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Conep:kanue

10 KJIACC

Tema 1. buosiorusi Kak Hayka

buonoruss xkak Hayka. CBs3p OHUOJOTHUM C OOIIECTBEHHBIMHM, TEXHUYECKUMU
U IPYTUMU €CTECTBEHHBIMH HayKaMu, puiiocodueit, STUKON, 3CTETUKOM 1 ipaBoM. Poib
Oouonorun B (GOPMHUPOBAHWM COBPEMEHHOW HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HaYK.

Meroabl MO3HAHMS KUBOM TPHUPOABl (HAOIIOJEHUE, SKCIEPUMEHT, OIHUCAHUE,
u3MepeHue, KiaccupuKaius, MoJIeTUPOBaHIE, CTATUCTHUECKas 00pabOTKa JaHHBIX ).

Hemoncmpayuu:
Ilopmpemuwi: Y. [lapsun, I'. Menaens, H.K. Konbios, [Ix. Yorcon u ®@. Kpuk.
Tabauywl u cxemwvl: «MeTObI TO3HAHUS )KUBOU TTPUPOIIBDY.

Jlabopamopnsle u npakmuueckue paoomol:
ITpakTudeckas padota Ne 1. «Mcmonap30BaHre pa3IMIHBIX METOJIOB IIPU U3YUCHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alUs

KuBbie cucteMbl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHus Ouonoruu. OTiuuue
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CgoiicTBa OmocucTeM U WX pa3zHooOpazue. YPOBHHM OpraHu3alud OHOCHUCTEM:
MOJICKYJIAPHBIMA, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOIYJIAIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTEOIIEHOTHYECKUH ), OMOChHEPHBI.

Hemoncmpauuu:

Tabauyol u cxemot: «OCHOBHBIC IPU3HAKH JKU3HU», «YPOBHU OpraHU3alMH KUBOU
TIPUPOIBI».

Obopyodosanue: monaenb moJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOEHUE KICTKH

XUMHYECKAN COCTaB KIIETKHM. XHUMHUYECKHE DJIEMEHTBI: MAaKpOJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalibHbIE BEILIECTBA.

@yHKINUK BOABI U MUHEPAJIBHBIX BEMIECTB B KJIeTKe. [loanep;kanne 0CMOTHYECKOTO
OanaHca.

benku. CoctaB u cTtpoeHue O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMble W 3aMEHHUMbIE AMHHOKHCIOTBL. AMHHOKHCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbI OEJTKOBOM MOJIEKYbl (MIEpBUYHAS, BTOPUYHAS, TPETUUHAS U YETBEPTUUHAS
CTPYKTypa). XMMHUYECKHE CBOMCTBa OenkoB. bruonornueckue GpyHkimm OEIKoB.

depMmeHTHl — Oumosornueckue kartanmu3aTopbl. CTpoeHue depmMeHTa: aKTHUBHBIN
HEHTp, cyocTpaTHas cneuuduunoctsb. Kopepmentsl. Butamunsl. Otanuns gpepmeHTOB
OT HEOPTaHUYECKUX KaTajau3aTOPOB.



VYrneBoabl: MOHOcaxapuibl (IVIIOKO3a, pubo3a M Je30kcupu003a), Aucaxapuiibl
(caxapo3a, JakTo3a) W  TOJUCaxapuabl  (KpaxMaj, TJHUKOTCH, IIEJUTI0JI03a).
buonornueckue GyHKIUU YIIIEBOJOB.

Jlumu et Tpurmunepuasl, Gochonunuasl, crepouasl. ['uapodunsHo-TuAPOoPOOHBIE
cBoiicTBa. buonornueckue ¢yHkiun nunuaoB. CpaBHEHHE YIJIEBOJOB, OEIKOB U
JUNUAOB KaK HCTOYHUKOB SHEPTHH.

Hyxnennoseie kucnorsr: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucnot. Crpoenue u pynkuuu JHK. Crpoenne u ¢pynkunu PHK. Buger PHK. AT®:
CTpOoeHHE U QYHKIUH.

[{uronorus — Hayka o kietke. Kilerounas Teopust — npuMep B3auMOAECUCTBUSA UACH
1 ()aKTOB B HAYYHOM MO3HAHUU. METO/bl U3yUEHUS KIIETKH.

Knerka kak nenoctHas kuBasg cuctema. OOlIuMe NMpPU3HAKM KIETOK: 3aMKHYTas
HapykHas MeMOpana, Mosekyisbl JIHK kak renetnueckuil ammapat, cucremMa CHUHTE3a
Oenka.

Tunel KIETOK: 3yKapuoTHuUecKass M npokapuoThueckas. OCOOEHHOCTH CTPOEHUs
npokapuotnyeckon knetku. Kinerounas crenka Oakrepuil. CTpoeHHE 3yKapuOTUYECKOM
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENILHOM, )KUBOTHOM U TPUOHOM KJIETKHU.

IIoBEpXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAas CTEHKa, TJIMKOKAJINKC,
ux ¢ynkuuu. Ilnmazmaruyeckas memOpaHa, €€ cBoiictBa UM (pyHkumu. lluTornasma
u e opradounpl. OnHoMeMOpaHHble opraHouabl kietku: OIIC, anmapat I'onbmxu,
au30combl.  IloilyaBTOHOMHBIE OpPraHOWIbl KJIETKH: MHUTOXOHJPHUH, IUIACTU/BL
[Tpoucxoxnenne MUTOXOHApUA U miactull. Buasl minactun. HememOpaHHbIe OpraHouabl
KJIETKH: pUOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPUOJIM, PECHUYKH, KTYTHKUA. DYHKIUU
OpraHOMJIOB KJIETKH. BKirroueHus.

Snpo — perynasTopHbld LeHTp KkieTkd. CTpoeHue sjapa: siiepHas o000youKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcHoOpT BELIECTB B KJIETKE.

Jemoncmpavuu:

llopmpemwi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos,
k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxina, K.M. bap.

Juacpammor: «PacnipenesieHue XMMHUYECKUX 3JIEMEHTOB B HEKHUBOW MPUPOILH,
«PacripeniesieHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIE.

Tabnuyvt u cxemovl: «llepuoguyeckass TabauIla XUMHYECKUX DIJIEMEHTOBY,
«CTtpoeHre MoJIeKynbl BoJbl», «buocuHTe3 Oenka», «CTpoeHHWe MOJICKYJbI OeinKay,
«Ctpoenue pepmenTay, «HykinennoBsie kucnotel. JJHK», «Ctpoenue monexynsl ATDy,
«CTpoeHHe PyKapuOTHYECKOU KIETKW», «CTpoeHHE >KMBOTHOM KieTku», «CTpoeHue
pacTUTENbHOU KIIETKW», «CTpOEHHE MPOKAPUOTUYECKON KieTKkn», «CTpoeHue siapa
KIIETKI», «YTIEBOABD, «JIMIUAB.

Obopyoosanue: CBETOBOM  MHUKPOCKON, OOOpYyJOBaHUE [IJisi MPOBEICHUS
HAONIONCHUM, W3MEPEHUN, OSKCIEPUMEHTOB, MHUKPONpPENaparbl  PacTUTEIHHBIX,
’KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.



Jlabopamopnvie u npakmuyeckue paoomaoi:

Jlabopatopnast padota Ne 1. «M3yyeHue kaTauTHUECKOW aKTUBHOCTU (PEPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTanaasbl)y.

JlabopatopHasi pabota Ne 2. «M3yueHue CTpoeHus: KIETOK PacTeHU, )KUBOTHBIX U
OaKTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U uX OMKUCAHUE».

Tema 4. ’KuzuenesiTeJbHOCTL KJIETKH

OOMeH BemiecTB, WM MeTaboJu3M. AcCUMUISALIMS (TUTACTHYECKHM  0OMEH)
U JUCCUMWISIUSA (PHEPreTHYeCKridi OOMEH) — JIB€é CTOPOHBI EIUHOTO Iporecca
meTabonmu3ma. Poib 3aKOHOB COXpaHEHMsI BEUIECTB W OSHEPrUM B TMOHHUMAHUU
MeTabonmu3ma.

Tunel oOMeHa BemiecTB: aBTOTPOQHBIM M reTepoTpodubil. Pons (epmeHnToB
B 0OMEHE BEIIECTB U MPEBPAIICHUU YHEPTUH B KIIETKE.

®orocunre3. CeroBasg U TeMHOBas (a3bl ¢orocuHTe3a. Peakuuu dortocuHTesa.
OddextuBHOCTh (poTOCHMHTE3a. 3HaueHUe HOTOCUHTE3a IS )KU3HU Ha 3emie. BiusHue
yCIIOBUM cpelbl Ha (POTOCHHTE3 W CHOCOOBI TOBBIIIEHUS €ro MNPOJYKTUBHOCTH
Y KyJIbTYPHBIX PACTEHUM.

XeMocHuHTE3. XeMOCUHTE3UPYIOIIHNE OaKTEPUU. 3HAUCHUE XEMOCUHTE3a JJIsl )KU3HU
Ha 3eMIIe.

OHepreTuueckuii oOMeH B KkieTke. PaciierieHue BeIIECTB, BbIJEICHUE
U aKKyMYJIMPOBaHUE DHEPIUM B KJIETKE. DTallbl SHEPreTUYECKOro oOMeHa. [ mukonus.
bpoxenne u ero Buabl. KuciopoaHoe OKHUCIEHHE, WM KIETOYHOE JIbIXaHHE.
OxucnurensHoe dochopunupoanue. IPHEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

Peakuuu mMatpuunoro cuntesa. I'enetudeckas undopmarus u JJHK. Peanuzanus
reHeTH4ecKo uH(popmManuum B KJIeTKe. ['eHeTHYeckuid KOJ M €ro CBOMCTBA.
Tpauckpuniusi — matpuuHbii cunte3 PHK. Tpancisiius — 6uocunTe3 Oenka. DTaribl
TpaHcisiuu. KonupoBanue aMuHokucnoT. Poibs pubocom B OnocuHTe3e Oenka.

Heknerounsie ¢Gopmbl KU3HU — BHUPYChl. MCTOpHsST OTKpBITHUST BUPYCOB
(A.H. WBanoBckuit). OCOOEHHOCTHM CTPOEHHUS M JKU3HEHHOTO IMKJIA BHPYCOB.
bakrepuodaru. bone3snu pacrteHuii, )KUBOTHBIX M UYEJIOBEKA, BHI3BIBAEMBIE BUPYCAMH.
Bupyc ummynonedummra uenoBeka (BHUY) — BozOyautens CIINa. OOpatHas
TpPaHCKPUIILMS, peBepTa3za U uHTerpasa. [Ipodunaktuka pacnpocTpaHEeHUsI BUPYCHBIX
3a00J1eBaHUM.

Hemoncmpauuu:

Ilopmpemwui: H.K. Konbiios, /I.1. BanoBckuii, K.A. Tumupszes.

Tabnuyvr u cxemwvr: «Tunel nutanus», «Metabonuzm», «MHUTOXOHAPUSY,
«JHepreTuyeckuii  oOMeH», «Xnopomiacty, «®Dotocuntes», «Crtpoenue JIHK»,
«CtpoeHnre u (QyHKIIMOHUpOBaHHWE TeHay, «CuHTe3 Oenka», «['€HeTHUecKuil Koy,
«Bupycs», «baktepuodarn», «Crtpoenune u >ku3HeHHbIM 1ukn Bupyca CIIM/a,
oaktepuodaray, «Permmukarus JTHK.

Obopyoosanue: wmoaenu-antummkanuun  «Yasoenne JIHK wu  Tpanckpunuusy,
«buocunTes 6enkay, «CTpoeHHne KIETKN», Mojenb cTpykTypsl JJHK.



Tema 5. PazaMHokeHMe M MHAUBUAYAJbHOE Pa3BUTHE OPraHU3MOB

KiieTouHblii UK, WK )KU3HEHHBIN LMK Ki1eTKkU. MaTepdaza u mutos. [Ipoieccsl,
nporekatoume B uHTepdaze. Permkanus — peakiuss marpuuHoro cunresa JIHK.
Ctpoenne XpoMocoM. XPOMOCOMHBIN Ha0Op — KapUOTHIIL. J[UTIJIOMIHBIN W TaljIONIHBIN
XpOMOCOMHBbIE HaOOphl. XpoMatuabl. lluTonoruueckue OCHOBBI PA3MHOMXKEHUS WU
WHJMBUAYAJIBHOTO Pa3BUTHS OPTaHU3MOB.

Jenenue knetkn — Muto3. Craaun murtosa. IIponeccel, mpoucxoasuume Ha pa3HbIX
CTaausIX MUTO3a. bHOIOrn4ecKknii CMBICII MUTO3A.

[Iporpammupyemasi ruOeIb KJIETKU — arlonTo3.

@opMBbI pa3MHOXEHHUSI OPraHU3MOB: Oecrojioe W mojioBoe. Buawsl Oecrosioro
pa3MHOXKEHUA:  JIEJICHUE HAJIBOE, IIOYKOBAHHE OJHO- M  MHOTOKIIETOYHBIX,
CIIOpooOpa3oBaHKUe, BEreTaTUBHOE pa3MHOXKEHHE. HCKYCCTBEHHOE KIIOHUPOBAHUE
OpPraHU3MOB, €r0 3HAYEHUE JIJIs1 CEJICKIINH.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECIIOJIOTO.

Meiio3. Cragum wmenosa. lIpomeccel, IpoUCXOOAIIME HA CTagusAX MeENo3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonorndecknii CMbICT U 3HAYCHUE
Meno3a.

["ameTorenes — mpoiiecc 0Opa3oBaHUs IMOJIOBBIX KJIETOK y JKUBOTHBIX. [losoBBIC
JKEJe3bl: CEMEHHUKU U siMYHUKU. OOpa3oBaHUE U PA3BUTHUE TMOJIOBBIX KJIETOK — raMeT
(cmepmaTto3ou, sSMIEKIeTKa) — crepMaroreHe3 M ooreHe3. OCOOEHHOCTU CTPOCHUS
SUIEKJIETOK U criepMato30u0B. OmnonorBopenue. [TapTeHorenes.

NunuBuayanbHoe  pa3Buthe  (OHTOreHe3).  OMOpPUOHAIBLHOE  pPa3BUTHE
(omOpuorenes). JTanbl IMOPUOHATBHOTO PA3BUTUS Y TO3BOHOYHBIX >KUBOTHBIX:
npoOiieHne,  TacTpyJislus, OpraHoOTeHEe3. [TocTomOproHaNBPHOE  pa3BUTHE.

Tunel MOCTAIMOPHUOHATBHOTO Pa3BUTHUS: MpPsAMOE, HempsMoe (JIMYMHOYHOE). BiusHue
Cpellbl Ha pa3BUTUE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOJACTBA.

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

Hemoncmpauuu:

Tabnuyvst u cxemwvl. «DOpMBI  Pa3MHOXKEHHUST OpPraHuU3MOBY», «JIBolHOE
OTUIOIOTBOPEHUE Y LIBETKOBBIX paCTEHUI», «BereratTuBHOE pa3MHOKEHUE PACTCHUN,
«/lenenue xnetku 6akrepuit», « CTpoeHUE MOJOBBIX KIETOK», « CTPOCHUE XPOMOCOMBI,
«Knerounbiii mukny, «Pemmukanus JJHK», «Muto3y», «Menosy, «IIpsamoe u Henpsamoe
pa3BuTue», «l'amMeToreHe3 y MIICKONMUTAIOMINX M YeloBeKa», «(OCHOBHBIE CTaauu
OHTOTE€HE3a».

Obopyoosanue: MHKPOCKOTI, MUKPOIIPENapaThl «CriepMaTo30ubl
MJIEKOMIUTAIOWIETO», «SliluekiieTka MilekonuTaromero», «KapuoknHes B kieTkax
KOpEILIKa JIyKa», MarHuTHAas MoJeNb-amuinkanus «Jlenenue knerkm», moxaens [JHK,
MoJieTIb MeTa(azHOW XPOMOCOMBI.



Jlabopamopnvie u npakmuueckue padomul:

Jlabopatopnas pabora Ne 3. «HaGmrogeHne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKPOTIPEIapaTax».

JlaboparopHas pabora Ne 4. «M3yueHne CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HacsiencTBeHHOCTH M U3MEHYUBOCTH OPraHU3MOB

IIpenmer u 3amaun reHetuku. Mcropus pasButus reHetuku. Posb muronoruu
¥ SMOpHOJIOTUN B CTAHOBJICHUU T€HETHKU. BKi1agi pocCUNCKUX U 3apyOeKHBIX YUEHBIX
B pa3BUTHE T'€HETUKH. MeTonbl TeHEeTUKH (THOPUAOJIOTUYECKUN, UTOT€HETUYECKUM,
MOJIEKYJIIpHO-TeHeTn4Yeckuii). OCHOBHBIE TeHETHYeckue moHATHs. [eHeTudeckas
CUMBOJIMKA, UCIIOJIB3YEMAsl B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTM HACJIEIOBAHUS TPU3HAKOB, YCTaHOBIEHHbIe [. Menaenem.
MonoruOpuiHoe ckpeuBaHue. 3aKOH €MHO-00pa3usi THOPUI0B MEPBOrO MOKOJICHHUS.
[IpaBuno TOMUHUPOBAHUA. 3aKOH PACIICIUICHUS MPU3HAKOB. [ MITOTE3a YMCTOTHI raMeT.
IlonHOE ¥ HENOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe cKpelmyBaHue. 3aKOH HE3aBUCHMOIO HACHEOBAHUSA MPU3HAKOB.
[{uToreHeTuyeckre OCHOBBI ~ AUTHOPUAHOIO  CKPEUIMBAaHUA.  AHaIM3UPYIOLIEe
cKkpeluBaHue. lcronb3oBaHue aHaIU3UPYIOLIETO CKPELIUMBAHUA i1 OIPEACIICHUA
TE€HOTHIIA OCOOHU.

CuermieHHOe HacienoBaHue mnpu3HakoB. Pabora T. Moprana mo cCrerieHHOMY
HACJICOBaHUIO T'eHOB. HapyleHue cuerieHnst FeHOB B pe3yJIbTaTe KPOCCUHIOBEpPa.

XpoMOCOMHas TEOpHUsI HACIEACTBEHHOCTH. | €HETUYECKHUE KapThl.

I'enetnka mnona. XpOMOCOMHOE ONpEIEICHUE Ioda. AyTOCOMBI W IOJIOBBIE
XPOMOCOMBI. ['OMOTamMeTHBIE U TETEPOraMeTHbIE OpraHn3Mbl. HaciienoBanue nprus3Hakos,
CLEIIJICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BHIbI NU3MEHUMBOCTHU: HEHACIIEACTBEHHAS U HACIEACTBEHHAasA. Posb
Cpeabl B HEHACJIEACTBEHHOW HM3MEHUYMBOCTU. XapaKTEPUCTUKA MOIUDUKAIIMOHHON
M3MEHUYMBOCTH. BapuanuoHHBIM psii WM BapuauvoHHas KpuBas. Hopma peakuun
npu3Haka. KommuecTBeHHbIE U KaUECTBEHHbBIEC IPU3HAKY U MX HOpMa peakuuu. CBoiicTBa
MOAU(PUKALIMOHHON U3MEHYUBOCTH.

HacnenctBennas, wiIM TEHOTUNUYECKAs, W3MEHYMBOCTh. KomOMHAaTHBHAs
M3MEHYMBOCTh. Mel03 U MOJI0OBOM MPOLecC — OCHOBA KOMOMHATUBHON M3MEHUYMBOCTH.
Myranuonnass u3MeHUYMBOCTh. Kiaccubukanus MyTanuid: TeHHbIE, XPOMOCOMHBIE,
reHoMHbple. Yacrota W mpuuMHBl MyTanuid. MyTtareHHble  (akTopbhl. 3aKOH
TOMOJIOTMYECKUX PSAZOB B HACIEACTBEHHOU n3meHunBoct H.W. BaBuiiosa.

BresnepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/IBI TEHETUKH YEJIOBEKA:
reHeaJlornueckuii, OJM3HELOBbIN, [IMTOTEHETUYECKUH, OMOXUMUYECKUM, MOJIEKYJISIPHO-
TE€HETUYECKUU. CoBpeMeHHOE ONpPENIECIICHNE F€HOTHUNA! ITOJTHOT€HOMHOE
CEKBCHUPOBAHUE, TEHOTUIIMPOBAHHWE, B TOM uuciae ¢ nomoulpto IIIP-ananu3a.
HacnenctBennbie 3a001eBaHus YeOBEKA: T€HHbIE 00JIe3HH, OOJIE3HU C HACIIEICTBEHHOM

6



IPEIPacIONOKEHHOCThIO, XPOMOCOMHBIE Oosie3Hu. ComaTHuecKue U TeHEPAaTHUBHBIC
myTtauuu. CTBOJIOBBIE KJIETKU. [IpuHIunbl 310poBOoro odpasa >KM3HHM, JUArHOCTHUKH,
npoQUIaKTUKA W JIEYCHHUs] TEHETHYeCKHX Oose3Heil. Meauko-reHeTHieckoe
KOHCYJIbTUPOBaHHE. 3HAYEHNE MEJUIMHCKON TeHETHKU B NPEIOTBPAIICHUH U JICYECHUN
TeHETUYECKUX 3a00JIEBaHUN YEIIOBEKA.

Jemoncmpayuu:

llopmpemwi: T'. Menpennb, T. Mopran, I nge ®puz, C.C. YeTBepukos,
H.B. Tumodees-Pecorckuii, H.I. BaBuios.

Tabauyvl u cxemvl. «MOHOTHOPHIHOE CKpPEIIMBAHWE W €r0 IUTOTCHETHYECKAs
OCHOBa», «3aKOH pacHICIJICHUS U €ro IIUTOTCHETHYECKasi OCHOBa», «3aKOH YUCTOTHI
rameT», «JluruOpuaHoe ckpemmBaHuey, «lluTonormdyeckue OCHOBBI JUTUOPUIHOTO
CKpelmuBaHus», «Menos», «B3anMoAEHCTBUE aJUICNIBHBIX TE€HOB», «l'eHeTnueckue
KapThl PAacTEHUW, MXUBOTHBIX M 4YelOBEeKa», «['eHeTnka mona», «3aKOHOMEPHOCTH
HACIIEIOBAaHUsI, CLIETUIEHHOTO C MOJ0M», «KapHUOTHUIIbI YeJIOBEKa U KMBOTHBIX», « Bubl
u3MeHYuBoCTH», «MoaudukanmonHas u3MeHYUBOCThY, «HacnenoBanue pe3yc-
daktopay, «I'eHeTrka rpymnim KpoBu», « MyTarimoHHasi U3AMEHUYHUBOCTHY.

Obopydosanue:  Mojenu-anIuMKanuu  «MOHOTHOPUIHOE  CKpEIIMBAHUE,
«Henonnoe  gomuHMpoBaHue»,  «JurubOpumHoe  ckpemuBaHue»,  «llepekpéct
XpOMOCOM», MHUKPOCKOI M MHUKporpenapar «/Ipozodumna» (Hopma, mytanuu (Hopmbl
KPBUIBEB U OKPACKU TeJa), repoapuit «I opox moceBHOM.

Jlabopamopnvie u npakmuueckue pavomal:

Jlabopatopuass pabora Ne 5. «M3yueHue pe3ynbTaToOB MOHOTHOPUIHOTO W
JTUTHOPUIHOTO CKPEIIUBAHUS y IPO30( MBI HAa TOTOBBIX MUKPOIIPEIIapaTax».

JlaGoparopHass pabora Ne 6. «M3yueHne MoaM(PUKAIMOHHONW HW3MEHUYUBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIa U BAPUALMOHHON KPUBOMY.

Jlabopatopnass padora Ne 7. «AHanu3 myTanmumii y Apo30(uiibl Ha TOTOBBIX
MUKpOTIpenaparax.

[Tpaktuueckas padota Ne 2. «CocTaBiieHre U aHAIN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexkuusi opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

Cenekuys Kak HayKa ¥ IpoLecc. 3apoXkKICHHUE CEJIEKIIMU U JOMECTUKAIUs. Y YEeHHUE
H.W. BaBunoBa o meHTpax MPOUCXOXKACHUS U MHOTOOOpa3usi KyJbTYpHBIX PacTCHHM.
[{eHTpBI IPOUCXOKICHUS TOMAITHUX KUBOTHBIX. COPT, MOPOJA, LITAMM.

CoBpeMeHHbIE METOJbl CeNEeKIMU. MaccoBblii W WHIUBUIYAIbHBIA OTOOPHI
B CEJIEKUMU pacTeHUl U KUBOTHBIX. OIlEHKa 3KCcTepbepa. BIM3KOpOICTBEHHOE
ckpeniuBanue — UHOpuAuHT. Yucras nunua. CkpelnmBaHue YuCThIX JTUHUM. ['eTeposuc,
wi rubpuaHas cuia. HepoacTBeHHoe ckpemuBaHue — ayTOpuauHr. OtaanéHHas
ruOpuansanus 1 e€ ycnexu. VIcKyCCTBEHHBI MyTareHe3 U IMOJIy4€HUE MOJIUILIONIOB.
JlocTrxkeHus CeJIEKLUUA PACTEHUM, )XUBOTHBIX U MUKPOOPIaHU3MOB.

broTexHOoJI0rHs KaKk 0Tpacib IPOU3BOACTBA. [ €HHas HHKEHEpUs. DTallbl CO31aHUs
pexomOunantHoii JIHK wu Ttpancrennbix opranuzmoB. KieTtouHas uHXeHepus.



Kierounble KynpTypbl. MHUKpPOKIOHAJIBHOE pa3MHOXKEHUE pacTeHHi. KinoHupoBanue
BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX  OPraHU3MOB.  OKOJOTMYECKHE
u 3Tryeckue npodaemsl. MO — reneTrndeckn MOAU(PUIIMPOBAHHBIC OPTAHU3MBI.

Hemoncmpavyuu:

Ilopmpemwvi: H.. BaBuinos, 1.B. Muuypun, I'.Jl. Kapneuenko, M.®. 1BaHOB.

Tabauysl u cxemwl: xapta «LleHTpbI IPOUCXOKIECHUS U MHOTO00pa3Hsl KyJIbTYPHBIX
pacteHui», «llopoapl OOMAamIHUX >KUBOTHBIX», «CopTa KyJbTYpPHBIX PpacTEHUN»,
«Otnanéunas rudpuauzanus», «Padoter akanemuka M.®. UBanosay, «Ilonmumionus,
«O0BbekThl  OmotexHosorun»,  «KieTouHble  KyJbTypbl U KJIOHHUPOBAHUE,
«KoHCTpyHpOBaHHE U IEPEHOC TEHOB, XPOMOCOM.

Obopydosanue: MyJSDKU TUIOJIOB U KOPHEIUIOJNOB JUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX03sICTBEHHBIE PACTEHUS.

Jlabopamopnsie u npakmuyueckue padoomol:

Okckypeust « OCHOBHBIE METOIBI M IOCTHKEHUS CENEKIMHU PACTEHUIN U )KUBOTHBIX
(Ha CeNEeKIMOHHYIO CTaHIMIO, IJIEMEHHYIO (epMy, COPTOMCIBITATENIbHBIA YYacTOK,
B TEIUIMYHOE X034UCTBO, TA0OPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

10 KJIACC

Tema 1. JBosronMOHHAsE OHOJIOTHA

IIpeanochbuUIKM BO3HUKHOBEHHMSI SBOJIFOLIMOHHONW TEOPUU. DBOJIIOLIMOHHAS TEOPUS U
e€ MecTo B Ononoruu. BivsHue 3BOIIOIIMOHHON TEOPUH HA PA3BUTHE OMOJIOTUH U JPYTUX
HayK.

CeugerensctBa  3Boyrouud.  [lameoHTonornyeckue:  MOCIEAOBATEIBHOCTD
NOSIBJICHHUS BUJOB B IAJICOHTOJOTHYECKOW JIETOMHMCH, TEepeXoaHble  (OPMBI.
buoreorpadguyeckue: cxoncTBo U paznuuue GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpHOIOTHYECKHE: CXOACTBA M Pa3iIuyusi SMOPHUOHOB pAa3HBIX BUJIOB
MMO3BOHOYHBIX.  CpaBHUTEIBHO-AaHATOMUYECKHAE:  TOMOJIOTUYHBIE,  AHAJIOTUYHBIE,
pYJIMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH W OCHOBHBIX META0OJMYECKUX IyTeHd Yy BCeX
OpPTaHHU3MOB.

OpomonnonHas teopus Y. J{apsuna. [Ipennoceuiku BOSHUKHOBEHUS JapBUHHU3MA.
JIBrKylMe Cuiibl HSBOJIONMU BHAOB 1o JlapBuHy (M30BITOYHOE pPa3MHOXKEHUE
OpyU  OrPAHMYEHHOCTH PECYpPCOB,  HeEompeneiaéHHass  HU3MEHYMBOCTh,  OOpbnOa
3a CyIIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopust 3Bomonuu (CTI) u e€ 0OCHOBHbIE TTOJIOKEHUS.

MukposBomronus. [Tonynsuus kak eqMHUIA BUAA U 3BOJIIOLIHH.

JBvxymue cuibl (pakTopbl) SBOTIONNN BUOB B IPUPOE. MyTarlmoOHHBIN TPOIIece
¥ KOMOMHATUBHAsA U3MEHYUBOCTD. [lomynsiimonHbie BOHbI U Apeid reHoB. M3onsuus u
MHUTpaLys.

EctectBennslit 0T00p — HampaBsitouil (PakTop 3BOTIOIUH. DOPMBI €CTECTBEHHOTO
otbopa.



[IpucnocoOaeHHOCT,  OPraHU3MOB  KakK  pe3yibTar 3Bojonuu. Ilpumeps
IPUCIIOCOOIEHUH y OpraHu3MoB. ApoMop( 036l U UANO-a1alITALUH.

Bun u Bunoo6pasoanue. Kpurepuu Buna. OcHOBHbIE OPMBI BUOOOpPA30BaHUSA
reorpapuueckoe, IKOJIOrHUECKOe.

MaxkposBomorisi.  PopMbl  3BOJIONUHU:  QUIETHYECKas,  JWBEpPreHTHas,
KOHBEpreHTHasl, apajuiesbHas. HeoOpaTuMocTh 3BOITIOLUH.

[IpoucxoxaeHue OT HeCHEeUUaIU3UpOBaHHBIX MHpeakoB. IIporpeccupyromas
crenuranu3anus. AfanTuBHas pajuanus.

Hemoncmpauuu:

llopmpemui: K. Jlunneit, JK.b. Jlamapk, YU. lapsun, B.O. KoBanesckuii, K.M. bap,
3. I'ekkenp, @. Mromnep, A.H. Cesepiios.

Tabauyvl u cxemwvl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3emuie», «3apOblllid
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «Dopmbl O0pbObI 32 CYILIECTBOBAHUEY,
«EcrecTtBeHHbIN 0TOOp», «MHOrooOpasue COpToB pacTeHuil», «MHoroodpasue nopoa
KUBOTHBIX», «llomynsiuun», «MyTalMOHHAs HW3MEHYUBOCTBY, «APOMOPPO3bI»,
«Upnoanantanumn», «O01mas nerenepanus», «IBuxyme cuisl sBosonuny», «Kapra-
cxema wMapmpyTta mnyremectBus Y. [lapeuna», «bopnba 3a cyliecTBOBaHUEY,
«IIpucnocoOneHHOCT ~ OpraHu3MoB»,  «l'eorpadguueckoe  BHIO00Opa30BaHUEY,
«DKOJIOTUYECKOE BUJI000PAa30BAHUE.

ObopydosaHue: KOJIEKIMS HACEKOMBIX C Pa3IMYHBIMM TUIIAMH OKpacKu, Habop
IJIOJI0B U ceMsiH, KosuieKiusi «[IpuMepsl 3allUTHBIX MPUCHIOCOONIEHUN Y KUBOTHBIX),
Monenb «OCHOBHBIE HampaBiICHUs HBOJIOLUNY», O0BEMHass wmojenb «CTpoeHue
TOJIOBHOI'O MO3I'a IO3BOHOYHBIX.

buoreorpaduueckas kapra Mupa, KoJeKus «@opMbl COXPaHHOCTH UCKOMAEMbIX
JKUBOTHBIX W PACTEHMI», Mojenp amuimkanus «llepekpéct XpomMocoM», BIIAKHBIE
npenapatel «Pa3Butue Hacekomoro», «Pa3BuUTHE JATYWIKW», MHUKpOIpenapar
«dpozoduna» (HopMa, myTanuu GOpMbI KPHLIILEB U OKPACKHU Tea).

Jlabopamopnsie u npakmuyueckue padoomol:

Jlabopatopuass pabora Ne 1. «CpaBHeHuE BHUIOB TO MOPQOIOTHUESCKOMY
KPUTEPHIO».

JlaGoparopHass pabora Ne 2. «OmnmcaHue NPUCIOCOOJICHHOCTH OpraHu3Ma
U € OTHOCUTEIHHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMEe U Pa3BUTHE )KU3HHU HA 3emJie

JloHayyHbBIE TIpEICTaBICHUS O 3apOXKICHUM KU3HU. HaydHble rUIIOTE3BI
BO3HUKHOBEHUS JKM3HU Ha 3emiie: aOMOTeHe3 U MaHCIepMusi. XUMUYECKash HBOIOLHMS.
AOHOTeHHBIN CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTAHUYECKUX. DKCIIEPUMEHTAIBHOE
MOATBEP)KJACHUE XUMHYECKOW OJBONIONWU. HavambHble dTambl  OHOJIOTHYECKOM
somtonnu. l'unmoresa PHK-mupa. ®dopmupoBanne MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE NPOTOKIETKU. llepBble kineTkm u ux sBomouus. PopmupoBaHue
OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.



PazButne xu3Hu Ha 3emiie mo 3pam u nepuojnaMm. Karapxeid. Apxeiickas
U TIpoTepo3oiickas 3phl. [Taneo3oiickas spa u e€ nmepruobpl: KeMOPUHCKUMN, OpIOBUKCKHH,
CUJIIypUMCKHN, IEBOHCKNW, KAMEHHOYT OJIbHBIN, TIEPMCKHUH.

Me3zo30Kickas 3pa U €€ NEPUOJIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaIeOr€HOBBIN, HEOT€HOBBIN, aHTPONOT€HOBBIN.

XapakTepucTuKa KIMMaTa M TE€OJIOTMYECKHX MpoueccoB. (OCHOBHBIE 3Tarbl
HBOJIIOIMU PACTUTEILHOTO U 5KUBOTHOTO MHpa. ApoMOp(03bl Y PACTCHHUM U KMBOTHBIX.
[losiBneHue, pacuBeT U BBIMUPAHKUE TPYIIT KUBBIX OPraHU3MOB.

CucrtemMa OpraHMYecKOro MHpa Kak OTpakeHue HBOMoUUH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOIMA YEJIOBEKA. AHTpOIOJOrMs Kak Hayka. Pa3BuTue mnpeacTraBieHUR
O MPOUCXO0XKICHUU YelloBeKa. MeTo bl N3yueHusl auTpornorenesa. CxocTBa U pa3indus
YEJI0BEKA U )KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETOBEKA.

JBrxymue cuibl (pakTopbl) aHTpornoreHne3a. HacnencTBeHHass U3MEHYMBOCTh U
€CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIM 00pa3 KU3HU, W3TOTOBIICHUE OPYIUN TpyHa,
MBIIIJICHUE, PEYb.

OcCHOBHBIE CTaguM W BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAJOMUTEKH, YeloBeK
yMeJblid, YenoBek NpAMOXOodiui, YenoBek HeaHIepTAIbCKUM, UenoBeK pa3yMHBIN.
Haxonku uckomaeMbIX OCTaTKOB, BPEMs CYIIIECTBOBAaHMS, 00JACTh pacCIpOCTPaHEHUS,
00BEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUsl.

Yenoseueckue packl. OCHOBHBIC OOJBIIME pachl: €BpONEOUHAs (€Bpa3UiicKasi),
HErpo-aBCTpaJIONHas (PKBATOpHUANIbHAS), MOHTOJOUIHAS (Aa3MaTCKO-aMEepUKAHCKas).
UepTbl mPHUCHIOCOOJICHHOCTH TMPEACTaBUTEICH YEIOBEUECKHX pac K  YCIOBHUSIM
cyuiecTBoBaHus. EnquHCTBO yenoBeueckux pac. Kpuruka pacusma.

Hemoncmpayuu:

llopmpemuwi: ®©. Penn, JI. I1actep, A.W. Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabnuyvr u cxemvi: «Bo3nukHoBeHne CoJHEUYHOM cCHCTEMBI», «Pa3Butne
OPTraHUYECKOTO  MHpay, «PactutenbHas ~ KIIETKay, «KuBOTHast  KIIETKay,
«IIpokapuotnueckass kieTka», «CoBpeMEHHass CHUCTeMa OpPraHUYEeCKOro MHUpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA U YeJI0BEKOOOPa3HBIX 00E3bsIH,
«OCHOBHBIE M€CTa MAJICOHTOJOTUUECKUX HAXOJIOK MPEIKOB COBPEMEHHOTO UEJIOBEKaY,
«/lpeBHerimme sroau», «JpeBHue mmoan», «llepBble  COBPEMEHHBIE  JIHOIWY,
«YenoBeueckue pacoh».

Obopyoosanue: mynsxku «lIpoucxoxkaenue yenoBeka» (OIOCTBI aBCTpaJONUTEKA,
MUTEKAHTPOTA, HeaHJePTANIblla, KPOMAHBOHIIA), CJICTKU WM U300paKEHUsI KaMEHHBIX
opyauii  TEepBOOBITHOTO  dYeloBeKa  (KaMHHU-YONIEphl,  pyoOmia,  ckpebra),
TCOXPOHOJIOTHYECKass Ta0nuIa, KoJuleKius «®POopMbl COXPAaHHOCTH HCKOMAEMbBIX
YKUBOTHBIX U PACTCHUI».

Jlabopamopuvle u npakmuueckue pabomaoi:
[Ipaktnueckass pabora Ne 1. «M3yueHue HUCKOMAEMBbIX OCTAaTKOB pPACTEHUMN
Y )KMBOTHBIX B KOJUICKLIHSAX.
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DKCKypcus « DBOMIOLNS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHbIN
WJIU KpaeBeaUYEeCKUM My3ei).

Tema 3. Opranusmsl M OKpYy KaloLias cpeaa

OKOJIOTHsI KaK Hayka. 3aJadd M pasleibl 3KOJIOTMH. MeToabl 3KOJOTMYECKHX
UCCIIENOBaHUM. DKOJIOTNYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsS OpPraHU3MOB: BOJIHAsA, HA3€MHO-BO3yIIHAs, IIOYBEHHAs,
BHYTPHOPTIaHU3MEHHAS.

Okonoruueckue  ¢akropel. Knaccudukamuss — skosornyeckux — (pakTOpOB:
abuoTnyeckne, OMOTHYECKHE M aHTPOINOTeHHbIe. JleficTBHE HKOIOTUYECKUX (DaKTOpOB
Ha OpraHU3MBI.

AbGuoTtnueckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOIU3M.
[IpucnocoOnenust opraHu3MOB K JE€HCTBUIO aOMOTHYECKHX (PakTopoB. buosnornueckue
PUTMBI.

buotnueckue ¢akroppl. Buasl OMOTHMUECKHX B3aMMOJEHCTBUM: KOHKYPEHIIMS,
XMIHUYECTBO, cuUMOM03 U ero Qopmbel. [lapasutusm, koonepauus, MyTyallu3M,
KOMMEHCANIM3M  (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIHU3M.
3HaueHue OWMOTHYECKHUX  B3aUMOJEHCTBUH  JUIsl  CYIIECTBOBAHUS  OPraHHU3MOB
B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XAPAKTEPUCTUKHU NOMysiuun. OCHOBHBIE ITOKA3aTENN MOMYJISLUU:
YUCJIEHHOCTb, MJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTpaLUs. JnHaMuka
YUCJIIEHHOCTHU MOMYJISLUN U €€ PeryJIsiusl.

Jemoncmpavuu:

TIlopmpempsi: A. T'ym6onbar, K.®. Pynse, O. ['exkerns.

Tabauyvr u cxemwvr: xapta «llpupomnsie 30HBI 3emnu», «Cpenbl oOUTaHUS
opranusmoBy», «@otonepuoausm», «llomynsiunm»,  «3aKOHOMEPHOCTH  POCTa
YUCJIICHHOCTHU NOMYJISIMU HHPY30puu-Ty(henbkuy, «Ilumiesbie menm.

Jlabopamopnvie u npakmuueckue padomaoi:

JlabopatopHass padora Ne 3. «Mopdosiorudeckne O0COOEHHOCTH pacTeHUMN
U3 Pa3HbIX MECT OOUTaHUS.

Jlabopatopuast padora No 4. «BnusHue cBeTa Ha POCT W Pa3BUTHE YEPEHKOB
KOJICYCay.

[Tpaktuueckass padora Ne 2. «[lomcy€T MIOTHOCTH TOMYJSAIUMNA pa3HBIX BUIOB
PaCTEHUI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTH4YECKHE CUCTEMBbI
CooOmiectBo  opranu3sMoB — OuoneHo3. CTpyKTypsl OHOLIEHO3a: BUIOBa,
pOCTpaHCTBEHHAsA, Tpoduueckas (mumieBas). Buasi-nomuHanTsl. CBsi3u B OMOIIEHO3E.
DKkosornueckue cucTeMbl (3kocucTemsl). [loHsaTHE 00 SKOCHCTEME 1 OMOTEOIIEHO3E.
@OYHKITMOHAIBHBIE KOMIIOHEHTHI YKOCUCTEMBI: TPOAYIICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
KpyroBopoT BeniecTB v NOTOK SHEPTUU B 3kocucTteMe. Tpodudeckue (MUILeBbie) YPOBHU
skocucteMsl. [Inmesbie nenu u ceti. OCHOBHBIE MTOKA3aTeNId SKOCUCTEMBL:  OHoMacca,
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OPOAYKIMS. OKOJOTWYECKHWE MUPAMHJBL: MPOAYKLUHUH, YHCICHHOCTH, OHOMACCHI.
CBolicTBa 9KOCHCTEM: YCTOMYMBOCTD, CAMOPETYJISIIUS, pa3BuTue. Cykiieccus.

[TpupomHbIE YKOCHCTEMBI. DJKOCHUCTEMBI 03¢p W peK. DKOCHUCTeMa XBOWHOTO
WA TITUPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOT€HHBIE DKOCUCTEMBI. ATPO3KOCUCTEMBL. YpOoskocucTeMBI.
buonornueckoe u X03sHCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasHooOpasue kak (akTop ycroHdmBocTH 3KocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B.U. Bepuaackoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa 6mochepsi.
Kusoe BemectBo u ero (QyHknuu. OcobeHHocTH Ouocdepsl Kak TI00aTbHON
AKOCUCTEMBI. /[MHaAMUYecKoe paBHOBECHE U 0OpaTHas CBsI3b BOuochepe.

KpyroBopoTs! BemiecTB 1 OMOreOXMMHUECKHUE HUKIIbI JIEMEHTOB (yIiiepoja, a3oTa).
3oHanbHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B OMochepe 3emnu. AHTpONOreHHbIE U3MEHEHMsI B Ouocdepe.
['mo0anbHbIE 3KOJIOTHYECKUE TPOOITIEMBI.

CocymiecTBoBaHHE TPUPOJBI U YenoBeuecTBa. CoxpaHeHne 6uopa3sHooOpasus Kak
OCHOBa ycToH4uMBOCTH Ouocheprl. OCHOBA palMOHAIBHOIO YIPABIECHUS IPUPOIHBIMU
pecypcaMu U UX UCIONIb30BaHue. JJOCTIKEeHNsT OMOJIOTHH U OXpaHa MPUPO/IbI.

Jemoncmpavuu:

llopmpemuwi: A.[Jx. Tencnu, B.H. Cykaués, B.W. Bepnaackuid.

Tabauyvr u cxemwi: «llumeBbie nenw», «bHOLEHO3: cocTaB W CTPYKTypay,
«IIpupogubie coobmiectBay, «llemm mnuTanus», «IOKojJoruueckas  MNUPAMHUAA,
«buochepa u uenoBex», «IKOCHCTEMa HIUPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTeMa
XBOWHOTO Jeca», «bHOLIEHO3 BOOOEMA», «ATrpoueHo3», «IIprumepHble aHTPONOTeHHbBIE
BO3JCUCTBHASL Ha MNpUpOay», «BaKHEMIIME WCTOYHMKM 3arpsA3HEHHs BO3AyXa H
rpyHTOBBIX BOa», «llouBa — BakHeimas coctaBistomas Ouochepb», «DaKToOpbI
nerpaaainuu nousy, «IlapaukoBsiii 3G PexT», «DaKTOPbI PaUOAKTUBHOIO 3arps3HEHUS
ounocheprin, «Ob1mas cTrpykTypa 6uocheps», «Pacnpoctpanenue xxu3Hu B Ouochepey,
«O30HOBBIN 3kpaH Ouocheps», «Kpyrosopot yriaepoma B Ouochepe», «KpyroBopor
a30Ta B PUPOIEY.

OO6opynoBanue: MoJenb-anmuuKanuss « Tunuuneie  OWOIEHO3BI», Trepbapuit
«PacturenbHple CcOOOIIECTBaY, KOJUICKIUU «bHOleHO3», «BpemuTenn BaKHEHIIHNX
CEILCKOXO3SIMCTBEHHBIX KYJBTYP», repOapuu U KOJUICKIIMM PACTEHUW U >KUBOTHBIX,
MpUHAJJICKAIIME K Pa3HbIM JKOJIOTHYECKUM TIpynmnaM oJHoro Bujaa, KpacHas kHura
Poccuiickoit @enepanuu, n300pakeHUsI OXPaHSIEMbIX BUJOB PACTCHUN U KUBOTHBIX.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
ITO BUOJIOI'MH HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO ycraHaBIMBarOTCS TpeOOBaHUSI K pe3yJbTaTaM OCBOCHMUS
OOy4YaloNIMMHUCS ~ MpPOrpaMM  CpPEelIHEero  oOmero  o0pa3oBaHUs:  JMYHOCTHBIM,
MeETaIpeAMETHBIM U MTPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JHMYHOCTHBIX pE3yJIbTaTOB OCBOCHUA Ipeamera «bHoJIorus»
BBIJICJICHBI CJICYIONINE COCTABJIAIONIME: OCO3HAHHWE OOYYaIOIMUMUCS POCCUHCKON
TPaXJAHCKOM HMIAECHTHUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CaAMOCTOSITEIBHOCTH
U CaMOOTIPEJICTICHUIO, HATMYME MOTUBALIMU K 00YUYEHHUIO0 OMOJIOTHH, 1IeJICHAIIPABICHHOE
pa3BUTHE BHYTPEHHHUX YOEKIEHUW JTUYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEH W
UCTOPUYECKUX  TpaauLMA  pa3BUTHS  OUOJOTUYECKOTO  3HAHUS, TOTOBHOCTH
U CIIOCOOHOCTHh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCA B CBOEH JESATENBHOCTU IEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMM, NPUCYIIUMH CHUCTEME OUOJOTUYECKOTO 00pa3oBaHMUS,
HAJIMYME DKOJOTUYECKOrO MPABOCO3HAHUSA, CIIOCOOHOCTH CTaBUTh LIEU U CTPOUTH
YKW3HEHHBIE MJIAHBI.

JInyHOCTHBIE pE3yibTaThl OCBOCHMS TMpeaMera «bUoOJOTHS»  AOCTUTAIOTCA
B C©IMHCTBE Y4YeOHOM ¥  BOCHUTATEIIBHOW  JEATETLHOCTH B  COOTBETCTBUU
C TPaJAUIIMOHHBIMU POCCUNCKUMHU COIMOKYJIBTYPHBIMH, UCTOPUUYECKUMU U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, TPUHATHBIMU B OOIIECTBE MpaBWIaMHd M HOPMaMH
MOBEJCHUS W  CIIOCOOCTBYIOT —TMpOIlEcCaM CaMOIO3HAHUSA, CaMOBOCIUTAHUSA U
CaMOpa3BUTHS, Pa3BUTHUSI BHYTPEHHEH MO3UIMHU JIUYHOCTH, MATPUOTU3MA, YBAXKEHUS
K 3aKOHY U NPaBOMOPSIKY, YEJOBEKY TpyAda U CTaplieMy MOKOJEHUIO, B3aWUMHOTO
YBOXKEHUSI, OEPEKHOr0 OTHONIEHUS K KYJIbTYPHOMY HACIEIUIO U  TPATULIUSIM
MHOTOHAIIMOHANBHOro Hapoaa Poccuiickorn @enepanuu, OPUPOAEC U OKPYKAIOIUICH
cpene.

JIngHOCTHBIE pPE3yNbTaThl OCBOEHHUSA Y4eOHOro mnpeamera «bUOJOTHS TOHKHBI
OTpaxkaTh  TOTOBHOCTh M  CIOCOOHOCTh  OOYyYaIONIIMXCA  PYKOBOJCTBOBATHCS
chOpMHpPOBAaHHON BHYTPEHHEH TO3MIMEH JUYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOCKICHUI, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO O0OIIecTBa, paCHIMPEHHUE KU3HEHHOTO ONbITa W OIbITa
JIESITEILHOCTH B TMPOLIECCE peAM3allMd OCHOBHBIX HAIpPAaBJICHUN BOCIHUTATEIBHOU
JEATEeIIbHOCTH, B TOM YHCJIE€ B YaCTH:

1) rpaxaaHcKOro BOCIIMTAHUS:

Cc(OPMHPOBAHHOCTD TPAKIAHCKOW MO3MIIMKA OOYyYaroIerocss Kak aKTHBHOTO
¥ OTBETCTBEHHOTO YJIeHA POCCHUICKOTO OOIIIEeCTRa,

OCO3HAHUE CBOMX KOHCTHTYIMOHHBIX IPaB M OOSM3aHHOCTEH, yBa)KCHHE 3aKOHA
Y TIPABOTIOPSI/IKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOM NEATEIBHOCTH IMPHU CO3/JaHUU YYEOHBIX
IPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIBHBIX 33/a4, BHIIIOJIHEHUN OMOJIOTHYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEENATh COOCTBEHHYIO TMO3HUIMIO MO OTHOIICHUIO K SIBJICHHSIM
COBPEMEHHOU XKU3HHU U OOBSICHITH €€;

YMEHHE YYWUTHIBAaTh B CBOMX JCHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICHCTBHS JIIOJIEH C pa3HBIMU YOEXKACHUAMHU, KYJIbTYPHBIMU IICHHOCTSIMU U
COLIMAJIbHBIM IIOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
II03HABATEIIbHBIX U UCCIIEN0BATEIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLIECHHUS K MHEHUIO
OIIOHEHTOB MIPHU OOCYKJEHUHU CITIOPHBIX BOIMPOCOB OMOJIOTHYECKOTO COIEPKAHUS;

TOTOBHOCTb K T'YMAaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHMSA:

c(OPMUPOBAHHOCTh POCCUHCKON TIpa)KAAHCKOW HJIEHTUYHOCTH, NaTPUOTH3MA,
YBaXXEHUS K CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH nepex PoauHON, ropaoctu
3a CBOM Kpal, CBOO PoanHy, CBOM S3BIK M KyJbTYpY, IPOIUIOE M HACTOSIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHWE K IMPUPOJHOMY HACIEOUI0O W NaMATHUKAM MPHUPOBI,
JNOCTHXKEeHHsIM Poccun B HayKe, HCKYCCTBE, CLIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBJIEHHE M PAa3BUTHE
OMOJIOrMH, TIOHUMAaHUS 3HauY€HUsl OMOJIOTUH B MO3HAHUM 3aKOHOB MPUPOJBI, B KU3HU
4eJI0BeKa U COBPEMEHHOI'0 OOLIECTBA;

uaeliHas YyOeXIEHHOCTb, TOTOBHOCTb K CIyKeHHIO U 3amure OrteyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

OCO3HaHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITOBEJICHUS;

CIIOCOOHOCTh  OIIEHHMBAaTh CHUTYallMI0O W MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HAHME JINYHOTO BKJIAJ1a B MOCTPOCHUE YCTOMUYMBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAMUTENSIM, CO3JAHHI0 CEMbA HAa OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEW CEMEMHON )KU3HU B COOTBETCTBUU C TPAAULIUSIMU
HapoaoB Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHMS

ACTETUYECKOE OTHOINEHHE K MHpPY, BKJIIOYas OSCTETHKY ObITa, HAYYHOIO H
TEXHUYECKOI'O TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIECHUIA;

MOHMMAaHHE YMOIIMOHAIBHOTO BO3IEHCTBHS )KUBOM PUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPAKEHHIO B Pa3HBIX BUIaX HCKYCCTBA, CTPEMJICHHE IPOSIBIISTh
Ka4eCcTBa TBOPUECKOU JINUHOCTH;
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5) ¢pusmuyeckoro BocnuTAHUS, (OPMUPOBAHMA  KYJBTYPbl 310pPOBbS U
IMOLMOHAJIBHOIO 0JIAr OOy YHsI:

MOHMMAaHHUE U pealu3alysi 3J0pOBOr0 M 0e30MmacHOro odOpasza KH3HHU (370pOBOE
NUTaHUE, COOJIIOIEHNE TUTMEHWYECKUX MPaBWJI U HOPM, COAJIaHCHPOBAHHBIN PEXUM
3aHATUN U OTJbIXA, PETYJsipHas GU3NYeCcKasi aKTUBHOCTh), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY U TICUXHUYECKOMY
3JI0POBBIO;

[NOHMMaHUE LEHHOCTU MpaBWJI UHIUBUIYAJIbHOTO U KOJUIEKTUBHOTO 0€30I1aCHOTO
MOBEACHUS B CUTYALUSIX, YTPOKAIOIINX 310POBBIO U )KM3HU JIOACH;

OCO3HaHWE TMOCIEACTBUA W HENPUATHS BPEIHBIX MPUBBIYEK (YymOTpeOaeHus
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

6) Tpya0BOro BOCIIMTAHUSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYI0II00HE;

FOTOBHOCTh K AKTHUBHOM [E€SATEIBHOCTH TEXHOJIOTMYECKOM H  COIMAJIbHOMI
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHUIMUPOBATh, IUIAHUPOBATH M CaMOCTOSITEIIEHO
BBITIOJTHATD TaKyIO JACATEILHOCTD;

WHTEpPEC K pa3nuuHbiM cdepam npodhecCHOHATBHOW IeATEIbHOCTH, yMCEHHUE
COBEpIIIaTh OCO3HAHHBIM BBHIOOp OyayIiei mpodeccuu U pealru30BbIBaTh COOCTBEHHBIS
’KH3HEHHBIE TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTBH K 0Opa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTHIKCHUH
BCEH JKU3HU;

7) 3K0JIOTHYeCKOTr0 BOCTIMTAHUSI:

AKOJIOTMYECKH 11eJ1eCO00pa3HOE OTHOIICHUE K TMPUPOJE KaK HCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE  YPOBHS  DKOJIOTMYECKOW  KyJIbTYpPhl: MPUOOpPETEHHE  OIbITa
IJIAHUPOBAHHUS TMOCTYNKOB U OLUEHKHA UX BO3MOXKHBIX TMOCIEICTBUNA ISl OKPYKAIOIIECH
Cpenpl;

OCO3HAHHWE TJIOOAIBHOTO XapaKTepa »OKOJOTUYECKHX TMpoOJIeM H TyTed Hux
pelieHus;

CIIOCOOHOCTH HCIIONIB30BaTh MPUOOpPETaeMble MPU U3YYCHUH OMOJIOTHH 3HAHUS U
YMEHHUSI TIPU PEIICHUH TPOOJIeM, CBSI3aHHBIX C PallMOHAIBLHBIM MPUPOIOIOIL30BaHUEM
(cobnrozeHne TpaBUJI TIOBEACHHS B TPUPOJE, HAMPABICHHBIX HA COXPaHEHHE
paBHOBECHS B 9KOCHCTEMAaX, OXpaHy BHJIOB, IKOCUCTEM, Orochepsr);

AKTUBHOE HEIPUATHE NEUCTBUM, NMPUHOCAIIUX BpEN OKPYKAIOIIEH NPUPOIHOU
cpeie, yMEHHE MPOTHO3UPOBATH HEOJArONMPUITHBIE SKOJOTHMYECKUE TOCIECACTBUS
NPEANTPUHUMAEMBIX IEMCTBUM U NIPEAOTBPAILATh UX;

HAJIMYUE PA3BUTOTO HKOJOTMYECKOTO MBIIIJICHUS, JKOJIOTHYECKOW KYJIbTYpPBHI,
ONBITA JEITEIbHOCTH SKOJIOTUYECKOM HAIPABICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
MMM B TMO3HABATEIIbHOM, KOMMYHUKATUBHOM W COLMAIBHOM MPAKTUKE, TOTOBHOCTH
K YYaCTHIO B [IPAKTUYECKOU JEATEIBHOCTH KOJIOTMYECKON HAPABICHHOCTH;
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8) 1eHHOCTH HAYYHOT'O MO3HAHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAYKHM M OOIECTBEHHOW MPAKTUKHA, OCHOBAHHOTO Ha JHAJIOTe KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;

COBEpUICHCTBOBAHUE SA3BIKOBOM W YHUTATEIbCKOM KyJIbTYphl Kak CpEACTBa
B3aMMOJECHCTBUS MEXKIY JIOAbMU U ITO3HAHUS MUPA;

MOHMMAaHUE cTienn()UKN OHOJIOTHH KaK HAyKU, OCO3HAHHUA €€ posii B GOPMUPOBAHUN
palMOHAJIBPHOIO HAYYHOI'O MBILIUIEHHS, CO3/JaHUM  LEJIOCTHOTO  IpPEACTaBICHUS
00 OKpY’KaloIlleM MUPE KaK O €IMHCTBE MPHUPOJIbI, YEIOBEKAa U OOIIECTBA, B MO3HAHUU
IPUPOJHBIX 3aKOHOMEPHOCTEH U PpEIICHUH NPoOJeM COXpaHEHHsS MPUPOTHOTO
paBHOBECHS;

yOEKJIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JUIsl COBPEMEHHON LMBUJIM3ALUU:
o0ecrieueHrss HOBOTO YPOBHSI Ppa3BUTHsSI MEIULUHBI, CO3JaHUE MEpPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pelIaTh PECYpCHbIE MPOOJEMbl pa3BUTHS YEJIOBEUYECTBA,
NOMCKa MyTeld BBIXOAA U3 TIOOATBHBIX 3KOJIOTMYECKUX MpoOJeM U oOecreyeHus
nepexofa K yCTOMYMBOMY pPa3BUTHIO, PAallMOHAJIBHOMY MCIOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (OPMHPOBAHUIO HOBBIX CTAH/IAPTOB >KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTMYECKHX 3HAHUM B LENSIX MOBBILIECHUS
oOmiel KyJIbTypbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, KaK COCTaBHOM dYacTu
(YyHKUHMOHAJIBHOM TIPAMOTHOCTH OOydarommxcs, GopMUpPyeMOH MpHU HU3YYEHUU
OMOJIOTHH;

NOHUMAaHHUE CYIIHOCTH METOJIOB IT03HAHMS, UCIIOJIB3YEMBIX B ECTECTBEHHBIX HAayKax,
CIIOCOOHOCTH KCIOJIB30BaTh MOJIy4aeMble 3HAHUS JIJIsl aHAIM3a U OOBSICHEHUS SIBIICHUUN
OKPYXAaIolEero MHpa W MPOUCXOASAIIMX B HEM HU3MEHEHMI, YMEHUE Jearh
00OCHOBaHHBIE 3aKJIIOUEHHSI HAa OCHOBE HAay4HbIX (DaKTOB M HMMEIOLIMXCS JaHHBIX
C LIEJIBIO TIOJIYYEHHMSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIbHO UCII0JIb30BaTh OMOJIOrMYECKUE 3HAHUS 1JIs PELLICHUS
npo0JieM B peasIbHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HaHUE LIEHHOCTH HAy4YHOW JI€ATE€IbHOCTH, TOTOBHOCTh OCYILECTBIAThH
IIPOEKTHYIO U MCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTbH M CITIOCOOHOCTH K HETPEPHIBHOMY 00Pa30BaHUIO U CaMOOOpPa30BaHUIO,
K aKTUBHOMY MOJTyYEHHUIO HOBBIX 3HAHUN 1O OMOJIOTHMH B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbBTATBI

MeranpeaMeTHble pe3yibTaThl OCBOEHUA YyuyeOHoro mnpenmera «buonorus»
BKJIIOYAIOT:  3HAUMMble IS  (QOPMUPOBAHUS  MHUPOBO33PEHHUS  00YyYaIOLIUXCS
MEXIUCHUIUIMHAPHBIE (MEXIpeaIMEeTHbIe) OOIeHayYHble TOHSATHUS, OTpa)KaroIue
LIEJIOCTHOCTh HAYYHOM KapTUHBI MUpa U clielu(UKY METOJOB IMO3HAHUS, UCTIOIb3YEMBIX
B €CTECTBEHHBIX HayKax (BEILECTBO, PHEPIus, SBJIECHUE, IPOLECC, CUCTEMA, HAYUYHBIN
(GakT, DOPUHLMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEI0BaHUE,
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HaOJI0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U IPYTUX ), YHUBEpPCAIbHbBIE YUeOHbIE NeHCTBUS

(mo3HaBaTeIbHBIE, KOMMYHHUKATUBHBIE, PETYJISTUBHEBIC), oOecreunBaroIme
dbopmupoBaHue (PYHKIIMOHATHHOW TPAMOTHOCTH H  COIMAJBHONW  KOMIICTCHIIHH
oOy4Jaronmxcs, CIIOCOOHOCTD oOyyJaronmxcs HCII0JIb30BaTh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIC, MHPOBO33PEHUECKHE 3HAHWUS W YHHUBEpCalbHbIE Yy4cOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COMAIBHOMN ITPAKTHUKE.

Ilo3HaBaTesibHbIC YHUBEpPCAJbHbIE y4eOHbIE NeiiCTBHSA
ba3oBble jornueckue geicTBUS:

CaMOCTOSITENIbHO (OPMYITUPOBATh U AKTYaJU3UPOBATh MPOOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

MCIIOJIb30BaTh IPH OCBOCHWU 3HAHMN MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAIU3a,
CUHTE3a, CPAaBHEHMUSI, KJlaccuuKauu, 0000IIeHuSs ), paCKPHIBATh CMBICI OMOJIOTUYECKUX
NOHATUHN (BBIACIATh UX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATH CBSI3H C JIPYTUMHU
MOHSATUSIMU );

ONPENEIIATh eI ACATENBHOCTH, 33/1aBast MAPAMETPBI U KPUTEPUHU UX TOCTHKECHUS,
COOTHOCHTB PE3YJIBTATHI IEATEIBHOCTH C IOCTABIEHHBIMHA LEIISIMU;

UCII0JIb30BaTh OMOJOTUYECKHUE TOHATHS 17151 00BsICHEHUS (DAaKTOB U SIBJICHUH KUBOU
IPUPO/IBI;

CTPOUTH JIOTUUECKUE PACCYX AEHUS (MHAYKTUBHbBIC, NENYKTUBHbIC, 10 AHAJIOTUN),
BBISIBIIATH 3aKOHOMEPHOCTH M MNPOTUBOPEYMSI B PACCMATPUBAEMBIX SIBJICHUSIX,
(GbOopMyIMPOBATH BHIBOJIBI M 3aKITIOUEHUS;

IIPUMEHATh CXEMHO-MOJEJBHBIE CPEIACTBA I IPEICTABICHHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIIEHUHN B M3y4aeMbIX OMOJIOTHUECKHX 00BEKTaX, a TAKKE MPOTHBOPECUUI
Pa3HOTO PO/Jia, BBISBJICHHBIX B PA3IMUYHBIX HH(POPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIaH pELICHHS MpoOJeMbl € Y4Y4ETOM aHalM3a HMMEKOUIUXCS
MaTEepUAIBHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHBBI B JESATEIBHOCTh, OLIEHUBATHh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH NOCIIEICTBUI AEATEIBHOCTH;

KOOPJAVUHUPOBATh M BBIMOJHATH pabOTy B YCJIOBHUSIX PEaIbHOTO, BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3zoBble ucciaegoBareabckue JeicCTBYA:

BJIQJICTh HaBbIKAMU Y4YEOHO-UCCIIENOBATEILCKOW M TMPOEKTHON JESTEIBHOCTH,
HABBIKAMH Pa3peIICHUs MPo0JieM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY
MOMCKY METOJOB PEUICHMS MNPaKTUYECKUX 3aJay, MPUMEHEHHUIO PA3JIUYHBIX METOJ0B
MMO3HAHUS,

HCMOJI30BaTh PA3JIMYHbIE BUBI IEATEIBHOCTH 110 MTOJTYUYEHUIO HOBOT'O 3HAHUS, €TO
WHTEPIpETalUN, TPEOOPA30BAHNUIO U TPUMEHEHHUIO B yUCOHBIX CUTYAIUSIX, B TOM YHCIIC
MIPU CO3/IaHUM YUEOHBIX U COIUATIbHBIX ITPOCKTOB;

dbopMupoBaTh HAY4YHBIH THUIT MBIIUJICHUS, BIJIaJIeTh HAyYHOW TEPMHHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSIMHU U METOJaMU;
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CTaBUTH U (HOPMYTUPOBATH COOCTBEHHBIC 3a]]a4H B 00pa30BaTEIIHBHON IESITEIIBHOCTH
Y )KU3HCHHBIX CUTYaIUsX;

BBISIBIIATH TIPUYNHHO-CJIC/ICTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 3a/1auy, BBIIBUTAThH
THIIOTE3Y €€ pelIeHHs, HAXOUTh apTyMEHTHI JIJIS JOKa3aTeIbCTBA CBOUX YTBEPIKICHUH,
3a7aBaTh MapaMeTPhl U KPUTCPUH PEIICHUS,

aHATM3UPOBATh TIOJYYCHHBIC B XOJC PEIICHUS 3a7a4d Pe3yIbTaThl, KPUTHUCCKH
OILICHUBATh UX JJOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIUSIM, OIICHUBATh MPHUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISTH IeJICHANTPABICHHBIN MOUCK TIEPEHOCA CPEICTB U CIIOCOOOB JCHCTBUS
B IPO(HEeCCHOHATILHYIO CPELy;

YMETh TIEPEHOCUTh 3HAHUS B TIO3HABATEIBHYIO M TIPAKTHYCCKYIO O0IacTH
KU3HEIEITeIIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJCH, ITPEIaraTh OpUTHHAIBHBIC TTOIXObI M PEIICHUS, CTABUTh
poOJIeMBbI U 3a/1a4H, IOMYCKAIOIINE albTePHATUBHBIC PEIICHHUS.

Pabora c nndopmanueii:

OPUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX HHGPOpMauu (TeKcTe y4eOHOro
0CcOOWsI, HAYYHO-TIOMYJISIPHOM TUTEpaType, OMOIOTUYECKUX CIOBAPSX U CIIPAaBOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax MdaHHbIX, B HHTepHere), aHanM3upoBaTh WHOOPMALIHIO
pa3TUYHBIX BUJOB U ()OPM IPE/ICTABIICHUS, KPUTUUYECKU OIEHUBATH €€ TOCTOBEPHOCTH U
HEMPOTUBOPEYHBOCTH;

(GbopMyIHpOBaTh 3aMPOCHl U MPUMEHSTH Pa3JIMYHBIC METOJIBI TTPH TTOMCKE U 0TOOpE
Oounonornyeckoi nHGOpMaIKI, HEOOXOUMOM JIJIsl BBITIOJHEHUS YY€OHbBIX 3a/1a4;

nmpuoOpeTaTh  OMBIT  HWCIOJIB30BaHUS  WH(OOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATh KYJbTYPY AKTHBHOTO WCIOIB30BAHMS Pa3IMIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSTEIIHO BHIOMPATh ONMTUMANIbHYIO (DOpMY MpeIcTaBIeHUsT OMOIOTHYECKOM
uHpopmauu (cxeMsbl, rpaduKu, T1arpaMmbl, TAOJIULBI, PUCYHKU U JPYTOE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEJICTBA MU paboTe ¢ OMOJIOrHYeCKOn
uHhopMaIMeli: TPUMEHATh XUMHYECKHE, (PU3NYECKHe W MaTeMaTUYeCKHe 3HaKd |
CUMBOJIBI, (hOPMYJIBI, a00pEeBUATYPY, HOMEHKIIATYPY, UCIIOJIH30BATh U IPEOOPA30OBHIBATH
3HaKOBO-CHMBOJIMYECKHE CPEACTBA HATJISTHOCTH;

BJIQJICTh HaBBIKAMH PACIIO3HABAHUS W 3alIMTHl MH(pOpMaIuu, WHOOPMAIMOHHON
0e30MacHOCTH JTUYHOCTH.

KoMMmyHUKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIe eiCTBUA
OoOmmenue:

OCYIIECTBJISATh KOMMYHHKAIIMA BO BCeX cdepax >KM3HU, AaKTUBHO Y4YacTBOBATh
B JIMAJIOTe WU JUCKYCCHM II0 CYIIECTBY OOCYKJIaeMOH TeMbl (YMEHHE 3a1aBaTh
BOHpOCLI, BBICKA3bIBATH CY)KI[eHI/IH OTHOCHUTCJIbHO BBIIIOJIHCHUA npe):[naraeMoﬁ 3agadyu,
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YYUTHIBATh MHTEPECHI M COTJIACOBAHHOCTH MO3UIINN APYTHX YIaCTHUKOB JTHAJIOTA WU
JIUCKYCCHH);

pacrmo3HaBaTh HEBepOalbHBIE CpEACTBa  OOIIEHUS, TOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHUTYaIlUd, YMETh
CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIIAJICTh PA3IUYHBIMH CIIOCOOAMU OOIICHHWS W B3aUMOJCHCTBUS, ITOHUMATh
HaMEPEHUS JPYTUX JIIOJCH, MPOSBIATh YBAKHUTEILHOE OTHOIIEHHWE K COOECETHUKY W
B KOPPEKTHOH opme GopMyTupoBaTh CBOM BO3PAKCHHS,

Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PCHHS C UCTIOIh30BAHUEM SI3BIKOBBIX
CpEJICTB.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHHOW U MHAUBUAYAILHON pabOThI
IPU PEIICHUN OMOJIOTMYECKON po0OieMbl, 000CHOBBIBATH HEOOXOAMMOCTh TPUMEHEHUS
IPYIIOBBIX (POPM B3aMMOJIEHCTBHSI PU PEIIEHUH YUeOHO 3a/1auu;

BBIOMPATHh TEMATHKY U METOJbl COBMECTHBIX JIEUCTBHUI C YUETOM OOIIMX HHTEPECOB
Y BO3MOKHOCTEM KaKJIOT0 YJI€HA KOJUIEKTUBA,

MPUHUMATh L€ COBMECTHOM AESITEIIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JIEVCTBHS MO €€ TOCTHKEHUIO: COCTABJIATH IJIAH AEUCTBUN, PACIIPEICIATE POJIU C YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh PE3yJIbTaThl COBMECTHOU padOTHI;

OIICHMBATh KAa4€CTBO CBOETO BKJIa/Ja M KaXKJIOTO yYaCTHMKA KOMAaHJbI B OOIIHii
pE3yNbTAT MO Pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaratb HOBBIE TIPOEKTHI, OLIEHMBATh MAEUM C I[O3UIMU HOBU3HHI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh NO3UTUBHOE CTPATETMYECKOE MOBEACHHUE B PA3JIMYHBIX CUTYALMSIX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHULIMATUBHBIM.

PeryasiTuBHbIC yHHBeEpCAJIbHbIC Y4YeOHBbIE 1eHCTBUA
Camoopranusamnus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS NJISl BBISABICHUS MPOOJIEM W HX PEIICHUS
B KU3HCHHBIX M YUYCOHBIX CUTYaIIHSX;

BHIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUH 11€JIEBbIC M CMBICIIOBBIE YCTAHOBKU B
CBOUX JEUCTBUSX U MOCTYIKaX MO OTHOIICHHIO K KUBOU MPUPOJIE, CBOEMY 37I0POBBIO U
3I0POBBIO OKPY>KAIOIIUX;

CaMOCTOSITENIbHO  OCYLIECTBJIITh MO3HABATEJbHYIO JIESTEIbHOCTh, BBISBISITH
npoOJsieMbl, CTaBUTh W (OPMYJIUPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
JEATEIIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITEJIbHO COCTaBIIATh IJIAH PEMICHUS MPOOJEMBbI ¢ YIETOM HMEIOIIMXCS
pECypCcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI,

JienaTh OCO3HAHHBIN BBIOOpP, APTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
32 PELLEHUE;
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OIICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U IMPOSBICHUIO HIMPOKON 3PYIUIMH B Pa3HbIX
o0nacTax 3HaHWM, MOCTOSHHO TMOBBIINIATh CBOW OOPa30BATENbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyallMsIM, BHOCUTH KOPPEKTHUBBI B JEATEIbHOCTD,
OILICHMBATh COOTBETCTBHUE PE3YJIbTATOB IIEIISIM;

BIIQJICTh HABBIKAMHU II03HABATEIHLHON pe(IeKCHMH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUN M MBICIUTENBHBIX MPOILIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIOJIb30BATh
npuémbl pedIeKCun JjIsl OLIEHKU CUTYalluH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATH PEUICHUS IO UX CHIXKECHUIO;

MIPUHUMATh MOTUBBI M aPTYMEHTHI IPYTUX MPU aHATIN3E PE3YJIbTATOB €SI TEILHOCTH.

IlpunsaTHe ceds U ApPyrux:
MPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHATU3E PE3YJIbTATOB IS TEIHHOCTH;
PU3HABATH CBOE MPABO U MPABO JAPYTHX Ha OMIUOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTOro YeIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3yabTaThl ocBoeHUs nporpammbel COO no O6uonoruu Ha 0a30BOM
YpOBHE BKJIIOYAIOT crenuduueckue st yueOHoro npeamera «buosiorus» HaydHbIe
3HAHMS, YMEHHA M  CIHOCOObl  JEWCTBMM MO  OCBOEHHUIO, HMHTEpIpETaluu
U TIpeoOpa30oBaHUIO 3HAHWM, BBl JESITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUSA U
OPUMEHEHUIO 3HAHUW B pa3MYHbIX YYEOHBIX CHUTyalusiX, a TaKKe B pPEaTbHBIX
KU3HEHHBIX CHUTyallUsX, CBS3aHHBIX C Owuojorueid. B mporpamme mnpeameTHbIe
pe3yabTaThl IPEICTaBICHbI IO ToJaM 00yUYeHUs.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHoro npenmMera «buonorus» B 10 kiacce
JIOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTMH B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI
MHUpPa U HAyYHOTO MHMPOBO33PEHHs, O BKJIAJE€ POCCUHUCKHUX M 3apyOEKHBIX YUEHBIX-
OMOJOroB B  pa3BUTHE OMOJIOTMM, (DYHKIIMOHAIIBHOM TPaMOTHOCTH  4eJOBEKa
JUISL PEIICHUS dKU3HEHHBIX 33]1a4;

yYMEHHUE PaCKpbIBATh COJAEPKaHHE OMOJOTMYECKUX TEPMUHOB M MOHSATUM: >KU3HB,
KJIETKa, OpraHu3M, MeTa00au3M (0OMEH BEIIECTB M MPEBPAILCHUE dHEPTHH ), TOMEOCTa3
(camoperynsiuusi), ypOBHEBasi OpraHu3allsl MUBBIX CHCTEM, CaMOBOCHPOU3BEIECHUE
(penpoyKiusi), HacJaeACTBEHHOCTb, U3MEHYMBOCTb, POCT U Pa3BUTHE;

yMEHHE Hu3JaraTh OuoJiorMuyeckue Teopud  (KJIETOYHAs, XPOMOCOMHas,
MyTAaIlMOHHAsI, IEHTpaJIbHAS J0TMa MOJIEKYJISIpHOU Ouonorun), 3akousl (I.  Mennens,
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T. Moprana, H.. BaBunoBa) u yueHus (0 LEHTpax MHOTooOpa3us U MPOUCXOKICHUS
KylIbTypHBIX pacteHuit H.M. BaBuioBa), ompenensiTb TpaHULbl MX MNPUMEHHUMOCTH
K JKUBBIM CUCTEMAaM;

YMEHHE BIJIAJIETh METOJaMU HAy4YHOrO IO3HAHWS B OMOJOTMU: HAONIOJCHHE
U OMHCAHWE J>XHUBBIX CHUCTEM, TPOIECCOB W SBIICHWW, OpraHU3AIMs W TMPOBEIACHUE
OMOJIOTUYECKOTO OSKCICPUMEHTA, BBIIBIDKEHUE THUIIOTE3bl, BBISBICHHE 3aBHCHMOCTU
MEXIy WCCICIyeMbIMH BEIWYMHAMHU, OOBSICHCHHE TOJYYCHHBIX PE3yIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX MOHATHNA, TCOPUHA M 3aKOHOB, yYMEHHE JEJIaTh BBIBOJIBI
Ha OCHOBAHHH MOJYyYEHHBIX PE3YIhTaTOB;

yMEHHUE BBIJICIATh CYIIECTBEHHBIE TMPU3HAKA BHUPYCOB, KIETOK IMPOKAPUOT
U DYKapuoT, OJHOKJIETOYHBIX W MHOTOKJICTOYHBIX OPTraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB W TPEBpAICHUS DSHEPTMH B KIETKE, (OTOCHHTE3a,
MIACTHYECKOTO u AHEPTETUYECKOTO oOMeHa, XEMOCHHTE3a, MHUTO3a,
Melo03a, OIUIOAOTBOPEHUS, PAa3MHOXKCHHS, WHAWBUAYAJIHHOTO pa3BUTHS OpraHU3Ma
(oHTOTEHER);

YMEHHE TMPUMEHSTH IMOJYyYCHHBbIE 3HaHUS JUII OOBACHEHHS OMOJOTHMYECKHUX
MIPOIIECCOB | SBJICHUM, JIJISl IPUHATHS MPAKTUICCKUX PEIICHUA B TIOBCEIHEBHON KM3HU
C IIeJTbI0 0OeCTICUeHHS O€30TTaCHOCTH CBOETO 3/I0POBbBS 1 3JI0POBBS OKPYKAFOIITNX JIFOICH,
COOJIIOJIECHNST HOPM TPaMOTHOTO TIOBEJCHUS B OKpYKAlOMeH NPUPOIHOU cpee,
MOHUMaHUE HEOOXOIUMOCTH HWCIOJIB30BAaHUS JOCTHKCHUH COBPEMEHHOW OWOJIOTHH U
OMOTEXHOJIOTHH JIJIS1 PAIIMOHATLHOTO PUPOIOTIOIB30BAHUS;

YMEHHUE peIIaTh 3JIEMEHTAPHBIC TEHETUYECKHE 3a7a4ll Ha MOHO- W JIUTHOPUIHOEC
CKpElIMBaHue, CIICTUICHHOE HACleJOBaHUE, COCTaBISATh CXEMbl MOHOTHOPUIHOTO
CKpEIIMBaHUS JUTsl PeICKa3aHus HACICIOBAHMS MPU3HAKOB Y OPTaHU3MOB;

yYMEHUE BBINOIHATE TA0OPATOPHBIE U TIPAKTUYECKUE pabOThI, COOMIOAAThH MpaBUiia
pu paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE  KPUTUYECKH  OLICHUBaTh W  HUHTEPIPETHPOBATH  HMHQPOPMAIIUIO
OMOJIOTUYECKOTO COJIEpKAHUS, BKIIOUYAIOIIYIO TICEBIOHAYYHBIC 3HAHUSA U3 Pa3IUYHBIX
HMCTOYHUKOB (CpeICcTBa MaccOBOM HH(OpMAIMK, HAYYHO-TIOMYJSPHBIE MaTEpHaIbI),
OTUYECKHUE aCMEeKThl COBPEMEHHBIX HCCIICJOBAaHUW B OWOJOTHH, MEIUIUHE,
OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIeHUs, 0000mas
OMOJOTHYECKYI0 MH(POPMAIUIO M3 HECKOIBKUX MCTOYHHUKOB, TPAMOTHO HCIOJB30BaTh
MOHSATUIHBIN anmapaTt OMOJIOTHH.

[IpenmeTHble pe3yibTaThl  OCBOSHMsI  ydyeOHOro nmnpeamera  «buosorus»
B 11 Ky1acce 10JDKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B ()OPMHUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOU KapTHHBI
MHpa M HAyYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCHUUCKHX U 3apyOCKHBIX YUEHBIX-
OWonoroB B pa3BUTHE OWONIOTHH, (DYHKIIMOHAILHON TPaAaMOTHOCTH  YeJIOBEKa
JUISL PEIICHUS dKU3HEHHBIX 33]1a4;
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YMEHUE PACKpBIBATh COACPKAHWE OWMOJIOTHYECKUX TEPMHUHOB W TIOHSITHM: BHU]I,
NOMyJsAlKsg, TeHOPOHM, DSBOJIOUHUSA, JBIXKYIIME CHIbI ((aKTOpbl) HBOJIOIUH,
MPUCTIOCOOJICHHOCTh ~ OPTaHWU3MOB, BHI000pa30BaHME, JKOJOTHYECKHUE (DAKTOPHI,
HKOCUCTEMA, MPOIYIEHTHI, KOHCYMEHTHI, PEAYIICHTHI, M MMUTAHUS, DKOJIOTHIECKAs
nMpaMujia, OuoreoieHos, onocdepa;

YMEHHE HM3Jarath OMOJOTHYECKHe Teopuu (dBoronoHHas teopus Y. JlapBuHa,
CUHTETHYECKasi TEOpHUs OBOJIIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIbIIIEBOrO
cxonctBa K.M. bopa, dyepenoBaHus TJaBHBIX HampaBiICHUN W MyTell 3BOJIOIUU
A.H. CeseprioBa, yuenus o 6mochepe B.M. BepHaackoro), onpeaenst TpaHUIBI HX
MPUMEHUMOCTH K )KHBBIM CUCTEMAM;

YMEHHE BIIAJCTh METOJaMHd HAYYHOTO ITO3HAHWS B OWOJOTHH: HAOIIOJCHUE
U OINHCAHWE J>KMUBBIX CHUCTEM, MPOILIECCOB W SIBICHUW, OpraHU3alMs W TMPOBEIACHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIIBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTU
MEXIy WCCICIyeMbIMH BEIWYMHAMHU, OOBSICHCHHE IIOJYYCHHBIX PE3yIbTaTOB,
UCIIOJIb30BAHHBIX HAYUYHBIX MOHATUN, TEOPUHW M 3aKOHOB, YMEHUE J€JIaTh BBIBOJIbBI
Ha OCHOBAHHH MMOJYyYEHHBIX PE3YIhTaTOB;

YMEHHE BBIACIATH CYIIECTBEHHBIC TPU3HAKN CTPOCHHS OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, TOMYJSLUMA, TMPOAYIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OHOTEOIEHO30B U
HKOCUCTEM, OCOOEHHOCTH TPOIIECCOB: HACICACTBEHHOW M3MEHYMBOCTH, €CTECTBEHHOTO
oT00pa, BUA000pa30BaHus, MPUCITOCOOJICHHOCTH OPTraHU3MOB, ICHCTBHUS IKOJOTUIECKUX
(GaKkTOpOB Ha OPraHW3MBI, TEpPEHOCa BEIIECTB W IOTOKA JHEPTHH B IKOCHUCTEMAX,
aHTPOITOTCHHBIX N3MECHEHHI B YKOCHUCTEMAaX CBOCH MECTHOCTH, KPYTOBOPOTa BEIIECTB U
OMOTreOXMMHUUYECKHUX ITUKIIOB B Onocdepe;

YMEHHE TPUMEHSITh TMOJYyYCHHBICE 3HAHUS JJIS OOBSACHEHHUS OHOJOTHUYECKHX
MPOIIECCOB U SIBIICHUM, JIJISl IPUHATHS MPAKTUYECKUX PEIICHUIA B MOBCETHEBHON KU3HU
C IIeJIbI0 00ecTieueHust 0€30MacHOCTH CBOETO 37I0POBBS U 3I0POBbS OKPYKAIOIIUX JIFOJIEH,
COOJIIOJICHUSI HOPM TpaMOTHOTO TIOBEICHUS B OKpYyXKalolled NPUPOAHON cpere,
MOHMMAaHUE HEOOXOAMMOCTH HCTIOIB30BAHMS JOCTHKEHUN COBPEMEHHON OMOJIOTUN IS
paIMOHAIBHOTO MMPUPOIOTIONE30BAHNS;

yMEHHE pelaTh dJCMEHTapHBIC OHWOJOTHYSCKHE 3aJadd, COCTABJIATH CXEMBI
MEPEHOCa BEIIECTB ¥ IHEPTHUH B IKOCHUCTEMAX (LIEMU MUTAHUS);

YMEHUE BBITOJTHATH JJA0OPATOPHBIE W TIPAKTUYECKHE pabOThI, COOIOAATH TTpaBuia
npu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYIOBAHUEM;

YyMEHHUE  KPUTHYECKH  OICHWBAaTh W  HHTEPIPETUPOBATH  MHGOPMAIIHIO
OMOJIOTUYECKOTO COJIepKaHUS, BKIIOUAIOINIYIO TICEBIOHAYYHBIC 3HAHUSA U3 Pa3UYHBIX
MCTOYHHUKOB (CpeacTBa MAaccOBOM HH(OpMalMK, HAYYHO-TOMYJSPHBIE MaTEpHUAaIbl),
paccMaTpuBaTh II100ATBHBIC YKOJIOTHYECKHE MTPOOJIEMbI COBPEMEHHOCTH, POPMUPOBATH
M0 OTHOIIEHHUIO K HUM COOCTBEHHYIO TIO3UIIHUIO;

yMEHHUE CO03/1aBaTh COOCTBEHHbIE MUCHBMEHHBIE W YCTHBIE COOOIIEHUs, 00001as
OMOJIOTMYECKYI0 MH(OPMAIIMI0O U3 HECKOJBKUX HCTOYHUKOB, IPAMOTHO HCHOJb30BATh
MOHATUMHBIA anmapaT OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
Hanmenosanue
No KomuuecTBo OCHOBHBEIE BUJIBI JIEATEIILHOCTH
pa3lesioB U TeEM [IporpammHoOe coziepxaHue
/o 4acoB 00yJarommxcs

y4eOHOTro MpeaMeTa

Tema 1. buosiorust kKak Hayka

1.1 | buonorwus B cucreme 1 buonorus kak Hayka. CBsi3u 6MosIoTUn PackpeiBath conepkanue TEPMUHOB U
HayK C 0OIlIECTBEHHBIMHU, TEXHUYECKUMU U MOHSATUN: HAYYHOE MUPOBO33PEHUE,

JPYTUMHU €CTECTBEHHBIMU HayKaMH, Hay4YHas KapTHHA MUPA, Hay9HBIH METOJ,
bunocoduet, penurue, STUKOMH, THTIOTE34, TCOPHA, MCTObI
SCTETUKOM M IpaBoM. Ponb Gronoruu HCCICNOBAHMA.
B (DOPMHPOBAHHH COBPEMEHHOH HayJHON XapakTepu3oBaTh OUOJIOTHIO KaK HAyKYy,
KapTuHbI Mupa. Cuctema OMOJOTUIECKUX Ziggi;iﬁ;ﬂza?;ﬂgeii YEZ;HTB
HayK. pazzeiibl OMOJIOTHU B COOTBETCTBUE
Aemoncmpayuu: ¢ 00BEKTAMU U3YYEHMUS.
Ilopmpempi: 1. lapsun, I'. Menzeis, Ha3spIBaTh BaKHENIINE OTPACIIH
H. K. Kosbos, Jlx. Yorcon u @. KpuK. | gy norpmeckix snanmii u 3a1a4m,
Tabnuywvl u cxemol: «MeTOABI TO3HAHUS crostme nepe Guonorueit XX| B.
YKUBOU MPUPOJIBI»

1.2 | Metoabl no3HaHUs 1 MeTtobl MO3HAHUS KUBOM TPUPOIBI PackpsiBaTh coziep:xaHne TEpPMUHOB U

YKUBOU IIPUPOIBI

(HabnroieHue, HKCIEPUMEHT, OITMCaHue,
U3MepeHue, Kiaccudukanus,
MOJEIUPOBAHUE, CTATUCTUYECKAS
0o0paboTKa TaHHBIX).

Hemoncmpayuu:

MOHATHUMN: HAYYHBIA METO/I, METOIbI
HCCJICIOBAHMS.

XapaKkTepu30BaTh OCHOBHBIE METO/IbI
MO3HAHUS KUBOM TIPUPOJIBI: HAOTIOCHHUE,
JKCIIEPUMEHT, OIIMCAHUE, U3MEPEHUE,
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Tabnuywvl u cxemol: «KMETOABITIO3ZHAHUS
YKABOW MPUPOIBI».

Jlabopamopuvie u npakmuueckue
pabomul:

[TpakTrueckas pabora No 1.
«Mcnonb30BaHuE pa3TuYHbIX METOJIOB
MIPU U3YYEHUH OUOJIOTUUECKUX
00BEKTOBY

KJIacCU(pUKaLus, MOJECIUPOBAHHE,
CTaTHCTUYeCKasi 00padOTKa TaHHBIX

HToro yacoB 1o Teme

2

Tema 2. 7KuBble cMCTEMbI U X OPraHU3aIHs

2.1

buonornueckue
CHUCTEMBI, ITPOLECCHI
Y UX U3YYCHUE

1

Kusbie cucteMbl (OMOCUCTEMBI) KaK
npeaMeT U3yUeHHs] OMOJIOTHH.
OTnuune KUBBIX CUCTEM

OT HEOPTaHUYECKOM ITPUPOLBI.
CaoiicTBa OMOCHCTEM U UX
pazHooOpasue.

YpoBHM OpraHu3anu OMOCHCTEM:
MOJIEKYJISIPHBIN, OpraHOUHO-
KJIETOYHBIN, OPTaHU3MEHHBIM,
MOMYJISIIUOHHO-BUIOBOM,
HKOCUCTEMHBIH (OMO-T€OLIEHOTUYECKUA),
ounocdepHsbIit.

Hayku, nzyyatoiue OMOCUCTEMBI
Ha Pa3HBIX YPOBHIX OpraHU3aIUU.
Hemoncmpauyuu:

Tabauyst u cxemovl: «OCHOBHbBIE
MPU3HAKH KU3HUY, « Y POBHU

PackpsIBaTh cofiepkaHre TEPMUHOB U
MIOHATHI: CUCTeMa, OMOJIOTHYECKas
CUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYypa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CUCTEM,
00OMEH BeIleCTB, pa3MHOXKEHUE, POCT,
pa3BUTHE, HACIEICTBEHHOCTD,
U3MEHYUBOCTD, Pa3IpaKUMOCTh,
HHEPro3aBUCUMOCTb, YPOBHH
OpraHu3aliy XKU3HU (OHocucTeM).
XapakTepu3oBaTh NPUHILIUIIBI
OpraHu3ali OMOCUCTEM: OTKPBITOCTb,
BBICOKAS YIIOPSAI0OYEHHOCTD,
CaMOpEryJIsALMs, HEPAPXUUHOCTD.
[IepeuncnaTh yHUBEPCAIbHBIE CBOMCTBA
YKUBOT'O: €IMHCTBO XUMHUYECKOTO
COCTaBa, pa3IpaKNUMOCTb, IBUIKEHUE,
rOMEOCTa3, POCT U PA3BUTHE,
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OpraHU3alMH KUBOUIIPUPOIBDY.
Mopens monexynst [JHK

HACJIEeICTBEHHOCTh, U3MEHYUBOCTb,
3BOJIOLMS (TTPUCTIOCOOJICHHE

K U3MEHSIOIIHUMCS YCIIOBUSIM).
[IpuBOIUTH NpUMEPHI OMOCUCTEM
Pa3HOTO YPOBHS OpraHU3allud U
CpPaBHUBATH MPOSIBICHUS CBOMCTB
YKUBOTO Ha PAa3HbIX YPOBHSIX.
XapakTepu3oBaTh OCHOBHBIE MPOLIECCHI,
IpoTEeKaroe B OMocucTeMax:
0OMEH BEIIECTB U MpEeBpaIeHUuE
SHEPruu, CaMOBOCIIPOU3BECHUE,
CaMOpEryJIsLUs, pa3BUTHE.
CobnronaTh mpaBmiia 6EpeKHOTO
OTHOIIICHUS K )KUBOU MIPUPO/IE

HToro yacos 1o teme

1

Tema 3. XumMuuyecKkuii COCTaB U CTPOEHHUE

KJICTKH

3.1

XUMHUYECKUU COCTaB
KJIeTku. Boma n
MHHEPAJIbHbBIE COJIA

1

XHUMHUYECKHAHN COCTaB KIECTKH.
XHUMHUYECKHUE IIEMEHTHI:
MaKpO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bona u muHepanbHbIe BEILIECTBA.
OYHKINY BOABI U MUHEPAIbHBIX
BelIeCTB B KieTke. [logaepxanue
OCMOTHYECKOI0 0OajiaHca.
Hemoncmpayuu:

Juaecpammur: «Pactipenenenue
XUMHYECKHUX 3JICMEHTOB B HEXKUBOU

npupoze», «PacrpeneneHne XUuMU4eCKUX

PackpriBaTh conep:kaHue TEPMUHOB

Y TIOHSITHIL: JIEMEHTHI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOJJICMCHTHI;
MUHEpaJIbHBIC BEIIECTBA, MOJICKYIIa
BOJIBbI KaK JUIOJb, BOJIOPOIHEIE CBSI3H;
ruaApoduIbHBIC U THAPOGOOHBIC
BELIECTBA.

JlokaspIBaTh €IUHCTBO JIEMEHTHOTO
COCTaBa KaK OJTHO U3 CBOMCTB JKHUBOTO.
PacripenensaTe XuMU4YEeCKUE SJIEMEHTHI
0 TPYIINIaM B 3aBUCUMOCTHU
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DJIEMEHTOB B JKMBOM IIPUPOIEY.
Tabnuysl u cxemol.: «llepuoanueckas
Ta0JIMIIa XUMAYECKUX SJIEMEHTOBY,
«CTpOoeHrEe MOJIEKYJIbI BOJIBI»

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OpraHn3Mce,; XapakKTCpru30BaThb POJIb
OTACIbHBIX 3JICMCHTOB.

BBISABIISTE CBSI3H MCIKOY COCTAaBOM,
CTPOCHUEM MOJICKYJIBI XUMHWYCCKOTI'O
COCOHMHCHUA U CI'O q)YHKHI/I}IMI/I B KJICTKC

3.2 | benku. CocTaB u benku. CoctaB u cTpoeHHe OEIKOB. PackpbiBaTh copiep:kanrie TEPMUHOB U
CTpOCHHE OEIIKOB AMHMHOKHCIIOTBI — MOHOMEPHI OSITKOB. MOHATHI: OCITKH, TIOJTMMEPHI, MOHOMEPBHI,
He3zamenumbie u 3aMeHUMBIE AMUHOKHUCIIOTBI, IENTUIHAS CBSI3b,
AMUHOKHUCIIOTHI. AMUHOKHCIOTHBIN MOJIMIICTITU/T, ICHATYpAaIHsl.
COCTaB. YPOBHHU CTPYKTYpPhI OEITKOBOM XapakTepu3oBaTh OCJIKH KaK Kjiacc
MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, OpraHUYECKUX COCTUHEHUI;
TPETUYHASI M YETBEPTUIHAS CTPYKTYpA). | KIACCH(PHUIIUPOBATH MX MO CTPOCHUIO
XUMHYECKHE CBOMCTBA OEIIKOB. (rmoOynsipHbIe U GUOPUILISIPHBIC OCNIKK),
buonornyeckue Qpynkimu 6eIKoB. MEPEUYUCIIATh U XapaKTepru30BaTh
Jemoncmpavuu: byHKIIUU OEIKOB
Tabnuyvt u cxemvi: «CTpoeHue
MOJIEKYJIbI OeJIKay.
Obopyoosanue: CBETOBOM MUKPOCKOII,
MHUKpOIpenapaThl
3.3 | depMeHTHI — depMeHTHI — OMOJIOTHYECKUE PackpsiBath copiepkanrie TEPMUHOB H
OMoJIOoTHYECKUE KaTaJIn3aTOPBI. MOHATHI: (hePMEHTBI, aKTHBHBIN IICHTP,
KaTaJnu3aTopPhbI Crpoenune (pepMeHTa: aKTUBHBIN IIEHTp, | CyOCcTpaTHas ceunu(puIHOCTb,

cyOcTpatHas crienu(puIHOCTb.
KodepmenTtsr. Butamunsl.
OTtnuunst pepMeHTOB

OT HEOPTAaHUYECKUX KaTau3aTOPOB.

Ko(epMeHThI, OETTKU-aKTUBATOPHI U
OCJIKU-UHTUOUTOPBI.

VYka3biBaTh OTINYHS (PEepMEHTOB

OT HEOPTAaHWUYECKUX KaTaIM3aTOPOB.
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Jemoncmpavyuu:

Tabauywl u cxemwr: «CTpoeHue
dbepMeHTay.

Obopyoosarnue: 060pyI0BaHNC
JUISL IpOBEICHUS HAOIOICHUH,
U3MEpPEHUI, SKCTIEPUMEHTOB.
Jlabopamopuwie u npakmuueckue
pabomul:

JlaGopatopHas padota Ne 1. «M3yueHue
KaTaIUTUYECKON aKTUBHOCTU
(dbepMeHTOB (Ha MPUMEPE aMUIIa3bI
WJIU KaTayas3bl)»

OOBACHATD POJIb (hEPMEHTOB

B (DYHKIIMOHUPOBAHUH KUBBIX CUCTEM,
B IIPOMBIIIUIEHHOCTH, B MEUIIMHE,

B IMIOBCEIHEBHOW KM3HU YEJIOBEKA

3.4

YrneBoapl. JInnnasl

YTneBoabl: MOHOCaxXapu bl (TJIF0K03a,
pub03a 1 1e30kcuprud03a), TUcaxapuabl
(caxapo3a, JIakTO3a) U MOJIMCaxXapuabl
(kpaxmall, TJIMKOTEH, LEeJITI003a).
buonorndeckue GyHKIUN YTIIEBOIOB.
JIMmu bl TPUTITUTICPUTBI,
dbochommmuabl, CTEpOUIbI.

[M'unpodunbHO-rUAPOHOOHBIE CBOMCTBA.

buonornyeckue QyHKIINM JIATTHIOB.
CpaBHEHHE yTJIIEBOJIOB, OETIKOB U
JUTUIO0B KaK HCTOYHUKOB YHEPTHUHU.
Hemoncmpayuu:

Tabnuywl u cxemol: «YTIEBOIBI,
«JInmmaeny.

Obopyoosanue: 000pyIOBaHUE

PackpriBaTh copepkaHue TEPMUHOB H
MOHSTUI: YTJIEBOIbI, MOHOCAXaPU/IBI,
JMCaxapu/Ibl, MOJMCAXapu/Ibl, TIIOKO03a,
pubo3a, ne3okcupudo03a, caxaposa,
JIaKT03a, MaJbT03a, IEJITI0JI03a
(keTyaTka), Kpaxmall, TIIMKOTEH;
JIUTIAJTBI, TPUTTULEPUIBI (GKUPBI, Maca),
dbocdomunu b, CTEPOUIBI.
XapakTepru30BaTh YIIIEBOJIbI, TUTUIBI
KaK KJIaCC OPTraHUYEeCKUX COCTMHEHUH.
KnaccudumupoBath yrieBOIbI U JTUITHIBI
10 CTPOCHUIO; TIEPEUHUCIIATH (PYHKITUH
YTIEBOOB U JIUIIHIOB.

CxeMatnuecku u300pakaTh CTPOCHHE
MOJIEKYJT YTIIEBOIOB, TUTTUIOB
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JUISL IPOBENICHUS HAOJI0IeHU,
WU3MEPEHUN, IKCIIEPUMEHTOB

3.5 | HykmenHoBbIe Hykneunossie kucnotst: JJHK u PHK. PackpsiBaTh coziep:kaHue TEPMUHOB U
KHCJIOThL. AT® Hyxiieotnibl — MOHOMEpPBI MOHATUI: 1€30KCUPUOOHYKIIEHHOBAS
HYKJIEMHOBBIX KUCIOT. CTpOeHHE U kucnota (JJHK), pubonyknennoBas
¢bynxun JJHK. Ctpoenue u pyHkimu kuciota (PHK), nykieorun,
PHK. AT®: crpoenue u GpyHKIUU. MOJIMHYKJICOTUIHASA LIEIIb
Jemoncmpavuu: (MOJIMHYKJIEOTH]T), KOMILUIEMEHTapPHOCTb,
Lopmpemuwi: [Ix. Yorcon, @. Kpuk, ¢bynkuuu [IHK (xpanenue u nepegayda
M. Yunkunc, P. ®paHkiuH. HACJIEeICTBEHHOU NH(OPMAIIUH); BUJIBI
Tabauywl u cxemvl: PHK (undopmanrionHas, TpaHCIOpPTHAS,
«Hyxneunosbie kucnotsl; JTHK», pubocomanbHas); aieHo3uHTpudochat
«buocunres 6enka», «CTpoeHue (AT®), makpospruueckas CBs3b.
MoeKyiasl ATO». XapakTepu3npoBaTh HyKJIEUHOBBIE
Obopyoosanue: CBETOBOW MUKPOCKOII, KHUCJIOTHI KaK XUMUYECKUE COEAUHEHUS U
MHUKpoONpenapaTsl HOCHUTEIIN HACJIEICTBEHHOU
uHdopMaIuu.
OTMeuaTh 0COOEHHOCTH CTPOCHUS
MOJIEKYJT HyKJI1eMHOBBIX Kucaot (JIHK,
PHK) u AT®.
CxemaTHuecku n300paxaTh CTPOCHUE
HYKJICOTUIOB, MOJIEKYJI HYKJIEUHOBBIX
kucnot, AT®
3.6 | UcTtopus u meToabl [{uTosorust — HayKa O KJIETKE. PackpsiBaTh coziepkaHue TEPMUHOB U

W3YUYECHHUS KIIETKH.
Kierounas reopus

Kierounast reopus — npumep
B3aMMOCHCTBUS UeH U (PaKTOB
B HAYYHOM ITO3HAHUH.

MOHSATUN: KJIETKA, LIUTOJIOTHS;
PaCKpBIBATh COAEPKAHUE MOJIOKECHUN
KJIETOYHOU TEOPUHU.
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MeToap! N3y4eHUS KICTKH.
Hemoncmpayuu:

Ilopmpempui:

A. JleBenryk, P. I'yk, T. [lIBaHH,

M. lInennen, K. bap, P. Bupxos.
Obopyoosanue: CBETOBOM MUKPOCKOII,
MUKpOIpenapaTbl paCTUTEIbHBIX,
YKUBOTHBIX HOAKTEPUATHHBIX KIIETOK;
PUCYHKHU C MUKpOdoTOrpadusimMu
KJICTOK, TIOJTY9CHHBIC C TIOMOIIHIO
CBETOBOTO U JIEKTPOHHOTO MHUKPOCKOTIA

[TepeuncisaTh 1 XapaKTEpU30BaTh
OCHOBHBIC METOJIbI H3yUCHUS KIICTKU:
(PUTOTOBJICHUE CPE30B,

OKpalmMBaHNe, MUKPOCKOTIMPOBAHNUE,
HEeHTPUPYTUPOBAHUE, KyIbTUBUPOBAHHE
KJICTOK M TKAHEH )

3.7

Kietka
KaK I1eJIOCTHAas
JKMBasAg CUCTEMA

KneTka kak nenoctHas )xuBas CUCTEMA.
OO01Me NMpU3HAKY KIETOK: 3aMKHYyTast
HapyxHasi MemOpana, Mmojekyisl JJHK
KaK F€HETUYECKU anmapar, CUCTeMa
cuHTe3a Oenka. TUmbl KIeToK:
AYKAPUOTHUYECKAS U MPOKAPUOTUUECKAS.
Oco0EeHHOCTH CTPOCHUS
MPOKAPUOTHYECKOU KIIETKH.

Krnerounas crenka 6akrepuii. CTpoeHue
AYKapUOTUYECKOU KIeTKH. OCHOBHBIE
OTJIMYHUS PACTUTEIIBHOMU, J)KUBOTHOM U
rpubHOi KeTku. [ToBepXHOCTHBIC
CTPYKTYpPHI — KJIETOUHAsI CTCHKA,
TIIMKOKAIUKC, UX PYHKIUH.
[1nazmatuueckasimeMOpaHa, ee CBOMCTBa

1 QYHKITUY.

PackppiBaTh copiepkaHrue TEPMUHOB H
MOHATHI: KIETKU (DyKapruOTUUYECKas,
POKAPUOTUYECKAs ), IIa3MaTHIEeCKas
MeMOpana (I1a3mMaieMmMa), TIIMKOKAJIHKC,
TPAHCIIOPT BEIIECTB (MTACCUBHBIN,
AKTUBHBIN), 3HAOUUTO3 ((ParouuTos,
MUHOITUTO3), SK30IMUTO3, KIETOYHAs
CTCHKA, HYKJICOU]I.

CpaBHUBaTh MEXy CO00#
DYKaApUOTUYECKHUE U TPOKAPHUOTUUECKUE
KJIETKH, OTMEYaTh CXOJICTBO U Pa3INYHS
B CTPOCHUHU KJIETOK OaKTepui,
YKUBOTHBIX, PACTCHHUH U TPHOOB
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Hemoncmpavyuu:

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

T. lIBann, M. llneitaen, K. bap,

P. Bupxos.

Tabauywl u cxemwl: «CTpoeHUE
AYKAPUOTUYECKOU KIeTKW», «CTpoeHue
JKUBOTHOM KJIETKN», « CTpoeHHUE
PACTUTEIILHOU KIETKW», «CTpoeHue
MIPOKAPUOTHYECKOMN KIICTKN.
Obopyoosanue: CBETOBOM MUKPOCKOII,
MUKpPOTIpEnapaTbl paCTUTEIbHBIX,
JKUBOTHBIX U OaKTepHUAJIbHBIX KIIETOK

3.8

Ctpoenue
IYKAPUOTUYECKOMN
KJIETKU

[MuTorutazma 1 ee OpraHoOU/IbI.
OnHnomMeMOpaHHbBIE OPTaHOU/IbI KJIETKU:
OIIC, anmapar ['oyibaKH, TU30COMBL.
[ToyaBTOHOMHBIE OPraHOUABI KIETKH:
MUTOXOHAPUH, TUTACTHUIBI.
[TpoucxoxieHre MUTOXOHIpUH 1
nacTull. Buabl mmactu/.
HememOpaHHbIe OpTaHOUIBI KIIETKH:
puOOCOMBI, KIIETOYHBIN LIEHTD,
HEHTPHUOJIU, PECHUUKH, KIYTHKHU.
OYHKINY OPraHOUIO0B KIIETKH.
Bxirouenwust.

S Ipo — peryaAaTOpHBIN HEHTP KIETKU.
Crtpoenue siipa: siaepHasi 000JI04Ka,
KapHoIUla3Ma, XpOMATHH, SAPBILIKO.

PackpriBaTh copepkaHue TEPMUHOB H
MOHSATUM: IIUTOTLIa3Ma, OPTaHOM/IHI,
sHortazMarudeckas cethb (J11C),
anmapat [ oJIbJKH, TM30COMBI, BaKyOJlb,
MUTOXOHJIPHUH, TJIACTUJIBI (XJIOPOILIACTHI,
XPOMOILIACTHI, JICHKOIIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KIIETOUHBIN
HEeHTp (LIEeHTpocoMa), PECHUYKH,
KT'YTUKH, BKIIOUEHUS, AP0, SACpHAS
000J109Ka, KapHuoIljla3Ma, XpOMaTHH,
STPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHUE DYKAPUOTUUECKON
KJIETKHU TI0 U300paXeHUSIM U

Ha MUKpOTIpernaparax;
KJIaCCU(DHUIIMPOBATH OPTaHOMIBI
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XpoMocoMBI. TpaHCTIOPT BELIECTB

B KJIETKE.

Hemoncmpauyuu:

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

T. llIBann, M. llIneinnen, K. bap,

P. Bupxos.

Tabauywl u cxemwr: «CTpoeHue
IYKAPUOTUYECKOUN KIIETKW», «CTpoeHue
KUBOTHOU KIETKW», «CTpoeHue
PACTUTENIBHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKOMN KIIETKHY,
«CTpoeHue spa KIETKN.
Obopyoosanue: CBETOBOM MUKPOCKOII,
MHUKpPOTMpenapaTsbl pACTUTEIbHBIX U
YKUBOTHBIX KJIETOK.

Jlabopamopnwie u npakmuueckue

pabomul:

JlabopaTtopHas pabota Ne 2. «M3yuenue
CTPOEHHUS KJIETOK PACTEHUM, >KMBOTHBIX
u OakTepudl MO MHUKPOCKONIOM Ha
TOTOBBIX MUKPOTIpENaparax U ux
OIIMCaHUE»

B 3aBHCHUMOCTH OT OCOOEHHOCTEN UX
CTpoeHHs (OAHOMEMOpaHHBIE,
JByMEMOpaHHbIE, HEMEMOpPaHHbIE);
OMMUCHIBATh (PYHKIIUH KaXKJI0TO
OpraHOM/IA B KIIETKE.
XapakTepu30BaTh KIETOYHOE SIpO KaK
MECTO XpaHEeHUs, nepeayu (yaABOCHUE
XpOMOCOM) U pealu3alnu
(TpaHCKpHUIILKS ) HACTAEACTBEHHON
uH(pOpMAIUHU KIETKU.

[IepeunciaATh 1 ONUCHIBATH KOMIIOHEHTHI
a5pa U ux QyHKINH;

CxeMaTtnyHO n300paxaTh CTPOECHUE
pPaCTUTEIBHOU U )KUBOTHOW KJIETKHU.
OOBACHATH OMOJIOTUYECKOE 3HAUCHUE
TPaHCIIOPTa BELIECTB B KIIETKE

HMTtoro yacoB 1o teme 8

Tema 4. ’KuznenesaTeJJbHOCTH KJICTKH
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4.1 | OOMeH BEIIECTB.
ITnacTuueckuit
ooMeH. POTOCHHTE3.
XeMOCHHTE3

OOMeH BelecTB, HIU METa0O0JIU3M.
Accumunsinus (TJIaCTUYECKUA OOMEH)
U TUCCUMIISIHS (PHEPTeTUYCCKUM
oOMEH) — JBE CTOPOHBI EIUHOTO

PackpbiBaTh copiep:kaHrue TEPMUHOB U
MOHSATUI: OOMEH BEIIECTB U
npeBpaleHue SHepruu (MeTaboIu3M),
ACCUMUJISIUSA, TUTACTUYECKUI OOMEH,
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npoiiecca Metadonusma. Poiib 3aKk0HOB
COXpaHEHHUS BEIECTBA U DHEPTUU

B MOHUMaHUU MeTabonu3Ma. Tumbl
oOMeHa BEIIeCTB: aBTOTPO(PHBINA U
rerepotpodubIid. Porb hepMeHTOB
B 0OMEHE BEIIECTB U MPEeBPAILICHUN
DHEPIruM B KiIeTKe. POTOCUHTES.
CaeToBas 1 TeMHOBasI (pa3bl
dbotocunrtesa. Peakuuu porocunTesa.
DdhexTuBHOCTH GOTOCUHTERA.
3HadyeHue (poTocuHTE3a ISl )KU3HU
Ha 3emJe. BiusHue yclioBHil cpebl
Ha (D)OTOCUHTE3 U CIIOCOOBI TTOBBIIICHHUS
€ro MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTCHUM.

XeMOCHUHTE3. XEMOCUHTE3UPYIOIINE
OakTepuu. 3HaYCHUE XEMOCHUHTE3a
JUIS KM3HHU Ha 3eMIIe.
Hemoncmpayuu:

Iopmpemuwi: K. A. Tumupsses.
Tabauywl u cxemwvl: «XITOPOILIACTY,
«POTOCUHTES»

TUCCUMUJISILINS, DHEPTETUYECKUI OOMEH,
dboTocunTe3, POTONN3,
dbochopunupoBanue, NepeHOCUNK
IPOTOHOB, XEMOCHHTE3.

OmnuceiBaTh (HOTOCHHTE3, TPOIIECCHI,
pOTEKarolue B CBETOBOM U TEMHOBOM
dbaze.

BBISABISITE MPUYUHHO-CIICICTBEHHBIE
CBSI3M MEXKIY TOTJIOIICHHEM COJTHEYHOU
SHEPIUH XJIOPODUIIOM U CUHTE30M
Monekyn ATO.

CpaBHUBaTh UCXOHBIC BEIIECTBA,
KOHEYHBIE MTPOIYKTHI U YCIOBUS
IIPOTEKAHMS PEAKLINI CBETOBOM U
TEMHOBOMH (ha3bl (HOTOCHHTE3A,;
CpaBuuBath (POTOCUHTE3 U XEMOCHHTE3.
OueHuBarh 3HaYeHUE POTOCHUHTE3A U
XeMOCUHTE3a JJIs )KU3HU Ha 3emiie

4.2

DHEpPreTUYeCKuit
oOMeH

DOHepreTueckuii 0OOMEH B KIJIETKE.
Paciennenue BeniecTs, BbIICIEHUE U
aKKyMYJIMPOBAHHME DHEPTHUH B KIIETKE.
OTansl SHEPTreTUUYECKOro 0OMeHa.
I'mukonus. bpoxeHnen ero BUIbI.

PackpbiBaTh copepxkaHre TEPMUHOB U
MOHSATHI: YHEPTETUIECKUN OOMEH,
TJIMKOJIN3, MOJIOYHOKHUCIIOE OpOoXKeHue,
CHOUPTOBOE OpOKEeHHE, OMOTOTHYECKOe
OKHCIICHHE, KJIETOUYHOE JIbIXaHHUE,
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KucnopoaHoe okucnenue, uim
KJIETO4YHOE AbixaHue. OKUCIUTENBHOE
dbochopunupopanue. IGHEKTUBHOCTh
HHEPreTHYECKOro OOMEHa.
Jemoncmpavyuu:

Tabnuysl u cxemol: «TUnbIIUTaHUSY,
«Metabonuzm», « MUTOXOHIPUSI,
«HepreTuyecKkuii oOMeH»

TUCCUMUJIATINS, (DEPMEHT.
XapakTepu3oBaTh 0OMEH BEUIECTB U
npeBpaleHue SHeprun (MeTadoI13M)
KaK OJTHO X CBOWCTB YKHBOTO.
[Tepeuncisats 0cOOCHHOCTH
MJIACTUYECKOTO M SHEPTeTHUECKOTO
oOMeHa B KJIETKE; yCTaHaBIMBAThH
B3aMMOCBSI3b MEXKTy HUMH.

Paznuygate THIIEI OOMEHa BEIIECTB

B KJIETKE: aBTOTPO(HBIN U
reTepoTPOPHBIN.

OnurchIBaTh ATAbl SHEPTETUYECKOTO
oOmeHa (TOArOTOBUTEIbHBIN,
OECKUCIIOPOIHBIN, KUCTOPOIHBIN)

Y CPaBHUBATH UX MEX]y COOOi.
XapakTepru30BaTh PEAKINH TIIUKOIN3a,
OpO>KeHHU S, KJICTOYHOTO JIbIXaHUS;
BBISIBIISATH TPUYMHHO-CJICICTBCHHBIC
CBSI3U MEX Y TJINKOJIM30M, KIIETOYHBIM
JbIXaHUEM U CUHTE30M Mosiekyl1 ATO.
CpaBHuBaTh 3(HEKTUBHOCTD
OECKHUCIOPOTHOTO U KHCIIOPOTHOTO
ATaroB

4.3

buocunTes Oenka

Peakuyn MaTpuyHOTO CHHTE3A.
I'enernueckas nundopmarnus u JJHK.
Peanuzanus reseTnyeckoun
uH(pOpPMAIUH B KIETKE.

PackpeiBaTh conepkaHue TEPMUHOB
U NOHSITHUHN: T€H, TeHETUYECKUU KO/,
MATPUYHBIN CUHTE3, TPAHCKPUIILIUS,
TPaHCISIIUS, KOJOH, aHTUKOJIOH,
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['eHeTnyeckuii KOJI METO CBOMCTRBA.
TpaHCKpUIILIUA — MATPUYHBIA CUHTE3
PHK. Tpancnsus — GuocuHTe3 OenKa.
Otansl Tpancisiuun. Koaupoanue
aMUHOKHCIO0T. Posib pubocomB
OmocuHTE3€e OelKa.

Hemoncmpavuu:

Ilopmpemui: H.K. Konbos.

Tabnuywt u cxemwvi: «Ctpoenue [JHK»,
«CtpoeHue u QyHKIIMOHUPOBAHUE TEHAY,
«CunTte3 6enkay, «Pemmukarus JTHK»,
«['ereTnUEeCcKU KOI».

Obopyoosanue: MOJCIN- alIUIMKAIIUHA
«¥Y nBoenne JIHK u Tpanckpunums»,
«buocunTe3 OemKay

pubocoMa, IieHTpalibHas JOTMa,
MOJICKYJISIpHAsT OMOJIOTHS.

Ornpenenarb CBOWCTBA T€HETUYECKOTO
KoJia (TPUILIETHOCTh, OJTHO3HAYHOCTb,
BBIPOXKJICHHOCTh, YHUBEPCAIBLHOCTb,
HEIMEePEKPHIBAEMOCTb, HETIPEPHIBHOCTD ).
OnuceIBaTh ATaMbl peainu3aluu
HACJIEICTBEHHOM HH(OPMAIIUU B KIIETKE.
CpaBHUBATh peaKMX MATPUIHOTO
cunre3amosiekya PHK u Genka B kieTke

4.4

Hexknerounsie
(bOpMBI KUZHU —
BHUPYCBI

Hexnerounbie GOpPMBI 5KU3HU — BUPYCHI.
Hctopust OTKpBITUS BUPYCOB

(M. . iBanoBckwmit). OcobeHHOCTH
CTPOCHHUS U KU3HEHHOTO IIUKJIa BUPYCOB.
bakrepuodaru. bonesnu pactenuit,
YKUBOTHBIX U YEJIOBEKA, BHI3IBAEMBIC
BUpycamu. Bupyc ummyHnoaedunuta

yenoBeka (BUY) — Bo3oynurtens CITN Ja.

OOpatHas TpaHCKPHIIIIHS, peBEepTa3a u
uHTerpasa. [Ipodunakruka
pacnpoCcTpaHEHUsI BUPYCHBIX
3a00JIEBAHHUIA.

PackpeiBaTh copepkaHre TEPMUHOB U
HNOHSATUN: BUPYC, BUPYCOJIOTHS, KAIICU]I,
OakTeprodar, BUpyc UMMyHOAepUIINTA
yenoseka (BUY), oHKoreHHbIe BUPYCHI.
XapakTepu3oBaTh BUPYCHI KaK
HEKJIETOUHYIO (DOpMY KU3HU;
0COOEHHOCTH CTPOCHUS U
KU3HECSITEIIbHOCTH BUPYCOB.
OnuceIBaTh KU3HEHHBIN ITUKI BUPYCOB
UMMYHOAC(PUINTA YEIOBEKA; pa3iniaTh
Ha pucyHkax BTM ((Bupyc TabauHoi
Mo3aukHn), bakrepuodar, BUY.
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Hemoncmpavyuu:

Topmpemuwi: [1. 1. IBaHOBCKHUI.
Tabauywl u cxemwvl: «Bupycoi»,
«baktepuodarn»; «CrpoeHue u
*ku3HeHHbIN nuka Bupyca CIT1/1a,
OaxTepuodaray.

Obopyoosanue.: MOJENb CTPYKTYPbI
JIHK; MarauTHas MoAelb-alIlJIMKaLMs
«CTpoeHHE KIETKN

O60CHOBBIBATH U COOMIOAATH MEPHI
NpopHIAKTUKN PACTIPOCTPAHECHHUS
BUPYCHBIX 3a00JICBaHUIA
(peciupaTopHBbIE, KEITyI0UHO-
KUIIeYHbIE, KJICHIEBOH SHIE(aIIUT,
BUY-undexims)

HToro yacoB 1o Teme

6

Tema 5. Pa3aMHoO:xeHUe U HHAUBUAYAJBHOC PAa3BUTHE OPraHUu3MoB

5.1 | )KusHeHHbBIN UK
KJIETKU. [lenenue
KJIETKH. MUTO3

1

KieTouHsbIi UK, WK KU3HEHHBIN ITUKIT
kietku. Marepdasza u MuTO3.
[Iporecchl, npoTtekaroiiue B nHTEpdase.
Pemnikanust — peakius MaTpU4HOTO
cunre3a JJHK. Ctpoenne xpomMocom.
XPpOMOCOMHBII HAOOP — KApUOTHII.
JIMTITOMTHBIN U TaIlJIONIHBIN
XPOMOCOMHBIC HA0OPBI. XPOMATH/IBI.
[{utonornueckrue OCHOBBI Pa3MHOKECHHUS
Y UHJIMBUAYaJIbHOTO Pa3BUTHS
OpraHu3MoB. JleneHue KJIeTKH — MUTO3.
Craguu muto3a. [Iporeccsl,
MIPOMCXOAIINE HA PA3HBIX CTAAUIX
MHTO3a. BUoIOrMYecKuii CMBICII MUTO3A.
[Iporpammupyemasi TuOEIb KISTKH —
aroriTo3.

PackpeiBath conepkaHue TEPMUHOB U
MOHSATHI: KJIETOYHBIN UK, UHTep(da3a,
penyIUIMKaIKs, XpOMOCOMa, KapUOTHII,
TaruIOUAHBIN, JTUTIIOUIHBIN
XPOMOCOMHBIN HA0OP, XPOMATHU/IBI;
MUTO3 €ro cTaauu: npodasza, meradasa,
anadasa, renodasa.

OnuchiBaTh KU3HEHHBIN ITUKIT KJICTKU;
NEPEUYUCIIATh U XapaKTepru30BaTh
NepUOAbl KIIETOYHOIO LUKJIA,
CpPaBHUBATH UX MEXIY COOOM.
OnuceIBaTh CTPOCHUE XPOMOCOM,
KapHUOTUIIOB OPraHU3MOB, CPABHUBATh
XPOMOCOMHbBIE€ HA0OPHI KIETOK.
CpaBHMBaTh CTaJAUN MHUTO3A.
Paznuuate Ha MUKponpenaparax
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Hemoncmpavyuu:

Tabnuywvl u cxemol. «KIeTOUHBIN LIUKID»,
«Pemmkanusa JJHK», «Ctpoenue
XPOMOCOMBI», « MUTO3»; MarHUTHAsI
MOJIeIb-anTuIuKaIus «JleleHue KIeTkuy;
moaensJIHK.

Obopyodosanue: CBETOBOW MUKPOCKOIT U
Mukponpenapar «Kaprnoknnes B KiieTkax
KOpELIKA JIYKa».

Jlabopamopnwie u npakmuueckue
pabomul:

JlaGopatopHas padota Ne 3.
«Habmroienre MuTO3a B KJIETKaX
KOHUYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKPOIIpEnapaTax»

Y PUCYHKAaX CTaJIM MHUTO3A.
PackpbiBaTh OMOIOTUYECKUI CMBICT
MHUTO3a

5.2

dopmbl
Pa3MHOXKEHUS
OpraHUu3MOB

DopMBbI pa3MHOKEHHS OPTAaHU3MOB:
Oecrmoioe U MOJIOBOE.

Buapr 6ecrionoro pa3MHOKEHHUS:
JeJIEHNE HAIBOE U MIOYKOBAHHUE OJHO-
1 MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE,
BEreTaTHBHOE PA3MHOKCHHE.
HckyccTBEHHOE KIIOHUPOBAHHE
OpraHU3MOB, €T0 3HAUCHUE
JUTSCETIEKIIH .

[TotoBOE pa3MHOKECHHE, ETOOTIUIHSI
oT Oecroyoro.

Hemoncmpayuu:

PackpriBath conepkaHue TEPMUHOB
Y TIOHATUM: pA3MHOKEHHUE, KIIOH,
IOJIOBBIC KJICTKHU (TaMeThI),
ANLEKIIETKA, CIIEPMATO30H /1, 3Ur0Ta,
JIeJICHHE HAJIBOC, IIOUYKOBAHUE,
cropyJisiusi, pparMeHTanus,
BEreTaTHUBHOE PA3MHOKEHHUE,
CEMEHHOE Pa3MHOKEHUE, OTbIIICHUE,
JIBOMHOE OIIJI0JIOTBOPEHUE, TTOJIOBBIC
JKeJe3bl, CCMEHHUKH, IMIHUKH,
OTUIOJIOTBOPEHUE (HAPYKHOE,
BHYTPEHHEE).
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Tabnuysl u cxemwvl: «OOPMBI
Pa3MHOXKEHUS OPTaHU3MOBY, «J|BOliHOE
OIUIOJOTBOPEHUE YIIBETKOBBIX
pacteHui», «Jlenenne KieTku
OakTepumn», «BereTaTuBHOE
pa3MHOXXEHUE pacTeHuin», «CTpoeHue
MTOJIOBBIX KJIETOK»

XapakTepu3oBaTh 0COOCHHOCTH

1 3HaYCHUE OSCII0JI0r0 U IOJOBOIO
CIIOCOOOB pa3MHOXKEHUSI.

Brinenars Buasl 0ecnoaoro
Pa3MHOKEHUS; BBIABISTh B3AaUMOCBSI3U
Mexay (hopmMamMu U criocodamu
Pa3MHOXKEHUS, U UX OMOJIOTUYECKUM
3HAYCHHUEM.

Bnaners npuéMamu BereTaTUBHOTO
Pa3MHOKEHUS KYJIbTYPHBIX paCTEHUM
(Ha mpuMepe KOMHATHBIX ).
XapakTepu30BaTh MOJOBbIEC KIETKHU:
SIMLIEKJIETKH, CIIEPMATO30U/IbI;
BBISIBJISATE OCOOCHHOCTH

HUXCTPOCHMUS

5.3

Meiios

Meiio3. Cramuu merio3a. [Ipouecchl,
MPOUCXOAIINE HA CTAAUSAX MEo3a.
IToBeneHnne XpoMOCOM B MEHO3E.
Kpoccunrosep. brosiornaeckuii CMbICIT
Y 3HaYCHHUE MEN03a.

Hemoncmpayuu:

Tabnuywvl u cxemol. «JleICHUEKICTKI,
«Menos».

Obopyoosanue: moaens JIHK;
MarHUTHasi MOJEIb-aNTUINKAIUs
«JleeHue KIeTKm»

PackpeiBath coniepkaHue TEPMUHOB U
MMOHSATUM: MEH03, KOHbIOTallus
XPOMOCOM, MEPEKPECT (KPOCCUHTOBEP)
XPOMOCOM, TaMETHI.

XapakTepu3oBaTh MEH03 Kak crocod
KJICTOYHOT'OJICJICHMS;, OITMCHLIBATH MEHO3
110 CTaIUSIM; CPAaBHUBATh CTAJIUU MeH03a
1 MHUTO3a.

Paznuuare Ha pucyHKax craauu Meno3a;
pacKpbIBaTh OMOJIOTHYECKOE 3HAUCHHUE
Meio3a
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5.4

Oo6pazoBanue u
Pa3BUTHE MOJOBBIX
KJIETOK.

["'ameTorenes — Imponecc 06p8,30BaHI/ISI
ITOJIOBBIX KJICTOK YKMBOTHBIX.
[IonoBbie Kene3bl: CECMCHHUKHU U

PackpeiBath conep:kanue TEPMUHOB U
IIOHATHN: TaMETOI€HE3, CIIEPMATOICHES,
OOTI'€HE3, CIIEPMATO30U /I, AaKPOCOMA,

OrmtonoTBOpEHNE anyHuKu. OOpa3oBaHUE U pa3BUTHE AWLIEKIIETKA, TIOJIIPHBIE TEIbLIA.
MOJIOBBIXKJICTOK — TaMeT (CIIepMaTo30u], | XapakTepru30BaTh 0COOCHHOCTH
SUIIEKIIETKA) — ClIepMaTOreHe3 U raMeToreHe3a y >KMBOTHBIX U €T0 CTaJlUU;
ooreHe3. OCOOEHHOCTH CTPOCHHUS MOJIOBBIE KJIETKU KUBOTHBIX U OIKUCHIBATH
SIUIIEKJIETOK U CIIEPMAaTO30UI0B. IPOLIECC UX PA3BUTHA.
OnnonorBopenue. IlapTeHorenes. CpaBHHBaTh CIIEPMATOI€HE3 U OOTEHES.
Jemoncmpayuu: OnuceIBaTh OMIOAOTBOPEHUE,
Tabauyer u cxemvl: «IIpsMoen HempsiMoe | OMOJNIOTHYECKOE 3HAUEHHUE
pa3ButHe», «'amMmerorenes OIIOAOTBOPEHUS
Yy MIIEKOTIUTAIOUINXH YETOBEKAY.
Obopyoosanue: mojaenb MeTada3zHON
XPOMOCOMBI, MUKPOCKOTI,
MuKpomnpenapatbl «CriepMaTo30uIbI
MJICKOIMUTAIOIIET O, « AMNIeKIeTKa
MJIEKOMTUTAIOILIETOY.
Jlabopamopnvie u npakmuueckue
pabomul:
JlaGoparopHas padota Ne 4. «3yueHue
CTPOEHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»
5.5 | UnauBuayansHoe NunuBuayanbHOe pa3BUTHE (OHTOreHE3). | PackpbIBaTh colepKaHne TEPMUHOB
pa3BUTHE OMOpHOHANIBHOE Pa3BUTHE U TIOHSITHI: OHTOT€HE3, SMOPUOTEHE3,
OpraHU3MOB (amOpuorenes). ITarbl SMOPUOHAIBHOTO | 3UTOTA, IpobJieHne, 0J1aCTOMEPHI,

pa3BUTHA y ITIO3BOHOYHBIX JKUBOTHBIX:

Mopyna, 61actyna, 6JacToIeNb,
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JpoOJieHHE, TacTPYJIALs, OPTaHOT€HES.
[TocTaoMOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHATIBHOTO PA3BUTHSA:
psIMOE, HE MPSAMOE (JINYMHOYHOE).
Bnustnue cpeapl Ha pa3BUTHE
OpraHu3MoB; (paKTOPbI, CIOCOOHBIE
BBI3bIBaTh BPOXKJACHHBIE YPOICTBA.

Poct n pazButue pacrennii. OHTOreHe3
LIBETKOBOT'O PACTEHUS: CTPOCHUE CEMEHH,
CTaJIUM Pa3BUTHSI.

Hemoncmpavuu:

Tabauywl u cxemovl: «OCHOBHBIC CTaIUHN
oHTOTreHe3ay, «IIpsmoe u HenpsiMoe
pa3BUTHEY, «JIBOMHOE OIUIOIOTBOPEHHUE
YIBETKOBBIX PACTCHUIN»

racTpyJia, HelpyJa, OpraHoreHes;
3apOABIIIEBBICIIUCTKU: IKTOAEPMA,
Me30JIepMa, SHTOACPMa;
MOCTAMOPUOHAIIEHOE Pa3BUTHE: IPSIMOE
U HeTpsAMoe (TUIYMHOYHOE); MeTaMop(do3,
Meracropa, MUKpOCIIOpa, MbLIbIIEBOE
3€pHO, CIEPMHH, 3aPOJIBIIIEBBIN MEIIOK,
JIBOMHOE OIJIOIOTBOPEHUE.
Onpenenars dTarbl SMOPUOHAIBHOTO
Pa3BUTHS XOP/IOBBIX HAa CXEMax U
npernapaTax ¥ OMUCHIBATH MPOIIECCHI,
MIPOUCXOIAIINE HA KaXKJIOM dTarle.
CpaBHUBaTh MEPUObI OHTOTEHE3A;
PsIMOE U HEMIPAMOE (JIMYUHOUHOE)
NOCTAIMOPHUOHAIBHOE Pa3BUTHE,
3apOBIIIN YEJIOBEKA U IPYTUX
XOPIOBBIX.

OOBACHATH OMOJIOTUYECKOE 3HAUEHUE
pa3BuTHs ¢ MeTamop(ho3oM;
OTpHUIIATEIILHOE BIUSHUE AJIKOTOJIS,
HUKOTWHA U APYTUX TEPATOTECHHBIX
(akTOpOB Ha pa3BUTHE 3aPO/IbIIIA
YeJ0BeKa.

OnuceiBaTh NPOUECC ABOMHOTO
OTUIOZOTBOPEHUS Y IIBETKOBBIX
pacTeHuu

Hroro yacos o teme
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Tema 6. HacsieAcTBEHHOCTh 1 M3MEHYHUBOCTH OPTaHU3MOB

6.1 | I'eneruka — Hayka 1 [IpeameT u 3a1aun TEHETUKHU. PackpbIBaTh cofep:kaHue TEPMUHOB U
O HacIeACTBEHHOCTH Ponb nuTonorun u sMOpHUONIOruu MOHSTUMN: TeH, TeHOM, T€HOTHII, ()EHOTHII,
Y U3MEHYHUBOCTU B CTAaHOBJICHUU T€HETUKU. Biazg XPOMOCOMBI, aJlJIeJIbHbIE T€HBI (AJUIeIN),
POCCHUHCKUX U 3apyOEKHBIX YUYEHBIX B TOMO3HUI0Ta, F€TEPO3UT0Ta,
pa3BUTHE TEHETUKU. METOAbl TEHETUKH | JIOMUHAHTHBIN IpHU3HaK (TCH),
(rubpuoI0rNYecKui, pEeLEeCcCUBHBIN IPU3HAK (T'€H), YUCTas
LUTOT€HETUYECKHM, MOJIEKYIISIPHO- JUHUS, THOPUL.
IeHETUYECKU). [lepeuncnarh u XapakTepu30BaTh
OCHOBHBIE T€HETUYECKNE MTOHATUS. METO/Ibl TEHETHKHU: THOPUI0JIOTHYECKUIA,
['eHeTnyecKasi CHMBOJIMKA, LUTOT€HETUYECKHUI, MOJIEKYJISIPHO-
UCIIOJIb3yeMas B CXeMaX CKPEIMBAHUNA. | TEHETUYECKUM; JOMUHAHTHbBIC U
Jlemoncmpayuu: pelecCuBHbBIE TPU3HAKYU PACTEHUN U
Ilopmpemui: I'. Mennens, T. Mopras, YKUBOTHBIX.
H. U. BaBunos, C. C. UeTBepHKOB, [Tonb30BaThCS TEHETUYECKOM
H. B. Tumodees-PecoBckuii. TEPMUHOJIOTUEN U CUMBOJIUKOU
ObopydosaHue.: MOEIb- aNlINTUKALINS JUTSL 3AIIMCU TEHOTUITNYECKHUX CXEM
«MoHOTHOpUAHOE CKPEILMBAHUEY, CKpeUIMBaHUs
repOapuii «['opox MoceBHOM
6.2 | 3akOHOMEpHOCTU 1 3aKOHOMEPHOCTH HACIIETOBAHMS PackpeiBath conep:kaHue TEPMHUHOB
HACJIEI0BAHUS IIPU3HAKOB, YCTAHOBJICHHBIE Y TIOHSATUI: MOHOTUOPHIHOE
IIPU3HAKOB. I'. Mennenem. MonorubpuaHoe CKpeluBanue, QeHOTUTTHIECKUE
Monorubpunoe CKpelIBaHue. 3aKOHeTMHOO0pasHsl TPYIIbI, THOPUIOTOTUUECKUN METOI,
CKpEIIMBaHUE ruOpUI0B MEPBOro MokojaeHus. [lpaBuio | YuCThie TUHUU, JTOMUHUPOBAHUE TE€HOB

JAOMWHUPOBAHUA. 3aKoH paciCIICHUA
IIPHU3HAKOB. I'unoTe3a YUCTOTHI raMeT.
[TonHOE M HEMOIHOE JAOMHWHHUPOBAHHC.

(moJiHOE, HETOJIHOE), paclIeIIeHHe
B TTIOTOMCTBE.
OnuchIBaTh METOAMKY MPOBEICHUS
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Hemoncmpavyuu:

Topmpemuwi: I'. MeHnuensb.

Tabauyvt u cxemvi: «MoHOTHUOPHTHOE
CKpEILUBAHUE U €T0 [IUTOTCHETUYECKast
OCHOBa», «3aKOH PacCIlEIUICHUS U €ro
IUTOT€HETHYECKasi OCHOBaY», «3aKOH
YUCTOTHI TAMET).

ObopyoosaHue:

MOJeIU-anIIuKauu « MoHOTHOpUAHOE
CKpeluBaHue», «HemosnHoe
JTIOMUHUPOBaHHEY, repoapuii «I opox
ITOCEBHOM

I'. MeH1eneMoIbITOB 10 U3YYEHHUIO
HACJICIOBAHUS OJTHOM Mapbl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpriBath conep:kaHue 3aKOHOB
eMHO00pa3usi THOPUAOB IIEPBOrO
MOKOJIEHUS U 3aKOHA PaCILICIUICHHUS.
OOBACHATH TUNIOTE3Y YUCTOTHI TAMET.
3anuceiBaTh CXEMbl MOHOTHOPUTHOTO
CKpEIIUBaHUS, OOBSICHATh €T0
LATOJIOTUYECKUE OCHOBBI U peIIaTh
FEHETUYECKUE 3aa4u

Ha MOHOTHOPUIHOE CKPEIIMBAHUE

6.3

JuruOpuaHoe
CKpEIIMBaHUE.
3aKOH HE3aBUCHUMOI'0
HAacJIeJOBaHUS
MPH3HAKOB

JurnOpuaHoe cKpeluBanue. 3aKoH
HE3aBUCUMOTO HACIIEAOBaHUS
npu3HakoB. L{luToreHeTnuecKkrue OCHOBBI
JUTUOPUAHOTO CKpPEIMBaHUS.
AHaIM3UpyroLee CKpeluBaHue.
Hcnonb3oBaHre aHATU3UPYIOIIETO
CKpEILUBaHUS JJIs1 ONIPEICIICHHS
TeHOTHUIa 0CO0u.

Hemoncmpayuu:

Ilopmpemuwi: I'. MeHnnens.

Tabauyst u cxemwvi: «JlurudpuaHoe
CKpeluBaHuey, «l{utonornueckue
OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUSI.
Obopyoosarue: MOJEb- aNTUTAKAITIS
«/IurnbpuaHoe ckpeirBaHue»

PackpeiBaTh cojqiep:kaHHE€ TEPMHUHOB U
MOHSATUN: AUTUOPUIHOE CKpEeIlIUBaHUE,
aAHAJIM3UPYIONIEE CKPEIIUBAHUE.
OnuceiBaTh OnbITH I'. Mennens

10 U3YUYCHUIO HACIIEIOBAHUA JIBYX Map
MIPU3HAKOB Y TOPOXa MOCEBHOTO.
PackpriBaTh coaepxaHue 3aKoOHa
HE3aBUCUMOTOHACJICIOBAHUS IPU3HAKOB.
[IpumeHaTs MaTEMAaTUYECKUIN pacyeT

C MOMOIIBIO METOJ1a IEPEMHOKECHUS
BEPOSITHOCTEN U 3aMKUCH C MIOMOIIBIO
(EHOTUITMYECKUX PATUKATIOB
pacIleieHus NPU3HAKOB Y IIOTOMKOB
110 (PEHOTHUITY U TEHOTHITY.

3anuchIiBaTh CXEMbl JTUTHOPUIHOTO
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CKpEITUBaHUS, OOBSICHITh €TO

U TOJIOTUYECKHAE OCHOBBI U PEIIATH
ICHEeTUYECKHE 3aJ1aul Ha JTUTHOPUIHOE
CKpELIMBaHUE

6.4

CueruieHHoe
HaCJICIOBAHUE
MIPU3HAKOB

CueruieHHOE HacJieJOBaHUE TPU3HAKOB.
Pabota T. MopraHna 1o cuemjieHHOMy
HaclieJoBaHuIo TeHOB. Hapyiienue
CUEIJICHUS TEHOB B pE3yJIbTaTe
KPOCCUHTOBEpa. XpOMOCOMHAas TEOPUS
HACJIEICTBEHHOCTH.

['eHeTHYECKHUE KAPTHI.
Hemoncmpayuu:

Iopmpemuwi: T. Mopras.

Tabnuywvl u cxemol: «Merios»,
«l'eHeTnYecKne KapThl paCTCHUH,
YKUBOTHBIX U YEJIOBEKAY,
«B3anmoaencTBIE aNIETbHBIX TEHOBY.
ObopyoosaHue: MUKpoOTIpenapaT
«/po3oduna» (Hopma, myTamnuu GopMbl
KPBUIBEB U OKPACKHU TeJia), MUKPOCKOTI,
Mozenb-anmukamnus «llepekpéct
XPOMOCOM.

Jlabopamopnvie u npakmuueckue
pabomul:

JlaGopatopHas padota Ne 5. «3yuenue
PE3yNbTaTOB MOHOTHOPHTHOTO

U JUTUOPUIHOTO CKPEIIUBAHUS

PackpeiBath conepkanue TEPMUHOB U
MOHATHN: CUEIJIEHHOE HACIECAOBAaHNE
IPU3HAKOB, PEKOMOMHAIMS [€HOB,
TEHETUYECKUE KAPThl XPOMOCOM,
MOPpraHu/a.

Ha3biBaTh OCHOBHBIE MOJIOKEHHUSI
XPOMOCOMHOU TEOPUHU
HaciencTBeHHOCTH T. Moprana;
PacKpbIBaTh CoJiep KaHue PabOThI

T. MopraHna 1o cuerjeHHOMYy
HACJIEI0BAHUIO T€HOB U MTPUYHHBI
HapyLIEHUs CUETIIICHUS! MEX1y TeHaMHU.
3anuchiBaTh CXEMbI CKPEIIMBAHUS

IIPU CLICTUIEHHOM HacCJIeI0BAHUH,
OOBSACHSITH MPUUUHBI PEKOMOWHAITAN
T€HOB, OIPEACIIATh YUCIIO TPy
CUEIJICHUS] TeHOB; peliaTh FTeHEeTUYECKHe
3a/1a4v Ha CUEIUICHHOE HAcCJIEA0BaHUE
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y 1p030( Uikl Ha TOTOBBIX
MUKpOITpenapaTax»»

6.5 | ['eneruka momna. I'enernka nosa. XpoMoCOMHOE PackpsiBaTh coziep;kaHne TEPMUHOB U
Hacnenosanue OMpEIENICHHE M0J1a. AyTOCOMBI U MOHATHI: XPOMOCOMHBII Habop,
MIPU3HAKOB, MOJIOBBIE XPOMOCOMBIL. ['OMOramMeTHbIE U | AyTOCOMBI, IOJIOBBIE XPOMOCOMBI,
CUEIUIEHHBIX C TTOJIOM reTepOraMeTHbIE OPTaHU3MBI. TOMOTaMETHBIN 101, FTETEPOraMETHBIN

HacnenoBanue mpu3HaKkoB, CUETUIEHHBIX | IIOJI, CUEILNICHHOE C IIOJIOM HACJIEI0BAaHUE
C TIOJIOM. MIPU3HAKOB.
Hemoncmpayuu: OOBACHATH HUTOJIOTUYECKIE OCHOBBI
llopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'0O MEXaHU3Ma ONIPEAECITICHUS
H.. BaBuios. T10JIa Y Pa3JIMYHBbIX OPTaHU3MOB.
Tabauywl u cxemol: «I'eHeTHUKA TTOTAY, CpaBHMBATH 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HaCJIeI0BaHUs, HACJICIOBAHUS TPU3HAKOB, CLETIIEHHBIX
CLEIUIEHHOTO C MOoJIOM», «KapuoTuris Y HE CLEIUICHHBIX croJioM. Pemath
YEJIOBEKA U KUBOTHBIX TEHETUYECKUE 3a7]a4M HAa HACJICIOBAHUE
CLEIUIEHHBIX C ITOJIOM ITPU3HAKOB

6.6 | I3MeHYNBOCTb. N3menunBOCTh. BB N3MEHUMBOCTH: PackpsiBaTh coziep;kaHue TEPMUHOB U
Henacnencrennas HEHACJIEACTBEHHAS U HACIICICTBEHHAS. MOHATUN: U3MEHYUBOCTD,

M3MEHUYUBOCTD Posb cpenbl B HEHACHEACTBEHHOM HACJICICTBEHHAs U3MEHUYUBOCTD,

U3MEHYMBOCTH. XapaKTEPUCTHKA
MOAU(PUKALMOHHON U3MEHUHUBOCTH.
BapuanronHnbii psig 1 BapuamoOHHas
KpuBas. Hopma peakuuu npusHaka.
KosnuecTBEHHBIE U KAUE€CTBEHHBIE
IIPU3HAKUA U UX HOPMA PEaKLIHU.
CaoiicTBaMo I (PUKAITHOHHOM
U3MEHYUBOCTH.

HEHACJIECTBEHHAS! U3MEHUYNBOCTb,
MOU(DUKAIIMOHHAS U3MEHYUBOCTb,
BApUAILMOHHBIN psifl, BAPHUAHTA,
BapUAIIMOHHASI KpUBAasi, IPU3HAK,
HOpPMa PEAKLNH, KOJTUYECTBCHHBIE U
KA4E€CTBEHHBIC MPU3HAKH.
Knaccuduimposars Buabl
VM3MEHYMBOCTH U BBISIBISATH UX
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Hemoncmpavyuu:

Tabnuywvl u cxemol: «Buapl
U3MEHUYUBOCTY, «MoauduKamoHHas
U3MEHYUBOCTD.

Jlabopamopnsle u npakmuyeckue
pabomul:

JlabopaTtopHas pabota Ne 6. «3yuenue
MOU(DUKAIIMOHHONW U3MEHUYHBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO PS/ia U
BAPHUALIMOHHOW KPUBOW»

Ononornyeckre 0COOCHHOCTH.
[lepeuncnsaTs cBOMCTBA
MOAU(PUKAIIMOHHON U3MEHUYHUBOCTH U
OOBSCHSTH €€ 3HAUCHHE JIJIST OPTaHU3MOB.
PaznuyaTh KOJIMYECTBEHHBIE U
KaueCTBEHHbIC MTPU3HAKH; CTPOUTH
BApUALIMOHHBINA psiJl, BAPUALIMOHHYIO
KPUBYIO, BBIYUCIISTh CPEAHEE 3HAUCHUE
NpU3HaKa

6.7

HaciencrBennas
U3MEHUYMBOCTH

HacnencrBeHHasi, Wiy reHOTUIUYECKAs
n3MeH4YnBOCTh. KomMOuHaTuBHas
M3MEHYMBOCTh. MelO03 U MOJ0BOM
MIPOIIECC — OCHOBA KOMOWHATUBHOM
M3MEHYMBOCTU. MyTallMOHHAS
M3MEHYUBOCTb.

Knaccuduxanust MmyTaiuii: reHHBbIE,
XPOMOCOMHBIE, TCHOMHBIE.

Yacrora 1 NpUYUHBI MyTaLUH.
Mytarennsie (haKTOPBHI.

3aKOH rOMOJIOTHYECKHX PSAIOB

B HacCJIEJICTBEHHOU N3MEHYUBOCTHU

H. . BaBunosa. BHesaepHas
HACJICICTBEHHOCTh U U3MEHUHMBOCTb.
Jemoncmpayuu:

llopmpemuwi: I'. ne ®pu3, H. . BaBunos.
Tabnuyvl u cxemol: «MyTallMOHHAs

PackpsIBaTh conepkaHre TEPMUHOB U
NOHATUI: HACJIEICTBEHHAS
U3MEHYHUBOCTh, KOMOMHATHUBHAS
U3MEHYHMBOCTh, MyTallMOHHAS
U3MEHYHUBOCTb, MyTaHT, MyTallUU:
TE€HHBIE, XPOMOCOMHBIE, TCHOMHBIE;
NOJINTIIONIHSL, AaHEYIUIOUIUS, MyTareHsbl.
XapakTepu30oBaTh HACIEICTBEHHYIO
U3MEHYMBOCTD; (POPMYIHPOBATH 3aKOH
TOMOJIOTUYECKUXPSIIOB

B HaCJIEACTBEHHON N3MEHYMBOCTH

H. V. BaBuiioBa 1 0OOBSCHSITH €ro
3HaYeHUeAJIsl OMOJIOTMH U CEJIEKIIHH.
KnaccuduimpoBats MyTanuu: reHHbIE,
XpOMOCOMHBIE, TEHOMHBIE U IPUBOIUTD
IIPUMEPBI MyTaLUH.

OOBACHATD MPUUNHBI BOSHUKHOBEHUS
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U3MCHUYHUBOCTDY.
ObopyoosaHue: MUKPOCKOTI,
MuKpornpenapar «Jlpo3zodunay (Hopma,
MyTaru GOpMBI KPBUILEB M OKpacka
Teja); KOMHATHBIC PACTCHUS C TICCTPOK
OKPAaCKOM JINCTHEB.

Jlabopamopnsle u npakmuyeckue
pabombul:

JlaGoparopHas pa6ota Ne 7. « AHanu3
MyTaIui y Apo30¢HIbl Ha TOTOBBIX
MHUKpOIpenapaTax»

MyTalui, poib GaKTOPOB-MYyTareHOB.
CpaBHuBaTh BUbI MyTallUii; BBISBIISTD
IIPUYMHBI HACJIEACTBEHHOU
W3MEHYHUBOCTH, MCTOYHUKHUMYTAreHOB
B OKpYXaroIeu cpene (KOCBEHHO).
XapakTepu30BaTh BHESIEPHYIO
HACJIEJICTBEHHOCTh U U3MEHUYUBOCTh

6.8

['eneTuka yenoseka

I'enetuka yenoseka. Kapuorun
YyeJIoBeKa.

OcHOBHBIE METO/bI TCHETUKHU YCIIOBEKA:
TeHEaJOTHUCCKHM, OJTN3HCIOBEIMN,
IIMTOICHETUYECKHI, OMOXMMHUYECKHUH,
MOJIEKYJISIPHO-TEHETUUECKH.
CoBpeMeHHOE omnpeeIeHUE TeHOTHUIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUITUPOBAHUE, B TOM UHCIIC

¢ nomoupio I1P-ananu3za.
HacnencrBenHble 3a001€BaHUS
YyeJIoBeKa: FeHHEIC 00JIe3HH, O0JIC3HU

C HaCJICACTBEHHOM
MPEAPACTIOIOKEHHOCTHIO, XPOMOCOMHBIE
0osie3nn. CoMaTHYECKUE U
reHEepaTUBHbIC MYTalINH.

PackpbIBaTh cofep:kaHrue TEPMUHOB U
MOHSATUI: KAPUOTHUII YEJIOBEKA,
UTOT€HETUYECKUI METO/,
TE€HEaNIOrH4eCKUil METOI, POJOCIOBHBIE,
OJIM3HEIOBBIA METO/, HACIEACTBEHHBIE
0oJie3HU: (MOHOTECHHBIE,

C HACJIEICTBEHHOM
PEePacoIOKEHHOCTHIO,
XPOMOCOMHBIE), MEAUKO-TEHETUYECKOE
KOHCYJIbTHPOBAHUE.

[lepeuncnarb 0COOEHHOCTH U3YUECHUS
TE€HETUKH YEJI0BEKa; TPUBOAUTD
pUMEPHI HACJIEeICTBEHHBIX O0JIe3Hen
4eJioBeKa, XapakTepru30BaTh METObI UX
npo(UIaKTUKN; 000CHOBBIBATH 3HAUCHHE
MEJMKO-TEeHETHYECKOTO
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CrtBosioBbie KIeTKU. [IpuHIMIIBI
3JI0POBOTO 00pa3a KU3HH, TUATHOCTHUKH,
pOoGUIAKTUKU U JICUEHUS TCHETUYECKUX
0oJie3Hel. MeIMKO-TeHeTUYECKOE
KOHCYJIbTUPOBAaHHUE. 3HAUCHUE
MEIUITMHCKON TeHETUKHU

B MPEJAOTBPAIICHUM U JICUCHUU
TCHEeTUYECKHUX 3a00JICBaHUM YeIOBEKa.
Hemoncmpavuu:

Tabauywr u cxemsi: «HacmenoBanue
pesyc-aktopay, «I'eHeTHKa TpyIII
KPOBW.

Jlabopamopuvie u npakmuueckue
pabomul:

[Ipaktruueckas padora Ne 2.
«CocTaBlieHHE U aHAIN3 POJAOCIOBHBIX
YEJIOBEKa»

KOHCYJIbTUPOBAHHUSL.
BhIsSBISATE ¥ CpaBHUBATH MEXTY COOOM
JOMUHAHTHBIE U PELECCUBHBIC MTPU3HAKH
YeJI0BeKa.

CocTaBisATh U aHATU3UPOBATh
POJIOCIIOBHBIE YETIOBEKA

OMOTEXHOJIOTNH

HToro 4acoB 1o Teme 8
Tema 7. Cestekuiusi OpraHu3MoB, OCHOBbI
7.1 | Cenekuus Kak HayKa 1

U IIpoLecc

Cenekuus Kak HayKa M MpolLecc.
3apoxaeHNE CEJIEKIINHU U IOMECTUKALIMSL.
Yuenue H. . BaBunosa o uenTpax
MHOT000pPa3us U MPOUCXOKICHHUS
KyJIbTYPHBIX PACTEHUH.

LleHTpBI MPOUCXOKACHUS TOMAITHUX
KUBOTHBIX.

Coprt, nopoja, mTaMm.

PackpbiBaTh copepxaHie TEPMUHOB
Y TIOHATUM: CEJIEKUHUs, COPT, OPOJa,
HITaMM, JOMECTUKALUs, WIN
OJIOMAIllHUBaHUE, [ICHTPHI
MHOT000pa3us U MPOUCXOKACHUS
KYJIbTYPHBIX PACTCHUN U
KUBOTHBIX, THOPUIM3AIIHS,
UCKYCCTBEHHBIHOTOOP.
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Hemoncmpavyuu:

Topmpemuwi: H. 1. BaBuios.
Tabauyvt u cxemsi: kapTa «LleHTpHI
MHOT000pa3us U MPOUCXOKIACHUS
KyJIbTYpHBIXpacTeHUu», «[1loposs
JIOMAITHUX KUBOTHBIX», «CopTa
KYJbTYPHBIX PACTCHUI.
Obopyoosanue: MyIsKY TUIOJIOB U
KOPHEIUIOJ0B AUKUX POpM U
KYJBTYPHBIX COPTOB PACTEHU;
repOapuii «CenbCKOX039MCTBEHHbBIC
pacTeHus»

HaspiBaTh 1 cCpaBHUBATH OCHOBHBIE
ATallbl Pa3BUTHS CEJICKIINU.

Nzmarate yuenue H. . BaBuiioBa

0 IIEHTPaX MPOUCXOXKICHUS KYIbTYPHBIX
pacTeHMil; pa3nuyaTh HEHTPHI HA KapTe
MUpA, CBSI3bIBATHUX MECTOMOJIOKEHUE

C o4YaramM BO3ZHMKHOBEHUSIPEBHEUIIINX
UBUJIN3ALAH.

CpaBHHBaTh cOpTa KyJBTYPHBIX
pacTeHuid, MOPObl JOMAIITHUX
KUBOTHBIX U MX JIUKUXIIPEIKOB.
OueHuBaTh pOJIb CEICKIINU

B 00€CTIeUeHUHU TTPOIOBOJILCTBEHHOM
0€30MacHOCTH YEeJIOBEUECTBA

7.2

MeToasl
JIOCTYDKECHUSA
CEJIEKIIMU PACTCHUI
1 5KUBOTHBIX

CoBpeMEHHBIE METOBI CEJIEKIUU.
MaccoBblIil 1 UHIUBUIYAIbHBIA OTOOPHI
B CEJICKIMUPACTEHUN W )KMBOTHBIX.
Ouenka 3KcTepbepa.
bIM3KOpOACTBEHHOE CKPEIIMBAHNE —
uHOpuaUHT. YncTtas TuHus.
CkpenmBaHie YUCThIX JTUHUN.
['etepo3suc, niu rudbpuaHas cuia.
HeponcrBenHoe ckpemmBanue —
aytOpununr. OtaanéHHas
ruOpuan3anus u e€ ycrexu.

M cKyCCTBEHHBIM MYTAareHes3 v MOJIy4YEHHE
MOJUIUIOUIOB. [JOCTHKEHU CelleKIun

PackpbiBaTh copepxKaHie TEPMUHOB U
NOHSTUI: UCKYCCTBEHHBIN 0TOOD,
MacCOBBII 0TOOp, UHAUBUIYAJTbHBIN
0oTOOp, IKCTEPhEP, OTUZKOPOICTBEHHOE
CKpEIMBaHNe, YUCTas JINHUSA, TE€TEPO3HC,
HEPOACTBEHHOE CKPEIMBaHuE,
UCKYCCTBEHHBIM MyTareHes,
nonutuionabl. CpaBHUBATH POPMBI
MCKYCCTBEHHOT'O 0TOOpa (MaccoBOro U
WHIUBUYaJIbHOTO), BHJIBI
rubpuan3anuu (OJIM3KOPOICTBEHHON 1
OTJIAJICHHO}1 ), CIOCOOBI TIOTYYEHUS
MOJIUIIJIOUIOB.
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pacTeHuil, )KUBOTHBIX U
MUKPOOPraHU3MOB.
Hemoncmpauyuu:

lopmpemuwi: 1. B. MuuypuH,

I'. 1. Kapneuenko, M. ®. 1BaHOB.
Tabauywl u cxemol: «OTHaNCHHAS
rubpuanzanus», «PaboTel akageMuka
M. @. BanoBay, «Ilomunmonausy.
ObopyoosaHue: MyJSKU TJI0JIOB U
KOPHEIUIOJ0B AUKUX POpM U
KYJbTYPHBIX COPTOB PACTECHMUIA.
Jlabopamopnwie u npakmuueckue
pabomul:

Okckypeust «OCHOBHBIE METOBI U
JOCTHKEHHUSI CENIEKINA PACTEHUN U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLIHIO,
IJIEMEHHYIO depmy,
COPTOUCTIHITATENIbHBIA Y4aCTOK

WJIA TETUTMYHOE X03MCTBO)

[IpuBOAUTH IPUMEPHI JOCTUKEHUMN
CEJICKIIUY PACTEHUMN U KUBOTHBIX

7.3

buorexuonorus
KaK OTpacib
MIPOU3BOJCTBA

buorexHonorus kak orpacib
IIPOU3BOJICTBA. | €HHAs! MHKEHEPUS.
Orarbl co3manus pekombunantaon JJTHK
Y TPAHCTE€HHBIX Oprann3moB. Kinerounas
MHKeHepHUsl. KIeTOUHBIEKYIbTYPHI.
MUKpOKIOHAIIBHOEPA3MHOXKEHHE
pacrennii. Knonuposanue
BBICOKOITPOAYKTHUBHBIX

PackpeiBath conepkanue TEPMUHOB U
MOHATUI: OMOTEXHOJIOTHSI, KIIETOYHAs
VH)XECHEpUs, TeHHAsAUHKEHEPUS,
KJIOHUPOBAHUE, TPAHCICHHBIE
opranusmsl, MO (reHeTudecku
MOIM(ULIMPOBAHHBIE OPTAHU3MBI).
XapakTepru30BaTh OMOTEXHOJIOTHIO KaK
OTpaciIb IPOU3BOACTBA, OCHOBHBIE
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CEIBCKOXO3SIMCTBEHHBIX OPTaHU3MOB.

DKONOTHYECKHUEH ITHUCCKUE HpO6JIeMI>I.

I'MO — reneTuuecku
MOAU(UITTPOBAHHBIC OPTAHU3MBI.
Jemoncmpavyuu:

Tabnuywvr u cxemvl: «OOBEKTHI
onorexHonoruny, «Knerounnie
KYJBTYPBI U KIIOHUPOBAHHUE,
«KOHCTpyHpOBaHUEHN NIEPEHOC T'CHOB,
XPOMOCOM»

JOCTHIKCHUA OMOTEXHOJIOTHH B 00JIaCTH
IMPOMBIINIJICHHOCTH, CCJILCKOI'O XO3SHCTBa

Y MEUITUHBI.
[lepeuncnsaTh U XapaKTepU30BaTh
OCHOBHBIEMETOBI U JOCTHKCHHS
OMOMHKEHEPHH.

OO6Cy)X1aTh YKOJIOTHYECKUE U
ATUYECKHE aCMEKThl HEKOTOPHIX
UCCJIEIOBAHMM B 001aCTH
OMOTEeXHOJIOTUH (KIIOHUPOBAHMSI,
HCKYCCTBEHHOTO OIJIOJIOTBOPCHUS,
HaIpaBJICHHOTO U3MEHEHHUS reHOMa U
CO37aHUs TPAHCTCHHBIX OPTaHU3MOB)

HToro yacoB mo Teme 3
PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO 34
YACOB I1O ITPOT' PAMME
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11 KIIACC

Haumenosaunue
pa3aenoB U TEM
y4eOHOr0 MpeMeTa

No

/o

KomnuuectBO
4acoB

[IporpammHoe conepkanue

OCHOBHBIE BUJIBI ICATEIHHOCTH
O0yJaroIIXCs

Tema 1. DOBoJTIOIMOHHAA OHOJIOTHA

1.1 | DBomronusa U METOIBI

€€ U3yUYCHUS

1

[IpeanocbuUIKM BOBHUKHOBEHUS
HBOJIFOIMOHHOW TEOPHUH. DBOJIFOLIMOHHAS
Teopus U €€ MECTO B OMOJIOTHUH.
BimsiHue 3BOIIOLIMOHHON TEOpUU

Ha pa3BUTHE OMOJIOTHH U IPYTUXHAYK.
CBuETENBCTBA SBOIOLUN.
[TameoHTONOrNYECKHE:
IIOCJIEIOBATEIBHOCTD IOSIBJIICHUS BUJIOB
B [1aJICOHTOJIOTUYECKOMIIETOIINCH,
nepexoaHbie (POPMBI.
buoreorpaguyeckue: cXoacTBo 1
paznuuue payH udaop MaTepuKoB u
OCTPOBOB. DMOPHOJIOTUYECKUE: CXO/ICTBA
U pa3nnyusi SMOPHOHOB Pa3HbIX BUJOB
MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMHYECKHE:
rOMOJIOTUYHbBIE, aHAJIOTUYHbIE,
PYJIMMEHTapHBIE OPTaHbl, aTABU3MBI.
MonekynsapHO-OHOXUMUYECKHE:
CXO/CTBO MEXAaHNU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX

PackpbiBath copepkaHue TEPMUHOB U
TTOHSTHI: YBOJIFOITHS, TIEPEXO0THBIE
(bopMBI, GUITOTEHETUIECKUE PSIBI,
BHJIBI-PHJIEMUKH, BUJIBI-PEIIUKTHI,
3aKOH 3apO/IBIIICBOTO CXO/ICTBA,
OMOreHEeTUYECKUN3aKOH,
TOMOJIOTUYHBIC U aHAJIOTUIHBIC
OpraHbl, pyIUMEHTApPHBIC OPTaHEI,
aTaBU3MBI.

[lepeuncrisaTh OCHOBHBIE ITAIbl Pa3BUTHS
3BOJIFOLIUOHHOMN TEOPUHU.
XapakTepru30BaTh CBUACTECIHCTBA
HBOJTIOIMU: TIAJICOHTOJIOTHYECKHE,
ouoreorpaduyeckue,
AMOPHOJIOTHYCCKHE, CPABHUTEITHHO-
aHATOMHYECKHUE, MOJIEKYIISIPHO-
OMOXUMHUYECKHE.

[IpuBOAWTH MPUMEPHI IEPEXOTHBIX
dhopM opraHu3MoB, (PHITOTeHETHUECKUX
PSIOB.

[TpuBoauTh (GPOPMYIUPOBKH 3aKOHOB
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METa0O0JIMYECKUX MYyTEeH Y BCEX JKUBBIX
OpTaHU3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. JIunnei, XK. b. Jlamapk,
Y. Hapsun, B. O. KoBanesckuii,

K. M. Bap, 3. I'ekkenb, . Mromep.
Tabnuywvl u cxemol: «PazBurue
OpPTraHWYECKOr0 MUpa Ha 3eMIIE»,
penbedHbIe TA0TUIIBI «3apOIbIIIH
MMO3BOHOYHBIX YKUBOTHBIX),
«ApXEONTEepUKC.

Obopyoosanue: dbuoreorpaduyeckas
KapTa MUpa; KOJUIEKIU «DOpMBI
COXPAHHOCTU UCKOTIAEMbIX YKUBOTHBIX U
pacTeHMi»; BlIaKHbIE MPEnapaThl
«Pa3Butue Hacekomoro», «Pa3surue
JISITYTIIKAD

OMOreHETUYECKOTO U 3apOAbIIICBOIO
CXoAdCTBa

1.2

Hcrtopus pazsutus
NpEACTaBICHUN
00 >BOJIIOLIUHU

OBoutonioHHas teopus Y. JlapBuHa.
[IpeanochbuUIKM BOBHUKHOBEHUS
JapBUHU3MA. [[BHXKYIIIUE CHUIIbI
ABOJIIOLIUU BUIOB 10 /[apBuHY
(M30BITOYHOE PA3MHOKEHUE

MIPU OrPAHUYEHHOCTH PECYPCOB,
HEONPEEIIEHHAS N3MEHYNBOCTb,
O6opr0a 3a CyIecTBOBaHUE,
€CTeCTBEHHBIN 0TOOD).
CuHTeTHYECKask TEOPHS IBOTIOLUH

PackpriBaTh cojziepkaHrEe TEPMUHOB U
MOHSITHN: CHCTEMATHKa, €CTECTBEHHbIN
Y UCKYCCTBEHHBII 0TOOD.
XapakTepu3oBaTh OCHOBHBIC
ABOJIIOLIMOHHBIC MACH, KOHLICIIIIUHU 1
TEOpUM; CPABHUBATH B3IJISIJIbIHA BUJ U
sposmoruio K. Jlunnes, JXK.b. Jlamapka,
Y. JlapBuHa.

OuenuBaTth BKJal JIuHHES B pa3BUTHE
CUCTEMATUKH U OOBSICHATH TIPUHITUIIBI
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(CTD) u e€ OCHOBHBICTIOJIOKECHHUSI.
Hemoncmpayuu:

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

Tabauysl u cxemoi: «Ilomymsiuny,
«Kapra-cxemMa MapupyTa myTemecTBus
Y. Napsunay, «®@opMbl 00pbObI

3a CyIIECTBOBaHUE», « ECTECTBEHHBIN
ot0op», «MHOroo0pasne cCopTon
pacteHuity, « MHoOrooopasue mopoa
YKUBOTHBIX)»

OMHApPHOW HOMEHKJIATYPHI.
XapakTepu30oBaTh CONEPKAHNUE U
3HAYEHUE HBOITIOLMOHHONW KOHIENIIUN
K. b. Jlamapxka.

OueHnBaTh €CTECTBEHHO-HAYYHbBIE U
COLIMAJIBHO-PKOHOMHUYECKHUE
IIPEANIOCHUIKM BO3ZHUKHOBEHUS
ABOJIONMOHHOM Teopuu Y. /lapBuHa.
PackpbIBaTh cofepkaHue IBOTIOLUOHHON
teopunl. /lapBuHa; cpaBHUBATH
HEONPEIEIIEHHYIO U ONPEACIIEHHYIO
WU3MEHYHMBOCTh, ECTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOD, (POopMBI OOPHOBI
3a CYILIECTBOBAHHUE.

OnuceIBaTh MOJIOKEHUS CUHTETUYECKOM
teopun IBoOIUU (CTD) U 0OBICHATH
e¢ 3HaYeHUE JIIOUOIOTUI

1.3

Bun: xpurepun n
CTPYKTypA.
[Tommynsusa kak Kak
JJIEMEHTapHas
€IUHULIA BUAA

MuxkposBostorus. [Tomymnsiiust kak
€IMHUIIABUA U HBOJIIOIMU.
Hemoncmpayuu:

Tabnuysl u cxemol: «llomynauuny,
«MyTannoHHass U3MEHYUBOCTHY.
Obopyoosanue: MUKPOCKOTI,
Mukpornpenapar «Jlpo3zodunay» (Hopma,
MyTalu GOPMBIKPBUILEB U OKPACKH
Tena), Moaenb-anmnukanus «llepexkpécr
XPOMOCOMY.

PackpbiBath copepkaHue TEPMUHOB U
MTOHSATUI: MUKPOABOJIIOITHS, BUI,
KpUTEPHUH BUJA, apeasl, MOMyJISIHs,
reHodOH/], MyTaIluu, KOMOUHAITUU
T'CHOB.

XapakTepu3oBaTh BUJ KaK OCHOBHYIO
CUCTEMAaTUYECKYIO CAMHUILY U
HEJIOCTHYIO OMOJIOTUYECKYIO CUCTEMY.
Boiaensats kputepun Buia
(Mmopdonorudyeckuit, GU3NOTOTUIECKUMA,
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Jlabopamopuwie u npakmuueckue
pabombut:

JlaboparopHas padota Ne 1. «CpaBHeHne
BUJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPUIO»

OMOXMMUYECKUI, TCHCTUYCCKUH,
AKOJIOTHYECKUH, Teorpauieckuii) u
OPUMEHSITh KPUTEPUU JIJIs1 OITUCAHUS
KOHKPETHBIX BHJIOB.

XapakTepru30BaTh MOIMYJISIITUIO KaK
CTPYKTYPHYIOCAMHUILY BUJIA U
HBOJTIOIUH.

OnuceIBaTh MOMYJISIUIO 10 OCHOBHBIM
MOKAa3aTeNIsIM: COCTaB, CTPYKTypa

1.4 | JIBwKyImue CUIbI JIBrkymne cuitel ((pakTophl) 3BOIOLMKA | PackpeiBaTh coliep>kaHUE TEPMUHOB U
(3;1eMeHTapHbIe BUJIOB B IpUpoJe. MyTalluOHHbIN HNOHSTUN: KOMOMHATUBHAS
(haKkTOpPBI) IBOTIOLIUU npoliiecc U KOMOMHATUBHAs M3MEHYUBOCTb, MyTallM¥, MyTAIITAOHHBIN
MU3MEHYUBOCTD. [IOMyIaIMOHHBIE BOJHBI | POLIECC, MOIYJISLMOHHBIE BOJIHBI,
u apeid renoB. M3omsamus u murpanuus. | apeiid reHoB, U30JSLUs, MUTPALIMH.
Jemoncmpayuu: XapakTepu30BaTh 3JIEMEHTAPHbBIC
Tabnuyvl u cxemul: «J{BUKYyIINE CUIIBI (aKTOpPBI SBOITIOLMN: MyTaIAOHHBIN
HBOIIOLIN npoiiecc, KOMOMHAaTUBHAs
W3MEHYUBOCTD, MOIYJISLHUOHHBIE BOJHBI,
Apei( TeHOB, N30SI, MUTPALIHSL.
YcraHaBnuBaTh NPUYUHHO-
CJICZICTBEHHBIE CBSI3H MEXKIY
MEXaHU3MOM U PE3YyJIbTaTOM JAEHCTBUSA
IBUKYIIUX CUIT (3JIEeMEHTapHbIX
(haKTOPORB) PBOJIOLIUU
1.5 | EcrecTBeHHBI 0TOOD EcrectBennsblit 0TO0p — Hanpapsomuii | PackpbiBaTh cojiepaHue TEPMUHOB U

u ero (hopmbl

(baKkTOp PBOJOIIHH.
®dopMbI €CTECTBEHHOT00TOOPA.

MOHSITUH: €CTECTBEHHBIN 0TOOp, 60pHOa
3a CyIIIECTBOBAHHE.

59



Jemoncmpavyuu:
Tabnuywvl u cxemol: «ECTECTBEHHBIN
otbop», «bopbba 3a cyiecTBOBaHUE)

OnuceIBaTh MEXaHU3M JIEHCTBUS
€CTECTBEHHOTO 0TOOpA.
XapaktepusoBath GOPMbI €CTECTBEHHOTO
oT0opa (ABMKYIINMA, CTAOMITU3UPYIOIIHA,
JTU3PYNITHBHBIN) U CPABHUBATH UX MEXKIY
co0oii.

XapakrepusoBatb 00pb0y

3a CyIIECTBOBAHUE M CPAaBHUBATH €€
BHJIBI (MEKBHIOBAsI, BHYTPUBHIOBAS,
60oprOa c HeOIAroNPUATHEIMU
(hakTOpamMu BHEIIIHEH CpeJibl)

1.6

Pesynbrars
HBOJIIOLIMHU:
MPUCIIOCOOJIEHHOCTh
OpPraHHU3MOB U
BHU1000pa30BaHUE

[Tprcnoco0aeHHOCTh OPTaHU3MOB
KaK pe3ynbTar 3BoJirouuu. [Ipumepst
MPUCIIOCOOJICHUI Y OPTraHU3MOB.
Apomopdo3bl 1 HaNOA TN TAIIH.
Bunu BunoobOpazoBanue.

Kpurepuu Buga. OcHoBHbIE (HOPMBI
BHUJ1000pa30oBaHus: reorpaduueckoe,
HKOJIOTHYECKOE.

Hemoncmpayuu:

Tabnuysl u cxemol:
«IIprcnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000Opa30BaHUEY,
«DKOJIOTUYECKOE BUI000PAa30BAHUE.
Obopyoosanue:

kosutekuus «lIpuMepsl 3alUTHBIX
MPUCTIOCOOICHUN Y )KUBOTHBIXY,

PackpeiBaTh copepkaHne TEPMUHOB U
MOHSTUH: TIPUCTIOCOOJIEHHOCTD,
MOKPOBUTEIHCTBECHHAS U
npeocTeperaolas oKkpacka,
MacCKHpOBKa, BUA000pa30BaHUE.
OnuceIBaTh MEXaHU3M BO3SHUKHOBEHUS
MPUCIIOCOOJICHUH Y OPraHUu3MOB.
BBISABIATH 110 N300paKEHUSIM, Ha KUBBIX
1 (DUKCUPOBAHHBIX MpernapaTax MpuMepbl
MPUCIIOCOOJICHHOCTH PACTEHUM U
KUBOTHBIX K YCIIOBUSMCPEIbI
oOuTaHMsl, TOKA3bIBaTh OTHOCUTEIBHYIO
11e71eCO000pa3HOCTh MPUCTIOCOOICHUH.
XapakTepusoBaTh CIIOCOObI U
MEXaHHU3Mbl BUJI000pa30BaHUS;
OTKCHIBaTh U CPAaBHUBATH OCHOBHbBIE
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KOJUICKITUSI HACEKOMBIX C Pa3INIHBIMH
TUTIAMU OKPACKU; HAOOp II0I0BU
CEMSH.

Jlabopamopnsie u npakmuueckue
pabombol:

JlaGopartopHas padota Ne 2. «Onucanue
MPUCTIOCOOJICHHOCTH OpraHu3Ma U ee
OTHOCHUTEJIHLHOTO XapaKTepa

(OPMBI HKOJIOTHYECKOTO U
reorpaduIecKOroBHI000pa30BaAHMUS

1.7

Hamnpasnenus u nytu
MaKpO3BOJIIOIIUT

MakponsBosronus.

@dopMblI 3BOJTIOIMH: (PUIIeTUYECKas,
JIMBEPTreHTHAs, KOHBEPTEeHTHAsI,
napayuensHas. HeoOpatumocTtsb
sBosmtonuu. [Ipoucxoxaenue

OT HECTICIMATIN3UPOBAHHBIX
MPEIKOB.

[Iporpeccupytoiias crienuanau3anms.
AnanTuBHas paavalus.
Hemoncmpayuu:

Ilopmpemuwi: A. H. CeBeplioB.
Tabauyst u cxemvi: «KApomMopdo3b1»,
«Mnnoamanranuny, «O0mas
JIeTeHepaIus».

Obopyoosanue: mojeiib « OCHOBHBIC
HaIPaBJICHUS YBOJIOLNIY; O0BEMHAS
Mozenb «CTpoeHue ToJIOBHOTO MO3Ta
MTO3BOHOYHBIX)

PackpwiBath conepkaHue TEPMUHOB U
MOHSTUI: MAKPOIBOJIIOLIHS, (PUIIOTEHES,
OMOJIOTHYECKUI MPOrpecc U perpecc,
apomop}o3, uaroaaanrarus, oomas
JeTeHepanus, aJanTUBHAS pagualius.
XapaxkTepuszoBaTh (HOPMBI IBOJTFOLIUH.
BrisBisats apomopdo3sl u
MIM0AJANTalud YPACTEHUN U
KUBOTHBIX.

CpaBHUBaTh OMOJOTHMYECKHN IPOTpece
1 OmoJIoru4eckuii perpecc, apomopdos,
UIN0AIANITAIAIO B OOTIIYIO
JiereHepaIuio.

BoIABISATH B3aUMOCBSI3U MEXKITY Ty TSIMHU
Y HAITPaBJICHUSIMHU DBOJTFOIIUU

Y PaCTEHUH U )KUBOTHBIX

NToro yacos nmo teme
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Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE )KU3HU HA 3emJie

2.1 | Uctopus Ku3HU

Ha 3eMJIE U METObI
€€ U3y4eHUsl.
['unioressr
IPOUCXOKICHUS
KA3HU Ha 3emiie

2

JloHay4HbI€ MPEICTABICHUS

0 3apO’KJIeHHNH Xu3HU. HayuHbie
TUIIOTE3bl BO3HUKHOBEHUS KU3HU

Ha 3emJie: abuoreHe3 umaHCcInepMusl.
Xumuyeckasi 3BOTIOLHS.
AOUVOTEHHBIN CUHTE3 OPTaHUYECKUX
BEILIECTB U3BHEOPTAHUYECKUX.
DKCIepUMEHTaIbHOE MOATBEPKICHUE
XAMHUYECKOUN IBOIIOLUH.

HavanbHbie 3Tansl OMOIOrndecKou
sBotonnu. I'unoresa PHK- mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHUE MPOTOKJIETKH.
[lepBbie KIETKU U UX YBOJIOLIUS.
@opMHUPOBaHUE OCHOBHBIX TPy
JKHUBBIX OPTaHU3MOB.
Jemoncmpavuu:

Topmpemui:

®. Penn, JI. ITactep, C. Muep,

A. W. Onapun, I'. FOpwu.

Tabauywvl u cxemol: «BO3HUKHOBEHUE
CoJIHEeUHOM CHUCTEMBI»,

«Pa3BuTHE OPraHNYECKOr0 MUPAY,
«PacturenbHas knetka», «KuBotHas
KieTkay, «[Ipokaprornueckas
KJIETKa»

PackpbIBaTh copepkaHue TEPMUHOB U
HNOHSTHUN: KpEallMOHNU3M, a0MOTEHE3,
BUTAJIN3M, TAHCIIEPMHUSL, OMOI1033,
KOalepBaThl, MPOOUOHTHI, CHUMOMOTEHES3.
XapakTepru30BaTh METO/Ibl U3YUEHHUSI
HCTOPUYECKOTO MPOILJIOTro 3eMIIH.
[lepeunciATb OCHOBHBIE 3TaIIbl
XUMHUYECKON HOMOJIOrHYECKOM
ABOJTIOLUU.

W3naraTte conepKaHue TANIOTE3 U TEOPUN
BO3HMKHOBEHUS KU3HH Ha 3eMile
(kpealoHn3Ma, CaMOIPOU3BOIBHOTO
3apOXkKaeHUs (CIIOHTAHHOTO),
nancnepmuu, runote3sl PHK-mupa).
OnuceiBaTh 3kcniepuMmenTsl C. Musnepa
u I'. FOpu 1o nony4eHuto OpraHn4ecKux
BEILIECTB U3 HEOPTAHUYECKUX ITyTEM
a0MOreHHOT0 CUHTE3a
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2.2

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

PazButHe )xu3HM Ha 3eMIIe 110 3paM U
nepuogam. Karapxeii. Apxeickas

Y IpOoTEPO30MCcKas 3pbl. [1anmeo3orckas
apa u e€ ePUOIbl: KEMOPHICKHUIA,
OPIOBHUKCKUH, CUITYPUNUCKUN,
JICBOHCKHUH, KAMEHHOYT OJIbHBIM,
IIEPMCKH.

Me3so30iickas 3pa u €€ epruoabl:
TPUACOBBIN, FOPCKUI, MEJIOBOM.
Kaitno3zorckas spa u €€ nepuobl:
MaJ€OreHOBBINM, HEOTCHOBBIN,
AHTPOIIOTEHOBBIN.

XapakTepucTrKa KJIMMara u
reoJIOTMYECKuX npoueccoB. OCHOBHBIE
ATarbl 3BOJIFOLIMU PACTUTEIIBHOTO U
YKUBOTHOTO MuUpa. ApomMopho3bl

Yy pacTeHuH U )KUBOTHBIX. [losBIEHUE,
pacuBET ¥ BEIMUPAHUE TPYIIN )KUBBIX
OpTaHU3MOB.

Hemoncmpayuu:

Tabauywvl u cxemol: «PazBurue
OPTraHUYECKOTO MUPay,
reOXpPOHOJIOrHYecKas Ta0InIIa;
KOJUTEKIHS «DPOpMBbI COXPAHHOCTH
MCKONAEMBbIX JKUBOTHBIX U PACTEHUIN».
Jlabopamopnvie u npakmuueckue
pabomot:

PackpsiBaTh cojiep:kaHuEe TEPMUHOB U
MOHSITUI: 30H, 3pa, IEPUO,
apoMop(}o3bl, UANOATANITALINH.

3HaTh NOCIEN0BATENBHOCTh JOHOB:
KaTapxeu, apxeu, MpoTepo30iu,
(haHepo3oii; 3p: apxeickas,
IIPOTEPO30MCKAsL, MATIEO30MCKas,
M€3030MCKasi, KanHO30MCKast; IEPUOIOB:
KeMOPHUNCKUI, OPIOBUKCKU,
CUITYPUMCKHUI, IEBOHCKHU,
KaMEHHOYTOJIbHBIN, IEPMCKHUH,
TPUACOBBIN, FOPCKHUI, MEIIOBO,
Maje€OreHOBBIA M HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepru30BaTh OCHOBHBIE COOBITHS
B Pa3BUTUU OPraHUYECKOTO MUpa

10 3paM U MEPUOAaM re0JI0rHIeCKOM
HMCTOPUU; ATaIlbl PA3BUTHS
PACTUTEIBLHOIO U KUBOTHOTO MUDA.
Breienuts riaBHbie apoMop(o3sI
pPacTeHUN U )KUBOTHBIX.

CpaBHuBaTh MeX 1y cOO0M
MPEJICTABUTENIEN CUCTEMATUUYECKUX
TPYIII OPTaHU3MOB, BBISIBIIATH YEPThI
YCIIOKHEHUSI U TPUCTIOCOOJIEHHOCTH
K YCJIOBUSM >KU3HU
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[IpakTrueckas padota Ne 1. «3yuenue
MCKONAEMBbIX OCTaTKOB PACTEHUN U
JKABOTHBIX B KOJUICKLIUSX).

DKCKypcus « DBOIIOLMS OPTaHUYECKOTO
Mupa Ha 3emJie» (B €CTeCTBEHHO-
Hay4YHBIM WJIMKpaeBEIUECKUN My3€eil)

2.3 | CoBpemeHHasI CucreMa OpraHM4eCcKOro MUpa Kak PackpriBaTh conep:kaHue TEPMUHOB U
cucrema OTpakeHHe 3BOIIOINNA. OCHOBHBIE MOHATHUM: CUCTEMATHKA, UCKYCCTBEHHAs U
OpraHU4YeCcKOro MHUpa CHUCTEMAaTUYCCKHUE TPYIIITBI OPraHU3MOB. | €CTECTBEHHAs KilaccuuKanus, OMHapHas

Jlemoncmpayuu: HOMEHKJIaTypa, MPUHLINI
Tabnuywt u cxemvt: «CoBpeMeHHasI HMEPAPXUYHOCTH.
CUCTEMA OPraHUYECKOT0 MUPay XapakTepu3oBaTh COBPEMEHHYIO
CHUCTEMY OPTaHMYECKOI0 MHUpa
2.4 | DBooIMs YyeIoBeKa DBOJIIOIUA YETOBEKA. AHTPOMOJIOTHS PackpsiBaTh cojiepkaHue TEPMUHOB U

(anTpomoreHes)

Kak Hayka. Pa3Burtue npeacraBieHui
O MPOUCXOXKICHUHU YeTOBEKA. MeToabI
M3y4yeHHus aHTpornoreHeza. CxoacTsa u
pa3Inyus 4EIIOBEKA U KUBOTHBIX.

CucremaTnyeckoe I0JIOKCHHUE YeI0BeKa.

Hemoncmpayuu:

Topmpemuwi: Y. [lapBuH.
Tabauysl u cxemol: «CpaBHEHHE
aHATOMHYECKUX YEPT CTPOCHUS
YeJIOBEeKa M YeJI0OBEKOOOPa3HbIX
00e3bsTHY.

ObopyoosaHue: CIETIKU WA
U300paKeHHsI KAMEHHBIX OPYAHiA

TOHSITHM: AaHTPOIIOJIOTHSI, AHTPOIIOICHES,
yesoBek pasyMmHbIii(Homo sapiens),
MPSIMOXOXKJICHUE, BTOPasi CHTHAJIbHAS
cucTeMa.

[TepeuncnsaTh 3a/1a4u AHTPOTIOJIOTHH,
ATANBICTAHOBIICHUS U PA3BUTHS
MPEACTABICHUMN O MPOUCXOKICHUU
YyeJI0BeKa.

M3marate OCHOBHBIC MOJIOKECHUS
teopuu Y. /lapBuHa, KpUTUYECKU
OIICHUBATh HEHAYYHYIOUH(POPMAITHIO
O IIPOMCXOKIACHUH YETIOBEKA.

3HaTh CUCTEMATHUECKOE MOJI0KECHIE
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TIEpPBOOBITHOTO YEJIOBEKA: KAMHH-
qorepsl, pyouna, ckpebia

Brua Homo sapiens, mepedncisTh ero
MOP(OJIOTO-aHATOMHYECKHE TPU3HAKA
pa3HOro ypoBHs (THI, KJIacc, OTPS

u 1p.).

YcTaHaBIMBaTh YEPTHI CXOJCTBA
pa3IMunuiYesIOBEKa U )KUBOTHBIX.
OOBSCHATD U OLICHUBATH 3HAYCHUE
HAYYHBIX 3HAHUHU O IPOUCXOKICHUN
YeJIoOBeKa Ik MOHMMAaHUS MECTa M POJIH
YeJIOBEKa B MPUPOJIC

2.5

JIBUKyIIIME CHITBI

(akTopsr)
aHTPOTIOTeHEe3a

JIBrkytue cuiibl ((hakTophl)
aHTpornorenesa. Haciencreennas
W3MEHYHMBOCTh M €CTECTBEHHBIN OTOOD.
OO011ecTBeHHBIN 00pa3 KU3HHU,
W3TOTOBJICHHUE OPYIUH Tpya,
MBIIIICHUE, PEUb.

Hemoncmpayuu:

Tabnuysl u cxemol: «CpaBHEHHUE
aHATOMHYECKUX YePT CTPOCHUS YeIIOBEKa
U 4eJIOBEKOOOPa3HBIX 00€3bsHY,
«OCHOBHBIE MECTa MAJICOHTOIOTHUECKUX
HAXOJOK MPEIKOBCOBPEMEHHOTO
YEIIOBEKA.

O0opyIoBaHKE: MYJISIKU
«[IpoucxoxaeHne YenoBeKa
(MaJICOHTOIOTUYECKNE HAXOIKU )»

PackpeiBaTh copepkaHre TEPMUHOB U
MOHSITHIA: (DAKTOPHI aHTPOTIOTCHE3a,
IPYNIIOBOE COTPYAHUUECTBO, PCUb,
OpyIuiiHas ACSITEILHOCTD,
noUMOp(hU3M.

XapakTepHu30BaTh JBUKYIIUE CHIIBI
(dakTophl) aHTpOIIOreHE3a:
OMOJIOTUYECKHUE U COIUANIbHEIE,
CpPaBHUBATH UX MEXKIY COOOM
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2.6

OCHOBHBIC craauu
SBOJJIIOIIMH YCJIOBCKA

OCHOBHBIE CTAJMU U BETBU dBOIIOIUHN
YeJIoBEeKa: aBCTpajonuTeku, YenoBek
yMelbid, YenoBek MpsaMOXOIAIINi,
UYenmoBek HEaHAEPTAIBCKUM, UelloBeK
pa3yMHBIN COBPEMEHHOI'O THIIA.
Haxoaxu uckonaeMpIx OCTaHKOB,
BpeMs CyIIECTBOBaHUs, 00JaCTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO
MO3ra, 00pa3 KU3HU, OPYAUSL.
Jemoncmpavuu:

Tabauywvl u cxemol: «OCHOBHBIE MeCTa
MaJ€OHTOJIOTHYECKUX HaXOJA0K IIPEAKOB
COBPEMEHHOTO YEJIOBEKaY,
«JlpeBHeimme moan», «peBHue
moan», «IlepBble COBpEMEHHBIE JIFOIN.
OO6opyioBaHue: MYJISIKU
«IIpoucxoxaenue yenopekay (OOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIIA,
HeaHJIepTaliblia, KP)OMAHBOHIIA); CIACTKU
WM U300paKeHUsT KAMEHHBIX OPYIUN
MIEPBOOBITHOTO YEJIOBEKA: KAMHH-
qorrnepsl, pyouna, ckpebdiia

PackpwiBath conepkaHue TEPMUHOB U
TIOHSITUI: aBCTPAJIONUTEK, YEJIOBEK
YMEJIbIN, YEIIOBEK MTPAMOXOIAIINHT,
HEaHJEpTaJEl, KPOMaHbOHEL],
HEOJIUTUYECKAsi PEBOJIIOIIUS,
NepBOOBITHOE UCKYCCTBO.
XapakTepu3oBaTh U CPAaBHUBATH MEK]Y
000l OCHOBHBIC CTAUN DBOJIIOINH
YEJI0OBEKA: XPOHOJOTHYECKUI BO3PACT,
apeaJ pacrpocTpaHeHusi, 00bEM
TOJIOBHOT'O MO3ra, 00pa3 KU3HU U

opyaus Tpyaa

2.7

Yenoseueckue pacsl
U IIPUPOJIHBIE
aZanTalyy 4eJ0BeKa

Yenoseueckue pacbl. OCHOBHbIE
OOJBITIME pachl: €BPOIICOUTHAS
(eBpasuiickas), Herpo-aBCTPaIOUIHAS
(?KBaTOpHUAIIbHAS ), MOHTOJIOUTHAS
(a3uarcko-aMepuKaHCKas).

PackpbiBaTh cojiep;KkaHUE TEPMUHOB
Y MOHATHUM: paChl, paCOre€He3, COLAAI-
JApBUHU3M, PACU3M, METUCALIHS.
XapakTepu3oBaTh U CPABHUBATH
MPEJICTABUTENENYETIOBEUECKHX pac,
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YepThl IPUCIIOCOOICHHOCTH
MPEJICTABUTENIEN YETOBEUECKUXPAC

K YCJIOBUSIM CYIIIECTBOBaHMS. EMUHCTBO
yejoBeueckux pac. Kputuka
COIMAJIBHOTO JJAPBUHK3MA U pacu3Ma.
Jemoncmpavuu:

Tabauyst u cxemovi: «YemoBeueckue
pacb»

PAaCKpbIBATh IPUUMHBI U MEXAHU3MBbI
pacoreHesa, epevrcisaTh U NPUBOJAUTH
pUMEPBI TPUCTOCOOIEHHOCTH YelIoBEeKa
K YCIIOBUSIM CPEJbI, IPUMEPHI
MIPUCTIOCOOUTEILHOTO3HAYEHUS PACOBBIX
MPU3HAKOB.

Jloka3pIBaTh €AMHCTBO Buaa Homo
sapiens, HAy4YHYI0 HECOCTOSITEIbHOCTh
PAacoOBBIX TEOPHUL, UAECH COUATBHOTO
JapBUHU3MA U pacusma

M Toro yacos 1o TemMe

9

Tema 3. OpranusmMsl 4 OKpy:Ka0Iag cpeaa

3.1 | Dkonorus Kak Hayka 1 DKoJ0rHs Kak HayKa. 3a/lauuu pa3ziesibl | PackpbeiBaTh coOaepkKaHUe TEPMUHOB U
HKOJIOTUH. MIOHSTHI: KOJIOTHS, TTOJIEBbIE
MeToabl 5K0JIOrHYECKUX UCCIIEIOBAHUMN. | HAOMIOACHHUS, SKCIIEPUMEHTHI,
DKOJIOTHYECKOE MUPOBO33pEHUE MOHUTOPHUHT OKpPYKaroUed cpeibl,
COBPEMEHHOTO YEJIOBEKA. MOJEJINPOBAHUE, IKOJIOTHYECKOE
Jlemoncmpayuu: MHPOBO33pPEHUE.
Ilopmpempr: A. I'ymO0nbaT, [lepeuncnaTh 3aa4M YKOJIOTUH, €€
K. ®@. Pynbe, O. I'ekkens. pa3aenbl UCBSI3U C APYTMMH HayKaMH.
Tabauywl u cxemwl: xapta «Ilpuponueie | XapakTepru3oBaTh METOIBI
30HBI 3eMJITN AKOJIOTMYECKUX UCCIEIOBAHUM

3.2 | Cpenpl obutanus u 1 Cpenpl oOuTaHusl OpraHU3MOB: BojiHas, | PackpbIBaTh cojiepaHue TEPMUHOB

IKOJIOTUYECKUE
bakTopbI

Ha3eMHO-BO3/1ylIIHAs, [IOYBEHHAS,
BHYTPHU-OPTaHU3MEHHA.
DKoJioruyeckue QPakTopsbl.
Krnaccudukanuys s3KoI0ruyeckux

1 TIOHSATHH: cpeia OOUTaHuUs,
IKOJIOTHYECKHE (PAaKTOPHI,
OMOJIOTHYECKUN ONITUMYM,
OTPaHUYMBAIOIIUYA (JIMMUTUPYIOIITU )
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(hakTOpoOB: aOMOTUYECKHE, ONOTUICCKHE
¥ aHTPOIIOTCHHBIC.

JleticTBHE PKOJIOTHYECKUX (aKTOPOB

Ha OpraHU3MBI.

Jemoncmpayuu:

Tabauyvt u cxemvi: «CpenploOUTaHUS
OpraHU3MOB»

bhaxTop.

XapakTepu3oBaTh YCIOBUS CPELL
oOWTaHUs OPraHU3MOB;
KJIacCCU(UIIMPOBATH U XapaKTEPU30BaATh
IKOJIOTHYECKHE (PaKTOphl: abMOTUYECKUE,
OMOTUYECKHE U aHTPOTIOTEHHBIE.
OmnuceIBaTh JEHCTBHE IKOJIOTHUECCKUX
(hakTOpOBHA OPTaHU3MBI.
XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHUS U KU3HEJCATEILHOCTH
PaCTEeHHI U JKMBOTHBIXPA3HBIX CPE/T
oOUTaHUA

3.3

AOuornyeckue
(dakTopbl

AOGuoTtnueckue (HakTophl: CBET,
TeMITepaTypa, BIaKHOCTb.
doronepuoausm.IIpucnocobnenus
OpPraHU3MOB K JICUCTBHIO a0MOTUYECKHUX
bakTopoB. buonornyeckuepuTMBbI.
Jemoncmpavuu:

Tabauyvt u cxemvi: «OOTONEPUOTUZM).
Jlabopamopnvie u npakmuueckue
pabomol:

JlabopaTtopHuas pabota Ne 3.
«Mopdosornueckre 0COOEHHOCTH
pacTeHUl U3 Pa3HBIXMECT OOUTAHUS.
JlabopaTtopHas pabota Ne 4. «Bnusiaue
CBETa Ha POCT U Pa3BUTHUE YEPEHKOB
KOJIEyCay»

PackpbiBaTh copepkaHHe TEPMHHOB U
MOHSATUH: abMOTUYECKHE (PaKTOPHI,
dhoToneprnoan3M, OMOIOTHYSCKUE
PUTMBEL.

AHaIM3upoBaTh JACHCTBHE CBETA,
TEMIIEPATYPhI, BIIAXXHOCTH Ha OPTaHU3MBbI
Y TIPUBOJMTH MTPUMEPHI
MIPHUCITIOCOOICHHOCTH OPTraHU3MOB.
[TpoBoaKUTH OHOJIOTHYECKUE HAOTIOACHHS
1 0pOPMIISITh PE3yJIbTAaThl POBEAEHHBIX
HaOIIOIEHUI
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3.4 | buotuueckue buotnueckue daxtopsl. Buas PackpriBath conep:kaHue TEPMUHOB
(akTopsI OMOTHYECKUX B3aMMOECHCTBUIA: Y TIOHATUH:0MOTHYECKUE (PaKTOPBI,
KOHKYPEHLUS, XUITHUYECTBO, CHUMOMO3 U | XUIIHUYECTBO, IAPa3UTU3M,
ero ¢popmel. [lapazutusm, koonepanus, | KOHKYPEHLHUs, MyTyaJli3M, CHMOHNO3,
MyTYyaju3M, KOMMEHCAIN3M KOMMEHCaJIN3M, HaxJICOHUYECTBO,
(KBapTUPaHCTBO, HAXJIEOHUYECTBO). KBapTUPAHCTBO, aMEHCAIIN3M,
AMeHcanu3M, HEUTPAIU3M. HEUTPAJIU3M.
3HaueHHe OMOTHUYECKUX XapakTepu3oBaTh OMOTUYECKHUE
B3aMMOJICHCTBUM ISl CYILIECTBOBAHHUS (aKTOpBI U BUIBIB3aMMOOTHOIIICHHA
OpraHU3MOB B MPUPOHBIX COOOIIECTBAX. | MEXIY OpraHu3MaMu; IPUBOINUTH
Hemoncmpayuu: IIPUMEPHI B3aUMHOMU
Tabnuyvl u cxemol.: «llumieBble Henm» MPUCIIOCOOJIEHHOCTH OPTraHU3MOB.
CpaBHUBATh MEXITy COOOMN BUJIbI
OMOTHYECKUXB3aUMOIEHCTBHIA
OpPraHU3MOB
3.5 | Dxonoruyeckue DKOJIOTUYECKHUE XAPAKTEPUCTUKH PackpeiBath conep:xanue TEPMUHOB U
XapaKTEPUCTUKU nonyisauuu. OCHOBHBIENIOKA3aTEIN MTOHSATHN: TIOMYJISALINS, YACICHHOCTbD,

BUJIA U MIOMYJISLIUA

NOMYJSIUN: YUCIEHHOCTb, JIOTHOCTD,
POXK1a€MOCTh, CMEPTHOCTD, IPUPOCT,
Murpanus. J[mHaMmka 4ucieHHOCTH
MOMYJISIINAN U €€ PEeryJIsILus.
Hemoncmpayuu:

Tabauyvt u cxemoi: «Ilomynsium,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
HOMYJSIUHA UHQY30pUU-TYPETBKID.
Jlabopamopnvie u npakmuueckue
pabomut:

MJIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb,
MPUPOCT, MUTpaLUs, AUHAMUKA
YUCJIIEHHOCTHU MOMYJISLUN.
XapakTepu30BaTh OCHOBHBIE MMOKA3ATEIH
Y DKOJIOTHYECKYIO CTPYKTYPY
MOMYJISILIUK;, OMUCHIBATH MEXaHU3MbI
PEryIsiuy YMCIEHHOCTH MOMYISIUN
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[Tpaktrueckas pabota Ne 2. «Ilomcuér
IJTIOTHOCTH TIOMYJISILIUN PA3HBIX BUJIOB
pacTeHui»

HToro yacos 1o TemMe

5

Tema 4. Coo01iecTBa M YKOJIOTHUYECKHE CUCTEMBI

4.1 | CoobmecTBa 1 Coo00111eCcTBO OpraHUu3MOB — OMOIIEHO3. PackpwiBath conepkaHue TEPMUHOB U
OpraHU3MOB CtpykTyphl OHOIIEH03a: BUIOBas, MOHSITUHN: OMOIIEHO3, SKOCUCTEMA,
MPOCTPAHCTBEHHAS, TPOPUIECKas OMOTeOIIeHO3, BU/IBI-IOMUHAHTHI,
(mumeBasi). Buabl-1OMUHAHTHI. AKOJIOTUYECKas HUIIIA.
CBsi3u B OMOIIEHO3E. XapaxkTepuzoBaTh OUOIIEHO3
Jlemoncmpayuu: (coo0111ecTBO), €ro BUAOBYIO,
Tabauywl u cxemwl: «[luieBbie nenn, MPOCTPAHCTBEHHYIO U TPO(PHUUECKYIO
«buOIIeHO3: COCTaB U CTPYKTYpPa». CTPYKTYPBHI.
Obopyoosanue: MOICIb-aNTUTAKALIAS OOBSACHITH POJIb KOMIIOHECHTOB
«Tunmmanbie OUOIIEHO3BIY; repbapuii OMOIIeHO3a B MOJIEPKAHUU €T0
«PacTuTenbpHbIC COOOIIECTBAY; CTPYKTYPBI U CYIIECTBOBAHUS
KOJUTIEKIHs «bHOLIEH03» Ha OIPEIEIIEHHON TEPPUTOPHUHU.
OOBICHATH OMOJIOTUUECKHUI CMBICTT
SPYCHOCTH MJTUCTOBOM MO3AMKH.
CpaBHHBaTh KOMIIOHEHTHI OMOIICHO30B,
WX BUOBYIO, IPOCTPAHCTBCHHYIO H
TPOPUIECKYIOCTPYKTYPBI, CBSI3U MEKITY
OpraHU3MaMH
4.2 | DKOCHCTEMBI U 2 DKOJIOTHYECKHE CHCTEMBI (IKOCUCTEMBI). | PackpriBaTh copep:kaHne TEPMUHOB U

3aKOHOMCPHOCTH HX
CycCTBOBAaHUA

[TousTre 00 PKOCUCTEME U
OHOreoreHo3E.
@DyYHKITMOHAIbHBIE KOMITOHEHTBI

MMOHATUH: DKOCUCTEMA, OUOT€OIIEHO3,
POAYLEHThI, KOHCYMEHTBI, PEIYLICHTHI,
TpodHUUECKUE YPOBHH, MUIIICBAs
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HKOCUCTEMBI: POAYLIEHTHI, KOHCYMEHTHI,
PEAYLICHTHI.

KpyroBopoT BemecTB 1 MOTOK SHEPTUU
B DKOCHCTEME.

Tpoduyeckue (nMuieBsie) ypoBHU
sKocucTeMbl. [InieBbIe 1Ienu U CETH.
OCHOBHBIE MMOKA3aTEJIN SKOCUCTEMBI:
Ooromacca, mpoIyKIus. IKOJIOTHIECKUE
MUpaMUIBL: IPOIYKIIMH, YUCICHHOCTH,
o6romaccel. CBOMCTBA SKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALIHS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Ilopmpemuwi: A. JIx. Tencnu,

B. H. Cykaués.

Tabauywl u cxemwl: «lIpupoaHbie
coobmecTBay, «llenmu muTanus,
«IKoJoTHYECKas MUPAMUTIA)

LEMb U CETh, IKOJIOTUIECKUE
NUpaMUJIbL, OoMacca, MpoIyKIus,
CYKIIECCHS.

XapakTepru30BaTh CBOMCTBA IKOCUCTEMBI
(e€ crmocoOHOCTH K JUIUTETHHOMY
CaMOIIOIJIeP>KaHNI0, OTHOCHTEIHLHO
3aMKHYTBIH KPYTOBOPOT BEILIECTB,
HEO0OXOMMOCTb ITOTOKA SHEPTHUH).
CpaBHUBATH NACTOUIIHBIC U IETPUTHBIC
MUIIEBBIC IIETH, TPO(QUUECKHEe YPOBHH
HKOCUCTEMBI.

Pasznuyars nupamMuabl IpoayKIInH,
MUPAMHUJIBI YUCIICHHOCTH U TTUPAMUIBI
OMOMACCHI.

CocCTaByATh 1IENU U CETH TTUTAHUS.
IlepeunciaTh CBOMCTBA SKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISILIHS,
pa3BUTHE (CyKIIECCHs).

OnuceIBaTh MEXaHU3M TOICP KAHUS
paBHOBECHSI B SKOCUCTEMAX.
XapakTepu3oBaTh CyKIIECCUH, BBISBIISATh
MPUYHUHBI U 00IHE 3aKOHOMEPHOCTH
CMEHBI DKOCUCTEM

4.3

[IpupoaHsie
J3KOCUCTEMBI

[IpupoHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€EP.
DKOCUCTEMA XBOWHOTO WIIH
IMPOKOJIMCTBEHHOTO Jieca.

PackpbIBaTh cofiepKaHue TEPMUHOB M
MTOHSTUI: BOAHBIE YKOCHCTEMBI,
OMOTeO1IeHO3bI, (PUTOIIAHKTOH,
300TUTAHKTOH, OEHTOC, TYMYC.
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Jemoncmpavyuu:

Tabnuywvl u cxemol: «IKOCUCTEMA
ITUPOKOJIMCTBEHHOTO JIeCay,
«DKocucTeMa XBOMHOTO JIeca,
«buoneHo3 Bogoéma.

Obopyoosanue: repdapuu U KOJUIEKIIUU
PACTeHHMM U )KMBOTHBIX,
MPUHAJJICKAIIUX K Pa3HBIM
AKOJIOTUYECKUM TPpyIIIaM OJHOTO BUA

[IpuBOIUTH MPUMEPHI TPUPOTHBIX
YKOCHCTEM CBOEH MECTHOCTH.
CpaBHMBATh HA3EMHBIE U BOJHBIC
AKOCHUCTEMBI; OpTraHU3MBbI, 00pa3yIoIIHe
pasHbie TpohUIECKHE YPOBHU

4.4 | AHTPOIIOTCHHBIC AHTPOTNIOTE€HHBIE YKOCUCTEMBL. PackppIBaTh copepkaHue TEPMUHOB H
HKOCHUCTEMBI ATpPO3KOCHUCTEMBI. MOHSITUI: aHTPOIIOT€HHAs YKOCUCTEMA,
Ypboskocucremsl. buonoruueckoe u arpod’KoOCUCTeMa, YpOoIKocHucTeMa,
X03IMCTBEHHOE 3HAUCHHUE OouopazHoobpasue.
arpod’KOCUCTEM B YPOOIKOCHCTEM. XapaKkTepru30BaTh arpo3KOCUCTEMBI U
buopasnooOpasue kak ¢hakTop ypOOIKOCUCTEMBI, 0COOEHHOCTH UX
yCTOHYHBOCTH dKOocHcTeM. COXpaHEHHE | CYIEeCTBOBAHUSI.
OMOJIOTMYECKOTO pazHoo0pa3us [IpuBOANTH MPUMEPHI AHTPONOT€HHBIX
Ha 3emiie. HKOCHUCTEM CBOEH MECTHOCTH, OITUCHIBATH
Hemoncmpayuu: MX BUJIOBOM COCTaB U CTPYKTYPY.
Tabauywl u cxemvl: KATPOLICHO3Y. CpaBHUBATH COCTaB U CTPYKTYPY
Obopyoosanue. KoIeKIMs «Bpeaurenu | mpupoaHbIX 3KOCHCTEM H
BOKHEUIITNX CEITbCKOXO03MCTBEHHBIX arpodKOCUCTEM, arPOIKOCUCTEM U
KYJBTYp» ypOO3KOCUCTEM
4.5 | buocdepa — VYuenne B. U. Bepnanackoro o 6mocdepe. | PackpsiBaTh copepkaHHe TEPMUHOB U
rJI00aIbHAS ['panuIibl, cocTaB U CTPYKTypa MOHATUH: 6rocdepa, )KMBOE BEIIECTBO,

YKOCHUCTEMA 3EMJIIU

ouocdepsl. )KruBoe BEIeCTBO U €r0
¢ynkun. Ocobennoctu 6uochepsl Kak

JUHAMHMUYECKOE PaBHOBECHE.
OuenuBars Bknaa B. M. Bepranckoro
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r7100aTbHON SKOCUCTEMBI.
JluHamuueckoe paBHOBECUE B 0OpaTHast
CBsI3b B Onocdepe.

Jemoncmpayuu:

Topmpemuwi: B. U1. BepHaackuii.
Tabauysl u cxemwl: «O01IAs CTPYKTYpa
ounocdepr», «PacpocTpaHeHue KU3HU
B Ouocdepe», «O30HOBBIN dKpaH
ounochepb»

B CO3/laHue yueHus o ouocdepe.
XapakTepu3oBaTh cOCTaB OMoCcQepsl,
(GyHKIIUM JKUBOTO BeliecTBa Onocdepsl
1 onpeaesITh (Ha KapTe) 00J1acTH ero
HAnOOJIBIIETO PACTIPOCTPAHCHHMS.
[TpuBOIUTE IPUMEPHI TIPOSBICHHUS
(yHKLHIA )KUBOTO BellecTBa Ouocgepsl,
OMOTeOXUMHYECKOU JesITeTbHOCTH
YeloBeKa.

[lepeuncnarb ocobeHHOCTH OHoChepbl
KaK TJI00AJIbHOM AKOCUCTEMBI 3eMIIN

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BeliecTB U PackpsiBaTh cojiep:kaHuE TEPMUHOB U
CYLIECTBOBaHMUS OMOreOXMMHUYECKHE IIUKJIIbI AJIEMEHTOB MOHSITUN: LEJIOCTHOCTh OHOochepsl,
ouochepsl (yrnepona, a3ota). KPYTrOBOPOT BEIIECTB,

3oHabHOCTHL OMoCchepnbl. OCHOBHBIE OMOTreOXUMHUYECKHUE KB

OMOMBI CyIIN. AJIEMEHTOB, 30HAJILHOCTh OHOC(heEpHI,

Jlemoncmpayuu: OMOMBI.

Tabauysl u cxemwl: «Kpyrosopor OnucelBaTh KPyroBOPOT BEILIECTB,

yriepona B ouocheper, «KpyroBopot OMOTreOXUMHUYECKHE IUKJIIBI a30Ta U

a30Ta B IPUPOICH yraepojia B 6uocdepe.
OOBACHATD MPUUMHY 30HATBHOCTH
ouocdepsl. [lepeuncnars u
XapaKTepU30BaTh OCHOBHBIC OMOMBI
CyIIH 3eMIIH

4.7 | YenoBeuecTBO YenoseuecTBO B Onochepe 3emin. PackpbIBaTh copepkaHue TEPMUHOB U

B Ouocdepe 3emau

AHTpOTIOTEHHBIE U3MEHEHUS
B Ouocdepe. ['mobdanbHbIe

MOHSITUM: aHTPOIIOT€HHbIE U3MEHEHUS,
HKOJIOTMYECKUN KPU3UC, TI100aTbHbIE
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HKOJIOTUYECKUE MTPOOIIEMBI.
Hemoncmpayuu:

Tabnuyvl u cxemol: «IlpumepHbIe
AHTPONOT€HHbIE BO3ACHCTBUSA

Ha Mpupoay», « Baxuenine HICTOUHUKU
3arpsI3HEHUS BO3/1yXa U TPYHTOBBIX
BOJ», «IlouBa — BaxHemas
cocTasJisaronias ouochepo», «PakToOpb
Jerpaganuu nouBy, «llapHuKoBbIi
abdexT», «PakTophl paIuOaKTUBHOTO
3arpsizHeHus ouocgepsd»; KpacHas
kaura P®, n300pa>keHus 0XpaHIeMbIX
BHJIOB PACTEHUI U 5KUBOTHBIX

pOOJIEMBI.

Xapaktepr3zoBaTh OMOC(hHEpHYIO POIH
YeJI0BeKa.

[IpuBOAUTH MPUMEPHI AHTPONIOTEHHBIX
M3MEHEeHHH B Onocdepe.

OneHuBaTh MOCIEACTBUS 3arpsI3HEHUS
BO3/yIIIHOM, BOJTHOW CPE/Ibl, U3MEHEHHUS
KJIMMATa, COKPaIICHHUS
OmopazHooOpasusi.

dopMyHpOBaTH COOCTBEHHYIO TTO3UITHIO
M0 OTHOIICHUIO K II00aJbHBIM U
PETHOHATBLHBIM 3KOJIOTHUECKUM
mpo0semMaM, apryMeHTHPOBATH CBOIO
TOYKY 3pPCHHUSI.

Ha3piBaTh MpUYUHBI TOSBIICHUS
MIPUPOAOOXPAHHOM ITUKHU,

pacKpbIBaTh 3HAUEHUE TIporpecca

JUTSI TIPEOOICHUS DKOJIOTHIECKOTO
Kpu3uca

4.8

CocyiiecTBoBaHue
MIPUPOJIBI U
YyeJI0BeUeCcTBa

CocymiecTBOBaHUE TPUPOJIBI U
yenoBedyecTBa. COXpaHEHHE
Omopa3HooOpa3us Kak OCHOBA
yctoitunBoctu 6mocdepsr. OcHOBa
PaIMOHAIBHOTO YIIPABIICHUS
IIPUPOTHBIMH PECYpCaMH B UX
ucnoib30Banue. Jloctmkenus ouonornu
¥ OXpaHa MPUPOJIBI.

PackpeiBath conep:kanue TEPMUHOB U
IOHSTUN: PallMOHAJIBHOE
IIPUPOIOIIOIB30BaHUE, YCTOUUHUBOE
pa3BUTHE, KOIBOJIIOLUS.
XapakTepu3oBaTh palMOHAIBHOE
WCIIOJIb30BaHUE MIPUPOJHBIX PECYPCOB;
OCHOBHBIE T10JIOXKEHUS KOHLEILIUU
YCTOMYMBOI'O Pa3BUTHUSA
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Jemoncmpavyuu:
Tabauywl u cxemwl: «buocdepa u
YEJIOBEK»

HToro yacoB no teme 9
Pe3epBHOE BpeMms 2
OBLIEE KOJIMYECTBO 34
YACOB I10 ITPOI' PAMME
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