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®enepanpHas pabouas mnporpamMma no yuyeOHoMy mnpeamery «buonorus»
(yriyOnéunblii ypoBeHb) (mpeameTHas o0sactb «EcTecTBEHHO-Hay4HbIE MPEIMETHI)
(amee COOTBETCTBEHHO — IMporpamMma IO OHOJOTUM, OHOJIOTHS) BKIIOYAET
NOSICHUTENBHYIO 3aIIUCKY, COJIepKaHue 00yUeHUs], INIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS
pOrpaMMBbl 110 OMOJIOTHH.

[TosicuuTenbHas 3amUcKa OTpakaeT oOLIMe LEeTU W 3aJayd U3yuyeHUs OMOJIOTHH,
XapaKTePUCTHKY TCHXOJIOTUYECKUX MPEANOCHUIOK K €€ H3YYeHHIO OO0ydaroIuMuc,
MECTO B CTPYKType Yy4eOHOro IJjaHa, a TakXke MOAXOAbl K OTOOpY coepKaHus,
K OIpEACNICHUIO IUIAHUPYEMBIX pe3yJbTaTOB M K CTPYKTYpE TEMaTHYECKOIO
IUTAHUPOBAHUS.

Copepxanue OO0yudeHHsS PACKPBIBAET COJEP)KATEIbHbIE JIMHUHM, KOTOpHIE
npeiaraloTes A 00A3aTebHOTO M3Y4YEHHUsS B KaXKJIOM Kjacce Ha YPOBHE CPEIHEro
o01iero oOpazoBaHusI.

[Inanupyemble pe3ylbTaThl OCBOEHHUS MPOrpamMMbl MO OWOJIOTUM BKJIIOYAIOT
JUYHOCTHBIE, METAlPEAMETHBIE PE3YyJIbTaThl 3a BECh NMEpUOJ] OOyYEeHHs Ha YPOBHE
cpeaHero oo0miero 0opa3oBaHusl, a TaAKXKe MPEAMETHBIC JOCTHKEHUS 00yJaroerocs 3a
KaKJIBIA TO/T O0yJCHHUS.

INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo GmoJIOTHH HA YPOBHE CpeHEro O0Iero oOpa3oBaHus pa3padoTaHa
Ha ocHOBe DepepasnibHOro 3akoHa OT 29.12.2012 No 273-®3 «OO6 o0pa3zoBaHUU
B Poccuiickoii ®enepanun»y, ®I'OC COO, Konnemnuuu mnpenojgaBaHusi y4eOHOTO
npeaMera «buosiorus» M OCHOBHBIX IMOJIOKEHUH (enepanbHO padodeil mporpaMmbl
BOCITUTAHUS.

VYuebnsiit npenmer «buonorusy yriyonéaHoro ypoBHs usydenus (10—11 kmacchr)
SIBJISIETCS OJHUM M3 KOMIIOHEHTOB NpeAMeTHOM ob0nactu «EcTecTBEeHHO-HAy4YHBIC
npeametby. CormacHo nonoxeHusM ®I'OC COO mpoduiabHble yueOHBIC MPEIMETHI,
H3ydaeMble Ha yrIyOJaEHHOM yPOBHE, SBISIOTCS crioco0om auddepeHmanum o0yaeHus
Ha YpOBHE CpeIHEro o011ero o0pa3oBaHus U MPU3BaHbI 00€CTIEYUTh TPEEMCTBEHHOCTh
MEXTy OCHOBHBIM OOIIMM, CPETHUM OOIIMM, CPETHUM MPOGECCUOHATBHBIM U BBICIITUM
oOpazoBaHueM. B To ke BpeMsl KaxIblil U3 3TUX YYEOHBIX MPEIMETOB JOJKEH OBITh
OpPUEHTUPOBAaH Ha NPUOPUTETHOE peElIeHHEe O00pa30BaTEIbHBIX, BOCIUTATEIBHBIX
W pa3BUBAIOIIMX 3a/1ad, CBSI3aHHBIX C TMpodopueHTanued oO0ydalomuxcs ¢
CTUMYJMPOBAHUEM HMHTEpeca K KOHKPETHOM 00JacTH HAy4YHOrO 3HAHUS, CBSI3AHHOTO
¢ OuoJyorueit, MeIUIIMHOMN, YKOJIOTHEH, TICUXOJIOTHEH, CITOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma mo Ouosoruu Ja€T MPEACTaBICHUE O IENH U 3ajladyax H3Yy4YeHUs
yuebHoro npeamera «buonorusy» Ha yriyOoJI€HHOM ypOBHE, ONpeesseT 00s3aTeabHOe
(MHBapUaHTHOE) TPEAMETHOE COJIEpKAHUE, €ro CTPYKTYpUPOBAHUE IO pa3desiaM H
TeMaM, pachpeiesieHue IO KiaccaM, PEKOMEHAYET IOCJIeIOBATEIIbHOCTh H3YUYCHHS
y4eOHOro MaTepuaia ¢ y4€ToM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, TOTUKU
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yueOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH oOyuwaromuxcs. B mporpamme
no OWOJIOTMU pEeaju30BaH MPUHLHUI MPEEMCTBEHHOCTH C M3Y4YEHHEM OHOJOTrUU
HAa YpOBHE OCHOBHOro 001Iero oOpa3oBaHus, Onarojaps YeMy MNpOCMaTpUBAETCS
HAIpaBJI€HHOCTh ~ HAa  NOCIEAylollee  pa3BUTHE  OHMOJOTMYECKUX  3HAHMIA,
OpUEHTHUPOBAaHHBIX Ha (OPMHUPOBAHHE E€CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS,
HKOJIOTUYECKOI0 MBIIIJICHUS, IPEJICTABICHUH O 3JI0pOBOM 00pa3e KU3HU, Ha BOCIIUTAHUE
OepexHOro OTHOILLIEHHUS K OKpY>Karolleil npupoaHoi cpene. B mporpamme no 6noaoruu
TaK)Ke€ TOKa3aHbl BO3MOXKHOCTH ydeOHOro mnpeamera «buonorus» B peanuzanuu
tpeboBannit PI'OC COO K mIaHUPYEeMBIM JHUYHOCTHBIM, METANpPEAMETHBIM U
IpEeIMETHBIM pe3yjbTaTaM 00y4YeHus U B (POPMHUPOBAHMHM OCHOBHBIX BUJOB y4eOHO-
[O3HABATENIbHOM  AESITENPHOCTH  OOYyYaroIMXCS IO  OCBOGHHIO  COJEpKaHUS
Ouonornueckoro o0pa3zoBaHus Ha YPOBHE CPETHET0 001Iero oopa3oBaHusl.

VYyeOuniii mpenmer «buosnorus» Ha ypoBHE cpelHero o0mero oOpa3zoBaHUs
3aBepuIaeT OMOJIOTHYECKOEe 00pa3oBaHUE B LIKOJIE U OPUEHTUPOBAH Ha PACIIUPEHUE U
yriayOneHne 3HaHuid oOydYaronuxcst O JKUBOW HPHUPOAE, OCHOBaX MOJIEKYJSIPHON U
KJIETOYHOM OHMOJIOTUM, SMOPHUOJIOTUA U OHOJIOTMHM PpPa3BUTHUS, TCHETHKH, CEJCKILUH,
OMOTEXHOJIOTUH, FBOJTIOLMOHHOIO YYEHUS U SKOJIOTUH.

N3yuenne yueOHoro mnpeamera «buonorus» Ha  yrayOJeHHOM  ypOBHE
OPUEHTHPOBAHO HA TMOATOTOBKY OOyYaroImMXCsi K TOCIEAYIOUIEMY IOJIYYEHUIO
OMOJIOTMYECKOTr0 00pa30BaHus B By3aX M OpraHU3ALMIX CPEIHEro NpodhecCHOHaIbHOTO
oOpazoBanusi. OCHOBY €ro coliepKaHHUsi COCTaBISIET cHUCTeMa OMOJIOTMYECKUX 3HAHUM,
NOJyYEHHBIX MPHU HM3YyYEHUH OOYUYaAIOIIMMUCS COOTBETCTBYIOIIMX CHCTEMATHUYECKUX
pa3ziesoB OMOJIOTMU Ha YPOBHE OCHOBHOTO 0011ero oOpazoBanus, B 10—11 kimaccax atu
3HAaHUA TOJIy4aloT pa3BuTHE. Tak, paclIupeHbl U yriayOieHbl OMOJIOTMYECKUE 3HAHUS
O pacTeHMsX, >KMBOTHBIX, TrpubOax, OakTepUsX, OpraHU3ME YeJOBEeKa, OOIIUX
3aKOHOMEPHOCTSIX KU3HM, JIOMOJHUTEIbHO BKJIIOYEHBl OHOJOTUYECKHE CBEICHUS
IPUKJIAJHOIO U TOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO MCIOJb30BaTh KAK OPUEHTUPHI
JUTSI IOCHeAyIoIero Beioopa npodeccun. Bo3amMorkHa Takxke HHTErpanust OMOJI0rHYeCKUX
3HaHUH C COOTBETCTBYIOLIMMHU 3HAHUSMHU, MTOJTyYEHHBIMU O0YUaIOIIMMHCS TPU U3yUYEHUU
busuku, XumMun, reorpadu 1 MaTEMATHKH.

CtpykTypa mporpamMmbl 1O OMOJOTMM OTpaXaeT CHUCTEMHO-YPOBHEBBIH U
HBOJIFOLIMOHHBIN MOAXOAb! K U3ydyeHHto Ouosoruu. CoriacHo UM, U3ydaroTcs CBOMCTBa
U 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl KUBBIX CHCTEM Pa3HOI'0 YPOBHS OpraHU3alluH,
HBOJIIOIIMU OPraHUYECKOro MUpa Ha 3emiie, COXpaHEeHHUs OMOJIOrMYEeCKOro pa3HO00pa3us
rianeTsl. Tak, B 10 ki1acce u3y4aroTcsi OCHOBBI MOJIEKYJISIPHON U KJIETOYHOU OMOJIOTHH,
SMOpHOJOrMM U OWOJOTMU Pa3BUTHS, TEHETUKHM W CEJNEKLUHH, OWOTEXHOJOTMU U
CUHTETUYECKON OWOJIOTHH, aKTyaJlM3UPYIOTCS 3HAHUS OOydYaromuxcs Mo OOTaHUKeE,
300JI0TMH, aHaTOMUH, (U3HoJ0orun yenoseka. B 11 kimacce n3yyaroTcst 3BOJIOLMOHHOE
y4eHUE, OCHOBBI DKOJIOTUU U ydeHue o ouocdepe.

VY4ebnniii mpenmet «buonorusy mpu3Bana 00e€CIIeUYnTh OCBOCHHE 00YJarOITUMUCS
OMOJIOTUYECKUX TEOPHUM U 3aKOHOB, WJEH, MPUHIUIIOB U MPABUII, JIEKAIIMX B OCHOBE
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COBPEMEHHOW €CTECTBCHHO-HAyYHOM KapTUHBI MHUpPa, 3HAHUM O CTPOCHUH,
MHOTO0O0pa3u M OCOOCHHOCTSX KIIETKH, OpraHu3Ma, TOIMyJsuu, OHOLIeH03a,
HKOCUCTEMBI, O BBLAAIONIMXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX HCCIIEIOBAHUIX
B OMOJIOTUM, NPHUKIAJAHBIX AaCMEeKTaX OWOJIOTMYecKuX 3HaHuil. [ns pa3BuTus u
NOJI/IEp’KaHUs HHTEpeca 00yUJaromuXcs K OMOJIIOrMH HApALy CO 3HAUUTEIbHBIM 00BEMOM
TEOPETUYECKOr0 MaTepuala B COJAEPKaHUM MPOrPaMMBbI MO OMOJOTHUU MPEAYCMOTPEHO
3HAKOMCTBO C MCTOPHEH CTAHOBJIEHUS U PAa3BUTHSA TOW WJIM MHOM OOJACTH OMOJIOTHH,
BKJIAJIOM OTEYECTBEHHBIX U 3apyOekHBIX YYEHBIX B pEIICHHE BaKHEHIIMX
OMOJIOTUYECKUX U IKOJIOTHUECKHUX MTPOOIIEM.

Lens u3yuenus ydeOHoro mnpenmera «buonorus» Ha yriayOiaEéHHOM ypOBHE —
OBJIAJICHHE OOYYAIOIMMHUCA 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHu3aluu
JKUBBIX CUCTEM pPA3HOIO paHra U NpuoOpeTeHHWe YMEHUW MCIOJIb30BaTh 3TH 3HAHUSA
B (QopMupoBaHMM UWHTEpeca K OINpeAesi€HHOW o0sactd npodecCuoHaNbHON
NeSITeNbHOCTH, CBA3aHHOM ¢ OWojoruMed, WM K BBIOOPY Yy4YeOHOro 3aBelleHUS
JUTSI IPOAOIKEHUST OMOJIOTUYECKOT0o 00pa30BaHMS.

JlocTikenue 1enu u3ydeHus: yueoHoro npeamera «buonorus» Ha yriayOiaéHHOM
YPOBHE 00€CIeUnBaETCs PEIIEHUEM CIEAYIOIIMX 3a]1a4:

OCBOCHHE OOYYaIOIIMMHUCA CHUCTEMbl OWOJOTUYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIICHIUAX, TUIOTE3aX, 3aKOHaX, 3aKOHOMEPHOCTAX W
MpaBUIax, COCTABJISIONIUX COBPEMEHHYI) €CTECTBEHHO-HAYYHYIO KapTHUHY MHPA;
O CTpPOCHUHU, MHOroOOpa3suu U OCOOCHHOCTSIX OHOJOTMYECKUX cucTeM (KIIeTKa,
OpraHu3M, MOMYJISIUs, BUJ, OMOTeoleH03, Orocdepa); O BBIIAIOIIUXCS OTKPBITUSAX U
COBPEMEHHBIX UCCIEOBAHUSIX B OUOJIOTUH;

O3HAKOMJICHHME OOydYalolmMxXcsi C METOJAaMU T[O3HaHUSA JKUBOM  MIPUPOJIBI:
UCCIIEIOBATEIbCKUMHU METOAaMU OMOJOTMYECKUX HAayK (MOJICKYJISIPHOM U KJIETOYHOU
OMOJIOruu, SMOPUOJIOTUHN ¥ OMOJIOTUH PA3BUTHS, TECHETUKH U CEJIEKIIUU, OMOTEXHOJIOTUU
Y CUHTETUYECKOI OUOJIOTUH, MAJIEOHTOJIOTUH, SKOJIOTUH ); METOJIAMHU CaMOCTOSITEIbHOTO
MpOBEJICHUS OUOJIOTUUECKUX UCCIEAOBAaHUMN B IaDopaTOpuu U B pupo/ie (HabiroeHue,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIAJICHHE  OOYyYarOIMMHUCA  YMEHUSIMH: CaMOCTOSITETbHO ~ HaXOJUTh,
aHAJIM3UPOBaTh M HCIOJb30BaTh OHOJOTMYECKYI0 HH(POpPMALMIO; MOJIb30BAThHCS
OMOJOTMYECKOM TEPMHUHOJIOTMEN W CHMBOJIMKOW; YCTaHABIMBATh CBSI3b MEXIY
pa3BUTHEM OMOJIOTUU M COLMAIBHO-3KOHOMUYECKUMH U SKOJOTHUYECKUMHU MpodiieMamMu
YEJIOBEUECTBA; OLICHUBATh IIOCJIEACTBUS CBOEHM JEATENBHOCTH 1O OTHOLIEHUIO
K OKpY’Karollel IpUpOJAHOHN cpejie, COOCTBEHHOMY 3/I0POBBIO U 3JOPOBBIO OKPY>KAFOIIMX
JqoJed; OOOCHOBBIBATH M COONMIOAATH MeEphl  NPO(PHIAKTHKKA  HHPEKIIMOHHBIX
3a0oyieBaHUM, TIpaBUja IMOBEAEHUS B TMpupojae M olecreyeHuss Oe€30MaCHOCTU
COOCTBEHHOW JKHU3HEJEATEIbHOCTH B YPE3BBIYAWHBIX CHUTyalMX MPUPOJHOTO U
TEXHOTC€HHOTO XapaKTepa; XapaKTEepU30BaThb COBPEMEHHBIE HAay4YHbIE OTKPBITHUS
B oOnacTi OMOJIOTHH;

pa3BuUTHE Yy OOYYaIOIIMXCS MHTEIUICKTYaIbHBIX M TBOPYECKUX CIOCOOHOCTEM
B IIPOIIECCE 3HAKOMCTBA C BBIJIAIOIIUMUCS OTKPBITUAMHU U COBPEMEHHBIMU
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UCCJICIOBAaHUSIMU B  OWMOJIOTHMH, pEHIaeMbIMH €10 MpoOJieMaMH, METOJI0JIOTUEH
OMOJIOTUYECKOTO HCCIIEIOBAHUSA, MPOBEACHUS DKCIEPUMEHTANbHBIX HCCIEIOBaHUM,
penieHus OMOJIOTMYECKUX 3a7a4, MOJICIUPOBAHUS OHOJOTUYECKUX OOBEKTOB U
IPOLIECCOB;

BOCITUTAHUE Y 00YYAIOIUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOU IPUPOJE B 1IETTOM
U K OTICIbHBIM €€ O0OBeKTaM U SBJICHHUAM; (OpMHUpPOBAaHUE DKOJOTHUYECKOH,
T€HEeTHYECKOM TpaMOTHOCTH, OOUIEH KyJIbTYphl MOBEIECHUS B MHPUPOJE; MHTETpaIluu
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoodpeTeHue 00yJarOIIMMUCS KOMITETCHTHOCTH B paIMoHAILHOM
IPUPOOIOIH30BaHUN (COOMIOICHUE MPABUJI TMOBEICHUS B TPHUPOJAE, OXPaHbI BUIOB,
IKOCHUCTEM, OMOC(Ephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbS U 3JJ0POBBS OKPYKAIOIINUX
monen (cobmoaeHuss Mep NpoduIakTUKH 3a00JeBaHUl, oOecrieueHue Oe30MacHOCTH
KU3BHENIEATEIbHOCTH B UPE3BBIYAMHBIX CHUTYalMsIX MPUPOJHOTO W TEXHOTEHHOTO
XapakTepa) Ha OCHOBE HCIOJIb30BaHMS OMOJIOTMYECKUX 3HAHUW W YMEHHH
B ITIOBCEJIHEBHOM >KU3HU;

CO3/1aHHE YCIOBHI JIJIsi OCO3HAHHOTO BBIOOpa OOYYAIONIMMHCS WHIUBUIYaIbHON
o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH NOCIIEYIOIIEMY
npodeccHoHaNTbHOMY CaMOOIPENENIEeHNI0, B COOTBETCTBUU C WHIUBUYAIbHBIMU
WHTEpECaMH U TIOTPEOHOCTSIMHU PETHOHA.

OO111ee YKcIIo 4acoB, PeKOMEHI0BAHHBIX JUISl U3YyUYEHHUsl OMOJIOTUU HA YTIIyOJICHHOM
ypoBHe, — 204 gaca: B 10 knacce — 102 gaca (3 waca B Hepemo), B 11 kmacce — 102 gaca
(3 yaca B HezeIIO).

OT6op opraHu3alMoHHBIX (HOPM, METOAOB M CPEICTB OOyYCHHUS OHOJIOTUU
OCYIIECTBIISIETCA C Y4€TOM cChnenupUuKd €ero CojAepKaHus ¢ HaIlpaBJICHHOCTH
HAa TMPOAOHKEHHE OHOJIOTMYECKOro o00pa3oBaHUSl B  OpPraHM3alUsX CpEeIHEro
Ipo(heCCHOHATFHOTO U BBICIIET0 00pa30BaHMUS.

OO0s3aTenbHBIM YCIOBUEM MpU OOyYEHHH OHMOJIOTHHM Ha YINIyOJIEHHOM YpPOBHE
SBIIIETCSI TIPOBEACHHE J1a0OpaTOPHBIX M MpakTUdeckux pador. Taxke ydactue
0o0ydJaronmxcsi B BBIMOJTHCHUH TPOCKTHBIX W y4eOHO-HCCIEIOBATEIBCKUX padoT,
TEMaTHKa KOTOPBIX OMPENENSETCS YUMUTEJIEM Ha OCHOBE HMEIOIIMXCS MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOIHBIX yCIOBUH.
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COJEPXAHHUE OBYYEHUS'

10 KJIACC

Tema 1. buoJiorusi Kak HayKa

CoBpeMeHHas Ouojorus — KOMIUIEKCHas Hayka. Kparkas uctopusi pa3BUTHS
ouosnoruu. buonornueckue Hayku W H3ydaemble MU MpodiieMbl. DyHIaMEHTANIbHbIE,
MPUKJIaJHbIC U TTIOUCKOBBIE HAYYHbIE UCCIIE0BAHMS B OMOJIOTHH.

3HayeHue Owuojoru B (HOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYyUHOMU
kaptunbl Mmupa. [Ipodeccun, cBs3aHHbie ¢ Ouonorueit. 3HadeHue OUOIOTUU
B IPAKTHUYECKOW JICSITEIBHOCTH YEJIIOBEKAa: MEIMIMHE, CEJIbCKOM  XO35ICTBE,
MPOMBIIIJIEHHOCTH, OXPAHE IPUPOBI.

JeMoHCTpanuu

[Toptpetsi: Apuctorenb, Teodpact, K. Jlunne#t, XK.b. Jlamapkx, Y. JlapBun,
Y. T'apsen, I'. Mennens, B.M. Bepuaackuu, W.II. IlaBmoB, W.M. MeuyHukos,
H.N. BaBunos, H.B. Tumodeer-Pecosckuii, [[x. Yorcon, ®. Kpuk, /[.K. benses.

Tabmuubr u cxembl: «CBsi3b OMOJIOTMM C JpYrUMU Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’KuBble cucTeMbl U X U3YYeHHUE

JKuBble cuctembl Kak npeaMer uzydeHus Ouonoruu. CBOMCTBA JKUBBIX CUCTEM:
€JUHCTBO XMMHUYECKOI0 COCTaBa, JIHUCKPETHOCTb M LEIOCTHOCTb, CIIOKHOCTh U
YIIOPSAIOYEHHOCTh CTPYKTYPBbI, OTKPBITOCTh, CAMOOPraHU3aLMsl, CAMOBOCIIPOU3BEICHHUE,
pa3apaxuMoOCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alMy >KUBBIX CUCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIM,
OpTaHU3MEHHBIN, MOMYJISAIUOHHO-BUJIOBON, ASKOCHUCTEMHBIN (OMOTCOIEHOTHYECKUN),
ouocdepnsiil. [Iporecchl, Mpoucxoasiye B KUBBIX cuUcTeMax. OCHOBHBIE MPU3HAKU
*uBoro. JKu3up kak ¢opma cyiiecTBOBaHUS MaTepuu. Hayku, u3ydaromue >KUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHIX OpraHU3aLINH.

N3ydenune >xuBBIX cucteM. Metonbl Ouonornueckoit Hayku. HaOmronenwue,
U3MEpPEHUE, SKCIIEPUMEHT, CHUCTeMaru3anus, MeraaHanus. [loHsThe O 3aBUCHMOUN U
He3aBUCHUMOWN nepeMeHHou. llnanupoBanue skcriepumenta. [loctaHOBKa M IIpoBEpKa
runiote3. Hyneas rumore3a. IloHsTue BBIOOpKM H €€ JOCTOBEpPHOCTh. Pazbpoc
B Owonornuyecknx AaHHBIX. OIEHKAa JOCTOBEPHOCTH IMOJYYEHHBIX pPE3yJIbTaTOB.
[IprunHBI HCKAXKEHUSI PE3YJIBTATOB dKCIIEPpUMEHTA. [IOHATHE CTaTUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuubr u cxembl: « OCHOBHBIE TIPU3HAKH XKU3HWY», «bHOTOTHUECKHE CUCTEMBDY,
«CBoiicTBa KMUBOW MaTepum», « YPOBHH OpraHu3allMu *KUBOW mpupoasdy, «CTtpoeHue
JKUBOTHOM KIIETKM», «TKaHW KUBOTHBIX», «CHUCTEMBI OpPraHoB YEJIOBEYECKOTO
opranusmay, «buoreonenos», «buochepar, «MeToabl U3ydeHUs! )KUBOU TTPUPOIBI».

1 o o
CopneprkaHue IPOTrpaMMBl, BELAETIEHHOE KYPCUBOM, HE BXOAUT B IIPOBEPKY rocynapcTBEHHOM ntoropoit arrectauuu (I'MA).
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O6opynoBanwue: 1abopaTopHOE 00OPYIOBAHKE JIJIs POBEICHUS HAOIIOICHHM,
U3MEpPEHUH, DKCIIEPUMEHTOB.

[IpakTHyeckas padora

«Mcronp30BaHme Pa3IMYHBIX METOIO0B IIPH U3YYCHHUH KUBBIX CHCTEM).

Tema 3. buoJiorusi KJIeTKH

Kinerka — cTpyKTypHO-QYHKIMOHANbHAS €AWHHIA >KUBOrO. VICTOpUS OTKPBITUA
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. Illneiinen,
P. BupxoB). OCHOBHbIE TIOJIO)KEHHUSI COBPEMEHHOU KIIETOYHOW TEOPHH.

MeTobl MOJIEKYJISIPHOM U KJIETOYHOW OMOJIOTMH: MUKPOCKOIHSI, XpoMartorpadus,
a1ekTpodope3, METOJ MEUEHBIX aToMOB, auddepeHnranbHoe HeHTPUGYTUpPOBaHUE,
KyJIbTUBUPOBAaHUE KJIETOK. M3yuenue ¢ukcuposanuvix Kiemok. DIEKTPOHHas
MuKpockonusi. Kongokanvnas mukpockonus. Bumanvnoe (npudsicusnennoe) uzyuenue
KJIemOK.

JleMoHCTpanuu

[Toptpetst: P. I'yk, A. JleBenryk, T. llIBann, M. IlIneitnen, P. Bupxos, K.M. bap.

Tabmuubr u cxembl: «CBETOBOW MHUKPOCKOM», «JIEKTPOHHBI MHKPOCKOI,
«HMcTopust pa3BUTHS METOJI0B MUKPOCKOIIUIY.

OOopyoBaHue: CBETOBOM  MHUKPOCKON, MHKpPOIpENnapaTbl  pPacTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KJIETOK.

[IpakTuueckas pabora

«3yuenrue MeTOJOB KJIETOUHOM Ouosioruu (xpomartorpadus, snekrpodopes,
muddepennmnansaoe neHTpudyrupoanue, [1LP)».

Tema 4. Xumnuyeckasi OpraHnu3auus KJIeTKU

XUMHYECKUN COCTAB KIIETKH. MaKpo-, MUKPO- U YIIbTPaMHUKPOIJIEMEHThI. Bosia u eé
poJIb  KaKk pacTBOPUTEIN, pEareHra, Yy4dacTUE B CTPYKTYpPUPOBAHUM  KIIETKH,
Terioperyasiuud. MuHepanabHble BEIeCTBa KIETKM, MX Ouonorumyeckas poisib. Poib
KAaTMOHOB U aHUOHOB B KIIETKE.

Opranuyeckne  BellecTBAa  KIETKU. buosormdeckue mnojgumepsl.  benkwn.
AMMWHOKHUCIIOTHBIN cocTaB OenkoB. CTpyKTypbl OenkoBOM Mojekysbl. llepBuunas
CTpYKTypa OeJika, menTuiHas cBsi3b. BTopuuHas, TpeTuyHas, Y4eTBEpTUYHASA CTPYKTYPHI.
Henarypanus. CpoiictBa OenkoB. Knaccudukamus 6enkoB. buonmorunueckue QyHKuuu
oenkoB. [Ipuonul.

YrneBoasl. MoHOcCaxapuabl, AUCAXapUIbl, OJUTOCAXAPUIBI W IOJUCAXaPUBbL.
OOmuit iaH cTpoeHus: U PU3NKO-XMMUYECKUE CBOMCTBA YTJIEBOJIOB. buomornueckue
(GyHKUMU yTIE€BOAOB.

Jlunuael. T'mapodunsHo-rugpodoOHbIe cBoMcTBa. Kiaccudukanus aunuaos.
Tpurnunepuasl, Gpochonunuibl, BOCKU, crepouibl. buonornyeckue pyHKIUU TUTUAOB.
OOmue cBoicTBa  OMOJIOTMYECKUX  MEeMOpaH —  TEKydecTb, CHOCOOHOCTh
K CaMO3aMbIKaHUIO, MOJYITPOHULIAEMOCTb.

HykneunnoBsie kucnotel. JHK wu PHK. CrpoeHne HYKJIEMHOBBIX KHCIIOT.
Hyxneotuasl. [Tpuniun kommnementapHoctu. IIpasuiio Yapradga. Crpykrypa JHK —
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nBOMHas crivpanb. MectoHaxoxaenue u ouonorndeckue pyukmuu JJTHK. Bunsr PHK.
Oynknuu PHK B knetke.

Crpoenue wmonekyibsl AT®. Makpospruueckue cBsizu B Moiekyiae ATO.
buonornueckue ¢ynkuun AT®. BoccTraHOBIEHHBIE MEPEHOCUYHKH, HX (HYHKUIUU
B KieTKe. /[pyeue nyxneosuompugpocpamor (HT®). CexBenupoBanue [JHK. Memoowt
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykTypHass Ouoyiorusi: OHOXMMHYECKHE U OWOPU3MYECKUE WCCIICIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOMN CTPYKTYpbl OMOMONeKyl. Modenupoganue cmpyKmypsi u
@dyukyull 6uomonexynr u ux Kommiexkcos. KomnvromepHuili ouzatin u opeanuyeckuil
cuHme3 OUOMONEKYl U UX HENPUPOOHBIX AHATIO208.

JleMoHcTpanuu

IToptpersi: JI. ITonunr, k. Yorcon, ®@. Kpuk, M. Ywuikunc, P. ®paHkiuH,
®. Coanrep, C. lIpy3unep.

Junarpammel: «PacripeienieHne XUMUYECKUX DBJIEMEHTOB B HEKUBOU MPUPOAEY,
«Pacripenenenne XMuMUYECKUX AJIEMEHTOB B KUBOW MTPUPOJIEN.

Tabmuubr u cxemsl: «llepuoguueckas Tabnuia XUMHUYECKHUX JIIEMEHTOBY,
«CTpoeHue MoJIeKynbl BoAbD, «BemecrtBa B cocTraBe OpranusmoB», «CrtpoeHue
MoJieKkynbl  Oenka», «CTpyKTypsl O€NnKOBOM MONEKynb», «CTpoeHHE MOJIEKYT
yraeBoAoBy, «CTpoeHue MOJIeKysl JunuioBy, «HykinenHoBbie KUCIOTb», «CTpoeHHe
MosieKyiabl ATDy.

OO0opynoBaHKEe: XUMHAYECKASI TOCY1a U 000PYAOBAHHE.

JlabopatopHasi pabora «OOHapykeHHe OEJIKOB C TIOMOIIbI0 KadeCTBEHHBIX
peakuuii».

JlaGopatopHasi pabora «MccnegoBaHue HYKJIEHMHOBBIX KHUCIOT, BBbIJEICHHBIX
U3 KJIETOK Pa3JIMYHbIX OPTraHU3MOBY.

Tema S. Ctpoenue u pyHKIUN KICTKH

Tunel  KJIETOK:  3yKapuoTHyeckas W HOpokapuoTuueckas.  CTpyKTypHO-
GbyHKIHOHATBHBIE 00pa30BaHUS KIETKH.

Crtpoenue mpokapuoTudeckod kieTtku. Kierounas cteHka OakTepuil um apxeil.
Oco0eHHOCTH CTpOoeHUsl TeTepoTpPOoPHON U aBTOTPOGHON MPOKAPUOTHUUECKUX KIIETOK.
MecTo 1 poJib MPOKAPUOT B OUOIIEHO3aX.

Crpoenne W (PYyHKUMOHUPOBAHME HYKApUOTUYECKOW KieTku. I[lna3maTuueckas
MeMOpana (mnasmaniemma). CTpykTypa ImUia3MaTudecko wmemOpanbl. Tpancmopt
BELIECTB 4Yepe3 IUIa3MaTUYecKyl0 MeMOpaHy: naccuBHbIA (auddysus, obneryéHHas
nuddys3us), akTUBHBIA (NIEPBUYHBIA W BTOPUYHBIM  aKTUBHBIM  TPAHCIIOPT).
[MonynponumiaeMocts MemOpanbl. PaGoTa HaTpuii-kanueBoro Hacoca. OHAOIUTO3:
MUHOLUTO3, (aronuro3. IJk301uT03. Kierounas crenka. CTpykTtypa U (QyHKIUH
KJIETOYHOW CTEHKU paCTEHUM, TpUOOB.

Huromnasma. [uro3zons. [utockener. JIBuxkeHuwe 1uTorUIa3Mbl. OpraHoOUABI
kieTkn. OgHoMeMOpaHHbIE OPraHOWbl KIETKH: 3HJoIutazmatudeckas cetb (JIIC),
anmapar ['oJapIKH, TU30COMBI, UX CTpoeHue W (PyHKIuU. B3aumocBs3b
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OJTHOMEMOpaHHBIX OpPraHoOWAOB KJIeTKH. CTpoeHUEe TPaHYISIPHOTO PETUKYITyMa.
Mexanusm nanpasnenus oenxos 6 IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHbIX MeMOpaH. [majgkuii (arpaHyisipHbIA) SHAOIIA3MATUYECKUN PETUKYITYM.
CekperopHas ¢ynkuus amnmapata [onbmxu. Moougukayus 6enkoe 6 annapame
Tonvoorcu. Copmuposka benxos 6 annapame 1 01v0xcu. TpaHCIOPT BEIIECTB B KIIETKE.
Bakyonu pactutenbHbIX KieTOK. Kiietounslii cok. Typrop.

[ToryaBTOHOMHBIE OPTaHOUIBI KJIETKU: MUTOXOHAPUH, TUTACTUIIBL. [Ipoucxodicoerue
mumoxoHopui u nracmuo. Cumbdbuocenes (K.C. Mepeoxckosckui, JI. Mapeynuc).
Crpoenrie 1 GyHKUUU MUTOXOHJpUHM U 1iacTuia. [lepBUuHbIE, BTOPUYHBIE U CIOXKHBIC
wiacTuabl  (POTOCHHTE3UPYIOIIUX  JYKapHOT.  XJOPOIUIACThl,  XPOMOILIACTHI,
JICUKOILJIACTHI BBICIINX PACTCHUM.

HememOpanusie opranouasl kietku CrTpoeHne U (PYHKIIMH HEMEMOpPaHHBIX
OpraHouioB KieTku. Pubocomsl. Ilpomescymounvie gunamenmoi. MUKpOpUIaMEHTHI.
Axmunosvie mukpoguramenmsi. MBpIlIEUHbIE KIETKU. AKMUHO8ble KOMNOHEHMbl
Hembliueunsvlx kiemok. MukporpyOouku. Kierounsiii nentp. CTpoeHue U JBHKCHHE
KIYTUKOB M pecHHYeK. MukporpyOoukn uuroruiasmel. Llentpuons. benku,
accoyuupoB8antvle ¢ MUKpoguiamenmamu u Muxkpompyoouxkamu. MomopHule 6enxu.

Anpo. O6Gosouka sgpa, XpOMaTHH, KAapUOIUIa3Ma, SAPBIIIKH, HX CTPOCHHUE U
bynkuuu. SAnepusiii 6enkoBblii MaTpukc. [IpocTpaHncTBEHHOE PacoiOKEHUE XPOMOCOM
B uHTepha3zHOM siApe. Dyxpomamun u cemepoxpomamur. bekn XxpomaTuHa — TUCTOHBI.
Junamuxa sadepnoti 06o10uku 8 mumo3se. Hoepmwviii mpancnopm.

Kinerounbie BxmtoueHus. CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK JSYKAPUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHcTpanuu

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

Tabmuier u cxeMbl: «CTpOCHHE dyKapUOTHUECKOU KIETKN», « CTpOeHHE )KUBOTHON
KJeTK», «CTpoeHue pacTUTENbHON KIETKN», « CTpO€HUE MUTOXOHIIPUNY, «SAaApoy,
«CTpoeHne NpOKapUuOTHIECKOU KIETKI.

OOopyznoBaHMe: CBETOBOM  MHUKPOCKON, MHKPOINpENnapaTbl  pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIPETapaThl 0aKTepUaTbHBIX KICTOK.

JlabopaTopHas pabota «M3yueHnne cTpoeHus KJIETOK Pa3InYHbIX OPTaHU3MOBY.

[IpakTuyeckas pabora «M3ydyeHue CBONCTB KIETOUHONH MEMOpaHbD».

JlaGopatopnasi paGora «MccrmemoBanue miasMonM3a M JIEIUIA3MOJIK3A
B PACTUTEIbHBIX KIETKaX».

[Ipaktuyeckass pabota «M3ydeHue HABMXKEHHS IUTOIUIa3Mbl B PACTUTENIBbHBIX
KJIETKaX».

Tema 6. O0MeH BelecTB U NpeBpallleHUE JHEPIUH B KJIETKE

AccuMWIALMS UM AUCCUMWISILUS — JBE CTOPOHBI MeTaboiau3ma. Tumbl oOMmeHa
BEIECTB: aBTOTPOMHBIA M TeTepOTpodHBIA. YdYacThe KHCIOpoJa B OOMEHHBIX
nporeccax. JHepreTuueckoe obecrieuenne kieTku: npespaiieHne AT® B oOMeHHBIX
npoueccax. @epMEHTATUBHBIN XapakTep peakUui KJIETOYHOI0 MeTadosIn3Ma.

10
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depMeHTHI, UX CTPOCHHE, CBOMCTBA W MexaHu3M JeictBua. Kodbepmentsl. OTimuuns
(dbepMEeHTOB OT HEOPraHMYeCKUX Karanu3aTopoB. benku-aktuBaropsl u  Oenku-
UHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PpEAKIMI OT pa3InYHBIX
(bhakTOpOB.

[lepBUYHBII CHHTE3 OPraHUYECKUX BEIIECTB B KileTKe. DOTOCUHTE3. AHOKCUCEHHbLL
u oxcuzeHHwlll hpomocunmes y baxkmeputi. Ceemocodbuparowue nuemeHmsl U RUSMeHmMbl
peakyuonnoz2o yewmpa. Ponb xiopomiactoB B mpoiiecce (porocuHTeza. CeToBas u
TeMHoBas ¢asbl. Pomoovixanue, Cs., Cy. u CAM-munst pomocunmesa. IIpoyKTUBHOCTh
dotocunte3a. BiusHue pasznuuHbIx (PAKTOpOB Ha CKOPOCTh (POTOCHMHTE3a. 3HAYEHUE
dboTocuHTE3A.

XeMocunTe3. PazHooOpasue OpraHu3MOB-XEMOCHHTETUKOB: HUTPUGUILIMPYIOIINE
OakTepuu, Kelne300aKTepuu, cepoOaKTepuH, BOJOPOJHBIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3a.

AHaspoOHbie opraHusmbl. Buasl Opokenus. IIpoaykTel OpoxkeHHss U HX
UCIIOJIb30BAHUE  YEJIOBEKOM.  AHa’pOOHBIE  MUKPOOPraHU3Mbl  KaK  OOBEKTHI
OMOTEXHOJOTHH U BO30OYUTEIN OOJIe3HEH.

AdpoOHBIE OpraHM3MBbl. JTamlbl dHEPreTUudeckoro oomeHa. IloAroToBUTEIHHBIM
aTan. [ MMKonu3 — 6ECKUCIOPOJHOE PACIICIVIEHUE TIIFOKO3bI.

buonoruueckoe OKucCIeHHWE, WIM KIETOYHOE JbIXxaHue. Poib MHUTOXOHApHUN
B Mpolieccax Ouosiorudeckoro oxucienus. [{uxnuueckue peakuuu. OKUCIUTEIHHOE
dbochopunupoBanue. Ouepeus membparnHoeo 2cpaduenma npomonos. Cummes ATD:
paboma npomonnou AT@-cunmasel. 1lpernmyiecTBa a3poOHOro MyTH 0OOMEHa BEIIECTB
nepen aHa’poOHbIM. D(PPEKTUBHOCTD IHEPTETUYECKOTO0 OOMEHA.

JleMoHCTpanuu

[Toptpers:  [Ix. Ilpuctim, K.A. Tumupszes, C. H. Bunorpaackuii,
B. A. Onrensrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabmumer 1 cxeMbl: «DPoTOCHHTE3Y», «IHEpreTUdeckuii ooMen», «buocuHTe3
oenkay», «CtpoeHue hepMeHTay, « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MMKPOCKON, OOOpyIOBaHHE [UIsi MPHUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopatopnasi pabora «M3yueHHe KaTaIUTHUECKONH AaKTUBHOCTU (HEPMEHTOB
(Ha mpuMepe aMuIIa3bl WU KaTajasbl)y.

JlabopaTopHas pabota «3yyeHue pepMeHTaTUBHOTO PACILIEIIIICHUS TEPOKCUAA
BOJIOPOJIa B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX).

JlabopatopHas pabora «CpaBHEeHHUE MPOIIECCOB (DOTOCHHTE3a U XEMOCHHTE3a).

JlaGopatopHas pabota «CpaBHEHHE MPOLIECCOB OPOKEHUS U JIBIXaAHUS.

Tema 7. HaciiencreeHHast MH(pOPMAaUMs M peajin3anus eé B KJeTKe

Peakuun wmatpudHOro cuHte3a. I[IpHMHIUII KOMIUIEMEHTAPHOCTH B PEAKIMAX
MaTPUYHOIO CUHTe3a. Peanuzanus HaciaeacTBeHHOW uHpopManuu. ['eHeTnueckuit Koz,
ero cBoictBa. Tpanckpunuus — MatpuuHbiii cuHTe3 PHK. IIpuHUMIIBI TpaHCKPUIIIUU:
KOMILIEMEHTAPHOCTb, AHTUIIAPAJUIENBHOCTD, ACUMMETPHUYHOCTb. Cospesanue
mampuynwvix PHK 6 sykapuomuueckoti kniemke. Hexooupyrowue PHK.

11
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Tpancnsauus u e€ atanbl. Yyactue TpancnopTHeix PHK B OuocunTese Oenka.
VYcnosus 6mocunrtesa 6enka. KonupoBanue aMuHoOKucioT. Pons pubocom B OnocuHTe3e
oenka.

Cogpemennvie npeocmasienus o cmpoenuu eeHos. OpraHnuzanus TreHoMa
y TMPOKAPUOT W JYKAPHOT. Perynsius akTUBHOCTH TEHOB y MPOKapuoT. [ mmoresa
onepona (®. Xako0, XK. Mano). Monekyrapuvle mexaHuzmvl 3SKCHpecCUuu 2eHO8
vy aykapuom. Ponv xpomamuna 6 pecynayuu pabomwvr cenog. Perynsuuss 0OMEHHBIX
poreccoB B KieTke. KieTounslii romeocTas.

Bupycel — HekinetouHbsle (OpMBI KU3HM W OONMratHele mnapasuThl. CTpoeHue
MPOCTBIX W CIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. KuzHeHHbIll YUK
JHK-cooepacawux eupycos, PHK-cooepaicawux supycos, bakmepuogacos. Obpammas
MPAanCcKpunyusl, pesepmasa, unmezpasa.

Bupycubie 3a0osieBaHusi uenoBeka, KuWBOTHBIX, pactenuit. CIINI, COVID-19,
COIMATBHBIC U MEAUITUHCKHE MTPOOTIEMBI.

buoungpopmamura: ummeepayus u awmaauz oOoavwux maccusos («bigdatar)
CMPYKMYPHBIX Ouoniocudeckux oawHvlx. Hanomexuonoeuu 6 ouonozuu u meouyuHe.
IIpoepammupyemovie pynxyuu 6enxos. Cnocobwvl 00CmasKu 1eKapcma.

JleMoHCTpanuu

[Toprpetsr: H.K. Konbnos, /.M. UBaHOBCKHIA.

Tabmuubr u cxembl: «buocunTe3 Oenkay, «l'eHeTwueckwit kom», «Bupych»,
«baktepuodarmy.

[IpakTtuueckas padora «Co3anue MOIETT BUPYCay.

Tema 8. JKu3HeHHBIH HUKJ KJIETKH

Kinerounsrit nuki, ero nepuojsl U peryssuusa. Marepdaza u muto3. OcoOeHHOCTH
npoLeccoB, IMporekaromux B uHTepdaze. IloaroroBka KIETKM K JIEJICHHUIO.
[IpecunreTnyeckuii (MOCTMUTOTHUYECKUM), CUHTETUYECKHUH U IMOCTCUHTETUYECKUIM
(IpeMUTOTUYECKHI ) TepUOIbI HHTEP(A3HI.

Marpuunbeii  cunte3 JIHK — perumkanms. [lpuauuner permmukanum  JIHK:
KOMIUJIEMEHTAPHOCTb, MOJIYKOHCEPBATUBHBIN CHHTE3, aHTUIIAPAJLICIIbHOCTh. MexaHn3m
permukanuun  JIHK. Xpomocomel. Crpoenne xpomocom. Tenomepsl M Tenomepasa.
XpPOMOCOMHBIIT HabOp KJIETKHM — KapuOTHUN. JIUMIOMAHBIA W TamJoWIHBIA HAOOPHI
xpomocoM. ['omonornunsie XpoMocoMbl. [10J10BbIE XPOMOCOMBI.

Jlenenue kietku — MuTo3. CTaanuu MUTO3a U MPOUCXOSIINE B HUX MPOLECCHI. THUIIBI
muto3a. Kapnokunes u uurokunes3. buonornueckoe 3HaueHUE MUTO3A.

Peryssiiiust MUTOTHYECKOTO LIUKIIA KIIETKU. [Iporpammupyemas kietouHas ruoesins —
anonTo3.

Kierounoe sapo, XpoMocoMmbl, (yHKIHMOHAJdbHas Te€HOMHUKA. Mexanusmol
npoaugepayuu, oughghepenyuposxu, cmapenus u eubenu kiemox. «L{ugpposas knemray —
ououHpopmamuveckue mooenu PYHKYUOHUPOBAHUS KIIeMKU.

JleMoHcTpanuu

Tabmuipt u  cxeMmbl: «KU3HEHHBIM UK KIETKW», «Murosd», «CrpoeHue
xpomocomy, «Pemmukanus [JHK.

12
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OO6opyoBaHME: CBETOBOM MHUKPOCKOII, MUKpOMpenaparsl: «MHUTO3 B KJIEeTKax
KOpEIIKa JTyKa».

JIaGoparopHas pabota «}3yueHue XxpoMOCOM Ha FTOTOBBIX MUKPOIIpENapaTax».

JlaGoparopHas pabora «HaOnrogeHne MuTo3a B KIETKaX KOHUMKA KOpEIlKa JIyKa
(Ha rOTOBBIX MUKpOIIpEnapaTax ).

Tema 9. Ctpoenue 1 QyHKIIMHA OPraHU3MOB

buonornyeckoe paszHooOpasue opraHu3MoB. OJHOKJIETOYHBIE, KOJOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOCHHUS M >KU3HEAEATEIBHOCTH OIHOKJIETOYHBIX OpPTraHU3MOB.
baktepun, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, IPYrUe
npoTUCThl. KOJIOHHAIbHBIE OPTAHU3MBL.

B3anMocBs3p yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI
opranoB. OpraHusM Kak eInHoe 1ienoe. ['omeocras.

Tkanu pacteHuil. Tunbel pacTUTENBHBIX TKaHEH: oOpa3oBarelibHasi, MOKPOBHas,
OpOBOJSALIAs, OCHOBHAs, MexaHuyeckas. OCOOEHHOCTH CTpPOEHMs, (QYHKUUMH U
pacIooKEeHUsI TKaHEN B OpraHax pacTeHUI.

TkaHM JKMBOTHBIX M YEJIOBEKA. THWMbl >XUBOTHBIX TKAHEH: SNUTEIWAIIbHASA,
COEIMHUTENIbHAsA, MblllIeyHas, HepBHasg. (OCOOEHHOCTH CTPOEHUA, (DYHKUUHA U
PacIooKEeHUs TKAaHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHbple M reHEpaTUBHBIE OpraHbl pacTeHU. Opra’sl U CUCTEMBI
OPraHOB XWUBOTHBIX U 4esioBeKa. OyHKIMN OPraHOB U CUCTEM OPraHOB.

Onopa tenma opranusmoB. Kapkac pactenuil. CkeneTsl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX JKUBOTHBIX. Hapy»HbIi U BHyTpeHHUI ckeyeT. CTpOEHUE W THUIIbI
COEAMHEHHUS KOCTEN.

JIBukeHue opraHu3mMoB. [[BHKeHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KT'YTUKOBOE, pECHUYHOE. /[BM>KEHNE MHOTOKJIETOYHBIX PACTEHUM: TPOIIU3MBbI U HACTHUH.
JIBMKEeHME MHOTOKJIETOYHBIX >KMBOTHBIX M 4YeJIOBEKa: MbIllIeyHas cucrema. Peduexc.
CkeneTHbIE MBIIIIIBI U X paboTa.

IIntanue oprannsmos. IlormomeHne BOABI, YTIIEKUCIOTO Ta3a U MHUHEPAIBHBIX
BEILIECTB pacTeHUsAMH. [IuTaHue >KUBOTHBIX. BHYTpPUIIOJOCTHOE M BHYTPHUKIETOYHOE
nuieBapenue. [Intanue no3BOHOYHBIX KUBOTHBIX. OT/IEIIbl MUIIEBAPUTEILHOIO TPAKTA.
[InmeBapurenbpHble xKene3sl. 1lninesapurenbaas cucremMa 4enoBeka.

Jlpixanue opranu3mMoB. J{pixanue pactenuil. [{prxanue sxuBoTHBIX. Juddy3us razos
yepe3 MoBEepXHOCTh KieTKU. KoxxkHoe npixanue. JlprxarenbHas noBepXHOCTh. JKabepHoe
U JIETOYHOE AbIXaHHe. J[pIXaHHe TO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. JBOJIOLMOHHOE
YCIIOKHEHUE CTPOCHUS JETKUX IIO03BOHOYHBIX JKUBOTHBIX. JlpIXareinbHas cHCTEMA
yenoBeka. MexaHu3M BEHTWISUHUM JIETKUX y NTHLl M MIIEKONMMUTAKOWMX. Perynsnus
IbIxaHus. JIpIxaTenpbHble 00hEMEL.

TpaHcnopT BemECTB y OPraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHHU. TpaHcnopT
BEILIECTB Yy XUBOTHBIX. KpoBeHocHast cuctema m e€ opranbl. KpoBeHocHas cucrema
NIO3BOHOYHBIX KMBOTHBIX U yenoBeka. Cep/ue, KpOBEHOCHBIE COCYbl U KpoBb. Kpyru
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KpOBOOOpAIeHHs. DBOJIOIMOHHBIE YCIOXXHEHUS CTPOEHUS KPOBEHOCHOW CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaia u e€ peryisuus.

Brinenenue y opranusmMoB. Breinenenue y pacreHuil. Beinenenue y >KMUBOTHBIX.
CokparutenbHbie Bakyonau. Opranbl BbijeneHus. OuiabTpanus, cekpeius u oopaTHoe
BCAChIBAaHUWE KaK MEXaHU3Mbl pabOThl OpraHoB BbiAeNeHHS. CBs3b MOJIOCTH Tela
C KPOBEHOCHOM M BBIIAEIUTEIBHON cUCTeMaMHU. BriienieHue y mO3BOHOYHBIX KUBOTHBIX
u uenoeka. [louku. Crpoenne u ¢pyHkiuonnpoanue Hedpona. OOpazoBaHHEe MOYH Y
YEJIOBEKA.

3amura y opraHu3MoB. 3aluTa y OJHOKJIETOYHBIX Opranu3MoB. Criopsl OakTepuit
Y LKCThl MPOCTEUIIMX. 3allliTa Y MHOTOKJIETOUHbIX pacteHuid. Kyrtukyna. Cpeacrtsa
MMAaCCUBHOMN U XUMUYECKOH 3aIlUThl. OUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M MX NMPOM3BOAHBIE. 3allnTa
opranuszma ot 6onesneil. iMmyHHas cucrema venoBeka. KieTodHbI U TyMOpaTbHBIN
UMMYHUTET. BpoXn€HHbI 1 npuoOpeTéHHbl crnienudpuiyeckuii uMMyHuTeT. Teopus
KJIOHaJbHO-ceJeKkTuBHOro ummyHutera (II. Opmnux, ®.M. bepuer, C. Tonerasa).
BocnanurenbHple OTBETHI OpPraHU3MOB. Posib BpOXIEHHOTO MMMYHMUTETAa B Pa3BUTUU
CUCTEMHBIX 3a00JIeBaHUH.

PaznpaxxumocTe M perynsiuus y Opranu3moB. Pa3apaXxuMoCTh y OJHOKJIETOYHBIX
opranu3MoB. Takcucel. Pa3apaxxumMocTs U peryisiuus y pactenuil. PoctoBsie BelecTBa
Y UX 3HAYCHHUE.

HepBHas cuctema u pediekTopHas peryisius y >kuBoTHbIX. HepBHas cuctema u eé
OTAENbl. DBOJIOIMOHHOE YCJIOKHEHHUE CTPOCHHS HEPBHOW CHCTEMBI Y YKUBOTHBIX.
OTzenbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduekropHas ayra.
besycnoBHbIe U yCIOBHBIE PEIIEKCHI.

['ymopanbHas peryiasiuus u SHIOKPUHHAS CUCTEMA )KMBOTHBIX U YesioBeKa. JKenesbl
DHJIOKPUHHOM CHCTEMBbI U UX TOPMOHBI. [[eiicTBuEe rOpMOHOB. B3auMOCBSI3bp HEPBHOU U
SHJOKPUHHOM cucTeM. [ 'unoranamo-runoduszapHas cuctema.

JlemoHcTpanumn

[Toptper: N.I1. I1aBnoB.

Tabmuiet u cxeMbl:  «OJIHOKIETOYHBIE BOJOPOCTN», «MHOTOKJIETOUHbIE
BOJIOpOoCiny, «baktepun», «lIpocteiimmey, «Opransl IBETKOBBIX pacTeHUN, « CHCTEMBI
OpPraHOB TO3BOHOYHBIX JXMBOTHBIX», «BHyTpeHHee CTpoeHuMe HACEKOMBIX», «TkaHu
pactrenunity, «KopHeBbie cucremol», «CtpoeHue crebns», «CTpoeHue ITUCTOBOM
MJIACTUHKWY, « TKaHU )KUBOTHBIX», « CKeJIeT uenoBekay, «lluieBapurenbHas cuctemay,
«KpoBenocHas cucrema», «JlpixarenpHas cucremay», «HepBHas cuctemay, «Koxay,
«Mpimieynasa cucrema», «BpiaenurenbHas cuctemMa», «OHIOKPUHHAS CHCTEMAY,
«Ctpoenue wMbie», «MMmmynuter», «KumieunononoctHeie», «Cxema mNUTaHUS
pactennin, «KpoBEHOCHBIE CHCTEMBI TO3BOHOYHBIX )KMBOTHBIX», «CTPOECHHE THAPHI»,
«Ctpoenue mianapumn», « BHyTpeHHee CTpoeHue 10KI€BOT0 YepBs», «HepBHas cucrema
peiO», «HepBHas cuctema ssarymkun», «HepBHas cucremMa MNpeCMBIKAIOMIMXCSY,
«HepBnas cucrema ntuny, «HepBHas cucrtema muekonutaromux», « Hepaas cucrema
yesoBekay, «Pedekcey.
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OO0opy/ioBaHKMEe: CBETOBOW MHUKPOCKOI, MHUKPOMpENnapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MUKPOIIPENAPAThl TKAHEHN, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX,
UTJIOKOKUX, KUBBIE DK3EMIUIIPbl KOMHATHBIX PACTeHHM, repOapuu pacTeHHil pa3HbIX
OT/ICJIOB, BJIAXKHBIE IIPENapaTbl >KUBOTHBIX, CKEJEThl IMO3BOHOYHBIX, KOJUIEKIIUH
0€CIO3BOHOYHBIX KUBOTHBIX, CKEJET 4YeJOBEeKa, O0OpYyJOBaHHME ISl JIEMOHCTpaIluu
MOYBEHHOT'O W BO3AYIIHOTO MUTAHUS PACTCHUH, pacIIeIIeHUs: Kpaxmayia U OeIKOB MO/
nercTBueM (EepMEHTOB, O00OpPYJOBAHME JJISi JEMOHCTPALIUU OIBITOB MO HU3MEPEHHIO
KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHbIX JBHKECHUH, MOJEIN TOJIOBHOTO
MO3ra pa3jInyHbIX )KUBOTHBIX.

JlabGopartopHas padota «3yueHue TkaHel pacTeHUI.

JlabopaTopHas paborta «3ydeHue TkaHen KUBOTHBIX).

JlabopaTopHas pabora «/3yueHrne opraHoB IBETKOBOTO PACTEHUS.

Tema 10. Pa3MHOKeHMe U Pa3BUTHE OPTaHU3MOB

DopMBbI Pa3MHOKEHHSI OPTaHU3MOB: OecToioe (BKJII0Yasi BEr€TATUBHOE) U MOJIOBOE.
Bunpt  Oecmonoro  pa3MHOXKEHHS: TMOYKOBAaHWE, CHOPYJSAIus, ¢parMeHTaims,
KJIOHUPOBAHHE.

ITonoBoe pasmuoxkeHue. IlosoBbie KIeTKH, Wi rameTsl. Meio3. Craauu Meiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. buonormyeckuii CMbICH Meo3a U
IIOJIOBOTO Ipouecca. Meno3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpenzapoaspiieBoe pas3Buthe. l'ameroreHes y >KMBOTHBIX. llonoBbie kenessl.
OOpa3zoBaHne W pa3BHUTHE TMOJOBBIX KieTok. Crepmartorene3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OnnogoTBOpeHHE W AMOPHOHAIBHOE  pa3BUTHE  KUBOTHBIX.  CHocoObI
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBuyalbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DOMOpHOJIOTHS — Hayka
O pa3BUTUU OPraHU3MOB. Mopghozene3 — 00Ha U3 21A6HBIX NPOOIEM IMOPUONIOSUL.
Konyenyus mopgoecernos u mooenu mopgoeeneza. Cranuu >MOpHUOTEHE3a KUBOTHBIX
(ma mpumepe nsarymku). JpoOnenue. Tumnsl apobnenus. /[lemepmunuposannoe u
HeoepMuHuposanuoe opooaenue. bracmyna, munvt 61acmyn. OcoOEHHOCTH APOOIECHUS
MJICKOTIMTAIOIIMX. 3aPO/IIILIEBhIE TUCTKHU (TacTPyJIsilivs). 3aKiiajika OpraHOB U TKaHE! U3
3apOJbIIIEBbIX JINCTKOB. B3auMHOE BIIMSIHME 4YacTe pa3BHBAIOLIETOCS 3apoJbllia
(oMOpuoHaNbHasE MHAYKIMS). 3aKiagka IJIaHa CTPOCHHS KMBOTHOTO KakK pe3yJbTaT
UEpapXUYECKUX B3aUMOJCHCTBUN TeHOB. BiusHue Ha 5SMOpHOHAIBHOE pa3BUTHE
pazIUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEJIbI.

Poct u pa3Butue xkuBoTHbIX. [locTamOpuonanbubiii nepuof. [Ipsmoe u Henpsamoe
paszsutue. PazButue ¢ metamopdo3oM y 0eCrO3BOHOYHBIX M [MO3BOHOYHBIX KMBOTHBIX.
buosornueckoe 3Ha4eHUE MPSAMOTO M HEMNPSIMOTO Pa3BUTHUS, HMX PacCIpOCTPAHECHHE
B Ipupoe. Tumsl pocta ;KkMBOTHBIX. PAKTOPHI PETYISALNUNA POCTA )KUBOTHBIX U YEJIOBEKA.
Craguu nocTaMOpHOHANTBHOTO Pa3BUTHUS Y dKUBOTHBIX U YesioBeKa. [lepuoibl oHTOreHesa
yenoBeka. CTapeHue U cMepTh KaKk OMOJIOTUYECKHE MPOIIECCHI.

PasmHokenue u pazsutue pactenuit. ['amerodut u cnopodut. Meiio3 B KU3HEHHOM
nukie pacrenuit. O6pa3zoBaHue crop B mpolecce meio3a. ['aMerorenes y pacTeHui.
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OIUI0JOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. JIBOMHOE OIJIOJOTBOPEHUE
y LIBETKOBBIX pacTeHuid. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl PETyJISIIMA OHTOT€HE3a Y PACTCHUMN U )KUBOTHBIX.

JleMoHCcTpanuu

[Toptpetsr: C.I'. HaBamun, X. [lIneman.

Tabmuuer m cxembl: «BereratuBHoe pasMHOXeHUE», «Tumber Oecmosioro
pa3MHOXEHUA», «Pa3MHOXEHHE XJIaMUIOMOHaIb», «Pa3MHOXKEHHE HBIJICHBIY,
«Pa3MHOXeHue TuApb», «Meio3y, «Xpomocombl», «l'ameroreHes», «CTpoeHue
SIMUEKJIETKH U criepMaTo3ouaay, « OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsMoe u Henpsimoe
pa3Butue», «Pa3zButue malckoro xyka», «Pa3zputue capanum», «Pa3Buthe JATyIIKN,

«JIBOMHOE OIIOIOTBOPEHHUE Y IIBETKOBBIX pacTeHUi», « CTpOCHHE CEeMSH OJIHOI0JbHBIX
Y JIBYJIOJIbHBIX PACTCHUN», «KU3HEHHBIN UK MOPCKOU KammyCcThD», « KM3HEHHBIN LUK
MXxa», « KU3HEHHBIN LUKJI TAaNOPOTHUKAY, « KM3HEHHBIN LIUKII COCHBD.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHUKPOMpENnaparbl SIMIEKIETOK |
CIIEpMaTO30UI0B, MOAETb «LIMKIT pa3BUTHS JIATYIIIKI.

JlaGoparopHas paGora «lM3yueHue CTPOCHHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax».

[IpakTuyeckas pabora «BbisBIeHHE MNPU3HAKOB CXOJCTBA  3apojblliei

IIO3BOHOYHBIX KUBOTHBIX).
Ha60paTopHa51 pa60Ta «CTpOGHI/IG OpraHOB PaA3MHOKCHHUA BBICIINX paCTeHHﬁ>>.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEICTBEHHOCTH M N3MEHYHUBOCTH OPraHU3MOB

Wcropusi craHOBIEHUS M Pa3BUTHS TEHETHKHU Kak Hayku. PabGoter I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponb oTedecTBEHHBIX YUYEHBIX B PA3BUTUH T'€HETUKH. PaboThI
H.K. Kombnoa, H.M. Basumoa, A.H. benozepckoro, [I.J[. Kapneuenko,
FO.A. ®ununuenko, H.B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKUE IOHATHUS W CHUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeJIbHBIE T€HbI, AIbTEPHATUBHBIC TPU3HAKHU, TOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK,
rOMO3UroTa, FeTepO3UroTa, YUCTas JIUHUSA, THOPUJIbI, TeHOTUIl, (eHoTur. OCHOBHbIC
METO/Ibl ~ TEHETUKH:  THOPUIOJIOTMYECKHH,  IUTOJIOTMYECKHH,  MOJIEKYJSIPHO-
TEHETUYECKUU.

JlemoHcTpanumn

[Toptpersl: I'. Mengens, I'. ne @pus, T. Mopran, H.K. Konbsios, H.1A. BaBuios,
A.H. benozepckuit, I'.JI. Kapneuenko, FO.A. ®ununuenko, H.B. Tumodeen-PecoBckuii.

Tabnuiel u cxembl: «MeToIbl TeHETUKNY, «CXEeMbI CKPEIIUBaHUSD.

JlabopatopHas pabota «/[po3oduiia kak 00bEKT reHeTUYECKUX UCCICTOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpeuiuBanue. [lepBblil 3akoH MeHienst — 3aKOH eIMHO00pa3usl
rudpu0B nepBoro nokojeHus. [Ipasuno gomuHupoBanus. Bropoit 3akon Mennens —
3aKOH pacUIeIUIEHHs] MpU3HAKOB. lluTomornyeckre OCHOBBI ~MOHOTHOPUIHOTO
CcKpemuBaHus. ['umoresa 4uCTOTH ramer.
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AHanu3upymolee CKpelmuBaHue. IIpoMeXKyTOUHBIA XapakTep HacaeI0BaHUS.
Pacmieruienne npu3HakoB Npu HEMOJIHOM JOMUHUPOBAHKHU.

HuruOpuaHoe ckpemmBaHue. TpeTuil 3akoH MeHenss — 3aKOH HE3aBUCHUMOTO
HacJe0BaHUsl MpU3HaKoB. [{uTomornueckrue OCHOBBI TUTHOPUIHOTO CKPEIIBAHUS.

CuemnienHoe HacnenoBanue mpu3zHakoB. Pabotrer T. Moprana. CreruieHHoe
HACJIEJJOBAHUE T'€HOB, HAPYUICHUE CUEIUIEHHS MEXKIY T'€HaMh. XPOMOCOMHAasi TEOpHs
HACJICJICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIA MEXaHM3M OIpPEICICHUST MoJia. AyTOCOMBI M
IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbld M TeTepPOraMeTHbId MoJI. ['eHeThdeckas
CTPYKTypa IMOJIOBBIX XpoMocoM. HaciienoBanue npu3HakoB, CUEIUIEHHBIX C ITOJIOM.

I'enorun kak nenoctHas cucrema. LlmenoTponus — MHOKECTBEHHOE IEMCTBUE I'eHA.
MHOKeCTBEHHBIM aJLJICIIN3M. BzaumoperictBue HEAJJICIbHbBIX T'€HOB.
Kommnementapuocts. Onuctas. [Toaumepusi.

I'eHeTMYECKUIT KOHTPOJb PA3BUTHS PACTCHUM, KMUBOTHBIX M YEJIOBEKA, a4 TaKKe
(U3UOIOTHYSCKUX IIPOIICCCOB, MOBEACHUS W KOTHUTHUBHBIX (yHKOUH. ['eHeTHmueckue
MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3Mbl B3aMMOJICHCTBUS «XO3SUH — TapasuTy U

«XO35MH — MHKpoOOMOM». ['€HEeTHYECKHE acCIeKThl KOHTPOJIS W  H3MCHEHHUS
HACJIEJICTBEHHOW MH(OpPMALIUK B MOKOJICHUSX KJIETOK U OPTaHU3MOB.
JleMoHCTpaIMu

[Toprpersr: I'. Mennens, T. Mopras.

Tabmuier u cxembl: «llepBbiii U BTOpOM 3akoHbl MeHaens», «TpeTuil 3aKoH
Mennens», «AHanu3upymrllee CKpemuBanuey», «HenonHoe noMuHHpOBaHUEY,
«CleriIeHHOE HaclieIOBaHUE IPU3HAKOB Y Apo3oduiibly, «I eHetuka nonay, «Kapuorun
yenoBekay, «Kapuotun gpozoduney, «Kapuotun nrTuue», «MHOXKECTBEHHBIN
ajienu3My», «B3auMoeicTBUE TE€HOBY.

OO6opynoBanue: MOJETb JUIsl JEMOHCTpAIlMd 3aKOHOB €AMHO00pa3us THOPHUIIOB
IIEPBOrO IMOKOJICHUS U PACUICIUICHUS MPU3HAKOB, MOJAENb Uil JEMOHCTPALUA 3aKOHA
HE3aBUCHUMOI0 HACJEJOBAHUSl MPU3HAKOB, MOJEb I AEMOHCTPAIMUA CUEIUIEHHOTO
HACJIeIOBaHUSI IPU3HAKOB, CBETOBOW MUKPOCKOII, MUKpoIpenapar: «Jpozoduiay.

[Ipaktuueckas pabora «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS
y Ip030(QUITBI.

[Ipaktuyeckas pabora «M3yueHue pe3ynbTaToOB AUTHOPUIHOTO CKpPEIIMBAHMS
y IPO30(PHITBI.

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u  cpeabl npu  GopmupoBaHuH  (peHoTuIA.
M3mMeHunBOCTh TNpHU3HAKOB. KauyecTBEHHBIE M KOJIMYECTBEHHBIC IIPU3HAKH. Bumel
M3MEHYMBOCTU: HEHACJIEACTBEHHAS U HACIICCTBCHHASI.

MonudpukanonHas  U3MEHUMBOCTb.  Poimb  cpeapl B (OpPMHUPOBAHUU
Monu(pUKaIMOHHOW M3MeH4YnBocTU. Hopma peaknuu mpusHaka. BapuanmoHHBIN psif
u BapuanmonHas kpuBas (B. Horamncen). CpoiictBa  MOAU(PUKAIIMOHHOM
U3MEHYUBOCTHU.
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I'enoTunnueckas N3MEHYUBOCTL. CBONMCTBA rT€HOTUITNYECKON N3MEHUYUBOCTH. BUIibI
TEHOTUITNYECKON N3MEHUMBOCTU: KOMOMHATHUBHAS, MyTal[HOHHASI.

KomOnHaTuBHAs M3MEHUMBOCTh. MeHO3 © TIOJIOBOM TIPOIECC — OCHOBA
KOMOWHATUBHOW W3MEHUYMBOCTU. POJIb KOMOWHATHBHOW W3MEHYHMBOCTH B CO3/IaHUU
IeHEeTHYECKOro pa3Ho0Opa3us B mpeiesiax OJHOro BUaA.

MyTanunoHHast U3MEHUYUBOCTh. BUbI MyTallMii: TeHHBIE, XPOMOCOMHBIE, TECHOMHBIE.
CrioHTaHHbIE M UHAYLIMPOBAHHBIE MyTallUU. SIA€pHBIE U IUTOIIA3MATUYECKNE MY TallUH.
ComMarnueckre 1 1oJioBble MyTaluu. [IpruunHbl BOSHUKHOBEHUSI MyTauuid. MyTareHsl u
UX BJIUSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOIO Ipolecca. 3aKOH
TOMOJIOTUYECKHUX PSAIOB B HacleAcTBeHHOM n3menunBocty (H.M. BaBuion). Buesnepnas
W3MEHYUBOCTh M HACJIEACTBEHHOCTb.

Onucenemura u 3NULEHOMUKA, POIb INUSEHEMUUECKUX PAKMOPO8 8 HACIeO008aAHUU
U UBMEHYUBOCMU PEeHOMUNUYECKUX NPUSHAKOE V OP2AHUIMOB.

JleMoHCTpanuu

[Toptpersr: I'. ne ®pus, B. Moranncen, H.. Basunos.

Tabnurel 1 cxembl: « Buabl usMeH4YuBOCTHY, «MoaupuKaIMoOHHAsI U3MEHUYUBOCTDY,
«KoMOuHaTuBHAs HM3MEHUYMBOCTHY», «Meho3», «OmnomorBopenue», «l'enermyeckue
3a0o0seBaHus YesloBekay, « Buibl mytanuii.

OO6opyoBaHue: KUBBIE U TepOaPHBIE IK3EMIUTIPHl KOMHATHBIX PACTEHUH, PUCYHKH
(dpoTorpadun) )KUBOTHBIX C PA3IUYHBIMU BUJIaMH U3MEHYMBOCTH.

JlabopatopHasi pabora «lcciaenoBanue 3aKOHOMEPHOCTEH MOAUGMUKAITMOHHON
M3MEHYUBOCTHU. [IocTpOoeHrE BapruallMOHHOIO psifia U BApUALIMOHHON KPUBOW.

[IpakTtuueckas padora «MyTtanuu y 1po30(uiibl (Ha TOTOBBIX MUKPOTIPETapaTax)y.

Tema 14. I'eHeTHKa Ye0BeKa

Kapuorun denoBeka. MexayHapoaHas nporpaMma HCCIEIOBAHUS TI'E€HOMA
yesjoBeka. MeTobl M3yueHMs] TeHETUKH YeJIOBEKAa: T'€HeaJlornyecKui, OJU3HEIOBBIN,
HATOTCHETUYECKUW, TOMYISALUOHHO-CTATUCTUYECKUN, MOJIEKYJISIPHO-TEHETUYECKUM.
CoBpeMEHHOE  ONpPEACIICHUE  T'€HOTHNA:  IOJHOT€HOMHOE  CEKBEHHPOBAHME,
T€HOTUIIMPOBaHWE, B TOM uwucie ¢ nomompro III[P-ananm3a. HacnencrBennsie
3a0oneBaHusl dYeloBeKa. ['€HHbIe W XPOMOCOMHBbIE Ooyie3HH uenoBeka. bone3nu
C HACJEACTBEHHOW MPEAPACHOIOKEHHOCThIO. 3HAYECHHE MEIUIMHCKON TEHETHKH
B IPEJOTBPALLEHUU W JICYEHUU TE€HETHUYECKUX 3a00JieBaHMI uenoBeka. Menuko-
FEHETUYECKOEe KOHCYJbTHUpOBaHUE. CTBOJOBbIE KIETKU. [lOHATHE «TrEeHETUYECKOTO
rpy3a». ODTHYECKHE AacCIeKThl UCCIEJOBAaHUM B 00JACTU PEAAKTUPOBAHUS T€HOMA U
CTBOJIOBBIX KJIETOK.

I'enetnueckue  (akTOphI MOBBILLIEHHOW YyBCTBUTEIIBHOCTH YEeJI0BEKa
K (Qu3nueckoMy M XHMHYECKOMY 3arpsi3HEHUIO OKpyXarolleil cpenbl. ['eHeTnueckas
IIPEAPACTIONIOKEHHOCTD YEI0BEKA K MTaTOJIOTHSIM.

JleMoHcTpanuu

Tabmuubr u cxembl: «Kapuotun uenoBeka», «MeTonbl W3y4YeHUSI TEHETUKU
yesnoBekay, «['eHeTnueckue 3a001eBaHUs YEIIOBEKay.

[Ipaktuyeckas padora «CocTaBiaeHUE U aHATIU3 POAOCIOBHOM.
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Tema 15. Cesiekuusi Opranu3mMoB

JlomecTuKanus U CEJIEKUHUs. 3apOKIACHUE CEJIEKIMU U JOMECTUKAlUU. YUEeHUue
H.W. BaBunosa o LleHTpax mpoucXoKaeHuss ¥ MHOTooOpa3usi KyJIbTYPHBIX PaCTEHUH.
Ponp ceneknum B co3gaHuM COPTOB pAcTEHUW WU MOpoA KUBOTHBIX. CopT, mopona,
TaMM. 3aKOH TOMOJIOTMYECKHX PSAOB B  HACJIEACTBEHHOW  W3MEHUYMBOCTHU
H.U. BaBuinosa, ero 3HaueHue JJisl CENEKIIMOHHON pabOTHI.

Metoasl  cenekuMoHHOW paboThl. McKycCTBeHHBI OTOOp: MaccoBBIH U
WHINBUyaTbHBINA. JTanmbl KOMOWHAIIMOHHOM ceneKiuu. VcmpiTaHue mpou3BOAUTEIEH
1o TOTOMCTBY. OTOOp 10 TEHOTHUITY C MTOMOIIBIO OIIEHKU (PEHOTUIIA TTOTOMCTBA U OTOOP
110 TEHOTHITY ¢ ToMouIpio aHanu3a JJHK.

M cKycCTBEHHBIM MyTareHe3 Kak METOJl CeJSKIIMOHHON paboThl. PaguannoHHbId 1
XUMUYECKUNA MYyTareHe3 Kak HMCTOYHHK MYTallMd y KyJIbTYPHBIX (POPM OpPTraHU3MOB.
Hcnonb3oBaHue TE€HOMHOTO pEIAaKTUPOBaHHUS M MeTon0B pekomOunHantHbix JIHK
JUIS1 TIOJTYYEHUS] UCXOHOT0 MaTepralia [y CEJEKIUU.

[Tonyuenune monuruionioB. BHyTpuBHmoBas rubpuauzanus. biu3kopoacTBEeHHOE
CKpellluBaHue, Win WHOpuAuHr. HepoACTBEeHHOE CKpelMBaHUE, WU ayTOPUJIMHT.
['etepo3uc u ero npuuuHbl. Mcronp3oBanue rereposuca B cenekuuu. OtaanéHHas
ruopuam3anus. I[Ilpeogonenne Oecruionuss MEXKBUIOBBIX THOpUIOB. JlocTrKeHUS
CEJIEKIIMU PACTEHUN U JKUBOTHBIX. «3€/1E€HAs PeGONIOYUA).

CoxpaHeHre M M3y4YEHUE TEHETHUYECKHX PECYPCOB KYJIbTYPHBIX PACTEHHUU U HX
JTUKUX POJIUYEH JUIsl CO3JaHUsl HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SHCTBEHHBIX
KYJIbTyp. H3yuenue, coxpanenue u ynpasieHue 2eHeMmudecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICAOBLIX — JHCUBOMHBIX 8  YeNsaX  VIYYUleHUs.
Cyuecmeyowux U Cco30anusi HOBbIX HOPOO, JUHUL U KpOCCO8, 68 MOM Hucie
C NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCAe008AHUl, Nepedosvlx uoeu U
NepCneKmuBHbIX MexXHON02ULL.

JeMoHCTpanuu

[Toptpers: H.M. BaBuiios, 1.B. Muuypun, I'.Jl. Kapnieuenko, I1.I1. JIykpsanenko,
b.JI. Acraypos, H. bopinoyr, /I.K. benses.

Tabmuier u cxemsl: «lleHTPBI MPOUCXOKACHUS U MHOTO00OPA3Us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKUX PSJIOB B HACIEICTBEHHON W3MEHYUBOCTHY,
«Metopsl cenexnumny, «OTaanéunas rudpuausanusy, «MyrareHesy.

JlaGoparopHas pabGora «lM3yueHue cCOpTOB KyJIbTYpPHBIX PACTEHUW U TOPOJ
JIOMAIIIHUX KUBOTHBIX ).

JlabopaTopHas pabora «3yueHne METO10B CEJIEKI[UU PACTEHUI».

[Ipaktuyeckas pabota «IIpuBUBKa pacTeHU.

Okckypcusi «OCHOBHBIE METOJBl W JIOCTHMOKEHHUS CEJIEKIMM pacTeHUudl U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTAaHLUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIN
Y4acTOK, B TEIUIMYHOE XO3SHCTBO, B JJAOOPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOIO
LHEHTPa)».
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Tema 16. BuoTexHO10rUsl M CHHTeTHYeCKasi 0MOJIOTUsA

OOBEeKThI, UCTIOTIb3yEMbIE B OMOTEXHOJIOTHH, — KJIIETOUHbIE U TKaHEBbIE KYJbTYPBHI,
MHUKpPOOPIaHU3MBI, UX XapaKTepUCTUKa. TpaaulinoHHas OMOTEXHOJIOTHS: XJIeOoIeyeHue,
NOJIyuYE€HUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOJAETHE. MHUKPOOHOIOTMUYECKU CHHTE3.
OOBeKTbl MUKPOOMONOTHYECKUX TexHoJoruil. [Ipon3BoacTBo Genka, aMMHOKUCIOT U
BUTaMUHOB.

Co3laHre TEXHOJOTMA W HWHCTPYMEHTOB LEJICHAIPAaBICHHOIO W3MEHEHUs U
KOHCTPYHPOBAHUSI T'€HOMOB C LEJIBIO IOJYYEHUS OPraHU3MOB M HX KOMIIOHEHTOB,
COJIepIKaliX HE BCTPEYAIOIINUECS B IPUPOJI€ OMOCUHTETUYECKUE ITYTH.

Kierounass wHxkeHepus. MeTonbl KyJlabTypbl KIETOK M TKaHEH pacTEeHUH H
#UBOTHbIX. Kprobanku. Comatnyeckasi TuOpuan3anus 1 COMaTHUYECKU AYMOpUOTeHes.
Hcnonp30oBaHne ramiaouaoB B CEIEKUWHM pacTeHuul. [lonyuenue MOHOKIOHANbHbBIX
anmumern. Mcnonvzoeanue MOHOKIOHAILHLIX U NOAUKTIOHATbHBIX AHMUMEN 8 MeOUYUHe.
HcKycCcTBEHHOE OIIOJIOTBOPEHHME. PEKOHCTpYKUMs SMUEKIETOK M KJIOHUPOBAaHUE
KUBOTHBIX. MeToJ TpaHCIUIAHTAllUM SIAEp KIETOK. TexHonocuu 0300poseieHusl,
KYIbMUBUPOBAHUA U MUKPOKIIOHAILHO20 — PAZMHONCEHUS  CENbCKOXO3AUCTNEEHHbIX
KYI6myp.

XpoMOCOMHasi U Te€HHas HHXeHepus. VICKyCCTBEHHBIM CHHTE3 TIe€Ha |
koHcTpyupoBanue pekomOuHantHblx JIHK. Cozoanue mpanceennvix opeanusmos.
JloCcTHKeHUs ¥ MEePCIEKTUBBl XPOMOCOMHOM M F€HHOM MHXKEHEPUHU. DKOJIOTUYECKUE U
TUYECKHUE NPOOJIEMbl TEHHOW NHKEHEPUU.

Menununckue OuotexHonoruu. Iloctrenomuas uudpoBas wmenuuuna. [11P-
JIMarHocTuka. MetaboIOMHBIN aHaIN3, TeHOLUEHTPUYECKUI aHaIu3 MPoTeoMa YeIoBeKa
JUISI OLIEHKU COCTOSIHMSI €ro 370poBbs. Vcronb30BaHWE CTBOJIOBBIX KIETOK. TapreTHas
Tepanust paka. 3D-OuoumkeHepuss A pa3paboTku  (QyHAAMEHTANbHBIX OCHOB
MEIULUHCKUX TEXHOJIOTUH, CO3[aHUsl KOMIUIEKCHBIX TKaHEW COYETaHWEM TEXHOJOTHH
TpEXMEPHOTO  OWONpUHTMHra WM ckapdonauHra g pemieHus  3ajad
NEPCOHATN3UPOBAHHON MEAUIIVHBI.

Co3ztaHre BEKTOPHBIX BAKIWH C LIEJIbI0 00ecreuyeHuss KOMOMHUPOBAHHOW 3allUThI
or  Bo3Oyautened  OPBUM,  ycraHOBiIeHHME  MOJEKYJISPHBIX  MEXaHU3MOB
¢ysnkuonuposanus PHK-conmepkamux BUpPYCOB, BBI3BIBAIOIIUX OCO0O OIACHBIE
3a00JIeBaHUA YEJIOBEKa U )KMBOTHBIX.

JleMoHCcTpanuu

Tabmusl 1 cxembl: «lcnonb3oBaHHME MHMKPOOPIaHU3MOB B IPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas HHKeHepusn», «[ ' eHHas HHKEHEPUD.

JlaGopatopHas paboTta «M3ydeHue 00beKTOB OMOTEXHOJIOTHUI.

IIpaktuyeckas padbora «llomydeHre MOJIOYHOKHUCIIBIX TPOTYKTOBY.

Okckypeuss  «buorexHosoruss < —  BaKHEWIIas  NPOU3BOAUTENIbHAS  CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOICTBO)».
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11 KJIACC

Tema 1. 3apoxaeHue u pa3BuTHE IBOJIOLIMOHHBIX NPEeACTABJIEHUA B OMOJI0T UM

OpommonnonHas Teopust Y. lapsuHa. 1Ipeanochuiku BOSHUKHOBEHUS JapBUHUA3MA.
JKu3Hb 1 HayuyHas aearenbHOCTh Y. JlapBuHa.

JBrxymye cuibl 3Boaouud BUAOB 1o Y. JlapBuHy (BbICOKass MHTEHCHUBHOCTD
Pa3MHOXKEHHUSI OPraHU3MOB, HACJIEICTBEHHAs! U3MEHUNBOCTh, 0OpH0a 3a CyIIECTBOBaHHUE,
€CTECTBEHHBII U UCKYCCTBEHHBIN 0TOOP).

Odopmiierne cuaTeTHUecKO Teopuu 3Bomonuu (CTJ). Heltpampaas Teopus
sBoJirolid. CoBpeMeHHasl 3BOJIIOIMOHHAsA OMOJIOTHs. 3HAUYEHUE HBOJIOLMOHHON TEOpUHU
B ((OPMHUPOBAHUH €CTECTBEHHO-HAYYHON KAPTUHBI MUPA.

JleMoHCcTpanuu

[Toptpets: Apuctorens, K. JIunnei, JXK.b. Jlamapk, 3.0K. Cent-Unep, K. KroBbe,
Y. lapsun, C.C. UerBepukos, 1U.W. [lImanbraysen, /. Xonneitn, J1.K. benses.

Tabmuuer n cxembl: «Cucrema >xkuori npuponbl (o K. Jlunuero)», «JlectHuia
XKUBBIX cymecTB (mo Jlamapky)», «Mexanusm QOpMUPOBaHUS MTPHUCIIOCOOTCHUN
y pactennii u *kuBOTHBIX (mo Jlamapky)», «Kapra-cxema MapuipyTa MyTelIECTBUS
Y. Napsunay, «Haxonaku Y. lapsuna», «Dopmbl 60ps0bI 32 cyiecTBoBaHuE», «[1oposl
roinyoei», «MHoroobpasue KyJIbTypHbIX ¢opMm KamycTe», «llopoasl momamrHux
KUBOTHBIX», «Cxema oOpa3zoBanusi HOBBIX BHAOB (mo Y. JlapBuny)», «Cxema
COOTHOILICHHS JBUXKYIINX CHUJl 3BOMIOUUN», «OCHOBHBIEC MOJOKEHUS CUHTETHUYECKOUN
TEOPUH SBOTIOLIUNY.

Tema 2. MuKpo3BoIIOLUSA U €€ pe3yJIbTaThl

[Tomynsiuus Kak aIeMeHTapHas €IMHULA 3BOTOIUU. COBPEMEHHbBIE METO/IbI OLICHKU
TEeHETHYECKOr0 pa3HooOpas3usi W CTPYKTypbl mnomyisuui. M3meHnenue reHodoHaa
NOMYJSILMKA KaK 3JIEMEHTAPHOE JBOJIOLIUOHHOE SIBJICHHE. 3aKOH TI'€HETUYECKOTO
paBHoBecus [x. Xapnau, B. BaitnOepra.

DOnemMeHTapHbIe (HAKTOPBI (IBUKYIIHUE CUJIbI) IBOJIIOIMU. MyTallMOHHBIN Tpoliecc.
KoMmOunatuBHass u3MeHUMBOCTh. Jlpeii) TEHOB — ciaydallHbIE HEHAINPaBJICHHBIC
W3MEHEHUsI 4YacTOT aiieied B mnomyisauusx. O¢dexT ocHoBaTens. Iggexkm
oymulnounoco 2opaviuka. CHudceHue 2eHemuyecko20 pasHooopasus: NpUdUuUHsLl U
cneocmesus. Ilposenenue spghexma Opeiigha 2enos 6 OGONLUIUX U MATBLIX NONYAAYUSIX.
Murpauuu.  M3onsuus  nomyisiuui: — reorpaduueckas  (MpOCTpaHCTBEHHas ),
ouosiornueckast (pernpoayKTUBHAs).

EcTtecTBeHHBII 0TOOp — HAPABIIAIOMINNA (AKTOP IBOIIOLUHN. DOPMBI €CTECTBEHHOTO
otOOpa: MBIKYIIHMKM, CTaOWIM3UPYIOMINMA, pa3pbiBarONnil (qu3pynTUBHBIN). [TonoBoi
0oT00p. BO3HUKHOBEHME U HBONIONHUS COLUATBHOTO MOBE/ICHUS )KUBOTHBIX.

[Ipucnoco6neHHOCTh OpraHUu3MOB KaK  pe3yibTaT MUKPO3BOJIIOLUH.
Bo3nukHOBeHHE NpUCTIOCOOSICHUNA Yy OpraHu3mMoB. ApoMopdo3bl U HIMOANAINTALIUU.
[Tpumepsl mpucnocoOJIeHU y OpraHu3MOB: Mopdoiornyeckue, (PU3NOIOTHUYECKUE,
OnoxumMuyeckue, nopereHyeckre. OTHOCUTENIbHOCTh MPUCIIOCOOIEHHOCTH OPTraHU3MOB.
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Bun, ero «kpurepun U cTpykTypa. BumooOpazoBaHume Kak  pe3ynbrar
MUKPO3BOJIIOIMHU. M30msuus — kiiro4eBoi ¢aktop BuaooOpa3zoBanus. [Ilytu u cnocoOs
BUI000pa30BaHUS: aJIONaTPUYECKOE (reorpaduueckoe), CUMIIATPUYECKOE
(9KOJIOTUYECKOE), «MTHOBEHHOE» (MOJUIUIONAN3anus, Tuopuauzanus). JnureasHocTh
3BOJIIOLIMOHHBIX MPOLECCOB.

MexaHu3Mbl pOpMUPOBAHUSL OMOJIOTUYECKOTO Pa3HOOOpa3usl.

Ponp sBomONMOHHON Ononornu B pa3pabOTKE HAyYHBIX METOJOB COXPaHCHHS
ouopazHooOpasusi. MHUKPOIBOJIONMS M KOIBOJIOIUS TMMApa3uTOB MU HX XO35EB.
Mexanu3mbl GOPMUPOBAHUS YCTOWIMBOCTU K aHTHOUOTHKAM M CLIOCOOBI OOPHOBI C HEM.

JleMoHCcTpanuu

[Toprpetsr: C.C. YerBepukos, O. Maiip.

Tabmuupl u cxembl: « MyTalMOHHAsI U3MEHUNUBOCTEY, «llomynsnuoHHas CTpyKTypa
BUja», «Cxema nmposiBIeHUsT 3akoHa Xapau—BaiinOepra», «JIBuxyiide CHIIbI
IBOJIIOLIUNY»,  «ODKOJOTMYECKass M3O0JSAIUS  TMOMyNAUUA  CEeBaHCKOW  (openmy,
«l"eorpaduueckass W30NALMs JMCTBEHHUIIBI CHOMPCKOM M JMCTBEHHUIIBI JAypPCKOiD»,
«IlonmyJsSIIMOHHBIE BOJIHBI YHWCJIEHHOCTH XMIIHUKOB M XepTB», «Cxema JeHCTBUS
ecTecTBEHHOTo oTOopa», «Dopmbl 0opbObI 3a cyliecTBoBaHUEY, «HIyCTpUaIbHBIMN
MenaHu3M», «KuBble uckomnaembie», «IIOKpOBHTENBCTBEHHAs OKpacKa >KUBOTHBIX,
«IIpenynpexnaromas OKpacka JKMBOTHBIX», «@DU3MONOrMYECKUE aJanTaluun,
«IIpucnocobeHHOCTh OPraHU3MOB U €€ OTHOCUTENBbHOCTBY, «Kputepun Buaa», « Buasi-
nBouHUKW», «CTpykrypa BuAa B npupoae», «CrnocoObl BUI000pa30BaHUSY,
«I'eorpagpuueckoe BUAO0OOpa3zoBaHWE TPEX BHIOB JaHABILIEH», «IJKOJOTHYECKOE
BUJI000pa3oBaHue BUAOB cuHHI, «llomummonnsl pactenuity, «KamycTtHo-peneunbii
ruopuI.

Oo6opynoBanue: repOapuu pacTeHUM, KOJJIEKIIMM HACEKOMbBIX, 4yuyesja MTHUIl U
3BEpeil ¢ mpuMepamMu pas3IMYHBIX MPUCIIOCOOJIEHUM, Yydyesna MTUIl U 3Bepei pa3HbIX
BUJIOB, repOapuu pacTeHHU OJIM3KUX BUJOB, 00pa30BaBUIMXCS PA3IMYHBIMU CIIOCOOAMH.

JlaGoparopHas paboTa «BrIsiBIIeHHE H3MEHUNBOCTH Y 0COOSH OTHOTO BUIAY.

JlabopatopHasi pabora «lIpucmocobnenrus OpraHu3sMOB M WX OTHOCHTEIIbHAs
1E1eCO00Pa3HOCThY.

JlabopaTopHas pabora «CpaBHEHHE BUIOB 110 MOP(OIOTUYECKOMY KPUTEPHUION.

Tema 3. Makpo3BoJiloiuA 1 eé pe3yJabTaThl

Metonpl u3ydeHus: MakpodBojtouuu. IlaneoHTonornyeckue MeTonbl H3y4eHHs
sBostonuu. Ilepexoansie popmbl U GUIOTEHETUYECKHUE Pl OPTaHU3MOB.

buoreorpaduyeckue meTonbl usydeHus 3Boionuu. CpaBHeHue (Giopbl U (ayHbI
MaTepUKOB U OCTpOBOB. buoreorpadguueckue obOmactu 3emiu. Bunbl-aHaeMuku u
PEUKTHI.

OMOpHOJIOTUYECKHE U CPaBHUTEIBHO-MOP(POJIIOTMUECKUE METOAbl H3Y4YEHUs
IBOJIIOLMU. ['eHeTHYecKrue MeXaHU3Mbl SBOJIOLMU OHTOIE€HE3a U  IOSBICHUS
HBOJIFOLIMOHHBIX HOBLIECTB. ['OMOJIOrMYHBIE M aHAJIOTMYHbIE OpraHbl. PyuMeHTapHbIe
Oprasbl ¥ aTaBU3Mbl. MOJIEKYISIPHO-TEHETHIECKHE, OMOXMMHUECKHE U MAaTEMaTHYECKUE
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METO/bl HM3YyYEeHHs] DBOJIONMU. ['omonoruunbie TreHbl. COBPEMEHHBIE METOIbI
MOCTPOCHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallX U 3BOJIIOLIHS T€HOMOB.

OO6mue 3aKOHOMEPHOCTH (TpaBwiia) HBOMIONUHU. [IpuHyun cmenvl @yHKYULL.
HeobpatumocTs »dBomtonMu. AgnantuBHas panuanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIUH.

JeMoHCcTpanuu

[Toptpets: K.M. bap, A.O. KoBanesckuit, ®. Mromnep, O. ['ekkens.

Tabmuupbr 1 cxeMbl: «DUIOr€HETHYECKUI PsIi  JIOMIAIn», «APXEONTEPUKCY,
«3Bepo3yosie smeps», «Creronedansy, «Puanodurer», « CeMEHHbIC TATOPOTHUKNY,
«buoreorpaduueckue 30861 3eMiiny», «Jpeid KOHTUHEHTOBY, «PenukTh», «HauanbHbie
CTaauy SMOPHOHAIBHOTO PA3BUTHS IO3BOHOYHBIX JKMBOTHBIX», «I OMOJIOTMYHBIE W
aHAJIOTUYHbIE OpraHb», «PynuMeHTh», «ATaBU3MBI»Y, «XPOMOCOMHBIE HAOOPHI
yeJgoBeKa W mMMOaH3e», «lJaBHble  HampaBieHus — dBodonuny, «OOmume
3aKOHOMEPHOCTH IBOJIOLIUI.

OOopynoBaHue: KOJUIGKIIMH, TepOapuu, MYJSKH HCKOMAEMbIX  OCTaTKOB
OpraHU3MOB, MYJISDKM TOMOJIOTHYHBIX, AHAJOTHYHBIX, PYJUMEHTApPHBIX OPTaHOB W
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpoucxo:xaeHue ¥ pa3BuTHE ;KU3HU Ha 3emJie

Hayunble runote3bl IpOUCXO0KIEHUS )KU3HU Ha 3emuie. AOMOTreHe3 U MaHCIePMHUS.
JloHayuyHble TpEACTaBICHUS O 3apOXIACHUM >KU3HU (KpeauuoHu3M). l'umoresa
IIOCTOSIHHOTO CaMO3apOXKIACHUS XKU3HU U €€ onpoBepxkeHue omnbitaMu O. Penn,
JI. Cnannanuanw, JI. ITactepa. [IpoucxoxxaeHue »Ku3HU U aCTPOOHOJIOTHS.

OcHoBHBIE 3Tanbl HeopraHuyeckoil spostonuu. [lmanerapnas (reosmoruueckas)
IBONIIOLMUS. XHUMHUYECKasi 3BONIOLUA. AOHOr€HHBI CHUHTE3 OPraHMYECKUX BELIECTB
3 Heopranmdeckux. Ompir C. Mmmnepa u I'. HOpu. OOpazoBanue mTOIUMEPOB
n3 MoHoMmepoB. KoanepBatnas runoresa A.J. Onapuna, runoresa nepBUYHOrO OyJIbOHA
Jlx. Xonneitna, renetudeckasi runore3a I'. Mémnepa. Pubosumsr (T. Uek) u runoresa
«vupa PHK» V. I'mnbepra. ®opmupoBanre meMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Uctopusa 3emun u Metoapl €€ u3ydeHusi. Vckoraemble OpraHUYECKUE OCTATKH.
['eoxponosiorust u e€ wmetonbl. OTHOCUTENbHAsE W AOCOJIIOTHAS TE€OXPOHOJIOTHS.
['eoxpoHOIOrNYeCcKas MIKaja: 30Hbl, 3Pbl, IEPUOJbI, FTOXH.

Hauvanbnbie 3Tanel opranndeckou sBostouuu. llosiBieHue m 3BOMONMSA MEPBBIX
KJIETOK. DBoJtonus MeTabonu3ma. Bo3HukHOBeHHE MepBhIX 3KocucTeM. COBpEeMEHHbIE
MUKpOOHBIC OHMOIIEHKM KaK aHaJIOT MEepBhIX Ha 3emse cooOlmiectB. CTpOMATOIUTHI.
[IpokapuOThI U 3YKapUOTHL.

[IpoucxoxneHne »3ykapuoT (CUMOMOIeHe3). OBOJIOLHMOHHOE IPOUCXOXKICHHUE
BUPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3ZHMKHOBEHME OCHOBHBIX
CPYIII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE ATallbl 3BOJIOUMHM BbICHIMX pacTeHUud. OCHOBHBIE apOMOP(O3bI
pacTtenui. Beixon pacrenuil Ha cyury. [losBiIeHHE CIIOPOBBIX PACTEHUM U 3aBOCBAHUE
nmu cymu. CemenHble pacteHus. [IponcxoxieHre HBETKOBBIX PACTEHNM.
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OcHOBHBIC OTambl d3BOJIOIUK KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(hO3bI
KUBOTHBIX. Benjackas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX THIIOB.
IlepBeic  XopnoBble >KUBOTHBIE. JKW3Hb B BOJIe. OBOJIOIUS MO3BOHOYHBIX.
[Tpoucxoxnenne ampuoOuii u pentmmii. [IporcxokaeHne MICKOMUTAIONIAX W MTHIIL.
[Tpunuun xmroueBoro apomopdosa. OcBoeHHE OECIIO3BOHOYHBIMH M MMO3BOHOYHBIMH
YKUBOTHBIMHU CYIIIH.

PazBuTure xu3HU Ha 3eMJjie MO 3paM U MEpUoAaM: apxei, MpoTepo30il, maaeo3ou,
Me3030#, KaitHOo30M. OOIas XapakTepUCTHKa KJIMMaTa U TE€OJOTHYECKUX IPOIECCOB.
[TosiBieHHE M pacIBET XapaKTEPHBIX OPraHu3MOB. YTieoOpa3oBaHUE: €r0 yCJIOBHUS U
BIIMSIHUE HA Ta30BbII COCTaB aTMOC(EpHL.

MaccoBble BBIMHpPAaHUS — 3KOJOTHYECKHE KPHU3HUCHI Mpouuioro. IlpuunmHsl u
CIEJCTBUA MAacCOBBIX BbIMUpaHU. COBPEMEHHBIN SKOJOTUYECKUM KPHU3HUC, €ro
ocobenHoctH. [Ipobnema coxpanenus OuopazHooOpa3us Ha 3emiie.

CoBpeMeHHass cHcTeMa OpraHudeckoro wmupa. IlpuHIunel kiraccuduxauu
opranu3mMoB. OCHOBHBIE CUCTEMATUUECKUE TPYIIIbl OPraHU3MOB.

JlemoHcTpanumn

[Toptpersr: ®@. Peau, JI. Cnannanuanu, JI. [Tacrep, 1.1. Meunukos, A.1. Onapus,
Jx. Xongeiin, I'. Mémnep, C. Muep, I'. FOpu.

Tabmumer n cxemsl: «Cxema ombita ®@. Pemm», «Cxema ombeita JI. Ilacrepa
10 U3YYEHHUIO CaMO3apOXKICHUS XU3HN», «Cxema onbita C. Muiuiepa, I'. FOpuy», «3tamsl
HEOPraHWYECKOW H3BOJIOLHUNY», «l'€oXpoHosiorndeckas Mmkaiay, «HavyanbHble 3Tarb
OpraHMYecKOl 3BoMOIIUNY, «CxeMa 00pa30BaHUs SYKApPHOT IMyTEM CHMOHMOTreHe3ay,
«Cucrema >xuBOM TpHUPOAB», «CTpoeHHE BHpyca», «ApoMopdo3bl PACTCHHID,
«Punnodutsr»y, «OTHOKIETOUYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE BOJOPOCIH,
«Mxm», «llanmopotHuku», «l'omoceMeHHble pacTeHus», «Opranbl LBETKOBBIX
pacteHui», «Cxema pa3BUTHUS IKUBOTHOTO MHPaA», «ApOMOP(O3bI KUBOTHBIXY,
«IIpocrerimmey, «Kumeunononoctueie», «llmockue depBm», «HileHUCTOHOTHEY,
«Pw1OBI», «3emHOBOnHBIEY, «IIpecmbikatomuecs», «Iltunpy, «Maekonuraromme,
«Pa3BuTne XHM3HH B apXeuckou spe», «Pa3zBuTue Xu3HM B IPOTEPO3OUCKON 3pem,
«Pa3BuTHE XU3HM B TAJICO30MCKOU 3pe», «Pa3BUTHE XU3HU B ME3030MCKOU 3pe»,
«Pa3BuTHe XKU3HU B KailHO30MCKOM 3pey», «COBpeMeHHasi CUCTeMa OPraHuYeCcKoro
MHUPAY.

Oo6opynoBanue: repdapun pacTEHUH Pa3TUIHBIX OT/EIOB, KOJJIEKIIMA HACEKOMBIX,
BJIQXKHBIE TMpernapaTrbl *XUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUICKIIUH HWIJTIOKOXHX,
CKEJIEThI ITO3BOHOYHBIX KUBOTHBIX, UydeJia MTUIl U 3BEPEH, KOJUICKIIMN OKAMEHEIIOCTEN,
MOJIE3HBIX UCKOIMAEMBIX, MYJISI)KAU OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas nabopatopHas padora «MogenupoBanue onbiToB Muuiepa—tOpu
M0 H3YyYCHUI0 AOMOTEHHOTO CHHTE€3a OpPraHUYeCKUX COCIUHEHUN B MEPBUYHOU
atmocdepe».

JlaGopatopHas paGota «/3ydeHne u OMMCaHHE HMCKOMAEMBIX OCTATKOB IPEBHHX
OPTaHU3MOB.
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[Ipaktuueckas pabora «V3ydeHne OCOOCHHOCTEH CTPOCHHUSI PACTEHUU pPa3HBIX
OT/ICJIOBY.

[Ipaktuyeckass pabora «M3yyeHue o0OCOOEHHOCTEW CTPOEHHSI TMO3BOHOYHBIX
KABOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJI0BEKAa — AHTPOIIOIeHe3

Pa3znenel v 3anaun anTpononoruu. Meroasl aHTPOIIOJIOTUH.

CraHoBieHHE TIPEACTABICHUI O MPOUCXOXKICHUM YEJIOBEKa. PenurunosHsie
BO33peHusA. COBpEMEHHBIE HAYYHBIE TEOPUH.

CXoncTBO 4YenoBeka € KUBOTHBIMH. CHCTEMAaTHYECKOE IOJOKEHUE YEJIOBEKa.
CBHIETENHCTBA CXOJICTBA YEJIOBEKA C KUBOTHBIMH: CPaBHUTEIHLHO-MOP(HOIOTHYECKUE,
sMOpuosorndeckue, Hu3noIoro-OMoXuMHUIECKre, noseaeHueckue. OTanuns yeaoBeKa
OT KUBOTHBIX. [IpAMOX0K/I€HNE U KOMIUIEKC CBSA3aHHBIX C HUM IpPU3HAKOB. Pa3Burtue
TOJIOBHOT'O MO3Ta U BTOPOW CUTHAJIBHOW CHUCTEMBI.

JIBuxymue cuibl ((GakTopbl) aHTpONOreHes3a: OMOJIOTMYECKHE, COLMAJIbHBIE.
CooTHolIeHHEe OMOJIOTUYECKUX U COLUATIBHBIX (DaKTOPOB B AHTPOTIOTEHE3E.

OCHOBHBIE CTaJAMM AaHTPOIIOreHe3a. PaHHHME YenoBEKOOOpa3HbIE OO0E3bSHBI
(MpOKOHCYJIBI) U paHHHUE MOHTUJbI — OOIIME MPEAKU YeIOBEKOOOpa3HbIX 00€3bsSIH U
Jo/ie. ABCTPaJONUTEKHM — ABYHOTHE NPEAKU JtoAeil. UemoBeK yMesblil, HepBbIe
W3TOTOBJIEHUS OPYIHMH Tpyna. YemoBeK NpsSIMOXOIAIINA W NEPBBIA  BBIXOJ JIIOJIEH
3a npenensl Adpuku. Yenosek reinens0eprckuii — o0muid npegok HeaHAepTaaIbCKOro
YeJI0BEKa U YEJIOBEKa pa3yMHOro0. UenoBek HeaHepTaabCKUN KaK BU JIFOAEH XOJIOHOTO
KiInmara. YenoBek pasyMHBIA COBPEMEHHOIO THUIA, JEHUCOBCKUU YEJIOBEK, OCBOCHUE
KOHTHUHEHTOB 3a npenenamu Adpuku. [laneoreneTrka u najieoreHOMHKA.

OBOJIIOIMSA  COBPEMEHHOTO YelloBeKa. ECTeCTBEHHBIM OTOOp B MOMYJIALMUSAX
yesioBeka. MyTalMoHHBIN nipoliece ¥ noauMopdusm. [lomynsiuonHsie BOJIHBI, Apend
T€HOB, MUTpaIus U «3(p(HEeKT OCHOBATENS» B MOIMYJIALUAX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacel. [lonarue o pace. bonbmme pacel: eBponeouaHas
(eBpasuiickasi), aBCTpajo-HEeTpoujHas (dPKBaTOpUAIbHAs), MOHTOJIOMJHAS (a3MaTCKO-
aMepHuKaHCKas). Bpems M nOyTH pacceneHus 4YenoBeKa IO IUlaHeTe. EIMHCTBO
yelioBeueckux pac. Haydnas HecocTosiTenbHOCTh pacusMma. [IpucnocoGneHHoCTh
YeJIOBEeKa K pa3HbIM YCIOBUSAM OKpY’Karolen cpenbl. Binusaue reorpaduyeckoi cpesl
u aperida reHoB Ha MOP(DOIOTHIO U (PU3UOJIOTHIO YETIOBEKA.

MexaucuMIuinHapHble METOJIbl B PU3HUECKON (OMOJIOTUYECKON) aHTPOIOJIOTHH.
OBOJIIOLIMOHHAs AHTPOMOJIOTUS M MaJ€OAHTPONOJIOTUSl YEJTOBEUECKUX IMOMYJISIUN.
buocoumansHeie uccnenoBaHUsA INPUPOABI YeloOBeKa. lcciaemoBaHme KO3BOIOLUA
OMOJIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JleMoHCTpanuu

[Toprpetsr: Y. lapBun, JI. JIuku, f.4. Poruackuir, M.M. I'epacumos.

Tabmuupl 1 cxeMbl: «MeToapl aHTpoHoJorun», «['0J0BHOI MO3r YenoBekay,
«YenoBekooOpasHbie  00€3bsiHBIY, «CKEJIeT 4YeNOBeKa U CKEJET IIMMIIaH3e»,
«PynumeHThl M aTtaBu3MbD), «IBMXKYIIME CHIIBI AHTPONOTEHE3a», «DBOJIOLMOHHOE
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JIPEBO YETIOBEKA», K ABCTPAIONUTEKY, «UeI0BEK yMenblily, «HelI0BeK MPSIMOXOIAIIHI,
«JlenncoBckuit uenoek» «Heanaepransub», «KpomanboHUb, «IIpenkn yenoBekay,
«JTansl HBOJIFOLMY YEJI0BEKA», «Packl ueoBekay.

OO6opyoBaHue: MYJISKH OKAMEHEJIOCTEH, MPEeAMETOB MaTepHUabHON KYyJIbTYpPHI
NPEIKOB YeNoBeKa, penpoiaykuuu (¢portorpaduu) KapTUH € MHUQPOJOTHUYECKHUMH H
OMONEHCKUMH  CIO)KETaMH  MPOUCXOXKIEHUS  4YesloBeKa, (ororpadun  Haxol0K
MCKOIIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIIb Yeperia YeJIOBEKa U yepena
IIMMIIaH3€, MOJENIb KUCTH YEJOBEKA M KUCTHM IIMMIIaH3€, MOJEIIM TOpca IPEIKOB
YEJI0BEKA.

JlabopaTopHas pab6ora «l3ydyeHne ocoOEHHOCTEH CTPOCHHs CKeJeTa 4eloBEeKa,
CBSA3aHHBIX C MPAMOXO0KIECHUEM.

[Ipaktuyeckas pabora «3ydeHne 3KOJOrnYecKux alanTalnuii 4eJI0BeKay.

Tema 6. DJxogoruas — Hayka O B3aMMOOTHOUIEHHSIX OPraHU3MOB WU
HAIOPraHM3MEHHBIX CUCTEM C OKpYKaKoUIeil cpeaoi

3apoxaeHue U pa3BUTHE 3Kojoruu B Tpyaax A. I['ymOonbara, K.®. Pyinbe,
H.A. CeBepuosa, J. I'ekkens, A. Tencnu, B.H. CykauéBa. Pa3znensl u 3a1aun 3K010r1UMu.
CB$13b DKOJIOTHH C IPYTHUMHU HAYKAMM.

Metoasl skosioruu. lloneBbie HaOMOACHUS. ODKCIEPUMEHTbI B  SKOJIOTHU:
IpUPOAHBIE U JabopaTopHble. MoaenupoBaHUE B KOJIOTMU. MOHUTOPUHT OKpY Karolei
Cpebl: JTOKAJIbHBIN, PETHOHAIBHBIA U INI00ATbHBIN.

3Ha4YCHUE HKOJOTUYECKUX 3HAHUM ISl YEJIOBEKA. JKOJIOTUYECKOE MUPOBO33PEHUE
KaK OCHOBA CBfA3€H 4eyoBedyecTBa C mpupoaor. DopMupoBaHHME DKOJIOTMYECKOU
KYJBTYPBI U KOJIOTUYECKON TPAMOTHOCTH HACEIICHUS.

JleMoHcTpanuu

[Toptpetsi: A. I'ymbonbar, K.®. Pynse, H.A. CeBepiios, J. I'ekkenb, A. Tencnu,
B.H. Cyxkaués.

Tabmuubr u cxembl: «Paznensl skonorum», «Meroabl 3kojorumy», «Cxema
MOHUTOPHUHIA OKPYKAIOLIEH CPEIBDY.

JlaGopaTopHas pabota «M3yueHrne MeTo10B IKOJIOTMUYECKUX UCCIIET0OBAHUIN.

Tema 7. Opranusmsl U cpega oOMTaHUS

Okonorudeckne (HakTopbl M 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanms
IKOJIOTUYECKUX (PakTOpoB: albuoTHueckue, OMOTHUECKHE, aHTpomoreHHbie. OOmue
3aKOHOMEPHOCTH  AeHCTBHsS  dKonormueckux (QaxtopoB. I[lpaBuno muHEMyMa
(K. HImpenrens, 0. JIubux). TomepaHTHOCTh. ODBPUOMOHTHBIE U CTEHOOWOHTHBIE
OpPTaHHU3MBI.

Abuotnueckue (axtopbl. CBeT Kak 3kojiornueckuil axrtop. [edicTBue pa3HbIX
YYaCTKOB COJIHEYHOT'O CIIEKTpa Ha OPraHU3Mbl. DKOJOTMYECKHUE TPYIIIBl PACTEHUN U
YKUBOTHBIX O OTHOLICHUIO K cBeTy. CUTrHanIbHas poJib cBeTa. POTONEPUOIU3M.

TemnepaTypa kak skonoruueckuii pakrop. JleficTBue reMneparypbl Ha OpraHu3Mbl.
[IoMKMIOTEpMHBIE M TOMOWOTEPMHBIE OpPraHU3MBbl. ODBPUTEPMHBIE U CTEHOTEPMHBIC
OpraHU3MBl.
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Brnaxnocts kak  dkojormdeckuid  Qakrop. Ilpucmocobrenus — pacreHuid
K ToJJIep>KaHuio BojiHOTO Oananca. Kiaccudukanust pacTeHui 1Mo OTHOIIEHHIO K BOJIE.
[Ipucnoco6eHust KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJIHAs, HA3eMHO-BO3/YIIHAs, TOYBEHHAs,
rIyOUMHHAs MOJIMOYBEHHAs, BHyTpUOpraHu3dMeHHas. OU3NKO-XUMHUYECKHUE 0COOEHHOCTU
cpen obutanusi opranu3mMoB. [Iprcnoco6iennst OpraHu3MoB K KU3HU B PA3HBIX Cpefax.

buonorunueckue putmbl. BHemnue u BHyTpeHHUE pUTMbl. CyTOUYHBIE U FOJAUYHbBIC
puTMBL. [Iprucnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM yCIIOBHMA KU3HH.

XKuznennsie Gopmbl opranuzmoB. [lonsitue o xuzHenHout ¢dopme. KuzHeHHBIE
dbopMBl  pacTeHUM: JepeBbsi, KYCTapHUKH, KYCTApPHUYKH, MHOTOJICTHHE TpPaBHI,
ONHOJNEeTHHE TpaBbl. JKu3HEHHBIE (OPMBI >KUBOTHBIX: THUAPOOUOHTHI, TE€OOMOHTHI,
a’3poOrOHTHI. OCOOEHHOCTH CTPOEHUs U 00pa3a KU3HH.

buotnueckue ¢aktopel. Buabl OMOTHYECKHX B3aMMOJEHCTBHIA: KOHKYPEHLUS,
XUIIHAYECTBO, cUMOM03 u ero Qopmel. [lapasutusm, koomeparusi, MyTyalu3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJieOHUUeCTBO). HeTpoduueckue B3anmMoaecTBUs
(Tommueckue, dopuueckue, padbpudeckue). 3HaUeHHE OMOTUYECKUX B3aUMOJCHCTBUI
JUIsl CYIIECTBOBaHUS OpPraHU3MOB B cpele oOuTaHus. [IpvHIMI KOHKYpPEHTHOTO
UCKJIFOYEHUS.

JleMoHCcTpanuu

Tabmuiet u  cxembl: «Okonoruueckue ¢akTopb», «CBETOBON  CIEKTPY,
«JKOJIOTUYECKHE TPYNMbl >KUBOTHBIX IO OTHOUIEHUIO K CBETY», «TemiokpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIC KUBOTHBIE», «DHU3MOJOTMYECKUE  aJanTaluu
KUBOTHBIX», «Cpe/ibl 00MTaHUs OPTraHU3MOBY, «brosorudueckue puTMbl», « KU3HEHHbBIE
dbopMbl  pacTeHHII», «’KuzHeHHbIE bopMbl  KUBOTHBIXY, «JKocucTeMa
IIMPOKOJUCTBEHHOTO JIecay, «IDKOCHUCTeMa XBOMHOro Jeca», «llemn nurTanusy,
«XummnuuectBoy, «Ilapazutuzmy», «Konkypenuus», « Cumomnosy, «KommeHcanuzmy.

Oo6opynoBanue: repOapuu pacTEHUN U KUBOTHBIX, MPUCITIOCOOJIECHHBIX K BIUSHUIO
Pa3JIMUHBIX HKOJOTHUECKUX (DAKTOPOB, repOapuu CBETOJIOOMBBIX, TEHETIOOWBBIX U
TEHEBBIHOCIIUBBIX PACTCHHM, CBETOJIOOMBHIC, TEHEIIOOMBBIE U TEHEBBIHOCIHUBBIC
KOMHATHBIE pacTeHusi, TrepOapuu W KOJUICKIIMHM TETUIONIOOMBBIX, 3UMOCTOMKUX,
MOpPO30yCTOWYMBBIX PpACTEHUM, Yydyelna MTULl W 3Bepei, repOapuu pacTEeHHH,
OTHOCAIIUXCS K rurpoduram, kcepopuram, Me30puTaM, KOMHATHBIC PACTCHHS JAHHBIX
TPYIIN, KOJUIEKIIMU KUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpelax, repOapuu U KOJJICKIIMU
pacTeHUW W >KMBOTHBIX, OOJIAIAIOIMIUX YEePTaMH MPUCIIOCOOJIEGHHOCTH K CE30HHBIM
U3MEHEHHUSIM YCIIOBUM JKU3HU, TepOapuu M KOJUIEKIMHW PACTEHUM M IKUBOTHBIX
pPa3TUYHBIX KU3HEHHBIX (OPM, KOJUICKIIUU J>KUBOTHBIX, YYAaCTBYIOIIMX B Pa3IMYHBIX
OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlabopaTtopHasi pabora «BbIsiBIeHHE MPUCIOCOOICHUI OPraHU3MOB K BIIHSHUIO
CBETaY.

JlaGopatopHasi paboTa «BbIsiBIieHHE TPUCIOCOOJICHUII OPraHu3MOB K BIUSHUIO
TEMIIEPATYPhI».

JlabopaTopHas pabora «AHaATOMHUYECKHE OCOOCHHOCTH PACTEHUM W3 Pa3HBIX MECT
oOUTaHUSY.
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Tema 8. IkoJ10rusi BUA0OB U NOMYJISIUIA

DKOJIOTUYECKHE XapaKTEepUCTUKU mnomyisiuu. [lonmynsuus kak Ouojoruyeckas
cucrema. Poiib HEOJTHOPOJHOCTU Cpefbl, (PUMUECKUX OapbepoB M OCOOEHHOCTEH
Ouosioruu BUAOB B (DOPMHUPOBAHUM TMPOCTPAHCTBEHHON CTPYKTYPhI TMOMYJISIITUH.
OcHOBHbBIEC TIOKa3aTEIU MOMYJSIIUKA: YUCIEHHOCTh, TUIOTHOCTh, BO3PACTHAsI U IMOJIOBas
CTPYKTYypa, pOKIAAEMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIHS.

Oxosioruyeckas CTpykrypa mnonyisiiuu. OIlleHKa YHCICHHOCTH TMOMYJISIIUU.
JvHamuka nonysnsauuu UM e€ perynsauus. buUOTHYECKHM IOTEHIMANl MONYJISALUH.
MopenupoBanue AUHAMHUKK Monyisuuu. KpuBble pocTa YHUCICHHOCTH MOIYJISILIUH.
Kpussie BbKUBaHUs. Perysiius 4ucIeHHOCTH NOMYJISALMM: poib (haKTOPOB, 3aBUCSIIINX
Y HE 3aBUCAIINUX OT INIOTHOCTH. DKOJIOTHYECKHUE CTpaTeruu BUaoB (r- u K-ctparerun).

[Tonsarre 00 3KoOrHYecKOr HUIe Buaa. Mecroooutanue. MHOTOMepHasi MOJICITh
skosiornyeckor Humm JDk.M.  XaruumHcoHa. PasMepbl  3KOJIOTMYECKOW  HUIIH.
[loTeHUMaNbHAS ¥ PEATM30BAHHAS HUILIU.

Bup xak cucrema nonyJisiiiuid. Apeasnbl BUIOB. BUJIbI M UX KU3HEHHBIE CTPATETUU.
DKOJOTUYECKUE SKBUBAJIICHTHI.

3aKOHOMEPHOCTH MOBEAECHUS M MUIpALMil KUBOTHBIX. buonornyeckue MHBA3UU
Yy>KEPOJIHBIX BUIOB.

JleMoHcTpanuu

[Toprper: Jx.M1. XaTunHCOH.

Tabmuipl #u  cXeMbl:  «ODKOJOTMYECKHE  XapaKTEPUCTUKU  MOIMYJISLIHI,
«IIpocTpaHcTBEHHAsI CTPYKTypa MOMyJsiuun», «Bo3pacTHbie MUpaMUIbl TOMYJISAIIIN,
«CKOpOCTb 3acesIeHHsI IOBEPXHOCTU 3e€MJIA PAa3IUYHBIMU OpraHu3Mammuy, «Mojeinb
skoJiorndyeckor Humu Jx.M. XatuuHcoHnay.

ObopynoBanue: repdbapun pacTeHUM, KOJUICKIIUU KUBOTHBIX.

JlabGopatopHas padota «IIpucrnocobsieHust CEeMsIH paCTEHUN K PACCEICHUIO.

Tema 9. JkoJ10rust c0001IECTB. IKOJTOTHIECKHE CHCTEMBI.

CooOmecTBa opranu3smMoB. buoieHos u ero crpykrypa. CBsi3u MKy OpraHu3MaMHU
B OMOILIEHO3E.

Okocucrtema kak oTkpbiTas cuctema (A.J[x. Tencnu). OyHKUMOHANIBHBIE OJIOKH
OpraHu3MOB B 3KOCHCTEME: MPOAYLIEHTHI, KOHCYMEHTBI, PeIyleHThl. Tpoduueckue
ypoBHH. Tpoduueckue 1ienu u cetu. Abrmoruyeckue OJ0KU 3KOcUcTeM. [1ouBbI U MBI
B 9KocucTeMax. KpyroBopoT BEeIIeCTB U MOTOK SHEPTUU B IKOCHUCTEME.

OcHOBHbBIE TOKa3aTeIM SKOCHCTEMBbI. bromacca U HpOayKUHsS. DKOJIOTHYECKUE
MUPaMU/JIbI YU CEN, OMOMACChl U SHEPTHUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu.
HampaBnennbsie 3akOHOMEpHbIE CMEHBI C€OO0OIIECTB — cykieccuu. IlepBuuHbie u
BTOPUYHBIE CYKIIECCUM M WX MPUYUHBI. AHTPOIOIE€HHBIE BO3JECUCTBUS HA CYKIIECCHH.
Knumakcnoe coo0OiectBo. buopaznoobpaszue u mojHOTa KpyroBOpoTa BEIIeCTB — OCHOBA
YCTOMYMBOCTU COOOIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKOCUCHmEMbl 03€p U peK. IDKocucmemvl Mopeu u
OKeano8. Ixocucmemvl MyHOp, Jleco8, Cmenell, nyCmblitb.
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AHTpPONIOTEHHBIE IKOCUCTEMBL. ATposkocucTemMa. ArpoueHo3. Paznuuus mexmy
AHTPONOTEHHBIMU U PUPOTHBIMU IKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas diiopa u
dayna. CuHaHTpomm3ammsi TOPOJACKOW (¢ayHbl. buomormdeckoe W X034HCTBEHHOE
3HAUYEHHE arpoOdKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (POPMUPOBAHUS OCHOBHBIX  B3aMMOJCHCTBUU  OpPraHU3MOB
B dKOcHUCTEMaX. Pojib Kackaorno2o 3gpghexma u u008-30upuramopos (Kiouesvlx 61U008)
6 @ynkyuonupoganuu sxocucmem. IlepeHOC SHEPTUM U BEIIECTB MEXKAY CMEKHBIMU
HKOCUCTEMAMHU. Y CTOMUMBOCTh OPraHMW3MOB, IMOMYJSAIMN M SKOCUCTEM B YCIOBHSX
€CTECTBEHHBIX U aHTPOIOT€HHBIX BO3JACHCTBUH.

Mexanuszmvl 6030elicmeus 3a2pA3HEeHUll PA3HbIX MUN08 HA CYOOPaAHUSMEHHOM,
OpP2aHUSMEHHOM, NONYJAYUOHHOM U IKOCUCTEMHOM YPOBHAX, OCHOBbL IKONO2UUECKO20
HOPMUPOBAHUSL  AHMPONO2EHHO20  6030elicmeusa.  MeToloJIoruss  MOHUTOPUHTA
€CTECTBEHHBIX U AHTPOIOTC€HHBIX IKOCHCTEM.

JleMoHCTpanuu

[Toptpet: A.Jlx. Tenciuu.

Tabmuupl u cxembl: «CTpyKTypa OHOLEH032», «DKOCUCTEMA HIMPOKOIUCTBEHHOTO
jgecay, «JKocHCTeMa XBOWHOro Jjecay, «OyHKUMOHAIbHbIE TPYIIbl OpPraHU3MOB
B sKocucteme», «KpyroBoport Bemiect B akocucteMey, «llenu nutanus (mactOuiiHas,
NETpUTHAS)», «IKOJOTrMYecKas MNHupaMuja 4Yucem», «IKOJOruyeckas MNHpaMuia
ouomaccel», «OKoJIoTHYecKass mnupamuga dHeprum», «OO0pa3zoBanue 0o010TaY,
«IlepBuunas cykueccusi», «BoccraHoBiaeHue Jeca mociae moxapay, «IKochcTema
o3epa», «ArpoiueHo3», «KpyroBopoT BemIECTB M TMOTOK SHEPrMU B arpoleHO3e»,
«IIpumepsnr ypboskocucTem».

Oo6opynoBanue: repOapuu pacTeHUU, KOJUICKIIMM HACEKOMBIX, dydelia NTHI] U
3Bepeid, repOapuu KyJbTYPHBIX W JAUKOPACTYIIMX PACTEHUW, aKBapUyM Kak MOJEIb
KOCUCTEMBI.

IIpakxmuueckas paboma «V3ydenue u onucanue ypooIKOCUCTEMBD.

Jlabopamophnas _paboma «V3yueHue pa3zHOOOpa3usi MEJIKUX IMOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX IKOCUCTEMAX).

IKcKypcus « IKCKYpCHsl B TAITMYHBIN OMOTEo1IeH03 (B 1yOpaBy, OEpe3HsIK, eIbHUK,
Ha CYXOJI0JIbHBIN UM TOMMEHHBIN JIyT, 03€p0, 00JIOTO)».

IKcKypcusi « IKCKYPCHUS B arpo3KOCUCTEMY (HA MOJIE WM B TEIUTMYHOE XO35IUCTBO)».

Tema 10. buocdepa — rinodanbHas IKOCUCTEMA

buochepa — oOmermanerapHas o000704Yka 3eMid, T/€ CYIIECTBYeT WM
CYIIIECTBOBaJIa XW3Hb. Pa3BUTHE mpeicTaBieHWi o Omocdepe B Tpyaax . 3rocca.
VYuenue B.W. Bepnaackoro o oumochepe. O6mactu 6mochepsr u e€ cocras. Kuoe
BeIleCTBO Ouocdepsl U ero PyHKIHUH.

3aK0OHOMEpHOCTH cymiecTBoBaHus Ouocdeprl. OcobenHocTn Ouochepsl Kak
robanbHON 3KocHucTeMbl. JlnHamuueckoe paBHOBecue B Ouochepe. KpyroBopotsl
BEIICCTB U OMOTCOXMMHYECKHE IHKIBI (yrieponaa, a3ora). PHUTMHYHOCTH SIBICHHIA
B Onocdepe.
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3onanpHOCTh OMOchepbl. [lonsitue o 6uome. OCHOBHBIE OMOMBI CYIIHM: TYHJPA,
XBOWHBIE Jieca, CMEIIIaHHbIC U IIMPOKOJUCTBEHHBIE Jieca, CTEIU, CaBaHHBI, MyCThIHH,
TPOMUYECKHE JIeCa, BHICOKOTOPhs. Kiumar, pacTUTENbHBIA U KUBOTHBIM MUpP OHOMOB
CyUIN.

Crpyktypa u (QyHKIMS KUBBIX CHCTEM, OIICHKA HMX PECYpPCHOIr0 MOTEHIHAlIa U
ouochepHbIx QyHKIUH.

JemoHcTpanuu

IToptpetsl: B.W. Bepuaackuii, 3. 31occ.

Tabmuubr u cxembl: «['eocheprr 3emmm», «KpyroBopoT azora B HpHUPOIEH,
«Kpyroopor yraepona B npupone», «KpyroBopoT Kuciopoia B IPUPOIEL»,
«KpyroBopoT Bojabl B pupoze», «OcHOBHbIE OMOMBI cymin», «Knumatuyeckue nosica
3emnu», «Tynapay», «Taiiray, «Cmemanueii secy, «IIIMpOKOIMCTBEHHBIA JIECy,
«Crenby», «CaBanHay, «Ilyctbiasy, « Tponnueckuii iecy.

OOGopynoBanue: repOapun pacCTCHUN pa3HBIX OMOMOB, KOJIJICKITUN YKUBOTHBIX.

Tema 11. YUesroBeKk U OKpYy:Kalomias cpeaa

DKOJOrM4ecKre KpU3UChl U MX NpUYHHbI. Bo3neilicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEHHUE BO3AyIIHOM cpeabl. OXpaHa Bo3yxa. 3arpsa3HeHue BOgHOU cpeapl. Oxpana
BOAHBIX pecypcoB. Paspymienue mouBbl. OXpaHa NMOYBEHHBIX pecypcoB. M3MmeHeHue
KJINMarTa.

AHTpPONIOTEHHOE BO3JICHCTBUE HA PACTUTEIBHBIA M JKUBOTHBIM mup. OxpaHa
PACTUTENIBHOTO U )KUBOTHOrO MHpa. OCHOBHBIE PUHIIMIIBI OXPaHbI pupoabl. KpacHbie
kauru. Oco6o oxpansiembie npupoanbie Tepputopun (OOIIT). boranudeckue caasl u
300JI0TUYECKUE TTAPKH.

OCHOBHBIE TPUHUUIIBI YCTOWYMBOIO Pa3BUTUA YEJIOBEYECTBA M IPUPOJBIL.
PanmonaneHOE NPUPOAOIIOIB30BAHUE U COXPAHEHHE OHMOJOTHYECKOrO pazHOOOpas3us
3emuin. OO1IME 3aKOHOMEPHOCTH II00ATBHBIX IKOJIOTHYECKUX KpU3UcoB. OCOOEHHOCTH
COBPEMEHHOI'0 KPU3HCA U €r0 BEPOSATHBIE ITOCIEACTBHSI.

PasBute METONOB MOHMTOPHHIA Pa3BUTHS OIIACHBIX TEXHOTECHHBIX IIPOLIECCOB.
Cucmemnvie uccnedoganus nepexooa K pecypcocbepezaroujeli u KOHKYpPeHmocnocooHou
onepeemuxe.  buonocuuecxoe  pasnoobpasue u  oOuopecypcvl.  Hayuomnanvnvie
uHgopmayuorHvle cucmemvl, obecneuusarowjue 00OCMyn K UHGopmayuu no coCmosHuIO
omoenvHulx 6udos u dxocucmem. OcHogvl IKOpeadburUmMayuu dKocucmem u cnocoobos
O0pbOBI ¢ buonogpedxcoenusmuU. PekoncmpyKyus MOPCKUX U HA3eMHbIX IKOCUCTIEM.

JleMoHCTpanuu

Tabmumpl 1 cxembl: «3arps3HeHne atMocdeprd», «3arps3HeHue ruapochepsn»,
«3arpsizHeHne nmouBsl», «I[lapaukoBsrit addexT», «Ocobo oxpaHseMble TPUPOIHBIC
TeppuTOpUn», «MOAENIHN yIpaBIsIEMOr0 MUPAY.

Oo6opynoBanue: ¢poTorpaduu oxpaHseMbIX paCTCHUHN U )KUBOTHBIX KpacHoi KHUTH
Poccniickont @enepanun, KpacHoil KHUrH peruoHa.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
ITO BUOJIOTUN HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiuBaeT TpeOOBAHUSI K pe3yJIbTaTaM OCBOCHHS 00YyJaIOIIUMHUCS
IporpaMM CpEIHEro OoOIIero o0pa3oBaHMs: JUYHOCTHBIC, METAlpPEIMETHbIC U
npeMETHBIC.

B cTpykType JIUYHOCTHBIX pPE3yJbTATOB OCBOCHHUS MPOrPAMMBI MO OHUOJOTUH
BBIICJICHBI CJIEAYIOIIME COCTABJISIONIME: OCO3HAHHWE OO0YYaloIUMUCS POCCUHUCKON
rpaXIaHCKOW HJACHTUYHOCTH — FOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSTEIHLHOCTH U
CaMOOTIPE/IEJICHHUIO, HAIMYME MOTHBALMU K OOYYEHUIO OMOJIOTHH, LE€JIECHAIPAaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKIECHHM JIMYHOCTHM HAa OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPaJULMK  pa3BUTUS  OHOJOTMYECKOTO  3HAaHHS, TOTOBHOCTh
U CHOCOOHOCTh 00YYalOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH JEATEILHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKaMH, MPUCYIIMMHU CHCTEME OHOJIOTUYECKOTr0 00pa3oBaHMs,
HaJU4Yue MPABOCO3HAHUSI SKOJOTMYECKON KYJIbTYpPbl, CLOCOOHOCTH CTaBUTh LIEIU U
CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHMSI MPOrpaMMbl MO OWUOJOTUM JIOCTUTAIOTCS
B  €IUHCTBEYy4YeOHOMU U BOCIHUTATEIBHON  ACSATEILHOCTH B  COOTBETCTBUU

C TPAAUIIMOHHBIMU POCCUNUCKUMU COIMOKYIBTYPHBIMHU, ICTOPUUYECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPUHSTHIMU B OOIIECTBE MpaBUIaMU M HOPMaMH
MOBEJAEHUS M CIOCOOCTBYIOT IIpoliecCaM CaMOIIO3HAHUS, CAMOBOCIMTAHMS MU
CaMOpa3BUTHs, PA3BUTHUSI BHYTPEHHEW MO3ULIMM JTUYHOCTH, MATPUOTHU3MA U YBaKCHUS

K 3aKOHY W MPABOMOPSJIKY, YEJIOBEKY TPyAa U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
YBOKEHMS, OCpPEKHOrO0 OTHONIICHUA K KyJIbTYPHOMY HACJIECAUI0 W TPATUIUAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickont denepanuu, npupoae U OKPYkKaroLIen cpee.

JInuHOCTHBIE pe3ynbTaThl OCBOEHUS y4eOHOro mpeamera « bruosorus» q0KHbI
OTpakaTb TFOTOBHOCTh M  CHOCOOHOCTh  OOy4YarolmMXCs ~ PYKOBOJICTBOBATHCS
chOpPMUPOBAHHOW BHYTPEHHEW TMO3UIMEH  JUYHOCTH, CHUCTEMOM  IIEHHOCTHBIX
OpUEHTAIUM, TO3UTUBHBIX BHYTPEHHUX YOCKICHUIN, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM

IIEHHOCTSIM POCCHICKOr0 OOIIECTBA, PACIIUPEHUE KU3HEHHOTO OMbITA U OIMbITA

NEATEeNIbHOCTU B MPOIECCE peaau3alid OCHOBHBIX HAMPAaBJICHUN BOCIUTATEIIHHOM

NEeATENbHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaaHCKOT0 BOCIUTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMU OOYYaIOMIErocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX NpaB U OOSI3aHHOCTEH, YBa)KE€HHWE 3aKOHA
U TIPaBOIIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW MESITEIBLHOCTH MPHU CO3IaHUHM YUEOHBIX
MPOEKTOB, PEIICHUU YYEOHBIX U MO3HABATEIbHBIX 33]1a4, BHITOJHEHUN OMOJIOrMYECKUX
HKCTIIEPUMEHTOB;
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CITIOCOOHOCTh OIPECIATh COOCTBEHHYIO IMO3HIIMIO 0 OTHOIICHHIO K SIBIICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE YYHUTHIBATH B CBOUX JIEUCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHBHOI'O
B3aMMOJCHCTBHS JIIOJIEH C pa3HBIMU YOEXKICHUSMHU, KyJIbTYPHBIMH ILIEHHOCTSIMH H
COLIMAJIbHBIM I1OJI0KECHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOI'O BBINOJHEHUS YYEOHBIX,
IIO3HABATEJIbHBIX U MCCIIENOBATENbCKUX 3a/1a4, YBAKUTEIBHOIO OTHOLIECHHUSI K MHEHUIO
OIIOHEHTOB IIPU 00CYK/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHMS,

FOTOBHOCTb K TYMAaHUTaAPHOM U BOJIOHTEPCKOMN ACATEIBHOCTH;

2) NIATPUOTHYECKOT0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUUCKONW TPAXKIAHCKONW HIACHTUYHOCTH, MaTPUOTH3MA,
YBAXKEHHUSI K CBOEMY HapoOAy, YyBCTBA OTBETCTBEHHOCTH mnepen PoaumHoW, roproctu
3a CBOM Kpal, CBOW PoauHy, CBOM S$3bIK WU KYJBTYpYy, INPONUIOE W HACTOAIIEE
MHOT'OHAIMOHAIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHUE K MPHUPOJHOMY HACIEAUI0O U MaMSTHUKAM TPUPOJBI,
JOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJI POCCUUCKUX YUEHBIX B CTAHOBJICHHE U PAa3BUTHE
OMOJIOrvM, MOHUMaHUs 3HAYCHUsI OMOJIOTUU B MO3HAHWM 3aKOHOB MPHUPOJBI, B KU3HU
YeJIOBEKa M COBPEMEHHOI0 00I11eCTBa;

uaeiiHas yOeXAEHHOCTh, TOTOBHOCTh K CiHyKeHHI0 u 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUSA:
OCO3HaHUE JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;
c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO IMOBEICHUS;
CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTHY;

OCO3HaHWE JMYHOIO BKJIaJa B IIOCTPOEHUE YCTOMYMBOrO  OyIyILIEro;
OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POAUTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOT'O NPUHATUS LUEHHOCTEW CEMEMHOMN JKM3HU B COOTBETCTBUM C TPAIULIMIMU

HapoaoB Poccuu;

4) 3cTeTU4€eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIOYas JCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMAHHE HMOIMOHAIBLHOTO BO3JEHCTBHUS JKUBOW NPHUPOJLI U €€ IIEHHOCTH;

TOTOBHOCTbH K CAMOBBIPKEHHIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE MPOSIBIIATh
KauecTBa TBOPUECKOM JIMUHOCTH;

S) pu3nyeckoro BOCIUTAHUA, (POPMHPOBAHUSA KYJIbTYPbI 310POBbA U
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

MMOHMMAaHUE W pealin3allys 3JI0POBOTO M Oe3omacHoro obpasza KW3HHU (30pOBOE
NUTaHUE, COOJIIOJICHNE TMTUEHUYECKUX MpaBUi U HOPM, COAJIAaHCHUPOBAHHBIN PEXUM
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3aHATUN U OT/bIXA, perylisgpHas (pu3nyeckas aKTUBHOCTB), OEpEKHOI0, OTBETCTBEHHOTO
U KOMIIETEHTHOI'O OTHOIIEHHMSI K COOCTBEHHOMY (HU3MYECKOMY U ICUXHUYECKOMY
3JI0POBBIO;

NOHMMAaHHE LIEHHOCTU MPaBWJI UHJIMBUIYAIBHOTO M KOJIJIEKTUBHOTO OE3011aCHOTO
NOBEACHUS B CUTYALMSIX, YIPOXKAIOLIIUX 30POBBIO U KU3HHU JIIOJIEH;

OCO3HaHUE TMOCJIEICTBUA M HENPUATHS BpPEIHBIX MpUBBIUEK (YNOTpeOseHus
aJIKOT'0JIsI, HAPKOTUKOB, KYpEHUs);

6) TPy10BOr0 BOCIIMTAHMS:

TOTOBHOCTbH K TPY/y, OCO3HaHUE IICHHOCTH MacTEPCTBA, TPYA0TIO0HE;

FOTOBHOCTh K AKTMBHOM JEATEIBHOCTH TEXHOJOTMYECKOM UM  COLMAJIbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh WHHIIMUPOBATH, TUIAHUPOBATH M CaMOCTOSATEIHHO
BBIIIOJIHATD TaKyl0 JEATEIbHOCTD;

WHTEpeC K pa3nu4HbiM cdepaM MpodhecCUOHATIBHOW JEATeIbHOCTH, YMEHHUE
coBepIIaTh OCO3HAHHBIN BBIOOP Oynayiied npodeccuu U peain30BbIBaTH COOCTBEHHbIC
YKU3HEHHBIE TUTaHbI,

TOTOBHOCTh M CITOCOOHOCTh K 00OPa30BaHUIO U CAaMOOOPA30BAaHUIO HA MPOTSKEHUU
BCEH JKU3HU;

7) 3K0JI0rH4e€CKOro BOCIIUTAHNUA:

AKOJIOTUYECKHU 11€JIeCOO0Pa3HOE OTHOIICHUE K MPUPOJE KaK HCTOYHUKY >KU3HU
Ha 3eMJIe, OCHOBE €€ CyIlIeCTBOBAHHSI;

MOBBIIIICHWE  yYPOBHS  DKOJOTMYECKOW  KyJbTYpHl: IPHOOPETCHHE  OIBITA
MJIAHUPOBAHUSI TTOCTYNKOB M OLICHKM X BO3MOXHBIX MOCJEACTBUN JJISI OKPYKAIOIIEH
Cpebl;

OCO3HAHHME TJI00ATBLHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM 1 IMyTeH UX peIeHNs,

CITOCOOHOCTH MCIOJIH30BaTh MPHOOpeTaeMbIe P U3yICHUN OMOJIOTHH 3HAHUS U
YMEHHUSI TIPH PEIISHUH MPOOJIEM, CBI3aHHBIX C PallMOHAILHBIM IIPUPOIOTI0IHF30BAHIEM
(cobOmrofieHre TpaBUi TOBEJACHUS B MPUPOJIC, HAINPABICHHBIX HA COXPAHEHUE
paBHOBECHS B SKOCUCTEMAX, OXPAaHY BUJIOB, SKOCUCTEM, OHOC(heEphI);

aKTUBHOE HENPHUSATHE JCHCTBHUM, MPUHOCAIIMX BpeJ OKPYXKAIOIIEH MNPHUPOIHOMN
cpele, yMEHUE NPOTHO3UPOBATH HEOJArOMPUSITHBIE HKOJOTHMUYECKHUE TOCIICICTBUS
MPEANPUHUMAEMBIX JTEUCTBUN U NIPENOTBPALLATh UX;

HaJMYue Pa3BUTOrO0 HKOJOTHMYECKOTO MBIIUICHHS, SKOJOTMYECKONH KYJIbTYPHI,
OMbITA JESITEIBHOCTH HKOJOTHUUECKON HAIMPaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS
UMU B TO3HABaTEJIbHOM, KOMMYHUKATUBHOM M COIIMAJIBLHOM MPaKTUKE, TOTOBHOCTU K
YYacTHUIO B MPAKTUYECKOU ESITEIHLHOCTH IKOJIOTUUECKON HAIIPaBIE€HHOCTH;

8) HeHHOCTH HAYYHOI 0 TO3HAHMS S
c(OpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHSl HAyKd M OOILIECTBEHHOM IpPaKTUKHU, OCHOBAHHOIO Ha JUAJIOTe KYJbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIHUKYJIBTYPHOM MHUPE;
COBEpIICHCTBOBAHME S3BIKOBOM U UWTATENIbCKOM KYJIbTYpPhl Kak CpeicTBa
B3aMMOJEMCTBUS MEXKY JIFOJIbMU U TIO3HAHUSI MUPA;

33



OenepanbHas padbodast nporpamma | buonorus. 10—11 kmaccel (yriyOaEHHBIN YpOBEHB)

MOHUMaHME crieru(UKN OMOJIOTUHU KaK HAyKH, OCO3HaHUS €€ posik B (GOPMHUPOBAHUHT
palMOHAIBHOTO HAYYHOTO MBIIIICHUS, CO3JaHWHM IEJIOCTHOTO  TIPEJCTaBICHUS
00 OKpY’KaroIlleM MHUpPE Kak O €MHCTBE MPUPOJIbI, YEIOBEKAa U 00IlIEeCTBa, B MO3HAHUU
IPUPOAHBIX 3aKOHOMEPHOCTEH W pEHICHWH TMpoOJeM COXpaHECHHS MPUPOTHOTO
paBHOBECHS,;

yOSXKIEHHOCTh B 3HAYMMOCTH OHOJIOTHMHM [JII COBPEMEHHOW ITMBUJIM3AIINU:
obOecrieueHrsT HOBOTO YPOBHS Ppa3BUTHUS MEIUIIMHBI, CO3JaHUE TMEPCIEKTHBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX peIIaTh PECYpCHbIE MPOOJIEMBbl Pa3BUTHS YEJIOBEUECTBA,
MOWICKa MyTeH BBIXOAA W3 TIOOATBHBIX HKOJIOTHYECKUX MpobieM u obecreueHus
nepexofa K YCTOMYHMBOMY Pa3BUTHIO, PAIMOHAILHOMY HMCIOIB30BAHHUIO MPHUPOIHBIX
pecypcoB u (OPMHUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHUHN OMOJIOTMYECKUX 3HAHWUU B IEJIAX MOBBIMICHUS
o0Imel KyJbTYphl, €CTECCTBEHHO-HAyYHOH TpPaMOTHOCTH, KaK COCTaBHOM 4YacTH
(GYyHKIMOHATBHOM TPAMOTHOCTH OOydYarImmXxcs, G(OpPMHUPYEeMOH TpU HU3YUCHUU
OMOJIOTHH,

MOHUMAHUE CYIIHOCTH METOJIOB TIO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIL30BaTh MOJydaeMble 3HAHUS ISl aHAIHM3a U OOBSICHCHUS
SIBJICHUM OKPYXAIOLEro MUpa M MPOUCXOASIIUX B HEM HM3MEHEHUN, YMEHUE [eJaTh
000CHOBaHHBIC 3aKJIFOUCHHSI HAa OCHOBE HAYYHBIX (DaKTOB M HMMEIONIUXCS JTaHHBIX
C TICJTBIO TIOJTYYCHHMSI IOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CAMOCTOSATEIHLHO UCIIOJIB30BAaTh OMOJIOTHYECKUE 3HAHUS ISl PEIICHHUS
po0sieM B pealibHbIX KU3HEHHBIX CUTYaLIUSX;

OCO3HAHHWE IIEHHOCTH HAyYHOW JEATCIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOCKTHYIO U UCCIE0BATEIIbCKYIO ICSITEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CITIOCOOHOCTH K HETIPEPHIBHOMY OO0pPa30BaHUIO U CaMOOOpPa30BaHMUIO,
K aKTUBHOMY TIOJTYYCHHUIO HOBBIX 3HAHUI MO OWOJIOTUH B COOTBETCTBUHU C KM3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHble pe3yJbTaThl OCBOCHUS YyueOHoro mpeamera «buomorus»
BKJIIOYAIOT:  3HauMMble Uil  (OPMUpPOBAHMS  MHUPOBO33PEHUS  OOyYarolIUXCs
MEXAUCIUIUIMHAPHBIE (MEXIIpEJAMETHbIC) OOIIeHAYyYHbIE TMOHSATHSA, OTPaXKAIOUIUE
IIEJIOCTHOCTh HAYYHON KapTUHBI MUpA U CHEIU(UKY METO/I0B MTO3HAHUS, UCTIOJIH3YEMBIX
B €CTECTBEHHBIX HayKaX (BEIIECTBO, PHEPTHUsl, SIBIICHUE, MPOIECC, CUCTEMa, HAYUYHBIH
dbakT, TMNPUHLMUI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIeJOBaHUE,
HAOJTIOICHNE, M3MEPEHUE, IKCIIEPUMEHT U JPYTHUE); YHUBEPCATbHBIE yUeOHbIC TCUCTBUS

(mo3HaBaTeNbHBIE, KOMMYHHKATUBHBIE, peryJISITUBHBIE), o0ecrieunBaroIINe
dbopmupoBaHre (PYHKIIMOHAIBHOW TPAaMOTHOCTH M  COIMAIBHOW  KOMIIECTEHIIUU
00yyYaroIuXCs; CIIOCOOHOCTD 00yJaroIIIXCsI HCIO0JIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MHPOBO33PCHUECCKHME 3HAHUS M YHUBEpPCAJIbHbIC YUYCOHBIC
JICVCTBUS B IMMO3HABATEIBHOM U COIUAIBHOW MPAKTHKE.
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B pesynbrare m3yueHus OMOJIOTMM Ha YPOBHE CpemHEro oOIiero oopa3zoBaHus
y oOyuatomerocsi 0yayT chopMUpOBaHbI MO3HABATEIbHBIE YHHUBEpCAIbHBIE YueOHbIC
JENUCTBUSA, KOMMYHUKATHBHBIE YHUBEpCAJIbHBIC Y4eOHbBIE JCUCTBUS, PETYJIATUBHBIC
yHUBEpCaIbHBIC YICOHBIC ICHCTBUS, COBMECTHAS JEATEITHHOCTD.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIEe HeilCTBHUSA
ba3zoBble jornyeckmne 1eHCTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U aKTyaJM3UpOBaTh MpoOIeMy, paccMaTpUBATh
€€ BCECTOPOHHE;

MCITI0JIB30BaTh IPU OCBOEHUM 3HAHUN NPHUEMBI JIOTMYECKOTO MBIIUIEHUS (aHAIU3a,
CUHTE3a, CpaBHEHUS, Kiaccuukamuu, 0000IIeHNUs ), PACKPHIBATH CMBICT OMOJIOTHUECKUX
NOHATUH (BBIACNATh UX XapaKTepHbIEC IMPU3HAKH, YCTAaHABIMBATH CBS3U C JIPYTUMU
MOHSATUSIMU);

ONPENENATh LEJN AeATEIbHOCTH, 3a/1aBasi NapaMeTPbl U KPUTEPHUH UX JTOCTUKEHUS,
COOTHOCHTB PE3YJIbTAThI IEATEIBHOCTH C OCTABIEHHBIMU LIEISIMU;

MCIIOJIb30BaTh OMOIOTUYECKUE TOHATHS sl 00BsCHEHUS (PAKTOB U SIBICHUN KUBON
PUPO/IBI;

CTPOUTH JIOTUYECKHE PACCYk ACHUS (MHAYKTHUBHBIE, 1€IyKTUBHbBIE, [10 aHAJIOTUN),
BBISIBISITh  3aKOHOMEPHOCTHM W NPOTUBOPEUYUS B PACCMATPUBAEMBIX SIBJIICHUSIX,
(GopMyIIMpPOBATh BHIBOJBI U 3aKIHOUCHHUS;

OPUMEHATh CXEMHO-MOJEIBHBIE CPEACTBA ISl MPEACTABICHUS CYIIECTBEHHBIX
CBA3€H M OTHOLIEHUU B U3y4aeMbIX OMOJOTMYECKUX OOBEKTAX, & TAKKE MPOTUBOPEUNI
Pa3HOI0 POJia, BHISIBJICHHBIX B Pa3IUYHbIX HHPOPMALIMOHHBIX HCTOYHUKAX;

pa3zpabaTbiBaTh IUJIaH pELIEHUS MpoOJeMbl € Y4E€TOM aHalIM3a HMEIOLIUXCS
MaTepHaAJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESTEIbHOCTb, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKHU NOCIEACTBUN JEATEIbHOCTH;

KOOPJMHUPOBATh U BBHINOJIHATH PabOTy B YCIIOBUSAX PEATbHOTO, BUPTYaJIbHOTO U
KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBILUIEHUE IPU PEILIEHNUHN KU3HEHHBIX ITPOOJIEM.

ba3oBble nccienoBare/bCKHue 1eiCTBUA:

BJAJIeTh HaBbIKAMHU Y4YEOHO-HCCIEA0BATEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
HaBBbIKaMH pa3pelIeHus IpoodieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
IIOMCKY METOAOB PELICHHs] MPAaKTUYECKHUX 3a7ad, NPUMEHEHHUIO pPa3IMYHbIX METOJIOB
HO3HaHMS;

UCIOJIb30BaTh Pa3IMYHbIC BUbI ACSITEIBHOCTH 110 MOJIYYEHUIO HOBOTO 3HAHUS, €T0
UHTEPIIpETALNU, TPEOOPa30BaHUIO U IPUMEHEHHIO B YUEOHBIX CUTYalLUsAX, B TOM YHUCIIE
IIPU CO3/IaHUH YYEOHBIX U COLMATBHBIX IIPOEKTOB;

(dbopMHpOBaTh HAy4HBIA THUI MBILUICHUS, BIaJAE€Th HAyYHOW TEPMHUHOJIOTHEM,
KJIFOYEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BATENbHOMN N€ATEIbHOCTH
Y J)KU3HEHHBIX CUTYaLIUAX;
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BBISIBIIATH TIPUYHUHHO-CIICJICTBEHHBIE CBSI3U M aKTyaJIM3UPOBATh 33/1a4y, BBIJIBUTATh
TUNoTe3y €€ pelieHus, HaX0UTh apTYMEHTHI JUIsl JOKa3aTeIbCTBA CBOUX YTBEPIKICHUMH,
3a/1aBaTh MapaMeTPhl U KPUTCPUU PEIIICHHUS,

aHATM3UPOBATh TOJIYYCHHBIC B XOJE PEIICHUS 3aJa4M Pe3yJbTaThl, KPUTHICCKU
OIICHUBATh UX JJOCTOBEPHOCTH, IIPOTHO3UPOBATh H3MEHEHNE B HOBBIX yCIIOBHSX;

JaBaTh OICGHKY HOBBIM CHUTyalHsiM, OIICHUBAaTh TMPUOOPETEHHBINH  OIBIT,

OCYIIECTBJISTH IIeJICHANIPABICHHBIN MOUCK MEPEHOCa CPEACTB U CIIOCOOOB ACHCTBUS
B IIpo(heCCHOHATBHYIO CPENy;

yMETh TEPEHOCUTh 3HAHUS B I[IO3HABATEIBHYIO M MPAKTHYECKYI O0JacTH
KHU3HEACSITCILHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTelH;

BBIJIBUTATh HOBBIE HJICH, TIPEIJIaraTh OPUTHHAIBHBIC ITOAXObI U PEIICHUS, CTABUTH
POOJIEMBI U 33]1a4H, JIOMYCKAIOIINE aJTbTEPHATHBHBIC PEIIICHUS.

Pabora ¢ unpopmanueii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HH(MOpManuu (TEKCTe Y4eOHOro
ocoOwsl, HAyYHO-TTOMYJISIPHOM TUTepaType, OMOIOTUYECKUX CIOBAPSX U CIIPABOYHUKAX,
KOMIBIOTEPHBIX 0a3zax JaHHbIX, B VHTepHeTre), aHaIM3upoOBaTh WHGOPMALUIO
pa3IMYHBIX BUAOB U POPM MpEACTABICHUS, KpUTUYECKU OLICHUBATH €€ IOCTOBEPHOCTh U
HEMPOTUBOPEUYHBOCTb;

(bopMyIUpPOBATH 3aMPOCH U MPUMEHSTH PA3JIMYHBIC METObI MPU TMTOUCKE U 0TOOPE
Oouosyornyeckoi HHGOpMAIIMK, HEOOXOIUMOM JIJIsl BBITIOJHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTb  OMBIT  HMCHOJB30BaHUS  MH(OPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATH KYJbTYpy AaKTHBHOTO HCIOJB30BAaHUS PA3IUYHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATEILHO BBIOMPATh ONTUMAIBHYIO (DOpMY MpeicTaBIeHUs OUOIOTHIECKOM
uHdopmaruu (cxeMbl, rpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U IPYTOE);

MCITIOJIb30BaTh HAYYHBIN S3BIK B KAYECTBE CPEJCTBA MPH paboTe C OMOIOTHIECKOM
uHdopmalel: NpPUMEHITh XUMHUYECKHe, (PU3MYecKhe U MaTeMaTHYEeCKUE 3HAKU U
CUMBOJIBI, (OpMYJIbI, aO0OpeBUATYpPy, HOMEHKIIATYPY, UCTIOJIBb30BaTh U IPEOOPA30BHIBATH
3HAaKOBO-CHMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

BJIIJICTh HABBIKAMH PACIIO3HABAHUS U 3aIIUTHl MHPOpMaNuu, WHPOPMAIMOHHON
0€301acCHOCTH JTUYHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE AeHCTBUA

O0menue:

OCYIIIECTBIATh KOMMYHHKAIlUM BO BCeX cdepax >KWU3HHM, aKTUBHO Y4YacTBOBAaTh
B JIMAJIOTe WX JHUCKYCCHU IO CYIIECTBY OOCYXIaeMOl TeMbl (YMEHHE 3a/J1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXJEHHS OTHOCUTEJIBHO BBIMOJHEHUS MpeajiaraeéMon 3a1a4H,
YYHUTBIBATh MHTEPECHl M COTJIACOBAHHOCTh MO3WIUN JIPYTUX YYACTHHKOB JHUAJIOTa WA
JIUCKYCCHN);
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pacno3HaBaTh HeBepOalbHBIE CpeacTBa  OOIIEHUS, IMMOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEIMOCHUIOK BOSHUKHOBEHMSI KOH(MIUKTHBIX CHUTYallUid, YMETh
CMATYaTh KOH(GIUKTHI M BECTH TIEPETOBOPHI;

BIIAZICTh PA3IUYHBIMH CIIOCOOAMU OOIICHWS W B3aUMOJCHCTBUS, TOHMMATH
HaAMEPEHUS IPYTUX JIIOJEH, MPOSIBIATh YBAXKUTEIHHOE OTHOIICHHE K COOCCETHUKY H
B KOppeKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTHYHO U3JIATaTh CBOIO TOUKY 3PEHUS C UCIIOIh30BAHUEM S3BIKOBBIX
CPEICTB.

CoBMecTHasI 1€ATEJbHOCTD:

MOHMUMATh M UCIIOJIH30BATh MPEUMYIIIECTBA KOMaHAHOW U HHIUBUIYaTbHOW PaOOTHI
IPY pelIeHUU OMOIOTUYECKON MTPOOIeMbI, 000CHOBBIBATH HEOOXOAMMOCTh PUMEHEHHUSI
IPYIIOBBIX (HOPM B3aMMOJICHCTBUS MPU PEIICHUH YU4eOHOU 3a/1a4H;

BBIOMPATHh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBUH C YIETOM OOIIMX MHTEPECOB
¥ BO3MOXXHOCTEH Ka)KJIOTO WICHA KOJUICKTUBA;

MPUHUMATH 1IEJTM COBMECTHOM JESITEIIBHOCTH, OPTaHU30BBIBATh M KOOPIAUHUPOBATH
JCCTBHSA IO €€ TOCTH)KEHUIO: COCTABJIATH TUIAH JEHCTBHIA, paclipeieisTh PO C YUETOM
MHEHUW y9aCTHUKOB, OOCYKJIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KA4e€CTBO CBOETO BKJIAJla M KaXJOTO yYaCTHHKA KOMaHJbI B OOIIHIA
pe3yJIbTaT MO Pa3pabOTaHHBIM KPUTEPUSIM;

npeaiaraTh HOBBIC TPOEKTHI, OICHWBATH HJEH C TIO3UIMM  HOBU3HBI,
OPUTHUHATBHOCTH, TPAKTHUECKONW 3HAYNMOCTH;

OCYIIECTBIISITh TIO3UTHBHOE CTPATETHMUYECKOE MOBEJCHHUE B PA3JIMYHBIX CUTYaIUsX,
MPOSIBJISITH TBOPYECTBO U BOOOpaKEHUE, OBITh NHUIIMATUBHBIM.

PerynsiTuBHbIe YHUBEpPCAJbHbIC Y4eOHbIE 1eHCTBUSA

Camoopranusanus:

MCITOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JUIsl BBISBICHUS MPOOJEM U MX pelIeHUs
B )KU3HCHHBIX U YYCOHBIX CUTYAITUSX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUW 1I€JIEBbIE U CMBICIOBBIE YCTaHOBKU
B CBOMX JIEUCTBHUAX U MOCTYIKAaxX MO OTHOLIEHUIO K )KUBOW NMPHUPOE, CBOEMY 3J0POBBIO
U 3J0POBBIO OKPYXKaIOLIUX;

CaMOCTOSATEITLHO  OCYIIECTBIIATH TO3HABATEIBHYIO JICSITCIIBHOCTh, BBISBIISTH
npoOJsieMbl, CTaBUTh W (OPMYJIHUPOBATH COOCTBEHHBIE 3ajJaud B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH U KU3HEHHBIX CUTYaIIUSIX;

CaMOCTOATENILHO COCTAaBJISATh IUJIaH pPEUICHUs NpOoOJIeMbl C YYETOM HMMEHOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHHUI;

JIaBaTh OLICHKY HOBBIM CUTYalIUsM;

pacimupsaTh paMKH y4eOHOTO MTpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JieaTh OCO3HAHHBIM BHIOOP, apryMEeHTHUPOBATH €ro, OpaTb OTBETCTBEHHOCTb
3a pElICHHUE;
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OIICHUBAThH MPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (YOPMUPOBAHUIO M TPOSIBICHUIO LIUPOKON 3PYIUIIMU B Pa3HBIX
00NacTsAX 3HAHUM, IMOCTOSHHO IMOBBINIATH CBOW 00pA30BATENbHBI M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTb OLIEHKY HOBBIM CHUTyalMsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJIAJETh HABBIKAMHU IO3HABATEJIBHON pe(pIEKCMM KaK OCO3HAHUS COBEPIIAEMbBIX
JEUCTBUN U MBICIHUTENBHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIIOJIb30BATh
npu€mbl pedIEeKCUU JJIsl OLIEHKU CUTYAallMH, BBIOOpa BEPHOTO PELIEHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTHUBBI M apIyMEHTBI IPYTUX [IPU AHAIIM3€E PE3YJIbTaTOB AEATEIbHOCTH;

IIpunsiTue ced0s U APyrux:
IpUHUMATH ceOsi, TOHNUMAasi CBOM HEJIOCTATK! U JIOCTOMHCTBA;
IPUHUMATh MOTHBBI M @pTYMEHTBI APYTUX IIPU aHAIIN3€E PE3YIbTATOB JEATEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIMIMOKU;
pa3BUBATh CIOCOOHOCTH MOHUMATh MHP C TIO3UIUH JIPYTOTO YETIOBEKA.

INPEIAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIe pe3yabTaThl OCBOCHUSI CoJiepxaHus yueOHoro npeamera « buonorus»
Ha YriayOJIEHHOM YpPOBHE OPHEHTHUPOBAHBI Ha oOecreueHre Mpo(UIbHOTO OO0y4eHUs
oOyyarouxcst 6uonorud. OHM BKIIIOYAIOT: crienuduyueckue Juisi OMOJIOTUHM Hay4yHbIE
3HaHUS, YMEHUS U CHOCOObl JICCTBUI IO OCBOCHHUIO, HHTEPIpETAUU U
npeoOpa3oBaHUI0 3HAHUM, BUJIBI JIESITEIHHOCTH IO MOJYYEHUIO HOBBIX 3HAHUU U HX
NPUMEHEHUIO B PA3UYHBIX y4E€OHBIX, a TAKXKE B PEaTbHBIX JKU3HEHHBIX CHUTYaIlUsX.
[IpeaMeTHbIe pe3yabTaThl MPEICTABICHBI MO F0/IaM U3YUYEHUS.

[IpeameTHbIE pe3ysIbTaThl OCBOCHUS YueOHoro npeameta «buonorus» B 10 kiaacce
JIOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE€ W POJIM OWOJIOTUU B CHCTEME €CTECTBEHHBIX
HayK, B (DOPMUPOBAHHM E€CTECTBEHHO-HAYYHOW KApTHUHBI MHUpA, B MO3HAHUU 3aKOHOB
OpUPOABl W PEIIeHUH MpoOJeM pPaIMOHAIBHOIO MPUPOIONOIb30BaAHMS, O BKIIAJE
POCCHIICKUX U 3apyOCKHBIX YUEHBIX B pa3BUTHE OUOJIOTHH;

BIIQJICHUE  CHCTEMOW  OHMOJIOTMYECKMX  3HAHHWM,  KOTOpas  BKIIOYAET:
OCHOBOTIOJIAralOIINe OMOJIOTUYECKUE TEPMHUHBI M MOHATHUS (KU3HB, KJIETKA, OPraHU3M,
MeTaboJIM3M, TOMEOCTa3, CaMOPEryJIsiliis, CaMOBOCITPOU3BECHUE, HACIIEICTBEHHOCTD,
W3MEHUYMBOCTh, POCT W PAa3BHUTHE), OWOJOTHYECKHE TeopuH (KJIETOYHASI TEOPHs
T. lIIsanna, M. Ilnennena, P. BupxoBa, XpoMOCOMHAass TEOpHUs HACIEICTBEHHOCTH
T. Moprana), yuenus (H.M. BaBuiioBa — 0 1ieHTpax MHOT0O0Opa3usi M IPOUCXOKICHUS
KYJbTYPHBIX pAacTeHUM), 3aKOHBI (€IMHOO0Opa3usi MOTOMKOB IEPBOTO IMOKOJEHUS,
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pacuieTuieHusi, YWCTOThI TraMeT, He3aBUCMMOTO HacienoBanus [. Mennens,
TOMOJIOTHYECKHUX PAJIOB B HaciencTBeHHOM n3MeHunBocTd H.M. BaBuioBa), mpuHUHUIIBI
(KOMILJIEMEHTapPHOCTH);

BIIQJICHUE OCHOBHBIMH  METOJAMH HAYYHOTO  TIO3HAHUS, HCIOJIb3yEeMbIX
B OHOJIOTMYECKUX MCCJICJAOBAHUSAX KUBBIX OOBEKTOB (OmUCaHUE, HW3MEpEHUe,
HaAO0JII0/ICHNE, SKCTICPUMEHT);

YMEHUE BBIJICIATh CYIICCTBEHHBIC NPHU3HAKH: BUPYCOB, KJIETOK MPOKAPHOT H
AYKapUOT, OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPTraHU3MOB, B TOM 4YHCJIe OaKTEpuH,
rpu0OB, pacTEHWM, JKUBOTHBIX W YEJOBEKa, CTPOCHHUS OPraHOB M CHUCTEM OPTaHOB
pacTEHUi, XKUBOTHBIX, 4YEJIOBEKa, MPOIECCOB >KU3HEICATCIBHOCTH, MPOTEKAIOIIUX
B OpraHu3Max pacTeHH, )KUBOTHBIX M YeOBEKa, OMOJIOTHYECKUX MPOIECCOB: 0OMEeHa
BelIeCTB (MeTaboJu3M), TpEBpaAIleHUsT DSHEPruH, OpOXKEeHUs, aBTOTPOGHOTO U
reTepoTpoPHOro TUMOB MNHUTAHMS, (POTOCHMHTE3a M XEMOCHHTE3a, MHUTO3a, Meno03a,
ramMeToreHeza, JMOpUOTeHe3a, IOCTAIMOPHUOHAIBLHOTO  Pa3BUTHS, PA3MHOMKEHUS,
WHJVMBUAYAJIbHOTO Pa3BUTUS OpraHu3Ma (OHTOr€HE3a), B3aMMOJCHCTBUS TEHOB,
reTepo3nca, UCKYCCTBEHHOTO 0TOO0pa;

YMEHUE YyCTaHABJIMBATh B3aUMOCBS3M MEXKIAYy OpPraHOMJAMH KJIETKH W UX
GYHKIHUSIMH, CTPOCHUEM KJIETOK Pa3HBIX TKaHEH M UX (PYHKIUSIMH, MEXKITY OpraHAMH U
CHUCTEMaMU OpPraHOB y PAacCTEHUM, KMBOTHBIX M 4YEJOBEKAa U UX (YHKIMIMHU, MEKIY
CHUCTEMaMU OpPTraHOB W WX (YHKIHMSIMH, MEKIY dTanmaMud OOMEHa BEIISCTB, dTaraMu
KJIETOYHOTO IMKJIAa M >KU3HEHHBIX ITUKIOB OPTraHU3MOB, dTanamMu 3MOPHOHAIBHOTO
Pa3BUTHS, TCHOTUTIOM B (PEHOTUIIOM, (DEHOTUTIOM H (PaKTOpaMH Cpejibl OOUTAHMUS;

YMEHUE BBISBISATh OTIUYUTEIbHBIE TPU3HAKA KUBBIX CHCTEM, B TOM YHCIIC
pacTeHuM, )KUBOTHBIX U YEJIOBEKA;

YMEHHE  MCIOJIb30BaTh  COOTBETCTBYIOIIME  ApPryMEHThI,  OHUOJOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY [UISl JIOKAa3aTeIbCTBA POJCTBA OPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIII;

yMEHHE peniaTh OMOJIOTHYECKHEe 33a/1a4M, BBISIBISTH MPUUYNHHO-CIICJICTBEHHBIE CBSI3U
MEXIY MCCIIeTyeMbIMH OMOJIOTUYECKUMH MPOLIECCAMU U SIBIICHUSMH, JI€JIaTh BHIBOJIBI U
MPOTrHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBINOIHATH JJA0OPATOPHBIE U MTpaKTUYECKue paboThl, COOII0ATh MpaBUIIa
pu paboTte ¢ yueOHBIM U 1a00pPaTOPHBIM 000PYIOBAHHUEM;

YMEHHUE BBIJIBUTATh TMIIOTE3bI, MPOBEPATh UX IKCIEPUMEHTAIBHBIMUA CPEACTBAMM,
dbopMyIHpys 1eNb WCCICIOBAHUS, aHATM3UPOBATh TIOJYyUYCHHbBIE PE3yIbTaThl M JCNIaTh
BBIBOJIBL;

YMEHHE Yy4YacTBOBATh B Y4YEOHO-UCCIIENOBATENbCKOW paboTe 1o OHOoJIOTHH,
HKOJIOTHH U MEAMIIMHE, MPOBOIUMOM Ha 0a3e MIKOJbHBIX HAYYHBIX O0IIECTB, U IMyOIMYHO
MPEICTABIIATH MOJTYYEHHBIE PE3YyIbTaThl HA YYCHUUECKUX KOH(EepEeHIINSIX;

yMEHUE OILIEHUBATh ITUYECKHUE ACIEKThl COBPEMEHHBIX HCCIEIOBaHUI B 00JacTH
OWoJIOrMM W MEIULMHBI  (KJIOHMPOBAHWE, MCKYCCTBEHHOE  OIUIOJIOTBOPEHHUE,
HaIpaBJICHHOE U3MEHEHUE T€HOMA U CO3/IaHNe TPAHCTEHHBIX OPTaHU3MOB);
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YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oynaymiedl mpodeccruoHaaIbHOMI
JEeSATEIbHOCTH B 00JacTH OHWOJIOTHH, MEIWIMHBI, OWOTEXHOJOTHH, BETCPUHAPUH,
CEJIbCKOTO XO3SMCTBA, MHINEBOH MPOMBINIJICHHOCTH, YIUIYOJSATh IO3HABATEIBHBIN
WHTEpEC, HANpaBJICHHBIH Ha OCO3HAHHBIK BHIOOP COOTBETCTBYIONICH mpodeccun u
NpOAODKeHWE  OMOJOTHYEeCKOro  oOpa3oBaHWsT B OpraHU3alUsAX  CPEIHETO
po(heCCUOHATTLHOTO U BBICIIIET0 00pa30BaHMs.

[IpenMeTHbIe pe3ynpTaThl OCBOEHUs yueOHOTro mpenmMera «buonorus» B 11 kiaacce
JOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE€ U POJIM OUOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (OPMHUPOBAHMM COBPEMEHHOMW €CTECTBEHHO-HAy4YHOW KapTUHBI MHDA,
B MO3HAHUM 3aKOHOB MPUPOJBI U PEHICHUU DKOJOTHYECKUX MPOOJEeM 4YesIOBEUeCTBa, a
TaKXe B PEIICHUH BOTIPOCOB PAllMOHAIBLHOIO IPUPOJIONOIB30BaHUS, U B (HOPMUPOBAHUU
LHEHHOCTHOTO OTHOILEHMSI K IPHUPOJAE, OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUUCKHX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHE BJIQJIETh CHUCTEMOM OHMOJIOTMYECKMX 3HAHUW, KOTOpas BKIHOYAET
ONpEe/ICJICHHS] ¥ MMOHUMaHUE CYIIIHOCTU OCHOBOMOJIATAIOIINX OMOJIOTHYECKUX TEPMUHOB
U TMOHATHH (BHUI, dKOCUCTeMa, Ouocdepa), OMOJIOrHYecKre TEOpuH (IBOIIOLMOHHAS
teopust Y. JlapBuHa, cuHTeTnyeckas Tteopus 3Bosonuu), yuyenus (A.H. Cesepuosa —
0 MyTAX M HampaBlieHUsX sBojronuu, B.M. Bepnaackoro — o Ouocdepe), 3aKOHBI
(renetuueckoro paBHoBecusi Jx. Xapau u B. BailinGepra, 3apojbliiieBoro cxojcTBa
K.M. bapa), npaBwia (Munumyma FO. JIuOuxa, 3K010rHnYecKo mupamuibl SHEPrUn),
runotesbl (runore3a «mupa PHK» V. ['unbepra);

YMEHHE BJIQJICTh OCHOBHBIMM METOJIaMH HAYYHOI'O TO3HAHUS, HCIOJIb3yEeMbIMU
B OHOJOTHYECKUX MCCICAOBAHUAX JKUBBIX OOBEKTOB M HDKOCUCTEM (OIHUCAHMUE,
U3MEepeHue, HaONIoJeHue, JKCIEPUMEHT), CIOCO0aMU BBISBJICHUS UM OLICHKHU
AHTPOIIOTEHHBIX U3MEHEHUH B MPUPOJIE;

YMEHHE BBIACISITH CYIIECTBEHHbIC MPU3HAKU: BUI0B, OMOT€0IIEHO30B, SKOCUCTEM U
ounochepspl, CTAOUIU3UPYIOLIETO, ABUKYILErO U pa3pbIBaIOIIET0 €CTECTBEHHOTO 0TOODA,
aJUIONATPUUYECKOTO U CUMIIATPUUYECKOTO BUA000pA30BaHUsl, BIUSHUS JBUKYIIUX CHII
HBOJIIOLMM HA TeHO(POHJ MOMYJSIUH, NPHUCIOCOOJIEHHOCTH OpPraHu3MOB K Cpele
oOuTaHus, yepelOoBaHUs HAINpPaBICHUM 3BOJIIOIMU, KPYrOBOPOTA BEILIECTB M IMOTOKA
SHEPTUM B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3AUMOCBSI3U MEXK/Ty MPOLECCAMH 3BOJIIOIUU, ABUKYIIUMU
CUJIaMU aHTPOMOreHe3a, KOMIIOHEHTAMU PA3IMYHBIX IKOCUCTEM W MPUCIOCOOICHUSIMU
K HUM OpTaHU3MOB;

YMEHHE BBISBIATH OTJIUYUTEIbHbBIEC TPU3HAKU KUBBIX CUCTEM, MPUCTIOCOOJIEHHOCTh
BUJIOB K cpejfie oOuTaHus, a0MOTUYECKUX U OMOTHYECKHX KOMIIOHEHTOB 3KOCHCTEM,
B3aMMOCBSI3€1 OpPraHu3MoOB B COOOIIECTBAaX, AHTPOMOTC€HHBIX U3BMEHEHUM B 9KOCUCTEMAX
CBOCH MECTHOCTH;

YMEHUE  UCIOJIb30BaTh  COOTBETCTBYIOIIME  aApPryMEHTHI, OHMOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIUKY JUJISl JOKAa3aTEIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
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CHUCTEMATUYECKUX TPYII, B3aUMOCBSI3M OPTraHW3MOB U CpPEIbl OOUTAHUS, €IUHCTBA
4eJI0OBEUYECKHX pac, HEOOXOAUMOCTH COXPAHEHUS MHOT00Opa3Hsi BUIOB U DKOCHCTEM KaK
YCIIOBUS COCYIIIECTBOBAHUS TIPUPOIBI U YETIOBEUECTBA;

yMEHUE peniaTh OMOJIOTHUECKHE 33a/1a4H, BBISIBISITH IPUUNHHO-CIICJICTBEHHBIE CBSI3U
MEXIY MCCIIeTyeMbIMH OMOJIOTUYECKUMH MIPOLIECCAMH U SIBIICHUSMH, JI€JIaTh BHIBOJBI U
MIPOTHO3bI HA OCHOBAHUY TOJIYYCHHBIX PE3YyJIbTATOB;

YMEHHE BBITOTHSITH J1a00paTOPHBIC U MPAKTUIECKHE PabOTHI, COOMI0ATh MTpaBUIa
npu paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0OBaHHEM;

YMEHHE BBIJIBUTATh THIIOTE3bI, TPOBEPATH UX IKCIIEPUMEHTAIBLHBIMUA CPEIICTBAMH,
dbopMynupys 1eTh UCCIEeIOBaHMS, aHAIM3UPOBATh MOJyUYEHHBIC PE3yNbTAaThl U JeNaTh
BEIBOJIBL;

YMEHHE Y4YacTBOBaTh B Y4eOHO-HCCIIEIOBATEIbCKOW paboTe 1o OuojIorud,
IKOJIOTUH U MEIUITMHE, TIPOBOUMOMN Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U IMyOJIMYHO
IPECTaBIISITh MOJIYYCHHBIE PE3yIbTaThl HA yUEHUYECKUX KOH(PEPECHIINAX;

YMEHHE OICHUBATh THUIIOTE3bI U TEOPUU O MPOWCXOXKICHUM >KU3HH, UeIOBEKa W
YelI0OBEYECKMX pac, O TMPHYMHAX, IOCIEACTBUAX M CHOCO0ax MperoTBpAICHUS
rJ100aIbHBIX U3MEHEHHUH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mnpodeccruoHanbHON
JESTEIHOCTH B 00JIACTH OWMOJIOTHH, SKOJOTHH, MPHUPOJONOIL30BaHUs, MEIHUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHM, CEIbCKOrO XO3SHCTBA, MHILEBOMN
NPOMBIIUICHHOCTH,  YIAyOnsATh  TO3HABATENBHBIM  WHTEpPEC,  HANpPaBICHHBIN
Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIONICH Mpodeccuu 1 MpoIoKeHHEe OMOIOTHIECKOTO
o0pa30oBaHMs B OpraHU3aUAX CPEIHEro MPOPECCHOHATHLHOTO U BBICIIETO 00pa30BaHusl.
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10 KJIACC
No HaumenoBanue tem | KomnuectBo OCHOBHBIE BUJIBI AEATEIBHOCTH
[IporpammHoe conepkanue
/1 y4eOHOr0 npeamMera 4acoB o0yJarommxcst

1 Tema «buo0JIOTHA KaK HAYKA)

1.1 | buonorus kak
KOMILIEKCHAs HayKa
1 KaK 4acTh
COBPEMEHHOTO
oOImrecTBa

1

CoBpeMeHHas 6uoJiorus —
KOMIUIEKCHas Hayka. Kparkasa ucropus
pa3BuTHs Ouonoruu. buonornueckue
HayKH{ U U3y4aeMble UMHU POOIEMBI.
DyHIaMEeHTalbHbIC, IPUKIIAIHBIC U
MMOWCKOBBIE HAYYHbBIE UCCIIEAOBAHUS

B OMOJIOTHH.

3Hadenue 6uosoruu B GOPMUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHbsl mupa. [Ipodeccun,
CBsI3aHHBIC C OMoONOTHEH. 3HAUYCHHE
OMOJIOTHY B IPAKTUIECKOM
NEATEIbHOCTH YEIOBEKA: MEAULIMHE,
CEIIBCKOM XO3S5IMCTBE,
[IPOMBIIIJIEHHOCTH, OXPaHE MPUPOJIBL.
JemoHcTpanuu

[MopTpeTtnl: Apucrorens, Teodpacr,
K. JIunnen, JK.b. Jlamapk, Y. [{apBuH,
V. T'apsen, I'. Mennens,

B.N. Bepnanckuii, 1.I1. I1aBnos,

PackpsiBaTh cofepkaHUE TEPMUHOB U
MOHATUI: HAYYHOE€ MUPOBO33PEHNUE,
Hay4Hasl KapTHHA MUPA, HAYYHbIN
METO/I, TUTIOTE3a, TEOPHUSI, METOIbI
MCCIIEIOBAHUS.

XapakTepru30BaTh OMOJIOTHIO KaK
KOMILUIEKCHYIO HayKy, €€ MECTO U POJIb
CpeaH IPYyTUX €CTECTBEHHBIX HAYK.
OueHnBaTh BKJIaJ OT€YECTBEHHBIX
YUYEHBIX B Pa3BUTUE OMOJIOTUH.
OneHuBaTh Pob OMOTOTUIECKUX
OTKPBITUM U UCCIEAOBAHUN B Pa3BUTUU
HayKH U IPAKTUYECKON AEATEIbHOCTU
JO/IEH.

[lepeuncnsars mpodeccun, CBSI3aHHBIC
C COBPEMEHHOM OMOJIOTHEH.
[IpuBOINTH TPUMEPHI PAKTUYECKOTO
WCIIOJIb30BAHUS JOCTHIKEHUN OMOJIOTUN
B MEJIMIIMHE, CEJIbCKOM XO35UCTBE,
MPOMBIILIEHHOCTH U OXPaHE MPUPOIbI
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N.N. MeunukoB, H.. BaBuios,

H.B. Tumodees-Pecosckuid,

JIx. Yorcon, ®@. Kpuk, /I.K. benses.
Ta6auupl ¥ cxeMbl: «CBSI3b OMOJIOTHH
C IpyrumMu Haykamm», «Cucrema
OMOJIOrMYECKUX HAYK»

Htoro wacos o teme |
2 Tema «/KuBble cUCTEeMBbI M UX U3yYCHUE
2.1 | ’)KuBble cucteMbl U UX | JKuBble cCTEMBI KaK IPEAMET PackpeiBaTh conepxaHue TEPMHUHOB

CBOMCTBa

u3zydeHust onosoruu. CBOMCTBA KUBBIX
CHCTEM: €IMHCTBO XMMHYECKOTO
COCTaBa, JUCKPETHOCTh U IIEJIOCTHOCTb,
CJI0’KHOCTb U YHOPSIAOYEHHOCTD
CTPYKTYPBbl, OTKPBITOCTb,
caMOOpraHu3aIus,
CaMOBOCITPOU3BE/ICHHE,
pa3IpaKuMOCTh, USMEHYUBOCTb,

POCT W pa3BUTHE.

JdeMoHCcTpanuu

Tabauib! U cXeMbl: «OCHOBHBIE
MIPU3HAKU KU3HW», «bruonornueckue
cucTeMbl», « CBOMCTBA JKUBOM
MaTepUum»

Y TIOHSTHUM: )KMBasi CUCTEMA, SJIEMEHT,
MOJICUCTEMA, CTPYKTYPA; OTKPBITOCT,
BBICOKas YIOPSIJOYEHHOCTb,
YIPABIAEMOCTh, UEPAPXUUHOCTD.
XapakTepusoBaTb CTPYKTYpPY U
CBOMCTBA KMBBIX CUCTEM, OTJIMUMS
XHMHYECKOT'O COCTaBa 0OBEKTOB JKUBOU
Y HEXKUBOW MPUPOIBI, OOIITUN MIPUHIIUI
KJIETOYHOW OpTraHU3aIuU )KUBBIX
CHUCTEM.

CpaBHUBaTh OOMEHHBIE MPOLIECCHI

B HEXKUBOU U KUBOU IPUPOJIE;
pACKpBIBATh CMBICI PEAKIINI
MeTadoIM3Ma.

OOBICHATE MEXAHU3MBI
CaMOpPETYJISLINU )KUBBIX CUCTEM
PAa3JIMYHOTO UEPAPXUUYECKOTO YPOBHS;
PacKpbIBaTh CYyTh IPUHILIUIIOB
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ITOJIOKATEIIBHON Y OTPULIATEIIBHOU
0oOpaTHOM CBSI3H.

AHaJIM3UpPOBaTh CBOICTBA
CaMOBOCIIPOU3BEIEHUS, POCTA U
pa3BUTHS OPTaHU3MOB

2.2

YpoBHEBas
OpraHu3aIus KUBBIX
CHUCTEM

YPpOBHM OpraHu3aluy KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KIIETOYHBIH,
TKAHEBBIN, OPraHU3MEHHBIN,
MOIYJISILIMOHHO-BUI0BOM,
HKOCUCTEMHBIH (OMOTEOIIEHOTUYECKHUIA),
ouocdepnsiit. [Tporeccs,
MIPOUCXOISIINE B KUBBIX CUCTEMAX.
OcHOBHBIE ITPU3HAKH KUBOTO. JKU3Hb
Kak (hopMa CyIIeCTBOBAHUS MAaTEPHUH.
Haykwu, n3yyaromme xKuBble CUCTEMBI
Ha Pa3HbIX YPOBHIX OPraHU3ALNY.
N3yuenue xxuBbIX cucteM. MeTo bl
ouonornyeckoi Hayku. HaGmronenue,
MU3MEPEHUE, IKCIIEPUMEHT,
CHUCTEMAaTHU3alUsl, METAAHAIN3S.
[ToHsiTHE O 3aBUCUMON Y HE3ABUCUMOM
nepemeHHou. [InannpoBanue
skcnepuMeHnTa. [locranoBka u
npoBepka runore3. Hynesas runoresa.
ITonsTHE BHIOOPKH H €€
JI0CTOBEPHOCTH. Pazbpoc

B OMOJIOTHYECKUX NaHHbIX. OlIeHKa

PackpsiBaTh coiep:kaHle TEPMHUHOB U
MOHATUI: OOMEH BEIIECTB U
MIPEBPALLEHNUE SHEPTUH,
CaMOBOCIIPOU3BEEHUE,
caMOpeTyJIsiLusl, pa3BUTHE, )KU3Hb,
Hay4HbIN (haKT, HAYUHBIN METOI,
npo0JieMa, TUIIOTE3a, TEOPHs, PABUIIO,
3aKOH.

[lepeuncnsiTh NpU3HAKU KUBOTO.
XapakTepu3oBaTh OCHOBHBIE YPOBHHU
OpraHU3alllH KUBBIX CUCTEM U METOBI
OMOJIOTMYECKUX UCCIETOBAHUM.
OnuceBaTh OCOOCHHOCTH,
XapaKTepHBIE I KAKI0T0 YPOBHS
OpraHU3alllU KUBOTO.

Ha3piBaTh HayKH, U3y4aroNIue 5KUBbIC
CUCTEMBI Ha Pa3HbIX YPOBHIX
OpraHU3alHu.

CpaBHUBaTh MEX]y COOO0I KUBBIC
CHUCTEMBI pa3HbIX YPOBHEHN
OpraHU3alyy U POUCXOAIINE B HUX
MPOLIECCHI.

44



OdenepanpHas pabovas nporpamma | buonorus. 10-11 kimaccsr (yriayOnéHHBIA yPOBEHB)

JOCTOBEPHOCTH MOJTYYEHHBIX
pe3ynbpTaroB. [[puunHbI HCKaXKEHUS
pe3yJIbTaTOB SKcniepuMeHTa. [lonstue
CTaTUCTHUYECKOTO TECTA.
JdeMoHCcTpanuu

Tabauibl v cxeMbl: «YpOBHU
OpraHu3alyu KUBOM MPUPOIBD»,
«CTtpoeHue )KUBOTHOM KIIETKNY,
«TkaHM )KUBOTHBIXY», «CHUCTEMBI
OpPraHOB YEJIOBEUYECKOTO OPraHU3May,
«buoreoneno3y», «buocdepay,
«MeTtobl U3y4eHHUs )KUBOU IPUPOIBLY.
Oo6opynoBanme: 1abopaTopHOe
o0opyI0BaHUE AJIs IPOBEACHUS
HAOI0ICHUH, U3MEpPEHUH,
JKCIIEPUMEHTOB.

IIpakTuyeckasi padora
«/cnonp30BaHuE pa3InuHbIX METOJOB
IIPU U3YYEHUHU KUBBIX CUCTEM).

Iloka3pIBaTh pOJIb TUIIOTE3 U TEOPUH
B (D)OPMUPOBAHUH €CTECTBEHHO-
HAay4YHOM KapTHHBI MUPA

Htoro yacos 1o Teme
3 Tema «buosiorust KJIeTKkmw»
3.1 | Ucropust OTKpHITUS U Knerka — ctpykrypHO- PackpriBaTh coziepxaHre TEPMUHOB U

N3YYCHUA KIICTKH.
Knerounas TCOpUA

(GyHKIMOHAIbHAs €JUHULIA )KUBOTO.
HcTopust OTKpBITHSL KIIETKH.

Pabotsl P. I'yka, A. JleBenryxka.
Kinerounas teopus (T. llIBanH,

M. llneitnen, P. BupxoB). OcHOBHbIE

TOHATHUM: KJIETKA, OPraHeIIbl,
AYKapHOThI, TPOKAPUOTHI, BUPYCHI,
UTON0TUS (KJIETOYHAsE OMOJIOTHs),
KJIETOYHAsl TEOPUSL.
XapaxkTepuzoBaTh OCHOBHBIE ITAIlbI
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ITOJIO’KEHMS] COBPEMEHHOM KJIIETOYHOU
TEOPUHU.

JlemoHCcTpanuun

IToptpersl: P. I'yk, A. JleBenryk, T.
[IIBann, M. llneitaen, P. Bupxos, K.
M. bap.

Ob0opynoBaHme: CBETOBOM MUKPOCKOIT,
MHUKPOIpPENnapaTbl PpACTUTEIbHBIX,
KUBOTHBIX U OAKTEpUATILHBIX KIJIETOK

pPa3BUTHA IUTOJOTUM KaK HAYKHU U €€
oopmiieHnE B KJICTOYHYIO
OHOJIOTHIO.

[Toka3bIBaTh BKJIa/ yYEHBIX-OMOJIOTOB
B U3yYECHUE KIETOYHOIO CTPOCHUS
OpPraHHU3MOB.

[lepeuncnsaTb OCHOBHBIE TIOJIOKEHUS
KJIETOYHOM TEOPUH, OOBICHATH €€ POJib
B (D)OPMUPOBAHUH €CTECTBEHHO-
HAay4YHOU KapTUHBI MUpA.

[IpuBOINTE NOKA3aTENBCTBA

pPOJICTBA OPTaHU3MOB

C HCIIOJIb30BAHUEM I10JI0KECHUN
KJIETOYHOU TEOPHUU

3.2

MeToasl
MOJIEKYJISIPHOU U
KJIETOYHOM OMOJIOTUH

MeTtoabl MOJIEKYJISIPHOU U KJIETOYHOU
OMOJIOTHH: MUKPOCKOTIHS,
xpomarorpadus, 37eKTpodopes, METOT
MEYEHBIX aTOMOB, MU PepeHnnanTLHoe
HeHTpUu(yrupoBaHue,
KyJIbTUBHPOBAHHUE KIIETOK.

H3yuenue pukcuposanHvlx Kiemox.
DJeKTpOHHAs MUKPOCKOITHSI.
Kongokanvnasa muxpockonus.
Bumanvnoe (npusicusnennoe) usyuenue
KAemoK.

JlemoHCcTpanumn

PackpriBath copepkaHne TEPMUHOB U
HOHSATHI: MUKPOCKOITUPOBAHHUE,
IPUTOTOBJICHHUE CPE3OB,
muddepeHuranbHOe OKpaIIMBaHNE,
xpomatorpadus, d1eKTpodopes, MeTo
MEUYEHBIX aTOMOB, IEHTPU(YTUPOBAHHE,
METOJ KyJIbTYphI KJIETOK U TKaHEH,
MeTo pekomOrHaHTHBIX JIHK.
XapakTepu30BaTh OCHOBHBIE METOIbI
U3Yy4EHHUS KUBOU MPUPOIBI.

I'oToBUTH BpeMEHHBIE
MUKpOIIpenapaThl, pacCMaTpUBaTh UX
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Tabauiiel u cxembl: «CBETOBOM
MUKPOCKOI, « DIIEKTPOHHBIM
MUKpOCKO», «cTopust pa3BUTHs
METOJI0B MUKPOCKOTIUNY.
Ob6opynoBaHme: CBETOBON MUKPOCKOIT;
MUKpPOTIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX M OaKTepUATIbHBIX KIIETOK.
IIpakTuyeckas padora

«M3yuenne MeTo0B KIETOUYHOU
ouosioruu (xpomarorpadus,
anextpodopes, auddepeHimaiLHoe
nenrpudyruposanue, [T11P)»

B CBETOBOI MHKPOCKOTI U JCJIaTh
OIHCaHueE.

OOBSICHATB ¥ COONTIOAATH MPaBUIIA
TEXHUKHA MUKPOCKOITUPOBAHUS

Hroro vacos no reme 2
4 | Tema « XuMH4YeCKAs OPraHU3ANUSA KICTKID)
4.1 | Xumudeckuii cocTaB 2 XUMHUUYECKHI COCTaB KJIETKH. Makpo-, | PackpsiBaTh cojep:kaHue TEPMUHOB U

KieTku. Boma n
MHHEPaIbHbIE
BEIIEeCTBa

MHKpPO- U YJIbTPAMHUKPOIJIIEMEHTHI.
Bopna u €€ ponp kak pacTBOpHUTENS,
peareHTa, y4acTue

B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOPETYAUNN. MUHEpaIbHBIE
BEII[ECTBA KJIETKU, UX OMOJIOTHYeCKast
poJb. Poib KaTHOHOB U AaHUOHOB

B KJIETKE.

JdemoHcTpanuu

Juarpammel: «Pacnipenenenue
XUMHYECKUX PJIEMEHTOB B HE)KUBOM
npupone», «Pacupenenexue

MOHSATHUH: JIEMEHTBI-OMOTEHBI, TUTIOJIb,
BOJIOPOJIHAS CBSI3b, TUAPODUIHLHOCTD,
ruipohoOHOCTh, TYProp, MUHEPAJIbHBIC
BeIlleCTBA, OyPepHbIC CUCTEMBI,
AHUOHBI, KATHOHBI.

[TepeuncnsaTb 0COOCHHOCTH
XUMHUYECKOTO COCTaBa KIIETKHU.
PaznmnuaTte Makpo-, MEKpO- U
YIBTPAMUKPOIIEMEHTBI, BXOISIIIHIE

B COCTaB JKHBOTO M UX POJIb

B OpraHu3Me.

XapakTepru30BaTh CTPOCHHE U CBOHCTBA
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XAMHAYCCKHX DJIEMEHTOB B JKUBOU
MIPUPOJIEY.

Ta6mwmier u cxembr: «Ilepuognyueckas
Ta0INIa XUMHUYECKHUX JIEMECHTOBY,
«CtpoeHue MOJIEKYJIbl BOJIBI»,
«BelecTa B COCTaBE OPraHUu3MOBY

BOJIbI; OOBACHSTH IPUUUHBI €€ 0COOBIX
CBOMCTB M ()yHKIIUU B KIIETKE.
[Toka3biBaTh poJib KATHOHOB U AHMOHOB
B 00€CIIeYeHNHU MPOIECCOB
KU3ZHEAEATEIbHOCTU (OCMOPETYJIALINS,
CO3/IJaHUE€ MEMOPAHHOTO MOTEHIIUAIA,
peryJsnus paboTbl OEIKOB), pabOThI
Oy(depHBIX cUCTEM.

YcTanaBnuBaTh B3aMMOCBSI3b CTPOCHHUS
1 QYHKIIUY HEOPTAaHUYECKUX BEIIESCTB
KJICTKH

4.2

Opranunueckue
BEILIECTBA KIETKU —
Oenku

Opranudeckue BEIecTBa KICTKH.
buonornueckue nonumepsl. benku.
AMUHOKHCIIOTHBIA COCTaB OCIIKOB.
CTpyKTyphl OEIKOBOI MOJICKYJIBI.
[lepBuuHnas cTpykTypa 6enka,
MeNTHIHAS CBA3b. BTopuuHas,

TPETUYHAs, YeTBEPTUYHAS CTPYKTYPBI.

Henartyparus. CBoiicTBa OEIKOB.
Kinaccuduxanus 6enkoB.
buonornueckue QyHKIHH OETKOB.
Ilpuonwi.

JlemoHcTpanuu

IToptper: JI. [lonuHr.

Tabmuier u cxembl: «CTpoeHHE
MOJIEKYJIbI 0enKa», « CTpyKTypbl
OEJIKOBOW MOJIEKYJIBI.

PackpbiBaTh cofep:kanue TEPMUHOB U
MOHSATUI: MOHOMEPHI, TOJIUMEPHI, OEIIOK
(IpoTeuH), NeNnTUa, aMUHOKHCIIOTA,
NEeNTUIHAS CBA3b, OJIUIETITH],
JIeHaTypalus, peHarypaunus,
TJI00YJIsIpHBIC U PUOPUILISIpHBIE OCIIKH,
MIPUOHBI.

XapakTepusoBaTh O€JIKHU, UX
CTPYKTYPHYIO OpraHHu3aIuio u GyHKIUN
(CTpyKTypHasi, SJHepreTuyecKas,
CUTHAJIbHASL, PETYJISTOpHAs,
JBUTATENIbHAS, 3aIUTHAS,
(dbepmMeHTaTUBHAS).

Ha3biBaTh XUMHUYECKHE OCHOBBI
dbopMupoBaHUs CTPYKTYp OEITKOBOU
MOJIEKYJIBI.
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O0opynoBaHme: XuMHUYECKAs IOCYAa U
o0opymoBaHUE.

JlabopaTtopHasi paGora
«O0OHapyxeHHe OEITKOB C TOMOIIBIO
Kau€CTBEHHBIX pEaKIUi»

[TpuBouTH IpUMEPHI GUOPUILIAPHBIX,
rJI00YJISIpPHBIX OEJIKOB.

BBINIOJIHATH KaUeCTBEHHBIE PEAKLIUU
Ha OOHapy>KeHHe OEJIKOB B KIIETKE;
OOBSICHATH IOJIYYEHHBIE PE3YJIbTAThI

4.3 | Oprannueckue YraeBoapel. MoHOCaxapuibl, PackpriBaTh conep:kaHue TEPMUHOB U
BEIIECTBA KIJIETKU — TMCaxapuIbl, OJIATOCAXaPUIbI U MOHATHUH: YTIEBOABI, MOHOCAXAPHIBI,
YTJICBOJIBI nosucaxapuabl. OOLIUH MIIaH CTPOEHUS | AUCAXaPUIbI, OJIUTOCAXAPUIbI,

1 (QU3UKO-XUMHYECKHUE CBOMCTBA MoJIMCaxapuibl, TIII0K03a, pru0o3a,
yriieBoioB. buonornyeckue GyHKIMU | 1€30KCUPUO03a, JIAKTO3a, MAJIbTO34,
YIJIEBOJIOB. caxapo3a, KpaxmaJl, TJINKOTEH,
JdeMoHCcTpanuu LIEJUTIOJIO3A.
Tabauiet u cxembl: «CTpoeHue KinaccudunmpoBars yrieBosl
MOJIEKYJT YTIIEBOIOBY IO CTPOCHHUIO M TIEPEUUCIISITh UX
byHKIUH.
[TpuBOAUTH IPUMEPHI PA3THUHBIX
YIJIEBOJIOB (MOHOCAaXapuIoB,
JUCaxapuIoB, OJUTOCAXapuJIOB,
MOJICaXapuioB)
4.4 | Oprannueckue Jlunmuael. T'uapodunbHo-THapOodoOHBIE | PackphiBaTh copepkanne TEPMUHOB U

BCIICCTBA KJICTKH —
JIMIIN A bI

cBoiicTBa. Knaccudukanus nunuaos.
Tpurnunepunsi, hochonunuabl, BOCKH,
crepoubl. buonorndeckne GpyHkuun
aunuaoB. Obme cBoiicTBa
Ouonornueckux MeMOpaH — TeKy4ecTb,
CIIOCOOHOCTH K CaMO3aMbIKaHUIO,

MOy TIPOHHUIIAEMOCTb.

TOHATHUH: JIUIHIBI, TPUTTUIICPH/IBI,
dbochoaumnu b, BOCKH, CTEPOU/IBI,
JUTIOTIPOTEUHBI, TIIMKOJIATIHTBI.
KnaccudumupoBats mumuabt

0 CTPOCHHUIO; XapaKTePU30BaTh HX

byHKIIUN
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JdemoHcTpanuu
Tabauue! u cxembl: «CTpoeHue
MOJIEKYJI JTUITUOB

4.5

Hyxneunnoseie
KUCIO0ThL. CTpoeHue u
¢byunkuu JJHK, PHK,
ATO

Hyxnennossie kucnorsl. JIHK n PHK.
CrpoeHne HyKJIIEMHOBBIX KUCIIOT.
Hyxneoruapl. [puHumn
KoMILIeMeHTapHOCTH. IIpaBuio
Yapradda. Crpykrypa JHK — nBoiinas
CIUpaJib. MECTOHAXOXKICHUE U
ouonorudeckue ¢pynkuuu JTHK. Busr
PHK. ®ynkiuu PHK B knetke.
Crpoenne monekynbsl ATO.
Makposprudeckue CBsi3u B MOJIEKYJIE
AT®. buonorunueckue pyHkimu ATO.
BoccraHoBieHHbIE TEPEHOCUUKHU, UX
(GyHKUMH B KIETKE. /pyeue
Hykneozuompugocgamor (HTD).
CexBenunpoBanue JTHK. Memoowi
2CHOMUKU, MPAHCKPUNTMOMUKU,
NPOMEOMUKU.

JdeMoHcTpanuu

IToprpetsr: [Ix. Yorcon, @. Kpuk,

M. Yunkunc, P. ®paukinun, @. Caurep,
C. Ilpy3unep.

Tabauik u cxembl: «HyknennoBsie
KHUCJIOTBD, «CTpPOEHHUE MOJIEKYJIbI
ATOx.

PackpbIBaTh coepxaHue TEPMUHOB U
HNOHATUMN: JI€30KCUPUOOHYKIIEHHOBAs
kuciota (JIHK), pubonyknenHoBas
kucinora (PHK), nykieotun, Hykiaeo3u,
a30TUCThIE OCHOBAHMUS, aJICHUH, I'YaHUH,
LWTO3UH, TAMUH, ypalui,
KOMILIEMEHTAPHBIE OCHOBAHUSI,
aaeHo3untpudocdar (ATD),
MaKpO3pruyecKas CBs3b,
CEKBEHUPOBAHHE, TEHOMMKA,
TPAaHCKPUIITOMHKA, [IPOTEOMHUKA.
XapakTepu3oBaTh, OIUCHIBATH U
CXEMaTU4eCKH U300pakaTh CTPOCHHE
Hykieoruaa JIHK u nBoiiHOM cimpann
JHK, cexBenupoBanue /JHK.
OnuceiBath npouece perukanuu JJHK
B KJIETKE U Ha3bIBaTh €r0
OHOJIOTHYECKOE 3HAUCHHE.
XapakrepuzoBarb pynkuuu JJHK.
Paznuyats ctpyktypy u ¢pynxmnun PHK.
OnuceIBaTh IPOLECC TPAHCKPUIILIUH.
CpaBHHBaTh HyKJIEUHOBBIE KHCIIOTBI
(AHK u PHK).

XapakTepu3oBaTb 0COOEHHOCTH
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Oo0opynoBaHme: XUuMHUYECKAs IOCYAa U
o0opymoBaHUE.

JlabopaTtopHasi paGora
«HMccnenoBanue HyKJIEMHOBBIX KUCIIOT,
BBIJICJICHHBIX U3 KJIIETOK Pa3Iu4YHbIX
OpraHU3MOB»

ctpoenus u pyHkuuu ATO.
®opmyaupoBaTh U O0BACHATH IPUHLUI
KOMILJIEMEHTAPHOCTH U MTPaBUIIO

Yapradda

4.6 | MeToabl CTPYKTYpHOU 1 CrpyKkrypHast OuoJI0rus: PackpeiBaTh conepkaHue TEpPMUHOB U
ouosoruu OMOXUMUYECKUE U OMOPU3NYECKHE MOHSATHN: MOJIEJIMNPOBAHMUE,
HCCIIEIOBaHUS COCTaBa U KOMIIBIOTEPHBINA JU3aiH.
MPOCTPAHCTBEHHOM CTPYKTYPbI [IepeuncnsaTe NepCIEKTUBHBIE
ouomonekyn. Moodenuposanue HaIPaBJICHHS HAyYHBIX UCCIIEIOBAaHUN
cmpykmypul u pyukyuil GUOMoNeKyn u | B CTPyKTYpHOI OMOJIOTMH, PACKPBIBAThH
ux xomnnekcos. Komnvromepnuiti MX 3HaYEHHE JUJI1 MEIULIUHBI U
OU3AUH U OP2AHUYECKUL CUHNES CEJIbCKOI0 X0351CTBa
OUOMONEKYTL U UX HENPUPOOHBIX
aHan02o8
Hroro yacoB no teme 10
5 | Tema «CTpoenue u yHKIUU KJIETKI)
5.1 | Tunsl KIETOK. | THIIBI KJIETOK: 3YKapUOTUYECKAS U PackpsiBaTh conepxanne TEPMUHOB U

[IpokapuoTnueckas
KJIETKA

npokapuotuyeckas. CTpyKTypHO-
(yHKIHOHATIbHBIE 00pa30BaHUs
KJIETKH.

CrtpoeHue NpoKapuOTHYECKON KIIETKH.
Kierounas crenka GakTepuii U apXxeu.
Oco0EeHHOCTH CTPOEHHUS
reTepoTpodHON U aBTOTPOPHOM

MOHATHUI: TPOKAPUOTHIECKAs KJIETKa,
KJIETOYHAs CTEHKA, MypPEHH,
bOoTOCHHTETHUYECKHE MEMOpaHHI,
bnarevH.

Xapaktepu3oBath POpMY U pazMepbl
MPOKAPUOTUYECKUX KIIETOK; (PYHKITUN
TeHETUYECKOTO arnmnapara mpoKapHoT.
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MIPOKApPHOTUYECKUX KJIETOK. MecTo u
POJIb MPOKApPHUOT B OUOIIEHO3aX.
JlemoHCcTpanuun

Tabauue! u cxembl: «CTpoeHue
AYKAPUOTUYECKOMN KIETKN», « CTpoeHne
IPOKAPUOTUYECKON KIIETKM»

OnuceiBaTh Iporece
Cropoo0Opa3zoBaHusi, OTMEYATh €TI0
3HAYEHWE I BEDKUBAHUS OaKTepUit
PY YXYIIIIEHUU yCIIOBUN
CYIlIECTBOBAHHMSI.

OnuceIBaTh pa3MHOKEHHUE TTPOKAPHOT.
OneHuBaTh MECTO U POJIb MPOKAPUOT
B OMOIIEHO3aX

5.2

Crpoenue
YKAPUOTHYECKON
KJICTKH.
[ToBepxHOCTHBII
anmnapar KJIETKH

Crpoenue u GpyHKUHOHUPOBAHKE
3YKApUOTUYECKON KIIETKH.
[Ina3maTuyeckas meMOpaHa
(mmazmanemma). Ctpykrypa
I1a3MaTHYeCKON MeMOpaHbl.
Tpancnopt BeniecTB uepes
IJIa3MaTHYECKYI0 MeMOpaHy:
naccuBHbIU (AU dy3us, obnery€HHas
b dy3usi), aKTUBHBIN (MIEPBUYHBIN U
BTOPUYHBIN aKTUBHBINA TPAHCIIOPT).
[TonynponuiiaeMocTb MEMOpaHBI.
Pabora HaTpuii-kanueBoro Hacoca.
OHJOIMTO3: MMHOLUTO3, ParouuTos.
Ok3o1uT03. Kiertounas creHka.
Crpykrypa U pyHKIHMU KIETOYHOU
CTEHKU pacTeHUM, rpudoB.
JemoHCcTpanumn

Tabauuk! u cxembl: «CTpoeHue
AYKaApPUOTUYECKOM KIEeTKW», « CTpoeHue

PackpriBaTh copepikaHue TEPMUHOB U
MOHATHUH: TUIa3MaTH4eckas MemOpaHa
(utazmanemma), KUJKOCTHO-MO3anvHAas
MO/IeJib, MEMOpaHHbIE OCJIKU
(nepudepuyeckre, UHTETpAIbHbIE),
TIIMKOKaUKC, Auddy3us, ocmoc,
AKTUBHBIN TPAHCIIOPT, SHIOLUTO3,
(baronuTo3, MMHOIUTO3, SK30LIUTO3,
KJIETOYHAsI CTEHKA, MJIa3MOJIECMBI,
CUMILIACT.

XapakTepu3oBaTb 0COOCHHOCTH
CTpOEHUS U (PYHKITUU DYKAPUOTUIECKOMN
KJIETKH; TPAHCIIOPT BEILLIECTB

yepes M1a3MaTHIecKy0 MeMOpaHny:
ITACCUBHBIN U aKTUBHBIN TPaHCIIOPT;
paboTy OeTKOB-KaHAJIOB; paboTy
HATPUIl-KaJIUEBOT0 HACOCA; CTPYKTYPY U
(GyHKUMU KJIETOYHON CTEHKH PAaCTEHUMN
U TpuOOB
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KUBOTHOM KJIETKW», « CTpOeHHE
PaCTUTENBHOU KIETKN.
Ob6opynoBaHme: CBETOBON MUKPOCKOIT;
MHKPOIPENapaThl pACTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTueckas padora

«/3yueHue CBOMCTB KJIIETOUHOU
MeMOpaHbI»

53

[MuTonnasma u €€
OpPTraHOUJIbI

[utonnasma. [luto30mb. L{uTOoCKeneT.
JIBu>xkeHue nuTomiazMbel. OpraHou bl
KieTku. OHoMeMOpaHHbBIE OPTraHOUIbI
KJIETKH: DHJIOIJIA3MaTUYECKAas CETh
(BIIC), anmmapat ['oab1KH, TH30COMBI,
WX CTpoeHHUE M PyHKINU. B3auMOCBs3bh

O,Z[HOMGM6paHHI)IX OpraHon 0B KJICTKH.

CrpoeHue rpaHyJIIpHOrO peTUKYJTyMa.
Mexanuszm nanpaenenus 6enxos ¢ I1IC.
Cunre3 pactBopuMbIx 6enkoB. Cunres
KJIETOYHBIX MeMOpaH. [ magkuii
(arpaHyJsipHBIN) SHIOIIA3MAaTUYECKUI
petuxkynym. CekperopHas GyHKIUSA
annapara ['onbmxu. Moougurayusa
benxos 6 annapame I on601cu.
Copmuposka benxoe 6 annapame
T'onvoorcu. TpaHCOPT BEUIECTB

B KJIETKE. BakyosM pacTUTEIbHBIX
kieTok. Knerounsiit cok. Typrop.

PackpbIBath copepkaHue TEPMUHOB H
MOHSATUI: TUTOIIa3Ma, [IUTO30JIb,
IIUTOCKEJIET, KOMIIAPTMEHTHI,
OpraHOU/IbI, PHOTIIA3MATHYECKAS CETh
(BIIC), anmmapat ['onbaku, TU30COMBI,
BaKyOJib, pPUOOCOMBI, aBTOJIU3,
BE3UKYJISIPHBIN TPAHCIIOPT,
MIEPOKCUCOMBI, KJIETOYHBIHN COK, Typrop,
MUTOXOHJPHH, KPUCTHI, TUTACTHIBI,
XPOMOTLIACTHI, JIEUKOIIJIACTHI,
XJIOPOILIACTHI, CTPOMA, TPAHbI,
TUJIAKOUI, JJaMellia.

XapaxkTepusoBaTh [IUTOILIA3MY
AYKAPUOTUYECKOU KIIETKHU;
KJ1acCU(DUIIMPOBATH OPTaHOU/IbI

B 3aBUCUMOCTH OT OCOOCHHOCTEN UX
cTpoeHus (0JTHOMEeMOpaHHbIE,
JTBYyMEMOpaHHbIC, HEMEMOpPaHHBIC);
OMUCHIBATH (DYHKITMHU KAXkKI0TO
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[TonyaBTOHOMHBIE OPraHOU bl KJIETKU:
MUTOXOHAPUH, TIACTU/IBI.
IIpoucxoorcoenue mumoxoHopui u
naacmud. Cumbuoeenes

(K.C. Mepeockosckuii, JI. Mapaynuc).
Crpoenue U QyHKIIMU MUTOXOHJIPUH U
riactua. [lepBuyHbie, BTOpUYHbBIE U
CJIOXHBIE ITACTU/BI
(hOTOCUHTE3UPYIOIIUX IYKAPHOT.
XJ10pOoIIacThl, XpPOMOILIACTHI,
JICUKOILJIACTHI BBICIINX PACTCHUH.
JdeMoHCcTpanuu

IToptpetsl: K. C. MepekkoBCKuUi,

JI. Maprynuc.

Tabauue! u cxembl: «CTpoeHue
HYKAPUOTUUYECKON KIETKN», «CTpoeHue
KUBOTHOM KIJIETKN», «CTpoeHue
pacTUTENbHOU KIIeTKN», «CTpoeHue
MUTOXOHAPUK.

ObOopynoBaHme: CBETOBOM MUKPOCKOIT;
MUKpPOTpEenapaTbl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTuyeckasi padora

«M3ydenne ABUKEHUS [IUTOILIIA3Mbl

B PACTUTEIIbHBIX KJIETKaX.
JlaGopaTopHasi paGora
«HMccnenoBanue mia3smosunsa

OpraHoujia B KJIETKE.

OOBSACHATH COOBITHS, CBSI3aHHBIC

C BHYTPUKJICTOUYHBIM IUILIEBAPCHUEM,
€ro 3HAYCHUE JIJIS OpTraHu3Ma.
OtmeuaTh 3HaYCHHUE IIUTOCKEIICTA;
XapaKTePU30BaTh €TO JIEMEHTHI
(MUKpOTPYOOUYKH, MUKPO(DUITAMEHTHI,
MIPOMEKYTOUHBIE (PUITAMEHTHI), X POJIb
B JKU3HEIEATECILHOCTH KJICTOK U TKaHCH
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" ACTIIa3MOJIN3a B paCTUTCIIbHBIX
KJIICTKax»

5.4 | HememOpanusbie HememOpaHHble OpraHOM bl KIIETKU PackpriBaTh copepxaHue TEPMUHOB U
OpraHOU/IbI KJIETKU CrpoeHue 1 pyHKIMM HEMEMOPAHHBIX | MOHATHI: prubocoMa, IMOIHCcoMa,

OpPraHoOU0B KJIETKU. PUOOCOMBI. MUKPOTPYOOUKH, TyOYIHH, KIIETOUHBIN
IIpomesicymounvie ghunamenmul. HEHTp (LEHTPOCOMA), LIEHTPHOIIH,
MuxkpodunamenTsl. AkmuHossie HEHTpoc(epa, )KIyTUKH, PECHUUKH,
Muxrpoghunamernmuol. MpllieuHble 0a3aJibHOE TEJbIIE.
KIIETKU. AKMUHOBb1e KOMNOHEHNbl XapakTepu3oBaTb HEMEMOpPaHHBIE
HeMblULEUHbIX KIIeMOK. OpraHOMJIbI KJIIETKH, UX CTPOEHUE U
MuxkpoTpy6ouku. KieTouHslii LeHTp. byHKIIUN
CrpoeHue 1 IBUKEHHUE KTYTUKOB U
pecanuek. MUKpoTpy6ouku
uuToruiasMel. Llentpuons. benku,
accoyuuposanmvle ¢
MUKpoguiamenmamu u
Mmuxkpompyboukamu. Momopmwie benxu.
JemoHcTpanuu
Tabauiel u cxembl: «CTpoeHHE
KUBOTHOM KIIETKW», «CTpoeHue
PACTUTEIILHOU KIIETKW

5.5 | Ctpoenue u GpyHKIIIH Anpo. Obonouka sapa, XpOMaTHH, PackpsiBaTh coepkaHle TEPMUHOB U

sypa

KapuoIUIa3Ma, SAPBIIIKY, X CTPOECHUE
1 GyHKUMU. S epHbIi OeTKOBbIN
marpukc. [IpoctpancTBeHHOe
pacnoioKEHUE XPOMOCOM

B UHTEP(PaA3HOM siApE.

HNOHATUI: PO, sIepHast 000JI0UKa,
siZICPHBIC TTOPBI, HKJICOIlIa3Ma
(kapuoria3ma), FeHOM, XpOMAaTHH,
IyXpOMAaTHH, FeTePOXPOMATHH,
SPBIIIKO, XPOMOCOMBI, IICHTPOMEDA,
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Dyxpomamun u 2emepoxpomMamuH.
benku xpoMaTtrHa — rUCTOHBI.
Jlunamuka s0epHoti 06010uKU

6 mumose. Aoepuviii mpancnopm.
Knerounsie BKIIFOUEHUS.
JemoHcTpanuu

Tabauiibl U cxeMbl: «Sapo»

KHHETOXOP, KJICTOYHBIC BKITIOUCHUSI.
XapakTepru3oBaTh KICTOYHOE SIPO KaK
IEHTP YIIPaBICHUS
KU3ZHEICATCIIbHOCTRIO KIICTKH;
TCHETHYCCKHUH amnmapar KJIeTOK
DYKapHOT, CTPOEHUE U (PYHKITUU
XPOMOCOM.

OnuceIBaTh CTPYKTYPHI SAIpa U UX
B3aMMOCBSI3b C OPTaHOUIaAMHU
ITUTOTIIIA3MBI

5.6.

CpaBHuUTenbHaAA
XapaKTepUCTUKA
KJIETOK DYKapuOT

CpaBHuTENbHAA XAPAKTEPUCTHKA
KJIETOK YKapHOT (pacTUTEIBHOM,
KUBOTHOMU, TpUOHOM).
JdemoncTpanuu

Tabauue! u cxembl: «CTpoeHue
AYKAPUOTUYECKOMN KIIETKI,
«CtpoeHue )KMBOTHOM KJIETKNY,
«CTpOoeHHE PaCTUTEIBHON KIIETKI.
Ob6opynoBanme: CBETOBON MUKPOCKOIT;
MUKpOIIpENapaTsl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

JlabopaTtopHasi paGora
«M3ydeHne cTpoeHus KIETOK
Pa3JIMYHBIX OPraHU3MOBY

XapakTepru30BaTh THITBI KJIETOK
DYKapHOT: PaCTUTCIIbHAS, )KUBOTHAS,
rpudHasi.

CpaBHHBaTh MEXIY COOOM CTpOEHUE U
YKU3HEICATEIbHOCTD 3YKAPHOTUICCKUX
KJICTOK M POJIb TIPOKAPHOT

B OMOIIEHO3aX

HToro yacoB 1mo reme
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Tema «O0OMeH BellecTB M NpeBpallieHHe JHEPTUU B KJICTKEe»

6.1

OOMeH BeEIIECTB —
META00IU3M

3

AccuMuUnSALINS U TUCCUMUTISALIMS —
JIBE€ CTOPOHBI MeTa0omn3Ma. Tumsl
oOMeHa BEIIeCTB: aBTOTPOPHBINA U
reTepoTpodHbIN. YyacTue Kuciaopoaa
B OOMEHHBIX MPOIECCaX.
DHepreTuyeckoe 00ecredyeHne KIeTKH:
npeBpaienne ATD B 0OMEeHHBIX
npoueccax. @epMeHTaTUBHBIN
XapakTep peakiui KIETOYHOTO
MeTrabonuszma. epMeHThI, UX
CTPOCHHUE, CBOMCTBA U MEXaHU3M
nerictBus. KodbepmenTsl. OTanuus
(hepMEHTOB OT HEOPTaHUYECKHUX
KaTaJau3aTopoB. bellkn-akTUBaTOPHI U
OeNKN-UHTUONTOPHI. 3aBUCHMOCTD
CKOpocTU hepMEHTATUBHBIX pEeaKIUi
OT pa3IUYHbIX (PAKTOPOB.
JdeMoHCcTpanuu

Tabnuiel ¥ cxeMbl: «DOTOCUHTE3Y,
«DHEepreTuyecKuii 0OMeH»,
«buocunres 0enka», «CtpoeHue
bepmeHTay, « XeMOCUHTERY.
Oob6opynoBanme: CBETOBOM MUKPOCKOIT;
000pyI0BaHUE IS IPUTOTOBICHUS
IOCTOSIHHBIX U BPEMEHHBIX
MUKPOIIPENApaTOB.

PackpriBath copepkanne TEPMUHOB H
MOHATHI: OOMEH BEIleCTB
(MeTabor3M), aCCUMUIISIITUS
(anaboaM3M), WU TJIACTUICCKUI
O0OMEH, AUCCUMUIIAIUS (KaTaboIu3Mm),
WJIM 3HEPreTUYeCKUuil OOMEH,
aBTOTPO(dBI, reTepoTpodbl, aHAIPOOHI,
a’poObl, hepPMEHTHI, AKTUBHBIN IICHTD,
cybcTpaTHas crieniupuIHOCTb,
KO(epMEeHThI, OEIKU-aKTUBATOPHI U
OCJIKN-UHTUOUTOPHI.

[lepeuuncnsatb 0COOEHHOCTH
MJIACTUYECKOTO M SHEPreTHUECKOTO
oOMEHa B KJIETKE; yCTAHABIMBATh
B3aMMOCBSI3b MEXK]TY TUTACTHYECKUM H
DHEPTETUICCKUM OOMEHOM.
PaznuyaTh TUIIBI OOMEHA BEIIECTB:
aBTOTPO(HBIN U TeTepOTPOPHBIN.
[Toka3siBaTh poiib KUCIOPOAA

B 0OMEHHBIX MPOIECcCaXx.
CxeMaTu4ecku n300paxkaTh CTPOEHUE
dbepMeHTa.

OTnunuath HepMEeHTHI

OT HEOPTraHWYECKUX KaTaIU3aTOPOB U
OTIPEJIEISITh UX POITH

B (DYHKIIMOHUPOBAHUU JKUBBIX CHCTEM,
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JlaGopaTopHasi paGora

«M3yueHne KaTaJIuTHYECKOU
aKTUBHOCTHU (DEpMEHTOB (HA MPUMEpE
aMMJTIa3bl WK KaTajia3bl)y.
JlaGopaTopHasi paGora

«M3yuenune pepmMeHTaTUBHOTO
paclleruieHus IEPOKCUIa BOJOPOaa

B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX)

B IIPOMBIIIIJICHHOCTH, B MEIUIIMHE,

B IOBCEJIHEBHOM >KM3HU YEJIOBEKA.
CTaBUTH IKCIIEPUMEHT 110 BBISIBICHUIO
KaTaJIUTUYECKON aKTUBHOCTHU
MIEPOKCH/Ia3bl, AMHJIAa3bl, OOBSICHATH
MOJTy4YEHHBIE PE3YJIHTAThI

6.2

ABTOTpOQHBIN THIT
oOMeHa BEIECTB.
doTtocurTE3

IlepBUYHBIN CUHTE3 OPTaHUYECKUX
BEILIECTB B KiIeTKe. POTOCHHTES.
AHoKCU2eHHbII U OKCUCEHHBLU
Gpomocunmes y bakmepui.
Ceemocobuparoujue nuemeHmsl u
nueMeHmbl PeaKkyuoHHO20 YeHmpa.
Posnp xopormuiactoB B mponecce
doTtocunTe3a. CBeTOBas U TEMHOBAs
bazwl. Pomoovixanue, Cs-, Cy-

u CAM-munwvt pomocunmesa.
[IporyKTUBHOCTH (POTOCUHTE3A.
Bnusnue paznudabix GpakTopos

Ha CKOPOCTh (poTocuHTE3a. 3HAUCHHE
dhoTocuHTE3A.

JlemoHCcTpanumn

Hoptpetst: [Ix. [Ipuctin,

K. A. Tumupsizes.

Tabauiel u cxembl: «DOTOCUHTE3

PackpbiBath cojepxanne TEPMUHOB U
MOHATUM: POTOCHHTES, (pa3bl
dboTocunTe3a (CBETOBAsI, TEMHOBAs),
dbotonus, hochopuaupoBanue, MUK
KanbBuna, HAJI®+ (nepeHocumnk
BOJIOPO/JIA).

XapakTepu3oBaTh MJIaCTUUYECKUN 0OMEH
Kak JTarr o0mero ooOMeHa BEIIECTB;
coObITUS POTOCHHTE3A (PeaKIuu
CBETOBOI M TEeMHOBOH (ha3); poJib
XJIOPOILIACTOB B TIPOIIECCE
dboTocuHTE3A.

BbISBIATH NPUYMHHO-CIICACTBEHHBIC
CBSI3M MEXK]Ty TTOTJIOIICHUEM COJTHEYHOU
HHEPTUHU XJIOPODPHUIITIOM i CHHTE30M
Monekya ATO.

CpaBHUBaTh UCXOJIHBIC BEIICCTBA,
KOHEYHBIE MTPOTYKTHI U yCIOBUS
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IIPOTEKAHMS PEAKLIUNA CBETOBOU U
TEMHOBOH (a3 poTrocuHTE3A.
VYcraHaBIMBaTh B3aUMOCBSI3b MEXKIY
(OTOCHHTE30M U JIBIXaHUEM; CBETOBOM
¥ TEMHOBOM peakiusiMu (OTOCUHTE3A.
OnenuBaTh 3Hau€HUE (POTOCHUHTE3A
JUIS KM3HU Ha 3eMIie

6.3 | ABTOTpO(HBIN THIT Xemocuntes. PaznooOpaszue PackpsiBaTh copepkaHle TEPMUHOB U
oOMEHa BEIECTB. OpraHU3MOB-XEMOCUHTETHKOB: MOHSATUI: XEMOCHUHTE3.
XeMOCHHTE3 HUTpUPULUPYIOIINE OaKTEpUH, OOBSICHUTH CYLIHOCTh XEMOCHUHTE3A,
&Kese300aKkTepuu, cepodaKTepuu, pacKpbIBaTh €ro 3HaueHue B 6uocdepe.
BOJIOPOJHbIEC OaKTepUn. 3HaYCHHE [TpuBOAUTH IPUMEPHI
XEMOCHHTE3a. XEMOCUHTE3UPYIOLINX OaKTepHii
JlemoHCcTpanumn (HUTpUGULIMpYIOIIHE OAKTePUH,
Ioptpetsl: C. H. Bunorpaackui, XKele300aKTepuu, cepoOaKTepHH,
I'. A. 3aBap3uH. BOJIOPOJIHBIE OAKTEPHH) U
Tabauipe! u cxembl: «DOTOCHHTESY, XapaKTepu30BaTh UX
«XeMOCHHTE3» KU3HEIEATEITHHOCTb.
JlaGopaTopHnas paéora CocTaBnaTh ypaBHEHUS peakiui
«CpaBHeHue npo1ieccoB GOTOCUHTE3A U | XEMOCHHTE3A.
XEMOCHHTE3a CpaBHUBaTh XEMOCUHTE3
¢ GOTOCHHTE30M
6.4 | DHepreTHuecKuit AHaspoOHbIe opranu3Mbl. Bub PackpbiBath conepxaHue TEPMUHOB U
oOMeH — oposxenus. [IpoaykTel OpOKEHHS U UX | TIOHSATHUI: 3TAIlbl SHEPTETUIECKOTO
JUCCUMUJISIINS MCITI0JIb30BAHUE YEITIOBEKOM. oOMeHa — OJIFOTOBUTEIbHBIH,

AHa3p0oOHbIE MUKPOOPTAaHU3MBI KaK
00BEKTbl OMOTEXHOJIOTUH U

OECKUCIIOPOIHBIN (aHAIPOOHBIN),
KHCIIOPOJHBIN (a3pOOHBII); TIIMKOIU3,
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B0O30yuTeNnn OOJIE3HEH.

A3poOHBIE OpraHU3MBbl. JTarlbl
SHEPreTUYECKOro oOMeHa.
[ToaroroBurenbHbIM 3Tan. [ THKOIN3 —
OECKHUCIIOPOTHOE pACIICIIIICHUE
TJTFOKO3BI.

buonorunyeckoe okucienue, uiu
KJIETOYHOE JbIXaHue. Posp
MUTOXOHJIPHU B IIpoLieccax
OMOJIOTUYECKOTO OKUCIICHUS.
[uknryeckne peakuuu.
OxucnurensHoe hochopunupoBaHue.
DHepausi MeMOpanHo20 2paduenma
npomonos. Cunmesz AT®: paboma
npomonHot ATD-cunmaswl.
[IpenmymiectBa a3poOHOTO My TH
0oOMEHa BELIECTB Nepel aHAIPOOHBIM.
O} hHeKTUBHOCTH YPHEPTeTUUECKOTO
oOMeHa.

JdemoHcTpanuu

IToptpetsl: B. A. DHrenasrapar,

IT. Murtuemnn.

Tabauubl ¥ cxembl: « IHEPreTUYECKUIA
oOMeH».

JlabopaTopHast pabora

«CpaBHEHHE TIPOIIECCOB OPOKEHUS U
TIBIXQHUSD)

OpoxeHue, OM0JIOrM4ecKOe OKUCIICHUE
(mprxanme), uka Kpeoca,
okuciutensHoe GochopunrpoBanue,
MPOTOHHBIN TPAJUEHT, TPOTOHHAS
AT®-cunTaza.

[lepeuncnarb 0COOEHHOCTH
AHEPreTUYECKOro OOMEHA B KIIETKE.
OnuceIBaTh 3TAIBl YHEPTETHUECKOTO
oOMeHa (TOATOTOBUTEILHBIH,
OECKHUCIIOPOIHBIN, KUCIOPOAHBIN) U
CpaBHUBATbH UX MEX]Ty COOOM.
XapakTepru30oBaTh PEakIUy TJIUKOIN3a,
OpO>KeHM S, KJICTOYHOTO JIBIXaHMSI.
YcranaBnmMBaTh B3aUMOCBSI3b MEKITY
TJIMKOJIN30M, KJIETOYHBIM JBIXaHUEM U
cuHTe30M Mosiekyn ATO.

CocTaBisiTh ypaBHEHUS OCHOBHBIX
ATAIOB SHEPreTUYECKOr0 OOMEHa

B KJICTKE.

PaccuuThiBaTh SHEPTETUYECKYIO

3 PEKTUBHOCTD IIMKOIU3A U
OMOJIOrMYECKOT0 OKUCIICHUSI.
Ha3piBaTh HCXOMHBIC BEIECTBA,
KOHEYHBIE MTPOTYKTHI U yCIOBUS
MPOTEKAHUS PEAKIINi YHEPTETUIECKOTO
oOMeHa.

CpaBHUBATh YHEPTETUUECKYIO
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3¢h(HEKTUBHOCTH OECKUCTIOPOTHOTO H
KHCIIOPOJHOTO 3TANOB KOHEYHBIE
MPOYKTHI U YCIOBHS MPOTEKAHUS
peaKkIuii YHEPTETUUECKOro 0OMEHa
HEPIreTUICCKOro 0OMeHa

Hroro yacos 1o teme 9
7 | Tema «HacJsencrBeHHasi HH(pOpMaLUA M peajn3anus eé B KiIeTKe»
7.1 | Peakuun MaTpuaHOTO 2 Peaxuuyu MaTpu4HOIO CHHTE3A. PackpriBaTh conepkaHue TEPMUHOB U

CHHTC3a

[TpuHIMIT KOMITJIEMEHTAPHOCTH

B PEAKLMSAX MATPUYHOTO CHHTE3A.
Peanuzanusa HacneacTBEeHHOU
uHpopmanuu. ['eHeTnyeckuii KoJi, ero
cBoucTBa. TpaHckpunuus —
MatpuuHsbiil cuate3 PHK. [Ipuniumnst
TPAHCKPUMIMU: KOMIUIEMEHTapPHOCTb,
AHTUIAPAJUIEIBHOCTD,
acUMMeTpU4HOCTh. Co3pesaHue
mampuunvix PHK 6 syxapuomuyeckou
knemxke. Hexooupyrowue PHK.
JemoHCcTpanumn

IHoptper: H. K. Konpuos.

Ta6auiel u cxemsbl: «bruocuHTe3
Oenkay, «I'eHeTHYeCcKHUil Koo

MOHSTHI: T'eH, TCHETUUYCCKUU KOJI,
KOJIOH (TPHIUIET), CTOMN-KOJIOHBI,
MaTpula, MAaTPUYHBIA CUHTES,
tpanckpuniusi, PHK-nonumepasa,
IIPOMOTOP, CIUIAICUHT, UHTPOH, SK30H.
XapakTepu3oBaTh PEaKIIMU MaTPUUHOTO
CUHTE3a, CBOMCTBA T€HETUYECKOTO KOJIA.
OnuceIBaTh 3Tanbl TPAHCKPUIILUY U
TPAHCISILIUY; YCTAHABIUBATh
B3aMMOCBSI3b MATPUYHBIX PEAKIINI

B KJIETKE; CXeMaTHUUECKH U300paxaTh
MaTpPUYHBIE PEAKIIUHA TPAHCKPUIILIUU U
TPAHCIISILIAH.

PemaTe 6uonornyeckue 3a1aun Ha
onpeiesieHHe MOCIeI0BATEIbHOCTH
nykieotu0B JJHK u MPHK, npumensis
3HAHUS O PEAKLHIX MAaTPUUYHOTO
CUHTE3a, TCHETUYECKOM KO/JI€,
MPUHIINAIE KOMIUIEMEHTAPHOCTHU

61




OdenepanpHas pabovas nporpamma | buonorus. 10-11 kimaccsr (yriayOnéHHBIA yPOBEHB)

7.2 | Cunre3 Oenka Tpancnsauusa u e€ oransl. Yyactue PackpriBaTh conep:kaHue TEPMUHOB U
tpancnoptHbix PHK B 6nocunTese TOHATHUM: TPAHCIIALMS, aHTUKOJIOH,
Oeinka. YcioBust OMOCHHTE3a O€JIKa. TPHK, amunoanun-rPHK-cunrerasa
KonupoBanne amuHokucior. Poib (koma3za), monupubocoma (Imoaucoma).
pubocoMm B OrocuHTE3€e OemKa. XapakTepu3oBaTh CBOWCTBA
JlemoHCcTpanumn T€HETHYECKOr0 KO/JIa.
Ta6uuiel 1 cxemsbl: «bruocuHTe3 OnuceIBaTh 3TAIbl TPAHCIISIIIUA U
Oenkay, «I 'eHeTHYeCKHA KO CXEMaTHYeCKH U300pakaTh MaTpUIHbBIC
peaKIuu TPaHCISLIHUHN.
Pemrats Ouonoruueckue 3amauu
Ha onpeaeneHne anTukoa0HoB TPHK,
MOCIEIOBATEILHOCTH AMUHOKHUCIIOT
B MOJIEKyJIe Oelika, MPUMEHSIS 3HAHUS
0 peaKIusiIX MaTPUYHOTO CUHTE3a,
TF€HETUYECKOM KOJE, IPUHIUIIE
KOMILIEMEHTAPHOCTH
7.3 | MexaHu3Mbl CospemenHvle npedcmagiieHus PackpsiBaTh copepx’aHne TEPMUHOB U

IKCIPECCHH TCHOB

0 cmpoenuu 2enog. Opranuszanus
reHOMa y MPOKapHUOT U DYKapUOT.
Perynsauust akTHBHOCTH I'€HOB

y IPOKapHOT. I unore3a onepona

(®. Kaxko0, XK. Mano).

Monekynsapnvle MexaHu3zmol IKCHpeccuu
2enos y aykapuom. Ponv xpomamuna

8 peaynayuu pabomuwl 2eHos. Perynsanus
OOMEHHBIX MPOIIECCOB B KJIETKE.
Knerounsiit romeocras.

IIOHATHUI: OIIEpPaTOp, OIEPOH,
CTPYKTYpHBIE T€HBI, TPOMOTOD,
pemnpeccop.

OnuceIBaTh CTPYKTYpy T€HOMA
POKAPHUOT; XapaKTepU30BaTh paboTy
WHyIIUOEIBHOTO U PENPECCUOETLHOTO
OIepoHa.

Boiensite CTpyKTypHYIO U
pETyJIATOPHBIE YaCTH TeHA DYKapHOT.
CpaBHUBATh MPOLIECCHI SKCIIPECCUU
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JdemoHcTpanuu
Tabnuiel U cxembl: «buocuaTE3
Oenkay, «I'eHeTHYECKHUI KOI»

TCHOB Y IPOKAPHUOT U DYKAPHUOT.
XapakTepru3oBaTh TUTIOTE3Y OTIEPOHA
(®. Kaxko06, XK. Mano).

OmnucpIBaTh MEXaHU3M TOIIEPIKAHUS
KJIETOYHOT'0 TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTUH.
Nudopmarnmonnas
ouosorus

Bupycel — HekeTouHbIE POPMBI KUZHU
1 oOnuratHbIe Tapa3uThl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB,
PETPOBUPYCOB, OaKTepruodaros.
Kuznennwiii yuxn J{HK-cooeparcawjux
supycos, PHK-cooepoicawjux supycos,
baxmepuoghacos. Obpamuast
MPaHCKpunyus, pesepmasd,
unmezpasa.

BupycHslie 3a001eBaHNs YeIOBEKa,
XKUBOTHBIX, pacteHuid. CITA/,
COVID-19, connanpHbIC U
MEJIUIIMHCKHUE TMPOOIEMBI.
buoungpopmamura: unmezpayus u
ananusz bonvuux maccugos («bigdatay)
CMPYKMYPHBIX OUONOSUYECKUX OAHHDBLX.
Hanomexnonoeuu 6 buonoeuu u
meouyune. I[Ipoepammupyemoie
@dyukyuu 6enrxkos. Cnocobvt 0ocmasku
JIleKapcme.

JdeMoHCcCTpanuu

IToprper: /. U. iBaHOBCKUIA.

PackpbiBaTh copepkaHue TEPMUHOB U
NOHSTUI: BUPYC, BAPUOH, CEPJLIEBUHA,
Karcu, oopaTHasi TPAaHCKPHUIIIHS,
PETPOBUPYCHI, OaKkTepruodar, BUPYC
uMMyHoaeduimuTa yenoseka (B1Y),
IPUPOJITHO-0YaroBble NHPEKLUU.
XapaxkTepu3oBaTh BUPYCHI,
peTpoBHUPYCHI U OakTeprodaru Kak
BHYTPHUKJIETOYHBIX NTAPa3UTOB
IIPOKApHOT U 3YKapHOT.

W3naraTh runoTe3bl 3BOTIOLIUOHHOTO
MIPOUCXOKIEHUS BUPYCOB.
OnuceIBaTh MEXaHNU3M B3aUMOJICHCTBUS
BUpYCa U KJIETKH, HHPEKIIMOHHBIN
BUPYCHBIN IIPOLIECC.
XapakTepu30BaTh MEXaHU3MBbI
BEPTUKAIBHON U TOPU30HTATIBHOU
nepeayn BUPYCoB; 3a001eBaHus
KUBOTHBIX U PACTEHUI, BbI3bIBAEMBIE
BUPYCAMH.

HasbiBaTh BUpyCcHBIE 320051€BaHUs,
BCTPEUAIOIINECS Y YEJIOBEKA: TPHIIII,
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Tabauiel u cxembl: «['eHeTnueckuit
Ko/, «Bupycob», «bakrepuodarm.
IIpakTnueckas padora
«Co31anre MoJIeTIu BUPyCay

KJICIIIEBOM dHIIe(DaIUT, TeMaTuT,
COVID-19, CITA/.

Co0nro1aTh npaBuiia MOBEICHUS

B OKpY Kalollel IPUPOAHON Cpesie, Mep
npo(UIAKTUKN PACTIPOCTPAHECHHSI
BUPYCHBIX 3a00JI€BaHUI (B TOM YHCIIE
BUY-undeximm)

Htoro

4aCoOB II0 TEMC

9

Tema « Ku3HeHHBIH HUKJ KJICTKH»

8.1

JKu3HeHHBIN UK
KJIETKHA

1

Knerounslit HuKI, €ro nepuoibl U
perymsous. Uarepdaza u Muto3.
Oco0eHHOCTH TTPOIIECCOB,
MPOTEKAIOIIUX B HHTEp(dase.
IloaroroBka KJIETKH K AEICHUIO.
[IpecunTeTHYECKUIA
(MOCTMUTOTUYECKHIT), CHHTETUUECKU I
Y MIOCTCUHTETUYECKUI
(IpeMHUTOTUYECKUIA) IEPUOIBI
uHTepda3bl.

JdeMoHCcTpanuu

Tabanie! ¥ cxeMbl: « KU3HEHHBINA [INKIT
KJIEeTKW», « MUTO3»

PackpsiBaTh coepkaHue TEPMUHOB U
MOHSATUM: KJIETOUHBIN LUK, UHTEep(Da3a.
[IepeuncnsaTe NEPUOABI JKUZHEHHOTO
LMKJIA KJIETKU U XapaKTepPU30BaTh
IIPOTEKAIOIIUE B HUX IPOLIECCHI

8.2

MarpuuHsiil CUHTES
JIHK. Xpomocombl

Marpuunsiii cunre3 JJHK —
perukanus. [ [puHUIuUIb! permkanuu
JTHK: xoMIuieMeHTapHOCTS,
ITOJTyKOHCEPBAaTUBHBIN CUHTES,
AHTHUIIAPAIUIENBHOCTE. MeXaHu3M

PackpriBaTh copepkaHue TEPMUHOB U
MOHSATUN: peruKanus (peayIiuKanus),
KOMIUIEMEHTAPHOCT,
aHTUIIApaAJUIEIIbHOCTb,
JHK-nonumepasa, reromepa,
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permukanuu JJTHK. Xpomocomsl.
Crpoenue xpomocoMm. Temomepsl U
Teromepasza. XpoMOCOMHBIN HAOOP
KJIETKU — KapUOTHUIL. UTNIIIOMIHBIN U
raruiouIHbIN HA0OPHI XPOMOCOM.
I'omonornunsie XxpoMocomel. I1010BBIE
XPOMOCOMBI.

JemoHCcTpanuun

Ta0munel U cxeMbl: «KU3HEHHBIH [THUKIT
KJIETKN», « CTPOEHUE XPOMOCOMY,
«Permmukanus JIHK.

Oob6opynoBanme: CBETOBOM MUKPOCKOIT;
MHUKponpenaparsl: «MUTO3 B KIETKax
KOPEUIKA JTyKay.

JlabopaTtopHasi paGora

«M3yyeHne XxpoMOCOM Ha TOTOBBIX
MHKpOITpEernapaTax»

pPEIUTHKAlIMOHHAs BUJIKA, XPOMOCOMA,
XPOMOCOMHBIN HA0Op, HYKJIEOCOMBI,
CECTPUHCKHUE XPOMATHU/IbI, IEHTPOMEDA,
KapUOTHUIL, TAIUIOUAHBIA U JUTUIOUIHBIN
Ha0Op XPOMOCOM, TOMOJIOTHYHBIC
XPOMOCOMBI, ITOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB.
[TepeuncnsiTh IPUHUHUIBI PETUIMKALIUH
JAHK u naBath UM coaepxaTelibHyIO
XapaKTEPUCTHUKY.

OnuchIBaTh MEXAHU3M PEIUIUKALIUN
JHK.

CxeMaTH4eCKH N300pakaTh CTPOCHUE
MeTadazHo XPOMOCOMBI.

Paznuuate XpoMocombl

Ha MHUKpOIIpenaparax u
MuKpodoTorpadpusx

8.3

JleneHue KJIETKH —
MHTO3

Henenue kinetku — MuTo3. Ctaguu
MHTO3a U MPOUCXOSIINE B HUX
npouecchl. Tunsl MuTo3a. Kapnokunes
U [IATOKUHE3. bruosornueckoe
3HAYCHHUE MUTO34.

JdemoHcTpanuu

Tabauub! U cxeMbl: «KU3HEHHBIN [TUKIT
KIIETKN», « CTPOCHUE XPOMOCOMY,
«Pemnmukanusa [ITHK», «Muto3s».

PackpeiBath copepxxanne TEPMUHOB U
MOHSATUN: MUTO3, TIpodasa, meTadasa,
anadasa, Tenodasa, KApUOKUHES,
IIUTOKHHE3, BEPETEHO JeNICHUS,
MeTadaszHas IIacTUHKa, O0opo3aa
JICJICHUS.

[lepeuncnare mocaea0BaTENbHOCTD
CTaJluii MUTO3a U OTHCHIBATh
MPOUCXOISIINE HA HUX MTPOIIECCHI.
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O0opynoBaHme: CBETOBOM MUKPOCKOIT,
MUKporpenaparbl: «MUTO3 B KJIETKax
KOpelIKa JTyKay.

JlaGopaTopHasi pabora

«Habmoienne MuTo3a B KIETKax
KOHUYMKA KOPEIIKa JTyKa (Ha TOTOBBIX

CpaBHUBaTh 0COOCHHOCTH MPOTEKAHUS
MUTO3a B PACTUTEIbHBIX U )KUBOTHBIX
KJIEeTKaX.

OOBICHATE OMOJOTMYESCKUNA CMBICI
MHTO3a.

Pa3znnuats ctagum Muto3a

MUKPOTPETapaTax)» Ha MUKpoIIperapaTax u
MuKpooTorpapusx
8.4 | Perynsauus 1 Perynsauust MUTOTHYECKOTO ITUKIIA PackpbiBath cojepxanne TEPMUHOB U
KU3HEHHOTO ITHKJIa kieTku. [Iporpammupyemast KileTouHasi | OHSTHI: arlonTo3, mpojudepanus,
KJIETOK rudesnp — anonTo3. g depeHunpoBKa.
KnetouHnoe s1po, XpoMOCOMBI, XapakTepru3oBaTh PEryJIsIni0
(GyHKIMOHATbHAS TCHOMHUKA. MHUTOTHYECKOTO ITHKJIA KICTKH.
Mexarnuzmol nporughepayuu, OOBIICHATH OMOTOTUYECKUIM CMBICI
oughgepenyuposku, cmapenus u 2ubenu | 3aIporpaMMUPOBAHHON KIICTOUHON
knemoxk. «Lugpposas knemkay — rubenu — anonro3a.
ouounpopmamuueckue mooenu VYcraHnaBiauBaTh B3aMMOCBS3b MEXKTY
DYHKYUOHUPOBAHUS KNEMKU. rOMEOCTa30M KJIETOK U UX THOENbIO
JdeMoHCcTpanuu
Tabanibe! 1 cxeMbl: « KU3HEHHBIN [IKIT
KIIETKN», «CTpOEHUE XPOMOCOMY,
«Permukanusa JJTHK», «Muto3»
Nroro yacos o teme 6
9 | Tema «CTPOEHUE U ®YHKIIUU OPTAHU3MOB»
9.1 | Opranusm Kak eauHOE 1 buonorunyeckoe pazHoobpaszue PackpeiBaTh copepkaHue TEPMUHOB U

LIEJI0€

OpraHu3MoB. OI[HOKJ'ICTO‘IHBIC,
KOJIOHHUAJIbHBIC, MHOT'OKJICTOYHBIC

MTOHATUI: OPTAHU3M, OpTaH, OPraHesIbl,
CHCTEMa OPraHoB, amrapar,
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OpraHU3MBbI.
Oco0eHHOCTH CTpOEHUs U
KUZHEAECATEIbHOCTU OJJTHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu,
OJIHOKJICTOUYHBIE TPUOHI,
OJIHOKJIETOYHBIE€ BOJOPOCIH, IPyTUE
npoTUCThl. KoJlOHHANIbHBIE OPTaHU3MBL.
B3anMocBs3b 4acTelh MHOTOKIIETOYHOTO
opraHusMa. TkaHu, OpraHbl U CUCTEMBI
opranoB. OpraHusm Kak €JUHOE 1IEJI0E.
I'omeocras.

JdeMoHCcTpanuu

Ta6auiiel U cxembl: «OTHOKIETOUHbBIC
BOJIOPOCIN», « MHOTOKJIETOUHBIE
BoZopocany, «bakrepun»,
«IIpocreinmmey, «Oprassl IBETKOBBIX
pacrenuily, «CUCTEMbI OPTraHOB
MMO3BOHOYHBIX JKUBOTHBIX),
«BHyTpeHHee CTpOeHHE HACEKOMBIX ).
OobOopynoBanme: CBETOBOU
MHUKPOCKOIT; MUKPOTIpENapaThl
OJIHOKJIETOUHBIX OPIaHU3MOB; )KUBbIE
AK3EMILIAPbl KOMHATHBIX PACTECHUI;
repOapun pacTeHUl pa3HbIX

OT/IEJIOB; BJIQXKHBIE MPENapaThl
KUBOTHBIX

(yHKUHMOHAIbHAS CUCTEMA, TOMEOCTA3.
IlepeuncnsaTh CTpyKTypHO-
(yHKUHOHAIbHBIE YaCTH
OJITHOKJIETOYHBIX, KOJJOHUAJIbHBIX,
MHOTOKJIETOYHBIX 1 MHOTOTKaHEBBIX
OpraHU3MOB.

XapakTepHu30BaTh 0COOEHHOCTH
CTPOEHUS U KU3HEIEATEIbHOCTU
OJTHOKJIETOYHBIX OPraHU3MOB,
KOJIOHMAJIBHBIX, MHOTOKJIETOYHBIX U
MHOTOTKAHEBBIX OPTraHU3MOB.
CpaBHUBaTh MEXTy COO0OH
OJTHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE U MHOTOTKaHEBbBIE
OpraHu3Mbl
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9.2 | Tkanu pacTeHuit Tkanu pacrenuid. Tunsl pacTuTenbHBIX | PackpbiBaTh cojiepkaHue TEPMUHOB U
TKaHeil: 00pa3oBaTelibHasl, TOKPOBHAs, | MOHATUI: TKaHb, SIIUJEPMUC, TPOOKA,
IIPOBOASAIIAsA, OCHOBHA, KOpKa, 1y0, IpeBecrHa, JPEBECUHHBIC
Mexannyeckas. OcoOeHHOCTH BOJIOKHA, JTyOsIHbIE BOJIOKHA, COCY/IbI,
cTpoeHus, GyHKIIUNA U PACTIONOKEHUS | KAMEHUCTHIE KICTKHU.
TKaHEN B OPraHax PacCTCHUMU. XapakTepu30BaTh TUIIbI PACTUTEIBHBIX
JleMmoHCcTpanumn TKaHeil: oOpa3zoBaTeabHas, TOKPOBHAs,
TaGauIIbl U CXEMBI: IIPOBOJIALLAS, OCHOBHAsI, MEXaHUYECKas,
«Txanu pacrenuit», « OpraHbl MEPEUUCIIATh 0COOEHHOCTH UX CTPOCHUS
IIBCTKOBBIX paCTeHHﬁ>>, «KOpHeBBIe U BBIIIOJIHSIEMBIC @yHKHI/II/I
cuctemb», «CTpoeHue cTedsy,
«CTpoeHue TMCTOBOM MIIACTUHKI.
Oo0opynoBaHme: KUBBIE SK3EMILTAPbI
KOMHATHBIX PACTEHNI; CBETOBOM
MHUKPOCKOII; MUKPOIIPENApaThl TKAHEH.
JlabopaTtopHasi paGora
«M3yuenne TkaHen pacTeHUN»

9.3 | TkaHu )XUBOTHBIX H TkaHU KUBOTHBIX U YEJIOBEKA. THUIIBI PackpsiBaTh conepxanne TEPMUHOB U

YCJIIOBCKA

’)KMBOTHBIX TKAHECH: SIIUTCINAJIbHAasi,

COCAMHUTCIIbHAA, MbIIIICUHAA, HCPBHAA.

Ocobennoctu cTpoeHus, GyHKIUI 1
PacIoJIOKEHUsI TKAHEN B OpraHax
YKHBOTHBIX U YCJIOBCKA.
JdeMoHCcTpanuu

Tabnuiel U cxeMbl: « TkaHu
KUBOTHBIX», « CKEJIET YeIIOBEKa,
«ITuieBapuresbHasg CUCTEMAY,

MOHATUI: SIUTEIINN, CEKPET,
MBIIIEYHbIE BOJIOKHA, HEHPOH,
HEUPOTIus.

XapakTepu3oBaTh TKaHU )KUBOTHBIX U
YEJIOBEKA: YMUTENNATbHAS,
COEMHUTENbHASI, MBILIICYHAsI, HEPBHAS;
NEPEUUCIATh 0COOEHHOCTH UX CTPOCHUS
U BBITIOJIHSAEMbIE (DYHKIIHH
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«KpoBeHocHas cucremay,
«/IpIxaTenpHas cucremay, «HepBHas
cucremMay, «Koxay», «MpliieuHas
CUCTEMAY.

Oob6opynoBaHme: CBETOBOM MUKPOCKOII;
MHKPOITPENAPAThl TKAHEH.
JlaGopaTopHnasi pabora

«/3yuenune TkaHen JKUBOTHBIX)

9.4

Opranbl. CucTeMbl
OpraHoB

Opransbl. BereratuBHble U
TE€HEPATUBHBIE OPTaHbl PACTECHUN.
OpraHbl ¥ CUCTEMBI OPTaHOB
KUBOTHBIX U YeioBeka. OyHKIUH
OpPraHoB U CUCTEM OPTaHOB.
JdemoHcTpanuu

Tabauiel u cxeMmbl: «Oprassl
LBETKOBBIX pacTeHUu», «KopHeBbIe
cuctembly, «CTpoeHue cTedisy,
«CtpoeHue JIMCTOBOU IUTACTUHKWY,
«CKeneT yenoBekay,
«ITumeBapurenbpHas cucTeMay,
«KpoBeHocHas cucremay,
«JlpIxaTesbHass CUCTEMaY,
«BpiaenurensHas cucreMay, « HeppHas
CUCTEMAY, « DHJIOKPUHHASI CUCTEMA.
Ob6opynoBaHme: KUBBIE SK3EMILIAPbI
KOMHATHBIX pacTeHUM; repOapuu
pPacTeHUN Pa3HbIX OTIEJIOB; CKEJIETHI

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSTUI: OpraH, KOPEeHb, MOOET,
IIBETOK, TUTOJI, CEMsI, TTOJIOBBIC JKEJIE3hl,
MIOJIOBBIE TIPOTOKH, KOMYJIATUBHBIC
OpraHbl, CUCTEMbI OPTaHOB.
XapakTepru30BaTh BET€TaTUBHBIC U
reHepaTUBHbIC OpraHbl PACTEHUH,
COMATHYECKHUE U PETYJIATOPHBIC OPTaHBI
YKUBOTHBIX; TIEPEUHUCIIATH OCOOCHHOCTH
WX CTPOCHHUS U BHITIOJIHAEMbIE ()YHKIIUH.
YcTanaBnuBaTh B3aUMOCBSI3H MEXTY
CTPOEHUEM OPraHOB U UX QYHKUIUIAMH.
Paznuyath BUIBI TKAHEW, OPTraHbl U
CHUCTEMBI OPTAHOB, B TOM YHCJIE
YeJioBeKa, Ha MUKpPOIIpenaparax,
BJIQKHBIX MpernapaTax, repoapusix u
MUKpodoTorpadusx, TabIUIAX,
MOJIETISAX U MYJISKaX
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MMO3BOHOYHBIX; KOJUICKIIUU
0€CTI03BOHOYHBIX JKUBOTHBIX; BIIAYKHBIC
npenaparhl >)KUBOTHBIX, CKEJIET
YeJioBeKa.

JlaGopaTopHasi paGora

«3ydeHne opraHoB IBETKOBOTO
pacTeHus»

9.5

Omnopa tena
OpraHu3MOB

Onopa Tena opranu3mMoB. Kapkac
pacteHuii. CKeJeThl OJTHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX.
HapyxHblii 1 BHYyTpPEHHHUH CKEJIET.
CrpoeHne u TUIIBI COEAUHEHNS KOCTEN.
JleMmoHCcTpanumn

Tabauue! u cxembl: «CTpoeHue
cTebis», « CTpoeHue TMCTOBOU
IUIACTUHKNY, « CKEJIET YEI0BEKay.
Ob6opynoBaHme: CKeJEThI
II03BOHOYHBIX; BJIAYKHbIE ITpENapaThl
KUBOTHBIX; CKEJIET YEJIOBEKA;
PAKOBHUHBI MOJITFOCKOB; KOJJIEKIINH
HACEKOMBIX, UTJTIOKOXKHUX

PackpsiBaTh cofep:kaHue TEPMUHOB U
MOHATUI: OMOPHBIE CUCTEMBI, 000JIOUKU
KJIETKH, (PUOPUILIBI, KapKac, HapyKHBIH
CKeJIeT (XUTUHOBBIN MTOKPOB),
TUIPOCTATUYECKUI CKENeT, BHYTPEHHU
CKEJIET, KOCTH (IUIMHHbIE, KOPOTKHE,
IIJIOCKHUE), COSTMHEHUS KOCTEH,
HETIOIBIKHBIC (IIBHI),
MOJIYTIO/IBUKHBIE, TTOJBUKHbBIC
(cycraBbl), OTJENbI CKEleTa
MMO3BOHOYHBIX )KUBOTHBIX: UepeIl,
0CEBOM CKeJeT (I03BOHOYHUK, IPyIHAS
KJIETKA, XOp/ia), 1osica KOHEYHOCTEH,
CBOOO/IHbIE KOHEUHOCTH.

OnurceIBaTh HAPYKHBIA U BHYTPEHHUM
CKEJIEThI )KUBOTHBIX, CTPOCHHUE U TUIIBI
COCIUHEHUS KOCTEH.

YcTanaBnuBaTh B3aUMOCBSA3U MEXKITY
CTPOEHUEM OIOPHBIX CUCTEM U UX
(GyHKUMUSAMH B OpraHu3Me.
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CpaBHUBATH CTPOEHUE OTIOPHBIX CUCTEM
pPaCcTEHUI U )KUBOTHBIX

9.6 | JIBmwxeHue JIBr>KeHHne OpraHu3MoB. J[BHKeHUE PackpbiBaTh coziepKaHuE TEPMUHOB U
OpraHu3MoOB OJIHOKJIETOYHBIX OPTaHU3MOB: MOHSATUN: IBUKEHUE, BUTATEIIbHbIC
amMEOOUIHOE, KTYTUKOBOE, PECHUYHOE. | OPTaHEesIbl, JBUKEHHUE TPOCTENHIINX
JIBM>KEHHE MHOTOKJIETOYHBIX (amE€OounaHOE, KIYTUKOBOE,
PACTEHHMI1: TPONU3MBI U HACTHH. PECHUYHOE), ABUKEHUE PACTEHUN
JIBM>KE€HHE MHOTOKJIETOYHBIX (Tponu3MBbl, HACTUHU ), MBIIIICYHBIE
YKABOTHBIX U YEJIOBEKA: MbILICYHAS CUCTEMBI (COKpaTUTEIbHbIE BOJIOKOHIIA,
cucrema. Peexc. CkeneTHbIE MBIIILBI | KOKHO-MYCKYJIbHBIH MEIIIOK, CKeJIeTHAsI
U ux pabora. MYCKYyJIaTypa), CKEJIETHas MbIIIIIA
JlemoHCcTpanumn (MBIIIEYHOE BOJIOKHO, MUO(DHOpUILIA),
Tabauisl u cxembl: «OTHOKJIETOUHbBIE | BBICIIHE ABUTATEIbHBIC IIEHTPHI, paboTa
Bojopocuny, «lIpocrenmmey, MBI (IBUTATEIbHAs, COMAaTUUYECKas),
«Ctpoenue MbIp», «MpleuHas MBIIIEYHOE YTOMJIEHUE.
CUCTEMA» XapakTepu30BaTh BUbI ABUKCHUS
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpPraHHU3MOB.
OnuchIBaTh CKEJIETHBIE MBIIILBI U UX
pabory.
Y cTaHaBIMBAaTh B3aMMOCBS3b MEXKIY
CTPOCHUEM OIOPHBIX CUCTEM U
JIBUKEHUSIMA OPTaHU3MOB
9.7 | IlutaHne OpraHU3MOB IInuranue oprannsmos. [lornomenune PackpriBaTh conep:kaHue TEPMUHOB U

BO/IbI, YIJIEKUCIIOTO ra3a u
MHHEPAJIbHBIX BEIIECTB PACTCHUAMMU.
IIuTanue )KUBOTHBIX.

MOHSATUI: MUTAHUE, TUILEBAPEHHUE,
MUILIEBAPUTEIILHBIE BAKYOJIH, KAILICUYHAS
MOJIOCTh, MUIIIEBAPUTEIbHAS TPYOKa,
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BHyTpUnonocTHoOe ¥ BHYTPUKIETOYHOE
nuieBapenue. Ilutanne no3BOHOYHBIX
KUBOTHBIX. OTIEIIbI
MUIIEBAPUTEIHHOTO TPAKTA.
[TumeBapuTenbHbBIE KETE3bI.
IIumeBapurenbHas cucTeMa YeaoBeKa.
JdeMoHCcTpanuu

TaGauIIbl ¥ CXEMBI:
«KuiieqyHonosoCcTHEIE,
«ITumeBapurenbHas cucteMay, «Cxema
[IUTaHUs PACTEHUIY.

ObopynoBaHme: KUBBIE YK3EMIUISIPBI
KOMHATHBIX PACTeHHI; 000py10BaHUE
JUTSL IGMOHCTPAIUU TOYBEHHOTO U
BO3JIYLIHOTO MMUTAHUS PACTEHUN,
pacuieryieHus Kpaxmana u OeJIKOB

noJ1 AeicTBueM GepMeHTOB

MUIICBAPUTEIIBHBIN TPAKT,
MUIICBAPUTEIIBHBIC KETE3bI,
MUTIEBAPUTEIIBHBIC COKH.
XapakTepru30BaTh MUTAHUE KUBOTHBIX;
BHYTPHIIOJIOCTHOE W BHYTPUKIIETOYHOE
MUIIeBapeHHE.

Paznuuate Ha n300pakeHUsX (CXeMax,
Ta0IuIax, MyJisbKax) OTACIb
MUIIEBAPUTEIBHOTO TPAKTa U
MUIIEBAPUTEIBHYIO CHCTEMY YEJIOBEKA.
YcTaHaBIUBaTh B3aUMOCBSI3H MEKTY
CTPOEHUEM OPTaHOB MUIIEBAPECHUS

9.8

JIpIxanue opranu3mMoB

JIpixaHnue opranu3MoB. JlpIxanue
pacteHui. /[pIxaHne >KMBOTHBIX.
Huddy3us razoB uepes MOBEPXHOCTh
kieTku. KoxkHoe apixaHue.
JpixaTenbHas moBepXHOCTh. KabepHoe
1 JIETOYHOE JbIXaHue. Jlpixanue
MMO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE YCJIOKHEHUE CTPOCHUS
JIETKUX MMO3BOHOYHBIX KUBOTHBIX.
JIpIxaTenbHast CHCTEMA YEJIOBEKA.

PackpriBaTh coziep:xkaHre TEpPMUHOB U
MOHATHUH: AbIxaHue, TU(PPy3us, KOKHOE
JIBIXaHWE, OPraHbl IbIXaHUS,
JIBIXaTEJIbHBIC IBUKECHUS, IBIXATEIbHBIN
LEHTP, JIETOYHbIE O0BEMBI, KU3ZHECHHAS
EMKOCTb JIETKUX.

XapaKTepu30BaTh JIbIXaHUE PACTECHUM;
JIBIXaHUE )KUBOTHBIX U YEJIOBEKA.
OnuceIBaTh BOTIOIIMOHHOE
YCIJIO)KHEHHUE CTPOCHUS JIETKUX
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MexaHu3M BEeHTHISAINH JETKUX Y TITUIT
Y MJIeKonuTaromux. Perynsnus
IbIXaHus. J{pIxaTrelbHbIe 00BEMEL.
JdeMoHCcTpanuu

Tabuuiel M cXeMbl: «JIbIxaTelIbHas
CHCTEMay.

O6GopynoBanme: 000pyI0BaHKE
JUTSL IGMOHCTPAITUN OTIBITOB

10 U3MEPEHUIO KUZHEHHON EMKOCTH
JIETKUX, MEXaHU3Ma JbIXaTeIbHBIX
JIBUKCHUU

MTO3BOHOYHBIX KUBOTHBIX.
Pasznuyare Ha M300pakeHUIX (CXemax,
Ta0NIHIaX, MyJISDKAX) TBIXaTeIbHYIO
CHCTEMY YeJIOBEKa.

OnuceIBaTh MEXaHU3M BEHTHIISIIHH
JETKUX Y ITUI ¥ MIIEKOTTUTAIOITHX.
YcTanaBnuBaTh B3aUMOCBSI3H MEXTY
CTPOCHHEM OPTaHOB JbIXaHUS U UX
GyHKIUSAMHA B OPTaHU3ME

9.9

Tpancnopt BelecTs
y OpraHu3MOB

TpaHcnopT BEIECTB y OPraHU3MOB.
TpancnopTHBIE CHCTEMBI PACTEHUM.
TpaHcnopT BEIIECTB Y )KUBOTHBIX.
KpoBeHocHas cucteMa u €€ oprasl.
KpoBeHnocHast cucteMa mo3BOHOYHBIX
KUBOTHBIX U uenoBeka. Cepare,
KPOBEHOCHBIE COCYIbl U KpOBb. Kpyru
KpOBOOOpAIICHUS. DBOJIFOIMOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM
CHUCTEMBI TIO3BOHOYHBIX )KUBOTHBIX.
Pabora cepamna u e€ perysiusi.
JlemoHCcTpanumn

Ta6auiel u cxembl: «OpraHbl
LBETKOBBIX pacTeHu», «KopHeBbie
cucteMbl», «CTpoeHHUE CTEOIIS,
«CtpoeHue JIMCTOBOW INIACTUHKIY,

PackpbiBath conepxaHue TEPMUHOB U
MOHSATUI: TPAHCIIOPT BEILIECTB,
TPaHCHOPT Y paCTEHUM, KPOBEHOCHASI
CUCTEMa )KUBOTHBIX, KPOBb, IJIa3Ma,
(hOpMEHHBIE JIEMEHTHI,
KpOBOOOpAIlleHUE, KPYTH
KpOBOOOpAIIICHUS, CEPJICUHBIN ITUKII,
nuMdooOparnienue, mumda,
IUM(paTUYECKHUE COCYIbI,
auMpaTUYeCcKue y3Jbl, BHYTPEHHSS
cpella opraHusma.

XapakTepu30oBaTh TPAHCIIOPT BEIIECTB
y pacTeHui U 6ECI03BOHOYHBIX
KUBOTHBIX.

OnuchIBaTh KPOBEHOCHYIO CUCTEMY
JKUBOTHBIX U YEJIOBEKA.
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«KpoBeHocHas cucremay,
«KpoBeHocHbIE CHCTEMbI TO3BOHOYHBIX
KUBOTHBIX)

Pa3nnuate Ha n300paxeHusx (cxemax,
TabIUIaX, MyJISKaX) KPOBEHOCHYIO U
IMM(paTUYECKYIO CUCTEMY YEJIOBEKA.
VYcTaHaBiMBaTh B3aMMOCBSI3U

MEXIY CTPOEHUEM OPraHOB
KPOBOOOpAIICHHS U UX QYyHKIUSIMH

B OpraHHU3Me

9.10

Brigenenue y
OpraHu3MOB

Brinenenue y oprannsMosB. Beinenenue
y pacteHui. Beiaenenue y ;)KuBOTHBIX.
CokparutenbHble Bakyoau. OpraHsl
BbIJIeNIeHU. DUiIbTpanusi, CEKperus 1
o0paTHOE BcachlBaHHE KaK MEXaHU3MbI
paboThl OpraHoB BoieneHMs. CBA3b
II0JIOCTH T€JIa C KPOBEHOCHOM U
BBIJICIIUTEILHON CUCTEMAMU.
Brinenenue y mo3BOHOYHBIX KUBOTHBIX
u yenoseka. [louku. Ctpoenue u
byHKIMOHUpOBaHUE HEPPOHA.
OO0pa3oBaHue MOYH Yy Y€JIOBEKA.
JdeMoHCcTpanuu

Tabauib! u cxembl: «BoiaenurensHas
CUCTEMAY

PackpsiBaTh copepkaHue TEPMUHOB U
MOHSATUM: BBIJICJICHUE, TYTTalINs,
JIUCTOTIA]l, COKPATUTEIIbHBIC BaKyOJIH,
W3BUTHIE KaHAIBIIBI, 3BE319ATHIC
KJICTKH, BBIICIUTEIIbHBIC TPYOOUKH,
MaJILITUTUEBBI COCY/IbI, IOYKH,
MOYETOYHUK, MOYECBOU ITy3bIPb,
He(poH, Moya.

XapakTepu3oBaTh MPOIECC BBIIACICHUS
Yy paCT€HUH U )KUBOTHBIX.

Paznuyath Ha n300pakeHusax (cxemax,
Ta0IuIAX, MYJISKax) BbIICIUTEIbHYIO
CHUCTEMY Y€JIOBEKaA.

OnuceIBaTh MEXaHU3M
byHKIHOHUPOBaHUS He(PpOHA; MPOIIECC
o0pa3oBaHUs MOYH.

VYcraHaBiuBaTh B3aUMOCBSI3H

MEXIy CTPOCHHEM OPTaHOB
BBIJICJICHUA U UX QYHKITUSIMHU

B OpraHU3Me
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9.11 | 3amura y opranu3mMoB 3ammuTa y OpraHu3MoB. 3anura PackpriBaTh conep:kaHue TEPMUHOB U
y OHOKJIETOYHBIX OPraHu3MoOB. CIIOpBI | OHATHI: KaIcyJia, YH10CIOopa, II1UCTa,
OaKkTepuil M UCTHI MPOCTEHIIIHX. KYTHKYJIA, CPEJICTBA TACCUBHOU
3amuTa y MHOTOKJIETOYHBIX PACTEHUH. | 3aIMTHI, CPEJACTBA XUMHUUECKOM
Kyrtukyna. CpeacTBa nacCuBHOU 1 3alUTHI, KOKHBIE IIOKPOBBI,
XUMHYECKOU 3a1UThl. ODUTOHIUIBI. MMMYHHTET, UMMYyHHas CUCTEMA,
3amunTa y MHOTOKJIETOYHBIX AQHTUTEH, AaHTUTEJIO.
AKUBOTHBIX. [[OKpOBBI 1 UX XapakTepu3oBaTh BUJIbI 3aLIUTHI
IIPOU3BOHBIE. 3alIUTa OPraHu3Ma Y OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
ot 6one3neit. UMmyHHas cuctema OPTraHU3MOB.
yenoBeka. Knetounsiii 1 rymopanbHblid | OnuchIBaTh CTPOCHHUE KOKHBIX
MMMYHUTET. BpOKIEHHBIN U IIOKPOBOB U UX IIPOU3BOJIHBIX.
pruoOpeTEHHBIN crieuDUIeCKUN Paznuyath Ha M300pakeHUIX (CXEMax,
MMMYHUTET. Teopust KIOHAIBHO- TabIUIaX, MYJISKAX ) OpraHbl
cesniekTuBHOro uMmynurera (I1. pnux, | UMMYHHOW CHCTEMBI YETIOBEKA.
@®.M. bepner, C. Tonerana). YcraHaBIMBaTh B3aUMOCBSI3U MEXKIY
BocnanurenbHble OTBETHI OPraHU3MOB. | CTPOCHUEM OPraHOB 3aLIUTHI U UX
Ponp BpOKAEHHOTO UMMYHHTETA GyHKUMUSAMH B OpraHU3Me
B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHU.
JemoncTpanuu
Tabauue! u cxembl: «Koxkay,
«mmynurtery, «Ctpoenue cTeds»,
«CTpoeHHe NTMCTOBOM TUTACTHHKI

9.12 | PaznpaxxuMocThb PazpaxumMocTh U peryssinus PackpbiBaTh coJiepKaHUE TEPMUHOB U

U PETYJISIIHS
y OPraHU3MOB

y opranu3mMoB. PaznpaxumocTtb
Y OJTHOKJIETOYHBIX OPTaHU3MOB.
Takcucel. PaznpaxxuMocTts u perysims

MOHATHI: Pa3IPaXKUMOCTh, PETYJISIIHS,
TaKCHCHI, POCTOBBIC BEIIECTBA
(ayKcHHBI), HEpBHAsl CUCTEMA,
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y pacteHuil. PocToBbIe BEeCcTBa U UX
3HA4YCHHUE.

HepBhas cucrema u pediexropHas
peryJisnus y >kuBoTHbIX. HepBHas
cUCTEMa U €€ OTHEeJIbl. DBOJIOLIMOHHOE
YCIIOKHEHUE CTPOEHHS] HEPBHOMN
CHUCTEMBI y )KMBOTHBIX. OTIEIIbI
TOJIOBHOTO MO3Ta TO3BOHOYHBIX
KUBOTHBIX. Pediekc u pednexkropHas
nyra. be3ycinoBHBIE U yCIIOBHBIE
pedIIeKCHI.

I'ymopanbHas perynsiuus u
SHJIOKPUHHASI CUCTEMA KUBOTHBIX U
yesnoBeka. JKenesbl SHIOKPUHHOU
CUCTEMBI U X TOPMOHBI. [lelicTBre
TOPMOHOB. B3auMOCBSI3b HEPBHOU U
SHJIOKpPUHHOU cucteM. ['unoramamo-
runoduzapHasi CUCTeMa.
JdeMoHCcTpanuu

IToprper: U. I1. I1aBinos.

Tabmwuiel u cxembl: «CTpoeHHe
ruapb», «CTpoeHue iaHapum,
«BHyTpeHHee CTpOEeHUE T0KAEBOTIO
yepBs», «HepBHas cuctema poio»,
«HepBHas cucteMa JAarymkmny,
«HepsHas cucrema
IpecMbIKaromuxcs», « HepBuas

pedaexTopHas perysanus, pediekc,
pednexropHas ayra, nepeaHuil Mo3r,
IIPOMEKYTOUYHBIN MO3T, CPETHAN MO3T,
MO3>KE€YOK, IPOJOJIrOBaThI MO3T,
BEreTaTUBHAsI HEPBHAs CUCTEMA,
ryMOpaJIbHAsI pEryJisiius, FTOPMOHBI,
SHIAOKPUHHASI CUCTEMA, TUIIOTAIaMO-
runoduzapHasi cuctema.
XapakTepu3oBaTh pa3apaKuMOCThb

Yy OJTHOKJIETOYHBIX OPraHU3MOB U
pedIEKTOPHYIO PETYIISIUIO

y ’KUBOTHBIX.

Pa3znnuate Ha U300pakeHUsAX (cXemax,
TabIuIaX, MyJIskKax) HEpBHYIO CUCTEMY
U €€ OTJeNbl; OT/AEJbI FTOJIOBHOIO MO3Tra
II0O3BOHOYHBIX JKUBOTHBIX.

OnuceIBaTh TyMOpaIbHYIO PErYJISLUIO
Y ’KUBOTHBIX.

Paznuuare Ha 300pakeHUsX (cxemax,
Ta0IuIax, MyJIsbKaxX) SHIOKPUHHYIO
CUCTEMY )KMBOTHBIX U YEJIOBEKA.
HasbiBaTe xkese3pl 3HIOKPUHHON
CUCTEMBI YEJIOBEKA U BbIpa0aThIBaEMbIE
VMU TOPMOHBI.

OrnuceIBaTh 1€MCTBUE TOPMOHOB.
YcraHaBIMBaTh B3aNMOCBS3U MEXKIY
CTPOEHHUEM OPTraHOB HEPBHOM U
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cucrema ntuiy, «HepHast cucrema
MJIEKOMUTaIOuX», «HepBHas cuctema
YeJI0BEKa», « JHJIOKPUHHAS CUCTEMAY,
«Pedexcy.

Oob6opynoBanme: MOy TOJIOBHOTO
MO3Ta Pa3IuYHbIX )KUBOTHBIX

OHJAOKPUHHOW CUCTEM U MX (DYHKITUSIMU
B OpraHu3Me.

XapakTepu30oBaTh 3BOIIOLMOHHOE
YCIIOKHEHUE CTPOEHHUSI HEPBHOMN
CUCTEMBI y JKUBOTHBIX

Hroro yacos 1o reme 17
10. | Tema «PASMHOKXEHUME U PASBUTHUE OPI'AHU3MOB»
10.1 | ®opmbl pa3MHOKEHUS 1 @OopMBI Pa3MHOKEHUS OPTAHU3MOB: PackpriBaTh conep:kaHue TEPMUHOB U
OpraHU3MOB Oecronoe (BKJItOYasi BEreTaTUBHOE) U MOHATUI: PA3MHOXKEHHE, IIPOCTOE

mosioBoe. Buael Oecrionoro
pPa3MHOKEHUs: TOYKOBaHNE,
cropyJisius, pparmMeHTanus,
KJIOHHPOBAHHUE.

JdemoHcTpanuu

Tabauip! u cxembl: «BereratuBHOe
pa3MHokeHuey, «Turmsl 0ecrnosoro
pa3MHOXeHUs», «PazMHoXKeHne
XJIAaMUJOMOHAa 11y, «Pa3MHOKeHne
ABIIICHBDY, «Pa3MHOXKEHHE THIPHD»

JIEJICHNE, TIOYKOBAHUE, CTIOPYJISIIHS,
BETETATUBHOE Pa3MHOKCHHUE,
dbparmeHranys, KJIOHUPOBAHKE, TAMETHI,
CrepMaTo30u/l (CriepMuii), SUIIEKIIETKa,
3Ur0Ta, KOHBIOTAIIHS.

[lepeuncnarb 0COOEHHOCTH 6ECTIONOTO
1 TI0JIOBOTO Pa3MHOEHUS OPTaHU3MOB.
XapakTepu3oBaTh CYUHOCTh U (POPMBI
0ecrnoJIoro pa3MHOKEHHUS OPTaHU3MOB;
OHOJOrnYecKoe 3HaueHrue Oecrooro
Pa3MHOKEHUSI.

Paznuuats ciopy Kax
CHEIUATM3UPOBAHHYIO KIIETKY,
MpeTHA3HAYCHHYIO JJIs1 OECTIONIOTO
Pa3MHOXEHUS, U CTIOPBI OAKTEPHH.
OOBSICHATH MPEUMYIIIECTBA ITOJIOBOTO
pa3MHOXKEHUS HaJl OECIIOJIBIM.
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PackppiBaTh poJib KIOHUPOBAHUS
B CEJICKIIMU U CEIIbCKOM XO35AUCTBE

10.2

ITonoBoe
Pa3MHOXEHHE.
Meiios

[TosnoBoe pa3smuoxenue. [1omoBeie
KJIETKH, UM rameThl. Meiio3. Ctagun
Meno3a. [loBenenne XxpoMocom

B Meno3e. Kpoccunrosep.
buonorndyeckuii CMbICI Me03a U
MOJIOBOTIO Tpouecca. Meio3 u ero
MECTO B )KU3HCHHOM ITUKJIC
OpPTraHU3MOB.

JdeMoHCcTpanuu

Tabnuiel U cxeMbl: «Meo3y,
«XpOMOCOMBD»

PackpsiBaTh copiep:kaHle TEPMUHOB U
MTOHSTHI: MeH03, OMBaJICHTHI,
KPOCCUHTOBEp, UHTEPKUHE3,
HE3aBUCHUMOE pacCIpe/IeIICHUE;
KPOCCHUHTOBED.

Pa3znnuate Ha n300pakeHusx (cxemax,
Ta0JIMIaX) ¥ MUKpOIIpenaparax 3pesible
MOJIOBBIEC KIETKH MJICKOMUTAIOIINX U
OpraHbl pa3MHOXEHUS BBICIINX
pacTEHUM.

PackpbiBaTh CyIIHOCTH MEHO03a,
XapaKTepU30BaTh €ro OT/EJIbHbBIC
CTauHu.

OrnpenensTe MECTO Mei03a

B )KM3HEHHBIX ITUKJIaX Pa3INYHBIX
OpraHU3MOB.

OOBIICHATH OMOTOTUYECKUIA CMBICI
KPOCCHUHTOBEpA, ONMKUCHIBATH €T0
MEXaHU3M.

CpaBHHUBATh MENWO3 C MUTO30M;
pasinyath OTACIbHBIE UX CTAIUU

Ha MUKpOIIpernaparax 1 u300pakeHUsIX
(cxemax, TabnauIax).

PackpbiBaTh 3BOTIOLIMOHHOE 3HAUCHUE
MOJIOBOT'O Pa3MHOKEHHUS OPTaHU3MOB
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10.3 | M'ameTorenes. IIpenzaponpiieBoe pa3BUTHE. PackpriBaTh conep:kaHue TEPMUHOB U
OO6pa3oBanue u ["ameTorenes y »kuBoTHbBIX. [lo70BBIE MOHSATHUI: raMETOreHe3, CliepMaTOreHes,
pa3BUTHE MOJIOBBIX xene3pl. O0pa3oBaHuE U Pa3BUTHE OOI'€HE3, CEMEHHUKH, SIMYHUKH,
KJIETOK MOJIOBBIX KJIETOK. CriepMaToreHes u CIIEPMATOrOHHUH, CIIEPMATOLIUTHI,

ooreHe3. CTpoeHHe MOJIOBBIX KIIETOK. CIEPMAaTH/Ibl, CIEPMATO30U/IbI,
OmiogoTBOpEeHNE U SMOPHOHATBHOE OOI'OHHH, OOLIUTBI, OJISIPHBIE TEJIBLIA,
pa3BUTHE KUBOTHBIX. CIOCOOBI SUIIEKJIETKA, aKpocoMa.
OILTOZI0TBOPEHUS: HAPYIKHOE, [IepeuncnsaTh cTaiuu raMeTOreHe3a
BHyTpeHHee. [lapTeHorenes. Y )KUBOTHBIX.

JleMOHCTpanuu OnuceIBaTh NPOIECC FTAMETOreHe3a U
Tabauue! u cxembl: «['ameTorenesy, €ro NepHUObl, CTPOCHHE MOJIOBBIX
«CTpoeHue SHIEKIETKH U KJICTOK.

CIEPMATO30U/1a». Paznnuate ocoOeHHOCTH
OO0opynoBanme: CBETOBOM MUKPOCKOI; | CIIEPMAaTOI€HE3a U OOreHE3a.
MUKpOIpEnapathl SSHIEKIECTOK U OnuchIBaTh NPOLECCHl OCEMEHEHHUS U
CIEPMATO30MIOB. OILTOI0TBOPEHMS, pa3HbIE BAPUAHTHI
JlaGopaTopHas padora «3yuenue MapTEHOTeHe3a

CTPOEHHS MOJIOBBIX KJIIETOK HA TOTOBBIX

MUKpOIpenapaTax»

10.4 | UnguBuayansHOE NuauBunyansHOE pa3BUuTHE PackpsiBaTh cogepkaHne TEpMUHOB U
pa3BuTHE OpraHu3MoB (OHTOT€HE3). MOHATUI: OIJIO0TBOPEHHE, 3UTOTA,
OpraHUu3MOB — OMOpuonorus — HayKa O pa3BUTHH OsacTomep, aKpOCOMHas peaxIus,
OHTOI'€HE3 opranu3moB. Mopgozenes — 00ua IPOHYKJIEYC, IAPTEHOT €HE3,

U3 21aBHBIX NPOOIEeM IMOPUONOCUL.
Konyenyus mopgocernos u mooenu
mopgoeenesa. Ctaguu aMOproreHesa
KUBOTHBIX (HA PUMEPE JISATYIIKH).

aMOpuorenes, ApodiaeHue, 6acTyna,
MOpyJia, TacTpyJia, Heupyna,
OpTaHOTeHE3, SKTOJIepMa, MEe30IepMa,
HHTOJIEpMa, 11eJI0M, HepBHasl TpyOKa,
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Hpobnenue. Tunsl qpodaeHus.
Jlemepmunupoeannoe u
HeodepMUHUPOBanHoe Opoobienue.
bracmyna, munw 61acmyn.
OcobeHHOCTH APOOICHUS
MJIEKOMUTAIOIIMX. 3apObIIIEBbIC
JIUCTKHU (racTpyJisiius). 3aKiiajaka
OpraHoOB M TKaHEH! U3 3apOAbIIIEBbIX
JIMCTKOB. B3anMHoe BiMsiHUE YacTen
Pa3BUBAIOIETOCS 3apObIIlia
(oMOpuoHaNbHAsI MHAYKIIHS ). 3aKIaaKa
IJIaHA CTPOEHUS KUBOTHOTO KaK
pe3ynbTaT HepapXHUUECKUX
B3aMMOJECHUCTBUN I'eHOB. BinsiHue
Ha HYMOpPUOHAIBHOE Pa3BUTHE
pa3IUYHbIX (PAKTOPOB OKPYKaIOIIEH
Cpepbl.

JdeMoHCcTpanuu

IToprper: X. [lInemasn.

Ta0mune! ¥ cxeMbl: « OCHOBHBIE CTaUU
OHTOTEHE3a.

Oob6opynoBanme: Mmojienb «Luki
Pa3BUTHS JIATYIIIKI

XopAa, KUIleyHas TpyOkKa.
Omnpenenars SMOPUOHANIBHBIN MTEPHO]
pa3BUTHUS OPraHU3Ma U OMHICHIBAThH
OCHOBHBIE 3aKOHOMEPHOCTHU
npoOJieHust — oOpa3oBaHue
OJTHOCIIOMHOTO 3apO/bIIIa — OJI1aCTyIIbI;
3aBHCHMOCTH X0/1a APOOICHUS

OT KOJINYECTBA JKEJITKA B AULEKIICTKE;
racTpyJsIUIO0 U OPraHOTeHE3.
OOBsicHATH dTanbl JudPepeHInPOBKH
TKaHel, 00pa30BaHUs OPTaHOB U CUCTEM
OpTaHOB.

XapaxkTepu3oBaTh PETYJIISALHIO
AMOPHUOHATIBLHOTO Pa3BUTHS;
JETEPMUHALIUIO U SMOPHOHATBHYIO
UHAYKIIHIO; TeHETUYECKUN KOHTPOIIb
pa3BUTHSL.

OO00CHOBBIBAaTH BPETHOE BO3/ACHCTBHE
Ta0auHOTO JIbIMA U AJKOTOJISA HA XOJ
AMOPHOHAIBHOTO U
MOCTAMOPUOHANBLHOTO Pa3BUTHS
OpraHu3Ma 4eJIoBeKa

10.5

Poct u pazsutne
YKUBOTHBIX

Poct 1 pa3BuTHE JKUBOTHBIX.
[TocTaMOprOHANBHBINA IEPUOI.
[Tpsimoe 1 HenpsiMoe pa3BUTHE.
Pa3Burue ¢ meramopdozom

PackpbiBaTh copepKaHie TEPMUHOB U
MOHSITHUM: OHTOT'€HE3,
MOCTAMOPHOHAIBHOE Pa3BUTHE,
MeTtamop(}o3, TUUHUHKA, POCT, CTapEHUE,
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y OECIIO3BOHOYHBIX Y TO3BOHOYHBIX
KUBOTHBIX. bruosiornueckoe 3HaueHue
MPSAMOTO U HEMPSMOTO Pa3BUTHS, UX
pacnpoCTpaHEeHUe B IpUpoae. TUmbl
pocTa )KUBOTHBIX. DaKTOPBI PETYJIALINT
pocTa JKMUBOTHBIX U yenoBeka. Ctaauu
MOCTIMOPHOHAIBHOTO PA3BUTHS Y
KUBOTHBIX U 4yesnoBeka. [leprobl
OHTOTreHe3a yesnoBeka. CtapeHue u
CMEPTh KaK OMOJIOTUYECKHE TTPOIIECCHI.
JdemMoHcTpanuu

Tabmuier u cxemsl: «IIpsmoe u
HenpsiMoe pa3Butue», «Pazpurue
MAaMCKOro XyKa», «PazBurue capanumny»,
«Pa3BUTHE JISTYIIKI.

IIpakTnueckas pabora

«BbIsIBJIEHHE TPU3HAKOB CXOACTBA
3apOJABIIIEH TO3BOHOYHBIX KUBOTHBIX)

CMEPTb.
XapakTepu3oBaTh MOCTIMOPHUOHATIBLHBIN
MEepUOJ Pa3BUTHSI OPraHU3Ma U €ro
OCHOBHBIE ()OPMBI.

XapakTepu3oBaTh NPsIMOE PA3BUTHE U
€ro Mepuo/bl.

N3narats conep:kaHue Teopun
CTapeHUs OPTaHU3MOB.

OOBsACHITH OMOJIOTHYSCKUI CMBICIT
pa3BuTUs ¢ MeTaMopho30M

10.6

PazmHOXeHue n
pa3BUTHUE PACTECHUN

Pa3sMHOX€eHHE 1 pa3BUTHE PACTECHUN.
IMamerodur u cnopodut. Meito3

B )KU3HEHHOM IIMKJIE PACTECHUI.
OO6pazoBaHue crop B Mpoliecce Meno3a.
['ameTorenes y pacteHui.
Omnnon0TBOPEHNE U Pa3BUTHE
PaCTUTENBHBIX OPraHU3MOB. /[BOTHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX
pactenuii. OOpa3oBaHue U pa3BUTHE

PackpbIBath cosepxaHue TEPMUHOB U
NOHATUI: TaMeToUT, criopodur,
aHTEPUJINN, APXETOHUHU, 3apPOCTOK,
MEracriopa, 3apOoJAbIIIEBbIA MEIIOK,
CUHEPTU/Ibl, AaHTUIIOAbI, MUKPOCTIOPA,
MBUIBIIEBOE 3€PHO, IBOMHOE
OILUIOOTBOPEHHUE, POCT, MEPUCTEMA,
KaMOui, epro/bl OHTOTE€HE3a
LBETKOBBIX PACTEHUM.
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CEMEHH. XapakTepu3oBaTb 0COOEHHOCTU
MexaHu3MBbl peryJisiiui OHTOI€He3a 0ecrosoro v NoJIOBOrO Pa3MHOKEHHUS
Y PaCTE€HUM U KUBOTHBIX. LIBETKOBBIX PACTCHUM.
JdemMoHcTpanun BriiensitTe 0COOEHHOCTH MPOTEKAHUS
Ioptper: C. I'. HaBamuH. raMeTOreHes3a y BETKOBBIX PACTCHUH.
Tabnuiiel u cxembl: «J[BoliHOE OnuceIBaTh MPOLIECC ABOMHOTO
OILUIOZI0TBOPEHHUE Y LIBETKOBBIX OIUIOJOTBOPEHUS Y IIBETKOBBIX
pacteHui», «CTpoeHue ceMsiH pacTeHuil U OOBSICHATH €ro
OJTHOJIOJIBHBIX U JIBYIOJbHBIX IIPEUMYLIECTBA 110 CPABHEHUIO
pacteHuin», « Ku3HeHHBbIN HUKII C OILUIOAOTBOPEHHUEM Yy CITOPOBBIX U
MOPCKOH KamyCTbD, «OKU3HEHHBIN TOJIOCEMEHHBIX

UK MXay, « KU3HEHHBIN ITUKIT
ManopOTHHUKAY, « KU3HEHHBIA LIUKII
COCHBI».

JlaGopaTopHnasi pabora
«CtpoeHune opraHoB pa3MHOKEHUS
BBICIIINX PACTCHUI

Hroro yacos o reme 8
11 | Tema «I'eHeTHKAa — HAYKA 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHU3MOB)
11.1 | Ucropust ctanoBnenus | 1 Hcropust CTaHOBIIEHUS U PAa3BUTHUSA PackpriBaTh copepkaHue TEPMUHOB U

Y Pa3BUTHUS ICHETUKHU IeHEeTUKH KaK HayKu. PaGoThl IIOHSATHN: T€HETUKA, T'EH.

KaK HayKu I'. Menpnens, I'. ne ®pusa, T. Moprana. | lemoHCTpHupOBaTH 3HAHUS UCTOPUU
Ponp oTeueCcTBEHHBIX YUEHBIX BO3HUKHOBEHUS I'€HETHUKHU.
B Pa3BUTHUU F'€HETUKU. PaOOTHI XapakTepu30BaTh OCHOBHBIE ATAIIbI
H.K. Konsosa, H.1. BaBuiosa, pPa3BUTHUS TEHETUKU KAK HAYKHU

A.H. benozepckoro, I'.J[. Kapneuenko,
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10.A. ®unumnuenko, H.B. Tumodeena-
Pecosckoro.

JdeMoHCcTpanuu

[Toprpetsl: I'. MeHniens,

I'. le ®pus, T. Mopras,

H. K. Konrsnos, H. 1. BaBuios,

A. H. benosepckuii,

I'. JI. Kaprieuenko,

IO. A. ®unmumyeHko,

H. B. Tumodeen-Pecopckuii

11.2

OCHOBHBIE TTOHATHS U
CHUMBOJIbI T€HETUKH

OCHOBHBIEC T€HETUUECKUE MTOHATHS U
CUMBOJIbI. 'OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeJIbHbIC TEHBI, AIbTEPHATUBHbIC
MIPU3HAKH, TOMUHAHTHBIN U
pelLeCCUBHBIN TPU3HAK, TOMO3UTOTA,
reTEePO3UTroTa, YACTAS JIMHUS, THOPUIBI,
re”otur, peHotun. OCHOBHBIE METO/IbI
TCHETHKHU: THOPUTOIOTHUCCKUH,
LHUATOJIOTUYECKUH, MONEKYISPHO-
TE€HETUYECKUU.

JlemoHcTpanuu

Tabauiiel: «KMeTo bl TEHETUKNY,
«CXeMBbl CKpelMBaHUY.
JlabopaTopHasi pabora

«JIpo3oduiia kak 00bEKT FeHETUYECKUX
HCCIIEIOBAHUIN

PackpbiBaTh coJiepKaHUE TEPMUHOB U
IOHATUI: HACJIEACTBEHHOCTb,
HACJIEIOBaHUE, U3MEHUYUBOCTD,
reHOTHIl, (PEHOTHII, T€HOM, JIOKYC,
XPOMOCOMBI, aJJIEJIbHbBIE T€HbI (aJIeNn),
aIbTEPHATUBHBIE TPU3HAKH,
TOMO3MI0Ta, F€TEPO3UT0Ta,
JIOMUHAHTHBIN NPU3HAK, PELIECCUBHBIN
MPU3HAK, YUCTasl TUHUS, THOPUIBIL.
[Tonp30BaThCA r€HETUUECKON
TEPMHUHOJIOTUEN U CUMBOJIUKOU

JUISL 3aIIMCH CXEM CKPEIIMBAHUS

HToro yacoB 1mo reme
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12 | Tema «3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
12.1 | 3akoHOMEpHOCTH 2 MounorulpuaHoe ckpeuBaHue. PackpriBaTh conepkaHue TEPMUHOB U
HacJieJOBaHUs ITepBriit 3akoH MeHnens — 3aKOH MOHSITUI: MOHOTHOPUIHOE
MIPU3HAKOB. eAMHO00pa3usi THOPHUIOB TIEPBOTO CKpEIIMBAHUE, YUCTOTA TAMET,
MonorubpuaHoe nokoJieHus. [IpaBuno noMuHUpOBaHus. | TOMUHUPOBAHUE, PACIICTIICHUE
CKpEIINBAHUE Bropo 3akoH MeHens — 3aK0H MIPU3HAKOB.
pacLIeIyIeHUs IPU3HAKOB. OnuceiBaTth onbITE . Mennens
[{uTosiOrMYEeCKUE OCHOBBI 10 M3YYECHUIO HACIIEIOBAHUS OJTHOU
MOHOTHOPHUTHOTO CKPEIIMBAHUS. Mapbl IPU3HAKOB Y TOPOXA MOCEBHOTO.
['mnortesa YuCTOTHI ramer. [TpuBOIUTH (POPMYITUPOBKH ITEPBOTO U
JlemoHcTpanuu BTOpOTo 3aK0oHOB I'. Menpens (3akoHa
IToprper: I'. Menensb. eauHO000pa3usi THOPUJIOB ITEPBOTO
Tabmauue! u cxemsl: «IlepBblil 1 BTOPOM | TOKOJICHUS, 3aKOH PACIIEIIIICHUS
3aKOHbI MeHIems». MIPU3HAKOB) U OOBSICHATH UX
O6opynoBanme: MOJAEIb LUTOJIOTUYECKNE OCHOBBI.
JUISL JIEMOHCTPAIIMY 3aKOHOB CocTaBisiTh CX€Mbl MOHOTHOPUTHOTO
eauHoo0pa3ust THOPUJIOB TIEPBOTO CKpELIUBAaHUS U PEIIaTh FTEHETUYECKUE
MTOKOJICHHSI M pacIIEIICHUS PU3HAKOB; | 33J]a4ll HA MOHOTHUOPUAHOE
CBETOBOM MUKPOCKOIIL, MUKPOITPENApAT: | CKPELIMBAHUE
«JIpozoduiay.
IIpakTuyeckas padora «/3yuenue
PEe3yJIbTaTOB MOHOTHOPHIHOTO
CKpEIIMBAHUS Y IPO30(DHITBI)
12.2 | Ananusupyroliee | AHanu3upyrouiee CKpeluBaHue. PackpbiBaTh cofepKaHle TEPMUHOB U
CKpPEIIMBAHUE. [TpoMeXyTOUHBIN XapakTep MOHATUI: AaHATU3UPYIOLIEE
Henonmuoe HaclyienoBaHus. Paciiernienue CKpELIUBAaHUE, HETIOJTHOE
JTOMUHUPOBAHUE MIPU3HAKOB ITPY HEMIOJIHOM JIOMHUHUPOBAHUE, KOJOMUHUPOBAHHUE.
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JOMUHUPOBAHUH.
JdemoHcTpanuu

TaOauisl ¥ cxembl: «AHaIU3UpPYIOLIEe
cKkpemunBanuey, «Henosnnoe

CoCTaBISAITh CXEMBI aHATM3UPYIOIIETO
CKpEIIMBAHUs U pelIaTh FTeHETUYECKHE
3a/1a4M HA AaHAIIM3UPYIOLIEe
CKpELIMBAaHUE U HEIIOJIHOE

JTOMUHUPOBAHUE JIOMUHUPOBAHUE
12.3 | Iurubpugnoe JuruOpuanoe ckpenmBanue. TpeTuii PackpsiBaTh conepxaHue TEPMUHOB U
CKpEIIMBAHUE 3aKOH MeH/1ems — 3aKOH He3aBUCHMOTO | TIOHSATHN: JUTHOPHUIHOE CKpEeIlMBaHUE,
HAaCJIeI0OBAHUS TTPU3HAKOB. (EeHOTUITMYECKUM pasTuKal.
[uTonorunueckrue OCHOBBI OnuceiBaTh onbIThl I'. MeHaemns 1mo
TUTHOPUIHOTO CKPEIITHMBAHUS. M3yYECHUIO HACIIEIOBAHUS IBYX MHap
JleMmoHcTpanuu MPU3HAKOB Y TOPOXA MOCEBHOTO.
IMoprper: I'. Menueins. [IpuBOUTH (POPMYTUPOBKY TPETHETO
Tabuuiel u cxembl: «Tpetnii 3akoH 3akoHa I'. Menpens (3akoHa
Mennens. HE3aBUCUMOTO HACJICJOBAHUS
ObOopynoBanmne: MOJIEIIb MIPU3HAKOB) U OOBSICHATH €T0
JUISL AEMOHCTPALIMN 3aKOHA LIUTOJIOTNYSCKHUE OCHOBBI.
HE3aBUCHUMOI'0 HACJIE€IOBAHUSA [IpuMensAT, MaTEMATUYECKUN PACUET C
MPU3HAKOB; CBETOBOM MUKPOCKOIT; MTOMOIIBIO0 (PEHOTUITUYECKOTO paiuKaja
MUKporpernapar «Jpozoduay. Y METO/J1a IEPEMHOKEHHS BEPOATHOCTEN
IIpakTnueckas pabora BAPUAHTOB PACHICIJICHUS MTPU3HAKOB Y
«3yuenue pe3ysibTaTOB MTOTOMKOB 110 (DEHOTHITY ¥ TCHOTHITY.
TUTHOPUIHOTO CKPEIITMBAHUS CocTaBisITh CXEMBbI TUTHUOPUIHOTO
y IpO30(UITBD» CKpELIUBAaHUA U pEIIaTh TEHETUYECKHUE
3aJ1a4M Ha JUTHOPHUIHOE CKPEIIUBaHUE
12.4 | CueruieHHOE CuernyieHHOE HacjieJ0BaHUE MPU3HAKOB. | PackpbiBaTh cofiepKaHue TEPMUHOB U
HacJIeJOBaHUE Pa6oter T. Moprana. CrernieHHOe MOHSATHH: CIICIVICHHOE HacJIeJOBaHKE,
MPU3HAKOB. HacJIeIOBaHUE F€HOB, HAPYILICHUE HapyUIEHUS CLETICHUS T'€HOB,
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XpOMOCOMHas1 TEOpHS CUECIUICHUS MEXIY T€HAMMU. KPOCCHUHTOBEp, PEKOMOWHAIINS TEHOB,
HACJIeICTBEHHOCTHU XpOoMOCOMHas TEOPUS F€HETUYECKUE KaPThl, MOPTAaHUA.
HacCJIeACTBEHHOCTH. [IpuBOUTE POPMYITUPOBKH 3aKOHOB
JemoHncTpanuu Moprana (3akoHa CLIETUICHHOTO
[Toprper: T. Mopras. HAacCJICJIOBAHMS T€HOB M 3aKOHA
Ta6aunp! U cxeMbl: « CIIeIICHHOE HapyIICHUS CUETUICHUS MEX Iy T€HAMM )
HACJIEIOBAaHUE MPU3HAKOB 1 OOBSICHITH MX IIUTOJIOTHYCCKHUE
y Ip030(DHIIBIY. OCHOBBI.
Oo6opynoBanme: MOJieib [lepeuuncnsiTb OCHOBHBIE MOJOKEHUS
JUIL IEMOHCTPAIMH CLETIECHHOTO XPOMOCOMHOM T€OPUHU
HACJIEIOBAHUS TTPU3HAKOB. HACJIeICTBEHHOCTH.

Pemrates reneTudeckue 3agadu
Ha CLICIUICHHOE HacJeJ0BaHUEe TCHOB U
HapyUIECHHUE CLETICHUSI MEXK 1y TeHAMHU

12.5 | I'eneruka nosa 1 I'eneruka nosia. XpoMOCOMHBIN PackpsiBaTh conepxaHue TEPMUHOB U
MEXaHHU3M OIIPEACIICHUA T10J1A. IIOHATHN: ayTOCOMBI, I10JIOBBIE
AyTOCOMBI Y IIOJIOBBIE XPOMOCOMBI. XPOMOCOMBI, TOMOTaMETHBIN 1101,
['oMoraMeTHbIN U reTepOraMeTHBIN reTeporaMeTHbIN IOJI.
noi1. ['enernueckas cTpykrypa OOBACHATH XPOMOCOMHBIN MEXaHU3M
IIOJIOBBIX XpomocoM. HacnenoBanue OIIpElIEeIICHHUs 110J1a Y OPraHU3MOB.
IIPU3HAKOB, CLICTUICHHBIX C IIOJIOM. [IpuBOIUTH IPUMEPHI HACIIETOBAHUS
JdemoHcTpanumn [IPU3HAKOB, CLICIUICHHBIX C IIOJIOM.
Tabauue! u cxembl: «I'enetnka nona», | CocTaBIsATh CXEMbI CKPELIUBAHUS U
«Kapuorum uenoseka», «Kapuorun penaTh FeHeTUYECKHUE 3a1a4U Ha
apo3o¢uib, «KapruoTun nTuibn HACJIEI0BAaHUE IIPU3HAKOB, CLEIUIEHHBIX

C IOJIOM.
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[TpuBOIUTH IPUMEPHI TEHETUYECKUX
3a00sieBaHUM U 1€(PEKTOB
y OpraHU3MOB, CBSI3aHHBIX C MTOJIOBBIMU

XpPOMOCOMaMH
12.6 | 'enorum kak 2 ['eHOoTHI KaK 1IE€JI0CTHASI CUCTEMA. PackpsiBaTh conepxaHue TEPMUHOB U
LEJIOCTHAs CUCTEMA [eioTponust — MHOKECTBEHHOE MOHSATUI: MHOKECTBEHHOE JIENCTBUE
nevctBue reHa. MHOXXECTBEHHBIN reHa (rieroTpornus),
ayenu3M. B3zanmoencreue KOMILUIEMEHTAPHOCTh, TIUCTA3,
HEAJUICIIbHBIX T€HOB. MTOJIMMEPHUSL.
KommnemeHnTapHOCTh. DIUCTA3. Omnpenensate GOpMbI B3aUMOACHCTBUS
[Tonmumepusi. aJUUIETIbHBIX U HEAJUIEIbHBIX T€HOB.
I'eHeTueCcKUil KOHTPOJIb PA3BUTHS [IpuBOANTH TPUMEPHI IIEHOTPOITHOTO
pacTeHUN, )KUBOTHBIX U YEJIOBEKA, a JIEUCTBUSI TEHOB.
TaKke (U3NOJIOTHYECKUX MPOIECCOB, Pemats reHeTnueckue 3anauun
MOBEJCHUS M KOTHUTUBHBIX (DYHKIMI. | HA B3AaUMOJCHCTBUE HEAIITICIbHBIX
['eHeTnyeCckre MEXaHU3MBI T'E€HOB

cUMOMOreHe3a, MEXaHU3MBbI
B3aMMO/JICMCTBUS «XO35IMH — Mapa3uT»
U «XO35IUH — MUKPOOHOM).
['eHeTHUeCcKrE acCEKTHI KOHTPOJIS U
W3MEHEHHUS HACJICICTBEHHOMU
WH(pOpMaIHU B TOKOJICHUSIX KIETOK

1A OPTaHU3MOB.

JdeMoHcTpanuu

Tabauib! 1 cxeMbl: « MHOKECTBEHHBIN
aJuieIu3M»; «B3anMo1eiCTBUE T€HOBY

HToro yacoB mo reme 10
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13 | Tema «3aKOHOMEPHOCTH U3MEHYUBOCTID)

13.1 | UsmeHYHBOCTH 1 B3aumopenicTBrE reHOTHIIA U CPENIbI PackpeiBaTh conepxanne TEPMUHOB U
npU3HAKOB. Buibl npu GpopMHupoBaHUH (PEHOTHUIA. MOHSATUI: U3BMEHUYUBOCTb,
U3MEHYHUBOCTU N3MeHYMBOCTH MPU3HAKOB. HEHACJIEeICTBEHHAs! U3BMEHUYHUBOCTb,

KauecTBeHHbBIE U KOJTMYECTBEHHbBIE HACJIe/ICTBEHHAs! U3MEHUYUBOCTb.
npu3Haku. Buabsl ©3MEHUUBOCTH: CpaBHUBaTh HEHACIIEICTBEHHYO
HEHACJIEACTBEHHAs U HACJIEICTBEHHAsl. | H3MEHYUBOCTD C HACJIEICTBEHHOM.
JleMOHCTpanuu [TpuBOAUTH IPUMEPHI KAYECTBEHHBIX U
Tabauiel u cxembl: «Bumbt KOJIMYECTBEHHBIX MMPU3HAKOB
M3MEHYUBOCTIY. OpraHU3MOB, MIPOSIBICHUI
OOopynoBaHme: )KUBBIE U TepOAPHBIE | Y OPraHM3MOB HEHACIIEICTBEHHOM 1
AK3EMIUISIPbl KOMHATHBIX PACTEHUM; HACJIEICTBEHHON U3MEHYMBOCTH
pucyHk# (potorpadun) ;KUBOTHBIX

C pPa3IMYHBIMH BUJIAMH U3MEHYUBOCTH

13.2 | MonudukamronHast 2 MopaudukannoHHast U3MEHYUBOCTb. PackpsiBaTh coepkaHle TEPMHUHOB U
U3MEHUYHUBOCTD Pounb cpenbl B popmupoBanuu HNOHATUI: MOU(PUKALUOHHAS, UIH

MOAU(PUKAIIMOHHON N3MEHYNBOCTH.
Hopwma peaknuu npusHaka.
BapuanunoHHsbii psij 1 BapualMoHHas
kpuBas (B. Moranncen). CBoiicTBa
MOIU(DUKAITMOHHOM N3MEHYUBOCTH.
JlemoHCcTpanuun

TabauIIbl ¥ CXeMBI:
«MoaudukanmoHHas U3MEHYUBOCTDY.
OO6opynoBaHme: XMBbIC U TepOapHbIC
AK3EMIUISIPbI KOMHATHBIX PACTEHMIA;
pucyHnku (¢dotorpadun) >KUBOTHBIX

dbeHoTunUecKas, "3SMEHUUBOCTb,
BApHUAHTA, BApUALIMOHHBIN P,
BApUALIMOHHAS KpHUBas, HOpMa
peaKkuu pu3HaKa,

MOAU(DUKALIUH.

XapakTepu3oBaTh CBOMCTBA
MOIU(PUKAIIMOHHON H3MEHYUBOCTH.
IToka3pIBaTh pOJIb yCIOBUM BHEIIHEU
Cpellbl B pa3BUTHH MOIU(DHUKATNOHHOM
M3MEHYMBOCTH Y OPraHU3MOB.
CtpouTh BapUaALIMOHHBIE PSABI U
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C MpuUMepaMu MOIU(UKAITMOHHON
U3MEHYUBOCTH.

JlabopaTtopHasi paGora
«HccnenoBanne 3akOHOMEPHOCTEN
MOAU(PUKALIMOHHON U3MEHYMBOCTH.
[TocTpoeHue BapualiMOHHOT O psiia U
BapUALIMOHHOMN KPUBOM»

rpayK KpUBOW HOPMbI PeaKIUU
IIPU3HAKOB Y PA3JINYHBIX OPTAHU3MOB

13.3 | 'eHoTUnUueckas I'eHoTHIIMYECKASE N3MEHUYUBOCTb. PackpsiBaTh conepkaHue TEPMUHOB U
U3MEHYUBOCTb. CBoiiCcTBa Fr€HOTUITHYECKOMN MOHSATUM: KOMOMHATUBHAS
KombunaTtusHast M3MEHYMBOCTH. BUIbI TEHOTUIIMYECKON | U3MEHYMBOCTD, MyTaIlHOHHAS
U3MEHYUBOCTH M3MEHYMBOCTH: KOMOMHATHBHAS, M3MEHYUBOCTb, KOMOUHAIIMHU, My TallUH.

MYTalMOHHAS. XapakTepu3oBaTh CBOMCTBA
KoMOuHaTuBHast ©3BMEHYUBOCTD. F€HOTUITMYECKOW N3MEHUYUBOCTH.
Mei103 1 moJI0BOM MPOLECC — OCHOBA OnuceiBaTh MEMO3 U MOJTOBOW MPOIIECC
KOMOMHATUBHON NU3MEHUYHUBOCTH. KaK OCHOBY MPOSIBJICHUS Y OPraHU3MOB
Poap KOMOMHATUBHON N3MEHYMBOCTH KOMOWHATHBHOW N3MEHUYHUBOCTH.

B CO3/IaHUU T€HETUYECKOTO [Toka3bIBaTh HA KOHKPETHBIX TPUMEPaAX
pazHooOpa3us B pejenax 0JHOTO POJIb KOMOMHATUBHON U3MEHUYUBOCTHU
BU/IA. B CO3/IaHUU T€HETUYECKOTO
JlemoHCcTpanumn pa3zHooOpasusi OpPraHu3MOB B IIpeesiax
Tabmune! 1 cxeMmbl: «KoMOnHaTUBHAS OJTHOT'O BHUJIA.

U3MEHYUBOCTBY, «Meno3y, CpaBHUBATH FTEHOTUITNYECKYIO
«O1Iog0TBOPEHHEY M3MEHYUBOCTh C MOJIU(DUKAIIMOHHOM

13.4 | MyranmoHHas MyTanunoHHast ”3BMEHYMBOCTb. Bubl PackpriBaTh coepkaHie TEPMUHOB U
U3MEHYUBOCTD. MyTalWl: T€HHbIE, XPOMOCOMHBIE, MOHSATHN: MyTalluu, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHbIe. CTIOHTaHHBIE U nepecTpoiiku (abeppanun),
MYTallMOHHOT'O WHyIMPOBAHHbBIC MyTalluU. SIIepHbIE | TOJUIUIOU NS, AaHECYTITIOUAMS, MyTaHT,
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mpouecca.
OIUTEeHETUKA

Y IIUTOIIa3MaTHYECKUE MYTAIIUH.
ComaTruecKue U MoJ0BbIe MyTAIUH.
[IpruriHBI BO3BHUKHOBEHHS MyTallU.
MyTareHsl U UX BIUSHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTHU
MYTAIlMOHHOT'O MPOIECCa. 3aKOH
TOMOJIOTUYECKHUX PSJIOB

B HACJICJICTBEHHON M3MEHUMBOCTHU
(H.W. BaBunog). Buesnepnas
W3MEHYUBOCTD M HACJICJICTBEHHOCTD.
Onueenemuxa u 3nuUeeHoOMUKA,

POJIb dNUeHemu4ecKux akxmopos

8 HAC1e00B8AHUU U UBMEHYUBOCTIU
(enomunuueckux npusHaKos

YV OP2aHU3MOo8.

JdeMoHCcTpanuu

IMoprpetsl: I'. [le @pus, B. Morannces,
H. 1. BaBunos.

Tabauib! 1 cxeMbl: «I eHeTHuecKue
3a00JIeBaHus YeI0BEKay, « BUIbI
MYTalnmn.

OO6opynoBaHme: )KUBbIE U TepOapHbIC
AK3EMILISAPbl KOMHATHBIX PACTEHUI;
pucyHk# (potorpadun) ;KUBOTHBIX

C pa3JIMYHBIMU BUJIAMU
W3MEHYUBOCTH.

MYTareHsbl.
[TpuBOIUTE PUMEPBI MyTALIUH,
BCTPEYAIOIINXCS Y Pa3HBIX OPraHU3MOB.
Knaccudunmposats mytanuu

10 pa3HbIM OCHOBAHUSM.

Paznuuate Ha n300paxkeHusx (cxemax,
Ta0IHIIax) TeHHBIE MYy TaIlUH,
XPOMOCOMHBIE IIEPECTPONKU PA3HBIX
BUJIOB: JICJICLIUU, NyIUIMKALNH,
TPaHCJIOKALINU, UHBEPCUU; TCHOMHBIE
MYTaLUU.

CpaBHUBaTh MEXTy COO0I MyTaIluu
pa3HbIX BUJIOB.

XapakTepu3oBaTh CBOMCTBA
MYTalMOHHOW U3MEHYUBOCTH.
HaspiBaTe npuynHbI MyTaLUH,
BBISIBJISITh ICTOYHHUKHU (HhaKTOPOB-
MYTareHOB B OKPYKaIOLIEH cpelie
(KOCBEHHO).

[TpuBoauThH POPMYIUPOBKY 3aKOHA
TOMOJIOTHYECKHX PSAIOB U
HACJIEICTBEHHON U3MEHUYUBOCTH

H. 1. BaBunoBa u 000CHOBBIBATH €TI0
3HAYEHHE JJISI TPAKTUKHU CEIbCKOTO
XO035IMCTBA
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IIpakTueckas padora
«MyTtaruu y aApo30¢uisl (Ha TOTOBBIX

MUKpOIpenaparax)»
Hroro yacos o reme 6
14 | Tema «I'eHeTHKA YeJI0BEKA»

14.1 | I'enernka gyemoBeka. 3 Kapuorumn uenoseka. Mexaynapoanas | PackpsiBaTh coliep:kaHue TEpPMUHOB U
Meroapl IporpaMma MCCJleA0BaHUs T€HOMa MOHSATHN: CEKBEHUPOBAHUE, KapTa
MEIMIMHCKON yesioBeka. MeTo bl M3y4eHHs TEHETUKH | XPOMOCOMBI, TPo0OaH/1, HaCIeCTBEHHBIE
TEHETUKH YEJI0BEKA: T€HEaIOTHYECKH, 0oJie3HU (MOHOTE€HHBIE, ITOJTUTCHHBIE,

OJIM3HEIOBBIN, IIUTOTCHECTHYECKUH,
MOMYJISITUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKUIA.
CoBpeMeHHOE OIpe/ieICHUE TEHOTHUIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAaHUE,
T€HOTUITUPOBAHHE, B TOM YHCIIC

¢ nomonieto [1I[P-ananu3a.
HacnencrBennsie 3a001eBaHusd
yesoBeKa. [ eHHbIe 1 XPOMOCOMHBIC
0ose3HH yesloBeka. bone3snun

C HacCJIEJICTBEHHOU
MPEIPACTIONIOKEHHOCTHIO. 3HAUEHUE
MEIHUIIMHCKON TCHETHKHU

B MPEIOTBPALICHUN U JICYCHUU
FeHETUYESCKUX 3a00JIEBaHINH YEIIOBEKA.
MenuKo-reHETHYeCKOe
KOHCYJIbTHpOBaHue. CTBOJIOBBIC
KieTKH. [IoHATHE «TeHEeTHYECKOTO

T€HHbIE, XPOMOCOMHBIE), MEUKO-
TF€HETUYECKOE KOHCYJIbTUPOBAHUE,
JIOPOJI0Bast TUATHOCTUKA, AaMHHUOLICHTES.
[lepeuncnatb 0COOCHHOCTH U3YUCHUS
T€HETHUKH Y€JIOBEKA U METOIbI
MEJIULIMHCKON T€HETUKHU.
XapakTepuzoBaTh METObI U3yUCHUS
TeHETHKH YeJI0BeKa (TeHeaqornyeCKUid,
OJM3HEIOBBINA, IIMTONCHETHYCCKHI,
MOJIEKYJISIPHO-T€HETUUECKH,
MOMYJISIITUOHHO-CTATUCTUYECKUIN ).
OnuceIBaTh 1ENH, 33]1a41 U
JOCTHKEHUS MEXKIYHAPOIHOU
nporpaMmbl «I'€HOM YelioBEeKay.
Paznnuate Ha n300pakeHusx (cxemax,
Ta0IHIax) KapThl XPOMOCOM
(renetudeckue, PuznUECKUe,
CUKBEHCOBBIE).
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rpy3a». DTUYECKUE aCIIEKThI
WCCJICIOBAHMI B 00J1acTh
pPENAKTUPOBAHUS TEHOMA U CTBOJIOBBIX
KJIETOK.

['enetrueckue (paKTOPHI MOBHIIIICHHON
YyBCTBUTEJIILHOCTH Y€JIOBEKA

K QU3HMYECKOMY U XUMUYECKOMY
3arps3HEHUI0 OKPY KAIOLIEH CPeIbl.
I'eneTnyeckas npepacnoaoKeHHOCTh
YeJI0BEKA K MaTOJIOTUSIM.
JdemoHcTpanuu

Tabauuk u cxembl: «Kapuotun
4yesoBeKay, «MeToabl u3yueHus
TE€HETUKH YeJIOBEKay, «I eHeTuuecKue
3a00JIeBaHUS YEIIOBEKAY.
IIpakTnueckas pabora
«CocTaBlIeHHE U aHAIIA3 POJOCIOBHO

OnuchIBaTh METOAbI COBPEMEHHOTO
OTpeIeSICHHs TeHOTHUITa OpTraHu3Ma;
MOJITHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUIIUPOBAHUE, B TOM YHUCTIE

¢ nomosto [IIP-ananu3a.
XapakTepu3oBaTh HACICACTBCHHBIC
3a00JIeBaHKs YeJIOBEKA B 3a00JICBaHUS
C HACJICJICTBCHHOM
MIPEAPACTIONIOKEHHOCTHIO.
CpaBHUBATH T€HHBIE, XPOMOCOMHBIC
00J1e3HH YeJIoOBEeKa U 00JIE3HU

C HacJICACTBECHHOU
MPEAPACTIONOKEHHOCTHIO.
VYcraHaBiuBaTh B3aUMOCBSI3b MEKITY
HAacJIeICTBEHHBIMHU 3a00JICBaHUSIMHA

YeJI0BEKa U UX I'€HETUUYECKON OCHOBOM.

OO00CHOBEIBATh 3HAYEHUE MEIUKO-
TCHETHYECKOT0 KOHCYJILTHPOBAHUS
B IIPEIOTBPAICHUN U JICUYCHUN
HAaCJIEICTBEHHBIX 3a001€BaHUI
yeJIoBeKa

HUroro yacoB 1o reme 3
15 | Tema «Cesiekuusi OpraHu3zMoB»
15.1 | OcHOBHBIE NOHATHSA 1 JlomecTUKaIus U CeIeKIUs. PackpeiBaTh cojliep:KaHUE OCHOBHBIX

CCIICKIINH

3apoXKACHUE CEJIEKIIUU U
JIOMECTHKAIINU. YUYEeHHEe
H.M. Basumnosa o LlenTpax

MOHSITHUI: CEICKIUS, JOMECTUKALIMSI,
MIPUMUTUBHASA CENEKIIUA,
KOMOWHATUBHAsI CEJICKIIUS, COPT,
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MPOUCXOXKJIEHUS U MHOTr000Opa3usl
KYJIbTYPHBIX pacTeHuil. Ponb cenexkuuu
B CO3/IaHUU COPTOB PACTEHUM U ITOPOJT
XKUBOTHBIX. COpT, MOPOJA, IITAMM.
3aKOH F'OMOJIOTMYECKHX PSIAOB

B HACJICICTBEHHON U3MEHYNUBOCTH
H.N. BaBuinosa, ero 3HaucHUE

JJIs1 CEIEKIIMOHHOM pabOoTHl.
JlemoHcTpanuu

[Toprpetsl: H. M. BaBuios,

N. B. Muuypum, I'. /I. Kapneuenko,
I1. IT. JIykesanenko, b. JI. Actaypos.
Tabauuel u cxeMmsbl: «LleHTpbI
IPOUCXOXKIEHUSI 1 MHOT000pa3us
KYJIbTYPHBIX PACTEHHID, «3aKOH
TOMOJIOTUYECKUX PSAIOB

B HACJICICTBEHHON N3MEHUYUBOCTHY.
JlaGopaTopHnas paéora
«M3ydeHne copToB KyJIbTYPHBIX
PACTEHHI U MOPOJ TOMAIITHUX
KUBOTHBIX»

OPOJIa, ITAMM.
[IepeunciATb OCHOBHBIE TaIlbl
pa3BUTHSA CEJIEKIMU KAK IIpoLecca u
HAyKU.

XapakTepu3oBaTh COACPKAHUE YUCHHUS
H. 1. Basuiiosa o Llentpax
IIPOUCXO0KJIEHNUS U MHOT000pa3us
KYJIbTYPHBIX PaCTCHUM.

[Toka3piBath LIEeHTPBI MPONCXOKICHUS U
MHOr000pa3usi KyJbTYPHBIX PacCTEHUN U
L{eHTpBI fOMECTUKAIIUN JOMAITHUX
’KUBOTHBIX Ha KAPTE MUPA, CBA3bIBATh
MX MECTOIIOJIOKEHHE C OYaraMu
BO3HUKHOBEHUS IPEBHEUIINX
UHUBUJIA3ALNN.

CpaBHUBATH COPT, MOPOAY, IITAMM

C BUJAMH-POJUYAMU.

OO00CHOBBIBATh 3HAUEHUE 3aKOHA
TOMOJIOTMYECKUX PSAJOB B
HACJICICTBEHHON U3MEHUYUBOCTH

H. 1. BaBuioBa 11 ceJIeKIIMOHHOMN
paboTHhL.

OnuceIBaTh NEPCIEKTUBBI
JOMECTUKALUU U CO3JaHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHUM, TOPOL
JIOMAIIHUX KUBOTHBIX U IITAMMOB
MUKPOOPraHU3MOB

93




OdenepanpHas pabovas nporpamma | buonorus. 10-11 kimaccsr (yriayOnéHHBIA yPOBEHB)

15.2

MeTtobl
CEJICKIIMOHHOU
pabotel. CoxpaHnenue,
U3YUYCHUE U
HCIIOJIb30BaHUE
FeHETUUECKUX

pecypcoB

MeTonb! CeneKIMOHHOM padOTHI.
HckyccTBEeHHBINH OTOOP: MaCCOBBINA U
WHJIMBUAYJbHBIA. DTaIlbl
KOMOWHAIIMOHHOM CeNeKIIUU.
Hcnpitanne npon3BoaUTENCH

1o MoToMcTBY. OTOOp 10 TEHOTHUITY

C IOMOUIBIO OLIEHKH (PeHOTHUIIa
MOTOMCTBA M OTOOP IO TEHOTHUITY

¢ nomoiipio aHanuza JJHK.
HckyccTBEHHBIN MyTareHe3 Kak METO/T
CEJICKITMOHHOU paboTHI.
PanuanuoHHbBIN 1 XUMHUYECKUMN
MYTareHe3 Kak HICTOYHUK MyTalui

Y KyJIBTYPHBIX (HOPM OPTaHU3MOB.
Hcnonb30BaHHE TEHOMHOTO
pPENAKTUPOBAHUS U METO/IOB
pexoMOuHanTHBIX JJHK 15 nonmyuenus
HCXOJHOTO MaTepurala JJjisl CEJICKIINH.
ITomy4yeHue noauIuIOn10B.
BuyTtpuBugoBas rubpuanzanmsi.
BiM3KOpOICTBEHHOE CKPENTUBAHMUE,
i uHOpuauHT. HeponcreenHoe
CKpelllMBaHue, WK ayTOPUIUHT.
I'eTepo3uc u ero NpuYMHSI.
Hcnonp3oBaHue rereposuca

B cenekuuu. OtnanéHHas
ruOpuauzanus. [lpeogonenue

PackpbIBaTh coepxaHue TEPMUHOB U
MOHSTUI: UCKYCCTBEHHBIN 0TOOD,
IIPOU3BOIMUTEIH, IKCTEPHED,
OJIN3KOPOJCTBEHHOE CKPELIMBAHNE, NN
WHOPUJIMHT, HEPOJICTBEHHOE
CKpelIMBaHue, WK ayTOPUANHT, YHCTAas]
JUHUS, TeTepo3uc (THOpuaHas cuiia),
T€HOMHOE PEIaKTUPOBAHHUE,
HCKYCCTBEHHbBIN MyTareHes, (hakTophbl-
MyTareHsbl, MOJUIIONAbI, OTAAIEHHAS
ruOpuan3alns, CEKBEHUPOBAHHE.
XapakTepu30oBaTb OCHOBHBIE METO/IbI
CEJIEKLIMY PACTEHUM U )KUBOTHBIX:
HCKYCCTBEHHBIN 0TOOD U
rUOpUAN3aLHIO.

CpaBHUBATH MacCOBBIN UCKYCCTBEHHBIN
0TOOp ¢ UHANBUIYATbHBIM, TOKA3bIBATh
UX 3HAUCHHE JJISl CEJIEKIIUU
KYJbTYPHBIX PACTEHUHN U JOMAITHUX
KUBOTHBIX.

[IpuBOIUTH KOHKPETHBIEC TPUMEPHI
OTJHAJIEHHOM r’MOpUAM3AIH B CEJIEKIIHH.
OnuceiBats onwIT I'. [[. Kapneuenko

0 MPEOI0JICHUI0 OeCIUTIOAMS
MEXBUIOBBIX THOPUJIOB.

Paznnuate Ha n300paxkeHusx (cxemax,
Ta0IuIax) y OTACIbHBIX
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Oecturoaust MEXBUIOBBIX THOPHIOB.
JloCcTKeHUs CeNeKIU PACTCHUHN 1
KUBOTHBIX. «3e/1éHAs pesontoyusy.
CoxpaHeHHE U U3yYCHUE TCHETHUCCKUX
PECYpPCOB KYJIbTYPHBIX PACTEHUHN U UX
JTUKAX POIUYEH NIl CO37aHUST HOBBIX
COpPTOB U THOPHUIOB
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP.
U3yuenue, coxpanenue u ynpagienue
2eHemu4ecKUMU pecypcamu
CeNbCKOXO3AUCMBEHHbIX U
NPOMBLCIIOBLIX HCUBOMHBLX 8 YEsX
VAVUUEHUS CYWEeCMBYIOuUX U CO30aHUs
HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM
yucie ¢ npuMeHeHuem CO8PeMeHHbIX
Memo008 HaAYHUHbIX UCCAe008AHULL
nepeooswvix uoeti U nepcneKmueHbIxX
MexXHON02UU.

JdeMoHCcTpan U
IToprpetsl: H. M. BaBuios,

N. B. Muuypun, I'. /1. Kapneuenko,
H. bopnoyr, . K. benses.
Tabmunel U cxeMbl: «MeToIbl
cenexkuumny, «Otnanénxas
rubpuauzanus», «MyTtarenes».
JlaGopaTopHasi padora
«3yyeHne METO0B CEIIEKIUU

MPEICTaBUTENICH KOHKPETHOTO COPTa U
MOPOBI XO3STUCTBEHHO TIEHHBIC
MPU3HAKH, HEOOXONMBIC YEITOBEKY.
XapakTepu3oBaTh POJIb CEICKIIUH

B 00€CTICUeHUH MPOI0OBOTIHLCTBEHHOM
0€30IaCHOCTH Y€JIOBCUECTBA.
[IpuBOIUTH KOHKPETHBIC TPUMEPHI
JIOCTHUKEHUU CEJICKIINHU KYJIbTYPHBIX
pacTeHUH M TOMAITHUX KUBOTHBIX

B Poccun
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pacTeHUN»

IIpakTueckas padora
«IIpuBHUBKa pacTEHUN».
Ikckypceusi «KOCHOBHBIE METOIbI U
JNOCTVIKECHUS CEJIEKLIUU PACTEHUN U
KUBOTHBIX (Ha CEJIEKIMOHHYIO
CTaHIINIO, IFIEMEHHYIO (hepMy,
COPTOUCIIBITATENbHBIN YYaCTOK,

B TEIUIMYHOE XO3SIUCTBO,

B JIA0OPATOPUIO arPOYHUBEPCUTETA UIIH
HAy4HOI'O LEHTPA)»

Htoro yacos 1o teme 4
16 | Tema «BHOTEeXHOJIOTUSI U CHHTeTHYECKAs] OMOJIOTHSD)

16.1 | buorexHoaorus Kak 1 OOBEKTHI, UCIIOJIB3YEMBIE PackpsiBaTh copepKaHue TEPMUHOB U
HayKa U OTpaciib B 6I/IOTCXHOJIOFI/II/I, — KJICTOYHBIC U MMOHSTHM: 6I/IOTeXHOHOFI/Iﬂ,
IIPOU3BOJICTBA TKaHEBbIE KYJIBTYPBHI, TpaJAULIMOHHAs OMOTEXHOIOT U,

MHUKPOOPIraHU3MBI, UX XapAKTEPUCTHUKA. | MUKPOOUOJIOTUUECKUN CUHTE3,
TpanuuroHHas OGMOTEXHOJIOTUS: MUKpPOOHMOIOTHYECKast TEXHOIOTHUSI.
xJieboreyeHne, moryaeHmne [lepeuncnsaTe HapaBICHUS
KHUCJIOMOJIOYHBIX IPOJYKTOB, OMOTEXHOJIOTHUH; 1IeJIU U 3a]1a4H,
BUHOAENME. MUKPOOHOIOTNYEeCKU I CTOSIIIKE TIepe] OMOTEXHOIOTUEH.
cuHTe3. OOBEKTEI XapakTepu30BaTh OOBEKTHI,
MUKPOOHOJIOTUYECKUX TEXHOIOT . HCIIOJIb3YeMble B OMOTEXHOJIOTHUH, —
IIpon3BoaCTBO O€NKa, aMUHOKUCIOT M | KJIIETOYHBIE U TKAHEBBIE KYJIbTYPHI,
BUTAMHUHOB. MHUKPOOPTAHU3MBI.
JdemoncTpanuu OnuchIBaTh OCHOBHBIE METO/IbI
Tabauie u cxembr: «Mcmonbp3oBanue TPaJAUIIMOHHON OMOTEXHOJIOTUU U
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MUKPOOPTraHU3MOB B IIPOMBIIIEHHOM
IIPOU3BOJICTBEM.

JlabopaTtopHasi paGora

«3yuenne o0beKTOB
OMOTEXHOJOTUM.

IIpakTueckas padora
«IlomyyeHne MOJIOYHOKHUCIIBIX
IIPOJTYKTOBY.

JIkckypeus «bruorexnonorus —
Ba)KHEMWIIAsl MPOU3BOJIUTEIbHAS CUIIA
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTUYECKOE
IIPOU3BOJICTBO)»

TOCTIKEHUS MUKPOOMOIOTHIECKON
TEXHOJIOTHU.

OO0OCHOBBIBAThH 3HAUEHHE
OHMOTEXHOJIOTUH

JUIS CEIIbCKOXO03SIMCTBEHHOTO
MIPOU3BOJICTBA

16.2

OCHOBHBIE
HarpaBJICHUS
CUHTETUYECKOM
OMOJIOTHH

Coznanue TeXHOJIOTUH U
MHCTPYMEHTOB IEJIEHAIIPABICHHOTO
M3MEHEHHS U1 KOHCTPYUPOBAHUS
T€HOMOB C LEJbIO MTOJTYy4YEHUS
OpPraHMW3MOB U UX KOMIIOHEHTOB,
COAEPKAIIUX HE BCTPEUAIOIINECS

B IPUPOJe OMOCUHTETUYECKHUE MYTH.
Knerounas nnxxenepus. Meto bl
KYJIbTYPBI KJIETOK U TKAHEH PACTCHUH U
#KUBOTHBIX. KprioGanku. Comarnyeckas
TUOpUIU3AIMS U COMAaTUYECKH
smOpuorenes. Mcmonap3oBanue
ramjoOHuIOB B CEJIEKIIUN PACTCHHIA.
Ilonyuenue MOHOKIOHANLHBIX AHMUMEI.

PackpriBaTh copiepKaHue TEPMUHOB U
TIOHSATHUI: KJIETOYHAS UHKEHEPHUS,
KJIETOYHAsI TEXHOJIOTHSI, METO]T
KYJBTYPBI KJIETOK M TKaHEH,
TOTUMOTEHTHOCTD, TUTFOPUITIOTEHTHOCTb,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHATIBEHOE
Pa3MHOKEHUE PACTCHUM, cCOMaTHYecKas
TUOPUIM3AIINS, TarIOUAbl, THOPUIOMBI,
MOHOKJIOHAJIbHBIC U MTOJIMKJIOHAILHBIC
aHTUTENA, METO ] TPAHCILJIAHTAIIUHU SJIED,
KJIOHUPOBAHHUE.

XapakTepu3oBaTh OCHOBHBIE
HaIpaBJICHUS] CAHTETUYECKOU
OMOJIOTHH.
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Hcnonvzosanue MOHOKIOHATbHBIX U
NOJUKTIOHAIbHBIX aHmMUmen

6 meoduyune. VIckyccTBeHHOE
OIUIOI0TBOpEHUE. PeKoHCTpyKIIMA
AWIEKIIETOK U KJIIOHUPOBAHUE
AKUBOTHBIX. METO/I TpaHCIUIaHTALlUU
anep K1eTok. Texnonoeuu
0300p08JIeHUs, KYIbMUBUPOBAHUS U
MUKPOKIIOHATLHO2O0 PAZMHOMNCEHUS
CeNbCKOXO03AUCTNBEHHBIX KYAbMYP.
JlemoHcTpanuu

Tabauiiel u cxemsl: «Kinetounas
VHXKCHEPHUSD)

OnuceiBaTh Ha KOHKPETHBIX MPUMEPAX
METO/Ibl KIIETOUHOW MHKEHEPUHU.
[IpuBOANTH HPUMEPHI UCIIOJIB30BAHUS
MOHOKJIOHAJIbHBIX U ITOJIUKJIOHAIBHBIX
AHTUTEN B MEJIULIMHE.

OueHnBaTh 3HAYEHUE CUHTETUYECKOU
OMOJIOrUU JJIsI CEJILCKOTO XO3SICTBA U
MEIUIMHBI

16.3

XpOMOCOMHas U
TEHHasi UHKEHEepUsI

XpOMOCOMHAasl ¥ T€HHAsA HHKEHEPHSI.
HcKycCTBEHHBIN CUHTES T'€HA U
KOHCTPYHPOBaHNE PEKOMOWHAHTHBIX
JNHK. Cozoanue mparnceenmvix
opeanusmos. JIOCTUKEHUS U
[IEPCIEKTUBBI XPOMOCOMHOM Y T€HHOU
MHKEHEpUH. DKOJOTUYECKUE U
ATUYECKHUE POOIEMbl TEHHOU
WHXKEHEPUH.

JlemoHcTpanuu

Tabuuiiel U cxembl: «I'eHHas
WUHKEHEPUS»

PackpriBaTh copepkaHue TEPMUHOB U
IIOHATUI: T€HHAs1 UHKEHEPUs,
PECTPUKIIMOHHBIE SHIOHYKIIEA3bI
(pecTpukTasbl), JIUIKUE KOHIBI,
IJIa3MUJIBL, PECTPUKIUS, TUTUPOBAHHUE,
TpaHcopmarysi, CKpUHUHT,
TpaHCTeHHbIE (TEHETUYECKH
MOAU(PUITUPOBAHHBIC) OPTaHU3MBI.
OnuceIBaTh METOBI PENPOIYKTUBHOTO
Y TEPANeBTUYECKOI0 KIIOHUPOBAHMS,
KJIETOYHBIE TEXHOJIOTUHU U CIIOCOOBI
TEHETUYECKOU MHIKEHEPUHU.
XapakTepu3oBaTh JOCTUKEHUS T€HHOU
VHKEHEPHH.
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O11eHMBaTh PKOJIOTHYECKHE U
ATUYECKUE MPOOIEMBbI KIIOHUPOBAHUS U
CO3/IaHUSI TPAHCTEHHBIX OPTaHU3MOB,
MEePCIEKTUBBI PA3BUTUSI XPOMOCOMHOM
Y TEHHOW MHXEHEPUU

16.4

MenunuHckue
OMOTEXHOJIOTUH

MenunuHckre OMOTEXHOIOTHH.
Ilocmeenommuasn yugposas
meouyuna. I1L[P-ouacnocmuxa.
Memabonomnuiil ananus,
2EHOYEHMPUYECKUU AHATU3
npomeoma uenosexka Ojisi OYeHKU
COCMOSIHUSL €20 300P08bSL.
Hcnonvzosanue cmeonoswix Kiemox.
Tapeemnas mepanus paka.
3D-6uounsicenepus 0nsa pazpabomiu
@DYHOAMEHMATILHBIX OCHOB
MeOUYUHCKUX MEXHOIO2ULL, CO30AHUS
KOMNJIEKCHbIX MKAHell couemanuem
MEXHON02ULl MPEXMEPHO20
ouonpunmurnea u cxagpgponrounea
0J151 peutenus 3a0a4
NEePCOHATUZUPOBAHHOU MEOUYUHBL.
Co30aHue 6eKmMOpPHbIX 6AKYUH C YElbIO
obecneyeHuss KOMOUHUPOBAHHOI
3awumol om 8030youmeneti OPBU,
YCMAaHo8eHue MOJEeK)ISIPHbIX
MEXAHUZMO8 (PYHKYUOHUPOBAHUSL

PackpeiBath comepxaHue TEPMUHOB U
MOHATHI: MEIUITTHCKAS
OMOTEXHOJIOTHS, META0OJIOMHBIHN
aHaJn3, TCHOIEHTPUYECKUI aHaAIH3,
MIEPCOHATTM3UPOBAHHAS MEIUIINHA,
pereHepaTuBHAs MEAUIIMHA.
XapakTepu3oBaTb METObI
METa00JIOMHOTO U T€HOIEHTPUUECKOTO
aHaJIu3a; UCIO0JIb30BAHUE CTBOJIOBBIX
kieTok; [I1{P-nnarnocTuky; Tapretoyo
Tepanuio paxka
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PHK-cooepaicawux supycos,
8bI3bIBAIOUSUX OCOOO ONACHbLE
3a00/1e8aHUsl YeNl08eKA U HCUBOMHBIX

HUroro yacos 1o reme 4
PesepBHOE Bpems |
OBIIEE KOJIMYECTBO 102

YACOB I10 I[TPOI'PAMME
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11 KJIACC
Haumenosaunue
No KomnnuectBo OCHOBHBIE BUBI JIEITEIILHOCTA
pa3nenoB U TEM [IporpamMmmuoe conepxanue
n/n 4acoB oOy4Jaronmxcs

y4eOHOTro mpeMeTa

Tema «3apo:kaeHue M pa3BUTHE IBOJIOIUOHHBIX NMPEACTABJICHUI B OMOJIOTHH»

DIBOIIOLIMOHHASA 1
teopus Y. /lapsuna

OpountoninonHas teopus U. JlapBuna.
[Ipennoceuiku BO3SHUKHOBEHUS
napBuHU3Ma. JKU3Hb U HAy4HAst
nesatenbHocTh Y. JlapBuHa.
JdemoHcTpanuu

[Toptpetsl: Apuctotens, K. JInnuei,
K. b. Jlamapk, 2. XK. Cenr-Unep,

K. Krwosse, Y. JlapBuH.

Tabauiel u cxeMbl: «Cuctema sKUBOM
npupobl (o K. JIunuero)y,
«JIecTHHIIA )KUBBIX CYILIECTB

(mo JIamapky)», «MexaHuzm
dhopmMupoBaHUs TPUCTIOCOOJICHUIMA

Yy PaCTEHUH U )KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
Mapupyta nyremectsus Y. Jlapsunay,
«Haxonku Y. [{apBunan

PackpeiBatTh conepkanue TEPMUHOB U
MOHSATUN: KPEallMOHU3M, BU/I,
cucTeMaTuka, OMHapHas HOMEHKIIATypa,
MCKYCCTBEHHAsI CUCTEMA
KJ1accu(UKauy OpraHu3MOB,
UCTOPUYECKUIN METO/I, JAPBUHU3M.
XapakTepu30oBaTh B3IJIsAIbI
Apucrotens, Omnenokia, Jlykpenus
Kapa, JI:x. Pes Ha pa3ButHe :KuBOU
PUPO/IBI.

OneunuBats Bkiajg K. Jluanes

B pa3BUTHE OMOJIOTHUHU.

CpaBHUBATH B3IJISbI HA BUJI U
somonuio K. Jlunnes, K. b. Jlamapka
u Y. [lapBuHa.

Kputnuecku orieHUBaThH
KPEAaLMOHUCTCKHE B3Il HA KUBYIO
PUPOLY.

[lepeuncnaTh KyJIbTYpHO-UCTOPUUECKHE
Y €CTECTBEHHO-HAYYHBIE MPEANOCHUIKA
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IIOSIBJICHUS DBOJIFOLIMOHHOM TEOpUHU

Y. /lapBuHna.

OnuceIBaTh poJib HCTOPUYECKOTO
METO/a.

N3narate CyIiHOCTb 3BOJOIUOHHON
teopun Y. [lapBuna.

Ha3sbiBaTh 0CHOBHBIE (haKThl OMOTrpapuu
Y. JlapBuHa ¥ dTaIbl CO34aHUs UM
3BOJIIOLIMOHHOMN TEOPUU

1.2

JBrKy1ue cuibl
9BOJIIOIIMY BUJ0B
o Y. /lapBuny

JIBYOKYIIIHE CUITBI DBOJTIOIIMH BHIOB
no Y. JlapBuHy (BbICOKas
WHTEHCUBHOCThH Pa3MHOKCHUS
OpraHu3MOB, HaCJIeICTBEHHAs
W3MEHUYUBOCTh, OOphOa

3a CYILIECTBOBaHUE, €CTECTBECHHBIN U
UCKYCCTBEHHBIN 0TOOD).
JleMoHCcTpanumn

[Toptper: Y. JlapBuH.

Tab6muiibt 1 cxeMbl: «Dopmbl GOPHOBI
3a cymiecTBoBaHue», «[lopoabt
rony0Oeii», «MHOTOOOpa3ue
KYJIBTYPHBIX (hOPM KaIyCThD»,
«ITopoibl TOMAITHUX KUBOTHBIX),
«Cxema 00pa3oBaHUsI HOBBIX BUIOB
(mo Y. JlapBuny)», «Cxema
COOTHOIIICHHUS IBHKYIIINX CHIT
HBOJTIOIIU N

PackpbIBath copepkaHue TEPMUHOB U
MOHSTHUI: HACJIEICTBEHHOCTb,
W3MEHYHUBOCTb, HICKYCCTBEHHBII OTOOD,
O6opb0a 3a CylecTBOBaHUE,
€CTECTBEHHBIN 0TOOP.

N3marath CynHOCTh yUCHUS

Y. JTapBuHa 00 NCKYCCTBEHHOM OTOODE.
XapakTepu30BaTh ABUKYIIIUE CUITBI
SBOJIIOLMU BUJIOB 110 JlapBuHy.
[IpuMeHATh 3HAHUS O ABMKYIIUX CHATIAX
ABOJIIOLIMH BUJIOB 110 J[apBuHY

JU1s1 OOBSICHEHUSI MHOTOOOpa3us BUJIOB,
MOPOJI IOMAIITHUX >KUBOTHBIX M COPTOB
KYJbTYPHBIX PACTECHUMN
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1.3 | ®opmupoBanue 1 OdopmieHre CHHTETUYECKON TEOPUHT PackpeiBath conep:kaHue TEpMUHOB U
CUHTETUYECKOU spomoruu (CTI). Helitpanbhas MOHATUM: TAPBUHU3M, MyTalllH,
TEOPHUH IBOIIOLNU Teopus 3Boround. CoBpeMeHHast MYyTalMOHHBIN ITPOLECC.

HBOJIFOIIMOHHAS] OMOJIOT . OOBACHATH NPUYMHBI KpU3HUCA
3Ha4YeHHE IBOJIFOLIMOHHON TEOpUN JApBUHHU3MA.
B (D)OPMUPOBAHUH €CTECTBEHHO- O060CHOBBIBaTH 3aKOHOMEPHOCTh
HAy4YHOU KapTUHBI MHpA. Tpancopmau JapBUHU3MA
JleMoHCcTpanun B CUHTETHYECKYIO TEOPUIO IBOJIIOLIUU
Ioprpersr: C. C. UeTBepHKOB, (CTD).
. 1. lImaneraysen, Jx. XongenH, W3narath ocHOBHBIE nosoxkenus CTD.
. K. benses. OuenuBath Brian I'. [le @pusa,
Tabnuibl u cxembl: «OCHOBHBIE C. C. UerBepukosa,
IIOJIOKEHUSI CUHTETUYECKOU TEOPUHU N. N. lImansraysena, . K. bensena
ABOJIIOLIAN B (hopmuposanue CTD.
OuenuBathb 3Hauenue CTO
B (popMHpPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa
Hroro yacos o reme 4
2 | Tema «MHUKpPO3BOIIOLHSA U €€ pe3yJbTaTbD)

2.1 | Dramnbl 3 [Tonmynsauus Kak 3JieMeHTapHas PackpeiBaTh coepkaHre TEPMUHOB U
HBOJIFOLIUOHHOTO eauHMIa 3BoroMn. COBpEMEHHBIE IOHATHN: MUKPOIBOJIIOLINS,
nporecca: METO/bI OLIEHKU F€HETUYECKOT 0 MaKpOd3BOJIIOIMS, MyTalllH, OIS,
MHUKPOIBOJIIOLUSA U pa3zHooOpas3us U CTPYKTYpPhI KOMOMHAIIUY T€HOB, TeHODOH,
MaKpO3BOJIFOLUSI. nonyJsiuuid. MI3menenue renoona AIIEMEHTAPHOE HBOJIIOLIMOHHOE SIBJIICHUE.
[Tonynsiuus — MOIYJISINUU KaK 3JIEMEHTAPHOE XapakTepu30BaTh MUKPOIBOIIOLIHNIO KaK
DJIEeMEHTapHas HBOJIFOLIMOHHOE SIBJICHHE. 3aKOH 3TaIl MOSIBICHUS IPUCTIOCOOTICHUH U

CAMHHUIIA 3BOJIOLINN

IFCHCTHUYCCKOI'O paBHOBCCHUA

BUI000pa30BaHUA.
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JIx. Xapau, B. BaiinOepra.
JdemoHcTpanuu

Tabauib! u cxeMbl: « MyTanoHHast
U3MEHYUBOCTHY, «llonmysaiuonnas
CTPYKTYypa BUIa», «CxeMa MpOosIBICHHUS
3aKoHa Xapau—BaitHOepray.
JlabopaTopHast padora

«BblIsiBIEHNE H3MEHUUBOCTH Y 0CO0€EH
OJITHOTO BUJA»

XapakTepu3oBaTh NOMYJIAINIO KaK
AJIEMEHTAPHYIO €IMHUILY IBOJIIOIUU.
[IepeuncnsaTe npu3HaAKU UACATBHOU
MOMYJISIIIUU U OOBSICHATH YCIOBUS
BBITIOJIHEHUS 3aKOHA XapIi—
Baiin6epra.

[TpumeHsTh UMEIOIMECS 3HAHUS

JUTsl OOBSICHEHUSI TPUYUH U3MEHUNBOCTH
y oco0el 0JJHOTO BUJIa

2.2

DJIeMEHTapHbIE
(bakTOpBI HBOTIOIUN

OnemeHTapHble (AKTOPHI (ABMKYIIUE
CUJIbI) ABOJIIOLIMU. MyTalmOHHBII
nporecc. KomOnHaTuBHas
U3MEHYUBOCTD. [pelid renos —
Clly4ailHble HeHaIpaBJICHHBIC
VM3MEHEHUS 4acTOT ajulesien

B nonyJisausax. IpdekT ocHoBaTes.
Ippexm 6ymulLiouH020 20PbILUKA.
CHudiceHue 2enemuyecko2o
PazHooopasus: NPUYUHbL U CLe0CMEUSL.
Ilpossnenue a¢ppexma opetigha cernos
8 OONBUIUX U MANBIX NONYTIAYUSX.
Murpauyu. U30414s nomyJsisaiyii:
reorpaduueckast (IpoCTpaHCTBEHHAs ),
ounonornyeckas (penpoayKTUBHASA).
JemoHcTpanuu

[Toptpertsl: C. C. UeTBEpUKOB,

3. Maiip.

PackpbiBath conepxaHue TEPMUHOB U
MOHATUM: MYTAllMOHHBIN IPOLIECC,
KOMOMHATHUBHASI ©K3MEHYUBOCTD,
MOMYJISIIMOHHBIE BOJHBI, IPEii( TeHOB,
MUTpALMH, U30JS1Us, Teorpapuueckas
(mpocTpaHCTBEHHAs ) U30JISIIHUA,
ounonornyeckas (penpoayKTUBHAs)
uzoJsanus, 3pdext ocHoBatens, dpd ekt
OyTBUIOYHOTO TOPJIBIIIKA.
XapakTepu30oBaTh AIEMEHTAPHbIE
(bakTOpsI (ABMKYIITUE CHUITBI) SBOTIOINN.
OuenuBats Bkiag C. C. UerBepukosa,
9. Maiipa B pa3BUTHE 3BOJOLUOHHOIO
YUYECHUS.

OOBACHATH NPUYMHBI HEHAIPABICHHOTO
JEUCTBUSA YJIEMEHTAPHBIX
HBOJIIOIMOHHBIX (PaKTOPOB.

[IprMeHATh NMErOLIMECS 3HAHUS
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Tabmuibl v cXembl: «JIBUKYIIINE CHITBI
ABOIIOLIMNY, « IKOJIOTHYECKas
V30JISIUUS TONYJISIHUM CEBAHCKOMN
dopenn», «I'eorpaduueckas U30JIALUS
JIMCTBEHHUILIBI CHOUPCKON U
JIMCTBEHHUIIBI JAyPCKOW»,
«lTonmynsiiMOHHBIE BOJTHBI YUCIIEHHOCTH
XULIHUKOB U KEPTB»

0 JIBIKYIIMX CHIIAX 3BOJIIOLIMU
JUTs1 OOBbSICHEHUS IPUYUH PA3HOO0Opa3ust
reHo(oH/1a NOMyJIsIUUIA OJHOIO BUJIA

2.3

EcrtecTBeHHbIM
oTOOp —
HAMPaBJISIOLIUT
bakTop BOTIOLUN

EcrectBennsiit otO0p —
HANPaBISAIOMUN (PAKTOP IBOIIOIHH.
®dopMBbI €CcTECTBEHHOTO 0TOOpA:
JBIDKYIIAN, CTAOUITN3UPYIOIIUH,
pa3phIBarOLUi (IU3PYITUBHBIN).
[TonoBoit oT60p. Bo3HMKHOBEHUE U
ABOJIIOLUS COLIMAIIBHOTO TOBEICHUS
JKUBOTHBIX.

JlemoHcTpanuu

Tabmauie! ¥ cxeMbl: «CxemMa IeHCTBUA
€CTECTBEHHOTO 0TO0pa», «DopmbI
OOpBHOBI 3a CYIICCTBOBAHUEY,
«HyCcTpHUAIIbHBIN MEJIaHU3MY,
«OKuBbIE HCKOTTAEMBIE)

PackpbIBath copepkaHie TEPMUHOB U
MOHSATHIA: €CTECTBEHHBIH O0TOOD,
JBUKYIIUA 0TOOpP, CTAOMIIM3UPYIOLLINNA
0TOOP, pa3phIBAIOIINI 0TOOD, MOJOBOM
oTOOP.

XapakTepu30BaTh €CTECTBEHHBIA OTOOP
KaK JBWKYIIYIO U HAIIPABJISIIOULYIO CHITY
IBOJIIOLIUH, €T0 (POPMBI.

Pasznuuath (hopMBbI €CTECTBEHHOTO
0oTOOpa B MOMYJISIUSAX, IPUBOIUTH
PUMEPHI ICUCTBUS B TIOMYJISIIUSIX
dbopM ecTecTBEHHOTO 0TOOpA.
OOBACHATH MPETTOCHUTKH TS IEHCTBUS
JBYDKYIIEH U CTa0MIN3UpYIoIIe popm
€CTECTBEHHOTO 0TOOpA.

CpaBHuBaTh (POPMBI €CTECTBEHHOTO
0TOOpa, 1e1aTh BEIBOJIBI HA OCHOBE
CpaBHEHUSI.
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[TpumeHsATh UMEOIIHECs 3HAHUS

0 €CTECTBEHHOM OTOOpE

JU1s1 0OBSICHEHHUS TTPOIIECCOB,
MIPOUCXOISAIINX B IMOMYJISIHSIX BUIOB
OpraHU3MOB

2.4

[Tpucnoco61eHHOCTh
OpPraHU3MOB KaK
pe3yabTar
MUKPOIBOJTFOIHH

[Tprcnoco01eHHOCTh OPraHM3MOB KaK
pe3yibTaT MUKPOIBOJIOLIMH.
Bo3HukHOBEHME MpUCIIOCOOIECHUM

y Opranu3MoB. ApoMop¢o3bl U
naumoanantauuu. [Ipumepsr
MPUCTIOCOOJICHHUH Y OPraHU3MOB:
Mopdosiornueckue, GU3noIoruuecKue,
OMOXMMUYECKHE, TTOBEICHYCCKHUE.
OTHOCHUTENBHOCTH MPUCITOCOOJIEHHOCTH
OpraHU3MOB.

JleMoHCTpanuu

TabauIbl U CXEMBbL:
«IToxpoBuTEnbCTBEHHAs OKpacKa
JKUBOTHBIX», «l Ipenynpexnaromas
OKpPAacCKa >KUBOTHBIX),
«Du3nonoruuecKue aganTauumy,
«IIpucrnocoOaeHHOCTh OPraHU3MOB U
€€ OTHOCUTEIIbHOCTD).
O0opynoBanme: repdapuy pacTeHUI;
KOJUIEKIIMM HACEKOMBIX; Uy4eJia MITUILL U
3BEpPEN C IPUMEPAMU PA3INYHBIX
MPUCTIOCOOICHHUIA.

PackpbiBath conepkaHue TepMUHa
IPUCIIOCOOJIEHHOCTh OPraHU3MOB
(amanrrarus), apomopdos,
U0 1N TaIls.

[TpuBOAUTH KOHKPETHBIC TPUMEPHI
PUCTIOCOOJICHUI OPTaHU3MOB
(Mopdonorudeckue, GU3NOIOTUIECKHE,
OMOXMMUYECKHE, TOBEACHUECKHE).
OOBIACHATH MEXaHU3M BO3HUKHOBEHUS
MPUCIIOCOOJICHUI Y OpTraHU3MOB.
[IpuBoauThs mpuMeps! apoMopd030B U
UM0AaNTalui y paCTCHUH U
KUBOTHBIX.

OOBACHATH POJIb apOMOP(PO30B

B OCBOCHHMH OPTaHU3MaMU HOBBIX CpeJl
oOuTaHus.

OOBICHATH POJTb UINOATATITAIIHI

B MIPUCIIOCOOJIEHUU OPTaHU3MOB

K KOHKPETHBIM YCJIOBUSIM CPEJIbl.
JlokasbIBaTh OTHOCUTEIBHBIN XapaKkTep
MPUCTIOCOOJICHHOCTH U TIPUBOIUTH
IPUMEPHI OTHOCUTEIHHOCTH afanTaIui.
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JlaGopaTopHasi padora
«IIpucnocobneHus OpraHu3MOB U UX
OTHOCHUTEJIbHAsSI 1IETIECO00Pa3HOCThY.
JlaGopaTopHas padora

«M3yuenne apomopho30B u
WIMOaJaNTallui y PACTEHUH U
YKUBOTHBIX)

PackpbiBaTh 3HaUEHUE IBUKYIIUX CHIT
3BOJIIOLIUHU B (HOPMUPOBAHHUH
MPUCIIOCOOICHU I

2.5

Bun, ero xpurepuu u
CTPYKTypa

Bun, ero kpurepuu u CTpykTypa.
JdeMoHCcTpanuu

Tabsuub! u cxembl: «Kpurepuu Bugay,
«Bunpr-nBotHuKN», «CTpyKTypa Buaa
B IIPUPOJIEN.

OO6opynoBanme: repbapuu pacTeHU;
KOJUIEKIIMM HACEKOMBIX; Yy4eJia IITHILL U
3BE€pEU pa3HbIX BUJIOB.
JlaGopaTopHasi pabora

«CpaBHEHUE BUJOB

10 MOP(OJIOTHUECKOMY KPUTEPUIOH

PackpeiBath conepkanue TEPMUHOB U
MOHSITUN: BUJ, KpUTEPUU BUJIA,
noJIMMopU3M, BUJIBI-IBOWHUKH, apeall,
HKOJIOTUYECKAsl HUILIA, IOy,
BUJIOBOW KapUOTHI, KOCMOIIOJIUTHI,
SHIAEMUKH, TOABU/IbI, SKOTHIIBL.
XapakTepu3oBaTh KpUTEPUU BUAA
(Mopdosoruueckuii, reHeTUYeCKuH,
OMOXUMHUYECKUH, TeorpaduIecKuii,
9KOJIOTHYECKUM, OMOXHUMUYECKUM ).
OOBICHATH HEOOXOAUMOCTD
MCII0JIb30BaHUS BCEM COBOKYITHOCTH
KPUTEPHUEB JIJIs1 ONPEICIICHHS BUTOBOM
MIPUHAICKHOCTH OPTaHU3Ma.
[Iepeuncnatb OCHOBHBIE
BHYTPUBHIOBBIE TPYIIITUPOBKHU.
OOBSACHITH MPUUUHBI CYIIIECTBOBAHMS
MOHO- U MOJUTUIINYECKUX BUIOB.
CpaBHUBATH BUJBI 10
MOP(OTOTUYECKOMY KPUTEPHUIO
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2.6

BunoobpaszoBanue kak
pe3ynabTaT
MUKPOIBOTIOIIH.
CBs3b
MUKPOIBOIOIIH U
AMUIEMUOJIOTUU

Bunoo6pa3oBanue kak pe3yabTar
MUKPOIBOTIOITNH. M305msiiust —
KIItF0UeBOM (haKTOp BUI00OPA30BaAHUS.
[Tyt 1 cocoObl BUI00Opa30BaHUA:
ajionaTpuyeckoe (reorpaguueckoe),
CUMIIATPUUECKOE (IKOJIOTHIECKOE),
«MTHOBEHHOEY (TIOJUTIIIONTA3AIIHS,
rubpuauzanus). JIuTensHOCTh
HBOJTFOITMOHHBIX MPOIIECCOB.
Mexanu3Mbl GopMHUPOBaAHUS
OMOJIOTUYECKOTO pa3HO00pasHsl.
Poip »BOMIONIMOHHOI OMOI0OrUA

B pa3paboTKe HAyYHBIX METO/IOB
COXpaHeHHs Oropa3zHoOOpasusl.
MuUKpPOIBOIOLNS U KOBBOJIOLUA
Mapa3uToOB M UX X035€B. MEeXaHU3MBI
(bOopMHPOBaHUS YCTOHIMBOCTH

K aHTUOMOTHUKAM U CITIOCOOBI OOPHOBI
C HEHN.

JlemoHcTpanuun

Tabauiel u cxembl: «CrocoOb
BU1000pa3oBaHus», «I'eorpaduueckoe
BUI000pa30BaHNEe TPEX BUIOB
JaHABIIIEH, « DKOJIOTHIECKOE
BUJI000pa30BaHNE BUJIOB CUHUILY,
«ITonmumousl pacteHuiny, «KamyctHo-
peaeUHbI THOPUI.

PackppiBath copepkanrie TEPMUHOB U
MOHATHUI: BUI000pa30BaHUE, U30ISAIHA,
KODBOJIFOIHS.

XapakTepru3oBaTh BU000Pa30BAHUE
KaK pe3yIbTaT MUKPOIBOJIIOIUH.
OOBSACHATH POJIb U3OJIAINHT

B 00pa30BaHUH HOBBIX BUIOB.
XapakTepu30BaTh Pa3IMIHBIC CITIOCOOBI
BH1000pa30BaHus (a/IONATPHIECKOE,
CUMITIaTPUYECKOEC).

[TpuBOANTE KOHKPETHBIC TPUMEPHI
BHJIOB, 00pa30BaBIINXCS Pa3TUIHBIMA
croco0aMH.

[TpumeHsTh 3HaHUS CIOCOOOB
BUI000pa30BaHUs st OOBSICHEHUS
IPUYHH MHOTO0Opa3us BUJIOB.
OOBACHITH BOSHUKHOBEHHUE
YCTOWYHUBOCTH TATOTCHOB

K aHTUOHMOTHKaAM
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OO6opynoBanme: repbapuu pacTeHu
ONMU3KHUX BUIOB, 00pa30BaBIINXCS
pa3IUYHBIMU CIIOCOOaMu

Hroro vacos 1o reme 14
3 | Tema «Makpo3BoIOLus U €é pe3yJbTaTb»
3.1 | MakpoaBodtomus. 1 Metobl n3y4eHUs MaKPOIBOIIOLUU. PackpsiBaTh conepxxannue TEPMUHOB U
[TaneonToNIOTMUECKKE [TaneoHTONIOrnYECKUE METOBI MOHSATUN: MAaKpO3BOIIOLIUS
METO/Ibl U3YUECHUS u3ydeHus 3Bosronuu. [lepexonnsie (punorenes), nepexoHbie HOPMBI,
JBOJIIOLIUHU (bopMbl U QUIOTEHETUYECKUE PSAABI (duoreHeTuYecKue pAbl,
OpraHU3MOB. [IAJIEOHTOJIOT USl.
JdemoHcTpanuu XapakTepu30BaTh MAaKpOIBOIOLHIO KaK
TaOauIbl U CXEMBI: HAJIBUJIOBYIO 3BOJIIOLIUIO 00pa30BaHUs
«DUITOTEeHETUYECKUI PSL JIOIIAIN», KPYIHBIX TAKCOHOMUYECKUX €TUHULI.
«ApxeonTepukcy, «3Bepo3yonie OOBSICHATH 3HAUCHHUE
amepbh», «Crerouedansn, NAJIEOHTOJIOTMYECKUX UCCIIEeI0BaHUN
«Punnodute», «CemeHHBIC JUIS TIOJTy4€HHUs (DaKTOB HBOJIIOLIUU
MarOPOTHUKW. OpraHU3MOB.
Ob6opynoBanme: KOJUICKIINUH, [IpuBOAUTH MpUMEPHI OPTAHU3MOB,
repOapuu, MyJISDKH UCKOTTAeMbIX OTHOCAILIUXCS K MEPEXOIHBIM (POpMaM.
OCTaTKOB OPTaHU3MOB HaspiBaTh rpymnmsl opraHu3MoB,
JUIS1 KOTOPBIX BOCCTAHOBJIEHBI
buoreHeTHYECKre PsIbl.
CpaBHUBATH MTPOLECCHI
MaKpO3BOJIIOLUU 1 MUKPO3BOIOLNN
3.2 | buoreorpaduueckue 1 buoreorpaduueckue MeTonbl u3ydeHust | PackpbiBaTh coqep:kanue TEPMUHOB U
METO/bI U3YUYECHHUS sBomonnu. CpaBHeHHE (HIOPHI U HNOHATUI: Ororeorpadus, SHAEMUKH,
IBOJIFOLIUU (dayHbI MATEPUKOB U OCTPOBOB. PEJMKTHI.
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buoreorpaduueckue odbmactu 3emiu.
BubI-3HIEMHUKHN U PETUKTBI.
JleMoHCcTpanumn

Tabauiibl U CXEMBbL:
«buoreorpaduueckue 30HbI 3eMIIN»,
«[peiip koHTHHEHTOBY, «PeTMKTHD).
O6opynoBaHme: repoapuu; KOJUICKIIUN
HACEKOMBIX

OO60CHOBBIBATH 3HAYEHUE
ouoreorpaduu sl U3YICHUS
HBOJIIOLIMN OPTAaHU3MOB.

[lepeuncnsars Ouoreorpaduueckue
oOnactu 3emiid U OOBACHSTH IPUYUHBI
UX BBIJICTICHUS.

CpaBuuBath ¢uiopy u dhayHy MaTEPUKOB
¥ OCTPOBOB, PaCTEHUS U )KUBOTHBIX
pa3HbIX OnoreorpaduuecKkux 00JaCTeH.
[TpuBOANTH MPUMEPHI PETUKTOBBIX
OpPraHU3MOB, BUIOB-IHJEMHUKOB.
OOBACHATH MPUYUHBI COXPAHEHUS
BUJIOB DHJIEMUKOB M «KUBBIX
HCKOIIAeMbIX)

3.3

DMOpPUOTOTUYECKUE U
CPaBHHUTEIHHO-
MOpP(OJOruyecKue
METO/IbI U3YUCHHUS
HBOJIIOLIUU

OMOPHOJIOTUYECKHE U CPABHUTEIBHO-
MOP(OTOTUYECKHE METOBI U3YUCHUS
ABOJIIONNHU. | eHeTHUeCKEe MEXaHU3MBbI
HBOJIIOLIMY OHTOTEHE3a U TOSIBJICHUS
ABOJIIOIIMOHHBIX HOBIIECTB.
['oMonornuyHbIe U AaHAJTIOTUYHBIC
opranbl. PyauMeHTapHbIe Opranbl U
aTaBU3Mbl. MOJIEKyIIApHO-
TreHETHYECKUE, ONOXUMHUYECKUE U
MaTEeMaTUYECKUE METO bl U3yUEHUS
ABOJIOLMH. [ OMOJIOTUYHBIE T'€HBI.
CoBpeMeHHbIE METO 1Bl TOCTPOCHHUS
(UITOTEHETUYECKUX JICPEBHEB.

PackpeiBaTh copepkaHne TEPMHUHOB U
HOHATUIN: YMOpHOIIOTHA, MOP(HOJIOTHS,
TOMOJIOTUYHBIC U aHAJIOTUYHBIE OPTaHBI,
PYJIUMEHTBI, aTaBU3MbI, OMOXUMUYECKas
TOMOJIOTHS.

XapakTepu3oBaTh SMOPHOIOTHUECKHUE,
CPaBHUTEIBHO-MOP(POIOTHUECKHE,
MOJIEKYJISIPHO-T€HETUYECKUE,
OMOXUMUYECKUE, MATEMAaTUIECKUE
METOJTbI U3YUCHHSI SBOTFOITIH.
OOBACHATH 3HAYECHUE SMOPHOJIOTUH,
CpaBHHUTEIHHOU MOpdoorum,
MOJIEKYJISIPHOM T€HETUKH, OMOXUMUH,
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XPpOMOCOMHBIE MYyTaIlUU U 3BOJIIOLUS
TE€HOMOB.

JleMoHCcTpanumn

[Toptpetsl: K. M. bap,

A. O. Kosanesckuii, . Mroep,

9. I'exkeb.

Tabauiel u cxeMmbl: «HauanbHbie
CTaINH YMOPHUOHATILHOTO Pa3BUTHS
MMO3BOHOYHBIX JKUBOTHBIX),
«["'OMOJIOTMYHBIE U aHAJIOTHYHBIC
opraubb», «PyauMeHTbI», « ATaBU3MBI»,
«XpPOMOCOMHBIEC HA0OPHI YEIIOBEKA U
IIMMITaH3E.

ObopynoBanme: KOJUICKIINH,
repOapun, MyJISKM TOMOJIOTHIHBIX,
aHAJIOTUYHBIX, PYJUMEHTAPHBIX
OpraHoB U aTaBHU3MOB

OononH()OpPMATUKH I U3YICHUS
HBOJIIOLIMY OPTaHU3MOB.

OnenuBarb Bki1ag A. O. KoBaneBckoro
B Pa3BUTHUE IBOJIIOIIUOHHOTO YUCHUSI.
OnuceiBaTh TCHETUYCCKUE MEXaHU3MBI
SBOJIIOIIMY OHTOI'€HE3a U ITOSIBIICHUS
SBOJIIOIIMOHHBIX HOBIIIECTB.

[IpuBOAUTH MpUMEPHI ATABU3MOB U
PYJAMMEHTAPHBIX OPTaHOB Y Pa3IMYHBIX
OpPraHu3MOB U OOBSICHITH TPUUUHBI KX
MTOSIBJICHHSI.

[IpuBOIUTH IPUMEPHI TOMOJIOTUYHBIX U
aHAJIOTUYHBIX OPTaHOB.

CpaBHUBATH CTPOCHUE OPraHOB

y OpraHu3MOB Pa3HbIX
CHUCTEMATUYECKUX TPYIIII.

[TpuBOAUTH TPUMEPHI OUOXUMHUYECKOM
1 TEHHOM IOMOJIOTHH.

OueHuBarh 3HaU€HHE OMOUH(POPMATUKH
JUTA U3YYECHUS 3aKOHOMEPHOCTEN
SBOJIIOIH U

3.4

OO0ume
3aKOHOMEPHOCTH
SBOJIFOLIAU

OO611Me 3aKOHOMEPHOCTH (TpaBuUIIa)
IBONIOLUU. [Ipunyun cmenvl yHKYuULl.
Heo6paTuMoCTh 3BOJTIONNH.
AnanTvBHas paauanus.
HepaBHOMEPHOCTH TEMIIOB SBOJIOIIUU.
JdemoHcTpanuu

PackpriBath conepkanue TEPMUHOB U
MOHATHI: cMeHa (QYHKIIUNA OPTraHoB,
HEOOPATUMOCTH IBOJIIOIMHU, aalITUBHAS
paauanys, HEpaBHOMEPHOCTh TEMIIOB
HBOJIOLIMH, YEPEIOBAHUE IIaBHBIX
HaIIpaBJICHUI 3BOJIFOLUU.
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Tabauusl 1 cxembl: «[ J1aBHBIE
HaIpaBIICHUS BOITIOLUNY, «O01IHMe
3aKOHOMEPHOCTH 3BOJIFOLIIY

AHaIM3UPOBATH IPUUUHBI YEPEAOBAHNUSA
TJIABHBIX HAPABJIEHUN YBOJIOLUH.
[IpuBOAUTE IPUMEPHI IPOUCXOKACHHUS
OPraHu3MOB OT
HECIELIMAIIM3UPOBAHHBIX IIPEAKOB U UX
IIPOTPECCUPYIOIIEH CIIEIMATIN3ALNH.
OOBACHATH NPUYMHBI HEPABHOMEPHOCTH
TEMIIOB DBOJIFOLIMH.

[IpuBOAUTH IPUMEPBI AAIITUBHOU
paguanuy y OpraHu3MoB.

OOBACHATH NPUUMHBI HEOOPATUMOCTH
HBOJIFOLIUU

Hrtoro yacos o teme 6
4 | Tema «IlpoucxoxaeHue U pa3BuTHe KU3HU HA 3emiie»
4.1 | I'unore3sl 2 HayuHnble runoTe3bl IpOUCXOKICHUS PackpriBaTh cojiep:kaHre TEPMUHOB U

BO3HUKHOBEHUS KU3HUA
Ha 3emuie

KU3HH Ha 3emiie. AOUOTeHe3 U
naHcnepmus. Jlonaydnsie
MIPEACTABIICHHUS O 3apOKIACHUN KU3ZHU
(kpearmmonusM). I'unoresa
MOCTOSTHHOT'O CaMO3apO3KICHUS )KU3HU
u €€ onpoBepkeHue onbiTaMu O. Penu,
JI. Cnannanuanwy, JI. ITactepa.
[IponcxoxaeHue )KU3HU U
acTpOOHOJIOTHS.

JemoHcTpanuu

[Toptpetsl: ®@. Pean, JI. Cnannanuanmu,

JI. ITactrep.

MOHATHUI: KpEallmOHU3M, BUTAJIU3M,
naHcrepmusi, abMoreHes.

W3naraTh Hay4HBIC TUTIOTE3BI U TEOPUHU
IIPOUCXOXK/ICHUS KU3HH HA 3eMIIe.
OuenuBarb Bkinag @. Peau,

JI. Cnamnanuanu, JI. ITactepa

B (hOpMUPOBAHKE HAYYHBIX B3TJIS0B
Ha TIPOMCXOK/ICHUE KU3HU Ha 3emIIe.
[Tepeuncrnars cTaguu pa3BUTHS KU3HA
Ha 3emMJie, COrIacCHO TEOpUHU OHOI0A3a
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Tabmip! U cxeMbl: «CxeMa oIbITa
®. Penn», «Cxema onbita JI. [TacTepa
10 U3YUYECHUIO CaMO3apOKICHUS
YKU3HI)

4.2

OcHOBHBIE 3Tallbl
HEOPTraHUYECKOU
DBOJIFOLIUU

OcHOBHBIE 3Tanbl HEOPTAHUYECKON
sposroluu. [Inanerapuas
(reonoruueckas) BOIIOLIHSL.
XuUMHYECKast DBOJIIOLHA. AOUOTreHHBIN
CUHTE3 OPraHUYECKUX BEIIECTB

u3 Heoprannveckux. OneitT C. Musnnepa
u I'. FOpu. O6pazoBanue MoIuMepoOB
13 MoHOMepoB. Koanepsarnas
runiore3a A.M. Onapuna, runoresa
nepBuyHoro 0ynsoHa /x. XonzaeiiHa,
remetuueckas runoresa I'. Mémiepa.
Pu6o3umsl (T. Yek) u runoresa
«vupa PHK» V. I'unbepra.
dopmupoBaHue MeMOpaH U
BO3HUKHOBEHUE MPOTOKIIETKH.
JleMoHCcTpanumn

[Toptpetsi: C. Munnep, I'. FOpu,

A. U. Onapun, Ix. XonjaeiH,

I'. Mémnep.

Tabnuibl v cxembl: «Cxema onbITa
C. Munnepa, I'. FOpn», «OTansl
HEOPTraHUYECKON IBOTIOLIUI.

PackpbiBaTh coziepkaHe TEPMUHOB U
TTOHATHH: T€OJIOTHYSCKAST DBOJIIOIHS,
XHMHYECKasi DBOIIOIMSA, aOMOT€HHBIN
CUHTE3, TIepBUYHAs aTMocdepa,
KOallepBaTHBIC KaIllu, puO03UMBI,
POOMOHTHI.

XapakTepu30BaTh OCHOBHBIE ATAIIbI
XUMHYECKOM DBOJIIOIMU.

Ha3wpiBaTh XMMHYECKHM COCTaB
NepBUYHON aTMochephl 3eMITH.
OuenuBate Bkian C. Muiepa,

I'. ¥Opu, T. Yeka, Y. ['unbepra

B (popMHpOBaHNE HAYUYHBIX B3IJISIIOB
Ha MIPOMCXOXKJICHUE )KU3HU Ha 3eMIIe.
OnuceiBaTh yCJIOBUS, HEOOXOIUMBIE
U1 a0MOTE€HHOTO CUHTE3A
OPraHUYECKUX COCIMHCHUU.
[IpuBOIUTH TPUMEPHI MOJIEKYI,

Yy KOTOPBIX BOZHUKJIM TTPOIECCHI
T€HETUYECKOTO KOMUPOBAHUS U
dbepMeHTaTUBHASI AKTUBHOCT.
OO0OCHOBBIBATH HEBO3MOKHOCTh
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BupryaabHas 1adopaTopHas padora
«MopenupoBanue ornbIToB Musuiepa—
KOpu no u3ydeHuro abMOreHHOro
CUHTE3a OPraHUYeCKUX COCIMHEHUN

B IIEpBUYHOM aTMOchepe»

MOBTOPHOTO BOZHUKHOBEHUS KU3HU HA
3emiie

4.3 | Uctopus 3emin u Hctopus 3eMiid u METObI €€ PackpriBaTh cojziep:kaHlE TEPMUHOB U
METO/IbI €€ U3yUECHUS n3ydeHusd. MickonaeMble OPraHU4eCKHUE | MOHSITUI: T€OXPOHOIOTHS
octaTku. ['eoxpoHosiorus u €€ MeToabl. | (OTHOCUTENbHAS, aOCOMIOTHA),
OTtHOocHTeNnbHAs U a0COIOTHAS OKaMEHEJIOCTH, METO/IbI
IE€OXPOHOJIOTUA. I €OXpOHOIOrMYECKast | TEOXPOHOJIOTHH, FE€OXPOHOIOTHYECKAs
1IKaja: 0Hbl, 3pPbl, IEPUOJIBL, SITOXU. HIKaJa: 0HBI, 3Pbl, IEPUOJIbI, FTTOXU.
JlemoHcTpanuu XapakTepu3oBaTb METOAbI H3YUYECHHUS
TalauIbl U CXEMBL: VUCTOPUH 3E€MIIH.
«I'e0XpOoHOIOrnYeCKas KA. [Tepeuncnsath pa3aesnsl
OGopynoBanue: KOJUIEKIMU r€0XPOHOJIOTUYECKOMN MIKAJIBL.
OKaMEHEJIOCTEM, TTOJIE3HBIX O1ieHMBaTh 3HAYEHHUE UCKOITAEMBIX
MCKOIIA€MbIX; MYJISDKM OPraHUYECKHUX OCTAaTKOB JUJIsI U3YYEHHUS] UCTOPUHU
OCTaTKOB OPTraHU3MOB. pa3BUTHSA KU3HU Ha 3eMJI€.
JlaGopaTopHasi paGora OOBSACHITH XapakTep pacupeaesICHUs
«/3ydeHune u onucaHnue MCKONaeMbIX MCKOIIAa€MBbIX OCTaTKOB B 3€MHOW KOPE.
OCTaTKOB JPEBHUX OPraHU3MOBY CpaBHUBATh METO/IbI A0COJIFOTHOM U
OTHOCHUTEJIbLHOM T€OXPOHOJIOTUU
4.4 | HauanpHbIC dTAIBI HayvanpHbie 3Tanesl opranndeckomn PackpeiBaTh conepxaHnue TEpPMUHOB U

OpPraHN4YeCcKOn
3BOJIIOLIUH

OBOJIIOIIHMH. [TosiBneHue u SBOJIFOIIMA
ICPBLIX KIICTOK. 3BOJIIOI_II/I$I
MeTaboan3Ma. Bo3HukHOBeHUE IMCPBLIX
OKOCHUCTCM. COBpeMGHHLIe MI/IKp06HBIe

MTOHATUM: «IIOCJIEAHUN YHUBEPCAJIbHBIN
001IMI MPe10K», OAHOKIECTOUHbBIE
OpraHu3Mbl, POKAPUOTHI, DYKAPUOTHI,
CUMOHMOTEHE3.
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OMOIIEHKU KaK aHaJIOT MEePBbIX

Ha 3emie cooouiecTB. CTpOMAaTOIUTHI.
[IpokaprOThI U 3YKapHOTBHI.
[IponcxoxaeHue 3ykapuoT
(cumbuoreHes). DBOIIOIMOHHOE
IIPOUCXO0KJIEHUE BUPYCOB.
JdemoHcTpanuu

Tabauue! u cxembl: «HavalibHbIE 3TaIbI
OpraHUYeCcKOM IBoMIOIMWY, «Cxema
o0pa30BaHUsl 3YKApUOT MMyTEM
cumoOunorenesa», « CTpoeHue BUpyca»

XapakTepru30BaTh HAYAIHHBIC ATATTBI
OPTraHUYECKOM HBOJIIOLUH.

[TpuBoauTH IpUMEPHI apoMOP(H030B
MIEPBBIX OJTHOKJIETOYHBIX OPTaHU3MOB.
XapakTepu3oBaTh OCHOBHBIC
MOJIOKEHUS U JIOKA3aTeNbCTBA TUIOTE3bI
cuMOHuoreHesa.

JlokasbIBaTh MOJTYaBTOHOMHOCTb
MUTOXOHAPUNA U TIIACTH]I, UX
MIPOUCXOXKICHNE OT IPOKAPUOTUICCKUX
KJICTOK.

Jlenath BBIBOJIBI O 3HAYCHUU
BO3HUKHOBEHUS (JOTOCUHTE?RA,
dbopmupoBaHus Sapa ISl JaTbHEHIIEro
pa3BUTHS KA3HU Ha 3eMIIE.
XapakTepu3oBaTh rMMOTE3bI
MIPOUCXOXK/ICHUS BUPYCOB

4.5

OBOIIIOLUA YKAPUOT

IIpouncxox1eHre MHOTOKJIETOYHBIX
OpraHn3MoB. Bo3HUKHOBEHNE
OCHOBHBIX I'DYIII MHOTOKJIETOYHBIX
OpPraHU3MOB.

JleMoHCcTpanun

IHoptper: 1. 1. Meunukos.

Tabauuk! u cxembl: «HavalibHbIE 3TaIbI
OpraHn4YeCcKOM 3BosoLnm», «Crucrema
KUBOH IPUPOJIBI»

PackpsiBath copeprkanue TEPMUHOB U
MOHATHI: TPOKAPUOTHI, SyKAPUOTHI,
MHOTOKJIETOYHOCTb, CIICI[AATH3AIIHSI
KJIETOK, BUPYCHI.

XapakTepru30BaTh MPOUCXOKICHUE
MHOTOKJIETOYHBIX OPTaHU3MOB.
CpaBHUBaTh 0COOCHHOCTH
IYKAPUOTHUYECKUX U TIPOKAPHOTUICCKIX
OpPraHU3MOB.

HazpiBaTh 0OcHOBHBIE apOMOPGO3BI
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OYKAapHUOT U OLCHNBATb UX 3HAUYCHUC IJIA
I[aJ'IBHCI\/'IH_ICI‘O Pa3BUTHA )KU3HU

4.6 | OcHOBHBIC dTaITbI OcCHOBHBIE 3Tallbl 3BOJIIOLMY BBICIINX | PackpeIBaTh cosepKaHUEe TEPMUHOB U
HBOJTIOLIUU pactenuit. OcHOBHBIE apoMOP(]O3bI MOHSTUI: BOAOPOCIH, PUHUODUTHI,
pPacTUTEIBHOIO MUPA pactenuii. Beixoa pactenumii Ha cynry. | MXH, HallOPOTHUKOOOpa3HbIe, CEMEHHBIE

[TosiBneHue CIOpOBBIX PACTEHUHN U NanoOpPOTHUKH, TOJIOCEMEHHBIE,
3aBOE€BaHKE UMU CyIIH. CEMEHHBIE MOKPBITOCEMEHHBIE, OecIoyoe
pactenus. [IpoucxoxaeHne NBETKOBBIX | MOKOJEHUE (CropoduT), moiaoBoe
pacTeHUM. nokoJjeHue (ramerour).
JleMoHCTpanumn [lepeuncnsiTb OCHOBHbBIE ATaIlbl
Tabnuiibl ¥ cxembl: « ApoMoph03bl HBOJIIOLIMM PACTUTEIIBHOTO MUpA.
pacteHuit», « Purnogurs, Ha3piBaTh 0OcCHOBHBIE apOMOP(O3bI
«OIHOKJIETOUYHBIE BOJOPOCIIN, pPacTEeHHI U OLICHUBATh UX
«MHOTOKJIETOYHBIE BOJIOPOCIIHY, SBOJIIOLIMOHHOE 3HAYEHUE.
«Mxn», «[TartopoTHUKNY, CpaBHUBaTh OCOOCHHOCTHU CTPOCHUS
«l"onmocemennsie pacrenus», «Opranel | paCTeHHUN Pa3HBIX OTCIIOB
[[BETKOBBIX PACTCHUI».
OO6opynoBanme: repOapuu pacTeHUN
Pa3JIMYHbBIX OT/IEJIOB.
IIpakTuyeckasi padora
«M3ydeHne 0coOeHHOCTEH CTPOEHUs
pacTEeHM pa3HbIX OTIEIOB

4.7 | OcHOBHBIC 3TaITbI OCHOBHBIE 3Tallbl 3BOJIIOLUH PackpbiBatTh copepkaHue TEPMUHOB U

IBOJTIOIIUH )KHBOTHOTO
Mupa

KUBOTHOTO MHpa. OCHOBHbBIE
apoMop(o3bl KUBOTHBIX. Benackas
¢dayna. KemOpuiickuii B3pbIB —
MOSIBJIEHUE COBPEMEHHBIX THUIIOB.

MOHATUM: TPOCTEUILINE, IUIACTUHYATHIE,
KUIIEYHOITOJIOCTHBIE, INIOCKUE YEPBH,
YJICHUCTOHOTHE, PbIObI, 3eMHOBO/IHbIE,
MIPECMBIKAKOLIUECS, ITHUIIBL,
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IIepBbIe XOpAOBBIE )KUBOTHBIE. JKU3HB
B BOJIE. DBOJIIOIMS TO3BOHOYHBIX.
[Ipoucxoxnenne ampuodHii 1
penrtwiui. IIpoucxoxaenue
MJIEKONIUTAIOWKX U nTull. [TpuHimn
KJIroueBoro apomopdosza. OcBoenue
0€CI03BOHOYHBIMU U TO3BOHOYHBIMU
KUBOTHBIMH CYIIU.

JleMoHCcTpanun

Tabauuel u cxembl: «Cxema pa3BUTHUS
YKUBOTHOTO MHPay», «KApomMop}o3bl
JKUBOTHBIX», «[Ipocreitmmuey,
«Kumeunononoctusiey, «llnockue
yepBu», «YieHucTonoruey», «Poiobmy,
«3eMHOBOJIHEICY,
«IIpecmbikaromuecsy, « [ Itunp,
«Mnekonurarouue.
Ob6opynoBanme: KOJUICKIIMU
HAaCEKOMBIX; BJIIAXKHBIE PENapaThl
JKUBOTHBIX; PAKOBUHBI MOJUIKOCKOB;
KOJUICKIIUH UTJIOKOXKUX; CKEJIEThI
MMO3BOHOYHBIX KUBOTHBIX; Uyuesia ITULL
Y 3BEpEil.

IIpakTuyeckasi padora

«M3ydyeHne ocoOeHHOCTEN CTPOEHUs
MO3BOHOYHBIX JKUBOTHBIX)

MJIEKOIIUTAIOLIUE, SKTOIEPMa,
DHTOAEPMA, ME30JEPMA, IBYCTOPOHHSS
CUMMETPHUS, TEIUIOKPOBHOCTD.
[lepeunciiATb OCHOBHBIE 3TAIbI
HBOJIFOLIMY )KMBOTHOI'O MHUPA.
HazbiBaTh OCHOBHBIE ITpEaanTalllH,
CIIOCOOCTBOBABILIHE BBIXOJTYy KUBOTHBIX
Ha CyIly.

OueHuBaTh 3HAYEHUE PA3BUTHUSA
HEPBHOM CUCTEMBI AJIs1 MPUCIIOCOOJICHNUS
YKUBOTHBIX K YCJIIOBHSIM OKpPYKarolen
CpEelBlL.

OOBACHATD NPUYUHBI 3BOJTIOLMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO,
NTHIL, MIEKOITUTAIOLIUX
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4.8

PasButue xxusuu
Ha 3emiie

Pa3zButue xu3Hu Ha 3eMIie 10 3pam U
MEpUOJaM: apXxeu, MPOTEPO30H,
[aJIe030M, Me3030H, KaliHO30M. O0I1as
XapaKTEPUCTHUKA KIUMaTa u
reoyiornueckux npoueccos. [losBiaenne
Y PaCUBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpazoBaHue: ero ycjaoBus v
BIIMSIHUE HA Ta30BbIi COCTaB
aTMoc(ephbl.

MaccoBbie BBIMUPAHUS —
AKOJIOTUYECKHE KPU3UCHI ITPOILIOTO.
[IpuyuHBI U CJIEACTBUS MACCOBBIX
BbIMHUpaHnil. COBpEMEHHBIN
AKOJIOTUYECKUN KPU3UC, €T0
ocobenHoctu. [IpobGrema coxpaneHus
Oropa3zHoo0Opasus Ha 3eMIie.
JlemoHcTpanuu

Tabnuibl 1 cxembl: «Pa3Butue Ku3Hu
B apXEUCKOU 3pe», «PazBurtne xu3Hu
B IIPOTEPO30MCKOU 3pey, «PazBurue
KU3HU B AJICO30HUCKOM dpey,
«Pa3BUTHE KU3HU B ME3030MCKOM dpER,
«Pa3BHUTHE )KU3HU B KAHO30MCKOU
ape»

PackpsiBaTh coziep:kaHne TEpPMUHOB U
MOHSATUN: apXel, apxebakTepuu,
uaHoO0aKTepUH, TPOTEPO30H,
najaeo30M, KemMOpuii, OpAOBUK, CUITYD,
JIeBOH, KapOoH, mepmb, [lanres, Teruc,
TPUWIOOUTHI, PUHUOPUTHIL,
PaKOCKOPITUOHBI, TAHIIUPHBIE PHIOHI,
KOTHJIO3aBPbl, ME3030M, [ OHBaHa,
JlaBpasus, Tpuac, ropa, MeJl, XBOMHBIE,
TMHKIOBBIE, CATOBHUKOBBIE,
OeJIEMHUTBI, aMMOHUTHI, TUHO3ABPHI,
apX€eOoITEePUKC, MOKPHITOCEMEHHBIE,
KalHO30M, najJeoreH, HEOTeH,
AHTPOIIOT'€H, MACCOBOE BRIMUPAHHUE.
XapakTepu3oBaTh pPa3BUTUE KUZHU
Ha 3eMJIE TI0 dpaM U MEPUOIAM.
VYcraHnaBaMBaTh 3aBUCUMOCTD MEXKTY
re€0JIOTHYECKUMU MPOLIECCAMH,
VM3MEHEHUSIMU KIIMMATAa U IPOLIECCaMU
B )KUBOU MPUPOJIE.

OOBSACHITH TPUUMHBI paciiBETa
CHUCTEMAaTUYECKHUX TPy OPraHU3MOB
B PA3JIMYHBIE SPbI U IEPUOIBI.
AHaIN3UPOBATH IPUYUHBI U CIEICTBHS
MacCOBBIX BBIMUPAHHUIA.

Ha3spiBaTh 0cHOBHBIE apoMOp(dO3bl
pAaCTEHUH U )KUBOTHBIX.
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[TpuBOIUTE IPUMEPHI TTEPEXOTHBIX
dbopM OpraHU3MOB.
AHaTH3UPOBATH ITyTH PEIICHUS
po0IeMbl COXpaHEHUs
onopa3HooOpasus Ha 3emiie

4.9

CoBpemeHHas cucTeMa
OpPraHUYECKOTO MHUPA

CoBpeMeHHas cucTeMa OPraHnYECKOro
mupa. [Ipuanmne knaccuduxamm
opranu3MoB. OCHOBHBIE

CHUCTEMATUYECKHUE IPYIIIBI OPTaHU3MOB.

JleMoHCcTpanun
Tabauibt u cxembl: «CoBpeMeHHast
CUCTEMA OPraHMYECKOI0 MUPa»

PackpeiBaTh coep)kaHue TEPMUHOB U
HNOHATUN: OaKTEpUHU, apXeH, BBICIINE
pacTeHus, 3eJEHbIE BOJIOPOCIIH,
OarpsiHKU, Oypbie BOJOPOCIIH,
MOXOBH/IHbIE, TAIOPOTHUKOBUIHBIEC,
XBOILEBU/IHBIC, TUIAYHOBHUIHBIC,
roJI0CEMEHHBIE, TOKPHITOCEMEHHBIE,
IPOTHUCTHI, KHIIIEYHOTIOJIOCTHBIE,
IJIOCKHUE YEPBU, KPYTJIble YEPBH,
KOJIbYaThle YEPBH, YICHUCTOHOTHE,
MOJUTFOCKH, UTJIOKOXHUE, XOPAOBBIE,
rpuOBbl, TUIIANHUKHA, BUPYCHI.
XapakTepru3oBaTh COBPEMEHHYIO
CUCTEMY OPraHUYECKOTO MHPA;
Ha3bIBaTh OCHOBHBIE CHCTEMATHUYECKUE
TPyMIBl OPTaHU3MOB.

OOBICHATH IPUHLIMIIBI KITACCU(PUKALIMH
OpPraHU3MOB.

[lepeuncnarbs OCHOBHBIE PU3HAKU
POKApUOT, PACTEHUH, )KUBOTHBIX,
rpuOOB, KPACHBIX U OYPBIX BOJIOPOCIICH.
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[IpuBOIUTH IPUMEPHI NIPECTABUTENEN
OCHOBHBIX CUCTEMAaTUYECKHUX TPYIIII
OpPraHU3MOB

Hroro yacos 1o reme 15
5 Tema «IIpoucxoxaeHue 4eJ0BeKa — aHTPOIOIeHe3»
5.1 | AuTpononorus — 1 Pa3znensl n 3a1a4m aHTPOIIOJIOTHH. PackpeiBath conepkanue TEPMHUHOB U
HayKa O YEJIOBEKE Metoasl aHTPOIIOIOTHH. HOHATUIN: aHTPOMOJIOT s, MOpdoIoTHs,
JleMoHCcTpanumn aHTPOIIOTE€HE3, aHTPOIIOMETPHS,
Tabnuibl u cxembl: «MeToab PEKOHCTPYKIIUSA, apX€E0JIOr s,
AHTPOIIOJIOTHI. sTHOTpadus.
ObopynoBanme: MyJisHKU Ha3biBaTh paszaens! u 3anaun
OKaMEHEJIOCTEN, IPEAMETOB aHTPOIIOJIOTUH.
MaTepUAIbHON KyJIbTYPbI IPEAKOB XapakTepu3oBaTb METO/BI
yenoBeka; ¢portorpadun HaX0A0K AHTPOIIOJOTHH U CPABHUBATDH UX MEKIY
MCKOMAEMBbIX OCTaTKOB YEJIOBEKA co0oi.
BeiaensaTs BOnpoCk! 3BOIIOLAN
YeJI0BEKA, UCCIIEYEMBIE P TOMOIIU
Pa3JIMYHBIX METO/IOB
5.2 | Pa3zButue 1 CraHoBJIEHHUE NIPEICTABICHUI PackpsIBaTh copeprkaHue TEPMUHOB U
IIPEACTABICHUI O MPOUCXO0KICHUH YEIIOBEKA. NOHATHN: AaHTPOIIOTE€HHAs TEOPUS,
0 IIPOUCXOKIACHUH Pennrnosusie Bo33peHus. TpyaoBas Teopus, Homo sapiens.
YEJI0BEKA CoBpeMEHHBIE HAYYHBIE TEOPHH. OuenuBats Bknag Y. J[apsuna

JleMoHCTpanuu

[Toptper: Y. [lapBuH.
Tabauibl U cxeMbl: « MeToabI
AHTPOITOJIOTUI.

B Pa3BUTHE NIPEACTABICHAN

O MPOUCXOXKACHUU YEIIOBEKA.
AprymMEHTUPOBAHHO KPUTUKOBATh
PEIUTHO3HBIE NTPEICTABICHUS
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OobopynoBanme: MyJIsKU
OKaMEHEJIOCTE|, PEAMETOB
MaTepUaNIbHOU KYyJbTYPhl MPEIKOB
YeJioBeKa; penpoykuuu (pororpadum)
KapTUH ¢ MU(DOTOTHIECKUMHU U
ONOJICHCKUMHU CIOKETaMU
MIPOUCXOK/ICHHUS YeJIOBEKa

0 MPOUCXOKICHUH YEJIOBEKa C MO3ULIUU
€CTECTBEHHBIX HaYK.

XapakTepu30oBaTh HAy4YHbIEC TEOPUHU
MIPOUCXOXKCHUS YeIOBEKa

53

Mecto uenoseka
B CUICTEME
OpraHUYeCcKOro Mupa

CX0ACTBO 4€IIOBEKA C dKUBOTHBIMH.
CucremMaTUyeCcKOE MOJ0KEHNE
yenoBeka. CBUIETENbCTBA CXOACTBA
YEJIOBEKA C JKUBOTHBIMMU:
CPaBHUTEIBHO-MOP(OJIOTUYECKUE,
aMOpuoIOTHYeCcKUe, (HPU3NO0I0TO-
OMOXMMHYECKHE, TOBEICHUYECKHE.
OTanums 4eoBeKa OT KUBOTHBIX.
[IpsAMOX0KIEHUE U KOMILIIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTune
TOJIOBHOT'O MO3Ta M BTOPOW CUTHAJIBHOU
CHUCTEMBI.

JleMoHCTpanuu

Tabnuitel u cxeMbl: «I 0J0BHOM MO3T
yesioBekay, «HYemoBekooOpa3Hbie
00e3bsHbDY, «CKeNeT YeloBeKa 1
CKEJIET IMMITaH3e», «Py1MMeHTsI n
aTaBU3MbI».

O0opynoBaHme: CKEIIET YEIIOBEKA;
MOJIEJIb Yepera YeJIOBEKA U Yepera

PackpriBath copepkaHue TEPMUHOB H
MOHATHI: PYJUMEHTBI Y YeJIOBEKa,
aTaBU3MBI Y YEIOBEKa,
PSIMOXO0XKJICHHE, BTOpasti CUTHAJIbHAS
CHCTEMA.

OnpenensaTb CHCTEMAaTHIECKOE
TIOJIO)KCHHE YEIIOBEKA B OPraHUYECKOM
MUpe.

BBISBIISITE UepPTHI CXOJICTBA U PA3IHUHS
YyeJIOBEKa U JKMBOTHBIX.
XapakTepru30BaTh CBUICTEIHCTBA
CXOJICTBA YEJIOBEKA U KUBOTHBIX
(cpaBHUTETHEHO-MOP(HOIOTHYECKHE,
AMOpHOIOTrHYecKUe, (PU3N0I0ro-
OMOXMMHYECKHUE, TIOBEICHUECKHE).
[TpuBOANTH MPUMEPHI ATABU3MOB U
PYJMMEHTOB Y YeJIOBEKA.

OnuceIBaTh MPU3HAKK YEIOBEKA,
c(hopMHUpOBABIIHMECS B CBSI3U

C IPEBECHBIM 00Pa30M JKU3HU TPEIKOB
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HIMMITIaH3€; MOJENb KUCTH YEIOBEKA U
KHCTH IIMMIIaH3€.

JlabopaTopHast pabdora

«M3ydyeHne 0coOeHHOCTEN CTPOEHUs
CKEJIETa YEJIOBEKA, CBSI3aHHBIX

C IPSAMOXOKIAECHUEM»

U MPSMOXO0KJICHUEM.
BBIABIATH MPUYHHBI 0COOCHHOCTEH
CTPOCHHMSI Yeperia YesIoBeKa

10 CPAaBHEHUIO C YEJIOBEKOOOPA3HBIMU
00e3bsIHaMU.

CpaBHHUBATH OPYAMHHYIO CATCIBHOCTh
YeJIOBEKA U JKUBOTHBIX.

CpaBHHBaTh 0COOCHHOCTH BBICIICH
HEPBHOM JICATEILHOCTH YCIIOBEKA U
YKHUBOTHBIX

5.4 | JIBmKyII#e CHITBI JBrxyiue cuiibl ((hakTophl) PackpriBaTh cojiep:kaHre TEPMUHOB U
(dakTophI) aHTpOTOreHe3a: OMOJIOTHYeCcKHe, ITOHATUM: HACJIEACTBEHHAs
aHTpOINOreHe3a counanbHbie. COOTHOLIEHUE U3MEHYHUBOCTb, €CTECTBEHHBIN 0TOOD,

OMOJIOTUYECKUX U COLIMATIbHBIX OpyAUiiHAs NesATEIbHOCTb, TPYIIIOBOE
(bakTOpOB B aHTPOIIOTEHE3E. COTpPYJAHHMYECTBO, OOLIEHUE, PEYb.
JleMoHCTpanumn XapakTepu3oBaTh IBUKYIIHUE CUTTBI
TalauIrel U cXeMBbI: «JIBUKYIIME CUIIBI | aHTPOTIOreHe3a: OMOJIOTHYECKUE U
aHTPOIIOTEHE3a. COLIMAJIbHbBIE
OobopynoBaHme: MyJISKY ITPEAMETOB
MaTepUaIbHON KYJIbTYPhI IPEIKOB
YyeJoBeKa

5.5 | OcHOBHBIE CTaIUU OCHOBHBIE CTaJIUH AHTPOIIOT€HE3A. PackpsiBaTh conepxxaHrue TEPMUHOB U

AHTPOIIOreHEe3a

PanHue yenoBekooOpa3Hbie 00e3bsHBI
(IPOKOHCYJIBI) M pAaHHUE TTOHTHJIBI —
o0IIre MpeIKN YeI0BEKO0Opa3HBIX
00€3bsH U JI0JIei. ABCTPAIONUTEKU —
JIBYHOTHE IIPEIKHU Jroaei. HemoBek

NOHATHN: aBCTPAJIONUTEK, YeIoBeK
yMenbIii, YenoBek npsAMOXOISIINAM,
Yenosek reiaenpoeprekuii, YemoBek
HEAHJEPTAIBCKAN, KPOMAaHbOHEII,
JICHUCOBCKHM YeIJIOBEK, YeIoBeK
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YMEJIbII, IEPBBIE N3TOTOBIICHUS
opynuii Tpyna. UenoBek
MPSIMOXOJAIINN U TIEPBBIN BBIXO/]I
Jrozeit 3a mpenens AQpukn. YenoBek
reiaenpoeprekuii — oOIIuiA MpeIoK
HEaHJIEPTaJIbCKOr0 YEJIOBEKA U
YeJI0BEKA pa3yMHOro. YemoBek
HEaHJIEPTAIbCKUM KaK BUJI JIFOJICH
XOJIOJIHOTO KiumMara. YeaoBek
pa3yMHBbI COBPEMEHHOTO THIIA,
JICHUCOBCKHM 4€JI0BEK, OCBOCHHE
KOHTHUHEHTOB 3a nipeaenamu AQpuku.
[TaneoreneTrka 1 MajcOreHOMMKA.
JleMoHCcTpanun

[Toprpetsl: JI. Jluku, . 4. Porunckui,
M. M. I'epacumos.

TabauIpl B CXEMBI: « DBOIIOIUOHHOE
JIPEBO YEJIOBEKA», K ABCTPAIIONIUTEK,
«Yemoek ymenslinn, «HenoBek
MPAMOXOIAIINNY, «JIeHNCOBCKHUI
yesnoBek», «Heannepranbipy,
«KpomanboHIB, «IIpenku yenoBekay.
OobopynoBanmne: MoJIeIA TOPCa
MPEJIKOB YEJIOBEKA; MYJISKH IPEAMETOB
MAaTePUAIbHON KYJIbTYpPbI IPEJIKOB
yeJloBeKa

pa3yMHBI COBPEMEHHOTO THUIIA,
MaJICOr€HETUKA.

XapakTepu3oBaTh OCHOBHBIE CTaAUU
aHTPOIIOTeHE3a.

BrpIsgBISITE mpOrpecCUBHBIE YEPTHI,
MOSIBUBIIMECA Y TIPEKOB YEJIOBEKA

Ha Pa3HbIX CTAIUSAX AHTPOIIOTEHE3A.
[IpuBOINUTH IPUMEPBI IPEACTABUTENECH
OCHOBHBIX CTaJU1 aHTPOIIOIeHE3A:
ONKMCBHIBATh UX AHTPONOMETPUUECKUE
JaHHBIE, 00pa3 JKU3HU U OPYyAUs TPYa.
CpaBHHBATH MPEICTABUTENEH OCHOBHBIX
CTaauii aHTPOIIOT€HE3a
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5.6 | DBomronus DBOJIOLHS COBPEMEHHOTO YEJIOBEKA. PackpsiBaTh conepxxannue TEPMUHOB U
COBPEMEHHOI'0 EctecTBeHHBII 0TOOP B MOMYJISIIHSIX IIOHATUM: MYTallMOHHBIN IIPOLIECC,
YeI0BEKa yesjoBeka. MyTallMOHHBIN MTPOIIECC U OJIMMOPPU3M, TTOMYJIAIIMOHHBIC

nosimmMopdusm. [lomynsironnabie BOJIHBI, JIpeid reHoB, MUrpanus,

BOJIHBI, peii) TreHOB, MUTpaIus 1 «3(dexT ocHOBATEIS.

«(pdexT ocHOBaTENS B MOMYJISAIUAX XapakTepu3oBaTh poJib ECTECTBEHHOTO

COBPEMEHHOI0 YEJIOBEKA. 0oTOOpa B MOMYJISIUSAX COBPEMEHHOTO

JdeMoHCTpanuu qeJIOBEKa.

Tabauuk! u cxembl: «ITtamnbl 3Boonnd | O1eHUBaTh POJIb MyTAI[MOHHOTO

YEJI0BEKa» npoiiecca, NOMyJISIIMOHHBIX BOJIH,
npeiida renoB, Murpanuu, «3pdexra
OCHOBATEJISI» B ABOJIIOIIUHU TOMYJIALINI
COBPEMEHHOI0 YEJIOBEKA.
[IpuBoauTH MpUMEPHI PaKTOPOB,
CITOCOOHBIX BBI3BATh MOIMYJISIIMOHHBIC
BOJIHBI B 3BOJIFOLIMU COBPEMEHHOIO
YeJI0BeKa

5.7 | YenoBeueckue pachl. Yenoseueckue pacel. [lonstue o pace. | PackpsiBaTh cojepkaHue TEPMUHOB U

MexaucuuIuimHapHbIe
METO/IbI aHTPOTIOJIOT U

Bonbiue pacel: eBponieouHas
(eBpasmiickasi), aBCTpajgO-HErPOUTHAS
(3KBaTOpHUAbHAS ), MOHTOJIOUIHAS
(a3maTcko-amepukaHckas). Bpems u
IIyTH PACCEJIECHUS YEIOBEKA MO
11aHeTe. EAMHCTBO 4enoBeYeCKuX pac.
HayyHas HecoCTOATENbHOCTh pacu3ma.
[Ipucnoco6eHHOCTh YenoBeKa

K Pa3HbIM YCJIOBHUSIM OKPY KAIOILEH

MOHSTHUI: paca, pacoreHes3, pacus3M,
COLIMAJIbHBIN JApBUHU3M.
XapakTepu3oBaTh MPU3HAKK OOJIBIINX
pac 4eJI0BeKa: €BPOIIEOUTHOMN
(eBpa3miickoil), aBCTPaIO-HErPOUTHOM
(?KBaTOpUAIILHOW ), MOHTOJIOUTHOM
(a3naTCcKO-aMepUKaHCKOM).

BoISBISTS MPUYINHBI BOSHUKHOBEHUS
YeJIOBEYECKUX pac.
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cpenbl. Biusaue reorpadguueckoit
cpenbl u peiida TeHOB

Ha MOP(HOJIOTHIO U PUZUOIOTHIO
YEJI0BEKA.

MexaucunminHapHble METO b

B (hu3ndeckoii (6MoJI0rn4ecKkom)
AHTPOIOJIOTHH. DBOJIOLUUOHHAS
AHTPOMOJIOTHS U NAaJICOAaHTPOMOJIOT U
YEJI0BEUYECKUX IOIYJIIALUH.
buoconnanbHble HCCIIETOBAHUS
pupoibl uenoBeka. MccnenoBanue
KOABOJIIOIIMU OMOJIOTUYECKOTO U
COLIMAIBHOTO B YEJIOBEKE.
JleMoHCTpanuu

Tabauukl u cxembl: «Pacel uenoBekay.
IIpakTueckas padora

«3y4yeHne 3K0JIOTUYECKUX aarTaliui
YEJI0BEKa»

[IprBOINTH IPUMEPHI ANANTUBHBIX
IIPU3HAKOB y NIPEACTABUTEIIEH
YEJI0BEYECKUX pac.

[IprBOINTH CBUAETENBCTBA €AMHCTBA
IIPOUCXOKIEHHUS YEIIOBEUECKUX Pac.
ConocTaBisITh aaTUBHBIE TUIIBI
JIIOJIEN C PaCOBBIMM IIPU3HAKAMH.
JIoKa3bIBaTh HAYYHYIO
HECOCTOATEIILHOCTB PaCU3Ma

Htoro gacoB o teme 10
6 Tema «Ikoy10rUs1 — HAYKA 0 B3AMMOOTHOIIECHUSIX OPraHU3MOB ¥ HAIOPraHN3MEHHBIX CHCTEM C OKPYKAKIIeil
cpeaoin»
6.1 | 3apoxnenue u 1 3apoXICHNE U PA3BUTHE IKOJIOTUHU PackpriBath copepkaHue TEPMUHOB U

pasBUTUC SKOJIOT'MH

B Tpyaax A. I'ymGonsara, K.®. Pynbe,
H.A. CeBepuosa, J. ['ekkens,

A. Tencnu, B.H. Cykauéna. Paznensl u
3aJ1ayu SK0JIOTHH. CBS3b IKOJIOTHH

C IPYTUMHU HAyKaMH.

MOHATHN: DKOJIOTHS, ayTIKOJIOTHS,
CHUHYKOJIOTUs1, DKOJIOTUsI COOOILECTB U
DKOCHUCTEM, DKOJIOTUSA BUIOB U
IOITYJIALIUM.

XapaKkTepu30BaTh OCHOBHBIE TAIIbI
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JdemoHcTpanuu

[optpetsl: A. ['ymMO0B1T,

K. ®@. Pynbe, H. A. CeBep110B,

O. I'exkens, A. Tencnn, B. H. Cykaués.
Tabauibs! U cxeMbl: «Pa3aensl
SKOJIOTUM)»

3apOXKIECHUS U PA3BUTHS DKOJIOTUN KaK
HAyKH.

[TpuBouTH IPpUMEPHI 0OBEKTOB
W3YUYEHHUSI DKOJIOTUU.

Ha3piBaTh OCHOBHBIE 3a71a4H, CTOSIILINE
nepes y4€EHbIMU-IKOJIOTaMH.
YcraHaBIMBaTh B3aNMOCBS3b YKOJIOTUN
C IpyTMMU HayKamMu

6.2

MeTo 1B DKOJIOTHH.
3HauyeHue
DKOJIOTMYECKHUX
3HAHUH JIJIS YeJIOBEKa

Metonab! 3kxosioruu. IloneBbie
HAOMIOACHUS. DKCIIEPUMEHTHI

B 9KOJIOTUM: IPUPOIHBIE U
nabopaTtopHbie. MoienupoBanue
B OKOJIOTMM. MOHUTOPHUHT
OKPY’KarOIIEH CPEIbl: JIOKAJIbHBIN,
PErHOHABHBIN U TI100AJIBHBIMN.
3HaYeHUE FKOJOTUUECKUX 3HAHUI
JUISL YETIOBEKA. DKOJIOTUYECKOE
MHPOBO33PEHNE KaK OCHOBA CBSI3€H
YEJI0BEYECTBA C IPUPOOH.
DOpMHUPOBAHUE IKOJIOTUYECKOU
KYJIBTYPBI U 3KOJIOTHYECKOU
rPaMOTHOCTH HACEJICHMUSI.
JlemoHcTpanuu

Tabauibs! U cxeMbl: «MeToIbl
AKOJOTUMY, «CXeMa MOHUTOPHUHTA
OKPYXaKOUIEH CPElIbD».

PackpbiBath conepxaHue TEPMUHOB U
HOHATUM: MTOJIEBbIE HAOIIOACHHUS,
MOHUTOPHUHI OKPY’KaIOLIEN CPEbL,
MOJIETMPOBaHUE, SKCIIEPUMEHT,
IIPOrHO3UPOBAHME.

XapakTepu3oBaTh METOAbI SKOJIOTHH.
[TpuBOUTE MpUMEpPHI OJIEBBIX
HAOJIFOICHUI B 3KOJIOTHH.

BoIaBISITH 0COOEHHOCTH MOHUTOPHUHTA
OKpPY’KaroIllel cpeibl Kak METo/1a
HKOJIOTUYECKUX UCCIICJOBAHUM.
OO0O0CHOBBIBATH 3HAYECHHE
AKCIIEPUMEHTOB B 3KOJIOTUYECKHUX
UCCJIEIOBAHHUSIX.

CpaBHUBAaThH J1aOOPATOPHBIE U
IPUPOJIHBIE IKCIIEPUMEHTHI KaK METOIbI
HKOJIOTUYECKUX HUCCIIEI0OBAaHUI.
OneHuBaTh 3HaU€HUE IPOTHO3UPOBAHUS
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JlaGopaTopHasi paGora
«M3yueHne MeTo10B S3KOJIOTHUYECKUX
WCCIIEIOBAHUIN

KaK METOJIa DKOJIOTHYECKHUX
HCCJICIOBAHU.

OO00CHOBBIBATb HEOOXOAUMOCTD
9KOJIOTMYECKHUX 3HAHUM

JIJISi COBPEMEHHOT0 YeJIOBEKa

Hroro yacos 1o teme 3
7 | Tema «Opranusmsl 4 cpeia 00MTAHHU»
7.1 | Dxonmoruueckue 1 Okonoruueckne HakTopsl U PackpeiBath conep:kaHue TEPMUHOB U
(dakTopsI 3aKOHOMEPHOCTH UX ACHCTBUSL. HNOHATUN: HKOJIOTUYECKUH (HaKTop,

Krnaccuduxanus 3KoI0ruaeckux
(bakTOpOB: aOMOTHYECKHUE,
onotuyeckue, aHTponorennsie. O0Me
3aKOHOMEPHOCTHU IEUCTBUSA
skosorudeckux axropos. [Ipasuiio
munnmyma (K. [npenrens,

1O. JIubux). TonepaHTHOCTS.
DBpHOWOHTHBIC U CTEHOOMOHTHBIC
OpraHU3MBbl.

JleMoHCTpanuu

Tabauilbl U cXeMbl: « IKOJIOTUUYECKUE
bakTopbD).

OO6opynoBanme: repbapuu u
KOJUICKITUU PACTCHUN U )KUBOTHBIX,
MPUCTIOCOOJICHHBIX K BIUSHUIO
Pa3TUYHBIX KOJIOTHUECKUX
(dakTopoB

OMOJIOTMYECKUN ONTUMYM,
OTPaHUYUBAIOIIUNA (TUMUTHPYIOILIHI)
dakrtop.

KnaccudunupoBaTh 3K010THUECKHE
(baKTOpPHI TTO pa3HBIM OCHOBAHUSIM.
XapakTepusoBarh 00IIHe
3aKOHOMEPHOCTH JIEMCTBUS
IKOJIOTHYECKUX (PaKTOPOB.
OO60CHOBBIBAThH JIEHCTBUE 3aKOHA
ONTHUMYMAa U 3aKOHA OTPAHUYHUBAIOIIETO
dakTopa.

[IpuBOANTH MpUMEPHI:
WUTIOCTPUPYIOIINE JEHCTBUE TIPaBUIIa
MUHHUMYMa, OTPaHUYHBAIOIIETO
dakTopa, SBpUOUOHTHBIX U
CTEHOOMOHTHBIX OPTAaHU3MOB
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7.2

AOHnoTHYECKHUE
dakTopsl. CBeT Kak
HKOJIOTUYECKUU

dakrop

Abuotnyeckue pakTopsl. CBET Kak
sKosioruyeckuit gpaxrop. [eiicTaue
Pa3HBIX YYaCTKOB COJHEYHOIO CIIEKTPA
Ha OpraHu3Mbl. DKOJIOTUYECKUE
IPyIIIBl PACTEHUHN U )KUBOTHBIX

10 OTHOILIEHUIO K cBeTy. CUrHanbHas
poJib cBeTa. POTONEPUOIU3M.
JleMoHCTpanuu

Tabauis! u cxeMbl: «CBETOBOM
CHEKTP», « IKOJIOTUYECKUE TPYHIIbI

KUBOTHBIX TIO OTHOIIICHHUIO K CBETY.
O6opynoBanme: repbapuu
CBETOJIOOMBBIX, TCHEIIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTCHUI;
CBETOII00MBBIC, TCHEIIOOMBBIE U
TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHus.

JlabopaTopHast padora
«BpIsiBIEHHE TPUCTIOCOOIEHUI
OpPTraHMU3MOB K BJIMSIHHIO CBETa»

PackpwiBaTh conepkaHue TEPMUHOB U
HOHATUM: CBET, (OTOMEPUOIU3M.
XapakTepu3oBaTh JICUCTBUE CBETA KAK
AKOJIOTHYECKOTO (haKTopa.

CpaBHUBaATh JEHCTBUE PA3HBIX
Y4aCTKOB COJTHEYHOTO CIIEKTpa

HA OpTraHU3MBI.

BoiBiSITH 0COOEHHOCTH CTPOEHUS U
KU3HEAEATEIbHOCTA PACTEHHUI Pa3HbIX
HKOJIOTUUECKHUX TPYIIT MO OTHOLICHUIO
K CBETY (CBETOJIIOOMBBIC, TEHETIOOUBEIE,
TEHEBBIHOCIIUBBIC).

[IpuBOAUTE NIPpUMEPBI PACTEHUN Pa3HBIX
HKOJIOTUUECKUX TPYIII IO OTHOIIEHUIO
K CBETY.

BoIsBIISITH 0COOEHHOCTH CTPOEHUS U
KU3ZHECATETbHOCTU KUBOTHBIX Pa3HBIX
HKOJIOTUUECKUX TPYIII 110 OTHOIIEHUIO
K CBETY (JIHEBHBIE, CYMEPEUHbIE,
HOYHBIE).

[IpuBOIUTH IPUMEPHI ) KUBOTHBIX
Pa3HBIX SKOJOTMYECKUX TPYIII

M0 OTHOIIEHUIO K CBETY.
OOG0CHOBBIBATH 3HAYCHHE
doTornepuoan3mMa B )KU3HH OPraHU3MOB
U JUISl IPAKTUKU CEITbCKOTO

XO035IMCTBA
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7.3

AOuoTnyeckue
(bakTopsI.
Temneparypa kak
DKOJIOTUYECKUU

dakTop

TemnepaTypa Kak 3KOJTOTUYECKUI
dakrop. JlelicTBue TemnepaTypsl

Ha opraHusMel. [lolikunoTepMHbie U
TrOMOMOTEPMHBIE OPTAHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.

JemoHcTpanuu

Tabsuiibl ¥ cxembl: « TenaoKpoBHbIE
YKUBOTHBIE», «XOJOTHOKPOBHBIE
YKUBOTHBIEY.

O6opynoBanme: repOapuu u
KOJUIEKIIUU TETUTOIOOUBBIX,
3UMOCTOUKHUX, MOPO30YCTOMYUBBIX
PACTEHHI; Yyyena NTUL U 3BEPEN.
JlaGopaTopHas padora
«BpIsiBIEHME MPUCTIOCOOIEHUI
OpPraHU3MOB K BIUSHUIO TEMIIEPATYPb»

PackpsIBaTh copepkaHue TEPMHUHOB U
MOHATUH: TEMIIEpATypa,
MONKWIOTEPMHBIE (XOJIOAHOKPOBHBIE),
roMooTepMHbIE (TEILIOKPOBHBIE)
OpraHu3Mbl, aHaOMO3, SBPUTEPMHbBIE
OpraHu3Mbl, CTCHOTEPMHBIE OPTaHU3MBI,
TEPMOPETYJISALIHUS.

Xapakrepu3oBaTh JCUCTBUE
TEMIIEPATYPbI HA OPTaHU3MBI.
BoIBIISITH 0COOEHHOCTH CTPOEHUS U
KU3HEAEATEIbHOCTH MONKUIOTEPMHBIX
(XOJIOMHOKPOBHBIX) U TOMOHOTEPMHBIX
(TETUTIOKPOBHBIX ) YKUBOTHBIX.
[IpuBOAUTH MpUMEPHI NOMKUIOTEPMHBIX
(XO0J0IHOKPOBHBIX) U TOMOMOTEPMHBIX
(TETUIOKPOBHBIX ) YKUBOTHBIX.
BbIBIISTH OCOOEHHOCTH CTPOCHUS U
KHU3HEACATEIHLHOCTH TEIIOTIOONBBIX,
3UMOCTOUKHX, MOPO30YCTOMYUBBIX
pacTeHUM.

[TpuBOAUTH TPUMEPHI TETLTOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHUM.

[IpuBOINUTH IPUMEPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPTraHNU3MOB.
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7.4 | Abuotnueckue Bita>)xHOCTB KaK 9KOJIOTMYECKUU PackpsIBaTh copepkaHue TEPMUHOB U
dakTopbl. BiaxxHocTh dakTop. [Ipucnocobiienus pacTeHuit MOHSITHUI: BIQKHOCT, THAPOPUTHI,
KaK 3KOJIOTHYECKUI K [TO//IEp KaHUI0 BOAHOTO OanaHca. rurpoutel, Me30(pUTHI, KCEPOPUTHI,
¢akro Knaccudukanus pacteHuit YKUBOTHBIE: BOJIHBIE, I0JYBOJIHBIE,
110 OTHOLIEHUIO K BOJIE. Ha3eMHBIE.
[TpucniocoOneHust KUBOTHBIX XapaxkTepu3oBaTh IEUCTBUE BIAXKHOCTH
K U3MEHEHUIO BOJHOI'O PEXKUMA. KaK 9KOJIOrM4€eCcKoro (akropa.
JeMoHCTpanun BbIABIATE OCOOEHHOCTH CTPOEHUS U
Tabnuiiel U cxembl: «DU3NOTOTUYECKHUE | )KUZHENESITENBHOCTH PACTEHUN Pa3HBIX
aJanTaluy >KMBOTHBIX). HKOJIOTHYECKUX IPYNI 110 OTHOIIEHUIO
OO0opynoBanme: repOapuu pacTeHUM, | K BOZE.
OTHOCSIIUXCS K TUTPOUTaM, [IpuBOANTH IPUMEPHI PACTEHUI Pa3HBIX
Kcepoduram, Me30uTaM, KOMHATHBIE | DKOJIOTMYECKUX I'PYIII 10 OTHOLIECHUIO
pacTeHus JaHHBIX TPYIIII. K BOJIE.
JlaGopaTopHnasi paGora BrIsgBisITE aHATOMUYECKHE U
«AHATOMHYECKHE OCOOCHHOCTH du3noIOrNYECKUe MPUCTIOCOOTCHHUS
pacTeHui U3 pa3HbIX MECT OOMTAHUA» | KMBOTHBIX K HU3MEHEHHIO BOJHOTO
pexuma.
[TpuBOAUTH IPUMEPHI BOAHBIX,
MOJIYBOJAHBIX U Ha3€MHBIX )KMBOTHBIX
7.5 | Cpenbl oOuTanus Cpenbl oOMTaHus OpraHU3MOB: BoJHasA, | PackpeiBaTh conepikanue TepMuHa
OpPraHU3MOB HA3eMHO-BO31y1lIHAsl, [IOYBEHHAs, «cpena oOuTaHus.

rJ1yOWHHAsS TIOITOYBCHHAS,
BHyTpUOpranu3MeHHas. Ou3nuko-
XUMHUYECKHAE 0COOEHHOCTH Cpe
OOWTaHUS OPTAaHU3MOB.

XapakTepu3oBaTh 0COOCHHOCTH
BOJIHOM, HA3€MHO-BO31YIIIHOM,
MIOYBEHHOMU, TJTyOMHHO MOIIOYBEHHOM U
BHYTPHOPTaHU3MEHHOM cpeji OOUTaHMS.
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[TpucnocoGyenust OpraHu3MoB K KU3HU
B Pa3HbBIX Cpeaax.

JleMoHCcTpanumn

Tabauue! u cxeMbl: «Cpeabl 0OUTaHUS
OpPTraHU3MOB).

Ob6opynoBanme: KOJJIEKIIUN
YKUBOTHBIX, OOUTAIOIIKX B PA3HBIX
cpenax

CpaBHUBATHh (PUBUKO-XUMUUICCKUC
YCJIOBUS Pa3HbIX Cpell OOUTaHUS.
BoIsiBASATE 4epTHI MPUCTIOCOOIEHHOCTH
OpraHu3MoB K OOUTAHUIO B BOAHOM,
HAa3€MHO-BO3/1YIIIHOM, [IOYBEHHOM,
BHYTPHOPTraHU3MEHHON cperax
oOuTaHus.

[IpuBOIUTH IPUMEPHI OPTAaHU3MOB,
0OUTaOIIMX B Pa3HBIX CPeslax

7.6 | buonormueckue buonornueckue put™Mbl. BHelHne u PackpriBath conepxaHue NOHATHUSA
PUTMBI BHYTpeHHHE pUTMbL. CyTOUYHBIE U «OMOJIOTUYECKUE PUTMBDY.

TOJINYHBIE PUTMBI. XapaxkTepru3oBaTh 0COOEHHOCTH
[Tpucnoco61eHHOCTh OPraHU3MOB K BHEIIIHUX, BHYTPEHHMX, CYTOYHBIX U
CE30HHBIM U3MEHEHUAM yCIOBUN TOJANYHBIX OMOJIOTMYECKUX PUTMOB.
KU3HU. [IpuBOIUTE PUMEPHI ITPOSIBICHHUS
JleMoHCcTpanun OMOJIOTUYECKUX PUTMOB Y Pa3HBIX
Tabnuiel u cxembl: «buonornyeckue OpPraHu3MOB.
PUTMBD. BbIABIATH 4epThl IPUCIIOCOOIEHHOCTH
Oo6opynoBanue: repoapuu u OPTraHu3MOB K C€30HHBIM U3MEHECHUSIM
KOJUIEKLIMU PACTEHUH U )KUBOTHBIX, YCIIOBUH KU3HHU.
o0JaaronX YepTaMu OnuceIBaTh CE30HHBIE SIBJICHUS B )KU3HU
IPUCTIOCOOTIEHHOCTH K CE30HHBIM OpPraHU3MOB, PACIIPOCTPAHEHHBIX
M3MEHEHHUSIM yCIOBUH )KU3HU B CBOEU MECTHOCTH

7.7 | Kuznennble (popMbI KuszHennsie (opMbl OPraHU3MOB. PackpseiBath conepkaHue NOHATUS

OPraHu3MOB

[TonsiTue 0 )XKU3HEHHOH (opMme.
XKuzneHnpie (HOPMbI pACTCHHIA:
JIepeBbsl, KYCTApPHUKH, KyCTapHUYKH,

«OKU3HEHHAas (opMa OpraHu3May.
BoisBiSITH 0COOEHHOCTH CTPOEHUS U
KU3ZHENIEATEIbHOCTH PACTEHUN Pa3HBIX
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MHOTOJIETHUE TPaBbI, OJTHOJIETHUE
TpaBbl. JKu3HeHHbIE (POPMBI KUBOTHBIX:
T'UIPOOMOHTHI, TCOOMOHTHI,
a’poOnoHTHI. OCOOCHHOCTH CTPOCHUS U
o0Opa3a KHU3HHU.

JleMoHCcTpanun

Tabnuibl ¥ cxeMbl: «K1U3HEeHHbIE
dbopmbl pacTeHmi», « Ku3HeHHbIS
(OpPMBI JKUBOTHBIX.

OO6opynoBanme: repbapuu u
KOJUIEKIIUY PACTEHUH U )KUBOTHBIX
Pa3IMYHBIX )KM3HEHHBIX (hopM

KU3HEHHBIX (DOPM.

[IpuBOIMTE IPUMEPHI pAaCTEHUN pa3HbIX
AKU3HEHHBIX (POPM.

BoIsBISITE 0COOEHHOCTH CTPOCHUS U
AKU3HEAESITEIbHOCTH )KMBOTHBIX Pa3HbIX
AKU3HEHHBIX (POPM.

[TpuBOIUTH IPUMEPHI JKUBOTHBIX
Pa3HBIX KU3HEHHBIX (OpM

7.8

buotnueckue pakTopsl

buotnueckue daxkropsl. Buas
OMOTHYECKNX B3aUMOJIEUCTBHIA:
KOHKYPEHI[US, XUIIIHUYECTBO, CHMONO3
u ero popwmsl. [lapazutusm,
KOOIIepanus, MyTyaJIN3M,
KOMMEHCAJIU3M (KBapTUPAHTCTRBO,
HaxjieOHn4YecTBO). Herpoduueckue
B3aUMO/JICHCTBUS (TOIMUYECKHUE,
dbopuueckue, padbpuueckue). 3HaueHUE
OMOTHYECKUX B3aUMOJIEUCTBUN JUIA
CYLIECTBOBAHUSI OPTAaHU3MOB B CpeJIe
oburtanus. [I[pyHIMT KOHKYPEHTHOTO
WCKJIFOYEHUS.

JlemoHcTpanuu

Tabyuibl ¥ CXEMBI: «DKOCUCTEMA

PackpsiBaTh coziep:kaHne TEpPMUHOB U
MOHATUI: KOHKYPEHIIUS, XUII[THUYECTBO,
Mapa3suTU3M, MyTyaJIU3M,
KOMMEHCaJIU3M, HeTpohuIecKue
B3aUMOJICUCTBHUSI.

XapakTepus3oBaTh BUJIbI OMOTHYECKUX
B3aHMMO/JICHCTBUMH.

OOBSACHSTH CYIIHOCTh KOHKYPEHIIUH,
XUIHAYECTBA, Mapa3uTU3Ma,
MyTyajln3Ma, KOMMEHCAIA3MA.
[IpuBOIUTH MPUMEPHI OPTAHU3MOB,
Y4aCTBYIOIINX B OMOTUUYECKUX
B3aUMO/ICCTBUSIX Pa3HBIX THUIIOB.
O11eHUBAThL 3HAYCHUE OMOTUYECKUX
B3aUMOJICMCTBUH JUISl CYIIECTBOBAHUS
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HIMPOKOJUCTBEHHOTO JIECA,
«IKOCHCTEMA XBOMHOTO JIECA,
«lenu nutanus», « XUIIHAYECTBOY,
«ITapazutuzm», «KOHKypeHLIU»,
«Cumbmo3y, «K Kommencaamzm.
ObOopynoBanme: KOJUIEKIUU
KUBOTHBIX, YU4aCTBYIOLIUX

B PA3JIMYHBIX OMOTUUYECKUX

OpraHu3MOB B cpeJie OOUTaHU.
OO00CHOBBIBATH JEHCTBUE NPUHIINIIA
KOHKYPEHTHOT'O UCKJIFOUEHUS

B3aUMOJICUCTBUIX
Htoro yacos no treme 9
8 Tema «IKo0y10THs BUJI0B U MOMYJISIIIAID)
8.1 | DxoJsornyeckue 3 DKOJIOTHYECKUE XapaKTECPUCTUKH PackpsIBaTh cojiep:KaHue TOHATHS
XapaKTEPUCTUKU nonyssiuu. [lomynsuus kak CTOTYJISILIUS.
MOMYJISALINHT ouoJiornyeckas cucrema. Poib OueHuBaTh 3HAUEHUE HEOJHOPOTHOCTH

HEOJJTHOPOJIHOCTH Cpe/ibl, (PU3NUECKUX
O0apbepoB U OCOOEHHOCTEHM OUOJIOTUH
BUJIOB B (DOPMUPOBAHUU
IIPOCTPAHCTBEHHOU CTPYKTYPBI
nonyJsiquid. OCHOBHBIE ITOKA3aTENN
MOMYJISIIUU: YUCIIEHHOCTb, INIOTHOCT,
BO3pACTHAs M IIOJIOBAs CTPYKTYpA,
POXAaEMOCTh, IPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTPALIHSL.
JemoHcTpanuu

TabmuIbl ¥ CXeMBbI: « DKOJIOTHUECKHE
XapaKTEPUCTUKU MOMYJISIUNY,
«IIpocTpaHcTBEHHas CTPYKTypa

cpenbl, pU3NUECKUX 0apbepoB U
0coOeHHOCTEel OMOJIOTHY BUJIOB

B OpMHUPOBAHUY [TPOCTPAHCTBEHHOMN
CTPYKTYPBI IO JISALIMH.

[IprBONTHE IPUMEPHI MOIYIALNAN
Pa3HbIX BUJ0B PACTEHUI U dKUBOTHBIX.
XapakTepu3oBaTb OCHOBHBIE
HKOJIOTMYECKHUE MOKa3aTean
NOMYJISILIUN: YACIEHHOCTb, IJIOTHOCTD,
BO3pAacTHAas U MOJIOBask CTPYKTYpa,
POXKJ1a€MOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIHSL.
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MONyJISINUN», « Bo3pacTHble mUpamMubl
HOILYJISLIUN

8.2 | Dxojoruueckas DKoJoruuecKas CTpyKTypa MonyJisinuu. | PackpeiBaTh cojepxaHne TEPMUHOB U
CTPYKTypa O11eHKa YHUCICHHOCTH MOMYJISALUU. HNOHATUMN: JUHAMMKA MOITYJISALUH,
O JISIIAH. JIMHaMUKa [TOMYJISILUN ¥ €€ PEryIsus. | OMOTUYECKUI MOTEHIMAJ Oy JIALUY,
JluHaMuKa MonyJsiuu broTrdueckuii MOTEHIIMAT MOMYJISAIMK. | KPUBbIE BBDKUBAHUS, (DAKTOPbI
U e€ perysauus MoaenupoBanue TUHAMUKU CMEPTHOCTH, EMKOCTb CpPEIbl.
nomysiny. Kpussie pocta OOBACHATD 3aKOHOMEPHOCTH
YHCIEHHOCTH nonyJisiuuu. Kpusble pa3MenieHust 0co0ei Momy IsIuu
BBDKUBAHUS. Perynsius YucIeHHOCTH | Ha 3aHUMAEMOM TEPPUTOPHH.
NOMYJISIIUA: POJIb (DAKTOPOB, OnenuBaTh OMOTHUECKUN OTEHLIHA
3aBHUCAIIUX U HE 3aBUCAIINX OT TOMYJISIIIANA Pa3HBIX OPTaHU3MOB.
IUIOTHOCTHU. DKOJIOTUYECKUE CTPATETUN | AHAJIM3UPOBATh KPUBBIC POCTa
Bu0B (1- u K-ctparerun). YHUCJIEHHOCTH MOIYJIALNUN U KPUBbIE
JleMOHCTpanuu BBDKHBaHUS.
Tabauips! u cxembl: «CKOpOCTh O060CHOBBIBATH IPUYMHBI CJIEPKUBAHUS
3aceJIeHHsI TIOBEPXHOCTH 3eMIIU OMOTHYECKOT0 MOTEHI[ANIa POCTa !
Pa3IMYHBIMU OpraHU3MaMU» IPUYUHBI BCIIBIIIEK POKIAEMOCTH
y OT/AEIBHBIX OPTaHNU3MOB.
[lepeuncnars GpakTOpbl CMEPTHOCTH,
PEryIupyoIre YUCICHHOCTh
MOIYJISIIUN PACTEHUN U AKUBOTHBIX.
OnuceIBaTh IKOJIOTUYECKUE CTPATETUU
BUJIOB
8.3 | DKkonoruveckas HUIIA [TonsiTue 00 PKOJIOrMYECKON HULIIE PackpeiBaTh copepxkaHie TEPMUHOB U

BHIA

Buj1a. Mectoobutanue. MHoromepHas
MOJIEJIb PKOJIOTUYECKOUN HUIIIU

MOHATUM: PKOJOTUYECKAs HUINA, BUJ,
apeas, UHBa3usl.
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JIx. . XatunHcoHa. Pazmepsl
AKoJIornueckoi Huiu. [TorennuanbHas
U peajn30BaHHas HUIIIN.

Bua kak cucrema nomymsinuil. Apeasnbl
BUJIOB. BUJIbI U X KU3HEHHbIE
CTpaTeruu. JKOJIOTHYECKUE
HKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHUS U
MHT'pALMM )KUBOTHBIX. brosiornueckue
MHBAa3UU YYKEPOJIHBIX BUIOB.
JleMoHCTpanuu

[Toprper: [x. M. XaTuynHCOH.
Tabmune! U cxeMel: «Mo€einb
DKOJIOTUYECKOW HUILIN

JIx. Y. XaTunHCOHAY.
OGopynoBanme: repoapuu pacTeHHUII;
KOJUICKIIUU YKUBOTHBIX.
JlaGopaTopHnasi paGora
«IIpucnocoOneHust ceMsiH pacTeHUN

K pACCEJICHUIO»

XapakTepu3oBaTb MHOTOMEPHYIO
MOJIEITb KOJIOTHYECKOW HUIIIN

k. . XaTunHCOHA.

[IpuBOIUTH TPUMEPHI SKOJIOTMYECKUX
HUII pa3HbIX BUJOB PACTEHUN U
KUBOTHBIX.

BBISBIATE OTIMYME HKOJOTUUECKON
HUIIY BUAA OT €0 MECTOOOUTAHUS.
['paduyecku n300paxxarhb
MHOTI'OMEPHYIO MOJIEIIb DKOJIOTHYECKON
HUIIMU JUIS1 Pa3HBIX BUIOB.

BpIBIATE NPUYMHEI pa3Iuauin

B pazMepax 3KOJIOIrMYEeCKON HUILN

y pPa3HbIX BUJIOB PACTEHUI U JKUBOTHBIX.
AHaJIM3UPOBATh MPUYUHBI U
MIOCJIEACTBUS CMEHBI YKOJIOTUYECKOM
HUIIN

Hroro yacos no teme 9
9 Tema «IK0JI0TUA COOOIIECTB. IKOJIOTHIYECKHE CHCTEMbD»
9.1 | CoobmecTBO 1 CooOmecTBa opranu3MoB. bruorieno3 u | PackpsiBaTh cojiepkanne TEPMUHOB U
OpraHU3MOB — ero cTpykrypa. CBsizu MEXIy ITOHSTHI: OMOIIEHO3, OMOTOII.
OHOILIEHO03 opraHu3MaMH B OMOIICHO3E. XapakTepu3oBaTh OMOIICHO3 U €T0

JemoHcTpanuu
Tabnuie! u cxeMbl: «CTpyKTypa

CTPYKTYPBI: BUJIOBYIO,
IPOCTPAHCTBEHHYIO, TPOPUIECKYIO.
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OHOIIEH03a», « IKOCHUCTEMA
HIMPOKOJIHUCTBEHHOTO JIECA,
«IKOCUCTEMA XBOUHOTO JIECA)

[lepeunciaTh U IPUBOJIUTH IPUMEPHI
CBSI3€M MEXK1y OpraHu3MaMHu
B OMOLIEHO3€

9.2

Dxocucrema

DKocucTeMa Kak OTKPBITasi cUCTEMa
(A.JIx. Tencnu). yHKIIMOHATBHBIE
OJIOKU OPTaHU3MOB B DKOCHUCTEME:
MPOYIICHTHI, KOHCYMEHTBI,
penyuentsl. Tpoduyeckue ypoBHH.
Tpoduueckue menu u ceTw.
AOuotrnueckue 6JJOKH SKOCUCTEM.
[TouBBI U WIIBI B 3KOCUCTEMAX.
KpyroBopoT BemiecTB 1 MOTOK YHEPTUU
B DKOCHCTEME.

JdemoHcTpanuu

[Hoptpersl: B. H. Cykaués,

A. JIx. Tencnu.

Tabnuiel v cxembl: «DyHKITMOHATBHBIC
IpYIIBI OPTaHU3MOB B SKOCHCTEME,
«KpyroBopoOT BeImiecTB B 9KOCUCTEMEY,
«llenu nuranus (macTOUIIHASA,
JIETPUTHAS )».

OobopynoBanme: repOapuu pacTEHUI;
KOJUICKITUU HACEKOMBIX; Uydesia NTHI] 1
3BEpen

PackpeiBaTh conepkaHue TEPMUHOB U
MOHSTHUI: 9KOCUCTEMA, ITPOTYIEHTHI,
KOHCYMEHTBI, PeIyIIEHTHI, Tpouaeckue
ypOBHHU, Tpopudeckre (MUIIEBbIE) MU
U CETH.

HaspiBaTh CTpyKTypHBIE KOMIIOHEHTHI
9KOCHUCTEMBI.

Xapaktepu3oBaTh PYHKIIUU U
PUBOUTH IPUMEPHI OPTAHU3MOB

B 9KOCUCTEME Ha OCHOBE UMEIOILIUXCS
3HaHMM O pacTeHHUsX, rpudax,
OaKTEpUSIX U KUBOTHBIX.

OmnuckIBaTh KPYrOBOPOT BEIIECTB U
MOTOK SHEPIUH B 3KOCUCTEME.
OOBACHATH POJIH OPTAHU3MOB

B OMOJIOTMYECKOM KPYTOBOPOTE
BEIIECTB U TTOTOKE SHEPIHH.
[TpuBOAUTH IPUMEPHI OPTAHU3MOB,
3aHUMAIOIIUX Pa3HbIE YPOBHU
TpopUUecKuX MupamMuI.

CocTaBisaTh CXeMbI IEPEHOCA BEIIECTBA
Y DHEPrUU B HKOCUCTEMAX (LIenu
MATaHMUS).
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CpaBHUBATh MAaCTOUIIIHBIC U IETPUTHBIE
LICU ITUTaHUs

9.3 | Dkonoruveckue OcCHOBHBIE TOKA3aTEIU YKOCUCTEMBI. PackpeiBath copepxkaHue TEPMUHOB U
U paMUJIbl buomacca n nmpoayKuus. HNOHATUN: IPOAYKIIHs, Ouomacca,
DKOJIOTHYECKHE TUPaMUBbI YHCETI, HKOJIOrMYECKask MMPaMHIa.
OHOMacchl M SHEPTUU. XapakTepu30oBaTh IPABUIIA
JleMOHCTpanuu DKOJIOTMYECKUX NTUPAMUJ] YUCET,
Talbauiibl U cXeMbl: «DKOJOrndYecKas OroOMacchl U SHEPTUU.
MApaMHJIa YUCEID, «DKOJIOTHUECKas OOBACHATH NPUUMHBI PA3INYUI
nupaMujia OuomMaccsl», B IIPOJIyKTUBHOCTHU y Pa3HbIX
«OKOJOru4ecKas nupamuaa SHEPTUN» | DIKOCHCTEM.
[IpuBOAUTH PUMEPHI TPAKTUYECKOTO
IIPUMEHEHUS MPABUII SKOJOTHUECKHUX
nupamuz.
CpaBHUBaTh OMOMaccy U IPOAYKIIHIO
HKOCHUCTEM CYIIH 1 MHUpPOBOIO OKeaHa
9.4 | Usmenenus Jlunamuxa skocucmenm. PackpbIBaTh copepxaHue TEPMUHOB U
COO0ILECTB — Kamacmpodghuueckue nepecmpoiixu. HNOHSTHI: CyKUECCHsl, KIMMaKCHOE
CYKLIECCUU @nykmyayuu. HarpaBiieHHbIE COOOIIECTBO, CYKLIECCHOHHBIN psI.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykueccuu. [lepBruuHbIe 1 BTOPUYHbIE
CYKIIECCHU U UX IPUUUHBI.
AHTpONOreHHbIE BO3ICHCTBHUS

Ha cykneccuu. KnumakcHoe
coob1iecTBo. buopaznooOpaszue u
IIOJIHOTA KPYrOBOPOTA BEILIECTB —
OCHOBA YCTOWYMBOCTH COOOLIECTB.

XapaxkTepu30BaTh CyKLECCUMU:
IIEPBUYHBIE U BTOPUYHBIE, IPUBOAUTH
UX IIPUMEPBI U HA3bIBATh IIPUYHUHBI
CMEHBI COOOIIIECTB.

CpaBHUBaTh BPEMEHHBIE U KOPEHHBIE
OMOreoeHO3bl Ha KOHKPETHBIX
IIpUMepax CBOEH MECTHOCTH.
MopenupoBaTs pe3yJbTaThl IIporecca
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JdemoHcTpanuu

Tabnuiel u cxembl: «OOpa3oBaHue
6omotay, «[lepBudHas cykmeccus»,
«BoccraHoBneHre Jieca mociie moxapay

CMEHBI OMOTE€OIICHO30B I10]1 BIHSHUEM
AHTPOTIOTE€HHOTO (haKTOpa

9.5 | [Ipupoxansie [IpupoaHbie PKOCUCTEMBI. PackpbiBaTh cofiep:kanrue TEPMUHOB U
AKOCHUCTEMBI Orocucmemul 03€p u pex. Ixkocucmemvl | TOHITUI: PUTOMIAHKTOH, 300IUIAHKTOH,
Mopeti U 0Keanog. IKkocucmemvl myHOp, | APYCHOCTD.
J1ecos, cmenetl, nyCmbitb. XapakTepu3oBaTh MPUPOIHBIC
JleMOHCTpanuu HKOCHUCTEMBI, NX OCHOBHBIE
Tabnuibl ¥ cxembl: « IKOCHCTEMA KOMIIOHEHTHI (Ha pUMepe 03epa,
HIMPOKOJIUCTBEHHOTO JIECay, XBOMHOTO ¥ IIMPOKOJIMCTBEHHOIO JIECa).
«IKOoCcHCTEMA XBOMHOTO JIECAY, OOBICHATH TPUYUHBI PATUYHON
«9KocucTema o3epar. OromMacchl MPOYIIEHTOB U
OO6opynoBaHMe: aKBapUyM KaK MOJIETh | KOHCYMEHTOB B IPUPOJIHBIX
HSKOCHUCTEMBI. HKOCUCTEMAX.
IKCKYypcHs «IDKCKYpcus B TUMHYHBIN | COCTaBISITh MACTOUIIHBIE U IETPUTHBIC
ouoreorieHos (B 1yopaBy, Oepe3HsK, IIEMU TUTAHUS TPUPOTHBIX IKOCUCTEM.
CJIBHUK, HA CYXOIOTbHBINA WU [TpuBOAUTH MPUMEPHI OPTAHU3MOB,
MMOMMEHHBIN JIyT, 03€p0, OOJIOTO)» BXOJIAIIMX B COCTaB (PUTOTIIAHKTOHA,
300IUIAaHKTOHA, OEHTOCA.
OOG0CHOBBIBATDH POJIb SIPYCHOCTH
B )KM3HU HA36MHBIX YKOCHCTEM.
CpaBHUBaTh OMOMACCYy U TPOTYKITAIO
BOJHBIX U HA36MHBIX YKOCUCTEM
9.6 | AHTpOIIOreHHbIE AHTpPOIIOT€HHBIE SKOCUCTEMBI. PackpsiBaTh conepxanue TEPMUHOB U
HKOCHUCTEMBI Arposkocucrema. ATpoLEHO3. MOHSATHIA: arPOIKOCUCTEMA, arPOLIEHO3,
(arposKOCUCTEMBI) Paznuuus Mexay aHTPONIOTEHHBIMU M | MOHOKYJIBTYPA.
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NPUPOIHBIMH SKOCUCTEMAMH.
JdemoHcTpanuu

Tabauibl U cxembl: «ATpOLIEHO3»,
«KpyroBopoT BelecTB U NOTOK
HHEPrUU B arpoOLEHO3E.
O06opynoBanmue: repOapuu
KYJIbTYPHBIX U JUKOPACTYILUX
pacTEHUM.

IKCKYpCUs «DKCKYpCHs

B arpO3KOCUCTEMY (Ha MOJe Win
B TETUTMIHOE XO3SMCTBO)»

XapaKkTepu30oBaTb OCHOBHBIE
KOMIIOHEHTBI arpO3KOCUCTEMBI.
[IpuBOAUTH MPUMEPHI aArPOIKOCUCTEM.

CocTaBiATh 1IENU MUTaHUS arpoleHO3a.

O060CHOBBIBATH IPUUNHBI HU3KOU
YCTOMYMBOCTH arpOdKOCUCTEM.
CpaBHUBATH arpo3KOCUCTEMBI U
IIPUPOJIHBIE DKOCUCTEMBI.
XapaxkTepu30BaTh pOJIb YEIOBEKA
B COXPAaHEHHUH YCTOMYMBOCTHU
arpoOdKOCHUCTEM

9.7

YpOo3KOCUCTEMBI.
ODKOMOHUTOPHUHT

Ypboakocucrembl. OCHOBHEBIE
KOMITOHEHTBI YPOOIKOCUCTEM.
['opoackas ¢opa u dayHna.

CuHaHTpoONM3aLUs TOPOJICKON (hayHBbI.

buonornueckoe n X035MCTBEHHOE
3HAUYCHHUE arpO’KOCUCTEM U
yPOOIKOCUCTEM.

3akoHOMEpHOCTH (popMUPOBaHUS
OCHOBHBIX B3aUMOJECHUCTBUN
OpraHU3MOB B 9KOCUCTEMAX.

Ponw kackaonozo s¢gppexma u 6100s-
20UPUKAMOPO8 (K1I0Ue8blX 6U00B)

8 PYHKYUOHUPOBAHUU IKOCUCMEM.
[lepeHoc sHEPTrUU U BEUIECTB MEXKIY
CMEKHBIMU SKOCHUCTEMAMH.

Y CTOMYMBOCTH OPraHU3MOB,

PackpbiBath copepkanue TEPMUHOB U
NOHATUI: ypOO3KOCHCTEMA,
CHUHAHTPOIHU3AIMS, TOpPOJCcKast Quiopa,
ropojckas (ayHa, 5SKOMOHUTOPHHT.
XapakTepu30BaTh OCHOBHBIE
KOMITOHEHTBI YPOO3KOCHCTEM.
OnuceiBaTh OMOJIOTHYECKOE U
XO3SIMCTBEHHOE 3HAYCHUE
ypOO3KOCHUCTEM.

[IpuBOANTH IPUMEPHI U OLICHUBATH
COCTOsIHHE YPOOIKOCUCTEM CBOEH
MECTHOCTH.

BoISBISITE 0COOCHHOCTH TOPOACKOM
dropsl u GayHBbI.

CpaBHUBaTh YpOOIKOCHUCTEMBI U
IPUPOAHBIE IKOCUCTEMBI
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MOITYJISILIUI U DKOCUCTEM B YCIIOBUSIX
€CTECTBEHHBIX U aHTPOITOIE€HHBIX
BO3JIEUCTBUH.

Mexanuzmul 8030eticmeus 3a2psa3HeHUl

PA3HLIX MUNOG HA CYOOP2AHUIMEHHOM,
OpP2aHUIMEHHOM, NONYIAYUOHHOM U
9KOCUCMEMHOM YPOBHAX, OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUS
AHMPONO2EHHO20 B030€UCTNEUSL.
MeTonoa0russ MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOIIOIE€HHBIX
DKOCHUCTEM.

JlemoHcTpanuu

Tabmuiet u cxembl: «lIpumepsl
ypOO3KOCUCTEM.

IIpakTHyeckas padora

«M3yuyenue u onncanue
ypOO3KOCUCTEMBIY.

JlaGopaTopHnasi paGora

«M3yuenue pazHo0Opa3ust MEITKUX
ITOYBEHHBIX YJIEHUCTOHOTUX B Pa3HBIX
IKOCHUCTEMAX)

Htoro yacoB no treme

12
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10

Tema «buocdepa — rinodajbHast IKOCHCTEMA)

10.1

buocdepa. Ctpykrypa
U cocTaB Ouochepsl

2

buocdepa — obmerutanerapHas
000J104Ka 3eMJi, T]Ie CYIECTBYET WU
CyLIECTBOBAJA )KU3Hb. Pa3Burue
npejcTaBiieHuit o buocdepe B Tpyaax
3. 31occa. Yuenne B.U. Bepnaackoro
o 6uocdepe. Ob6aactu 6uochepst u eé
coctaB. JKuBoe BeliecTBo Onochepsl u
ero GyHKIIUU.

JlemoHcTpanuu

[Toprpetsl: B. 1. Bepnaackui,

9. 31occ.

Tabnuiel u cxembl: «I'eochepbl
3eMin», «OyHKIMH )KUBOTO BEIIECTBAY

PackpsiBath copepkanue TEPMUHOB U
NOHATHI: Onocdepa, KUBOE BEIIECTBO,
KOCHOE BEIIECTBO, OMOKOCHOE
BEIIECTBO, OMOTE€HHOE BEIIECTBO.
[TpuBoAUTH POPMYITUPOBKH OCHOBHBIX
nojioxkeHui yuenus B. Y. Bepraackoro
o ouocdepe.

XapakTepu3oBaTh 0071aCTH OHoCchepsl U
WX COCTaB, HA3bIBATh 00JIACTH
pacnpocTpaHeHus KUBOTO BEIIECTBA

B 000J109Kax 3eMJTH U BBISBIISATH
PUYUHBI €T0 PA3TUIHOTO
pacmpe/eeHusI.

[lepeuncnsate GyHKIIUNA KUBOTO
BelecTBa onocdepsl (razosas,
OKHCJIUTEIIbHO-BOCCTAHOBUTEIbHAS,
KOHIIEHTpAI[MOHHAs], OMOXUMHYECKas ).
[TpuBOaUTH IPpUMEPHI TPEOOPA3YIOLIETO
BO3JICHCTBHSI )KUBOT'O BEIIECTBA HA
ouocdepy.

AHaTu3UpOBaATh U OIICHUBATH
OHOJOrNYECKYI0 HH(POPMALIIIO

0 TJIOOAITBHBIX AKOJIOTHICCKUX
npobJieMax 6rochepsl, MOTydYaeMyto

U3 Pa3HbIX UCTOYHUKOB.
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OuenuBath Bkiaa B. 1. Bepnaackoro,
2. 310cca B CO3JJaHUE YUCHUS
o buocdepe

10.2

3aKOHOMEPHOCTH
CYyIIECTBOBAHHMS
ouocdepsl.
Kpyrosopotsl
BEILIECTB

3aKOHOMEPHOCTH CyLIECTBOBAHUS
ounocheprr. Ocobernoctu duocheps
KaK TJI00aJIbHOM 9KOCUCTEMBI.
JlnHamuueckoe paBHOBECHE

B Onocdepe. KpyroBopoTsl BelecTB U
OMOreOXMMUYECKHE IUKIIBI (YTIIepoa,
azora). PUTMUYHOCTD SIBIICHUI

B Omocdepe.

JleMoHCcTpanuu

Tabauue! u cxembl: «I'eochepsl
3emnn», « DyHKIIUU KUBOTO
BEIIECTBAY,

«KpyroBopoT azora B mpupoie»,
«KpyroBopoT yriepoaa B mpupozae»,
«KpyroBopoT KUCIIOpO/ia B IPUPOJIEY,
«KpyroBopoT BO/ibl B IPUPOIE»

PackpriBath copepxanue TEPMUHOB U
MOHATHI: TJ1I00aJIbHAS SKOCHCTEMA,
JTUHAMUYECKOE paBHOBECHE,
KPYTOBOPOTHI BEIIECTB,
OMOTCOXUMUYECKHE ITUKITBI.
XapakTepru3oBaTh 0COOCHHOCTH
ounocdepsl Kak TII00ATHHON
HKOCUCTEMBI.

Onpenensath GyHKIUI0 Onocheps

B oOecrnieyeHnr OMOTeHHOTO
KPyTrOBOPOTa BEIIECTB Ha IJIAHETE.
XapakTepru30oBaTh OCHOBHbBIC
KPYTOBOPOTHI: BOJIBI, YIJIEpOa, a30Ta.
CpaBHHUBaTh 0COOCHHOCTH KPYTrOBOpPOTa
Pa3TUYHBIX BEIIECTB.

OrneHrBaTh 3HAYCHUE KPYTrOBOpOTa
BEIIECTB JUISI CYIICCTBOBAHUS KU3HH
Ha 3emiie.

OOBACHATH POJTH OPTAHU3MOB

B OMOJIOTMYECKOM KPYyTOBOPOTE
BCIIECTB.

BBISBIATh TUHAMUYECKOE PABHOBECHE
ouocdepsl.
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[TpuBOAUTH IPUMEPHI PUTMHUYIHOCTH
SBJICHUH B Onocdepe

10.3 | 3onanbHOCTH 2 3onanbHOCTH Onocdepsl. [lonstue PackpeiBath conep:kaHue TEpMUHOB U
ounocheprr. OcHOBHBIC 0 6uome. OCHOBHBIE OMOMBI CYIIIH: MOHSATUN: OMOMBI, TYHJpPA, XBOWHbBIE
OMOMBI CyIIH. TYHJpa, XBOWHBIE JIeCca, CMEIIAHHbIE U | JI€Ca, CMELIaHHbIE JIeca,
YcToiunBOCTh HIMPOKOJIMCTBEHHBIE JIECa, CTEIH, LIMPOKOJIMCTBEHHBIE JIECA, CTEIH,
ounochepsl CaBaHHbI, TyCThIHU, TPONTUYECKUE JIeCa, | CABAHHbI, IyCThIHU, TPOIIMYECKHE JIECa,

BBICOKOTOpbs. KilnMar, paCTUTENBHBIA | BBICOKOTOPBSI.
Y )KUBOTHBIA MUP OMOMOB CYIIIH. IToka3bIBaTh Ha KapTe U
CTpykTypa ¥ QYHKIMS )KUBBIX CUCTEM, | XaPAKTEPU30BATh OCHOBHLIE OMOMEI
OLICHKA X PECYPCHOTO NMOTEHIHana u | CYIIH.
onocdepHbIX QyHKIHH. CpaBHHBATh OCOOCHHOCTH KJIUMATA,
JleMoHCTpALUH MOYB, PACTUTEIBHOTO U dKUBOTHOTO
Tabnuibl ¥ cxembl: «OCHOBHBIC OMOMBI | MUPA Pa3HbIX OMOMOB CYIIN 3eMJIH.
cymm», «Kimmmaruueckue nosca BhISBASATH IPUYUHBI 30HATIBHOCTH
3emum», « Tynapa», « Taiiray, B Ouocdepe
«CMeIIaHHbIN JeCy,
«IInpoKOAUCTBEHHBI JeC», «CTenby,
«CaBannay, «IlycTbiHsmy,
«Tponnueckuit ecy.
OO0opynoBanme: repbapun pacTeHUI
pPa3HbIX OMOMOB; KOJUIEKIIMH KMBOTHBIX
Hroro yacos no teme 6
11 | Tema «Yes0Bek U OKpY KA CPeIay
11.1 | Bo3nerlictBrue 2 DKOJIOTUYECKUE KPU3UCHI U UX PackpriBaTh conepxaHue TEpPMUHOB

4eoBeka Ha Ouocdepy

NpUYrHbL. Bo3iencTBre yemoBeka
Ha 6uocdepy. 3arpsi3HEHUE BO3TYIITHOM

U TIOHSTHI: aTMocdepa,
BEIIECTBA-3ar PSIZHUTEIIH,
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cpeabl. OxpaHa BO3/yxa. 3arpsi3HEHUE
BOJIHOM cpefibl. OXpaHa BOJHBIX
pecypcoB. Pa3pymienue noussl. Oxpana
II0YBEHHBIX pecypcoB. M3MeHeHne
KJIUMarTa.

JleMoHCTpanuu

Tabauibl U cxeMbl: «3arpsi3HeHne
aTMoc(epbl», «3arps3HeHHe
rusipochepsl», «3arpsa3HEHUE TIOYBbDY,
«ITapHukoBbIit 3 HexT

NapHUKOBBIN 3P PEKT, «030HOBaAs
JBIPA», «KUCIOTHBIE JOKINY,
ruapocdepa, IBTpoduKanus BOI0EMOB,
1I0YBa, 3PO3Usl TOYB, MECTULIHIBI,
AKOJIOTUYECKHAN KPU3UC.
AHanu3upoBaTh aHTPOIIOT€HHBIE
(dbakTOphI BO3/ICHCTBUS HAa Onochepy
(poJib yenoBeKa B MPUPO/IE) HA Pa3HBIX
ATanax pa3BUTHUS YEJIOBEYECKOIO
oO1ecTna.

XapakTepusoBaTh ri100ajibHbIC
HKOJIOTHYECKUE TPOOIIEMBI;

OCHOBHbBIE UCTOYHHKHU aTMOC(HEPHBIX
3arpsA3HEHUI; YKOJIOTUYECKUE
po0JIeMbl, CBSI3aHHBIE

C YBEJIMYEHUEM TPAHCIIOPTA

B KPYIIHBIX TOPOJIaX; SBTPOPHUKAIIIO
BOJ0OEMOB; MOCJIEICTBUS 3arpsI3HEHUS
BOJ| XUMHUYECKUMH BEUIECTBAMU;
BO3/ICHCTBHE YEJIOBEKA HAa TOYBEHHBIN
MTOKPOB.

AprymMeHTHpOBAaTh 3HAUCHUE
JKOJIOTUYECKUX 3HAHUM B PELICHUU
BOIIPOCA O MOIEPKAHUH YCTOWYNBOCTH
onochepsl
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11.2

AHTpPONIOTEHHOE
BO3JICVICTBHE

Ha PaCTUTEJIbHBIN U
YKUBOTHBIN MUD.
OxpaHna OpupoIbI

AHTPONIOTE€HHOE BO3/ICHCTBUE

Ha PaCTUTEIbHBIN U KUBOTHBIA MHUP.
OxpaHa pacTUTEIBHOTO U KUBOTHOTO
mMupa. OCHOBHBIC MPUHITUIIBI OXPaHbI
npupobl. Kpacusie kauru. Ocob6o
OXpaHseMbIe IPUPOJIHBIE TEPPUTOPUU
(OOIIT). borannueckue caabl U
300JI0TUYECKUE TTAPKH.
JemoHcTpanuu

Tabnuiiel u cxembl: «Oco60

OXpaHsAEMBbIE IPUPOJIHBIE TEPPUTOPUID.

Oo6opynoBanue: hororpaduu
OXpaHsAEMbIX PACTEHUHN U )KMBOTHBIX
Kpacnoii kauru P®, Kpacnoit kaurn
peruoHa

PackpbiBath cogep:kaHue TEPMUHOB U
MOHSTUI: COKpalleHUE
Oouopa3zHooOpasus, OXpaHa MPUPOJIbI,
0Cc000 OXpaHsieMble IPUPOIHBIE
tepputopun (OOIIT), 6oTanmuecKmit
call, 300JIOTUYECKHUM TapK.
XapakTepu30BaTh INIAHETAPHYIO POJIb
pPacTeHUN U )KUBOTHBIX.

[IpuBOIUTE IPUMEPHI IPSIMOTO U
KOCBEHHOTO BO3/ICHCTBUS YEJIOBEKA
Ha PaCTUTEJIbHBIA U )KUBOTHBIN

MUp.

XapakTepu3oBaTh TPUHIHUIIBI
«BceMHupHOM cTpaTerum OXpaHsl
PUPOJIBD.

[TepeuncisaTh 0COOCHHOCTH PA3IUYHBIX
OOIIT.

[IpuBoaute npumepsr OOIIT,
PacCION0KEHHBIX B CBOEH MECTHOCTH.
Jloka3bIBaTh Ha MPUMEPAX ONACHOCTb
COKpalieHusi OMOJIOTHYECKOTO
pazHooOpa3us 3emiu.

[IpuBOIUTH PUMEPBHI PEIKUX U
MaJIOYHMCIICHHBIX BUJIOB PACTCHUN U
’)KUBOTHBIX CBOEM MECTHOCTH,
3aHeCEHHBIX B KpacHbIe KHUTH
peruoHoB u Kpacuyto kaury PO
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11.3

PannonansHOE
IIPUPOIOII0JIB30BAHNE
U yCTOMYMBOE
pa3BuTHE

OCHOBHBIC PUHIIUATIB YCTOHIUBOTO
Pa3BUTHS YETIOBEYECCTBA M MIPUPOJIBI.
PannonanpHOE MPUPOIOTIOIE30BaHUE
U COXpaHEHUe OMOIOTUYECKOTO
pazHooOpa3ust 3eMIIn.

OO01m1e 3aKOHOMEPHOCTH
1J100aTbHBIX KOJIOTHYECKUX
Kpu3ucoB. OcoOeHHOCTH
COBPEMEHHOTO KpU3HCa U €ro
BEPOSATHBIC MTOCIICICTBUSI.

Pa3BuTHe MeTO10B MOHUTOPHUHTA
Pa3BUTHS OMACHBIX TEXHOTCHHBIX
MPOILIECCOB.

Cucmemuvie ucciedo8anus nepexooa
K pecypcocbepezatoujeli u
KOHKYPEeHmMOCHOCOOHOU dHepeemuxKe.
buonoeuuecroe pasnoodbpazue u
buopecypcul. Hayuonanvhule
UHGOPMAYUOHHBLE CUCTEMDBI,
obecneyusarowue 00Cmyn

K UHgopmayuu no coCcmosiHuio
OMOENbHbIX BUOOB U IKOCUCTEM.
OcHo8bl 9KOpeaburumayuu IKocUcmem
u cnoco606 6opvoLI

¢ buonospesicoeHusaMU.
Pexoncmpyxyus mopcrkux u Hazemmvix
IKOCUCTEM.

PackppiBaTh copepkaHre TEPMUHOB U
MOHSTUN: pallMOHAJIBHOE
MPUPOJIONOIB30BAHUE, YCTOMUUBOE
pa3BUTHE, IPUPOJIHBIE PECYPCHI,
SKOJIOTMYECKHHU CJIC]I.

XapakTepu3oBaTh OCHOBHBIC TPUHITUIIBI
YCTOMYMBOTO Pa3BUTHUs YEJIOBEUECTBA U
MIPUPOJIBI.

OnuceiBaTh HEMCUEPIIaeMbIe U
ycuyepnaeMble MIPUPOIHbIE PECYPCHI,
MOAYEPKUBAsi OTHOCUTEIIBHOCTD
HEUCYEPIIAEMOCTH MIPUPOTHBIX
PEeCypCoB; XapaKTepHU30BaTh MIPOIECCHI
WX BOBHHUKHOBEHUS U YCJIOBUS CPEIbI,
MPUBOISAIINE K UX (POPMUPOBAHUIO.
PackpriBaTh npo6sieMbl palliOHAIBHOTO
MPUPOJIONIOIH30BAHUS U HAXOAUTh MYTH
WX PEIICHUS
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JdemoHcTpanuu
Ta0aune! 1 cxeMbl: «Moaenu
YIPaBJIsieMOT0 MUPay

Htoro yacoB no teme 6
Pe3epBHOE Bpems 8
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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