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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma o Guosioruu Ha ypoBHE CpeHero oouero oopazoBanus pazpaboraHa
Ha ocHoBe DenepanmbHoro 3akoHa orT 29.12.2012 Neo 273-®3 «O06 oOpazoBaHuU
B Poccumiickoii ®enepanun»y, ®I'OC COO, Konmeniuu mnpenogaBaHus Y4eOHOTO
npeamMera «buonorus» M OCHOBHBIX MOJIOKEHUU (enepabHOM paboueil mporpaMMel
BOCITUTAHMS.

YueOusiit npeamet «buonorus» yrnyonaéuaoro ypoBus uzydenus (10—11 kmaccsr)
SBJIICTCSI OJHUM W3 KOMIIOHEHTOB TpeaMeTHON obnactu «EcTecTBeHHO-HAy4YHBIC
npeametb». CornacHo nonoxeHusM OI'OC COO npoduiibHbie yueOHbIE MPEIMETHI,
n3yJaeMbie Ha yriayOa€HHOM ypOBHE, SBISIOTCS criocoOoM muddepeHnumany o0ydeHus
Ha YpPOBHE CpeHEro obmiero oopa3oBaHusl U MPU3BaHbl 00ECIIEYUTh IPEEMCTBEHHOCTh
MEKTy OCHOBHBIM OOIIMM, CPETHUM OOIIUM, CPEIHUM MPOPECCUOHATBHBIM U BBICIIIMM
oOpazoBaHueM. B To ke BpeMsi KaxAbli U3 3TUX Y4EOHBIX MPEAMETOB JOJKEH OBITH
OPUEHTHUPOBAaH Ha TMPUOPUTETHOE pEIIeHHEe O0pa30BATENbHBIX, BOCIHUTATEIbHBIX
W pa3BUBAIOIIMX 3a/ad, CBS3aHHbIX C TMpodopueHTanuei o0yyarolmuxcs U
CTUMYJIMPOBAaHUEM HHTEpeca K KOHKPETHOM O00JacTH HAay4HOrO 3HAHMS, CBSI3aHHOTO
c Ouosoruei, MeAUIIMHON, YKOJIOTHEHN, IICUXOJIOTHEHN, CIIOPTOM UJIM BOCHHBIM JIETIOM.

[Iporpamma mo Ouosornu JA€T MPEACTaBICHUE O LEIM M 3ajJadax H3y4YeHUs
yueOHoro npeameta «buonorus» Ha yriayOaéHHOM ypoBHE, ompeessieT o0s3aTenbHOe
(MHBapHaHTHOE) MPEIMETHOE COAEpP)KaHHUE, €r0 CTPYKTypUpPOBAaHUE MO paszjieiiaM M
TeMaM, paclpeAesieHHue IO KiaccaM, PEKOMEHAYET MOCIIEIOBATEIIbHOCTh W3YUYEHHUS
y4eOHOT0o MaTepHalia ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKU

y4eOHOTO TIpollecca, BO3PACTHBIX OCOOEHHOCTEHW oOydaromuxcsi. B mporpamme
no OWOJOTUW peanu30BaH MPHUHIUI TPEEMCTBEHHOCTH C U3YYCHHUEM OHOJIOTHH
HAa YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHus, Onarojaps YeMy MNpOCMaTpUBAETCS
HAlpaBJICHHOCTh ~ HA  TIOCIEAYIOIIee  pa3BUTHC  OWOJIOTMYECKUX  3HAHWH,
OPHUEHTHUPOBAHHBIX Ha (OPMHPOBAHWE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBITIICHHUS], IPEJICTABICHUI O 3J0POBOM 00pase )KM3HU, Ha BOCIIUTAHHE
OEepeKHOT0 OTHOIICHUS K OKpY Karollel mpupoiHoi cpene. B nporpamme no Ouosjgoruu
TaK)Ke€ TIOKa3aHbl BO3MOXKHOCTH y4eOHOTO mnpeameTra «buonorus» B peaau3aiuu
tpeboBannii PI'OC COO Kk ™IAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM H
NPEAMETHBIM pe3yibTaTaM OOy4YeHHUS W B (POPMHPOBAHWH OCHOBHBIX BHJIOB Y4COHO-
MO3HABATENILHON  JIEATETLHOCTH  OOYYalOlUXCS 1O  OCBOCHUIO  COJEpKAHUS
OMOJIOTMYECKOT0 00pa30BaHUs HA YPOBHE CPEIAHETO 00111er0o 00pa3oBaHus.

VYuebupii mpeamer «buonorus» Ha ypoBHE CpemHEro o0Imero o0pa3oBaHUs
3aBepIaeT OMOJIOTHYEeCKoe 00pa3oBaHUE B IIKOJE M OPUEHTUPOBAH HAa PACIIUPEHUE U
yrayOjeHne 3HaHWA OOyYaronuxcsi O JKUBOW MPHPOAC, OCHOBaX MOJICKYJISIPHOW W
KJIICTOYHON OHOJIOTUH, SMOPHOJIOTUM W OWOJOTHHM Pa3BHUTHS, T'€HETHKH, CEJICKIIUH,
OMOTEXHOJIOTHH, YBOJFOIIMOHHOTO YICHUS U IKOJIOTHH.

N3yuenne yueOHoro mpeamera «buonorus» Ha yriyOJIeHHOM YpOBHE

OPUCHTHUPOBAHO Ha MIOATIOTOBKY 06yqafoumxc;1 K 1nocicayromemMy IMOJYyYCHUIO
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OMoJIOrM4ecKoro oOpa3oBaHus B By3aX M OpraHU3allUsIX CPEIHETr0 MPodecCHOHaTBLHOTO
oOpazoBanus. OCHOBY €ro COJEP)KaHHUS COCTABISICT CUCTEMa OMOJIOTHYECKUX 3HAHHM,
MOJIYYEHHBIX TPU HM3YYCHUH OOYYAOUTUMUCS COOTBETCTBYIOIIUX CHCTEMATHYECKHUX
pasziesioB OMOJIOTHY Ha YPOBHE OCHOBHOTO 0o011iero obpasoranus, B 10—11 kimaccax 3tu
3HaHUS TMOJYy4YaroT pa3BuTHE. Tak, paclupeHbl U YriIyOJeHbl OMOJIOrMYECKUE 3HAHUS
O PpAaCcTeHHUSX, JKUBOTHBIX, Tpubax, OakTepusX, OpraHu3dMe uYejJoBeKa, OOIIUX
3aKOHOMEPHOCTSIX JKHU3HHU, JIONOJHUTEIHLHO BKIIIOYEHBI OHOJIOTUYECKHE CBEACHUS
MIPUKIIATHOTO U MOUCKOBOTO XapaKkTepa, KOTOPhIE MOKHO UCIIOIb30BaTh KAaK OPUEHTUPBI
JUJIS1 TIOCJIEIYIOIIeTo BhiOopa rpodeccur. Bo3MorkHa Takke MHTErpalius OMOJIOTHUYECKUX
3HAHHU C COOTBETCTBYIOIIMMH 3HAHUSIMHU, TTOTYICHHBIMH 00 YJIAFOIIIMUCS ITPU U3yUEHUN
bu3uKM, XUMHUH, Teorpadhuu U MaTEMaTHUKH.

Ctpyktypa mnporpaMmbl IO OHOJIOTHM OTPaKaeT CUCTEMHO-YPOBHEBBIA U
ABOJIIOLIMOHHBIA MOJIXO0/bI K M3yueHHI0 Ouosioruu. CoriacHO UM, U3y4aroTCs CBOMCTBA
1 3aKOHOMEPHOCTH, XapaKTEpHbIC IS KUBBIX CHCTEM Pa3HOIO YPOBHS OpraHU3allvu,
HBOJIIOLIMM OPraHUYECKOT0 MUpa Ha 3emiie, COXpaHEHUsI OMOJIOTMYECKOTO Pa3HO0Opa3us
maHeThl. Tak, B 10 Kacce n3ydaroTcss OCHOBBI MOJICKYJIIPHON U KJICTOYHOU OMOJIOTHH,
AMOPHOJIOTHH U OHOJIOTMH pPa3BUTHSA, TCHETHKU M CEJEKIMH, OHOTEXHOJIOTHU U
CUHTETUYECKON OMOJOTUM, aKTyaIM3UPYIOTCS 3HAaHHUS OOydYaroluXcs IO OOTaHUKE,
300JI0TUH, aHATOMHH, (PU3HOJIOTHHU YernoBeka. B 11 kimacce m3ydyaroTcsi SBOJTIOIIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYuebnsIit npenmeT «buonorus» mnpu3BaHa 00eCIeUUTh OCBOCHHE 00YUYarOITUMUCS
OMOJIOTMYECKUX TEOPUM W 3aKOHOB, WJIEW, MPUHIIMIIOB U MPaBWJI, JIEXKAIIUX B OCHOBE

COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHHBI MHpA, 3HAHUW O CTPOCHHH,
MHOrooOpa3u U OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMyJisiiuy, OuOoIeHO03a,
HKOCUCTEMBI, O BBLAAIOIIMXCS HAYYHBIX JOCTHXKEHUAX, COBPEMEHHBIX HCCIEIOBAHUIX
B OMOJIOTMM, NUPUKIAJAHBIX AaCMEeKTaX OWOJOrMYecKkux 3HaHuil. [ns pa3Butus u
NojAep>KaHus HHTEpeca 00yJaromuxcsi K OMOJIOrUH HapsiAy CO 3HAYUTEIBHBIM 00bEMOM
TEOPETUYECKOr0 MaTepuala B COAEP>KaHUU MPOTpaMMbI IO OUOJIOTUU MPETYCMOTPEHO
3HAKOMCTBO C MCTOPHEN CTAHOBJIEHUS W Pa3BUTHUS TOM WM MHOM 00JIacTh OMOJIOTHH,
BKJIAJIOM OTEYECTBEHHBIX U 3apyOeXHBIX YYEHBIX B PEIICHHE BaXXHEHIINX
OMOJIOTUYECKUX U DKOJIOTHUECKHUX MPOOJIEM.

Lens uzyuenuss yueOHOro mnpeamera «buonorus» Ha yriyOia€HHOM ypOBHE —
OBJIaJICHHE O0YYarOUMMUCA 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIBbHON OpraHu3aluu
YKUBBIX CHUCTEM Pa3HOr0 paHra U NpUOOpEeTEeHHWE YMEHHMM HCIOJIb30BaTh 3TU 3HAHMUS
B (QopMupOBaHMM HWHTEpeca K OINpeAeNEHHON 00JacTh MpoPEeCcCHOHATBHON
NeSATEIbHOCTH, CBA3aHHOM C OWONOruedl, WiaM K BbIOOPY Yy4eOHOro 3aBelICHMS
JUTSL IPOAOIKEHUS] OMOJIOTUYECKOTO 00pa30BaAHMUS.

JlocTikeHue 1enu u3ydeHus: yueOHoro npeamera «buosorus» Ha yriayOiaeéHHOM
YpOBHE 00€CIeUnBAETCS PEIICHUEM CIAEAYIOIINX 3a]1ay:

OCBOEHHE OOYYaroIMMHCS CHUCTEMbl OHOJIOTUYECKUX 3HAaHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHsIX, KOHIEMIMIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSX U
npaBuiax, COCTABIIOMIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KAPTUHY MHpA;

3



O CTPOCHHH, MHOTO00Opa3Mu H OCOOEHHOCTSX OHMOJOTHYECKHX CHCTeM (KJIETKa,
OpraHu3M, TMOMYJISIN, BHUJ, OMOTEOIeH03, Onocdepa); O BBIAAIOIINUXCS OTKPBITUAX U
COBPEMEHHBIX HCCIIEOBAHUAX B OUOJIOTHH;

O3HAaKOMJICHHE OOYyYalomIMXCs C METOJaMU TIO3HAHHUS JKWBOW TPHUPOJIBIL:
UCCJICIOBATEILCKUMHA METOJaMH OWOJIOTMYECKUX HAayK (MOJICKYJISPHOH W KICTOYHOM
Oouonoruu, YMOPUOIIOTUN U OUOJIOTHH Pa3BUTHS, TCHETUKU U CENIEKIINH, OMOTEXHOJIOTHH
Y CHHTETUYIECKOW OMOJIOTHH, TTAJICOHTOJIOTHH, SKOJIOTHH ); METOJJAMH CAMOCTOSTEILHOTO
IIPOBEICHUS OMOIOTHUECKUX MCCIIEOBaHNH B JIA0OpaTOPUH U B IpUpoje (HabItoIeHue,
U3MEpEHHE, SIKCIIEPUMEHT, MOJICTIMPOBAHUE);

OBlIaJicHHEe  OOydJalomUMHUCS  YMEHUSIMHU: CaMOCTOSITENIFHO ~ HAXOJWTh,
aHAJIM3UPOBATh W HCIIOJB30BaTh OWOJIOTUYECKYI0 HWHGOPMAIUIO; IOJIH30BAThCA
OMOJIOTUYECKON TEPMUHOJIOTHE W CHUMBOJIMKOW; YCTaHABJIMBATh CBS3b MEXKIY
pa3BUTHEM OMOJIOTHH U COLMATIBHO-DPKOHOMHYECKUMU U HKOJIOTHYECKUMHU MpoOIeMaMu
YeJIOBEUECTBA; OIEHUWBATh TOCIEACTBUS CBOEH JEATEIBHOCTH IO OTHOIIECHUIO
K OKpY>KaroIeu mpupoHOM cpesie, COOCTBEHHOMY 370POBBIO U 3/TOPOBBIO OKPYKAIOIITUX
moned; OoOOCHOBBIBATH W COONMIOAATH MeEphl  NPOPUIAKTHKKA  HMHQPEKIIMOHHBIX
3a0o0jieBaHUM, TIpaBuja TMIOBEJEHUS B TMpUPOJE U olecreyeHus: 0e30MacCHOCTH
COOCTBEHHOW KHU3HENEATCIbHOCTH B UPE3BBIYAWHBIX CHUTyalUsIX MPUPOJHOTO U
TEXHOTEHHOTO XapakKTepa; XapaKTepu3oBaTh COBPEMEHHBIE HAy4YHBIE OTKPBITHS
B 00J1acTH OMOJIOTHH;

pa3BUTHE Yy OOYYarONIMXCS HHTEJUIEKTYaJbHBIX U TBOPUYECKHX CIOCOOHOCTEM
B TIpoIllecCe 3HAKOMCTBAa C BBUIAIOIIMMHUCS OTKPBITUSIMH ¥  COBPEMCHHBIMH

UCCIICIOBAaHUSIMU B OWUOJIOTUM, PEIIAEMBIMU €10 MpoOJIeMaMH, METO0JIOTHeH
OMOJIOTMYECKOTO HUCCIEOBAHUSI, TMPOBEJACHUSI SKCIEPUMEHTAIBHBIX MCCIIEI0BaHUH,
pelieHrs OMOJIOTMYECKUX 3a7ay, MOJCIUPOBaHUs OHOJOTMYECKUX OOBEKTOB U
MPOIIECCOB;

BOCMHUTAaHUE Y 00YUYaIOIIUXCS IEHHOCTHOTO OTHOIIEHUS K KUBOW TPUPO/IE B LIEJIOM
U K OTIHSIbHBIM €€ O0OBeKTaM U SBJICHUAM; (POPMHUPOBAHHE DKOJOTHYECCKOM,
ICHETUYECKOM TPaMOTHOCTH, OOIINEH KyJIbTypbl IMOBEICHHS B IPHUPOJE; HMHTETPAIUU
€CTECTBEHHO-HAYYHBIX 3HAHUM;

puoOpeTeHUE 00yJaOIIMMUCS KOMITETCHTHOCTH B paIroHaJIbHOM
MIPUPOJIOTIOIB30BaHUU (COOIO/ICHUE TMPaBWI MOBEJICHUS B MPUPOJAE, OXPaHbl BUJIOB,
IKOCUCTEM, OMOChepshl), COXpaHEHUH COOCTBEHHOTO 3/TOPOBbS U 37J0POBbS OKPYKAIOIIIUX
moner (cobmoaeHus mMep npoduiIakTUKH 3a00jeBaHUi, oOecreueHne Oe30MacHOCTH
KU3HEICATCIIbHOCTH B YPE3BBIYAMHBIX CHUTYalMSAX IPUPOJHOTO W TEXHOTEHHOTO
XapakTepa) Ha OCHOBE WCIIOJNB30BAaHUSA OWOJOTUYECKUX 3HAHUHW W  yYMEHUHU
B IIOBCEJIHCBHOM KU3HU;

CO3/IaHUE YCJIOBUM JIJII OCO3HAHHOTO BHIOOpA OOYYAIOUTMMMCS WHIWBHUIYaJTbHOU
oOpa3oBaTeabHOMI TPaeKTOPUH, CHOCOOCTBYIOIIEH MOCJIEIYIOIEMY
npoeCCUOHAILBHOMY CaMOOIPEEICHNUI0, B COOTBETCTBUM C HWHIUBUAYaJIbHBIMU
HHTEpeCcaMH M TIOTPEOHOCTSIMH PETHOHA.

Oo111ee YnciIo 4acoB, PEKOMEHIOBAaHHBIX JUIS U3YUEHHSI OMOJIOTHH Ha YTIIyOJIEHHOM
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ypoBHe, — 204 gaca: B 10 knacce — 102 gaca (3 gaca B Heznento), B 11 kinacce — 102 yaca
(3 gaca B HezenIO).

Ot0op opraHu3alMOHHBIX (OPM, METONOB U CPEICTB OOydeHHs OHOIOruu
OCYWIECTBIIIETCSI € Y4E€TOM CHEHM(UKM €ro CoAepKaHWs U  HaIPaBICHHOCTH
Ha [POJOJDKEHHE OHOJIOTMYECKOT0 00pa3oBaHUS B OpPraHM3alMsIX CpPEAHEro
IpOo(E€CCHOHATIBLHOIO U BBICILIEr0 00pa30BaHMsL.

OO0s3aTenbHBIM yCIOBUEM IpU OOy4YeHMH OHOJIOTMM Ha YIIyOIEHHOM YpOBHE
ABISIETCA TIPOBEJCHHE JA0OpaTOPHBIX M MpaKTHYeCKUX pabor. Takxke ydactue
0o0y4aroIiuxcs B BBIIOJIHEHUU IPOEKTHBIX U Y4EOHO-UCCIEN0BATEIbCKUX PpadoT,
TEMAaTHUKa KOTOPBIX ONPEIEISIETCS YYHUTEIEM Ha OCHOBE MMEIOUIUXCA MaTepHAIbHO-
TEXHUYECKHUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBH.



COAEPKXAHUE OBYYEHUA

10 KJIACC

Tema 1. bBuoJsiorusi kKak Hayka

CoBpeMeHHas Ouonorus — KOMIUIEKCHas Hayka. Kparkas uctopusi pa3BUTHS
Oouonoruu. buonornueckue Hayku W u3ydaemble MU MpoOieMbl. DyHTaMEHTANIbHEIE,
MPUKJIAJHbIC U TOMCKOBBIE HAYYHBIE UCCIIEAOBaHUS B OMOJIOTUH.

3HaueHue Owuonoruu B (GOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOU
kaptuHbl wMupa. IIpodeccun, cBs3anHbie ¢ Ouonorueil. 3HaueHHe OUOJIOTUU
B IPAKTHYECKOW JICSITEIbHOCTH YEJIOBEKA: MEIUIMHE, CEIIbCKOM XO35HCTBE,
IIPOMBIILIJIEHHOCTH, OXPaHE IPUPOJBL.

JeMoHcTpanmun

[Toptpetsi: Apucrorens, Teodpact, K. Jlunnen, XK.b. Jlamapk, Y. JlapBun,
Y. Tapsen, I'. Mennens, B.1. Bepnanckui, W.II. IlaBnoB, MN.M. MeuHukoOB,
H.U. BaBunos, H.B. Tumodeer-Pecosckuit, [[x. Yorcon, ®@. Kpuk, JI.K. benses.

Tabmuupr u cxembl: «CBsi3b OWONOrMM C JAPYrMMH Haykamm», «Cucrema

OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cUCTEMBI U UX U3yYeHHE

XKuBble cucTeMbl Kak MpeaMeT u3ydeHus Ouosiornu. CBOMCTBA JKUBBIX CUCTEM:
€IUHCTBO XMMHYECKOIO COCTaBa, IHUCKPETHOCTb M LEJIOCTHOCTb, CIIOXKHOCTh U
YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3aLysl, CAaMOBOCIIPOU3BEICHUE,
pa3IpaKnMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YPpOBHH OpraHU3alMy >KUBBIX CUCTEM: MOJIEKYJISIPHBIM, KJIETOYHBIA, TKAHEBBIN,
OpTraHW3MEHHBIN, TMOMYISIUOHHO-BUIOBOM, 3KOCUCTEMHBIH (OMOrEOIEHOTHYECKHUIA),
ouocgepubiit. [Ipoueccel, npoucxonsuiye B KUBbIX cucTeMax. OCHOBHbIE MPHU3HAKU
*uBoro. JKu3Hb kak ¢dopma cyliecTBOBaHUS MaTtepud. Hayku, u3ywaroniue >KUBbIE
CUCTEMBI Ha Pa3HBIX YPOBHIX OpraHU3alUu.

N3ydenne >xuBBIX cucTeM. Mertoasl Ouosjoruueckor Hayku. HaOmronenue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTEMaru3anus, MeraaHanu3. [loHsTue o 3aBUCUMON U
He3aBUCUMOUN nepeMeHHou. llnanupoBanue skcriepumenta. [loctaHoBKa M IpoBepka
runiote3. HyneBas rumote3a. [lonstue BmIOOpKM 1 €€ M0OCTOBEpHOCTH. Pa3dpoc
B Ouosornueckux AaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX pPE3yJbTaTOB.
[IprurHBI UCKaXKEHUS PE3YIBTATOB IKCIIEpUMEHTA. [IoHATHE CTATUCTUYECKOTO TECTa.

JeMoHcTpanyun

Tabmuibl 1 cxembl: «OCHOBHBIC MPU3HAKU KU3HI», «BHOTOTHYECKHUE CUCTEMBD»,
«CBOWCTBa XKUBOW MAaTEPUN», «YPOBHU OPTAHU3ALMMU KUBOM MPUPOAbD», «CTpoeHHUE
JKUBOTHOW KIIETKM», «TKaHW IKHUBOTHBIX», «CHUCTEMBI OpPraHOB YEJIOBEYECKOTO
opranusmay, «buoreoreHos», «buochepay, «MeTobl U3YUESHHUS JKUBOU IPUPOIHI.

! Coneprkanue nporpamMmbl, BhIIEJIEHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY I'OCYAaPCTBEHHOM MTOroBoi arrectanuu (THA).
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ObopynoBanue: J1a00paTOpHOE OOOPYAOBAHHME MJIsi MPOBEACHHUS HAOIIOACHUM,
U3MEPEHH, SKCIIEPUMEHTOB.

[TpakTuyeckas padbora

«Hcronp30BaHue pa3IMIHBIX METOIOB MPU U3YUCHHUH KUBBIX CHCTEM).

Tema 3. buoJiorust KJIeTKU

Knetka — cTpykrypHO-(QyHKIIMOHAIbHAS €IWHUIA >KUBOTO. VcTopus OTKphITHA
kietku. Pabotsl P. I'yka, A. JleBenryka. Knerounas reopus (T. [lIBann, M. Ineiinen,
P. BupxoB). OCHOBHBIE TIOJIO)KEHHSI COBPEMEHHOM KJIETOYHOM TEOPHUHU.

MeTo1pI MOJIEKYIISIPHON M KJIETOYHOM OMOJIOTUU: MUKPOCKOMUS, XpoMaTorpadus,
aekTpodopes, METOm MEUYEHBIX aToOMOB, AuddepeHnnaIbHoe MeHTPU(YrupoBaHHE,
KyJIbTUBUPOBAaHUE KIETOK. M3yuenue @uKcUpo8anuvix Kiemok. DIEKTPOHHas
MUKpockonus. Kongokanenas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue
KJIeMOK.

JleMoHCTpanyu

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. llIneitnen, P. Bupxos, K.M. bap.

Tabmuubr u cxembl: «CBETOBOW MHUKPOCKOI», «DJIEKTPOHHBIA MHMKpPOCKOID»,
«HMctopus pa3BUTUS METOI0B MUKPOCKOITUN.

OOopy10BaHWE.  CBETOBOM  MHMKPOCKOI, MHUKPOIpENaparbl  pacTUTENIbHBIX,
KUBOTHBIX U OaKTEpUaTIbHBIX KIETOK.

[IpakTruyeckas paboTa

«3yueHrne MeTo/l0B KJIETOUYHOM Ouosoruu (xpomarorpadus, siekrpodopes,
muddepenunansHoe neHTpudyruposanue, [1LP)».

Tema 4. Xumudeckasi oOpraHu3anus KJIeTKH

XUMHUYECKHUM COCTAB KIIETKU. MaKkpo-, MUKPO- ¥ yIIbTPaMUKPOAIEMEHTHI. Bona u eé
pOJb Kak pAacCTBOPUTENA, PEAreHTa, YydacTUE€ B CTPYKTYPUPOBAHUU  KIIETKH,
TeIIoperysiuu. MuHepajabHble BEIIECTBA KJIETKH, UX OHOJIOTHYecKas poJib. Poiib
KaTHOHOB Y aHUOHOB B KJIETKE.

Oprannueckne BemiecTBa  KJIETKU. buonorndeckue mnoaumepnl.  benku.
AMUWHOKUCIIOTHBIN cocTaB OenkoB. CTpyKTyphl OelkoBOM Mojekyibl. I[lepBuunas
CTpPYKTypa Oenka, MenTUaHas CBsi3b. BTOpuYHas1, TpeTUyHas, YeTBEPTUUHAS CTPYKTYPHI.
Henarypanusa. CsoiictBa OenkoB. Knaccudukamus 6enkoB. buonornueckue QyHKIun
0enkoB. IIpuonul.

YraeBoabl. MoHOcCaxapuabl, AUCAXAPUIbI, OJUTOCaXapuibl M TOJUCAXAPUJIBI.
OOmuit TIaH cTpoeHUss U (PU3HKO-XMMUYECKUE CBOMCTBA YTieBOJIOB. buojornueckue
(GyHKUIHU YTIEBOAOB.

Jlumuael. T'mapodunsHO-TUApPOPOOHBIE CcBolicTBa. Kiaccudukammsi TUMHIOB.
Tpurnunepunsl, hochonumnuabl, BOCKHA, CTepouibl. buonornyeckne QyHKIIUN JTUTUIOB.
OOmume cBoiicTBa  OMONOrMUECKMX MeMOpaH —  TEKydecTb, CIHOCOOHOCTh
K CaMO3aMBIKaHHIO, ITOJTYITPOHULIAEMOCTb.

Hykneunnossie xucinotel. JHK u PHK. CrpoeHue HyKIEHMHOBBIX KHUCIOT.
Hyxneorunpr. [puanun kommiemenTapuoctu. [Ipasuio Yapradgda. Ctpykrypa JJHK —



IBOMHAs criupanb. MectoHaxoxaenue u ouonornueckue ¢pynkiuu JHK. Bunsr PHK.
®ynkiuu PHK B kietke.

Crpoenue wmosekynbl AT®. Makpospruueckue cBs3u B Mojekyie ATO.
buonornueckue ¢ynkuun AT®. BoccTaHOBIEHHBIE MEPEHOCUYHKH, HX (YHKIUU
B KJeTke. /pyeue uyknreosuompughocpamor (HT®). CexBenuporanue JIHK. Memoowi
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykTypHass Ouosiorusi: OUOXMMHUYECKME UM OUO(DU3MYECKUE HCCIEI0BAHUS
COCTaBa U MPOCTPAHCTBEHHOUN CTPYKTYphl OMOMOJIEKY. Modenuposanue cmpyKmypsi u
@yHKkyuti 6uomonekyn u ux kommniexcos. Komnvromepuwiii ouzatin u opeanuyecKuil
CUHME3 OUOMOJIEKY]L U UX HENPUPOOHBIX AHAIO208.

JleMoHCcTpanyu

[Toptpersr: JI. Ilomuur, [dx. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Jnarpammel: «PacripesieieHue XMUMUYECKUX 3JEMEHTOB B HEXUBOW MPUPOLEH,
«Pacnipenenenue XuMUYECKHUX 3JIEMEHTOB B )KUBOU MPUPOJIE».

Tabmuubl u  cxembl: «llepuoguyeckas TaOMUIA XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJEKyJnbl BOAbI», «BelecrBa B cocTaBe OpraHu3moB», «CTpoeHue
MOJIEKYyJIbl  Oenkay, «CTpyKTypbl O€lKOBOM MOJEKYJb», «CTpoeHHuEe MOJIEKYT
yIIIeBOIOBY, «CTpOCHHE MOJEKYI JAUNUI0BY», «HyKIenHoBble KUCIOTH, «CTpoeHHE
MOJIeKyJIbl ATO».

OO6opynoBanue: XuMU4ecKas rmocyjia 1 000pya0BaHuE.

JlabopaTopHas pabotra «OOHapykeHHe O€JKOB C TOMOIIBI0 Ka4eCTBEHHBIX
PEAKLININY.

JlaGoparopnas paborta «HccnemoBaHue HYKIEHHOBBIX KHUCITIOT, BBIJEICHHBIX
U3 KJIETOK Pa3JIMYHbIX OPTraHU3MOB).

Tema 5. CTpoenne u pyHKINH KIETKH

Tunel  KIETOK: JyKapuoTHYecKas MW  INpokapuorndeckas. CTpyKTypHO-
(GyHKUIHOHATIbHBIE 00pa30BaHUS KIETKH.

CrpoeHnue mpokapuoTuyeckoil kieTtku. KiertouHnas creHka OakTepuit u apxeil.
Oco0eHHOCTH CTpOeHUsI TeTepOoTPOdHON M aBTOTPOGHON MPOKAPUOTHUECKUX KIIETOK.
MecTo u poJib IPOKAPUOT B OMOLIEHO3aX.

CrpoeHue u (YHKIMOHUPOBAHHE 3SyKapHOTHUYeCKoW kieTku. llma3marnueckas
MeMmOpana (miazMaiemMma). CTpykTypa IUla3MaTH4YecKOM MemOpaHbl. TpaHCHopT
BEII[ECTB 4Yepe3 IIa3MaTHUUeCKyl0 MeMOpaHy: maccuBHbIA (muddys3us, oOieryéHHas
mupdy3us), akTUBHBIM (NEpPBUYHBIA M BTOPUYHBIA  aKTUBHBIA  TPAHCHOPT).
[Tonynponumaemocts MemMOpanbl. PaboTa HaTpuii-KaauMeBOro Hacoca. DHAOLUMUTO3:
nuHOLMTO3, (aronuTo3. Ok3ouuTo3. Kierounass crenka. CTpykTypa U (QyHKUIUHU
KJIETOYHOW CTEHKHU PacTEHUH, TPUOOB.

Hurtonnasma. Ilutozons. Ilutockener. [[BuwxkeHue 1uTomuIa3Mbl. OpraHoubl
KkieTkr. OgHoMeMOpaHHbIE OPraHOWIbl KIETKH: 3HJoruazmatudeckas cetb (OIIC),
anmapaT [ onbIKH, JHM30COMBI, WX CTpOoeHHME M  (QyHKIMH. B3aumMocBs3b



OJHOMEMOpaHHBIX OpPraHou0B KJIeTKH. CTpoeHHe TpaHySIPHOTO PETUKYIyMa.
Mexanusm wnanpaenenus benxoe 6 JIIIC. CunTe3 pacTBOpuMbIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. ['nmagkuii (arpaHyssipHbIN) SHAOIUIA3MATHUYECKUNA PETHKYIYM.
CekperopHast (ynkuusa anmapata [onpmxu. Moouguxayus 6enkod 6 annapame
Tonvoorcu. Copmuposka denxos 6 annapame 1 01v0xcu. TpaHCHIOPT BELIECTB B KIIETKE.
Bakyonu pacturenshbix kneTok. Knerounsiit cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOM bl KIETKU: MUTOXOHIPUH, INIACTUBL. [Ipoucxodcoenue
mumoxonopuii u  naacmuo. Cumbuocenez (K.C. Mepesxckosckuii, JI. Mapaynuc).
Crpoenrie U (yHKUIUA MUTOXOHJpUM W tuiacTui. IlepBUYHbIE, BTOPUYHBIE U CIIOXKHbBIE
WIacTUAbl  (DOTOCHHTE3UPYIOMIMX  JYKApUOT.  XJOPOIUIACTBI,  XPOMOILIACTHI,
JICUKOILJIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranouasl kietku CrTpoeHne U (QYyHKIMM HEMEMOpPaHHBIX
opraHouJioB kjieTku. Pubocomsl. [lpomescymounsvie gunamenmor. MukpoduiIaMeHTHI.
Axmunosvle Mmukpoguiamenmsi. MBbIIEUHbIE KIETKU. AKMUHO8ble KOMNOHEHMbl
Hemblueunblx kiemok. Mukporpyoouku. Kierounsiii nentp. CTpoeHUE W JIBHIKEHHE
KIYTUKOB M pecHHuYeK. MukporpyOouku 1urTomuiasmel. Llentpuons.  benku,
aAccoyuupoB8antvle ¢ MUKpoguiamenmamu u Mmukpompyboukamu. Momopuule benxu.

SAnpo. O6Gomouka siapa, XpOMaTHH, KapUoOIUia3Mma, SAPBIINIKKA, WX CTPOCHUE U
bynkuuu. SAnepHslit 6enkoBbid MaTpukc. [IpocTpaHCTBEHHOE paCIIONIOKEHUE XPOMOCOM
B UHTEp(DA3ZHOM siApe. Jyxpomamun u 2emepoxpomamu. benku XxpomaTuHa — THCTOHBI.
Junamuxa adepnoui 06010uKku 6 Mumo3se. Aoepuwviii mpancnopm.

Knerounsle BriroyeHus. CpaBHHUTENbHAs XapaKTEPUCTHKA KIETOK JYKApHOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabnuiet u cxeMbl: «CTpoeHHEe SyKapUOTUYECKOU KIeTKn», « CTpoeHue KUBOTHOM
KIIETKN», «CTpoeHue pacTUTENbHOW KIETKW», «CTpOe€HHEe MUTOXOHIPUW», «Sapow,
«CTpOoeHrEe NPOKAPUOTHYECKOU KIIETKI.

OOopyioBaHWE.  CBETOBOM  MHMKPOCKOI, MHKpPOIpEnaparbl  pacTUTENIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUAbHBIX KJIETOK.

JlabGoparopHas paboTa «M3yueHne CTpoeHuUs KJIETOK Pa3IMUHbIX OPTaHU3MOBY.

[IpakTnyeckas pabora «/3ydeHne cBONCTB KJIETOYHOW MEMOpPaHBD».

JlabopatopHas  pabGora «McciaemoBanue — miaazMoiu3a M JIEIUIa3MOJIK3A
B PACTUTEJIbHBIX KIIETKAX).

[lpaktuyeckas pabora «M3ydeHue ABMAKEHUS LUTOIJIA3Mbl B PACTUTEIbHBIX
KJIETKaxX).

Tema 6. OOMeH BelllecTB ¥ peBPallleHNe JHEPTHHU B KJIeTKe

AccuMWISIIMS U TUCCUMIIIALIMA — JBE CTOPOHBI MeTaboym3ma. Tumbl oOMeHa
BCIIIECTB: aBTOTPO(MHBIA U TreTepoTpodHBIA. YdacThe KHUCIOpoJa B OOMEHHBIX
mpoliieccax. JHepreTuueckoe obecrneueHne kieTku: npespamenne AT® B 0OMeHHBIX
nporeccax. @OepMEHTAaTUBHBIA XapaKTep peakIHil KJIETOYHOTO MeTabonu3ma.



depMeHTHI, UX CTpOEHHE, CBOWCTBA U MexaHU3M JeicTBus. Kodepmentsl. Otnuums
(epMEHTOB OT HEOPraHUYECKUX KaTalin3aTopoB. benku-akTuBaTOppl U OENIKU-
UHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIMI OT pPa3IUYHBIX
(bakTopoB.

IlepBU4HBINM CHHTE3 OPraHUYECKUX BEIIECTB B KIeTKe. DOTOCUHTES. AHOKCUCEHHbIU
U oxkcueenHwlil pomocunmes y baxmepuil. Ceemocodbuparoujue nuemMeHmol U NUSMeHmbl
peaxkyuonHoz2o yenmpa. Ponb xioporutactoB B mporecce ¢ortocuHTe3a. CBeToBas U
teMHoBas (aszbl. Pomoodvixanue, Cs., Cs-u CAM-munvi pomocunme3sa. [IpogyKTHBHOCTD
dboTtocunTe3a. Bimsane paznudHbIX (PAKTOpPOB Ha CKOPOCTh (DOTOCHMHTE3a. 3HAYCHUE
(doTocuHTE3A.

XemocuHTe3. PaznooOpasue OpraHu3MOB-XEeMOCHHTETHKOB: HUTPUDUIIUPYIOLIUE
OakTepuu, IKene300aKTepuu, CepoOaKTEpUu, BOJOPOJHbIC OakTepuu. 3HAUYCHUE
XEMOCHHTE3A.

AHaspoOHble opraHusmbl. Buzasl Opoxenus. IIpoaykTel OpoXeHHST W HX
UCIIOJIb30BAaHUE  YEJOBEKOM. AHa’pOOHBIE  MUKPOOPraHU3Mbl  KaK  OOBEKTHI
OMOTEXHOJOTUM U BO30OYAUTEIHN OOJIE3HEH.

AdpoOHBIE OpraHU3MbI. JTallbl YHEPreTHUecKoro oomeHa. I[loAroToBUTENBHBIM
sTamn. ['mukonu3 — 6ecKUCIOPOAHOE paCUICINIEHUE TIIFOKO3bI.

buonoruueckoe OKHUCIIEHHE, WIM KIETOYHOE JbIXaHue. Poib MUTOXOHIpHIA
B Ipoleccax Ouosornueckoro oxkucieHus. Luknmyeckue peakiuu. OKHUCIUTENbHOE
dbochopunupoBanue. Iuepeus membpannoz2o 2epaouenma npomonos. Cunmez ATD:
paboma npomonnot AT®-cunmaszwl. [IpenmyniecTBa a3poOHOro MyTH 0OOMEHa BEIIECTB
nepea aHadpoOHbIM. I(HPEKTUBHOCTD IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanuu

IToptpersr: k. Ilpuctmu, K.A. Tumupszes, C. H. BunHorpauckuii,
B. A. Ourensrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabnuipl U cxeMbl: «DOTOCUHTE3», «DHEPreTuueckuii ooOMen», «buocuHTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE?Y.

OO6opy/ioBaHUE. CBETOBOM MHUKPOCKOI, O0O0OpYyJOBaHHWE MJisi IPUTOTOBIICHUS
MOCTOSTHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHas pabora «W3yyeHue KaTadUTHYECKOH aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTanasbl)y.

JlabopatopHas pabota «/3ydeHue pepMEHTaTUBHOTO pacCIICTUICHUS MEPOKCHAA
BOJIOPOJIa B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlaGoparopHas pabota «CpaBHEHHE TPOLIECCOB POTOCUHTE3A U XEMOCUHTE3A.

JlabopaTopHas pabora «CpaBHEHHE MTPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacnencrBeHHast nH(pOpMAaUMs M peau3anus eé B KIeTKe

Peakiun matpuyHoro cuHresa. [IpuHUMN KOMIUIEMEHTapHOCTM B peEakLUsAX
MaTpUYHOTO CHHTe3a. Peann3anus HaciaeACTBeHHONW uHpopMaluu. ['eHeTuyeckuil Ko,
ero cpoictea. Tpanckpunuua — matpuusblii cuaTe3 PHK. [IpuHOMnel TpaHCKpununm:
KOMILJIEMEHTAPHOCTb, AHTUNAPAJUIEIIBHOCTD, ACHUMMETPUYHOCTbD. Cospesanue
mampuunvix PHK 6 sykapuomuueckoii knemxe. Hexooupyrowue PHK.
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Tpancasiust u e€ stanbl. Yuactue TpancnoptHeix PHK B OGmocuuTese Oenka.
Ycnosus 6uocunTtesa 6enka. Konuposanue amuHokuciaot. Poms pubocom B OnocuHTe3e
oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. (OpraHuzanus T'€HOMa
y OpOKapuoOT U AYKApUOT. Perynsdiusi akTUBHOCTH TE€HOB Yy MpOKapuoT. ['umoresa
onepona (d. XKakoO, XK. Mano). Monexyrapuvie Mmexanusmvl IKCHPeCCUuu 2eHO8
v aykapuom. Ponv xpomamuna 6 pecynsayuu pabomwvl cenog. Perymsiuss oOMEHHBIX
IIPOLIECCOB B KieTKe. KileTounblil romeocTas.

Bupycet — Heknetounsie (HOpMBI KU3HU U OOnHMratHele mapasutbl. CTpoeHHe
MPOCTBIX M CIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. KusHeHnHwlli YUK
JHK-cooeporcawux eupycos, PHK-codeporcawux supycos, bakmepuogpazos. Obpammas
MPAaHCKpunyusi, pesepmasa, uHmezpasd.

Bupycubie 3a0oneBanusi yenoBeka, >XKMBOTHBIX, pacteHuit. CIINI, COVID-19,
COILIMAJIbHBIE U MEAUIIMHCKUE TTPOOIIEMBI.

buoungopmamura: umwmeepayus u ananuz Ooavuiux maccugos («bigdatay)
CMPYKMYPHBIX Ouoi02udeckux oanHvix. Hanomexunonoeuu 6 ouonocuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodovl 00cmasKu 1eKapcms.

JleMoHCTpanyu

[Toptpetsr: H.K. Konbios, JI.11. UBanHOBCKUM.

Tabmuer 1 cxembl: «buocuHTte3 Oenkay, «l'eHeTHUYecKHil Kom», «BHpyCH»,
«bakrepuodarm».

[Ipaktuyeckas padota «Co3gaHue MOAEIIN BUPYCay.

Tema 8. JKH3HEHHBIH IUKJ KJIETKH

Krnerounsiii niuki, ero nepuoas! u perynsius. Uarepdasza u mutos. OcobeHHOCTH
MpoIIeCCOB, TMpoTekaromux B uHTepdaze. IlloaroroBka KIEeTKHM K JEJICHHIO.
[IpecunteTnyeckuii (MOCTMUTOTUYECKHM), CHUHTECTHYECKUM UM TMOCTCUHTETHUYECKUU
(MpeMUTOTUYECKUIN) IEPHOIBI UHTEP(DA3BI.

Marpuuneii  cunre3 JIHK — pemnukanusa. Ilpunnunsr permmukannu  JTHK:
KOMIUIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIN CHUHTE3, aHTUIIAPAJUIEIbHOCTh. MeXaHu3m
perumkanuu  JJTHK. Xpomocombl. CtpoeHnune xpomocoM. Teinomepsl U TelloMepasa.
XpOMOCOMHBIN HAOOp KJIETKH — KapUOTHUIN. JIWIMJIOWIHBIA M TaljIOMIHBIN HaOOPHI
xpoMocoM. ['oMostoruunbie XpoMOCOMBI. [10710BBIE XpOMOCOMBI.

Jlenenue kneTku —MuUTo3. CTalui MUTO3a U TPOUCXOIAIINE B HUX TPOLIECChI. THUIIBI
muTo3a. Kaprnokunes u nuutokrnnes. buonornyeckoe 3HaueHUE MUTO3A.

Perynsmust MUTOTHYECKOTO IUKITA KIIeTKH. [IporpammupyemMast kiierouHasi ruoenp —
aronTo3.

Knerounoe snpo, XpoMocombl, ¢GyHKIIMOHAJIbHAs TEeHOMHKA. MexaHuzmol
npoaughepayuu, oug@epernyuposxu, cmaperus u cubenu kiemok. «L{ugpposas knemrkay —
ououngopmamuuecxkue mooenu QYHKYUOHUPOBAHUSL KILeMKU.

JlemoHcTpanmu

Tabmuupl u  cxembl: <« KU3HEHHBIM MK KIETKW», «Muros», «CTtpoeHue
xpomocomy, «Pemmkanusa JJHK».
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O6opynoBaHKe: CBETOBOM MHKPOCKOI, MHUKporpemnapatsl: «MUTO3 B KIETKax
KOpELLIKa JTyKa».

JlaGoparopHas pabota «M3yueHne XxpoMocoM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopHas pabota «HabmroneHne MuTo3a B KJIIETKaX KOHUMKA KOpEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)».

Tema 9. CTtpoenue u QyHKIUM OPraHU3MOB

buonoruueckoe paszHooOpasue opraHuzMoB. OTHOKJIETOYHBIC, KOJIOHHUAJbHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUSI U KU3HENEATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepun, apxeu, OJHOKIETOYHbIE TIPHUOBI, OJHOKJIETOYHBIE BOJOPOCIH, IPYIrHE
npoTUCThI. KOJIOHWAIbHBIE OPTAHU3MBL.

B3auMocBs3p yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMBI
opranoB. Opranu3m Kak equHoe 1enoe. ['omeocras.

Tkanu pacreHuid. TUIbI pacTUTENBHBIX TKaHEW: 0Opa3oBaTelibHAs, MOKPOBHAs,
MPOBOJIAIIASL, OCHOBHAas, MexaHudyeckas. (OCOOCHHOCTU CTpOeHMs, (QYHKIUN WU
pAacCHoJIOKEHUS TKAHEN B OpraHax PacTCHUM.

TkaHW JKUBOTHBIX M 4YEJOBEKAa. THUIBI JKUBOTHBIX TKAaHEH: JSNUTEIUAJIbHASA,
COCIMHUTEIbHAS, MbIIIeYHasi, HepBHasA. (OcCOOEHHOCTH CTpoeHus, (QYHKUUNA U
pAacHoJIOKEHUS TKAHEN B OpraHax )KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHEepaTUBHBIE OpraHbl pacTeHuid. Opranbl U CUCTEMBI
OpPraHoB XUBOTHBIX U 4YeIOBeKa. DYHKIIMN OPraHOB U CUCTEM OpPraHOB.

Omnopa Ttenma opranusmoB. Kapkac pactenuid. CkeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX JKUBOTHBIX. HapyKHbI M BHYTpeHHHI ckeyeT. CTpOEHUE W THIIbI
COECIMHEHNS KOCTEMN.

JIBI>KEHNE OpraHu3MOB. [[BHDKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOUIHOE,
KTYTUKOBOE, PECHUYHOE. /[BUKEHNE MHOTOKJIETOYHBIX PACTCHUIN: TPONM3MbI U HACTHH.
JIB>KeHME MHOTOKJIETOYHBIX KMBOTHBIX M YEJIOBEKA: MBIIIeuHas cuctema. Pediekc.
CkeneTHbIe MBIIIIBI U UX padoTa.

IIutanue opranusmos. llornomieHne BOABI, YIJIEKMCIOIO ra3a U MUHEPAIBbHBIX
BEIIECTB pacTeHUsMU. [IuTaHue KUBOTHBIX. BHYTPHUIOIOCTHOE M BHYTPUKIIETOYHOE
nuiieBapenue. [ luranue mo3BOHOYHBIX JKUBOTHBIX. OTIEIbI MUIEBAPUTEIBHOTO TPAKTA.
[InmeBapurenbHble Kenesbl. [lnmeBapurenbHas cucTeMa 4enoBeKa.

Jlpixanue opranu3moB. Jlpixanue pactenui. Jlpixanue uBoTHBIX. [{uddy3us razos
yepes MOBEePXHOCTh KieTKku. KoxkHoe npixanue. /[pixarenpHas moBepXHOCTh. JKabepHoe
U JIETOYHOE AbIXaHue. J[pIXaHue MO3BOHOYHBIX KUBOTHBIX M YEJIIOBEKA. JBOJIOIMOHHOE
YCI0)KHEHUE CTPOCHUS JETKUX ITO3BOHOYHBIX >KMBOTHBIX. JlpIXareibHas cucTEMa
YyeJoBeKa. MeXaHu3M BEHTWIALMU JIETKUX Yy NTULl U MIEKONHUTAMMX. Perymsamus
IbIxaHus. JlpIxaTenbHble 00BEMEL.

TpaHcnopT BeLIECTB Y OpraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUH. TpaHcopT
BEIIECTB y >XMBOTHBIX. KpoBeHOCHass cucrema u €€ opransl. KpoBeHOCHas cucrema
MO3BOHOYHBIX )KMBOTHBIX U uenoBeka. Cep/ue, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru
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KpPOBOOOpAIIeHNUs. DBOJIOLMOHHBIE YCIOXKHEHHSI CTPOCHHS KPOBEHOCHOM CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cep/tia u e€ perynsius.

Breinenenne y opranu3MoB. Beinenenue y pacreHui. BpiieneHue y KMBOTHBIX.
CokpartutenbHble Bakyonau. OpraHsl BbiAeseHus. OuiabTpanus, cekpeuus u oopaTHoe
BCAChIBAaHHE KaK MEXaHW3Mbl pabOThl OpraHoB BbiaelieHUd. CBS3b MOJIOCTU Tela
C KPOBEHOCHOM M BBIAEIUTEIBLHON CUCTEMaMHU. BblleIeHHE y TO3BOHOYHBIX JKUBOTHBIX
u yenoBeka. [louku. Ctpoenne u QyHkironupoBanue Hedpona. O6pazoBaHuE MOUU Y
YEJI0BEKA.

3amura y opranu3MoB. 3aliuTa y OJJHOKIJIETOYHbIX OopraHu3MoB. Criopsl OakTepuii
U LHUCThl MPOCTEUIIMX. 3aluTa y MHOTOKJIETOUHbIX pacTteHuil. Kyrtukyna. Cpeacrtsa
MaCCUBHON U XUMHYECKOU 3alUThl. @UTOHIIUILI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M MX MPOM3BOJHBIE. 3aluTa
opranuszma ot 6osesnell. iMmmyHHas cucreMa udenoBeka. KIeTOuHbI U rymMoOpaabHBIM
UMMYHUTET. BpoXIEHHBIN 1 npuoOpeTeéHHbIN crnienupuyeckuii UMMyHUTET. Teopus
KJIOHaJIbHO-celekTuBHOrO uMmyHutera (II. Dpnux, ®.M. bepuer, C. Tonerasa).
BocnanurenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO UMMYHHUTETA B Pa3BUTHU
CUCTEMHBIX 3a00JI€BaHUM.

PazipaxxumMoCTh M perynsiuus y Opranu3moB. Pa3apakumMocTe y OJHOKIETOYHBIX
opranu3moB. Takcucel. Pa3apaxxumMocTts u peryisinus y pacteHuil. PoctoBbie BelecTBa
Y UX 3HAYCHHE.

HepBHas cuctema u peduiekTopHas perysiius y >kuBoTHbIX. HepBHast cuctema u e
OTZEJbl. DBOJIIOLUOHHOE YCIO0KHEHUE CTPOCHHSI HEPBHOM CHUCTEMBl Yy >KMUBOTHBIX.
OTtaenbl TOJIOBHOTO MO3Ta TTO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduiekropHas myra.
be3ycnoBHbIE U YCI0BHBIE pe(IIEKCHI.

['ymopanbpHast peryisnus 1 SHIOKPUHHAsI CUCTEMA )KUBOTHBIX U 4esioBeKa. JKeressl
DHAOKPUHHON CUCTEMBI U UX TOPMOHBI. J[eficTBHE TOPMOHOB. B3anMOCBs3bp HEPBHOU U
SHAOKPUHHOM cucTeM. [ unoranamo-runodusapHas cucreMa.

JleMoHCTpanuu

[Toptpet: N.I1. I1aBnos.

Tabmuubr u  cxembl: «OHOKJIETOYHBIE  BOJIOPOCHH», «MHOTOKJIETOUHBIC
BOJIOpOCIny, «baktepuny, «IIpocreitmme, «Opranbl IBETKOBBIX pacTeHUI», « CHCTEMBI
OpPraHoB TMO3BOHOYHBIX JXMBOTHBIX», «BHyTpeHHee CTpoeHHMe HACEKOMBIX», «TkaHu
pactenuit», «KopueBbie cucreMbl», «Ctpoenue cteds», «CTpoeHue JHUCTOBOMN
MJIACTUHKNY, « TKaHU )KUBOTHBIX», «CKeneT yenoBekay, «llumeBaputenbHas cucTeMay,
«KpoBeHocHas cucremay», «/lpixarenpHas cuctema», «HepBHas cucreman, «Koxay,
«MpbllieuHast cucteMa», «BplaenuTenbHas cUCTEMa», «DHIOKPUHHAS CHUCTEMAay,

«Ctpoenne MbIby, «MMMmyHurer», «KuineyHonosocTHbeie», «(CxeMa NOUTaHUS
pactenuit», « KpoBeHOCHBIE CHCTEMBI MMO3BOHOYHBIX JKUBOTHBIX», «CTpOCHUE THAPHI»,
«CtpoeHue mianapun», « BHyTpeHHee CTpOSeHHE J0KIEBOTO uepBsi», «HepBHas cucrema
pei0O», «HepBHas cucrema nsrymku», «HepBHas cucTeMa MPECMBIKAIOMIUXCS,
«HepBHast cuctema ntuily, «HepBHas cucteMa MiiekonuTarmmxy, «HepBHas cuctema
yenoBekay, «Pediexcy.
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O6opynoBaHMe: CBETOBOW MHKPOCKOI, MHUKpOMpEenaparbl  OAHOKIETOYHBIX
OpraHU3MOB, MUKPOIIPENapaThl TKaHEH, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUU HACEKOMBIX,
UTJIOKOXKUX, KUBBIE IK3EMIULSIPbl KOMHATHBIX pPacTeHUil, repdapun pacTeHUIl pa3HbIX
OTJIEJIOB, BJIAXHBIE IMpenaparbl >KUBOTHBIX, CKEJEThl MO3BOHOYHBIX, KOJUIEKIIUU
0ECO3BOHOYHBIX >KMUBOTHBIX, CKEJET 4YEJIOBEKa, O0OpYNOBAHHE JUIsl JEMOHCTPALMH
MOYBEHHOT'O W BO3AYIIHOTO IMUTAHMS PACTEHUH, PacIEIIEHUsI KpaxMalia U OEJIKOB MOA
neiicTBHeM (epMEHTOB, OOOPYIOBaHHME IS JIEMOHCTPAIMH OMBITOB MO HM3MEPEHUIO
KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTEIbHBIX JBUKEHUN, MOJIEIIN TOJIOBHOTO
MO3ra pa3JIMYHbIX )KUBOTHBIX.

JlaGopartopHas pabota «l3yuenune TkaHeil pacTeHU».

JlaGopartopHas padota «l3yueHnne TkaHel JKUBOTHBIX.

JlabGoparopHas pabota «M3yueHre OpraHoB IBETKOBOTO PACTCHUSI.

Tema 10. PasmMHOkeHMe 1 pa3BUTHE OPTAaHU3MOB

DopMBbI pa3MHOXKEHUSI OPraHU3MOB: Oecrooe (BKIIt0Uas BEreTaTUBHOE) U MOJIOBOE.
Bunpr Oecronoro  pa3MHOXKEHHUS: T[OYKOBAaHWE, CHOPYJALMS, (QparMeHTalus,
KJIOHUPOBaHHUE.

[TonoBoe pazmHoxeHue. [TonoBbie kieTku, Wi rametsl. Meio3. Ctaguu Meio3sa.
IToBenenne xpomocoMm B Meio3e. KpoccunroBep. buosormyeckuid cMmbici meno3a U
MOJIOBOTO Tporecca. Meno3 U ero MecTo B AKU3HEHHOM IIUKJIE OPraHU3MOB.

[IpenzaponpimieBoe pa3Butue. ['ameTroreHe3 y KUBOTHBIX. [loJIOBBIE >KENE3bl.
OOpazoBaHue W pa3BUTHE NOJOBBIX KieTok. Crepmartorene3 u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmiomoTBOpeHHEe W AMOpPHUOHAIBHOE  pa3BUTHE  JKUBOTHBIX.  CrocoObl
OIUIOJJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBuyalbHOE pa3BUTUE OPraHUM3MOB (OHTOTE€HE3). OMOPHOJIOTHS — HayKa
O pPa3BUTHM OPraHU3MoB. Mopgocenes — 00Ha U3 21ABHLIX NPOOIEM IMOPUONOSUMU.
Konyenyus mopghocenos u mooenu mopghocenesa. Craaum sMOpuOTEHE3a KUBOTHBIX
(Ha mpumepe nsrymku). JpoOnenue. Tumbl npoOiienus. /[lemepmunuposanuoe u
HedepmuHuposanHoe opooaenue. bracmyna, munvt 61acmyn. OcoOEHHOCTH APOOTCHUS
MJIEKOTUTAIOMIUX. 3apOAbIIIEBbIC JIUCTKU (TaCTPYJISIKM). 3aKIaKa OpraHOB U TKaHEH U3
3apOJIBIIIEBBIX JIMCTKOB. B3anmHOe BIMSHUE dYacTel pa3BUBAIOIIETOCS 3apojibIiia
(omMOpuoOHaNIbHAsT WMHIYKIMS). 3aKkjajgka TulaHa CTPOCHHUSI >KUBOTHOTO KaK pe3yJbTar
UEepapXUYeCcKux B3aUMOJEHCTBUI TeHOB. BnusHue Ha 5SMOpHOHAIBHOE pa3BUTHE
Pa3IMYHBIX (PaKTOPOB OKPYKAOIIECH CPE/Ibl.

Poct u pa3zButue *uBOTHBIX. [locTamMOpuonanbHbiil nepuoA. [Ipsimoe u Henpsimoe
pazButue. Pazputue ¢ Mmetamopdo3oM y 0€CrO3BOHOYHBIX U MTO3BOHOYHBIX KWBOTHBIX.
buonorudeckoe 3HaueHHWE MPSIMOTO W HEOPSIMOTO Pa3BUTUS, UX PACIPOCTPAHCHUE
B IIpupojie. TUumbl pocTa >KMBOTHBIX. DAaKTOPHI PETYIISAIIUA POCTA KUBOTHBIX U YEJIOBEKa.
Craauu mocTAoMOPHUOHATBLHOTO PA3BUTHS Y )KMBOTHBIX U uesioBeka. [lepro/ib oHToreHe3a
yesioBeka. CTapeHue U CMepTh KaKk OMOJIOTUYECKHE MPOIIECCHI.

Pasmuoxxenue u pazsutue pactenuil. ['amerodut u ciopodut. Melio3 B )KU3HEHHOM
nukie pacrenuii. ObpazoBaHue Crop B mpoiiecce meiio3a. ['ameTorenes y pacTeHuit.
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OnnoA0TBOPEHHUE U PAa3BUTHE PACTUTEIBHBIX OPraHU3MOB. JI[BOWHOE OIIOAOTBOPEHHE
y LIBETKOBBIX pacTeHuidl. O0pa3oBaHUE U pa3BUTUE CEMEHHU.

MexaHu3MBbl PETyJIAIUA OHTOT€HE3a Y pAaCTEHUI U )KUBOTHBIX.

JlemoHcTpanmu

[Toptpetsi: C.I'. HaBamun, X. [lneman.

Tabmumet u  cxembl: «BereratuBHOe pasMHOkeHHE», «Tumbl 0Oecrmosoro
pa3MHOXEHUs», «Pa3MHOXEHHE XJIaMUJIOMOHaAbD», «Pa3MHOXKEHUE HBIJICHBDY,
«Pa3smHOXeHue ruapby, «Mehos», «Xpomocombly, «l'amerorenes», «CrtpoeHue

SAWLEKIIETKH U CIIepMaTo3011a», «OCHOBHBIE CTa MU OHTOTeHE3a», «[IpsMoe u Henpsimoe
paszButHe», «Pa3BuTue mMalckoro xxyka», «Pazsurue capanum», «Pa3BuTue JATyIIKN»,
«/IBOiHOE OIIOAOTBOPEHHUE Y IBETKOBBIX pacTeHUID», «CTpOEHHE CEMSIH OJHOIOJIBHBIX
Y IBYAOJIBHBIX PACTEHUIN», «KM3HEHHBIN UK MOPCKOW KamyCThD, «KM3HEHHBIN UK
MXa», «KHU3HEHHBIN UK TAaNIOPOTHUKA», « KM3HEHHBIN LIUKII COCHBD.

OOopynoBaHHME: CBETOBOM MHMKPOCKON, MHKpOIpenaparsl SULEKIETOK U
CIIEPMATO30U10B, MOENb «LIUKII pasBUTHA JIATYILIKI.

JlaGoparopHas pabora «V3yuyeHue CTpPOEHHUs IMOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

[IpakTnueckass paGoTa «BbIsIBIeHHE TNPU3HAKOB  CXOACTBA  3apOJblIIEH

ITIO3BOHOYHBIX XMBOTHBIX).
Ha6opaTopHa51 pa60Ta ((CTpOGHI/Ie OpraHoOB Pa3MHOKXCHHA BbBICIINX paCTCHHﬁ».

Tema 11. 'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH ¥ U3MEHYUBOCTH OPraHU3MOB

Wcropust craHOBIEHUS U Pa3BUTHA TEHETUKW Kak Hayku. Padotel I'. Mennens,
I'. ne ®puza, T. Moprana. Posb 0Te4ecTBEHHBIX YUEHBIX B PA3BUTUU T'€HETUKH. PabOTHhI
H.K. KonasuoBa, H.M. BasumoBa, A.H. benosepckoro, I'.JI. Kapneuenko,
10.A. ®ununuenko, H.B. Tumodeepa-Pecosckoro.

OCHOBHBIE TE€HETUYECKUE TOHATHUS W CHUMBOJIBI. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeNIbHBIC T€HbI, AJIbTEPHATUBHBIC TPU3HAKHU, TOMUHAHTHBIN U PEIIECCUBHBIA TPU3HAK,
rOMO3UI0Ta, TE€TEPO3UTOTa, YUCTasl JUHUSA, TUOPUIbI, TeHOTHN, (PeHoTun. OCHOBHBIE
METO/Abl ~ TEHETUKH:  THOPUIOJOTHYECKHM,  IUTOJOTUYECKHM,  MOJIEKYJSpHO-
TE€HETUYECKUH.

JeMoHcTpanmun

[Toptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H.K. Konsuos, H.I. Basuios,
A.H. benozepckuit, I'.J[. Kapnieuenko, F0.A. ®ununuenko, H.B. Tumodeen-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHeTUKIY, «CXEMBbI CKPEIIIUBAHUSI.

JlabopaTophas pabota «/Ipo3odriia kak 00bEKT FTEHETUIECKUX UCCIICTOBAHHIN.

Tema 12. 3akoHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpeniuBanue. [lepBblil 3akoH MeHenst — 3aK0H eIMHO00pa3us
ruOpu0B nepBoro nokosieHus. [lpaBuno nomuHupoBanus. Bropoit 3akon Mengens —
3aKOH paculeIUieHus] Mpu3HaKoB. lluTonmornueckre OCHOBBI ~MOHOTHOPHIHOTO
cKpemuBanus. [ unoresa 4ucToThl ramer.
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AHammsupyroniee ckpemuBaHue. [IpoMeXyTO4YHBIM XapakTep HacCleIOBAHMS.
Pacmenienue Npu3HaKkoB IPY HEMIOJIHOM JOMUHUPOBAHUH.

HurnOpuaHoe ckpemmBaHue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBHCHMOIO
HacJIeJOBaHMsI MPU3HAKOB. [{uTOI0rNYecKre OCHOBBI IUTHOPUAHOTO CKPEIIUBAHHUS.

CuernienHoe HacnenoBanue npusHakoB. PabGorer T. Moprana. CremieHHoe
HACJICJOBAHUE TE€HOB, HAPYLICHUE CLEIUICHUS MEXIy I'eHaMu. XPOMOCOMHAas TEOpHs
HACJIEICTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIA MEXaHW3M OINpEIEICHUS MoJia. AyTOCOMBI U
IIOJIOBBIE  XpOMOCOMBI. ['OMOramMeTHelii M reTeporameTHeld moj. ['eHeTnueckas
CTPYKTYpa IIOJIOBBIX XpoMocoM. HacnenoBanue pu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

I'enotum kak nesocTHas cucrema. [IneioTponus — MHOXKECTBEHHOE JEHCTBHE T€HA.
MHOX€eCTBEHHBIN AJUICIIU3M. B3anmoneiictBue HEAJUIECIIBHBIX TCHOB.
Kommnementaprnocts. Onucras. [lomumepns.

I'eHeTyeCKUN KOHTPOJIb PA3BUTUSA PACTCHUM, KMBOTHBIX M YEJIOBEKA, a TAKKE
(U3HOJOTMYECKHUX TMPOIECCOB, MOBEACHUS M KOTHUTUBHBIX (YHKUMW. ['eHeTmueckue

MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO35MH — IMapa3uT» U
«XO35IMH — MHKpPOOMOM». ['€HETHMYEeCKHE acCMeKThl KOHTPOJss U HU3MEHEHUs
HaCJIeJICTBEHHON MH(GOPMAIIUK B TTOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JleMoHCcTpamuu

[Toptpertsr: I'. Mennens, T. Mopran.

Tabmuupl u cxemsbl: «llepBbiii U BTOpoM 3akoHbl Mennens», «Tperuil 3aKoH
Menpaensi», «AHanu3upylollee CKpemmBanue», «HemonHoe aoOMUHHpPOBAHUEY,
«CrersieHHOE Hacle0BaHue MPU3HAKOB Y Ipo30¢uib», «['eHeTnka monay, «Kapuorur
yenoBekay, «Kapuotun npozoduiby, «Kapuotun nTuim», «MHOXKECTBEHHbBIN
aJIean3mMy, «B3auMoaecTBue TEHOBY.

OO6opynoBanue: MoJeNb sl JEMOHCTpAIlMU 3aKOHOB €IMHO00pa3usi THOPHUIOB
MIEPBOTO TMOKOJICHUS W PACUICIUICHUSI MPU3HAKOB, MOJECNb ISl JEMOHCTpAllMd 3aKOHa
HE3aBUCHMOTO HACJIEIOBAHMS TMPU3HAKOB, MOJIENb JIsi JEMOHCTPALMKU CUEIMJIEHHOIO
HACJIeI0BAHMSI PU3HAKOB, CBETOBOI MUKPOCKOIN, MUKpoIpenapart: «Jpo3zodunay.

[IpakTuyeckas pabora «M3yueHue pe3yJlbTaTOB MOHOTMOPHUIHOTO CKpEIIMBaHUS
y Ip030hUITBD».

[IpakTtuueckas pabora «V3ydeHuwe pe3ynbTaTOB IUTHOPUIHOTO CKPEIIUBAHUS
y ApO30QUITBI.

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHotuna u cpeapl nOpu  (popmupoBaHuM  (peHOTHIIA.
N3meHunBOCTh mNpu3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHbIC MPU3HAKUA. Buasl
M3MEHYMBOCTU: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MoaudukanronHas  u3MeHYMBOCTb. Ponb  cpeast B (opMUpOBaHUU
Moau(pUKAIMOHHON W3MeHYnBOCTH. Hopma peakmnum mpusHaka. BapuanuoHHBIA psin
u BapuanmonHas kpuBas (B. Horamncen). CpolictBa MoAu(pUKAIIMOHHON
U3MEHUYMBOCTH.

16



I'enoTnuyeckas U3MEHUYUBOCTH. CBOMCTBA TECHOTUITUYECKOW M3MEHYMBOCTU. BuibI
IeHOTUITUYECKONW M3MEHYMBOCTH: KOMOMHATUBHAS, MyTallUOHHAS.

KoMmOvHaTtiBHAsT W3MEHUYMBOCTh. MeWO3 W TIOJIOBOM TMpOIecC — OCHOBA
KOMOWHATUBHOW W3MEHUYMBOCTU. POJIb KOMOWHATHBHOW W3MEHYMBOCTH B CO3JaHUU
TeHEeTHYECKOr0 pa3HOoOOpa3us B Mpejiesiax OJJTHOTO BUA.

MyTanmoHHasi U3BMEHYMBOCTb. BUbI MyTaluii: FT€HHBIE, XPOMOCOMHBIEC, TCHOMHBIE.
CrnoHTaHHBIE ¥ UHAYIIUPOBAHHBIC MYTAIMU. SIIepHBIE U ITUTOIUIA3MATUYECKUE MYTalIUH.
Comarnueckue U 1osioBble MyTaluu. [I[puurHbl BOBHUKHOBEHUS MyTallii. MyTareHsl u
WX BIUSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Ipolecca. 3aKoH
TOMOJIOTHYECKHX PsIIOB B HacaeAcTBeHHOM n3menunBoctu (H.W. BaBuiioB). BHesinepnas
M3MEHYUBOCTh U HACIICICTBEHHOCTD.

Onueenemura u dNUEHOMUKA, POJIb INUSEHEMUYECKUX (PaKmOopo8 8 HACe008aHUU
U UBMEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOB.

JleMoHCTpanyu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H.U. BaBuios.

Tabnuubl 1 cxeMbl: «Bujsl U3MEHYUBOCTHY, «MoaudukamoHHas U3MEHYUBOCThY,
«KomOMHaTBHAs WM3MEHUUBOCTB», «Meio3y, «OmiogorBopeHue», «l'eHeTnueckue
3a00J1eBaHUs YeJIOBEKa», «BUabpl MyTaluiny.

OO06opynoBaHue: )KUBBIE U TepOapHBIE YK3EMIUISIPhl KOMHATHBIX PACTCHUM, pUCYHKH
(poTorpadum) >KUBOTHBIX C PA3TUYHBIMU BUJIAMU U3MEHYUBOCTH.

JlabopaTopHas pabora «McciaenoBaHue 3aKOHOMEpPHOCTEW MOIU(DUKAIIMOHHON
M3MEHUYUBOCTH. [locTpoeHrE BapHallMOHHOTO psia U BAPUALMOHHOU KPUBOWY.

[IpakTuyeckas pabota «MyTtanuu y 1po30(duiibl (Ha TOTOBBIX MUKpPOIIpENapaTax ).

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuotun 4enoBeka. MexayHapogHas TmporpaMma HCCIEIOBaHHS TE€HOMa
genoBeka. MeToabsl M3yYeHHs] TeHEeTHKH YeJIOBEKa: T'eHEaJOTHYeCKui, OJU3HEIOBBIM,
LUTOTCHETUYECKUN, TOMYJISUUOHHO-CTATUCTUYECKAN, MOJIEKYJSIPHO-TEHETUUECKUM.
CoBpeMeHHOE  ONpEACICHUE  TEHOTHNA:  TMOJHOT€HOMHOE  CEKBEHHPOBAHMUE,
FEHOTUIIUPOBAaHWE, B TOM uuciae ¢ nomompto II[P-ananu3a. HacnmencrBeHHsbie
3a0oieBaHUsl 4eloBeKka. [ €HHbIE W XPOMOCOMHBIE Oo0Je3HH denoBeka. boresnu
C HACJEACTBEHHOW MpPEIpacloioKeHHOCTbIO. 3HAYE€HHE MEAUIMHCKON TEeHETHUKU
B MPEJOTBPAIICHUNA W JICYCHUU TEHETHYECKUX 3a00JIeBaHHWM deloBeKa. Memuko-
F€HETUYECKOE KOHCYJIbTUpOBaHUE. CTBOJOBbIE KIETKHU. [lOHATHE «TE€HETUYECKOTO
rpy3a». DTHUYECKHE aCIeKThl HMCCICJOBAHUN B OOJACTH PEHAKTUPOBAHHUS TE€HOMA U
CTBOJIOBBIX KJIETOK.

I'enetnueckue (dakTOpel ~ TOBBIIIEHHOW  YYBCTBUTEJIBHOCTH  YEJIOBEKa
K (U3MYeCKOMy M XMMHUYECKOMY 3arpsi3HCHHMIO OKpyKaroieh cpensl. ['eHeTmdeckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MATOJIOTUSIM.

JeMoHcTpanmun

Tabmuupl u cxembl: «Kapuotun uyenoBeka», «MeToIbl HM3Yy4YEeHHsS TEHETHKU
qesioBeKay, «I eHeTHYecKkue 3a00JIeBaHUSI YETTOBEKaY.

[Ipaktuueckas pabora «CocTaBieHUE U aHATA3 POIOCIIOBHOI.
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Tema 15. Cesiekniusi OpraHusMoB

JlomecTuKanus W CEJIEKUHs. 3apOKACHUE CEJEKIMU W JOMECTUKAlUU. YUYEHHUE
H.N. Bapunoa o LlenTpax mpoUCXOXAeHUS U MHOT000pa3usi KyJbTYPHBIX PAaCTCHHI.
Ponp cenekiuu B CO3MaHUM COPTOB pacTeHUM W MOpoJ kUBOTHbIX. CopT, mopona,
mTaMM. 3aKOH TOMOJIOTUYECKMX PAJIOB B  HACJIEACTBEHHOW HW3MEHYMBOCTH
H.W. BaBuiioBa, ero 3Ha4e€HHE IS CEICKITMOHHON PabOTHI.

Metoapsl  ceneKImoHHON paboThl. MCKyCCTBEHHBIM OTOOp: MACCOBBIM U
WHIUBUYAIbHBINA. DTanbl KOMOMHAIMOHHON cenekuuu. VcnbiTaHue nmpou3BouTeNeH
1o NoToMcTBY. OTOOp MO T€HOTHUITY C TOMOIIBIO OLICHKU (DEHOTHUIIa MOTOMCTBA U OTOOP
10 TEHOTUITY ¢ momoibio ananusa JJHK.

HckyccTBeHHBINM MyTareHe3 Kak METOJI CEJICKIIMOHHOM paboThl. PanuannoHHbIil 1
XUMUYECKUN MyTareHe3 Kak MCTOYHUK MYyTalluid y KYJIbTYpHBIX (DOPM OpPraHu3MOB.
Hcnonb3oBaHWE T€HOMHOTO pPEIAaKTUPOBAHHS M METOJ0B pekoMOumHaHTHbIX JIHK
JUISL IOJTYYEHHUSI HICXOHOTO MAaTepHUAIIA ISl CEJEKIIUH.

[Tonyyenue nonurmonnoB. BHyTpuBHioBas rubpunusanus. bauskopoacTBeHHOE
CKpellluBaHue, Wi HHOpuauHT. HepoACTBEHHOE CKpelMBaHUE, WU ayTOpPUJIUHT.
I'eteposuc u ero mpuuumHbl. Mcnons3oBanue rerepo3uca B cenekuuu. OTaanéHHas
rubpuauzanus. [Ipeononenue Oecrionus MEXBUIOBBIX THOpUAOB. JlocTikeHUs
CEJIEKIINY PACTCHUMN U KUBOTHBIX. « 3€1E€HASL PEBOIOYUSLY.

CoxpaHeHrE ¥ U3YyUYECHUE TEHETHUYECKHX PECYPCOB KYJIBTYPHBIX PACTCHHH M HX
JTUKUX POJIWYEH IJi1 CO3JaHUs HOBBIX COPTOB M THOPHUIIOB CEIHCKOXO3SMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpaneHue u ynpagieHue 2eHemuyeckuMu pecypcamu
CeNbCKOXO3AUCMBEHHbIX U NPOMbBICIOBLIX — JCUBOMHLIX 68  Yelax  YIy4uleHus
CYWecmsyrowux U Cco30aHusi HOBbIX NOPOO, JUHUU U KPOCCO8, 8 MOM YUcie
C NpUMEHEeHUeM COBPEMEHHbIX MemO008 HAYUHBIX UCCLe008AHUL, Nepedosblx uoel u
NepCneKmuBHbIX MexXHOI02UL.

JleMoHCTpanyu

[Toprpetsr: H.W. Basunos, 1.B. Muuypumn, I'.J1. Kapneuenko, I1.I1. JIykbsiHeHko,
b.JI. Acraypos, H. bopnoyr, /I.K. benses.

Tabmuubr u cxembl: «LleHTpBI MPOUCXOXKICHUSI U MHOTOOOpa3Usi KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PAIOB B HACIEACTBEHHONW W3MEHUYHBOCTH,
«Metonp cenexiuny, «Otnanénnas ruopuan3anus», «KMyTareHes».

JlabopaTopHas pabota «M3ydeHue COpPTOB KYyJbTYPHBIX PACTEHUH U TOPOJ
JIOMAIITHUX YKUBOTHBIX).

JlabGoparopHas paboTa «/3yueHne MeTOI0B CEJICKIIUUA PACTEHUI.

[Ipaktuueckas pabota «[IpuBrUBKa pacTeHHI.

Okckypeust «OCHOBHBIE METOAbI W JIOCTHXKEHHSI CEJIEKIUU PACTEHUH W
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO0 (epMy, COPTOUCHBITATEIHHBIM
Y4acTOK, B TEIJIMYHOE XO35HUCTBO, B JAOOPATOPHUIO arpOyYHUBEPCUTETA WU HAYYHOTO

LEHTPA)».
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Tema 16. BUOTEeXHOI0TUS U CHHTETHYECKAsI OMOI0THS

OOBEKTHI, UCTIOJIB3yEeMbIe B OMOTEXHOJIOTHH, — KIICTOYHBIC M TKAHEBBIC KYJIbTYPHI,
MUKpPOOPTaHU3MBbI, UX XapakTepucTuka. TpaauiuonHas OMOTEXHOJIOTHS: XJIeOOMeueHue,
MOJIYYCHUE KHCIIOMOJIOYHBIX MPOIYKTOB, BHHOJEIHE. MUKPOOHOTOTHISCKUN CHHTE3.
OOBEeKTH MUKPOOHMOTIOTHYECKUX TexHoJorui. [IponsBojacTBO Oenka, aMUHOKHUCIOT U
BUTAMHHOB.

Co3ngaHue TEXHOJIOTUH W HWHCTPYMEHTOB IICJICHANPABICHHOTO HW3MEHEHUS U
KOHCTPYUPOBAHUSI T€HOMOB C IIEIbI0 TMOJIYYEHHS OPraHU3MOB M HUX KOMIIOHEHTOB,
COJIEp KalllX HE BCTPEUAIOIIUECS B MPUPOAE OMOCUHTETUYECKHUE MYTH.

Knerounass wunxeHepus. Meronpl KyJabTypbl KJIETOK M TKaHEW pACTECHUU H
#UBOTHBIX. KpnoOanku. Comatuueckass THOpuUAN3aLUsa U COMAaTHUYECKUI 3MOPUOTeHE3.
Hcnonb30BaHKWe TamuiOWIOB B CEICKUUM PACTEHUU. [lonyueHue MOHOKIOHANbHBIX
anmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHANbHBIX AHMUMEN 8 MeOuyuHe.
HckycCTBEHHOE OIUIOJIOTBOpPEHUE. PEKOHCTpYKIUsT SUIEKICTOK M KJIOHUPOBAHHE
JKUBOTHBIX. MeTo/l TpaHCIUIAHTAllMKM SIAEp KIETOK. TexHonozuu 0300po6ieHus,
KVIbMUBUPOBAHUSL U  MUKDOKIOHAILHO20 — DA3ZMHONCEHUSL  CEeNbCKOXO3AUCTGEHHBIX
KYIbmyp.

XpoMOCOMHass M Te€HHasg WHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha W
koHcTpyupoBanue pekomOunantueix [IHK. Cozdanue mpanceennvix opeanuzmos.
JlocTuxkeHns U MepCreKTUBBl XPOMOCOMHOM M T€HHON MHYKEHEPUH. DKOJIOTHUYECKUE U
TUYECKUE TTPOOIeMbI TEHHOW UHXKEHEPUH.

Menununckue — OuotexHosioruu.  lloctrenomHass — 1mudpoBas — MeAUIIMHA.
[MIIP-nuarnoctuka. MeTaOoJIOMHBIA aHaIU3, TEHOLICHTPUYECKUM aHalu3 MpoTeoma
YeJIOBEKa I OLEHKU COCTOSIHUSI €ro 340pOBbs. VCronb30BaHUE CTBOJOBBIX KIETOK.
Taprernas Tepanus paka. 3D-0nounkeHepus 1715 pa3paboTKu PyHIaMEHTAITBHBIX OCHOB
MEJIUIIMHCKUX TEXHOJOTHH, CO3MaHUsI KOMILUIEKCHBIX TKaHEH COUeTaHMEeM TEXHOJOTHM
TpEXMEpHOTO  OWonpuHTHHTAa U ckKadpdonauHra A  pemieHus  3aaad
MEePCOHATU3UPOBAHHON MEAUIUHBI.

Co3nanue BEKTOPHBIX BAKIMH C 1IEJbI0 00eCTeueHUs KOMOUMHUPOBAHHOM 3alUThI
oT BO30OyAHUTENEH OPBU, YCTaHOBJICHHUE MOJIEKYJIAPHBIX MEXaHU3MOB
dbynkuuonupoanusi PHK-comepikammx BUPYCcOB, BBI3BIBAIOIIUX 0CO00 OMAaCHBIC
3a00JIeBaHUS YeJIOBEKA U )KUBOTHBIX.

JeMoHcTpanmun

Tabmuubr u  cxembl: «lcrmonb30BaHHEe MUKPOOPTAaHU3MOB B TPOMBINIIICHHOM
pou3BoJICTBeY, «KileTounast um>xeHepus», «['eHHast HHXEHEPUs».

JlabGoparopHas padota «M3ydeHue 00beKTOB OMOTEXHOJIOTHI.
[TpakTudeckas pabota «IloxydeHre MOTOYHOKUCIIBIX POTYKTOBY.
Okckypcuss  «buoTexHOJOrMST  —  BaKHEWIas  MPOW3BOAWTEIBHAS  CHIIA

COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOJICTBO).
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11 KJIACC

Tema 1. 3apo:kneHue U pa3BuTHE 3BOJIOLMOHHBIX NPeICTABJICHUNA B OMO0JI0THH

OpomounonHasa Teopus Y. JlapBuHa. [Ipeanocsliku BO3HUKHOBEHUS JapBHHHU3MA.
JKu3znb 1 HayuyHas gesarenbHocTh Y. J[apBuHAa.

JIBrokymie cuiiel 3Boionuu BUaoB no Y. JlapBuHy (BbICOKas WHTEHCHUBHOCTD
pPa3MHOKEHHUsI OPraHU3MOB, HACJIEICTBEHHAs! U3MEHUYHUBOCTE, 00ph0a 3a CyIIeCTBOBAHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIH OTOOD).

Odopmienne cunternueckoi teopuu sBomonuu (CTI). HelTpanbHas Teopus
sBosmoMU. COBpEMEHHAs 3BOJIIOLIMOHHAA OUOJOTUS. 3HAYEHHUE IBOJIFOIMOHHON TEOPHH
B (hOpMUPOBAHHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JleMoHCcTpanuu

IToptpetsl: Apucrorens, K. JIuanen, JK.b. Jlamapk, 3.0K. Cent-Unep, XK. Krosbe,
Y. dapsuHn, C.C. YerBepukos, N.W. [lImansraysen, x. Xonneiin, /I.K. benses.

Tabmuubl u cxembl: «CucreMa xuBoi npuponsl (no K. Jlunuer)», «JlectHuua
XKUBBIX cymecTB (mo Jlamapky)», «MexaHusm ¢GOpMUPOBAaHUSA MPUCIIOCOOTICHUN
y pacteHuil u xuBOTHbIX (mo Jlamapky)», «Kapra-cxema MapmipyTa MyTEHIECTBUS
Y. Mapsuna», «Haxoaku Y. lapuna», «Dopmbl 00pHOBI 32 CylIeCTBOBAHHUEY, «[10pobI
roiayoeit», «MHoroo0Opasue KyJabTypHBIX (opM Kamyctel», «l[lopoabl nomamHux
KUBOTHBIX», «Cxema oOpa3oBaHuss HOBbIX BujoB (o Y. J[lapuny)», «Cxema
COOTHOIIECHHS JBWKYIIUX CHJI 3BOMIOUUN», «OCHOBHBIE IMOJOKEHUS CUHTETUYECKON
TEOPHUH BOJIOLIAN.

Tema 2. MUKpo3BoJIIOLUS U €€ Pe3yJbTaThl

[Tomynsmus Kak 3eMeHTapHas equHuIa S3BOMIOIN. COBPEMEHHBIE METO/IbI OLIEHKH
TEeHETUYECKOr0 pPa3HoOOpa3usi W CTPYKTypbl mnomyisiuuil. M3meHeHue reHodoHIa
NOMYJSIUMKA  KAaK DJIEMEHTApHOE HBOJIOLIMOHHOE SIBJICHHE. 3aKOH T'€HETUYECKOTO
paBHoBecus [[x. Xapau, B. BaiinGepra.

DOneMeHTapHble (HAKTOPhI (IBUXKYIIHUE CUIIbI) IBOJIIOIUMU. MyTallmOHHBINA MpoLecc.
KoMmOuHaTtuBHass u3MeHUMBOCTh. [lpeil) TeHOB — ciydailHble HEHaIpaBJICHHbIC
W3MEHEHHUs] 4YacTOoT auienedl B momyisiusax. O@dekr ocHoBarens. Ighgexm
oymwinounoco 2opaviwka. CHudiCeHue 2eHemuyecKko20 pasHooopasus. HNPUYUHbLL U
cneocmeus. Ilposenenue sgpgpekma Opeiigha 2eHo8 6 OONLUIUX U MANBIX NONYIAYUSX.
Murpanuu.  M3omsamust  monynsmui: — reorpadudueckas  (MpocTpaHCTBEHHas),
ouosioruyeckast (pernpoayKTUBHAs).

EctectBennslit 0T00p — HarpaBisrouii paxtop 3Bostonunu. @opmMbl €CTECTBEHHOTO
oTOOpa: JABWXKYIIUNA, CTAOMIM3UPYIOIIMNA, pa3pblBatolvil (Au3pynTuBHbIA). IlomoBoil
0T00p. Bo3HUKHOBEHNE U 3BOTIOLHSI COL[UAIBHOTO TTOBEIEHUS )KUBOTHBIX.

[Ipucnoco0i1eHHOCTh OpraHU3MOB KaK  pe3yJabTaT  MHUKPOIBOIIOLUU.
Bo3HuKHOBEHHE MPHUCTIOCOOICHUH y opraHu3MoB. ApomMopdo3bl U HIMOATANTAIIH.
[Tpumepsl npucnocoOIeHnit 'y opraHu3MoB: Mopdoioruyeckue, (pU3noIoruueckue,
OHoXuMHYECKUE, oBeJeHUYecKre. OTHOCUTENbHOCTh MTPUCTIOCOOJIEHHOCTH OPraHU3MOB.
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Bun, ero kputepunm u CcTpyKTypa. BuagooOpazoBanume Kak —pe3ysbTaT
MUKpOsBoOIMHU. M3osius — kiioueBod ¢aktop BumoodpazoBanus. [lytu u cnocoObl
BHUJ1I000pa30BaHMUS: aJJIONaTPpUYECKOe (reorpaduueckoe), CHUMITATPUUECKOE
(9KOJIOTHUYECKOE), «MTHOBEHHOES» (TOJMUIUIONIU3ANNs, THOpuan3anus). J|muTenbHOCTh
HBOJIIOIMOHHBIX TIPOIIECCOB.

Mexanu3mbl popMUpOBaHUS OUOIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BoMOIIMOHHON OHOJNIOTHHM B pa3paO0TKE HAYYHBIX METOJOB COXpPaHEHUS
OouopazHooOpasusi. MHUKPOIBOIIONKUS M KOJBOJIOIMS TApa3uTOB W HUX XO3SEB.
MexaHnu3mbl POPMHUPOBAHUS YCTONUYUBOCTH K aHTUOMOTHUKAM U CITIOCOOBI OOPHOBI C HEH.

JeMoHcTpanyu

[Toptpetsi: C.C. UerBepukos, J. Maiip.

Tabnuiel 1 cxeMbl: «MyTalmoHHass U3MEHYUBOCTEY, «llomyJsiiiuoHHas CTpyKTypa
Buna», «Cxema nmposiBIeHUs 3akoHa Xapau—BaitnOepra», «JIBuxyiue CHIIBI
IBOJIIOIUUY,  «IJKOJOTUYECKAs]  M3OJISIIUS  TOMYJSIUNA  CeBaHCKOM  (openny,
«l"eorpaduueckass M30JSALUS JIUCTBEHHUIIBI CUOUPCKOM M JIMCTBEHHUIIBI JAypPCKON»,
«llonynsIMOHHBIE BOJHBI YUCICHHOCTH XHUIIHUKOB M XepTB», «CxemMa JeHcTBUS
€CTECTBEHHOT0 0TOOpa», «Dopmbl 00opbOBI 3a cymiecTBOBaHHE», «HHIyCTpUaIbHBIMN
MenaHnu3M», <«OKuBble Huckoraembie», «IIOKpOBHTENBCTBEHHAs! OKpACKa >KHUBOTHBIXY,
«IIpenynpexnaromas oKpacka KUBOTHBIX», «Dusnonornueckue aganTaiyn,
«IIprcnocoOIeHHOCTh OPTaHU3MOB U €€ OTHOCUTENIBHOCTHY, «Kputepuu Buaa», «Bubl-
nBonHukM», «CTpykTypa Buaa B npupoae», «CrnocoObl BHI000pa30BaHUS,
«I'eorpaduueckoe BUIO0OOpa3zoBaHHME TPEX BHJIOB JaHABIIIEH», «IKOJOTHYECKOE
BHU1000pa3oBaHne BUJIOB CUHUI», «llomumiounsr pactenuit», «KamycTHO-peneuHbIi
THOPHUIY.

OOGopynoBanue: repOapuu pacTeHUM, KOJUIEKIIUM HACEKOMBIX, 4ydesia MTHI] U
3BEpeil C MpUMepamMHu pa3IUYHBIX MPUCIOCOOICHHUM, Yydesna NTHUI] U 3Beped pasHbIX
BUJIOB, repOapuu pacTeHUi OJU3KUX BUIOB, 00PA30BABIINXCS PA3IMYHBIMHU CTIOCOOAMH.

JlaGoparopHas paboTa «BbisiBJIeHHE N3BMEHYMBOCTH Y 0COOEH OJHOTO BUIAY.

JlabopaTtopnasi pabora «IIpucmocobiieHuss OpraHu3MOB U HMX OTHOCHTEIIbHAS
1EJIECO00PA3ZHOCThHY.

JlabopaTopHas pabora «CpaBHEHHE BUIOB 110 MOP(OIOTUIESCKOMY KPUTEPHION.

Tema 3. Makpo3BoJIIOIUS U €€ Pe3yJIbTAThI

Meroabl u3ydeHHs Makpod3Bodtouud. IlaneoHTonornvyeckue MeToNbl M3yUEHHUS
sBosroninu. Ilepexoaupie Gopmbl 1 PUIIOTEHETUUYECKHE PSAIbI OPTAaHU3MOB.

buoreorpaduueckue metonbl uydeHus sBononuu. CpaBHeHue (Quiopsl U (hayHbI
MaTEepUKOB M OCTpoBOB. buoreorpaduueckue obmactu 3emun. Bunpl-sHaemukud u
PEJHKTHI.

OMOpPHOIOTHYECKHE W CPaBHUTEIbHO-MOP(POJIOTUUECKHME METOAbl H3YUYECHHUS
BONIIOLMHU. ['€HeTHUeCKME MeEXaHU3Mbl JBOJIOLMU OHTOINE€HE3a U  IOSBICHUS
HBOJIFOLIMOHHBIX HOBLIECTB. ['OMOJIOTMYHBIE M aHAJOTMYHbIE OpraHbl. PyaumMeHTapHbIe
OpraHbl U aTaBU3Mbl. MOJIEKYIPHO-TeHETUYECKUE, ONOXUMUYECKHE U MATEMaTHUECKUE
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METOAbl M3yY€HHs] 3BOIOUMUA. ['omosornmuHble reHbl. (COBpEMEHHBIE METOJbI
MOCTPOEHUS (PUITOTEHETUYECKUX JI€PEBHEB.

XPpOMOCOMHBIE MYTallUX U 3BOJIFOLIMSI TEHOMOB.

OO6mue 3aKkOHOMEpHOCTH (TpaBWiia) HBOMIOUUU. [lpunyun cmeHvl @QYHKYULL.
HeoOpatumocTts 3Bodouuu. ApjantuBHas paauanus. HepaBHOMEpHOCTH TEMITOB
ABOJTIOLIHH.

JleMoHCTpanyu

[Toptpetsi: K.M. bap, A.O. KoBanesckuii, @. Mroiep, 3. ['ekkens.

Tabmuipl 1 cxeMbl: «DUIOTEHETUYECKUI Psii  JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yoblie smepb», «Crerouedansny, «PuanopuTte», «CeMeHHbIE MaOPOTHUKN,
«buoreorpaduueckue 30861 3eMin», «Jlpeid KOHTUHEHTOBY, «PenukThly, «HavanbHbie
CTaaiuu 3MOPHOHAJIBHOIO pPa3BUTHUS IO3BOHOYHBIX JKUBOTHBIX», «['OMoJIOrMYHBIE U
aHAJIOTUYHbIE Opra"bl», «PyaumeHTh», «ATaBU3MB), «XPOMOCOMHBIE HAOOPHI
yelioBeKa W IMMIaH3e», «lJJaBHble  HampaBiCHHS  JBOJMIOIUNY,  «O0mme
3aKOHOMEPHOCTH 3BOJIFOLIN.

OOopynoBaHMe: KOJUIEKIIMM, TrepOapuy, MYJSKH HCKOMAEMBIX  OCTaTKOB
OpraHU3MOB, MYJISKA TOMOJIOTMYHBIX, AHAJOTMYHBIX, PYJAMMEHTAPHBIX OpPraHOB H
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BUTHE KU3HHU HA 3emJie

Hay4nble runoTe3bl IpOUCXO0KIeHUS KU3HU Ha 3emie. AOMOreHe3 U MaHCIePMUSL.
JloHayuyHble TpEACTaBICHUS O 3apOXKIACHUM SKU3HU (KpearmoHu3M). [urmoresa
IIOCTOSIHHOTO CaMO3apOXAEHUs KU3HU U €€ onposepxkeHue onsitamu O. Penwm,
JI. Cnamnanmanu, JI. TTactepa. [IpoucxosxieHre »Ku3HU U aCTPOOHOIIOTHSI.

OcHoBHBIE 3Tanbl HeopraHuyecko sBostonuu. [lnaneraphas (reojoruueckas)
HBOMIONUS. XUMHYECKasi SBOJIONUS. AOHOTEHHBIM CHHTE3 OpPraHMYECKUX BEIECTB
n3 Heopranmdeckux. Omeir C. Mumiepa u I'. IOpu. OO6pa3oBaHue mOJIMMEPOB
u3 MoHomepoB. KoaniepBatnas runore3a A.J. Onapuna, runote3a NepBUYHOTO OyJIbOHA
JIx. XonneitHa, reHetudeckas runore3a I'. Mémnepa. Pubosumser (T. Uek) u runoresa
«vupa PHK» V. I'unbepra. ®opmupoBanre MmeMOpaH U BOSHUKHOBEHHE MPOTOKIICTKH.

Hctopusa 3emunm u Meronsl €€ m3ydeHus. VckonmaeMble OPraHMYECKHE OCTATKH.
['eoxpononorusi u e€ wmetonpl. OTHOcUTENbHAS U aOCOJIOTHASI TE€OXPOHOJIOTHS.
['eoxpoHOIOrMYecKas MIKajaa: 30Hbl, 3Pbl, IEPUOIBI, STOXH.

HauvanbHble 3Tanbel opranndeckou 3Bostouuu. [losiBieHue M 3BOMIOIMSA MEPBBIX
KJIETOK. DBoJtonus MeTabonn3ma. Bo3HuKkHOBeHHE TIepBbIX dKocucTeM. COBpEeMEHHbIE
MUKpPOOHBIC OMOIJIEHKM KaK aHAJIOT TEpBBIX Ha 3emiie cooOmiecTB. CTPOMATOHTHI.
[IpokapuOThI U 3YKapUOTHL.

[Tpoucxoxaenne >ykapuoT (CUMOMOTEHE3). ODBOJIOIMOHHOE MPOUCXOXKICHHE
BUPYCOB. [IponCXOkK/I€HNE MHOTOKJIETOYHBIX OPraHW3MOB. BO3HMKHOBEHHE OCHOBHBIX
IPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE OTallbl HSBOJIONMMA BBICHIMX pacTeHuil. OCHOBHBIE apoMOpP(O3bI
pacteHuid. Beixon pacrenui Ha cymy. [losBiaeHHe CIIOPOBBIX PACTEHUNM M 3aBOCBAHUE
umu cymn. CemeHHble pacTeHus. [I[poncxoxneHne NBETKOBBIX PACTEHUM.
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OcCHOBHBIE d3Tambl JBOJIONUH JKUBOTHOTO Mupa. OcHOBHBIE apoMop]o3bI
KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB — MOSBIIEHUE COBPEMEHHBIX THUIIOB.
[lepBbie  xoOp/OBble KMBOTHbIE. JKu3HHL B BOAE. OBOJIONMUS IO3BOHOYHBIX.
[Ipoucxoxaenne ampuouii u pentuwinid. [IporcxoxaeHne MICKONUTAOMINX U TTHII.
[Mpunuun xmodeBoro apomopdoza. OcBoeHrne OECTO3BOHOYHBIMH W TO3BOHOYHBIMU
YKUBOTHBIMH CYIIIU.

Pa3BuTHne xu3HM Ha 3eMiie MO 3paM U MEpUOJaM: apXeu, MPOTEPO30il, MaIeo30M,
Me3030M, KaitHo301l. OOIas XapakTepuCTHKa KIMMaTa U T'eOJOTUYECKHUX IMPOIIECCOB.
[losiBneHue U pacuBeT XapaKTepHBIX OPraHW3MOB. YTieoOpa3oBaHUE: €ro YCJIOBHUS U
BJIUSIHME Ha Ta30BbIM cocTaB aTMOC(hEpHI.

MaccoBbie BBIMUpPaHHUSI — OKOJOTMYECKHME KPHU3HUCHI mpouuioro. Ilpuuunsl u
CIEACTBUS MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJOTMYECKHM KPHU3HUC, €ro
ocobenHoctu. [Ipobiema coxpanenus: 6mopazHooOpasusi Ha 3emIie.

CoBpeMeHHasg cucTeMa OpraHudeckoro Mwupa. IIpuHOMNBI KiIacCU(pUKALMH
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JleMoHcTpanmun

[Toptpetsr: ®@. Penu, JI. Cnannanuanwu, J1. [Hacrep, U.1. Meunukos, A.1. Onapun,
Jx. Xonnenn, I'. Mémnep, C. Munnep, I'. IOpwu.

Tabmuier u cxembl: «Cxema ombiTa . Penu», «Cxema omwita JI. Ilactepa
10 U3YYEHHIO CaMO3apOXKAeHUs )Ku3Hn», «Cxema onsita C. Musiepa, I'. FOpw», «Otansl
HEOPraHUYECKOW HBOJIOLIUNY, «l'eoxpoHonornueckas mkana», «HavyanpHble >Tamnbl
OpraHuYecKou 3BooIUNY», «Cxema o0pa3oBaHUs JYKAPUOT MYyTEM CUMOUOTEHE3ay,
«Cucrema >xuBol mnpupoaw», «CTpoeHue BUpYycay, «ApomMop]o3bl pacTeHU»,
«Punnoguth», «OTHOKIETOUHBIE BOJIOPOCIN», «MHOTOKIETOUYHBIE BOJOPOCIINY,
«Mxwm», «llanmopotHuku», «l'omoceMeHHbie pacTeHus», «OpraHbl [BETKOBBIX
pacteHuit», «Cxema pa3BUTUS JKUBOTHOTO MHPa», «ApoMop(o3bl KUBOTHBIXY,
«IIpocreitmme», «KumeunononaoctHeiey», «llnockue dvepBu», «UieHUCTOHOTHEY,
«Pw10BIY, «3eMmHOBOmHBICY, «lIpecMbikarommecs», «lITHIBDY, «MIIEKOIHUTAIOIINECY,
«Pa3BuTHE XHM3HM B apXeuckoul 3pe», «Pa3BuThe KU3HU B MPOTEPO3OUCKOU 3pEm,
«Pa3BuTHE XU3HM B TAJICO30MCKOW 3pe», «Pa3BuThe XU3HU B ME3030MCKOM 3pey,
«Pa3BuTHE XM3HM B KallHO30MCKOU 3pe», «COBpEeMEHHas CUCTEMa OPraHUYECKOro
MUPay.

OOGopynoBanue: repdbapun pacTeHUN pa3IMUHbBIX OT/IEJIOB, KOJJIEKIIUH HACEKOMBIX,
BJIQXKHBIC TIPEmapaThl >KMBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUICKIIMH HTIIOKOXKHX,

CKEJIETBI IT03BOHOYHBIX KUBOTHBIX, UyUesia ITUL U 3BEPEN, KOJUIEKIIMM OKaMEHEJIOCTEH,
MOJIE3HBIX UCKOMAEMBbIX, MYJISI)KHU OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

BuprtyanpHas naGoparopnas padora «MonenupoBanue omnbiToB Musiepa—tOpu
M0 W3YYCHUI0 aOMOTEeHHOTO CHHTE3a OPraHMYEeCKUX COCIWHCHWA B TEPBUYHOMN
aTMocdepe».

JlaGoparopHas pabota «M3yueHre U ONMUCAaHME MCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPTraHU3MOB.
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[IpakTnueckas pabGota «V3yueHue ocoOEHHOCTEW CTPOCHUS PACTEHUH pa3HBIX
OTZIEJIOBY.

[IpakTnueckas pabora «lM3ydyeHne OCOOEHHOCTEH CTPOEHHUS TO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. IIpoucxoxkieHue YeJ0BeKa — AHTPOIOTeHe3

Pa3znenel u 3a1aum anTpOnoaoruu. MeTo1bl aHTPOIIOJIOTHH.

CraHOBIIEHHME TIPEJICTABICHUA O MPOUCXOXKICHUH 4YeloBeKa. PennrunosHele
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CxoncTBo 4enoBeKa C KHUBOTHBIMH. (CHCTEMATHYECKOE IOJIOKEHHE YEJIOBEKA.
CBuIeTENHCTBA CXOJICTBA YEJIOBEKA C KUBOTHBIMH: CPaBHUTEIHLHO-MOP(OIOTrHYECKHE,
aMOpuoJIorHYecKue, (HU3n0I0ro-OMoXUMHIECKUEe, ToBeaeHYecKrue. OTINYUS YeT0BeKa
OT >KMBOTHBIX. [IpsAMOX0KI€HHE U KOMIUIEKC CBA3aHHBIX C HMM IIPU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3ra U BTOPOM CUTHAJIBHON CUCTEMBI.

JBuwkymue cuibl ((pakTopbl) aHTPONOIreHe3a: OMOJIOTMYECKHE, COLMAJIbHBIE.
CooTHo1ieHne OMOJIOTMYECKUX U COLUAIbHBIX (DAKTOPOB B AHTPOIIOTEHESE.

OCHOBHBIE CTaJAMM AaHTPOIOreHe3a. PaHHHME 4YenoBEKOOOpa3Hble O0E3bsIHbBI
(IPOKOHCYJIBI) U paHHUE TOHTU[BI — OOIIME MPEAKH UYETOBEKOOOpa3HBIX 00€3bSIH U
JMOIeW. ABCTPAJONUTEKUM — ABYHOTHE NPEAKU JIIOAEH. UemoBEeK yMmenblil, NEPBBIC
V3TOTOBJIEHUSI OpYyIHMH TpyAa. YUenoBek MNpsIMOXOASIIMKA W IEPBBIA BBIXOJ JIFOJACH
3a npenensl Appuku. UenoBek reiinenpbOeprckuii — 00U NpeoK HeaHIepTaaIbCKOTOo
YEJI0BEKA M YEJIOBEKA Pa3yMHOro. YenoBek HeaHAEPTANbCKUM KaK BU JIFOJIEN XOJIOAHOTO
KIMMarta. YenoBeK pa3syMHBIA COBPEMEHHOTO THIA, JEHUCOBCKUU YEJIOBEK, OCBOCHUE
KOHTHMHEHTOB 32 npeaenamu Appuku. [laneoreHeTrka n najaeoreHoOMHUKA.

OBOJIIONMST COBPEMEHHOTO uYenoBeka. EcrecTBeHHBIH OTOOp B IMOMYJISIHUSIX
yenoBeka. MyTanMoHHbIN nporiecc U noiuMopdusm. IlonmynasuuonHsie BOJHBI, Apend
TeHOB, MUTpaIus 1 «d()PEKT OCHOBATEISD B MOMYJISAIUIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pacel. [lonstue o pace. bosbmme pacel:  eBporieonaHas
(eBpaswmiickasi), aBCTpajo-HETpouaHas (dPKBAaTOpHabHAsi), MOHTOJIOWJHAS (a3UATCKO-
aMepuKkaHckas). Bpemss u myTm pacceleHusi 4eloBeKa MO IulaHeTe. EIMHCTBO
yenoBedyeckux pac. Hayunas HecocrosiTenbHOCTh pacu3Mma. [IpucnocoOieHHOCTh
YeJIoBeKa K pa3HbIM YCJIOBHUSIM OKpYyXkarollel cpenbl. BiusHue reorpaduyeckoit cpeabl
u apetipa reHoB Ha MOP(DOJIOTHIO U (PUUOJIOTHUIO YETIOBEKA.

MexaucIuIUIMHApHBIE METONIBI B (U3HYeCKOr (OMOIOTMYeCKO) aHTPOIIOJIOTHH.
OBOJIIOLIMOHHAS. AHTPONOJIOTUS M TMAJCOAaHTPONOJIOTUS YEJIOBEUECKUX TMOIMYJISIIUN.
buoconuanbHble MCCIENOBAHMS MPUPOIBI 4enoBeka. McciaenoBaHue KO3BOJIOLHMA
OMOJIOTMYECKOTO M COI[MAIIBHOTO B YEJIOBEKE.

JeMoHcTpanyun

[Toprpersr: Y. lapsun, JI. Jluku, A.5. Porunckuii, M.M. I'epacumos.

Tabmuubr u cxembl: «MeToJpl aHTPOMOJOTHUNY», «['OJOBHOM MO3T dYeloBEKay,
«YenoBekooOpa3Hble  00€3bsiHB), «CKeleT uelnoBeKa M CKENeT IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MbBDY, «JIBHXKYIlIME CHIIBI aHTPOIOreHEe3ay, «IBOJIOLHMOHHOE
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JPEBO YEIIOBEKA», K ABCTPATIONUTEK», «HeNOBEK yMEIbIiy, «HenoBeKk MpIMOXOsIINL»,
«/lenucoBckuii yenosek» «Heannepranbiby, «KpomanboHIb», «IIpenku yenoBekay,
«Tarbl HBOJIIOIINY YeTIOBEeKay, «Packl yenoBekay.

O6opyoBaHME: MYJSDKA OKaMEHEJIOCTEeH, MPEeIMETOB MaTepHAbHON KYyJIbTYpHI
MPEJKOB YesioBeKa, penpoaykuuu (¢otorpadun) KapTUH ¢ MHUQPOJIOTHUYECKUMU U
OMONEHCKUMHM  CIO)KETaMH  MPOUCXOXKIACHUS  4YeloBeka, (Gororpaduu  HAXOJOK
MCKOIAeMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENIb Yepera YeloBeKka 1 yeperna
HIMMIIAaH3€, MOJIEeNb KHUCTHU 4YeJIOBeKa M KHUCTU IIMMIIAaH3€, MOJEIU TOopca IMPEIKOB
YeJoBeKa.

JlaGopaTtopHasi pabora «V3ydeHne 0COOCHHOCTEW CTPOCHHUS CKeJeTa YelOBeKa,
CBSI3aHHBIX C TPSAMOXOXKICHUEM).

[IpakTnueckas pabota «/3yueHne 3KOJI0rHuecKuX aJanTalii 4eJI0BEKay.

Tema 6. Jkojgorus — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM C OKpY Karolleil cpeaoi

3apokaeHue W pa3BUTHE JKojormu B Tpynax A. ['ymbGonbara, K.®. Pyibe,
H.A. CeBepuona, J. I'ekkens, A. Tencnu, B.H. CykauéBa. Pazaensl u 3a/1a4un 3KOJI0THUH.
CBs3b DKOJIOTUM C APYTUMH HayKaMH.

Metoasl skosioruu. IloneBpie HaOMOACHUS. ODKCIEPUMEHTBI B IKOJOTHH:
IIPUPOJIHBIC U JTabopaTopHble. MoieTMpoBaHKUE B AKOJOTUH. MOHUTOPHHT OKPYKAIOIICH
Cpe/bl: TIOKAJIbHBINA, PErHOHAIBHBIN U TJI00AIHHBIMH.

3HaYCHHUE PKOJOTUYECKUX 3HAHUH JIJISI YeJIOBEKA. DKOJOTHYECKOE MUPOBO33PEHHUE
Kak OCHOBa CBsi3eM 4enoBedyecTBa C mnpuponon. DopMUpOBaHHE 3SKOJIOTHUECKOU
KYJBTYPBI U 9KOJIOTUYECKOW TPAMOTHOCTH HACEJICHUS.

JleMoHCcTpaluu

[ToptpeTsr: A. I'ym6onbar, K.®. Pynse, H.A. CeBeprios, 3O. I'ekkens, A. Tencin,
B.H. Cykaués.

Tabmuupl M cxeMbl: «Pasnmensl skonorum», «Metoapl dSKojorum», «Cxema
MOHHUTOPHHTA OKPYkKAIOIIEN CPEIIBD».

JlaGoparopHas paborta «3yueHne MeTOI0B SKOJIOTHYECKUX UCCIICTOBAHUIN.

Tema 7. OpranusmMsl U cpea OOUTAHUS

Dkojorudeckre (akTopsl M 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
HKOJIOTUYECKUX (aKTOpPOB: abWOTHYECKHUe, OMOTHUYECKHe, aHTpomnoreHHble. OOmue
3aKOHOMEPHOCTH  JEHCTBUSL  dKOJOrMueckux ¢akropoB. [IpaBuino muHHMMyMa
(K. Impenrens, 0. JIubux). TomepaHTHOCTh. DBPUOMOHTHBIE W CTCHOOMOHTHBIC
OpTaHU3MBlI.

AbGuotnueckue (axtopbl. CBeT Kak sKojorudeckuii daktop. JleiicTBue pa3HBIX
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHM3MbBl. DKOJOTHYECKHE TPYIIBI PACTEHUN U
YKUBOTHBIX 10 OTHOILIEHUIO K cBeTy. CUrHanbHas poiib cBeTa. PoTonepuoansm.

Temneparypa kak sKonorudeckuit pakrop. JleiicTBue remMneparypbl Ha OpraHU3MBbl.
[IoMKMIOTEpMHBIE U TOMOWOTEPMHBIE OpPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpTaHU3MBI.
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Bnaxnocte kak  skojormueckuit  Qgaxtop. Ilpucmocobnenus  pacteHuit
K ToJJiep>KaHuio BojHOro Oananca. Kiaccudukanusi pacTeHUi 10 OTHOIIIEHUIO K BOJIE.
[Ipucnoco6ieHust KUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXKUMA.

Cpenpl oOuTaHusS OpPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JyIIHAs, IIOYBEHHAs,
rIyOMHHAs MOANOYBEHHAsI, BHyTpUOpTaHu3MeHHasd. DU3NKO-XUMUYECKUEe 0COOCHHOCTH
cpen obuTanus opraHu3MoB. [IpucnocobieHust OpraHu3MoB K KU3HU B Pa3HBIX Cpefax.

buonoruueckue putmbl. BHenHue u BHyTpeHHUE pUTMbl. CyTOUYHBIE U TOJUYHbBIC
putMbl. [Iprucrnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUM JKU3HH.

XKuznennsie hopmbr opranu3moB. [lonsTue o xku3HeHHOU ¢opme. Ku3HEHHBIC
dbopMbl pacTeHMil: JepeBbsl, KYCTApPHUKH, KYCTAPHUYKHU, MHOTOJETHUE TPaBBHI,
ONTHOJICTHHE TpaBbl. JKW3HEHHBIE (POPMBI JKUBOTHBIX: THAPOOMOHTHI, TEOOHMOHTHI,
a’3poOrOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue daktopel. Buasl OHMOTHYECKMX B3aUMOJCHCTBUN: KOHKYPEHIIHS,
XUIIHUYECTBO, CUMOMO3 W ero (opmel. Ilapa3suTusm, Koomepamusi, MYTyalau3M,
KOMMEHCAJIM3M (KBapTUPAHTCTBO, HaxyieOHW4YecTBO). HeTtpoduueckue B3auMoaecTBust
(Tommueckue, dopudeckue, dhadpuyeckue). 3HaueHUE OMOTUYECKUX B3aUMOJICUCTBUMN
JUISL CYIIECTBOBAaHHUS OpPraHU3MOB B cpele oOuTaHusa. [IpUHIMI KOHKYPEHTHOTO
VCKIIFOUCHHS.

JleMoHCcTpanuu

Tabmuiet W cxeMbl:  «Okojorudeckue  (paxTopel», «CBETOBOM  CHEKTPY,
«IKOJIOTUYECKUE TPYIIbl KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TerIOKpOBHbBIC
JKUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIE», «DU3HOJIOTMYECKHE  aJanTalHuu
KUBOTHBIX», «Cpelibl 00uTaHUsl OpraHu3MoBy, «buosornueckue puTMbly, « Ku3HeHHbIE
dbopMbl  pacTeHHII», «OKu3HeHHbIe bopMBl  KUBOTHBIX, «JKocucreMa
HIMPOKOJIMCTBEHHOTO Jiecay, «IJKOcUCTeMa XBOHWHOro Jeca», «llenu mnuTaHusy,
«XunranyectBoy, «Ilapasutuzmy, «Konkypenuusy, «Cumonos, «KommeHcamuzmy.

Oo6opynoBanue: repOapuu pacTEHUN U KUBOTHBIX, IPUCIOCOOTICHHBIX K BIUSHHUIO
Pa3IUYHBIX JKOJIOTHYECKUX (PaKTOPOB, TepOapuu CBETONIOOMBBIX, TEHETIOOMBBIX H
TEHEBBIHOCJIMBBIX PACTEHHI, CBETOJIOOMBHIC, TEHEIIOOMBBIE W TEHEBBIHOCIIHUBBIC
KOMHATHBIE pacTeHHs, TepOapuu U KOJUICKIIMH TEIUIOMIOOMBBIX, 3HUMOCTONKHX,
MOpPO30YCTOMUYMBBIX PACTEHUH, dydela TMTULl W 3Bepei, TrepOapuu pacTEeHUM,
OTHOCSIIMXCS K rurpoduram, kcepoduram, me3odutam, KOMHATHBIC PACTEHUS JaHHBIX
TPyNI, KOJUICKIINH KUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpeliax, repdapuu U KOJUICKITUN
pacTeHUH U >KUBOTHBIX, OOJIAAIOMIMX YepTaMHU MPUCTIOCOOJEHHOCTH K CE30HHBIM
U3MCHEHUSIM YCIIOBUW KU3HU, TepOapuu U KOJUICKIIUU PACTCHUM W KUBOTHBIX
pPa3TUYHBIX KU3HEHHBIX (DOPM, KOJUICKIIUU >KUBOTHBIX, YUAaCTBYIOIIUX B Pa3IMYHBIX
OMOTHYECKUX B3aUMOJICHCTBUSIX.

JlabopaTtopHas pabora «BbIsiBIeHHE MPUCIOCOOJICHUM OPraHU3MOB K BIIUSHHIO
CBETAY.

JlabopaTtopHasi pabora «BbIsiBIeHHE MPUCTOCOOJICHUM OPTaHU3MOB K BIIUSHHIO
TEMIIEPaTypPbI».

JlabopaTopHas paboTa « AHATOMUYECKHE OCOOEHHOCTH PACTEHUN U3 Pa3HbIX MECT
OOUTaHUS.
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Tema 8. IkoJ10rusi BUAOB M MOMYJISIIIUAI

DKOJIOTUYECKHE XapaKTEePUCTUKU momnyisiuu. [lonmynanus kak Ouojgoruyeckas
cucrema. Ponp HEOAHOPOTHOCTH cpefbl, (PU3MYecKuX OapprepoB M OCOOEHHOCTEH
Ovonorui BHUAOB B (OPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpPbI IOIYJISALIHIA.
OCHOBHBIE NOKA3aTeNN MOIMYJISIUU: YACIEHHOCTb, IUIOTHOCTh, BO3PACTHAS U IOJIOBAA
CTPYKTYpa, POKAAEMOCTD, IPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIUS.

DKoJsiornueckas CTpykTypa mnomyiasuuud. OneHka YHCIEHHOCTH MOMYJISLHUU.
JluHaMyKa 0OMyJsiIquu W €€ perysiuus. buoTudyecknid MOTEHUUMan MOIMYJISIUH.
MopenupoBanue JUHAMHUKU TONyJsiquu. KpuBble pocTa YMCIEHHOCTH TMOIYJISILUU.
KpuBbie BbkUBaHMS. Perymsius YyuciIeHHOCTH MOMYJISIIHA: POJIb (aKTOPOB, 3aBUCSIINX
Y HE 3aBHUCSIIMX OT INIOTHOCTH. DKOJIOTHYECKHUE CTpaTeruu BUAOB (r- U K-ctparerun).

[TonsiTue 00 3Ko0IOrMUEcKOr HUlle BUa. MectooouTanue. MHOrOMepHasi MOJIEb
skosiornueckon Humm Jk.M. XarunmHCcOoHa. Pa3Mepbl 3KOJIOTMYECKOW HUUIW.
[loTeHIMaNbHASA U PEATM30BAHHAS HULLIN.

Bup xak cucrema nonyssanuil. Apeansl BUIOB. BUIbpl 1 MX JKU3HEHHBIE CTPATETHM.
DKOJIOTHYECKHE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH IOBEJACHUS M MUIPALMNA >KUBOTHBIX. bHOJIOrM4Yeckne MHBa3UH
qy>KEPOIHBIX BUJIOB.

JleMoHCcTpanuu

[Toptpert: k.. XarunHCOH.

Tabmupl W cxeMbl:  «OKOJOTMYECKHE  XapaKTEPUCTUKH  MOIMYJISLUN»,
«IIpocTpaHcTBEHHAsl CTPYKTypa MOMyIsUun», «Bo3pacTHble TUpaMUbl MOMYJISALIAI,
«CKOpOCTb 3acelleHUs] MOBEPXHOCTH 3EMJIM PA3IMYHBIMU OpraHuzmMamm», «Monenb
skosiornyeckor Hum Jx. M. XaTunacoHay.

OOGopynoBanue: repOapuu pacTeHUM, KOJUJICKITUN KUBOTHBIX.

JlabopaTopnas padota «[Ipucnoco6neHus ceMsiH paCTeHUI K PACCETICHHUIOY.

Tema 9. Dkos10rHUsi cO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

Coo01iectBa opraHu3MoB. bruoneHo3 u ero cTpykrypa. CBsA3U MEX]ly OpraHu3MamMu
B OMOLIEHO3€.

Oxocucrema kak oTkpeiTas cucrema (A.Jlx. Tencnu). OyHKIMOHATBHBIE OJOKU
OpraHW3MOB B DKOCHUCTEME: MPOJIYIEHTHI, KOHCYMEHTBHI, peAyleHThl. Tpoduueckue
ypoBHU. Tpoduueckue nenu u cetu. Adbnorndeckue 6J10Kku d3KocucTeM. [10UBBI U WIIBI
B 9KocucTeMax. KpyroBopoT BeleCTB M MOTOK IHEPTUH B IKOCHUCTEME.

OcHOBHBIE TIOKAa3aTeNu SKOCUCTEMbl. buoMacca W mpoayKuus. DKOJIOTHYECKUE
nUpaMUIbl YUCEN, OMOMACChl U DHEPTHUH.

Jlunamuxka sxocucmem. Kamacmpoguueckue nepecmpouxu. Duykmyayuu.
HamnpapneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBuuHble U
BTOPUYHBIE CYKIIECCUM U WX MPUYMHBI. AHTPOMOTCHHBIC BO3JECHCTBHUS HA CYKIICCCHUHU.
KnumakcHoe coobmiecTBo. buopaznooOpaszue v moJHOTa KpyroBOpOTa BEIIECTB — OCHOBA
YCTOMYMBOCTH COOOIIIECTB.

[IpuposiHbIE PKOCUCTEMBI. JKOCUCHEMbBL 03€P U peK. IDKocucmemvl Mopeu U
oxeanos. Ixocucmemvl MYyHOp, 1€CO8, CMenel, nyCmbitb.
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AHTpOINOT€HHBIE HKOCUCTEMBI. ATposkocucTema. ArpoiieHo3. Paznuuust Mexay
aHTPOIMOT€HHBIMU U TPUPOAHBIMU SKOCUCTEMAMH.

VYpboskocuctembl. OcCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozckas diopa u
dayna. CuHaHTpommM3ammsi TOpPOJACKOW ¢ayHbl. buomormueckoe M X035HCTBEHHOE
3HAUYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJEHCTBUI  OPraHU3MOB
B DKOcUcTeMax. Posib Kackaonoeo s¢hgexma u 81008-30upuxamopos (Kuouesvix 8udos)
8 yHkyuonuposanuu sxocucmem. IlepeHOC >HEPrUM U BEUIECTB MEXKAY CMEKHBIMHU
DKOCUCTEMaMH. Y CTOMYMBOCTh OPraHMW3MOB, MOMYJSIMUA M 3KOCHUCTEM B YCIOBHUSX
€CTECTBEHHBIX H aHTPONIOT€HHBIX BO3/ICHCTBUMN.

Mexanuzmvi 6030elicmeust 3a2psA3HeHUll Pa3HbIX MUNno8 Ha cy60peaHu3MeHHOM,
ODP2aHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCTEMHOM YPOBHSX, OCHOBbL IKONO2UUECKO20
HOPMUPDOBAHUS  AHMPONO2EHHO20  6030eucmeus.  MeTogonorus  MOHUTOPHHIA
€CTECTBEHHBIX U AaHTPOIIOTE€HHBIX SKOCUCTEM.

JleMoHCTpanyu

[Toptpet: A.Ix. Tencnu.

Tabnuupl u cxembl: «CTpyKTypa OHOIIEHO3a», «IKOCHCTEMAa IMIMPOKOIUCTBEHHOTO
jgecay, «JKOCHCTeMa XBOWHOro Jecay, «DYyHKIMOHAIbHBIC TPYIIbl OpPraHU3MOB
B 3KOocucTeMe», «KpyroBopoT BelIecTB B dKocucteMmey, «llenu nutanus (macrOumrHasi,
JNETPUTHAS)», «IKOJOTMYecKas TMHUpaMujia dYucen», «IKOJoruyeckas MUpaMuja
onoMaccel», «DKoJOTHYECKass mnupamuaa osHeprum», «OOpa3oBanue O60J0TaY,
«IlepBuunas cykueccusi», «BoccTaHoBIeHHE Jieca MOCIE MOXKapa», «IKOCUCTEMA
o3epa», «ArpoueHo3», «KpyroBopoT BelIECTB M MOTOK HSHEPIUU B arpoLEHO3E,
«IIpumepsnl ypOO3KOCHCTEMY.

Oo6opynoBanue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4yuyesa MTUIl U
3Bepeil, repOapuu KyJbTYPHBIX W JAUKOPACTYIIMX PACTCHUN, aKBapUyM Kak MOJEIb
HKOCHUCTEMBI.

IIpakmuueckas paboma «VI3ydenue u onucanue ypOo3KOCUCTEMBIY.

Jlabopamopnas _paboma «W3yueHne pa3zHOOOpa3us MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HbIX 9KOCUCTEMAX).

Ixckypcus «IKCKYpCus B THTUYHBINA OMOTeo11eH03 (B 1yOpaBy, Oepe3HsK, CIbHUK,
Ha CyXOJIOJbHBIN WM MOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKCKypcusi « JKCKYPCHS B arpO3KOCUCTEMY (Ha MOJIE WIIH B TEIUIMYHOE XO3SIMCTBO)».

Tema 10. Buocdepa — riiodajbHas IKOCUCTEMA

buochepa — oOmemnanerapras o6ojouka 3eMid, TJ€ CYIIECTBYET WIH
CYyILLECTBOBaJla *MW3Hb. Pa3BuTHe mpeacraBieHuii o Ouocdepe B Tpyaax I. 3rocca.
Yuenne B.W. Bepnaiackoro o ouocdepe. Obmactu Ouochepsr u e€ cocrtas. Kupoe
BelecTBO Orocdepsl U ero GyHKINH.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl Ouocdepsl. OcoOeHHOCTH Ouocdepbl Kak
rI00abHON dKocHCcTeMbl. J[nHammuueckoe paBHOBecwe B Ouocdepe. KpyroBopotsl
BEIIECTB M OMOT€OXMMHYECKHE ILHKIBI (yriepoja, a3oTa). PUTMHUYHOCTH SIBICHHIA
B Ouocdepe.
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3onansHOCTH OMOchepsl. [lonsitue o 6mome. OCHOBHBIE OMOMBI CyIIH: TYHIIpAa,
XBOMHBIE JIECA, CMEIIAHHBIE U IIMPOKOJMCTBEHHBIE JIECa, CTEIU, CaBaHHBI, ITyCTHIHH,
TPONMYECKHUE JIECA, BHICOKOrOphbs. Kinmmar, pacTUTENbHBIA U KUBOTHBI MHpP OHMOMOB
CYILN.

CtpykTypa U (QYHKIUS KUBBIX CHUCTEM, OIEHKA UX PECYpCHOTO MOTEHIHMANa U
ounochepHbIx QyHKIUH.

JeMoHcTpanyu

[Toptpetsi: B.1. Bepuaackuii, 3. 3rocc.

Tabmumsr u cxembl: «l'eocdepsr 3emum», «KpyroBopoT azora B MpHUPOIEH,
«Kpyrosopor yrnepoga B npupoae», «KpyroBopor kucimopoga B - IPUPOAE»,
«KpyroBopoT BojbI B Ipupoie», «OCHOBHBIE OMOMBI cylny, «KnmuMaTtuyeckue mnosica
3emmm», «TyHgpa», «Taitray, «Cmemansbiid Jec», «lIIHPOKOTUCTBEHHBIN JIECH,
«Crenby, «CaBanHay, «llycTeiH», « Tponmueckui gecy.

OOGopynoBanue: repbapuu paCTEeHUI pa3HbIX OMOMOB, KOJUIEKITUU KUBOTHBIX.

Tema 11. YestioBek U OKpY:KaIOIIAs cCpeaa

DKOJIOTUYECKUE KPU3KUCHI U UX MpUUYMHBL. Bo3neiicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3YIIHON cpenbl. OXpaHa Bo3ayXxa. 3arps3HeHue BOJHOU cpeabl. OxpaHa
BOJHBIX pecypcoB. Paspymenne mousbl. OXpaHa NOYBEHHBIX peCypcoB. M3MeHeHue
KJIMMarTa.

AHTpOIIOTEHHOE BO3JCHCTBUE HA PACTUTENBHBIM WM JKABOTHBIM MHp. OxpaHa
PaCTUTENBHOIO M )KUBOTHOTO Mupa. OCHOBHBIE IPUHIIMIIBI OXPaHbl MPUPOAbl. KpacHsie
kauru. Oco6o oxpansiemble npupoansie Tepputopun (OOIIT). boranudeckue caasl U
300JIOTMYECKHUE TTApKH.

OCHOBHBIE NPHUHIMUIBI YCTOMYMBOIO PAa3BUTHs 4YEJIOBEYECTBA M IPHUPOJBI.
PannonanbHOE MPUPOIONOJIB30BAHUE U COXpPAHEHUE OHOJOTMYECKOro pa3sHOOOpa3us
3emun. OOI1IME 3aKOHOMEPHOCTH TJIO0ATBHBIX IKOJOTUYECKUX KpU3nucoB. OCOOEHHOCTH
COBPEMEHHOT'0 KPU3UCA U €r0 BEPOSITHBIE MTOCIEICTBHUS.

Pa3BuTre METOOB MOHUTOpPMHIA PA3BUTHUS OIACHBIX TEXHOTECHHBIX ITPOLIECCOB.
Cucmemmbie ucciedo8anus nepexooa K pecypcocoepezaroujeii U KOHKYpeHmoCcnocoOHoll
onepeemuxe.  buonocuuecxoe  pasnoobpasue u  oOuopecypcvl.  Hayuonanvhuwvie
uHgopmayuonnslie cucmemvl, obecneyugaioujue 00CMyn K UHGOpMayuu no cOCMOoIHUIO
omoenbHbIX 6U008 u skocucmem. OCHOGbl dKOpeaburumayuy SKoCUcmem u cnocooos
OopbOBI ¢ OuonospescoeHuamMu. PeKkoHCmpYKyusi MOPCKUX U HA3EMHBIX 9KOCUCTEM.

JleMoHCcTpanuu

Tabmuiel 1 cxembl: «3arpsisHEHHE aTMocdepbl», «3arps3HeHue ruapochepsb»,
«3arpsi3HeHue nouBby, «IlapHukoBeiil 3¢dexT», «Ocob0 oxpaHseMble MPUPOIHbBIE
TEPPUTOPUMNY», «MOJenu yrpaBiasieMoro Mupa».

O6opynoBanue: dhoTorpaduu oxpaHseMbIX paCTeHHM 1 )KUBOTHBIX KpacHoit kHUTH
Poccuniickont @enepanuu, KpacHoil KHUTH peErHoOHA.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI
ITO BUOJIOTMN HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOSHHUS 00yJarOIIIMHUCS
MporpaMM CpEIHEro OOmIero o0O0pa3oBaHMs: JUYHOCTHBIC, METANpEeAMETHbIE U
MpeMETHBIE.

B crpykType JIUMYHOCTHBIX pE3yJbTaTOB OCBOCHHUS MPOrPaMMBbI MO OHUOJOTUH
BBIJICJICHBI CJEAYIONIME COCTABJISIIONIME: OCO3HAHUE OOYYaIOIMMUCA POCCUMCKOMN
rpakIaHCKOW HJACHTUYHOCTH — TOTOBHOCTHM K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOTIPEICIICHUIO, HAJTMYUE MOTHBAIIMU K OOYUYEHHUIO OMOJIOTHH, IeJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEXKIEHUM JIMYHOCTH HAa OCHOBE KIIIOUYEBBIX IIEHHOCTEH H
UCTOPUYECKUX  TPaJAWIUKd  pa3BUTHS  OHUOJOTMYECKOTO  3HAHMWS, TOTOBHOCTH
U CIIOCOOHOCTHh OOYYAIOIIUXCS PYKOBOJCTBOBATHCSA B CBOCH NESITEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMHM, MPUCYIIUMH CHUCTEME OHOJIOTUYECKOTr0 00pa3oBaHus,
HaJMyue MPABOCO3HAHMS SKOJOTMYECKON KYJIbTYpbI, CIIOCOOHOCTH CTaBUTh LIEJIU U
CTPOUTH >KU3HECHHBIC TJIAHBI.

JIngyHOCTHBIE pE3yJbTaThl OCBOEHHUS MPOTPAMMbl IO OHOJOTHHM JIOCTUTAIOTCS
B €IUHCTBEYUYEOHOI M BOCIIUTATEIbHOM  JCSITENIBHOCTH B  COOTBETCTBUU

C TPAJULIMOHHBIMU POCCUUCKUMU COIIMOKYJIHTYPHBIMH, UCTOPUYECKUMHU U JTyXOBHO-
HPaBCTBCHHBIMU I[EHHOCTSIMU, TPUHATHIMA B OOIIECTBE IpaBUIaMU U HOPMaMHU
MOBEJICHUST M  CIOCOOCTBYIOT MpoIeccaM CaMOIO3HAHUS, CaMOBOCIUTaHUS U
caMOpa3BUTHSA, PA3BUTHUSI BHYTPEHHEN MO3ULUM JTUYHOCTH, MATPUOTHU3MA U YBAKECHUS
K 3aKOHY W MpPaBOINOPSAIKY, YEJIOBEKY TpyAda M CTapIIEeMy MOKOJEHUIO, B3aUMHOIO
yBOXKEHHs, OEpPEKHOTO OTHOIIEHUS K KyJbTypHOMY HACJICIUI0 U  TPAIUIUSM
MHOTOHAIMOHAJIBHOTO Hapoja Poccuiickon denepaiiuu, MpUpoJIe U OKPYKAKOIIECH CpEE.
JIn4HOCTHBIE pe3ynbTaThl OCBOCHUS ydueOHOTO mpeamera «buomorusy momKHbBI
OTpaXaTb  TOTOBHOCTH U  CIIOCOOHOCTh  OOYYaOIIUXCS ~ PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEHW TO3WIHUEH JUYHOCTH, CHCTEMOM I[EHHOCTHBIX
OpHEHTAIIUM, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUH, COOTBETCTBYIOIINX TPATUITMOHHBIM
[IEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACHIUPEHHE >KU3HEHHOT'O OIMbITa M OIBITA
NEATEIbHOCTH B TMPOIECCE pealM3allii OCHOBHBIX HAIPaBICHUI BOCHUTATEIbHOU
JIEATEeIIbBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOr0 BOCIIMTAHUS:

C(OPMHUPOBAHHOCTh TPAXKIAHCKOW TO3HMIMU OOYYAIOIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOTO 0OIIEeCTBA;

OCO3HAaHHME CBOWX KOHCTHTYIIMOHHBIX TpaB M OOS3aHHOCTEH, YBa)KCHHE 3aKOHA
Y TIPaBOTIOPSI/IKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH NEATEIHHOCTH IMPH CO3MAHUU Y4EOHBIX
IPOEKTOB, PEIICHUU YIeOHBIX U TMO3HABATEIBHBIX 3a/1a4, BHITOJTHEHHH OMOJIOTUYECKUX
IKCTIEPUMEHTOB;
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CIIOCOOHOCTh OMPEENATh COOCTBEHHYIO MO3MIMIO MO OTHOIICHHIO K SIBICHHSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €&;

YMEHUE YYHUTHIBATH B CBOMX JEUCTBUSAX HEOOXOJIMMOCTh KOHCTPYKTHUBHOI'O
B3aUMOJICUCTBUS JIOAEH C Pa3HBIMH YOEKIACHUSIMH, KYJIbTYPHBIMH LIEHHOCTSIMHU M
COLMAJIBHBIM I10JI0KEHUEM;

TOTOBHOCTh K COTPYJIHUYECTBY B MPOIECCE COBMECTHOI'O BBIMIOJHEHUS YUEOHBIX,
ITIO3HABATEIIBHBIX M MCCIEN0BATENBCKUX 3a/1a4, YBAKUTEIBHOIO OTHOLICHHUS] K MHEHUIO
OIIIOHEHTOB MIPHU 00CYKIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOTO COJEP>KAHUS;

FOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU EATEIIBHOCTH;

2) IATPHOTHYECKOT0 BOCITIMTAHMSA:

c(hOPMHUPOBAHHOCTh POCCUUCKON TpaKJaHCKOW HWJIEHTUYHOCTHU, MATPUOTU3MA,
YBaXKEHHUSI K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTU Iepel PoaumHON, ropaoctu
3a CBOM Kpal, cBOWO PoauHy, CBOW £3bIK WU KYJIbTYypy, MOpPOILIJIOE KM HACTOSIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

IIECHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACJIECAUI0 W MaMSTHUKAM MPHUPOJIbI,
JTOCTUXKEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CITIOCOOHOCTh OIIEHMBATh BKJIaJ POCCUMCKUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHUE
OMOJOTHHY, TTOHUMAHUS 3HAYCHHs] OMOJIOTHH B MO3HAHUU 3aKOHOB MPHUPOBI, B KU3HU
YyeJoBeKa U COBPEMEHHOI0 O0IIECTBA;

ujeiiHas yOeXIEHHOCTb, TOTOBHOCTh K CiHyKeHHI0 U 3ammure OtedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHSI:
OCO3HaHUE JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpMHUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHMS, STUUECKOTO IMOBEICHHUS,
CIIOCOOHOCTh  OIIEHHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIE peIICHUs,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;
OCO3HAHHWE JIMYHOTO BKJIaJa B TIOCTPOCHHE YCTOMYMBOIO  OyayIIEro;
OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSAM, CO3JAHUID CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHSTHS IEHHOCTEW CEMEWHOM >KM3HH B COOTBETCTBUM C TPAIULIUAMU
HaponoB Poccuu;

4) 3¢TeTHYECKOIro BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIOYasl JCTETHUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

IIOHUMAHUE DMOILMOHAIBHOTO BO3JCHMCTBUS JKUBOU MPUPOABI U €€ ILEHHOCTH;

TOTOBHOCTB K CAMOBBIPAXKEHHUIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMIICHUE MPOSIBIISITh
KayeCTBAa TBOPYECKOMN JIMYHOCTH;

5) ¢pu3uuecKkoro BoCcuTaHusi, POPMHUPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOTO 0JIArOMOyYHs:

MOHUMAHHME W peaju3alius 3J0pOBOro M 0e30macHOro odpasa >XKU3HM (30POBOE
NMUTaHue, COONIOACHNE TUTHCHHYECKUX TPAaBUI U HOPM, COATaHCUPOBAHHBINA PEKUM
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3aHATUN W OTJbIXA, PETYyJsipHas GU3NYECKasi aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY U TICUXHUYECKOMY
3I0POBBIO;

MOHMMAaHHE LIEHHOCTU MPaBWJI MHIWBUIYaIbHOTO U KOJUIEKTUBHOTO 0€30MacHOTro
IIOBEJCHUS B CUTYALUAX, YTPOKAOUIUX 30POBBIO U KU3HHU JIIOJEH;

OCO3HaHUE TOCJIEACTBUNA M HENPUATHS BpPEIHBIX MpPUBbIUEK (YNOTpeOsieHus
aJIKOT0JIs, HAPKOTUKOB, KYpPEHHUS);

6) TPyA0OBOr0 BOCTIMTAHMS

TOTOBHOCTb K TPYAY, OCO3HAHHUE IICHHOCTH MacTEPCTBa, TPYA0JIt00ue;

FOTOBHOCTh K AaKTHUBHON JIEATEIBHOCTH TEXHOJOTHMYECKOM M  COIMalIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTh WHHIIMUPOBATh, IUIAHHUPOBATH U CaAMOCTOSITEIBLHO
BBITIOJIHATH TAKYIO €SI TEIIBHOCTD;

UHTEpeC K pa3Iu4HbIM cdepaM TpodecCHOHATBHON JeATeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIN BBHIOOp Oyayiiei mpodeccur U peaan3oBbIBaTh COOCTBEHHBIC
’)KM3HCHHBIC ITIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTBH K 00Opa30BaHUIO U CAaMOOOPA30BaHMIO HA MPOTSKCHUN
BCEM KU3HU,

7) 3KOJIOTUYECKOTO BOCTIHTAHHUSI:

HKOJIOTMYECKU LeIecOo00pa3HOE OTHOLIEHHE K MPUPOAE KaK HCTOYHHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBIIICHHE  YPOBHSA  DKOJOTMYECKOM  KYJbTYpbl: NPUOOPETEHHE  OIbITa
IUIAHUPOBAHMSI MTOCTYIIKOB M OLIEHKH HMX BO3MOJKHBIX NOCIJIEICTBUN JUI OKpYKarolen
Cpebl;

OCO3HaHUE III00ATBFHOTO XapaKTepa SKOJOTMUYECKUX MPOOIeM U IIyTel UX pelleHus;

CIIOCOOHOCTh KCIIOJb30BaTh MPUOOPETaEMblEe MPU U3YUEHUH OMOJIOTHM 3HAHUS U

YMEHUS [P PELIEHUU MTPOOJIEM, CBA3aHHBIX C pallMOHATBHBIM MPUPOIONOIb30BaHUEM
(cobmroneHre TpaBWJI TOBEIEHUS B TMPUPOAE, HANPABICHHBIX Ha COXpPaHEHUE
paBHOBECHA B DKOCUCTEMAX, OXpaHy BUIOB, SKOCUCTEM, OHochepsl);

AKTUBHOE HENPUATHE IEHUCTBUM, NMPUHOCAIIMX BpEI OKPYKAIOUIEH NPUPOTHON
cpele, yMEHuE NPOTrHO3UPOBaTh HEOIArONPUATHBIE SKOJIOTMYECKHE IOCIEICTBUS
MPEeANTPUHUMAEMBIX JIEMCTBUM U MIPEAOTBpAIATh UX;

HaJU4Me PA3BUTOIO SKOJOTWYECKOIO MBIIUIEHUS, SKOJIOTHYECKON KYJIbTYpHI,
OMNbITA JAESATENBHOCTH HKOJIOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOICTBOBATHCS
VMM B INIO3HABATEIbHOW, KOMMYHUKATUBHOM W COLMAJIBHOW IMPAKTUKE, TOTOBHOCTH K
YYACTHIO B IPAKTUYECKOM JESITEIBHOCTH IKOJIOTMYECKOM HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSI:
c(OPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pasBUTHS HAayKH M OOIIECTBEHHON IPAKTUKH, OCHOBAHHOI'O Ha JIHAIIOTe KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO MECTA B MOJUKYJIBTYPHOM MHPE;
COBEpPIICHCTBOBAHUE SI3bIKOBOM M YHTATEIbCKOW KYJIBTYPbl Kak CpeICTBa
B3aUMOJICHCTBHS MEKIY JIFOABMHU M [TO3HAHUS MUDA;
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MOHMMAaHUE crieln()UKH OMOIOTHH KaK HAyKH, OCO3HAHMS €€ posid B (GOPMUPOBAHUN
pallMOHANBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IEJOCTHOTO MPEJICTABICHUS
00 OKpY’KarollleM MUpPE KaK O €JMHCTBE MPUPOIbI, UeJIOBEKa U OOIIECTBA, B MIO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEH M pelmeHHH TMpoOJIeM COXPAHEHUS TMPUPOIHOTO
paBHOBECHS;

yOeXKAEHHOCT, B 3HAYUMOCTH OWOJIOTMM JJII COBPEMEHHOW IMBWJIM3AIMM:
oOecrieyeHuss HOBOTO YPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTU, CIIOCOOHBIX peIIaTh PeCypcHbIE MPOOJIEMBbI Pa3BUTHs UYEIOBEUYECTBA,
moucka MyTed BBIXOJA W3 TJIO00ANBbHBIX JKOJOTHYECKUX MpoOdIeM U obecreyeHHs
nepexoga K yCTOMYMBOMY pPa3BUTHIO, PAMOHAILHOMY HMCHOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (POPMHUPOBAHUIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIyYEHUU OMOJIOTMYECKUX 3HAHUU B LIEJSAX MOBBIIMICHUS
oOmieil KyJIbTYphl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, KaK COCTaBHOM YacTu
(YHKIIMOHAJIBHOW TPaMOTHOCTH oOydaromuxcs, GOpMUPYEMOMl TMpU H3Y4EHUU
OMOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJOB TMO3HAHMS, HCIOIb3YEMbIX B ECTECTBEHHBIX
HayKaX, CIOCOOHOCTH MCHOJIb30BaTh MOJy4YaeMble 3HAHMS JJIsl aHAJIM3a U OOBSICHEHUS
SIBIICHUIN OKPYKAIOIIETO MHUpPa U MPOUCXOIANINX B HEM W3MEHEHUH, YMEHHE JenaTh
O00OOCHOBaHHBIC 3aKIIOUYECHHS HAa OCHOBE HAy4YHBIX (PAKTOB M HMMEIOIIMXCS JTaHHBIX
C LIEJIBIO MOJIYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTB CAMOCTOSITENIBHO UCIIOJIb30BATh OMOIOIMUECKHUE 3HAHUS [l PEILICHUS
po0JIeM B peasbHbIX KU3HEHHBIX CUTYaIIUSIX;

OCO3HAaHWE LEHHOCTH HAay4yHOH JAeSITeIbHOCTH, TOTOBHOCTh OCYLIECTBIIATH
MPOEKTHYIO M UCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHANBHUIYAILHO U B TPYIIIIE;

TOTOBHOCTBH M CITIOCOOHOCTH K HEMIPEPHIBHOMY 00Opa30BaHUIO U CaMOOOPa30BAHMIO,
K aKTUBHOMY TIOJTyYEHHUIO HOBBIX 3HAHUN 10 OMOJIOTMHU B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTSIMU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOCHMSI ydeOHOro mnpeaMera «buoiorus»
BKJIFOYAIOT:  3HAUYUMbIe Uit  (POPMUPOBAHUS  MUPOBO33PEHUS  OOYUAIOIIHUXCS
MEXIUCITUTUTMHAPHBIE  (MEXKIIPEAMETHBIC) OOIEHAYyYHbIE TMOHSATHSA, OTPAKAIONIUE
[[EJTIOCTHOCTh HAYYHOM KapTHUHBI MUpa U CIIEHU(PUKY METO0B TTO3HAHUS, UCIIOJIb3YEMBbIX
B €CTECTBEHHBIX HayKaxX (BEIIECTBO, YHEPTHUs, SIBICHUE, MPOLECC, CUCTEMA, HAYUHBIH
dbakT, TPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEIOBaHNUE,
HaOJII0/ICHNE, U3MEPEHUE, IKCIICPUMEHT U JIPYTUE); YHUBEPCATIbHbBIC YUCOHbIC ICHUCTBUS

(To3HaBaTeIbHBIC, KOMMYHHKATHBHBIC, PETYJIATUBHEIC), o0ecreunBaroIIne
dbopMupoBanre (QYHKIMOHAIBHONM TPAMOTHOCTH M  COILMAJIBHOH  KOMIICTCHIIMU
o0Oy4JaroImxcs; CIIOCOOHOCTH oOy4Jaromxcs MCITIOJI30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHWS U YHUBEpPCAIbHBbIC Y4eOHBIE
JIEUCTBYS B IO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.
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B pesynprare m3ydeHuss OMOJIOTMM HA YPOBHE CpeaHEro oOmiero oOpa3oBaHUS
y oOyuarorierocss OyayT CpOpMHpPOBAHBI MO3HABATEIBHBIC YHHUBEPCAJIbHBIC YyUCOHBIC
NCHCTBUS, KOMMYHHKATUBHBIC YHHBEpPCAIbHBIC YYCOHBIC IEHCTBUS, PETYIISITHBHBIC
YHHUBEpCaJIbHbIC YUeOHBIC JICHCTBUS, COBMECTHAS JICATCIIEHOCTb.

Ilo3HaBaTeibHbIe YHUBEpPCAJIbHbIE YUeOHbIEe HeiiCTBUS
ba3oBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (OPMYIIMPOBATh M aKTyaTu3UpOBaTh MPoOIEMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

MCIIOJIb30BaTh IIPH OCBOEHUM 3HAHUI NPHEMBI JOTMYECKOTO MBILUICHUS (aHAIN3a,
CUHTE3a, CPAaBHEHUS, Ki1accu(ukauu, 0000IeHNsT), pACKPBIBATH CMBICI OMOJIOTMUYECKUX
NOHATUH (BBLACIATh MX XapaKTEpHbIE IMPU3HAKW, YCTAHABIMBATH CBSI3H C JIPYTrUMU
MOHSITHUSIMH );

ONPENEIIATH LENH ACATEIbHOCTH, 3a/1aBas MAPAMETPbI U KPUTEPUN UX JOCTHKEHUS,
COOTHOCHUTB PE€3YJIbTaThl IEATEIBHOCTH C IIOCTABJICHHBIMU LEISMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHITHS JIJIs1 00BsICHEHUS (DAKTOB U SIBJICHUI )KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHAYKTUBHBIE, AENYKTUBHBIC, 10 aHAJIOTUN),
BBIBIIAITh 3aKOHOMEPHOCTH M NIPOTUBOPEYMS B PACCMAaTPUBAEMBIX  SIBICHUSX,
(OpMyIMpPOBATH BHIBOJIBI M 3aKIIOUEHUS;

OPUMEHATh CXEMHO-MOJIEIBHBIE CPEICTBA Ul IPEIACTABICHUS CYIIECTBEHHBIX
CBS3€H M OTHOLUEHUHN B M3y4aeMbIX OMOJIOIMYECKUX 00BEKTaX, a TaKKe MPOTHUBOPEUUI
pa3HOro poJia, BBISIBICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaThiBaTh IUIaH pELIEHUS MpoOJeMbl C Y4ETOM aHajau3a HMMEIOIIUXCS
MaTEepUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIEITEIIBHOCTh, OLICHMBAThb COOTBETCTBHE pE3YJIbTaTOB
LEJISIM, OLICHUBATh PUCKH NOCJIEICTBUI AEATEIBHOCTH;

KOOPAMHUPOBATh U BBIMOJIHATH padOTy B YCIOBHSX PeajbHOr0, BUPTYAIbHOIO U
KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIVICHUE TIPU PEILICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBbie ucciienoBarebCKue 1eiCTBUA:

BJa/IeTh HAaBbIKAMHU Y4YeOHO-HCCIIEAOBATEIbCKOM M MPOEKTHOM MAeATeIbHOCTH,
HABBIKAMM pa3pellieHus NpodiieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
IIOMCKY METOJOB PELICHHs] MPaKTUYECKHUX 3a7ad, NPUMEHEHHMIO Pa3IMYHbIX METOJO0B
MO3HAHUS;

WCIIOJIB30BATh PA3JIUYHbIEC BUJIbI IEATEIIBHOCTH IO IMOJIYYEHUIO HOBOI'O 3HAHUS, €TI0
MHTEpHpEeTalnn, NpeoOpPa30BaAHUIO U IPUMEHEHHUIO B YUEOHBIX CUTYAIMIX, B TOM YHCIIE
IpU CO3JaHUH YUYE€OHBIX U COI[UANIbHBIX TPOEKTOB;

dbopMHpOBaTH HAYYHBIA THUMN MBIIUICHUS, BJIAJICTh HAYYHOW TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTb U (OPMYIUPOBATH COOCTBEHHBIE 33]a41 B 00pa30BaTEIbHOM JeATEIbHOCTH
Y KU3HEHHBIX CUTYaLUX;
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BBIABJISITH IPUUUHHO-CIICICTBEHHBIE CBSI3U U aKTYaJIM3UPOBATh 3a7a4y, BbIABUTATh
TUIIOTE3Y €€ PELICHUs], HAXOAUTh apTYMEHTHI IS 10Ka3aTeJIbCTBA CBOMX YTBEPIKICHHM,
3a/1aBaTh MMApaMETPbl U KPUTEPUH PELICHNS,

AHAJM3UPOBATh IOJIYYCHHBIE B XOJI€ PELICHUS 3aJa4M PE3YJbTaTbl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JaBaTh OLEHKY HOBBIM CHUTYyallMsIM, OLIEHMBAaTh MPUOOPETEHHBIA  OIBIT;

OCYILIECTBIIATH LIE€JICHANPABICHHBIN TOUCK IIEPEHOCA CPEJICTB U CIIOCOOOB ACUCTBUS
B IPO(ECCUOHAIBHYIO CPENY;

yMETh MEpPEHOCUTh 3HAHWS B II03HABATEIIbHYI0 U IPAKTHYECKYI0 00JacTu
KU3ZHEICATEIILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001aCTEH;

BBIJIBUTaTh HOBBIE UJEH, IIPEJIaraTb OpPUTrMHAIBHBIC IIOAXO/bI U PELIECHMS, CTABUTD
poOJIEMBI U 3a/1a4U, TOMYyCKAIOIINE aJIbTEPHATUBHBIE PELICHUS.

Pabora ¢ undopmanueii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HH(MOpManuu (TEKCTe y4eOHOro
1ocoOus1, Hay4YHO-TOMYJISIPHON JIUTEpaType, OMOJOTMYECKUX CIIOBAPSAX U CIIPABOYHHUKAX,
KOMIIBIOTEPHBIX 0azax daHHBIX, B VHTEepHeTe), aHaIu3upoBaTh HWH(POpPMAIIUIO
Pa3IMYHBIX BUAOB U (OPM IPEACTaBICHUS, KPUTHUECKH OLIEHUBATh €€ TOCTOBEPHOCTDb U
HENPOTUBOPEYUBOCTD;

(opMyIHUpPOBATH 3aIPOCH U IPUMEHSITH Pa3IMYHbIE METO/IbI IIPU MOUCKE U 0TOOpE
ounosiornyeckor nHGopmaru, He0OXOAUMOM JJIs1 BEITIOJIHEHUST yUeOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HWCHOJIb30BaHUS  MH(DOPMAMOHHO-KOMMYHHUKATUBHBIX
TE€XHOJIOTUI, COBEPILIEHCTBOBATh KYJbTYpY AaKTUBHOTO HCIOIb30BAHUS Pa3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BEIOMPATHh ONTUMAJIbHYIO (POPMY IPENCTaBICHUS] OMOJIOTUYECKON
uH(popmauu (cxemsbl, rpaduKu, TMarpaMmbl, TAOJIULIBI, PUCYHKH U JIPYTOE);

UCIIOJIb30BaTh HayUHbIN A3bIK B KAUYECTBE CPEICTBA NpU paboTe ¢ OMOJOTHYEeCcKOn
uH(popMauen: NpUMEHATh XUMHYECKHe, (DU3MYECKHe U MaTeMaTH4YeCKUEe 3HAKU U
CUMBOJIbI, GOpMYJibI, a00OpeBUaTypy, HOMEHKJIATYPY, UCIOIB30BaTh U MPE0OPa30BhIBATh
3HAKOBO-CHUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIaJIeTh HAaBbIKAMM PACIIO3HABAHUS W 3alUThl MH(OpMaLuU, WHOOPMAIMOHHON
0e30MacHOCTH JTUYHOCTH.

KoMMmyHuKkaTUBHBIE YHUBepPCAJbHbIE Y4eOHbIE AelCTBUS

Oo0wmenne:

OCYUIECTBJISATh KOMMYHHMKAIlMM BO BceX cdepax KU3HU, aKTUBHO Y4acTBOBATh
B JMaJIOT€ WM JHUCKYCCHU IO CYIIECTBY OOCYyKgaemMoW Tembl (yMEHHME 3a/laBaThb
BOIIPOCHI, BBICKA3bIBATh CY)K/I€HHSI OTHOCUTEJIBHO BBIMIOJIHEHUSI MpeEJIaraéMou 3a1auu,
YUUTBIBATh MHTEPECHI U COTJIACOBAHHOCTh MO3UIMN JIPYTUX YYACTHUKOB JUAjora Wiu
JUCKYCCHH);
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pacno3HaBaTh HeBepOalbHBIE CpeAcTBa  OOIIEHWs, T[MOHUMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(DIUKTHBIX CUTyallud, yMETb
CMSTYaTh KOH(JIUKTHI U BECTU NIEPETOBOPHL;

BIQJIETh PA3UYHBIMU CHocoO0aMu OOIIEHHS M B3aWMOJCUCTBUA, IOHUMATH
HAMEPEHUs JPYTUX JIOJCH, MPOSBISTh YBAKUTEIHHOE OTHOIICHHE K COOECETHHUKY H
B KOPPEKTHOI opme popMyTupOBaTh CBOM BO3PAKECHHUS,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOIb30BAHUEM SI3BIKOBBIX
CpEICTB.

CoBMecTHAsI 1eSITEJILHOCTD:

MMOHUMATh ¥ UCTIOIH30BATh MIPEUMYIIECTBA KOMAHIHOW U MHANBUAYATHLHON paOOThHI
MIPU PEIICHUU OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh TPUMEHEHUS
rpynmnoBsIX (JOPM B3aUMOJICHCTBUS NP PEIICHUN yueOHOH 3a1auH;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEUCTBUH C yUETOM OOIIMX UHTEPECOB
Y BO3MOXKHOCTEH Ka)KJI0TO WieHa KOJUICKTHUBA;

MIPUHUMATH 1€ COBMECTHOM JEATEIbHOCTH, OPTaHU30BBIBATh U KOOPIUHUPOBATh
JEUCTBUS MO €€ TOCTUKEHUIO: COCTABJIATH IUIAH ACHCTBHM, paCIIPEAEIISITh POJIH C YUETOM
MHEHUU yYaCTHUKOB, OOCYK/JIaTh PEe3yJIbTaThl COBMECTHOM PaOOTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJIaJia M KaXKJOTO yYaCTHMKA KOMAaHJIbI B OOIIMIA
pe3yabTarT Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjiaraTh HOBbIE TPOEKTHI, OIIEHWBATh UJEHW C TO3UIMA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIISITh MMO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3IMYHBIX CUTYaIUSX,
MPOSIBIIATh TBOPUECTBO U BOOOpaKEHUE, OBITh MHUIIUATUBHBIM.

PeryisiTuBHBIC YHHBEPCAJIbHbIC Y4eOHbIEC NeHCTBUA

Camoopranmsamnus:

HCITOJIH30BaTh OMOJIOTMYECKUE 3HAHWS JJIA BBISBICHHS MPOOJIEM W WX PEIICHUS
B KU3HEHHBIX M YUYCOHBIX CUTYaIIMSIX;

BBIOMPATh HA OCHOBE OMOJIOTMUYECKUX 3HAHWU IIEJIEBBbIC U CMBICIOBBIE YCTAHOBKH
B CBOMX JICHCTBHSIX M TIOCTYIKAX IO OTHOIICHUIO K )KHBOW MPUPOJIC, CBOEMY 370POBBIO
U 3JTOPOBBIO OKPYKAIOIINX;

CaMOCTOSTEIIbHO  OCYIIECTBIISATh TO3HABATEIBHYIO JICATCILHOCTh, BBISBIISATH
npoOemMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7ayll B 00pa30BaTEIbHOMN
NEATSILHOCTH U KU3HCHHBIX CUTYAIIHSX;

CaMOCTOSTEIIbHO COCTaBIIATh IJIaH PEHICHUS MPOOJIEMBI C YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHUM;

JlaBaTh OIICHKY HOBBIM CHTYaITUsIM;

pacIIMpATh paMKH Y4E€OHOTO TIPeIMETa Ha OCHOBE JIMYHBIX TIPEOUTEHU;

JienaTh OCO3HAHHBIA BBIOOP, ApTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHue;
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OLICHHUBATH MPUOOPETEHHBII OTIBIT;

croco0cTBOBaTh (YOPMUPOBAHHUIO M TPOSIBICHUIO IIUPOKON 3PYIUIIMU B Pa3HBIX
00JacTsAX 3HAHWM, MOCTOSIHHO TOBBINIATH CBOM 00pa3oBaTEIbHBIM W KyJIbTYPHBIH
YPOBEHB.

CaMOKOHTPOJIBb:

JaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTH KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJa/IeTh HaBbIKAMM ITO3HABATEIbHOM pe(IEKCUU KaK OCO3HAaHHUS COBEpPLIAEMBIX
JEUCTBUM U MBICIIMTENIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHUM, HCIOJb30BAThH
npu€mbl peIEKCUU IS OLIEHKH CUTYalluY, BEIOOpa BEPHOIO PELLICHUS;

YMETH OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEUICHUS 110 UX CHUKEHUIO;

IIPUHUMATH MOTHBBI M ApTYMEHTHI IPYTUX IPU aHAIU3E PE3YJIbTAaTOB IEATEIbHOCTH;

IlpunsTHe ceds U APyrux:
MIPUHUMATH ce0sl, MOHUMasi CBOM HEJJOCTAaTKU U JJOCTOUHCTBA,
MIPUHUMATb MOTHUBBI U @PTYMEHTHI JIPYTUX MPU aHATN3E PE3YyJIbTATOB JACSITEIbHOCTH;
pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIMOKH;
pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIUHU APYTOro YeIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[IpenmeTHBIEC pe3yabTaThl OCBOCHUS COACPkKaHMs ydeOHOTO npeameTa «buomorusny
Ha YIIyOJIEHHOM ypOBHE OpPHMEHTHMPOBAHBI Ha oOecredeHue npoduiIbHOTO 00y4YeHUs
oOyuaronuxcst 6nongornd. OHM BKIIIOYAIOT: crienuduyueckue Ajis OMOJOTUU Hay4YHbIE
3HAaHWSA, YMEHHs M CHOCOOBl JEHCTBMI TI0O OCBOCHHIO, HHTEpIpETallud U
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBBIX 3HAHUUW U MX
NPUMEHEHUIO B Pa3JIMYHBIX YYEOHBIX, a TAaKK€ B PEATbHBIX JKU3HEHHBIX CHUTYAIlHsX.
[TpenmMeTHbIE pe3yabTaThl IPEACTABICHBI 110 TOAAM U3YUYECHHUS.

[IpenmeTHBIC pe3yabTaThl OCBOEHHS yueOHOTo npeameta «buonorus» B 10 kiaacce
JOJIKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIK OMOJIOTMH B CUCTEME €CTECTBEHHBIX
HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOW KAPTHUHBI MUpPA, B MO3HAHWU 3aKOHOB
OpPUPOABl W PEIIeHUH MpOoOJeM paIlMOHAIILHOIO MPUPOJONOIb30BAHMS, O BKIIAJIE
POCCHICKUX U 3apyOekKHBIX YUEHBIX B pa3BUTHUE OMOJIOTUY;

BJIQJCHUE  CHUCTEeMOW  OMOJIOTMYECKMX  3HAaHMW,  KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIOIINE OWOJIOTHYECKUE TEPMUHBI U TOHATHUSL (KU3Hb, KJIETKA, OPTaHU3M,
MeTaboJIM3M, TOMEOCTa3, CAMOPETYJISLUs, CAMOBOCIIPOU3BEIEHUE, HACIIEICTBEHHOCTD,
U3MEHYMBOCTb, POCT W pa3BUTHE), OHWOJOTMYECKHE TEeopuu (KJIETOYHAsl Teopus
T. IIBanna, M. Illneinena, P. BupxoBa, xpoMocomMHass Teopus HACJIEACTBEHHOCTH
T. Moprana), yuenus: (H.1. BaBuiioBa — 0 1ieHTpax MHOroo0pa3usi ¥ POUCXOKICHHUS
KyJIbTYPHBIX DPACTCHHI), 3aKOHBI (€IUHOOOpa3us MOTOMKOB IE€PBOTO TOKOJICHUS,
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pacuIeIUIEHHs, YUCTOTBI TraMeT, He3aBUCUMOro HacienoBanus [.  Mengens,
TOMOJIOTHYECKHX PSJIOB B HacyieAcTBeHHOM n3MeHunBocTd H.M. BaBuioBa), mpuHIUIIBI
(KOMILJIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM  METOJAaMU HAYYHOIO IIO3HAHMS,  HCIOJIb3YEMBIX
B OMOJIOTUYECKHX UCCJIEIOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, W3IMEPEHHE,
HaOJIFOICHNUE, DKCTICPUMEHT);

YMEHHUE BBIICIATh CYIIECTBEHHBIE NPHU3HAKH: BHUPYCOB, KJIETOK IPOKAPHOT HU
9YKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, B TOM 4uCJe OaKkTepui,
rpubOB, pacTeHUM, KUBOTHBIX M YEJOBEKa, CTPOCHUS OPraHOB U CHUCTEM OpPraHOB
pacTeHui, >KUBOTHBIX, 4YEJIOBEKAa, MPOLECCOB >KU3HEIACATEIBHOCTHU, MPOTEKAIOIINX
B OpraHM3Max PAacTEHUM, )KUBOTHBIX M YEJOBEKa, OMOJIOTMUYECKUX MPOLIECCOB: OOMeHa
BelleCTB (MeTaboyiu3M), MPEBpALEHUs SHEPruH, OpOXKEHUs, aBTOTPOPHOro U
reTepoTpoPHOro TUIIOB MNUTAHUSA, (POTOCHHTE3a M XEMOCHMHTE3a, MHUTO3a, MeHo3a,
ramMeToreHe3a, -HMOpPHOreHe3a, MOCTAIMOPHOHAIBHOTO  Pa3BUTHUS, PA3MHOMKEHUS,
UHJMBUIYAJIbHOTO pa3BUTHUsS OpraHu3Ma (OHTOr€He3a), B3aUMOJCHCTBUS TI'€HOB,
reTepo3uca, UCKyCCTBEHHOTO 0TO0pa;

YMEHUE YCTaHAaBIMBAaTh B3aUMOCBS3M MEXIYy OpPraHOMJAaMH KIETKM U UX
(GYHKIUSAMH, CTPOEHUEM KJIETOK pa3HbIX TKaHEeW U UX (pyHKUUSAMHU, MEXKIY OpraHaMu U
CUCTEMaMU OPTraHOB Yy PACTEHH, KUBOTHBIX M YEJIOBEKA U MX (YHKUHUAMH, MEXKIY
CUCTEMaMHU OPraHOB M MX (YHKUHUAMH, MEXAY 3TarlaMd OOMEHa BEIIECTB, dTanaMu
KJIETOYHOTO IUKJIAa U >KU3HEHHBIX LUKIOB OPraHU3MOB, 3TalamMu 3MOpPHOHAIBHOTO
pa3BUTHSI, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM U (paKTOpaMu cpeibl OOUTaHUS;

YMEHHUE BBISABIATh OTIUYMUTENIBHBIE NPU3HAKA JKUBBIX CUCTEM, B TOM YHCIIE
pacTeHU, )KUBOTHBIX U YEJIOBEKA;

YMEHUE  UCIOJIb30BaTh  COOTBETCTBYIOIIME  APTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHUI0O M CHUMBOJIMKY [UJIsl JIOKa3aTeIbCTBA POJCTBA OPraHU3MOB pa3HBIX
CUCTEMATUYECKUX TPYIIII;

yYMEHHUE peniaTh OMOJIOrMYECKHUE 3a/1a4H, BBISBIIATh IPUUYUHHO-CIIE/ICTBEHHbBIE CBS3H
MEXIY MCCIIETyeMbIMH OMOJOTMYECKUMH TPOLIECCAMH U SIBJIICHUSIMU, JI€JIaTh BBIBOJIBI U
MPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBINOIHATH JJA0OPATOPHBIE U MIPaKTUYECKUE padOThl, COOIIOAATh MpaBUiia
pu paboTe ¢ y4eOHBIM U JIA0OPATOPHBIM 000PYI0BAHUEM;

yYMEHHUE BBIIBUTATh TMIIOTE3bI, MPOBEPATh UX IKCIEPUMEHTAIBHBIMU CPEICTBAMHU,
bopMynupys LeNb UCCIeIOBAaHUS, aHAIM3UPOBATh MOJYyYEHHBIE PE3yNbTaThl U JeNaTh
BBIBO/IbI;

YyMEHHUE YYacTBOBaTh B Y4eOHO-HCCIIENIOBATEIbCKOW pabdoTe Mo OHOJIOTHH,
HKOJIOTUU U MEIUIIMHE, TPOBOAUMON Ha 0a3€ MIKOJIbHBIX HAYUYHBIX O0IECTB, U MyOJIUYHO
MPEACTABIATH MOJYYEHHBIE PE3YyJIbTaThl HA YYCHUUYECKUX KOH(PEPEHIIUX;

yMEHHUE OLIEHUBATh STUYECKHE ACHEKThl COBPEMEHHBIX MCCIIENOBAHUM B 00JaCTH
OuoNoruM W MEOUIMHBI  (KJIOHHMPOBAaHUE, HCKYCCTBEHHOE  OILIOJOTBOPEHHE,
HaIpaBJIeHHOE U3MEHEHNE T€HOMA U CO3/IJaHME TPAHCTEHHBIX OPraHU3MOB);
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YMEHHE OCYIIECTBISITh OCO3HAaHHBIA BBIOOp Oyaymied mpodeccuoHaIbHON
JESTEIbHOCTH B 00JacTH OHWOJOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHH,
CEeNIbCKOTO XO3SHCTBAa, MHILIEBON MPOMBIIUICHHOCTH, YIAyOJsITh TO3HABaTEIbHBIN
UHTEpPEC, HAMpaBJICHHBI Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH Npodeccuu u
NpOAODKEHHE  OMOJOTMYECKOro  00pa3oBaHUsi B OpraHU3alUsAX  CPEIAHETO
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUSI.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS YueOHOro npeameta «buonorus» B 11 kiacce
JOJKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (OPMHUPOBAHUU COBPEMEHHOW ECTECTBEHHO-HAYYHOW KapTHUHBI MHPA,
B MMO3HAHUHM 3aKOHOB MPHPOABI U PEIICHUH 3KOJIOTHUYCCKUX MPOOJIeM YeIOBEYSCTBA, a
TaK)X€ B PEIICHUH BOITPOCOB PAIMOHAIEHOTO TIPUPOAOIIOIB30BaHUS, U B POPMHPOBAHUN
[IEHHOCTHOTO OTHOIICHMSI K TPUPOJE, OOIIECTBY, YEIOBEKY, O BKJIAJ€ POCCHUICKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

yMEHUE BJAJIETh CHUCTEMOM OHOJIOTMUECKMX 3HAaHMM, KOTOpas BKIIOYAET
OTIpEeJICIICHHUS] U TOHUMaHUE CYIITHOCTA OCHOBOIIOJIATAIOIIUX OUOJIOTHYECKUX TEPMUHOB
U TOHATUH (BUI, HKOCUCTeMa, Omocdepa), OMOIOrHUECKHE TEOpUU (PBOIOIMOHHAS
teopust Y. [lapBuHa, cuHTeTnueckas teopus 3Botonuu), yuenus (A.H. CeseprioBa —
0 MyTAX M HampaBieHusx 3Bomoonuu, B.M. Bepnaackoro — o Ouocdepe), 3aKoHbI
(renetnueckoro pasHoBecusi [x. Xapau u B. BaitHOepra, 3apojapIlieBOro CXojcCTBa
K.M. bopa), mpaBuna (Muaumyma HO. JIubuxa, 3KOJIOTHYECKON MUPAMUIBI SHEPTUN),
runotessbl (runore3a «mupa PHK» V. ['unbepra);

yMEHHUE BIAJETh OCHOBHBIMU METOJAaMH HAyYHOTO IO3HAHMS, HCIOJb3yEeMbIMU
B OHMOJIOTMUECKHX HCCJICIOBAHUIX KUBBIX OOBEKTOB M HSKOCHUCTEM (OMHCAHHE,
u3MepeHue, HaO0/IeHHe, OSKCIEPUMEHT), CIoco0aMu BBISBICHUS U OIEHKH
AHTPOTIOTEHHBIX H3MEHEHUH B MIPUPO/IE;

yYMEHUE BBIJICNATH CYIIECTBEHHbBIE IPU3HAKH: BUIO0B, OMOT€O0IIEHO30B, SKOCUCTEM U
ouocdepsl, CTaOMITM3UPYIONIETO, ABMKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOIO 0TOOpA,
AITONATPUYECKOTO0 M CHUMITATPUYECKOTO BHI000pA30BaHUSI, BIUSHUS JIBIKYIIUX CHII
HBOJIIOIMU Ha TeHO(POH/ TMOMYJSINH, TPUCIOCOOJICHHOCTH OPTraHu3MOB K Cpelie
oOWTaHWs, YepeJIOBaHMs HAMPABICHUNA SBOJIONNH, KPYrOBOPOTAa BEIICCTB U TMOTOKA
DHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTAHABIMBATH B3AMMOCBSI3H MEKTy TTPOIIECCAMH IBOJIOINN, IBUKYITUMU
CHJIAaMH aHTPOIOTEHE3a, KOMIIOHEHTAMH PA3JIMYHBIX SKOCHUCTEM M TPHUCTIOCOOICHUSIMU
K HUM OPTaHU3MOB;

YMEHUE BBISBIISATH OTIMYUTEIBHBIC IPU3HAKHU )KUBBIX CUCTEM, TIPUCTIOCOOIEHHOCTh
BUJIOB K cpejie OOMTaHMs, a0MOTHYECKMX M OMOTHYECKUX KOMIIOHEHTOB JKOCHUCTEM,
B3aMMOCBSI3€H OPTaHU3MOB B COOOIIECTBAX, AaHTPOIIOTCHHBIX M3MEHEHHI B SKOCUCTEMAaX
CBOEH MECTHOCTH,;

YMEHUE  UCIOJIb30BaTh  COOTBETCTBYIOIIUE  apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTMI0O M CHUMBOJHUKY JUIsl JIOKA3aTelIbCTBA POJICTBA OPraHMU3MOB Ppa3HbIX
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CHUCTEMAaTHYCCKUX TPYII, B3aWUMOCBS3M OPTaHM3MOB W CpeAbl OOWTAHHWS, CIUHCTBA
YEJIOBEYCCKUX Pac, HEOOXOAMMOCTH COXpaHCHHSI MHOTOOOPa3us BUIOB M YKOCHCTEM KaK
YCIIOBUS COCYIIIECTBOBAHUS IIPUPOJIBI U YSTIOBEUCCTBA;

YMEHHE pelaTh OMOJOTHIECKHE 3a/1a9H, BRIBIISATH IPUYNHHO-CJICICTBEHHBIC CBS3H
MEXTy UCCIICTyeMBIMU OMOJOTHYCCKIMHU TIPOIIECCAaMK M SIBJICHUSMH, JCJIaTh BHIBOJIBI U
IIPOTHO3bI HA OCHOBAHHH TOJTyUYECHHBIX PE3yJIbTaTOB;

YMEHHE BBITIOJIHATH J1a00paTOPHBIC U MPaKTHICCKUE PabOThI, COOII0IaTh MTpaBUIIa
pu paboTe ¢ y4eOHBIM U JIA0OPATOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTATh THIIOTE3bI, TPOBEPATH X IKCIEPUMEHTAIHHBIMU CPEJICTBAMH,
bopMyIupys 1eNb WCCICIOBAHUS, aHAIM3UPOBATh MOMyUYEeHHBIC PE3YNIbTAaThl U JeNaTh
BBIBOJIBI;

YMEHHE Yy4YacTBOBaTh B Yy4eOHO-HCCIIEIOBATEILCKONH paboTe 1o OWoJIoTHH,
9KOJIOTHH M MEJIUILIMHE, TPOBOAMMOM Ha 0a3e IKOJIbHBIX HAYYHBIX OOIIECTB, U ITyOJTUIHO
IIPEJICTABIISTH ITOJTYYCHHBIC PE3YJIbTaThl HA YUCHUYCCKUX KOH(DEPEHITHIX;

YMEHHE OIICHUBATh THUIIOTE3bl U TEOPUU O MPOUCXOKICHHUH JKU3HU, YCIIOBEKa U
YeJIOBEYCCKUX pac, O TMPHYMHAX, IOCIACACTBHAX M CHOCO0ax MPeIOTBPAICHUS
ri100aabHbIX U3MEHEHU B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HaHHBIA BBIOOpP Oynmymeld mpodeccnoHaIbHOM
JIESTEIIBHOCTH B 00JIACTH OWMOJIOTHH, SKOJIOTHH, MPHPOIONOIL30BaHUS, MEIHUIINHBI,
OMOTCXHOJIOTMH, TICUXOJIOTHH, BETCPUHAPHM, CEIBLCKOTO XO3SHCTBA, ITHIIECBOMH
NPOMBINIJICHHOCTH,  YIAyOJsITh ~ TO3HABATENBHBIA  HMHTEpEC,  HaNpaBICHHBIN
Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIONICH MPO(PECCHH U MPOI0JDKEHUE OUOJIOTHIECKOTO
o0pa3oBaHus B OpraHU3aIUsIX CpeaHEro npodecCuoOHaIbHOTO U BBICHIET0 00pa30BaHMUs.
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TEMATHUYECKOE INTAHUPOBAHUME

denepanbhas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOnEéHHBIH YPOBEHB)

10 KJIACC
No HaunmenoBanue tem | KonmuuectBo OcHOBHBIE BUJIBI I€ATETHHOCTH
[IporpamMmmHOe conepraHue
n/m yueOHOro mpeameTa 4acoB 00yYarommxcst
1 | Tema «buosiorusi kKak HayKa»
1.1 | buonorus kak 1 CoBpemeHHas OMOJIOT S — PackpsIBaTh copepxkaHne TEPMUHOB U

KOMITJICKCHAsI HayKa
M KaK 4acTh
COBPEMECHHOT'O
o0I111eCTBa

KOMILIEKCHas Hayka. KpaTkas ucropus
pa3BuTHUs Ouosoruu. buonornueckue
HayKH U U3y4aeMble UMH MPOOJIEMBI.
@yH/1aMEHTAJIbHBIE, TPUKIIAIHBIE U
MTOMCKOBBIE HAYYHBIE UCCIIEA0OBAHUS

B OMoJioruu.

3HaueHne 6MoJIoTuH B (HOPMUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHbl mupa. [Ipodeccun,
CBsI3aHHBIC C OMOJIOTHEH. 3HAUCHUE
OMOJIOTMY B IPAKTHYECKON
JEATEeIIbHOCTH YEJIOBEKA: MEJIULIUHE,
CEJIIbCKOM XO3SICTBE,
MIPOMBIIIEHHOCTH, OXPaHE IPUPOBI.
JlemoHCTpauuu

[TopTpeTnl: ApuctoTens, Teodpacr,
K. JIunnen, JK.b. Jlamapk, Y. JlapBun,
V. T'apsei, I'. Mennens,

B.U. Bepnanckuii, 1.11. I1aginos,

MOHSITUI: HAYYHOE€ MUPOBO33PEHHUE,
Hay4Has KapTUHA MUpPa, HAYYHBIH
METO/I, TUTIOTE3a, TEOPUSI, METObI
HCCJICIOBAHMSL.

XapakTepu3oBaTh OHOJIOTHUIO KaK
KOMIIJIEKCHYIO HayKy, €€ MECTO U POJIb
Cpeau APYTruX €CTECTBCHHBIX HAYK.
O1eHuBaTh BKJIaJ OTCYECTBEHHBIX
Y4EHBIX B Pa3BUTHE OMOJIOTHH.
O1eHrBaTh POJIb OMOJTOTUYECKHIX
OTKPBITUM U UCCIECAOBAHUN B PA3BUTUHU
HayKH U IPAKTUUYECKON ACSTEIbHOCTU
JIFOJICH.

[Tepeuncnsath mpodeccun, CBI3aHHBIC

C COBPEMEHHOM OMOJIOTHEH.
[IpuBOIUTH IPUMEPHI MPAKTHUYECKOTO
HCIIOJIL30BAHUS JOCTHIKEHUI OMOJIOTUN
B MEIUIIMHE, CEILCKOM XO3SIUCTBE,
MIPOMBIIIJIEHHOCTH U OXPaHe MPUPOIb
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denepanbhas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOnEéHHBIH YPOBEHB)

N.N. Meunukos, H.I. BaBuios,

H.B. Tumodeen-Peconckuii,

Hx. Yorcon, ®@. Kpuk, /I.K. benses.
Tabmuip! 1 cXeMbl: «CBs3b OMOJIOTHH
C ApyruMu Haykammy», «Cucrema
OHMOJIOTMYECKUX HAYK»

Htoro yacos no teme 1
2 | Tema «7KuBble CHCTEMBI U UX U3yYeHUE»
2.1 | XKuBble cucTeMbl U UX 1 JKuBble cucTEMBI KaK MPeaMeET PackpsIBaTh coziepkaHue TEPMUHOB

CBOMCTBA

u3ydeHus onosioruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHUYECKOTO
COCTaBa, IUCKPETHOCTH U LEITOCTHOCTb,
CI0>KHOCTb U YIOPSI0UYECHHOCTh
CTPYKTYPBbI, OTKPBITOCTb,
CaMOOpPTraHu3aLIus,
CaMOBOCHPOW3BEJICHHUE,
pa3apaxuMoCThb, U3MEHUYUBOCTb,

POCT U pa3BUTHE.

JleMoHCTpaL U1

Tab6suibl u cxembl: «OCHOBHBIE
MIPU3HAKU )KU3HW», « bHOJIOTHYeCKue
cucTeMbl», «CBOMCTBA JKUBOM
MaTepUmn»

U TIOHSATHUM: )KUBasi CUCTEMA, JIEMEHT,
MOJICUCTEMA, CTPYKTYPa; OTKPBITOCTb,
BBICOKAsl YIIOPSIIOYEHHOCTb,
YIIPaBJISIEMOCTh, UEPAPXUYHOCTD.
XapakTepu3oBaTh CTPYKTYPY U
CBOMCTBA JKMBBIX CUCTEM, OTJIMYUS
XHUMHYECKOT'0 COcTaBa 00BbEKTOB JKHUBOM
1 HeXKUBOW MPUPOBI, OOIIMI TTPUHITUTI
KJIETOYHOW OPTraHU3aIMHU KUBBIX
CHUCTEM.

CpaBHUBaTH 0OMEHHBIE MPOIECCHI

B HE’)KMBOW W KUBOU MPHUPOJIE;
PACKpBIBATH CMBICIT PEAKINA
MeTadoJIM3Ma.

OOBSICHATH MEXAHU3MBI
CaMOpPETYJISILINU )KUBBIX CUCTEM
Pa3IMYHOTO UEPAPXUUYECKOTO YPOBHS;
PacCKpbIBATh CYTh PUHIUIIOB
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denepanbhas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOnEéHHBIH YPOBEHB)

ITOJIOKUATEJIBHOW ¥ OTPULIATEIBbHON
0OpaTHOM CBSI3H.

AHanM3MpOBaTh CBOMCTBA
CaMOBOCIIPOU3BEICHHUS, POCTA U
Pa3BUTHS OPTaHNU3MOB

2.2

YpoBHeBas
OpraHU3aIus )KUBbIX
CUCTEM

YPpOBHM OpraHU3alllH )KUBBIX CUCTEM:
MOJICKYJISIPHBIN, KIIETOYHBIM,
TKaHEBBIN, OPTaHU3MEHHBI,
MONYJIIHOHHO-BUOBOM,
AKOCHUCTEMHBIN (OMOTE€OLIEHOTUUECKUT),
ouochepnsriit. [Iponeccs,
MPOUCXOAIINE B )KUBBIX CUCTEMAX.
OcHOBHBIE MPU3HAKH )KUBOTO. JKU3Hb
Kak (hopMa CyIieCTBOBaHUS MaTEPUHU.
Hayku, n3y4daroniue *1uBbl€ CUCTEMBbI
Ha pa3HbIX YPOBHAX OpraHU3allUH.
N3ydeHune kuBbIX cucteM. MeToIbl
ouosorndyeckoi Hayku. Habmonenue,
M3MEpPEHUE, SKCIIEPUMEHT,
CHCTEeMaTHU3alus, METaaHAJIU3.
[TonsiTHE O 3aBUCUMOM M HE3aBUCUMOU
nepemeHHou. [Inanuposanue
akcrepuMenTa. [locranoBka n
npoBepka runote3. Hynesas runoresa.
[TonsTHE BHIOOPKH H €€
JIOCTOBEPHOCTH. Pa3dpoc

B OMOJIOrMYEeCKHUX JaHHBIX. OlleHKa

PackpbIBaTh cosiep>kaHUE TEPMUHOB U
HOHSITUIA: OOMEH BELIECTB U
IIPEBpAILCHUE SHEPTHH,
CaMOBOCIIPOU3BECHUE,
CaMOpETYJISALNS, Pa3BUTHUE, )KU3HB,
Hay4HbIN (haKT, HAYUHBIA METO/,
npobJieMa, TUnoTe3a, Teopus, PaBuiIo,
3aKOH.

[lepeuncnaTh NPU3HAKYU KUBOTO.
XapakTepu3oBaThb OCHOBHBIE YPOBHU
OpraHU3alUU )KUBBIX CUCTEM U METO/IbI
OMOJIOTUYECKUX UCCIIEIOBAHUN.
OnuceIBaTh 0COOCHHOCTH,
XapaKTEpHbIE ISl KAKJI0TO YPOBHSI
OpraHu3aliu KUBOTO.

Ha3biBaTh HayKu, U3y4arolue *K1UBbIe
CUCTEMBI Ha Pa3HbIX YPOBHSIX
OpraHu3aI1u.

CpaBHHBaTh MEX1y COOOM )KUBBIE
CHUCTEMBI Pa3HbIX YPOBHEMN
OpraHU3alWU U IPOUCXOISAIINE B HUX
ITPOLIECCHI.
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denepanbhas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOnEéHHBIH YPOBEHB)

JIOCTOBEPHOCTH MOJyYEHHBIX IToka3bIBaTh POJIb TUIIOTE3 U TEOPUI
pe3ynbTatoB. [IpuyuHbl HCKaKEHUS B (h)OpPMHUPOBAHUH €CTECTBEHHO-
pe3ynbTaToB 3KcnepuMenTa. [TonsiTie | HaydHON KapTHHBI MHpa
CTaTUCTUYECKOI'O TECTA.
JleMoHCTpaLun

TabGmuirbl U cXeMbl: «YpOBHU
OpraHU3allix )KUBOU IIPUPOIBD»,
«CTpO€eHHE KUBOTHON KIIETKN,
«Tkanu KUBOTHBIX», «CHCTEMBI
OpraHoOB YeJIOBEYECKOI0 OPTaHU3May,
«buoreonenos», «buochepay,
«MeToabl n3ydeHUs JKUBOU IPUPOIBI».
Oo6opyaoBanme: 1a00paTopHOE
o0opyioBaHuUE AJ1s1 IPOBEACHUS
HaOJII0ICHUM, U3MEPEHUH,
DKCIIEPUMEHTOB.

IIpakTnyeckas padora
«Mcnonp30BaHNe pa3IMYHbBIX METOJIOB

IIPpHU U3YIYCHUHU KUBBIX CUCTCM)).

Hroro yacoB no teme 2
3 | Tema «bnosorusi KJIeTKn»

3.1 | UcTtopus OTKpBITHS U 1 Kiietka — cTpykTypHO- PackpriBath conep:kanue TEPMUHOB U
U3YYEHUS KIIETKH. (byHKIIMOHATIbHAS €MHUIIA )KUBOTO. MOHSITUN: KJIETKA, OPraHesIbI,
Krnerounas Teopust HcTopust OTKPBITHS KIETKU. AYKapHOThI, TPOKAPUOTHI, BUPYCHI,

Pa6otel P. 'yka, A. JleBenryxka. LUTOJIOTHUS (KJIETOYHast OMOIOTHS),
Knerounas teopus (T. ILIBanH, KJIETOYHAs! TEOPHUSL.

M. nelinen, P. BupxoB). OcHoBHble | XapaKTepU30BaTh OCHOBHBIE 3TAIIbI
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denepanbhas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOnEéHHBIH YPOBEHB)

TIOJIOKEHUSI COBPEMEHHOW KJIIETOUYHOU
TEOPHH.

JleMoOHCTpaL U1

IToptpetsl: P. I'yk, A. JleBenryk, T.
[IIBanH, M. lIneiinen, P. Bupxos, K.
M. bap.

Oob6opynoBanme: CBETOBOM MUKPOCKOTT;
MHKPOITPENapaThl pACTUTEIBHBIX,
YKUBOTHBIX U OaKTEPHUATBHBIX KJIETOK

Pa3BUTHS LIUTOJIOTUH KaK HAYKU U €€
oopmiieHHE B KIETOYHYIO
OMOJIOTHIO.

[Toka3pIBaTh BKJIAJT y4EHBIX-OHOJIOTOB
B U3yYEHME KIIETOYHOI'O CTPOCHUS
OpPraHU3MOB.

IlepeuncisaTb OCHOBHBIE ITOJIOKEHHUS
KJIETOYHOU TEOPUH, OOBSICHSTH €€ POJIb
B (hOpPMHUPOBAHUH €CTECTBEHHO-
HAay4YHOU KapTHUHBI MUPA.

[IpuBOINTH NOKA3ATENBCTBA

POACTBAa OPraHU3MOB

C HCTOJIb30BAHUEM IOJIOKEHHAN
KJIETOYHOM TEOPUHU

3.2

MeTto bl
MOJIEKYJISIPHOM U
KJIE€TOYHOU OMOJIOT NN

MeToabl MOJIEKYJISIPHOU U KJIETOYHOM
OMOJIOTHUN: MUKPOCKOIIHS,
xpomarorpadus, s35eKkTpodope3, METO T
MEYEHBIX aTOMOB, AU(hHepeHITnATHHOE
HEHTpU(yrupoBaHue,
KyJIbTUBHUPOBAHHE KIIETOK.

H3yuenue purxcuposanuvix Kiemox.
DIIEKTPOHHAS! MUKPOCKOTIUSI.
Kongoranvnasa mukpockonus.
Bumanvnoe (npudrxcuznennoe) uzyuenue
KIemox.

JleMoOHCTpanun

PackpbIBaTh copepkaHue TEPMUHOB U
MOHSTUI: MUKPOCKOITMPOBAHHUE,
MPUTOTOBJIEHUE CPE30B,
nuddepeHnnanbHoe OKpaluBaHue,
xpomarorpadus, 31eKTpodopes, MeToa
MEUYEHBIX aTOMOB, LICHTPU(PYTUPOBAHUE,
METOJ1 KYJbTYPbI KJIETOK U TKaHEH,
Metoa pekoMOnHaHTHBIX JITHK.
XapakTepu3oBaTh OCHOBHBIE METO/IbI
U3Y4YEHUS KUBOU PUPOJIBI.

['oTOBUTH BpEMEHHBIE
MUKpOIIpenapaThl, pacCMaTpUBATh UX
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denepanbhas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOnEéHHBIH YPOBEHB)

Tabmuiel u cxembl: «CBETOBOM
MUKPOCKOID», « DIIEKTPOHHBIH
MHUKPOCKOI», «VIcTOpHUs pa3BUTHUs
METOJ0B MUKPOCKOTIUI.
ObOopyaoBaHme: CBETOBOM MUKPOCKOIT;
MHUKPOIIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OaKTEpPHUATBHBIX KJIETOK.
IIpakTnuyeckas padora

«3yueHune MeTO0B KJIETOYHOM
ounonoruu (xpomartorpadusi,
anextpodopes, nuddepeHuaibLHOe
uentpudyruposanue, [11[P)»

B CBETOBOM MUKPOCKOII U I€JIaTh
OIKCaHHUE.

OOBICHATH U COOIIOIATh ITPAaBUIIA
TEXHUKH MUKPOCKOIIMPOBAHUS

Htoro yacos mo teme 2
4 | Tema «XuMHUYeCKasi OPraHN3aANUs KJICTKID
4.1 | XuMu4ecKuii cocTaB 2 XUMHUUYECKHI COCTaB KJIETKU. Makpo-, PackpriBaTh conepxkaHre TEpPMUHOB U

KJIeTku. Boma n
MHHEPAJIbHBIC
BeIIeCTBa

MHUKPO- U YIBTPAMUKPOIJIEMEHTHI.
Bopa u €€ poJib Kak pacTBOpPUTEIIS,
peareHTa, yyactue

B CTPYKTYPUPOBAHUHU KIIETKH,
TeIIoperyasiuui. MuHepanbHbie
BEIIIECTBA KJIETKH, NX OMOJIOTHYESCKAs
poJib. PoJib KATHOHOB U AHHOHOB

B KJICTKE.

JlemoHCTpauuu

[uarpammel: «Pacnipenencuue
XUMUYECKUX AJIEMEHTOB B HEKUBOI
npupoje», «Pacnpenenenue

MOHSITUIA: DJIEMEHTHI-OMOTEHBI, TUTIOJb,
BOJIOPOJHAs! CBSI3b, THAPO(UIBHOCTD,
ruApohoOHOCTh, TYProp, MUHEPATIbHBIC
BeLECTBA, Oy(pepHbIE CUCTEMBI,
AHUOHBI, KATUOHBI.

[lepeuncnath 0COOEHHOCTH
XUMHUYECKOTO COCTaBa KJIETKHU.
Paznuuars Makpo-, MUKpPO- 1
YIBTPaAaMUKPOIIEMEHTHI, BXOSIINE

B COCTaB UBOTO U UX POJIb

B OpraHu3MeE.

XapakTepu3oBaTh CTPOCHHE U CBOMCTBA
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denepanbhas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOnEéHHBIH YPOBEHB)

XUMHUYECKHUX JIEMEHTOB B )KUBOMN
IIPUPOJE».

Tabmuie! u cxemsl: «Ilepuonnyeckas
TabJINIa XUMUYECKUX SJIEMEHTOBY,
«CTpOo€eHrEe MOJIEKYIIbI BOJBIY,
«BermecTBa B cocTaBe OpraHu3MoOB»

BOJIbI; OOBSCHATH TPUYUHBI €€ 0COOBIX
CBOMCTB U ()YHKIIUU B KIIETKE.
[Toka3bIBaTh pOJib KATAOHOB Y aHUOHOB
B 00€CreueHnH MPOIIECCOB
KUZHEJEATENHOCTU (OCMOPETYJISALINS,
cO37laHMe MEMOPAHHOTO MOTEHITNAIA,
peryJsnus paboTbl OEJIKOB), pabOTHI
Oy(depHBIX cUCTEM.

VYcraHaBIMBaTh B3aUMOCBSI3b CTPOCHUS
U (PYyHKITMM HEOPTraHUYECKUX BEIIECTB
KJIETKH

4.2

Opranuueckue
BEIIIECTBA KJICTKH —
OenKu

Opranunyeckne BEUIECTBA KIETKH.
buonornueckue nonumepsl. benku.
AMMHOKHCIIOTHBIN COCTaB OEJIKOB.
CtpyKTyphl O€JIKOBOI MOJICKYJIBI.
[lepBuuHas cTpykTypa Oernka,
MenTUHAs CBA3b. BropuuHas,

TPETUYHAs1, YETBEPTUYHAS CTPYKTYPBHIL.

Henatypanus. CBoiicTBa OEIKOB.
Knaccuduxarus 6enxos.
buonorunueckue GpyHKIINU OEITKOB.
Ilpuonwi.

JlemoHCTpauuu

IToprper: JI. IloauHr.

Tabauue! u cxeMbl: «CTpoeHue
MOJIEKYJIbI Oenkay, « CTpyKTypbI
OEJIKOBOW MOJIEKYJIbI.

PackpbiBaTh copiep:kaHrue TEPMUHOB U
MOHSATUI: MOHOMEDBHI, TOJIMMEPHI, OCITOK
(TpoTenH), MeNnTHI, AMUHOKHCIIOTA,
MENTUHAS CBS3b, TIOJTUTICTITHI,
JeHaTypalys, peHaTypaus,
rIIo0ysipHbIe U GUOPHILISIPHBIE OEIKH,
TIPUOHBI.

XapakTepu3oBaTh OCJIKHU, UX
CTPYKTYPHYIO OpTraHU3aIHIo U QyHKITUN
(cTpyKTypHasi, SHepreThuIecKas,
CUTHAJIbHAS, PETYISTOPHAS,
JBUTATEIIbHAS, 3aIIUTHAS,
dbepMeHTaTUBHAS).

Ha3piBaTh XUMHUYECKHE OCHOBBI
(dbopMUpOBaHUS CTPYKTYp OETKOBOI
MOJICKYJIBI.
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ObOopynoBanme: XUMUYECKast ITOCYAA U
o0opyI0BaHue.

JlabopaTopHasi paGora
«OOHapy:xeHHe OEJIKOB C TOMOILBIO
KayeCTBEHHBIX peaKLnii»

[TpuBouTH IpUMEPHI PUOPHILISPHBIX,
TJIOOYJISIPHBIX OCJTKOB.

BhInonmHATh KaueCTBEHHBIE PEaKIIUU
Ha 0OHapyKEeHHE OCJIKOB B KJIETKE;
OOBSICHATH MOJIyYE€HHBIE PE3YIIbTAThI

4.3 | Opranuueckue YrneBoasl. MoHOCaxapuasl, PackpeiBaTh coziepkaHne TEPMUHOB U
BEILECTBA KJIETKU — JMCaxapupl, OJIUTOCAXapUIbl U MOHSATHM: YTJIIE€BObI, MOHOCAXAPUIBI,
YTJIEBOJIbI nosicaxapuabl. OOIHi TIaH CTPOEHUS | AMCaXapubl, OJIMTOCAXAPHIbI,

1 (PU3UKO-XMMHUYECKHE CBOWCTBA MOJIMCAXapUibl, IIII0K03a, pubo3a,
yriaeBoJ1oB. buonornueckue pyHkuuu | 1e30kcupu0o3a, J1akTo3a, MajibTo3a,
YTJIEBOJIOB. caxapo3a, KpaxmaJ, [NIMKOTEH,
JleMOHCTpan U1 LEJUTI0JI03A.
Tabauiibl u cxeMbl: «CTpoeHHE KnaccuduimpoBats yrieBosI
MOJIEKYJI YTIE€BOAOB 10 CTPOEHUIO U MEPEYUCTATH UX
byHKIUY.
[IpuBOIUTH TPUMEPHI PAZTUYHBIX
YTJIEBOJIOB (MOHOCAaXapu/IoB,
IYCaxapuaoB, OJIMTOCaXxapuioB,
MOJINCAXapHUI0B)

4.4 | Opranuueckue Jlunuast. ['mapodunsHo-TUAPOPOOHBIE | PackpbiBaTh cosepkaHue TEPMUHOB U
BEIIECTBA KJIETKU — cBoricTBa. Knaccudukarus TummIos. TOHSITUM: JINIU/IBI, TPUTJIMIECPUIBI,
JIATTAIbI Tpurnmuuepunsl, pocoaunupl, BOCKH, | hoCOTUIHIbI, BOCKH, CTCPOHIBI,

crepouibl. bruonorudeckre GpyHkun
munugoB. OO1Me cBOMCTBA
OHoIOrHYecKUX MeMOpaH — TeKy4ecTb,
CIIOCOOHOCTh K CaM03aMbIKaHUIO,
MOJTYTIPOHUIAEMOCTb.

JUTIONPOTEUHBI, TJIMKOIUIINIBI.
KnaccuduimupoBars TUIUABI
10 CTPOEHUIO; XapaKTEPHU30BaTh UX

byHKIIUN
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JleMoHCTpaLuu
Tabauip! u cxembl: «CTpoeHue
MOJIEKYJI JTUITHI0BY

4.5

HyknenHnossie
KUCNOThl. CTpoeHue u
¢dbynkiuu JJHK, PHK,
ATO®

Hyxkneunossie kucnotsl. JJHK u PHK.
CrpoeHre HyKJIIEMHOBBIX KUCJIOT.
Hyxkneoruae!. [Tpunummn
KOMILIeMEHTapHOCTH. [IpaBuio
Yapradda. Ctpykrypa JJHK — nBoiinas
cnupasib. MeCTOHaX0XKIeHHE U
ouonornyeckue pyukuu JHK. Buast
PHK. ®ynkuun PHK B kierke.
Crpoenune monexynsl ATO.
Makposprudeckue cBI3u B MOJIEKYJIE
AT®. buonornyeckue pynkuuu ATO.
BoccTraHOBIEHHBIE TEPEHOCUHMKH, UX
GbyHKIMU B KIETKE. /[pyeue
Hykneozuompugocgamor (HTD).
CexBenupoBanue JIHK. Memoouw:
2EHOMUKU, MPAHCKPUNTMOMUKU,
NPOMEOMUKU.

JlemoHCTpauuu

IToptpertsl: [Ix. Yorcon, ®@. Kpuk,

M. Yunkunc, P. ®pankinun, @. Canrep,
C. Ilpy3unep.

Tabauib! u cxemsbl: «HyknenHoBbIe
KUCIOTBD», « CTPOCHUE MOJIEKYIIbI
ATD».

PackpriBaTh coiepkaHue TEPMUHOB U
MOHATUM: 1€30KCUPUOOHYKIICMHOBAs
kucnora (JIHK), pubonyknennoBas
kuciora (PHK), nykineotun, HyKieo3u,
a30THUCTbIE OCHOBAHUsA, aJICHUH, T'yaHUH,
LUTO3UH, TAMUH, ypaIui,
KOMILIEMEHTAPHBIE OCHOBAHUSI,
anerosuHTpudochar (ATD),
MaKpO3pru4ecKas CBA3b,
CEKBEHHUPOBAHKE, TCHOMHUKA,
TPAHCKPUNTOMUKA, TPOTEOMHUKA.
XapakTepu3oBaTh, ONMKCHIBATh U
CXeMaTHU4eCKH M300paxkaTh CTPOCHUE
nykineornaa JJHK u qoitHoM cnimpaiiu
JHK, cexBenuposanue /JHK.
OnuceiBaTh nponecc permkanuu JJHK
B KJIETKE U HAa3bIBATh €T0
OMOJIOTMYECKOe 3HAYEHHE.
XapakrtepuzoBath Gpynkiuu JTHK.
Paznmuuate ctpykrypy u pynkunu PHK.
OnucpIBaTh MPOIIECC TPAHCKPHUIIIIVH.
CpaBHUBATH HYKJIEUHOBBIC KUCIIOTHI
(JIHK u PHK).

XapakTepu3oBaTh OCOOEHHOCTH
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O0opyaoBanme: XuMUYECKas MOCyAa U
o0opyI0BaHue.

JlaboparopHasi padora
«HMccnenoBanue HyKJIEMHOBBIX KUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3In4YHbIX

ctpoeHus u Gpyukiuu ATO.
DopMyIUPOBATH U OOBSICHATH TPUHLIUI
KOMIUIEMEHTAPHOCTHU U TIPaBUJIO

Yapradda

OpraHU3MOB»
4.6 | MeToabl CTPYKTYPHOM 1 CrpykTypHas OUOJIOTHUS: PackpsiBaTh copepkaHre TEPMUHOB U
OHOJIOTHH OmoxuMu4eckue u Onouznueckue MTOHSATHUI: MOJICIIUPOBAHMUE,
MCCIIEIOBAaHUS COCTaBa U KOMIIBIOTEPHBIN AU3aliH.
MPOCTPAHCTBEHHOU CTPYKTYPHI [lepeuncnsaTh nepCcrneKTUBHBIE
ouomonexyi. Moodenuposarue HaIIPaBJICHUS] HAYYHBIX UCCIIEIOBAHUI
cmpykmypbol 4 (OyHKyuil OuoMoneKy1u | B CTPYKTYpPHOR OMOJIOIMH, PaCKpPbIBATh
ux komnaekcos. Komnvromepnuiii MX 3HAUYECHUE JJISI MEAUIUHBI U
OU3alH U OP2AHUYECKUL CUHmME3 CEJILCKOT0 X0351UCTBA
OUOMONEKYL U UX HENPUPOOHBIX
anano2o6
Hroro yacoB no Teme 10
5 | Tema «Ctpoenne u GyHKUMHU KJIETKH
5.1 | Tunsl KJETOK. 1 Turbl KJIETOK: DYKapUOTHUECKas U PackpsiBaTh cojiepkaHue TEPMUHOB U
[Tpokapuotuueckas npokapuotuyeckasi. CTpyKTypHO- MOHATUN: IPOKAPUOTHYECKAs KIETKA,
KJIETKa (GbyHKIIMOHATIBLHBIE 00pa30BaHUS KJICTOYHAs CTCHKA, MypEUH,
KJICTKH. (bOoTOCUHTETUYECKHE MEMOpaHBI,

CrtpoeHue npoKapuoOTHIECKON KIETKH.
Krnerounast crenka 6akTepuil u apxei.
OcoOeHHOCTH CTPOCHUS
reTepoTpodHON U aBTOTPpODHOU

GbnareuH.

XapakTepu3oBaTh GOPMY B pa3Mepbl
MPOKAPUOTUYECKUX KIIETOK; QyHKIIUU
TeHETUYECKOT0 anmnapara npoKapuorT.
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MPOKAPHOTUYECKUX KIETOK. MecTo
POJIb IPOKApHOT B OMOLIEHO3aX.
JleMoOHCTpaL U1

Tabauiws! u cxembl: «CTpoeHue
AYKapHOTUYECKOMU KIETKN», « CTpoeHue
IPOKAPUOTUYECKOUN KIIETKH»

OmnuceIBaTh TIpoIece
CIIOPOOOpa30BaHus, OTMEYATh €ro
3HAYCHHE JIJI1 BBKMBAHUS OaKTepHid
IIPH YXYAMICHUN YCIIOBHI
CYIIICCTBOBAHHUS.

OnuceIBaTh pa3MHOXKCHHE TIPOKAPHOT.
O1eHUBaTh MECTO U POJIb IIPOKAPHUOT
B OMOIIEHO3aX

5.2

CrpoeHnue
IYKapUOTUYECKOMN
KJICTKH.
[ToBepXHOCTHBIN
amnrmnapar KJIeTKU

Crtpoenue u QyHKIIMOHUPOBAHUE
AYKAPUOTUYECKOMN KIIETKH.
[Tnazmatuueckas memOpaHa
(mazmanemma). CTpykTypa
IJIa3MaTHIECKOW MEMOPaHBHI.
TpaHcnopt BelecTB Yepes
MJIa3MaTHYECKYI0 MeMOpaHy:
naccuBHbIN (MudPy3usi, ooneryéHHas
1 y3us), akTUBHBIN (TIEPBUYHBIN U
BTOPHUYHBIN aKTUBHBIA TPAHCIIOPT).
[TomynmponuiiaeMocTb MEMOpaHBI.
PaboTa Hatpuii-kaqneBoro Hacoca.
OHIOUXTO3: MUHOIUTO3, (HarouTO3.
Ok3o1uTo3. Knetounas creHka.
CrtpykTypa u QyHKIIUN KIETOYHOM
CTEHKU pacTeHUH, TpUOOB.
JlemoHCTpauuu

Tabmuik! u cxembl: «CTpoeHue
DYKapUOTUYECKON KIeTKN», «CTpoeHHe

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHATUM: TUTa3MaTHYeCKasi MeMOpaHa
(mmasmanaeMma), )KUJIKOCTHO-MO3andHas
MO/IeJib, MeMOpaHHbIE OEIKU
(nepudepuyeckne, UHTErpPAIbHBIE),
TIIMKOKAIMKC, Tuddy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHAOLMUTO3,
(haronuTo3, MMHOIIUTO3, SK30IIUTO3,
KJIETOYHAs CTEHKA, IJ1a3MOJIECMBI,
CUMILIACT.

XapakTepu3oBaTb 0COOEHHOCTH
CTpoeHUs ¥ QYHKINUU 3YKaPUOTHUECKOM
KJIETKH; TPAHCIIOPT BEILLECTB

yepe3 Mia3MaTHYecKyr0 MeMOpaHy:
MMACCUBHBIN U aKTUBHBIN TPAHCHOPT;
paboTy OenKoB-KaHAJIOB; padoTy
HAaTPUN-KAIMEBOI'0 HACOCA; CTPYKTYPY U
(GYHKIIUM KIETOYHOM CTEHKH pacTeHHI
1 rpuboB
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YKUBOTHOM KJIeTKW», «CTpoeHue
PaCTUTENBHOU KIIETKH.
Ob6opyaoBaHme: CBETOBOM MUKPOCKOIT;
MUKpOIIpENapaTsl paCTUTEIbHBIX,
JKABOTHBIX KJIETOK.

IIpakTuyeckas padora

«M3y4yenne CBOMCTB KIETOYHOU
MeMOpaHbI»

5.3

[{uTorutazma u eé
OpraHOU/IbI

[Mutonna3ma. I{luto301b. LluToCKenerT.
JBmxeHne nuromniasmMbl. OpraHounabl
kieTku. OHOMeMOpaHHbIE OPTAaHOUIbI
KJIETKHU: SHJOIIa3MaTHYECKas CETh
(BIIC), anmapat ['oab1KuU, TU30COMBI,
UX CTpoeHHE U PyHKIMU. B3auMoCBs3b
OJTHOMEMOPAHHBIX OPTaHOMIOB KIJIETKHU.
CtpoeHue rpanyJIsipHOTO PETUKYIIyMA.
Mexarnusm nanpaesnenus benxos 6 IIIC.
Cunre3 pacTBopuMbIX 0enkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [ maakuii
(arpanyJIsIpHBIN ) SHIOTIA3MATHIECKUN
petuxynyM. CexkpetopHas PyHKIIUS
anmapata [onbmxu. Moougurayus
benxos 6 annapame I ov0dicu.
Copmuposka benkos 6 annapame
Tonvooicu. TpancnopT BEIIECTB

B KJIETKE. BaKyou pacTUTENIbHBIX
kieTok. Kiierounslii cok. Typrop.

PackpbiBaTh copiep:kaHrue TEPMUHOB U
MOHSITHN: IIUTOIIJIa3Ma, IIUTO30JIb,
IUTOCKEJIET, KOMIIApPTMEHTHI,
OpraHOM/IbI, PHIOTIIIA3MAaTUYECKAsI CETh
(BIIC), anmapat 'oab1Ku, TU30COMBI,
BaKyO0JIb, puOOCOMBI, aBTOJIN3,
BE3UKYISIPHBIN TPAHCIIOPT,
MIEPOKCUCOMBI, KIICTOYHBIA COK, TYprop,
MUTOXOHJPUH, KPUCTBHI, TIIACTUIBI,
XPOMOTIIACTHI, JIEHKOIIACTHI,
XJIOPOILJIACTHI, CTPOMA, TPAHBI,
TUJIAKOU]I, JTaMeIla.

XapakTepru30BaTh IUTOILIA3MY
DYKapUOTUYECKON KIICTKH;
KJIACCU(PUITMPOBATH OPTraHOUIbI

B 3aBHCHMOCTH OT OCOOCHHOCTEH UX
cTpoeHus (0THOMEMOpaHHBIE,
IByMeMOpaHHbIe, HEMEMOpPaHHBIE);
OIMUCHIBATh (PYHKIIUU KaXKIOTO
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[TomyaBTOHOMHBIE OpPTraHOU/IbI KJIETKU:
MUTOXOHAPHH, TUIACTH/IBI.
IIpoucxoorcoenue mumoxonoputi u
naacmud. Cumbuocernes

(K.C. Mepeoickosckuii, JI. Mapaynuc).
Crtpoenue U pyHKIIUU MUTOXOHAPUHN U
ractul. [lepBuunbie, BTOpUYHBIC U
CJIOKHBIE TIJIACTUIBI
(OTOCUHTE3UPYIOIIUX DYKAPUOT.
XJIIOpOIUIACTHI, XPOMOILIACTHI,
JICUKOILJIACTHI BBICIIUX PACTEHUN.
JleMoOHCTpaL U1

[Hoptpetsi: K. C. MepeXKOBCKUI,

JI. Maprynuc.

Tabnuitel u cxeMbl: «CTpoeHHE
IYKAPUOTHUYECKOM KIETKNY, « CTpoeHnEe
JKUBOTHOM KJIETKN», «CTpoeHue
pacTUTENbHOU KIETKW», «CTpoeHue
MUTOXOHIPUI.

Ob6opynoBaHme: CBETOBOM MUKPOCKOTT;
MUKpOTMpenapaTbl paCTUTEIbHbIX,
KUBOTHBIX KJIETOK.

IIpakTueckas padora

«M3ydyenue NBUKEHUS ITUTOTIa3Mbl

B PACTUTEJIBHBIX KJIETKAX).
JlabopaTopHasi paGora
«HccnenoBanue miazmoinsa

OpraHoW/a B KJIETKE.

OOBICHATH COOBITHS, CBI3aHHBIC

C BHYTPUKJIETOYHBIM MUIIEBAPECHUEM,
€ro 3HaYeHue ISl OpraHu3Ma.
OTtMeuaTh 3HaUCHHUE IIUTOCKEIICTA;
XapaKTepU30BaTh €ro JIEMEHThI
(MUKPOTPYOOUKH, MUKPO(DUITAMEHTHI,
MPOMEKYTOUYHBIE (DUITAMEHTHI ), KX POJIb
B )KM3HEEATETPHOCTH KIICTOK U TKaHEH
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" ACIIIa3MOJIN3a B paCTUTCIIbHBIX
KIJIICTKax»

5.4 | HemeMOpaHHBIC HememOpanHbIe OpraHOU bl KJIETKA PackpbiBaTh cojiepkaHre TEPMUHOB U
OpraHOMJIbI KJIIETKH Ctpoenue U QyHKIIUM HEMEMOPAHHBIX | IOHATHIA: prOOCOMa, ITOIUCOMA,

OpPTraHOUJIOB KIIETKH. PuGocoMmsl. MHUKPOTPYOOUKH, TyOYyJINH, KIETOYHBIN
IIpomescymounvie gpuramenmeoi. 1eHTp (IIEHTPOoCcOMa), IICHTPUOIIH,
MukpodunameHTsl. AkmuHogvle neHTpocdepa, KryTuku, pEeCHUUKH,
Muxpoghunamermol. MpllIeUHbIC 0a3alibHOE TEJIbIIE.
KIJICTKU. AKMUHOBble KOMNOHEHMbl XapakTepu3oBaTh HEMEMOpaHHbIE
HeMbIUUEYHbIX KIEeMOK. OpTaHOWIbI KJIIETKH, UX CTPOCHHE U
Mukpotpy6ouku. KinetouHslii eHtp. byHKIMH
CTpocHHE U IBIKCHUE KT'YTUKOB H
pecHu4ek. MukpoTpyoouku
uuToriasMel. LlenTpuons. benku,
accoyuuposanHvle ¢
MUKpoguiamenmamu u
Mmuxpompyboukamu. Momophwie benxu.
JleMoOHCTpaLun
Tabnuiel u cxembl: «CTpoeHUE
KUBOTHOM KIIETKW», «CTpOeHUE
PaCTUTEIBHOU KIIETKU

5.5 | Ctpoenue u pyHKIIMU Anpo. ObGonouka sapa, XpOMaTHH, PackpbiBaTh cosiepkaHre TEPMUHOB U

saapa

KapyoIuIa3Ma, sJIPBIIIKH, UX CTPOCHHE
u GyHKIMA. S nepHbIil 0eTKOBbIN
Mmatpukc. [IpocTpancTBeHHOE
PacCIoJIOKEHUE XPOMOCOM

B UHTEP(a3HOM sIpe.

MOHSTHUH: PO, sAepHAst 000JI0UKa,
sJIEpHbIE TTOPbI, HYKJIEOIJIa3Ma
(kapuornia3zma), FeHOM, XpOMAaTHH,
yXpOMATHUH, T€TEPOXPOMATHH,
AJIPBILIKO, XPOMOCOMBI, IEHTPOMEDPA,
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Dyxpomamun u 2emepoxpoManmuH.
benku XxpoMaTrHa — TUCTOHBI.
Junamuxa sdepnoii 060104KU

6 mumose. Aoepuwiii mparcnopm.
Knerounsie BKIIFOUEHMUS.
JdemMoHcTpauuu

Tabnuitel U cxeMbl: «Sapox»

KHHETOXOP, KJICTOYHBIC BKIIFOUCHUSI.
XapakTepu30BaTh KJICTOYHOE PO KaK
IIEHTP yNPaBICHHUSI
KU3HEICITEIIbHOCTRIO KIICTKH;
TCHETUYCCKUH ammapaT KJIETOK
AYKapHoT, CTPOCHUE U (PYHKITUU
XPOMOCOM.

OnuceIBaTh CTPYKTYPHI SApa U X
B3aMMOCBSI3b C OpTraHOUIAMHU
IIUTOTLJIA3MBbI

5.6. | CpaBHuTENBHAS
XapaKTepUCTHKA
KJIETOK DYKapuOT

CpaBHuUTENbHAS XapaKTEPUCTUKA
KJIETOK 3YKapHOT (PaCTUTEIbHOM,
YKUBOTHOM, TpPHOHON).
JleMoOHCTpaLun

Tabauue! u cxembl: «CTpoeHue
IYKAPUOTUYECKOMN KIIETKW,
«CTpoeHue )KMBOTHOU KJIIETKI,
«CTpoeHMne paCTUTENBHOM KIETKN.
ObopyaoBaHme: CBETOBOM MUKPOCKOTT;
MUKpOIpenapaTbl paCTUTENbHBIX,
JKUBOTHBIX KJIETOK.

Jlaboparopnasi padora
«3yuenue cTpoeHus KIIETOK
Pa3IUYHBIX OPraHU3MOB)

XapakTepu30BaTh TUIIBI KIETOK
DYKapHOT: pacTUTEIbHAS, JKUBOTHAS,
rpubHasi.

CpaBHUBaTh MEXIy COOOW CTpOEHUE U
KU3HEICATECITHOCTh 3YKapPUOTHICCKUX
KJIETOK U POJIb TPOKAPUOT

B OMOIIEHO3aX

HToro yacoB o teme
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Tema «O0MeH BE€IIECTB U NIPEBPAILICHUE SHEPI'UHA B KIECTKE)

6.1

OOMeH BeIeCTB —
MeTa00IM3M

3

AccuMUIISAUNS U TUCCUMUTISLNAS —
JIB€ CTOPOHBI MeTaboM3Ma. THUrib
oOMeHa BEIIeCTB: aBTOTPOGHBINA U
rerepoTpodHbIN. YyacTre kuciopoaa
B OOMEHHBIX TIPOIIeCCax.
DHepreTudeckoe ooecrneyeHne KIeTKH:
npeBpaiieHue AT® B 0OMeHHBIX
nporeccax. @epMeHTaTUBHBIN
XapakTep peakiuil KIETOYHOTO
MeTtabonn3ma. epMeHThI, UX
CTPOEHHUE, CBOMCTBA U MEXAHU3M
nerictBus. Kopepmentsl. Otnuyus
(hepMEHTOB OT HEOPraHUYECKUX
KaTaJIu3aTopoB. belKkn-akTUBaTOPhl U
OENKU-UHTUOUTOPBI. 3aBUCUMOCTD
CKOPOCTH (DepMEHTATUBHBIX pEaKIUid
OT Pa3MUYHBIX (PaKTOPOB.
JleMoOHCTpaLun

Tabauub u cxembl: «POTOCUHTES,
«DHEPTeTUYECKU OOMEHY,
«buocuntes 6enkay, «CTpoeHue
bepmeHTay, « XeMOCUHTE?Y.
Ob6opynoBaHme: CBETOBOM MUKPOCKOTT;
000pyI0BaHUE JJIsI TPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX
MUKPOIpPENapaToB.

PackpbiBaTh cojiep:kaHrue TEPMUHOB U
MOHATHM: OOMEH BEIIECTB
(MeTaboIM3M), AaCCUMUIISIITUS
(aHab0JIM3M), WM TUTACTUYCCKUM
0OMEH, TUCCUMUIIALINS (KaTaOOoIU3M),
WJIM DHEPreTUYEeCKU OOMEH,
aBTOTPO(BI, TeTEPOTPOdBI, aHAPPOOHI,
a’poObl, PEepMEHTBI, AKTUBHBIN LIEHTP,
cybcTparHas crielu(puIHOCTb,
Ko(epMeHThI, OENIKU-aKTUBATOPHI U
OEJKU-UHTHOUTOPBI.

[TepeuncnsaTb 0COOEHHOCTH
MJIACTUYECKOTO M SHEPTETHIECKOTO
oOMEHa B KJIETKE; yCTaHABIMBATh
B3aMMOCBSI3b MEXK/Ty TUIACTUYECKUM U
YHEPreTUYECKUM OOMEHOM.
PaznuyaTh TUIIBI OOMEHA BEIIIECTB:
aBTOTPO(MHBIN U TeTepOTPOPHBII.
IToka3eIBaTh pOJIb KUCIOPOIA

B OOMEHHBIX TIPOIIECCax.
Cxemarnyecku n300paxaTh CTPOCHUE
dbepmenra.

Otnmruath hepMeHTHI
OT HEOPTAaHUYECKUX KaTaTu3aTOPOB U

OonpcACIsITL NX POJIb
B Q)YHKHI/IOHI/IPOBaHI/II/I KHBBIX CUCTEM,
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JlabopaTopHasi paGora

«/3yueHune KaTauTHIeCKON
aKTUBHOCTH ()EPMEHTOB (Ha IpUMeEpe
amMuIIa3bl WIK KaTaiaasbl)y.
JlabopaTopHasi paGora

«M3yueHne pepMEHTATUBHOIO
pacuIeIUIEHNs IEPOKCH 1A BOJIOPOJA

B PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

B IPOMBIIIIJICHHOCTH, B METUIINHE,
B ITOBCEIHEBHOM »KU3HH YEJIOBEKA.
CTaBUTh SKCIIEPUMEHT I10 BBISIBIICHUIO
KaTaJUTHYECKOH aKTHBHOCTH
MEPOKCHUAA3BI, aMUIIA3bI, OOBSICHATD
MOJIYYCHHBIC PE3YJIBTATHI

6.2

ABTOTpO(HBII THIT
0oOMeEHa BEIIECTB.
doToCUHTE3

[lepBUYHBIN CUHTE3 OPTaHUYECKUX
BemiecTB B ki1eTke. DoTocuHTE3.
AHnoxcueennwlii u okcucenHviu
gdomocunmes y baxmepuil.
Cseemocobuparowue nuemeHmol u
nUSMeHmvl peaKyuoHH020 YeHmpd.
Ponp xsopomnactoB B mpouecce
dborocunTe3a. CBETOBAsI U TEMHOBAS
daswl. Pomoovixanue, Cs-, Cy-

u CAM-munwvt hpomocunmesa.
[IponykTuBHOCTH DOTOCUHTESA.
Bnusnaue pa3znunanbix (akTopoB

Ha CKOpPOCTh (DOTOCHHTE3a. 3HAUCHUE
dboTocuHTE3A.

JlemoHCTpauuu

IToprperst: JIx. [Ipuctin,

K. A. Tumupszes.

Tabmuiel 1 cxembl: «DoTOCUHTER)»

PackpbiBath cosiepkaHre TEPMUHOB U
NOHATUH: (POTOCUHTE3, (Pa3bl
dboTocuHTE3a (CBETOBasI, TEMHOBAs ),
dbortonms, hochopuaupoBanue, UK
KanbBuna, HAJ[®+ (nepenocuuk
BOJIOPO/IA).

XapakTepu3oBaTh IJIACTHYECKUI 0OMEH
Kak dtalr o01ero oOMeHa BEIIeCTB;
coObITHs (hOTOCUHTE3A (PEaAKINH
CBETOBOI M TEMHOBOH (ha3); poib
XJIOPOIIACTOB B MpolLiecce
dhoTocuHTE3A.

BBISABIATH MPUYMHHO-CIICACTBEHHBIC
CBSI3M MEK/Ty IOTJIOIIEHUEM COTHEUHOU
DHEPTUH XJIOPODUIIIOM ¥ CHHTE30M
Mouiekys1 ATO.

CpaBHUBaTh UCXO/IHBIC BEIIIECTBA,
KOHEYHBIE MTPOIYKThI U YCIOBUS
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MPOTEKAHUS PEAKIIHI CBETOBOU U
TeMHOBOM ¢a3 ¢poTocHHTE3A.
YcTanaBnmuBaTh B3aUMOCBSI3b MEXKITY
(OTOCUHTE30M U JIbIXaHHUEM; CBETOBOM
¥ TEMHOBOM peakuusiMu (OTOCUHTE3A.
OrneHnBaTh 3HAYCHUE (POTOCHHTE3A
IUTS KU3HU Ha 3eMiie

6.3 | ABToTpOo(HBII THI XemocuHres. PaznooOpaszue PackpeiBaTh coepkaHne TEPMUHOB U
oOMeHa BEIECTB. OpPraHU3MOB-XEMOCHHTETUKOB: MNOHATUI: XEMOCHHTE3.
XeMOCHHTE3 HUTpUPULUPYIOIIHE OaKTEpUH, OOBSICHUTH CYIIHOCTh XEMOCHUHTE3A,
XKene300aKTepUH, CepoOaKTEPHH, pacKpbIBaTh €T0 3HaUeHHE B Orocgepe.
BOJIOPOJHbIE OaKTEpUH. 3HAUCHHE [IpuBOINTH MpUMEPHI
XEMOCHHTE3A. XEMOCUHTE3UPYIOLINX OaKTepuii
JleMoOHCTpaLun (HuTpUdUIMpYIOLIE OaKTEepuH,
[Hoptpetsi: C. H. Bunorpaackui, xKene3z00akTepun, cepodaKTepun,
I'. A. 3aBap3uH. BOJIOPOJIHBIE OAKTEPHH) U
Tabauib! 1 cxembl: «DOTOCUHTESY, XapaKkTepu30BaTh UX
«XEeMOCUHTE3» KU3HEICATEIIbHOCTD.
Jlaboparopnasi padora CocTaBnsaTh ypaBHEHUS pEaKIUi
«CpaBHeHue npoieccoB GOTOCUHTE3a U | XEeMOCHHTE3a.
XEMOCHHTE3a» CpaBHMBaTh XEMOCHHTE3
¢ (hOTOCHHTE30M
6.4 | DHepreTUYCCKUiA AHaspoOHbIE OpraHu3Mbl. Busl PackpsiBaTh copep:kaHre TEPMUHOB U
oOMeH — Oposxenust. [IporykThl OpOKEHUS U X | TIOHSATHUI: 3TaIlbl SHEPTETUUECKOTO
JTUCCUMMIIALINS UCITIOJIb30BAHUE YEIIOBEKOM. 0oOMeHa — OJITOTOBUTEIIBHBIH,

AHa’poOHbIE MUKPOOPTaHU3MBI KaK
O0O0BEKTHI OUOTEXHOJIOTUHU U

OECKHUCIIOPOAHBIN (aHadPOOHBII),
KHUCTIOPOIHBIN (a3pOOHBIN); TITUKOIN3,
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BO30yIUTENN OOJIC3HEH.

AspoOHbIE OpraHU3MBbI. DTarbl
HHEPreTUYECKOro oOMeHa.
[ToaroroBurtenpHbIN 1Al [ TMKOINA3 —
OECKUCIIOPOIHOE paclleIieHre
TJIFOKO3BI.

buoniornueckoe OKUCIEHUE, WU
KJIETOYHOE AbixaHue. Posb
MUTOXOHAPHI B TIpolieccax
OMOJIOTMYECKOTO OKUCIICHUSI.
[{uKIMYEeCKHE peaKknu.
OxucnurensHoe hochopUuupoBaHue.
IHepeuss MeMOpanHo20 epaduenma
npomonos. Cunmes AT®: paboma
npomonHou AT®-cunmaswl.
[IpeumyiecTBa a3poOHOTO MyTH
oOMEHa BEIIECTB Mepel aHAIPOOHBIM.
O} hHeKTUBHOCTH YHEPTETUUECKOTO
oOMeHa.

JlemoHCTpauuu

[Hoptpetsl: B. A. DHrensrapar,

IT. Mutuemn.

Tabyuiibl ¥ cXeMbI: « JHEPTeTHUCCKUI
0oOMEHn».

Jlaboparopnasi padora

«CpaBHEHUE MPOIIECCOB OPOKEHUS
JIBIXaHUS)

OposkeHue, OMOJI0TrHUYECKOe OKUCICHHE
(mpixanue), ki Kpeobca,
oKucIuTeNbHOE (hochopunrpoBanue,
MIPOTOHHBIN TPAUEHT, TPOTOHHAS
AT®-cunTaza.

[lepeuncnarb 0COOEHHOCTH
HEPreTHUECKOr0 OOMEHA B KIIETKE.
OnuceIBaTh ATaAIbl YHEPTETUYECKOTO
oOMeHa (MOArOTOBUTEIbHBIMN,
OECKUCIOPOIHBIN, KUCIIOPOIHBIN) U
CpPaBHUBATH UX MEXIY COOOM.
XapakTepu30BaTh peakluy MIUKOIN3a,
OpOoKeHHUsI, KJICTOYHOTO JIbIXaHHUS.
YcTaHaBIMBaTh B3aMMOCBSI3b MEXTY
TJIMKOJIN30M, KJICTOYHBIM JIbIXaHUEM U
cuHTe30M MosieKkysn ATO.

CocTaBnsiTh ypaBHEHHUS OCHOBHBIX
ATANOB YHEPreTUUECKOT0 OOMEHa

B KJIETKE.

PaccunThIBaTh SHEPTETUUECKYIO

() PEKTUBHOCTD IITUKOJIU3A U
OMOJIOTUYECKOTO OKUCITIECHUSI.
Ha3pIBaTh NCXO/THBIC BEIIECTBA,
KOHEYHBIC TTPOTYKTHI U yCIIOBUS
MPOTEKaHUS PEAKIIMA YSHEPTETHICCKOTO
oOMeHa.

CpaBHHBaTh SHEPrETUYECKYIO
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3 PEeKTUBHOCTH OECKUCTIOPOTHOTO U
KHUCJIOPOJIHOTO 3TANOB KOHEUHBIE
INPOAYKTHI M YCIOBUS MPOTEKAHUS
peaxIuii 3HePreTHIECKOro 0OMeHa
HHEPreTUIecKoro ooMeHa

Hroro yacoB no teme 9
7 | Tema «HacnencrBeHHast uH()OpMALMS M PeaIu3alus €€ B KIeTKe»
7.1 | Peakuuu MaTpudHOTO 2 Peakiiun MaTpu4HOTO CHHTE3A. PackpsiBaTh copepkaHre TEPMUHOB U
CUHTE3a [IprHIUIT KOMIIJIEMEHTAPHOCTH IOHSITUN: T€H, TCHETUYECKUN KOJ,

B PEaKIUAX MAaTPUYHOTO CUHTE3A.
Peann3anusa HaciieICTBEHHOMN
uHpopmaruu. ['eneTnyeckuii Ko, ero
cBoricTBa. TpaHckpunus —
matpruuHbii cuaTe3 PHK. [TpuHnmmns:
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTb,
aHTUTIAPALIEIIHBHOCTD,
acUMMETpUYHOCTb. Co3pesaHue
mampuunvix PHK 6 syxapuomuueckou
knemxke. Hexooupyrowue PHK.
JlemoHCTpauuu

[Toptpert: H. K. Konb1os.

Tabnuib 1 cxeMsbl: «brocunTes
Oenka», «I eHeTHYECKHUI KO

KOJIOH (TPUILIET), CTON-KOIOHBI,
MaTpuliia, MAaTPUUHBIA CUHTE3,
tpanckpunuus, PHK-nommmepasa,
MIPOMOTOP, CIJIAWCUHT, UHTPOH, DK30H.
XapakTepu3oBaTh peaKIui MATPUIHOTO
CHHTE3a, CBOMCTBA I'€HETHYSCKOTO KOJIa.
OnuchIBaTh TaNbl TPAHCKPUTILIUUA U
TPAHCJISIUM; YCTAHABINBATh
B3aMMOCBSI3b MATPUUYHBIX PEAKIIUN

B KJIETKE; CXeMaTHYECKU U300paKaTh
MaTpUYHbIE PEAKIIUN TPAHCKPHUIILIUY U
TPAHCIIALINU.

Penrate Onosiornyeckue 3agayu Ha
OIPEJICJICHUE TTOCIIEI0BATEILHOCTH
nykieotu0oB JIHK nu MPHK, npumenss
3HAHUS O PEAKIMSIX MATPUIHOTO
CHHTE3a, TCHETUUECKOM KOJIC,
MPUHIIUIE KOMIUIEMEHTAPHOCTHU
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7.2 | Cunres 6enka Tpancisuus u e€ sTanbl. Yyactue PackpbiBath coepxaHue TEPMUHOB U
tparcnopTHbiX PHK B OnocunTese MOHSATUH: TPAHCIIAINS, aHTUKOJIOH,
Oenka. YcaoBusa OmocuHTe3a Oeka. TPHK, amunoamuin-tPHK-cunaTeTasa
KonupoBanne amuHOKHUCIOT. Poib (xomaza), nomupudocoma (ojsmcoma).
pubocoM B OMOCHHTE3E OerKa. XapakTepru3oBaTh CBOMCTBA
JleMOHCTpauK TFeHETUYECKOro KO/a.
Tabauiel u cxembl: «brocuHTE3 OnuceIBaTh ATAMbl TPAHCIISILIUY U
Oenkay, «I 'eHeTHYECKHU KO CXeMaTHYeCKH N300pakaTh MaTPUUIHBIC
pEeaKIMK TPAHCIISIUH.
Pemiats Ononornueckue 3agaqu
Ha onpeeneHne aHTuKogoHoB TPHK,
MOCJICTIOBATEIFHOCTH aMUHOKHCIIOT
B MOJIEKYJIe OeKa, MPUMEHSISI 3SHAaHUS
O peaKIMsIX MAaTPUYHOTO CUHTE3a,
TCHETHYECKOM KOJIE, TPUHITUTIE
KOMITJIEMEHTAPHOCTU
7.3 | MexaHu3MbI CogpemenHvlie npeocmasienus. PackppiBath conepkaHie TEPMUHOB U

9KCIIPECCHUHU I'CHOB

0 cmpoeHuu eenos. OpraHu3anus
TeHOMa Y MMPOKAPUOT U DYKAPHOT.
Perymsiius akTHBHOCTH TEHOB

y IpokapuoT. ['unoresa onepona

(d. Kako0, XK. Mano).

MonexynsapHvle mexanuzmvl IKCnpeccuu
2eHo8 y aykapuom. Ponb xpomamuna

8 pe2ynayuu pabomsl 2eno8. Perynsuus
OOMEHHBIX MPOIIECCOB B KIIETKE.
Kierounslit romeocras.

MOHSITUI: OIIEPATOP, OIEPOH,
CTPYKTYPHBIC I'€HBI, IPOMOTOP,
penpeccop.

OnuceIBaTh CTPYKTYPY reHOMaA
MIPOKAPHUOT; XapaKTepU30BaTh padoOTy
WHIYIIHOEITEHOTO U PEIPECCUOEIIBHOTO
OIepoHa.

BhIACIATE CTPYKTYPHYIO U
PETYJIATOPHBIC YaCTH FeHa DYKapHOT.
CpaBHHBaTh TPOIECCHI SKCITPECCHH
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JleMoHCTpaLuu
Tabauuel ¥ cxeMbl: «brnocuaTE3
Oenkay, «I eHeTHUEeCKHUI KO

TCHOB y MTPOKAPUOT U DYKApHOT.
XapakTepu30BaTh TUNIOTE3Y ONIEpOHA
(d. XKaxko0, XK. Mano).

OnuceIBaTh MEXaHU3M TOICPKAHUS
KJIETOYHOT'O TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
HNudopmannonnas
onosorus

Bupycel — HekteTouHbIe (POPMBI )KU3HU
u oOnuraTtHble apa3uthl. CTpoeHue
MPOCTHIX U CIIOKHBIX BUPYCOB,
pETPOBUPYCOB, OakTeprnoaros.
Kuznennwiii yuxn J{HK-cooeporcawjux
supycoe, PHK-codepoicawux supycos,
baxmepuogacos. Obpamuas
MPAaHCKpunyus, pesepmasa,
unmezpasa.

BupycHsbie 3a0051eBaHMs YeIOBEKa,
JKUBOTHBIX, pacTtennil. CITN /I,
COVID-19, comnanbHbie U
METUITMHCKHE MPOOIJIEMBI.
buoungopmamura: unmezpayus u
ananu3z bonvuux maccusos («bigdata»)
CMPYKMYPHBIX OUOI02UYECKUX OAHHBIX.
Hanomexnonoeuu 6 buonoeuu u
meouyune. IIpoepammupyemobie
dyukyuu 6enxos. Cnocobwvl 0ocmasku
JieKapcms.

JleMoOHCTpanun

[Toptper: J. U. IBaHOBCKUIA.

PackpbIBaTh copepkaHue TEPMUHOB U
MOHSATHI: BUPYC, BUPHOH, CEP/ILIEBUHA,
Karcu, oopaTHasi TPAaHCKPHUIIIIHS,
pPETPOBUPYCHI, OaKTepruOdar, BUPYyC
uMMmyHoaeduiuTa yenoneka (B1Y),
MPUPOJHO-0YaroBble HHPEKIINH.
XapakTepu3oBaTh BUPYCHI,
PETPOBUPYCHI U OaKkTeprodaru Kak
BHYTPHUKJIETOUHBIX MMAPA3UTOB
MPOKApHOT U IYKAPUOT.

W3naraTh runoTe3sl 3BOJIOLIMOHHOTO
IIPOUCXO0XKIEHHUSI BUPYCOB.
OnuceIBaTh MEXAHU3M B3aUMOJICHCTBHUS
BHUpYCa U KJIETKU, MHPEKIIMOHHBIH
BUPYCHBIN IIpOLECC.
XapaxkTepu3oBaTh MEXaHU3MBbI
BEPTUKAJILHON U TOPU3OHTAIIBHON
nepeaadr BUPYCOB; 3a00JI€BAHUS
’KUBOTHBIX U PACTCHH, BHI3bIBAEMbIC
BHUpYyCamH.

HasbiBaTh BUpycHbI€ 3a00€BaHus,
BCTPEYAOUIUECS Y YETIOBEKA: TPUIIII,
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Tabnuipel U cxeMbl: «I eHeTHUeCcKui
Kol», «Bupycei», «bakrepuodarmy.
IIpakTuyeckas padbora
«Co3ganue MoJIesd BUPYCa»

KJICIIIEBOM DHIE(aTUT, TeTIaTHT,
COVID-19, CIIUA.

CoOmroath mpaBuiia MOBEACHUS

B OKpY’KaloIlel MPUPOTHOH cpeie, Mep
pO(UIAKTUKY PACTIPOCTPAHCHHSI
BUPYCHBIX 3a00JIeBaHUH (B TOM YHCIIC
BUY-undexiun)

Hroro

qacCoOB II0 TEMC

9

Tema «’Kn3HeHHBIH UK KJIETKI»

8.1

JKY3HEeHHBIN UK
KJIETKH

1

KneTounslil HUKII, €ro MepruoIbl U
perymsinus. Matepdaza u MUTO3.
OcoOeHHOCTH TTPOIIECCOB,
MpOTEKaIUX B HHTEp(ase.
IToaroroBka KJIETKHU K JEJICHUIO.
[IpecunTeTnyeckuii
(MOCTMUTOTUYECKHUI ), CHHTETUUECKU I
1 NOCTCUHTETUYECKUM
(MpeMUTOTUYECKUI) TIEPHO,TBI
uHTEp(Pa3bI.

JlemoHCTpanuu

Ta0auis! ¥ cxeMbl: « KHU3HEHHBIN 1K
KJIEeTKN», «MHUTO3»

PackpbiBaTh cofiepkaHue TEPMUHOB U
MOHSATUH: KIETOYHBIN ITUKJII, UHTEpda3a.
[lepeuncnarh nepuobl 5KU3HEHHOTO
[MKJIa KJIETKU U XapaKTEePU30BaTh
IIPOTEKAIOIIME B HUX MPOLIECCHI

8.2

MarpuuHsbIil CUHTES
JIHK. Xpomocomsl

Marpuunsiii cunre3 JJHK —
pemukanus. [I[pyuHIMOb pernavkanum
JHK: xoMmieMeHTapHOCTb,
MOJIyKOHCEPBATUBHBIA CUHTE3,
aHTUIIAPAIUIENBHOCTh. MexaHu3m

PackpbiBaTh cofepkaHue TEPMUHOB U
MOHATUH: peruMKanus (peayIIuKaius),
KOMILJIEMEHTAPHOCTb,
aHTUIIAPATUIETBHOCTb,
JIHK-nonumepasa, Tenomepa,

63




denepanbhas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOnEéHHBIH YPOBEHB)

permukanuu JTHK. Xpomocomsl.
Crpoenune xpomocoMm. Tenomepsl U
TeroMepasza. XpOMOCOMHBIN HAOOp
KJIETKW — KAPUOTHUIIL. [JUTIIIOUTHBIN U
raruIOUIHBIM HA0OPHI XPOMOCOM.
['omonornunsie xpomocomsl. [1omoBBIE
XPOMOCOMBL.

JleMoOHCTpaL U1

Tabsuiibl u cxembl: «KU3HEHHBIN IIUKIT
KJIETKN», « CTPOCHUE XPOMOCOMY,
«Pemmukanms JIHK».

Oob6opynoBanme: CBETOBOM MUKPOCKOTT;
MUKpomnpenapatsl: « MUTO3 B KJIETKaxX
KOpELIKa JIyKay.

Jlaboparopnasi padora

«M3yyenre XxpoMOCOM Ha TOTOBBIX
MUKpOIIpenapaTax»

pEIUTMKAIMOHHAs BUJIKA, XpOMOCOMA,
XPOMOCOMHBIN Ha0Op, HYKJIEOCOMBI,
CECTPUHCKHUE XPOMATHU/IbI, LICHTPOMEPA,
KapHUOTHIL, TATUIOUIHBIN U JUTITIONTHBIH
Ha0Op XpOMOCOM, TOMOJIOTHYHBIC
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOEHUE XPOMOCOM,
KapUOTUIIOB OPTraHU3MOB.
[lepeuncnsaTh NPUHIUIIBI PEITUKALIUN
JIHK 1 naBaTh UM coaepxKaTelibHyIO
XapaKTEPUCTHKY.

OnuchIBaTh MEXaHU3M PETUTUKAIIUN
JIHK.

Cxemarnyecku n300paxaTh CTPOCHUE
MeTadazHoil XpOMOCOMBI.

Paznuuats XpoMocombl

Ha MUKpOITpenaparax u
MUKpodoTorpadusx

8.3

JleneHue KIeTKU —
MHTO3

Jlenenue kjeTku — MuTo3. Ctaauu
MHTO3a U POUCXOAIINE B HUX
npouecchl. Tumnsl Muto3a. Kapuokunes
U [IUTOKUHE3. buojgornyeckoe
3HAUCHHUE MUTO3A.

JlemoHCTpauuu

Ta0auiel ¥ cxeMbl: « KU3HEHHBINA [IUKIT
KIIETKN», «CTPOCHUE XPOMOCOMY,
«Pemnukanusa JJHK», «Muto3y.

PackprIBath conepkaHie TEPMUHOB U
MOHSTUI: MUTO3, Tpodasa, Meradasa,
anadasa, Tenodasa, KApUOKUHE3,
IIUTOKWHE3, BEPETCHO JICJICHUS,
MeTadaszHas miIacTuHKa, 6opo3aa
TCTICHMSI.

[lepeuncasTh MoOCIEI0BATEILHOCTD
CTaJInii MUTO3a U OTHCHIBATh
MPOUCXOSIINE Ha HUX MTPOIECCHI.
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Ob0opynoBaHme: CBETOBOM MUKPOCKOIT;
MUKponpenaparbl: «MUTO3 B KIETKaX
KOpEIIKa JTyKay.

JlaGopaTtopnas paGora

«Habnronenre MuTo3a B KJleTKax
KOHYHMKA KOpeIlIKa JyKa (Ha TOTOBBIX

CpaBHUBAaTh 0COOCHHOCTH IIPOTEKAHUSI
MHUTO3a B PACTUTEIBHBIX U )KUBOTHBIX
KJIETKaX.

OOBACHIATH OMOJIOTMYECKUN CMBICIT
MHTO3a.

Pa3nuuarte ctagnu MuToO3a

MUKpOTIperapaTax)» Ha MUKpOTIpenaparax u
MUKpodoTorpadusx
8.4 | Perymsmus 1 Perynsuus MATOTAYECKOTO LIUKIA PackpeIBaTh ColepKaHUE TEPMUHOB U

YKU3HCHHOTO ITUKJIa kieTku. [IporpaMMupyemas KJIeTouHasl | TIOHSATHI: anornTo3, mpoymdeparus,

KJIETOK rubesnp — anomnTo3. I pepeHIpoBKa.
Krerounoe s1po, XpOMOCOMBI, XapakTepru30BaTh PETYISAIINAIO
(GyHKIIMOHATbHAS TCHOMHMKA. MUTOTHYECKOTO ITUKJIA KIETKH.
Mexanusmol nporughepayuu, OOBSACHITH OUOJIOTUUECKUN CMBICIT
ougpepernyuposku, cmapeHnus u 2ubeny | 3arporpaMMHUPOBAHHON KJICTOUHON
knemok. «Lugpposas knemray — rubesny — arnornro3a.
ououHpopmamuveckue mooenu VYcranaBiauBaTh B3aUMOCBSI3b MEXKTY
@DYHKYUOHUPOBAHUS KIIEMKU. TrOMEOCTa30M KJIETOK U UX THOEIbIO
JleMoOHCTpaLun
Ta0auis! ¥ cxeMbl: « KHU3HEHHBIN UK
KIETKI», «CTPOCHHE XPOMOCOMY,
«Permmkanusa JTHK», «Mwuto3»

HToro yacos 1o teme 6
9 | Tema «CTPOEHUE U ®YHKIIUU OPTAHU3MOB»
9.1 | Opranusm Kak euHOE 1 buonorunyeckoe pazHoobpasue PackpeIiBatTh cojiep:kaHre TEPMUHOB U
Lenoe opranu3MoB. OJTHOKJIETOYHBIE, MOHSATHUI: OPTaHU3M, OpTaH, OPraHeIbI,

KOJOHHAJIbHBIC, MHOT'OKJICTOYHBIC

CUCTEMA OpPraHoOB, allliapar,
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OpPTraHU3MBI.
Oco0OEeHHOCTH CTPOCHHUS U
KUZHEAECATEIbHOCTU OJHOKIETOYHBIX
opranu3MoB. bakrepuu, apxeu,
OJIHOKJIETOYHBIE TPUOBI,
OJTHOKJIETOYHBIE BOJOPOCIIH, APYTUE
npotuctbl. KosloHnanbHble OpraHu3MBbl.
B3auMocCBsA3b 4aCTEl MHOTOKIJIETOYHOTO
opranu3Ma. TKaHU, OpTraHbl U CUCTEMBbI
opraHoB. OpraHusM Kak €JUHOE LEOE.
I'omeocras.

JleMoOHCTpaL U1

Tabauib! v cxeMbl: «OJTHOKIETOYHbIE
BOZOpOCIIN», K MHOTOKJIETOYHBIE
BOJOpOCINY, «bakrepun»,
«IIpocreitmmey, «OpraHbl IBETKOBBIX
pacteHunit», «CUCTEMBI OPraHOB
MO3BOHOYHBIX YKUBOTHBIX),
«BHyTpeHHEEe CTpOEHNE HACEKOMBIX).
O6opynoBaHme: CBETOBOM
MHUKPOCKOIT; MUKPOIIpEnapaThl
OJIHOKJIETOYHBIX OPIraHU3MOB; )KUBbBIE
AK3EMIUISIPbl KOMHATHBIX PACTEHUI;
repOapuu pacTeHUN pa3HbIX

OTJIEJIOB; BJIaXXHbIE MTPEnapaThl
YKUBOTHBIX

(byHKIIMOHATIbHAS CUCTEMA, TOMEOCTa3.
[lepeuncnsaTe CTpyKTypHO-
(byHKIMOHAIEHBIEC YacTH
OJIHOKJIETOYHBIX, KOJIOHUAJIbHBIX,
MHOT'OKJIETOYHBIX 1 MHOTOTKAHEBBIX
OpPTraHU3MOB.

XapakTepu3oBaTb 0COOEHHOCTH
CTPOCHHSI ¥ )KU3HEIEATETbHOCTH
OJTHOKJIETOYHBIX OpPraHU3MOB,
KOJIOHUAJIbHBIX, MHOTOKJIETOYHBIX U
MHOTOTKaHEBBIX OPTaHU3MOB.
CpaBHuBaTh MEX 1y COO0M
OJTHOKJIETOYHbIE, KOJIOHHAJIbHBIE,
MHOTOKJIETOYHbIE U MHOTOTKAHEBBIE
OpTaHU3MBI
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9.2 | Txkanu pacTeHHA Tkanu pacteHuil. TUIIBI paCTUTENBHBIX | PackpbIBaTh COAEpKaHUE TEPMUHOB U
TKaHeil: 0Opa3oBaTelibHAsl, TOKPOBHAS, | MOHSATUMN: TKaHb, YMUAEPMHUC, TPOOKa,
MPOBOASAIIAs, OCHOBHAS, KOpKa, J1y0, IpeBeCrHa, JPEBECUHHbBIC
MexaHnudeckas. OcobeHHoCTH BOJIOKHA, JTyOsSIHbIE BOJIOKHA, COCY/IbI,
CTpOCHHSI, PYHKITHI U PACTIONOKCHUS KAMEHHUCTBIE KIIETKU.
TKaHEW B OpraHax pacTeHUM. XapakTepu30BaTh TUIIBI PACTUTEIBHBIX
JleMoHCTpanun TKaHel: o0pa3oBaTelibHasi, IOKPOBHAS,
TabauIbl U CXeMBbIL: IIPOBOASAIIAS, OCHOBHAS, MEXaHUYECKAS;
«Tkanu pactennit», «Oprass HEPEYUCIISITH OCOOEHHOCTH UX CTPOEHUS
LIBETKOBBIX pacTeHU», «KKopHeBbIe Y BBITIOJIHAEMbIE (DYHKIIUH
cucteMbl», «CTpoeHHe cTe0s»,
«CTpO€eHHE JTUCTOBOM MIIACTUHKN.
Ob6opyaoBaHme: )KMBbIC DK3EMILISIPHI
KOMHATHBIX PACTEHHI; CBETOBOU
MHUKPOCKOII; MUKPOIIpENapaThl TKAHEU.
Jlaboparopnasi padora
«M3y4yeHne TkaHen pacTEHUID

9.3 | TxaHU )KUBOTHBIX U TkaHu )KUBOTHBIX U Yel0BeKa. THUIIbI PackpeiBaTh coziepkaHne TEPMUHOB U

YCJIOBCKA

YKMBOTHBIX TKAHEW: 3MUTENnaIbHasl,
COEIMHUTEIIbHAS, MBILLIEYHASI, HEPBHASI.
Oco0OeHHoCcTH cTpoeHus, QYHKIMMA U
PAaCIOJIOKEHUS TKAHEW B OpraHax
YKUBOTHBIX U YEJIOBEKA.
JlemoHCTpanuu

Tabauue! u cxembl: «Tkanu
KUBOTHBIX», «CKEJIeT 4eI0BEKa,
«[InmeBapurenpHas cucTeMay,

TOHSITUM: SIIUTEIINM, CEKPET,
MBIIIIEYHbIE BOJIOKHA, HEUPOH,
HEUPOIJIHS.

XapakTepu30BaTh TKAHU KUBOTHBIX U
YyeJI0BeKa: dIUTEINaIbHas,
COEIMHUTENbHAS, MBIIIICYHAsI, HEPBHAS;
MIEPEYUCIIATh OCOOCHHOCTH UX CTPOCHHMS
Y BBITIOJTHSIEMbBIC (PYHKIIUH
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«KpoBenocnas cucremay,
«/IprxaTenpHas cucteMa», «HepBHas
cucrteMay, «Koxay, «MpllieuHas
CUCTEMAY.

ObOopyaoBaHme: CBETOBOM MUKPOCKOIT;
MHKpPONpEnapaTsl TKaHEH.
JlaGoparopnas padora

«M3yuenne TkaHeu JKUBOTHBIX)»

9.4

Opranbl. CucTemMbl
OpraHoB

Opranbl. BeretatuBHbIC U
reHEepaTUBHBIC OPTaHbl PACTEHUM.
OpraHbl ¥ CHCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. yHKIINHT
OpPTaHOB U CUCTEM OPTaHOB.
JleMoOHCTpaLun

Tabuuib! U cxembl: «Opranbl
LIBETKOBBIX pacTeHUI», « KOpHEBBIE
cuctembl», «CTpoeHue cTedsy,
«CTpoeHue TMCTOBOM IJIACTUHKN,
«CKeneT uenoBeKay,
«IIumeBapuTtenbHas cCuCTEMay,
«KpoBeHocHas cucremay,
«JlprxarenpHast cucteMay,
«BwiaenurensHas cucremay», « Hepsuast
CUCTEMAY, « DHJOKPUHHAS CUCTEMAY.
Ob6opynoBaHme: )KUBbIC YK3EMILISIPBI
KOMHATHBIX PACTEHUH; TepOapuu
pacCTEHU pPa3HbIX OTAEIOB; CKEIETHI

PackpeiBaTh copepkaHle TEPMUHOB U
MOHSATUM: OpraH, KOPeHb, MoOeT,
I[BETOK, TIJI0], CEMsI, TTOJIOBBIE JKETE3HI,
MI0JIOBBIE IPOTOKH, KOITYJIITUBHBIE
OpraHbl, CHCTEMBI OPTaHOB.
XapakTepu30oBaTh BEreTaTUBHbBIE U
reHepaTHUBHBIC OPTaHbl PaCTEHUH,
COMATHYECKUE U PETYIATOPHBIE OPTaHBI
’KUBOTHBIX; [IEPEUUCIISITh OCOOEHHOCTH
WX CTPOCHHUS U BBITIOTHSEMBIC (DYHKITHH.
YcTaHaBiMBaTh B3aUMOCBSI3U MEXKIY
CTPOCHHEM OPraHOB U UX (PYHKLHAMHU.
Paznnuars BUIBI TKAHEH, OpraHbl U
CUCTEMBI OPTaHOB, B TOM YHCJIE
YyeloBeKa, Ha MUKpOTpernaparax,
BIIQXKHBIX MIpenaparax, repoapusx u
MukpodoTorpadusx, Tadbaumax,
MOJEIISAX U MYJISKaX
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MO3BOHOYHBIX; KOJUICKIIUH
0€CrO3BOHOYHBIX JKUBOTHBIX; BIIAXKHBIC
npenaparthbl >)KUBOTHBIX, CKEJIET
YeJioBeKa.

JlaGopaTtopnas paGora

«M3y4yenune opraHoB IBETKOBOTO
pacTeHus»

9.5

Omnopa tena
OpPraHU3MOB

Onopa tena oprann3moB. Kapkac
pactenuii. CKeneTbl OHHOKIECTOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX.
Hapy:XHbIi1 1 BHYTPEHHH CKEJET.
CTtpoeHue U TUIIBI COETMHEHUS KOCTEN.
JemoHCcTpanuu

Tabnuiel u cxembl: «CTpoeHHE
cTe0s», « CTpOoeHHE JINCTOBOM
MJIACTUHKNY, « CKEJIeT YeJI0BeKay.
Oo6opynoBaHme: CKeIeThI
MMO3BOHOYHBIX; BJIAYKHBIE MPETapaThl
JKUBOTHBIX; CKEJIET YEJIOBEKA;
PAKOBUHBI MOJUTFOCKOB; KOJIJIEKIIUU
HACEKOMBIX, UTJIOKOXHUX

PackpriBath copepkaHue TEPMUHOB U
MOHSITUH: OTIOPHBIE CUCTEMBI, 000JIOUKH
KJIETKH, PUOPHUILIBI, KapKac, HapyKHBIH
CKeJIeT (XUTUHOBBIHN MMOKPOB),
TUAPOCTATHYECKUN CKEIIET, BHYTPEHHUIN
CKEJIeT, KOCTH (JUTMHHbIE, KOPOTKHE,
TJIOCKKUE), COEIMHEHUS KOCTEH,
HETOBU)KHBIE (IIBBI),
MOJTYTIOIBH>KHBIE, TTOJBUKHbBIC
(cycraBsl), OTIEIBI CKEIeTa
MMO3BOHOYHBIX )KMBOTHBIX: Ueperl,
0CEeBOI ckeneT (M03BOHOYHUK, TPYAHAS
KJIETKa, XOpJ1a), 0sica KOHEYHOCTEH,
CBOOO/IHBIE KOHEYHOCTH.

OnuceIBaTh HAPYKHBIA U BHYTPEHHUI
CKEJIEThI ’KUBOTHBIX, CTPOCHHUE U TUIIBI
COEIMHEHUS KOCTEMN.

VYcraHaBaMBaTh B3aMMOCBSI3U MEXKTY
CTPOEHUEM OTIOPHBIX CUCTEM U UX
(GYHKIIUSMU B OpraHU3Me.
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CpaBHHBaTh CTPOEHHUE OTIOPHBIX CUCTEM
PACTEHUI U )KUBOTHBIX

9.6 | [BwxeHue JIBr>keHue opranu3MoB. [[Brxenue PackpeiBaTh conep:kaHue TEPMUHOB U
OpraHu3MOB OJTHOKJIETOYHBIX OPTraHU3MOB: MOHSATH: IBUKEHUE, TBUTATEIIbHbBIC
aMEOOHTHOE, )KTYTUKOBOE, PECHUYHOE. | OPTaHEeIUIbl, IBUKEHUE MTPOCTEUILINX
JIBM>KEHME MHOTOKJIETOYHBIX (amEOomHOE, KTYTUKOBOE,
PACTEHHI: TPOIIU3MBI U HACTHH. PECHUYHOE), ABUKEHUE PACTEHUN
JIBM>KEHME MHOTOKJIETOUHBIX (Tpomnu3Mbl, HACTUH ), MBIIIICYHBIC
JKUBOTHBIX U YEJIOBEKA: MBIIICYHAs CUCTEMBI (COKPATUTENIbHBIE BOJIOKOHIIA,
cucreMa. Peduiekc. CkeneTHbIe MBIIIIBI | KOKHO-MYCKYJIBHBIN MEIIIOK, CKEJIeTHAS
U uXx pabora. MYCKyJIaTypa), CKeJIETHAsI MBIIIIA
JleMoHCTpanun (MBIIIEYHOE BOJIOKHO, MUO(DHOpHUILIA),
TaOauips! v cxembl: «OQHOKIETOUHBIE | BBICHIWE ABUTATEIbHBIC IIECHTPHI, paboTa
BOJIOpoCnY, «lIpocrenmmey, MBIIIIII (JIBUTATENIbHAs, COMaTHYeCKas),
«CTtpoeHue MbIIB, «MbllIeuHast MBIIIIEYHOE YTOMJICHUE.
CUCTEMAY XapakTepu3oBaTh BUIbI JBUKECHUS
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpPraHU3MOB.
OnuceIBaTh CKEJIETHBIE MBIIIIIBI U UX
pabory.
Y cranaBnuBaTh B3aUMOCBSI3b MEKTY
CTPOEHUEM ONIOPHBIX CUCTEM H
JIBUKEHUSIMA OPTraHU3MOB
9.7 | [luranue opraHu3MoB IIutanue oprann3mos. llornomenue PackpsiBaTh cosiepkaHuE TEPMUHOB U

BO/IbI, YTJICKHUCJIOTO Ir'a3a U
MUWHCPAJIBbHBIX BEIICCTB PACTCHUAMMN.
[IuTanue )KUBOTHBIX.

MOHSATUN: TUTAaHUE, TUILEBApECHUE,
MUILEBAPUTENbHBIE BAKYOJIU, KUIIIEUHAs
MOJIOCTh, MUILIEBAPUTEIbHAS TPYOKa,
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BHYTpUNOIOCTHOE M BHYTPUKIIETOUHOE
nuieBapenue. [lutanue mo3BOHOYHBIX
JKUBOTHBIX. OTJIEIIbI
MUILIEBAPUTENBHOTO TPAKTA.
[InmeBapuTENBHBIE KEIE3BI.
[IuieBapuTenbHas CUCTEMA YETIOBEKA.
JleMoOHCTpaLun

TaGuIbl U CXEMBI:
«KuI1€4HOIIOJIOCTHEIEY,
«IInmeBapurenbHas cucremay, «Cxema
MATAHUS PACTEHUI».

OobopynoBaHme: )KUBBIE SK3EMILISIPBI
KOMHATHBIX pacTeHUI; 000pyI0BaHUE
JUIS1 IEMOHCTpALMU IOYBEHHOTO U
BO3JIYIIIHOTO MUTaHUSI PACTCHUM,
pacIierieHust Kpaxmaia 1 0eJTKOoB

o JeiicTBueM (hepMEeHTOB

MUILEBAPUTEIBHBIN TPAKT,
MUIIEBAPUTEBHBIC KETE3BI,
MUIIEBAPUTEIILHBIE COKH.
XapaKkTepru30BaTh MUTAHUE KUBOTHBIX;
BHYTPHIIOJIOCTHOE W BHYTPUKICTOIHOE
MUITIICBapEHUE.

Pa3nnuate Ha n300pakeHUsIX (cxemax,
Ta0JIUIaX, MYJISDKAX) OTIAEIbI
MUIIEBAPUTEIHHOTO TPAKTa U
MUIIEBAPUTEIBHYIO CUCTEMY YeTIOBEKA.
YcraHaBiIMBaTh B3aMMOCBSI3U MEKITY
CTPOSHHEM OPTaHOB MHUIIICBAPCHUS

9.8

JIpIxaHue OpraHu3mMoB

Jprxanue oprann3MoB. JIpixanue
pacteHui. /[pIxaHne JKUBOTHBIX.
Juddy3us razoB uepes moBEepXHOCTh
kieTku. KoxkHoe apIxaHue.
Jp1xaTenpHas moBepXHOCTh. JKabepHoe
1 JIETOYHOE AbIxaHue. Jlpixanue
MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE YCJIOKHEHUE CTPOCHUS
JETKUX TO3BOHOYHBIX JKUBOTHBIX.
JIpIXxaTeapHasi CHCTEMa YEJIOBEKaA.

PackpbiBaTh cojiep:KaHUE TEPMUHOB U
MOHATUH: AbixaHue, U dy3us, KOKHOE
IbIXaHWE, OPTaHbl JbIXaHUs,
JbIXaTEIbHBIC IBUKCHUS, IbIXATEIbHbBIN
IIEHTP, JETOYHbIC 00BEMBI, KU3HECHHAS
EMKOCTb JIETKUX.

XapaxkTepu30BaTh JbIXaHUE PACTCHUN;
JbIXaHWE )KUBOTHBIX U YEJIOBEKA.
OnuchIBaTh 3BOJTIOLMOHHOE
YCII0KHEHUE CTPOCHUS JIETKUX
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MexaHu3M BEeHTUIISILIMY JIETKUX Y ITUIL
1 MJIEKONIUTaromuX. Perynsmus
IbIxaHus. JIpIxaTenbHbIle 00BEMEL.
JdemMoHcTpauuu

Ta0auipl ¥ cxeMbl: «JIpIXxaTeapHas
CHCTEMAY.

OGopynoBaHme: 000py0BaHNE
JUISL IEMOHCTPALMK OMBITOB

10 U3MEPEHUIO KUZHEHHOU EMKOCTH
JIETKUX, MEXaHU3Ma JIbIXaTCIbHBIX
JBIKCHUU

MTO3BOHOYHBIX KUBOTHBIX.

Paznuuathk Ha M300pakeHUAX (CXemax,
TabIuIax, MyJisbKax) JbIXaTeIbHYIO0
CUCTEMY YeJIOBEKA.

OnuchIBaTh MEXAHNU3M BEHTWISIIUU
JETKUX Y OTUL U MIIEKOTUTAIOIIHX.

VY cTaHaBIMBaTh B3aUMOCBSI3U MEXKTY
CTPOEHUEM OPraHOB JBIXaHUS U UX
(GyHKUMSIMU B OpraHU3Me

9.9

TpaHcnoprt BelecTs
Yy OPTaHU3MOB

TpaHcrIOpT BEIIECTB Y OPTraHU3MOB.
TpaHCHIOPTHBIE CUCTEMBI PACTEHHM.
TpaHCTIOPT BEUIECTB Y )KUBOTHBIX.
KpoBeHocHas cucteMa u €€ OpraHsbl.
KpoBeHocHast cuctema mo3BOHOYHBIX
JKUBOTHBIX M yenoBeka. Cepaile,
KPOBEHOCHBIE COCYBI U KpOBb. Kpyru
KpOBOOOpaIleHHsI. DBOIIOIMOHHbIE
YCJIOKHEHUSI CTPOCHUSI KPOBEHOCHOM
CUCTEMBbI [T03BOHOYHBIX )KUBOTHBIX.
Pabota cepama u e€ perymismusi.
JlemoHCTpauuu

Tabmuibl 1 cxembl: «Opranbl
[IBETKOBBIX pacTeHuin», «KKopHeBbie
cucteMbl», «CTpoeHue cTeds»,
«CTpoeHue JIMCTOBOU IITACTUHKIY,

PackpbiBath cosiepkaHre TEPMUHOB U
MTOHSATHI: TPAHCTIOPT BEILIECTB,
TPAHCIOPT y PACTEHUMN, KPOBEHOCHAS
CUCTEMa )KMBOTHBIX, KPOBb, IJIa3Ma,
(hopMEeHHBIC JICMEHTHI,
KpOBOOOpalleHue, Kpyru
KpOBOOOPAIIICHUS, CEPICUHBIHN ITUKI,
mumdooOparnienue, umda,
TuM(paTUIECKUE COCY/IbI,
TuM(paTUYECKHE Y3JIbl, BHYTPEHHSIS
cpena opraHu3ma.

XapakTepru30BaTh TPAHCIIOPT BEIIECTB
y pacTeHU U OECIIO3BOHOYHBIX
KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CUCTEMY
YKUBOTHBIX U YEJIOBEKA.
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((KpOBCHOCHaﬂ CHUCTCMA»,
((KpOBeHOCHI)IC CHUCTCMBI IIO3BOHOYHBIX
KHUBOTHBIX»

Paznnuathk Ha M300pakeHUAX (CXxemax,
TabnuIax, MyJisKax) KpOBEHOCHYIO U
TUM(}ATUYECKYIO CUCTEMY YEJIOBEKa.
YcTanaBnuBaTh B3aMMOCBSI3U

MEXIy CTPOCHHEM OPTraHOB

KpOBOOOpanieHus ¥ ux GyHKIUSIMU
B OpraHH3Me

9.10

Brinenenue y
OpPraHu3MOB

Brienenune y opranu3moB. Beinenenue
y pacTeHuil. Beljenenre y >)KUBOTHBIX.
CokpatutenbHble Bakyoau. Opranbl
BbIACIICHNs. PUIbTpanys, CEKpenys 1
oOpaTHOE BcachlBaHNE KaK MEXaHU3MBI
paboThl OpraHoB BbieneHUs. CBsI3b
IIOJIOCTH TeJIa ¢ KPOBEHOCHOM U
BBIJICJIUTEILHOM CCTEMaMH.
Boinenenne y n03BOHOYHbBIX dKUBOTHBIX
u yenoBeka. [louku. CTpoeHue u
(GyHKUIHOHUPOBaHUE HEPPOHA.
OOpa3oBaHue MOYH Yy YEJTIOBEKA.
JlemoHCcTpanuu

Tabauibe! U cxeMbl: «BeiaenurenbHas
CUCTEMA»

PackppiBaTh cosiepkaHie TEPMUHOB U
MOHSITUH: BbIICNIEHUE, TYTTaIlUs,
JUCTOTIIA]l, COKPATHTEIbHBIE BAaKyOJIH,
W3BUTHIC KAaHAIBIIBI, 3BE319ATHIC
KJICTKH, BBIJICTTUTEIIbHBIC TPYOOUKH,
MaJIbITUTUEBBI COCY/IbI, TOYKH,
MOYETOYHHUK, MOUYEBOM IMy3bIPb,
HepoH, Moya.

XapakTepru30BaTh IPOIECC BHIICICHUS
Yy PaCTEHUH U )KUBOTHBIX.

Paznuuate Ha U300pakeHUsX (CXeMax,
TabNHIax, MyJIsKax) BbIICIUTEIHLHYIO
CUCTEMY YeJIOBEKA.

OnuceIBaTh MEXaHU3M
byHKIMOHUPOBaHUS He(PpOHa; poIIece
00pa3oBaHUs MOYH.

YcTaHaBnMBaTh B3aMMOCBSI3U

MEXIy CTPOCHHEM OPTaHOB
BbIJICJICHUSI U UX (QYHKIMSIMU

B OpraHU3Me
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9.11 | 3ammra y OpraHu3MoB 3amura y OopraHu3MoB. 3aluTa PackpeiBaTh conep:kaHue TEPMUHOB U
Y OTHOKJIETOYHBIX Opranu3MoB. CIIOpBl | TOHSATHI: KarcyJia, YHA0CIOopa, IIUCTa,
OaKTepHil U LIUCTHI IPOCTEUIIUX. KYTHKYJIa, CPECTBA NaCCUBHOU
3amuTa y MHOTOKJIETOYHBIX PACTEHUM. | 3all[UTHI, CPEACTBA XUMUIECKOU
Kyrtukyna. CpencrBa macCUBHOM U 3aIUThI, KOKHBIEC IOKPOBBI,
XUMUYECKOH 3aUThl. OUTOHILIUIBI. MMMYHUTET, UMMYyHHAasi CUCTEMA,
3amuTa y MHOTOKJIETOUHBIX AHTUTEH, AaHTUTEJIO.
KUBOTHBIX. [TOKpOBBI U UX XapakTepu30BaTh BU/IbI 3AIUTHI
IIPOU3BOJHBIC. 3AIMTA OPraHU3Ma Y OAHOKJIETOYHBIX U MHOTOKJIETOUHBIX
ot Oosie3Heil. IMmyHHas cuctema OpPraHU3MOB.
yenoBeKa. KileTouHbIi 1 ryMOopanpHbiil | ONKChIBATh CTPOEHUE KOKHBIX
MMMYHHUTET. BpoK1EHHBIN U ITIOKPOBOB U MX ITPOU3BOJHBIX.
NpUOOPETEHHBIN crienupruIecKuit Pa3znnuathk Ha M300pakeHUAX (cXxemax,
UMMyHUTET. Teopus KJIOHAIBHO- TabNMIax, MyJISKax) OpraHbl
cesiekTuBHOro uMmyHurera (I1. Dpnux, | *UMMYHHON CHCTEMBI YEJIOBEKA.
®.M. bepuer, C. Tonerana). Y cranaBnuBaTh B3aMMOCBSI3U MEXKTY
BocnanuTenbHble OTBETH OPraHU3MOB. | CTPOEHUEM OPTraHOB 3aLUTHI U UX
Ponb BpoXKIEHHOTO UMMYHUTETA (GYHKIIUSAMHU B OpTaHU3ME
B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUM.
JlemoHCTpanuu
Tabnuiel u cxembl: «Koxa,
«Ummynurter», «CTpoeHue cTedsny,
«CTpoeHue JIMCTOBOM TIJIACTUHKI

9.12 | PaznmpaxumMocCTh PaznipaxxumocCTh 1 perymsuus PackpsiBaTh cojiepKaHUE TEPMUHOB U

U PEryJIsiius
Yy OpraHu3MOB

y OpranusMoB. Pa3apaxumMocts
Y OHOKJIETOYHBIX OPTaHU3MOB.
Takcucsl. Pazipa)xumMocCTh U peryisauus

MOHATHUH: Pa3IpaXKUMOCTb, PETYJISIINS,
TaKCHCHI, POCTOBBIC BEIIECTBA
(aykcuHBI), HEpBHAsl CUCTEMA,
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y pacteHuil. PoCcToBbIE BellleCTBA U UX
3HAYCHHUE.

Hepsnas cucrema u pedaekropHas
perynsauus y ;kMBOTHBIX. HepBHas
CUCTEMA U €€ OTAEIIbl. DBOJIIOLHOHHOE
YCIIOKHEHUE CTPOEHUSI HEPBHOMN
CUCTEMBI Y )KMBOTHBIX. OT/IEIIbI
TOJIOBHOT'O MO3r'a MO3BOHOYHBIX
XKUBOTHBIX. Peduiekc u pepnexropras
nyra. be3yCcioBHbBIE U YCIIOBHBIE
pedaeKchl.

['ymopanbpHas peryisanms u
SHJOKPHHHAS CUCTEMA )KMBOTHBIX U
yenoBeka. JKenes3bl S3HTOKPUHHOM
CHUCTEMBI U UX TOPMOHBI. JlericTBue
rOpMOHOB. B3auMOCBs3b HEpBHOU U
SHAOKPUHHOM cucTeM. [ umoranamo-
runoduzapHasi CuCTeMa.
JleMoOHCTpaLun

IToprper: U. I1. I1aBnos.

Tabauue! u cxeMbl: «CTpoeHue
ruapb», « CTpOEHUE IUNTAHAPUNY,
«BHyTpeHHEe CTpOeHHE JOKIEBOTO
yepBs», «HepBHas cucrema poioy,
«HepBHas cucrema JIArymKkmn»,
«HepsHas cucrema
pecMbIKaIuXcsa», «HepBHas

peduekTopHast perysius, peduiekc,
pedaexkTopHas ayra, mepeaHuil MO3T,
IIPOMEKYTOUYHBINA MO3T, CPEAHUIN MO3T,
MO3K€4OK, IPOAOITOBATHIN MO3T,
BEreTaTUBHAsI HEPBHASI CHCTEMA,
IYMOpPaJIbHASI PETYJISLNSL, TOPMOHBI,
SHJOKPHHHAS CUCTEMA, TUIIOTAJIAMO-
runo@uzapHasi CUCTEMA.
XapakTepu30oBaTh pa3ApaKUMOCTh

Y OJTHOKJIETOYHBIX OPTraHW3MOB H
PEQIIEKTOPHYIO PETYIIALINIO

Y dKUBOTHBIX.

Paznmuuatek Ha n300pakeHUsIX (cxemax,
TabnuIax, MyJIsikKax ) HEPBHYIO CUCTEMY
U €€ OTIENbl; OTAEIIBI TOJIOBHOIO MO3ra
MO3BOHOYHBIX )KUBOTHBIX.

OnuceIBaTh T'yMOPAJIbHYIO PETYIIALIMIO
Y )KMBOTHBIX.

Pa3znnuatek Ha M1300paxeHusx (cxemax,
TabNuIaX, MyJISKax) SHIOKPUHHYIO
CUCTEMY JKUBOTHBIX U YEJIOBEKa.
Ha3zbiBats xkeie3bl 3SHIOKPUHHON
CHCTEMBbI YeJIOBEKa U BhIpabaThIBaeMbIe
MU TOPMOHBI.

OnuceIBaTh 1€WCTBHE TOPMOHOB.

VY craHaBIMBaTh B3aUMOCBSI3U MEXKY
CTPOEHUEM OPraHOB HEPBHOU U
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cuctema nTuiy, «HepBHas cucrema
MJIeKOnuTaomux», «HepBHas cucrema
YEJI0BEKA», «DHIOKPUHHAS CUCTEMAY,
«Pednekey.

ObOopyaoBaHme: MOJIEIIN FOJIOBHOTO
MO3Ta Pa3INYHbIX )KUBOTHBIX

SHJIOKPUHHOU CHUCTEM U UX QYHKIIUSIMU
B OpraHu3Me.

XapakTepHu30BaTh BOIIOLUOHHOE
YCIIOKHEHUE CTPOEHUSI HEPBHOMN
CUCTEMBI Y )KUBOTHBIX

Htoro yacos no teme 17
10. | Tema «PASMHOKEHUE U PABBUTUE OPI'AHU3MOB»
10.1 | ®opmbl pa3MHOKEHHUS 1 DopMBbI pa3MHOKEHUSI OPTAHU3MOB: PackpbiBaTh copiep:kaHrue TEPMUHOB U
OpraHu3MOB Oecmosioe (BKJItOYasi BET€TaTUBHOE) U MOHSATUM: pa3MHOXKEHUE, POCTOE

roJjioBoe. Bupl 6ecrnonoro
Pa3MHOXKECHHS: TOYKOBaHUE,
crnopyJisiius, parMeHTarus,
KJIOHUPOBaHMUE.

JleMoOHCTpaLun

Tabauiel 1 cxeMbl: «BereraTuBHOE
pa3sMHOXeHue», « Tumbl 6ecrnoaoro
Pa3MHOKEHU», «PazMHOKeHNE
XJIAMHAIOMOHAJIBI», «Pa3MHOKEeHNE
IBIJICHBDY, «Pa3MHOXEHUE THUIPHI»

JIeJIeHHE, TIOYKOBAHUE, CIIOPYJIALIMS,
BErE€TaTUBHOE PA3MHOKEHHE,
(dbparmMeHTanys, KJIOHUPOBAHUE, TAMETHI,
criepMaTo30ul (CIepMHil), SUIIEKIeTKa,
3UroTa, KOHBIOTALIHSL.

[lepeuncnarb 0COOEHHOCTH OECTIOIOro
Y [TOJIOBOT'O PAa3MHOKEHHS OPraHU3MOB.
XapakTepu3oBaTh CYIIHOCTb U (POPMBI
0€ecI10JI0ro pa3sMHOXKEHHSI OPraHU3MOB;
OHoIorHuecKoe 3HaueHue OecroIoro
Pa3MHOXKEHUS.

Paznuyate cniopy kak
CHEUATN3UPOBAHHYIO KIIETKY,
MpeAHa3HAYEHHYIO Il OECIoJIoro
Pa3MHOKEHUS, U CIIOPbI OAKTEpHUid.
OOBACHATH IPEUMYLIECTBA IIOJIOBOTO
pa3MHOKEHUs HaJl OECIIOJIBIM.
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PackpeIBaTh poJib KIIOHUPOBAHUS
B CEJICKIINU U CEIIbCKOM XO35HCTBE

10.2 | IMonoBoe 2 ITonosoe pasmuoxenue. I1onoseie PackpriBaTh coiepkaHue TEPMUHOB U
Pa3sMHOKEHUE. KJIETKH, Wju rameThl. Meiio3. Ctaauu MOHATUH: Mel03, OMBaJICHTEI,
Merio3 meno3sa. [loBenenne xpomocom KPOCCHHI'OBEP, MHTEPKUHE3,
B Meito3e. KpoccuHrosep. HE3aBUCUMOE PACIIPECIICHHE;
buosornuecknii CMbICI MEN03a 1 KPOCCHHIOBED.
II0JIOBOIO ITpouecca. Menos u ero Paznuuatek Ha n300pakeHUsIX (cxemax,
MECTO B )KU3HEHHOM LIMKJIE TabNMIax) U MUKpOIpenapaTax 3peible
OpPraHU3MOB. ITOJIOBBIE KJIETKH MIIEKOIIUTAOIIUX U
JleMoOHCTpaL U1 OpraHbl pa3MHOKEHUS BBICLINX
Tabaunmb! 1 cxembl: «Melo3y, pacTeHui.
«XpOMOCOMBD» PackpsIBaTh CyIIHOCTH M€H03a,
XapaKTepU30BaTh €70 OTAEIbHBIE
CTaJuH.

Onpenenste MECTO Mel03a

B )KM3HEHHBIX ITUKJIaX PA3JIMUHbBIX
OpPraHu3MOB.

OOBICHATE OMOTOTMYECKUHN CMBICIT
KPOCCHUHTOBEpA, OMKUCHIBATH €TO
MEXaHHU3M.

CpaBHHMBATH MEHO3 C MUTO30M;
pasyinyaTh OT/ACIbHBIC UX CTATUN

Ha MUKpoOIIpenapaTax u u300pa>keHHIX
(cxemax, TabmuIax).

PackpbIBaTh 3BOIIOIIMOHHOE 3HAYEHUE
MIOJIOBOT'O PA3MHOKEHUS OPTaHU3MOB
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10.3 | 'amerorenes. [Tpen3aponpliieBoe pa3BUTHE. PackpbIBaTh cofiepkaHie TEPMUHOB U
OOpa3oBaHue u ['amerorenes y »kuBoTHBIX. I1010BBIE IIOHATHN: TaAMETOT€HE3, CIEPMATOT€HES,
pa3BUTHE MOJOBBIX xene3bl. O0Opa3oBaHUE U Pa3BUTHE OOr€HE3, CEMEHHUKH, SMYHUKH,
KJIIETOK IIOJIOBBIX KJIETOK. CriepMaToreHes u CIIEPMAaTOrOHMH, CIIEPMATOLUTHI,

ooreHe3. CTpoeHure MOJIO0BBIX KIETOK. CIepMaTH/Ibl, CHEPMATO30UIbI,
Ormu1010TBOpEHNE U SMOPHOHAIBHOE OOTOHUH, OOLIUTHI, ITOJIAPHBIE TENbLIA,
pasBuTHE KUBOTHBIX. CIIOCOOBI AUIEKIETKA, aKpOCOMA.
OIUIOIOTBOPEHUS: HAPYKHOE, [lepeunciATh CTa MU raMETOreHe3a
BHyTpeHHee. [[apTeHorenes. Y )KUBOTHBIX.

JleMOHCTpan UK OnuceIBaTh MPOIECC TAMETOTEHE3A U
Tabauib! 1 cxembl: «['ameTorenesy, €ro MepPHO/Ibl, CTPOCHHE MOJIOBBIX
«CTpoeHue SMIEKIIETKN U KJIETOK.

CIIEpPMATO30M1a». Paznuuate ocoOeHHOCTH
OobopynoBaHme: CBETOBOM MUKPOCKOIT; | CIIEpMATOr€HE3a U OOT€HE3A.
MUKpOIpenaparsl SHIEKIETOK U OnuceIBaTh MPOLECCH] OCEMEHEHUS U
CIIEpPMAaTO30UI0B. OIIOZIOTBOPEHUS], pa3HbIE BAPUAHTHI
JlaGopaTopHnas padora «3yueHue [apTEHOreHe3a

CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOTpenaparax»

10.4 | UunuBuyaibHOE NuauBuyalibHOE pa3BUTHE PackpbIBaTh cosiepkaHrEe TEPMUHOB U
pa3BUTHE OpPraHu3MOB (OHTOTE€HE3). MOHATUI: OIUIOAOTBOPEHUE, 3UTOTA,
OpraHU3MOB — OMOpPHOJIOTHS — HAyKa O Pa3BUTUHU OJlacTromep, aKpoCOMHas peaxius,
OHTOT€HE3 opraHu3MoB. Mopgozeenes — ooHa MPOHYKJIEYC, MTAPTEHOT€HE3,

U3 21ABHBIX NPOOIEM IMOPUOTIO2ULL.
Konyenyus mopgoceros u mooenu
mopghozenesa. Ctanuu >MOproOTeHe3a
’KUBOTHBIX (Ha IIpUMeEpE JISTYIIKH).

aMOpHOTeHE3, ApodIieHne, Oractyna,
MOpYJIa, racTpyJsa, Heupyia,
OpraHOT€HEe3, SKTOoAepMa, Me30JIepMa,
AHTOJIEPMA, 11eJIOM, HEPBHAs TPYyOKa,
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Hpobnenue. Tumbl gpobeHus.
Jlemepmunupoesannoe u
HeodepMUHUpPoB8arnHoe Opod.ieHuUe.
bracmyna, munwi 6nacmyn.
Ocobennoctu qpobiaeHus
MJIEKONTUTAOIINX. 3apO/IbIIIEBbIC
JUCTKHU (TacTpyJisius). 3akiagKa
OpraHoOB M TKaHEH U3 3apObIIIEBIX
JUCTKOB. B3anMHoe BiusiHUE YacTen
Pa3BUBAIOIIETOCS 3aPO/IbIIIIA
(aMOpHOHaNIbHAS UHYKIIHS ). 3aKJIaIKa
1JIaHa CTPOEHUS YKUBOTHOTO KakK
pE3yNbTaT HEPAPXUUECKUX
B3aMOJIENCTBUN I'eHOB. Binsguue
Ha YMOPUOHATBLHOE PAa3BUTHE
pa3TUYHBIX (DAKTOPOB OKPYIKAIOIICH
Cpepbl.

JemoHCcTpanuu

[Toptper: X. [HIneman.

Tabmuiibl u cxembl: «OCHOBHBIE CTATUN
OHTOTCHE3a».

Oo6opynoBanme: Mmoenb «LIukm
Pa3BUTHS JISITYIIIKI

XopAa, KUIIeYHas TpyOKa.
Onpenensatb SMOPUOHATBLHBIN MEPUOJ
pa3BUTHUS OpPraHU3Ma U OMUCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTH
npoOneHus — 00pa3oBaHKe
OJTHOCIIOMHOTO 3apO/IbIIIa — OJaCTYIbI;
3aBHCHUMOCTb X0/1a APOOIECHUS

OT KOJINYECTBA JKEJITKA B IHLEKIIETKE;
racTpyJsIUIO U OPTaHOTEHE3.
OOBbsicHATH ATanbl JudPepeHIIUPOBKU
TKaHeil, 00pa30BaHMs OPTaHOB U CUCTEM
OpIaHoB.

XapakTepu30BaTh PETYIALHIO
AMOPHUOHATILHOTO Pa3BUTHS;
JAETEPMUHAIIIIO H SMOPUOHAIBHYIO
WHAYKIINIO; TeHETUYECKUI KOHTPOJIb
pa3BUTHSL.

OO60CHOBBIBATH BPEHOE BO3/ICHCTBHE
TabaYHOTO JIbIMA M aJIKOTOJIS Ha X0/
AMOPUOHATBHOTO U
MOCTAIMOPHUOHAIBHOTO PA3BUTHS
OpraHusma uyejoBeKa

10.5

Poct u pa3Butue
YKUBOTHBIX

PocT u pa3BuTHE )KMBOTHBIX.
[TocToMOpHOHATBHBIN TIEPHO/I.
[Ipsimoe 1 HenpsAMOe pa3BUTHE.
PazButue ¢ meramopdozom

PackpriBaTh coneprkanrue TEpPMUHOB U
MOHSATHUMN: OHTOT'CHE3,
MOCTAMOPHOHATBLHOE Pa3BUTHE,
MeTtamopdo3, TUUHUHKA, POCT, CTAPEHHUE,
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y 0€CTI03BOHOYHBIX U TTO3BOHOYHBIX
JKUBOTHBIX. brnonornueckoe 3HaueHue
MPSAMOTO U HEMPSIMOTO PA3BUTHS, UX
pacnpocTpaHeHre B npupoe. Tumsl
pocTa )KUBOTHBIX. DaKTOPHI peryIsuuu
pocTa XKUBOTHBIX U YesioBeka. Ctaauu
NOCTAIMOPHUOHAIBHOTO PA3BUTHS Y
JKUBOTHBIX U 4yesoBeka. [leprobl
OHTOT€HE3a YyenoBeka. CrapeHue u
CMEPTH KaK OMOJIOTMYECKHE MTPOLIECCHI.
JlemoHCTpanuu

Ta6nuiel u cxemsl: «IIpsmoe u
HenpsiMoe pa3BuTuey, «Pazsurtue
MAaMCKOr0 )XyKa», «Pa3BuTue capanum»,
«Pa3BuTHE JATYIIKWY.

IIpakTnueckas padora

«BbISIBIEHHE TTPU3HAKOB CXOJCTBA
3apOJIbIIIEH TO3BOHOYHBIX KUBOTHBIX)

CMEPTb.

XapakTepru3oBaTh OCTIMOPHUOHAIBHBIN
MIEPUO]T PA3BUTHsI OPTAHU3MA U €TO
OCHOBHBIC (DOPMBL.

XapakTepru30oBaTh MPSIMOE Pa3BUTHE
€T0 TICPHUO/IBI.

N3narats conepkanue Teopui
CTapeHHsI OPTaHU3MOB.

OOBACHIATH OMOJIOTHYECKUI CMBICIT
pa3BUTHS ¢ MeTaMop(ho30M

10.6

Pa3zmHoxeHue u
pa3BUTHE PACTECHUN

Pa3zmHOkeHHe U pa3BUTHE PACTECHUM.
["amerodur u ciopodut. Meiio3

B JKM3HEHHOM LIUKJIE PACTEHUM.
O0pazoBaHue crop B Ipolecce Meio3sa.
['amerorenes y pacTeHun.
Onnoa0TBOPEHUE U pa3BUTHE
pACTUTENBHBIX OPTAaHU3MOB. /[{BOMHOE
OIUIOJOTBOPEHHUE Y LIBETKOBBIX
pactenuii. OOpa3oBaHUe U PA3BUTHE

PackpsiBaTh cofepkaHue TEPMUHOB U
MOHATUH: TameToduT, criopodur,
aHTEePUINH, APXETOHUH, 3aPOCTOK,
Meracnopa, 3apObIIIEBbI MEIIOK,
CUHEPTHJIbl, aHTUIIO/IbI, MUKPOCIIOPA,
MBUIBIEBOE 3€PHO, IBOMHOE
OILJIOJIOTBOPEHHE, POCT, MEPUCTEMA,
KaMOu#, meprobl OHTOTEHE3a
[[BETKOBBIX PACTEHUIA.
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CEMCHH.
MexaHu3MBbl pEryJsiliii OHTOT€HE3a
Yy PaCTCHUH U )KUBOTHBIX.
JleMoOHCTpaL U1

Hoptpert: C. I'. HaBamuH.
Tabauupl 1 cxeMbl: «JIBOMHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX
pacteHuit», «CTpoeHne ceMsH
OJIHOJIOJIBHBIX U JIBYIOJIBHBIX
pacteHui», « KU3HEHHBIN LUK
MOPCKOH KamycTbD», «/KU3HEHHBIN
UK MXa», «KW3HEHHBIN UK
ManopOTHUKAY, « KU3HEHHBIN TUKJT
COCHBI».

JlaGopaTtopnas padora

«CTpoeHue OpraHoB pa3MHOKEHUS
BBICILINX PACTEHUI»

XapakTepu3oBaTh 0COOCHHOCTHU
0€ecro0ro 1 MoJja0BOro pa3MHOKEHHUS
[[BETKOBBIX PACTCHUIA.

Bbiaenste 0co0OEHHOCTH MPOTEKAHUS
ramMeToreHe3a y [BEeTKOBBIX PACTCHHM.
OnuceIBaTh IpPOLECC JBOMHOTO
OILIOZIOTBOPEHMS Y IBETKOBBIX
pacTeHUl U OOBACHSITH €ro
MIPEUMYILECTBA 110 CPABHEHUIO

C OIUIOJOTBOPEHUEM Y CIIOPOBBIX U
rOJI0CEMEHHBIX

Hroro yacoB no Teme 8
11 | Tema «I'eHeTHKa — HAYKA 0 HACJIECTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB)
11.1 | Uctopus cranoBieHus | 1 Hctopust cTaHOBIICHUS U PA3BUTUS PackpsiBaTh copep:kaHre TEPMUHOB U

Y Pa3BUTHS T€HETUKU
KaK HayKd

T€HETUKH KaK HayKu. PaboThl

I'. Menpens, I'. ne ®puza, T. Moprana.
Ponb 0Te4eCTBEHHBIX YUEHBIX

B Pa3BUTUU reHETUKH. PaGOTHI

H.K. Konsuosa, H.. BaBusosa,

A.H. benozepckoro, I'.JI. Kapneuyenko,

MOHSATUM: T€HETHKA, T'CH.
JleMOHCTpUPOBATH 3HAHUS UCTOPUHU
BO3HUKHOBEHHS T'€HETUKH.
XapakTepu30BaThb OCHOBHBIE ATAIIbI
Pa3BUTHS TEHETUKU KaK HAYKU
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10.A. ®unumuenko, H.B. Tumodeena-
Pecosckoro.

JleMoOHCTpaLun

[Toptpersl: I'. MeHnensb,

I'. e ®pus, T. Mopras,

H. K. Konsnos, H. 1. BaBunos,

A. H. benozepckui,

I'. 1. Kapnieuenko,

1O. A. ®unumnyueHko,

H. B. Tumodeen-PecoBckuit

11.2

OCHOBHBIE ITOHATHUSI U
CHUMBOJIbI T€HETUKH

OCHOBHBIEC T€HETUYECKUE TIOHITHS U
CUMBOJIBI. [ 'OMOJIOTHYHBIE XPOMOCOMBI,
aJuieNIbHbIC TE€HbI, aJIbTEPHATUBHBIC
MPU3HAKU, TOMUHAHTHBIA U
pEleCCUBHBIN MPU3HAK, TOMO3UTOTA,
reTEPO3UT0Ta, YUCTAS JIMHUS, THOPHUIBI,
reHoTuM, ¢peHoTur. OCHOBHBIE METOIbI
TCHETHUKH: THOPUI0JIOTUUSCKUH,
[IUTOJIOTUYECKUI, MOJICKYJISIPHO-
FEHETUYECCKUU.

JlemoHCTpauuu

Tabaumel: «MeToabl TEHETUKHY,
«CXeMbl CKpEIIBaHUS.
Jlaboparopnasi padora

«JIpo3odrira kKak 00BEKT FeHETHICCKHUX
HCCIICTOBAHUI

PackpriBaTh conepkaHrue TEpMUHOB U
MOHSATUM: HACIIEACTBEHHOCTb,
HACJIEJI0BaHNUE, U3MEHYUBOCTb,
reHOTHI, ()EHOTHII, TEHOM, JIOKYC,
XPOMOCOMBI, aJIJIEJIbHBIE TEHBI (AJLIETN),
aJIbTEPHATUBHBIC PU3HAKHU,
TOMO3UT0Ta, T€TEPO3UTOTA,
JOMUHAHTHBIA NPU3HAK, PELIECCUBHBIN
MIPU3HAK, YUCTasK JIUHUSI, THOPHUIBI.
[Tonp30BaTHCSI TEHETUYECKOMU
TEPMUHOJIOTUEN U CUMBOJIUKOU

IUIS1 3aITMCH CXEM CKpEILMBaHUS

HToro 4yacoB o teme
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12 | Tema «3aKOHOMEPHOCTH HACJIEACTBEHHOCTH»

12.1 | 3akoHOMEpHOCTH 2 MonorubpuiHoe CKpelBaHue. PackpeiBaTh coep:kaHle TEPMUHOB U
HaCJIEI0BaHUS [lepBblii 3ak0H MeHaeIns — 3aKOH MOHSATUI: MOHOTUOPHTHOE
MIPU3HAKOB. eAMHO00pa3usi THOPUIOB MEPBOTO CKpEIlMBaHUE, YUCTOTA T'AMET,
Mounorubpumanoe nokoJieHus. [IpaBuino nomuHnpoBanus. | IOMHUHUPOBAHHUE, PACIICTIIICHUE
CKpELIMBaHNE Bropoi 3akon Menaens — 3aKk0H MIPU3HAKOB.

pacllerUIeHHs] TPU3HAKOB. OnuceiBaTh onbITH I'. MeHaens
[{uTonornueckre OCHOBBI 10 U3YYECHUIO HACJIEA0BaHUs OHON
MOHOTHOPUIHOTO CKPEUIUBAHHUS. I1apbl IPU3HAKOB y TOPOXa IIOCEBHOTIO.
['Mnoresa 4UCTOTHI ramMer. [IpuBOIUTH (HOPMYIHPOBKU IEPBOTO U
JlemoHCTpanuu BTOpOro 3akoHOB I'. Menpens (3akoHa
[Toptper: I'. Mennerns. eauHo00pa3usi THOPUIOB MEPBOTO
Tabuuiibl u cxembl: «IlepBbiii 1 BTOPO | TOKOJICHUS, 3aKOH PACIICTUICHHSI
3aKOHbI Menaens». MPU3HAKOB) U OOBACHSITH X
OobopyaoBanmne: MOJIEIb LUTOJIOTUYECKHE OCHOBBI.

JUIS1 IEMOHCTPALUH 3aKOHOB CocTaBniaTh cXeMbl MOHOTHOPHUIHOTO
eIMHOO00pa3usi rTHOPHUI0B IEPBOTO CKpEILMBAaHUsA U PELIATh TEHETUYECKUE
MOKOJICHUS U PACIIEIUICHNS MPU3HAKOB; | 3a7aul Ha MOHOTUOPUIHOE

CBETOBOW MUKPOCKOI, MUKpPOIIpEnapar: | CKpeluBaHue

«/Ipo3odunay.

IIpakTnueckas padora «13yuenue

pe3yJIbTaTOB MOHOTUOPUTHOTO

CKpENIMBaHus y APO30(DUITHD»

12.2 | Ananusupyroriee 1 AHanu3upylolee CKpelBaHme. PackpbiBaTh cosiepkaHrEe TEPMUHOB U
CKpELMBaHUE. IIpoMeKyTOUHBIN XapaKTep MOHSATUI: aHAJU3UPYIOLIEE
Henonnoe HacienoBanus. Pacmenmnenue CKpEILLMBaHUE, HETIOJIHOE
JOMMHHUPOBAHHUE IIPU3HAKOB IIPU HETIIOJTHOM AOMMHHMPOBAHHUC, KOAOMUHHUPOBAHHUC.
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JIOMUHUPOBAHUMU.
JdemMoHcTpauuu

TabnuIlbl U cXeMBbl: « AHATH3UPYIOIIEE
CKpenuBaHue», «HemnosHoe

CoCTaBIATh CXEMBI AHAJIU3UPYIOLICTO
CKpCIIBAHUA U PCIIATh TCHCTUYCCKHUC
3a/1a491 Ha aHAJIM3UPYIOIICC
CKpPCIINUBAHUC U HCIIOJIHOC

JIOMUHUPOBAHUE JOMUHUPOBAHKE
12.3 | AuruGpumnHoe Jurubpunnoe ckpemmbanue. Tpetuit | PackpeiBaTh copep:kaHne TEPMUHOB U
CKpELIMBaHUE 3aKOH MeHes — 3aKOH HE3aBUCUMOTO | TTOHSATUM: JTUTHOPUIHOE CKPEIIMBAHUE,
HACJICIOBAHUS ITPU3HAKOB. (hEeHOTUNTMYECKUN pajIuKal.
[uTomornyeckrue OCHOBBI OnuceiBaTh ONbITH ['. MeHaens no
JTUTHOPUTHOTO CKPEITUBAHUS. M3YYEHHIO HACIIEIOBAHMS ABYX Iap
JlemoHCTpanuu IIPU3HAKOB Y TOPOXa MOCEBHOTO.
IToptper: I'. Menneins. [TpuBoauTH HOPMYITUPOBKY TPETHETO
Tabuuiiel u cxembl: «Tpetuil 3aKkoH 3akoHa I'. Menpens (3akoHa
MeHnaens». HE3aBUCHUMOTO HACJIEOBAHUS
Oo6opynoBanme: MOJICIb MIPU3HAKOB) U OOBSICHATH €T0
JUIS1 IEMOHCTPALUK 3aKOHA LUTOJIOTUYECKHE OCHOBBI.
HE3aBUCUMOTO HACJIEIOBAHUS [IpumeHaTh MaTEMAaTUUYECKUI PACUET C
MIPU3HAKOB; CBETOBOM MUKPOCKOIT, MTOMOIIBI0 (PEHOTUTTUYECKOTO pajrKaa
MuKponpenapar «Jpo3odunay. Y METOJIa IEPEMHOKEHUS BEPOATHOCTEN
IIpakTuyeckasi padora BAPUAHTOB PACIICTUICHUS] TPU3HAKOB Y
«M3yyenue pe3yapTaToB MMOTOMKOB 1O (DEHOTUIY U TEHOTHUITY.
JTUTHOPUTHOTO CKPEIITUBAHUS CocCTaBisATh CXEMBbI JUTHOPUTHOTO
y 1p030GuIIbD» CKpPEIIMBAHUA U PEIIATh FTEHETUYECKUE
3a/1a4M Ha JUTUOPHUIHOE CKPEIIMBaHUE
12.4 | CuenienHoe CuenuieHHOE HacleJOBaHUE TPU3HAKOB. | PackpbIBaTh COJIepKaHUE TEPMUHOB U
HACJIEI0BAHUE Pabotsl T. Moprauna. CuernyieHtoe MOHATHI: CUEIUICHHOE HACJIEA0BaHUE,
IIPU3HAKOB. HAaCJIEJOBaHUE I'€HOB, HAPYIIEHUE HapylIeHUs CUEIICHHS TEHOB,
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XpOMOCOMHas1 TEOPHSI
HaCJIeICTBEHHOCTH

CUEIJICHUS MEXy TeHaMHU.
XpoMOcOMHas Teopust
HACJIEICTBEHHOCTH.
JdemMoHcTpauuu

IToprper: T. Mopras.

Tabymib! v cxeMbl: «CIeTIeHHOe
HacIIeJOBaHUE MPU3HAKOB

y IPpO30(OUITBD).

OobOopynoBanme: MOJIECIb

JUISL IEMOHCTPAIIUU CHETIIIEHHOTO
HACJICIOBAHUS IPU3HAKOB.

KPOCCHUHT'OBEp, PEKOMOUHAIUS T€HOB,
T€HETUYECKUE KapThl, MOPTaHUA.
[IpuBOIUTH POPMYTUPOBKHU 3aKOHOB
Moprana (3akoHa CIETIICHHOTO
HacJICIOBaHMS TCHOB U 3aKOHA
HapyIICHUS CLETUICHUSI MEXKIY T€HAMMU )
1 OOBSICHATH UX IIUTOJIOTHYECKHUE
OCHOBBI.

[TepeuncisiTh OCHOBHBIE TTOJIOKECHUS
XPOMOCOMHOU TEOPUHU
HACJICACTBEHHOCTH.

PentaTe reHeTnueckue 3a1a49u

Ha CIICTIJICHHOE HacJIeI0BaHUE IT'€HOB U
HAPYIIEHUE CUETUICHHUS MEXKIy T€HAMU

12.5

['eneTuka moJa

I'enernka nosia. XpoMOCOMHBIN
MEXaHHU3M ONPEACIICHUS OJIA.
AyTOCOMBI Y TIOJIOBBIE XPOMOCOMBI.
['omoramMeTHbIi U TETEPOTaAMETHBIN
non. ['eHeTnueckas cTpykrypa
MOJIOBBIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.
JlemoHCcTpanuu

Tabymiiel U cxeMbl: «I eHeTHKa 1moJ1ay,
«Kapuotun uenoseka», «Kapuorun
npo30huiibly, «KapruoTun nTUIb

PackpeiBaTh coiepkaHue TEPMUHOB U
MTOHATHI: ayTOCOMBI, TIOJIOBBIE
XPOMOCOMBI, TOMOTaMETHBIN 101,
reTeporaMeTHBIN MOJI.

OOBICHATH XPOMOCOMHBI MEXAHU3M
ONPENIEIICHUS 110J1a Y OPTaHU3MOB.
[IpuBOIUTH IPUMEPHI HACTIEAOBAHUS
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.
CocTaBisATh CXEMBI CKPEILIMBAHMS U
pemaTh reHeTUYECKUe 3a1a41 Ha
HAaCJIEJOBAHNUE TPU3HAKOB, CLIENIJIEHHBIX
C TIOJIOM.

85




denepanbhas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOnEéHHBIH YPOBEHB)

[TpuBOANTH IPUMEPHI TEHETUIECKUX
3aboseBaHui U 1ehEeKTOB

y OPTaHU3MOB, CBSI3AHHBIX C TIOJIOBBIMU
XpOMOCOMaMH

12.6 | 'enorun Kak
LIEJIOCTHASA CUCTEMA

I'enoTun Kak 1eJIOCTHAs CUCTEMA.
[LineroTponust — MHOXKECTBEHHOE
JneucTBue reHa. MHOKECTBEHHBIN
ajutenn3M. BzanMoenictere
HEaJJICJIbHBIX I'€HOB.
KomruiemeHTapHOCTB. DNHUCTa3.
[Tomumepust.

['eHeTMUECKUI KOHTPOJIb PA3BUTHS
PAaCTEHUH, )KUBOTHBIX U YEJIOBEKA, a
TaKke (PU3UOJIOTHICCKHX MPOIECCOB,
MOBEJICHUS U KOTHUTUBHBIX (DYHKIIUM.
I'eneTnueckue MexaHU3MBbI
CHUMOHOTIeHE3a, MEXaHU3MBI
B3aUMOJCHUCTBUA «XO3I1H — [MAPAZUT
U «XO3MH — MUKPOOHOMY.
['eHeTHYeCKME ACEKTHI KOHTPOJIA U
W3MEHEHHMS HACJIEACTBEHHOM
nH(pOpMaIK B TOKOJICHUSIX KIIETOK

Y OPraHW3MOB.

JlemoHCTpauuu

Tabaunel 1 cxeMbl: « MHOKECTBEHHBIN
aJieNIm3My; «B3anMoielicTBIE TeHOBY

PackprIBaTh cojiepKaHue TEPMUHOB U
MMOHATUM: MHOXKECTBEHHOEC JICHCTBHEC
reHa (TuieiioTpornus),
KOMIIJIEMEHTAPHOCTB, DIIUCTA3,
MOJIUMEPUSI.

OnpenensiTe GopMbl B3aUMOICHCTBUS
aJIJICTbHBIX U HEAJJICIBHBIX TCHOB.
ITpuBOAUTH TPUMEPHI IIICHOTPOITHOTO
JIEUCTBUS T'€HOB.

Pemrate reneTuueckue 3agadun

Ha B3aMMO/ICHCTBHE HEAICIbHBIX
T'CHOB

HToro 4yacoB o teme

10
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13 | Tema «3aKOHOMEPHOCTH H3MEHUYHBOCTID
13.1 | I3MEHYHMBOCTH 1 B3anMo 1eiicTBIE TEHOTHIIA ¥ CPEIbI PacKpbIBaTh COIEPKAHUE TEPMUHOB
NPU3HAKOB. Bubl pu GopMHUpPOBaHMHU (HEHOTUIIA. TIOHATHH: H3MEHIUBOCTD,
M3MEHYUBOCTH N3MEeHUYMBOCTH IPU3HAKOB. HEHACJIEICTBEHHAS M3MEHYHBOCT,
KadecTBEHHBIE M KOMYECTBEHHBIE HAaCIIEICTBEHHAS NU3MEHYUBOCT.
npu3HaKy. Buabl H3MEHUMBOCTH: CpaBHUBATH HEHACIIEICTBEHHYIO
HEHACJIC/ICTBCHHAS M HACIICICTBEHHAS. | H3MEHYUBOCTH C HACJIEICTBEHHOIA.
JleMOHCTpaUH [IpUBOIMTH NPUMEPHI KAYECTBEHHBIX
Ta6nuip! U cxeMsl: «Bupl KOJIMYECTBEHHBIX MIPH3HAKOB
M3MEHYHUBOCTIY. OpPTaHU3MOB, TIPOSBICHUN
OO6opynoBaHue: )XUBbIC U repOapHbIe | y OpraHU3MOB HEHACIIEACTBEHHOM 1
SK3EMIUISPhI KOMHATHBIX PACTEHMIA; HACJIE[ICTBEHHON N3MEHYMBOCTH
pucyHku (dpotorpadum) >KUBOTHBIX
C Pa3JIMYHBIMU BUJAMH H3MEHYMBOCTH
13.2 | MoaudukanuoHHas 2 MonudpuKauoHHas K3MEHYHBOCT. PacKphIBaTh CONEPKAHUE TEPMUHOB U
M3MEHYUBOCTD Poub cpesibl B pOPMUPOBAHUK TIOHATHH: MOIM(DUKALIMOHHAS, KU

MO (PUKAITMOHHON U3MEHYUBOCTH.
Hopma peakuuu npusHaxa.
BapuanoHHbId psit v BapualiOHHAS
kpuBas (B. Moranucen). CBoiicTBa
MOAU(PUKALIMOHHON N3MEHUNBOCTH.
JemoHCTpauuu

TabauIlbl U CXEMBI:
«MoaudukamoHHasi U3BMEHYUBOCTHY.
OO0opynoBaHme: KUBbIE U repOapHbIC
DK3EMIUISIPBI KOMHATHBIX PaCTCHUM;
pucyHku (pororpadun) KUBOTHBIX

(deHoTunuyeckas, I3MEHYUBOCTb,
BApHUAHTA, BAPUALIMOHHBIN P,
BapUAIIMOHHAsI KpUBAsi, HOpMa
pEeaKIuu Npru3HaKa,

MoAU(bUKAITIH.

XapakTepu3oBaTb CBOMCTBA
MOAU(PUKALIMOHHON U3MEHUNBOCTH.
IToka3bIBaTh pOJIb YCIOBUM BHEIIHEN
Cpelbl B Pa3BUTUN MOIU(DUKAIIIOHHOM
M3MEHYMBOCTH Y OPTaHU3MOB.
CrtpouTh BaprallMOHHBIE PSAIbI U
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C mpuMepamMu MOIU(UKAITMOHHON
U3MEHYHUBOCTH.

JlabopaTopHasi paGora
«HccnenoBanue 3akOHOMEPHOCTEN
MO (PUKAIIMOHHOW N3MEHYUBOCTH.
[TocTpoeHre BapualiuoOHHOT O psijia U
BAPUALIMOHHON KPUBOIN»

rpaduK KpUBOH HOPMBI PEAKIUH
IIPU3HAKOB Y PA3JIUYHBIX OPraHU3MOB

13.3 | 'eHoTHIIMUECKAS ['eHoTHIIMYECKAst U3MEHUUBOCT. PackpbiBaTh cojiepKaHUE TEPMUHOB U
U3MEHYUBOCTb. CBoiicTBa TEHOTUITMYECKOM MTOHSTUI: KOMOMHATHUBHAS
KomOunaTuBHas WU3MEHYUBOCTU. BUIbI FEHOTUIIMYECKOW | M3MEHYMBOCTh, MYTaIIMOHHAS
U3MEHUYHUBOCTh M3MCHYNBOCTH: KOMOMHATHBHAS, W3MEHYHNBOCTh, KOMOMHAIINH, MyTaIlUH.

MYTAaI[MOHHAS. XapakTepu3oBaTh CBOMCTBA
KomOnHaTuBHAs N3MEHYNBOCTb. FeHOTUIIUYECKON U3MEHUYMBOCTH.
Meli03 1 MoJIOBOM ITPOLIECC — OCHOBA OnuceIBaTh MEM03 1 MOJIOBOM ITpoIIece
KOMOMHATHBHON N3MEHUYNBOCTH. KaK OCHOBY MPOSIBJICHUSI Y OPTaHU3MOB
Poib koMOMHATHBHON N3MEHYUBOCTH KOMOHMHATHBHON N3MEHUYNBOCTH.

B CO3JIJaHUM T€HETUYECKOTO IToka3pIBaTh Ha KOHKPETHBIX ITPUMEPAX
pazHooOpasus B Ipeeax 0aHOTO POJIb KOMOMHATUBHON U3MEHYMBOCTH
BHJIA. B CO3JIaHUM T€HETUYCCKOTO
JlemMoHCTpanuu pa3zHoOoOpasusi OPraHU3MOB B Mpejiesiax
Tabmaunp! 1 cxembl: «KomOnHaTHBHAS OJHOI'O BHA.

W3MEHUYMBOCTBY, «Meno3», CpaBHMBATH FTEHOTUITUYECKYIO
«On1010TBOPEHUEY M3MEHYUBOCTh ¢ MOAU(DUKAITMOHHON

13.4 | MyranuoHHas MyTanuoHHast U3SMEHUUBOCTh. Busl PackpsiBaTh conepkaHre TEPMUHOB U
W3MEHYHUBOCTb. MYyTallMi: T€HHBIE, XPOMOCOMHBIE, MOHATUI: MyTallul, XPOMOCOMHBIE
3aKOHOMEPHOCTHU reHoMHbIe. CIIOHTaHHbBIE U nepecTpoiiku (abeppanun),
MYTallMOHHOTO WHIYUMPOBAHHBIC MyTallUU. SIIepHbIEC | MOJUIUIOW 1M, AHEYTIIIOU IS, MyTaHT,
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npoiiecca.
DIUreHEeTUKA

Y [IUTOIJIA3MATHYECKUE MyTaL|H.
CoMaThiecKue v MojJ0BbIE MyTallUH.
[IprunHBI BOSHUKHOBEHHS MyTallUN.
MyTareHsl 1 UX BIUSHUE

Ha OpraHu3Mbl. 3AKOHOMEPHOCTH
MYTallMOHHOTO Mpouecca. 3aK0H
TOMOJIOTUYECKUX PAJIOB

B HACJICACTBEHHON N3MEHUYNBOCTH
(H.A. BaBunos). Buesinepnas
W3MEHYHMBOCTh U HACJIEICTBEHHOCTb.
Inueenemura u INULEHOMUKA,

POJIb dNUSEHEMUYEeCKUX (PaKmopos

8 HACNIe008AHUU U USMEHYUBOCTIU
GeHomunuyeckux npusHaKos

Y Op2aHU3MOos.

JleMoOHCTpanun

IToptperst: I'. /le @pus, B. Moranuces,
H. U. BaBunos.

Tabnuiiel u cxeMbl: «I eHeTnueckue
3a00J1eBaHMs YeJIOBEKay, « Bubl
MYyTaLHAN».

OO0opynoBanme: )K1BbIe U repOapHbIC
AK3EMILISIPbl KOMHATHBIX PACTEHUI;
pucyHku (potorpadum) >KMBOTHBIX

C Pa3JIMYHBIMU BUIAMU
U3MEHYUBOCTH.

MyTareHsbl.
[TpuBOIMTE IPUMEPHI MyTALIUH,
BCTPEUAIOIINXCS Y PA3HBIX OPraHU3MOB.
Kinaccudgunuposats MyTanuu

10 Pa3HBIM OCHOBAHHUSIM.

Paznuuathk Ha M300pakeHUAX (CXemax,
Ta0JauIax) TCHHbIC MYyTallUH,
XPOMOCOMHBIE MTEPECTPONKH Pa3HBIX
BUJIOB: JICJICIINH, TYTUTUKAIUH,
TPAHCIIOKALINU, THBEPCUU; TCHOMHbIE
MyTal1u.

CpaBHUBaTh MEXKIy COO0M MyTaIuu
Pa3HBIX BHUJIOB.

XapakTepu3oBaTb CBOMCTBA
MYTallMOHHOW M3MEHYHUBOCTH.
Ha3zpiBaTh nprimHbI MyTaIINH,
BBISIBJISITh UCTOYHUKH (PAaKTOPOB-
MYTareHOB B OKPYXarolIen cpeie
(KOCBEHHO).

[TpuBoAUTH (HOPMYITUPOBKY 3aKOHA
TOMOJIOTUYECKUX PSIOB U
HacJIeJACTBEHHON U3MEHUYNBOCTHU

H. 1. BaBuiioBa 1 000CHOBBIBATh €TI0
3Ha4YEHUE ISl TIPAKTUKHU CEITbCKOTO
X0341CTBa
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IIpakTuyeckas padora
«MyTtauuu y 1po30¢ussl (Ha TOTOBBIX

MUKpOTIperiapaTax)y»
HToro yacos 1o TeMe 6
14 | Tema «I'eHeTHKA YeJIOBEKa»

14.1 | I'eneTrKa yejoOBEKA. 3 KapuroTtun denoBeka. MexayHapoaHas | PackpbeIBaTh cojepKaHue TSPMHHOB U
MeTtoabl IporpaMma McCCieI0BaHus FreHOMa MOHSATHUM: CEKBEHUPOBAHUE, KapTa
MEIULITHCKON YyenoBeKa. MeToapl H3y4eHUs TCHETUKH | XpOMOCOMBI, TPoOaH/I, HaCJIeICTBEHHBIC
T€HETUKHU YyeJIOBEKA: T€HEeaIOTHUECKUH, 0osie3HU (MOHOTCHHBIE, ITOJTUTCHHBIE,

OJIM3HEIOBBIN, IINTONCHETHYCCKHH,
MOMYJISIIMOHHO-CTaTUCTUYECKUM,
MOJIEKYJISIPHO-TEHETUYECCKUIA.
CoBpeMeHHOE OIpeIeICHUE TEeHOTUMA!
MOJTHOIT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUIIUPOBAHUE, B TOM UHKCIIC

¢ nomomipto I1I[P-ananu3a.
Hacnencrennsle 3a00iieBaHus
YenoBeKa. | eHHbIE 1 XPOMOCOMHBIE
0osie3nu yesioBeka. bone3nu

C HACJICJICTBEHHOU
MPEIPACIIONIOKEHHOCTHIO. 3HAUYCHUE
MEIUIIMHCKON TCHETUKH

B MIPEIOTBPAIIICHUU U JICYCHUHN
IFeHETUYECKHUX 3a00J1eBaHMI YeIOBEKA.
Meauko-reHeTU4eCcKoe
KOHCYJIbTUpOBaHUE. CTBOJIOBBIE
KiaeTku. [ToHATHE «Te€HEeTUUYECKOro

I€HHbIE, XPOMOCOMHBIE), METUKO-
Ir€HETUYECKOE KOHCYJIbTUPOBAHMUE,
JIOPO/IOBAsl IUarHOCTHKA, aMHUOLICHTES.
[lepeuncnarb 0COOEHHOCTH U3YUECHUS
TE€HETUKHN YEJIOBEKA U METO/IbI
MEIUIUHCKOW T€HETHKHU.
XapakTepu3oBaTh METO/IbI H3yUEHUS
TeHETHKH YeJoBeKa (reHeallorHuecKuii,
OJIM3HEIOBBIN, IIUTOTCHETHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKUH,
MOMYJISIIIUOHHO-CTAaTUCTUYECKHUI ).
OnuceIBaTh 1ETH, 33/1a44 U
JOCTHXKEHHUS MEKTyHAPOAHOU
nporpaMmmbl «I'€HOM YelloBeKay.
Pa3znnuathk Ha M300paKeHUAX (CXemax,
TabnuIax) KapThl XPOMOCOM
(renetnueckue, HU3NIECKUE,
CUKBEHCOBBIE).
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rpy3a». OTHYECKHUE aCIIEKThI
UCCIJIEJOBaHUI B 00J1aCTH
pPEAAKTUPOBAHMS FTEHOMA U CTBOJIOBBIX
KJIETOK.

['enetnyeckue hakTOpPbI HOBBIIIICHHON
qyBCTBUTEJIBHOCTH YEJIOBEKA

K (pU3NYECKOMY U XUMUYECKOMY
3arpsI3HEHHIO OKPYXKAIOLEH CPEIbl.
['eneTrueckas mpeapacoIOKEHHOCTh
YeJIOBEKA K MTATOJIOTUSIM.
JlemoHCTpanuu

Tabaunwe! u cxembl: «Kapuorun
4eJIoBeKay, «MeToIbl U3y4EHHUs
IEHETHKH YeJI0BeKay, «['eneTnueckue
3a00J1eBaHUS YEIIOBEKAY.
IIpakTnueckas padora
«CoCTaBIIEHHE U aHATIN3 POAOCIOBHO

OnuceIBaTh METOABI COBPEMEHHOTO
OmpeIeJICHHs TEHOTUIIA OpraHu3Ma:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUITUPOBAHUE, B TOM UUCIIC

¢ nomoplo I11[P-ananu3a.
XapakTepu30oBaTh HACIEACTBEHHBIE
3a00JICBaHMS YeIIOBEKA 1 3a00JICBaHUS
C HACJEICTBCHHON
MPEAPACIIONO0KEHHOCTBIO.
CpaBHUBATh T€HHBIE, XPOMOCOMHBIE
00JIe3HH YelIOBeKa U OO0JIC3HH

C HACJEICTBCHHON
MPEAPACIIOIO0KEHHOCTBIO.
VYcranaBiuBaTh B3aUMOCBSI3b MEXKY
HACJICICTBEHHBIMH 3a00JICBaHUSIMU

YeJI0BEKA U UX TEHETUYECKOI OCHOBOM.

OO00CHOBBIBATH 3HAYECHUE MEIUKO-
T€HETUYECKOT0 KOHCYIbTUPOBAHUS
B IIPEAOTBPAIICHUH U JICYCHUU
HACJIEJICTBEHHBIX 3a00JIEBaHUI
yeJIoBeKa

HToro yacos 1o teme 3
15 | Tema «Cesiekuusi OpraHu3MoOB»
15.1 | OcHOBHBIE MOHSATHS 1 JloMecTukanus u CeneKusl. PackpriBaTh conepaHne OCHOBHBIX

CCJICKIIUH

3apoKJACHUE CENIEKIINU U
JTOMECTUKAIMH. Y UYeHHE
H.W. BaBunosa o LlenTpax

MOHSATUM: CEJICKIIUS, JOMECTHUKAIS,
MIPUMUTHBHAS CEIEKIIUSA,
KOMOMHATUBHAsI CEJIEKITUs, COPT,
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IMPOUCXOKIACHUA U MHOFOO6pa3I/I$I

KyJIbTYPHBIX pacTeHuid. Poib cenexiumn
B CO3/IaHUU COPTOB PACTCHUI U TTOPOJ

#UBOTHBIX. COpT, mopoAa, IITAMM.
3aKOH TOMOJIOTHYECKHUX PSAIOB

B HACJIEJICTBEHHOW N3MEHYHBOCTH
H.M. BaBuioBa, ero 3HaucHHE

JUTSL CEJIEKITMOHHON PabOTHI.
JlemoHCTpanuu

[Toprpets: H. 1. BaBuiios,

H. B. Muuypumn, I'. /1. Kapneuenxo,
I1. I1. JIykbsinenko, b. JI. Acraypos.
Tabnuibl u cxembl: «lleHTpbI
MIPOUCXOXKICHUS U MHOTO00pa3us
KYJBTYPHBIX pPACTEHUIN», «3aKOH
TOMOJIOTUYECKHX PSJIOB

B HACJIEICTBEHHON U3MEHYMBOCTI.
JlaGopaTtopnas padora
«M3yuenne copToB KyJIbTYpPHBIX
PACTEHUM U MOPOJ JOMAIIIHUX
KUBOTHBIX

MOpPO/1a, IIITAMM.
[lepeuncnsaTb OCHOBHBIE 3TAMbI
Pa3BUTHUS CENEKIIMU KaK MpoIlecca u
HayKU.

XapaxkTepu3oBaTh COAEPKAHUE YUEHUS
H. W. BaBunosa o LlenTpax
MIPOUCXO0XKJICHHUS © MHOT000pa3us
KYJbTYPHBIX PACTCHUI.

[Toka3biBaTh LIEHTPBI MPOUCXOXKICHUS U
MHOTr000pa3usi KyJbTYPHBIX PACTEHUN U
L{eHTpbl JOMECTUKAIIMN JOMAITHUX
’KUBOTHBIX HAa KAPTE MUPA, CBSA3bIBATh
HX MECTOIOJIOKEHHE C OYaraMu
BO3HUKHOBEHUS JIPEBHEMIIINX
[ABWJIN3AIINN.

CpaBHUBATH COPT, MOPOY, IIITAMM

C BUJIaMHU-POAUYAMU.

OO60CHOBBIBATh 3HAUCHHE 3aKOHA
TOMOJIOTMYECKHX PSAJOB B
HacJIeJACTBEHHON U3MEHUYNBOCTHU

H. W. BaBunosa 11 ceJeKIIMOHHOMN
paboTHI.

OnuchIBaTh NEPCIEKTUBBI
JIOMECTUKAIIUU U CO3/IaHUE HOBBIX
COPTOB KYJIBTYPHBIX PACTEHHM, TTOPOJT
JOMAIITHUX >KUBOTHBIX U IITAMMOB
MHUKPOOPTaHNU3MOB
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15.2

MeTtoapl
CEJICKIIMOHHOH
pabotel. CoxpaHeHue,
M3y4YEeHUE U
HCIIOJIb30BaHHE
TeHETHYCCKUX

pecypcoB

MeTo/b1 CeNeKITMOHHON PaboTHI.
HckyccTBeHHBIM 0TOOP: MacCCOBBIM U
WHJIMBUIYaJIbHBIN. DTarbl
KOMOHMHAIIMOHHOM CEJICKIIUH.
HcnibiTanne nporu3BOIUTENEH

1o noToMcTBYy. OTOOp MO reHOTUITY

C TIOMOIIIBIO OIEHKHU (heHOTHIIA
MMOTOMCTBA U OTOOP IO T€HOTUITY

¢ nomonipio aHanuza JJHK.
HckyccTBEHHBIN MyTareHes3 Kak METO/1
CEJICKIIMOHHOM padOThI.
PagnanioHHbBIN 1 XUMHYECKUHN
MYTareHe3 Kak ICTOYHUK MYTaluid

Yy KyJIbTYPHBIX ()OPM OpPTraHU3MOB.
Hcnonbp30BaHnE TEHOMHOTO
peIaKTUPOBAHUS U METOI0B
pexomOuHanTHBIX JIHK nmsa nonyuenus
MCXOJHOTO MaTepuaa JJisi CEJIEKIUH.
[Tomy4yeHne MOMUIIIONIOB.
BuayTpuBugoBas ruopuan3aims.
bu3kopoICTBEHHOE CKPENIUBAHUE,
iy uHOpuauHT. HepoacTteenHoe
CKpeIIMBaHue, WK ayTOPUJIMHT.
I'eTepo3uc v ero npuYUHSL.
Hcnonp3oBanue rerepos3uca

B cenekimu. OTmanéuaas
ruopuauzanus. [Ipeononenue

PackpeiBaTh coziepKaHne TEPMUHOB U
MOHSATHUM: UCKYCCTBEHHBIN 0TOOD,
MIPOU3BOIUTEIIN, SKCTEPHED,
OJIM3KOPOJCTBEHHOE CKPEITUBAaHUE, UITU
WHOPUJIUHT, HEPOJCTBEHHOE
CKpENIMBaHUe, U ayTOPUIUHT, YUCTAS
JUHUS, TeTepo3uc (TUOpUaHAs Cuiia),
T€HOMHOE PE/IaKTUPOBAHUE,
HCKYCCTBEHHBIN MyTareHes, (pakTopsbl-
MyTareHsbl, MOJUILIONAbI, OTAAIEHHAS
ruOpuIn3aInsi, CCKBEHHPOBaHUE.
XapakTepu3oBaTh OCHOBHBIE METOIbI
CEJIEKIINHU PACTECHUMN U KUBOTHBIX:
MCKYCCTBEHHBI OTOOD U
rUOpUAU3ALIHIO.

CpaBHUBATh MaCCOBBIN UCKYCCTBEHHBIM
0TOOp C MHIUBUYAIbHBIM, TTIOKA3bIBATh
MX 3HAYEHHE JJIS CEJIEKIUU
KYJbTYPHBIX PACTEHUIN U JJOMAITHUX
KUBOTHBIX.

[IpuBOIUTH KOHKPETHBIEC TPUMEPHI
OTAAJIEHHOU THOPUIU3AIIUU B CEJICKIIUU.
OnuceiBats onbIT I'. J1. Kapneuenko

10 TIPEOJI0JIECHUIO OECTLIONUS
MEKBHUIOBBIX THOPHUIOB.

Paznmuate Ha M300pakeHUsX (CXemax,
Ta0NHIax) y OTACIBHBIX
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OeCII0/1Ust MEXXBUIOBBIX THOPHUIOB.
JloCTHXKEHUS CEEKIUN PACTCHUN U
XKUBOTHBIX. «3€/1€HAs PeBOIIOYUAN.
CoxpaHeHue 1 U3y4YEeHHE TeHETUYECKHUX
PECYPCOB KYJIbTYPHBIX PACTCHUHN U UX
JTUKUX pOAUYEH JJIsl CO3aHUsI HOBBIX
COPTOB M THOPHUIOB
CEIILCKOXO3SIICTBEHHBIX KYJIBTYD.
U3yuenue, coxpanenue u ynpasnenue
2EHEeMUYECKUMU PeCypcamul
CeNbCKOXO3AUCBEHHBIX U
NPOMBLCIOBLIX HCUBOMHBIX 8 YEISX
VAVYULEHUSL CYUeCMBYIOWUX U CO30AHUS
HOBbIX NOPOO, TUHUL U KPOCCOB8, 8 MOM
yucie ¢ NpuMeHeHuem Co8pemMeHHbIX
Memo008 HaAYHUHbIX UCCAe008AHUIL,
nepeoosuvlx uoell U NepcneKmueHbLX
MEeXHON02UIL.

JleMoOHCTpaLun

IHoptpetsr: H. 1. BaBunos,

N. B. Muuypum, I'. JI. Kapnieuenko,

H. bopnoyr, /1. K. benses.

Ta0auiel 1 cxeMbl: « MeTO bl
cenekuuny, «OtmanéHnas
rubpuan3anusy, « MyrareHes.
JlabopaTtopHas paGora

«3yuenue MeToI0B CENEKIUU

MPEJICTABUTENICH KOHKPETHOTO COpTa U
MOPOAbI XO35IMCTBEHHO IICHHBIC
MIPU3HAKHA, HEOOXOIUMBIC YETIOBEKY.
XapakTepu30BaTh POJIb CEJICKIIUU

B 00€CIeUeHUH MPOJOBOJILCTBEHHON
0€e30IMacHOCTH YEeJIOBEUECTBA.
[IpuBOINTE KOHKPETHBIE TIPUMEPHI
JTOCTUKEHUH CEJIEKIIUU KYJIbTYPHBIX
PACTEHUH U JIOMAIIIHUX KUBOTHBIX

B Poccun
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PaCTECHUIN

IIpakTHyeckasi pabora
«IIpuBHUBKa pacTECHUI».
IKckypcust «OCHOBHBIE METObI U
JIOCTUKEHUS CEJIEKIINU PACTCHUN 1
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIIUIO, TUIEMEHHYIO epmy,
COPTOUCIIBITATENIbHBINA YYaCTOK,

B TEIUIMYHOE XO35MCTBO,

B JJADOPATOPUIO arpOyHUBEPCUTETA UITH
Hay4YHOTO LIEHTPA)»

Htoro yacos no teme 4
16 | Tema «buOTEXHOJIOTUS M CHHTETHYECKAS OHOJIOTUSD»
16.1 | buoTexHOIOTHS KaK 1 OOBEKTHI, UCMIOJIE3YEMBIC PackpriBaTh cojiepkaHle TEPMUHOB U
HayKa U OTPacib B OMOTEXHOJIOTUH, — KJIETOUHBIE U MOHSTUHN: OMOTEXHOJIOTHSI,
IPOM3BOJICTBA TKaHEBBIC KYJIbTYPHI, TpaJAUIIMOHHASE OMOTEXHOJIOT S,

MUKPOOPTaHU3MBbI, KX XapaKTEPUCTHUKA.
TpanunnoHHass OMOTEXHOJIOTHS:
xJ1e00MeueHne, MoJTydeHUe
KHCJIOMOJIOYHBIX MTPOJYKTOB,
BHHOJIEHE. MUKPOOHOIOTMUeCKUi
cunTe3. OObEKThHI
MUKPOOMOJIOTUYECKUX TEXHOJIOTHH.
[IpousBoACTBO O€NiKa, aAMUHOKHUCIIOT U
BUTaMHUHOB.

JdemMoHcTpanuu

Tabauuk! u cxembl: «McnonszoBanue

MHUKPOOHOJIOTUUECKUI CUHTE3,
MUKpPOOHOIOTHYECKAsT TEXHOIOTHSI.
[lepeuncnarh HanpaBICHUS
OMOTEXHOJIOTHH; 1IeJIN U 33]1a4H,
CTOSIIIIAE TIepe] OMOTEXHOJIOTHEH.
XapakTepu3oBaTh OOBEKTHI,
HCIIOJIb3yeMble B OMOTEXHOJIOTUH, —
KJIETOYHBIC U TKAaHEBBIC KYJIbTYPHI,
MHUKPOOPTaHU3MBI.

OnuceIBaTh OCHOBHBIE METO/BI
TPaJAUIIMOHHON OMOTEXHOJIOTUH U
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MHUKPOOPraHU3MOB B TPOMBIIUIEHHOM
IIPOU3BOJICTBE.

JlabopaTopHasi paGora

«3yuenmne o0bEKTOB
OMOTEXHOJIOT UM,

IIpakTuyeckas padora
«ITomyyeHrne MOJIOYHOKHCIIBIX
IIPOYKTOBY.

IKCKypcus «bHOTEXHOIOTUS —
Ba)KHENILAS IPOU3BOAUTENBHAS CUIa
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTUYECKOE
IIPOU3BOJICTBO)»

JTOCTHKEHUSI MUKPOOHOJIOTNYECKOM
TEXHOJIOTHH.

OO60CHOBBIBATH 3HAUCHUE
OMOTEXHOJIOT U

JUJISI CEJIbCKOXO03SIMCTBEHHOT'O
MIPOU3BOICTBA

16.2

OcHOBHEBIC
HaIpaBJICHUS
CHUHTCTHUYECKOMN
OMOJIOTUH

Co3panue TeXHOJIOTUI U
WHCTPYMEHTOB II€JICHANIPABIEHHOTO
W3MCHCHUS U KOHCTPYHUPOBAHUS
T€HOMOB C IEJIBIO MOTYYEHUS
OpraHU3MOB U UX KOMIIOHCHTOB,

coJiep KalluX HE BCTPEUAIOIIHECS

B IIPUPO/I€ OMOCHHTETUUECKHE Iy TH.
Knerounas nmkenepusi. Meto bl
KYJIbTYPbI KJIETOK U TKAaHEW pAaCTCHUU U
*’uBOTHBIX. Kprobanku. Comarnueckas
THOPUIN3AINS K COMATHICCKUN
smOpuorenes. Mcmoas3oBanue
rarjionJIOB B CEJEKIIMHU PACTECHUMH.
llonyuenue MOHOKIOHAILHBIX AHMUMEI.

PackpeiBaTh cojiep)kaHre TEPMUHOB H
MOHATHUH: KJIETOYHASI WH)KESHEPHS,
KJICTOYHAS TEXHOJIOTHSI, METO/T
KYJbTYPhI KJICTOK M TKaHEH,
TOTUTIOTEHTHOCTD, TUTFOPUTIOTEHTHOCTD,
CTBOJIOBBIC KJIETKH, MUKPOKJIOHAJILHOE
Pa3MHOXEHUE PACTCHHM, COMaTHYCCKasI
TUOPHIM3AIINS, TaILUIOU I, THOPUIOMBI,
MOHOKJIOHAJIBLHBIE H MOJIMKJIOHAJIBHBIE
aHTUTENA, METOJ] TPAHCIUTAHTAIINH SI7ED,
KJIOHHPOBaHHE.

XapakTepu30BaTh OCHOBHBIE
HaIpaBJICHUS CHHTETUYECKON
OHOJIOT .
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Hcnonvzosanue MOHOKIOHANbHBIX U
NOJUKAOHATbHBIX AHMUMeI

6 meduyume. VICKyCCTBEHHOE
OIUIOAOTBOPEHHUE. PEKOHCTpYKIIMS
AWLEKIIETOK U KJIOHUPOBaHUE
JKABOTHBIX. METO/ TPAaHCIIAHTALINT
Anep KIETOK. Texnonocuu
0300pO6IEeHUS, KYIbMUBUPOBAHUS U
MUKPOKIIOHATIbHO20 PA3MHOINCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.
JleMoOHCTpaLun

Ta6auiel u cxeMmbl: «KneTounas

WHKCHEPHSD»

OnuceIBaTh Ha KOHKPETHBIX TPUMEpPAX
METO/bI KJIETOYHOU MHIKEHEPUH.
[IpuBOINUTH pPUMEPBI UCTIOJIB30BAHMS
MOHOKJIOHAJIBHBIX U MOJIMKJIOHAIBHBIX
AHTUTEI B MEIULUHE.

OueHnBaTh 3HAYEHUE CUHTETHYECKOM
OMOJIOTHH [Tl CENTBCKOTO XO35MCTBA U
MEIULIHBI

16.3

XpoMOCOMHas 1
reHHas UHXEHEpUs

XpOMOCOMHasl U TeHHas UHKEHEPUSL.
HcKyCcCTBEHHBIN CUHTE3 I'eHa U
KOHCTPYHUPOBAHNE PEKOMOMHAHTHBIX
JHK. Cozoanue mpanceennolx
opzanuzmos. JIoOCTUKEeHUs u
MEPCIEKTUBBI XPOMOCOMHOMN U TEHHOU
WH)XEHEpUH. DKOJOTUUECKUE U
ATUYECKHE TTPOOTIEMBbI TEHHOM
WHXEHEPUHU.

JlemoHCcTpanuu

Tab6nuiiel u cxemsbl: «I'eHHas
HUHXKEHEPUS)

PackpbIBaTh coziepKaHUE TEPMUHOB U
MOHATUI: TeHHAs] UH)KEHEPUS,
PECTPUKIIMOHHBIE SHAOHYKJIEA3bI
(pecTpuKTa3bl), IMIKUE KOHIIBL,
MJ1a3MU/JIbl, PECTPUKIINS, IUTUPOBAHUE,
TpaHchopMaIys, CKpUHHUHT,
TpPaHCT€HHbIE (TEHETUYECKH
MOAU(PUIMPOBAHHBIE) OPTAHU3MBI.
OnuceIBaTh METOABI PEMTPOTYKTUBHOTO
Y TEPANEBTUYECKOT0 KJIOHUPOBAHHUS,
KJIETOYHbIE TEXHOJIOTUU U CIIOCOOBI
T€HETUYECKON NHKECHEPUH.
XapakTepu3oBaTh JOCTUKEHUS TEHHON
WMHKEHEPUH.
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O1eHuBaThH YKOJIOTHYECKHE U
TUYCCKHUE MPOOJIEMbI KIOHUPOBAHUS U
CO37aHMs TPAHCTEHHBIX OPTaHU3MOB,
MIEPCIICKTUBBI PA3BUTHS XPOMOCOMHOM
Y TCHHOW WH)KCHEPUHU

16.4

MemunuHckue
OMOTEXHOJIOT U

Menummackre OMOTEXHOJIOTUH.
Ilocmeenomuas yugpposas
meouyuna. IL[P-ouacnocmuxa.
Memabonomuwiii ananus,
2CHOYEHMPUYECKULL AHATU3
npomeoma uenosexa 0jisi OYeHKU
COCMOSIHUSL €20 300PO0BbSI.
Hcnonvzosanue cmeoyiogulx Kiemox.
Tapeemnas mepanus paka.
3D-6uounsicenepus ons paspabomru
@DyHOAMEHMAIbHBIX OCHOB
MeOUYUHCKUX MEXHON02UL, CO30AHUSL
KOMNJIEKCHbIX MKAHel couemanuem
MeXHOI02Ull MPEXMEPHO2O
bouonpunmurea u cxaggonounea
07151 peuteHus 3a0a4
NePCOHANUIUPOBAHHOU MEOUYUHDL.
Cosz0anue 6eKMOPHLIX BAKYUH C UEbIO
obecneyerusi KOMOUHUPOBAHHOU
3awumol om 6030youmeneti OPBU,
YCMAaHOo8IeHUe MONEKVISAPHbIX
MeXaHu3Mo8 BYHKYUOHUPOBAHUS

PackpsIBaTh copepkaHre TEPMUHOB U
MOHSATUI: MEAULIMHCKAsS
OMOTEXHOJIOTHSI, META00JIOMHBIN
aHaJIN3, TEHOLICHTPUYECKUI aHaJIU3,
[IEpCOHAIIM3UPOBAHHAS MEIUIMHA,
pereHepaTuBHasi MEUIMHA.
XapakTepu30BaTh METObI
MeTa00JIOMHOT'O U T€HOLICHTPUYECKOTO
aHaJIN3a; UCIIOJIb30BAHUE CTBOJIOBBIX
kieToK; [ IL{P-quarnocTuky; TapreTHyro
TEpaInio pakKa
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PHK-coodeporcawux eupycos,
8bI3b18AIOUUX 0COOO ONACHbLE
3a0071e8aHUs 4eN08eKA U HCUBOMHbBIX

HToro 4acoB mo teme 4
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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11 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3liesioB U TeM [IporpammHoOE cofepKaHue
/1 4acoB o0ydJaronmxcs
y4eOHOTro IpeameTa
1 Tema «3apoxkaeHue u pa3BUTHE IBOJIOIHOHHBIX MPEACTABICHUI B 0MOJIOTMH»

BOJIIOIIMOHHAS 1
teopus Y. Jlapsuna

DBomtormonHas teopus Y. /lapBuna.
[Ipennocwuikr BO3HUKHOBEHHUS
napBuHH3MA. JKU3Hb U HaAy4YHas
nesatenpbHocTh Y. JlapBuHa.
JeMoHcTpanun

[Toptpersl: Apuctorens, K. JInnueu,
K. b. Jlamapk, 2. XK. Cent-Unep,

K. Krwosbe, Y. JlapBuH.

Tabnauib! u cxeMbl: «CucTema KUBOH
npupoas (o K. JIunuero)y,
«JlecTHHIIA )KUBBIX CYLIECTB

(mo Jlamapky)», «MexaHu3m
dbopMupoBaHUs TPUCTIOCOOTICHUIA

Yy PaCTeHUH U )KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
MapuipyTa imyremectsus U. Jlapsunay,
«Haxonxu Y. [{lapBuna»

PackpriBath conepkaHue TEPMUHOB U
MOHATHUM: KpEealluOHU3M, BU/I,
CUCTEeMaTHKa, OMHapHAast HOMEHKJIIATypa,
HMCKYCCTBEHHAsl CUCTEMa
KJ1accu(pUKaluyu OpraHu3MoB,
UCTOPUYECKUI METOJI, TapBUHU3M.
XapakTepu30BaTh B3IJIsIbI
Apucrorens, OMiienokia, Jlykpeuus
Kapa, /Ix. Pes Ha pazButue ;kuBoi
MPUPOIBI.

OuenuBath Bkiaz K. JIunnes

B pa3BUTHE OUOJIOTHH.

CpaBHUBATH B3TJISA/IbI HA BUJ U
sposionuio K. JIunnes, XK. b. Jlamapka
u Y. JlapBuna.

Kputnueckn oneHuBarhb
KPEAIMOHUCTCKUE B3IJISIIbI HA dKUBYIO
MIPUPOTY.

[lepeuncnaTh KyJIbTypHO-UCTOPUUECKHE
1 €CTECTBEHHO-HAYYHBIE MPEOCHITKH
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ITOSIBJICHUS SBOJIIOLIMOHHOM TEOPUHU

Y. JlapBuHa.

OnuceIBaTh poJib HCTOPHUYECKOTO
MeToJaA.

N3narats CyliHOCTB HBOTIOLIMOHHOU
teopuu Y. JlapBuHa.

Ha3biBaTh OCHOBHBIE (PaKThl OHMOTrpapuu
Y. JlapBrHa u 3TaIbl CO34aHUsI UM
ABOJIFOLIMOHHOMN TEOPUU

1.2

JIBrKyI1IME CUITBI
ABOJIFOLMU BUJIOB
o Y. /lapBuny

JIBMKYIIME CUIIBI 9BOJIIOLIMHU BUJIOB
no Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTh Pa3MHOKECHHUSI
OpPraHU3MOB, HACJIEICTBEHHAs
W3MEHUYUBOCTh, O0pKOa

3a CyLIECTBOBAHUE, ECTECTBCHHBIN U
HCKYCCTBEHHBINU 0TOOD).
JeMoHcTpanun

[loptper: Y. JlapBuH.

Tabsauub! u cxembl: «Dopmbl OOPHOBI
3a cymiecTBoBaHue, «Iloposs
roiry0eit», «MHoroobpaszue
KYJIbTYPHBIX ()OpM KaIyCThI»,
«ITopospl JOMAITHUX KUBOTHBIX),
«Cxema o0pa3oBaHUs HOBBIX BUJIOB
(mo Y. {apBuny)», «Cxema
COOTHOIICHUS IBMXKYIIUX CHJT
ABOJTIOLIMID)

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSATUM: HACIIEACTBEHHOCTb,
U3MEHYHUBOCTbh, UCKYCCTBEHHBIN 0TOOD,
O0opb0a 3a CyIIecTBOBaHHUE,
€CTECTBEHHBII 0TOOp.

N3narats CyniHOCTh y4EHHUS

Y. JlapBuHa 00 HCKYCCTBEHHOM OTOOpE.
XapaxkTepu3oBaTh ABUKYIIUE CUITBI
ABOJIIOLIMM BUIOB 110 JlapBUHY.
[TpuMeHSATh 3HaHUS O IBUKYIIHNX CUIaX
ABOJIFOLIUU BUJIOB 110 /[apBUHY

J71s1 OOBSICHEHUSI MHOTOOOpa3usi BUJIOB,
MOPO/JT IOMAIITHUX KUBOTHBIX U COPTOB
KYJbTYPHBIX PACTCHUI
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1.3 | ®opmupoBanue 1 OdopmiieHre CUHTETHYECKOM TEOPUHU PackpbiBath cosiepkaHre TEPMUHOB U
CUHTETUYCCKOMN sposronnu (CTD). HeittpanbHas MOHSATHUM: TaApBUHU3M, MYyTalluH,
TEOPUHU IBOJTIOLIUH Teopust 3Bosronun. CoBpeMeHHasI MyTallMOHHBIN MPOIIECC.

ABOJIIOIIMOHHAs] OMOJIOTHSI. OOBSACHITH MPUYHUHBI KPU3HCA
3HaYeHNE IBOJIOMMOHHON TEOpUN JTapBHHHU3MA.
B ()OPMUPOBAHNU €CTECTBEHHO- OO00CHOBBIBATh 3aKOHOMEPHOCTH
HAay4YHOU KapTHUHBI MHpA. TpaHchopMaIu JapBUHU3MA
JleMoHCTpauun B CHHTETHUYECKYIO TEOPHUIO IBOJTIOIIUU
[Moptpersl: C. C. UeTBepUKOB, (CTD).
. U. IlImansrayses, Jx. Xonnens, N3znarate ocHOBHbIE osiokeHus CTD.
J. K. benses. OuenuBats Brian I, [le @pwusa,
Tabmuiel u cxeMbl: «OCHOBHEIE C. C. YerBepukona,
MTOJIOKEHUSI CHHTETUYECKOU TEOPUU N. U. llImaneraysena, /. K. bensiepa
SBOJIFOLII B (hopmupoanue CTD.
OuenuBats 3Hauenue CTO
B (hopMHpOBAHUN COBPEMECHHOM
€CTECTBEHHO-HAYYHOU KapTUHBI MUPa
Hroro yacoB no Teme 4
2 Tema «Mukpo3BoI0LUA U €€ pe3yJbTAThD)

2.1 | Dranbl 3 [Tonynsanmst kak dIeMeHTapHas PackpriBath cosiepkaHre TEPMUHOB U
HBOJTIOIIMOHHOTO eauHUIA YBOTFOITMH. COBpEMEHHBIE MOHATUH: MUKPOIBOJTIOITHS,
mporiecca: METO/IbI OTICHKU T€HETHYECKOTO MaKpOABOJTIOIHS, MyTallUH, TIOTYJISIIIHS,
MHUKPOAIBOJTFOITUS U pPa3HOOOpa3us U CTPYKTYPbI KOMOWHAITUY T€HOB, TCHO(OH]I,
MaKpPO3BOJTIOIH. nonyJsinuid. MIsmenenue renodonaa AIIEMEHTApHOE YBOTIOIMOHHOE SIBJICHUE.
[Tomynsmys — MOMYJISAIUN KaK JIEMEHTApHOE XapakTepru30BaTh MUKPOIBOJIIOIHIO KaK
DIIEMEHTapHAS ABOJTFOITMOHHOE SIBJICHHUE. 3aKOH ATan MOSIBICHUS MPUCTIOCOOIEHUHN U

CAHNHHUIIA 3BOJJIIOINHA

IFCHETHUYCCKOI'O PaBHOBCCHA

BI/I,ZIOO6paSOBaHI/I$I.
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JIx. Xapau, B. BaitnGepra.
JdeMoHcTpauuu

Tabauub! ¥ cxeMbl: «MyTanmoHHas
U3MEHUYMBOCTBY, «llomynsuuonHas
CTPYKTypa BuJa», «Cxema mposiBICHUS
3akoHa Xapau—BaiinOepray.
JlabopaTropnasi padora

«BpIsIBIEHNE U3MEHUYUBOCTH Y 0CO0OEi
OJIHOTO BHJIa»

XapakTepu3oBaTh MOMYJISAIUIO0 KaK
AIIEMEHTAPHYIO €IMHUILY SBOJIOLINH.
[TepeuncnsaTh NpU3HAKUA UACATIBHOM
MOMYJISIIIUU U OOBSICHATH YCIOBUSA
BBINOJIHEHUA 3aKOHA Xapau—
Baitn6epra.

[IpuMeHATh UMEIOIMECS 3HAHUS

TU1s1 OOBSICHEHUS IPUYMH U3MEHUUBOCTH
y oco0ei 0JTHOTO BHIA

2.2

DneMeHTapHbIe
(hakTOpbI IBOJIIOIIHN

DneMeHTapHbie PaKTOPbI (ABUKYIIHE
CHUJIBI) SBOJIIOIIUU. MyTaIimoHHbIN
nporecc. KoMmOnHaTuBHas
U3MEHYUBOCTD. [lpeiid reHos —
Cly4aliHbI€ HEHAIIPABJICHHBIE
VU3MEHEHUS YacTOT ajuiesien

B nomyysiusix. ¢ (eKT ocHoBaTesl.
Dpgexm bymuliouHo20 copablUKA.
CHudiceHue 2enemuyecko2o
PA3H000pa3Us: NPUYUHBL U CLeOCMBUSL.
IIpossnenue sghgpexma opeiigha cenos
8 OONLUUUX U MATBIX NONYTAYUSX.
Murpanuu. U3onsums nomyinsuui:
reorpaduueckas (MpoCTpaHCTBEHHAs),
Oounonornyeckas (penpoyKTUBHAS).
JdemoHcTpauuu

Ioptpertsi: C. C. YeTBepHUKOB,

2. Maiip.

PackpbIBaTh cojiepKaHUE TEPMUHOB U
ITOHATHN: MyTAal[MOHHBIN IPOLIECC,
KOMOMHATHBHAS N3MEHUUBOCTb,
MOMYJISIIMOHHBIE BOJIHBI, Ipeii( TeHOoB,
MUTpaLUH, U30JIS1US, reorpapuueckast
(mpocTpaHCcTBEHHAs) U3OJISILIMS,
ounonornyeckas (penpoayKTUBHAs)
u3ossius, dppext ocHoBatens, 3hdHexT
OYyTBUIOYHOTO TOPJIBIIIKA.
XapakTepu30BaTh AIEMEHTAaPHbIE
(baKTOpPBI (IBHKYIINE CUITbI) SBOJIOLUU.
OuenuBatb Bkaajg C. C. UeTBepukoBa,
0. Maiipa B pa3BUTHE 3BOJIIOLIMOHHOTO
YUEHUS.

OOBSICHATH MPUYMHBI HEHANPABIIEHHOTO
JNEUCTBUSI DIIEMEHTAPHBIX
HBOJIIOIMOHHBIX (PAaKTOPOB.

[IpuMeHATh UMErOIMECS 3HAHUS
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Tabauubl U cxXeMbl: «JIBHKyIIHe CHITbI
IBOJIFOLIUN Y, « DKOJIOTHYECKas
W30JISILHS TOMYJISIIAN CEBAaHCKOMN
dopenm», «I'eorpaduueckas u3oasuus
JMCTBEHHHUILIBI CHOMPCKON 1
JIMCTBEHHULIBI 1ayPCKOW»,

«HOHYHHI_II/IOHHLIG BOJIHBI YHMCJICHHOCTH
XUIIHHUKOB U JKCPTB»

O ABWKYILUX CHJIAX 3BOJIFOLIMH
JUTs1 0OBSCHEHMS IPUYUH pa3HOOOpa3ust
reHo(hoH/1a MOMYJISIIIUI OAHOTO BUA

2.3

EcrecTBeHHbINM
oTOOp —
HAMPaBJIIOIAN
(bakTop IBOIIOITUN

EcrectBeHHbIl 0TOOp —
HaIpaBJSIIONIKNA (PaKTOP IBOJIIOIUH.
@DopMBI €CTECTBEHHOTO 0TOOpA:
JBUKYIIHNA, CTAOMIH3UPYIOIIHA,
pasphIBarOIni (IU3PYIITUBHBIN).
[Tonoroit oT60p. Bo3HMKHOBEHUE U
ABOJIIOLMS COIIUATBLHOTO TTOBEICHUS
KUBOTHBIX.

JeMoHcTpanun

Tabmauie! 1 cxeMbl: «CxeMa JeHCTBUA
€CTEeCTBEHHOTO 0TOOpay, «DopMbI
OOpBOBI 32 CYIIECTBOBAHUEY,
«H1yCcTpUaNbHBINA METAHU3MY,
«OKuBbIe UCKOIIaeMbIe»

PackpbiBath copepkanrne TEPMUHOB U
MOHSATUM: €CTECTBEHHBIN 0TOOD,
JBIDKYIIUN 0TOOp, CTAOMIU3UPYIOIINN
0TOOP, pa3phIBAIOIINUNA OTOOP, ITOJIOBOM
otbop.

XapakTepu3oBaTh €CTECTBEHHBIN 0TOOP
KaK JIBIDKYIIYIO U HATIPABJISFOIIYIO CHITY
ABOJIIOLINH, €T0 (DOPMBI.

Paznmuuate hopMbl €CTECTBEHHOTO
0oTOOpa B MOMYJIANUAIX, IPUBOIUTH
MpUMEPHI ACHUCTBUS B TTOMYJISIIHASIX
(hopM eCcTeCTBEHHOTO 0TOOpA.
OOBSICHATB MPEATOCHUIKHN JIJIS ISHCTBHS
JBIDKYIIEH U CTaOUIM3upyrolieit hopm
€CTEeCTBEHHOTO 0TOOpA.

CpaBHHBaTh (HOPMBI €CTECTBEHHOTO
oTOO0pa, enaTh BHIBOJbI HA OCHOBE
CpaBHEHHSI.
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[IpuMeHsATh UMEOLUECS 3HAHUS

0 €CTECTBEHHOM OTOOpE

U1l OOBSICHEHUS TPOLIECCOB,
IPOUCXOSAIINX B MOMYJISAIUSAX BUJOB
OpPraHHU3MOB

2.4

[TprcnocobaeHHOCTh
OpPTraHU3MOB KaK
pe3ynbTat
MUKPOIBOIIOIUU

[IpucnocoOaeHHOCTh OPraHU3MOB KaK
pe3yJIbTaT MUKPOIBOJIIOLIHH.
Bo3HHKHOBEHHE MTPUCTIOCOOTIEHUIA

y opranuzmoB. ApomMop¢o3bl U
naunoananrtauuy. [Ipumepst
IPUCIIOCOOJIEHUH y OpTraHU3MOB:
Mopdonoruueckue, GU3N0IOTUIECKuE,
OMOXMMHYECKHE, ITOBEICHYECKIE.
OTHOCUTENBHOCTH TPUCTIOCOOTICHHOCTH
OpPTaHU3MOB.

JdemoHcTpauuu

TabauIiibl ¥ CXeMbL:
«ITokpoBUTENHLCTBEHHAS] OKpacKa
KUBOTHBIX», «[Ipeaynpexaromias
OKpacka KUBOTHBIX),
«DU3HOTOTUYECKUE aIalITaIluN,
«IIpucnocob1eHHOCTh OPTaHU3MOB U
€€ OTHOCUTEIILHOCTD.
Oo6opynoBanme: repObapun pacTCHUI;
KOJUIEKIIMY HACEKOMBIX; Uydesia MTHUIL 1
3BEpeN ¢ IPUMEPAMHU PA3IMYHBIX
MPUCTIOCOOICHUH.

PackppiBath comepikanme TepMUHA
MPUCTIOCOOJICHHOCTh OPTaHU3MOB
(amanranust), apomopdo3,
U0 AT TAIIHS.

[IpuBOAUTH KOHKPETHBIEC TPUMEPHI
MPUCTIIOCOOJIEHUI OPraHU3MOB
(Mopdonorudeckue, GrU3U0IOTHICCKHE,
OMOXUMHYECKHE, TIOBEJICHUYCCKHUE).
OOBSICHATH MEXaHU3M BO3HUKHOBEHUS
MPUCTIOCOOJICHUI Y OpTaHU3MOB.
[TpuBoaAUTH IpUMEPHI ApOMOP(PO30B U
WIM0aJaNTallui y PACTEHUMN U
KUBOTHBIX.

OOBICHATH posIb apOMOP(O30B

B OCBOCHHUHU OPTaHU3MaMH HOBBIX CPEJT
oOuTaHwMs.

OOBSICHATH POJIb HIUOATATI TAITII

B [IPUCIIOCOOICHUH OPTaHU3MOB

K KOHKPETHBIM YCJIIOBUSIM CPE/IbI.
JIloka3bIBaTh OTHOCUTEIBHBIA XapaKTeP
MPUCTIOCOOJIEHHOCTH U IPUBOJIUTD
pUMEPBI OTHOCUTENILHOCTH aJIafTalyil.
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Jlaboparopnasi padora
«IIpucnocobneHus OpraHu3MOB U UX
OTHOCHTEIbHAS 11€JIeCO00Pa3HOCTh.
JlaGoparophasi paGora

«M3ygenne apomop}o30B u
WINOAIANTAlNI Y PACTEHUN U
YKUBOTHBIX)»

PackpeiBaTh 3HaUCHHE IBIKYIIIUX CHIT
HBOJIIONNU B (DOPMHUPOBAHUH
MIPUCTIOCOOICHUI

2.5

Bupn, ero xpurepun u
CTpYKTypa

Bup, ero kpurepuu u CTpyKTypa.
JeMoHcTpanun

Tabsuubl u cxembl: «Kpurepuu Buaay,
«Bunpl-gBonHUKNY, « CTpyKTypa BUIA
B IIPUPOIED.

Oo6opynoBanme: repdapuu pacTeHUI;
KOJUIEKLIUY HACEKOMBIX; Uy4eJia NTHULl 1
3BE€pEU pa3HbIX BUJIOB.
JlaGopaTopHasi paGora

«CpaBHEHME BUOB

10 MOP(OJIOTUYECKOMY KPUTEPHIOH

PackpriBath copepkaHue TEPMUHOB U
MIOHSATHUM: BUJ, KpUTEPUHU BHJIA,
noauMop¢u3M, BUJIbI-IBOMHUKH, apea,
AKOJIOTHYECKasl HUIIIA, TTOIYJISINS,
BHUJIOBOM KapUOTHII, KOCMOIIOJIUTHI,
SHJEMHUKH, TTOABUIbI, SKOTHIILI.
XapakTepu3oBaTh KpUTEPUH BHIA
(Mopdoiornyeckuii, reHETHYECKUM,
OMOXUMHUYECKUM, TeorpaPpuUecKui,
AKOJIOTHYCCKUN, ONOXMMHUYCCKHM ).
OO0BICHATH HEOOXOIUMOCTD
HCITOJIb30BaHUs BCE COBOKYITHOCTH
KPUTEPUEB JIJIs1 OTIPEACIICHUS BUOBOM
MIPUHAJICKHOCTH OpraHu3Ma.
ITepeuncnsiTb OCHOBHBIE
BHYTPHBHUIOBBIC TPYIIITHPOBKH.
OOBSICHATH IPUYHHBI CYIIICCTBOBAHUS
MOHO- Y TIOJINTHITMYECKHUX BHJIOB.
CpaBHUBATH BUBI 10
MOP(OJIOTHIECKOMY KPUTEPHIO
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2.6

Bunoobpa3oBanue kak
pe3ynbTat
MHKPOIBOITIOIHH.
CBsi3b
MUKPOIBOJIOIUH
AMUJIEMUOJIOTHH

BunooOpa3zoBanue kak pe3ysibTaT
MUKPOAIBOTIOIMU. M305msus —
KIIF0UeBOU (pakToOp BUA00Opa30BaHUS.
[Tyt 1 cioco6bl BUI00OPa30BaAHKUSA:
ajutonarpuyeckoe (reorpaduieckoe),
CUMITATPUUECKOE (IKOJIOTUYECKOE),
«MTHOBEHHOE» (TTOJIUILJIONTU3AIINS,
rubpuauzanus). JIuTensHOCTh
ABOJTIOIMOHHBIX TTPOLIECCOB.
Mexanuzmbl HOPMUPOBAHUS
OMOJIOTUYECKOTO Pa3HO00pasHusl.
Ponsb sBosonionHOM 6HoI0THH

B pa3pabOTKe HAyUYHBIX METOJOB
COXpaHEeHUs1 OMopazHO0Opa3usi.
MuKpO3BOJIIOLMS U KOIBOIIOIUS
napa3uToB U UX X03s51eB. MeXaHU3MbI
dbopMHUpOBaHUS YCTOWYHNBOCTH

K aHTHOMOTHKAM M CITIOCOOBI OOPHOBI
C HEll.

JdemoHcTpauuu
Tabauusl 1 cxembl: «CItocoObI

BUI000pa3oBaHusy, «I eorpaduueckoe
BUJI000pa30BaHUE TPEX BUJIOB
JIAHIBIIIEHY, « DKOJIOTHYECKOe
BUJI000pa30BaHNE BUOB CUHUID,
«ITommmon el pacrenniny, «KamycrHo-
peAeUHbIN THOPUTY.

PackpbiBaTh cofiep:kaHue TEPMUHOB U
MOHSATUI: BUI000pa30BaHKE, U3OJISLINS,
KODBOJTIOLIHSL.

XapakTepu3oBaTh BUJ000pa30BaHUE
KaK pe3yJbTaT MUKPOIBOJIIOIUY.

OOBSACHSITH POIb U3OJISILIUU

B 00pa30BaHUU HOBBIX BUJIOB.
XapakTepru30BaTh PA3TMIHBIC CITOCOOBI
BUJ1000pa30BaHusl (aJUIONATPUIECKOE,
CUMIIATPUYECKOE).

[IpuBOAUTH KOHKPETHBIEC TPUMEPHI
BUJIOB, 00PA30BABIINXCS PA3TMUYHBIMU
crioco0amu.

[IpumeHnsaTh 3HaHUST CIOCOOOB
BUJ1000pa30BaHUS JJIs1 OOBSICHEHUS
MPUYUH MHOT000PAa3us BUJIOB.
OOBSICHATH BOSHUKHOBEHHUE
YCTOMYMBOCTH MATOTEHOB

K aHTUOMOTHKAM
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OobopynoBanme: repbapuu pacTeHUIA
OJIM3KUX BUJIOB, 00pPa30BaBIITUXCS
Pa3IMYHBIMH CIIOCOOAMM

HToro yacoB no teme 14
3 Tema «Makpo3BoIIOIUSA U €€ Pe3yJbTAThD)
3.1 | MakposBoJIrOLIHSI. 1 MeTo bl U3y4eHHUs] MAaKPOIBOIIOLUH. PackpeiBaTh cofiepkaHUE TEPMUHOB U
[TaneoHToMIOTNYECKHE [TaneoHTONMOrMYECKHE METO/IBI HOHSITUNA: MAaKpO3BOIIOIUS
METOJbI U3YUCHUS n3ydeHus sBomonnd. [lepexonneie (punorenes), nepexoansie Hopmsl,
ABOJIIOLINH (opMbI U (PUITOTEHETUUECKUE PSI/IBI (duoreHeTUYECKUE PAIBL,
OpraHH3MOB. MAJIEOHTOJIOTUS.
JleMoHCTpanum XapakTepu30BaTh MAKPOIBOJIIOLINIO KaK
TaOauIbI U CXEMBI: HaJIBUJIOBYIO 3BOJIIOLIMIO 00pa30BaHUs
«DunoreHeTHUECKUI s JOAANY, KPYIHBIX TAKCOHOMUYECKUX €TUHUII.
«ApxeonTepukxcy, «3Bepo3yobie OOBACHATH 3HAUCHHUE
amepby, «Creronedanby, NaJIEOHTOJOTUYECKUX UCCIIeI0BaHU N
«Punnopute», «CeMeHHbIE IUISI TOJTy4YeHUs (PaKTOB IBOJIIOIIUU
NarOPOTHUKI. OpPTraHU3MOB.
ObopynoBaHue: KOJUICKIINH, [TprBOIUTE IPUMEPBI OPTaHM3MOB,
repbapuu, MyJIsKA HCKOIIAEMBIX OTHOCSIIUXCS K IEPEXOIHBIM (popmam.
OCTaTKOB OPraHU3MOB Ha3zbiBaTh rpyIibl OpraHu3MoB,
1151 KOTOPBIX BOCCTAHOBJICHBI
(buIoreHeTuYeCKue PsIbl.
CpaBHUBATH MPOIIECCHI
MaKpO’BOJIIOIIUU U MUKPOABOJIOLUN
3.2 | buoreorpaduueckue 1 buoreorpaduueckue meToibl u3yueHust | PackpbiBaTh cojiepkaHUe TEPMUHOB U
METO/Ibl U3yUYEHUS sBosoninu. CpaBHEHHE (DIOPHI U NOHSTHI: Onoreorpadusi, YHIEMUKH,
HBOJIFOLUU (payHbBI MATEPUKOB U OCTPOBOB. PEJTUKTHIL.
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buoreorpaduyeckue obmactu 3eMiu.
Buapl-sHIEMUKN U PETUKTBHL.
JeMoHcTpanun

TabauIIbl ¥ CXEMBbL:
«buoreorpaduueckre 30HbI 3eMITN»,
«JIpetid KOHTUHEHTOBY, «PEeTUKTHI.
Oo6opynoBanme: repdapun; KOJJICKIIUU
HACEKOMBIX

OOOCHOBBIBATH 3HAYECHUE
ouoreorpaduu 11 U3y4eHUs
HBOJIIOLIUY OPTaHU3MOB.

[lepeuncnsats Guoreorpaduueckue
o0nacTu 3eMJI U OOBACHATD MPUINHBI
UX BBIJICIICHUS.

CpaBHuBath Quiopy u (hayHy MaTEpUKOB
Y OCTPOBOB, PaCTEHUS U )KUBOTHBIX
pa3HbIX Ouoreorpaduueckux o0JaCTe.
[TpuBOIUTH MPUMEPHI PETUKTOBBIX
OpPraHHU3MOB, BUJIOB-3HJIEMHUKOB.
OOBACHATH IPUUUHBI COXPAHEHUS
BUJIOB 9HJIEMUKOB M «KHBBIX
HCKOITaEMBIX)

3.3

DMOpHOIOTHYECKHUE U
CpaBHUTEIHLHO-
Mopdoorudeckue
METOJTbI U3YICHHSI
ABOJTIOIAH

DOMOPHOJIOTUYECKHE U CPABHUTEIIHHO-
MOPGOIOTHYECKUE METOIBI U3yUCHHS
ABOJIIOIMU. | e HeTHUECKNE MEXaHU3MBbI
ABOJIIOIMY OHTOTCHE3a U MOSBIICHUS
ABOJIIOIIMOHHBIX HOBIIICCTB.
I"'omoJiornuHbIC ¥ aHATOTUYHBIC
oprassl. PyinmeHTapHbie Opraibl U
aTaBuU3Mbl. MOJIEKyYJIIApHO-
reHeTHYEeCKHe, OMOXUMHYECKHE U
MAaTEMATUYECKUE METObI U3yUECHUS
ABOIIOUH. | OMOJIOTUYHBIC TCHEI.
CoBpeMeHHBIE METO Il TOCTPOCHHUS
(bUIOreHeTUYECKHX JICPEBHEB.

PackpeiBaTh copepkaHle TEPMUHOB U
MOHSATUI: IMOpUOIOTHs, Mopdoorus,
rOMOJIOTUYHBIE M aHAJIOTMYHbIE OpTaHbl,
PYJUMEHTBI, aTaBU3MbI, ONOXUMHUYECKasI
TOMOJIOTHS.

XapakTepu3oBaTh SMOPHOIOTHUECKHE,
CpaBHUTEILHO-MOP(HOJIOTUIECKHUE,
MOJIEKYJISIPHO-TEHETUIECKHE,
OMOXMMHUYECKUE, MAaTEMAaTUYECKUE
METO/IbI U3YUYECHHUSI IBOIOIUH.
OOBICHATH 3HAUEHKHE YMOPUOJIOTHH,
CpaBHUTEIHHOU MOP(}OIOTHH,
MOJIEKYJISIPHOM T'€HETUKH, OMOXUMUH,
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XPpOMOCOMHBIE MYTallMH U BOJIIOLIUS
T€HOMOB.

JeMoHcTpanun

[Toptpersl: K. M. bap,

A. O. KoBanesckuii, ®. Mrosep,

. I'ekkensb.

Tabmmiel 1 cxeMbl: «HadanpHbIe

CTa Uy SMOPHUOHATILHOT'O PA3BUTHS
IT03BOHOYHBIX KUBOTHBIX),
«I"OMOJIOrUYHBIC U aHAJTOTUYHBIC
opranb», « PynuMeHTb», « ATABU3MBI»,
«XpPOMOCOMHBIE HAOOPHI YeJIOBEKa 1
IIAMITIaH3e».

Oo6opynoBaHme: KOJUICKIIHH,
repbapuu, MyJIsKM TOMOJIOTHYHBIX,
AQHAJIOTUYHBIX, PYIMMEHTAPHBIX
OpTraHOB M aTaBU3MOB

OronH(pOPMATHUKH TS H3yICHHUS
ABOJIIOLIMM OPTaHU3MOB.

OuenuBath Bkiiaa A. O. KoBasieBckoro
B Pa3BUTHE 3BOJIFOIIMOHHOTO YUCHUSI.
OnuchIBaTh FTEHETUYECKUE MEXAHU3MBbI
ABOJIIOLIMM OHTOTEHE3a U TOSIBJICHUS
ABOJIFOIIMOHHBIX HOBIIECTB.
[IpuBOIUTH MPUMEPHI ATABU3MOB U
PYAMMEHTAPHBIX OPTAHOB y Pa3IUYHBIX
OpraHU3MOB U OOBSICHITH IPUUUHBI KX
MOSIBJICHUSL.

[IpuBOIUTH TPUMEPHI TOMOJIOTUYHBIX U
aHAJIOTMYHBIX OPTaHOB.

CpaBHUBATH CTPOCHUE OPTraHOB

Yy OpraHu3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPYIIIL.

[IpuBOAUTH IPUMEPHI OMOXUMUYECKON
Y TEHHOW TOMOJIOTHH.

OnenuBarh 3HaueHUE OMOMHGOPMATUKHI
JUJI U3YUEHUS 3aKOHOMEPHOCTEN
ABOJIIOIUU

3.4

OO0r1ue
3aKOHOMEPHOCTH
ABOJIFOLIUA

OO6mre 3aKOHOMEPHOCTH (TIpaBHIIA)
ABONTIOIUH. [ Ipunyun cmervt pyHKkyuil.
HeoGpaTtuMocCTh 3BOJTIONMH.
AnanTyuBHas paavaius.
HepaBHOMEPHOCTH TEMIIOB BOJTIOITUH.
JeMoHcTpanun

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHATUH: cMeHa (DYHKIIMI OpPTraHoB,
HEOOPaTUMOCTh HBOJIIOLINH, aJal TUBHAS
paauanys, HEpaBHOMEPHOCTb TEMIIOB
DBOJIIOLUH, YEPEIOBAHUE TTIABHBIX
HANpPaBJICHUHN 3BOJIFOLIAH.
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Tabauusl 1 cxembl: «l JTaBHBIE
HaIlpaBJICHUS ABOTIONNNY, «O01IHe
3aKOHOMEPHOCTHU IBOJIFOLIHM

AHanM3upoOBaTh MPUYHUHBI YEPETOBAHUS
TJIABHBIX HAIPAaBJIEHUN SBOJIIOLINY.
[TpuBOAUTE pUMEPHI TPOUCXOKICHUS
OpraHu3MOB OT
HECTIEIIMATU3UPOBAHHBIX IIPEIKOB U UX
IIPOTPECCUPYIOIIEN CIIEUATIN3ALUH.
OOBIICHATH IPUYNHBI HEPABHOMEPHOCTH
TEMIIOB JBOJIIOLIHH.

[TpuBOAUTH IPUMEPHI AANITUBHOM
paauauy y OpraHu3MoB.

OOBICHATH TPUUMHBI HEOOPATUMOCTHU
ABOJIFOLIUN

HToro yacos mo teme 6
4 | Tema «IIpoucxosxkaenne u pa3BuTHe }KM3HU Ha 3emie)
4.1 | I'unotessl 2 HayuHble runoTessl MpoOUCX0KICHUS PackpsiBaTh copepkaHre TEPMUHOB U

BO3HUKHOBEHHUS KU3HHU
Ha 3emiie

KU3HU Ha 3emyie. AOUOTeHe3 U
na"cnepmus. Jlonayunelie
NPEACTABICHUS O 3aPOKICHUN KUZHU
(kpeanonusm). I'unoresa
MIOCTOSIHHOT'O CaMO3apOKICHUS KU3HU
U €€ ornpoBepkenue onbitamu O. Penu,
JI. Cnannaunuanu, JI. ITactepa.
[IpoucxoxaeHue KU3HU U
acTpPOOHOJIOTHS.

JdemoHcTpauuu

[Toptpersl: ®@. Penu, JI. Cniannanianu,
JI. ITacrep.

MOHATHUM: KPEaIMOHU3M, BUTAJIN3M,
naHcIepMusi, aboreHes.

N3narath HayYHbIE TUTIOTE3bI U TEOPUU
ITPOUCXOKICHHUS )KU3HH HA 3eMIIE.
OnuennBats Bkiaxg O. Penn,

JI. Cnannanuaunu, JI. ITactepa

B (hopMupOBaHHE HAYYHBIX B3TJISI0B
Ha MPOUCXOXK/ICHHUE )KU3HU Ha 3eMJie.
[lepeuncnsaTh CTaAUU Pa3BUTHS KU3HU
Ha 3emiie, COTJIaCHO TeOpUH OHUOoMo033a
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Tab6muiel 1 cxeMbl: «CxeMa OIbITa
@. Penny», «Cxema onbiTa JI. [TacTepa
110 U3YUYECHHUIO CaMO3apOKICHUS
KU3HHI»

4.2

OCHOBHBIE dTaIlbI
HEOPraHUYECKON
ABOJIIOIAU

OCHOBHBIE 3Talbl HEOPTAHUYECKOM
sBoonuu. [lnanerapnas
(reoyoruueckas) SBOIIOLHS.
XuMuueckast DBOJIIOINA. AOHMOTreHHBIH
CHUHTE3 OpPraHUYECKUX BEIIECTB

n3 Heopranndeckux. OneitT C. Muiepa
u I'. FOpu. O6pazoBanue noJmMepoB
u3 MoHOMepoB. KoanepBarnas
runore3a A.M. Onapuna, runoresa
nepBuyHOro 0ynpoHa JIx. XoineiHa,
reHernyeckas runoresza ['. Mémnepa.
Pu6o3umsl (T. Yek) u runoresa
«vupa PHK» V. I'mnbepra.
dopmupoBaHue MeMOpaH U
BO3HUKHOBEHHUE MPOTOKJIETKH.
JdemoHcTpauuu

[Toptpetsr: C. Mumniep, I'. FOpu,

A. W. Onapun, [[x. Xonmgeiix,

I'. Ménnep.

Tabauiel U cxembl: «Cxema omnbITa
C. Munepa, I'. FOpu», «Otansl
HEOPraHUYECKON IBOJIOLIAN.

PackprIBaTh cojiepKaHue TEPMUHOB U
MOHSATHI: T€0JIOTUYECKasl SBOJIOLIMS,
XUMHUYECKask BOJIONHS, A0MOTEHHBIN
CUHTE3, IEpBUYHAs aTMocdepa,
KOallepBaTHBIE KaIlId, pUOO3UMBI,
MPOOMOHTHI.

XapaxkTepu3oBaTh OCHOBHBIE ATAIIbI
XUMHYECKOU IBOIIOLUU.

Ha3zpiBaTh XMMHUUYECKHN COCTAB
nepBUYHON aTMocdepbl 3eMIIu.
OuenuBath Bkaaa C. Muepa,

I'. FOpu, T. Yeka, V. ['unbepra

B (hopMuUpOBaHUE HAYYHBIX B3TJISI0B
Ha IPOUCXOKACHUE )KU3HH Ha 3eMIIe.
OnuceiBaTh yCJIOBHS, HEOOXOUMBIE
JUTST aOMOTEHHOr0 CUHTE3a
OPTaHUYECKUX COCIMHECHUU.
[IpuBOIUTH TPUMEPHI MOJIEKYI,

Y KOTOPBIX BO3HUKIIU MPOLECCHI
T€HETUYECKOTO KOMUPOBAHUS U
dbepMeHTaTUBHASI AKTUBHOCTb.
O60CHOBBIBATH HEBO3MOKHOCTb
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BupryanbHas jabopatopHasi padoTa
«MonenupoBanue onsIToB Musuiepa—
HOpu o n3yuennto abMOreHHOro
CHHTE3a OPTaHUYECKHUX COCIUHEHHH

B IIEPBUYHOI aTMOchepe»

MMOBTOPHOTO BO3HUKHOBEHHS KU3HH Ha
3emiie

4.3 | Ucropus 3emiu u Uctopus 3emiu u METOIbI €€ PackpsIBaTh copepkaHre TEPMUHOB U

METO/IbI €€ U3yUECHUS u3yudeHus. Mckornaemple OpraHM4ecKue | MOHSITUI: T€OXPOHOJIOTHS
OCTaTKu. [ '€e0XpoHOI0THs U €€ METOBL. | (OTHOCUTENIbHAS, A0COJIFOTHAS),
OtHocuTenbHas U a0COJIIOTHAS OKAMEHEIJIOCTH, METObI
reoxpoHosiorus. I'eoXpoHosioruyeckas | reoXpoHOJIOTHH, T€OXPOHOJIOTHYECKast
[IKaJa: 30HBI, 3Pbl, IEPUOBL, STIOXH. 1IKasa: 30Hbl, 3Pbl, IEPUOJIBIL, SIIOXU.
JdeMoHcTpanumn XapaxkTepu3oBaTh METOAbI N3YUECHUS
TaOauIIbl U CXEMBI: HUCTOPUU 3EMIIH.
«I'eoxpoHoOIOrHYECKas KA. [lepeuncnars pa3aensl
O0opynoBaHme: KOJUICKIIUU F€OXPOHOJIOTMYECKOMN IIKAJIBI.
OKaMEHEJOCTEN, MOJE3HBIX OueHnBaTh 3HAYEHHUE UCKOTTAEMBbIX
HCKOIIA€MbIX; MYJISIKM OPTAaHUYECKUX OCTAaTKOB JIJIsl U3y4YEHUSI UCTOPUU
OCTaTKOB OPraHU3MOB. pPa3BUTHUS KU3HU Ha 3eMIJIE.
Jlaboparopnasi padora OOBSICHATBH XapaKTep pacupeieIeHus
«/3yuenue u onrcaHrne NCKOMaeMbIX HCKOIIAa€MBbIX OCTAaTKOB B 36MHOM KOpE.
OCTAaTKOB JPEBHUX OPraHU3MOBY CpaBHUBATh METO/IbI A0COTIOTHON U

OTHOCHUTEIBHON I€OXPOHOJIOTUN
4.4 | HauanbHBIC STAIIbI HauanbHbIie 3Tanel opraHu4ecKomn PackpriBaTh conepkaHue TEpPMUHOB U
OpraHU4YeCKON sBoJirouni. IlosiBienue u 3Bomtonus MOHSTUH: KIIOCJIEAHUNA YHUBEPCAIbHBIN
ABOJIIOLIUU MEPBbIX KIETOK. DBOIIOLIHS 001Ut IPeI0K», OTHOKICTOUHbIE

MeTabonu3ma. Bo3HUKHOBEHHUE EPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHbBIE

OpTaHU3MBbl, TPOKAPUOTHI, DYKaAPHUOTHI,
CUMOMOTEHE3.
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OMOTUIEHKH KaK aHaJIOT MEPBBIX

Ha 3emJie coob1iecTB. CTPOMATONUTHI.
[IpoxapHuOTBI U yKapUOTHI.
[IpoucxoxieHue 3ykapuoT
(cumbOuoreHes). IBONIOLUOHHOE
MIPOHCXO0K/IEHUE BUPYCOB.
JdemoHcTpauuu

Tabaunms! u cxembl: «HauanbHble 3Tambl
OpPraHUYECKOM IBOMIOIHAN», «Cxema
00pa3oBaHUsl 3YKApUOT MMyTEM
cumbuorenesa», « CTpoeHHE BUPYyCa»

XapakTepu30BaTh HAYAIbHBIE ATATTBI
OpPraHUYECKOM IBOITIOLUH.

[TpuBoauTH MpUMEPH apoMOpP(HO30B
HEPBBIX OJJHOKJIETOUYHBIX OPraHU3MOB.
XapaxkTepu3oBaTb OCHOBHBIE
MOJIO’KEHUS U I0Ka3aTeIbCTBA THIIOTE3bI
cuMOuoreHesa.

JloKa3pIBaTh M0JIyaBTOHOMHOCTD
MUTOXOHJIPUH U TTACTU]I, UX
MPOUCXOXKICHUE OT IPOKAPUOTUYECKUX
KJIETOK.

JlenaThb BBIBOJbI O 3HAUEHUU
BO3HMKHOBEHUS (JOTOCUHTE?RA,
(dbopMupoBaHus sApa i NajdbHeHIIero
Pa3BUTHSA )KU3HU Ha 3eEMIJIE.
XapaxkTepu3oBaTh TMITOTE3bI
IPOUCXOXKICHUSI BUPYCOB

4.5

DBOJIIOIUS DYKapUOT

[Tporcxoxk1eHnEe MHOTOKJIETOYHBIX
opraHu3moB. Bo3HUKHOBEHUE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOUHBIX
OpPraHu3MOB.

JdemoHcTpauuu

[loptpert: U. 1. MeuyHUKOB.

Tabauiel 1 cxeMbl: «HadaabHbIe dTaIIb
OPTraHUYECKOM HBOOIUNY, «Cucrtema
YKUBOU MPUPOIBD)

PackppiBath conepkaHie TEPMUHOB U
MOHSTUH: TPOKAPUOTHI, SYKAPUOTHI,
MHOTOKJIETOYHOCTb, CIICITUATN3AITNS
KJIETOK, BUPYCHI.

XapakTepru30BaTh IPOUCXOKICHUE
MHOTOKJICTOYHBIX OPTaHU3MOB.
CpaBHUBaTH 0COOCHHOCTH
HYKaAPUOTUYECKHUX U MPOKAPUOTHIECCKUX
OpPTaHU3MOB.

Ha3zbiBaTh 0OCHOBHBIE apOMOP(HO3BI
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9YKApHUOT KU OLCHUBATD NX 3HAYCHUC IJIA
ﬂanbﬂeﬁmero Pa3BUTHA )KU3HU

4.6 | OCHOBHBIC dTAITBI OcHOBHBIE 3Tarbl S3BOJIONMNH BBICIIMX | PackpbiBaTh coep:KaHUE TEPMUHOB U
ABOJTIOIUU pactenuit. OcHOBHBIE apoMop(}o3bI MOHSTUH: BOAOPOCIIU, PUHUOPUTHI,
pPacTUTENILHOTO MUPa pacteHuii. BeIxos pacTeHuii Ha Cymry. | MXH, TAaIOPOTHUKOOOpa3HbIE, CEMEHHBIE

[TosiBNEeHUE CIIOPOBBIX PACTEHU U MariOPpOTHUKH, TOJIOCEMEHHBIE,
3aBoeBaHUE UMU cylind. CeMeHHbIE MIOKPBITOCEMEHHBIE, OECIo0e
pactenus. [IporcxoxieHne IBETKOBBIX | MOKOJIEHHE (CIIOPO(dHUT), ITOJIOBOE
pacTeHUM. MOKOJICHHE (raMeTo(uT).
JdemoHCcTpauuu ITepeuncnsiTh OCHOBHBIE ATaMbI
Tabauiel 1 cxeMbl: K ApoMopGh03bl ABOJIIOLIMM PACTUTEIBHOTO MHUPA.
pactenuity, «PUHHOPUTH, Ha3sbiBaTh 0CHOBHBIE apoMOP(}HO3bI
«OIHOKIETOYHBIE BOJAOPOCIINY, pPacTEeHMM U OLICHUBATh UX
«MHOTrOKJIETOUYHBIE BOJOPOCITI, ABOJIIOLIMOHHOE 3HAYEHUE.
«Mxny», «ITanopoTHUKIWY, CpaBHUBaTh 0COOEHHOCTH CTPOCHUS
«I"onocemenHble pacTeHus», «Opraibl | paCTEHHI Pa3HBIX OTIACIOB
LIBETKOBBIX PACTEHUI.
Oo6opynoBanme: repOapuu pacTCHHM
Pa3IMYHBIX OTIEJIOB.
IpakTnueckasi padora
«M3ydennie 0coOeHHOCTEH CTpOeHUs
pacTeHUM pa3HbIX OTAEIOBY

4.7 | OCHOBHBIE dTaITBI OCHOBHBIE 3Tarbl 3BOJIOLUU PackpeiBaTh conaepkxaHue TEPMUHOB U

HBOJTIOLIMH YKUBOTHOT'O
MUpa

KUBOTHOTO Mupa. OCHOBHBIE
apoMop(}o3bl )KUBOTHBIX. BeHackas
dayna. KemOpuiickuii B3pbIB —
MOSIBJIEHUE COBPEMEHHBIX TUIIOB.

MOHSATUI: IPOCTEUIIINE, TIJTACTUHYATBIE,
KHUIIEYHOIIOJIOCTHBIE, IINIOCKUE YEPBHY,
YJIEHUCTOHOTHE, PHIObI, 3eMHOBOIHBIE,
IIPECMBIKAIOIIUECS, ITULLBI,
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IIepBbIe XOpAOBBIE KUBOTHBIE. ZKU3Hb
B BOJIE€. DBOJIIOLUS IO3BOHOYHBIX.
[Ipoucxoxnenue ampuouii u
pentwimi. [Ipoucxoxaenue
MJIEKONUTAOMKX U ntul. [IpuHimn
KJroueBoro apomopgosza. OcBoeHue
0eCcri03BOHOYHBIMU U T03BOHOYHBIMH
YKUBOTHBIMHU CYIIU.

JdemoHcTpauuu

Tabauib! u cxeMbl: «Cxema pa3BUTHS
KUBOTHOTO MUPa», «KApoMop(}o3bl
XKUBOTHBIX», «IIpocTeitmmey,

«Kumreunononoctaeiey, «llmockue
yepBu», «UneHucToHoruey, « Puioby,
«3eMHOBOTHEICY,
«IIpecmpikatommecs», «lITuipn,
«MIekonuTaromnme.
Ob6opynoBaHue: KOJUICKIIUU
HACEKOMBIX; BJIaXKHBIC ITpErapaThl
YKUBOTHBIX; PAKOBUHBI MOJUTFOCKOB;
KOJUICKIIMY UTJTIOKOKUX; CKEJICTHI
MTO3BOHOYHBIX KUBOTHBIX; UyUeJsia MTHI]
Y 3BEPEU.

IpakTnueckasi padora

«M3yueHune 0coOEHHOCTEM CTPOCHHUS
TO3BOHOYHBIX KMBOTHBIX)

MJICKOITUTAIOLINE, IKTOAEPMA,
JHTOJEPMA, ME30JEPMa, IByCTOPOHHSS
CUMMETpPHUSI, TEITIOKPOBHOCTb.
IlepeuncasaiTb OCHOBHBIE ATaIIbI
ABOJIFOLIUH )KUBOTHOTO MHUPA.
Ha3zpiBaTh OCHOBHBIE TTpeaianTalny,
CIIOCOOCTBOBABIIINE BHIXOTY dKUBOTHBIX
Ha Cymly.

OueHnBaTh 3HAYEHUE PA3BUTHUSA
HEPBHOM CUCTEMBI IJIs PUCTIOCOOTIEHUS
KABOTHBIX K YCIOBUSIM OKPYKAIOLIEH
CpeBbl.

OOBIICHATH MPUIUHBI SBOJIOIIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO,
IITHUL], MJIEKOTTUTAOLINAX
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4.8

PasButue xxu3Hu
Ha 3emiie

Pa3BuTHe xu3HU Ha 3eMiie 1O 3paM U
MEPHUOJIAM: apXeu, MPOTEPO30H,
aje030M, Me3030i, KaiitHo30M. O0Ias
XapaKTepUCTHKA KINMaTa U
reoJIOrH4eCKuX mporueccoB. [losaBneHne
Y PacUBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero ycloBUs U
BJIMSTHUE HA Ta30BBIM COCTaB
aTMOC(hephl.

MaccoBbie BBIMUPAHUS —
AKOJIOTHYECKHE KPUZHUCHI IPOLIIIOTO.
[IpyyuHbI ¥ CIEACTBUS MaCCOBBIX
BbIMHUpaHuil. COBpEMEHHBII
AKOJIOTUYECKUN KPU3HUC, €TO
ocobenHocTtH. [Ipobiema coxpaHeHus
O6ropazHoobpasus Ha 3emIie.
JdemoHcTpauuu

Tabnuiibl u cxembl: «Pa3BuTue xxu3HU
B apX€UCKou 3pe», «PazBuTne xu3Hu
B IIPOTEPO30MCKOM 3pe», «PazBurtue
YKM3HU B NAJIEO30MCKOU 3pEY,
«Pa3BuTHE KU3HU B ME3030UCKOM DPEM,
«Pa3BuTHE )KU3HU B KAMHO30MCKOM
ape»

PackpeiBaTh conep:xkaHue TEPMUHOB U
MOHATUH: apXel, apxedaKkTepuu,
MaHOOAKTEPHH, IPOTEPO30H,
najge03om, KeMOpHil, OpJOBUK, CHITYD,
JIEBOH, KapOoH, iepmb, [lanres, Tetuc,
TPUIOOUTHI, PUHUODUTHI,
PaKOCKOPITHUOHBI, TAHITUPHBIE PHIOBI,
KOTHJI03aBpbl, M€3030M1, | OH/1BaHa,
JlaBpasusi, Tpuac, ropa, MeJj, XBOMHBIE,
TMHKTOBbI€, CATOBHUKOBBIE,
O€JIEeMHUTBI, aMMOHUTHI, TUHO3ABPHI,
apXeoNTEPUKC, TOKPHITOCEMEHHBIE,
KaiHO30M, MaJIcOreH, HEOTeH,
aHTPONOIeH, MaCCOBOE BBIMUPAHUE.
XapakTepu30BaTh Pa3BUTUE KU3HU
Ha 3eMJIe TI0 3paM U MEPHUOJIaM.
VYcranaBanMBaTh 3aBUCUMOCTD MEXK]TY
re0JIOTMYECKUMU MPOLIECCAMH,
W3MEHEHUSIMU KJIUMaTa v MPOoIecCaMu
B JKMBOU MPUPOJIE.

OOBSICHATH TPUYUHBI pACIIBETA
CUCTEMAaTUYECKUX IPYII OPTaHU3MOB
B PA3JIMYHbIC 3PbI U MIEPHUO/IBI.
AHaNMU3UPOBATh TPUUUHBI U CIICJICTBUS
MAaCCOBBIX BBIMUPAHUU.

Ha3piBath 0CHOBHBIE apOMOP(HO3BI
pPacTeHUN U )KUBOTHBIX.
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[TpuBOIUTH IPUMEPHI IEPEXOAHBIX
¢dbopm opraHu3mMoB.
AHaIM3UpOBATH ITyTH PELICHHUS
poOIeMBbl COXpaHEHHUS
OnopazHoo0Opasus Ha 3emJie

4.9

CoBpemeHHas cucteMa
OpraHUYeCcKOTo MUpa

CoBpeMeHHas cUCTeMa OPraHUYECKOro
mupa. [IpuHnumne! kaaccuduxamm
opranu3MoB. OCHOBHBIE

CUCTCMATUYICCKUC I'PYIIIIBI OPIraHN3MOB.

JdemoHcTpauuu
Tabnuribl u cxembl: «CoBpeMeHHas
CHUCTEMa OPraHUYECKOT0 MUPay

PackpbIBaTh cosiep>kaHUE TEPMUHOB U
MOHATUH: OAKTEPUH, APXEH, BBICILINE
pactenus, 3eJ1€HbIE BOJLOPOCIIH,
OarpsiHKU, Oypbie BOJOPOCIH,
MOXOBH/IHbIE, TATOPOTHUKOBUTHBIE,
XBOILIEBU/IHbIE, TUIAYHOBUHBIE,
rOJIOCEMEHHBIE, TOKPBITOCEMEHHBIE,
IIPOTHUCTHI, KWIIEYHOITOJIOCTHBIE,
IJIOCKUE YEPBH, KPYTJIbIE YEPBH,
KOJIbYaThle YEPBU, YWICHUCTOHOTHE,
MOJUTIOCKH, UTJIOKOKHE, XOPAOBbIE,
rpuOBbl, TUIIATHUKHA, BUPYCHI.
XapakTepu3oBaThb COBPEMEHHYIO
CUCTEMY OPTaHMYECKOTO MUPA;
Ha3bIBATh OCHOBHBIE CHCTEMATHYECKHE
IpynIbl OPraHu3MOB.

OOBICHATH MPUHIUITBI KJIACCU(DUKAITUU
OpPraHU3MOB.

[lepeuncriaTh OCHOBHBIE TPU3HAKU
IIPOKApHOT, PACTEHUH, JKUBOTHBIX,
rpuOOB, KpaCHBIX U OypbIX BOJIOPOCIEH.
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[IpuBOINUTH IPUMEPHI IPEACTABUTEIIEN
OCHOBHBIX CUCTEMATUYECKUX IPYIII
OpraHU3MOB

HToro yacoB no teme 15
5 Tema «IlpoucxokaeHue YeJa0BeKa — aAHTPOIOIeHE3)
5.1 | AuTpononorus — 1 Paspnensl 1 3a1a4n aHTPOIIOJIOTHH. PackpsIBaTh cofiepkaHue TEPMUHOB U
HAayKa O YEJIOBEKE Metoabl aHTPOIIOJIOTHH. MOHSATUI: aHTPOIIOJIOT UL, MOP(OJIOTHS,
JleMoHCTpauuu aHTPOIIOTE€HE3, AHTPOIIOMETPUS,
Tabsuibl U cxeMbl: «MeTobl PEKOHCTPYKLMS, apXEOJIOTHS,
AHTPOIOJIOTUI. STHOTpadusl.
Oo0opynoBanue: MyJIsKU HasbiBaTh pazaensl u 3a1a4uun
OKaMEHENOCTEN, IPEAMETOB AHTPOITOJIOTHH.
MaTepUAIBHON KYJIBTYPbI IIPEAKOB XapakTepu3oBaTh METObI
yesoBeka; (hoTorpaduu HaX0J0K AHTPOITOJIOTMH U CPABHUBATH UX MEXKLY
UCKOITA€MBIX OCTAaTKOB YEJIOBEKA co0oIi1.
BriensaTs BOnpoCkl 3BOTIOLHAH
YeJI0BEKa, UCCIIENyEMBbIE TPU TTIOMOIIHU
pPa3IMYHBIX METOJIOB
5.2 | PazBurue 1 CranoBieHuE NPeCTaBICHUI PackpeiBaTh coziepkaHne TEPMUHOB U
IIPEICTaBICHUM 0 MPOUCXOXKIACHUH YEIOBEKA. MOHSATUI: AHTPOIIOT€HHAs TEOPUS,
O IPOUCXOKIAECHUN Penurnosnsie Bo33peHus. TpynoBas teopusi, Homo sapiens.
YeJ0BeKa CoBpeMEHHBIE Hay4YHbIE TEOPHH. OuenuBath Bkiaa Y. /lapsuna

JdemoHcTpauuu

IHoprper: Y. /lapBuH.
Tabauie! 1 cxeMbl: «MeToabl

AHTPOIIOJIOTHUI.

B pa3BUTHE MPEACTABICHUN

O IIPOUCXOKICHUHU YEIIOBEKA.
AprymMeHTUPOBAHHO KPUTUKOBATh
PEIIUTUO3HBIE NPE/ICTABICHUS
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OobopynoBanme: MyJsiKu
OKaMEHEIOCTEN, MPEIMETOB
MaTepuaIbHOU KYJIbTYpPHI IPEIKOB
yesioBeka; penpoaykiuu (pororpadun)
KapTUH ¢ MU(DOTOTUICCKUMHU U
OMOJIEHCKUMU CIOKETaMU
IIPOUCXOK/ICHUS YETIOBEKA

O IIPOUCXOKJICHUH YEIOBEKA C MO3ULIAN
€CTECTBCHHBIX HAYK.

XapaxkTepu3oBaTh HAYYHBIE TEOPUHU
IIPOUCXOKICHHS YEIIOBEKA

53

MecTo yesioBeka
B CUCTEME
OpraHUYeCcKOTro MUpa

CX0J1CTBO 4YeIOBEKA C )KUBOTHBIMU.
CucreMaTruecKoe MOJI0KEHUE
yenoBeka. CBUAETENBCTBA CXOJICTBA
YEJI0BEKA C JKUBOTHBIMMU:
CPaBHUTEIHLHO-MOP(OJIOTUIYECKHE,
sMOpuosiorunyeckue, Gu3noJioro-
OMOXMMHUYECKHE, IOBEICHYECKHE.
OTnuyus 4enoBeKa OT )KUBOTHBIX.
[IpsAMox0xkAEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM IMPU3HAKOB. PazButue
TOJIOBHOI'O MO3ra ¥ BTOPOW CUTHAJIbHOU
CUCTEMBI.

JdemoHcTpauuu

Tabnuiib u cxemsbl: «["010BHOM MO3T
4esoBeKay, «YeaoBekooOpa3HbIe
00e3bsiHbIY, «CKeNeT 4eIoBeKa U
CKeJIeT NMIIaH3e», «PyIuMEeHThI 1
aTaBU3MBbD».

Oo0opynoBaHme: CKENET YETIOBEKA,
MOJIENIb YEpEIa YEIOBEKA U Yeperna

PackppiBaTh cosiepkaHie TEPMUHOB U
MOHSTUH: PYJUMEHTHI Y YeJIOBEKa,
aTaBU3MBI y YETIOBEKA,
MPSIMOXO0XKICHHE, BTOpasi CUTHAJIbHAs
cUCTeMa.

OrnpenensaTh CUCTEMaTUYECKOE
MOJIOKEHUE YEJIOBEKA B OPTAaHUYECKOM
MUpE.

BbIABIATH 4EPTHI CXO/ICTBA U PA3IAYUS
YeJIOBEKA M )KUBOTHBIX.
XapakTepu30oBaTh CBUACTEILCTBA
CXOJICTBA YEJIOBEKA M JKUBOTHBIX
(cpaBHUTENBHO-MOP(}OIOTHYECKHE,
aMOpHOIOTHYECKHE, (PU3UOIIOTO-
OMOXUMHUYECKHE, TOBEACHYCCKHE).
[IpuBOAMTHE MPUMEPHI ATABU3MOB U
PYJIMMEHTOB y YeJIOBEKA.

OnuceIBaTh MPU3HAKHU YCIIOBEKA,
c(hOpMHUPOBABIIIUECS B CBSI3H

C IPEBECHBIM 00Pa30M KU3HU MPEIKOB
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LIMMIIaH3€; MOJEJIb KUCTH YEJIOBEKA U
KHCTH ILIAMIIaH3E.

Jlaboparopnasi padora

«M3ydeHne ocoOEHHOCTEN CTpOEHUs
CKEJIETA YEJIOBEKA, CBA3aHHbIX

C IPAMOXOXKIACHUEM»

U MIPSIMOXOKJICHUEM.

BbISBISATH IPUUKMHBI 0COOEHHOCTEM
CTPOEHUS Yeperna 4yeIoBeKa

10 CPABHEHUIO C YEJIIOBEKOOOPA3ZHBIMU
00e3bsiHaMH.

CpaBHUBATH OPYAUNHYIO AEATEIBHOCTD
YEJI0BEKA U )KUBOTHBIX.

CpaBHUBaTH 0COOCHHOCTH BBICIIIEH
HEPBHOU JIESITEILHOCTH YEJIOBEKA U
YKUBOTHBIX

5.4 | JIBWKyIIHE CUITBI JIBrKytiue cuibl ((hakTophl) PackpbiBath cosiepkaHre TEPMUHOB U
(paxTopsr) aAHTPOIIOreHe3a: OMOJIOTUUECKUE, MOHSATUM: HACJIEACTBEHHAS
aHTPOTIOTeHEe3a counanbHble. COOTHOILIEHUE W3MEHYHUBOCTb, ECTECTBEHHBIN OTOOD,

OMOJIOTUYECKHUX U COIHMATBHBIX OpyAHIHAS ACATEIBHOCTD, TPYIIIIOBOE
(GhaKTOpOB B aHTPOIIOTEHE3E. COTPYJHUYECTBO, OOIIICHUE, PEUb.
JeMoHCTpauun XapakTepu30BaTh ABUKYIINE CUITBI
Tabnuiibl ¥ cxeMbl: «/[BiKyIIMe CUiIbl | aHTPOIOTEeHE3a: OMOJOTHIECKUE U
aHTPOIIOTEHE3aY. COLIMATIbHBIC
OobopynoBanme: MyJsiKUA IPEIMETOB
MaTepHATBbHON KYJIbTYPhI MPEIKOB
genoBeKa

5.5 | OcHoBHbIE cTaANU OCHOBHBIC CTaJIMH AHTPOIIOTCHE3A. PackpbIBaTh cosiep>kaHie TEPMUHOB U

aHTPOIIOTeHE3a

Pannmne yenoBekooOpa3Hbie 00E3bsIHBI
(IpOKOHCYJIbI) U pAaHHUE TOHTU/IBI —
oO0IIre MPeaKH YeI0BeKO0Opa3HbIX
00e3bsH U JI0eil. ABCTPAIONMUTEKH —
JNBYHOT'ME NPEIKH Jiroaeu. Uenosek

MOHSTUI: aBCTPAIIONUTEK, UenoBek
yMelblid, YenoBek mpsaMOXOIsIIni,
Yenoek reiaennoeprekuii, YenoBek
HEAHJEPTAIbCKNN, KDOMaHbOHELL,
JICHUCOBCKHUM UeJIOBEK, YeoBek
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YMEJIbII, IEPBBIE U3TOTOBJICHUS
opyauu Tpynaa. Henosek
NPAMOXOJISIIIIUN U TIEPBBINA BBIXO/]
mroJiei 3a mpeaensl Adbpuku. Yenosek
refaenp0eprekuii — oOIui MpeIoK
HEaHJEPTAIBbCKOIO YEJIOBEKA U
YyeJIOBEKa pazyMHOTO0. YeoBek
HEAHJEPTAIbCKAN KaK BUJ JIFOJICH
XO0JIOOHOTO KiIuMmarta. YemoBek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKHM Y€JI0BEK, OCBOCHHE
KOHTHUHEHTOB 3a npeaenaMu Appuku.
IIaneoreneTrka U mMajacoreHOMMKA.
JeMoHcTpanun

[Moprperst: JI. JIuku, . 5. Porunckuid,
M. M. I'epacumos.

TaOauIbl M CXEMBI: « DBOJIIOIIMOHHOE
JIPEBO YEJIOBEKA», K ABCTPATIOMUTEKY,
«YenoBek ymenslity, «HenoBek
MPAMOXO IS, «JlEeHUCOBCKUI
yenoBek», «Heanaepranbuby,
«KpomanboH1b, «IIpeaku uenoBekay.
Oo0opynoBanue: MoJIeny TOpCca
MIPEJIKOB YEJIOBEKA; MYJISIKU MPEIMETOB
MaTepUalbHON KYJIbTYPhI TPEIKOB
YyeJoBeKa

pa3yMHBIA COBPEMEHHOTIO THUIIA,
MaJeOreHEeTHKA.

XapakTepu30BaTh OCHOBHBIE CTaIUH
aAHTPOIIOT€HE3A.

BBISBISITE MPOTPECCUBHBIE YEPTHI,
MOSIBUBIIMECS Y MPEIKOB YEIOBEKA
HAa Pa3HBIX CTAAUSAX aHTPOIIOTEHE3a.
[IpuBOAUTE pUMEPHI IPEACTABUTEIICH
OCHOBHBIX CTaJM{ aHTPONOTeHE3A:
ONMCHIBATh UX aHTPOIIOMETPUYECKUE
JaHHbIE, 00pa3 KU3HU U OpYIUsl TpyJa.
CpaBHHBATH TPECTABUTEIIEN OCHOBHBIX
CTAaIMH aHTPOIIOreHE3a
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5.6 | DBomonus DBOJIOIHUS COBPEMEHHOTO YEJIOBEKA. PackpeiBaTh cofiepyKaHUE TEPMUHOB U
COBPEMEHHOTO EctecTBeHHBII OTOODP B OIMYJISIIHSIX MOHSTUN: MyTallMOHHBIN TIPOIIECC,
qeoBeKa genoBeka. MyTalMOHHBIN MPOIIece U noJuMop(hu3M, MOMYJISIIUOHHBIE

nonumopdusm. [lonmynsimonnsie BOJIHBI, Ipeii reHoB, MUTpaIus,

BOJIHBI, Jpeii() TeHOB, MUTPAIIHSI U «(hdext ocHOBaTEISIY.

«3(deKT oCHOBATEIISD» B TOMYJISITUIX XapaKkTepru30BaTh POJIb ECTECTBEHHOTO

COBPEMEHHOT0 YeJIOBEKa. 0T0OOpa B MOMYJISALUAX COBPEMEHHOTO

JdemoHCcTpauuu yeJIoBEKa.

Tabauie! v cxeMbl: «ITansl 3BoOIMH | OIIEHUBATh POJIL MYTAITMOHHOTO

YeIIOBEKa» nporiecca, MOMyJISITHOHHBIX BOJIH,
npeiida reHoB, MUrpanuu, «3pdexra
OCHOBATEJISD» B BOJIFOLIUA NOMYJIALINI
COBPEMEHHOT0 YEJIOBEKA.
[TpuBOIUTH PUMEPHI (PAKTOPOB,
CTIIOCOOHBIX BBI3BATh MOITYJIIIMOHHBIC
BOJIHBI B 9BOJIIOIIUU COBPEMEHHOTO
qeJioBeKa

5.7 | YenoBeueckue pachl. Yenoseueckue pachl. [loHsaTue o pace. | PackpwiBaTh cojepkaHue TSPMUHOB U

MexaucuunimHapHbie
METO/Ibl aHTPOIOJIOTUN

bonpime pacel: eBporneouiHas
(eBpazmiickasi), aBCTpaJIO-HETPOUIHAS
(?KBaTOpHUaIbHAS ), MOHTOJIOUTHAS
(a3uarcko-amepukaHckas). Bpems u
MyTH pacCcesIeHus YeJI0BeKa 1Mo
mianere. EMUMHCTBO YeJI0BEUYECKUX pac.
Hayunas HecoCTOSTENbHOCTD pacu3Ma.
[TpucnocobseHHOCTh YenoBeka

K Pa3HbIM YCJIOBHUSIM OKpYXKarolleu

TIOHSITUI: paca, paCOT€HE3, PaCU3M,
COLMAJIbHBIN JaPBUHU3M.
XapakTepu3oBaTh MPU3HAKU OOJIBITUX
pac 4eJaoBeKa: EBPONICOUIHON
(eBpa3uiiCKoli), aBCTPAIO-HETPOUTHOM
(?KBaTOpPUAIILHOM ), MOHTOJIOUTHOM
(a3uaTcKo-aMepUKAHCKOM ).

BpIsABIIITE IPUUYKMHBI BOSHUKHOBEHMUS
YeJI0BEUECKHUX pac.
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cpensl. BiusHue reorpaduueckoit
cpenbl U npeiida reHoB

Ha MOPGOJIOTHIO U PU3UOITIOTHIO
YEJIOBEKa.

MexIucuUIInHaApHBIE METOIbI

B pusnueckoi (0MoI0rnyecKoi)
AHTPOIIOJOTUHU. DBOIIOLIMOHHAS
AHTPOIIOJIOTHUS U MAJIE0aHTPOIOIOT S
YEJIOBEYECKUX MOIYISLIHAN.
buocounansHbie HCccien0BaHUS
npupozsl uenoseka. MccnenoBanue
KOABOJIIOLUN OMOJIOTUYECKOTO U
COLIMAJIBHOTO B YEJIOBEKE.
JleMmoHcTpanun

Tabnauibl u cxembl: «Packl uenoBekay.
IIpakTnueckasi padora

«M3ydeHune 3K0JI0rMueCKUX alanTalni
YeJIOBEKay

[IpuBOAUTH IPUMEPHI AJTANITUBHBIX
MPU3HAKOB Y MIPEICTaBUTENICH
YeJIOBEUECKUX pac.

[IpuBOIUTH CBUIETENIHCTBA €IMHCTBA
MIPOUCXOXKJICHUS YEJI0BEUYECKUX pac.
ComnocTtaBiisiTh aJaNTUBHBIEC TUITBI
JIIOJIEN C pacOBBIMU MPU3HAKAMU.
Jloka3bIBaTh HAYYHYIO
HECOCTOATENIbHOCTh PaCU3Ma

Htoro yacoB no teme 10
6 Tema «IK0J10TUsI — HAYKA 0 B3AUMOOTHOLIEHUSIX OPTaHU3MOB M HA/IOPraHU3MEHHBIX CUCTEM € OKPY:KalouIei
cpenoin»
6.1 | 3apoxnaeHue u 1 3apoKI€HHUE U Pa3BUTUE SKOJOTUU PackpriBaTh cosiepkaHne TEPMUHOB U
PA3BUTHUE IKOJIOTUU B TpyAax A. I'ymbonsara, K.®. Pynbe, | moHsTHIA: 5KOJOTHS, ayTIKOJIOTHS,

H.A. CeBepuosna, J. I'ekkens,

A. Tenciu, B.H. Cykauéa. Pa3gensi u
3a1a4uu SKooruu. CBs3b HKOJIOTUU

C IpYTrUMHU HayKaMH.

CHUHAKOJIOT S, SKOJIOTHS COOOIIECTB U
DKOCHUCTEM, IKOJIOTHS BUIOB U
MTOIYJIALIMM.

XapaxkTepu3oBaTh OCHOBHBIE 3TAIIbl
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JeMoHcTpanun

[HoptpeTtsl: A. ['ymGonbar,

K. ®@. Pynse, H. A. CeBepuos,

. I'ekkens, A. Tencnu, B. H. Cykaués.
Tabauiel 1 cxeMbl: «Pa3nesnsl

SKOJIOT M

3apOKJICHUSI U Pa3BUTHUS KOJIOTHH KaK
HayKU.

[IpuBoAMTH IPUMEPHI 0OBEKTOB
W3YUYEHHUS YKOJIOTHUU.

Ha3biBaTh OCHOBHBIE 33/1a4H, CTOSLIUE
nepes y4€HbIMU-3KO0JIOTaMHU.

VY cTanaBnuMBaTh B3aMMOCBSI3b IKOJIOTUN
C IpyTMMHU HayKaMu

6.2

MeToablI PKOJIOTHH.
3HaueHue
AKOJIOTHYECKHUX
3HAHUU JJIS YeJIOBeKa

Metoapl 3xomoruun. Ilomesbie
HaOJI0ICHUS. DKCIIEPUMEHTHI

B 9KOJIOTHUH: TIPUPOIHBIE U
nabopatopHbie. MoaenrpoBaHue
B OKOJIOTUU. MOHUTOPUHT
OKPY’KarOIIEH CpeJibl: TJOKAIbHBIM,
pEruoHAIBHBIN U TJI00ATBHBIIN.
3Ha4Ye€HUE IKOJIOTUUYECKUX 3HAHUMN
JUJIS1 YETTOBEKA. DKOJIOTUYECKOE
MHPOBO33PEHUE KaK OCHOBA CBS3EH
YEJI0BEYECTBA C MPUPOIOM.
DOopMUPOBAHUE IKOJIOTUYECKOU
KYJBTYPBI U 3KOJIOTUYECKON
rPaMOTHOCTH HACEJICHHUS.
JdemoHcTpauuu

Tabauie!l 1 cxeMbl: «MeToIbl
3KoJIoTUN», «CXxeMa MOHUTOPUHTA
OKPYXaIOUIEH CpeabD».

PackpbiBaTh cojiep>kaHie€ TEPMUHOB U
TIOHSTHIA: TIOJICBBIC HAOIIOACHMS,
MOHHUTOPHUHT OKPYKAIOIIEN CPEBL,
MO/ICJINPOBAHUE, YKCIIEPUMEHT,
MIPOTHO3UPOBAHKE.

XapakTepu30BaTh METO/IbI SKOJIOTHH.
[IpuBOIUTH TPUMEPHI TTOIEBBIX
HaOJIIOIEHNI B DKOJIOTHH.

BoIsIBISTE 0COOEHHOCTH MOHUTOPHUHTA
OKpY’KarolIen cpe/ibl Kak MeToAa
AKOJIOTMYECKUX MCCIICIOBAHUM.
OO0OCHOBBIBATh 3HAUCHHE
AKCIIEPUMEHTOB B DKOJIOTMYECKUX
HCCJICIOBAHMIX.

CpaBHUBaTH J1aDOpATOPHBIC U
MIPUPOJIHBIC DKCIIEPUMEHTBI KaK METOIbI
AKOJIOTUUYECKHUX UCCICIOBAHMH.
OueHnBaTh 3HaUEHUE MPOTHO3UPOBAHUS
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Jlaboparopnasi padora
«M3yueHune MeToJ0B IKOJIOTUYECKUX
HCCIIEA0BAaHUI

KaK METO/1a DKOJIOTHYECKUX
HUCCIJICTOBaHUM.

O00CHOBBIBAaTbH HEOOXOJUMOCTD
9KOJIOTUYECKHUX 3HAHUU

IUIS1 COBPEMEHHOIO YEJIOBEKA

HToro yacoB no teme 3
7 | Tema «Opranu3mbl 4 cpea OOUTAHUS
7.1 | Dxonoruyeckue 1 DKoJiornyeckre pakTopsl U PackpsIiBaTh coziepKaHne TEPMUHOB U
(bakTopbI 3aKOHOMEPHOCTH UX JICUCTBUSI. MOHSATUM: YKOJOTUYECKUH (haKTOop,

Kinaccuduxanus 3Kk010ruueckux
dakTopoB: abUoTHYECKHUE,
OnoTHYecKHe, aHTpororeHHelie. Oo01ue
3aKOHOMEPHOCTH JIEUCTBUSA
sKojornyeckux (aktopos. [IpaBuio
munnmyma (K. [npenrens,

1O. JIu6ux). TonepaHTHOCTS.
OBPUOMOHTHBIE U CTECHOOMOHTHBIE
OpIaHU3MBI.

JlemMoHcTpanun

Talauip! ¥ cxeMbl: «IKOJIOTUYECKUE
(bakTophI».

Oo6opynoBanme: repOapuu u
KOJUIEKIIUY PACTCHHI 1 )KUBOTHBIX,
IPUCTIOCOOJICHHBIX K BIUSHUIO
Pa3IMYHBIX YKOJIOTUYECKUX
(axTopoB

OMOJIOTUYECKUNA ONITUMYM,
OTpaHUYMBAIOIIUNA (TUMUATHUPYIOIIUN )
dakTop.

KnaccuduimpoBath 3K0J10ruuecKme
(bakTOphI MO pa3HbIM OCHOBAHUSIM.
XapakTepu3oBaTh 00IIHEe
3aKOHOMEPHOCTH JIEUCTBUS
HKOJIOTUYECKUX (PAKTOPOB.
OO00CHOBBIBATh JEHCTBUE 3aKOHA
ONTHUMYMa 1 3aKOHA OTPAaHUYHBAIOLLETO
dakTtopa.

ITIpuBOoAUTE pUMEPHI:
WUTIOCTPUPYIOLIUE AEHCTBUE NTPaBUiIa
MUHHUMYMa, OTPaHUYUBAIOILIETO
dakTopa, 3BpUOUOHTHBIX U
CTEHOOMOHTHBIX OPTaHU3MOB
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7.2

AOUOTHYECKIE
dakTopsl. CBeT Kak
DKOJIOTHUYECKUN

bakTop

Abunotnyeckue paktopsl. CBET Kak
aKoJiornueckuii pakrop. JeicTrue
Pa3HBIX YYACTKOB COJTHEYHOTO CIIEKTpa
Ha OPTaHU3MBbl. DKOJIOTUYECKUE
TPYIIbl PACTEHUM U )KUBOTHBIX

10 OTHONIEHUIO K cBeTy. CUTHANIbHAS
poJib cBeTa. POTONEPHOIU3ZM.
JeMoHcTpanun

Tabauie u cxembl: «CBETOBOM
CIIEKTP», « DKOJIOTUYECKHUE TPYIIIIbI
YKUBOTHBIX [10 OTHOLIEHHUIO K CBETY.
Oo6opynoBanme: repdapun
CBETOJIFOOMBEIX, TCHETIOOMBBIX U
TEHEBBIHOCIIUBBIX PACTEHUI;
CBETOJIIOOMBEIC, TCHEIIOONBEBIE U
TEHEBBIHOCIIMBbIE KOMHATHbIE
pacTeHusl.

Jlaboparopnasi padora
«BpIsIBIEHUE TPUCTIOCOOICHU
OpPraHu3MOB K BIIMSTHUIO CBETa

PackpriBaTh copiepkaHue TEPMUHOB U
MOHSTUH: CBET, (POTOTIEPUOAU3M.
XapakTepu30oBaTh JICCTBUE CBETA KaK
HKOJIOTUYECKOTO (haKkTOopa.

CpaBHUBATH JICHCTBUE PA3HBIX
YY4aCTKOB COJIHEYHOI'O CIIEKTpa

Ha OPraHU3MBI.

BbIBIATE 0COOEHHOCTH CTPOCHUS U
YKU3HEJEATEIbHOCTU PACTEHUMN pa3HbIX
AKOJIOTHYECKHUX TPYIII 10 OTHOILIEHUIO
K CBETY (CBETOJIIOOUBBIE, TCHEIIOOUBEIE,
TEHEBBIHOCIIUBBIE).

ITpuBOANTH IPUMEPHI PACTEHUN PA3HBIX
AKOJIOTMYECKUX TPYIII [0 OTHOIICHUIO
K CBETY.

BrIsIBISITE 0COOCHHOCTU CTPOCHUS U
KU3HEAECATEIbHOCTH JKUBOTHBIX Pa3HbIX
AKOJIOTUYECKUX TPYIII [0 OTHOIICHUIO
K CBETY (JIHEBHBIC, CYMEPEUHBIE,
HOYHBIC).

[IpuBOIUTH TPUMEPHI FKUBOTHBIX
Pa3HBIX IKOJOTHUYECKUX TPYIII

10 OTHOLIEHHUIO K CBETY.
OO60CHOBBIBATH 3HAYCHUE
dboToneproan3Ma B )KU3HU OPraHU3MOB
U JUIsl IPAKTUKHU CEITbCKOTO

XO035IMCTBA
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7.3

AlGuotnueckue
(hakTOpHI.
Temmneparypa kak
AKOJIOTUYECKUN

daxTop

TemnepaTypa Kak 3KOJIOTUUECKUN
dakTop. JleficTBre TeMIIepaTypbl

Ha opraHu3mel. [IoMKkuII0TEpMHBIE U
rOMOMOTEPMHBIE OPTAHU3MBL.
OBPUTEPMHBIE U CTECHOTEPMHbBIC
OpraHU3MBL.

JeMoHcTpanun

Tabnuiibl 1 cxeMbl: « TermIoKkpoBHbIE
KUBOTHBIE», «XO0JIOJJHOKPOBHBIC
YKUBOTHBIEY.

Oo6opynoBanme: repbapuu u
KOJIJICKIIUH TETI0II0ONBEIX,
3UMOCTOUKHX, MOPO30yCTONYMBBIX
pacTeHUi; YyJesia ITULl U 3BEPEH.
JlaGoparopHnasi pabora
«BpIsBIEHUE TTPUCTIOCOOICHUT
OpPraHu3MOB K BIUSTHUIO TEMIIEPATYPhI»

PackpsIBaTh cojiepKaHue TEPMUHOB U
MOHATHI: TEMIIEpaTypa,
MONUKWIOTEPMHBIE (XOJIOAHOKPOBHBIE),
rOMOHOTEpMHBIE (TETIOKPOBHBIE)
OpraHu3Mbl, aHAOMO3, IBPUTEPMHBIEC
OpraHU3Mbl, CTCHOTEPMHBIE OPTaHU3MBbI,
TEPMOPETYJIALIUS.

XapakTepu3oBaTh JICUCTBUE
TeMIepaTypbl Ha OPraHU3MBbI.

Br1aBaaTs ocoOeHHOCTH CTPpOCHHUA U
KHU3HCACATCIbHOCTH HOfIKHJIOTGpMHBIX

(XOJIOTHOKPOBHBIX) M1 TOMOHOTEPMHBIX
(TEeTJIOKPOBHBIX ) )KUBOTHBIX.
[TpuBOANTE IPUMEPHI MOMKUIIOTEPMHBIX
(XOJOJHOKPOBHBIX) K TOMOMOTEPMHBIX
(TEeTJIOKPOBHBIX ) )KUBOTHBIX.
BbIsBISITE OCOOEHHOCTH CTPOEHUS U
KU3HEIEATEIIbHOCTU TEIJIOI0OUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYNBBIX
pacTeHuil.

[TpuBOIUTH TPUMEPHI TETIIIONIOOUBBIX,
3UMOCTOUKHUX, MOPO30YCTOWYHUBBIX
pacTeHuil.

[IpuBOIUTH TPUMEPHI SBPUTEPMHBIX U
CTEHOTEPMHBIX OPraHU3MOB.
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7.4 | AGuoTnueckue BrnaxHOCTb KaKk 3KOJI0THYECKUN PackpbiBaTh cojiepkaHie€ TEPMUHOB U
baxTopbl. BiaxxHoCTh dakTop. [IprcnocobaeHus pacTeHUN MOHATHUM: BJIAXKHOCTh, THAPODUTHI,
KaK 3KOJIOTHYECKUI K IMOJIEP’KAHUIO BOJIHOTO OalaHca. rUrpopuThl, ME30PUTHI, KCEPODUTHI,
dakto Knaccudukanus pactenuii JKUBOTHBIC: BOJIHBIC, TTOTYBOJIHbIE,

10 OTHOIIIEHUIO K BOJIE. Ha3eMHbIE.
ITpucnocoGiienyst JKUBOTHBIX XapakTepu3oBaTh ACUCTBUE BIIAXKHOCTH
K U3MEHEHUIO BOJHOTO PEXUMA. KaK 9KOJIOTHYECKOT0 (pakTopa.
JeMoHcTpanun BbIABIATH 0COOEHHOCTH CTPOCHHUS U
Tabnuibl U cxeMbl: « DU3HOTOTHYECKUE | )KU3HEACATEIBHOCTA PACTEHUH pa3HBIX
aJlanTaluy >KUBOTHBIXY. HKOJIOTUYECKUX T'PYIII O OTHOLIEHUIO
Oo6opynoBanme: repbapun pacTeHUM, | K BOJE.
OTHOCAIIUXCS K TUTPOUTAM, [IpuBOAMTH TPUMEPHI PACTEHUI Pa3HBIX
kcepoduTam, Me3o(phuTaM, KOMHATHBIE | DKOJOTUYECKHUX IPYIII 10 OTHOLIEHUIO
pacTeHust JaHHBIX TPYMII. K BOJIE.
JlaGopaTopHasi paGora BBIsSBISITE aHATOMUYECKHE U
«AHaTOMHYECKHE OCOOEHHOCTH buznonornyeckre NpucnocoOIeHUs
pacTeHul 13 Pa3HbIX MECT OOUTAHUS KUBOTHBIX K U3MEHEHUIO BOJHOTO
pexuma.
[IpuBOIUTH IPUMEPHI BOJIHBIX,
MOJTYBOJIHBIX M Ha3€MHBIX KUBOTHBIX
7.5 | Cpenpl obutanus Cpennl oOuTaHust OPraHU3MOB: BOJIHAsA, | PackpbIBaThk cofepkaHre TepMUHA

OpraHu3MOB

HA3EMHO-BO3IyIIIHAS, [TOYBECHHAS,
TIIyOMHHAs TTOATOYBEHHAs,
BHYTpHOpTaHU3MeHHast. DU3HKo-
XUMHUYECKHE 0COOCHHOCTH CPe/l
oOUTaHUS OPraHU3MOB.

«cpena OOUTaHHS.

XapaxkTepuzoBaTh 0COOCHHOCTH
BOJIHOW, HA36MHO-BO3AYIIIHOM,
MOYBEHHOM, TTTyOMHHO MOANOYBEHHON U
BHYTPHUOPTaHU3MEHHOM Cpe/l 0OMTaHUs.
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[IpucnocoOnaeHust OpraHU3MOB K KU3HH
B Pa3HbIX CpeAax.

JeMoHcTpanun

Tabsuubl u cxembl: «Cpelibl 0OMTaHUS
OpraHU3MOBY.

OobopynoBanme: KOJJICKIIUU
’KUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpenax

CpaBHHBaTh (HPU3UKO-XUMHUIECCKUE
YCJIOBHS Pa3HBIX Cpejl OOUTAHMS.
BbISIBISITE UepThI TPUCITOCOOJIEHHOCTH
OpraHu3MOB K OOUTAHHIO B BOJIHOM,
HA3€MHO-BO3YIIIHOM, IOYBEHHOM,
BHYTPHUOPTaHU3MEHHOM Cpeax
0o0OUTaHMS.

[TpuBOAUTH IPUMEPHI OPTAHU3MOB,
oOMTAIONINX B pa3HBIX Cpeaax

7.6 | buomornueckue buonornueckue put™Mbl. BHeninue u PackpriBaTh coepkaHue MOHATHUS
PUTMBI BHyTpeHHHE pUTMbl. CyTOUHBIE U «OUOTOTUYECKUE PUTMBI».

TOJIMYHBIE PUTMBI. XapakTepu3oBaTh 0COOCHHOCTH
[Ipucnoco61eHHOCTh OPTaHU3MOB K BHEIIIHUX, BHYTPEHHUX, CYTOYHBIX U
CE30HHBIM U3MECHEHUSIM YCIIOBUU TOJIMYHBIX OMOJIOTUYECKUX PUTMOB.
AKU3HH. [IpuBOIUTH MPUMEPHI TPOSIBIICHUS
JeMoHCcTpanun OMOJIOTUYECKUX PUTMOB Y Pa3HBIX
Tabauis! u cxemsl: «buonoruueckue OpraHu3MOB.
PUTMBD. BrISIBASITE 4epThI TPUCIIOCOOJICHHOCTH
Oo6opynoBanme: repoapuu u OpPraHU3MOB K CE30HHBIM U3MEHEHUSIM
KOJUIEKIIMUA PACTEHUMN U dKUBOTHBIX, YCIIOBUU KU3HU.
o0JagaronmMx 4epTamMmu OnuchiBaTh CE30HHBIC SBJICHUS B )KU3HU
MPUCITOCOOJICHHOCTH K CE30HHBIM OpraHU3MOB, PACIIPOCTPAHEHHBIX
V3MEHECHUSAM YCIOBUM JKU3HU B CBOEU MECTHOCTH

7.7 | )Kuznennsie hopmbl KvizHeHHBIE POPMBI OPTAHU3MOB. PackpsIBaTh conepxkaHue MOHITUS

OpraHu3MOB

[TonsTue o )ku3HeHHOH hopme.
XKuznennsle (OpMbI pacTeHUI:
JepeBbsl, KyCTAPHUKHU, KyCTAPHUYKH,

«GKU3HEHHAast popMa OpraHu3May.
BhIsSBISITE OCOOEHHOCTH CTPOEHUS U
KU3HENIEATeIbHOCTH PACTEHUH pa3HBIX
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MHOTOJIETHUE TPaBbI, OJTHOJIETHUE
TpaBbl. JKuzHeHHbIE (POPMBI )KUBOTHBIX:
TUAPOOHUOHTHI, TCOOMOHTHI,
a’poOMOHTBI. OCOOEHHOCTH CTPOEHHUS U
00pasza >KU3HH.

JeMoHcTpanun

TaOauisl u cxembl: «Ku3HEeHHBIE
dbopmbl pacTeHuity, « KuzHeHHbie
(OpMBI JKUBOTHBIX.

Oo6opynoBanme: repOapuu u
KOJUIEKLIUU PACTEHUHN U )KUBOTHBIX
Pa3IMYHBIX )KM3HEHHBIX (hOpM

KU3HEHHBIX (popM.

[TpuBOANUTE IPUMEPHI PACTEHHI PA3HBIX
KU3HEHHBIX (OPM.

BEIsSIBISITE OCOOEHHOCTH CTPOEHUS U
KU3HEIEATebHOCTH )KUBOTHBIX Pa3HBIX
’KMU3HEHHBIX (POPM.

[TpuBOIUTH IPUMEPHI JKUBOTHBIX
pa3HBIX )KMU3HEHHBIX (hopM

7.8

buotnueckue pakTopbl

buotnueckue gakropsl. Buasl
OMOTHUYECKUX B3aUMOJIEUCTBHIL:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03
u ero ¢opmsl. [Tapazutuswm,
Koomepanusi, MyTyajusM,
KOMMEHCaIU3M (KBapTUPAHTCTBO,
HaxjIeOHMYeCcTBO). HeTpoduueckue
B3aUMO/ICHCTBUS (TOMTMYECKUE,
dbopuueckue, padpudeckue). 3HaUCHHUE
OMOTHYECKUX B3aUMOJIEUCTBUI IS
CYIIECTBOBAHUSI OPTaHU3MOB B CpPEJIE
obutanus. [IpuHIIUTT KOHKYPEHTHOTO
HCKJTIOUYCHUS.

JdeMoHcTpauuu

Tabnuiel 1 cXeMbl: «IKocHcTEMA

PackpeiBath conepkaHue TEPMUHOB U
MOHSATUN: KOHKYPEHIIHUS, XUIITHUYECTBO,
Mapa3uTU3M, MyTyaju3M,
KOMMEHCAJIM3M, HeTpopruuecKue
B3aMMO/ICUCTBUSI.

XapaxkTepu3oBaTh BUAbI OMOTUUECKUX
B3aMMO/ICHCTBUM.

OOBSACHSTH CYIITHOCTh KOHKYPEHIINU,
XUITHUYECTBA, MTapa3uTU3Ma,
MyTyaJIi3Ma, KOMMEHCAIU3Ma.
[IpuBOIUTH MPUMEPHI OPTAHU3MOB,
YYaCTBYIOIIHUX B OMOTHYECKUX
B3aMMO/ICHCTBUSAX PA3HBIX THUIIOB.
OrneHnBaTh 3HaYCHUE OMOTHYECKUX
B3aUMOJICUCTBUH JJIs CYILIECTBOBAHUS
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HIUPOKOJIMCTBEHHOTO JIECAY,
«DKocucTeEMa XBOMHOTIO JIecay,
«ermm mutanus», « XUITHAYECTBOY,
«ITapazutuzmy», « KOHKypeHIHs»,
«Cumbmno3», «KommMmeHncammzmy.
O0opynoBanue: KOJUICKIUA
YKUBOTHBIX, YU4aCTBYIOIIUX

B Pa3JIMYHBIX OMOTHUYECKUX

OpraHu3MOB B CpeJie OOMTaHUS.
OO60CHOBBIBATH JICCTBHE MPHUHITUTIA
KOHKYPEHTHOTO MCKJTFOUCHUS

B3aUMOJICUCTBUAX
Hroro yacos 1o teme 9
8 | Tema «JKo0JI0THsI BUAOB U NOMYJIALUI»
8.1 | Dkonoruueckue 3 DKOJIOTUYECKUE XAPAKTEPUCTUKHI PackpeIiBaTh coiepKaHue OHATUSA
XapaKTEPUCTUKU nonyJyAnuu. Iomysamus kak «TIOIYJISALIUSD).
MONYJISILAN ouosnorudeckas cucrema. Poip OneHuBaTh 3HaYEHUE HEOAHOPOIHOCTH

HEOHOPOJIHOCTHU Cpebl, PU3NUECKUX
OapbepPOB U OCOOCHHOCTEH OMOJIOTUH
BUJIOB B ((OPMHUPOBAHUHU
MIPOCTPAHCTBEHHOU CTPYKTYPBI
nonynsuuid. OCHOBHBIE ITOKA3ATENH
NOMYJISIUN: YACTEHHOCTb, TNIOTHOCTb,
BO3pacTHas U MOJIOBask CTPYKTYpa,
POXKJIaEMOCTh, MPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIHSL.
JdemoHcTpauuu

TabauIel U cXeMbl: « IKOJIOTHIECKUE
XapaKTEPUCTUKHU TOMYJIISIIUNY,
«IIpocTpaHcTBEHHAs CTPYKTypa

cpelbl, pU3nYeCcKux 0apbepoB U
0COOEHHOCTE OMOJIOrMH BUAOB

B () OpMUPOBAHUY MPOCTPAHCTBEHHOM
CTPYKTYPbI MOMYJISIIUNA.

IIpuBOAMTH MpUMEPHI TIOMYISALUI
Pa3HBIX BUJIOB PACTEHUMN U dKUBOTHBIX.
XapakTepu3oBaTh OCHOBHbIE
AKOJIOTHYECKHUE MTOKa3aTen
MOMYJISIUN: YACIEHHOCTb, INIOTHOCT,
BO3pACTHAs U MOJIOBAst CTPYKTYpa,
POXKIa€MOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIUS.
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IOIIYJI I, ((BOSpElCTHBIG IMUpaMuabI
I[MOITYJIAIT U

8.2 | Dxonoruyeckas DKOJOTUYECKas CTpYKTypa NnonyJssinuu. | PackpeiBaTek copep:kanre TEPMUHOB U
CTPYKTypa O1ieHKa YUCIACHHOCTH TOMYJISLINH. TIOHSATUM: TMHAMUKA MTOMYJISIINH,
MO JISIIUN. JInHaMUKa MOIMYJIAIUHI U €€ peryIsaius. | OMOTHYECKUM TOTCHIUAI ITOILYJIALNN,
JlnHaMuKa nonyJIsiun buoTnyeckuit MOTCHIMAN MOMYJISAIUNA. | KPUBbIE BBDKUBAHUS, (DAKTOPHI
U €€ peryisauus MoaenupoBaHrue TMHAMUKH CMEPTHOCTH, EMKOCTb CPEJIbI.
nonyisiuuu. Kpusbie pocrta OOBSACHITH 3aKOHOMEPHOCTH
YHCJIICHHOCTH nonyJisiiuu. Kpusbie pa3MeleHus 0cooeil momysuu
BBDKUBAHUS. PeTyIsiiius 4uciIeHHOCTH | HA 3aHUMAEMOU TEPPUTOPUH.
MONYJISAIUI: POJIb PaKTOPOB, OrneHnBaTh OMOTUYECKUI MTOTCHITHAI
3aBHUCSIINAX U HE 3aBUCSIIUX OT MOIYJISILUI Pa3HbIX OPraHU3MOB.
IUIOTHOCTH. DKOJIOTUYECKHE CTPATETUN | AHAJIIM3UPOBATh KPUBBIE pOCTa
BUJI0B (1- 1 K-cTparerun). YUCIICHHOCTHU NOMYJISIIUNA U KPUBBIE
JdemMoHCcTpauuu BbDKUBAHUA.
Tabauiel U cxembl: «CKOPOCTh OO60CHOBBIBATh MPUYHUHBI CACPKUBAHUS
3aceseHus MIOBEPXHOCTU 3EMIIN OMOTUYECKOTO MOTEHIMAIa POCTa U
Pa3IMYHBIMHA OpraHU3MaMm» MIPUYXHBI BCIIBIIIEK POKIAEMOCTH
Y OTAEIbHBIX OPTAHU3MOB.
[Tepeuncnarh hakTOpbl CMEPTHOCTH,
PETYIMPYIOLINAE YUCICHHOCTD
MONYJISILUNA PACTEHUN U )KUBOTHBIX.
OnuceIBaTh SKOJIOTUYECKUE CTPATETUH
BUI0B
8.3 | Dkonoruyeckas HHIIA [TonsaTre 00 PKOJTOTHUECKOMN HUIIIS PackpriBaTh conepkaHre TEPMUHOB U

BHIA

Bus1a. MecrooOutanne. MHOroMepHas
MO/IEJIb 3KOJOTUYECKON HUIIN

MOHSITHIA: YKOJIOTHYECKasT HUIIIA, BU]I,
apeaJ, NHBa3Msl.
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JIx. 1. Xatunncona. Pazmepsl
sKoJIornuecKkor Hud. [loTeHuumanpHas
Y peaIn30BAHHAS HUIIIU.

Buj kak cuctema nonysanuii. Apeanbl
BUJI0B. BUJIbI ¥ X )KU3HEHHBIE
CTpaTeruu. JKOJIOTHYECKHE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MTOBEJICHUS U
MUTpalui )KUBOTHBIX. buonornueckue
WHBA3UH Yy>KEPOJHBIX BUIOB.
JdemoHcTpauuu

[loptper: JIxx. M. XaT4nHCOH.
Tabauie!l U cxeMbl: «Moaenn
3KOJIOTUYECKOW HUIIU

JIx. Y. XaTtuynHCOHAY.
Oo6opynoBanue: repOapun pacCTCHHI;
KOJUIEKIIMH )KMBOTHBIX.
JlaGopaTopHasi paGora
«IIpucnocobnenuns ceMsiH pacTeHUI

K PACCEJICHUIO»

XapakTepu3oBaTh MHOTOMEPHYIO
MOJIEb YKOJOTUUECKON HUIIN

Jx. M. XatunHCOHA.

[IpuBOIUTH IPUMEPHI IKOJTOTHUECKUX
HUII Pa3HBIX BUJIOB PACTECHHI U
JKUBOTHBIX.

BBISBIITE OTIIMYME SKOJIOTUYECKOU
HUIIY BUJIA OT €r0 MECTOOOUTAHUS.
['padprueckun nzobpaxarth
MHOTOMEPHYIO MOJIENIb 3KOJIOTUYECKON
HUILY JJIS1 Pa3HbIX BUIOB.

BpIABISTE IPUUYMHBI pA3IAYNAN

B pazMepax dKO0JIOTMYECKON HUIIN

Y Pa3HbIX BUJIOB PACTCHUH U )KUBOTHBIX.
AHaNM3UpoBaTh NPUYUHBI U
MIOCJIEICTBUS CMEHBI 3KOJIOTUUECKON
HUIIHN

HToro yacoB mo teme 9
9 | Tema «IKo0J10THUs COO0IECTB. IKOJIOTHYECKUE CUCTEMbD)
9.1 | CoobmectBO 1 Coo0miectBa oprann3MoB. buorieHo3 n | PackpbIBath conep:kanne TepPMUHOB
OpPTraHU3MOB — ero crpykrypa. CBsizu MexIy MOHSTUH: OMOIIEHO3, OUOTOTI.
OMOILICHO3 OpraHu3Mamu B OMOIICHO3E. XapakTepru3oBaTh OMOIICHO3 U €T0

JeMoHcTpanun
Tabmuib u cxembr: «CTpyKTypa

CTPYKTYPBI: BHJIOBYIO,
MIPOCTPAHCTBEHHYIO, TPOPUIECKYIO.
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OMOIIeHO3a), « IKOCHCTEMA
IITUPOKOJIMCTBEHHOTO JIECaY,
«ODKOoCHCTEMa XBOMHOTO JIeCay

[lepeuncnsaTh U IPUBOJUTH TPUMEPHI
CBSI3€H MEXJIy OpraHu3MaMH
B OMOIIEHO3€E

9.2

DKocucreMa

DKOCUCTEMA KaK OTKPBITAsI CUCTEMA
(A.JIx. Tercnu). ®yHKIIMOHAJIbHBIC
0JIOKH OPTaHU3MOB B DKOCHCTEME:
IPOAYLEHTbI, KOHCYMEHTHI,
penyuenTsl. Tpoduueckre ypoBHHU.
Tpoduueckue nenu u ceTu.
AOGuoTnueckue OJI0KH IKOCUCTEM.
[TouBBI ¥ MBI B AKOCUCTEMAX.
KpyroBopoTt BeliecTB 1 NOTOK SHEPTUU
B DKOCHCTEME.

JeMoHcTpanun

IHoptpetsl: B. H. Cykaués,

A. JIx. Tencnu.

Tabnuibl u cxembl: «DYHKITMOHAIBHbBIE
TPYIIIbl OPTaHU3MOB B DKOCHUCTEMEY,
«KpyroBopoT BEIIECTB B AKOCUCTEMEY,
«llenn mutanus (macTOuIHas,
JETPUTHAS ).

Oo6opynoBanme: repObapun pacTCHU;
KOJUICKIIMM HACEKOMBIX; Uydesia MTUIl U
3Bepen

PackpbiBath copepkaHue TEPMUHOB U
MOHSATUHN: HIKOCUCTEMA, TTPOTYIICHTHI,
KOHCYMEHTBI, PeIyLIeHThI, TPO(QUIECKUE
ypOBHH, Tpoduueckue (MUILIEBBIC) IENU
U CETH.

Ha3biBaTh CTpYKTYpHBIE KOMIIOHEHTBI
DKOCUCTEMBI.

Xapaktepu3oBaTh GYHKIIUU U
MPUBOJIUTH MPUMEPHI OPTaHU3MOB

B 3KOCUCTEME Ha OCHOBE UMEIOIIUXCS
3HAHUI O pacTeHUsIX, rpudax,
OaKTepusiX U )KUBOTHBIX.

OnuceIBaTh KPYroBOPOT BELIECTB U
IIOTOK 3HEPIUHU B IKOCUCTEME.
OOBICHATH POJIb OPraHU3MOB

B OMOJIOTUYECKOM KPYyTOBOPOTE
BEILECTB U MOTOKE SHEPTHHU.
[IpuBOAMTH IPUMEPHI OPTaHNU3MOB,
3aHUMAIOLIUX Pa3Hble YPOBHU
TPOPUUECKUX THUPAMHU]I.

CocTaBisiTh CXEMBI IEPEHOCA BEIIECTBA
Y DHEPIUU B SKOCUCTEMAX (LIenH
MATAHUSA).
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CpaBHUBATH MACTOUIIHBIC U ICTPUTHBIE
LENU ITUTAaHUS

9.3 | Dkonoruyeckue OCHOBHBIE TOKA3aTEIN SKOCUCTEMBI. PackpsiBaTh copepkaHre TEPMUHOB U
MAPaMU/IBI buomacca u npoxykuusi. MOHATUI: IPOYKIHUs, OroMacca,
DKOJIOTUYECKHUE TUPAMHUIBI UHCEIT, AKOJIOTUYECKas MUPaMHUJIA.
OMoMacchl U YHEPTUH. XapakTepu30BaTh IpaBUiia
JdemMoHCcTpauuu AKOJIOTUYECKUX [TUPAMHUJL YUCETI,
TaOauIbl U CXEMBI: «IDKOJIOTHYECKas OMoMacchl U YHEPTUH.
NMpaMUJia YUcein, «IKOJIOrnyecKas OOBSACHITH IPUUUHBI PA3TAUNN
nupamuia OuoOMacchly, B MPOJIYKTUBHOCTH Y Pa3HBIX
«IKOJIOTHYECKAS MTUPAMUIA SHEPTUN» | DIKOCUCTEM.
IIpuBOAUTE MpUMEPHI IPAKTUYECKOTO
MPUMEHEHUST TIPABUJI SKOJIOTUUECKUX
MMUPAMU]IL.
CpaBHuBaTh OMOMACCY U MPOIYKITUIO
AKOCHUCTEM CYIIXM U MUPOBOTo OKeaHa
9.4 | U3meHeHus Jlunamuxa skocucmem. PackpsiBaTh coaepkaHre TEPMUHOB U
COOOIIECTB — Kamacmpoguueckue nepecmpoiixu. MOHSITUI: CYKIIECCHUS, KITUMAKCHOE
CYKLIECCUU Dnykmyayuu. HanpaBieHHbIe COOOIIECTBO, CYKIIECCCUOHHBIHN Psijl.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykneccur. [lepBUYHBIC U BTOPHYHBIC
CYKIICCCHH W X ITPHYHHBI.
AHTpOTIOTEHHBIC BO3ICHCTBUS

Ha cykueccuu. KnumakcHoe
coobmiecTBo. buopasnoobpasue u
MIOJTHOTA KPYTrOBOPOTA BEIIECTB —
OCHOBA YCTOWYMBOCTH COOOIIIECTB.

XapakTepu3oBaTh CyKIIECCHUH:
TIEPBUYHBIC ¥ BTOPUIHBIC, TPUBOIUTH
UX MPUMEPHI U HA3bIBATh IPUYUHBI
CMEHBI COOOIIECTB.

CpaBHUBaTh BpEMEHHBIE U KOPEHHBIE
OMOTreo1eHO3bl HA KOHKPETHBIX
IIPUMEpax CBOEU MECTHOCTH.
MonenupoBaTh pe3yabTaThl polecca
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JeMoHcTpanun

Tabuuib! 1 cxeMbl: «O0Opa3oBaHue
6o10Tay, «IlepBuunas cykieccus»,
«BoccranoBeHune neca mocie noxxkapa»

CMEHBI OMOTEOIIEHO30B 0/ BIUSHUEM
aHTPOIIOTEHHOTO (paKTopa

9.5 | IIpuponnsie [IpuponHbIE S5KOCUCTEMBI. PackpeiBaTh conep:kaHue TEPMUHOB U
HKOCUCTEMBbI Drocucmemvl 03€p u pex. Ixocucmemsl | TOHATUN: (PUTOIUIAHKTOH, 300TIJIAHKTOH,
Mopeli U 0KearHos8. IKocucmemsl myHOp, | APyCHOCTB.
siecos, cmenetl, nycmvitb. XapakTepu3oBaTh NPUPOAHbIE
JleMoHCTpanum HKOCHCTEMBI, UX OCHOBHBIC
TaOauipl 1 cxembl: «dKocucTeEMA KOMITOHEHTHI (Ha IpUMEpE 03€epa,
HIMPOKOJIMCTBEHHOTO JIECay, XBOWHOTO U HIMPOKOJINCTBEHHOTO JIECA).
«2KocHCcTEMa XBOIHOTO Jiecay, OOBACHATD MPUUUHBI PA3TUIHOMI
«2KocHuCcTEMA 03€pay. Oromacchl IPOAYLIEHTOB U
ObopynoBanme: akBapuyM Kak MOJIETb | KOHCYMEHTOB B IPUPOJHBIX
HKOCHUCTEMBI. HKOCHUCTEMAX.
IKeKypeust « DKCKypeusi B TUIMYHBIN | COCTaBIISITh MACTOUIIIHBIC U IETPUTHBIE
OunoreoreHo3 (B 1yOpaBy, Oepe3HsIK, LEMY MUTaHUS TPUPOJHBIX IKOCUCTEM.
€JIbHUK, Ha CYyXOJI0JIbHBIN WU [TpuBOIUTH MPUMEPHI OPTaHU3MOB,
HNOWMEHHBIH JIyT, 03epo, 00JI0TO)» BXOJISIINX B COCTAaB (DUTOTUTAHKTOHA,
300IJIaHKTOHA, OEHTOCA.
OOG0CHOBBIBATH POJIb APYCHOCTH
B ’KM3HU Ha3€MHBIX 9KOCHUCTEM.
CpaBHUBaTH OMOMACCy ¥ MPOAYKIIHIO
BOJIHBIX U Ha3€MHBIX IKOCUCTEM
9.6 | AuTpomnoreHHsie AHTPONOTreHHbIE SKOCUCTEMBI. PackpriBaTh cosiep:kaHne TEPMUHOB U
HKOCUCTEMBbI ArposkocucreMa. ArpoieHo3. MOHSTUI: arpOIKOCUCTEMA, arPOLICHO3,
(arposKOCUCTEMBI) Paznuuus Mexy aHTpONOreHHbIMUA U MOHOKYJIbTYpa.
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MPUPOIHBIMH SKOCUCTEMAMH.
JdeMoHcTpauuu

TaOauisl 1 cxembl: «ATPOLICHO3Y,
«KpyroBopoT BemwecTB 1 NOTOK
SHEPIUU B arpoLeHO3e».
Oo6opynoBanme: repbapuu
KYJIBTYPHBIX M TUKOPACTYIIMX
pacTeHuil.

IKCKYpPCHS «IKCKypCus

B arpo3KOCHUCTEMY (Ha MOJIE WU

B TEIVINYHOE XO3SIMCTBO)»

XapakTepu3oBaTb OCHOBHBIE
KOMITOHEHTBI arpO3KOCHUCTEMBI.
[IpuBOIUTH IPUMEPHI ATPOIKOCUCTEM.

CocTtaBisThb IOCIIU ITUTAHUS arpOLCcHO34a.

OOOCHOBBIBATH MPUYMHBI HU3KOI
YCTOMYMBOCTHU arpOdKOCUCTEM.
CpaBHHBaTh arpO’KOCUCTEMBI U
IIPUPOJIHBIE SKOCUCTEMBI.
XapakTepu3oBaTh POJIb YEIOBEKA
B COXPAHEHUH yCTOMYNBOCTH
arpodKOCUCTEM

9.7

YpO0OIKOCUCTEMBL.
DOKOMOHHUTOPUHT

Ypb6o3kocucrembl. OCHOBHBIC
KOMITOHEHTHI YPOOIKOCUCTEM.
I'opoxackas dnopa u ayna.

CunaHTpoOnM3a1Us TOPOJCKON (payHBHI.

buonornueckoe u X035UCTBEHHOE
3HaYEHUE arpodKOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aUMOJICHUCTBUU
OpraHu3MOB B 3KOCUCTEMAX.

Ponv kackaonozo s¢pgpexma u 61006-
20UpuUKamopos (Kinouessix 6U008)

8 PYHKYUOHUPOBAHUU IKOCUCEM.
[IepeHoc 3HEPTUM U BELMIECTB MEXKTY
CMEKHBIMH 3KOCUCTEMAMM.

Y CcTOMYMBOCTH OPTraHNU3MOB,

PackpbiBath cojiepkaHre TEPMUHOB U
MIOHATHI: YpOOIKOCHCTEMA,
CHHAHTPOIM3AIHS, TOPOICKas ¢uiopa,
ropojickasi (hayHa, 9KOMOHUTOPHHT.
XapakTepu30BaTh OCHOBHBIE
KOMITOHEHTBI YPOO3KOCHCTEM.
OnuceIBaTh OMOJIOTUYECKOE U
XO3SIMICTBEHHOE 3HAYCHHUE
ypOO3KOCHUCTEM.

[IpuBOANTH IPUMEPHI U OIIEHUBATH
COCTOSIHUE YPOOIKOCUCTEM CBOEH
MECTHOCTH.

BoIsSIBISATE 0COOEHHOCTH TOPOJICKO
(bropsl 1 GayHbI.

CpaBHHBaTh YPOOIKOCUCTEMBI U
MIPUPOTHBIE IKOCUCTEMBI
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MOMYJISILMI U SKOCUCTEM B YCIOBUSX
€CTECTBEHHBIX M aHTPOITOIE€HHBIX
BO3/1EHCTBUM.

Mexanusmul 6030eticmeust 3a2ps3HeHUl

PA3HBIX MUNO8 HA CYOOP2aAHUIMEHHOM,
OpP2AHUBMEHHOM, NONYIIAYUOHHOM U
9KOCUCNEMHOM YPOBHSIX, OCHOBYbL
9KON02UYECKO20 HOPMUPOBAHLUS]
AHMPONO2EHHO20 8030eUCEUSL.
Metoa0n0rusi MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOTIOTEHHBIX
DKOCHUCTEM.

JleMmoHcTpanun

Tabnauib! u cxemsr: «IIpumepbt
ypOOIKOCUCTEMY.

IIpakTnyeckas padora

«3yuenue u onucaHue
ypOOIKOCUCTEMBI.

JlaGopaTopHas padora

«3yuenune paznooOpaszusi MEIKUX
MOYBEHHBIX YWICHUCTOHOTUX B PA3HBIX
HKOCUCTEMAX)

HToro yacoB 1o teme

12
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10

Tema «buocdepa — riiodajbHast IKOCUCTEMA»

10.1

buocdepa. CtpykTypa
u coctaB 6uochepsl

2

buocdepa — obmiernnanerapHas
00011049Ka 3eMJId, T€ CYIECTBYET WU
CyLIECTBOBAJIA )KU3Hb. PazBuTue
npeAcTaBiIeHu o 6uocdepe B Tpyaax
3. 3rocca. Yuenne B.U. Bepnaackoro
o ouocdepe. Obnactu 6uocheps! u eé
coctas. JKuBoe BemiecTBo Ouocdepsl u
ero (QyHKIHH.

JdemoHcTpauuu

IHoprpersl: B. U. Bepraackui,

3. 3roce.

Tabnauib u cxemsl: «I'eochepsl
3eminy», « DyHKIIMY )KUBOTO BEIIECTBA

PackpbiBath cofiep:kaHue TEPMUHOB U
MOHSTHIA: Onocdepa, KUBOE BEIIECTBO,
KOCHOE BEIIECTBO, OMOKOCHOE
BEIIECTBO, OMOTE€HHOE BEIIECTRO.
[TpuBoUTE GOPMYTUPOBKH OCHOBHBIX
nonoxxeHuit yuenus B. U. Bepnaackoro
o obuocdepe.

XapaktepusoBaTb 00JacTH Onocepsl U
UX COCTaB, Ha3bIBaTh 00JIaCTU
pacmpoCTpaHEHHS JKUBOTO BEIIECTBA

B 000J1049Kax 3eMJIH U BBISIBIISTh
MPUYUHBI €70 PA3TUYHOTO
pacripesieieHusl.

[lepeuncnarh GyHKIIUU )KUBOTO
BelecTa ouocdepsl (razonas,
OKHCIUTEIbHO-BOCCTAHOBUTEIbHAS,
KOHLIEHTpaI[MOHHAs!, OMOXUMHYECKas ).
[IpuBOAUTH IPUMEPHI TPEOOPAYIOLIETO
BO3/ICIICTBHS KMBOT'O BEIIECTBA HA
ouochepy.

AHanmM3upoBaTh U OIICHUBATH
OMoIOTHYECKYI0 HH(POPMAIIHIO

0 TJ100aJIbHBIX AKOJIOTUUECKUX
npo0biemax 6rochepsl, moTydaeMyro

U3 Pa3HbIX UCTOYHUKOB.
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OuenuBats Bkiaza B. Y. Bepnajackoro,
0. 310cca B CO37]aHUE YUCHUS
o ouocdepe

10.2

3aKOHOMEPHOCTHU
CYLIECTBOBAHMSI
ounocdepsl.
KpyroBopotsl
BELIECTB

3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uocgepsl. OcobenHoCTH OHOChEpHI
KaK TJ100aJIbHOM YKOCUCTEMBI.
JInHAaMHU4Y€eCKOE paBHOBECHE

B Onocdepe. KpyroBopoTs! BeliecTB 1
OMOTreOXUMHUUYECKHE IIUKITBI (YTIIepoa,
azora). PUTMUYHOCTH SIBIICHUIMA

B Ouocdepe.

JdemoHcTpauuu

Tabnub! u cxemsl: «I'eocdepsl
3emin», «OyHKIIUH )KUBOTO
BEIIIECTBAY,

«KpyroBopot azora B mpupoie»,
«KpyroBopoT yriiepoia B mpupojie,
«KpyroBopoT KuCI0pO1a B IPUPOJIEN,
«KpyroBopoT BOJIbI B IPUPOIE»

PackpbiBath cojiepkaHre TEPMUHOB U
MMOHSTHI: II100aJIbHAs DKOCUCTEMA,
JUHAMUYECKOE paBHOBECHE,
KPYTOBOPOTHI BEIIECCTB,
OMOreOXUMHUYECKHUE ITUKJIBI.
XapaKkTepru30BaTh 0COOCHHOCTH
ouocdepsl Kak riodaIbHOM
HKOCUCTEMBI.

Onpenensate GyHKIMIO Onochepsl

B oOecrneueHn OMOTEHHOTO
KpyTrOBOPOTa BEIIECTB Ha IIJIAHETE.
XapakTepu30BaTh OCHOBHBIC
KPYTOBOPOTHI: BOJIBI, YTJIEpO/Ia, a30Ta.
CpaBHHBaTh 0COOEHHOCTH KPyTOBOPOTA
Pa3TUYHBIX BEIIECTB.

OrneHuBaTh 3HAYCHUE KPYTOBOPOTA
BEIIECTB JIJIsI CYIIIECTBOBAHUS KU3HU
Ha 3emuie.

OOBSICHATH POJIH OPTAaHU3MOB

B OMOJIOTMYECKOM KPYTrOBOPOTE
BEIIIECTB.

BBIABIATH TUHAMUYECKOE PAaBHOBECHE
ouocdepsl.
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[IpuBOAUTH TPUMEPHI PUTMUIHOCTH
SIBJICHUH B Onocdepe
10.3 | 30HAIBHOCTH 2 3oHabHOCTH Ouocdepsl. [Tonsarue PackpsIiBaTh cojiepKaHue TEPMUHOB U
ounocheprr. OCHOBHBIC 0 6uome. OCHOBHbBIE OMOMBI CYIIIN: MOHSATUHN: OMOMBI, TYHJIpa, XBOWHBIC
OWOMBI CyIITH. TYHJIpa, XBOWHBIE JIeca, CMEIIIAaHHBIC M | JIECA, CMELLIAHHBIEC JIeCa,
Y CTOWYUBOCTH IITUPOKOJIMCTBEHHEBIE JIeca, CTEIH, IITUPOKOJUCTBEHHEIE JIeca, CTEIH,
ouochepsl CaBaHHBI, TyCTHIHU, TPOITMYECKUE JI€Ca, | CABAHHBI, IIyCTHIHU, TPOIIUYECKHE JIeCa,
BBICOKOTOpbs. KilMMar, pacTUTENbHBIA | BEICOKOTOPBSI.
U )KUBOTHBIA MUP OMOMOB CYIIIH. [loka3biBaTh Ha KapTe U
CtpykTypa ¥ QyHKIHS )KMBBIX CUCTEM, | XaPaKTEPU30BaTh OCHOBHbIE OMOMBI
OIICHKA UX PECYpPCHOIO MOTeHIMana u | CyIIH.
onocdepHbIX QPYHKITHH. CpaBHUBaTh 0COOEHHOCTH KJIMMATa,
JleMOHCTpaLUK MOYB, PACTUTEIIHHOTO W JKUBOTHOTO
Ta6muie! ¥ cxeMmbl: « OCHOBHBIE OMOMBI | MUpPa Pa3HBIX OMOMOB CYIITH 3eMJIH.
cymmy, «Kimmmarnaeckue nosica BBISABIATH IPUUNHBI 30HATBHOCTH
3emumy, « Tyaapay, « Taiiray, B Ouocdepe
«CMenaHHbIN Jecy,
«IInpoKoIMCTBEHHBIN JIECY, «CTENbY,
«CaBannay, «IlycTbIHY,
«Tponmueckuii necy.
Oo6opynoBanue: repbapun pacTeHUIN
Pa3HBIX OMOMOB; KOJUIEKITUH KUBOTHBIX
HToro yacoB mo Teme 6
11 | Tema «Yesi0BeK U OKPYKAKOIIAS CPEAA
11.1 | Bo3neticTBue 2 DKOJOTMYECKUE KPUZUCHI U UX PackpriBaTh cogepkaHue TEpMUHOB
YyesoBeka Ha onochepy npuanHbL. Bo3aeicTBue yenoBeka Y TIOHATHI: aTMocdepa,
Ha Ouocdepy. 3arps3HeHNE BO3MYITHOW | BEIIECTBA-3arPSI3HUTEIH,
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cpenbl. OxpaHa Bo3yxa. 3arpsi3HEHHE
BOJHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pa3pyiienne noussl. OxpaHa
IIOYBEHHBIX pecypcoB. M3meHeHne
KJIMMaTa.

JeMoHcTpanun

Tabyuuibl U cXeMBbl: «3arpsi3HeHne
atMochepsl», «3arpsi3HEHUE
ruapochepbd», «3arpsiI3HEHUE OYBBDY,
«ITapHukoBBIHi AP hHeKT

MapHUKOBBIN 2P(DEKT, «030HOBAS
TIBIPay», «KUCIIOTHBIC O,
ruapocdepa, IBTpodUKaIis BOJ0EMOB,
M0YBa, YPO3Hs TTOYB, TICCTHIIH/IBI,
JKOJIOTUYECKUN KPU3UC.
AHanM3upoBaTh aHTPOTIOTCHHBIE
(dhaxTopbl BO3/IeHCcTBUS HA Ouochepy
(ponb yenoBeKa B MPUPO/IE) HA PA3HBIX
ATamax pa3BUTHUS YEJIIOBEYECKOTO
oOriecTna.

XapakTepu3oBaTh INT00AIbHbBIC
HKOJIOTUYECKUE MTPOOIIEMBI;

OCHOBHBIC HCTOYHHKH aTMOC(HEPHBIX
3arpsi3HEHMI; YKOJIOTUUECKHE
po0JIeMBbl, CBSI3aHHBIC

C YBEJIMYCHUEM TPAHCTIOPTa

B KPYITHBIX TOPOJIax; ABTPOPUKAIIHIO
BOZI0OEMOB; TOCJICACTBUS 3arPsI3HCHUS
BOJI XUMHYECKHMH BEIICCTBAMU;
BO3JICHICTBHE YEJIOBEKA HA TOUBCHHBIN
MTOKPOB.

ApryMeHTHpOBAThH 3HAUCHUE
HKOJIOTUYECKUX 3HAHUHN B PEIICHUH
BOIIPOCA O MOJIEPKAHUU YCTOMYUBOCTH
ounochepsl
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11.2

AHTpPOIIOT€HHOE
BO3/1€HCTBUE

HAa PACTUTEIIbHBIN U
JKUBOTHBIN MUD.
OxpaHa npupoIbl

AHTPOIIOT€HHOE BO3/ICUCTBUE

Ha PACTHUTEIIbHBIN ¥ )KUBOTHBIH MUP.
OxpaHa paCTUTEIBHOTO U YKHBOTHOTO
mupa. OCHOBHbBIE TPUHIUIIBI OXPAHbI
npupozsl. Kpacueie kauru. Oco6o
OXpaHseMbIe TPUPOIHBIC TEPPUTOPUHT
(OOIIT). boranuueckue caabl U
300JIOTHYECKHE TTAPKH.
JdemoHcTpauuu

Tabnuib! u cxembl: «Ocobo

OXPaHACMBIC IIPUPOAHBIC TCPPUTOPUND).

Oo6opynoBanme: Gpotorpadpuu
OXpaHSIEMBIX PACTCHUI U 5KUBOTHBIX
Kpacuoui kauru PO, KpacHoit kauru
peruona

PackpeiBaTh coziepKaHne TEPMUHOB U
MOHSITUI: COKpAIICHUE
Onopa3zHoo0pasusi, OXpaHa MPUPOIbL,
0Cc000 OXpaHseMbl€ IPUPOTHBIC
tepputopuu (OOIIT), 6oranmueckuit
call, 300JIOTUYECKHI TapK.
XapakTepu3oBaTh INIAHETAPHYIO POJIb
pPacTEeHUN U )KUBOTHBIX.

[IpuBOIUTH TPUMEPHI IPSIMOTO U
KOCBEHHOI'O BO3/ICIICTBUS YEJIOBEKA
HAa pAaCTUTEIIbHBIA U )KUBOTHBIN

MHUD.

XapaxkTepu3oBaTh NPUHIIUIIBI
«BcemupHOI CTpaTernu OXpaHsl
MIPUPOIBD».

[lepeuncnarb 0COOEHHOCTH pa3InYHBIX
OOIIT.

[TpuBoauts npumepst OOIIT,
pPacnoJioKeHHBIX B CBOEH MECTHOCTH.
Jloka3bIBaTh Ha MPUMEPAX OMACHOCTh
COKpalIeHHsI OMOJIOTUYECKOTO
pazHooOpasusi 3emMiIu.

[IpuBOIUTH IPUMEPHI PEAKUX U
MaJIOYMCJIEHHBIX BUJIOB PACTEHUN U
Y)KMBOTHBIX CBOE€M MECTHOCTH,
3aHecEHHbBIX B KpacHble KHATH
pernoHoB u Kpacuyto kaury PO
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11.3

ParmmmonansHoe
MIPUPOIOIIOIB30BaAHUE
U yCTOMYUBOE
pa3BUTHE

OCHOBHBIE TIPUHITUTIBI YCTOHIHBOTO
pa3BUTHS YEITIOBEYECTBA U TIPUPO/IBL.
PanmonansHOE MPUPOIOTIOTH30BAHHE
Y COXpaHEHUE OMOJOTNYECKOTO
pazHooOpasus 3eMiu.

OOb1re 3aKOHOMEPHOCTH
TJI00aTBHBIX IKOJIOTHUECKUX
Kpu3ucoB. OcOOEHHOCTH
COBPEMEHHOTO KpU3HCa U €T0
BEPOSITHBIC TTOCJIE/ICTBHUS.

Pa3BuTHe METOZ0B MOHUTOPHHTA
Pa3BUTHS OIMACHBIX TEXHOTCHHBIX
IPOIIECCOB.

Cucmemmble uccie0o8anus nepexooa
K pecypcocbepezaioujeli u
KOHKYPEHMOCHOCOOHOT dHepeemuKe.
Buonozuuecroe paznoobpasue u
ouopecypcuvl. Hayuonanvhuvle
uHgopmayuonHvle cucmemsl,
obecneyugarowue 00Cmyn

K UHGhopmayuu no cocmosiHuio
OMOENbHbIX BUO08 U IKOCUCTIEM.
OcHogvl 3KOpeabunumayuy IKocucmem
u cnocob6o6 60pvLovI

¢ OUONOBPENCOCHUAMU.
Pexoncmpykyusa mopckux u HazemHuvIx
IKOCUCTEM.

PackpbiBaTh copepkaHre€ TEPMUHOB U
IOHATHN: PALIMOHAIIBHOE
MPUPOJIOTNIOIB30BaHUE, YCTOUUUBOE
pa3BUTHE, IPUPOIHBIE PECYPCHI,
AKOJIOTUUECKHH CIICI,.

XapaxkTepu3oBaTh OCHOBHBIE TPUHIIUTIBI
YCTOMUYMBOT'O PA3BUTHS YEIOBEUECTBA U
MPUPO/IBI.

OnuceIBaTh HEMCUEPIIAEMbIE U
rcuepriaeMble MPUPOIHBIC PECYPCHI,
MOTYEPKUBAST OTHOCUTEIBHOCTh
HEHUCUEPIIaeMOCTH MPUPOHBIX
PECYpCOB; XapaKTEpPU30BaTh IIPOIECCHI
WX BOBHUKHOBEHUS U YCJIOBUS CPEIbI,
MPUBO/IAIINE K UX POPMHUPOBAHUIO.
PackpwiBaTh nmpo01eMbl paliiOHAIBHOTO
MIPUPOJOTIOIB30BAHUS U HAXOAUTD IMYTH
UX pEelICHUS
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JeMoHcTpanun
Ta0muibl ¥ cxeMbl: «Moenu
YIPaBJISIEMOTO MUPAY

HToro 4acoB mo teme 6
PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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