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COLEPKAHUE OBYUEHMUSA

10 KJTIACC

Tema 1. buoJiorusi Kak Hayka

buonorus kak Hayka. CBsi3b OHMOJOrMUM C OOLIECTBEHHBIMHU, TEXHUYECKUMU
U IPYTUMH €CTECTBEHHBIMU HayKaMH, (pritocopuent, STUKOM, SCTETUKOM U rpaBoM. Poiib
ouonorud B GOPMHUPOBAHHWM COBPEMEHHOW HaydyHOM KapTuHbl wmupa. Cucrema
OMOJIOTUYECKUX HAYK.

Meroabl MO3HAHMS KUBOW MPHUPOAbl (HAOIIOJEHUE, SKCIIEPUMEHT, OIHUCAHUE,
n3MepeHue, Kiiaccuukalus, MoJIeIMPOBaHUE, CTATUCTHYECKAst 00padOTKa JaHHBIX ).

emoncmpavuu:
Lllopmpemuwi: Y. Japsun, I'. Mengens, H.K. Konsuos, /Ix. Yorcon u @. Kpuk.
Tabauywl u cxemol: «MeTOIbI TIO3HAHMS JKUBOU TPUPOIBDY.

Jlabopamopnuie u npakmuueckue pabomoi:
[Ipaktruueckas padorta Ne 1. «/cnonb30BaHue pazauuHbIX METOI0B IIPH U3YYECHHUH
OMOJIOTUYECKHX OOBEKTOBY.

Tema 2. 7)KuBble cCUCTEMBI U HX OPraHU3AIUs

XKusble cucteMbl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHus Ouosioruu. OTinuue
KUBBIX CHCTEM OT HEOPraHUYECKOM MPUPOJIBI.

CpoiicTBa OMOCHCTEM M WX pa3HOoOOpasue. YPOBHH OpraHu3ali OWOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, NOMYJISIHUOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMOTreOLIeHOTUYECKUI ), OUOChEpHBIi.

Hemoncmpayuu:

Tabauywt u cxemovr: « OCHOBHBIC PU3HAKK KU3HW», Y POBHU OpPraHHU3AIMH KUBOM
TIPUPOIIBD).

Obopyodosanue: Moaenb Mmojiekyibl JJHK.

Tema 3. XuMnueckuii cocTaB M CTpOeHHE KIETKH

XUMHUYECKAM COCTAB KIIETKHM. XHMHUYECKUE DJJIEMEHTBI: MaKpPODIJIEMEHTHI,
MHUKPOAJIEMEHTHI. Bosia 1 MUHEpabHbIE BEILIECTBA.

@yHKINUK BOABI U MUHEPAJIBHBIX BEIIECTB B KJeTKe. [lonnep;kanne 0CMOTHUYECKOTO
OanaHca.

benku. CoctaB M cTpoeHue O€IKOB. AMMHOKHCIOTHI — MOHOMEPBI OEJIKOB.
He3zameHumble ¥ 3aMEHUMBbIE aMUHOKHCIOTHL. AMHWHOKHMCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpBI O€TTKOBOW MOJIEKYJbI (IepBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bromornueckune QpyHKITUU OEIKOB.

depmeHThl — Omonornueckue katanmm3aTopbl. CTpoeHue QGepMeHTa: aKTUBHBIN
IEeHTp, cyocTtpatHas cnenuduyHocTs. Kodpepmentsl. Butamunbl. Otinuuns GepMeHTOB
OT HEOPTaHWYECKUX KaTaJnu3aTOPOB.



VYrieBoapl: MOHOCaxapuibl (TJHOKO3a, prb03a M JAe30KCHpr003a), Arcaxapuibl
(caxaposa, JlakTOo3a) MW  MOJMCAaxXapuabl  (Kpaxmaja, TJMKOI€H, IEJUII0JI03a).
buonornyeckue QpyHKIIMN YTIII€BOIOB.

Jlunuaer: Tpuraunepuasl, Gochonunuabl, crepousl. ['uapodunbHO-TUIPOGHOOHBIE
cBoiictBa. buonormyeckue ¢ynkuuu nunuaoB. CpaBHEHHE YTIIEBOAOB, OEIKOB U
JIMIIAJIOB KaK HICTOYHUKOB SHEPTUH.

Hykneunossie kucnotel: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucnoT. Ctpoenne u ¢pynkuuu JHK. Crpoenne u dynkuuu PHK. Bunst PHK. AT®:
CTpOeHHUE U (QYHKIIUH.

[utonorus — Hayka o kjeTke. Knertodunas Teopusi — npuMep B3aUMOJICUCTBUS UIIEH
U (HaKTOB B HAYYHOM MO3HAHUHU. MeTO/ bl U3yUYEHUS KIETKH.

Krnerka kak menoctHast »kuBas cucrema. OOIIMe NMPU3HAKK KIIETOK: 3aMKHYTas
HapyxHass MeMOpana, mosiekysbl JIHK kak renernueckuii ammapaT, cucTeMa CHUHTE3a
Oenka.

Tumnel KJIETOK: 3yKapuoTHUeCcKas U Mpokapuotuyeckas. OCOOCHHOCTH CTPOEHUS
npokapuoTudeckoi kietku. Kietounas crenka 6akrepuit. CTpoeHUE 3yKapuOTUUECKOU
KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTENbHOM, )KUBOTHOM U TPUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIUKC,
ux (Qyskmuu. Ilnasmatudeckas MemOpaHa, €€ cBoictBa u (ynkuuu. [luromnazma
n e€ opraHounabl. OgnomemOpaHnHbie opraHoubl kietku: OIIC, anmapar ['onbmxw,
nu30coMbl.  [loyaBTOHOMHBIE  OpPraHOWABI KIETKH: MHUTOXOHAPHH, IUIACTHUJIBI.
[Tpoucxoxaenre MUTOXOHAPUH U mactul. Bunsl miactua. HememMOpanHbie opraHou bl
KJIETKH: pUOOCOMBI, KJIETOUHBIN IIEHTP, HEHTPUOJHU, PECHUYKH, XTYTHUKU. DYHKIIUU
OpraHouJ0B KJIETKU. BKitoueHus.

SAnpo — perynstopublii meHTp kieTku. CTpoeHue siapa: saepHas 000J0uKa,
KapuoIjiasMa, XpoOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCHOPT BEWIECTB B KIIETKE.

Jlemoncmpayuu:

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

Juaepammer: «PacnipenenieHne XUMHUYECKUX AJIEMEHTOB B HEKMBOW TMPUPOIL,
«Pacripenenenre XMMAYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIE.

Tabauyvr u cxemvr: «llepuonuueckass TaOaMIAa XUMHYECKUX DJIEMEHTOBY,
«Ctpoenue MoOJeKynbl BOJb», «buocunTes Oenkay, «CTpoeHHE MOJICKYJIBI O€lKay,
«Ctpoenue pepmenta», «Hyknennossie kuciotsl. JJHK», «Ctpoenune monexyist ATDy,
«CTpoeHue »yKapuOTUYECKOW KIeTKW», «CTpoeHue KUBOTHOM KIETKW», «CTpoeHHe
pacTUTENIbHOM KIIETKHW», «CTpPOCHHE MNPOKApHUOTHUECKON KieTku», «CTpoeHue sapa
KIIETKHY, « YTIIEBOABI», «JIUIHIBD.

Obopyoosanue: CBETOBOM MHUKPOCKOM, OOOpyIOBaHWE JJisi  MPOBEICHUS
HAOMIOACHUHN, W3MEPEHM, DSKCIEPUMEHTOB, MUKPOIPENaparbl  PacTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KJIETOK.



Jlabopamopnvie u npakmuyeckue pabomol:

Jlabopatopnast padota Ne 1. «M3yyeHue kaTanuTHUECKOW aKTUBHOCTU (EPMEHTOB
(Ha mpuMepe aMuJIa3bl WA KaTaaasbl).

JlabopatopHast padota Ne 2. «3yueHne CTpoeHus: KIETOK pacTeHUH, )KUBOTHBIX U
OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOTpENapaTax U X OMUCAHUEY.

Tema 4. ’KusHenesiTeJIbHOCTb KIETKH

OOMeH BemiecTB, WIM MeTaboau3M. AccUMWIIIUS (TJIaCTUYECKU OOMEH)
U JTUCCUMIIIAIMS (DPHEPreTHdecknii OOMEH) — JBE CTOPOHBI €IWHOTO TIpollecca
Metabonu3ma. Poiib 3aKOHOB COXpaHEHHUsS BEIIECTB W HHEPrUM B TOHUMAHUU
MeTaboIM3Ma.

Tunbl oOMeHa BemiecTB: aBTOTpPOPHBIN u reTeporpodHbiii. Ponb (epmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®dotocunTe3. CeroBasi u TemMHoBasi (as3bl oTocunre3a. Peakuuu dorocuHTesa.
OddexTuBHOCTHL (poTOCHHTE3a. 3HaueHUe (OTOCUHTE3a JJIsl )KU3HU Ha 3emie. BiusHue
yciaoBuM cpeabl Ha (OTOCHMHTE3 M CIOCOOBI TMOBBIIIEHUS €Tr0 MPOJYKTUBHOCTHU
Y KYJIBTYPHBIX PACTCHUM.

XeMocHuHTe3. XeMOCUHTE3UPYIOIINE OaKTEpUU. 3HAUCHUE XEeMOCUHTE3a JUIS )KU3HU
Ha 3emIe.

OHepreTuueckuii OOMEH B KJeTke. PaciierieHne BEIEeCTB, BbIJEICHUE
U aKKyMYJIMPOBaHUE SHEPTHH B KJIETKE. DTallbl SHEPreTUYECKOro oOMeHa. [ ukonms.
bpoxenne wu ero Buabsl. KuciaopogHoe oKuciaeHUE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunpoBanne. IPHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHa.

Peakiuu marpuyHoro cuntesa. ['enernueckas napopmanus u JJHK. Peanuzanus
reHeTHYeCKo uHpopManmu B KJIeTKe. [ eHeTWYecKuii KOJ ¥ €ero CBOMCTBA.
Tpanckpunius — marpuunsiii cuate3 PHK. Tpancnsmus — 6uocunTte3 Oenka. DTarmbl
tpaHcisiuu. KonupoBanue amuHokuciaot. Pois pubocoM B OMocuHTE3€e OeKa.

Heknerounsie ¢Gopmbl KM3HU — BUPYCHl. VICTOpUST OTKpBITHUSL BUPYCOB
(.. WBanoBckuii). OCOOEHHOCTH CTPOCHHMSI M SKH3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuid, KUBOTHBIX U YEJIOBEKA, BHI3LIBAEMBIC BUPYCAMH.
Bupyc ummynonedummra uemoBeka (BUY) — BozOymurens CIIWJla. OOpatnas
TPAHCKPUIIUS, peBepTa3a U uHTErpasa. [IpoduimakTuka pacnpocTpaHEHUs BUPYCHBIX
3a00JIeBaHUM.

Jemoncmpavuu:

Ilopmpemwvi: H.K. Konbuos, JI.1. IBanosckuii, K.A. Tumupszes.

Tabauyvr u cxemvi: «Tunbl maTaHus», «Mertabomusmy, «MUTOXOHIPUSY,
«JHepreTnueckuii  oOMeH», «Xiopomacty, «®Porocunredy», «Crpoenme JIHK»,
«Ctpoenue u (QyHKIMOHHMpOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTHueckuit Kom»,
«Bupyco», «bakrepuodaruny, «CtpoeHue u >ku3HeHHbIM 1uki Bupyca CII]/la,
Oakrepuodaray, «Pemmkarus JTHK.

Obopyoosanue: wmopenu-anmukamun  «Ynagoenne JIHK wu  Tpanckpummmsy,
«buocunres 6enkay, «CTpoeHue KIeTku», Mojieiab CTpykTypsl JJHK.



Tema 5. Pa3MHOKeHNe U HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB

KiieTouHbli LUK, WM )KU3HEHHBIN UK Ki1eTKu. UaTepdasa u mutos. [Iponeccs,
nporekatone B uHTepdasze. Perumkanus — peakuust matpuuHoro cunresa JIHK.
Crpoenue xpoMocoM. XpOMOCOMHBIN HA0Op — KapuOTUI. JIUTIIIONAHBIN U TarjIOUIHBINA
XpoMOCOMHBIe Habopbl. Xpomatuisl. lluToNmormueckre OCHOBBI Pa3MHOXKEHHUS U
UHIVMBUYaIbHOTO Pa3BUTHSI OPTaHU3MOB.

Henenne knetku — muto3. Craguu mutosa. [Iponecchl, mpoucxoasiue Ha pa3HbIX
CTaAusIX MUTO3a. bromoruyeckuit cMbICI MUTO3a.

[IporpamMmmupyemasi TuOeb KJIETKU — aroITO3.

@dopMbI pa3MHOXEHHUSI OpPraHU3MOB: Oecrojioe W mojoBoe. Buubsl 0Oecnosioro
pPa3MHOXEHUS: JEJICHHE HaJABOE, IOYKOBAaHHME OJHO- M  MHOTOKJIETOYHBIX,
cropooOpa3oBaHHUE, BEreTaTUBHOE pa3MHOXKEHUE. VCKyCCTBEHHOE KJIOHHPOBAHUE
OpraHU3MOB, €r0 3HAYE€HHE VISl CEJIEKIUH.

[TonoBo€ pa3MHOKEHUE, €ET0 OTIANYUS OT OECIIOJIOTO.

Meiio3. Cragum wmenosa. IIpomeccel, IpOUCXOOAIIME HA CTagusAX Meno3a.
IToBenenue xpomocoM B Meno3e. Kpoccunrosep. bruosiorndeckuii cMbICa U 3HaYEHUE
Meno3a.

['amerorenes — mpouecc 00pa3oBaHUs MOJIOBBIX KIETOK Yy XUBOTHBIX. [loyioBbIE
’KeJe3bl: CEMEHHUKU U sSMYHUKUA. OOpa3oBaHUE U Pa3BUTHUE IMOJOBBIX KJIETOK — ramMeT
(cnmepmaro3ou, AMIEKIEeTKa) — crepMaroreHe3 M ooreHe3. OCOOEHHOCTH CTPOEHUS
SULEKJIETOK U criepMaTto3ou1oB. Omnoaorsopenue. [laprenorenes.

NunuBunyanbHoe  pa3BuTue  (OHTOreHe3).  DOMOpHUOHAIBHOE  pa3BUTHE
(omOpuorenes). Jtanbl AMOPUOHATBLHOTO PAa3BUTHS y TIO3BOHOYHBIX KMBOTHBIX:
npobIeHue, racTpyJIsiius, OpraHoreHes. [TocTomOpuoHanbHOE  pa3BUTHE.

Tunel MOCTAIMOPUOHANBHOTO Pa3BUTHUS: MpPsMOE, HENpsAMoe (JIMYMHOYHOE). BausHue
Cpelbl Ha pa3BUTUE OPraHU3MOB, (AKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOJICTBA.

Poct u pa3Butue pacreHnid. OHTOreHE3 LIBETKOBOTO PACTEHMSI: CTPOEHUE CEMEHH,
CTaJNH Pa3BUTHS.

Jemoncmpavuu:

Tabauyvr u cxemvi: «DOpMBI  pPa3MHOKEHUS OpPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Y LBETKOBBIX PacTeHUW», «BereraTuBHOE pa3MHOXKEHUE PACTEHUNY,
«/lenenue kietku OakTepuin», « CTpOESHUE MOJIOBBIX KIETOK», « CTPOEHHUE XPOMOCOMBI,
«Kierounsnii ukin», «Pemnukanua JJHK», «Muto3y», «Menosy, «IIpsiMmoe u HenpsiMmoe
pazButue», «l'amMeToreHe3 y MIICKONMUTAIOMIMX M YeloBeKa», «(OCHOBHBIE CTaJUU
OHTOT€HE3a».

Obopyodosanue: MHUKPOCKOTI, MHUKpOTpenapaThl «CriepMaTo30u1bl
MJICKOTIUTAIOWIETOY», <«JSlilekneTka MIleKonuTaromero», «Kapuokunes B KieTkax
KOpEIIKa JyKa», MarHuTHas Mojenb-anmmkanusa «Jlenenue kimerkm», moxens JJHK,
MoeNTb MeTaazHO XPOMOCOMBI.



Jlabopamopnvie u npakmuyeckue pabomol:

Jlabopatopnas padora Ne 3. «HaGmogenne MuTo3a B KJIETKaX KOHUMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKpOTIpenapaTax.

JlabopatopHnasi pabota Ne 4. «3ydyeHue CTpoeHHUs MOJIOBBIX KJIETOK HAa TOTOBBIX
MHUKpOIpenapaTaxy.

Tema 6. HaciieacTBEHHOCTh M HU3MEHYUBOCTH OPraHU3MOB

[Ipenmer u 3agaum reHetuku. Mcropusi pa3zButvs reHetuku. Posb nuromoruum
U SMOpPHUOJIOTMH B CTAHOBIICHUU T€HETHKU. BKIIal pOCCUUCKUX U 3apyOeKHBIX YUEHBIX
B pa3BUTUE T€HETUKH. MeTo/bl TeHEeTUKU (TUOPHUI0IOTUYECKUN, IIUTOTCHETUUYECKUH,
MOJIEKYJISIpHO-TeHeTHUeCKUil). (OCHOBHBIE TE€HETHUYECKHE MOHATUA. [ eHeTnyeckas
CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACJICIOBaHUs TPU3HAKOB, YCTaHOBJIEHHbIE [. MeHnaenem.
MoHorubpuiHoe CKpeluBaHue. 3aKOH €MHO-00pa3usi THOPUIOB MEPBOTO MOKOICHUS.
[IpaBuiio nOMUHUPOBaHUA. 3aKOH PACIICIUICHUS MPU3HAKOB. [ UIIOTE3a YUCTOTHI TaMeT.
[TommHOE M HEMTOTHOE TOMUHUPOBAHHUE.

JNuruOpuaHoe cKpeuBaHue. 3aKOH HE3aBHUCHUMOTO HAcJeIOBaHUS IPU3HAKOB.
[lurorenernueckue  OCHOBBI ~ JAUTHMOPUAHOTO  CKpEIIMBAaHMS.  AHAIM3UPYIOIIEEe
ckpenuBanue. Mcnonb30BaHWE AHATU3UPYIOLIETO CKPEIIMBAHUSA IS ONPEACIICHUS
TeHOTHUIa 0COOH.

CueruieHHoe HacienoBaHue mnpuszHakoB. Pabora T. Moprana mo cCrerieHHOMY
HACJIEIOBAaHNIO 'eHOB. HapylieHue cuerieHus reHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOoMOCOMHas TEOpHS HACJIEACTBEHHOCTHU. | €eHETUUECKUE KAPTHI.

I'enetnka mnona. XpoOMOCOMHOE OIpeAeieHue MoJia. AyTOCOMBI M IOJOBBIE
XpPOMOCOMBI. ['0OMOraMeTHbIE U reTepOoraMeTHbIE OpraHu3Mbl. HaclienoBaHue npru3HaKoB,
CLEIUIEHHBIX C ITOJIOM.

N3menunBOCTh. BUabl N3MEHUMBOCTHU: HEHACIIEACTBEHHAS U HACIEACTBEHHAsA. Poiib
Cpenbl B HEHACJIEICTBEHHOW WM3MEHYMBOCTH. XapaKTEPUCTHKA MOIUDUKAITMOHHON
M3MEHUYMBOCTH. BapuannoHHBIM PO W BapualMoHHas Kpusas. Hopma peakuumn
npusHaka. KoJmuecTBEHHbIE M KaU€CTBEHHBIE MPU3HAKK U UX HOpMa peakiuu. CBONCTBA
MOAU(UKAIIMOHHON N3MEHUYUBOCTH.

HacnencrBennas, wiM TEHOTUNMYECKasl, W3MEHYUMBOCTb. KomOuHaTUBHAs
M3MEHYMBOCTh. Mel03 U MOJI0BON MPOIECC — OCHOBA KOMOMHATUBHON M3MEHUYHUBOCTH.
MyTtannonHass u3MeH4YuBOCTh. Kraccudukanuss MyTainuidi: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. YacTtora W npuuuHBl MyTanui. MyTareHHble  (akTopbl. 3aKOH
FOMOJIOTUYECKUX PSAZIOB B HaceICcTBeHHOW n3MeHunBoctu H.M. Basuioga.

BuesnepHnas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuorun uenoBeka. OCHOBHbIE METO/IbI TEHETHKU YEJIOBEKA!
reHeaJIOTUUECKUN, OJIM3HEIIOBBIN, IIMTOTEHETUUECKUM, OMOXUMUYECKUH, MOJICKYJISIPHO-
F€HETUYECKUH. CoBpeMeHHOE OnpeAesIeHUE TE€HOTHIIA: MOJTHOT€HOMHOE
CEKBCHHPOBAHME, T'E€HOTUIIMPOBAHME, B TOM uucie ¢ nomoupto [II[P-anammsa.
HacnencrBennsie 3a001eBaHus YeJlOBeKa: TeHHbIE 00J1e3HU, 00JI€3HU C HACIECTBEHHON
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MPEIPacIOIOKEHHOCTRIO, XPOMOCOMHbIE Oosie3Hn. ComMaTHUeCKHEe W TeHEpaTHBHbBIC
myTtauuu. CTBOJIOBbIE KJIETKU. [IpmHIUOBI 310poBOro 0o0pasa >KM3HHU, JUArHOCTHKH,
npoQUIaKTUKA W JIGYCHUS TEHETHYeCKHX Oomne3Hedl. Meamko-TeHeTHYecKoe
KOHCYJBTUPOBaHNE. 3HAUCHNE MEAUIIMHCKON T'€HETHUKU B MPEAOTBPAILCHUU U JICUCHUU
TeHETUYECKUX 3a00JIeBaHH YeIOBeKa.

Jlemoncmpayuu:

llopmpemwi: T'. Mengens, T. Mopran, I'. ne ®puz, C.C. UYeTBepuKoOB,
H.B. Tumodeer-Pecorckuii, H.U. BaBumnos.

Tabauyvt u cxemovl: «MOHOTHOPHUIHOE CKpPEIIMBAHUE M €ro IUTOrCHETHYeCKas
OCHOBa», «3aKOH pacHICIJICHUS U €ro IMUTOTCHETUYECKas OCHOBa», «3aKOH YUCTOTHI
ramer», «JlurubpumHoe ckpenmBanuey, «lIUTOJIOrHYECKHE OCHOBBI JUTHOPHIHOTO
CKpenBaHus», «Menosy, «B3anmMoAeiCcTBUE auleNbHBIX T'E€HOBY», «l €HeTHYecKue
KapThl pPACTEHHM, >XUBOTHBIX M YellOBeKa», «l['eHetmka mnona», «3aKOHOMEPHOCTH
HaCJIeIOBaHUsI, CIIEIJICHHOTO C ToJioM», «KapuoTumbl 4eaoBeka U KUBOTHBIXY», «BUabI
M3MEHYUBOCTH», «MoaudukaimonHas HU3MEHYUBOCTHY, «HacnegoBanue pesyc-
dakTopay, «I'eHeTHKa rpyIn KpoBu», « MyTallMOHHAs H3MEHYUBOCTDY.

Obopydosanue:  Moaenu-anIuIMKau  «MOHOTMOPUIHOE  CKPEIMBAHUEY,
«HemonHoe  momuHuMpoBaHue»,  «JlurmOpumHoe  ckpemuBanue»,  «llepekpéct
XPOMOCOM», MHKPOCKOIT M MHKpompenapar «Jlpozoduna» (Hopma, MyTanuu (HOpMbI
KpPBUIbEB M OKPACKU Tela), repoapuii «I'opox moceBHOM».

Jlabopamopnuie u npakmuyeckue paoomol:

Jlabopatopnass pabora Ne 5. «lU3ydeHue pe3ylbTaToB MOHOTHOPUIHOTO U
JTUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPETapaTax.

JlaGoparopnas pabota Ne 6. «M3ydenue MoaupUKAIMOHHONW W3MEHYMBOCTH,
ITIOCTPOEHUE BAPHUALIMOHHOTO psiia M BAPUALIMOHHOW KPUBOMY.

Jlabopatopnass padota Ne 7. «AHanu3 MyTanuil y Apo30(uiabl Ha TOTOBBIX
MUKpOIIpenaparax».

[TpakTraeckas pabota Ne 2. «CocTaBieHne u aHaJINU3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Ceseknusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH

Ceneknups Kak Hayka U MPOLECC. 3apOKICHUE CENEKINU U JOMECTUKALUA. Y YEHUE
H.W. BaBunoBa o 1eHTpax MPOUCXOXKIACHUS W MHOTOOOpa3usi KyJbTYpPHBIX PACTEHUH.
LleHTpBI MPOUCXOKIACHHS TOMALTHUX )KUBOTHBIX. COPT, MOPOJa, IITAMM.

CoBpeMeHHbIE METOJbl CeNeKUMU. MaccoBblii M WHAMBHUIYAIbHBIM OTOOPHI
B CEJICKIMM pacTeHUd U KUBOTHBIX. OIlleHKa 3KCTepbepa. bIM3KOpOACTBEHHOE
ckpeniuBanue — HHOpuAuHT. Yucras nmuuaug. CKpeluBaHue YuCThIX JUHUH. ['eTepo3uc,
wi rubpugHas cwia. HepoacTBeHHoe ckpeniuBaHue — ayTOpuauHr. OTaanéHHas
rubpuauzanus u e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M MOJyYeHHUE MOJIUILIOUIOB.
JIOCTHKEHUS CEJIEKIMN PACTEHNUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTexHOJIOTHs KaK 0Tpacilb MPOU3BOACTBA. | eHHAast MH)KeHepus. OTalbl CO30aHusA
pexomOunantHoit JIHK wu Ttpancrennbix opranuzmoB. Kietounas uHXeHepHs.



Knerounbsle KynbTypel. MUKpPOKIIOHAIBHOE pa3MHOXKEHUE pacTeHuil. KionupoBaHune
BBICOKONIPOAYKTUBHBIX  CEJIIbCKOXO3SMCTBEHHBIX  OPTaHU3MOB.  ODKOJIOTMYECKHUE
u aTryeckue npodsemel. MO — reneTndecku MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI.

Jemoncmpavyuu:

Ilopmpemwvi: H.W. BaBunos, N.B. Muuypumn, I'.J1. Kapnieuenko, M.®. 11BaHOB.

Tabauywl u cxemwl: xapTa «L{eHTpBI IPOUCXOKIEHUS 1 MHOTO00pa3Hsl KyJIbTYPHBIX
pactenuit», «Ilopoapl AOMamIHUX JKUBOTHBIX», «CopTa KYyJBTYPHBIX PACTEHUIN»,
«Otnanénnas rudpuanzanus», «Padotel akagemruka M.®. BanoBay, «[lomumionausy,
«O0bekTl  OuoTexHonorum»,  «KierouHele  KyJabTypbl W KJIOHUPOBAHHE»,
«KoHcTpynpoBaHue U IEPEHOC TEHOB, XPOMOCOMY.

Obopydosanue: MyJsS KM TUIOJOB U KOPHEIUIONOB IUKHUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repbapuil «CeabCKOX035iCTBEHHBIE PACTCHUSI.

Jlabopamophule u npakmuyeckue padoomul:

Okckypeusi « OCHOBHBIE METOJIbI U JOCTHKEHUS CEICKIIUUA PACTCHUM U )KUBOTHBIX
(Ha CENEKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO (epMy, COPTOUCIIBITATEIbHBIA Y4YacCTOK,
B TEIUTMYHOE XO35HCTBO, TA0OPATOPUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. IBosTroMOHHAS OMOJIOTHS

[Tpennocbuiku BO3HUKHOBEHHS 3BOJIIOIIMOHHON TEOPUU. DBOIIOLHUOHHAS TEOPUS U
e€ MecTo B Ouosoruu. BiusHue HBOTIONMOHHON TEOpUH HA Pa3BUTHE OMOJIOTUH U IPYTHUX
HayK.

CBuzerenbctBa  »Bomonuu.  [lameoHTONOTHYECKHE:  MOCIEN0BATEIbHOCTD
MOSIBJICHUS. BUJOB B  TAJICOHTOJIOTHYECKOW  JIETOMHCH, TMEpPEeXOJHble  (OPMBI.
buoreorpadguueckue: cxoacTro u paznuure ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJACTBA U Pa3IHuusi OSMOPHOHOB pa3HBIX BHUJOB
NO3BOHOYHBIX.  CpaBHUTEIIBHO-aHATOMUYECKHUE:  TOMOJIOTUYHBIE,  AHAJIOTUYHBIE,
PYIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACIJIEJICTBEHHOCTH W OCHOBHBIX METAa0OJMYECKHX IyTeH Yy BCeX
OpraHU3MOB.

OBomonnonHas teopust Y. J{apsuna. [Ipennockuiku BOSHUKHOBEHUS JapBUHU3MA.
JIBWKymye CUibl DBOJIONHMH BUJOB 10 JlapBuHy (M30BITOYHOE pa3MHOMKEHUE
MpyU  OTPAaHUYCHHOCTH  PECYypCOB,  HeompeneiaéHHas  W3MEHYMBOCTh, OOpbOa
3a CyIIECTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cuntetnueckas Teopus 3Boounn (CTI) U €€ OCHOBHBIE MOJIOKEHMUS.

MuxposBosorus. [Tomynsius kak eIMHUIA BUIa U SBOJIIOIUH.

JBvkymue cuitbl (PaxToOpbl) SBOTIONNY BUOB B IPUPOe. MyTarimoHHBIN TPo1iece
1 KOMOMHATUBHAS U3MEHYUBOCTH. [lomysiiinoHHbIe BOJIHBI U ipeiid rerHoB. M3omsnus u
MUTpaIusl.

EctectBenHblit 0TOOp — HaMpaBIsAtouMil pakTop 3Botonund. GopMbl €CTECTBEHHOTO
otbopa.



[Ipucrnoco6neHHOCT,  OPraHU3MOB  KaK  pe3ynpTar  dBojtonuu.  [Ipumepsr
IPUCTIOCOOJICHN Yy OpraHu3MoB. ApoMopd03bl U UIUO-aANTAIUH.

Bun u Bunoo6pazosanue. Kpurepuu Buga. OcHoBHBIE (hOpMBI BUI000pA30BAHMUS:
reorpaduueckoe, SKOJIOrHIECKOoe.

MakposBomtonusi.  DopMbl  SBOMIONMUM:  (QUIETHYECKasi,  JUBEPreHTHad,
KOHBEpIreHTHasl, nmapasienbHas. HeoOpaTuMocTh IBOTIOIUH.

[IpoucxoxaeHrue OT HeCNEeUMaIU3UPOBaHHbIX MnpeakoB. lIporpeccupyromas
crnenuanu3anvsa. AJanTUBHAS paguarus.

Jemoncmpavyuu:

Ilopmpemuwi: K. JIlunnen, XK.b. Jlamapk, Y. {apsun, B.O. Koanesckuii, K.M. Bap,
. I'ekkenw, @. Mromnep, A.H. CeBep11os.

Tabauyvl u cxemvi: «Pa3BuTHE OpraHMYECKOro MUpa Ha 3emiie», «3apoAbIIn
MO3BOHOYHBIX KUBOTHBIX», «ApXeonTepukcy, «DopMbl OOpbOBI 3a CYIIECTBOBAHUEY,
«EctecTBeHHBIN 0TOOP», «MHOTO00Opa3ue COpToB pacTeHUui», «MHOrooopasue mopo;
KUBOTHBIX», «llomymanum», «MyTalmoHHass HW3MEHUYUBOCTHY, «APOMOPQO3bI»,
«anoananrtanuny», «O0mas aereHepanus», «JIBrwxyime cuibl 3Boonuny, «Kapra-
cxema wmapmpyra nyremectBus Y. Jlapsuna», «bopbba 3a cyliecTBOBaHHEY,
«IIpucnoco6IeHHOCTh OpraHU3MOBY, «"eorpaduueckoe BUJ1000pa30BaHUEY,
«IKOJIOTHYECKOE BUI000PA30BAHUEY.

Obopyoosanue. KOIJIEKIHUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKpPAaCKH, HaOOp
IJIOIOB U CeMsH, KOJUTeKIus «lIpuMepsl 3alIUTHBIX MPUCTIOCOOTICHUN Y KUBOTHBIXY,
Mozenb «OCHOBHBIE HAMpaBIICHUS JBOJIOIUUY», OO0OBEMHas Moxaenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIXY.

buoreorpaguueckas kapra mupa, koyekius «DopMbl COXpaHHOCTH MCKOIMAEMbIX
’KUBOTHBIX W pPacTeHUi», MoAenb anmukanus «llepekpéct Xpomocom», BIIaKHbIE
npernapatbl  «Pa3Butue Hacekomoro», «Pa3BuTue JISATYIIKW», MHUKpOMpenapaT
«Jlpo3zodunay (HopMa, MyTariuu (POPMBI KPBUIHEB U OKPACKHU TENA).

Jlabopamopnuvle u npakmuueckue paoomel:

Jlaboparopnas pabota Ne 1. «CpaBHeHHE BHUIOB 1O MOPGHOJIOTHYECKOMY
KPUTEPHUION.

JlaGoparopHass pabora Ne 2. «OnucaHwe MPHUCIIOCOOJICHHOCTH OpraHU3Ma
U ¢€ OTHOCUTEIIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHMe M Pa3BUTHE )KU3HH Ha 3emJie

JloHaydHbIE TIPEACTABICHHUs O 3apOKACHUM JKM3HHA. HayuHble rumoressl
BO3HUKHOBEHUS KU3HU Ha 3emie: aduoreHe3 U maHcrnepMmus. XUMUYecKasi HBOJIIOLIKS.
AOGUOTeHHbIN CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTAHUUECKUX. DKCIEPUMEHTAIBHOE
MOATBEPXKACHUEC XUMHUYCCKOW HdBomronuu. HadampHble dTambl  OHOJOTHYSCKOM
sBomonuu. l'unoreza PHK-mupa. ®dopmupoBanre MeMOpaHHBIX CTPYKTYp U
BO3HMKHOBEHUE NpOTOKIETKH. IlepBbie kineTkn m ux s3Bomonus. DopmupoBanue
OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.



PazButne »xu3uu Ha 3emusie 1o 3pam U nepuoaam. Karapxeil. Apxelickas
U IpoTepo3orickas 3pbl. [laneo3oiickas spa u e€ mepuoabl: KEeMOPUHCKUIN, OPJOBUKCKUM,
CUJIypUMCKHN, IEBOHCKNN, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o30KcKkas 3pa u €€ epuobl: TPUACOBBIN, FOPCKHUM, MEIIOBO.

KaliHo301cKkas 3pa u €€ nepuoabl: NajJeoreHOBbI, HEOT€HOBBIN, AaHTPOIIOT€HOBBIM.

XapakTepucTvka KIMMaTa M TEOJOTHYECKHX IMporeccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIMU PACTUTEILHOTO U KUBOTHOTO MHpa. ApoMOp(d03bl y pAaCTEHUN U KUBOTHBIX.
[TosiBneHue, pacuBeT U BBIMUPAHUE TPYIIIT )KUBBIX OPTaHU3MOB.

CucrtemMa OpraHMYecKOro MHpa Kak OTpakeHue HBOMoUUH. (OCHOBHBIE
CUCTEMATUYECKHE IPYIIIIBI OPraHU3MOB.

OBOJIOLMST YeNOBEKa. AHTpPONOJIOTHS Kak Hayka. Pa3BuTue mnpeacTaBieHU
0 MPOUCXOXKICHUH YelIoBeKa. MeTobl n3ydeHus anTpornorene3a. CxoacTBa U pa3indus
YEJI0BEKA U JKUBOTHBIX. CUCTEMAaTHYECKOE MOJIOKEHNE YETOBEKA.

JBrxymue cuibl (pakTopsl) anTponoreHne3a. HaciiencTBeHHass ©3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOp. OOIIeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBICHUE OPYAHWM Tpyna,
MBILIEHUE, PEYb.

OCHOBHBIE CTaauM W BETBU DSBOJIIOLMU YEJIOBEKA: ABCTPAJONMMUTEKH, YeIoBEK
yMenbli, YenoBek npsmMoxonsdmuid, YenoBek HeaHIepTaabCKui, YenoBEK pa3yMHBIN.
Haxonku uckonmaeMbIX OCTaTKOB, BPEMS CYIECTBOBAHMS, O0JIACTh PACHpPOCTPAHEHUS,
00BEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIH.

Yenoseueckue pacbl. OCHOBHbIE OONBIIME pachl: €BpONEOUAHAs (eBpa3uiickas),
HErpo-aBCTpaonHas (PKBATOpPHAJIbHASI), MOHTOJOWUJHASA (A3MATCKO-aMEPUKAHCKAs).
YepTbl TOPUCHOCOOJICEHHOCTH MPEACTABUTENECH UENOBEYECKUX pac K YCJIOBUSIM
cyliecTBOBaHMs. ENMHCTBO yenoBevyeckux pac. Kpurrka pacusma.

Hemoncmpayuu:

llopmpemuwi: ®©. Penn, JI. [Tactep, A.N. Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabnuyer u cxemvi: «Bo3aukHOoBeHHe CoNMHEYHON CHCTeMbl», «Pa3Butne
opraHuyeckoro  mupa»,  «PactutenpHas — KieTka», <«OKUBOTHasi  KJIETKay,
«IIpokapuotnueckas kieTka», «CoBpeMEHHasi CHUCTEMa OPraHUYECKOro MHPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHUSI YETIOBEKA U YEIIOBEKOOOPA3HBIX 00E3bsSIH,
«OCHOBHBIE MECTa MaJECOHTOJIOTHYECKUX HAXOJO0K MPEIKOB COBPEMEHHOIO YEJIOBEKA,
«/lpeBnenmme soau», «/peBHue moan», «llepBble  COBpEMEHHBIE  JIFOAWY,
«HenoBeuecKue pach».

Obopyoosanue: mynsxu «lIpoucxoxaenue yenoBeka» (OIOCTBI aBCTpaJoONUTEKA,
NMUTEKAHTpOTa, HeaHAepTaliblla, KPOMAHBOHIIA), CJCTKH WIM U300paKCHHUS] KaMEHHBIX
OpyAMii  TEepBOOBITHOTO  4YeloBeKa  (KaMHU-YOMNIEphl,  pyOmna,  ckpedia),
reoXpoHoyiorudeckas Tabnuia, KoJuleKuus «@DOopMbl COXPAHHOCTH HCKOMAeMBbIX
YKUBOTHBIX U PACTCHUIN».

Jlabopamopnvie u npakmuyeckue pabomul:
[Ipaktuueckas pabora Ne 1. «M3yueHue UCKOMAEMbIX OCTaTKOB pacTEHUU
1 KUBOTHBIX B KOJUICKITUSIX).
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DKCKypcust « IBOIIOLNS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHbIN
WJIM KpaeBeIUECKUN My3eil).

Tema 3. Oprann3mbl H OKpY:Kal0IIas cpena

DKOJIOTHSI KAaK Hayka. 3aJayd W paslesibl 3KOJOTMU. MeTonIbl 3KOJOTMYECKHX
UCCIIEI0BAHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHusS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, IIOYBEHHAs,
BHYTPHUOPraHU3MEHHASI.

Okonoruueckue  ¢aktopel. Kmaccudukammss — skomornyeckux — (PaxTOpOB:
abnoTnyeckre, OMOTUYECKHE U aHTPOIOTeHHbIe. JleficTBHE IKOIOTUYECKUX (HaKTOPOB
Ha OpraHUu3MBbl.

AGuoTtnueckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DoTomeproansM.
[IpucnocoOneHus: OpraHu3MoOB K JIEUCTBHIO a0MOTHYECKUX (PpakTOpoB. buonoruueckue
PUTMBL.

buotnueckue dakropsl. Bumbl OMOTHUYECKUX B3aUMOJCUCTBUNA: KOHKYpPEHIIUSA,
XUIIHUYECTBO, cUMOMO3 U ero Qopmel. [lapasutusMm, koomepauus, MyTyallHu3M,
KOMMEHCAJIU3M  (KBapTUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAINU3M, HEUTpaIU3M.
3HaueHHe OHMOTHMYECKHMX B3aUMOJEWCTBUI  JJI1  CYUIECTBOBAaHHA  OPraHU3MOB
B IIPUPOJIHBIX COOOIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH NOMyIsiuuU. OCHOBHBIE MTOKA3aTeNN MOIMYJISIIUU:
YUCJIEHHOCTD, IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTB, IPUPOCT, MUTpaLus. JJnHaMuka
YUCJIICHHOCTH NOMYJISIUU U €€ PEryJIsaLHusl.

Hemoncmpayuu:

llopmpempsi: A. I'ymbonpat, K.®. Pynbe, O. ['ekkerns.

Tabnuyvt u cxemwvl: xapta «llpupoansie 30HBI 3emin», «Cpeabl 0OOUTaHUS
opranu3sMoB», «®oronepuoauzm», «llomynmsaunm», «3aKOHOMEPHOCTH  POCTa
YUCJIIEHHOCTU NOMYJSUUU UHPY30puu-TyPenbkn», «[lumesbie nenm.

Jlabopamopnuie u npakmuueckue padoomol:

JlaGoparopnas pabdora Ne 3. «Mopdomorndeckue OCOOCHHOCTH PpacTEHUM
U3 Pa3HbIX MECT OOUTaAHUS.

Jlabopatopuasi pabora No 4. «BnusHue cBeta Ha POCT M pPa3BUTHE UYEPEHKOB
KOJIEyCa».

[Ipaktuueckas padora Ne 2. «Iloacy€T MIOTHOCTU MOMYJNSIUN Pa3HBIX BHUIIOB
pacTEeHUN.

Tema 4. CooOuiecTBa 1 3K0JI0rH4ecKHE CHCTEMBbI
CooOmiectBo opraHu3MoB — OuoueHo3. CTpyKTypsl OHOILIEHO3a: BHIOBaf,
IpOCTpaHCTBEHHAasA, Tpoduueckas (nuiienas). Buasi-nomuHanTsl. CBsizu B OUOIIEHO3E.
Dxosioruyeckue cuctemsl (dkocructemsl). [lonsTue 00 3xocucTeMe U OMOTeOIIeHO3E.
QOYHKIIMOHATBHBIE KOMIIOHEHTHI DKOCHCTEMBI: TIPOAYIICHTHI, KOHCYMEHTBI, PEIYIIEHTHI.
KpyroBopoT BeriecTB 1 OTOK 3HEPTUH B dKOcHcTeMe. Tpoduueckue (MUIieBbie) ypoBHU
sKkocucTeMsbl. [Inimessie nenu u cetu. OCHOBHBIE TIOKA3aTENIN HIKOCUCTEMBI: Onomacca,
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OPOAYKIMS. OKOJOTMYECKWe MUPAMHIbBL: TPOAYKLIHH, YHCIEHHOCTH, OHOMACCHI.
CBoiicTBa 9KOCHCTEM: YCTOMYUBOCTH, CAMOPETYIIsiIus, pazputue. CyKkieccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCHUCTEMBI 03€p U PEK. DKOCHCTEMa XBOWHOTO
VI ITUPOKOJMCTBEHHOTO Jieca.

AHTpONOreHHbBIE HKOCHUCTEMBI. ATpPO3KOCHUCTEMBI. YpOoskocucTeMBI.
buonoruyeckoe u X035UCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kaxk Qakrop ycrolunBocTH 3KocucTeM. (CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

Yuenue B.W. Bepnanckoro o 6uocdepe. ['panuiisl, coctaB u cTpykTypa 6nocheps.
XKusoe BemectBo u ero ¢ynkuuu. OcoOeHHocTH OMochepsl Kak TII0OATBHOM
AKOCUCTEMBI. /JIlnHaMHuueckoe paBHOBecCHE U oOpaTHas CBA3b B Ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOre0XUMHUYECKHUE IIUKIIBI 2JIEMEHTOB (YIJIepoa, a30Ta).
3oHabHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoBeuectBOo B Ouocdepe 3emid. AHTPONOTCHHBIE HU3MEHEHHST B Ouocdepe.
['moGanbHbIE SKOJIOTHYECKHUE TTPOOIIEMBI.

CocymiecTBoBaHHE MPUPOBI U yenoBedecTBa. CoxpaHeHHe OHMOpa3HOOOpa3us Kak
OCHOBa ycToHunBocTU Onocdepbl. OCHOBa PalMOHAIBLHOTO YIPaBJICHUS NPUPOIHBIMU
pecypcamMu U UX UCIIONIb30BaHue. JlOCTIKEeHUsT OMOJIOTHHN B OXpaHa MPUPOIbIL.

Jlemoncmpawuu:

Ilopmpemui: A.JIx. Tencnu, B.H. Cykaués, B.I. Bepnaackuii.

Tabnuyvr u cxemvi: «llumessie 1enu», «bUOIEHO3: COCTAaB U CTPYKTypay,
«IIpuponubie coobmectBay, «llenu mnutaHus», «OKojorMyeckass MNUPAMUIAY,
«buocdepa u uenmoBek», «IKOCHUCTEMA IMIUPOKOJIMCTBEHHOTO Jiecay, «IDKOCUCTEMA
XBOWHOTO Jieca», «bruoneno3 Bogoéman, «ArpoueHos», «lIpumepHble aHTPONOr€HHbIE
BO3JCUCTBUS Ha NPUPOAY», «BaKHEWIIME HWCTOYHUKM 3arpsi3HEHUs] BO3AyXa U
IPYHTOBBIX BOj», «llouBa — BaxkHeilmmas cocTaBisiomas Ouochepr», «DaKTOPbI
nerpaganuu mouBy, «llapaukoBsiil 3¢ dexT», «DakTOpbl PAIUOAKTUBHOTO 3arps3HEHUS
ouocdepo», «O061mas crpykTypa 6uocheps», «Pacnpoctpanenue xxu3Hu B onocheper,
«O30HOBBIN 3kpaH Ouochepr», «Kpyroopor yriepona B 6uochepe», «KpyroBopot
a30Ta B IPUPOJEN.

OO6opynoBanue: MojeNb-anIuIMKanus «TunuyHbie  OWOIEHO3bI», Trepbapuii
«PacTurenbHbIe COOOINECTBAY, KOJJICKIUU «bHoleHo3», «BpeauTean BaKHEHIIMX
CEIbCKOXO3SIMCTBEHHBIX KYJIBTYp», TepOdapuu W KOJUICKIIUA PACTEeHUN M >KUBOTHBIX,
MpUHAJJISKAIINE K Pa3sHbIM JKOJIOTHYECKUM TpyImnaM oJHOoro Bujaa, KpacHas kHura
Poccuiickoii @eaepannn, n300pakeHHs] OXPAHIEMBIX BUJIOB PACTCHUM U )KUBOTHBIX.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOT'PAMMBI
11O BUOJIOTUHN HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO ycraHaBIMBaIOTCS TpeOOBaHUSI K pe3yJbTaTaM OCBOCHMS
OOyJaronMMuUCs  MporpaMM  CpeaHero  oOmero  oOpa3oBaHUS:  JTUYHOCTHBIM,
METaNpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pE3yJIbTaTOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CJIEAYIOIIME COCTABJISIONIME: OCO3HAHHWE OOYYaIOIUMUCS POCCUUCKON
FPaXJAHCKOM WIAECHTUYHOCTH — TOTOBHOCTM K CaMOpPa3BUTHIO, CaMOCTOSITEIIBHOCTH
Y CaMOONPEIETIEHUI0, HAIMYUE MOTUBALIUU K 00YYEHUIO OMOJIOTUH, LEJIEHAIPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE KIIOUEBBIX IIEHHOCTEU U
HCTOPUYECKUX  TpaaAuIMid  pa3BUTHS  OMOJOTMYECKOTO  3HAHUS, TOTOBHOCTH
M CIOCOOHOCTh 00YYarOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH JE€ATEIbHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMHM, TPUCYIIUMH CHUCTEME OHOJIOTMYECKOro oOpa3oBaHUf,
HaJIMYue SKOJIOTMYECKOr0 IMPABOCO3HAHUSI, CIOCOOHOCTH CTABUTh IIEJIM U CTPOUTH
YKU3HECHHBIE IIJIaHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUS mpenmera «buonorus» pmocrturarorcs
B E€IMHCTBE Yy4YeOHOM W  BOCHHUTATEIBbHON  JEATEIBHOCTM B  COOTBETCTBUH
C TPAJULIMOHHBIMH POCCUHUCKMMH COLMOKYJBbTYPHBIMU, UCTOPUUECKHUMHU U TYXOBHO-
HPABCTBEHHBIMU IICHHOCTSMH, TPHUHATBIMH B OOIIECTBE NpaBWIAMH W HOpPMaMu
MOBEJACHUS U CIOCOOCTBYIOT TIpoIleccaM CaMOTO3HAHUSA, CaMOBOCIUTAHUSA U
CaMOpA3BUTHA, PA3BUTHSI BHYTPEHHEW MO3WIMU JIMYHOCTH, MATPUOTU3MA, YBAXKEHUS
K 3aKOHY M MPaBOIOPAJZIKY, YEJIOBEKY TpyJda U CTaplIEMy MOKOJEHHIO, B3aWUMHOTO
YBOKCHUS, OCEPEKHOTO OTHOUIEHUS K KyJIbTYPHOMY HaCIEIUI0 U  TPaJAUIUsAM
MHOTOHAIIMOHAJIBbHOrO Hapoaa Poccuiickon @enepanuu, OpUPOLE U OKPYNKAKOLIEH
cpeze.

JIngyHOCTHBIE pPE3yibTaThl OCBOEHUSA Y4eOHOro mpeamera «bUOJOTHS TOHKHBI
OTpaxaTb ~ TOTOBHOCTh ¥  CIIOCOOHOCTh  OOYYarOMIMXCS ~ PYKOBOACTBOBATHCS
chOpMHUpPOBAHHOW BHYTPEHHEW TO3MIMEH JIMYHOCTH, CHUCTEMOW I[E€HHOCTHBIX
OpUEHTAI, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACHIMPEHHUE >KU3HEHHOTO OINBITA U OIbITA
JNEATEIbHOCTH B TMPOLIECCE pea3allii OCHOBHBIX HAIPaBJICHUNW BOCHUTATEIBHOU
NEATETBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHUS:

C(OPMHPOBAHHOCTD TPAKIAHCKON MMO3UIMH OO0YYarOIIErocss Kak aKTHBHOTO
¥ OTBETCTBEHHOTO YWIEHA POCCUICKOrO 00IIIeCTBa;

OCO3HAHUE CBOMX KOHCTHTYIIMOHHBIX IPaB M OOS3aHHOCTEH, yBa)KEHHE 3aKOHA
1 TIPaBOIIOPSI/IKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOM IESATENBHOCTH MPH CO3JAaHUHM Y4eOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX U MO3HABATENIbHBIX 3a7a4, BHIMOJIHEHUN OMOJIOTHYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNPENENATh COOCTBEHHYIO NMO3HUIMIO 10 OTHOUICHHIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YYHUTHIBATH B CBOUX JCHCTBUAX HEOOXOJAMMOCTh KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIOAEH C pPa3HbIMU YOEKIEHUSMHU, KYJIbTYPHBIMU LEHHOCTSIMHU U
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
II03HABATEIBHBIX U UCCIIEN0BATEIbCKUX 3a/1a4, YBAKUTEIBHOIO OTHOLIECHHUS K MHEHUIO
OIIIOHEHTOB P 00CYK/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOIMUECKOT0 COJIEPIKAHUS;

TOTOBHOCTb K TYMaHUTAPHOU 1 BOJIOHTEPCKOM IEATEIIbHOCTH;

2) MATPUOTHYECKOT0 BOCTIUTAHMS:

c(OPMUPOBAHHOCTh POCCUHCKON TIpa)KAAHCKOW HIEHTUYHOCTH, NATPUOTH3MA,
YBaXXEHUS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH TNepen PoauHoii, ropaoctu
3a CBOM KpaW, CBOIWO PonuHy, CBOW A3BIK M KYJbTYypy, NPOLUIOE W HACTOSALIEE
MHOTOHallMOHAJIBHOTO Haponaa Pocenu;

LIEHHOCTHOE OTHOILIEHWE K MPUPOJHOMY HACIEIUI0O U MaMITHUKAM HPHUPOIbI,
TOCTHXKEHUM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBJIEHHE U PAa3BUTHE
OMOJIOrMH, TIOHMMaHUsl 3HA4Y€HUs OMOJIOTMM B MO3HAHUHU 3aKOHOB IPUPOJIbI, B KU3HU
YeJI0BEKa U COBPEMEHHOIO 00I1IECTBa;

uaeliHas YOEeXIEHHOCTb, TOTOBHOCTb K CIY)XEHHIO U 3amure OredecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) MyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:
OCO3HaHUE JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpMHUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHMS, STUUECKOTO IMOBEICHHUS,
CITIOCOOHOCTh  OIIEHHMBATh CHUTYallMI0O MW IPUHUMATh OCO3HAHHBIC peIIeHUs,
OPUEHTHUPYACH HA MOPAIILHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;
OCO3HaHME JJUYHOTO BKJIJIa B IOCTPOCHUE YCTOWYHUBOTO OYIYIIIETO;
OTBETCTBEHHOE OTHOIICHUE K CBOUM POIUTEINISIM, CO3JAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATHS LEHHOCTEH CEMEWHOM XWU3HU B COOTBETCTBHHU C TPAIUIUSIMU
HapoaoB Poccuu;

4) 3CTeTHYECKOro BOCIIMTAHUS

ACTETHYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYas O3CTETHKY ObITa, HAYyYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUIA;

MOHUMaHKE SMOIMOHATIBHOTO BO3JICHCTBHS >KMBOW MPUPOABI M €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BHIaX HCKYCCTBA, CTPEMJICHUE MTPOSBIIATh
Ka4eCcTBa TBOPYECKOM JINUHOCTH;
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5) ¢pu3nuyeckoro BocnUTaHHA, (OPMHPOBAHHS  KYJAbTYPHl  310pPOBbS U
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

[OHMMaHWE U peanu3anys 370pOBOro M 0e30macHOro obpasa XKHU3HHU (310pOBOE
OUTaHUEe, COOJIIOJICHUE TUTMEHWYECKUX NPAaBHJI U HOpPM, COAJIaHCUPOBAHHBIN PEXUM
3aHATUN W OTIbIXa, perysipHas Gu3ndecKas akTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOI'O OTHOIIEHHMS K COOCTBEHHOMY (PHU3UYECKOMY U ICUXHUYECKOMY
3JI0pOBBIO;

NOHMMaHUE LEHHOCTU MpaBWJI UHIUBUIYAJIbHOTO U KOJUIEKTUBHOTO 0€30I1aCHOTO
MIOBEJICHUS B CUTYaLUsX, YTPOKAIOLIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HaHWE TMOCIEACTBUH W HENPUITHS BPEIHBIX MPUBBIYEK (YIOTpPEOICHHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEeHUS);

6) TPya0BOIr0 BOCIIMTAHUSA:

TOTOBHOCTB K TPY/ly, OCO3HAHUE LIEHHOCTH MacTEPCTBA, TPYIOIO0HE;

TOTOBHOCTh K aKTUBHOW JEATEIHHOCTH TEXHOJIOTUYECKOM H  COIMAIbHOU
HAIPABIEHHOCTH, CIMOCOOHOCTh WHHUIIMUPOBATH, IUIAHUPOBATh M CaMOCTOSITEIHHO
BBITNOJIHATH TaKyIO JESATEIbHOCTD;

UHTEpEC K pa3Iu4HbIM cdepaM NpoPecCHOHANBHON JEATEIbHOCTH, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOP OyaylIeil mpodeccuu U pearn3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC TIIaHbI;

TOTOBHOCTB M CIIOCOOHOCTh K 00Opa30BaHUIO U CAMOOOPa30BaHUIO HA MPOTSHKEHUU
BCEH KU3HU,

7) ?KO0JOrHYeCKOro BOCIIMTAHMS:

HKOJIOTMYECKU LeIecO00pa3HOe OTHOULIEHHE K MPUPOAE KaK HCTOYHHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICHHE  YPOBHA  DKOJOTMYECKOM  KYJbTYpbl: NPUOOPETEHHE  OMbITa
MJIAHUPOBAHMS MTOCTYIKOB M OLIEHKH KX BO3MOKHBIX MOCIEICTBUN NIl OKpYyKarouien
Cpellbl;

OCO3HaHUE TJI00AJBHOrO XapakTepa OHKOJIOTMYECKHUX MpobdjieM U myTed ux
pEelIeHuUS;

CIIOCOOHOCTh HCIOJB30BaTh MPUOOpETaeMble MPU W3YYEHUU OUOJOTUU 3HAHUS U
YMEHHUsI TIPU PEUICHUH MPOOJIeM, CBA3aHHBIX C PALIMOHAIBHBIM MPUPOIOIOIH30BAHUEM
(cobmoieHne TpaBUJ TIOBEIEHUS B TMPHUPOJAE, HANPABICHHBIX HA COXpPaHEHHUE
paBHOBECHUSI B 9KOCHCTEMAaX, OXpaHy BHJIOB, SKOCUCTEM, Orochepsl);

AKTUBHOE HEIPUATHE ICUCTBUN, NMPUHOCAIIUX BPEN OKPYKAKOIIEH NPUPOIHOU
cpelne, YMEHHE IMPOrHO3UPOBaTh HEOJArONPUSTHBIE HKOJOTUYECKUE MOCIEACTBUS
MPEANPUHUMAEMBIX AEUCTBUNA U NPEAOTBPALIATh UX;

HaJU4ME€ PA3BUTOIO 3SKOJOTHMYECKOTO MBIIIJIEHUS, 3KOJOTWYECKOU KYJIBTYPHI,
ONbITa JESATENBHOCTH 3KOJOTMYECKOM HAIPaBIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
UMH B II03HABATEJIbHOW, KOMMYHUKATUBHOW W COLMAJIbHOM NPAKTHKE, TOTOBHOCTH
K YYaCTHIO B TPAKTUYECKOU JEATENBHOCTH SKOJIOTMYECKON HAIPABICHHOCTH;
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8) MeHHOCTH HAYYHOTO MO3HAHWS:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOMIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW W OOINECTBEHHOW IPAKTUKH, OCHOBAHHOTO Ha JUAJIOTEe KYJIbTYD,
CITOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B IMOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHKWE S3BIKOBOM M YHUTATCIBCKOM KYJIBTYpbl KaK CpEJICTBa
B3aUMOJICCTBUS MEXKIY JIOJbMU 1 TTO3HAHUS MHPA;

OHUMaHHE Crienn(PUKN OMOJIOTHH KaK HayKH, 0CO3HAHUS €€ POJIH B JOPMUPOBAHUHT
pPaIMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3JaHUM TIIEJIOCTHOTO TPEICTABICHUS
00 OKpY’KaroIlleM MHUpPE Kak O €IMHCTBE IMPUPOJIbI, YEJIOBEKAa U OOIECTBA, B MIO3HAHHUH
MPUPOJIHBIX 3aKOHOMEPHOCTEH W PEIICHUH TPOOJIeM COXpaHEHHUS MPUPOTHOTO
paBHOBECHSI,;

yOSXKIEHHOCT, B 3HAYMMOCTH OWOJIOTMHM IS COBPEMEHHOW IMBUIIM3AIUU:
oOecrieueHrsT HOBOTO YPOBHS Pa3BUTHS MEIWIIMHBI, CO3JaHUE IMEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX peIIaTh PECypCHBbIC MPOOJIEMBbI Pa3BUTHS YEJIOBEUECTRBA,
MOMCKAa ITyTel BBIXOJIa W3 TJIOOATBHBIX JKOJOTHYECKUX TMPOoOJIeM M oOecreueHus
nepexoqa K YCTOMYMBOMY Pa3BUTHIO, PAMOHAILHOMY HCIOJIB30BAHHUIO MPUPOTHBIX
pecypcoB u GOPMUPOBAHUIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHUH OMOJOTWYECKUX 3HAHWUU B IEJISX MOBBIMICHUS
o0Ime KyJIbTyphl, €CTECTBCHHO-HAYYHOH TPaMOTHOCTH, KaK COCTaBHOM 4YacTH
(YHKIIMOHATBHOM TPAMOTHOCTH OOydaromuxcs, GOpMUPYyEeMON TIpH H3YUCHUHU
OMOJIOTHH;

MOHUMAaHHE CYIITHOCTH METOJIOB TIO3HAHUS, UCIIOIh3YEMbIX B €CTECTBEHHBIX HAayKaXx,
CIIOCOOHOCTH HCIIOJIh30BaTh MOyYacMbIe 3HAHUS JIJIS aHAIN3a U OOBSICHEHUS SBICHUN
OKPYXKAIOIIEr0 MHpa W TPOWCXOASAINMX B HEM W3MEHEHHWW, yMEHHUE JelaTh
000CHOBaHHBIC 3aKJIIOUCHHS Ha OCHOBE HAy4YHBIX (AKTOB M HMECIONIUXCS JTaHHBIX
C IICJIBIO TIOJTYYCHHSI JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIPHO UCTIOJIb30BATh OMOJIOTHYECKUE 3HAHUS JIJIS PEIICHUS
po0JieM B peaJIbHBIX )KU3HCHHBIX CUTYaIIHIX;

OCO3HAaHHME IICHHOCTH HAy4YHOM JEATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MIPOCKTHYIO M MCCIICIOBATEIBCKYIO AEATEILHOCTh HHIUBUAYAIBHO U B TPYIIIIC;

TOTOBHOCTB M CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHUIO U CaMOOOPa30BaHHUIO,
K aKTUBHOMY TIOJTYYCHHIO HOBBIX 3HAHUU 1O OMOJIOTHH B COOTBETCTBUH C )KM3HECHHBIMHU
MOTPEOHOCTSIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbie pe3yibTaThl OCBOCHUsA Yy4yeOHoro mpenmera «buomorusy
BKJIFOYAIOT: 3HAUYMMble i1 (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAOIIUXCS
MEXKIUCUUIUIMHAPHBIE (MEXKIpPEIMETHbIC) OOIleHaAYyYHbIe TOHATHSA, OTpaKarolue
I[EJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHIEIU(DHUKY METOI0B IMO3HAHMS, HCTIOTB3YEMbIX
B €CTECTBEHHBIX HayKax (BEILeCTBO, PHEPTrus, SBJIEHUE, MPOLECC, CUCTEMA, HAYyUHbIN
(dakT, NPUHIMN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHus, HCCIEeIOBaHME,
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HaOIII0/IeHUE, U3MEPEHNE, SIKCIIEPUMEHT U APYTUX), YHUBEPCAIbHbIE YUeOHbIC NEHCTBUS

(mo3HaBaTeNbHBIE, KOMMYHHUKAaTUBHBIE, pEryJsiITUBHBIC), o0ecIeynBaroIue
dbopmupoBaHre (PYHKIIMOHATHHOW TPAMOTHOCTH ¥ COIMAIBHOW  KOMIICTCHITUU
oOyyarouxcs, CIIOCOOHOCTD oOy4Jaronmxcs UCIIOJIb30BATh OCBOCHHBIE

MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKME 3HAHUS M YHUBEpPCAJbHbIE Y4COHBIC
JECUCTBHUS B IO3HABATEIBHOW U COLMAIIBHON ITPAKTHUKE.

ITo3HaBaTeIbHbIE YHUBEPCAJbHbIE YUeOHbIe NeilCTBHUS
ba3oBble Jioruyeckue 1eicTBUA:

CaMOCTOSTEIILHO (HOPMYIUPOBATh U aKTyaJIU3UPOBATh MPOOJIEMy, paccMaTprUBaTh
€€ BCECTOPOHHE;

HCIIOJB30BaTh MIPU OCBOCHUU 3HAHUU MPUEMBI IOTUUECKOTO MBIIUICHUS (aHAIN3a,
CUHTE3a, CpaBHEHMU S, KJlaccu(puKanuu, 0000IIEeHUs ), pACKPHIBATH CMBICT OMOJIOTUYECKUX
NOHATUN (BBLACIATh MX XApAKTEPHBIE IMPU3HAKH, YCTAHABIMBATh CBSI3U C JAPYTUMU
MIOHSATHUSMH );

ONPEAETATH LENU JCATEIbHOCTH, 3a/1aBas NapaMeTPbl U KPUTEPUH UX TOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI IESITEIBHOCTH C ITOCTABICHHBIMU LESMU;

UCIIOJI30BATh OUOJIOTHYECKUE MOHATHS JJIs1 00ObsICHEHUS ()aKTOB U SBJICHUM dKUBOMN
IIPUPOJIBL;

CTPOUTH JIOTUUECKUE PACCYX IAeHUS (MHAYKTUBHBIC, I€TYKTUBHBIC, 110 aHAJIOTHH),
BBIABJISATH 3aKOHOMEPHOCTHM U IPOTHUBOPEYMS B PACCMATPUBAEMBIX SIBIICHUSX,
bopMyJIUPOBATH BBIBOABI U 3aKJIIOUCHUS;

MIPUMEHATh CXEMHO-MOJICJIBHBIE CPENICTBA ISl MPEACTABICHUSI CYIIECTBEHHBIX
CBSI3EH M OTHOIIECHUN B M3y4aeMbIX OMOJIOTMYECKUX 00BEKTaX, a TAKKE MPOTHBOPECUUI
Pa3HOTro POJia, BHISABICHHBIX B Pa3IMYHBIX HHPOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJEMBI € Y4ETOM aHAlM3a HMMEIOITUXCS
MAaTEpUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIIBHOCTh, OLIEHUBATh COOTBETCTBUE pPE3YyJIbTATOB
LIEJISIM, OLICHUBATh PUCKH TTOCJIEACTBUIN AEATEIbHOCTH;

KOOPJIMHUPOBATh U BBHITIOJNHATH PabOTy B YCIOBUSAX PEaTbHOTO, BUPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHS;

pPa3BUBATh KPEaTUBHOE MBITIUICHUE TIPH PEIICHUH KU3HEHHBIX TIPOOJIEM.

Ba3oBrbie ucciieroBaTeibcKue AeHCTBUA:

BJIQJICTh HAaBbIKAMU Y4YEOHO-UCCIIENOBATEILCKOW M TMPOEKTHON JESTEIBHOCTH,
HaBBIKAMH Pa3peIIeHUs TPOOJIEM, CIIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY
MIOMCKY METOJOB PEHICHUS] MPAKTUYECKUX 3a7ay, NPUMEHEHHUIO PA3JIUYHBIX METOI0B
MMO3HAHMS;

HCTOJI30BaTh PA3JIMYHBIEC BUABI AEATEIBHOCTH IO MOJYYEHUIO HOBOT'O 3HAHUS, €r0
WHTEPIpPETAINH, TPEOOPA30BAHKIO U IPUMEHEHHUIO B YUEOHBIX CUTYyAIUSIX, B TOM YHCIIE
IIPU CO3/IaHUU YUEOHBIX U COIUATIbHBIX MTPOECKTOB;

dbopMupoBaTh HAay4YHBI THUIl MBIIUICHUS, BIAJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUYE€BLIMH MOHATHSIMH U METOaMU;
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CTaBUTH U (HOPMYTUPOBATH COOCTBEHHBIC 3a7]a4H B 00Pa30BATEIIHHON €I TEIILHOCTH
Y )KU3HCHHBIX CUTYaIIHsX;

BBISIBIIATH TIPUYUHHO-CIIC/ICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a/1a4y, BHIJIBUTATh
TUNoTe3y €€ perieHus, HaXOIUTh aprYMEHTHI JUIs JOKa3aTeIhCTBA CBOUX YTBEP)KICHUM,
3a/1aBaTh MapaMETPhl U KPUTCPUH PEIICHHUS,

aHATM3UPOBATh TOJIYYCHHBIC B XOJC PEIICHUS 3a7a4d Pe3yJIbTaThl, KPUTHUICCKH
OIICHMBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

JaBaTh OIICHKY HOBBIM CUTYAIIHsIM, OIICHUBATh TPHOOPETEHHBIN OTIBIT,

OCYIIECTBIISTH IIeJICHAIPABICHHBIN TTOUCK TIEPEHOCA CPEACTB U CIIOCOOOB JCHCTBHUS
B TIpO(heCCUOHATIFHYIO CPEY;

yMETh TEPEHOCHTHh 3HAHWS B I[IO3HABATEIBHYI0O W TMPAKTUYCCKYI0 OOJacTH
KU3HECATCIIEHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJIEH, MIPEJIaraTh OPUTHHAIBHBIC TIOJIXO/IbI U PEIICHHUS], CTABUTh
MPOOJIEMBI U 33/1a49H, IOMYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pabora ¢ undpopmanmeii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HWH(pOpManuu (TEKCTe Yy4eOHOro
nocoOusi, HAyYHO-TIOMYJIIPHOM JIUTepaType, OUOJIOTHYECKUX CIOBAPSIX U CIIPABOYHUKAX,
KOMIIBIOTEPHBIX 0azax JaHHBIX, B VHTEepHeTe), aHaIM3upoBaTh HUH(POpPMAILIUIO
Pa3IMYHBIX BUAOB U (HOPM MpeICTABICHUS, KPUTUUECKU OIICHUBATH €€ T0CTOBEPHOCTD U
HEMPOTUBOPEUUBOCTb;

dbopMyIHpOBaTH 3aMPOCHl U MPUMEHSTh PAa3JIMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
OuoJsiornyeckor nHPpopmMaIu, HeOOXOAUMOM JJIsl BEITIOJIHEHUST yU€OHBIX 3a]1a4;

npuoOpeTaTh  OMBIT  HMCHOJB30BaHHUS  MHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUH, COBEPUICHCTBOBATh KYJbTYPY AaKTUBHOIO HCIIOJIb30BAHUSL Pa3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BEIOMPATH ONTUMANIbHYIO (POPMY Mpe/ICTaBIECHUS OUOTOTHYECKOM
uHpopmaIuu (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U PYTOE);

HCIIOJB30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEICTBA MPU pabOTe ¢ OMOJIOTUUECKOM
uHopMaIuen: TPUMEHSATh XUMHYECKUE, (PU3NUECKHEe M MaTeMAaTHYeCKHe 3HAKU U
CUMBOJIbI, (hOpMYJIbI, a00peBUATYpy, HOMEHKIIATYPY, UCII0JI30BaTh U MPE0OPa30BLIBATH
3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIa/IETh HABbIKAMM PACIIO3HABAHUS W 3aIMThl MH(POpPMALUU, UHPOPMALMOHHOU
0€30MacCHOCTH JIMYHOCTH.

KoMmyHuKkaTUBHBIE YHHUBepPCAJbHbIE YUeOHbIE eHCTBHS
OO1enue:

OCYILIECTBIISITh KOMMYHHUKAIIUM BO BceX cdepax >XKU3HU, aKTUBHO Y4acTBOBATH
B JWajore WM JUCKYCCHH TIO CYIIECTBY OOCYyXIaemMoW TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BEICKA3bIBATh CYXJEHUSI OTHOCUTEILHO BBIMOJHEHHUS MIpejiaracMou 3a1auu,
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VYHUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH MO3MUIMH JPYTUX YYACTHUKOB JHAJIOTA WA
JTUCKYCCHH);

pacrmo3HaBaTh HEBepOaTbHBIE CpEACTBa  OOIIEHUS, TOHWMATh 3HAYCHHE
COIMAIBHBIX 3HAKOB, TMPEIMOCHUIOK BOSHUKHOBEHUS KOH(IMKTHBIX CHTYaIlUd, YMETh
CMSATYATh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BIIAJICTh PA3IUYHBIMH CIIOCOOAMHU OOIICHWS W B3aUMOJCHCTBUS, ITOHUMATh
HaMEpPEHUs JIPYTUX JIIOACH, MPOSBIATh YBAKUTEIHLHOE OTHOIICHUE K COOCCETHUKY U
B KOppEKTHOU popme popMyIHpoBaTh CBOM BO3PAKCHHSI,

pa3BEPHYTO U JIOTHYHO M3JIAraTh CBOIO TOUKY 3PCHHUSI C MCTIOIB30BAHUEM SI3BIKOBBIX
CpPEICTB.

CoBMecTHAas1 1eATEIBHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMaHAHOW U MHAUBUAYAIbHON pabOThI
IIPU pelIeHUN OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTb MPUMEHEHHUS
IpyNnoBbIX (HOPM B3aUMOJEHCTBHS NPU PEIICHUH Y4eOHOHU 3a1a4H;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBHI C YU4ETOM OOIIMX HHTEPECOB
Y BO3MOKHOCTEH Ka)KJI0TO YieHa KOJUIEKTHBA;

NPUHUMATH LEJIU COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBATh U KOOPIUHUPOBATH
JNEUCTBHUS MO €€ IOCTHXKEHUIO: COCTABJIATh IJIaH ACHCTBUM, pACIPEAEIATH POJIU C YIETOM
MHEHUN y4aCTHUKOB, OOCYK/JIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJOTO y4YaCTHMKAa KOMAaHJIbI B OOIIMiA
pe3ynbTaT 1Mo pazpadOTaHHBIM KPUTEPUSIM;

npejjiaraTh HOBbIE TPOEKTHI, OIIEHWBATh UJEHW C TO3UIMA HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKOU 3HAYUMOCTH;

OCYUIECTBJISATh O3UTUBHOE CTPATETUYECKOE MOBEJACHHUE B PA3JIMUHBIX CUTYALMSIX,
POSIBJISITH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

PeryjnsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIC JeHCTBUA
Camoopranusanus:

HCITOJIH30BaTh OWMOJIOTMYECKUE 3HAHWS JJIA BBISBICHHS MPOOJIEM M UX PEIICHUS
B KU3HEHHBIX M YUYCOHBIX CUTYaIIUSX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 11€JIEBhIE U CMBICIIOBBIC YCTAHOBKHU B
CBOUX JICUCTBHUSX M TIOCTYIIKAaX IO OTHOIICHHUIO K KMBOW MPUPOJIEC, CBOEMY 3I0POBBIO U
3I0POBBIO0 OKPYKAIOIINX;

CaMOCTOSTEIIbHO ~ OCYIIECTBIISATh TO3HABATEIBHYIO JIEATEIbHOCTh, BBISBIISTH
mpoOJeMbl, CTaBUTh W (HOPMYyITUpPOBATH COOCTBEHHBIE 3a/ladyM B 00pa3oBaTEIbHOMN
NEATETBbHOCTH U KU3HCHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTaBIIATh IJIAH PEMICHUS MPOOJIEeMbl C YYETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHU;

JaBaTh OIICHKY HOBBIM CHTYAIIHSIM;

pacHIMpsATh paMKi y9€OHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHHIA;

JeNaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHuE;
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OLICHUBATh MPUOOPETEHHBIHN ONBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U IMPOSBICHUIO HIMPOKON 3PYIUIMHU B Pa3HbIX
o0JacTaxX 3HaHWM, TOCTOSHHO TMOBBINIATH CBOW OOpPa30BAaTENbHBIA M KyJIbTYPHBIH
YPOBEHB.

CaMOKOHTPOJIBb:

JaBaTh OLICHKY HOBBIM CHTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTD,
OLIEHMBATh COOTBETCTBUE PE3YJIBTATOB LIEISAM;

BJa/IeTh HaBbIKAMM ITO3HABATEIbHOM pe(IEKCUU KaK OCO3HAHUS COBEpLIAEMBIX
JNEUCTBUI U MBICIUTENIBHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, MCIOJIb30BaTh
npuéMbl peIeKCUH 715 OLIEHKH CUTYalluy, BEIOOpA BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHU 110 UX CHUKEHMUIO;

[IPUHUMATh MOTHUBBI U ApTYMEHTBI APYTUX IIPU aHAJIU3€ PE3YJIbTATOB AEATEIbHOCTH.

IIpunsiTue cedst U APyrux:
NpUHUMATH ce0s1, TOHUMasi CBOM HEJJOCTATKU U IOCTOMHCTBA;
MIPUHUMATh MOTHUBBI ¥ APTYMEHTHI APYTUX TIPU AaHAIU3E PE3YIBTATOB JICSITEIbHOCTH;
pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIMOKH;
pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JPYTrOro YeIOBeKa.

HPEJIMETHBIE PE3YJIbTATDBI

[IpeameTHbie pe3ynabTaThl ocBoeHUs porpammbl COO mo Ouonoruu Ha 6a30BOM
YPOBHE BKJIIOUAIOT crieuuduyeckue sl yueOHoro mnpeamera «buomnorus» Hay4yHbIE
3HaHWS, YMEHHS W  CHOCOOBl  JEHCTBUI 1O  OCBOCHHIO, HWHTEPHpPETALUU
U TpeoOpa3oBaHUIO 3HAHMM, BHUJIBI JIEATEILHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUM B PA3IUYHBIX YYEOHBIX CHUTYyalUsiX, a TakKe B PEATbHBIX
KU3HEHHBIX CUTYyaIlUsX, CBSI3aHHBIX C Owuosorueid. B mporpamme mpeameTHbIC
pe3yJbTaThl MPEJCTABIICHBI 110 TOJIaM 00yUCHHUS.

[IpenmeTHbIC pe3yabTaThl OCBOEHUS yueOHOTo npeameta «buonorus» B 10 kiacce
JOJKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTUHU B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B ()OPMHPOBAHWH COBPEMECHHOW €CTECTBEHHO-HAYYHON KapPTHHBI
MHpa ¥ HAYYHOTO MHUPOBO33PEHHUSA, O BKIAJE POCCUUCKUX M 3apyOCKHBIX yUEHBIX-
OMOJIOTOB B pa3BUTHE OWOJNOTHH, (YHKIIMOHAIBHON TI'PaAaMOTHOCTH YEJIOBEKa
JUTSL pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PaCKpPBIBATh COJEP)KAHHE OMOJIOTUYECKHX TEPMUHOB M TOHSTHMN: JKU3HB,
KJIETKa, OpraHu3M, MeTa0013M (0OMEH BEIIECTB U MPEBpAIlCHUE SHEPTUH ), TOMEOCTa3
(camoperynsnus), ypOBHEBas OpraHM3aIUsl JKUBBIX CHCTEM, CaMOBOCITPOM3BEICHHUE
(periponykiiusi), HACTIEACTBEHHOCTh, U3MEHYHBOCTH, POCT U PA3BUTHE;

yMEHUE W3JIaraTh  OWOJIOTWUYECKHE TEeOpuH  (KJIETO4YHas, XPOMOCOMHasl,
MYTAallMOHHAsI, LIEHTPaJIbHAsl JOTMa MOJIEKYJIsIpHOU Ouosorun), 3akoHsl (I'. Mennens,
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T. Moprana, H.W. BaBunosa) u yuenust (0 LeHTpax MHOT00Opas3usi U MPOUCXOKIACHUS
KylIbTypHBIX pacTeHuit H.M. BaBunoBa), ompenenstb TIpaHullbl UX NPUMEHUMOCTH
K JKUBBIM CHCTEMaM;

yMEHHUE BIAJETh METOJAAaMU HAyYHOIO T[O3HaHUS B OMOJOTMHU: HAOIIOJECHUE
M OMHCAaHWE J>XHUBBIX CHUCTEM, TIPOIECCOB W SIBJICHWW, OpraHU3AIMs W TMPOBEIACHUE
OMOJIOTUYECKOTO OSKCIEPUMEHTA, BBIIBIDKCHHE THUIIOTE3bI, BBISIBJICHUE 3aBUCHUMOCTH
MEXIy HCCIEIyeMbIMH BEIMYMHAMH, OOBSICHCHHE TMOJYYCHHBIX pE3yJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX TMOHATHH, TCOPUH W 3aKOHOB, YMCHHE J€JaTh BBIBOIBI
Ha OCHOBAHHH MOJYyYCHHBIX PE3yIbTaTOB;

YMEHUE BBIJCISTh CYIICCTBEHHbIE TIPH3HAKH BHUPYCOB, KIETOK MPOKAPHUOT
U DJyKapuoT, OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB W TPEBpAIICHUS DSHEPTHMH B KIETKE, (OTOCHHTE3a,
MJIACTUIECKOTO 17§ HEPTETUYECKOTO oOMeHa, XEMOCHHTE3a, MHUTO3a,
Melo03a, OIUIOAOTBOPEHUS, PA3MHOKCHHS, WHAWBUAYAJIbLHOTO pPAa3BUTHS OpraHu3Ma
(oHTOTCEHE3);

YyMEHUE TPUMCHATHh TIOJYYCHHBIC 3HAHUSA 11 OOBSICHEHUS OHOJOTHYCCKUX
MIPOIIECCOB U SBJICHUM, JIJISI PUHATHS IPAKTUUCCKUX PEIICHUN B TIOBCETHEBHOM KU3HU
C IeJbI0 0OecTIeueHs 0€30IaCHOCTH CBOETO 3/I0POBBS M 3I0POBbSI OKPYKAIOIIUX JIFOJICH,
COOJIO/ICHNST HOPM TPaMOTHOTO TIOBEJAEHUS B OKPYKAIOIICH NPUPOJHON Cpene,
MOHUMaHNuEe HEOOXOJIMMOCTH HCITOJIB30BAHUS JOCTIKCHUA COBPEMEHHOW OWOJIOTHH U
OMOTEXHOJIOTHA JIJISl PAIIMOHATILHOTO TPUPO/I0TIOIB30BAHUS;

YMEHHUE peIaTh JIEMEHTAPHBIC TEHETUYECKUE 3aJa4ll Ha MOHO- W JIUTHOPUIHOE
CKpelIMBaHue, CIICTUVICHHOE HacleJOBaHNUEe, COCTaBISATh CXEMbl MOHOTHOPUIHOTO
CKpENTUBaHUs JIs TpeICKa3aHus HACSIOBAHNS TIPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIC M MTPAKTUYECKHE PAOOTHI, COOIIOAThH MPaBHIIa
pu paboTe ¢ yueOHBIM U JIa00paTOPHBIM 000PYI0OBAHUEM;

yMEHHUE  KPUTUYECKH  OILICHUBaTh W  HUHTEPIPETHPOBATH  HMHQPOPMAIIUIO
OMOJIOTUYECKOTO COJICPKAHUS, BKIIOUYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS U3 Pa3TUYHBIX
UCTOYHUKOB (CpeICTBa MAacCOBOM WH(OpMaIMU, HAyYHO-TIOMYJSPHBIE MaTepUalbl),
OTUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIECIOBAaHUW B OWMOJIOTHUH, MEIUIIMHE,
OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIIeHUs, 0000mas
OMOJIOTHUYECKYI0 MH(POPMAIMIO M3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSTUWHBIN anmapaT OMOJOTHH.

[IpenmeTHbIe  pe3yibTaTBl  OCBOEHHS  y4ueOHOro mpenmera  «buomorus»
B 11 Ki1acce 10KHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHHI O MECTE U POJTU OMOJIOTUN B CUCTEME HAYIHOTO 3HAHHMS
€CTECTBEHHbBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHbI
MHUpa U HAay4YHOTO MHPOBO33PEHUS, O BKJIAJE€ POCCUMCKHX U 3apyOCKHBIX YUEHBIX-
OMOJOrOoB B pa3BUTHE OHONOTWH, (YHKIMOHAIBHOM TPAMOTHOCTH YEJOBEKa
IUI pEIeHuUs KU3HEHHBIX 33/1a4;
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YMEHUE PACKpBIBATh COACpPKAHWE OHMOJIOTHYECKUX TEPMHUHOB WM TIOHSITHI: BH]I,
NOMYJISAUsA, TEHO(POH, DSBOJIONMUSA, JBWXKYIIME CHIIBI ((aKTOpbl) HBOJIOIUH,
MPUCTIOCOOJICHHOCTh OPraHU3MOB, BHUA000pa30oBaHUE, JKOJIOTMYECKHE (AKTOPHI,
HKOCHUCTEMA, MPOMYIEHTHI, KOHCYMEHTHI, PEAYICHTHI, 1M MMUTAHUS, IKOJIOTHIECKAs
nMpamMujia, OMoreoleHo3, ornocdepa;

yMEHHE M3J1arath OWOJIOTHYECKHE Teopuw (3BojtonrionHas Teopus Y. J[apBuHa,
CUHTETHUYECKass TEOpUs DSBOJIOLUMU), 3aKOHBI M 3aKOHOMEPHOCTU (3apOJIbIIIEBOTO
cxonctBa K.M. bnapa, depenoBaHus TJIaBHBIX HAaNpaBICHUW MW IIyT€W HBOJIIOLHH
A.H. CeseprioBa, yuerus o 6uochepe B.M. BepHaackoro), onpeaensTb rpaHUIbI UX
IPUMEHUMOCTH K KMBBIM CHCTEMAM,;

YMEHUE BIIAJICTh METOJAaMH HAy4YHOTO TIO3HAHWUS B OHWOJIOTHH: HAOIIOICHUE
U OIKMCAHHE >XUBBIX CHUCTEM, TMPOIECCOB W SBICHUMN, OpraHu3alus U MPOBEICHUE
OMOJIOTUYECKOTO OJKCIEPUMEHTA, BBIJIB)KEHHUE THUIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH
MEXIy HCCIEIyEeMbIMH BEIMYMHAMH, OOBSICHCHHE IIOJYYCHHBIX pE3yJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHSATHM, TEOPUl M 3aKOHOB, YMEHHUE JelaTh BBIBOJIbI
Ha OCHOBAHHH TOJYyYCHHBIX PE3yIbTaTOB;

yYMEHUE BBIJICIATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUSI OMOIOTMYECKUX OOBEKTOB:
BUJIOB, TMOMYJSLUNA, MPOAYIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OWOTEOIEHO30B H
HKOCHCTEM, OCOOCHHOCTH TPOIIECCOB: HACIEICTBEHHOW M3MEHUMBOCTH, €CTECTBEHHOTO
ot00pa, BUA000pa30BaHus, MPUCITIOCOOICHHOCTH OPTaHU3MOB, JIEUCTBHS YKOJIOTHYECKUX
(GakTOpOB Ha OpPraHMW3MBbI, TIEPEHOCA BEIISCTB M IOTOKA JHEPTHMH B JKOCHCTEMaXx,
AHTPOITOTCHHBIX U3MEHEHHUH B SKOCHCTEMAaxX CBOEH MECTHOCTH, KPyTOBOPOTA BEIIECTB U
OMOTeOXMMHUUYECKHUX ITUKIIOB B Onocdepe;

yMEHUE TPUMCHATHh TIOJyYCHHBIE 3HAHUS I OOBSICHEHHS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUH, JIJISl IPUHATHSA MPAKTUYECKUX PEIICHUI B MOBCETHEBHON JKU3HU
C LIeJIbI0 0OecTiedeHrst 0€30MacHOCTH CBOETO 3/I0OPOBBS U 3JI0POBBS OKPYKAIOIINX JFO/ICH,
COONIOICHUS HOPM TPAMOTHOTO TOBEJACHHUS B OKpYXKaIOIIEeH NPUPOIHON Cpere,
MOHUMaHUE HEOOXOMMOCTH UCTIOIB30BAHUSI JOCTUKEHUN COBPEMEHHOM OMOJIOTHUHN IS
paIoOHAIBHOTO TPUPOIOTIONH30BAHUS;

YyMEHHE pelaTh 3JIEMEHTApHBIC OWOJOTUYECKHE 3aJ1ayd, COCTAaBJISATH CXEMBI
MEepEeHOCca BEIIECTB U SHEPTUM B HKOCUCTEMAX (LIEMU MUTAHHUS);

YMEHUE BBITOJIHATH JJA0OPATOPHBIE W TIPAKTUYECKHE pabOThI, COOIOAATH TTpaBuia
pHu paboTe ¢ y4eOHBIM U JTA0OPATOPHBIM 000PYI0BAHUEM;

YyMEHHE  KPHUTHYECKH  OICHMBaTh W  HMHTEPIPETHPOBATH  HMHPOPMAIIUIO
OMOJIOTUYECKOTO COJIECpKaHUs, BKIIOUAOIIYIO TICEBIOHAYYHBIC 3HAHUS U3 Pa3IUIHBIX
HMCTOYHHUKOB (Cpe/CTBa MaccoBOW HWH(OpMAIMK, HAYYHO-TIOMYJSPHBIE MaTepUalIb),
paccMaTpuBaTh II100aTbHBIC IKOJIOTHYECKUE MTPOOJIEMbI COBPEMEHHOCTH, ()OPMUPOBATH
10 OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3HUIINIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIE COOOIIEHHUs, 00001as
OMOJOTUYECKYI0O MH(POPMAIIUIO M3 HECKOIBKUX MCTOYHWUKOB, TPAMOTHO HCIOJB30BaTh
MOHSATUMHBIN anmnapat OMOJOTHH.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3liesioB U TeEM [IporpammHoOe conepxkanue
/11 4acoB oOy4Jaronuxcs

y4eOHOTO IpeaMeTa

Tema 1. Buosiorus kak Hayka

YKUBOU IIPUPOBI

(mabmro/ieHre, SKCIIEPUMEHT, OITUCaHUE,
U3MEpeHUe, Ki1acCu(pUKaIus,
MOJICTMPOBAHUE, CTATHCTHYCCKAS
00paboTKa TaHHBIX).

Jemoncmpavyuu:

1.1 | buosorus B cucteme 1 buonorus kak Hayka. CBsi3u OHOJIOTHU PackpwiBaTh conepkaHue TEPMUHOB U
HayK ¢ O0IIECTBEHHBIMHU, TECXHUYCCKUMH 1 MIOHSITUI: HAYYHOE MUPOBO33PEHUE,
JIPYTMMH €CTECTBEHHBIMU HAYKaAMH, Hay4YHas KapTHHA MUPA, HAYYHBIH METOI,
dunocodueid, peTurueid, STHKOMH, THIIOTE34a, TCOPHA, MCTObI
ACTETUKOM U paBoM. Poiib 6Gnonoruu HCCICNOBAHMAL.
B (hOPMHPOBAHUH COBPEMEHHOR HAYYHOI XapakTepu3oBaTh OMOJOTHIO KaK HAYKY,
KapTuHbl Mupa. Cuctema OMOJIOTUYECKUX ©C MECTO H pOIIb CPEIH JIPYTHX
€CTeCTBEHHBIX HayK. [lepeuncisiTh

HayK. paszJiesbl OMOJIOTHH B COOTBETCTBUE
Aemoncmpayuu: C 0O0OBEKTaMH U3yUYEHUSI.
Ilopmpemei: 1. Napsun, I'. Menpens, Ha3bIBaTh BaHEHIIME OTpacIu
H. K. Konbuos, Jx. Yorcon u @. Kpuk. | guomorvecknx sHanmit i 3aaum,
T a6jzuvubz u cxemol. «MeToAbI TO3ZHAHUS crosmme niepen 6uonorueii XXI .
YKUBOU MPUPOJIBI

1.2 | MeToibl TO3HAHUSA 1 MeTobl MO3HAHUS KUBOM PUPOIbI PackpsiBaTh cosiepkaHuE TEPMUHOB U

TIOHSATUM: HAYYHBIM METOJI, METObI
HUCCJICIOBAHMS.

XapakTepu30BaTh OCHOBHBIE METO/IbI
MO3HAHUS )KUBOU MTPUPOIBI: HAOIIOICHHE,
AKCIIEPUMEHT, ONMCAHUE, U3MEPEHUE,
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Tabnuywl u cxemvi: «MeTONBIIO3HAHUS
YKUBOW NPUPOABD.

Jlabopamopnwle u npakmuueckue
paoompl:

[TpakTiueckas padota Ne 1.
«Vcnonb30BaHuE pa3InYHbIX METOJOB
MIPU U3YYECHUHN OMOJIOTUYECKUX
00BEKTOBY

KJIacCU(pUKaLUsi, MOJCIUPOBAHHE,
cTaTucTuyeckas 00paboTka JaHHBIX

HToro yacoB mo teme

2

Tema 2. dKuBble cucTeMbl M

X OpraHmsanus

2.1

buosiornueckue
CHUCTEMBI, TTPOLIECCHI
Y UX U3YYEHUE

1

XKusble cucTeMbl (OMOCHCTEMBI) KaK
MpeaMeT U3yUeHUs] OMOJIOTHH.
OTnuuue )KUBBIX CUCTEM

OT HEOPTaHUYECKOM MPUPOIBL.
CgoiicTBa OMOCHUCTEM U UX
paszHooOpasue.

YpoBHU OpraHu3anuu OMOCUCTEM:
MOJIEKYJISIPHBII, OpraHOUAHO-
KJIETOYHBIN, OPTaHU3MEHHBIN,
NOMYJISIIIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMO-TEOIEHOTUIECKUIA),
orochepHbIi.

Hayxwu, nuzyyatorniye OMocucTeMsl
Ha Pa3HbIX YPOBHSIX OpraHU3aIUU.
Jemoncmpayuu:

Tabauywl u cxemol: «OCHOBHBIE
NIPU3HAKU KU3HU», «YPOBHU

PackpsiBaTh coziepkaHue TEPMUHOB U
MMOHSTHI: CHCTEMa, OMOJIOTHYSCKAS
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CUCTEM,
O0OMEH BeIlIeCTB, PAa3MHOXEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTD,
M3MEHUYUBOCTb, PA3JIPAXKUMOCTb,
SHEPro3aBUCUMOCTh, YPOBHU
OpraHu3alliy XKU3HU (OuocucTeM).
XapakTepu30BaTh MPUHITUIIBI
OopraHu3aiuu OMOCUCTEM: OTKPBITOCTD,
BBICOKAsl YIIOPSIAOYEHHOCTb,
CaMOpETYJISILUS, UEPAPXUYHOCTD.
[TepeuncnsaTe yHUBEpPCAIBHBIE CBOWCTBA
JKMBOTO: €IMHCTBO XUMHUYECKOTO
COCTaBa, pa3ApaXuMOCTh, JBUXKECHUE,
rOMEO0CTa3, poCT U pa3BUTHUE,
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OpraHU3alMH )KUBOU IPUPOIBD».
Mopens monekynbsr JTHK

HACJIEICTBEHHOCTD, U3MEHYNBOCTb,
ABOTIOITHS (TIPUCTIOCOOICHNE

K U3MECHSIOIIUMCS YCIIOBHSM).
[TpuBOIUTE TPUMEPHI OHOCUCTEM
pa3HOTO YPOBHS OpraHU3aIluU U
CPaBHUBATH IMPOSIBJICHUS CBOMCTB
JKUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepHu30BaTh OCHOBHBIC ITPOIIECCHI,
IIPOTEKaIoNe B OMOCHCTEMAX:

0OMEH BEIIECTB M MPEBPAIICHUC
YHEPTUH, CAMOBOCITPOU3BEICHUE,
CaMOpETYJISIHS, Pa3BUTHE.

CoOmroath npaBusia 6€peKHOTO
OTHOIIICHHUS K KHBOU MPHPO/IE

HToro yacoB mo teme

1

Tema 3. XuMun4yeckuii cocTaB M CTpoeHHe

KJIICTKHA

3.1

XUMHUYECKUU COCTAB
KJIeTku. Boma n
MHHEPAJbHbBIE COJIA

1

XHUMHUYECKHUHN COCTaB KJICTKH.
XUMHYECKHE DJIEMCHTHI:
MaKpO3JIEMEHTBI, MUKPOJIEMEHTHI.
Bona n MuHEepaibHbIE BELIECTBA.
OYHKIUY BOABI U MUHEPAIbHBIX
BenecTB B kieTke. [logaepxanue
OCMOTHYECKOro OajiaHca.
Jemoncmpayuu:

Juazpammur: «Pactipenenenue
XUMHUYECKHUX DJIEMEHTOB B HE)KHBOM
npupoae», «Pacnpenenenrne XuMM4eCKux

PackppiBaTh copepkaHue TEPMUHOB

Y TIOHSITHI: DJIEMEHTHI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI;
MUHEpaJIbHBIC BEIIECTBA, MOJICKYJIa
BOJIbI KaK JUIIOJb, BOJAOPOIHBIC CBS3H;
ruApodUIbHBIE U THAPOGOOHBIC
BEIIECTBA.

JlokaspIBaTh €IMHCTBO JIEMEHTHOTO
COCTaBa KaK OJJHO U3 CBOMCTB KUBOTO.
Pacnipenensith XuMUYECKHE DJIEMEHTHI
0 TPYIITIaM B 3aBUCUMOCTH
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AJIEMEHTOB B )KMBOM IIPUPOIEY.
Tabauywl u cxemsi: «llepuognueckas
Ta0JIMIA XUMAYECKHUX IIEMEHTOBY,
«CTpOEHHEMOEKYIBI BOABD)

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OpPTraHU3MC; XapaKTCPHU30BaTh POJIb
OTACIBHBIX 3JICMCHTOB.

BBISBIATE CBSI3b MCIKAY COCTABOM,
CTPOCHUCMMOJICKYJIbBI XUMHUYCCKOI'O
COCIUHCHUA U €T0 (l)yHKI_[I/IHMI/I B KJICTKC

3.2 | benku. CoctaB u benku. CocTaB u cTpoeHue OEIKOB. PackpriBaTh copep:kaHie TEPMUHOB U
CTpOEHHUE OEJIKOB AMUHOKHUCIOTHI — MOHOMEPHI OEIIKOB. MOHSITHIA: OETTKU, TOJIMMEPHI, MOHOMEPHI,
HezameHnMble 1 3aMeHUMBbIE AMUHOKHCIIOTHI, IENTUIHAS CBS3b,
AMUHOKHCIIOTBI. AMMHOKHCIIOTHBIN HNOJIMNENTHI, ACHATYpaLusl.
COCTaB. YPOBHHU CTPYKTYPhI OCIIKOBOI XapaxkTepu3oBaTh OCJIKH KakK Kjacc
MOJIEKYJIbI (IEpBUYHASL, BTOPUYHAS, OpPraHUYECKUX COCAMHECHUI;
TPETUYHAs U YETBEPTUYHAS CTPYKTYpa). | KIACCUPUIIUPOBATH UX MO CTPOCHHIO
XUMUYECKHE CBOWCTBA OEIIKOB. (rmoOynsipHble U puOpUIIApHBIE OEIKN),
buonoruueckue QyHKIMH OETIKOB. NEPEYUCIISITh U XapaKTepU30BaTh
Jlemoncmpauuu: byHKIIUU OETKOB
Tabauywvt u cxemol: «CTpoeHue
MOJIEKYJIbI OeNKay.
Obopyodosanue. CBETOBONH MUKPOCKOII,
MHUKPOIPEnapaThl
3.3 | ®epMeHTHI — depMeHThI — OMOJIOTHIECKHE PackpriBaTh copepkaHle TEPMUHOB U
OuosornyecKue KaTaJIn3aTOPHI. MOHSITHIA: (PEPMEHTHI, aKTUBHBIN IICHTD,
KaTaJIu3aTophI Ctpoenue (hepMeHTA: aKTUBHBIA IEHTP, | CyOCTpaTHas celU(pUYHOCTS,

cyOcTparHas crielu(puIHOCTb.
KodepmenTsl. Butamussi.
Otnuuust pepMeHTOB

OT HEOPraHUYECKHUX KaTaJInu3aTOPOB.

Ko(hepMeHThI, OETTKU-aKTUBATOPHI U
OCJIKU-UHTUOUTOPHI.

Yka3bIBaTh OTIUIHS (PEPMEHTOB

OT HEOPTaHWYECKHUX KaTaIn3aTOPOB.
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JHemoncmpayuu:

Tabauyer u cxemor: «CTpoeHue
depmenTay.

Obopydosanue: 000pya0BaHUE
JUTSI TIPOBEJICHUST HAOIIOICHU,
U3MEpPEHUM, YKCIIEPUMEHTOB.
Jlabopamopnuvie u npakmuueckue
pabomol:

Jlaboparopnas padota Ne 1. «3yuenue
KaTATUTUYECKON aKTHBHOCTH
dbepMeHTOB (Ha MpUMEPE aMUIIa3bI
WJIM KaTajasbl)»

OOBACHATH poJib (PEPMEHTOB

B ()YHKIIMOHMPOBAHUU KUBBIX CHCTEM,
B IPOMBINIJICHHOCTH, B METUIIMHE,

B IOBCE/IHEBHOM XU3HH YEJIOBEKA

3.4

YrneBoanl. JIunuasl

VYrieBoibl: MOHOCaxapuibl (TIH0K034,
prb03a 1 1e30KCUpr003a), Tucaxapubl
(caxapo3a, JJakT03a) U MOJIKCaXapHIbl
(kpaxmaj, TJIMKOTEeH, 1eJITI003a).
buonornyeckue pyHKITUN YTIIEBOOB.
JIumuapl: TPUTITUTICPUIBI,
dbocdonunubl, CTEpOUIBI.

[IMunpodunsHO-THAPOGDHOOHBIE CBOWCTBA.

buonornyeckue GyHKIIMM JIUTUIOB.
CpaBHEHHE yTIIEBOJIOB, OCTTKOB U
JUTHI0B KaK ICTOYHUKOB SHEPTHUH.
Jemoncmpayuu:

Tabnuywvl u cxemol: «YTICBOIBD»,
«JIumuapy.

Obopyodosanue.: 060pya0BaHNE

PackpbiBath copepkanne TEPMUHOB U
MOHSATHUH: YTIIEBOBI, MOHOCAXAPHIHI,
Jcaxapu/ibl, TOJMCaXapu/ibl, TII0K03a,
pubo3a, ne3okcupudo3a, caxaposa,
JIAKTO3a, MaJIbT03a, IEeJITI003a
(k1eTyarTka), Kpaxmal, TITHKOTEH;
JIUTIUJIBI, TPUTTULEPUbI (GKUPHI, Macia),
dbochomunuabl, CTEpOUIbI.
XapaKkTepru30BaTh YIIICBOIbI, TUTTHIBI
KaK KJIaCC OPTraHMYECKUX COCTUHEHUH.
KnaccudumumpoBaths yrieBoabl U JIATTHIBI
M0 CTPOCHUIO; IEPEUHUCIIATh (PYHKITUU
YTJI€BOOB U JIUIUIOB.

CxeMaTnyecku n300paxkaTh CTPOCHUE
MOJIEKYJI YTJIEBO/IOB, JTUTTUIOB
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JU1sl IPOBEICHUST HAOJIOICHHU,
U3MEpPEHUI, IKCIEPUMEHTOB

3.5 | HykienHoBbIe Hyxknennossie kucnotsl: JJHKu PHK. PackpriBaTh conepkaHrue TEpMUHOB U
KHCIIOTHL. AT® Hyxieornisl — MOHOMEpBI MOHATHUI: 1I€30KCUPHOOHYKIIEMHOBAs
HYKJIEMHOBBIX KHCJIOT. CTpoeHue u kucnota (JJHK), pubonyknennonas
¢ynkun [JHK. Ctpoenne u pynkuuu kuciota (PHK), nykieorun,
PHK. AT®: crpoenue u GpyHKIIUU. MOJIMHYKJICOTUHASA LIETb
Jemoncmpayuu: (MOMMHYKIICOTH]T), KOMILIEMEHTAPHOCTb,
Ilopmpemuwi: JIx. Yorcon, ®@. Kpux, ¢ynkunn [JHK (xpanenue u nepenaya
M. Yunkunc, P. ®paskiuH. HACJIEJICTBEHHOW MH(POPMAIIKHU); BUJIBI
Tabauysl u cxemvl: PHK (undopmarnionHasi, TpaHCIOpTHAS,
«Hyxneunossie kuciotsl; JJHKY, pubocomanbHas); ageHo3uHTpudochar
«buocunres 0enkay, « CTpoeHue (AT®D), makposprudeckas CBs3b.
MoJieKyJiel ATD». XapakTepu3upoBaTh HyKJIENHOBBIE
ObopydosaHue. CBETOBON MUKPOCKOTI, KHUCJIOTBI KaK XUMUYECKHUE COCAUHEHNS U
MUKpOIpenaparbl HOCHUTEIIN HACIEACTBEHHOM
MH(pOpMALIUH.
OTmeuaTh 0COOEHHOCTH CTPOEHUS
MOJIEKYJT HyKJIEMHOBBIX KucioT (JIHK,
PHK) u AT®.
CxemaTu4ecku U300pakaTh CTPOCHHE
HYKJICOTUJ0B, MOJIEKYJI HYKJIEMHOBBIX
kuciaor, ATD
3.6 | Ucropus u meToas [{utonorus — HayKa o KJIETKE. PackpriBaTh conep:kaHue TEPMUHOB U

U3Y4YEHUS! KIIETKHU.
Knerounas teopus

Knerounas teopusi — mpumep
B3aUMOJICHCTBUS UJIeH U (PaKTOB
B HAYYHOM IO3HAHUHU.

MOHSATHM: KJIETKA, IUTOJIOTHS;
PacCKpbIBaTh CONECPIKAHUE MOJIOKEHUN
KJIETOYHOM TEOPHH.
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MeToapl n3ydeHus KICTKH.
JHemoncmpayuu:

llopmpempul:

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

M. llInennen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX NOAKTEPHATHHBIX KIICTOK;
PUCYHKHU ¢ MUKpOdOoTOrpapusiMu
KJICTOK, TIOJTYYCHHBIC C TIOMOIIIHIO
CBETOBOTO U AJIEKTPOHHOT'O MHKPOCKOIA

[lepeuncnarh u XapakTepu30BaTh
OCHOBHBIEC METOIbI M3YUCHHUS KICTKHU:
(TpUTOTOBJICHUE CPE30B,

OKpaIlMBaHNe, MUKPOCKOITMPOBAHUE,
1eHTpUyTUpOBaHUE, KyJIbTUBHPOBAHNE
KJICTOK M TKAHEH )

3.7

Knertka
KaK [1eJI0CTHAasd
JKUBasg CUCTEMA

Kietka kak 1enocTHas )kxuBasi CUCTEMA.
OO6mre NpuU3HAKY KIETOK: 3aMKHYyTast
HapyxHas MeMmOpaHa, MosekyJbl JJHK
KaK T€HETUYECKUH ammapar, cucreMma
cuHTe3a Oenka. TUmbl KIETOK:
AYKapUOTUYECKAsl U TPOKAPUOTUYECKAS.
Oco0eHHOCTH CTPOCHUS
MPOKAPUOTUYECKON KIIETKHU.

Knerounas crenka 6akrepuit. CtpoeHue
AYKapUOTUYECKON KJIeTKH. OCHOBHbIE
OTJIMYUS PACTUTEIIBHOM, )KUBOTHOU U
rpubHOM KieTku. [ToBepXHOCTHBIE
CTPYKTYpbI — KJIETOUHAsI CTCHKA,
TTIMKOKAJIUKC, UX (PyHKIUU.
[TnazmarnueckasiMeMOpaHa, €e CBOWCTBA
U QYHKIIMH.

PackpeiBaTh copepkaHne TEPMUHOB U
HOHSITUN: KIETKH (3yKapuOTHUYECKas,
MPOKAPUOTUYECKAs ), TITa3MaTHIeCKast
MeMOpaHa (TuiazmasaemMma), TITMKOKAIHKC,
TPAHCIIOPT BEILIECTB (MTACCUBHBIMN,
aKTUBHBIN), SHAOUUTO3 ((arouuTos,
MUHOLIUTO3), SK30LIUTO3, KIETOUHAS
CTEHKa, HYKJICOUI.

CpaBHUBaThH MEXy COOO
HYKapUOTHUYECKUE U POKAPUOTHUECKHE
KJIETKH; OTMEYaTh CXOJICTBO U Pa3INUHsI
B CTPOCHUHU KJIETOK OaKTepui,
KUBOTHBIX, PACTEHUHN U TprOOB
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JHemoncmpayuu:

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

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemor: «CTpoeHHUE
AYKapUOTUUYECKOU KIEeTKN», « CTpoeHUE
KAUBOTHOM KJIETKN», « CTpOEHUE
PaCTUTENIBHOU KIIETKN», « CTpOCHUE
MPOKAPUOTUYECKOMN KIIETKH.
Obopyodosanue: CBETOBOM MUKPOCKOTI,
MUKPOIIPENAPAThl PACTUTEIbHBIX,
YKUBOTHBIX M OaKTEPUATBHBIX KJIETOK

3.8

CrpoeHnue
YKapUOTUYECKOMN
KJIETKH

[MuTonnasma u ee OpraHoU/IbI.
OnnomMeMOpaHHbBIE OPraHOUAbI KJIETKHU:
OIIC, anmapar I'oybaKu, TU30COMBI.
[ToayaBTOHOMHBIE OPraHOU/IbI KIIETKU:
MUTOXOHIPUH, TJIACTUIBI.
[Tpoucxoxaenre MUTOXOHAPHUIN U
niactul. Buael miactu.
HememOpanHbie opraHouIbI KJICTKU:
prUOOCOMBI, KJIETOYHBINA IEHTP,
HEHTPHUOJIU, PECHUUKHU, )KTYTUKH.
OYHKIIMY OPTaHOUIOB KJIETKH.
Bxurouenusi.

SAnpo — perynsaToOpHbINA HEHTP KIETKH.
Crtpoenue siapa: ssaepHas 000JI04Ka,
KapuoIlUIa3Ma, XpOMaTUH, SAPBILIKO.

PackpsiBaTh conepskaHue TEPMUHOB U
MOHATHH: IUTOTLIa3Ma, OPTaHOU/IBI,
sHjom1azMarudeckasceTs (I11C),
anmapat [ oJIbKH, TM30COMBI, BAKYOJIb,
MUTOXOHAPHH, TUTACTUABI (XJIOPOILIACTHI,
XPOMOIIJIACTHI, JICHKOIIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KIICTOUHBIN
IEeHTp (IIEHTPOCOMa), PECHUYKH,
KTYTUKH, BKIIFOUCHHUS, PO, sAepHast
000J104Ka, KapuoIjia3Ma, XpoOMaTHH,
SIIPBIIITKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHHE DYKAPUOTHICCKOMN
KJIETKU TI0 U300paXEHUSIM U

Ha MUKpOTIpenaparax;
KJIACCU(DHIIMPOBATH OPTaHOM/IBI
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XpoMOCOMBI. TpaHCIIOPT BEIIECTB

B KJIETKE.

Jemoncmpayuu:

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

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywt u cxemor: «CTpoeHue
3YKAPUOTUYECKOM KIETKN», «CTpoeHue
KUBOTHOU KJIETKW», «CTpoeHUE
pacTUTENbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KIIETKHNY,
«Crtpoenue saapa KIETKN.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKPOIIpEnapaTbl PpaCTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnuvie u npakmuueckue
pabomot:

Jlabopatopnas paborta Ne 2. «M3yuenue
CTPOEHUSI KJIETOK PACTEHH, )KUBOTHBIX U
OakTepuil MoJ MUKPOCKOTIOM Ha TOTOBBIX
MHUKpOIIpENapaTax U UX ONUCAHUEN

B 3aBHCHMOCTH OT OCOOEHHOCTEN UX
cTpoeHus (0THOMEMOpaHHBIE,
JIByMeMOpaHHbIC, HEMEMOpPaHHBIC);
OMHCHIBATH (PYHKITUU KaXKOTO
OpraHoujia B KJIETKe.
XapakTepu3oBaTh KJIETOYHOE SJIPO Kak
MECTO XpaHEeHHsI, epenayn (yABOCHUE
XpPOMOCOM) U peann3aluu
(TpaHCKpHUIIIIKS ) HACTIECTBEHHON
MH(pOpMAIUU KIETKH.

[lepeuncraTh ¥ OMUCHIBATH KOMITOHEHTHI
a5pa U uxX QyHKINH;

CxeMaTtnyHO n300pakaTh CTPOCHUE
PaCTUTEIBHOU U )KUBOTHOM KJIETKHU.
OOBICHATH OMOJIOTMYECKOE 3HAYEHUE
TpPaHCIIOPTa BEIECTB B KJIETKE

HToro yacoB no teme 8

Tema 4. /KusHeneATeIbHOCTh KJIETKH

4.1 | OOMeH BelecTB. 2 OOMEH BeIIeCTB, MM METa0OIU3M. PackpbiBaTh cojiep)kaHie€ TEPMUHOB U
[Inactnyeckui Accumuitsinus (TIacTUYeCKUi 0OMEH) HOHSITUI: OOMEH BEILECTB U
oOMmeH. DOTOCHHTES. U JTUCCUMIIISIIIUS (PHEPTETUYCCKUM MpeBpalleHne YHEPTun (MeTadoIn3M),
XeMoCcuHTEe3 00MEH) — JIB€ CTOPOHBI €IMHOTO ACCUMUJISINS, TUTACTUIECKUNA OOMEH,
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nporuecca metabonausma. Posb 3akoHOB
COXpaHEHMS BEILIECTBA U YHEPTUU

B OHMMaHUM MeTadonu3Ma. Turbl
oOMeHa BEIIeCTB: aBTOTPO(PHBINA U
rerepotpodubiii. Poib pepmenToB
B 0OMEHE BEIIECTB U MPEBPAILLECHUN
JHEpruu B KieTke. POTOCUHTES.
CaetoBasi 1 TeMHOBasi (ha3bl
doTocunTesa. Peakinu ¢potocunTesa.
DddhexTuBHOCTH (HOTOCUHTE3A.
3HavyeHue (HOTOCUHTE3a AJISl )KU3HU
Ha 3emuie. BisiHue ycnoBuii cpesl
Ha (POTOCUHTE3 U CIIOCOOBI TOBBIIIICHUS
€ro MPOJAYKTUBHOCTH Y KYJbTYPHBIX
pacTeHuil.

XeMOCHHTE3. XEMOCUHTE3UPYIOIINE
OakTepuu. 3HaYCHUE XEMOCHUHTE3a
JUIS1 KU3HU Ha 3emuie.
Jemoncmpavyuu:

llopmpemuwi: K. A. Tumupszes.
Tabauywl u cxemol: «XITOPOTLIACTY,
«@POTOCUHTES)

JTUCCUMUIIALINS, SHEPTETHUECKU OOMEH,
dboTocunTe3, GOTONINU3,
dhochopunupoBanue, MEPeHOCUNK
IIPOTOHOB, XEMOCUHTE3.

OnuceiBaTh (HOTOCUHTES, MPOLECCHI,
MPOTEKAIOUE B CBETOBOM U TEMHOBOM
daze.

BBIABIATh MPUIMHHO-CIICACTBEHHBIC
CBSI3U MEXAY ITOTVIOLIEHUEM COJTHEYHON
SHEPrUU XJIOPOPHUIIJIOM U CHHTE30M
Monekyna ATO.

CpaBHMBaTh UCXO/IHBIC BEIIECTBA,
KOHEYHBIC MMPOYKTHI U YCIOBUS
MIPOTEKAHUS PEAKIIMKA CBETOBOU U
TEMHOBOH (ha3bl (HOTOCHHTE3A;
CpaBHuBaTh (DOTOCHUHTE3 U XEMOCUHTES3.
OueHuBarh 3HaYeHUE (POTOCUHTE3A U
XEMOCHHTE3a JJIs )KU3HU Ha 3emile

4.2

DHepreTuYeCcKui
obmeH

DHEpPreTHUeCcKuii 0OMEH B KJICTKE.
PacmiensieHue BeliecTB, BBIACICHUC U
AKKyMYJIUPOBAHUE SHEPTHUU B KIIETKE.
DTarnbl S3HEPreTUYecKoro ooOMeHa.
I'mukomms. bposkeHnen ero BUbI.

PackppiBath copepkanne TEPMUHOB U
MOHSITUI: SHEPTETUYECKHUI OOMEH,
TJIUKOJIN3, MOJIOYHOKHCIIOE OpOXKEHHE,
CIIUPTOBOE OPOKEHHE, OMOJIOTHYECKOE
OKHUCJICHHUE, KJIETOYHOE JBIXaHHE,
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Kucnoponnoe okucnenune, nium
KJIETOYHOE JbIXaHue. OKUCIUTEbHOE
dbochopunupoBanue. IHPEKTUBHOCTD
SHEPreTUYECKOro 0OMeHa.
Jemoncmpayuu:

Tabnuywl u cxemvl: « TUTIBITIATAHUD,
«MeTabomu3my», « MUTOXOHIPUSI,
«JHEepreTUYecKuit 0OMeH»

JTUCCUMIIIALINSA, (DEPMEHT.
XapakTepu3oBaTh OOMEH BELIECTB U
IpeBpalieHre SHEPTuu (MeTaboII3M)
KaK OJIHO UX CBOMCTB HUBOTO.
[lepeuncnarb 0COOEHHOCTH
MJIACTUYECKOTO Y SHEPTETUYECKOTO
oOMeHa B KJIETKE; YCTaHaBIMBATh
B3aMMOCBS3b MEKY HUMHU.

Pa3znuyarh TUIIBI OOMEHA BELLIECTB

B KJIETKE: aBTOTPO(HBINA U
reTepoTpOQHBIN.

OnuceIBaTh 3TAIbl SHEPTETUYECKOTO
oOmMmeHa (TI0ATOTOBUTEIBHBIH,
OECKUCTIOPOIHBIN, KUCTOPOIHBIN)

U CPaBHUBATH UX MEXY COOOM.
XapakTepu30BaTh peakluy MIUKOIN3a,
OpO’KeHUs1, KJIETOYHOIO JbIXaHMUS;
BBISIBJISITH IPUYMHHO-CIICCTBEHHbBIE
CBSI3M MEXIY TIIMKOJIM30M, KIIETOUHBIM
JIbIXaHUEM U CUHTE30M MoeKyl1 ATO.
CpaBHuBaTh 3QHEeKTUBHOCTD
OECKUCIIOPOIHOTO U KUCIOPOJAHOTO
ITaIoB

4.3

BbuocunTes Oenka

Peaknuu MaTpu4HOTO CUHTE3A.
I'enernueckas nadopmanus u JJHK.
Peanuzanus reseTnueckou
uH(}popMaIMK B KIIETKE.

PackpriBaTh coliepxaHlE TEPMUHOB
U MOHSITHUHN: T'eH, TCHETUYECKUU KO/,
MATPUYHBIN CUHTE3, TPAHCKPUIIIIHUA,
TPAHCJIALUS, KOJOH, aHTUKO/IOH,
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I'eneTnyeckuil KoJ METO CBOMCTRBA.
TpaHCKpHUIILIUS — MATPUYHBIN CUHTE3
PHK. Tpancnsuus — 6uocunTtes Oenka.
Oransl Tpancianuu. KogupoBanue
aMHUHOKHUCJIOT. Posib pubocomB
OonocuHTe3e Oenka.

Jemoncmpayuu:

Ilopmpemuwi: H.K. Konbnos.

Tabauyer u cxemwvr: «Ctpoenue [JHK»,
«Ctpoenue u GyHKIIMOHUPOBAHHE TeHaY,
«Cunre3s Oenkay, «Permmukanms JTHKy,
«['eHeTHYECKUM KOIY.

Obopyodosanue: MOJEIV- allTUTUKAIIAN
«¥Y nBoenne JIHK u Tpanckpunuus»,
«bunocunTe3 O0enkay

pubocoma, IeHTpabHas J0rMa,
MOJICKYJIIpHAst OMOJIOTHSI.

OmnpenensaTh CBONCTBA T€HETHIECKOTO
Koja (TPHUILIETHOCTh, OJJTHO3HAYHOCTD,
BBIPOXKJICHHOCTD, YHUBEPCATBHOCTD,
HETIEPEKPHIBAEMOCTh, HEIPEPHIBHOCTH ).
OnuceIBaTh ATAIBI peaaTnu3aluu
HACJICJICTBEHHOW MH(POPMAITUH B KJIETKE.
CpaBHUBATH PEAKIIUN MATPUIHOTO
cuate3amonekyn PHK u Genka B kireTke

4.4

Hexinerounsie
(bOpMBI KUZHU —
BUPYCHI

HexkneTounsie GOpMbI )KU3HU — BUPYCHI.
HcTopust OTKpBITHS BUPYCOB

(. Y. IBanoBckwmit). OcobeHHocTH
CTPOCHHUSI U KU3HEHHOTO IIUKJIa BUPYCOB.
bakrepuodaru. bonesnu pacteHuid,
’KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIC
BUpycaMu. Bupyc ummynozaeduimra
yenoseka (BIY) — BozOyautens CITM/a.
OOpaTHast TpaHCKPUIILIMS, peBepTasa u
uHTerpasa. [Ipoduiakruka
pacnpoCTpaHEHUs! BUPYCHBIX
3a00JIeBaHUI.

PackpriBaTh copepkaHne TEPMUHOB U
MOHSITUIA: BUPYC, BUPYCOJIOTHS, KATICUI,
O6akrepuodar, BUpyc UMMyHOACPUITUTA
yenoBeka (B1IY), oHkoreHHbIe BUPYCHI.
XapakTepu3oBaTh BUPYCHI KaK
HEKJICTOUHYIO (POPMY JKU3HH;
OCOOEHHOCTH CTPOCHUS U
KHU3HEACSITEILHOCTH BUPYCOB.
OnuceiBaTh KU3HEHHBIN IIUKI BUPYCOB
UMMYHOJE(PUINTA YEIOBEKA; pa3IinyaTh
Ha pucynkax BTM ((Bupyc Tabaunoi
Mo3auku), 6akrepuodar, BUY.
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JHemoncmpayuu:

Iopmpemuwi: JI. 1. IBaHOBCKHIA.
Tabauyvt u cxemol: «BUpych»,
«bakrepuodarmny; «CtpoeHue u
KU3HEHHbIN UK BUpyca CII1/la,
6aktepuodaray.

Obopyoosanue.: MOJENb CTPYKTYPbI
JIHK; MarauTHas MOJ1€1b-anIInKaI1s
«CTpoeHue KIETKN»

OOG0CHOBBIBATH U COOJIIOIATH MEPHI
npodMIAKTUKN PACTIPOCTPAHEHUS
BUPYCHBIX 3a00JI€BaHHIA
(pecniupaTopHBbIe, KEITYA0IHO-
KUIICYHbIE, KJICIIEBON SHIIE(ATHT,
BUY-undexrms)

Htoro yacos 1o teme 6
Tema 5. PazMHoOKeHHe W MHIAMBHAYAJIbHOE Pa3BHTHE OPraHHU3MOB
5.1 | )KusHeHHbI UK 1 KiteTounblii IUKIT, WM )KU3HEHHBIN UK | PackpeiBaTh copepkaHHe TEPMHHOB U

KJIeTKU. [lenenue
KJIETKU. MuTo3

knetku. MaTepdasza u MuUTO3.
[Ipoueccsl, mpoTekaroiue B UHTEpPase.
Pennukanus — peakuus MaTpU4IHOTO
cunte3a JIHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIOWIHBIN
XPOMOCOMHBIE€ Ha0OpbI. XpOMaTHU/IBI.
[uTonornyeckue OCHOBBI Pa3MHOXKEHHUS
Y UHJMBUAYAJILHOTO Pa3BUTHS
OPraHu3MOB. [[elleHne KIIETKU — MUTO3.
Craaun muto3a. [Ipoueccsl,
IPOUCXOIAIIME HA PA3HBIX CTAAUSIX
MUTO3a. BUOJOTHUYECKNIA CMBICII MUTO3A.
[Iporpammupyemas ruGesb KISTKA —
anomnTo3.

MOHSATUI: KIETOYHBINA LMK, HHTEp(Pa3a,
penyIIMKaLNs, XpOMOCOMa, KAPUOTHII,
rarJIONIHBINA, TUTIJIONIHBINA
XPOMOCOMHBIH HAOOpP, XpOMaTHUJIBL;
MUTO3 €ro cTajuu: npodasa, Meradasa,
anadasa, Tenodasa.

OnuchIBaTh KU3HEHHBIN [IUKJT KIIETKU;
MEPEUYUCIIATh U XapaKTepUu30BaTh
MEepUOAbl KIETOUYHOTO [HUKJIA,
CpPaBHUBATH UX MEXIY COOOM.
OnuchIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB, CPABHUBATH
XPOMOCOMHbBIE€ HAOOPHI KJIETOK.
CpaBHUBATh CTA MU MUTO3A.

PaznuyaTh Ha MUKpoOIpenaparax
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JHemoncmpayuu:

Tabauywl u cxemol: «KIETOYHBIN ITUKID,
«Pernmukanus [IHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHuTHasI
MOJIeIb-anIIuKaIus «Jlenenue KIeTkny;
moxens JJHK.

Obopyoosanue.: CBETOBOM MUKPOCKOIT U
Mukponpenapat «Kapruoknnes B KiieTkax
KOpELIKA JIYKa».

Jlabopamopnsie u npakmuueckue
pabomol:

JlabopaTopnas pabota Ne 3.
«HabnroneHne MuTo3a B KJI€TKax
KOHYMKa KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIIpenapaTax»

Y PUCYHKAX CTaJINA MUTO3A.
PackpbIBaTh OMOJIOTUYECKUA CMBICT
MHUTO32

5.2

dopmbl
Pa3MHOKEHUSA
OpPraHu3MOB

®opMBI pa3MHOKEHHS OPTaHU3MOB:
0ecI10JI0€ U MOJIOBOE.

Busl Oecrionoro pa3MHOXKEHHUS:
JIeJIEHNE HAABOE U IOYKOBAHHUE OJHO-
¥ MHOTOKJICTOYHBIX, CIIOPOOOpa3oBaHue,
BEreTaTUBHOE pa3MHOKCHHE.
HckyccTBeHHOE KJIIOHUPOBAHWE
OpraHu3MOB, €0 3HAUYCHHE
JUISICEJIEKIIN .

[TonoBoe pa3MHOXKEHUE, ETOOTIUYHUS
oT O€eCII0JIOrO.

Jemoncmpayuu:

PackpwiBaTh copepkaHue TEPMUHOB
Y TIOHSITUI: PA3MHOXKEHUE, KIJIOH,
MTOJIOBBIC KJIICTKH (raMeThl),
SANLEKIIETKA, CIEPMATO30U 1, 3UT0TA,
JICIICHHUE HAJIBOE, IIOUKOBAHHUE,
CHIOpYJISAIIHS, (PparMeHTaIs,
BEreTaTUBHOE Pa3MHOXKEHHUE,
CEMEHHOE Pa3MHOKEHUE, OTbIJICHHE,
JIBOMHOE OTIOJIOTBOPEHUE, TI0JIOBHIC
JKEJIe3bl, CCMCHHUKH, SMIHUKH,
OILIOIOTBOPEHUE (HAPYIKHOE,
BHYTpPEHHEE).
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Tabauywvl u cxemovl: «DOPMBI
Pa3MHOXKEHUS OPTAaHU3MOBY, «/{BOITHOE
OTUIOJIOTBOPEHUE YIIBETKOBBIX
pacteHui», «/lerenue KineTku
Oaktepun», «BereratuBHOE
pa3MHOXKEHUE pacTeHH», « CTpoeHUE
MOJIOBBIX KJIETOK»

XapakTepru3oBaTh 0COOCHHOCTH

Y 3HaueHue 0ecroioro u rMojoBOro
CIIOCOOOB Pa3MHOKCHHUS.

Boiaensts Bupl 0ecrosioro
Pa3MHOXEHUS; BBISIBIISITH B3aUMOCBSI3H
Mex1y hopMaMu U CriocodaMu
Pa3MHOXEHUS, U X OMOJIOTHYECKUM
3HAYCHUEM.

Bnangets npuémamu BereTaTUBHOTO
Pa3MHOXEHUS KyJIbTYPHBIX pACTCHUN
(Ha mpuMepe KOMHATHBIX).
XapakTepu3oBaTh MOJIOBbIC KIETKHU:
SIMLEKIJIETKY, CIIEPMAaTO30H/IblI;
BBISIBIIATH OCOOCHHOCTHU

UXCTPOCHHSI

5.3

Meiios

Meiio3. Ctaguu meiio3a. [Ipoueccsi,
MPOUCXOAIINE HA CTAIUSIX MEHO03a.
[ToBeneHune XxpoMOCOM B MEHO3E.
Kpoccunrosep. buonornuecknii CMbICIT
Y 3Ha4YECHHUE MEN03a.

Jemoncmpayuu:

Tabnuywl u cxemol: «JleneHne KICTKH,
«Meios».

Obopyoosanue: moaens JIHK;
MarHuTHas MO/IeJb-anIlIuKaIAs
«JleneHue KIeTKM»

PackpwiBath conepkaHue TEPMUHOB U
MMOHSTHI: MEM03, KOHBIOT Al
XPOMOCOM, IEPEeKPECT (KPOCCHHTOBEP)
XPOMOCOM, TaMETHI.

XapakTepru3oBaTh ME03 KakK crocod
KJIETOYHOTO ACJICHUS;, OIMUCHIBATh MEH03
10 CTaJusIM; CPAaBHUBATH CTAJINU Meh03a
1 MHUTO3A.

Paznnuare Ha pUCyHKax CTaauu Meno3a;
pacKpbIBaTh OMOJIOTMYECKOE 3HAUCHUE
Meio3a
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5.4

Oo6pazoBanue u

I'ameTorenes — Imponcce 06p330BaHI/I$I

PackpriBaTh conep:kaHue TEPMUHOB U

Pa3BUTHE MOJIOBBIX MTOJIOBBIX KJIETOK YKUBOTHBIX. MOHSTHI: TAMETOT€HEe3, CIIEPMATOTeHE3,
KJICTOK. [TonoBble xene3bl: CEeMEHHUKU U OOT€HE3, CIIEPMATO30U/l, AKPOCOMA,
Ono10TBOpEHME suaHukr. OOpa3oBaHNUE U Pa3BUTHE AUIEKIIETKA, TOJIIPHBIE TEIbIIA.
MTOJIOBBIX KJIETOK — TaMeT (CIIepMaTo30m 1, | XapaKTepu30BaTh 0COOEHHOCTU
SUIIEKIIETKA) — ClIepMaTOTeHe3 U raMeToreHe3a y *KUBOTHBIX U €T0 CTaJluu;
ooreHne3. OCOOEHHOCTH CTPOCHUS MIOJIOBBIE KJIETKHU KUBOTHBIX U OMHCHIBATH
SIMIIEKJIETOK ¥ CIIEPMATO30M/I0B. MPOLIECC UX PA3BUTHUA.
OmmomorBopenue. I[lapreHorenes. CpaBHUBATH CIIEPMATOrEHE3 U OOTECHES.
Jlemoncmpayuu: OnuceIBaTh OMIOJOTBOPEHUE,
Tabnauyvt u cxemol: «IIpsimoen HenpsiMoe OMOJIOTNYECKOE 3HAUCHHE
pa3BUTHECY, «["ameToreunes OINIOAOTBOPCHUS
y MJICKOTIUTAIOIINXH YETOBEKa.
Obopyodosanue: MoJeIb MeTadazHOU
XPOMOCOMBI, MUKPOCKOTI,
MUKponpenapatbl «CriepMaTo30U/IbI
MJICKOIIUTAIONIETO», « SMIIeKIeTKa
MJIEKOITUTAIOILIETO.
Jlabopamopnvle u npakmuueckue
pabomol:
JlabopaTtopnas paborta Ne 4. «3yuenne
CTPOCHHUSI TTOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»»
5.5 | UnauBuyanbHOE NunuBuayanbHoe pa3BuTue (OHTOreHe3). | PackpbiBaTh coepkaHne TEPMUHOB
pa3BUTHE OMOpHOHANTBHOE Pa3BUTHE Y TIOHSITUI: OHTOTEHE3, IMOPUOTEHE3,
OpraHU3MOB (3MOpuoreHes). Dtarbl SMOPUOHAIBHOTO | 3UTr0Ta, IpoOsIeHne, OJaCTOMEPBI,

Pa3BUTHA Y ITIO3BOHOYHBIX JKHUBOTHBIX:

MopyJia, 6y1actysa, 0JacToIelNb,
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IpobIieHue, racTpysIus, OpraHOTeHE3.
[TocTamOproHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
psIMOE, HE IPSIMOE (JINYMHOYHOE).
BinsiHue cpenbl Ha pa3BuTHE
OpraHu3MOB; (PaKTOPHI, CTIOCOOHBIE
BBI3bIBATh BPOKJICHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3
LBETKOBOI'O PACTEHUSI: CTPOEHUE CEMEHH,
CTaJNM Pa3BUTHSL.

Jemoncmpayuu:

Tabauywvl u cxemol: «OCHOBHBIE CTAUU
OHTOreHe3a», «IIpsmoe u Henpsmoe
pa3BuUTHE», «/IBOMHOE OIJIONOTBOPEHUE
YUBETKOBBIX PACTEHUI

racTpyia, HeHpyJa, OpraHoTeHe3;
3apOABIIIEBBICIIUCTKHU: IKTOJACPMA,
Me30/IepMa, SHTOJEPMa;
MOCTAIMOPHOHAIBHOE PA3BUTHE: TIPSIMOE
1 HenpsiMoe (JTMIMHOYHOE); MeTaMop(o3,
Meracropa, MHKPOCIIOpa, MbUIBIIEBOE
3€pPHO, CIEPMUH, 3aPOABIIIEBBIA MEIIOK,
JIBOMHOE OIJIOJIOTBOPEHHE.
Onpenensrtsb dTarbl SMOPUOHATIHLHOTO
pPa3BUTHS XOPJIOBBIX HAa CXEMaX H
npenaparax v OMUChIBaTh MPOIIECCHI,
MIPOUCXOISIINE HA KaKIOM 3Tarle.
CpaBHUBATh MEPUOJIbI OHTOTCHE3A;
MPSAMOE U HETIPSAMOE (TUIMHOYHOE)
MOCTAIMOPHOHAIBHOE Pa3BUTHE,
3apOBIIIN YeJIOBEKA U IPYTUX
XOP/IOBBIX.

OOBSACHITH OMOJIOTUYECKOE 3HAUCHHE
pa3BUTHS ¢ METaMOpP(hO30M;
OTPHUIIATEIHLHOE BIMSHUE aJTKOTOJIA,
HUKOTHHA U JAPYTHX TEPATOTEHHBIX
(haKkTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YeIIOBEKA.

OnuceIBaTh NPOIIECC IBOMHOTO
OIIOIOTBOPEHMS Y IIBETKOBBIX
pacTeHui

HToro yacoB nmo teme
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Tema 6. HaciiencTBeHHOCTh M K3MEHYHUBOCTH OPraHU3MOB

6.1 | 'eneTuka — Hayka 1 [IpeameT u 3a1a4u TEHETUKHU. PackpbIBaTh cofepkaHue TEPMUHOB U

O HACJIEICTBEHHOCTH Pons nuronoruu u sSMOpHoaorun MOHSITUIA: TeH, TEHOM, T€HOTHUII, PEHOTHTI,

Y U3MEHYHUBOCTHU B CTAHOBJICHUH I'€HETUKHU. Britaz XPOMOCOMBI, aJlJIeIbHbIE TE€HBI (aJUIeIN),
POCCHUICKHX U 3apyOEKHBIX YUEHBIX B rOMO3HI0Ta, F€TEPO3UT0Ta,
pa3BUTHE TEHETUKNA. METO/1bl TCHETUKHU JIOMUHAHTHBIN MPU3HAK (TEH),
(rMOpHUI0JIOTUYECKU, PELECCUBHBIN NMPU3HAK (T€H), YucTas
LHUTOT€HETUYECKHI, MOJIEKYJISIPHO- JIUHUS, THOPUL.
TEHETHUYECKUN ). [lepeunciATh U XapaKTEPU30BaTh
OCHOBHBIE T€HETUYECKUE MTOHATHS. METO/Ibl TEHETUKU: THOPUOTIOTUUECKH,
['eneTnyeckasi CHMBOJIMKA, LUTOT€HETUYECKHUI, MOJIEKYJISIPHO-
UCIIOJb3yeMas B CXeMaX CKPEIMBAaHUN. | TeHETUYECKHUI; JOMUHAHTHBIC U
Jemoncmpayuu: PELECCUBHBIE IPU3HAKU PACTEHUI U
Ilopmpemuwi: I'. Mennens, T. Mopras, KUBOTHBIX.
H. 1. BaBunos, C. C. UeTBepuKOB, ITonp30BaThCs FEHETUYECKOM
H. B. Tumo¢deen-PecoBckuii. TEPMHUHOJIOTHEN U CUMBOJIMKON
Obopydosanue: MOJIE€Tb- ANITITUKALIUS JUTSL 3aIIMCU TEHOTUITUYECKHUX CXEM
«MoHOruOpUIHOE CKPEIIMBAHUEY, CKpEIIUBAHUS
repoapuii «['opox moceBHOI»

6.2 | 3akoHOMEpHOCTH 1 3aKOHOMEPHOCTH HACJIEI0BAHUS PackpbiBaTh cofepkaHue TEPMUHOB

HACJIEJOBaHUS IPU3HAKOB, YCTAHOBJICHHbBIE Y TIOHATUN: MOHOTHOPUAHOE

MIPU3HAKOB. I'. Mennenem. MoHorubpuHoe CKpeluBaHue, (eHOTUITHYECKUE

Monorubpuanoe CKpelIMBaHue. 3aKOHeAMHO00pa3us IpyMNIbl, THOPUIOIOTUYECKUI METO/,

CKpEILMBAHNE ruOpuI0B NepBOTo MnokoyieHus. [IpaBuio | 4ucThie TUHUM, JTOMUHUPOBAHUE TEHOB

AOMHWHUPOBAHMA. 3aKoH paciCIICHUA
IMPU3HAKOB. ['mmoTtes3a 4YuCcTOTHI ramerT.
ITonHOEM HEmoaHOE AOMHWHHUPOBAHKC.

(moJiHOE, HETMOIHOE), pacUIEIICHUE
B IIOTOMCTBE.
OnuceIBaTH METOIUKY MTPOBEICHUS
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JHemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabauysr u cxemovl. «MoHOTUOPUTHOE
CKpELIMBAaHUE U €r0 IUTOICHETUYECKas
OCHOBa», «3aKOH PacCIICIICHUS U €T0
LIUTOT€HETHUYECKAs] OCHOBaY», «3aKOH
YUCTOTHI TAMETY.

Obopyoosanue:

MOJIeIH-aNIIMKauu «MoHoruopuHoe
CKpenuBanue», «Henomnoe
JOMUHUPOBaHUE», repbapuii «I opox
ITIOCEBHO»

I'. MeH1e1eMOTIBITOB 10 U3YYEHUIO
HACJIEIOBAHUS OJIHOU Mapbl MPU3HAKOB
y TOpOXa IMOCEBHOTO.

PackpsiBaTh conep:kaHue 3aKOHOB
eIMHOO00pa3usi THOPHUIOB IEPBOTO
MTOKOJICHUS W 3aKOHA PACILIETUICHHUS.
OOBSACHSITH TUIIOTE3Y YUCTOTHI TaMET.
3anuceIBaTh CXeMbl MOHOTHOPUTHOTO
CKpeNIMBaHus, OOBACHSITH €T0
[UTOJIOTUYECKUE OCHOBBI U pEIIaTh
TEHETUYECKUE 3aJaU

Ha MOHOTHOpUJIHOE CKpEIMBAHUE

6.3

Jurubpunnoe
CKpelIMBaHue.
3aKOH HE3aBHUCHUMOT'O
HACJeIOBaHUS
MPU3HAKOB

JluruOpuaHoe ckpelBanue. 3aKoH
HE3aBUCUMOTO HaCJICIOBAHUS
npu3HakoB. [{[uToreHeTnyeckre OCHOBBI
JTUTHOPUIHOTO CKPEIIUBAHMS.
AHanu3upyroniee CKpelBaHue.
Hcnonb3oBaHre aHATU3UPYIOIIETO
CKpENTUBAHUS VIS OTIPEACIICHHUSI
Te€HOTHUITa OCOOMU.

Jemoncmpayuu:

llopmpemuwi: I'. MeHiemnb.

Tabauysl u cxemot: «JlurnOpugHOE
cKkpeluBanuey, «llutonornyeckue
OCHOBBI TUTHOPUTHOTO CKPEIITUBAHUS .
Obopyodosanue: MOJIEIb- alTUIUKALIUS
«JlurubpuiHoe CKpenBaHue)

PackpwiBaTh cojepkaHre TEPMUHOB U
MOHATUM: TUTUOPUIHOE CKpPEIIUBaHUE,
aHaJM3HUPYIOIIEEe CKPEUIMBAHUE.
OnuceiBats onbiThl ['. MeHnens

10 U3YYEHHIO HACJICAOBAHMUS IBYX Iap
MIPU3HAKOB Y TOpOXa MOCEBHOTO.
PackpsIBaTh coziepkaHue 3aKOHA
HE3aBHCUMOTOHACIIEIOBAHUS TIPU3HAKOB.
IIprMeHITh MaTEMaTUYECKUNA pACUYET

C MOMOIIBI0 METO/Ia IEPEMHOKEHUS
BEPOSITHOCTEW U 3aMUCh C MOMOIIBIO
(hEHOTUITMYECKUX PATUKATIOB
paclLIEeIJIEHUs TPU3HAKOB Y MOTOMKOB
1o ()EHOTUITY U TE€HOTHUITY.
3anuceiBaTh CXEMbl AUTUOPUTHOTO
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CKpCIIBAHUA, O0OBACHATH €TI0
IMUTOJIOTMYCCKNEC OCHOBLI U pCIIATh
IFCHCTUYCCKUC 3a4a4Yl Ha I[I/IFI/I6pI/II[H06
CKPCIIMBAHNUC

6.4

CueruieHHOE
HAacJIeJOBAaHUE
MIPU3HAKOB

CuenyieHHOE HacleJOBaHUE TPU3HAKOB.
Pabota T. MopraHna 1o cuerieHHOMY
HaclieIoBaHHI0 TeHOB. HapyiieHue
CLEIICHUS TEHOB B PE3yJIbTaTE
KPOCCUHTOBEpa. XpOMOCOMHAs TEOPUS
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpavyuu:

Ilopmpemuwi: T. MopraH.

Tabnuywl u cxemol: «Merosy,
«I'eHeTnueckue KapThl PACTCHUH,
KUBOTHBIX U YEIIOBEKAY,
«B3auMoaelicTBre alJIeJILHBIX T€HOBY.
Obopydosanue: MUKponpenapar
«po3oduna» (Hopma, MyTariuu Gopmsl
KPBUIBEB U OKPACKHU TE€Ja), MUKPOCKOIIL,
Moenb-anmukanus «llepekpécr
XPOMOCOM.

Jlabopamopnuvie u npakmuueckue
pabomot:

JlaGoparopnas pabota Ne 5. «M3yuenue
PE3yIbTATOB MOHOTHOPHTHOTO

Y JUTHOPUIHOTO CKPEIUBaHUS

PackpsiBaTh coqepkaHue TEPMUHOB U
MOHATHN: CUEIUICHHOE HAaCJEI0BaHUE
MPU3HAKOB, PEKOMOUHAIUS T€HOB,
TEHETUYECKUE KaPThl XPOMOCOM,
MOpraHuja.

Ha3zpiBaTh OCHOBHBIE TTOJOKEHUA
XPOMOCOMHOU TEOPUHU
HacienctseHHoctu T. MopraHa;
pPacKpbIBaTh COJIEpIKaHUE PAOOTHI

T. Moprana 1o cuerieHHOMY
HAaCJIEJOBAHUIO T€HOB U IPUYUHBI
HAPYLICHUS CUETUICHUS MEXAY TeHaAMHU.
3anuchIBaTh CXEMbI CKPEITUBAHUS

TMIpY CLEMJICHHOM HACIIEeIOBaHUH,
OOBSACHSITH MPUUMHBI PEKOMOMHAITUT
TE€HOB, ONPEEIISTh YUCIIO TPYIII
CLCTUICHUS T€HOB; peIIaTh TCHETUYECKUE
3a71a4M Ha CLEIJICHHOE HACJIEIOBAHUE
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y Ap030(HIIBI HAa TOTOBBIX
MHUKpOIIpernapaTax»

6.5 | 'enetuka mona. I'enernka nosna. XpoMOCOMHOE PackpeiBaTh conep:kaHue TEPMUHOB U
HacnenoBanue onpeaeneHue noja. AyTocoMbl U MOHSATUI: XPOMOCOMHBII HabOD,
MIPU3HAKOB, MIOJIOBBIE XPOMOCOMBI. ' OMOraMEeTHBIE U | ayTOCOMBI, IIOJIOBBIE XPOMOCOMBI,
CLEIUICHHBIX C [TOJIOM reTeporaMeTHbIe OPraHU3MBbl. rOMOT'aMETHBIN MOJI, FETEPOraMEeTHBIM

HacnegoBanue npu3HaKkoB, CUEIJIEHHBIX | [TOJI, CLEIUIEHHOE C ITOJIOM HAacJIeJOBaHUE
C TIOJIOM. IIPU3HAKOB.
Jemoncmpayuu: OOBACHATD HUTOJOTUYECKUE OCHOBBI
Ilopmpemuwi: I'. Menpaens, T. Mopras, XPOMOCOMHOT'0 MEXaHU3MAa ONPEACIEHUS
H.N. BaBuios. [10J1a y pa3IMYHBIX OPraHU3MOB.
Tabauywl u cxemol. «I'eHeTHKa TIOJIAY, CpaBHHBaTh 3aKOHOMEPHOCTHU
«3aKOHOMEPHOCTH HACIIEOBaHUS, HACJIEI0BAHMS TPU3HAKOB, CLIETNIEHHBIX
CLEIUIEHHOTO C IOJIoM», «KapruoTuribl U HE CIEIUICHHBbIX crojioM. Pemath
YeJIOBEKa U KMBOTHBIX) IeHETUYECKHUE 33/1a4M Ha HACJIEJOBaHHE
CLEIUIEHHBIX C MOJIOM IPU3HAKOB

6.6 | U3MeH4YHBOCTS. N3meHunBOCTh. BHabl N3MEHUNBOCTH: PackpbiBaTh cofepkaHue TEPMUHOB U
HenacnencrBennas HEHACJIeJICTBEHHAs! U HACJICACTBEHHAs. MOHSTUI: U3BMEHYUBOCTb,

WU3MEHYUBOCTb Ponb cpenpl B HeHacIeICTBEHHON HACJIEICTBEHHAs! U3MEHUNBOCTb,

U3MEHYUBOCTH. XapAKTEPUCTUKA
MOIU(UKAITMOHHON U3MEHYUBOCTH.
BapuanuuonHsbii psa v BapyualOHHas
KkpuBas. Hopma peakuuu npusHaka.
KosnuecTBeHHBIE M KAYECTBEHHBIE
IIPU3HAKU U UX HOPMA PEAKLIUH.
CpoiicTBaMoAM(PUKALIMOHHOM
U3MEHYUBOCTH.

HEHACJIEJICTBEHHAs! U3MEHUYUBOCTb,
MoAU(UKAIIMOHHAS U3MEHYUBOCTD,
BApUAIIMOHHBIN psiJi, BApUAHTA,
BapuallMOHHAsl KpHBasl, MPU3HAK,
HOpPMA PEAKLINH, KOJIMYECTBEHHBIE U
KauE€CTBEHHBIC [TPU3HAKHU.
KnaccuduimpoBatb BUIbI
M3MEHYMBOCTH U BBISBIISITH UX
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JHemoncmpayuu:

Tabauywvl u cxemvl: «Buasl
U3MEHUYHBOCTHY, «MoaudukarmonHas
U3MEHYUBOCTDHY.

Jlabopamopnvie u npakmuueckue
paoomuwl:

Jlabopatopnas padota Ne 6. «3yuenue
MOAU(UKAIIMOHHON N3MEHUYUBOCTH,
MOCTPOEHHUE BAPUAIIMOHHOTO psijfia U
BAPUALIMOHHON KPUBOW»

Ounonornyeckue 0COOEHHOCTH.
[TepeuncnsaTs cBOMCTBA
MOAU(PUKAIIMOHHON U3MEHUYMBOCTU U

OOBACHATH €€ 3HAUCHHUE JJISI OPraHu3MOB.

Pa3nuyaTte KOIMYECTBEHHBIE U
Ka4eCTBEHHBIC IIPU3HAKH; CTPOUTH
BAPUALIMOHHBIN PsAJl, BADUALIMOHHYIO
KPUBYIO, BBIUUCIATh CPEHEE 3HAUCHHE
IIPU3HAKa

6.7

HaCJ'IeIICTBGHHaH
N3MCHYHNBOCTD

HacneacTBenHasi, Uiy reHOTUITHYECKast
u3MeHunBoCTh. KoMOnHaTuBHAsS
MU3MEHYMBOCTh. M€ei03 U NTOJI0BOU
IIPOIIECC — OCHOBA KOMOWHATUBHOM
WU3MEHYMBOCTU. MyTallMOHHAS
U3MEHYHUBOCTb.

Knaccudukanus myTaiuii: TeHHbIE,
XPOMOCOMHBIE, T€HOMHBIE.
YacToTa ¥ NpUYUHBI MyTaLUN.
MyrtareHnHbie (GaKTOPBbI.

3aKOH TOMOJIOTHUYECKUX PSIJIOB

B HACJIEJICTBEHHON U3MEHYMBOCTHU
H. 1. BaBunosa. Buesaepuas
HACJIEJICTBEHHOCTh U U3MEHUYUBOCTb.
Jemoncmpayuu:

Ilopmpemui: I'. ne ®pu3, H. U1. BaBunos.

Tabauyvl u cxemol: «MyTalMOHHAs

PackpriBaTh conep:kaHue TEPMUHOB U
IIOHATHN: HACJICACTBEHHAs
U3MEHYHMBOCTb, KOMOWHATUBHAS
U3MEHYUBOCTb, MyTallUOHHAS
U3MEHYUBOCTb, MyTaHT, MyTallNU:
TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIE;

IMOJIMINNION NS, aHCYIIIION WA, MyTar CHEI.

XapakTepu3oBaTh HACIEICTBEHHYIO
M3MEHYUBOCTh; (OPMYJIUPOBATH 3aKOH
TOMOJIOTUYECKHX PSJIOB

B HACJIEACTBEHHOM N3MEHUHNBOCTH

H. 1. BaBuiioBa u 0OBSICHATE €TI0
3HAYEHUEISI OMOJOTHU M CEJCKIMH.
KnaccudummpoBats MyTanuu: TeHHbIE,
XPOMOCOMHBIE, TEHOMHBIE U IPUBOIUTH
IIPUMEPBI MyTaLU K.

OOBSICHATH IPUYNHBI BOSHUKHOBEHUS
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U3MEHYUBOCTHY.

Obopyodosanue: MUKPOCKOII,
Mukpomnpenapar «/po3zodpuna» (Hopma,
MyTaluu GOpMbI KPBUILEB U OKpacKa
Tesa); KOMHATHbBIE PACTEHHUS C IECTPO
OKPAaCKOM JINCTHEB.

Jlabopamopnwie u npakmuueckue
pabomol:

JlaboparopHas padota Ne 7. « AHanu3
MyTaIuil y 1po30(Q bl Ha TOTOBBIX
MHUKpOIIpenapaTax»

MyTalui, posib (PaKTOPOB-MYTareHOB.
CpaBHUBaTh BUBI MyTallU; BBISBISTH
IIPUYUHBI HACJIEACTBEHHOU
U3MEHYMBOCTH, UCTOUHUKHU MYTarceHOB
B OKpYXaroliei cpeie (KOCBEHHO).
XapaxkTepu30BaTh BHESACPHYIO
HACJIEICTBEHHOCTh U H3MEHUUBOCTb

6.8

['eneTuka 4yegoBeka

I'enetruka yenoseka. Kapuorun
YeJIOBEKa.

OCHOBHBIE METO/IbI TCHETHUKH YEJIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEI[OBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJIIPHO-TEHETUYECKU.
CoBpeMeHHOE OIpe/IeSICHUE TeHOTUIIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
F€HOTUITUPOBAHUE, B TOM UYHCIIE

¢ nomomuipto [1I[P-ananu3a.
HacnencrBennble 3a001€BaHUS
YeJI0BEKa: TeHHEIE 00J1e3HU, 001e3HU

C HaCJICACTBEHHOM
MPEIPACIIONOKEHHOCTBIO, XPOMOCOMHBIE
0one3nn. CoMmaTU4eCKue
reHEepaTHBHBIC MYyTAIlUU.

PackpriBaTh cosiep:kaHle TEPMUHOB U
MOHSTUI: KAPUOTHUII YEJIOBEKA,
LIUTOT€HETUYECKUIN METOI,
reHEaJIOrMYE€CKUI METO, POJOCIOBHBIE,
OJIM3HEOBBI METOJI, HACIEICTBEHHbIE
0oJie3HH: (MOHOTEHHBIE,

C HAaCJIEICTBEHHOMN
IIPEIPACIIOI0KEHHOCTHIO,
XPOMOCOMHBIE), METUKO-TEHETUUECKOE
KOHCYJIbTUPOBaHUE.

[lepeuncnsTb 0cOOEHHOCTH U3yUEHUS
TE€HETUKH Y€JIOBEKA; MPUBOJIUTD
PUMEPHI HACIEICTBEHHBIX O0JIe3HEeH
YeJI0BEKa, XapaKTepU30BaTh METObI UX
npo(UIaKTUKN; 0O0CHOBBIBATH 3HAUECHUE
MEIMKO-TEHETHYECKOT O
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CtBoJoBBIC KJIETKH. [IpUHIIATIBI
3I0pPOBOT0 00pa3a KWU3HU, TUATHOCTHKH,
poUIAKTHKY U JICUSHUS TEHETUYECKUX
OonesHei. Meauko-TeHETHIeCKOe
KOHCYJIbTHPOBaHKE. 3HAUYCHUE
MEIUIIMHCKOW I'eHEeTUKHU

B IIPEIOTBPAIIICHUH U JICUCHUN
TCHETHYECKUX 3a00JICBaHMI YEIIOBEKA.
Jemoncmpayuu:

Tabnuywvl u cxemwi: «HacnemoBanue
pesyc-paktopay, «['eHeTuka rpymnm
KPOBUY.

Jlabopamopnsle u npakmuueckue
pabomol:

[TpakTuueckas pabora Ne 2.
«CocraBiieHHE W aHAJIA3 POIOCITOBHBIX
YEITOBEKa»

KOHCYJIbTUPOBaHU.
BbIABISTH U cpaBHUBATh MEXIY COOOM
JIOMUHAHTHBIE U PELIECCUBHBIE TPU3HAKH
YEJIOBEKA.

CocTaBisaTh U aHATU3UPOBATH
POJIOCIIOBHBIE YEJIOBEKA

HTtoro yacoB no teme 8
Tema 7. Cejiekuusi OpraHusMoB, OCHOBbI OMOTEXHOJIOTUH
7.1 | Cenexuus Kak HayKa 1 Cernekuus Kak HayKa U Mporiecc. PackpriBaTh conepxkaHre TEpPMUHOB

U TIpoIecc

3apOoKIECHUE CENEKINU U JOMECTUKALIUS.
Yuenue H. . BaBunosa o nenrpax
MHOT000pa3us U MPOUCXOKACHUS
KYJIbTYPHBIX PACTEHUM.

L{eHTpBI NPOUCXOKIACHUSA JOMAIIHUX
KUBOTHBIX.

Coprt, nopoja, mramm.

Y TIOHATHUU: CEJIEKIU, COPT, IIOPOAA,
HITaMM, JOMECTUKAIUS, TN
OJIOMAIlIHUBaHUE, LIEHTPbI
MHOT000pa3us U MPOUCXOKIACHUS
KYJIbTYPHBIX PAaCTCHUH U
KUBOTHBIX, THOPHIN3ALINA,
MCKYCCTBEHHBIN 0TOOD.
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JHemoncmpayuu:

Ilopmpemwi: H. 1. BaBunos.
Tabauyvt u cxemol.: kapTa «L{leHTpBI
MHOT000pa3usi U MPOUCXOKICHUS
KYJbTYPHBIXpAaCTeHUI», «I1opobl
JOMAIIHUX )KUBOTHBIX», «CopTa
KYJIbTYPHBIX PACTEHUI.
Obopydosanue: MyJSKU TIOA0B U
KOPHEIUIO0B AUKUX (POpM U
KYJbTYPHBIX COPTOB PACTEHUI;
repbapuii «CeabCKOX035HCTBEHHBIC
pacTeHHsD)

Ha3biBaTh 1 CpaBHUBATH OCHOBHBIE
ATaIlbl Pa3BUTHUSI CEJICKIIUH.

N3narate yuenune H. 1. BaBunosa

0 IIEHTPAaX MPOUCXOXKACHUS KYJIbTYPHBIX
pacTeHHUI; pa3auyaTh HEHTPHI HA KapTe
MHUpA, CBSI3bIBATH UX MECTOIOJIOKEHUE
C 0YaraMu BO3HUKHOBEHUS IPEBHENIIINX
[MABWJIN3AIINN.

CpaBHHBaTh copTa KyJIbTYPHBIX
PACTEeHHI, MOPOABI JOMAITHUX
YKUBOTHBIX U UX JUKHUX IIPEKOB.
OueHnBaTh poJib CEJIEKIINU

B 00€CIEUYEeHUH MTPOI0BOJILCTBEHHOM
0€30IacHOCTH YeJI0BEYECTBa

7.2

Metonap! 1
JIOCTUKEHHUS
CEJIEKLIUH PACTEHUIN
Y KUBOTHBIX

CoBpeMEHHBIE METOBI CEJICKIUN.
MaccoBblii 1 UHANBUAYAIbHBIN OTOOPHI
B CEJICKIMU PACTEHUNA U KUBOTHBIX.
Ouenka skcTepnepa.
biM3KOpOACTBEHHOE CKPEIMBAHUE —
uHOpUMHT. Yucras TuHUS.
CkpenmBaHue YUCThIX JTUHUN.
['erepo3suc, niu rubpuaHas cuia.
Heponcreennoe ckpemmBanue —
ayTOpuauHr. OtnanéHHas
ruOpuan3amnys u e€ ycrexu.
HckycCTBEHHBIM MyTareHes3 U Mojay4yeHue
MOJUIIONIOB. JIOCTHIKEHUS CENEeKINN

PackpriBaTh copepkaHle TEPMUHOB U
MOHSTUI: UCKYCCTBEHHBIN 0TOOP,
MacCOBBI 0TOOp, UHAUBUIYATbHBIN
0oTOOP, IKCTEPhEP, OIM3KOPOJICTBEHHOE
CKpeIllMBaHUE, YUCTas JINHUSA, TETEPO3NC,
HEPOACTBEHHOE CKPEIMBaHNUE,
VCKYCCTBEHHBIA MyTarcHes,
nonuruionasl. CpaBHUBATH POPMBI
HCKYCCTBEHHOTO 0TOOpa (MaccoBOTO H
WHINBUIYaIBHOTO), BHIBI
rubpuan3anuu (OJIU3KOPOICTBEHHON U
OTJIaJIEHHOM ), CIOCOOBI IMOTYYEHUS
MOJIUIIIIOUIOB.
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pacTeHuM, KUBOTHBIX U
MHUKPOOPTaHU3MOB.

Jemoncmpayuu:

Iopmpemuwi: 1. B. MuuypuH,

I'. . Kapneuenko, M. ®@. 1BaHOB.
Tabauywl u cxemwvl: «OTHaTICHHAS
rubpuauzanus», «PaboTsl akagemMuka
M. ®@. UBaHoBay, «llomumnmonausy.
Obopydosanue: MyJSKU TIOA0B U
KOPHEIUIOZ0B TUKUX (popM u
KYJIBTYPHBIX COPTOB PaCTEHUH.
Jlabopamopnwle u npakmuueckue
pabomot:

Okckypeusi « OCHOBHBIE METOBI U
JTOCTKEHUSI CEJIEKIINK PACTEHUN U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIHIO,
IIEMEHHYI0 depmy,
COPTOUCHBITATEILHBIN YIaCTOK

WM TETUTMYHOE XO03SMCTBO)

[TpuBOINTE MPUMEPHI TOCTUKECHUN
CEJICKLIUH PACTECHUN U JKUBOTHBIX

7.3

buorexnonorus
KaK OTpacJb
MPOM3BO/JICTBA

buorexnonorus KakK OTpacib
IPOU3BOJCTBA. | €HHAs MHKEHEPUs.
Otanbl co3nanus pekomOuHanTHOUM JIHK
Y TPAHCT€HHBIX OpraHu3MoB. KiierouHnas
uHxxeHepus. Kinerounblie KyJIbTyphl.
MUKpPOKIIOHATBHOE Pa3MHOKEHHE
pacrennii. Knonuposanue
BBICOKOIIPOTYKTUBHBIX

PackpriBath copepkanne TEPMUHOB U
MOHATHI: OMOTEXHOJIOTHSI, KJICTOYHAS
WHXEHEPUS, TCHHASMHKCHEPHS,
KJIIOHUPOBAHKE, TPAHCTCHHBIE
opranu3Msbl, ' MO (renetnuecku

MO (DUITUPOBAHHBIE OPTaHU3MBI).
XapakTepru3oBaTh OMOTEXHOJIOTHIO KaK
OTpacib MPOU3BOJICTBA, OCHOBHBIE
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CEIbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.

DKOJOTMYECKUE U STUISCKHE HpO6J’I€MBI.

I'MO — reneTruuecku
MOAUGUITIPOBAHHBIE OPTAHU3MBI.
Jemoncmpayuu:

Tabauyvt u cxemvi: «OOBEKTHI
OnoTexXHOJI0THNY, «KIIeTOUHbBIE
KYJBTYPBI U KJIOHUPOBAHUE,
«KOHCTpyHpOBaHUEH TEPEHOC TEHOB,
XPOMOCOM»

JIOCTHKEHUSI OMOTEXHOJIOTUU B 00JIaCTH
MIPOMBITIUICHHOCTH, CEJTLCKOTO XO3SMCTBA

U MEJUITUHBI.
[lepeuncnsTh U XapaKTEpPU30BATh
OCHOBHBIEMETO/IBI U JIOCTH)KCHUS
OMOUH)KEHEPHU.

OO6CyXKIaTh 9KOJOTUYECKUE U
ATUYECKUE aCTICKThI HEKOTOPHIX
UCCJIEIOBaHMM B 001aCTH
OonoTexHOMOTHH (KJIOHHPOBAHUSA,
HMCKYCCTBEHHOTO OIUIOJIOTBOPEHUS,
HaIpaBJICHHOTO U3MEHEHUS FTeHOMa U
CO37aHUs TPAHCTCHHBIX OPTAHU3MOB)

HToro yacos 110 Teme 3
Pe3epBHoe Bpemst 1
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOIT'PAMME
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11 KJIACC

HaumenoBaunue
pa3aenoB U TEM
y4eOHOro rpeaMera

Ne
/11

KomnuectBO
4acoB

[IporpamMmmHOE copepraHue

OCHOBHBIE BUIBI AEITEILHOCTH
oOydJaronuxcs

Tema 1. DBoJMIOLHOHHAA OHOJIOTHA

1.1 | DBomronys 1 METOBI

€€ U3yUYCHUS

1

[IpennockuIku BO3HUKHOBEHUS
HBOJIIOLIMOHHOM TEOPUU. DBOJIFOLMOHHAS
Teopus U €€ MECTO B OMOJIOTUH.
BrnusiHue 3BOIOLIMOHHON TEOPUU

Ha pa3BUTHE OMOJIOTUU U APYTUXHAYK.
CBuaeTenscTBa 3BOJIIOIUN.
[TanmeonToONOrNUECKUE:
MOCJIe0BATEILHOCTD MOSBICHUS BUOB
B MMAJICOHTOJIOTUYECKOM JIETOMUCH,
nepexoaHbie (POPMBI.
buoreorpaduyeckue: cxoacTBo u
paznmuuue dayH udiop MaTEpUKOB U
OCTPOBOB. DMOPHOJIOTUUECKHE: CXOJICTBA
U pa3nuus SMOPHOHOB Pa3HBIX BUJIOB
MMO3BOHOYHBIX.
CpaBHUTEIIbLHO-aHATOMUYECKHE:
TOMOJIOTUYHbBIC, aHAJIOTUYHBIE,
PYAMMEHTApPHBIE OPTraHbl, ATABU3MBI.
MounekynsipHO-OMOXUMUYECKHUE:
CXOJICTBO MEXAHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX

PackpeiBaTh cojiepkaHue TEPMUHOB U
TTOHSTHI: DBOJIFOINS, IEPEXOTHBIC
(bopMBI, GUITOTEHETUICCKUEC PSIBI,
BHJIBI-PHJIEMUKH, BUJIBI-PEIIUKTHI,
3aKOH 3apO/IBIIICBOTO CXOJICTBA,
OMOreHETUYECCKUM 3aKO0H,
TOMOJIOTUYHBIC U AaHAJIOTUYHBIC
OpraHbl, pyIUMEHTAPHBIC OPTaHHI,
aTaBU3MBI.

[lepeuncriaTh OCHOBHBIC ATAIBI Pa3BUTHS
ABOJIIOLIMOHHOW TEOPUHU.
XapakTepu3oBaTh CBHJICTEIIHLCTBA
HBOJIIOLMH: TTAJICOHTOJIOTHYECKHUE,
ouoreorpaduueckue,
AMOPHOJIOTHICCKHE, CPABHUTEIIHHO-
aHATOMHYECKHUE, MOJIEKYIISIPHO-
OMOXMMHUYCCKHUE.

[IpyuBOINUTH MPUMEPHI MEPEXOTHBIX
dbopM opraHu3MoB, (HPUIIOTCHETHYECKHIX
PSIOB.

[IpuBoauTh HOPMYTUPOBKH 3aKOHOB
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METa0O0JMYECKUX MYTEeH y BCEX KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. JIlunnen, X. b. Jlamapk,
Y. Jlapsun, B. O. KoBaneBckuid,

K. M. Bap, 3. I'ekkens, ®. Mrosuiep.
Tabnuywvl u cxemol: «PazButue
OpPraHUYECKOro MUpa Ha 3eMJe,
penbedHbIe TAOTUIBI «3apOIbIIIN
MMO3BOHOYHBIX YKUBOTHBIX),
«ApXEONTEPUKCH.

Obopyoosanue: buoreorpapuueckas
KapTa MUpa; KoJeKusa «DopMbl
COXPAHHOCTHU HCKOIA€MbIX >KMBOTHBIX 1
pacTeHUi»; BIaXKHBIC MpemapaThl
«Pa3Butue Hacekomoro», «Pazsurue
JISITYILKI

OMOreHETUYECKOTO U 3apOJbIIIICBOTO
CcXoAacTBa

1.2

Ucrtopus pazsutus
NpEICTaBICHU I
00 IBOITIOTTNH

OpouronimoHHas teopus Y. JlapBuHa.
[TpenmochlIKu BOSHUKHOBEHUS
JapBUHU3MA. [[BHKYIITHE CHITBI
HBOJIIOLIUY BUJIOB 110 JapBuHY
(M30BITOYHOE PA3MHOKEHUE

IpU OTPaHUYCHHOCTH PECYPCOB,
HeomnpeaenéHHas U3MEHYUBOCTbD,
O0opb0a 3a CylleCTBOBAHHUE,
€CTECTBEHHBII 0TOOD).
CuHTeTHYecKast TEOPUS SBOIOLNN

PackpriBaTh cozepkaHuE TEPMUHOB U
MOHSTUM: CUCTEMAaTHKa, €CTECTBCHHbIN
U UCKYCCTBEHHBII 0TOOD.
XapakTepu3oBaTh OCHOBHBIE
ABOJIOLIMOHHBIC UIE€H, KOHILICIIIUN 1
TEOpUM; CPABHUBATH B3TJISAbIHA BUJ U
sposmoruio K. JIunnes, X.b. Jlamapka,
Y. JlapBuHa.

OuenuBath Bkiaj JInHHEsS B pa3BUTHE
CUCTEMATUKH U OOBSCHSTH MPUHITUTIBI
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(CTD) u e€é OCHOBHBICTIONOKECHHS.
Jemoncmpayuu:

Ilopmpemuwi: K. JIlunnen, XK. b. Jlamapk,
Y. JlapBuH.

Tabauywl u cxemol.: «llomymsumy,
«Kapra-cxema mapuipyta myTelneCTBHUs
Y. Napsunay, «®@opMbl 00pbObI

3a CyLIECTBOBAaHUE», « ECTECTBEHHBIN
ot0op», «MHOroo0pas3ne cCopTon
pacteHui», «MHorooOpasue nopo
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPBbI.
XapakTepu3oBaTh COAECPKAHUE U
3HAYEHUE IBOJIIOLIMOHHON KOHLIENIINN
K. Bb. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHbBIE U
COLIMAIBHO-D)KOHOMUYECKUE
MPEANOCHUIKM BOZHUKHOBEHUS
ABOJTIONMOHHON Teopuun Y. /lapBuHa.
PackpbIBaTh coep:kaHue IBOJIOLMOHHON
teopun. /lapBuHa; cpaBHUBaTh
HEONPEAEIEHHYIO U ONPEAECIEHHYIO
W3MEHYHUBOCTb, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOP, PopMbI OOPHOBI
3a CyIECTBOBAHUE.

OnuceIBaTh MOJOXKEHUS CHHTETHYECKON
teopuu sBoonnu (CTD) u 0OBICHATH
e 3HaueHue JISIOUOIOTHH

13

Bun: kpurepun n
CTPYKTYypa.
[Tommynsiuysa kak Kak
DJIEMEHTapHasI
€IUHNLIA BUAA

Muxposomonus. [Tomymnsmus kak
€IMHHUIABUA U SBOJIIOLUH.
Hemoncmpayuu:

Tabnuyvt u cxemor: «llomymnsiumy,
«MyTanMoHHass U3MEHYUBOCTH.
Obopyoosanue: MUKPOCKOTI,
Mukpornpenapar «Jlpo3oduna» (Hopma,
MyTalu GOPMBIKPBUILEB U OKPACKH
Tena), Mmoaenb-antunkanus «llepekpéct
XPOMOCOM.

PackppiBaTh comepkaHie TEPMUHOB U
MOHSITUI: MUKPOIBOJIIOIINSI, BUI,
KPUTEPUU BUJA, apeajl, OMYJISIus,
reHooH/I, MyTalluyi, KOMOWHAIIUU
TCHOB.

XapakTepru30BaTh BU KaK OCHOBHYIO
CUCTEMATUYECKYIO SIUHUILY U
L[EJIOCTHYIO OUOJIOTHYECKYIO CUCTEMY.
Boiaenste kputepuu Bua
(Mopdonornueckuii, GU3NOIOrMUECKUH,
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Jlabopamopnwie u npakmuueckue
paoomowi:

JlaGoparopnas padorta Ne 1. «CpaBHeHue
BUJIOB IO MOP(OJIOTUYECKOMY
KPUTEPHIO»

OMOXUMUYCCKHUIN, TCHETUUCCKUI,
AKOJIOTMYECKUH, TeorpaduuecKkuii) u
MPUMEHSITh KPUTEPHUU JIJIs1 OTTUCAHUS
KOHKPETHBIX BHJIOB.
XapakTepru30BaTh MOMYJISIIHIO KaK
CTPYKTYPHYIOCAUHUILY BUJIA U
ABOJTIOIIHH.

OnuceIBaTh MOIMYJISIITUIO IO OCHOBHBIM
MOKa3aTeIsIM: COCTaB, CTPYKTypa

1.4 | JIsmxymye CUibl JIBrkymne cuiiel ((pakTopsl) 3Bostonuu | PackpeiBaTh coliep>kaHle TEPMUHOB U
(3memeHTapHbIe BHJIOB B ITPUPOJE. MyTallMOHHBIN HNOHSTUN: KOMOWHATUBHAS
(haKkTOpPBI) F3BOITIOLNN npoliiecc U KOMOMHATUBHAs U3MEHYHUBOCTh, MyTallUW, MyTallMOHHBIN
M3MEHYMBOCTb. [10NMyIALIMOHHBIE BOJHBI | MPOIIECC, MOMYJIALIMOHHbBIE BOJIHBI,
u apeiid renos. M3omsius u murpanus. | apeiid reHoB, U30JISAIHS, MUTPAIUH.
Jemoncmpayuu: XapakTepu30BaTh 3JICMEHTAPHbBIC
Tabnuysl u cxemul. «JIBUXKyIIE CHITBI (aKTOpPBI SBOIIOLUN: MyTaIllAOHHBIN
ABOJIFOLIMI npoiiecc, KOMOMHAaTUBHAs
M3MEHYHUBOCTD, MMOMYJISILITUOHHBIE BOJHBI,
Jpeiid TeHoB, N30SI, MUTPALIHSL.
VYcTaHaBnMBaTh MPUYMHHO-
CJIEJICTBEHHBIE CBSI3U MEXY
MEXaHU3MOM U PE3YyJIbTaTOM JEHCTBHS
JBIDKYIIMX CUJT (3JIEMEHTapHBIX
(hakTOpOB) IBOJTIOITUHU
1.5 | EcrecTBennslii 0TOOp EctecTBenHsbIi 0TOOp — HanpaBsitonuid | PackpeiBaTh copepxaHue TEPMUHOB U

U ero opMbl

(bakTop 3BOJIIOLIMH.
@DopMbI €cTeCTBEHHOr00TO0pA.

MOHSTUI: €CTECTBEHHBIN 0TOOP, O0phOa
3a CyIIIECTBOBaHHE.
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Hemoncmpayuu:
Tabnuywl u cxemol: «ECTECTBEHHBIN
otOop», «boprbda 3a cymecTBOBaHME

OnuceIBaTh MEXaHU3M JICUCTBUS
€CTECTBEHHOTO 0TOOpA.
XapakTepu3oBatbh GOPMBI €CTECTBEHHOTO
otOopa (ABMKYIIHM, CTAOMIU3UPYIOIIHA,
JU3PYIITUBHBIN) M CPAaBHUBATH MX MEKIY
co0O0i1.

XapaktepusoBaTh 00pbOy

3a CYIIIECTBOBAHKE U CPAaBHUBAThH €€
BUJIBI (MEXKBHIOBAs, BHYTPHBHIOBAS,
060oprOa c HeOIaroNPUATHEIMU
(hakTOpamMu BHEIIHEH CPEIbI)

1.6

Pe3ynbTaTh
HBOJIIOLIUU:
MPUCIIOCOOJIEHHOCTh
OpPraHHU3MOB U
BUJ1000pa30BaHKE

[IpucnocobIeHHOCTh OPraHu3MOB
KaK pe3ysbTat 3BoJitoruu. [Ipumepsi
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
ApoMopdh 036l U KO0 TANITAITIH.
Buau Bumoobpa3oBaHue.

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

Hemoncmpayuu:

Tabauywl u cxemol:
«IIpucnoco6IeHHOCTh OPTAHU3MOBY,
«I"eorpaduueckoe BU1000pa30BaHKE,
«IKOJIOTHICCKOE BU000PA30BAHUCY.
Obopyoosanue:

koJutekus «[Ipumepsl 3aMTHBIX
MPUCTIOCOOJIEHUM Y 5KUBOTHBIX),

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSTUH: TPUCTIOCOOTICHHOCTb,
MTOKPOBUTEIILCTBEHHAS U
npenocTeperamolas oKpacka,
MacCKHpOBKa, BUA0O0Opa30BaHUE.
OnuceIBaTh MEXaHNU3M BOZHUKHOBEHUS
MIPUCIIOCOOJICHUI Y OpraHU3MOB.
BoIABIATH 110 N300pa’KEHUSIM, Ha KUBBIX
1 (PUKCHPOBAHHBIX MperapaTax IPHUMEPbI
MPUCTIOCOOJICHHOCTH PACTCHUN U
KUBOTHBIX K YCIIOBHSIMCPE/IbI
oOuTaHMsl, TOKA3bIBATh OTHOCUTEIIbHYIO
11e71ecO000pa3HOCTh MPUCTOCOOICHUM.
XapakTepusoBaTh CIIOCOObI U
MEXaHU3MbI BUI000pa30BaHMUS;
OMKCHIBATH U CPABHUBATH OCHOBHBIE
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KOJIICKITHSI HACEKOMBIX C Pa3INYHBIMU
TUTIAMHU OKPACKU; HaOOp MII0I0BU
CEeMSIH.

Jlabopamopnuvie u npakmuueckue
paoomowi:

JlabGopaTtopHas pabota Ne 2. «Onucanue
MPUCTIOCOOTICHHOCTH OpPTaHU3Ma U ee
OTHOCHUTEIILHOTO XapaKTepay

(GhOpMBI SKOJIOTUYECKOTO U
reorpauyeckoroBuI000pa3oBaHUs

1.7

Hamnpasnenus u mytu
MaKpOIBOJIOLIUU

MakposBonronusi.

DopMbI IBOITIOIUH: (pusteTHYeCKas,
JTUBEPreHTHAS, KOHBEPTCHTHAS,
napauensHas. HeoOpatumocTtsb
sBoJionuu. [Ipoucxoxnenue

OT HECIICIIMATN3UPOBAHHBIX
MIPEJIKOB.

IIporpeccupyromias cenuain3anus.
AnanTyuBHas paaualus.
Hemoncmpayuu:

Tlopmpemuwi: A. H. CeBep11ioB.
Tabauywl u cxemol: «ApoMopdo3bD»,
«Manoamanrauuny, «O01as
JIETCHEepaIus».

Obopyoosanue: moaenb « OCHOBHBIE
HaITpaBJICHUS SBOJIIOIHMIY; 00BEMHAS
Mozenb «CTpOeHHE TOJIOBHOTO MO3ra
MO3BOHOYHBIX)

PackpwiBath conepkaHue TEPMUHOB U
MOHSITHI: MAaKPOIBOTIOLHS, (pUtoreHes,
OMOJIOTUYECKUI MTPOTPECC U perpecc,
apomopdo3, uaroananrarus, oomas
JeTeHepanys, aJanTUBHAS paaralius.
XapaxkTepuszoBaTh (HOPMbI IBOJTFOLIUH.
BrisBisats apomopdo3bl u
WJIN0ATANTAUN YPACTEHUN U
KUBOTHBIX.

CpaBHHBaTh OMOJIOTMYECKUH MpoOrpecc
1 OMOJIOTMYECKUH perpecc, apoMopdos,

HIM0aanTallUI0 U OOIIYIO
JICTeHEPAIIHIO.

BoIaBIsATE B3aUIMOCBSI3U MCKAY MYyTAMU

Y HaIIPaBJICHUSIMHU JBOJIIOLIUN
Y PACTEHMM U KUBOTHBIX

NToro yacoB 1o teme
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Tema 2. Bo3HnkHOBeHHe M pa3BUTHE KM3HU HA 3eMuie

2.1 | Uctopwus xxu3Hu

Ha 3eMJI€ U METOIbI
€€ U3y4YCHHUS.
I'unore3nl
MPOUCXOKICHUS
’KHM3HHU Ha 3eMiie

2

JloHay4yHbI€ MPEICTABICHUS

0 3apOKJICHUM Xn3HU. HayuHble
TUIIOTE3bl BO3HUKHOBEHUS KU3HU

Ha 3emJie: abMOTeHe3 UITAHCTIEPMHUSI.
XuMHUYECKasi SBOJIFOLHS.
AOWOTEeHHBIN CUHTE3 OPraHUYECKUX
BEIIECTB N3HEOPTAHUYECCKUX.
DKCNEPUMEHTAIBLHOE MOATBEPIKICHUE
XUMHUYECKOUN SBOJIIOLIHH.

HadanpHbie 3Tansl OMOJIOTrHIeCKOM
sBotonmu. I'unoresa PHK- mupa.
dopMupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HMKHOBEHHE MTPOTOKJIETKHU.
ITepBbIe KJIETKU U UX DBOJTIOLIMSI.
DopMHUPOBAHUE OCHOBHBIX IPYTIIT
JKUBBIX OPTaHU3MOB.
Hemoncmpayuu:

Tlopmpemeol:

®. Penu, JI. [Tactep, C. Mumnep,

A. W. Onapumn, I'. FOpu.

Tabauywvl u cxemvl: «BO3HHKHOBEHUE
CoJIHEeUHOM CHUCTEMBI»,

«Pa3BuTHE OPraHNYECKOro MUpay,
«PacturenpHas KieTka», « KuBoTHas
KieTkay, «[Ipokaprornueckas
KJIETKa»

PackpbiBath cojiep:kaHle TEPMUHOB U
MOHSATUI: KpEalMOHU3M, aDHOreHe3,
BUTAJIN3M, [TAHCIIEPMUSL, OMOTI033,
KOallepBaThl, TPOOUOHTHI, CHMOHOTEHE3.
XapakTepu3oBaTh METObI U3YUCHUS
HUCTOPUYECKOTO MPONLUIOr0 3€MIIH.
[lepeuncnsaTb OCHOBHBIE TAIbl
XUMHUYECKON HOMOJIOTHYECKOMN
ABOJTIOIUU.

N3narath cosiepkaHue ruroTe3 U Teopui
BO3HUKHOBEHUS KM3HU HA 3eMJie
(KpealoHn3Ma, CaMOINPOU3BOJIIHLHOTO
3apOXKJeHUs (CIIOHTAHHOTO),
na"cnepmuu, runore3sl PHK-mupa).
OmnuceiBaTh 3kcniepuMmenTsl C. Musnepa
u I'. FOpu no noay4eHuto OpraHnuaecKux
BEILIECTB U3 HEOPTraHUYECKUX IMYTEM
aOMOTEHHOTO0 CUHTE3a
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2.2

OcHOBHBIE HTarb
HBOJIIOIUH
OpPraHUYECKOTO MUPA
Ha 3emJie, pa3BUTHE
KU3HH T10 IpaM H
nepuoiam

PazButHe )xu3HM Ha 3emIi€ 110 3paM U
nepuojaM. Karapxeil. Apxeiickas

Y IpoTepo30mcKas 3psl. [1ameo3onckas
apa u e€ ePUOIbl: KEMOPHUICKHUIA,
OPIOBHUKCKHUH, CUITYPUNUCKUH,
JICBOHCKHUM, KAMEHHOYTOJIbHBIM,
IIEPMCKHI.

Me3so301ickas 3pa v €€ IEPUOIBIL:
TPUACOBBIM, FOPCKUM, MEIIOBOM.
Kaitno3olickas 3pa u €€ nepuoabl:
MajJeOreHOBBIN, HEOT€HOBBIH,
AHTPOIIOT€HOBBIM.

XapakTepucTrKa KIumara v
re0JIOrMYECKUX MpoueccoB. OCHOBHbIE
ATarbl 3BOJIFOLIMU PACTUTEIIBHOTO U
YKUBOTHOTO MuUpa. ApomMopho3bl

y pPaCTE€HUH 1 KUBOTHBIX. [losiBIICHUE,
pacUBET ¥ BBIMUPAHUE TPYIIN )KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Tabauysl u cxemol.: «Pa3BuTne
OpPTraHUYECKOT0 MUPay,
reOXpPOHOJIOTHYecKas Ta0JInIIa;
KOJUTEKIHS «DPOpMBbI COXpAHHOCTH
HCKOITA€MbIX )KUBOTHBIX U PACTCHUI.
Jlabopamopnsie u npakmuueckue
paoomoi:

PackpsIBaTh copepkaHre TEPMUHOB U
MOHSITUI: 30H, 3pa, IEPUOI,
apoMop(}o3bl, UIUOATANITALINH.
3HaTh MOCIIE0BATEIBHOCTh JOHOB:
KaTapxeu, apxeu, mpoTepo30H,
(dhaHepo3oii; 3p: apxeickas,
MPOTEPO30MCKas, MaJICO30MCKasl,
M€3030MCKasi, KAHHO30MCKasl; IEPUOJIOB:
KEeMOPHICKHI, OPJOBUKCKUH,
CUJIYPUMCKUU, IEBOHCKUU,
KaMEHHOYTOJIbHBIN, IEPMCKH,
TPUACOBBIN, FOPCKU, MEJIOBOM,
MajJeOreHOBBIM Y HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.

XapaxkTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUH OPTAaHUYECKOTO MUpPA

I10 3paM U IIEpUOJIaM re0JI0THUYECKOU
WCTOPHUM; ITAIbl PA3BUTUS
PaCTUTEIBLHOIO U 5KUBOTHOTO MUDA.
Breiienuth riaBHbie apoMop(o3sl
PacTEeHUN U )KUBOTHBIX.

CpaBHUBaTh MEX]1y COOOM
MIPEJICTABUTENICN CUCTEMATUUYECKHUX
TPYIII OPraHKU3MOB, BBISIBISIT UYEPThI
YCIIOKHEHUS U TIPUCTIOCOOICHHOCTH
K YCJIOBUSAM >KU3HU
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[TpaxTrueckas pabora Ne 1. «M3yuenue
MCKONAEMBIX OCTaTKOB PACTEHUN U
JKUBOTHBIX B KOJUICKIIHSIX).

DKcKypcust « DBOJIOLUSI OPraHUYECKOTO
Mupa Ha 3emJie» (B €CTECTBEHHO-
Hay4YHBIN WIMKpPACBEIUECKUM MYy3ei)

2.3 | CoBpeMeHHast Cucrema opraHM4ecKoro Mupa Kax PackpbIBaTh cofiepkaHue TEPMUHOB U
cuctema oTpaxkeHue 3BoJolnd. OCHOBHBIE MOHSTUI: CUCTEMATHKa, NUCKYCCTBEHHAS U
OpPraHUYECKOT0 MUpA CHCTEMaTHUYECKUE TPYIIBI OPraHU3MOB. | €CTECTBEHHas Kiaccu(puKaiys, OnHapHas

Jemoncmpavyuu: HOMEHKJIATypa, IPUHLIUII
Tabnuyvl u cxemol: «CoBpeMeHHasI UEPAPXUYHOCTH.
CUCTEMA OPraHUYECKOTO MHUPA» XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPIaHMYECKOT0 MHpa
2.4 | DBoMIOIMS YeIOBeKa DBOJIOLHS Y€I0BEKA. AHTPOITOJIOTUS PackpbIBaTh cofepkaHue TEPMUHOB U

(aHTpOTIOTEHE3)

Kak Hayka. Pa3Burtue npeacraBieHui
O MPOUCXOXKICHUU YeTIOBEKA. MeToabI
M3y4yeHHus aHTpororeHeza. CxoacTea u
pa3nuuusl 4eI0BEKa U JKUBOTHBIX.

CucreMaTnuecKkoe NoJjJoKeHHE YeJIOBEKa.

Hemoncmpayuu:

Topmpemuwi: Y. [lapBuH.
Tabauyvl u cxemol: «CpaBHEHHE
aHATOMHYECKUX YEPT CTPOCHUS
YeJIOBEeKa M YeJIOBEKOOOPa3HbIX
00€3bsTHY.

Obopyoosanue: CIETKA WU
M300paKeHHsI KAMEHHBIX OPY/IHil

ITOHSATHN: aHTPOIIOJIOT s, AHTPOIIOT€HES,
yesioBek pazymHbii(Homo sapiens),
IIPSAMOXO0KICHUE, BTOPAsi CUTHAJIbHAS
cucrema.

IlepeunciaTh 3a1a4u aHTPOIIOJIOTUH,
ATAIIBICTAHOBIICHUS U PA3BUTHS
MPEACTABICHUM O POUCXOKICHUU
YyesoBeKa.

N3naratb OCHOBHBIE TOJIOKEHUS
teopun Y. J[apBruHa, KDUTHYECKU
OLIEHMBATh HEHAYYHYIOMH(POPMAITIIO
O MPOUCXOXKICHUU YEIIOBEKA.

3HaTh CUCTEMATUYECKOE TOJIOKEHHE
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TIEpPBOOBITHOTO YEJIOBEKA: KAMHH-
qorepsl, pyouna, ckpedia

Bra Homo sapiens, mepedncisTh ero
MOP(OJIOTO-aHATOMHYECKHUE TTPU3HAKH
pPa3HOro YpOBHs (THI, KJIacc, OTPSL

u 1p.).

YcTaHaBIMBaTh YEPTHI CXOJICTBA U
pa3MuniiyeoBeKa 1 )KUBOTHBIX.
OOBSICHATD U OLICHUBATH 3HAYCHHE
HAYYHBIX 3HAHUN O POUCXOKICHUH
YeJIOBEKa JIJISl TOHUMaHUsI MeCTa U POJIH
4eJIOBeKa B TIPUPOJIC

2.5

JIBMKyIme CUIIbI

(paxTopsr)
aHTpOIOreHe3a

JIBrkytue cuiibl ((hakToph)
aHTponorenesa. Hacnencrsennas
U3MEHUYUBOCTb U €CTECTBEHHBIN O0TOOP.
OO011ecTBeHHBIM 00pa3 KU3HHU,
M3TOTOBJIEHUE OPYAUHN TPYAA,
MBIIICHUE, PEYb.

Jemoncmpayuu:

Tabauyvl u cxemol: «CpaBHEHHUE
aHATOMUYECKHUX YEPT CTPOCHHUS YeTOBEKa
U 4eJIOBEKOOOPa3HBIX 00€3bsHY,
«OCHOBHBIE MECTA MaJICOHTOIOTUYECKUX
HAXOJOK MPEIKOBCOBPEMEHHOTO
YeJIOBEKa.

OO6opy/ioBaHUE: MYISHKU
«IIponcxoxnenue yenoseka
(Ma7ICOHTOIOTUYECKNE HAXOIKH )»

PackppiBaTh copepkaHne TEPMHUHOB H
MOHATUH: (haKTOPBI aHTPOIIOTECHE3a,
TPYIIIOBOE COTPYAHUYECTBO, PEYb,
OpyAUTHAS NEATEIbHOCTD,
noJIMMoppu3m.

XapaKkTepru30BaTh ABUKYIINE CHITBI
((paxTopsl) aHTpOTIOTEHE3A:!
OMOJIOTUYCCKHE U COIUAIIbHEIC,
CpPaBHUBATH UX MEXIY COO0OH
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2.6

OCHOBHBIC craauu

OcHOBHBIC CTaauu U BETBHU 3BOJJIIOIINN

PackpeiBaTh conep:kaHue TEPMUHOB U

ABOJIFOLIMU YEJIOBEKA YeJIoBEeKa: aBCTpajonuTeku, YenoBek MOHATHI: aBCTPAJIOMUTEK, YETIOBEK
yMelblid, YenoBek MpsaMOXOIAIINi, YMEJIbIN, YEJIOBEK MTPAMOXOIALINH,
YenmoBek HEaHAEPTAIBCKUN, UeloBeK HEaHJiepTajel, KpOMaHbOHELl,
pa3yMHBII COBPEMEHHOTI'O THUIIA. HEOJIMTHYECKAs! PEBOJIIOLIHS,
Haxoaxn nckonaeMbIx OCTaHKOB, NepBOOBITHOE UCKYCCTBO.

BpeMsl CYyIIIECTBOBaHMUsI, 00JACTh XapakTepu3oBaTh U CPAaBHUBATH MEXKIY
pacnpocTpaHeHus, 00bEM TOJIOBHOTO co00l OCHOBHBIE CTaJANH 3BOJIIOLIMH
MO3ra, 00pa3 xKU3HU, OPYAUSL. YeJI0BEKA: XPOHOJIOTMYECKHUI BO3PACT,
Jemoncmpayuu: apeaj pacpoCTpaHeHus1, 00bEM
Tabnuyvl u cxemovl: «OCHOBHBIE MeCTa rOJIOBHOT'O MO3ra, 00pa3 )KM3HU U
MaJ€OHTOJIOTMYECKUX HAXOJIOK IIPEAKOB | OPYAUS Tpy/ia
COBPEMEHHOI'0 YEJIOBEKAY,
«JlpeBHeimme moan», «pesHue
moan», «IlepBbie COBpEMEHHBIE JIFOIN.
OO0opyioBaHKE: MYJISIKU
«IIpoucxoxaenue yenoBeka» (OOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIIA,
HEaHJIepTaJIblia, KP)OMAHbOHIIA); CIETKU
WM 1300paKeHUsI KAMEHHBIX OpPYIUN
MEePBOOBITHOTO YEJIOBEKA: KAMHHU-
YoInepsl, pyouna, ckpedna

2.7 | YenoBeueckue pachl Yenoseueckue pacbl. OCHOBHbBIE PackpsiBaTh copep:kaHue TEPMUHOB

Y IPUPOJIHBIE
aJanTaluy YeJIOBeKa

OOJIBIIME pachl: €BPONIECOUTHAS
(eBpaswuiickasi), HErpo-aBCTpagouaHAas
(?KBaTOpHUAIbHAS ), MOHTOJIOMTHAS
(a3uaTcko-aMepUKaHCKas).

Y TIOHATHUM: paChl, paCOTEHE3, COLUATI-
JApBUHU3M, PACU3M, METHUCALIUSL.
XapakTepu30oBaTh U CPABHUBATH
MPEICTABUTEIIENYEIIOBEYECKUX PaC,
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YepThl IPUCIIOCOOICHHOCTH
MPEJICTABUTEIIEN YETIOBEUECKUXPAC

K YCJIOBHUSIM CYIII€CTBOBaHMs. ENMHCTBO
yenoBeueckux pac. Kpurtuka
COILMAJIBHOTO JIApBUHU3MA U pacu3ma.
Jemoncmpayuu:

Tabauyvt u cxemwvi: «YemoBeueckue
pach»

PACKpBIBATh IPUUMHBI U MEXAHU3MBbI
pacoreHesa, nepeumncisiTb U IPUBOJIUTh
MIPUMEPHI MPUCTIOCOOICHHOCTH YEJIOBEKa
K YCIIOBUSIM CPE€Jibl, TPUMEPDI
MIPUCIIOCOOUTETLHOTO3HAYEHHUS PACOBBIX
MIPU3HAKOB.

Jloka3pIBaTh €AUHCTBO Buaa Homo
sapiens, Hay4HyI0 HECOCTOSTEIbHOCTD
PaCOBBIX TEOPHUU, UJEH COLHUAITBHOTO
JapBUHW3MA U pacu3ma

HToro yacoB mo teme

9

Tema 3. Opranu3mbl U OKpY:KamoIas cpeaa

3.1 | Dkonorus Kak Hayka 1 DKOJIOTHs Kak HayKa. 3a/launu pa3ienbl | PackpbiBaTh copepKaHue TEPMUHOB U
DKOJIOTUH. ITOHSTHI: DKOJIOTHS, ITOJIEBBIE
MeToapl SKOJIOTUYECKUX UCCIENOBAHUM. | HAOMIOACHUS, SKCIIEPUMEHTHI,
DKOJIOTHYECKOE MUPOBO33pEHUE MOHHUTOPHUHT OKPYKAIOIIEN CPEABL,
COBPEMEHHOI'0 YEJIOBEKaA. MOJEIUPOBAHUE, DKOJIOTHIECKOE
Hemoncmpayuu: MHPOBO33pPEHHUE.
Ilopmpemui: A. T'ymO005b1T, [lepeuncnsaTh 3aa4M SKOJIOTUH, €€
K. ®@. Pynre, O. I'ekkens. pas3zesnsl UCBSI3U C IPYTMMU HayKaMH.
Tabnuyer u cxemur: xapra «IIpupoansie | XapakTepru3oBaTh METOIBI
30HBI 3eMJIN» AKOJIOTUYECKUX UCCIEA0BAHNN

3.2 | Cpenbl oOuTaHUs U 1 Cpenbl oOMTaHUS OpraHU3MOB: BOAHAas, | PackpeIBaTh coliep:kaHue TEPMUHOB

IKOJIOTUYECKHE
(axTopsl

HA3eMHO-BO3IyIIIHAs, TOUYBEHHAS,
BHYTPHU-OpTraHU3MEHHAsI.
Okosoruueckue GaKkTophl.
Krnaccudukarus sK0m0rnaeckux

Y TIOHATHI: cpesia oOuTanusl,
sKOJIOTHYECKUE (PaKTOPHI,
OMOJOTUYECKUNA ONTUMYM,
OTrpaHUYMBAIOIINUNA (JIMMUTUPYIOLIUIN )
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(hakTOpOB: A0MOTHYECKHUE, ONOTHUECKHUE
¥ aHTPOIIOTCHHBIC.

JleticTBHE SKOJIOTHYECKHX (PAKTOPOB

Ha OpPTaHU3MBI.

Hemoncmpayuu:
Tabauyst u cxemol: «CpeblOOUTAHUS

OpraHnu3mMoB»

dbaxkrop.
XapakTepu30BaTh YCIOBHS CPE]I

OOUTaHMsI OPTaHU3MOB;
KJIaCCU(UIIMPOBATH U XapaKTEPU30BaTh
AKOJIOTHYECKHE (haKTOPhI: a0HOTHYECKHE,
OMOTHYECKHUE U aHTPOIIOT'CHHBIE.
OmuceIBaTh IEUCTBUE YKOJIOTHUICCKUX
(hakTOpOBHA OPTaHU3MBI.
XapaxkTepuzoBaTh 0COOCHHOCTH
CTPOEHUSI U KU3HEJAEATEITbHOCTH
pPacTEHUI U JKMBOTHBIXPA3HBIX CPEJl
oOHnTaHUA

3.3

AOuoTnueckue
(akTopbI

AOGuoTtnueckue (paKTopel: CBET,
TEMIEpaTypa, BIAKHOCTb.
doronepuoausm.IIpucnocodnenus
OpPraHU3MOB K JICUCTBUIO aOMOTUYECKHUX
(dbaxkTopoB. bHOJIOrHYECKUEPUTMBI.
Jemoncmpayuu:

Tabauyvt u cxemovl: «POTOMIEPUOTUIMY.
Jlabopamopnvie u npakmuueckue
paoomot:

JlabopaTtopnas padota Ne 3.
«Mopdosornueckre 0COOEHHOCTH
pacTeHui U3 pa3HbIXMECT OOUTAHUS.
JlaGoparopHas pabota Ne 4. «Biusinue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCay

PackpriBath copeprxanne TEPMUHOB U
MOHATUI: aOMOTUYECKHUE (PAKTOPHI,
dhoTonepruoan3M, OMOJIOTHUSCKUE
PUTMBL.

AHanu3upoBaTh ACHCTBUE CBETA,
TEeMIIEPaTyphl, BIAXKHOCTH Ha OPTaHU3MBI
1 TIPUBOJIUTH MPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.
[IpoBOANTE OMOIOTUYCCKIE HAOTFOACHUS
1 0OPMIIATH PE3yJIbTAThl MPOBEIEHHBIX
HaOIr0ICHUI
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3.4 | buoTnueckue buotnueckue paxropsl. Buasi PackpbIBaTh cofepkaHue TEPMUHOB
dakTopbI OMOTUYECKUX B3aUMOJICUCTBUM: U TIOHATHUI:0M0TUYECKHE (PaKTOPHI,
KOHKYPEHIUS, XUIITHUYECTBO, CAMOMO3 U | XUIIHUYECTBO, IIaPa3UTU3M,
ero ¢opmel. [lapasuTusm, Koonepanus, | KOHKypEHIHs, MyTyaln3M, CUMOHO3,
MyTYyaJu3M, KOMMEHCAIIU3M KOMMEHCAJIU3M, HaXJIeOHUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTUPaHCTBO, aMEHCAIIU3M,
AMeHcaIIN3M, HEUTPAIU3M. HEUTPAIHU3M.
3HaueHHe OMOTHUYECKUX XapakTepu3oBaTh OMOTUYECKHUE
B3aUMOJICUCTBUH IS CYILIECTBOBAHMS (hakTOpbl U BUJIBIB3aUMOOTHOIIICHUN
OpPraHMU3MOB B IIPUPOIHBIX COOOLIECTBAX. | MEXKIY OPTaHU3MAMM; TPUBOIUTH
Jemoncmpayuu: IIPUMEPBI B3aUMHOU
Tabauywl u cxemsi: «lluiiessie e MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
CpaBHUBaTh MEXKIy COOOW BHUJIbI
OMOTUYECKUXB3aUMOCHCTBUM
OpPraHHU3MOB
3.5 | Dkonoruyeckue DKOJIOTUYECKHE XapaKTEPUCTUKU PackpbiBaTh cofepkaHue TEPMUHOB U
XapaKTePUCTUKU nonynsunu. OCHOBHbIENIOKA3aTeIu MOHSATUI: OMYJISIUS, YUCIIEHHOCTD,

BUJIA U TIOITYJISIITAN

MOMYJISIIIUU: YUCIIEHHOCTD, INIOTHOCT,
POXK1a€MOCTh, CMEPTHOCTh, IPUPOCT,
Murpanus. J[mHamMmka 4yucIeHHOCTH
MONYJISIIIUU U €€ Perysiiusl.
Hemoncmpayuu:

Tabnuyvt u cxemor: «Ilomymsium,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
MONYJISIITUK UHPY30pUH-TYPEeTbKI».
Jlabopamopusle u npakmuyecxkue
paoomowi:

IJIOTHOCTB, POXKIAEMOCTh, CMEPTHOCTb,
NPUPOCT, MUTpaALUs, TUHAMUKA
YUCJIIEHHOCTH MOMYJISILUN.
XapakTepu30BaTh OCHOBHBIE IOKA3ATEIH
U DKOJIOTHYECKYIO CTPYKTYPY
HOMYJISILIMK; OUCHIBATH MEXaHU3MBI
PEryJIsiuy YUCIIEHHOCTH MOIMYJISIUU
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[Tpaktrueckas padota Ne 2. «I[lomcuér
TTIOTHOCTH TOIYJISILIUN PA3HBIX BUJOB
PacTCHUIN

Hroro gyacoB 1o teme

5

Tema 4. Coo011ecTBa H DKOJOrHYECKHE CHCTEMBI

4.1 | CoobmiectBa 1 Co00111eCTBO OPraHU3MOB — OMOIEHO3. PackpriBath cojiep:kaHre TEPMUHOB U
OpTaHU3MOB CTpyKTyphl OMOIIEHO3a: BHIOBAs, MOHSATHI: OMOIIEHO3, YKOCHCTEMA,
MPOCTPAHCTBEHHAS, TpOPUUECKas OMOreo1eHO03, BUJIbI-IOMUHAHTHI,
(umreBast). Buapl-1OMHUHAHTHI. AKOJIOTHYECKAs HUIIIA.
Casi3u B OHOIIEHO3E. XapaxkTepuzoBaTh OMOIIEHO3
Jlemoncmpauuu: (coo0111eCcTBO), €r0 BUIOBYIO,
Tabauywl u cxemol: «llumiessie nenu», MPOCTPAHCTBEHHYIO U TPO(YUUYECKYIO
«buorIeH03: COCTaB U CTPYKTypay. CTPYKTYPBHI.
ObopyoosaHue: MOJEb-aNIUIAKAIUS OOBSACHITH POJbL KOMIIOHEHTOB
«Tunuuneie GMOLIEHO3BI»; TepOapHii OMOoIIeHO3a B MOJJCPKAHUU €TO
«PacTtutenbHbIe COOOIIECTBAY; CTPYKTYPBI U CyIIIECTBOBaHUS
KOJUTIEKIHs «bHOLIEH03» Ha OMNPENEIEHHON TEPPUTOPUH.
OOBICHATH OMOJIOTHUECKHI CMBICIT
SPYCHOCTH MITUCTOBOM MO3AHKH.
CpaBHHMBaTh KOMIIOHEHTHI OMOIICHO30B,
WX BUJOBYIO, TPOCTPAHCTBCHHYIO U
TPOPUIECKYIOCTPYKTYPBI, CBSI3U MEXKIY
OpraHu3MaMu
4.2 | DKOCUCTEMBI U 2 DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI). | PackpeIBaTh coaep:kaHUe TEPMUHOB U

3aKOHOMEPHOCTH UX
CYLIECTBOBaHUS

[TousTre 00 3KOCUCTEME U
OHUOreOIIEHO3E.
OyYHKIMOHATBHBIC KOMITOHCHTHI

MMOHSITHI: DKOCHCTEMAa, OMOreOIeHO3,
MPOAYIIEHTHI, KOHCYMEHTBI, PeTyIICHTHI,
TpoHUUECKUE YPOBHH, MTUIIIEBAs
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AKOCHUCTEMBI: TIPOIYIIEHThI, KOHCYMEHTHI,
PEYIICHTHI.

KpyroBopoT BemecTB 1 MOTOK YHEPTUU
B DKOCHUCTEME.

Tpoduyeckue (nMuieBsie) ypoBHU
sKocucTeMbl. [InieBbIe 1Ienu U CeTH.
OcCHOBHBIE MMOKA3aTEIN SKOCUCTEMBI:
oromMacca, MpoayKIIHs. DKOJIOTUUECKHE
MUpaMUIBL: IPOTYKIIMH, YUCICHHOCTH,
o6romaccel. CBOMCTBA SKOCHUCTEM:
YCTOWYNBOCTD, CAMOPETYJISIIHS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Ilopmpemuwi: A. JIx. Tencnu,

B. H. Cykaués.

Tabauywl u cxemol.: «IIpuponnpie
coobmecTBay, «Llernmm nmuranusy,
«DKOJIOTHYECKAsT TUPAMHUIA»

LEIb U CETh, IKOJIOTMUECKUE
nUpaMuIbl, Onomacca, mpoyKITHs,
CYKIIECCHSI.

XapakTepu3oBaTh CBOMCTBA SKOCUCTEMBbI
(e€ crmocOOHOCTH K JUIUTETHHOMY
CaMOMOJIJIEP>KaHUI0, OTHOCUTEIILHO
3aMKHYTBIA KPyTOBOPOT BEILIECTB,
HEO0OXOMMOCTh TOTOKA SHEPTHUH).
CpaBHUBAaTh NACTOUIIHBIE U IETPUTHBIE
MUIIEBbIE IIENH, TPOYUUECKUE YPOBHU
DKOCUCTEMBI.

Paznuuate nupamMubl MPOIyKIIUH,
NMpamMuAbl YUCIEHHOCTH U TUPAMHUIBI
OMOMAacCCHI.

CocTaBisATh UEMU U CETH MUTAHUSI.
IIepeuncnsaTh CBOMCTBA YIKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALIMS,
pa3BuTHE (CyKIleccusi).

OnuceIBaTh MEXaHU3M MOIEPIKAHUS
pPaBHOBECHS B 3KOCHCTEMaAX.
XapakTepu30oBaTh CyKIECCUU, BBISBIISATD
MPUYHUHBI U O0LIME 3aKOHOMEPHOCTH
CMEHBI 3KOCUCTEM

4.3

[Ipuponnsie
AKOCHUCTEMBI

[IpupoHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€ED.
DKoCcuCTEMA XBOMHOTO WX
IMPOKOJIMCTBEHHOTO JIECa.

PackpeiBaTh cosiepkaHre TEPMUHOB H
MTOHSTUI: BOAHBIC YKOCHUCTEMBI,
OMOTreo1IeHO3bI, (PUTOIIIAHKTOH,
300IUTAHKTOH, OCHTOC, TYMYC.
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Hemoncmpayuu:

Tabauywl u cxemvl.: «K IKOCHCTEMA
HIMPOKOJINCTBEHHOTO JIECA,
«DKocHuCcTEMa XBOMHOTO JIeca,
«buonenos Bogoémay.

Obopyoosanue: TepOAPUH U KOJIICKITUN
pPacTEHUI U )KUBOTHBIX,
MPUHAJICKAITUX K Pa3HbIM
AKOJIOTUYECKHM T'pyIIiaM OJTHOTO BUIA

[IpuBOIUTH IPUMEPHI TPUPOTHBIX
PKOCHCTEM CBOEH MECTHOCTH.
CpaBHMBATh HA3€MHBIE U BOJIHBIC
AKOCHUCTEMBI; OPTaHU3MBbI, 00pa3yIOIIHe
pa3Hblie TpohUUECKHE YPOBHU

4.4 | AHTpOTIOTEHHbIE AHTPONIOTE€HHBIE IKOCUCTEMBI. PackpbiBaTh copepkaHue TEPMUHOB U
HKOCUCTEMBI ATpPOIKOCUCTEMBI. MOHATUI: aHTPOIIOI€HHAs SKOCUCTEMA,
YpboskocucreMsl. buonornyeckoe u arpo’KocucTema, ypooskocucrema,
X035CTBEHHOE 3HAUEHUE OoropazHooOpazue.
arpodKOCUCTEM U YpOOIKOCHUCTEM. XapakTepu3oBaTh arpO3KOCUCTEMBI U
buopasnoobpazue kak paxTop ypOO3KOCUCTEMBI, 0COOEHHOCTH UX
YCTOMYMBOCTHU 9KOCUCTEM. COXpPAaHEHUE | CYLICCTBOBAHUS.
OMOJIOrMUYECKOro pa3HooOpasus [TpuBOIUTH MPUMEPHI AHTPOTIOTCHHBIX
Ha 3eMIe. HKOCUCTEM CBOEU MECTHOCTH, OITUCHIBATH
Hemoncmpayuu: UX BUJIOBOM COCTaB U CTPYKTYpY.
Tabauyvl u cxemuvl. «ATPOLIEHO3Y. CpaBHUBaTh COCTaB U CTPYKTYPY
Obopyodosanue: KONIEKIMA « BpeaAuTen | mpupoHbIX SKOCUCTEM U
BAKHEMIINX CEJIbCKOXO3IUCTBEHHBIX arpodKOCHUCTEM, arPOIKOCUCTEM U
KYJBTYp» ypbosKocHucTeM
4.5 | buocdepa — VYuenue B. U. Bepuaackoro o ouocdepe. | PackpriBath cojiepkanue TEPMUHOB U
rio0anbHas ['panu1pl, cocTaB U CTpYKTypa HOHSTUN: Onocdepa, KUBOE BEIIECTBO,
AKOCUCTEMA 3EMIIU ouocgepsl. JKrBoe BEIECTBO U €r0 JMHAMHYECKOE pPaBHOBECHE.

bynkiun. OcodeHHoCcTH OnoCchephl Kak

Ouenusats Bkiana B. Y. Bepnaackoro
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r7100ambHON SKOCUCTEMBI.
JlunaMudeckoe paBHOBECHE 1 0OpaTHas
CBsI3b B Onocdepe.

Hemoncmpayuu:

Topmpemuwi: B. U1. BepHaackuii.
Tabauywl u cxemol: «O0IIas CTPYKTYpa
onocdepr», «PacnpocTpaneHne KU3HU
B Ouocdepe», «O30HOBBIN dKpaH
onochepb»

B CO3/laHUE yueHus o ouocdepe.
XapakTepu3oBaTh cOCTaB OMocdepsl,
(byHKIIUH ’KHBOTO BeIllecTBa OMocdepsl
U onpeaesTh (Ha KapTe) 00JI1acTH €ro
HauOOJIBIIIETO PACTIPOCTPAHCHHMS.
[TpuBOIUTH TPUMEPHI TIPOSBICHHUS
(GyHKLHIA 5KMBOTO BelllecTBa Onochepsl,
OMOreOXMMHUYECKOH J1eATEIbHOCTH
YeJI0BEKa.

[lepeuncnarbs ocobeHHOCTH OHOChEpHI
KaK [J100aIbHOM AKOCUCTEMBI 3eMJIH

4.6 | 3akOHOMEpPHOCTH KpyroBopoTs! BetiecTB u PackpbiBath cosiepkaHre TEPMUHOB U
CYIIIECTBOBAHUS OMOreOXMMUYECKHE IIUKJIIBI DJIEMEHTOB MOHSTUH: 1IEJTOCTHOCTH Orochepsl,
ouocdepsl (yrnepopa, a3ora). KPYrOBOPOT BEIIECTB,

3oHanbHOCTH OMochepbl. OCHOBHBIE OMOT€OXUMUYECKUE ITUKITBI

OMOMBI CyIIN. AJIEMEHTOB, 30HAIBHOCTH OUOC(heEpHI,

Jlemoncmpayuu: OMOMBI.

Tabauyvt u cxemvi: «KpyroBopot OnuceIBaTh KPyrOBOPOT BEILIECTB,

yraepoja B onocheper, «Kpyroopot OMOreOXMMUYECKHE ITUKITBI 230Ta U

a30Ta B IPUPOICH yraepojia B 6uocdepe.
OOBSICHATH TPUYUHY 30HATTLHOCTH
ouocdepsl. [lepeuncnars u
XapaKTepU30BaTh OCHOBHBIC OMOMBI
CyIIU 3eMIIH

4.7 | YenoBe4ecTBO YenoseuecTBO B Onochepe 3emiu. PackpeiBaTh cojiep:kaHre TEPMUHOB U

B Onocdepe 3emiu

AHTPONOTreHHBIC N3MCHEHHSI
B Ouocdepe. ['mobanpHBIC

MOHSATHUI: aHTPOIIOTEHHBIE U3MEHEHN,
HKOJIOTUYECKUN KPU3UC, TI100aIbHBIE
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AKOJIOTHYECKHE POOJIEMBL.
Jemoncmpayuu:

Tabauyvt u cxemol: «IIpumepHbIe
AHTPONOT€HHbIC BO3ACHCTBUS

Ha Ipupoay», « BaxxHelIne uCTOYHUKA
3arpsA3HEHUs BO3yXa U TPYHTOBBIX
Bo», «IlouBa — BaxkHeHIIasK
cocTasJsronias ouochepso», «DakToOpsl
Jierpajganuu nouBy, «IlapHUKOBBII
abdexT», «PakTophl paIuOAKTUBHOTO
3arpsizHeHus ouocgeps»; KpacHas
kaura P®, n300pakeHus 0XpaHIeMbIX
BHJIOB PACTEHUI U 5KUBOTHBIX

POOJIEMBI.

XapakTepuszoBaTh OMOC(hHEPHYIO POJIb
YyeJIOBEKa.

[IpuBOIUTH TPUMEPHI AaHTPOTIOTEHHBIX
U3MeHeHu# B Onocdepe.

OneHnBaTh MOCIEICTBUS 3arpsI3HEHUS
BO3/IYIIIHOM, BOJHOU CPEJIbl, U3MECHEHHUS
KJIUMAaTa, COKpaIieHus
O6ropa3zHooOpasusl.

dopMynUpOBaTh COOCTBEHHYIO MO3UIIUIO
110 OTHOIICHMIO K TJI00aJIbHBIM U
PETHOHAJIBHBIM AKOJIOTHYECKUM
npobJieMaM, apryMEeHTHUPOBATh CBOIO
TOYKY 3pEHUS.

HaspiBaTh NpUYUHBI OSIBJICHUS
IIPUPOIOOXPAHHON ITHKH,

PacKpbIBaTh 3HAYEHHUE Mporpecca

JUJIS1 IPEO0JICHHS SKOJIOTHYECKOTO
Kpu3uca

4.8

CocymiecTBoBaHuE
MIPUPOJIBI U
YyeJI0OBEYeCTBA

CocyuiecTBOBaHUE TPUPOJIBI U
yenoBedyecTBa. CoXpaHEHHE
Omopa3HooOpa3us Kak OCHOBA
ycroitunBoctu 6mocdepsr. OcHOBa
PaIMOHAIBHOTO yIIPABIICHHUS
IIPUPOTHBIMH PECYpPCaMH B UX
ucToiib30Banue. JlocTimkeHus OnoIoruu
U OXpaHa MPUPOJIBI.

PackpeiBaTh coiepKkaHue TEPMUHOB U
MOHSATUI: PAlMOHAIIBHOE
IIPUPOIOIIOIB30BAHUE, YCTOUUHNBOE
pa3BUTHE, KODBOIIOLIUAL.
XapaxkTepu3oBaTh PaLMOHAIBHOE
UCII0JIb30BaHUE IPUPOIHBIX PECYPCOB;
OCHOBHBI€ IOJIOKEHUA KOHLENIUU
YCTOMYUBOI'O Pa3BUTHUS
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Hemoncmpayuu:
Tabnuyvl u cxemwl.: «buocdepa u
4eJIOBEK»

HToro yacoB 1o teme 9
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO 34
YACOB I10 TTPOI'PAMME
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