bepranackoro o 6uocdepe. | PackppiBaTh copepkaHie TEPMUHOB U
rino0anbHas ['panunpl, cocTaB U CTpYKTYypa NOHATUN: Ouochepa, )KUBOE BEILIECTBO,

YKOCHUCTEMA 3EMITH

ouochepsl. JKrBoe BEIIECTBO U €T0
¢ynkuun. OcodbeHHocTu ouochepsl Kak

JTMHAMHAYECKOE PABHOBECHE.
Ouenusats Bknag B. M. BepHajckoro
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rJ100aTbHOM 3KOCUCTEMBI.
JlnHamMuueckoe paBHOBECHE U 0OpaTHas
CBs3b B Ouocdepe.

JMemoncmpayuu:

Topmpemuwi: B. 1. BepHajackui.
Tabauywr u cxemwlr: «O0ILIAs CTPYKTYpa
ouocdepsiy, «PacrnpocTpaHeHne KU3HA
B 6nocgepe», «O30HOBbBIN IKpaH
ouochepbi»

B CO3JIaHKE yueHHUsI 0 Ouocdepe.
XapakTepu3oBaTb cOCTaB OMocQepsl,
(yHKLIHH KUBOTO BellecTBa Ouochepsl
U OTIpeIeNATh (Ha KapTe) 00JacTH €ro
HanOOJIBIIIETO PACTIPOCTPAHEHUSI.
[TpuBOIUTE PUMEPHI TIPOSIBIICHUS

(G yHKIHI )KMBOTO BeliecTBa OMocQepsl,
OMOreoXMMHYECKON JAeSITeTbHOCTH
YeJIoBeKa.

[lepeuncnare ocobeHHOCTH Onocheps
KaK TJ100aJIbHON YKOCUCTEMBI 3eMITN

4.6 | 3aKOHOMEPHOCTH KpyroBopoTsI BeecTs u PackpeiBaTh conepikaHne TEPMUHOB H
CYIIECTBOBAHHUS OMOTCOXUMUYECKHE ITUKITBI DJIEMEHTOB MOHATHUH: TIEJIOCTHOCTHh Onochepsl,
ouochepsl (yrnepona, a3ora). KpPYroBOPOT BEILIECTB,

3oHanbHOCTH OMochepbl. OCHOBHBIC OMOreOXUMUYECKHE ITHKITBI

OMOMBI CYIIIH. AJIEMEHTOB, 30HAIBHOCTH Onochephl,

Jlemoncmpayuu: OHOMBI.

Tabauyvt u cxemol: «KpyroBopot OnuceIBaTh KPYroBOPOT BEIIECTB,

yriaepona B 6uochepe», «Kpyrosopot OMOreoXruMHUYECKUe Kbl a30Ta U

a30Ta B MPUPOJIEH yriieposia B ouocdepe.
OOBICHATH TPUUUHY 30HATBHOCTH
ouocdepsl. [lepeuncnars u
XapaKTepru30BaTh OCHOBHBIE OMOMBI
CyIIu 3eMJIn

4.7 | YenoBeuecTBO YenoseuecTBo B Onochepe 3emiu. PackpeiBaTh conepikaHne TEpPMUHOB U

B Ouocdepe 3emau

AHTpPONOTCHHBIC N3MCHCHUS
B Onocepe. ['modansHbIe

MOHSATHUM: aHTPOIOTEHHBIE U3MEHEHUSI,
AKOJIOTMYECKUN KPU3UC, TII00ATbHbBIE
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AKOJIOTUYECKUE TTPOOIIEMBI.
Jemoncmpayuu:

Tabnuywl u cxemol: «lIpumepHbie
AHTPONOTE€HHbIE BO3JEHCTBUS

Ha pUpoay», « BaxHenme uCTOYHNKH
3arpsi3HEHUS BO3yXa U TPYHTOBBIX
Bo», «IlouBa — BakHeIIas
cocTaBIisioIIas onocepor», «DakTopsl
Jerpagauuy nouny, «llapHUKOBBIi

b dexTy, «DakTopbl PalOaKTUBHOTO
3arpsisHeHus Ouocdepnn»; Kpacuas
kaura P®, nzo0pakxeHus: OXpaHIeMbIX
BUJIOB PACTEHUM U )KMBOTHBIX

POOJIEMBI.

XapakTepu3oBath OMocHepHYIO POJIb
YeJI0BeKa.

[TpuBOAUTH IPUMEPHI AHTPOMOT€HHBIX
M3MEHCHHH B Onocdepe.

OueHuBaTh MOCIEACTBUS 3arPSI3HCHUS
BO3YIIIHOW, BOJHOW CPEIbl, U3BMEHEHUS
KJIMMaTa, COKPAILICHUS
O6uopazHooOpasus.

DopMyaupOBaTh COOCTBEHHYIO MO3UIIUIO
10 OTHOIIEHHIO K II100aJbHBIM H
PErMOHAIIBHBIM YKOJIOTHYECKUM
npoOjieMamM, apryMeHTUPOBATh CBOIO
TOYKY 3pEHUSI.

HazbiBaTh IpUYMHBI MOSBJICHUS
[IPUPOAOOXPAHHOU ITUKH,

pacKkpbIBaTh 3HAYEHUE MpOrpecca

JUTS IPEOI0JICHUSI SKOJIOTMYECKOTO
KpH3Hca

4.8

Cocy1iecTBoBaHUE
PUPOIBI U
YeJI0BEYECTBA

CocyiecTBoBaHHE PUPOIBI U
yenoBedyecTBa. CoxpaHeHue
OuopazHooOpa3us KaKk OCHOBA
yctoiuuBocTH 6nochepsl. OcHOBa
PaIMOHATILHOTO YIIPABIICHHUS
MIPUPOTHBIMHA PECYPCAMU U UX
HCTIoNb30BaHue. JJocTmKeHUs OMOIOr N
U OXpaHa MPUPOJIHL.

PackpeiBaTh conepxaHne TEPMUHOB U
HNOHSITUI: PALIMOHAJIBHOE
IPUPOIONOJIB30BAHUE, YCTONIUBOE
pa3BUTHE, KOIBOJIIOLUS.
XapakTepu30BaTh paliOHAIBHOE
HCIIOIb30BAHUE IIPUPOJAHBIX PECYPCOB;
OCHOBHBIE IOJIOKEHUS KOHIIENIIUN
YCTOMYMBOTO Pa3BUTHS
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HHemoncmpauuu:
Tabruywl u cxemol: «buocdepa u
YEJIOBEK»

Htoro gacos 110 TeMe 9
PezepBHOE BpeMst 2
OBILEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME
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