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COJAEPXKXAHUE OBYUEHUA

10 KJIACC

Tema 1. buoJiorusi Kak HayKa

buonorust xak Hayka. CBsi3p OHMOJOTMM C OOUIECTBEHHBIMH, TEXHUYECKUMHU
U IPyTUMU €CTECTBEHHBIMH HayKaMu, puiiocopuen, STUKON, 3CTETUKON U TpaBoM. Poiib
Ouonorun B (POPMUPOBAHUM COBPEMEHHOM HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTMYECKHUX HaYK.

MeToapl MO3HAaHUSA JKUBOM NpPUPOIbl (HAOIIOAEHHME, SKCIIEPUMEHT, ONHUCAHHE,
U3MepeHue, KiaccupuKalys, MoIeIMpoOBaHIE, CTaTUCTHUECKass 00pabOoTKa JaHHBIX).

Hemoncmpauyuu:
llopmpemuwi: Y. [lapsun, I'. Menaens, H.K. Konbros, [x. Yorcon u ®@. Kpuk.
Tabauywl u cxemol: «MeToIbI NO3HAHUS )KMUBOU MPUPOBI.

Jlabopamopnvie u npakmuueckue padoomoi:
[Ipaktuueckas padora Ne 1. «/cnonb30BaHne pazauuHbIX METOI0B IPH U3YYECHHUH

OMOJIOTHYECKUX O0OBEKTOBY.

Tema 2. ’)KuBble cucTeMBbI U UX OPraHHU3ALUSA

XKusble cucteMbl (OMOCHCTEMBI) KAaK NpeaMeT u3ydeHus Ouonoruu. Oriauume
JKUBBIX CHCTEM OT HEOPIaHUYECKOU MPUPOJIBI.

CpoiicTBa OmocucTeM M UX pa3HOOOpas3ue. YPOBHU OpraHU3aluud OUOCHCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MOMYJISAIMOHHO-BUI0BOM,
AKOCUCTEMHBIN (OMOTreOLeHOTUYECKUI), OnoCchepHBIil.

Hemoncmpauuu:

Tabauywl u cxemol: «OCHOBHBIC TIPU3HAKH KU3HW», Y POBHU OpTaHU3AINH KUBOU
PUPOIBD.

Obopyodosanue: moaens monekynsl JIHK.

Tema 3. XuMu4ueckuii COCTaB M CTPOEHUE KJIETKHU

XUMHAYECKUN COCTaB KJIETKA. XHUMHUYECKHUE DIIEMEHTBI: MAaKpPO3JIEMEHTHI,
MHKPO3JIEMEHTHI. BoJla 1 MUHEpaJIbHBIE BEILIECTBA.

@yHKIMK BOABI U MUHEPAJIBHBIX BEMIECTB B KJeTke. [lonnep:;kanue 0CMOTHUYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue O€JIKOB. AMHHOKHCIOTBI — MOHOMEPBI OEJIKOB.
He3aMeHnMble W 3aMEHHUMbIE AMHHOKHCIOTBL. AMHWHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpBI O€ITKOBOW MOJIEKYbI (TIepBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMUYECKHE CBOMCTBA OeskoB. buonornueckue QyHKIMu OEIKOB.

depmeHTH — Oumosormueckue kartanu3aTtopbl. CTpoeHue ¢depMeHTa: aKTUBHBIN
1eHTp, cyocTtpatHas crnenuduanocts. Kodhepmentsl. Butamunbl. Otinudnst hepMeHTOB
OT HEOPraHUYECKUX KaTalln3aToOpPOB.



VYrieBoapl: MOHOCaxapuibl (TIOKO3a, prbo3a M JIe30KCHpu003a), TUcCaXapuIbl
(caxapo3a, JlakTo3a) MW  MoOJMCaxapuabl  (Kpaxmaja, TJMKOIeH, IeJUII0JI03a).
buonornyeckue QyHKIIMM yTIeBOAOB.

Jlunuael: Tpuraunepuanbl, pochonunuabl, crepouasl. ['uapoduibHO-TUIPODOOHBIE
cBoiicTtBa. buonornuyeckue Qynkimu snunuaoB. CpaBHEHHE YIJIEBOJOB, OEJIKOB U
JIMITAJIOB KaK HICTOYHUKOB YHEPTHUH.

Hykneunossie kucnotel: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucioT. Ctpoenne u ¢pynkuuu JHK. Crpoenune u pynkuun PHK. Bunsr PHK. ATO:
CTpOEHUE U DPYHKIIUH.

[uronorus — Hayka o kjeTke. Knerounas Teopusi — npuMep B3aUMOACHCTBUS UACH
¥ (haKTOB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHUS KICTKH.

Krnerka kak uenoctHast >kuBas cucrema. OOunIMe NpU3HAKK KIETOK: 3aMKHYyTas
Hapy>kHas mMeMOpana, mosiekynbl JIHK kak renetnueckuil ammapar, cuctemMa CHUHTE3a
Oeka.

Tumnbl KJIETOK: 3yKapuoTHuecKkas M Npokapuotuyeckas. OCOOCHHOCTH CTPOCHUS
npokapuoTudeckol kietku. Kiuetounas crenka 6akrepuii. CTpoeHHe 3yKapHUOTUYECKON
KJIeTKH. OCHOBHBIE OTIIMYMS PACTUTENLHOM, >)KUBOTHOM U TPUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHAs CTEHKA, TJIMKOKAJUKC,
ux ¢ynkuuu. Ilnazmatuyeckas memOpana, e€ cBoiictBa u ¢yHkuuu. llurornnazma
u e€ opranounbl. OgHomemOpanHbie opraHounbl kietku: OIIC, ammapat ['ombmxw,
au30cOMbl.  [lolyaBTOHOMHBIE  OpPraHOWABI KJIETKA: MHUTOXOHIAPUH, IUIACTUABL
[IpoucxoxaeHne MUTOXOHIpUH U tiacTuA. Buasl miactun. HeMemOpaHHble OpraHOU bl
KJIETKH: pUOOCOMBI, KJIETOYHBIH IEHTpP, LIEHTPUOJIU, PECHUYKH, XTYTUKU. DyHKIUU
OpraHouJI0B KJIETKU. BkitoueHus.

SAnpo — perynstopubli 1HeHTp kieTku. CTpoeHue sapa: sjuepHas 000JI0YKa,
KapuoIia3mMa, XpoOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

Jemoncmpavuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk, T. lllpann, M. Illnelinen, P. Bupxos,
Hx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panxina, K.M. bap.

Jluazpammer: «PacupeneneHue XUMMHUUYECKUX DJIEMEHTOB B HEXKHBOUW IPUPOIELY,
«PacnipeeneHne XUMUYECKUX 3JIEMEHTOB B )KUBOU IPUPOJIE».

Tabnuyvt u cxemovl: «llepuoguyeckass TabiUIla XUMHYECKUX DIIEMEHTOBY,
«CtpoeHue MoOJEKylIbl BOJb», «buocuHTe3 Oenka», «CTpoeHHe MOJEKYJbl Oelkay,
«Ctpoenue pepmentay, «Hyknennossie kuciotsl. JIHK», «Ctpoenne monekynst ATO»,
«CTpoeHue 3yKapuoTHYECKOW KIEeTKW», «CTpoeHUEe >XKMBOTHOM KIETKW», «CTpoeHHe
pacTUTENIbHOU KJIeTKW», «CTpoeHHE NPOKAPUOTHYECKOM KIIeTKn», «CTpoeHue sapa
KJIECTKN», « YTIEBOIBD), «JIMIMUIBIY.

Obopyoosanue: CBETOBOW MHKPOCKOM, OOOpyJIOBaHWUE HJisi TPOBEICHUS
HaOJIIOJICHUM, M3MEPEHHM, JOKCIEPUMEHTOB, MHKPOIpEIapaTbl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.



Jlabopamopnvle u npakmuueckue padomol:

Jlabopatopnast padota Ne 1. «M3yyeHue kaTanuTHUECKOW aKTUBHOCTU (EPMEHTOB
(Ha mpuMepe aMuIa3bl UK KaTanasbl)».

JlabopatopHast pabota Ne 2. «M3yueHue CTpoeHus: KIETOK PacTeHU, )KUBOTHBIX U
OaKTepHil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTH KJIETKH

O6MeH BemiecTB, WIM MeTa00MuM3M. AccUMIIAIUSA (TJIACTUYECKUH OOMEH)
U JUCCUMWUIIALIMS (PHEPreTUUeCKuid OOMEH) — JBE CTOPOHBI EAUHOTO IIpollecca
MeTabonmmu3ma. Ponb 3aKOHOB COXpaHEHHUS BEHIECTB M DHEPrUM B TMOHWMAaHUU
MeTabonmu3ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIN W rereporpodHbii. Pons depmeHTOB
B OOMEHE BEIIECTB U NMPEBPALICHUU YHEPTUU B KIIETKE.

®dotocunTe3. CBeroBasi U TemMHoBas (a3bl (poTocuHTe3a. Peaknuu porocuHTesa.
D¢ dextuBHOCTH PoTOcUHTE3a. 3HaUueHUE (HOTOCUHTE3A IS )KU3HU Ha 3emie. BiausHue
YCJIOBUU cpeapl Ha (POTOCHHTE3 M CIOCOOBI TMOBBIMICHUS €r0 MPOJAYKTUBHOCTU
y KYJIbTYPHBIX PacTCHUH.

XeMocHHTE3. XeMOCHUHTE3UPYIOIINE OaKTEpUU. 3HAUCHUE XEMOCUHTE3a JUIsl )KU3HU
Ha 3eMJIe.

OHepreTuuyeckuii oOMeH B KJeTke. PacuiemieHne BelIeCcTB, BbIIEICHUE
U aKKyMYJIUPOBAaHUE DHEPTUHU B KIIETKE. DTallbl SHEPreTUYecKoro oOMeHa. [ ukonms.
bpoxenune u ero Buabl. KuciaopogHoe OKHUCIEHUE, WIM KIETOYHOE JIbIXaHHE.
OxucnurensHoe pochoprmupoBanue. IPPEKTUBHOCTD YIHEPTETUUECKOTO0 OOMEHA.

Peakiuu matpuyHoro cuntesa. ['enernueckas unpopmanus u JJHK. Peanuzanus
reHeTudecko uHpopmanuu B KIeTKe. [ ©HeTHMYecKWil KO U €ro CBOWMCTBA.
Tpanckpuniusi — marpuunbiii cuate3 PHK. Tpancnsiius — 6GuocunTte3 Oenka. DTarbl
TpaHcisiiuu. KonupoBanue aMmuHokucioT. Pois pubocom B OnocuHTe3€e Oernka.

Heknerounsie (Gopmbl ku3HMU — BUPYChl. McTopusi OTKpBITUS BUPYCOB
(A.H. Wanosckuit). OCOOEHHOCTH CTPOCHHUS M JKMU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuil, )KMBOTHBIX M 4YETOBEKA, BBHI3BIBAEMBIC BHPYCAMHU.
Bupyc ummynoneduiura uyenoBeka (BHUY) — BoszOymurens CIIWla. OOpartnas
TPaHCKPUIIIKS, peBepTa3a U uHTerpasa. [Ipoduinaktuka pacnpocTpaHEeHUsT BUPYCHBIX
3a00JIeBaHU.

Hemoncmpauuu:

Ilopmpemwvi: H.K. Konbos, JI.1. UBanosckuii, K.A. TuMupszes.

Tabnuyvt u cxemwvr: «Tunel nutanus», «Metabonuzm», «MUTOXOHAPUSY,
«HepreTUYecKuii  oOMeH», «XiopomaacT», «®Dorocuntesy, «Crtpoenue JIHK»,
«CtpoeHue u (QPyHKIMOHUpOBaHUE TeHay, «CuHTe3 Oenka», «['€HeTHYeCKHil KOm»,
«Bupycw»y, «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1uka Bupyca CII]/la,
oakTeprodaray, «Pemmmkarus JTHK.

Obopyoosanue: wmopaenu-ammnkanun «Yasoenue JIHK wu  Tpanckpumnims»,
«buocunres 6enka», « CTpoeHue KIeTku», Mojieib cTpykrypsl JJHK.



Tema 5. Pa3MHO:KeHMe U MHAUBUIYAJbHOE PA3BUTHE OPTraHU3MOB

KiieTouHbli UK, WK )KU3HEHHBIN UK Ki1eTKkU. MaTepdasa u murtos. [Ipoieccsl,
nporekatoume B uHTepdaze. Permumkanms — peakiuss marpuuHoro cunresa JIHK.
Ctpoenne XxpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHIIL. JIUIJTONIHBINA U TallJIONTHBIN
XpPOMOCOMHBIE HaOopbl. XpomaTuibl. [[uTONOrMYEeCKHE OCHOBBI PAa3MHOXKCHHS H
WHIUBUYaIbHOTO Pa3BUTHS OPraHU3MOB.

Henenne knetku — Muto3. Craguu Murtosza. [Iporieccrl, mpoucxoasiiue Ha pa3HbIX
cTaausX MUTO3a. bruomornueckuii cMpIc MUTO3a.

[Tporpammupyemasi THOENb KIETKHA — allONTO3.

@opMbI pa3MHOXKEHHUS OpraHU3MOB: Oecrnojioe U ToJioBoe. Buabl Oecronoro
Pa3MHOXKEHUS:  JIeJIEHWE HaJBOE, IIOYKOBAHME OJHO- U  MHOTOKJIETOYHBIX,
CIopooOpa3oBaHUe, BEreTaTUBHOE pa3MHOXKeHUEe. VICKyCCTBEHHOE KJIOHUPOBAHHE
OpraHu3MOB, €T0 3HAYCHUE JIJIsI CEJICKIUU.

[TonoBoe pazMHOKEHHE, €r0 OTIUYUS OT OECIIOJIOTO.

Meito3. Craguu wmeno3a. Ilpomeccel, npoucxomsmme Ha CTaausaxX Meno3a.
[ToBenenne xpomocoMm B Mero3ze. Kpoccunrosep. buosiorndecknii cMbICil M 3HaYEHUE
Meno3a.

["ameTorenes — mpoiiecc 0Opa3oBaHUs IMOJOBBIX KJIETOK y JKMBOTHBIX. [lomoBbie
JKeJe3bl: CEMEHHUKU U sSudHUKUA. OOpa3oBaHHE U Pa3BUTHE IMOJIOBBIX KIETOK — ramMeT
(cmepmaTto3ouy, AMIEKIETKa) — crepMaroreHe3 U ooreHe3. OCOOEHHOCTH CTPOCHMS
ANIEKJIETOK U criepMaro3ouoB. OmnoaorBopenue. [laprenorenes.

NunuBunyanbHoe — pa3BuTUe  (OHTOreHe3).  OMOpHUOHAJIbHOE  Pa3BUTHE
(omOpuorenes). Jrambl AMOPUOHATIBHOTO PA3BUTHUSI y TIO3BOHOYHBIX >KMBOTHBIX:
npoOieHue, racTpyJisiius, OpraHOT€HE3. [TocTamOproHaNbHOE pa3BUTHE.

Tunel MOCTAIMOPUOHATIBHOTO PA3BUTHUA: MPSAMOE, HempsMoe (JIMYMHOYHOE). BnusHue
cpenbl Ha pa3BUTUE OPraHu3MoOB, (HAKTOPBI, CHOCOOHBIE BBI3bIBATH BPOKAEHHBIC
YPOZCTBA.

Poct u pa3Butue pacreHnii. OHTOr€HE3 LIBETKOBOTO PACTEHMSI: CTPOEHUE CEMEHH,
CTaJ1H Pa3BUTHSL.

Hemoncmpavuu:

Tabauyvr u  cxemvi: «DOpMBI  Pa3MHOXKEHHSI OpraHuU3MOB», «JIBoitHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX PACTEHHI», «BeretaTuBHOE pa3sMHOKEHUE PACTEHUNY,
«/lenenue knetku 6akTepuity, « CTpOCHHUE MOJIOBBIX KIETOK», «CTPOSHUE XPOMOCOMBDY,
«Knerounsiii ki, «Pemmmkarmusa JHK», «Mutoszy», «Meios», «IlIpsamoe u Henpsimoe
pazBuTue», «l'amMeToreHe3 y MIICKONMUTAOMIMX M YeloBeKa», «OCHOBHBIE CTaauu
OHTOT€HE3a».

Obopyodosanue: MHUKPOCKOTI, MHUKpOTpenapaThl «CriepMaTo30u1bl
MJICKOTIUTAIOWIETO», <« SlileKkneTka MileKkonuTaromero», «Kapuokunes B kieTkax
KOpEILIKa JIyKa», MarHuTHas MoJeNb-amuinkanus «Jlenenue knerkm», moxens [IHK,
MOJIeNTb MeTa(azHON XPOMOCOMBI.



Jlabopamopnvle u npakmuueckue padomol:

Jlabopatopnas pabora Ne 3. «HaGmrogeHne MuTo3a B KJIETKaX KOHYHMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKPOTIpENapaTaxy.

JlabopatopHasi padota Ne 4. «M3yyeHue CTpOCHUs TMOJIOBBIX KJIETOK Ha TOTOBBIX
MUKPOTIpenapaTaxy.

Tema 6. HaciieacTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB

[Ipenmer u 3amaum reHetuku. Mcropus pas3Butus reHetuku. Posb nuromoruum
¥ SYMOPHOJIOTHH B CTAHOBJICHUH T'€HETHKU. BKJam pocCHICKUX U 3apyOeKHBIX YUEHBIX
B Pa3BUTHE TCHETHKU. MeToabl T€HETUKH (THOPHIOJOTHUUECKUN, ITUTOTCHETHUYECKUH,
MOJIEKYISIpHO-TeHETHUEeCKUil). (OCHOBHBIE TE€HETHUYECKHE TMOHATHS. [ eHeTuyeckas
CHMBOJIMKA, UCTIOJIb3yEMAs B CXEMaX CKPEIIUBAHUN.

3aKOHOMEpPHOCTH HAcJeI0BaHUsl MPU3HAKOB, YyCTaHOBIECHHbIe [. Menpaenem.
MonorubpuiHoe CKpeluBaHue. 3aKOH €UHO-00pa3usi THOPUIOB MEPBOTO MOKOJICHUS.
[IpaBuno TOMUHUPOBAHUA. 3aKOH PaCIICIUICHUS MPU3HAKOB. [ MIIOTE3a YMCTOTHI TaMeT.
[TomHOE 1 HEMOTHOE JOMUHUPOBAHHUE.

JIuruOpuHOE CKpEIIMBaHWE. 3aKOH HE3aBUCHMOTO HACIICIOBAaHMS IPU3HAKOB.
[{uToreHeTHuyeCKue  OCHOBBI ~ JUTHOPHUIHOTO  CKpEIIMBaHMI.  AHaJIU3HPYIOIIEe
ckpenuBanue. lcnonb30BaHWE AaHATM3UPYIOLIETO CKPEIIMBAHUA I OIPEICIICHUS
T€HOTHUIIa OCOOHU.

CuerieHHOe HaclieoBaHue mpu3HakoB. Pabora T. Moprana mo cuerieHHOMY
HACJIEIOBAaHUIO T€HOB. HapymieHne CuerieHust reHOB B PE3YJIbTaTE KPOCCHHTOBEPA.

XpOoMOCOMHas TEOPUS HACIIEICTBEHHOCTH. [ €eHETHUECKUE KapThl.

I'enetuka mojia. XpOMOCOMHOE OIpenesieHue Imoja. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['oMOraMeTHbIE U TETEPOraMETHBIE OpraHu3Mbl. HacnenoBanme nprus3HaKkos,
CILIETJICHHBIX C MOJIOM.

N3menunBOCTh. BUIBI N3MEHUYNBOCTHU: HEHACJICACTBEHHAS U HACIEACTBEHHAsA. Posib
cpenbl B HEHACJIEICTBEHHOW HM3MEHUYMBOCTU. XapaKTePUCTUKA MOIUPUKAIMOHHOM
W3MEHYMBOCTH. BapuannoHHBIM PO W BapualMoHHas KpuBad. Hopma peakuun
npu3Haka. KojmuecTBEeHHbIE U KaY€CTBEHHBIE PU3HAKKA U X HOpMa peakiuu. CBoMCTBa
MOU(DUKAITMOHHOW U3MEHUYUBOCTH.

HacneactBennas, WM TE€HOTUNHYECKAas, M3MEHUYHMBOCTh. KomOuHaTHBHAS
U3MEHYMBOCTh. Mel03 U MOJOBOM MPOIIECC — OCHOBA KOMOMHATUBHON M3MEHUHUBOCTH.
MytanyonHass u3MeHYuBOCTh. Kraccudukanuss MyTanuil: T€HHbIE, XPOMOCOMHEIE,
reHoMHble. YacTora W npuuuMHBL MyTanuil. MyTarenable  (akTopbl. 3aKOH
TOMOJIOTUYECKUX PSAZIOB B HAacaeACTBeHHOM n3MeHnunBoctu H.U. BaBumoga.

BuesnepHas Hacie1CTBEHHOCTh U U3MEHYUBOCTb.

I'enetruka yenoBeka. Kapuorumn denopeka. OCHOBHBIC METOAbI TEHETUKH YEJIOBEKA:
reHeaJornuecKui, OJIM3HEIOBBINA, IUTOTCHETUYECKUN, OMOXUMUYECKHUI, MOJICKYJISIPHO-
TCHETUYECKUIA. CoBpeMeHHOE ONpeAeIICHUE TeHOTHIIA: MOJIJHOT€HOMHOE
CEKBCHUPOBAHWE, TE€HOTUIUPOBaHHWE, B TOM uucie ¢ nomonpo [I[P-ananu3a.
HacnencrBenHnie 3a001eBaHus YeJIOBEKA: TEHHBIE 00JIE3HU, O0JIE3HU C HACJICACTBEHHOMN



IPEIPACIONOKEHHOCThIO, XpOMOCOMHbIE Oosie3HH. CoMaTH4ecKHe W TeHepaTHBHBIC
myTtauuu. CtBosoBble KieTKU. IIpuHLUMIBI 310pOBOrO 00pa3a >KWU3HM, AMATHOCTUKH,
npoUIaKTUKA W JIGYECHUS TEHETHYEeCKHX Ooje3Hedl. Meauko-reHeTH4ecKkoe
KOHCYJIbTUPOBaHHE. 3HAYEHNE MEIUIMHCKON T€HETUKU B NPEIOTBPAILICHUH U JICUEHUN
IeHETUYECKUX 3a00JIEBAaHUN YEIIOBEKA.

Jemoncmpavyuu:

llopmpemwi: I'. Mennennb, T. Mopran, I'. ne @pus, C.C. UYerBepuKOB,
H.B. Tumodeer-Pecosckuii, H.J. Bapuios.

Tabnuyvt u cxemol: «MOHOTHOPHUIHOE CKPEIIMBAHME W €T0 IUTOICHETHYECKas
OCHOBa», «3aKOH pacUICIJICHUS M €ro I[UTOTCHETHYECKasl OCHOBa», «3aKOH YUCTOTHI
ramer», «JlurubpumHoe ckpenmBanuey, «lluTonornyeckue OCHOBBI JUTHOPHUIHOTO
cKpeuBanusa», «Menosy», «B3aumoaencTBue ajienbHBIX TE€HOBY», «l eHeTnueckue
KapThl PACTEHUM, >XUBOTHBIX M 4YelIOBEKa», «['eHeTmka mnomay, «3aKOHOMEPHOCTHU
HACJICIOBAHUS, CIIEIJICHHOTO ¢ ToJIoM», «KapuoTumnsl 4yenoBeka U KUBOTHBIX», «BUabl
U3MEHYUBOCTHY, «MoaudukanmonHas HU3MEHYUBOCTHY, «HacnenoBanue pesyc-
dakTopay, «I'eHeTHKa rpynn KpoBu», «MyTarimoHHass U3MEHUUBOCThY.

Obopydosanue:  MoJenu-anmukanuu  «MOHOTHOPUIHOE  CKpELIMBAHUE,
«HemonHoe  moMuHHMpoBaHHe»,  «JluruOpumHoe  ckpemmBaHue», «llepekpécr
XpOMOCOM», MHKPOCKOIT M MHKpompenapar «Jlpozoduna» (Hopma, MyTaruu (OpPMBI
KpBUIbEB M OKPACKH Telia), repbapuii «I'opox moceBHOM».

Jlabopamopnule u npakmuueckue padoomol:

Jlabopatopnas pabota Ne 5. «M3yueHuwe pe3ynbTaTOB MOHOTHOPHIAHOTO U
TUTHOPUIHOTO CKPEIIMBAHUS Y NIP030(UIIbl Ha TOTOBBIX MUKPOIIPENapaTaxy.

Jlabopatopuast pabora Ne 6. «M3ydyenne MoAupUKAIIMOHHONW W3MEHUYMBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PAJIa ¥ BAPUALTMOHHON KPUBOW».

Jlabopatopnasi pabora Ne 7. «AHanu3 mMyTanuii y Apo30(uiibl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTraeckas padota Ne 2. «CocTaBieHre U aHATTU3 POJAOCIOBHBIX YETIOBEKAY.

Tema 7. Cenexuusi opranu3mMoB. OCHOBbI 0MOTEXHOJIOTHH

Ceneknups Kak HayKa U IPOLECC. 3apOKACHUE CEIEKIIUU U JOMECTUKALUA. Y UCHHE
H.U. BaBunoBa o 1eHTpax MPOUCXOKIACHUS U MHOTO0Opa3usi KyJIbTYpHBIX PacTEHUH.
[{eHTpBI TPOUCXOXKICHUS TOMAITHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METOJbl CeNeKIMU. MaccoBbli M WHAMBHUIYaATbHBIM OTOOPHI
B CEJICKIIMM pACTEHUM U KUBOTHBIX. OIlEHKa 53KCTEphepa. bBIM3KOpOICTBEHHOE
CKpeuuBanue — HOpuauHr. Yncras nunus. CKkpellluBaHue YUCThIX TuHuM. ['eTeposuc,
wi rubpuaHas cwia. HeponcTBeHHoe ckpemuBaHue — ayTOpuauHr. OtaanéHHas
rubpuau3anus u e€ ycrnexu. MICKycCTBEHHBIM MyTareHe3 W MOJy4YeHUE MOJUIIIOUIOB.
JlocTrxkeHus CeIeKINNA PaCTeHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHomOrNs Kak 0Tpaciib MpOM3BOACTBA. | €HHAsA HH)KEHEPHS. JTalbl CO3/IaHMS
pexomOuHanTHOW JIHK m Tpancrennsix opranm3moB. Kierounas wHXEHEpHS.



Kierounbie KynpTypbl. MUKpPOKIOHAIBHOE pa3sMHOXKEHUE pacTeHuil. KiionupoBaHune
BBICOKONIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX  OPraHU3MOB.  OKOJOTHYECKHE
u sTryeckue npodaemsl. MO — reHeTHuecKd MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpauyuu:

Ilopmpemwvi: H.W. Basunos, 1.B. Muuypun, I'./]. Kapneuenko, M.®. 1BaHoB.

Tabauysl u cxemwl: xapta «L{eHTpBI MPOUCXOXKACHUSI U MHOT000pa3us KyJIbTypHBIX
pacteHui», «Ilopoabl nOMamHUX XUBOTHBIX», «CoOpTa KyJIbTYpHBIX PpPACTEHHID,
«Otnanénnas rudpuauzanus», «Padoter akanemuka M.®. MBanoBay, «Ilonmumionaus»,
«OO0BekThl ~ OMoTexHosorum»,  «Kilerounsle  KydabTypel M KJIOHHPOBaHUEY,
«KoHcTpynpoBaHuE U NEPEHOC TEHOB, XPOMOCOM.

Obopyoosanue.: MyISKY TII0JI0B U KOPHEIUIOIOB AUKUX (GOPM U KYJIbTYpPHBIX
COpPTOB pacTeHuii, repdapuil «CenbCKOX035MCTBEHHBIE PACTEHUS.

Jlabopamopnsle u npakmuueckue padomal:

Okckypeusi « OCHOBHBIE METOJIbI U JOCTHKEHUS CEICKIIUUA PACTCHUM U )KUBOTHBIX
(Ha CEJNIeKIMOHHYIO CTaHIUI0, TUIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIN YYaCTOK,
B TEIUTMYHOE XO3SMCTBO, Ja00paTOPHIO arpOyHUBEPCUTETA UIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBosroninoHHAs OMOIOTHS

IIpeanochbuUIKM BO3HUKHOBEHHMSI HBOJIFOLIMOHHONW TEOPUU. DBOJIIOLIMOHHAS TEOPUS U
e€ MecTo B Onosioruu. BimsiHre 3BOIOLMOHHON TEOpUN HAa Pa3BUTHE OUOJIOTHH U IPYTUX
HayK.

CeugerensctBa  sBoyonud.  [lameoHTONOrMYecKue:  MOCIEAOBATEIBHOCTD
NOSIBJIEHUS. BUJOB B  TAJCOHTOJOTMYECKON  JIETONMUCH, MEpeXoAHble  (HOPMBIL.
buoreorpaduyeckue: cxoncTBo u paznuune ¢hayH u GIop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA M  pa3nuuusi 5SMOPHUOHOB pPa3HbIX BHJIOB
MO3BOHOYHBIX.  CpaBHUTENBHO-AHATOMUYECKHE:  TOMOJIOTHYHBIE,  aHAJOTHWYHBIE,
pPYIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METa0OJIMUYECKMX TMyTed y BCexX
OpPraHU3MOB.

OpomonnonHas teopust Y. Jlapsuna. [Ipennockuiku BOSHUKHOBEHUS JapBUHU3MA.
JIBvKyIue CUibl ABOMIONMU  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHUE
OpU  OTPaHUYEHHOCTH  PECYpCOB, HEONpelen€HHas  W3MEHYUBOCTb, OOphOa
3a CyIIECTBOBAaHUE, €CTECTBEHHBIN O0TOOD).

Cunternueckas teopus 3Bomtonnn (CTI) u €€ OCHOBHbBIE MOJIOKEHUSI.

MukposBosronus. [Tomynsuns kak eAMHUIA BUAA U SBOJIIOLINH.

JBvxymue cuibl (PaxTopbl) SBOITIOIMN BUOB B IPUPOe. MyTarimoOHHBIN TTPOIIece
¥ KOMOMHATUBHAS U3MEHYUBOCTH. [lomynsiiinonHbie BOIHBI U ipeiid rerHoB. M3omsnus u
MUTpaIus.

EctectBenHbIi 0TOOp — HanpaBIsAomMid (hakTop 3BoIOUU. DOPMBI €CTECTBEHHOTO
oTOopa.



[IpucnocoOaeHHOCT, OPraHM3MOB Kak  pe3ynbTarT HBomouud. [Ipumepst
MPUCTIOCOOJICHUI Y OpraHu3MoB. ApoMOP(O3bl U UIUO-aIANITALIUH.

Bun u Bunoo6pazoBanue. Kpurepuu Buna. OcHoBHbIE (hOPMBI BUTO00OPA30BaAHUS:
reorpaduueckoe, SKOI0rHIecKoe.

MakposBomorusi.  @opMmbl  3BOJNIOUMU:  (QuUiIeTHYECKas,  JUBEpreHTHas,
KOHBEpIreHTHas1, apajuiesbHas. HeoOpaTUMOCTh 3BOJIOLIHH.

[IpoucxoxneHne OT HECNEeUHAIN3UPOBAHHBIX MNpeakoB. IIporpeccupyromas
crenuanu3anrs. AJaNTUBHAS pagualus.

Hemoncmpauyuu:

Ilopmpemuwi: K. JIunnen, JK.b. Jlamapk, Y. {apsun, B.O. KoBanesckuii, K.M. bap,
2. I'ekkenb, @. Mromnep, A.H. Cesepiios.

Tabauywl u cxemol: «Pa3BuTHE OPraHUYECKOTO MUpa Ha 3eMIie», «3apoIbIiiu
MO3BOHOYHBIX UBOTHBIX», «Apxeontepukcy», «Dopmbl 00pbOBI 3a CyIIECTBOBaHHEY,
«EcrecTtBeHHBI 0TOOpY», «MHOroo0pa3ue copToB pacTeHuin», «MHorooOpasue nopos
KUBOTHBIX», «llomymsimun», «MyTallMOHHAsT HW3MEHYUBOCTBY, «APOMOPQO3bI»,
«Mnnoanantamuny, «O0mas aereHepanus», «J[Brwxyime cuibl 3Bosonuny, «Kapra-
cxema Mapmipyta mnyrtemectsus Y. JlapBuna», «bopsba 3a cylllecTBOBaHHE»,
«IIprucnocoONeHHOCTh ~ OPraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUE,
«DKOJIOTHYECKOE BUI0O0OPAa30BAHUE.

Obopyoosanue. KOIJIEKIHUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKpPAaCKH, HaOOp
IJIOJIOB U CceMsIH, KosuteKuusi «IIpuMephl 3allUTHBIX MPUCITOCOOIEHUN Y KMBOTHBIX,
Mozienb «OCHOBHBIE HAampaBl€HUS JBOMIOLUM», O00BEMHas Mozaenb «CTpoeHue
TOJIOBHOTO MO3T'a MO3BOHOYHBIX).

buoreorpaguueckas kapra Mupa, KoeKus «PopMbl COXPaHHOCTH UCKOMAEMbIX
KUBOTHBIX W pacTeHUi», Moaenb anmaukanusa «llepekpécTt XxpoMocom», BiIa)KHBIE
npenapatbl «Pa3BUTHE HACEKOMOToy», «Pa3BUTHE JATYLIKW», MUKpOIpenapar
«/Ipozoduna» (Hopma, MmyTrauuu GOpMbl KPbUIHEB U OKPACKH TETIA).

Jlabopamopnsle u npakmuueckue padomot:

Jlabopatropnas pabota Ne 1. «CpaBHeHHEe BUIOB 1O MOP(HOIOTUUECKOMY
KPUTEPHIOY.

JlaGoparopHass pabora Ne 2. «OmnucaHwe MNPUCTIOCOOJICHHOCTH OpraHU3Ma
1 € OTHOCUTEIHPHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE *KU3HU HA 3emJie

JloHaydHbIE TIPEACTABICHHUS O 3apOXKICHUM JKW3HHU. HayuHbple runoressl
BO3HUKHOBEHUS KU3HU Ha 3emiie: aduoreHe3 U maHcrnepMmus. XUMHUECKas SBOITIOIHSL.
AOUOTEHHBIN CUHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPTAHUUECKUX. DKCIIEPUMEHTATBHOE
MOATBEPKACHUE XHUMHUYCCKOW HBomronuu. HadvanpHble d3Tambl  OHOJIOTHYECKOM
somonuu. l'unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHUE MNpOTOKIETKU. IlepBble kieTtkn u ux s3Bomonusa. DdopmupoBaHue
OCHOBHBIX I'PYIIII ’KUBBIX OPraHU3MOB.



PazButne xu3Hu Ha 3emiie 1Mo spam u nepuoaam. Karapxei. Apxelckas
U IpoTepo3orickas Apbl. [laneo3oiickast apa u e€ nmepruoabl: KEeMOPUNHCKUH, OPJIOBUKCKHM,
CUJIypUMCKHN, TE€BOHCKHUM, KAMEHHOYTOJIbHBIN, IEPMCKUM.

Me3o30KicKkas 3pa U €€ EPUOIbl: TPUACOBBIN, FOPCKU, MEJIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBbINM, AHTPONOTEHOBBIH.

XapakTepucTuKa KIMMaTa M TE€OJIOTMYECKHX MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIUU PACTUTENILHOTO U dKUBOTHOTO MUpPa. ApoMop(]o3bl y paCTEHHM U JKUBOTHBIX.
[losiBnenue, pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

CucremMa OpraHMYecKOro MHpa Kak oOTpaxkeHue SBoaonuu. (OCHOBHbIE
CUCTEMAaTUYECKHUE TPYIIIBI OPIraHU3MOB.

DOBOJIOLMS 4YEOBEKAa. AHTpPONOJIOTHS Kak Hayka. Pa3BuTue mnpeacraBieHU
0 MPOMUCXOKACHUM YeT0oBeKa. MeToIbl U3y4eHHs aHTpororenesa. CXoJIcTBa U pa3audus
YEJIOBEKa U )KMBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YEIOBEKA.

JIBxytue cuiibl (akTopbl) aHTpornorene3a. HacnencrBeHHass M3MEHYMBOCTh U
€CTECTBEHHBII 0TOOp. OOmIEeCTBEHHBIN 00pa3 *WU3HHU, W3TOTOBJICHHE OPYIUW Tpy[a,
MBIIIEHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU SBOJIOLMU YEJIOBEKA: ABCTPAIONUTEKH, YeIoBeK
yMmensli, YenoBek npsamoxonsamuid, YenoBek HeaHIepTaabCKui, YenoBeK pa3yMHBIN.
Haxoku MCKOMaeMbIX OCTATKOB, BPEMsI CYLIECTBOBAaHHS, 00JIACTh PacCIpOCTPAaHEHUS,
00BEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYyIHSL.

UYenosedeckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BponeouaHas (eBpasuiickasi),
HErpOo-aBCTpaAJIOUIHAS (PKBATOpHUAJIbHAS), MOHTOJOMAHAS (a3MaTCKO-aMepUKaHCKas).
YepTbl NOPHUCHOCOOJIEHHOCTH TMPEACTABUTENEH UYEIOBEYECKUX pac K YCIOBUSIM
cyiectBoBaHus. EnuHcTBO yenoBeueckux pac. Kpuruka pacusma.

Hemoncmpavuu:

llopmpemuwi: ®©. Pean, JI. Ilactep, A.M. Onapun, C. Mumnnep, I'. FOpu, Y. [lapBuH.

Tabnuyvr u cxemwvr: «Bo3nukHoBeHue CoJaHEUYHOM CHCTEMBI», «Pa3Butune
OpraHndeckoro  Mmupa»,  «PactutenbHas  kietka», <«OKUBOTHas  KIIETKay,
«ITpokapuoTnueckass kietka», «COBpEeMEHHasi CHCTEMa OPraHMYECKOTO MHPAY,
«CpaBHEHHE aHATOMUYECKUX YEePT CTPOCHUS YEJIOBEKA U YEJIIOBEKOOOPA3HBIX 00€3bsIHY,
«OCcHOBHBIE M€CTa MAJIEOHTOJIOTMYECKUX HAXOAOK MPEAKOB COBPEMEHHOT'O UEJIOBEKAY,
«/pesHenmme roam», «JpeBHue mroam», «llepBele  COBpPEMEHHBIE  JIFOAWY,
«HenoBeuecKue pach».

Obopyoosanue: mynsxu «lIpoucxoxaenue yenoBeka» (OIOCTBI aBCTpaJoONUTEKA,
MUTEKAHTPOTNa, HeaHAepTaliblla, KPOMAHbOHIIA), CJCTKU WIM W300paKeHHUS] KaMEHHBIX
OpyAMil  TMEepBOOBITHOTO  ueloBeKa  (KaMHHU-YoMNIephbl,  pyOuia,  ckpebna),
ICOXPOHOJIOTHYECKasT TalnuIa, KOJUIeKIUs «®DOpMbl COXPAHHOCTH HCKOMAEMBbIX
YKUBOTHBIX U PACTCHUIN».

Jlabopamopnwle u npakmuueckue padomul:
[Ipaktuyeckass pabora Ne 1. «M3ydeHwe UCKOMAEMbIX OCTATKOB pPaCTEHUM
Y )KUBOTHBIX B KOJUICKLIHASIX).



DKCKypcust « DBOMIOLNS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHbIN
WU KpaeBeaUeCKUM My3e).

Tema 3. Opranu3mbl U OKpPY:KaUIIas cpeaa

DKOJIOTHSI KAaK HaykKa. 3aJadd W pas3esibl AKOJOrMU. MeToabl 3KOJOTMYECKHX
MCCJIEIOBAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHMA OpPraHU3MOB: BOJHAs, HA3€MHO-BO3YyILHAs, IIOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckne  ¢aktopel. Kmaccudukamuss — sxonmoruyeckux — (pakTOpPOB:
abuoTnueckue, OMOTHUECKUE M aHTPOIOTeHHbIe. J[eficTBUE HKOIOTUYECKUX (DAaKTOPOB
Ha OpPTraHU3MBI.

AbGuotndeckue (QakTophl: CBET, TeMmIepaTypa, BIAXHOCTb. {DOTomepruoau3M.
[TpucnocoOnennst OpraHu3MoB K JACWCTBUIO abuoTHueckux (aktopos. buonoruueckue
PUTMBI.

buotnueckue ¢daktopel. Buiubl OMOTHYECKMX B3aUMOJECUCTBUI: KOHKYpPEHIIMS,
XUIIHUYECTBO, CcUMOMO3 u ero Qopmel. llapasutusm, koomepanusi, MyTyajau3M,
KOMMEHCAJIU3M  (KBapTHPAHCTBO, HaxJICOHMYECTBO). AMEHCaIu3M, HEUTpaIu3M.
3HaueHHe OWOTHUYECKMX  B3aUMOJEHCTBUUA  JUIsl  CYLIECTBOBAHUS  OPraHU3MOB
B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAaPAKTEPUCTUKH MOMYIsUnd. OCHOBHBIE IMOKA3aTENN MOMYJISLINY:
YUCJIIEHHOCTD, IUIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IIPUPOCT, MUTpanys. JnHaMuka
YUCJIICHHOCTH NOMYJISLNN U €€ PETyIISLUS.

Hemoncmpauuu:

llopmpempsi: A. I'ym6onbar, K.®. Pynse, O. ['exkerns.

Tabnuyvt u cxemwvr: xapta «llpupomnsie 30HBI 3eMiu», «Cpeabl OOUTaHUS
opranu3aMoB», «®Doronepuoauzm», «llonmynamum», «3aKOHOMEPHOCTH  poOCTa
YUCJIEHHOCTU MONYJSAUUUA UHPY30puu-TyPenbkny, «[luiesbie nenm.

Jlabopamopnvie u npakmuueckue paoomoi:

Jlabopatopuass pabora Ne 3. «Mopdonoruyeckue 0OCOOCHHOCTH pPaCTEHUMN
U3 Pa3HBIX MECT OOUTAHUSD.

Jlabopatopnas padota Ne 4. «BnusiHue cBeTa Ha pOCT Y pPa3BUTHE YEPEHKOB
KoJIeycay.

[Tpaktraeckas pabota Ne 2. «Iloacd€r MIOTHOCTH MOMYJSANN Pa3HBIX BUOB
PaCTEHUI».

Tema 4. CoobuiecTBa U IKOJIOTMYECKHE CUCTEMBI
CooOmiectBo opraHu3MoB — OuoueHo3. CTpyKTypsl OHOILIEHO3a: BHIOBaf,
POCTpaHCTBEHHasA, Tpoduueckas (nuiuenas). Buabi-noMmuHantel. CBsi3u B OMOLIEHO3E.
DKOJIOTHYECKHE CUCTEMBI (3KocucTeMbl). [loHsAITHE 00 SKOCHCTEME M OUOTCOIICHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTHI YKOCHCTEMBI: TIPOAYIICHTHI, KOHCYMEHTHI, PEAYIICHTHI.
KpyroBopoT BelecTB u MOTOK SHEPTHH B 3KocucTeMe. Tpoduueckue (MULIEBbI€) YPOBHU
skocucteMbl. [IumeBsie 1enu u cetu. OCHOBHBIE MMOKa3aTel KOCUCTEMBI: Onomacca,



OPOAYKIMS. OKOJOTMYECKHE MUPAMHIbI: TPOAYKIIMH, YHCIEHHOCTH, OHOMACCHI.
CBOICTBa 3KOCUCTEM: YCTOMUNBOCTh, CAMOPETYJIALUS, pa3BUTHE. CyKlieccus.

[IpuponHble 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p U pPEK. ODKOCHUCTEMA XBOWHOIO
WA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpONIOreHHbIE HKOCUCTEMBI. ATpPOIKOCHCTEMBI. YpOoskocucTeMsl.
bronornueckoe u X034iCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasne kak (akTtop ycToWumBocTH dKocucteM. CoxpaHeHue
OMOJIOrMUYECKOT0 pazHoO0Opa3us Ha 3emile.

Yuenue B.W. Bepnanckoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa 6mocheps.
Kupoe BemectBo M ero (QyHkuuu. OcoOeHHOcTH Ouochepbl Kak TINIOOAIbHOU
’KOCHCTEMBI. /[uHaMuueckoe paBHOBECHE U 00paTHas CBsA3b B Ouocdepe.

KpyroBopoTsl BeliecTB 1 OMOT€0XUMUYECKHE LIUKIIBI 2JIEMEHTOB (YIJIepo/ia, a30Ta).
3oHabHOCTH OMOCcPepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBedecTBO B Onocdepe 3emiin. AHTPOINOTEHHbIE M3MEHEHUs B Ouocdepe.
['1o6anbHbIE 3KOJIOTUYECKHE TPOOIIEMBI.

CocymiecTBoBaHHE PUPOBI U YenoBeuecTBa. CoxpaHeHne 6uopa3sHooOpasus Kak
OCHOBa ycToHuMBOCTU Onocdepbl. OCHOBA PallMOHAIBLHOTO YIPaBICHUSI IPUPOIHBIMU
pecypcamu B UX UCIONIb30BaHue. JlOCTIKEeHNU OMOJIOTHHU B OXpaHa MPUPO/IBL.

Jemoncmpavyuu:

Ilopmpemuwi: A JIx. Tenciu, B.H. Cykaués, B.W. Bepnaackuii.

Tabnuyer u cxemwr: «llumeBble nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponusie coobmectBay, «llenu mnuTaHus», «IKoJOTHUECKAs MHUPAMUIAY,
«buocdepa u uenoBek», «IKOCUCTEMA IIUPOKOJIUCTBEHHOTO Jiecay, «IKOocHucTeMa
XBOMHOIO Jecay, «broneno3 Bogoéma», «ArpoueHos», «lIpumepHepie aHTpONIOTEHHBIE
BO3JCUCTBUS Ha Npupoay», «BaxHeWline WCTOYHHMKHA 3arpsA3HEHHS BO3AyXa W
TPYHTOBBIX BOJ», «llouBa — BakHelmas coctaBiswomas Ouocheprb», «DaKTOpPbI
nerpaganuu nouBy, «llapaukoBsiil a3 exT», «DakTopbl paAMOaKTUBHOTO 3arps3HEHUS
ounochepri», «O6mIas cTpykrypa ounocdepor», «Pacnpoctpanenue xxu3nu B 6uochepe»,
«O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriaepoga B 6uocheper», «Kpyrosopor
a30Ta B IPUPOJIEN.

OoGopynoBanue: Mojenb-ammIdkanus «Tunudaaele  OUOIEHO3BD», TepOapuit
«PacturenbHble COOOIECTBaY, KoJIeKIuu «buomeHo3», «BpeauTenn BakHEHIIMX
CEIBCKOXO3SUCTBEHHBIX KYJIbTYp», TepOapuu M KOJUICKIIMM PACTCHUM U >KUBOTHBIX,
MpUHAJJISKAIIME K Pa3HbIM JKOJIOTHYECKUM TrpynmnaM oJHOro Buaa, KpacHas kHura
Poccutiickoit @eaepannn, n300pakeHHs] OXPAHIEMBIX BUOB PACTEHUN 1 KUBOTHBIX.




INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBbI
ITO BUOJIOI'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

Cormacao ®I'OC COO ycTaHaBIMBAIOTCS TPEOOBAaHUS K pe3yJbTaTaM OCBOCHHS
o0yyarolmMMuUCs  MPOrpaMM  CpelHEro  o0mero o0pa3oBaHMSA:  JUYHOCTHBIM,
METanpeMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType JMYHOCTHBIX pE3yJbTaTOB OCBOCHUSI mpeameTa «buosmorus»
BBIJICJICHBI CJEAYIOIINE COCTaBIIOIIME: OCO3HAHHE OOYYaroIIMMHCS POCCHUCKOM
IPAXKIAHCKON HJAEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIbHOCTH
U CaMOOMNPEIEIECHUIO, HATMYME MOTUBALMU K 00YYEHUIO0 OUOJIOrUH, LIEJIEHAIPABICHHOE
pa3BUTHE BHYTPEHHHUX YOEKJIEHUW JMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPaauLMM  pa3BUTHUA  OHOJOTMYECKOTO  3HAHMS, TOTOBHOCTH
U CIOCOOHOCTh 00YYaIOIIMXCSl PYKOBOJCTBOBATHCA B CBOEH AESTEIBHOCTA LIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMHU CHUCTEME OHOJIOTHYECKOTO 00pa3oBaHMUs,
HaJM4Yue SKOJIOTMYECKOr0 MPaBOCO3HAHMS, CIOCOOHOCTH CTaBUTh IETU U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS TmpenmeTra «buomorus» gocTUraroTcs
B C€IMHCTBE Yy4yeOHOM W  BOCIUTATEIBHOW JCATEIBHOCTH B  COOTBETCTBUH
C TPaAUIIMOHHBIMU POCCUUCKUMHU COLUMOKYJIbTYPHBIMHU, UCTOPUYECKUMH U JTYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TPHUHSATHIMU B OOIECTBE MpaBUJIaMU U HOPMaAMHU
MOBEJACHUSI W  CIOCOOCTBYIOT TMpOIECCaM CaMOIO3HAHUS, CAaMOBOCIUTAHUS W
CaMOpPa3BUTHS, PA3BUTUS BHYTPEHHEU MO3UIMU JIMYHOCTH, MATPUOTU3MA, YBAKCHUS
K 3aKOHY W TPaBOMOPSAKY, YEJIOBEKY TpyJa M CTapUIeMy IOKOJEHHUIO, B3aUMHOTO
YBOKEHUS, OEPEKHOrO0 OTHOUIEHUS K KyJIbTYPHOMY HACIEIUI0 U TPAJAULUSIM
MHOTOHAIIMOHANBHOro Hapoaa Poccuiickoii dDenepanuu, TPUPOAE M OKPYKAIOLICH
cpene.

JInyHOCTHBIE pPE3yNbTaThl OCBOEHUS Y4ueOHOro mpeamera «bHOJOTHS HOJKHBI
OTpakaTb  TOTOBHOCTh W  CIIOCOOHOCTh  OOyYaromuxcsi  pyKOBOJCTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHUEHTAIM/, TO3UTUBHBIX BHYTPEHHUX YOCKICHUN, COOTBETCTBYIOIINX TPAAUIIUOHHBIM
IIEHHOCTSIM POCCHUHCKOrO0 OOIIEeCcTBa, PACHIMPEHUE IKU3HEHHOTO OINBbITA U OIBITA
JESITEIbHOCTH B MPOILIECCE PEAIM3AMU OCHOBHBIX HAMPABICHUN BOCHUTATEIHHOMN
NEATEeIbHOCTH, B TOM YHCJIE€ B YACTHU:

1) rpaxaaHCcKOro BOCIUTAHMSA:

C(OPMHPOBAHHOCTD TPAKIAHCKOW TMO3MIMK OOYyYaroIerocss Kak aKTHBHOTO
¥ OTBETCTBEHHOTO YeHA POCCHICKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IPaB M OOS3aHHOCTEH, YBa)KCHHE 3aKOHA
U TPABOIIOPSI/IKA;



TOTOBHOCTh K COBMECTHOW TBOPYECKOM NEATEIBHOCTH TMPHU CO3JaHUU YUEOHBIX
MPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATENIbHBIX 3a/]1a4, BHIMOJIHEHUH OMOJIOTHYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTBh ONPENENIATh COOCTBEHHYIO MO3MIMIO MO OTHOLICHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSTH €€,

YMEHUE YYHUTHIBATH B CBOUX JCHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIOAEH C pa3HbIMU YOEKIEHUSMHU, KYJbTYPHBIMU LIEHHOCTSMH H
COLIMAJIbHBIM IIOJIOKECHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
II03HABATEIIBHBIX U UCCIIEN0BATEIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLIECHHUS K MHEHUIO
OIIIOHEHTOB TP 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COAECPKAHMS;

TOTOBHOCTb K TYMAHUTAPHOU W BOJIOHTEPCKOU AEATEIBHOCTH;

2) MAaTPUOTHYECKOT0 BOCTUTAHMA:

c(OPMUPOBAHHOCTh POCCUNCKON TpaKAAHCKOW WAEHTUYHOCTH, NaTPUOTU3MA,
YBaXKEHHS K CBOEMY HAapOAy, YyBCTBAa OTBETCTBEHHOCTH Iiepen PoamHou, ropaoctu
3a CBOM Kpal, CBOO PomnmHy, CBOWM A3BIK W KYJbTYypy, NPOLUIOE M HACTOSAIIEE
MHOTOHallMOHAIBHOTO Hapoaa Pocecnu;

LIEHHOCTHOE OTHOIIECHHWE K MPUPOJHOMY HACIEIUI0O U MaMSITHUKAM MPUPOJBI,
JNOCTHKEHHSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ| POCCUMCKHUX YYEHBIX B CTAHOBJIICHHE U PA3BUTHE
OMOJIOrMH, TOHUMAHUS 3Ha4Y€HUsl OMOJIOTUU B MO3HAHUU 3aKOHOB IPUPOJBI, B XKU3HU
YeJI0BEKa U COBPEMEHHOIO 00IIIECTBA;

uaeliHas yOeXIEHHOCTb, TOTOBHOCTh K CiyXeHHio U 3amure OrteyecTsa,
OTBETCTBEHHOCTb 32 €T0 CyAb0Y;

3) TYXOBHO-HPaBCTBEHHOT0 BOCIIMTAHMS
OCO3HaHUE JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBEACHUS;
CIIOCOOHOCTh  OIIEHMBATh CHUTYallMi0 W TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYACH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAaHME JIMYHOTO BKJaJla B IIOCTPOCHHE YCTOMYMBOIO  OYyayIIEro;
OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTENSIM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O MPHUHATHUS LEHHOCTEH CEMEWHON XHU3HU B COOTBETCTBHHU C TPAIUIUASIMHU

HapoaoB Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAs JCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHU;

IIOHUMAHUE DSMOLMOHAIBHOTO BO3JCHMCTBUS JKUBOU MPUPOABI U €€ ILEHHOCTH;

TOTOBHOCTb K CAMOBBIPAYKEHHUIO B PA3HBIX BUIAX UCKYCCTBA, CTPEMIIEHUE ITPOSABIIATH
KayeCTBAa TBOPYECKOW JTUYHOCTH;



5) ¢pusnueckoro BocnUTaHHA, (OPMHUPOBAHUS  KYJIbTYPbl 310pPOBbS U
IMOLMOHAIBHOIO 0J1Ar OOy YU

IIOHMMaHWE U peanu3alys 3J0pOBOr0 M 0e30macHOro odpasa KU3HHU (310pOBOE
NUTaHUE, COOJIIOJIEHNE TMIMEHUYECKUX MpPaBWI U HOPM, COAJIaHCHPOBAHHBIN PEXUM
3aHATUN U OTBIXA, PETysipHas GU3nYecKasi aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOLIEHHSI K COOCTBEHHOMY (U3NYECKOMY U IICUXHYECKOMY
3/I0pOBBIO;

NOHMMaHUE LEHHOCTU MpaBWJI UHIUBUAYAJIbHOTO U KOJJIEKTUBHOTO O€30I11aCHOTO
IIOBEJICHUS B CUTYALUAX, YTPOKAIOIINX 3J0POBBIO U JKU3HHU JIHOJCH;

OCO3HaHWE TIOCJIEACTBUA U HENPUATHS BPEIHBIX NPUBBIUEK (YMOTpEOICHHUS
AJIKOT0JIsl, HAPKOTUKOB, KypEHHUs);

6) TpyA0OBOIro BOCIIMTAHHA:

TOTOBHOCTbH K TPY/ly, OCO3HAHHE IIEHHOCTH MAacTEPCTBA, TPY0II00HE;

FOTOBHOCTh K AKTHUBHOM JICATCIBHOCTH TEXHOJOTMYECKOM M COLMaJIbHOM
HaIPaBJICHHOCTH, CIOCOOHOCTh WMHHUIMHUPOBATH, IUJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATH TaKylO JCSATEIbHOCTD;

UHTEpeC K pa3audHbiM cdepaM NpodhecCHOHAIBHOM IESITEIBbHOCTH, YMEHHUE
COBepIIaTh OCO3HAHHBIN BBIOOP OymyIed nmpodeccuu u pearn3oBbIBATH COOCTBEHHBIC
’KU3HCHHBIC TIJIaHbL;

TOTOBHOCTB M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH
BCEM KU3HU,

7) 2KOJOTHYECKOT0 BOCTIMTAHUSI:

HKOJIOTMUYECKHU 11€JIECO00pa3HOe OTHOIIEHHE K MNPUPOJE KaK MCTOYHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIEHHE YPOBHA  HOKOJOTMYECKOM  KYyJIbTypbl: NPHOOpPETEHHE  ONbITa
MUIAHUPOBAHUS TIOCTYIIKOB M OLEHKH MX BO3MOXHBIX MOCIEACTBUHN ISl OKPYKAIOIIEH
Cpenpbl;

OCO3HaHUE TJIOOAJTBHOTO XapakTepa »SKOJOTMYECKHX MpodieM M MmyTed ux
peuieHus;

CIIOCOOHOCTh HCIOJb30BaTh MPUOOpETaEMble MPU U3YYCHUH OMOJIOTHM 3HAHUS U
YMEHHMSI TIPU PEUIeHUH MPOOJIEM, CBA3aHHBIX C PALIMOHAIBHBIM MPUPOONOIb30BAaHUEM
(cobmoieHne TpaBUJl TOBEAEHUS B TMPUPOJAE, HAIMpPaBICHHbIX Ha COXpaHEHHE
paBHOBECHSI B DKOCHCTEMaX, OXpaHy BUJIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HEINPUATUE ICUCTBUM, NMPUHOCAIINX BpPEJ OKPYKAIOWIEH NPUPOAHOU
cpele, yMEHHE TMPOTHO3UPOBATh HEOJIATONPHUITHBIE SKOJIOIMUYECKHUE TOCIEICTBUS
MPEANPUHUMAEMBIX IEMCTBUM U PEAOTBPALIATh UX;

HaJU4M€ PA3BUTOIO 3KOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KYJbTYpBI,
ONbITa JEATEIbHOCTH 3KOJIOTMYECKOW HAINpaBJIEHHOCTH, YMEHHs PYKOBOACTBOBATHCS
UMHU B TIO3HABAaTEJIbHON, KOMMYHUKATUBHOW M COLMAIBHON NPAKTUKE, TOTOBHOCTHU
K YYACTHIO B IPAKTUYECKOM IESITEIIBHOCTH IKOJIOTMYECKON HAPABIEHHOCTH;



8) HeHHOCTH HAYYHOTO MO3HAHMA:

c(OpPMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd W OOILECTBEHHOW MPAKTUKH, OCHOBAHHOIO HA JMAJOre KYJbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHPE;

COBEpULICHCTBOBAHNE SI3BIKOBOM M UYWUTATENbCKOW KYyJIbTYpbl KakK CpeICTBa
B3aMMOJICUCTBHS MEX1Y JIFOJIbMH U IIO3HAHUS MUPA;

IOHUMaHME crenr(pUKN OMOIOrUH KaKk HayKH, OCO3HaHUs €€ posiu B (pOpMHUPOBAHUU
PAalMOHAIIBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM  ILEJIOCTHOTO  IPEACTaBICHUS
00 OKpy’KarollleM MUpE KaK O €IMHCTBE MPUPOJbl, YEJIOBEKA M OOIIECTBa, B IIO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUH MpPOOJIEM COXpPaHEHUs MPUPOIHOTO
paBHOBECHS;

yOexIEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHON IMBWIM3ALMU:
o0OecrieueHrss HOBOTO YpPOBHA pa3BUTUS MEAMIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX pelIaTh PECYpCHbIE MPOOJEMbl pa3BUTHS YEIOBEUYECTBA,
noucKa NIyTed BBIXOJA W3 TJ00ANbHBIX JKOJOTUYECKUX NpodsieM U obecrneueHus
nepexoAa K YCTOMYHMBOMY pPa3BUTHIO, PALMOHAILHOMY HCIOJb30BAHUIO MPUPOIHBIX
pecypcoB U (hOPMHUPOBAHHIO HOBBIX CTAHIAPTOB XKU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTMYECKHX 3HAHUM B LENSIX MOBBILIECHUS
oOmiel KynbTypbl, €CTECTBEHHO-HAyYHOM TI'pPaMOTHOCTH, KaK COCTaBHOW YacTu
(YHKIIMOHAJIBHOW TPaMOTHOCTH oOOydaromuxcs, (opMHUPYyeMOH Mpu HU3yUYEHUH
OmoJIorNy;

INOHMMAHHE CYIITHOCTH METO/I0B IIO3HAHUS, UCIOJIb3YEMBIX B €CTECTBECHHBIX HAayKax,
CIIOCOOHOCTH MCIOJIb30BATh MOJyYaeMble 3HAHUS JJI aHAJIU3a U OOBbSICHEHUS SIBJIICHUN
OKPYKAaIOIIET0 MHUpa M MNPOUCXOASIIMX B HEM MW3MEHEHHMH, yMEHUE Jenarh
000OCHOBaHHbIE 3aKJIIOUYEHHSI HA OCHOBE HAyYHBIX (AKTOB M HMEIOLIUXCA JaHHBIX
C 1IEJIbIO TIOJIYYEHHMSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENIBHO MCIOIb30BATh OMOJIOTMYECKUE 3HAHUS 1JIs PEILIECHUS
npo6JieM B peasIbHBIX JKU3HEHHBIX CUTYaIIUAX;

OCO3HaHUE LEHHOCTH HAYYHOW JESITEIIbHOCTH, TOTOBHOCTh OCYILECTBIIATH
INPOEKTHYIO M HCCIIEOBATENbCKYIO ACSITENbHOCTh HHAMBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTB M CITOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPA30BaHUIO,
K aKTUBHOMY MOJIYYEHHUIO HOBBIX 3HAHUW MO OMOJIOTUU B COOTBETCTBUHU C )KM3HEHHBIMU
NOTPEOHOCTSIMHU.

METANIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbie pe3yibTaThl OCBOCHHS yueOHOro mipeametra «buosorus»
BKJIFOYAIOT:  3HAUYMMbIe JUIsi  (DOPMHUPOBAHUS  MHPOBO33PEHUS  OOyUaIOIIMXCS
MEXKIUCUMUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHAyUYHbIe TMOHSATUS, OTpa)Karollue
I[EJIOCTHOCTh HAyYHON KapTUHBI MUPA U CHEIU(UKY METOIOB MTO3HAHUS, UCTIOIH3YEMBIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPTHs, SIBJICHUE, MPOIECC, CUCTEMA, HAYYHBIH
dakT, IpPUHIIKI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIICIOBAHUE,



HaOJI0/IEHNE, U3MEPEHNUE, SKCIIEPUMEHT U IPYTUX ), YHUBEpPCAIbHbIE YUEOHbIE NEUCTBUA

(mo3HaBaTeIbHBIE, KOMMYHUKAaTUBHBIE, PETYJISITUBHEBIE), o0ecIeynBaroIue
dbopmupoBaHre (GYHKIMOHATHHOW TPAaMOTHOCTH ¥ COIMAIBHOW  KOMIICTCHITUH
oOyyJarouuxcs, CIIOCOOHOCTH oOy4Jaronmxcs HCIIOJIb30BaTh OCBOCHHBIE

MEKIMCIUIUIMHAPHBIC, MHPOBO33PEHUECKUE 3HAHUS U YHUBEpPCAJbHbIE Y4COHBIC
JICVCTBHS B MIO3HABATEIIBHON U COIMAIIBHOM MPAKTHUKE.

Ilo3HaBaTebHbIC YHUBEPCAJbHbIE Y4eOHbIC ACCTBUS
ba3oBbie 1oruyecKkue JeHCTBUA:

CaMOCTOSITENIbHO (OPMYIUPOBATh U aKTyaJU3UPOBATh MPOOJIEMy, pacCMaTpUBATh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUMN MPUEMBI JTOTMUECKOI0 MBIIUICHUS (aHaAIN3a,
CHHTE3a, CPaBHEHUS, Ki1accu(uKaluu, 000011eHus ), PACKPBIBATh CMBICI OMOJIOTMUECKUX
NOHATUH (BBLACNATh UX XapaKTEpHbIE IMPU3HAKW, YCTAHABIMBATH CBA3U C JIPYTUMU
MOHSATHUSIMU);

ONIPENEIIATH LENH ACITENbHOCTH, 3a/1aBas TAPAMETPbl U KPUTEPUN UX JOCTHKEHUS,
COOTHOCHUTB PE3YJIbTAThI AEATEIBHOCTH C IIOCTABICHHBIMHU LIEIISAMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHS U1 O0BsCHEHUS (PAKTOB U SIBICHUMN KUBON
IIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHAYKTHUBHBIC, I€TyKTUBHbBIE, [0 AHAJIOTUN),
BBIABJIATE 3aKOHOMEPHOCTHM U INPOTUBOPEYHsS B PACCMATPUBAEMBIX SBJICHMSX,
(OpMyIMPOBATH BHIBOBI U 3aKIIOUYEHUS;

IIPUMEHATb CXEMHO-MOJIEIBHBIE CpENCTBA Ul IPEICTABICHUSA CYLIECTBEHHBIX
CBSA3€H M OTHOILLIEHUN B U3y4aeMbIX OMOJIOIMYECKUX 00BEKTaX, a TAKXKE MPOTUBOPEUUI
Pa3HOIO POJia, BBISIBIEHHBIX B PA3IMYHBIX HHPOPMALIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IIJIaH pEIIEHUs MpoOJeMbl C Y4ETOM aHaIU3a HMMEIOIIMXCS
MaTEepUAIIBHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb, OLEHHUBATH COOTBETCTBUE DPE3YJILTATOB
LEJISIM, OLICHUBATh PUCKHU NOCJIENCTBUN NEATEIIBHOCTH;

KOOPAMHUPOBATH U BBIMOJHATH padOTy B YCJIOBHSIX PeajbHOrO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBILUICHUE IPU PELLICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble ucciiegoBare/IbCKue JeHCTBUS

BJIQJICTh HaBbIKAMU YYEOHO-MCCIIENOBATENLCKOW M TPOEKTHOW JesATEIHbHOCTH,
HABBIKAMH Pa3peIIeHUs Mpo0JIeM, CITIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHbHOMY
MOMCKY METOJOB PEHICHHS] MPAKTUYECKUX 3aJay, NPUMEHEHHUIO PA3JIUYHBIX METOJ0B
MMO3HAHUS,

HCTOJI30BaTh Pa3JIMYHbIE BUABI IESTEIBHOCTH I10 MTOIYYEHUIO HOBOTO 3HAHUSI, €T0
WHTEpIpEeTaluu, MPeoOpPa30BaHUIO U TPUMEHECHUIO B YYCOHBIX CUTYAIIUSIX, B TOM YHUCIIE
MIPU CO3/IaHUM YYEOHBIX U COLIMAIBHBIX TPOCKTOB;

dbopMupoBaTh HAy4YHBIH THUIT MBIIUJIEHUS, BJIAJIETh HAYYHOW TEPMHHOJIOTHEH,
KJIFOUEBBIMHU MOHATHUSIMHU U METOJaMH;



CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIIbHOMN AESITEIIBHOCTH
Y )KU3HCHHBIX CUTYaIIUAX;

BBISIBIIATHh IPUYNHHO-CJIC/ICTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 3a/1auy, BBIIBUTAThH
TUTIOTE3y €€ PeIICHUs, HAXOIUTh apTyMEHTHI VIS JOKA3aTeIhCTBA CBOMX YTBEP KICHUA,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHIUS;

aHATM3UPOBATh TOJIYYCHHBIC B XOJE PEIICHUS 3aJa4d Pe3yJbTaThl, KPUTHICCKU
OIICHUBATh WX JJOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHHNE B HOBBIX yCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHTYyaIlUsiM, OIIGHWBAaTh MPHUOOPETEHHBIM  OIIBIT;

OCYIIECTBIISTH LIeJICHANPABICHHBIN MMOUCK MEPEHOCa CPEACTB U CIIOCOOOB IEHCTBUS
B Ipo(heCCHOHATILHYIO CPEY;

yMETh TEPEHOCUTh 3HAHUS B TIIO3HABATEIBHYID M IMPAKTUYECKYI0 00JacTu
KU3HECITCIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC HJICH, TIPEIJIaraTh OPUTHHAIBHBIC TOAXOBI M PEIICHHS, CTABHUTH
poOIeMBbI U 3a/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

Pabora ¢ undpopmanumeii:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HWH(OpManuu (TEKcTe y4yeOHOro
nocoOusi, HayYHO-NOMYJISIPHOM JINTepaType, OMOJIOTUYECKUX CIIOBAPSIX U CIPABOYHUKAX,
KOMIBIOTEPHbIX 0a3ax JaHHbIX, B VHTepHere), aHanu3upoBaTh HHGOPMALUIO
Pa3IMYHBIX BUAOB U (DOPM MpPE/ICTABICHUS, KPUTUUECKU OILIEHUBATH €€ T0CTOBEPHOCTD U
HEIIPOTUBOPEYUBOCTb;

(opMyIHpPOBATH 3aIIPOCHI U MPUMEHATH PA3JIMYHbIE METO/IbI IIPU MTOMCKE U 0TOOpE
ounosiornyeckoi nHGopmaru, HeoOXOUMOM ISl BEIOJIHEHUST YUYEOHBIX 3a/1a4;

npuoOpeTaTh  OMNBIT  HWCHOJIb30BaHUS  MH(DPOPMAMOHHO-KOMMYHHKATUBHBIX
TE€XHOJIOTUH, COBEPILIEHCTBOBATh KYJbTYPY AKTHBHOTO HCIOJb30BaHUS PA3IHYHBIX
IIOMCKOBBIX CHCTEM;

CaMOCTOSITEIIbHO BHIOMPATh ONTUMANIbHYIO (DOpMY MpeicTaBIeHUsT OMOIOTHIECKOM
uH(popmaiuu (cxeMbl, rpaduku, 1UarpaMmsbl, TAOIHILIbI, PUCYHKH U JIPYTOE);

UCIIOJIb30BaTh HAYUHBIHN SI3bIK B KQUECTBE CPEACTBA MPHU paboTe ¢ OMOJIOrHUECKOM
uH(popMauen: TpUMEHSITh XUMHYECKHE, (PU3MYECKHMEe M MAaTeMAaTHYeCKHe 3HAKU U
CUMBOJIBI, (hOPMYIIBI, a00pEeBUATYPY, HOMEHKIIATYPY, UCIIOJIb30BaTh U MPE0oOPa30BhIBATh
3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJIHOCTH;

BJIAJICTh HABBIKAMM PACIIO3HABAHUS U 3aIIUTHl MHPOpMAIUU, WHPOPMAIMOHHOM
0e30MacHOCTH JIUYHOCTH.

KoMMmyHUKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE JAeiiCTBUS
OoOmenue:

OCYHIGCTBJIHTL KOMMYHI/IKaLII/II/I BO BCEX C(l)ean KHU3HHU, aKTHUBHO y‘—IaCTBOBaTB
B JMAJIOTe WM JUCKYCCHUU IO CYIIECTBY OOCyXkaaeMoW Tembl (YMEHHE 3aJaBaThb
BOIIPOCKHI, BBICKA3bIBATb CY)KI[GHI/UI OTHOCHUTCIIbHO BBIIIOJTHCHUA npez[naraeMoﬁ 3a1a4u,



YYUTHIBATh MHTEPECH U COTJIACOBAHHOCTH MO3UIUN JPYTMX YYACTHUKOB JHAJIOTA WA
JICKYCCHH);

pacrmo3HaBaTh HEBepOaJbHBIC CpEACTBA  OOINEHHWs, TIOHMMAaTh 3HAYCHHE
COIMAIBHBIX 3HAKOB, MPEIMOCHUIOK BO3SHUKHOBEHUS KOH(IMKTHBIX CHTYaIlUd, YMETh
CMATYATh KOH(GIUKTHI ¥ BECTH TIEPETOBOPHI;

BIIAJICTh PA3IUYHBIMH CIOCOOAMH OOIICHWS W B3aWMOJCHCTBHUS, ITOHUMATh
HAMEPEHUS IPYTUX JIIOJEH, MPOSBISTh YBAXKUTEIHHOE OTHOIICHHE K COOCCETHHKY U
B KOppEKTHOU popme PopMyTHupOBaTH CBOM BO3PAKCHUS,

Pa3BEPHYTO U JIOTUIHO U3JIaraTh CBOIO TOUKY 3PCHHSI C MCTIOIH30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMmecTHasI 1eITEJIbHOCTD:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW U MHAUBUAYAIbHON pabOThI
MIPU PEIICHUU OMOJIOTHYECKOM MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCThH TPUMEHEHUS
IpYNIOBBIX (HOPM B3aMMOJEHCTBHS MPU PEIICHUH Y4EeOHOU 3a7auu;

BBIOMPATHh TEMATHKY U METOJIbI COBMECTHBIX JIEUCTBHUI C yUETOM OOIIMX HHTEPECOB
Y BO3MOXKHOCTEW Ka)/1I0r0 WICHA KOJUIEKTUBA;

NPUHUMATH L€ COBMECTHOM AEATEIbHOCTH, OPTAHU30BBIBATh U KOOPAUHUPOBATH
JIEUCTBUA MO €€ IOCTHKEHUIO: COCTABIIATH IUIAH IEUCTBUM, PACTIPENEIISATh POJIM C YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJ1aTh pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAa4e€CTBO CBOETO BKJIaJa M KaXKJOTO y4aCTHHKA KOMAaHJbl B OOIIMIA
pe3ynbTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLEHUBATh HUJEU C TO3ULUUU HOBHU3HBI,
OPUTHUHAIBHOCTH, MPAKTUYECKOW 3HAYMMOCTH;

OCYUIECTBJISTh TO3UTUBHOE CTPATETUYECKOE MOBEJACHHUE B PA3JIMUHBIX CUTYyaIUsX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

PerynsitTuBHble yHHBepCaJibHbIe Y4eOHbIE eHCTBUA
Camoopranusanus:

WCITOJIH30BaTh OMOIOTHYECKHUE 3HAHUS JUISI BBISBICHUS MPOOJEM M MX PEIICHUS
B KU3HECHHBIX U YYEOHBIX CUTYaIUAX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUU 11€JIEBbIE U CMBICIIOBBIE YCTAHOBKH B
CBOUX JICUCTBUSX M MOCTYIIKaX MO OTHOIICHUIO K KUBOU MPHUPOJIC, CBOEMY 3/I0POBBIO U
3IOPOBBIO OKPYKAIOIIHX;

CaMOCTOSITENIbHO ~ OCYIIIECTBIIATH TO3HABATEIBHYIO JICSITEIIBHOCTh, BBISBIISTH
npoOJeMbl, CTaBUTh W (HOPMYITUPOBATH COOCTBEHHBIE 3a/ladyl B 00pa3OBaTEIbLHOMN
NEATESTLHOCTH M KU3HCHHBIX CUTYaIIHSIX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEMICHUS] MPOOJEMBbI C YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHUIA;

JaBaTh OIICHKY HOBBIM CUTYaIIHsIM;

pacIIMpATh PAMKH y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEITOYTCHHIH;

JienaTh OCO3HAHHBIM BHIOOP, ApryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHue;



OLICHHUBATh MPUOOPETEHHBIH OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U IMPOSBICHUIO HIMPOKON 3PYIUIMHU B Pa3HbIX
o0nacTsSX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTEeNbHBIM W KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIB:

JaBaTh OLICHKY HOBBIM CHUTYyalllssM, BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YIBTATOB LEIISIM;

BJA/IeTh HaBbIKAMM I103HABATEIbHOM pe(ieKcHH KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUM U MBICIIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, MCIIOJIb30BaTh
npu€MbI peIeKCUU IS OLIEHKHU CUTYalluH, BEIOOpA BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTHBBI M APTYMEHTBI IPYTUX IIPU AaHAIU3E PE3YJIBTATOB JACSITEIBHOCTH.

IIpunsitue cedst M Apyrux:
IpUHUMATh ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX ITPU AHAJIU3E PE3YJIBTATOB JACATEIBHOCTH;
pU3HABATH CBOE MPABO U MPABO APYTUX HA OIIUOKU;
pPa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JPYTOro YEIOBEKa.

HPEIMETHBIE PE3YJIBTATDI

[IpenmerHbie pe3ynbrarhl ocBoeHus mporpaMMbl COO mo 6uonoruu Ha 6a30BOM
YPOBHE BKJIIOYAIOT clienupuueckue uisi yuyeOHoro mnpeaMera «buonorus» HayyHbIe
3HaHMUSA, YMEHHA U  CrHocoObl  JEHCTBMMI MO  OCBOGHHMIO, HWHTEpIpETALUU
U TpeoOpa3oBaHUIO0 3HAHWM, BHUJBI JCSITEIBHOCTH TIO TMOJYYEHUIO HOBOTO 3HAaHUSA U
NPUMEHECHUIO 3HAHUM B PA3IUYHBIX YYEOHBIX CHUTYallUsX, a TaKXKe€ B PEATbHBIX
KU3HCHHBIX CHUTYaIlMsAX, CBSI3aHHBIX ¢ Owojorueir. B mporpamme mnpeamMeTHbie
pe3ynbTaThl MPEACTABIECHBI MO TOaM O0yUEHHUS.

[IpenmeTHBIC pe3yabTaThl OCBOEHUS yueOHOoTo penmera «buonorus» B 10 kiacce
JIOJKHBI OTPAXKATh!

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME Hay4YHOTO 3HAHMS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MUpPAa U HAy4YHOTO MHPOBO33PEHHs, O BKJAJE€ POCCUMCKUX U 3apyO€KHBIX YUEHBIX-
OWONOrOoB B pa3BUTHE OWONOTHH, (PYHKIIMOHAIBHOW T'PAaMOTHOCTH  YEJIOBEKa
JUTS PENICHUS KU3HEHHBIX 3a7a4;

YMEHHE PACKPBIBATh COJEpKaHWE OMOJIOTMYECKUX TEPMUHOB U TOHSATHI: KU3Hb,
KJIETKa, OpraHu3M, MeTa00au3M (0OMEH BEIIECTB M MPEBPAILCHUE SHEPTHH ), TOMEOCTa3
(camoperymsius), ypOBHEBas OpraHM3aIlMs >KUBBIX CHCTEM, CaMOBOCIIPOHM3BEICHHE
(penpoayKuusi), HaCJIeACTBEHHOCTh, U3BMEHYHBOCTh, POCT U Pa3BUTHUE;

yMEHHE Hu3/araTb  OWOJIOTWUYECKHME Teopuu  (KJIETO4YHasi, XpPOMOCOMHas,
MyTAallMOHHAsI, LEHTpaJIbHAs JI0rMa MOJIEKYJIApHOM Ouosorun), 3akonsl (I'. Mennens,



T. Moprana, H.W. BaBuioBa) u yuenus (0 LEHTpax MHOT000Opas3usi U MPOUCXOKIACHUS
KylIbTypHBIX pactenuit H.WM. BasuiioBa), ompenensiTb TpaHHUIbl UX NPUMEHUMOCTHU
K )KUBBIM CHCTEMaM;

yMEHHUE BIAJCTh METOJaMH HAyYHOTO TO3HAHHUA B OWOJOTMU: HaOIIOJIEHUE
U OMHCAHWE J>XHUBBIX CHUCTEM, TPOIECCOB W SBICHUW, OpraHU3AMs W TMPOBEICHUE
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIIBI)KCHHE TUIIOTE3bI, BBISIBIICHUE 3aBUCHMOCTH
MEXIY HCCIEIyeMbIMH BEIIMYMHAMH, OOBSICHEHHWE TIOJYyYEHHBIX PE3yJIbTAaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHUH, TECOPUUW W 3aKOHOB, YMCHHE JI€JIaTh BBIBOJIBI
Ha OCHOBAHHH MOJYyYCHHBIX PE3yIhTaTOB;

YMEHHUE BBIJCIATh CYIIECTBEHHBIC TMPU3HAKKM BHUPYCOB, KIETOK IMPOKAPHOT
U DyKapuoT, OJHOKJICTOYHBIX ¢ MHOTOKJIETOYHBIX OPraHWU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB W TPEBPAIICHUS SHEPTHMH B KJETKe, (OTOCHHTE3a,
MJIACTHYECKOTO U DHEPTETUIECKOTO oOMeHa, XEMOCHHTE3a, MHUTO3a,
Mel03a, OIUIOAOTBOPEHUS, PA3MHOKCHHS, WHAWBUAYAJIHLHOTO pAa3BUTHS OpTaHU3Ma
(oHTOTEHER);

YyMEHUE TPUMCHATHh TIOJYYCHHBIC 3HAHUA I OOBSICHEHUS OWOJIOTHYCCKUX
MIPOIIECCOB | SBJICHUM, JIJIS IPUHATHS MPAKTHICCKUX PEIICHUHA B MIOBCETHCBHON JKU3HU
C IeJbt0 o0ecIieueHus 0€30MaCHOCTH CBOETO 3I0POBBS M 3/I0POBbSI OKPYKAIOIINX JIFOJICH,
COOJIIO/ICHUsT HOPM TPaMOTHOTO TIOBEICHHUS B OKpYXKalomeld TPUPOTHOU cpere,
MOHMMaHUE HEOOXOIUMOCTH HCIOJIB30BAHUS JOCTIKCHUNW COBPEMEHHOW OHMOJIOTHH U
OMOTEXHOJIOTHH JIJIS1 PAIIHOHATILHOTO TPHUPO/IOTIOIB30BAHUS;

YMEHHUE peIaTh 3JIEMEHTAPHBIC T€HETUYCCKUE 3aa4l Ha MOHO- U JIUTHOPHUIHOE
CKpEIIMBaHue, CICTUICHHOE HAacCJeI0BaHWe, COCTaBJIATh CXEMbl MOHOTHOPHIHOTO
CKpEITUBaHUS VIS TIPe/ICKa3aHus HAacAeAOBaHUS TPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIC M MTPAKTUYECKHE PAOOTHI, COOIIOAThH MPaBHIIa
pu paboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHUEM;

yMEHUE  KPUTUYECKH  OICHHBAaTh U  HMHTEPIPETUPOBATH  WHOOPMAIUIO
OMOJIOTUYECKOTO COJIepKaHMs, BKIIOUYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS M3 PA3THUYHBIX
MCTOYHUKOB (CpeICcTBa MaccOoBOW HH(OpPMAIUK, HAYYHO-TIOMYJSPHBIE MaTepUalb),
OTUYECKUE aCMEKThl COBPEMEHHBIX HCCIECIOBAaHWA B  OWOJOTUH, MEIUIIUHE,
OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBbIC MUCHMEHHBIE U YCTHBIE COOOIIEHHUs, 00001as
OMOJOTHYECKYI0 MH(POPMAITNIO U3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIH30BaTh
MOHSATUIHBIN anmapat OMOJIOTHH.

[IpeameTHble  pe3ylbTaThl  OCBOEHUsA  ydyeOHOro mnpeamera  «buosorus»
B 11 kJacce J0JDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTUHBI
MUpa U HAy4YHOTO MHPOBO33pPEHHUS, O BKIIAJE€ POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
OMOJIOrOoB B pa3BUTHE OMOJOTMHM, (PYHKIMOHAIBHOW TI'pPaMOTHOCTHM  YeJIOBEKa
JUISl pEILEHUS )KU3HEHHBIX 337124,



YMEHUE PaCKphIBAaTh COJCP)KaHHE OMOJOTHYECKUX TEPMHUHOB W TOHSATHUN: BUJ,
NOMyJsilusg, TeHOGOHA, SBOJIOLUMS, JBIXKYIIME CUIbl ((aKTOphl) 3BOJIOLMH,
MPUCTIOCOOJICHHOCTh  OPTaHMW3MOB, BHUA000pa30BaHUE, DJKOJIOTHYECKUE (HaKTOPHI,
HKOCUCTEMA, MPOMYIIEHTHI, KOHCYMEHTBI, PEAYIICHTHI, IEMU MUTAHUS, DKOJOTHIECKas
nMpamMujia, OuoreoreHos, onocdepa;

yMEHUE M3j1arath OWojorudeckue teopuu (dBosrormonHas teopus Y. JlapsuHa,
CHUHTETUYECKass TEOpHsl SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOABIIIEBOTO
cxoncrBa K.M. bnpa, depenoBaHus TJIaBHBIX HaNpPaBICHUW MW IIyTE€H JBOJIOLHAH
A.H. Ceseproa, yuenus o 6uochepe B.M. BepHanackoro), onpeaensiTh TPaHUIBI HX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHUE BIAJETh METOJaMH HAyYHOTO TIO3HAHWS B OWoOJOrMu: HaOIIOICHUE
U ONHCAHWE >KHUBBIX CHUCTEM, MPOILECCOB W SBJICHUW, OpraHU3alMs W TMPOBEICHUE
OMOJIOTUYECKOTO HJKCIEPUMEHTA, BBIIIBIDKCHHE TUIIOTE3bI, BBISIBICHUE 3aBUCHMOCTH
MEXIY HCCIEIyeMbIMH BEIIMYMHAMH, OOBSICHEHHWE IOJYyYEHHBIX PE3yJIbTAaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TECOPUUA U 3aKOHOB, YMEHHE JIeJaTh BBIBOJIbI
Ha OCHOBAHHH MOJYyYCHHBIX PE3yIhbTaTOB;

yYMEHUE BBIJICIATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUSI OMOIOTMYECKUX OOBEKTOB:
BUJIOB, TMOMYJISALHUMA, MPOAYLEHTOB, KOHCYMEHTOB, PEIyIIEHTOB, OHOIEOIICHO30B U
IKOCHCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEICTBEHHOW M3MEHUYUBOCTH, €CTECTBEHHOTO
0T0O0pa, BUA000pa30BaHMUsI, TPUCTIOCOOIEHHOCTH OPTaHU3MOB, JIEHCTBHSI SKOJIOTUYECKUX
(GaKkTOpOB Ha OPTraHMW3MBI, MEPEHOCA BEMIECTB M IOTOKA DHEPTUU B DKOCHUCTEMAX,
aHTPOITOTCHHBIX N3MECHECHHUI B YKOCUCTEMAaX CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB U
OMOreoXMMHUUYECKUX IUKIIOB B Onocdepe;

YyMEHUE TPUMCHATHh TIONYYCHHBIC 3HAHUSA I OOBSICHCHUS OHOJOTHMYECCKUX
MPOLIECCOB U SIBIICHUM, JIJISl IPUHSATUS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOM XKU3HU
C LIeJbI0 0OeceYeHrst 0€30MaCHOCTH CBOETO 3/I0POBbBS U 3A0POBbS OKPYKAIOIINX JTFO/ICH,
COOJIIOJICHUST HOPM TPaMOTHOTO TIOBEJICHUS B OKpYXKAIOIIEH NPHUPOTHOU Cpere,
MOHMMAaHUE HEOOXOAMMOCTH HCTIOIB30BAHMS JOCTHKEHUN COBPEMEHHON OMOJIOTUN IS
PaIMoOHAIBHOTO MPUPOIOTIONH30BAHNS;

YMEHUE peIlaTh 3JIEMEHTApHBIC OHOJOTMYECKHE 3a/Jadd, COCTaBIATH CXEMBI
MEPEHOCa BEILIECTB U YHEPTUH B IKOCUCTEMAaX (LIEMH MUTaHUsA);

yYMEHUE BBINIOIHATH TAOOPATOPHBIE U MPAKTHYECKUE PabOThI, COOII0IaTh TpaBHIIa
pu paboTe ¢ yueOHbIM U 1a00pPaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE  KPUTHYECKH  OICHMBAaTh W  HMHTCPIPETUPOBATh  WHOOPMAIUIO
OMOJIOTUYECKOTO COJIepKaHMs, BKIIOUYAIOINIYIO TICEBIOHAYYHBIC 3HAHUS M3 PAa3THMYHBIX
MCTOYHUKOB (CpeICcTBa MaccoBOW HH(OpMAIUK, HAYYHO-TIOMYJSPHBIE MaTepUaIb),
paccMaTpuBaTh ri00aIbHBIC YKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (POPMHPOBATH
M0 OTHOIIICHUIO K HUM COOCTBEHHYIO TIO3UIIUIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIE COOOIIEHHUs, 00001as
OMOJOTHYECKYI0 MH(POPMAIUIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO HCIIOJIH30BATh
MOHSATUIHBINA ammapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Haumenosaunue
No KommuectBo OCHOBHEIE BUBI JIEITEIILHOCTH
pa3aeaoB U TEM [IporpamMmmHoe coaepxkanue
n/n 4acoB oOy4Jaronmxcs

y4eOHOTro IpeameTa

Tema 1. buoJsiornsi kKak Hayka

1.1 | buonorus B cucteme 1 buonorus kak Hayka. CBsi3u OUOIOTHU PackpwiBath conepkaHue TEPMUHOB U
HayK C OOIIECTBEHHBIMU, TEXHUYECKUMU U MOHSATUI: HAYYHOE MUPOBO33PEHHUE,
JIPYTUMHU €CTECTBEHHBIMU HayKaMH, Hay4YHas KapTHHA MUPA, HAYYHbIH METOJ,
dbunocodueit, peaurueit, STUKOMH, ranoTesa, Teopus, METOAbI
3CTETHKOM U paBoM. Pois Guonoruu MCCICAOBAHMA.
B (hOPMHPOBAHHH COBPEMEHHOR HAYYHO XapakTepu3oBaTh OMOJIOTHIO KaK HAYKY,
KapTUHBI MUpa. CucTeMa OUOJIOTUYECKUX ©€ MECTO H pOJIb CPEIH JIPYTHX
€CTEeCTBEHHBIX HayK. [lepeuncisaTh
Hayi. pazzienbl OMOJIOTUH B COOTBETCTBUE
Aemoncmpayuu: C OOBEKTaMH H3Yy4YEHUS.
Hopmpemu: 1. lapsum, 1. Menpen, HasbiBaTh BakHEHIINE OTpaACIU
H. K. Konbnos, Jix. Yorcon n @. Kpuk. | 6y norveckux snanmii n 3a/1a4H,
Tabnuywvl u cxemvl: «MeTObI TO3HAHUS crosmme miepen Guonorueii XXI B,
YKUBOU MTPUPOIBD»
1.2 | Mertoasl mo3HaHUS 1 MeToabl T03HAHUS KUBOM PUPOIbI PackpsiBaTh conepxaHne TEPMUHOB U

YKUBOU IPUPOJIbI

(HabJsroieHre, SKCTIEPUMEHT, ONTMCAHMUE,
HU3MEpeHue, Ki1acCupuKaImsi,
MOJICJTMPOBAHUE, CTATHCTHYCCKAs
00paboTKa JTaHHBIX).

Jemoncmpayuu:

TIOHATHUN: HAYYHBIM METOJI, METOIbI
HUCCJICIOBAHMS.

XapakTepu30BaTh OCHOBHBIE METOIbI
TTO3HAHMS )KHBOW MPHUPOIBI: HAOIIOICHHE,
AKCIIEPUMEHT, OIMIMCAHUE, U3MEPEHUE,
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Tabauywl u cxemvt: «MeTOABI TO3HAHUS
YKUBOU MPUPOIBI».

Jlabopamopnwle u npakmuyeckue
pabomol:

[IpakTuueckas padora Ne 1.
«/cnonb30BaHUE pa3NIMYHBIX METOIOB
IPU U3y4YeHUH OUOTOTHYECKUX
00BEKTOBY

KJIacCU(pUKaLUsi, MOJCIUPOBAHHE,
cTaThCcTUYecKasi 00padoTKa JaHHBIX

HToro uacoB o teme

2

Tema 2. dKuBble cucreMbl U

X OpraHu3anus

2.1

buonornueckue
CHUCTEMBI, IPOLIECCHI
Y UX U3YYEHUE

1

XKuBble cuctemMbl (OMOCHCTEMBI) KakK
MpeAMET U3y4eHHsI OUOJIOTUH.
OTnuyue )KUBBIX CUCTEM

OT HEOPTaHUYECKOW TTPUPOJIBI.
CaoiicTBa OMOCUCTEM U UX
pazHoobOpasue.

YpoBHU opranu3anuu OHOCUCTEM:
MOJIEKYJISIPHBII, OpraHOUIHO-
KJIETOYHBIN, OPraHU3MEHHBIH,
MONYJISIITUOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMO-T€OIEHOTHYECKUH),
Oounoc@epHbI.

Hayxwu, nuzyyatorniye OMocucTeMsl
Ha pa3HbIX YPOBHSIX OpTraHU3allUH.
Hemoncmpavuu:

Tabauywl u cxemwvl: «OCHOBHbBIE
MIPU3HAKY JKU3HW», «Y POBHU

PackpbiBaTh coJiep;KaHUE TEPMUHOB U
TIOHSATHM: CHCTEMa, OMOJIOTHYCCKas
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CUCTEM,
0oOMEH BEIIECTB, pa3MHOXEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
HW3MEHYUBOCTb, PA3APAKUMOCTD,
JSHEPro3aBUCUMOCTh, YPOBHU
OpraHu3alliy KU3HU (OMOCUCTEM).
XapaxkTepu3oBaTh MPUHITUTIBI
OpraHu3aluu OMOCUCTEM: OTKPBITOCTD,
BBICOKAs yIOPSAI0YEHHOCTb,
CaMOpETyJISILUS, UEPAPXUYHOCTD.
IlepeuncnsaTh yHUBEpCAIBbHBIE CBOMCTBA
YKUBOT0: €IMHCTBO XUMHYECKOTO
COCTaBa, Pa3IpaKUMOCTh, JBUKEHHUE,
rOMe0CTa3, pOCT U Pa3BUTHE,
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OpraHM3aIK KUBOUIPUPOIBD).
Mopens monekynsl JTHK

HACJIEICTBEHHOCTD, H3MEHUNBOCTD,
ABOJIIONMS (MIPUCTIOCOOICHUE

K U3MCHSIONTUMCS YCIIOBHSIM).
[IpuBoANTH MPUMEPHI OMOCHUCTEM
Pa3HOTO YPOBHSI OpPTaHU3AIUU U
CpPaBHUBATH MPOSBICHUS CBONCTB
JKUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIC ITPOIIECCHI,
MPOTEKAIOIINEe B OMOCUCTEMAX:

0OMEH BEIIEeCTB U MPEBpaIlCHUE
OHEPTUH, CAMOBOCITPOU3BEICHHUE,
caMOPETYJISLINS, Pa3BUTHE.

CoOmronath npaBuiia 0epeKHOTO
OTHOIIICHHS K KHUBOU TIPUPOJIC

HToro uacoB o teme

1

Tema 3. XuMu4ecKkuii COCTaB U CTPOEHHE

KJICTKH

3.1

XUMHYECKHUIH COCTaB
KJeTku. Boma u
MHHEPAJIbHbIE COU

1

XUMHUYECKHUHN COCTaB KJIECTKH.
XHUMHUYECKUE DJIEMEHTHI:
MaKpO3JIEMEHThI, MUKPODJIEMEHTHI.
Bopa u MmuHepanbHbIC BellleCTBA.
OYHKIUY BOABI U MUHEPATbHBIX
BeliecTB B kieTke. [loanepxanue
OCMOTHYECKOro OajiaHca.
Hemoncmpavuu:

Juazpammur: «Pactipenenenne
XUMHUYECKHUX DJIEMEHTOB B HE)KHUBOMU
npupone», «PacrpeneneHne XuMUYECKIX

PackppIBaTh coqepkaHre TEPMHHOB

Y TIOHSITUIA: DJIEMEHTBI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI;
MUHEpaJIbHBIC BEIIECTBA, MOJICKYJIa
BOJIbI KaK JIUTIOJb, BOJAOPOHBIE CBSI3H;
ruApoduIbHBIE U THAPOPOOHBIE
BEIIECTBA.

JlokaspIBaTh €IMHCTBO JIEMEHTHOTO
CcOCTaBa KaK OJHO U3 CBOMCTB »KHUBOTO.
PacnipenensiTh XUMHUYECKUE IIEMEHTHI
0 TPyMIaM B 3aBUCUMOCTH
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AJIEMEHTOB B )KMBOM IIPUPOJIEN.
Tabauywvl u cxemwvr: «Ilepuonnueckas
Ta0JIMIA XUMUYECKUX SJIEMEHTOBY,
«CTpOECHHEMOJIEKYIIBI BOJIBI»

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OPraHu3Me; XapaKTCpu30oBaTh POJIb
OTACIBHBIX 3JICMCHTOB.

BEISBIATE CBA3B MCXKIY COCTAaBOM,
CTPOCHHUCM MOJICKYJIbI XUMHUYICCKOT'O
COCIHMHCHUA U CTO ®YHKHHHMH B KJICTKC

3.2 | benku. CoctaB u benku. CocTaB u cTpoeHne 6eIKoB. PackpbiBath copepxaHue TEPMUHOB U
CTpOCHHE OEIKOB AMMHOKHCIIOTBI — MOHOMEPHI OCITKOB. MOHATUMN: OEJIKH, TTOJTUMEPHI, MOHOMEPHI,
Heszamenumeble 1 3aMeHHUMBIE AMUHOKUCJIOTHI, TICTITUAHAS CBSI3b,
AMUHOKHCIIOTHI. AMUHOKHUCIIOTHBIN HNOJIMIENTH]I, JeHATYPALIUS.
COCTaB. YPOBHU CTPYKTYpBI OCITKOBOU XapakTepu3oBaTh O€JIKU KaK KJ1acc
MOJIEKYJIbI (TIepBUYHAS, BTOPUYHAS, OpraHUYEeCKUX COCTUHEHUN;
TPETUYHAs U YETBEPTUYHAS CTPYKTYpa). | KIACCU(PHUIIUPOBATH UX IO CTPOCHHUIO
XYUMHUYECKHE CBOMCTBA OEIIKOB. (rmoOynsipHbie U GUOPHILISIpHBIE OEIKN),
buonornueckue GyHkimu 6€IKOB. MEPEUYUCIIATh U XapaKTEPU30BaTh
Jemoncmpavyuu: GbyHKIIUU OEIKOB
Tabnauyvt u cxemovr: «CTpoeHue
MOJIEKYJTBI OEJIKaY.
Obopydosanue: CBETOBOM MUKPOCKOII,
MUKpOTIperapaThl
3.3 | ®epMeHTHI — depMeHTHI — OMOJIOTUYECKHE PackpriBath comepxkaHue TEPMUHOB H
ouonornyeckue KaTaJIn3aTOPHI. MOHATHI: EPMEHTHI, aKTUBHBIN TIEHTD,
KaTaJIn3aTOPBI Crpoenue (hepMeHTa: aKTUBHBIN IIEHTP, | CyOCTpaTHas Celu(UIHOCTb,

cyOcTpatHas crienu(puIHOCTb.
Kodepmentsl. ButamuHBI.
Otnuuns GpepMeHTOB

OT HEOPTaHWYECKUX KaTaJIU3aTOPOB.

Ko(epMeHThI, OCTTKH-aKTHBATOPHI U
OCJIKN-UHTUOUTOPHI.

Yka3bIBaTh OTINYHS (EPMEHTOB

OT HEOPTaHWYECKHUX KaTallu3aTOPOB.
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Hemoncmpayuu:

Tabauyer u cxemor: «CTpoeHue
depmeHTay.

Obopydosanue: 000pya0BaHUE
JUTSI TIPOBEJICHUST HAOIIOICHU,
U3MEpPEHUI, SKCIIEPUMEHTOB.
Jlabopamopnvie u npakmuueckue
pabomol:

Jlaboparopnas padota Ne 1. «M3yuenue
KaTAINTUYECKON aKTHBHOCTH
(dbepMeHTOB (Ha IpUMEPE aMUJIa3blI
WJIM KaTanas3bl)»

OOBACHATH poJib (PEepMEHTOB

B (DYHKIIMOHUPOBAHHUHU KHUBBIX CHCTEM,
B IIPOMBIIIJICHHOCTH, B METUIIHE,

B TIOBCEIHEBHOM KU3HU YEIIOBEKA

3.4

YrneBoapl. JInmmmuasl

VYrieBoibl: MOHOCaxapuibl (TIH0K034,
prbo03a u ae30kcuprdo03a), Tucaxapuasl
(caxapo3a, JJakT03a) U MOJIKCaXapHIbl
(kpaxmaJ, TIIMKOreH, 1eJUTI0J103a).
buonornueckue hyHKIIUN yTIEBOIOB.
JIMmuapl: TPUTIIALICPUIBI,
docdonunubl, CTEpOUIBIL.
IMunpodumnbpHO-THIPOPOOHBIE CBOKCTBA.
buonornueckune pyHKITUN JIUTHIOB.
CpaBHEHHE YTJIEBOJIOB, OCIIKOB H
JUTNUAO0B KaK UCTOYHUKOB DHEPTHHU.
Hemoncmpayuu:

Tabauysl u cxemvl: «YTIAEBOIBDY,
«JInnuaen.

Obopyoosanue: 060pyI0BaHNE

PackpbiBath copepkanrie TEPMUHOB U
TIOHATHH: YTJIEBOIbI, MOHOCAXAPH/IBI,
JCaxapu/ibl, MOJMCAXapu/bl, TIIOK03a,
pubo3a, ae30kcuprbdo3a, caxaposa,
JIAKTO3a, MalIbTO3a, IEJUII0JI03a
(keTyarka), Kpaxmal, TITMKOTeH;
JUTUABI, TPUTTUIIEPUAB! (KHPBI, Macia),
dbochommmuIbl, CTEPOUIBI.
XapakTepu30BaTh YIIICBOIbI, JIUITH]IBI
KaK KJIACCOPTaHWYECKUX COCIUHECHUU.
KnaccudummpoBath yrieBo bl U JIATTHABI
110 CTPOCHUIO; MTEPEUUCIIATh QYHKITUN
YTIIEBOJIOB U JIUTIUIOB.

CxeMaTnyecku u300paxkaTh CTPOCHUE
MOJIEKYJ YTJIEBO/IOB, JIUIUIOB
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JUTSI TIPOBEICHUS HAOJIOICHUH,
U3MEPECHH, IKCIIEPUMEHTOB

3.5 | Hyknennossie Hyxneunossie kucnorsl: JJHKu PHK. PackpeiBaTh conepkaHue TEPMHUHOB U
KUCIOThL. AT® Hyxiieorniel — MOHOMEDBI MOHATUHN: IE30KCUPUOOHYKIICHHOBAs
HYKJIEMHOBBIX KHCIJIOT. CTpoeHue u kucnota (JJHK), pubonyknennosas
¢bynaknuu JIHK. Ctpoenue u byHKIIMN kucnora (PHK), nykneorun,
PHK. AT®: ctpoenue u GyHKIUN. MOJIMHYKJIEOTUIHAS LIETIh
Jlemoncmpavyuu: (TOJIMHYKJIEOTHT), KOMIIJIEMEHTAPHOCTb,
Ilopmpemuwi: [1x. Yorcon, ®. Kpuk, ¢bynkuuu JJTHK (xpanenue u nepegayda
M. Yunkunc, P. ®pankius. HACJIEJICTBEHHOW MH(OpMAIUN); BUJIBI
Tabauysl u cxemol: PHK (undopmanmonHas, TpaHcrnopTHas,
«Hyxneunossie kuciotsl; JJHK», pubocomaibHas); aaeHo3uHTpudocdar
«buocuntes 6enka», «CtpoeHue (AT®), makpospruyeckast CBA3b.
MouieKysibl ATD». XapakTepu3nupoBaTh HYKJICHHOBBIE
Obopydosanue: CBETOBOW MUKPOCKOII, KHCJIOTBI KAK XUMUYECKUE COCIMHEHUS U
MUKpOIpenapaThl HOCHUTEJIA HACIEICTBEHHON
uHbopmaIum.
OTmeuaTb 0COOEHHOCTH CTPOCHUS
MoJIeKyJI HykienHoBbIX kucioT (JJHK,
PHK) u ATO.
CxemaTHuecku U300paxkaTh CTPOCHHUE
HYKJICOTHUJIOB, MOJIEKYJ HYKJIEHHOBBIX
kuciotr, ATD
3.6 | Uctopus u meToapl [uronorust — HayKa O KIIETKE. PackpbIBaTh cosepKaHUE TEPMUHOB U

W3YUYCHHUS KIIETKHU.
Knerounas teopus

Knerounas teopust — mpumep
B3aUMOJCHCTBUS UaeH U (aKTOB
B HAyYHOM I1O3HAHMH.

MOHATUMN: KJIETKA, [TUTOJIOTHS;
PACKpBIBATH COAECPKAHUE TOJIOKECHUN
KJIETOYHOM TEOPUH.
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MeToapl U3y4eHHS KIETKH.
Hemoncmpayuu:

Ilopmpemui:

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

M. lInennen, K. bap, P. Bupxos.
Obopydosanue.: CBETOBOM MUKPOCKOII,
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX HOAKTEPHATBHBIX KIIETOK;
PUCYHKHU ¢ MUKpodoTorpadusimu

KJICTOK, ITOJIYYCHHBIC C IIOMOIIIBIO
CBCTOBOI'O U 3JICKTPOHHOI'O MHKPOCKOIIa

[lepeuncrnaTh u XapakTepU30BaTh
OCHOBHBIC METOJIbI U3YUYCHUS KICTKHU:
(IpUTOTOBIIEHUE CPE3OB,

OKpaIIMBaHUE, MUKPOCKOTIMPOBAHHE,
1eHTpudyrupoBaHue, KyJIbTUBUPOBAHNE
KJICTOK M TKaHEH)

3.7

Knerka
KaK [1eJI0CTHAasd
JKHUBasg CUCTEMA

Knerka xak nemoctHas ;kuBasi CUCTEMA.
OO0mre MpU3HAKU KIETOK: 3aMKHYyTast
Hapy>kHast MemOpana, MmoJiekyisl JJHK
KaK TeHETUYECKUH arapar, cucrema
cuHTe3a Oenka. TUIbl KIETOK:
AYKApPUOTHUYECKAd U MPOKAPUOTUYECKASL.
Oc00EeHHOCTH CTPOCHUS
IIPOKAPUOTUYECKOUN KIIETKHU.

Knerounas crenka 6axrepwuii. CTpoeHue
AYKApPUOTUYECKOMN KJIETKH. OCHOBHBIE
OTJINYUS PACTUTEIIBHOM, J)KUBOTHOM U
rpubHO# KieTku. [loBepxHOCTHBIE
CTPYKTYpPHI — KJIETOUHAsl CTCHKA,
TJIMKOKAJIUKC, UX (QYHKIIUH.
[Tnasmatnyeckas MemOpaHa, €€ CBOMCTBA
U QYHKITUY.

PackpeiBaTh copepkaHre TEPMHUHOB U
NOHATUMN: KIJIETKH (3yKapuOTHYECKas,
MPOKApUOTUIECKast ), TNIa3MaTHIeCKast
MeMOpaHa (T1azManeMMma), TITMKOKaITUKC,
TPAHCIIOPT BEIIECTB (MMaCCUBHBIN,
aKTUBHBIN), 3HAOUUTO3 ((arouuTos,
MUHOILIUTO3), 9K30IMTO3, KIETOUHAS
CTCHKA, HYKJICOH/I.

CpaBHUBaTh MEXKITY COOOM
9YKApUOTUYECKHE U IPOKAPHOTHUECKUE
KJIETKH; OTMEYaTh CXOJICTBO M PA3IAYUSI
B CTPOCHHUM KJIETOK OaKTepud,
YKUBOTHBIX, PACTEHHUI U TpUOOB
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Hemoncmpayuu:

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

T. llIBann, M. IlInennen, K. bap,

P. Bupxos.

Tabauywt u cxemolr: «CTpoeHue
AYKapUOTUUYECKOU KIeTKn», «CTpoeHue
KUBOTHOU KJIETKW», «CTpoeHune
pacTUTENIbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KIIETKH.
Obopydosanue.: CBETOBOM MUKPOCKOTI,
MUKPOIIPENApAThl PACTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK

3.8

Ctpoenue
AYKApUOTHUECKOU
KJIETKU

[MuTonnasma u ee OpraHoU/IbI.
OnHoMeMOpaHHbBIE OPTaHOUIbI KIIETKU:
OIIC, annapat ['onb1KH, TU30COMBI.
[TonyaBTOHOMHBIE OPTaHOUIBI KJIETKHU:
MUTOXOHAPUH, TUTACTUJIBI.
[TpoucxoxieHre MUTOXOHIPUI 1
niactul. Bugsimnactua.
HemeMmOpanHbie opraHOUAbI KJICTKU:
pHUOOCOMBI, KJIETOUHBIN IIEHTP,
HEHTPUOIH, PECHUYUKH, )KTYTHUKH.
OYHKIIMU OPTraHOUIOB KJIETKH.
Bxirouenus.

S npo — perynsaTopHbIN HEHTP KIETKH.
Crpoenue siapa: saepHasi 000704Ka,
KAapUOILIa3Ma, XpOMAaTHH, SAPBILIKO.

PackpwIiBaTh cosepkanie TEPMUHOB U
MOHATHI: IIUTOIIa3Ma, OPTaHOU B,
sHjoma3mMatuueckas cethb (O11C),
anmapat [ oJIbKH, TM30COMBI, BAKYOJIb,
MUTOXOHAPHH, TJIACTUJIBI (XJIOPOILIACTHI,
XPOMOIIJIACTHI, JICHKOIIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KJICTOUHBIH
IEeHTp (LIEHTPOCOMA), PECHHUYKH,
KTYTUKH, BKIFOUCHUS, SAPO, siACpHAs
000J104Ka, KapuoIjia3Ma, XpoOMaTHH,
SIIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHUE SYKAPUOTHICCKOM
KJIETKH 110 U300pKCHUSIM U

Ha MUKpOTIperaparax;
KJIaCCU(PHIIMPOBATH OPTaHOU/IBI
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XpoMOCOMBI. TpaHCOPT BELIECTB

B KJIETKE.

Hemoncmpayuu:

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

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

P. Bupxos.

Tabauywl u cxemor: «CTpoeHue
AYKapUOTUUYECKOU KIETKN», «CTpoeHune
KABOTHOM KJIETKN», « CTpOEHHE
PaCTUTENIBHOU KIETKW», «CTpoeHue
IPOKAPUOTUYECKON KIIETKW,
«Crtpoenue saapa KIETKN.
Obopydosanue.: CBETOBOM MUKPOCKOII,
MUKPOIIpEnapaTbl pAaCTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnvie u npakmuueckue
pabomur:

JlabopaTopnast padorta Ne 2. «M3yuenune
CTPOCHHUSI KJIETOK PAaCTE€HUH, )KUBOTHBIX U
OakTepuil moJ MUKPOCKOTIOM Ha TOTOBBIX
MUKpONpenaparax U UX ONHUCAHUE)

B 3aBUCHMOCTH OT OCOOEHHOCTEN HX
CcTpoeHHsI (OAHOMEMOpaHHBIE,
nBymMeMOpaHHbIE, HeMeMOpaHHbIE);
OMKCHIBATh (DYHKIMH KaXKJIOTO
OpraHou/ia B KJIETKE.
XapakTepu3oBaTh KJIETOYHOE SIAPO KaK
MECTO XpaHEHHs, nepenayn (yaBOCHHE
XpPOMOCOM) U peau3aiuu
(TpaHCKpHUIILIMS ) HACJIEICTBEHHOU
uH(pOpPMaLUU KIETKU.

[lepeunciATh U ONUCHIBATH KOMIIOHEHTHI
aqpa 1 uX QyHKINHY;

CxemMaTH4HO U300paXkaTh CTPOCHUE
PaCTUTEIBLHOU U )KUBOTHOM KJIETKHU.
OOBACHATH OMOJIOrMUYECKOE 3HAUCHUE
TPAHCIIOPTA BEILECTB B KIIETKE

HToro 4yacoB o teme 8

Tema 4. ZKu3zHeneATeJIbHOCTD KJIETKHU

4.1 | OOMeH BelIecTB. 2 OOMeH BelecTB, WK META00IH3M. PackpriBaTh conep:xaHue TEPMUHOB U
[InacTrueckuii Accumuiianus (TUIACTUYECKUT 0OMEH) MOHSATUIN: OOMEH BEIIECTB U
obMmeH. DOTOCUHTES. U JUCCUMUJIALINS (PHEPTETUUCCKUM MpeBpalleHue YHEPruu (METa00M3M),
XeMOCHHTE3 00OMEH) — JIB€ CTOPOHBI €AMHOTO ACCUMUJISALUS, TNIACTUYECKUI OOMEH,
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npolecca Meradonu3mMa. Poib 3akoHOB
COXpaHEHMS BEILIECTBA U IHEPTUU

B OHMMaHUM MeTadonu3Ma. Turbl
oOMeHa BEIIeCTB: aBTOTPO(PHBINA U
rerepotpodubiii. Poib pepmenToB
B 0OMEHE BEIIECTB U MPEBPAILLEHUN
JHEPruu B KIIeTKe. PDOTOCUHTES.
CaetoBasi 1 TeMHOBas ¢a3bl
doTocuntesa. Peakiuu ¢porocunTesa.
DddhexTuBHOCTH (HOTOCHHTE3A.
3HavyeHue (HOTOCUHTE3a JJIS )KU3HU
Ha 3emuie. BiausiHne ycinoBuid cpesl
Ha (POTOCHHTE3 U CIOCOOBI MOBHITIICHUS
€ro MPOJAYKTUBHOCTH Y KYJbTYPHBIX
pacTeHUN.

XeMOCHHTE3. XEMOCHHTE3UPYIOIINE
OakTepuu. 3HaUCHHE XEMOCHUHTE3a
JUIS 5KU3HU Ha 3emuie.
Hemoncmpavuu:

Ilopmpemuwi: K. A. Tumupsses.
Tabauywl u cxemol: «XITOPOILIACTY,
«DOTOCUHTES)

JUCCUMUJISILUSA, SHEPTETUYECKUA OOMEH,
dboTocunTe3, GOTONNU3,
dhochopunupoBanue, MEPeHOCUNK
IIPOTOHOB, XEMOCHHTE3.

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

BBIABIATh MPUIMHHO-CIICACTBEHHBIC
CBSI3U MEX]y ITOTJIOIIEHUEM COJTHEUHOMN
SHEPrUU XJIOPOPHUIIJIOM U CHHTE30M
Mosekya ATO.

CpaBHUBaTh UCXO/IHBIC BEIIIECTBA,
KOHEYHBIC MPOAYKTHI U YCIIOBUS
MIPOTEKAHUS PEAKIIMKA CBETOBOU U
TEMHOBOH (ha3bl (POTOCHHTE3A;
CpaBHHBaTh OTOCUHTE3 U XEMOCUHTES.
OueHuBath 3HaUeHHE POTOCUHTE3A U
XEMOCHHTE3a JJIs )KU3HH Ha 3eMJie

4.2

DHepreTU4ecKuit
obmeH

DHEPreTHYeCcKuii 0OMEH B KJICTKE.
PacmieniieHue BemecTB, BbIJCICHUE U
AKKYMYJIUPOBAHUE SHEPTHUU B KIIETKE.
DTarnbl SHEPreTUIECKOr0 OOMEHA.
I'mukomu3. bpoxenueun ero BUIb.

PackppiBath comepxaHue TEPMUHOB U
MOHSTHI: SHEPreTUYECKUl 0OMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE OpOKEHHE,
CIIUPTOBOE OpOKEHHE, OMOTIOTHYECKOE
OKHUCJICHUE, KJIIETOYHOE JIbIXaHUE,
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Kucnopongnoe okucnenue, nim
KJIETOYHOE JbIxaHue. OKUCIUTEIbHOE
dbochopunupoBanue. IPHEKTUBHOCTH
HHEPreTUYECKOro oOMeHa.
Hemoncmpayuu:

Tabnuywvl u cxemol: « TUTIBIIATAHUS,
«Metabonuzm», « MUTOXOHAPHUAY,
«OHEpreTuYecKuii 0OMeH»

JTUCCUMIIIALINSA, (PepMEHT.
Xapaktepu3oBaTh 0OMEH BEILIECTB U
MpeBpalleHUe SHEPTUH (META00IIN3M)
KaK OJIHO UX CBOMCTB HUBOTO.
[lepeuncnaTb 0COOEHHOCTH
TUTACTUYECKOTO U SHEPTETHUECKOTO
oOMeHa B KJIETKE; YCTaHABIMBATh
B3aMMOCBSI3b MEXIY HUMH.

Pa3znuyarh THIIBI OOMEHA BEIIECTB

B KJIETKE: aBTOTPO(HBIN U
reTepoTpOodHBIN.

OnuchIBaTh ATAMBl JHEPTETUYECKOTO
oOmMmeHa (TI0ArOTOBUTEIBHBIH,
OECKUCTIOPOIHBIN, KUCTOPOIHBIN)

U CPAaBHHUBATh UX MEXKIY COOOM.
XapakTepu30BaTh pEakiUy TJIUKOJIN3A,
Opo’keHUs1, KIIETOYHOTO JIbIXaHUS;
BBISIBJISITH IPUYMHHO-CIICCTBCHHBIE
CBSI3M MEX]y TJIMKOJIN30M, KJIETOYHBIM
JIIXaHUEM U CUHTE30M MOJEKYITATO.
CpaBHuBaTh 3¢(HEKTUBHOCTh
OECKHCIOPOTHOTO U KHCIOPOIHOTO
ITANoB

4.3

buocunTes Oeska

Peaknuu MaTpudHOTO CMHTE3A.
I'enetnueckas unpopmarms u JHK.
Peanuzanus reneTudyeckoun
uH(popMaIMK B KJIETKE.

PackpriBaTh cojiep:kaHre€ TEPMUHOB
U NOHSATHUHU: T€H, TCHETUYECKUU KO,
MaTPUYHBIN CUHTE3, TPAHCKPUIILIHS,
TPAHCIALMS, KOJIOH, aHTUKO/JIOH,
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I'eneTnyeckuil KoJ UEro CBOMCTBA.
TpaHCKpHUIILIUS — MATPUYHBIN CUHTE3
PHK. Tpancnsauus — OuocuHTte3 Oenka.
Oransl Tpancisauuu. KogupoBanue
aMHUHOKHUCJIO0T. Pons pubocoms
OnocuHTE3€e OEKa.

Jemoncmpavyuu:

Ilopmpemuwi: H.K. Konbos.

Tabauyet u cxemsvi: «Ctpoenne JJHK»,
«Ctpoenue u GyHKIIMOHUPOBAHUE TCHAY,
«Cunres 6enkay, «Permmkanus JJTHK»,
«['eHeTHYECKUM KO .

Obopydosanue: MOEIN- aNITTUKAIIUN
«Y nBoenne JIHK u tpanckpunuusy»,
«bunocunTe3 OeIKa»

pubocoma, IeHTpaIbHas 10TMa,
MOJICKYJIIpHAst OMOJIOTHSI.

Onpenensarb CBOWCTBA T€HETUYECKOTO
KoJla (TPUIIETHOCTh, OJTHO3HAYHOCTb,
BBIPOXKICHHOCTh, YHUBEPCATLHOCTD,
HENEPEKPHIBAEMOCTh, HETIPEPHIBHOCTH ).
OnuceiBaTh 3TaNbl peayin3aluu
HACJIeICTBEHHON MH(GOPMAIINH B KJIETKE.
CpaBHHBaTh pEAKIMA MAaTPUIHOTO
cuntezaMosekyn PHK u Genka B kieTke

4.4

Hexknerounsie
(bOpMBI KU3HU —
BHUPYCBI

HexkneTounsle GopMbl )KU3HU — BUPYCHI.
Hcropus OTKpBITHS BUPYCOB

(. Y. UsanoBckuit). OcobeHHOCTH
CTPOEHMS U KU3HEHHOTO IIUKJIA BUPYCOB.
bakrepuodaru. bonesnu pacrenuit,
KUBOTHBIX U YEJIOBEKA, BBI3BIBAEMBIE
BUpycaMu. Bupyc ummyHoaeduimra

yenoBeka (BUY) — BozOyautens CITN la.

OOparHast TpaHCKPHIIIIHS, PeBEpTa3a u
unTerpasa. [lpodunakruka
pacipoCTpaHeHHUs] BUPYCHBIX
3a00JIeBaHUM.

PackpeiBaTh conepkaHne TEPMHHOB U
MOHSITUIA: BUPYC, BUPYCOJIOTHUSA, KaIlCUI,
O6akTepuodar, BUpyc UMMYyHOe(HUIIUTA
yesioBeka (B 1Y), oHKOreHHbIe BUPYCHI.
XapakTepu30BaTh BUPYCHI KaK
HEKJIETOUYHYIO (hOpMY JKU3HH;
OCOOEHHOCTH CTPOCHUS U
KU3HEACSITETLHOCTH BHPYCOB.
OnuceiBaTh )KM3HEHHBIN ITUKJI BUPYCOB
UMMYHOJCHUIITA YETIOBEKA; pa3IndaTh
Ha pucyHkax BTM ((Bupyc Tabaunoii
MO3aukH), bakrepuodar, BAUY.
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Hemoncmpayuu:

Ilopmpemui: 1. 1. IBaHOBCKHIA.
Tabauyvt u cxemwvi: «Bupychb»,
«bakrepuodarm»; «CrpoeHue u
*Ku3HEeHHbIN nuKI Bupyca CITN1a,
Oaktepuodaray.

Obopyodosanue.: MOJENb CTPYKTYPbI
JHK; MmarauTHast MoJIeIb-anTuIMKaIUs
«CTpoeHHE KIETKU»

OOG0CHOBBIBATH U COOIIOIATH MEPHI
pO(UIAKTUKN PACTIPOCTPAHCHHSI
BHUPYCHBIX 3a00JIeBaHUH
(pecniupaTopHbIe, KEITyI0YHO-
KHIIIEYHBIC, KIICTEBON dHIIS(DAITHUT,
BUY-undexius)

Hror

O 9aCOB II0 TEMC

6

Tema S. Pa3MHOKeHHe W MHAMBHUAYAJbHOE pa3sBUTHE OPraHU3MOB

5.1

JKu3HEeHHBIN UK
KJIeTKU. [lenenue
KJIETKU. MuTO3

1

KneTouHsbIit UK, WK )KU3HEHHBINA ITUKJIT
knetku. Matepdasza u MuTos.
[Tporeccel, mpoTekaromue B uHTEpdase.
Penukanus — peakuusi MAaTpU4HOTO
cunte3a JJHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIOWIHBIN
XPOMOCOMHBIE€ HA0OPHI. XPOMATHU/IBI.
[{utonoruyeckre OCHOBBI pa3MHOKEHUS
Y MHJMBUIYaJIbHOTO PA3BUTHS
OPraHu3MOB. [[elleHne KIIETKU — MUTO3.
Craaun muto3a. [Iporeccs,
MPOUCXOIAIINE HA PA3HBIX CTAIUIX
MHTO3a. brosIornueckuii CMbICI MUTO3A.
[Tporpammupyemasi ruGeshb KISTKH —
arornTo3.

PackpriBaTh coaep:kaHle TEPMUHOB U
MOHSTHI: KJIIETOUHBIN UK, HHTEp(da3a,
penyIUIMKaLKs, XpPOMOCOMA, KAPUOTHII,
rarjJIONIHBINA, TUIJIOWIHBIN
XPOMOCOMHBIN Ha0Op, XpOMATH/IBL;
MHUTO3 €ro craauu: mpodasa, metadasa,
anadasa, Tenodasa.

OnuchIBaTh )KU3HEHHBIN [IUKIT KIETKH;
MEPEUUCIIATh U XapaKTepU30BaTh
MEePUOAbI KJIETOYHOTO IUKJIA,
CpaBHUBATH WX MEXKTY COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPraHW3MOB, CPABHUBATh
XPOMOCOMHbBIE€ HA0OPBI KJIETOK.
CpaBHUBATh CTaJIM MUTO3A.
Pa3nuuate Ha MUKponpenaparax
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Hemoncmpayuu:

Tabauywl u cxemovl: «KIeTOUHBIN UK,
«Pernmukanusa JJHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHUTHast
MOJIETb-anIIuKanus «JlereHue KIeTkmny;
moxens JJTHK.

Obopyoosanue.: CBETOBOW MUKPOCKOIT U
Mukponpenapat «Kapuokrunes B KieTKax
KOpEUIKA JIyKay.

Jlabopamopnsie u npakmuueckue
pabomol:

JlabopaTtopHast pabota Ne 3.
«Habmroienre MuTO3a B KIETKaxX
KOHUYHMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIpenapaTax»

Y PUCYHKAaX CTaJuy MUTO3A.
PackpbiBaTh OMOJIOTMYECKUI CMBICIT
MHTO3a

5.2

dopmbl
Pa3MHOXKEHHUS
OpraHu3MOB

®opMbI pa3MHOKEHUSI OPTaHU3MOB:
Oecrosioe U MOoJIOBOE.

Bust 6ecrionoro pa3sMHOXKEHUS:
JieJICHUEe HAJIBOE U TTIOYKOBAHKUE OJHO-
¥ MHOTOKJICTOYHBIX, CIIOPOOOpa30BaHUE,
BETeTaTUBHOE PAa3MHOKEHUE.
HckyccTBEHHOE KIIOHUPOBAHUE
OpraHu3MOB, €r0 3HAYCHHE
JUISICETIEKITU U,

[TosioBOE pa3MHOKEHHUE, IO OTINYNS
oT Gecrooro.

Jemoncmpayuu:

PackpeiBaTh conep:kaHle TEPMHUHOB
Y TIOHATUI: PA3MHOXKEHUE, KJIOH,
MOJIOBBIE KJIETKH (TaMEThI),
ANIEKIIETKA, CIEPMATO30H/l, 3UT0Ta,
JIeJIEHUE HAJIBOE, IOYKOBAHUE,
cropyJisius, pparMeHTanus,
BEr€TaTUBHOE Pa3MHOKEHHUE,
CEMEHHOE Pa3MHOKEHHE, ONBUICHUE,
JIBOITHOE OIJIOJIOTBOPEHUE, TTOJIOBBIE
JKeJe3bl, CCMCHHUKH, SIMYHUKH,
OIIOIOTBOPEHHE (HAPYKHOE,
BHYTpPEHHEE).
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Tabauyst u cxemvt: «DOPMBI
Pa3MHOKEHUS OpPraHu3MOBY, «J[BoitHOE
OIJIOJIOTBOPEHUE YIBETKOBBIX
pacTeHun», «/lenenue KieTku
Oaktepun», «BereraTuBHOE
pPa3MHOKEHUE pacTeHui», « CTpoeHue
MOJIOBBIX KIIETOK»

XapakTepru3oBaTh 0COOCHHOCTH

¥ 3Ha4YeHHE OECTOJI0r0 U MOJI0BOTO
CIIOCOOOB Pa3MHOKEHUHI.

Briaensate BUIBI OECTIONOTro
Pa3MHOKEHUST; BBISIBIIATH B3aUMOCBSI3H
Mex1y hopMaMu U CriocodaMu
Pa3MHOXEHUS, U UX OMOTOTHIECKUM
3HAYCHHUEM.

Brangets mpuémaMu BETeTaTUBHOTO
Pa3MHOXEHUS KyJIbTYPHBIX PaCTCHUN
(Ha mpuUMepe KOMHATHBIX ).
XapaKTepru30BaTh MOJIOBHIC KIICTKH:
STUTICKJICTKH, CIIPMATO30HU/IbI;
BBISIBIIATH OCOOCHHOCTH

UXCTPOCHUS

5.3

Metios

Meiios. Ctaguu meiosa. [Iporeccsi,
MPOUCXOAIINE HA CTAIUSIX MEHUO03a.
[ToBeneHne XxpOMOCOM B MENO3€E.
Kpoccunrosep. buosiornueckuii cCMbICI
Y 3HAYECHUE MEeno3a.

Hemoncmpavuu:

Tabnuywl u cxemol: «JleNCHUECKICTKIY,
«Menos».

Obopyoosanue: monaensb JJIHK;
MarHMTHas MOJI€JIb-aNTIINKaIIUs
«JleneHue KIeTKn»

PackpsiBaTh copepxkaHne TEPMUHOB U
MOHSATHUI: ME103, KOHBIOT Al
XPOMOCOM, TIEPEKPECT (KPOCCHHTOBEP)
XPOMOCOM, T'aMETHI.

XapaxkTepuzoBaTh MEM03 KaK CIocoo
KJICTOYHOTO JICJICHUS; ONUCKHIBAaTh MEi03
10 CTaJUsIM; CPAaBHUBATh CTAJIMU MEM03a
1 MHUTO3a.

Paznuuarhs Ha pUCyHKax CTaauud MEno3a;
pPacKphIBaTh OMOJOTHUECKOE 3HAUCHUE
Meno3a
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5.4

Oo6pazoBanue u

I'ameTorenes — Imponecce O6paBOBaHI/IH

PackpriBaTh conep:kaHue TEPMUHOB U

Pa3BUTHE TOJIOBBIX MTOJIOBBIX KJIETOK Y)KHBOTHBIX. MOHSITUI: TAMETOTE€HE3, CIIEPMATOTEHE3,
KJIETOK. [TonoBbIe Kene3bl: CEMEHHUKH U OOT€HE3, CIEPMATO30U/I, aKPOCOMA,
OniogoTBOpEHKE auuHuku. OOpa3zoBaHue U Pa3BUTHE STTICKJICTKA, TTOJISIPHBIC TETbIIA.
MOJIOBBIXKJIETOK — raMeT (CrepmMaTo3ou/l, | XapaKTepru30BaTh 0COOCHHOCTH
AUIEKIETKA) — CIIEpMaTOreHe3 U raMeToreHe3a y >KMBOTHBIX U €0 CTaJIUH;
ooreHe3. OCOOEHHOCTH CTPOCHHUS TTOJIOBBIE KJICTKH JKHBOTHBIX U OITUCHIBATH
SIMIIEKIJIETOK U CIIEPMATO30UI0B. MPOIIECC UX PA3BUTHSL.
OmonorBopenue. [Taprenorenes. CpaBHUBATH ClIEPMATOTE€HE3 U OOTEHE3.
Hemoncmpavuu: OnuceIBaTh OMIOI0TBOPEHUE,
Tabnuywvl u cxemol: «IIpsMoen HenpsiMoe | OMOJIOTUYECKOE 3HAUCHHE
paszButHe», «['ameTorenes OIIOIOTBOPEHUS
y MJICKOTIUTAIOIINX U YEJIOBEKaY.
Obopyodosanue: Monenb MeTadazHon
XPOMOCOMBI, MUKPOCKOTI,
MUKponpenapathbl «CriepMaTo30HIbl
MJICKOTIUTAIONIETO», « SMIIeKIeTKa
MJIEKOTTUTAIOLLET 0.
Jlabopamopnsie u npakmuueckue
pabomeur:
JlabopaTtopHas pabota Ne 4. «3yuenne
CTPOCHUS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpernapaTax
5.5 | UnnuBuayansHoe NunuBuayanbHoe pa3BuTue (OHTOreHes). | PackpbiBaTh cojliepaHue TEPMHUHOB
pa3BUTHE DOMOpHOHAIIBHOE PAa3BUTHE Y TIOHSTUI: OHTOTE€HE3, IMOPHUOTEHE3,
OpraHu3MOB (amMOpurorenes). DTarbl SMOPHOHAIBLHOTO | 3UTOTa, ApobJieHHue, 0JaCTOMEPHI,

Pa3BUTHA Y TIO3BOHOYHBIX JKUBOTHBIX!

MopyJia, 6y1acTysa, 6J1acToleNb,
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IpoOJieHue, racTPyJIALNs, OPraHOTEHE3.
[TocTamOproHanbHOE pa3BUTHE. THITBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, He TIpsMoe (JTMYUHOYHOE).
Brnusinue cpensl Ha pa3BuUTHE
OpraHu3MoB; (aKTophbl, ClIOCOOHbIE
BBI3BIBATh BPOXKICHHBIE YPOJICTBA.

Poct u pazButue pacrennii. OHTOreHe3
[[BETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH,
CTaJIuy Pa3BHUTHUI.

Jemoncmpavyuu:
Tabnuywl u cxemvlr. «OCHOBHBIE CTaAUNU

OHTOreHe3a», «IIpssmoe u Henpsamoe
pasBuUTHE», «/{BOMHOE OILIONOTBOPEHUE
YIBETKOBBIX PACTECHUI»

racTpyia, Helipyia, OpraHOTeHe3;
3apOJIbIIIEBBIC JIUCTKHU: IKTOJIEpMa,
Me30/IepMa, SHTOJIEPMa;
MOCTAIMOPHOHABHOE PA3BUTHE: MPSIMOE
1 HenpsiMoe (JIMUMHOYHOE); MeTaMop(do3,
Meracropa, MUKpOCIIOpa, TTbUIBIIEBOE
3€pPHO, CIIEPMHH, 3aPOIBIIIEBBIN MEIIOK,
JIBOMHOE OIJIOJIOTBOPEHHE.

Onpenenars dTanbl SMOPUOHATIBLHOTO
pPa3BUTHS XOPJIOBBIX HAa CXEMaX H
npenaparax u OMUChIBaTh MPOIIECCHI,
MIPOUCXOJISIINE HAa KKIOM JTarle.
CpaBHUBaTh EPUOIbI OHTOTEHE3A;
PSAMOE M HEMPSAMOEe (JIMIMHOYHOR)
MOCTAIMOPHOHAIBHOE Pa3BUTHE,
3apOBIIIN YeJIOBEKA U IPYTUX
XOPIOBBIX.

OOBICHATH OMOJIOTHYECKOE 3HAYCHUE
pa3BUTHS ¢ MeTaMOp(hO30M;
OTPHUIIATEIHLHOE BIUSIHUE aJIKOTOJIA,
HUKOTHHA U JAPYTHX TEPATOTEHHBIX
(hakTOpOB Ha pa3BUTHUE 3aPOIbIIIIA
YeJIOBEKa.

OnuceIBaTh MPOLIECC IBOMHOTO
OTLIOIOTBOPEHHUS Y IIBETKOBBIX
pacTeHui

HToro uacoB o teme
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Tema 6. HacjiencTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB

6.1 | I'eneTtuka — Hayka 1 [IpeameT u 3a1a4u TEHETUKHU. PackpbiBaTh cofepkaHrne TEPMUHOB U

O HaCJIEJICTBEHHOCTHU Ponw muronoruu u sMOpuooruu MOHATUMN: T€H, TEHOM, T€HOTHII, (DEHOTHII,

Y U3MEHYUBOCTU B CTAaHOBJICHUM FeHETHKU. Bxian XPOMOCOMBI, aJJIeJIbHbIE TeHbI (aJUIeIn),
POCCHICKHUX U 3apyOEkKHBIX YUCHBIX B rOMO3HI0Ta, FETEPO3UroTa,
pa3BUTHE T€HETUKU. METObI TEHETUKN | TOMMHAHTHBIN MpU3HAK (FeH),
(rubpua0IOTNYECKUil, pelleCCUBHBIN MTpU3HAK (T€H), YhcTast
[IUTOT€HETUYECKUM, MOJIEKYIISIPHO- JUHUS, THOPH]L.
TE€HETUYECKHUI). [lepeuncnarh 1 XapakTeprU30BaTh
OCHOBHBIE T€HETUYECKHE ITOHATUS. METO/Ibl TEHETUKU: THOPUAOIOTUYECKUM,
['eneTnyeckas CHMBOJIMKA, [IUTOT€HETUYECKUM, MOJIEKYIISIPHO-
HCIIOJIb3yeMas B CXEMax CKPEIMBAHUM. | TCHETUYECCKUI; JOMUHAHTHBIC U
Jlemoncmpayuu: pELECCUBHBIE IPU3HAKKU PACTEHUN U
Ilopmpemuwi: I'. Mennens, T. Mopras, KUBOTHBIX.
H. 1. Basuios, C. C. YeTBepuKoB, ITonp30BaTHCA TEHETUUECKOU
H. B. Tumogees-PecoBckuii. TEPMHUHOJIOTHEN U CUMBOJIMKOU
Obopyoosanue: MOJIEb- alIIITUKALIS JUISL 3aUCU TEHOTUIUYECKUX CXEM
«MoHornOpuaHOE CKpelBaHue, CKpEIIMBaHUs
repOapuii «['opox moceBHOM»

6.2 | 3akOHOMEPHOCTH 1 3aKOHOMEPHOCTH HaclIeq0BaHUS PackpbIBaTh coaep:kaHre TEpPMUHOB

HACJIeI0BaHUS MPU3HAKOB, YCTAHOBJICHHBIC Y TIOHSATHI: MOHOTUOPUIHOE

MIPU3HAKOB. I'. Mennenem. MoHoruopugHoe CKpelruBaHue, (QCHOTUITHYECCKUE

MonorubpuaHoe CKpeIlMBaHue. 3aKOHETMHOOOpa3Hsl IpynIbl, THOPUIONIOTHYECKUI METO/I,

CKpELIMBaHUE ruOpUI0B NIEPBOTO MOKoJIeHus. [IpaBuio | yucTeie TMHUN, TOMUHUPOBAHUE TEHOB
JOMUHHUPOBAHUS. 3aKOH PacIlIeTICHUs (MoHOE, HETOIHOE), PaCILEIIIEHUE
PU3HAKOB. [ UIIOTE3a YUCTOTHI TaMeT. B ITOTOMCTBE.
[TonHoeu HemnosHOe JOMHUHHPOBAHUE. OnuceIBaTh METOAUKY MPOBEACHUS
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Hemoncmpayuu:

Ilopmpemui: I'. MeHnnens.

Tabauysr u cxemovl. «MOHOTUOPUTHOE
CKpELIMBAaHUE U €TO IUTOICHETUYECKas
OCHOBa», «3aKOH paCIIEIJIEHUS U €ro
LUTOT€HETHUYECKAs] OCHOBA», «3aKOH
YUCTOTHI FaMeT.

Obopyodosanue:

MOJIeH-alIIMKauu «MoHorubpuaHoe
CKpenuBanue», «Henomnnoe
JOMUHUPOBaHUE», Tepbapuil «'opox
ITIOCEBHOW»

I'. MeH1e1eMOTIBITOB 10 U3YYEHUIO
HACJICIOBAHMSI OJHOM Maphl MPU3HAKOB
y Topoxa MOCEBHOTO.

PackpbiBaTh coziep:kaHne 3aKOHOB
eauHoo0pa3usi THOPUIOB MEPBOTO
MOKOJICHHSI ¥ 3aKOHA PaCIICTICHHUS.
OOBICHATH TUNOTE3Y YUCTOTHI TAMET.
3anuceIBaTh CXEMbl MOHOTHOPHIHOTO
CKpeNIMBaHus1, 0OBICHIThH €T0
[IUTOJIOTHYECKUE OCHOBBI U PEIIATh
TCHETHYECKHUE 3a/1a9n

Ha MOHOTMOpPHUJIHOE CKpEIIMBaHUE

6.3

JuruOpuaHoe
CKpEIIUBaHHUE.
3aKOH HE3aBUCHUMOTI'O
HAacJIeJOBaHUS
MIPH3HAKOB

JurnOpuaHoe ckpeuBanme. 3aKoH
HE3aBUCUMOTO HaCJIeJOBaHUs
npu3HaKoB. L{uToreHeTrueckne OCHOBBI
JTUTAOPUTHOTO CKpPEIIMBAHMUS.
AHanusupylouiee CKpeuuBaHue.
Hcnonb3oBaHue aHAIU3UPYIOLLETO
CKpEUIMBaHUS JJIsl ONIPEACIICHUS
reHOTUIa 0COoOu.

Hemoncmpayuu:
Ilopmpemuwi: I'. Mennens.

Tabnauyvt u cxemwl: «JIurudpugnoe
CKpentuBanuey, «Llutomornueckue
OCHOBBI JIUTUOPHUIHOTO CKPEITUBAHUS.
Obopyodosanue: MOJIEIb- allTIIAKAIUS
«JlurnbpuIHOE CKPEIIBAHKE)

PackpwiBaTh cojiepkaHre TEPMUHOB U
MOHATUM: AUTUOPUIHOE CKpEIIUBAHUE,
aHaJM3HUPYIOIIEEe CKPEUIMBAHUE.
OnuceiBats onbiThl ['. MeHnnens

10 U3YYCHUIO HACIIEAOBAHUS IBYX Nap
MIPU3HAKOB Y TOPOXa MOCEBHOTO.
PackpeiBaTh conepkaHue 3aKOHA
HE3aBUCHUMOT0 HACIIEOBAaHUS TPU3HAKOB.
IIpuMeHITP MaTEMAaTUYECKHUIN pACUET
C IOMOIIIBIO METO/1a TEPEMHOKEHHS
BEPOSITHOCTEN M 3aMUCh C TOMOUIBIO
(hEHOTUITMYECKUX PATUKATIOB
paclIeIIEHUs TPU3HAKOB Y TOTOMKOB
1o GeHOTUIly U T€HOTHUITY.
3anuceiBaTh CXEMbI JUTHOPUIHOTO
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CKpELIMBaHUsA, OOBSACHATH €ro
LIATOJIOTUYECKUE OCHOBBI U PEIIATH
T€HETUYECKHUE 3a/1a4l Ha JUTHOPUIHOE
CKpeIlBaHue

6.4

CueruieHHoe
HaCJIEJOBAaHUE
MIPU3HAKOB

CueruieHHOE HacIe0BaHUE MTPU3HAKOB.
Pabota T. MopraHna 1o cuerieHHOMY
HaclieJoBaHuio reHoB. Hapymienue
CLEIICHUS TEHOB B pE3yJIbTaTe
KPOCCHUHroBepa. XpOMOCOMHAs TEOPUS
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpavyuu:

Ilopmpemuwi: T. MopraH.

Tabnuywl u cxemvt: «KMenos»,
«I"eHeTHYEeCKUE KapThl pAaCTCHUH,
YKUBOTHBIX U YEJIOBEKAY,
«B3anMoaelicTBre ayJICIILHBIX TSHOBY.
Obopyoosanue: MUKpoOIIpenapaT
«po3oduna» (Hopma, myTanuu Gopmbl
KPBUIBEB U OKPACKH TeJIa), MUKPOCKOII,
Mozenb-anmnkanus «llepexkpéct
XPOMOCOMY.

Jlabopamopnvie u npakmuueckue
pabomeur:

JlaGoparopnas padota Ne 5. «M3yuenue
pe3yJIbTaTOB MOHOTUOPUIHOTO

U TUTUOPUIHOTO CKPEIIMBAHUS

PackpriBaTh coaepxaHue TEPMUHOB U
ITOHATHN: CLEIJIEHHOE HACIICIOBAHNE
MPU3HAKOB, PEKOMOMHAIMS TE€HOB,
T€HETUYECKUE KAPThl XPOMOCOM,
MOpraHuja.

Ha3bIBaTh OCHOBHBIE MOJIOKEHHUS
XPOMOCOMHOU TEOPHUU
HacnencTseHHocTH 1. Moprana;
pacKpbIBaTh CoJIepKaHne pabOThI

T. Moprana 1o cuerjieHHOMY
HACJIEI0BAHUIO T€HOB U IPUYUHBI
HapyILIEHUs CUETIJICHUSI MEXAY T'€HaMHU.
3anuceIBaTh CXEMbI CKPEIMBAHUS

IIPY CLEIICHHOM HACJIEI0BAHUH,
OOBSACHSATH MPUIUHBI PEKOMOMHAIIIH
T'€HOB, OIMPEAEIIATh YUCIO TPy
CLEIUICHHS T€HOB; pEIIaTh FTEHETUYECKHE
3a/1a4M HA CLETUICHHOE HACJIeI0BaHUE
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y Ip0o30(HIIBI HAa TOTOBBIX
MHUKpOIIperapaTax»

6.5 | ['ereruka mona. I'eneruka mona. XpoMOCOMHOE PackpeiBaTh coaep:kaHUE TEPMUHOB U
Hacnenosanue OIIPENEIICHHE M0JIa. AYTOCOMBI U MOHSTHIA: XPOMOCOMHBIN HabOD,
MIPU3HAKOB, MIOJIOBBIE XPOMOCOMBI. ' OMOTaMETHBIE U | ayTOCOMBI, IOJIOBBIE XPOMOCOMBI,
CLEIUIEHHBIX C MTOJIOM reTepOoraMeTHbIC OPTraHU3MBbl. TOMOTaMETHBIN MOJI, TeTEPOTraMeTHBIM

HacnenoBanue npu3HakoB, CUEIUICHHBIX | IOJI, CUEIJIEHHOE C MTOJIOM HACJIEI0BAaHUE
C IIOJIOM. MIPU3HAKOB.
Hemoncmpayuu: OOBICHATH TUTOJIOTMYECKHE OCHOBBI
Ilopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'0 MEXAHU3MA OIPEICITICHUS
H.N. Basuiios. 10JIa y pa3jIMYHbIX OPraHU3MOB.
Tabauywl u cxemol: «I'eHeTHKa nosay, CpaBHUBATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIENOBAHN, HAaCJIEJOBaHUSI PU3HAKOB, CLIETUICHHBIX
CUEIIEHHOTO € TTOJIOM», «KapruoTuribl Y HE CIICTUICHHBIX CrojioM. PemmaTth
YeJIoBeKa U KUBOTHBIX) TF€HETUYECKHUE 3a/1a4M Ha HACJIEAOBaHUE
CUEIJICHHBIX C TI0JIOM MPU3HAKOB

6.6 | I3MEeHYHBOCTD. N3MenunBoCTh. BUabl H3MEHUUBOCTH: PackpeiBaTh cojepkaHre TEPMUHOB U
Henacnencreennas HEHACJIe/ICTBEHHAs U HACJICACTBEHHAs. MOHSATUMN: UBMEHYUBOCTb,

U3MEHYUBOCTD Ponb cpenpl B HEHACTIECTBEHHOM HACJIEJICTBEHHAs! U3MEHYUBOCTb,

U3MEHYUBOCTU. XapaKTEPUCTHKA
MOIU(PUKATMOHHONW U3MEHYHBOCTH.
BapuauuoHnHbIi psx v BapualMOHHAas
kpuBas. Hopma peakunu nprsHaka.
KosmnuecTBEeHHBIE 1 KAUECTBEHHBIE
IIPU3HAKY U UX HOPMA PEAKLIUH.
CaoiicTBaMOAU(PUKAITIOHHOM
U3MEHYUBOCTH.

HEHACJEICTBEHHAs! N3MEHYHUBOCTD,
MOIU(DUKAIIMOHHAS U3MEHYUBOCTb,
BapHUallMOHHBIN PsiJl, BApUaHTa,
BapUaIlMOHHAsl KpUBas, MPU3HAK,
HOpPMa peaKIMu, KOJIMYECTBEHHBIC 1
Ka4ueCTBEHHbIC MMPU3HAKH.
KnaccudunmpoBats BUIbI
W3MEHYMBOCTH U BBISBIISITh UX
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Hemoncmpayuu:

Tabauywvl u cxemvl: «Buapl
M3MEHYHBOCTHY, « MoauduKanoHHas
U3MEHUYUBOCTDY.

Jlabopamopnvie u npakmuueckue
pabomot:

Jlabopatopnas pabota Ne 6. «3yuenue
MOAU(UKAIMOHHON N3MEHUNBOCTH,
MOCTPOCHUE BapUAIIMOHHOTO Psijia U
BAPUALIMOHHOU KPUBOI»

OMoIOTHYECKHE OCOOCHHOCTH.
[TepeuncnsaTs cBOMCTBA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU U
OOBSCHATH €€ 3HaYEHUE ISl OpPTaHU3MOB.
PaznuyaTh KOJIMYECTBEHHBIE U
KaueCTBEHHbIC [TPU3HAKH; CTPOUTH
BAPUALIMOHHBIN psJl, BAPUALUOHHYIO
KPUBYIO, BBIUHUCIISITh CPEHEE 3HAYCHHE
MpU3HaKa

6.7

HaCJ'IGI[CTBeHHaH
N3MCHYHUBOCTDB

Hacnencrsennas, uiv reHOTUIUYECKAst
u3MeHuYnBoCTh. KomMOuHaTUBHAS
U3MEHYMBOCTb. M€e03 U OJIOBOU
IIPOIIECC — OCHOBA KOMOWHATUBHOM
U3MEHYUBOCTU. MyTalmoHHas
U3MEHYUBOCTb.

Knaccudukanus Mmytauuii: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE.

YacToTa 1 NpUYUHBI MyTaLlAMN.
MyrtareHnbie (haKTophbl.

3aKOH TOMOJIOTUYECKUX PSAJ0B

B HACJIEICTBEHHON M3MEHUYUBOCTH

H. . BaBunoa. Buesinepnas
HACJIEJICTBEHHOCTh U U3MEHUYUBOCTb.
Hemoncmpayuu:

llopmpemuwi: I'. ne ®pu3, H. 1. BaBunos.
Tabauywl u cxemwl: «MyTanmoHHas

PackpriBaTh coaep:kaHre TEPMUHOB U
TTOHSATUM: HACJICACTBECHHAS
W3MEHYMBOCTH, KOMOMHATHBHAS
W3MEHYMBOCTh, MyTallMOHHAS
W3MEHYMBOCTh, MyTaHT, MyTallUH:
T€HHBIE, XPOMOCOMHBIE, TCHOMHBIE;
MOJTUILIONANS, aHEYILIOM NS, MyTareHsbl.
XapakTepu3oBaTh HACIEICTBEHHYIO
M3MEHYUBOCTh; (hOPMYJIUPOBATH 3aKOH
TOMOJIOTHUYECKHUX PSJIOB

B HACJICJICTBEHHOM M3MEHUNBOCTHU

H. 1. BaBmiioBa u 00OBACHITH €ro
3HAYEHUEJIS OMOJIOTHH U CEJIEKIIUH.
KnaccudummpoBats MyTariu: TeHHBIE,
XPOMOCOMHBIE, TEHOMHBIE U TPUBOJIUTH
IIPUMEPBI MyTaLUH.

OOBSICHATH IPUYNHBI BOSHUKHOBEHHUSI
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U3MEHYHBOCTHY.

Obopyodosanue: MAKPOCKOTI,
MuKpornpenapar «po3zopuna» (Hopma,
MyTaluu GOpMbI KPbUILEB U OKpacKa
TeJa); KOMHATHBIE PACTEHUSI C TECTPOr
OKpPacKOU JIMCTHEB.

Jlabopamopnsie u npakmuueckue
pabomur:

JlaGoparopHas padota Ne 7. «AHanu3
MyTaluil y 1po30¢Guisl Ha TOTOBBIX
MHUKpOIIpeTrapaTax

MyTaIuii, poib (GakTOpPOB-MyTarcHOB.
CpaBHHMBaTh BHIBI MyTallii; BBISIBIISATH
MPUYUHBI HACJIEICTBEHHOU
M3MEHYHBOCTH, MCTOYHUKU MYTareHOB
B OKpYXKaroliei cpese (KOCBEHHO).
XapakTepu30BaTh BHESACPHYIO
HACJIEICTBEHHOCTh U N3MEHYUBOCTb

6.8

['eneTuka 4eaoBeka

I'enetuka uenoseka. Kapuorun
YyeJIoBeKa.

OCHOBHBIE METOIbI TCHETHKH YCIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEI[OBBIH,
IIUTOTCHETHYCCKHI, OMOXMMHUYECCKHUH,
MOJIEKYJISIPHO-T€HETUYECKUM.
CoBpeMeHHOE ONpeIeICHNE TEHOTHUIIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UUCIIC

¢ nomouieto [1I[P-ananu3a.
Hacnencrsenusie 3a001eBaHus
YeJI0BEKa: F'eHHbIC 00JIC3HU, O0JIe3HU

C HacJIeACTBECHHOM
MIPEIPACTIOI0KEHHOCTHIO, XPOMOCOMHBIE
0ose3nn. CoMaTHYeCKue U
F€HEePATUBHbBIC MYTAIUU.

PackpwiBaTh conepkaHue TEPMUHOB U
MOHSTUI: KAPUOTUI YETIOBEKA,
[IUTOTE€HETUYECKUIN METOI,
re€HEaJOTMYECKUN METO, POIOCTIOBHEIE,
OJIN3HELIOBBIN METO/I, HACTIEICTBCHHBIC
0oJie3HU: (MOHOTEHHBIE,

C HACJIEICTBEHHON
MPEIPACIION0KEHHOCTHIO,
XPOMOCOMHBIE), MEUKO-TEHETUYECKOE
KOHCYJIbTUPOBAHHUE.

[lepeuncnsaTh 0COOEHHOCTH U3YUCHUS
T€HETUKHU YEJIOBEKA; MPUBOAUTH
MIpUMEpPHI HACJIEACTBEHHBIX O0JIe3HEH
YeJI0BEKA, XapaKTepU30BaTh METOJIbI UX
NpoQHUIAKTUKN; 000CHOBBIBATH 3HAYEHUE
MEJIUKO-TE€HETUYECKOTO
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CtBoJoBBIC KJIETKH. [IpUHIIATIBI
3I0pPOBOT0 00pa3a KWU3HU, TUATHOCTHKH,
npoUIAKTHKY U JISYCHUS TeHETHUYECKUX
Oone3neil. MeanKko-TeHETHIECKOe
KOHCYJIbTUPOBAHUE. 3HAUCHUE
MEJIUIIMHCKON T€HETUKHU

B TIPEIOTBPAIICHUH U JICYCHUN
TCHETHYECKHUX 3a00JIeBaHUI UeIOBEKa.
Jemoncmpavyuu:

Tabnuywl u cxemor: «HacnenoBanue
pesyc-hakropay, «['eHeTHKa rpyIin
KPOBI».

Jlabopamopnsle u npakmuyeckue
pabomur:

[Tpaktuueckas pabora Ne 2.
«CocTapieHe U aHAIA3 POAOCTOBHBIX
YeJI0BEKa

KOHCYJIbTHPOBAHHS.
BbIABISTH U cCpaBHUBATH MEXTy COOOH
JOMUHAHTHBIE U PELIECCUBHBIE TPU3HAKH
YEJI0BEKA.

CocTaBisaTh U aHAIU3UPOBATH
POJIOCIIOBHBIE YEJIOBEKA

HTtoro yacos 1o TeMe 8
Tema /. CeJiek1iusi OpraHu3MoOB, OCHOBBI OMOTEXHOJIOTHH
7.1 | Cenexuus Kak HayKa 1 Cernekuust Kak HayKa U MpoIEcCC. PackpriBaTh coqiep:kaHue TEPMHUHOB

U Tpoliecc

3apOXKICHHUE CENIEKIIMY U TOMECTUKALIHS.
Yuenue H. U. BaBunosa o nenTpax
MHOT000pa3usi U MPOUCXOKICHUS
KYJIbTYPHBIX PACTCHUM.

[{eHTpbI MPOUCXOKACHUS TOMAITHUX
KUBOTHBIX.

Coprt, nopoja, mTaMm.

Y TIOHSATHUM: CEJIEKIIUs, COPT, MOPO/JIa,
HITaMM, TOMECTUKALIMS, WIIN
OJOMAIITHUBAHUE, LICHTPHI
MHOT000pa3usi U MPOUCXOKICHUS
KYJIbTYPHBIX PACTECHUU U
YKUBOTHBIX, THOPUAN3AIINSA,
HCKYCCTBEHHBIN OTOOP.
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Hemoncmpayuu:

llopmpemui: H. U1. BaBuios.
Tabauyvt u cxemwvi: xapra «L{eHTpHI
MHOT000pa3usi U MPOUCXOKIACHUS
KYJbTYPHBIXpAacTeHUN», «[lopoasl
JOMAIIHUX )KUBOTHBIX», «CopTa
KYJbTYPHBIX PacTEHHII».
Obopydosanue: MyIJISHKU TUIOJIOB U
KOPHEIJIO0B JUKUX (GOpM U
KYJIbTYPHBIX COPTOB PaCTEHUM;
repbapuii «CenbCKOX035UCTBEHHBIC
pacTeHus»

Ha3biBaTh 1 cpaBHUBATH OCHOBHbBIE
ATaIbl pa3BUTHUS CEJICKIIUU.

N3narate yuenue H. Y. BaBunosa

O LIEHTPaX MPOUCXOKACHUS KyJIbTYPHBIX
pacTeHHUI; pa3auyaTh HEHTPHI HA KapTe
MHpa, CBSI3bIBATH UX MECTOIOJIOKEHUE

C OYaraMd BO3HUKHOBEHHUSAPEBHENIIINX
[ABIJIA3AIAH.

CpaBHHBaTh cOpTa KYJbTYPHBIX
pPacTeHH, NOPOABI TOMAITHUX
JKUBOTHBIX U UX JUKUXIIPEIKOB.
OueHnBaTh pojib CEIEKINU

B 00€CIeUeHUH MPOOBOIHLCTBEHHOM
0€30MacHOCTH YeI0OBEYECTBA

7.2

Metonap! 1
JIOCTHKECHUS
CEJIEKIIMU PACTCHUM
Y KUBOTHBIX

CoBpeMEHHBIE METOJIBI CEJIEKIUN.
MaccoBblif 1 UHIUBUTYAJIbHBIN OTOOPHI
B CEJICKIIMUPACTCHUN U KUBOTHBIX.
Ouenka sKcTepbepa.
biM3KOpOACTBEHHOE CKpEIIMBAHUE —
uHOpUMHT. YncTas nuHMS.
CkpenmBane YUCThIX JTUHUM.
I'eTeposuc, unu rubpuHas cuia.
HeponcrBennoe ckpeniuBanue —
aytopuauar. OtnanéHHas
rudpuanzanus u e€ ycrexu.
HckyCcCTBEHHBIM MyTareHes U NoJly4eHue
MOJIMIUIONUIOB. JJOCTHXKEHUS CENEKIIUU

PackpbiBath copepkaHue TEPMUHOB U
MOHSITHI: HICKYCCTBEHHBIA OTOOD,
MacCOBBII 0TOOP, MHIUBUAYaTbHBIN
0T00p, IKCTEPHEP, OTUZKOPOACTBEHHOE
CKpeIllMBaHUe, YUCTas JINHUS, TETEPO3HC,
HEPOJCTBEHHOE CKpEUIMBAHUE,
HCKYCCTBEHHBI MyTareHes,
noymrionibl. CpaBHUBATH (HOPMBI
MCKYCCTBEHHOTO 0TOOpa (MaccoBoro u
WHIUBUTyaJIbHOTO), BUIBI
rubpuan3anuu (6JIU3KOPOJACTBEHHON U
OT/IAJICHHOM ), CITIOCOOBI MOTYyUYCHUS
MOJIUTLIIONIOB.
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pacTeHuM, )KUBOTHBIX U
MHKPOOPTaHU3MOB.
Hemoncmpayuu:

Iopmpemuwi: 1. B. Muuypus,

I'. . Kapneuenko, M. ®@. 1BaHOB.
Tabauywl u cxemwvi: «OTHAICHHAS
rubpuauzanus», «PaboTel akagemMuka
M. ®@. UBanoBay, «Ilomurmionaus.
Obopydosanue: MyIISHKU TUIOJIOB U
KOPHEIUIOJ0B TUKUX GopM U
KYJIbTYPHBIX COPTOB PACTEHUH.
Jlabopamopnsie u npakmuueckue
pabomur:

Dkckypeust «OCHOBHBIE METOJIBI U
JOCTUKEHUS CEJIEKIIUN PACTEHUN U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHIINIO,
IUIEMEHHYIO Qepmy,
COPTOUCTIBITATENIbHBIA y4aCTOK

WJIU TETJTUYHOE XO035HUCTBO)

[IpuBOIUTE TTPUMEPHI TOCTUKEHUN
CEJIEKIIUY PACTEHUI U KUBOTHBIX

7.3

buorexnsoorns
KaK OTpacib
MIPOU3BOJCTBA

buorexHonorus kak orpacib
IIPOU3BOJICTBA. | '€HHAsl MHKEHEPUS.
Ortanbl co3nanus pekomOunantHoi JITHK
Y TPAaHCT'€HHBIX OpraHu3moB. Kieroynas
uHXeHepus. KileTouHbIe KyJIbTYpBI.
MUKpOKIIOHAJIBHOEPA3MHOKEHUE
pactenuil. Knonnposanue
BBICOKOIIPOAYKTHUBHBIX

PackpriBaTh conepxaHrue TEPMUHOB U
MOHATHI: OMOTEXHOJIOTHS, KIETOYHAS
VH)XEHEPUS, T€HHAas UHXKEHEPU S,
KJIOHUPOBAHUE, TPAHCTCHHBIE
opranu3mbl, 'MO (reHeTudecku
MOAUGUITTPOBAHHBIC OPTAHU3MBI).
XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK
OTPACJIb IPOU3BOACTBA, OCHOBHBIE
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CEIbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.
DKOJIOTHYECKUE W ITHUECKUE TTPOOIIEMBI.
I'MO — reneTuuecku
MOAUGUITIPOBAHHBIC OPTAHU3MBI.
Jemoncmpayuu:

Tabauyvt u cxemvi: «OOBEKTHI
OuoTexHoJoruNY, «Kierounsie
KYJBTYPBI U KJIIOHUPOBAHUE,
«KOHCTpyHpOBaHUE U TIEPEHOC T'EHOB,
XPOMOCOM)»

JOCTHKCHU A OHMOTEXHOJIOTHH B 00JIaCTH
IMPOMBIINIJIICHHOCTH, CCJILCKOT'O XO03S1CTBa

W MEIIUIIUHEI.
[lepeuncnsTh U XapaKTEpPU30BATh
OCHOBHBIEMETO/IBI U JIOCTH)KCHUS
OMOMHKEHEPHH.

OO6CyKIaTh IKOJIOTHYECKUE U
ATUYECKHE aCIIEKTHl HEKOTOPHIX
UCCJIEIOBaHMM B 00J1acTU
OMOTEXHOJIOTUH (KJIOHUPOBAHUS,
HUCKYCCTBEHHOTO OTUIOJOTBOPEHUS,
HAIPaBJICHHOTO W3MEHEHMsI FeHOMA U
CO3/7[aHUsI TPAHCTEHHBIX OPTaHU3MOB)

HToro yacos 1o TeMe 3
Pe3epBHoE Bpems 1
OBILIEE KOJIMYECTBO 34
YACOB I1IO ITPOT'PAMME
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11 KJIACC

Ne
/o

Haumenosaunue
pa3aenoB U TEM
y4eOHOTO0 MpeIMeTa

KomnnuectBo
4acoB

[IporpammHoOe conepkanue

OCHOBHBIE BUIBI IE€ATEIHHOCTH
00yJarommxcs

Tema 1. DBOJTIONMOHHAA OHOJIOTUSA

11

OBOJIOLUA U METOBI
€€ N3y4cHUs

1

IIpennochUIKu BO3BHUKHOBEHUS
ABOJIIOIIMOHHON TEOpUH. DBOITIOIIMOHHAS
Teopusi U €€ MECTO B OMOJIOTHH.
BrnusHue 3BOTIOIMOHHON TEOPUU

Ha pa3BUTHE OUOJIOTUM U JPYTUXHAYK.
CBuaeTENIbCTBA SBOIOIUU.
[TaneoHTOIOTHYECKHE:
MTOCJICAOBATSILHOCTD MOSBJICHHS BHIOB
B MaJICOHTOJIOTHYECKOM JICTOIHCH,
nepexoaHbie (POPMBI.
buoreorpadguyeckue: CXoICTBO U
paznuuue gayH udaop MaTEPUKOB U
OCTPOBOB. DMOPHUOJIOTUUECKHUE: CXOICTBA
U pa3Inuus SMOPHOHOB Pa3HBIX BHJIOB
ITO3BOHOYHEIX.
CpaBHUTEILHO-aHATOMUYECKHE:
TOMOJIOTUYHbBIC, aHAJIOTUYHEIC,
PyAMMEHTAPHBIC OPTaHbl, aTaBU3MBI.
MonekynsapHO-OHOXUMHUYECKHE:
CXOJICTBO MEXaHU3MOB
HACJIEACTBEHHOCTH M OCHOBHBIX

PackpeiBaTh copepkaHre TEPMUHOB U
HOHSITUIA: 3BOJIIOIMSL, IEPEXOAHbBIE
dbopMbI, hUTOTEHETHUECKUE PSIIBI,
BUJIBI-9H/ICMUKH, BHJIBI-PEITUKTHI,
3aKOH 3apO/IBIIIEBOTO CXO/ICTBA,
OMOTreHEeTUYECKUI 3aKOH,
TOMOJIOTHYHBIC U aHAJIOTUYIHBIC
OpraHbl, pyAUMEHTAPHBIC OpPTaHbI,
aTaBU3MBlI.

[lepeuncisiTh OCHOBHBIC ATAIBI PA3BUTHS
ABOJIIOLIMOHHOW TEOPHH.
XapakTepru30BaTh CBHUJICTEIIHCTBA
HBOJIIOLINU: TTAJIEOHTOJIOTHIECKHE,
ouoreorpaduyeckue,
IMOPHOTIOTUYECKUE, CPABHUTEIHHO-
aHATOMUYECKHUE, MOJIEKYJIISIPHO-
OMOXUMUYECKHE.

[TpuBOIUTE TIPUMEPHI TIEPEXOTHBIX
dbopM opraHU3MOB, (PUIOTCHETUICCKUX
PSIIOB.

[TpuBoIUTE (HOPMYITHPOBKU 3aKOHOB
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METa0OJNYECKUX MyTeH y BCEX >KUBBIX
OpPTaHU3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. JIunnei, XK. b. Jlamapk,
Y. JTapsun, B. O. KoBaneBckuii,

K. M. bap, O. I'ekkenb, @. Mroiep.
Tabauywvl u cxemol: «Pa3BuTne
OpraHUYECKOro Mupa Ha 3emiiey,
penbedHbie TAOIUIIBI «3apOIBIIIH
MTO3BOHOYHBIX KUBOTHBIX),
«ApXEONTEPUKC.

Obopyoosanue. buoreorpapuyeckas
KapTa Mupa; koyuekus «Dopmbl
COXPAHHOCTH MCKOMAEMBbIX )KUBOTHBIX U
pacTeHUi»; BIIAXKHBIE TIperapaThbl
«Pa3Butue HacekoMoro», «Pa3zpurune
JISATYILIKW

OMOreHETUYECKOTO U 3apOdbIIICBOIO
CXoACTBa

1.2

Ucrtopus pazsutus
NpeACTaBICHUN
00 HBOTIOITUHU

OBouronmoHHas teopus Y. Jlapeuna.
[IpeAnochbUIKM BOBHUKHOBEHUS
JapBUHU3MA. JBHXKYIIIME CUIIbI
HBOJIFOLIMHU BUJIOB 110 [{apBUHY
(M30BITOYHOE PA3MHOKEHUE

IIPU OrPAHUYEHHOCTH PECYPCOB,
HeonpeaeaEHHas U3MEHUNBOCTb,
O0opb0a 3a CylleCTBOBAHHUE,
€CTECTBEHHBII 0TOOD).
CuHTteTHyecKasi TEOpHs BOJIIOLINU

PackpriBaTh cozepkaHuE TEPMUHOB U
MOHSITUI: CUCTEMAaTHKa, €CTECTBEHHBIM
U UCKYCCTBEHHBIN 0TOOD.
XapakTepu3oBaTh OCHOBHBIC
ABOJIIOLIMOHHBIC UJCH, KOHLEIIUA 1
T€OpUH; CPAaBHUBATH B3TJIAAbIHA BUI U
sposmonuio K. JImnnes, JK.b. Jlamapka,
Y. JlapBuHa.

OuenuBath Bk JInHHES B pa3BUTHE
CHUCTEMATUKU U OOBSICHATH MPUHITUITBI
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(CTD) 1 e€ OCHOBHBICTIOIOKEHHS.
Jemoncmpayuu:

Ilopmpemuwi: K. JIunneit, XK. b. Jlamapk,
Y. /lapBuH.

Tabauywl u cxemol.: «l[lomynmsumy,
«Kapra-cxema MapiipyTa myTenecTBuUs
Y. NapBunay, «@opmMbl 60pHOBI

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

OMHApHON HOMEHKJIATYPBHI.
XapakTepu3oBaTh COAECPKAHUE U
3HA4YEHUE HBOITIOLMOHHON KOHIEIIIUN
K. b. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U
COLIMAJIBHO-?)KOHOMHYECKHUE
IIPEANOCHUIKM BO3HUKHOBEHHUSI
ABOJTIOLMOHHON Teopuu Y. /lapBuHa.
PackpbIBaTh coziep:KaHNe IBOOIMOHHON
teopun. /lapBuHa; cpaBHMBAThH
HEONPEAEIIEHHYIO U ONPEACIEHHYIO
U3MEHYHMBOCTb, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOP, PopMbI OOPHOBI
3a CyILIECTBOBAHUE.

OnuceIBaTh NOJOKEHNS CHHTETUYECKON
teopuu sBoonnu (CTD) u oOBICHATH
e 3HaueHHe IIOUOIOTUU

1.3

Bun: xpurepun n
CTPYKTypA.
ITomyAnms Kak KaKk
JJIEeMEHTapHas
€UHULIA BHUJA

Muxposomoonus. [lonmynsuus kak
€AMHHUIABUA U JBOJIFOLINH.
Hemoncmpauyuu:

Tabnuyvt u cxemol: «Ilomynsuumy,
«MyTannoHHas U3MEHUYUBOCTHY.
Obopyoosanue: MUKPOCKOTI,
MuKponpenapar «J[pozoduna» (HopMma,
MyTari (POPMBIKPBIIBLEB U OKPACKH
Tena), Mojaenb-antkanus «llepekpéct
XPOMOCOMY.

PackpeiBaTh comep)kaHue TEPMUHOB U
MOHSATHI: MUKPOIBOJIIOLINS, BUI,
KpUTEPHUH BUA, apeaJt, TOMyJIsIIHs,
reHooH/I, MyTalluy, KOMOUHAIIUN
T'CHOB.

XapaKkTepru30BaTh BU KaK OCHOBHYIO
CUCTEMATUYECKYIO CTUHUITY U
[EJTOCTHYIO OMOJIOTUYECKYIO CHCTEMY.
Boiaensats kpurepun Buia
(Mopdonornueckuii, pu3HMOIOTUUECKUH,
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Jlabopamopnuwie u npakmuueckue
pabomot:

JlaGoparopnas padora Ne 1. «CpaBHeHue
BUJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPUIO»

OMOXMMHYECKUN, TCHETHYCCKHH,
AKOJIOTMYECKUN, Teorpaduueckuil) u
MPUMEHSATh KPUTEPUU ISl OTMCAHUS
KOHKPETHBIX BUJIOB.
XapakTepu3oBaTh MOMYJISAIUI0 KaK
CTPYKTYPHYIOCAHHUITY BHJIA U
HBOJTIOIUH.

OnuceIBaTh MOMYJISIUIO 10 OCHOBHBIM
MOKAa3aTelIsIM: COCTaB, CTPYKTypa

1.4 | JIBmwxyIue cusbt JIBrxymue cuibl (pakTopsl)3BodOUMU | PackpeiBaTh coaep:kaHre TEPMUHOB U
(3;1eMeHTapHbIe BUJIOB B Ipupoje. MyTaliluOHHBIN MOHATHI: KOMOMHATUBHAS
(pakTOpBI) IBOJIIOLIUU npoliiecc ¥ KOMOWHATUBHAs W3MEHYHMBOCTb, MyTaIlM1, MyTal{UOHHBIN
M3MEHYMBOCTD. [loMyNIAIMOHHBIE BOJIHBI | IPOLIECC, MOMYJIALIMOHHBIE BOJIHBI,
u npeid reroB. M3omnsus u Murpanus. | apeiid reHoB, W30JIAINS, MUTPAIUH.
Jemoncmpayuu: XapakTepu30BaTh JIEMEHTapPHBIE
Tabnuyvl u cxemol: «JIBUXKyIINE CUIIBI (aKTOPBI IBOTIOIUU: MYTALIMOHHBII
HBOJIFOLIUN npoiiecc, KoOMOMHAaTUBHAs
U3MEHYHMBOCTb, OMYJISLIUOHHBIE BOJIHBI,
Jpeiid reHoB, U30JIALUS, MUTPALIHSL.
YcranaBiamBaTh NPUYUMHHO-
CJIEJICTBEHHBIE CBSI3U MEXKY
MEXaHU3MOM U pe3yJbTaTOM JIEUCTBUS
JBIKYILHUX CHJI (3JI€EMEHTApHBIX
(haKTOPORB) PBOIIOIUN
1.5 | EcrecTBeHHBII 0TOOD EcrectBennsbIii or00p — HampaBisron il | PackpeliBaTh coliepaHne TEPMUHOB U

u ero (popmbl

(bakTop 3BOIIOILHUH.
@DopMBbI €CTECTBEHHOT'0 0TOOPA.

MOHSTUH: €CTECTBEHHBIN 0TOOD, O0pHOA
3a CyIIIECTBOBAaHUE.
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Hemoncmpavyuu:
Tabnuywl u cxemol: «ECTECTBEHHBIN
otOop», «boprba 3a cymecTBoBaHUE

OnuceIBaTh MEXaHU3M JICHCTBUS
€CTECTBEHHOTO 0TOOpA.
XapakTepu3oBatb POPMBI €CTECTBEHHOTO
oTOopa (ABIKYIINA, CTAOMIN3UPYIOIIHA,
JU3PYIITUBHBIN) ¥ CPABHUBATH UX MEKIY
co0oii.

XapaktepusoBaTh O0pEOY

3a CYIIIECTBOBAHKE U CPAaBHUBATH €€
BUJIBI (MEXKBHUIOBAsI, BHYTPHBHIOBAS,
6oprOa ¢ HeOIArONPUATHBIMU
(hakTOpamMu BHEIIHEH Cpe/Ibl)

1.6

Pesynbrars
HBOJIIOLIMHU:
MPUCTIOCOOJIEHHOCTh
OpPraHHU3MOB U
BHU1000pa30BaHKE

[Ipucnoco61eHHOCTh OPraHU3MOB
KaK pe3ysbTaT sBotonuu. [Ipumepsi
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
ApoMopdh 036l U U0 AN TAIIUH.
Buau BumoobpazoBanue.

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

Hemoncmpayuu:

Tabnuysl u cxemol:
«IIprcnocoOIeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BUA00Opa3oBaHUEY,
«IKOJIOTHIECKOE BUI000pA30BAHKE.
Obopyoosanue:

koJutekius «IIpuMepsl 3aIUTHBIX
MPUCTIOCOOJICHUH Y JKUBOTHBIX),

PackpbiBaTh cofiep>kaHre TEPMUHOB U
MOHSITHIA: PUCTTIOCOOJICHHOCTD,
MOKPOBUTEIHCTBEHHAS U
IpelocTeperaplnas okKpacka,
MacCKHpOBKa, BUJI000pa30BaHuUE.
OnuceIBaTh MEXaHU3M BO3HUKHOBEHUS
MPUCTIOCOOJICHUI Y OPraHU3MOB.
BBIABIATH 110 M300paKCHUSAM, HA KUBBIX
1 (DMKCUPOBAHHBIX MpernapaTax MpUuMepsbI
MPUCTIOCOOJICHHOCTH PACTCHHUM H
’KUBOTHBIX K YCIIOBHSIMCPEIbI

oOuTaHMsl, JOKa3bIBaTh OTHOCUTEIBHYIO
11e71ec000pa3HOCTh MPUCIIOCOOTICHUM.
XapakTepu3oBaTh CIIOCOOBI U
MEXaHHU3MbI BUI000Pa30BaHMS;
OTHCHIBATHh U CPABHUBATH OCHOBHBIC
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KOJUIEKIIHS HACEKOMBIX C Pa3IMYHbIMU
TUIIAMH OKPACKH; HAOOP IMIOAOBH
CEMSIH.

Jlabopamopnvie u npakmuueckue
pabomot:

JlabGopaTtopHas pabota Ne 2. «Onucanmne
MPUCTIOCOOTICHHOCTH OpraHU3Ma U ee
OTHOCHUTEJILHOTO XapaKTepay

(OPMBI HKOJIOTHYECKOTO U
reorpaduIecKoroBH1000pa30BaHUS

1.7

Hamnpasnenus u mytu
MaKpO3BOJIIOIIUT

MakponsBodonus.

@dopMbI 3BOTIONUU: (DUTIETHYECKAs,
JTUBEPIreHTHAS, KOHBEPTCHTHAS,
napauensHas. HeobpatumocTs
sBoJironu. [Ipoucxoxnenue

OT HECIeIHATU3UPOBAHHBIX
MPEIKOB.

[Iporpeccupyronias cnenuaan3amnus.
AnanTvuBHas paguaiusi.
Hemoncmpayuu:

Tlopmpemuwi: A. H. CeBeprios.
Tabauywl u cxemovl: <KApoMopdho3bD»,
«Monoaganranuny, «O0Ias
JIeTeHepaIus».

Obopyoosanue: monenb « OCHOBHbBIE
HaIpaBJICHUS DBOJIIOIUNY; 00BEMHAS
Mozenb «CTpoeHHe TOJIOBHOTO MO3Ta
MTO3BOHOYHBIX)

PackpbiBaTh copepkaHue TEPMUHOB U
HNOHATUIN: MAKPOIBOJIIOLNS, (PUIIOTEHE3,
OMOJIOrMYECKUI MTPOrpecce U perpecc,
apomopo3, uauoaganTaius, ooas
JereHepanys, aJanTuBHas pagualus.
XapakTepu3oBaTh (POPMbI IBOJTIOLIMH.
BoisBiars apomopdo3sl 1
UMOaJanTalul ypacTeHU 1
KUBOTHBIX.

CpaBHHBaTh OMOJOTMYECKUN MPOTPEcc
u Ouosoruyeckuit perpecc, apomopdos,
UIN0AIANITAIAI0 ¥ OOIIYIO
JereHepaluio.

BbISIBISITE B3aUMOCBSI3U MEXIY IMYTSIMU
Y HaIlPaBJICHUSIMU 3BOJIIOLINU

Y PACTEHHMU U KUBOTHBIX

NToro yacos 1o reme
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Tema 2. Bo3HUKHOBeHHE U PAa3BUTHE KU3HHA HA 3emJre

2.1 | Uctopus xu3Hu

Ha 3eMJIe ¥ METOJIbI
€€ U3y4eHUs.
I'unore3sl
MIPOUCXOKIECHUS
’KHM3HHU Ha 3emJie

2

JloHay4uHbIE€ peACTABICHUSA

0 3apOKJICHNM XU3HU. HaydHble
TUIIOTE3bl BOSHUKHOBEHUS KU3HU

Ha 3emJie: aOMOreHe3 UMaHCIIePMHUS.
XuMu4ecKas BOIIOIHS.
AOVOTEeHHBIN CUHTE3 OPraHUYECKUX
BEIIECTB U3HECOPTAaHUYECKUX.
DKCNEpUMEHTaIbHOE TTOATBEPIKICHUE
XUMHYECKON SBOIOIUH.

HadanpHbie 3Tansl OMOJIOTrHIeCKOM
sBotonmu. I'unoresa PHK- mupa.
dopmupoBaHuE MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHHE MPOTOKJIETKH.
ITepBbIe KJIETKU U UX DBOJTIOLIMSI.
DopMHUPOBaAHNUE OCHOBHBIX I'PYIII
JKUBBIX OPTaHU3MOB.
Hemoncmpavyuu:

Tlopmpemui:

®. Penu, JI. ITactep, C. Muiiep,

A. N. Onapumn, I'. FOpu.

Tabauywvl u cxemwvl: « BO3BHHKHOBEHHUE
CoJiHEeUHOM CHCTEMBI»,

«Pa3BUTHE OPraHUYECKOTIO MUPaY,
«PacturennHas kinetkay», « KuBotHas
KieTkay, «[Ipokapuornueckas
KJICTKa»

PackpbIBaTh cofepkaHue TEPMUHOB U
MOHATHI: KpealMoOHNU3M, a0UOTeHE3,
BUTAJIN3M, TAHCIIEPMHSI, OMOTI033,
KOalepBaThl, MPOOUOHTHI, CUMOMOTEHES.
XapakTepu3oBaTh METO/IbI U3YUCHUS
MCTOPHUYECKOIO MPOILIOTro 3€MIIN.
[lepeuncriATb OCHOBHBIE 3TaIlbl
XUMHUYECKON HOMOJIOTMYECKOM
HBOJTIOLUH.

W3naraTte copepkaHue TUIoTe3 U TEOpUil
BO3HMKHOBEHUS KU3HU Ha 3eMJIe
(kpealmoHn3Ma, CaMOIPOU3BOJIEHOTO
3apOKJI€HUSI (CIIOHTAHHOTO),
na"cnepmuu, runore3sl PHK-mupa).
OmnuceiBaTh skciepumenTsl C. Mumiepa
u I'. FOpu 1o noxyyeHuro OpraHuvecKux
BEILECTB U3 HEOPTAHUYECKUX ITYyTEM
aOMOreHHOTO CUHTE3a
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2.2

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

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

Y IIPOTEPO30MCKas 3phl. [1anmeo3orckas
apa u e€ mepuoIbl: KEMOPHUICKUH,
OPAOBUKCKHH, CUITYPUHUCKHUM,
JICBOHCKUH, KAMEHHOYTOJIbHBIM,
IIEPMCKUH.

Me3so301ickas 3pa 1 €€ NEPUOIBL:
TPUACOBBIH, FOPCKUM, METTOBOM.
Kaitno3olickas spa 1 €€ nepuombl:
MajJeOreHOBBIN, HEOT€HOBBIH,
AHTPOIIOT€HOBBIM.

XapakTepucTrKa KJIMMara u
re0JIOrMYEeCKUX nporeccoB. OCHOBHBIE
ATarbl 3BOJIFOLIUU PACTUTEIBHOTO U
YKUBOTHOTO MUpa. ApoMopdh 036l

y pacTeHHi 1 )KkUBOTHBIX. [losBIEHNME,
pacuBeT U BBIMUPAHUE TPYIII KUBBIX
OpraHu3MOB.

Hemoncmpayuu:

Tabauywvl u cxemol: «PazBurue
OPTraHUYECKOTO MUPay,
re0XpOHOJIOTUYECKas TaOINIIa;
KOJUTEKIHS «DPOpMBbI COXpAHHOCTH
HCKOIIA€MbIX )KUBOTHBIX M PACTECHUI.
Jlabopamopnvie u npakmuuecKkue
pabomut:

PackpsiBaTh conepxanne TEPMUHOB U
MOHSITUI: 30H, 3pa, IEPUOI,
apoMop(}o3bl, UIUOATANITALINH.

3HaTh MOCJIEI0BATEIIBHOCTH S0OHOB:
KaTapxeu, apxeu, MpoTepo30i,
(dhaHepo3oii; 3p: apxeickas,
IIPOTEPO30MCKAsL, MATIEO30MCKas,
M€3030MCKast, KAMHO30MCKasl; IEPUOOB:
KEeMOPUICKHI, OPJIOBUKCKHIA,
CUITYPUHCKHUI, IEBOHCKHUM,
KaMEHHOYTOJIbHBIN, [IEPMCKHH,
TPUACOBBIN, FOPCKUI, MEJIOBOM,
MajJeOreHOBBIM Y HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTHUU OPTAaHUYECKOTO MHUPA

I10 3paM ¥ NEPUOAAM r€OJIOTHUYECKOU
HMCTOPUU; dTaIlbl Pa3BUTHUS
PaCTUTENIHOTO U )KUBOTHOTO MHUpA.
Breiienuthb riaBHbie apoMop(o3sl
pPacTeHUN U )KUBOTHBIX.

CpaBHHBaTh MEX Ty CO00M
MIPEJICTABUTENICN CUCTEMATUUYECKHUX
IPYIIIT OPTraHU3MOB, BBISBIISITH YEPThI
YCJIO)KHEHUS U TIPUCTIOCOOJICHHOCTH
K YCJIOBUSIM KU3HU
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[TpakTnueckas padora Ne 1. «M3yueHue
MCKOIIA€MbIX OCTAaTKOB PAaCTEHUU U
YKUBOTHBIX B KOJUIEKLIMSIX).

DKCKypcHs « DBOJIIOLUSA OPraHUIECKOro
Mupa Ha 3eMJjie» (B €CTECTBEHHO-
HAy4YHbI WINKPAECBEIUYECKUI MYy3€eil)

2.3 | CoBpeMeHHas CucreMa OpraHM4eCcKOro MUpa Kak PackpeiBaTh copepkaHle TEPMUHOB U
cucrema OTpakeHHE 3BOMOLINUNA. OCHOBHBIE MOHSTUM: CUCTEMATHKA, UCKYCCTBEHHAS U
OpraHUYeCcKOro Mupa CHUCTEMaTUYCCKUE TPYIIBI OPraHU3MOB. | €CTECTBEHHAs KjaccU(UKanus, OuHapHas

Jlemoncmpayuu: HOMEHKJIaTypa, MPUHIIUI
Tabnuyvt u cxemol: «CoBpeMEHHAs HMEPAPXUYHOCTH.
CUCTEMA OPTraHUYECKOTO MHUPa» XapakTepu3oBaTb COBPEMEHHYIO
CUCTEMY OpPraHMYECKOro MHpa
2.4 | DBoMIOINS YETIOBEKA DBoJIIOIUA YeT0BEKa. AHTPONOJIOTHS PackpsiBaTh conaep:kaHue TEPMUHOB U

(anTpomoreHes)

Kak Hayka. Pa3Burtue npencraBieHuit
O MPOUCXOXKICHUU YeNIOBEKa. MeTobl
M3y4yeHHs aHTpornorene3a. CxoAcTBa u
pa3uyus 4eJIOBEKA U )KUBOTHBIX.

CucreMaTHuecKoe MoJIOKCHNUE YeI0BeKa.

Hemoncmpayuu:

Topmpemuwi: Y. [lapBuH.
Tabnuyvl u cxemvi: «CpaBHEHHE
aHATOMHYECKUX YEPT CTPOCHUS
YeJIOBEeKa M YeJI0OBEKOOOPa3HbIX
00e3bsHY.

ObopyoosaHue: CICTIKU UITU
M300paKeHUs] KAMEHHBIX OPYAHiA

TOHSTHI: aHTPOMOJIOTHS, aHTPOIIOTECHES,
yenoBek pasymubiii(Homo sapiens),
MPSIMOXOXKJICHUE, BTOPasi CHTHAJIbHAS
cuCTEMa.

[TepeuncnsaTh 3a1a4M aHTPOIIOJIOTHH,
ATANBICTAHOBJICHUS U PA3BUTHS
MPEACTABICHUM O POUCXOKICHUU
YEJI0BEKA.

M3mnarate OCHOBHBIC MOJIOKEHUS
teopun Y. JlapBuHa, KpUTUYECKU
OIICHHBATh HEHAYYHYIOUH(POPMAITHIO
O MPOUCXOXKJICHUH YEJIOBEKA.

3HaTh CHCTEMAaTHYECKOE MOJIOKECHIE
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NEPBOOBITHOTO YeNlOBeKa: KaMHU-
qorepsl, pyouna, ckpebdiia

Bra Homo sapiens, mepedncisTh ero
MOP(OJIOTO-aHATOMUYECKHUE TPU3HAKU
pPa3HOro ypoBHs (THI, KJIacc, OTPsiA

u 1p.).

YcTaHaBIMBaTh YEPTHI CXOACTBA U
pa3IMuniiyeoBeKa U JKUBOTHBIX.
OOBSCHATP W OLICHUBATh 3HAYCHHE
HAYYHBIX 3HAHUH O MPOUCXOKICHUH
YeJIoBeKa JIJIsl TOHUMaHUsI MECTa W POJIH
YeJIOBEKa B MPUPOJIC

2.5

JIBrKyIIME CUITBI

(pakTopsI)
aHTpoOIIOreHe3a

JIBrkyine cuiibl ((hakTopsbl)
anTponorene3a. Hacienctsennas
U3MEHYMBOCTh U €CTECTBEHHBIN 0TOOD.
OO61ecTBeHHBIN 00pa3 KU3HHU,
M3TOTOBJIEHUE OPYAUU TPYAa,
MBIIUICHUE, PEUb.

Hemoncmpavyuu:

Tabnuyst u cxemvt: «CpaBHEHHE
aHATOMUYECKHUX YePT CTPOCHHSI YeIIOBEKa
U 4eJIOBEKOOOPa3HbIX 00€3bsHY,
«OCHOBHBIE MECTa MaJICOHTOIOTUYECKUX
HAXOJOK MPEAKOBCOBPEMEHHOTO
YEJIOBEKaY.

OO6opyioBaHuE: MYJISKA
«I[IpoucxoxaeHue yenoBeka
(Ma7ICOHTOIOTUYECKHE HAXOJIKH )»

PackppiBath comepkaHue TEPMUHOB H
MOHATUH: (haKTOPBI AaHTPOTIOTEHE3A,
TPYNIIOBOE COTPYIHUYECTBO, PEUb,
OpyAHiiHAS NIEATEeTHbHOCTD,
MOJIUMOPHU3M.

XapakTepru30BaTh JBIKYIIHE CHITBI
((paxTopsl) aHTpOTIOTEHE3A:!
OMOJIOTUYECKHE U COI[UATbHEIC,
CpPaBHUBATh MX MEXIY COOOM
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2.6

OCHOBHBIC cTauu
SBOJIFOITMH YCJIOBCKA

OCHOBHBIE CTaIUM U BETBU BOJIIOIUU
YeJIoBeKa: aBCTpajJonuTeku, YemoBek
yMelbid, YenoBek mpsaMOXO TSI,
YenmoBek HEaHAEPTAIBCKUN, UeloBeK
pa3yMHBIN COBPEMEHHOTO THIIA.
Haxo/iku uckonaeMbIX OCTaHKOB,
BpeMs CYyILIECTBOBaHUS, 00J1aCTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO
MO3ra, 00pa3 KU3HHU, OPYIUs.
Jemoncmpavyuu:

Tabauywl u cxemwvl: «OCHOBHBIE MECTa
MaJ€OHTOJIOTMYECKUX HAXOA0K MPEIKOB
COBPEMEHHOI'0 YEJIOBEKA,
«JlpeBHeitmme moan», «JlpeBHue
moan», «llepBble COBpEMEHHBIE JTHOIN».
OO0opyioBaHKE: MYJISIKU
«IIpoucxoxaenue yenoBeka» (OOCTHI
aBCTpaJIONMUTEKa, MUTEKaHTpPOIIa,
HEaHIepTAJIblIa, KP)OMAHBOHIIA); CICIKH
WM 1300paKeHUsI KAMEHHBIX OpPYIUN
MEePBOOBITHOTO YEJIOBEKA: KaMHU-
qoIrnepsl, pyouiia, ckpedia

PackpbiBaTh conepxaHne TEPMUHOB U
TIOHSITUI: aBCTPAJIONMUTEK, YEIOBEK
YMEJIbIN, YEIIOBEK MPAMOXOIALINHT,
HEaHJepTajel, KpOMaHbOHEIL,
HEOJIUTUYECKAsi PEBOJIIOIINS,
NepBOOBITHOE UCKYCCTBO.
XapakTepu30oBaTh U CPABHUBATH MEKY
000l OCHOBHBIC CTAUN DBOJIIOINH
YEJI0OBEKA: XPOHOJOTUYECKUI BO3PACT,
apeaJs pacrpocTpaHeHusi, 00bEM
rOJIOBHOT'O MO3Tra, 00pa3 KH3HU U

opyaus Tpyaa

2.7

UYenoseueckue pacsl
U PUPOHBIC
aJanTallyi 4eJIoBeKa

Yenopeueckue packl. OCHOBHBIE
OOJIBIIME PACHI: €BPONICOUTHAS
(eBpaswmiickasi), HErpo-aBCTpaJIOUAHAS
(?KBaTOpHUAIbHAS ), MOHTOJIOMTHAS
(a3uarcko-aMepuKaHCKasi).

PackpriBaTh conepkaHue TEPMHUHOB
Y TIOHSATHUM: PAChI, PACOTECHE3, COLUAII-
JIAPBUHU3M, paCU3M, METUCAIHUS.
XapakTepu30oBaTh U CPAaBHUBATH
MPEICTaBUTEIIENYEIIOBEYECKHUX Pac,

60



YepThl IPUCIIOCOOICHHOCTH
MPEJICTABUTEIIEN YETIOBEUECKUXPAC

K YCJIOBUSIM CYIIIECTBOBaHMS. EqUHCTBO
yejoBeueckux pac. Kpuruka
COLMAJIBHOTO JIApBUHU3MA U pacu3Ma.
Jemoncmpayuu:

Tabauysl u cxemol: «YenoBeueckue
pacb»

PacKpbIBATh IPUUMHBI 1 MEXaHU3MBbI
pacoreHesa, nepeyucisiTb U TPUBOIUTH
pUMEPBI TPUCTIOCOOIEHHOCTH YEIOBEKa
K YCIIOBUSIM CPEJbI, TPUMEPHI
MPUCTIOCOOUTENBHOTO3HAYEHUSI PACOBBIX
MIPU3HAKOB.

Jloka3pIBaTh €IMHCTBO BUAa HOMO
sapiens, Hay4yHYI HECOCTOSITEIbHOCTh
PaCOBBIX TEOPUH,UJEH COLHATBHOTO
JapBUHU3MA U pacu3Ma

HToro uacoB o teme

9

Tema 3. Opranu3mMbl 1 OKpY:Kalomasi cpe

aa

3.1 | Oxomorus Kak Hayka 1 DKoJorus Kak Hayka. 3ajauyuu pa3aensl | PackpeiBaTh conepikaHue TEPMUHOB U
HKOJIOTUH. MOHSITUI: SKOJIOTHSI, TIOJICBBIC
MeTo1pI SKOTOTHUECKUX UCCIEAOBAHNN. | HAOIIOAEHNUS, SKCIIEPUMCHTEI,
DKOJIOTHYECKOE MUPOBO33pEHUE MOHHUTOPHUHT OKPY>KalOIEH CPEbI,
COBPEMEHHOI'0 4YeJIOBEKa. MOJIETTUPOBAHUE, SKOJIOTHIECKOE
Jlemoncmpayuu: MHUPOBO33pEHUE.
Ilopmpemoi: A. I'ymOonbaT, [lepeuncnsaTh 3a7a4 SKOJIOTUH, €€
K. ®@. Pynse, O. I'ekkens. pas3nensl UCBS3KU C APYTMMU HAyKaMU.
Tabauyvr u cxemwvr: xapra «lIpupogueie | Xapakrepu3oBaTh METOIbI
30HBI 3EeMIIH IKOJIOTHYECKUX UCCTICIOBAHUI

3.2 | Cpensl obutanus u 1 Cpenpl oOuTaHUsS OPraHW3MOB: BOJIHAsI, | PackppIBaTh coqepikaHne TEPMUHOB

IKOJIOTHYECKHE
dakTopsl

HA3eMHO-BO3IyIIIHAs, TOUYBEHHAS,
BHYTpHU-OpraHU3MEHHAs.
Okojoruueckue HakTopbl.
Knaccudukanuys 3K010ruaecKunx

Y TIOHSTHUH: cpefia OOUTaHMUS,
AKOJOTHYEeCKHEe (aKTOPHI,
OMONOTHYECKUN ONTHMYM,
OTrpaHUYMBAIOIIUNA (JTUMUTUPYIOLTUI )
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(dhaxkTopoB: abnoTHueckue, OUOTHUYECKHUE
U aHTPOTIOTEHHBIE.

JleticTBHE YKOIOTHYECKUX (PAKTOPOB

Ha OpPTaHU3MBI.

Hemoncmpayuu:
Tabauyvt u cxemvi: «CpenploOUTaHUS

OpraHu3MoB»

dakTtop.
XapakTepu30BaTh YCIOBUS CPEI

OOUTaHUs OPTaHU3MOB;
KJIaCCU(UIIMPOBATH U XapaKTEPHU30BaTh
AKOJIOTHYECKHE (DaKTOPhI: A0MOTHYECKHUE,
OMOTHYECKHUE M aHTPOIIOTCHHBIEC.
OmmceIBaTh AEHUCTBHE YKOJIOTHYECCKUX
(hakTOpOBHA OPTraHU3MBI.
XapaxkTepuzoBaTh 0COOCHHOCTH
CTPOEHUSI Y KU3HEICSITETbHOCTH
PaCTEHU U JKMBOTHBIXPA3HBIX CPE
oOHnTaHus

3.3

AOuoTHYECKHE
(dakTopbl

AbuoTtnueckue (hakTophl: CBET,
Temreparypa, BIaXHOCTb.
®doronepuoausm.IIpucnocobnenus
OpPraHU3MOB K JICUCTBUIO a0MOTUYECKUX
(bakTopoB. bruosornueckuepuTMBbI.
Hemoncmpayuu:

Tabnuyvt u cxemovl: «DOTOMEPUOTUIM.
Jlabopamopnvle u npakmuyeckue
pabomul:

JlaGopatopHas paborta Ne 3.
«Mopdonoruaeckne 0COOEHHOCTH
PacTEeHHI U3 Pa3HBIXMECT OOUTAHUS.
JlabopaTtopHas padota Ne 4. «Bnusiaue
CBETa Ha POCT U pPa3BUTHE YEPEHKOB
KOJIEyCa»

PackpbiBath cojiep:kaHue TEPMUHOB U
MOHATUH: a0MOTHYECKHE (PAKTOPBI,
dhoToneprnoan3M, OHMOJIOTUUECKUE
PUTMBI.

AHanmu3upoBaTh JCHCTBUE CBETA,
TEeMITepaTyphl, BIaXKHOCTH HA OPTraHU3MbI
Y TIPUBOJUTH TIPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHNU3MOB.
[IpoBouTH OHOTOTHYECKHE HAOIIOICHHUS
1 0OPMIIATH PE3yJIbTaThl MPOBEAEHHBIX
HaOJTI0ICHHUIA
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3.4 | buornueckue buotnueckue daxropsl. Buabl PackpeiBaTh conep:xkaHue TEPMUHOB
(dakTopsI OMOTUYECKHUX B3aUMOJECHCTBUI: U TIOHATUN:0MoTHYeCcKuE (HaKTOPHI,
KOHKYPEHLUS, XUITHUYECTBO, CHMOMO3 U | XMILHUYECTBO, IIapa3UTHU3M,
ero ¢opmel. [lapazutusm, koomeparus, | KOHKYpPEHLUs, MyTyajau3M, CAMOHNO3,
MyTyaJIn3M, KOMMEHCAIN3M KOMMEHCAJIN3M, HaXJIEOHUYECTBO,
(KBapTUPAHCTBO, HAXJICOHUUECTBO). KBapTUPAHCTBO, AMEHCAJIU3M,
AMeHcanu3M, HeUTpaiu3M. HEUTpaAIU3M.
3HaueHue OMOTHUYECKUX XapakTepru30BaTb OMOTHYECKHE
B3aMMOJICHCTBUH I CYILIECTBOBAHU (aKTOphl U BUIBIB3aMMOOTHOIICHHI
OpPraHMU3MOB B IIPUPOIHBIX COOOIIECTBAX. | MEXKy OPraHU3MaMU; IPUBOJUTH
Hemoncmpayuu: IIPUMEPBI B3aUMHOU
Tabnuyvl u cxemol: «lluieBble nenmn» IPUCIIOCOOTIEHHOCTH OPraHU3MOB.
CpaBHUBaTh MEXIy COOON BHIbI
OMOTUYECKUXB3aUMOICHCTBUI
OpPraHU3MOB
3.5 | Dxonoruyeckue DKOJIOTUYECKHUE XAPAKTEPUCTUKH PackpeiBaTh conepkanne TEPMUHOB U
XapaKTEPUCTUKU nonyJysiuu. OCHOBHBIENIOKA3aTEMN MTOHATHMN: TIOIYJISIUUS, YUCIEHHOCTb,

BUJIA U TIOITYJISIIIAN

NOMYJISILNN: YACIEHHOCTb, INIOTHOCTb,
POXKIAEMOCTh, CMEPTHOCTB, IPUPOCT,
Murpanus. JJuHaMyuKa YMCI€HHOCTH
NOMYJISIUNUN U €€ PEryJIsALHusL.
Hemoncmpayuu:

Tabauywt u cxemol: «llomynsuumy,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
NOMYJSIKUNA UHOY30pUU-TYPEITbKNY.
Jlabopamopnsie u npakmuueckue
pabomut:

IJIOTHOCTB, POKAAEMOCTh, CMEPTHOCTb,
MPUPOCT, MUTPALIMs, TUHAMUKA
YUCJICHHOCTHU TOMYJIALINH.
XapakTepu3oBaTh OCHOBHbBIE TTOKA3ATEIN
U DKOJIOTHYECKYIO CTPYKTYPY
MOMYJISIIUN; OMUCHIBATH MEXaHU3MBbI
PEryIsiUy YUCIEHHOCTH MOIYJIALNH
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[Tpaktrueckas padota Ne 2. «Iloacuér
MJIOTHOCTH TIOMYJISIITUIN pa3HBIX BUIOB
pacTeHui»

Hroro yacos no treme

5

Tema 4. Coo01ecTBa M IK0JIOrHYE€CKHE CHCTEMBI

4.1 | CooOmrecTBa 1 Coo0111ecTBO OPraHu3MOB — OUOIEHO3. PackpriBaTh copepkaHue TEPMUHOB U
OpraHU3MOB CTpyKTyphl OMOIIEHO3a: BHIOBAs, MOHATHI: OMOIIEHO3, YKOCHCTEMA,
MPOCTPAHCTBEHHAs, TpohUUIeCcKast OMOreo1eH03, BUJIbI-IOMUHAHTHI,
(uieBas). Buapl-1OMUHAHTHI. DKOJIOTHMYECKas HUIIIA.
CBsi3u B OHOIIEHO3E. XapakTepu3oBaTh OHOIIEHO3
Jemoncmpavuu: (coo0111ecTBO), €T0 BUIOBYIO,
Tabauywl u cxemol.: «Ilumesplie memmy, MPOCTPAHCTBEHHYIO U TPOPUUECKYIO
«buoTIEHO3: COCTaB U CTPYKTYpay. CTPYKTYPBHI.
Obopyoosanue: MOJIETb-aNIUIAKAIUS OOBSICHATH POJIH KOMIIOHEHTOB
«Tunuruneie OUOIIEHO3BDY; TepOapwii OMoIIeHO3a B MOJIIEPKAHUU €T0
«PacturenpHbie COOOIIECTBAY; CTPYKTYPBI U CYIIECTBOBAHUS
KOJUIEKIMs « bHOIIEHO3» Ha ONPENCIIEHHON TEPPUTOPHH.
OOBACHITH OMOJIOTMYECKUM CMBICIT
SPYCHOCTU MIIMCTOBOM MO3aWKH.
CpaBHHMBaTh KOMIIOHCHTHI OMOIICHO30B,
WX BUOBYIO, IPOCTPAHCTBCHHYIO H
TPOPHUUECKYIO CTPYKTYPHI, CBSI3U MEKTY
OpraHU3MaMH
4.2 | DKOCUCTEMBI U 2 DKOJIOrM4eCKHe CUCTEMBI (IKOCUCTEMBI). | PackpriBaTh copepkaHne TEPMUHOB U

3aKOHOMEPHOCTH UX
CYILIECTBOBAHUS

[TousTe 00 AKOCUCTEME U
OHMOreolEcHO3E.
OYHKITMOHAIBHBIC KOMITOHCHTBI

MOHATHH: DKOCUCTEMA, OMOT€OLIEHO3,
IIPOAYIIEHTBI, KOHCYMEHTBI, PEIYIICHTHI,
TpodHUUECKHEe YPOBHH, ITUIIICBAs
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AKOCHUCTEMBI: MPOAYIICHTHI, KOHCYMEHTHI,
PEAYLICHTHI.

KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

Tpoduueckue (TUIEBBIC) YPOBHH
AKOCHUCTEMBI. [IuleBbIec IS U CETH.
OCHOBHBIE MTOKA3aTEIN SKOCUCTEMBI:
ouomacca, NpoayKIHs. DKOJIOTUUECKUE
MMUPAMUJIBL: TIPOAYKIIMH, YUCICHHOCTH,
onomaccel. CBOMCTBA YKOCUCTEM:
YCTOMUYUBOCTb, CAMOPETYJISAIHUA,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

lopmpemuwi: A. Ix. Tencnu,

B. H. Cyxkaués.

Tabauyst u cxemol: «lIpuponHbie
coobmecTBay, «Llemu nuranusy,
«IKOJIOTUYECKas MUPaMUIay

LEIb U CETh, IKOJIOTMUECKUE
MUpaMUJIbl, OomMacca, IpOAyKIIHS,
CYKLECCHSL.

XapakTepu3oBaTh CBOMCTBA IKOCUCTEMBI
(e€ crmocOOHOCTH K JUIUTETHHOMY
CaMOMOJIJIEP>KaHUI0, OTHOCUTEIILHO
3aMKHYTBIA KPyTOBOPOT BEILIECTB,
HEO0OXOJMMOCTh TOTOKA YHEPTHH).
CpaBHHBaTh NaCTOUIIHBIE U JETPUTHBIE
MUIIEBbIE IIENH, TPOYUUECKUE YPOBHU
DKOCUCTEMBI.

Paznuuate nupamMubl MPOIyKIIUH,
NUpamMuAbl YUCICHHOCTU U MTUPAMHUIbI
OMOMACCHI.

CocTaBisATh UEMU U CETH MUTAHUSI.
IlepeuncnsaTh CBOMCTBA SKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALIMS,
pa3BUTHE (CyKIIECCHs).

OnuceIBaTh MEXAHU3M NOIEPKAHUS
pPaBHOBECHS B 3KOCHCTEMAX.
XapakTepu30oBaTh CYKLIECCHHU, BBISIBISATh
MPUYHUHBI U 00UIME 3aKOHOMEPHOCTHU
CMEHBI 3KOCHUCTEM

4.3

[Ipuponsie
3KOCUCTEMBI

[IpupoHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03ED.
DKOCUCTEMA XBOMHOTO NN
IMPOKOJINCTBEHHOTO JIECA.

PackpeiBath copepkaHue TEPMUHOB U
MTOHSITHI: BOAHBIE DKOCUCTEMEI,
OMOTEO1IeHO3bI, (PUTOIIAHKTOH,
300IUTAHKTOH, OEHTOC, TYMYC.
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Hemoncmpavyuu:

Tabnuywvl u cxemol.: «IKOCUCTEMA
HIMPOKOJIUCTBEHHOTO JIECA,
«DKocHuCcTEMa XBOMHOTIO JISCay,
«buoneHnos BogoéMa.

Obopyoosanue: repdbapuu 1 KOJJICKIIUN
pacTeHU U )KUBOTHBIX,
MpUHAIICKAITUX K Pa3HbIM
AKOJIOTUYECKHUM TpyIliaM OJHOTO BUAA

[IpuBOIUTH IPUMEPHI TPUPOTHBIX
YKOCHCTEM CBOEH MECTHOCTH.
CpaBHUBATh HA3€MHbBIEC U BOJIHBIE
AKOCHUCTEMBI; OPTaHU3MbI, 00pa3yroIue
pasHbie TpoUUECKUEe YPOBHU

4.4 | AHTpOTIOTEHHBIE AHTPOIOTE€HHBIE SKOCUCTEMBI. PackpriBath conepkaHue TEPMUHOB U
AKOCHUCTEMBI ATpPO3KOCHUCTEMBI. MOHSATHI: aHTPOIIOT€HHAsI IKOCUCTEMA,
Ypboskocucremsl. buonornueckoe u arpo3’KocucTeMa, ypoo3KocHucTeMa,
X035CTBEHHOE 3HAUYCHUE OounopazHoobOpasue.
arpodKOCUCTEM U YpOOIKOCHUCTEM. XapakTepu3oBaTh arpOdKOCUCTEMBI U
buopasnoobpasue kak gpaxTop ypOO3KOCUCTEMBI, 0COOEHHOCTH UX
yCTOMUMBOCTH dKocucTeM. COXpaHEHUE | CyLIECTBOBAHUS.
OMOJOTUYECKOTO pa3HO00pasusl [IpuBOANTH MPUMEPHI AHTPOTIOTEHHBIX
Ha 3emiie. HKOCHUCTEM CBOEH MECTHOCTH, ONUCHIBATH
Hemoncmpayuu: MX BUJOBOM COCTaB U CTPYKTYPY.
Tabnuysl u cxemol: «ATPOLIEHO3Y. CpaBHHBATh COCTaB U CTPYKTYPY
Obopyodosanue: xomnekuus «BpenuTeny | nmpupogHbIX SKOCUCTEM U
BAXHEHNIINUX CEIBbCKOXO3SUCTBEHHBIX arpodKOCHUCTEM, arPOIKOCUCTEM U
KYJIbTYp» ypOO3IKOCUCTEM
4.5 | buocepa— VYuenue B. U. Bepnaackoro o ouocdepe. | PackpreiBath cojiepkanue TEpPMUHOB U
riio0anbHast ['panuIlel, COCTaB M CTPYKTYypa NOHATUH: Ouocdepa, )KUBOE BEUIECTBO,

IKOCHUCTEMA 3EMIIH

ouocdepsnl. JKuBoe BEIIECTBO U €r0
¢ynxun. Ocobennoctu 6nocheps! Kak

JMHAMHYECKOE paBHOBECHE.
Ouenusats Bkiaja B. U. Bepraackoro
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r7100aTbHON YKOCUCTEMBI.
JlnHamMuueckoe paBHOBECHE U OOpaTHas
CBsI3b B OMocdepe.

Hemoncmpayuu:

Topmpemuwi: B. 1. BepHaackumu.
Tabnuysl u cxemol: «O01IAs CTPYKTYypa
ounocdepr», «PacnpocTpaHeHUE KUZHH
B Ouocdepe», «O30HOBBIN dKpaH
ounochepb»

B CO3/laHUE yueHus o ouocdepe.
XapakTepu3oBaTh cOCTaB OMocdepsl,
(YHKITUH )KUBOTO BEIECTBA OMOChephI
U onpeaesITh (Ha KapTe) 00J1acTH ero
HauOOJIBIIETO PACTIPOCTPAHCHHSI.
[TpuBOIUTH TPUMEPHI TIPOSBICHHUS
(GyHKUHIA )KUBOTO BenlecTBa onochepsl,
OMOreOXMMHUYECKOH J1eATEIbHOCTH
YeoBeKa.

[lepeuncnarb ocoOeHHOCTH OUochepsl
KaK IJ100aIbHOM 3KOCUCTEMBI 3EMIIH

4.6 | 3aKOHOMEPHOCTHU KpyroBopoTs! BemiecTB u PackpriBaTh coepkaHue TEPMUHOB U
CYLIECTBOBaHHUS OMOreoXMMHUYECKHE IIUKIIBI 3JIEMEHTOB HOHSITUN: EIOCTHOCTh Ouochepsl,
ouochepsl (yrnepona, a3orta). KPYrOBOPOT BEIIECTB,

3oHanbHOCTH Onochepsl. OCHOBHBIE OMOTreOXUMHUYECKHUE KB

OMOMBI CyIIH. AJIEMEHTOB, 30HATIBHOCTH OMOC(EPHI,

Jemoncmpayuu: OMOMBI.

Tabauysl u cxemol: «Kpyrosopor OnuceiBaTh KPyroBOPOT BEIIECTB,

yriaepoaa B ouocdepey, «Kpyrosopor OMOTreOXMMHUUYECKUE KBl a30Ta U

a30Ta B MPUPOIEH yriepoza B ouocdepe.
OOBACHATH TPUYUHY 30HATTLHOCTH
ouocdepsl. [lepeuncisaTs u
XapaKkTepU30BaTh OCHOBHBIE OMOMBI
CyILIH 3eMJIH

4.7 | YenoBe4ecTBO YenoBeuecTBO B Onochepe 3eMiu. PackpbiBath copiepkaHue TEPMUHOB U

B Ouocdepe 3emiau

AHTPONOTreHHBIC N3MCHEHHSI
B Onocdepe. ['modanbHbIE

HOHSATHUI: AaHTPOIIOT'€HHbIE U3MEHEHHUS,
HKOJIOTUYECKUIN KPU3HUC, TNI00ATBHBIC
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AKOJIOTUYECKUE TPOOIIEMBI.
Jemoncmpayuu:

Tabauyvt u cxemol: «lIpumepHbIC
AHTPONOT€HHbIEC BO3JACHCTBUS

Ha pUpOay», « BaxHenmme ncTOUHNKH
3arpsA3HEHUs BO3yXa U TPYHTOBBIX
Bo», «IlouBa — BaxkHeiIas
cocTasJsironias ouochepn», «DakTOpPbI
Jerpaganuu nouBy, «llapHuKoBbIi
abdexT», «PakTopbl pauOAKTUBHOTO
3arpsizHeHus ouocepri»; Kpachas
kHura PO, n3o0pakxeHus1 OXpaHsIeMbIX
BHJIOB PACTEHUI U KUBOTHBIX

po0OJIeMBI.

XapakTepuszoBaTh OMOCPEPHYIO POJIh
YyeJIOBEKa.

[IpuBOIUTH IPUMEPHI AHTPOIIOT€HHBIX
U3MeHeHu# B brocdepe.

OneHnBaTh MOCIEJCTBUS 3arPsI3HEHUS
BO3/IYILIHOM, BOJTHOW CPEJbI, U3MECHEHHUS
KJINMaTa, COKpaIieHus
OouopazHoobpasus.

DopMyIUpOBaTH COOCTBEHHYIO MO3UIUIO
110 OTHOIICHMIO K TJI00aJIbHBIM U
PETHOHAJIBHBIM 3KOJIOTHUYECKUM
npobJieMaM, apryMEeHTHUPOBATh CBOIO
TOUKY 3pCHHUS.

Ha3biBaTh MpUYMHBI MTOSBJICHUS
MIPUPOAOOXPAHHOMN ITUKH,

PacKpbIBaTh 3HAYEHHUE Mporpecca

JUIS1 TIPEOIOJICHUS DKOJIOTHYECKOTO
KpH3uca

4.8

Cocy1iiecTBOBaHUE
MIPUPOJIBI U
yeJI0BeUeCcTBa

CocyuiecTBOBaHUE TPUPOJIBI U
yenoBedyecTBa. COXpaHEHHE
Ouopa3HooOpa3ust Kak OCHOBA
ycToitunBocty 6mocdeprl. OcHOBa
paIMOHAIBHOTO YIIPABICHUS
IIPUPOTHBIMH PECypCaMH M HX
ucnoiib30Banue. JlocTikeHnss OMOJIOTHH
Y OXpaHa MPUPO/IBL.

PackpeiBaTh conepkaHue TEPMUHOB U
MOHSATUH: PAllMOHAIIBHOE
IIPUPOIOIIOIB30BaHUE, YCTOMYUBOE
pa3BUTHE, KODBOIIOLIUA.
XapaxkTepu3oBaTh PaLMOHAIBHOE
HCII0JIb30BaHUE IIPUPOIHBIX PECYPCOB;
OCHOBHBI€ [10JIOXKEHUS KOHLENIUU
YCTOMYUBOI'O Pa3BUTHUS
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Hemoncmpavyuu:
Tabnuywvl u cxemsi: «buochepa u
4eJIOBEK»

HToro vyacoB o Teme 9

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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[ToypouHoe maHupoBaHue

Homepa Tewma ypoxka KonunuecTBo uacoB VIEKTPOHHEIC (Lt (POBBIC)
YPOKOB I1/TI 00pa3oBaTelIbHbIE PECYpPChI
1.BBenenue B Kypc o0mei 0uosiornu (6 4acos)

1. Copneprxanue U CTpyKTypa Kypca o01ieir 6nonoruu. bubmumorexa [IOK
https://m.edsoo.ru/863e6122

2. OCHOBHBIE CBOMCTBA XKHBOTO. https://resh.edu.ru/subject/lesson/38
27/start/118940

3. YPpOoBHU OpraHu3aluy )KUBOW MAaTEPUU.

4, 3Ha4YeHne MPAKTUIECKON OMOIOTHH. bubnnorexa [HOK
https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a

S. MeTobl OMOJIOTMUECKUX UCCIIET0BaHUH.

6. XKusoit Mmup u KynapTypa

2.buocgepHblii ypoBeHb KU3HHU (9 YacoB)

7. VYuenue o Ouocpepe. bubnuoreka [IOK
https://m.edsoo.ru/863ea5a6

8. ITpoucxosxaeHne >kuBOro BEIIeCTBa.

9. DU3NKO-XUMUYECKask HBOJIIOIMS B Pa3BUTHHA OHOC]EPHI.

10. buonoruueckas 3BoONMS B pa3BUTHU OHOChEpHI. bubnnoreka [JOK
https://m.edsoo.ru/863ea6be

11. VYcnoBus xKu3HH Ha 3emie

12. buocdepa kak rmobanbHast SKocucTema. bubnnorexka [JOK
https://m.edsoo.ru/863ebb5e

13. KpyroBoport BewiecTs B npupose. bubnuorexa [IOK
https://m.edsoo.ru/863ebb5e

14. OcobenHoctu 6uoc(epHOro YpoBHS OpraHU3aIMH KU3HH
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https://m.edsoo.ru/863e6122
https://resh.edu.ru/subject/lesson/3827/start/118940
https://resh.edu.ru/subject/lesson/3827/start/118940
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e

15.

B3aumooTHoOIIEHNS YenoBeKa U MPUPOAbI Kak (pakTop pa3BUTHs OHOC]epHI.

3.buoreoneHOTHYECKUI YPOBeHb KU3HHU (7 4acoB)

16. buoreoneno3 kak 0coOblii ypOBEHb OpraHU3aIUU KU3HU.

17. Buoreonenos kak 0M0- ¥ PKOCHUCTEMA. bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

18 CtpoeHue | CBOMCTBA OMOTCOIIEHO3A.

19. CoBMecTHas )KU3Hb BUOB B OMOT€OLIEHO3E. bu6mmoreka [IOK
https://m.edsoo.ru/863eb5fa

20. [TpuunHBI yCTOWYMBOCTH OHOTE€OIEHO30B.

21. 3apoxeHne U CMeHa OMOTE€OIIEHO30B. bubmmoreka [IOK
https://m.edsoo.ru/863eb46a

22. O6o06maromuii ypok «bHOreoneHOTHYECKU YPOBEHbY

4. Ilonmy/IALHOHHO-BHI0BOH YPOBEeHb :KN3HH (13 4acoB)
23. Bun, ero kpurepuu U CTpyKTypa.
24. [Momymnsius xak opma cylecTBOBaHMs BUIa U Kak 0co0asi TeHeTH4ecKast bubnnorexka [JOK
CHCTEMA. https://m.eds00.ru/863e99c6

25. [Tomynsmus Kak OCHOBHAS €MHHIIA SBOJIIOINH. bubnnorexka [JOK
https://m.eds00.ru/863e99c6

26. Bunoo6pas3oBanue — npoiiecc BO3HUKHOBEHHUSI HOBBIX BHUJIOB. bubnnoreka [JOK
https://m.edsoo.ru/863e9cle

27. Cucrema XMBBIX OpPTaHU3MOB Ha 3eMIIe.

28. Oranel aHTPOIIOTEeHE3A.

29. UYennoBek Kak YHUKAJIbHBIA BUJI dKUBOU IIPUPOBI.

30. Hcrtopust pa3BUTHS SBOJTIONMOHHBIX HIIEH.

31. EcrecTBennbIit 0TOOP U €70 (HOPMBL.
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https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9c1e

32. CoBpeMeHHOE ydeHHE 00 IBOIOIHH. 1
33. OcHOBHbIE HaNPaBICHUS 3BOJIIOLUH. 1
34. Oco6eHHOCTH TOMYIISIMOHHO-BUAOBOTO YPOBHS KU3HH. 1
35. BcemupHas crparerust oXpaHbl IPUPOIBL. 1

TemaTnueckoe niianupoanue 11 kiace

Homepa ypoxos

Tema ypoka

KoJsnuyecTBo 4acoB

n/n
1. Oprann3meHHbIi ypoBeHb ku3HHU (16 4yacoB)

1. Opranu3MeHHBIH YPOBEHB KU3HH U €T0 POJIb B IPUPO/IE. 1

2. Opranusm kak duocucrema. 1

3. [Ipornecchl KU3HEAEATENIEHOCTH MHOTOKJIETOUYHBIX OPTaHU3MOB. 1

4. PazMHOXeHUEe OpraHU3MOB. 1 https://resh.edu.ru/subject/les
son/5359/start/270999

5. OIUI0JOTBOPEHNE U €T0 3HAUYCHUE. 1

6. Pa3BuTHE OpraHu3MOB OT 3apOKACHUS IO CMEPTH (OHTOTCHE3). 1 https://resh.edu.ru/subject/les
son/5630/start/132920

7. W3MeH4YMBOCTH MPU3HAKOB OPraHU3Ma U €€ THIIBI. 1 https://resh.edu.ru/subject/les
son/5387/start/17435

8. ['eHeTHYECKHE 3aKOHOMEPHOCTH, OTKpBIThIe [.MeHaenem. 1 https://resh.edu.ru/subject/les

son/5352/start/295780

72



https://resh.edu.ru/subject/lesson/5359/start/270999
https://resh.edu.ru/subject/lesson/5359/start/270999
https://resh.edu.ru/subject/lesson/5630/start/132920
https://resh.edu.ru/subject/lesson/5630/start/132920
https://resh.edu.ru/subject/lesson/5387/start/17435
https://resh.edu.ru/subject/lesson/5387/start/17435
https://resh.edu.ru/subject/lesson/5352/start/295780
https://resh.edu.ru/subject/lesson/5352/start/295780

9. HacnenoBanue npu3HakoB NP JUTHOPUAHOM CKPEIINBAHUU.
10. I'enetnyeckue ocHoBel cenexuuu. Bxian H.M. Basunosa B pazsutue
CEJICKIIHU.

11. I'eneTuka 1osja v HacjIeqOBaHUE, CIIEIUIEHHOE C ITOJIOM. https://resh.edu.ru/subject/les
son/3653/start/47180

12. HacnencrBeHHble GONE3HU YETIOBEKA. https://resh.edu.ru/subject/les
son/3861/start/295751

13. Joctmkenns: OMOTEXHOJIOTUH U 3TUYECKHE ACTIEKThI €€ UCCIIEOBaHU M.

14. @dakTopsl, ONpeneNIone 310pPOBbE YSIOBEKa.

15. [lapcTBO BUPYCHI: pa3HOOOpa3ne U 3HAYCHHUE. https://resh.edu.ru/subject/les
son/3939/start/105165

16. Bupycusie 3a6oneBanus.

2. Kuerounbiii ypoBeHs ku3Hu (10 yacos)

17. KieTo4Hblif ypoBEeHb OpraHU3alUy XKHBOM MaTepPHUU M €ro POJIb B IIPHPOJIC. https://resh.edu.ru/subject/les
son/5383/start/153371

18. KieTka kak 3tam 3BOJIIOLUH )KMBOTO B UCTOPUU 3EMITH.

19. CtpoeHue KIETKU.

20. OpraHouibl Kak CTPYKTYpHbIE KOMIIOHEHTHI ITUTOILIA3MBI. https://resh.edu.ru/subject/les
son/3847/start/8616

21. KieTouHbIii muKiI.

22. JleneHue KISTKH — MUTO3 U MEHO03. https://resh.edu.ru/subject/les

son/3927/start/105895
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https://resh.edu.ru/subject/lesson/3653/start/47180
https://resh.edu.ru/subject/lesson/3653/start/47180
https://resh.edu.ru/subject/lesson/3861/start/295751
https://resh.edu.ru/subject/lesson/3861/start/295751
https://resh.edu.ru/subject/lesson/3939/start/105165
https://resh.edu.ru/subject/lesson/3939/start/105165
https://resh.edu.ru/subject/lesson/5383/start/153371
https://resh.edu.ru/subject/lesson/5383/start/153371
https://resh.edu.ru/subject/lesson/3847/start/8616
https://resh.edu.ru/subject/lesson/3847/start/8616
https://resh.edu.ru/subject/lesson/3927/start/105895
https://resh.edu.ru/subject/lesson/3927/start/105895

23. OcobeHHOCTH 00pa30BaHUs MOJIOBBIX KJIETOK.

24. CrpykTypa v QyHKIIMHA XPOMOCOM.

25. Wcropus pa3BuTUs HAyKH O KIIETKE.

26. O6o06menue 1mo Teme «KneTouHslii ypoBeHb OpraHU3AIMH KU3ZHN.

3. MoJiekyJsIpHBII ypoBeHb ku3HH (7 4acoB)
27. MonexkyJIsipHbII ypOBEHb OpPraHU3alUuy )KMBOM MaTEpHUH: 3HAYEHUE U POJIb B
PUPOJIE.

28. OCHOBHBIC XUMHUECKHE COCTUHECHUS KHUBOI MaTepHU. https://resh.edu.ru/subject/les
son/5397/start/283870

29. CrpykTypa 1 GYHKIIH HYKJIEUHOBBIX KHCIIOT. https://resh.edu.ru/subject/les
son/3840/start/163096

30. Iportecchl cuHTE3a B )KUBOM KIICTKE. https://resh.edu.ru/subject/les
son/3917/start/46777

31. [Tponeccrl 6rocuHTE3a OEmKa.

32. MonexynsipHbIE TPOIIECCHI PACIIEIIIICHUSI.

33. Perynstopsl 6MOMOIIEKYISIPHBIX MTPOIIECCOB.

4. 3axiawdenne (1 yac)
34. CTpyKTypHBIE YPOBHHU OpraHU3ally KU3HH.
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