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®denepanpHas paboyass mporpamma 1o ydyeOHOMy mnpenmery «buomorws
(yrmyOnéHnblii ypoBeHB) (mpenMeTHasi 00yacTh «EcTecTBEHHO-HAydHBIE MPEIMETH)
(mamee COOTBETCTBEHHO — TIporpamMmMa TI0 OHWOJOTWH, OWOJIOTHSA) BKIIIOYACT
MOSICHUTENBHYIO 3aIMCKY, COIepKaHUuE O0YICHHS, TNIAHUPYEMbIC PE3YJIbTaThl OCBOCHUS
IPOrPaMMBI 110 OMOJIOTHH.

[TosicHuTeIbHAS 3aMHMCKa OTPa)KaeT OOIIUE IEM U 3a/Jaud U3YYCHHS OMOJIOTHH,
XapaKTEPUCTUKY TICUXOJIOTHUECKUX TMPEINOChUIOK K €€ W3YYCHHIO O0ydYaroIUMHUCH,
MECTO B CTPYKType Yy4eOHOTrOo IUIaHa, a Takke MOAXOAbl K OTOOpY CONepiKaHus,
K OINpEACICHUIO ITUIAHUPYEMBIX pe3yJdbTaTOB HU K CTPYKTYpE TEMaTUYECKOTO
TUTAHUPOBAHMSI.

Conepxanne OOydeHHS PACKPBIBACT  COJCPKATENbHBIC JIMHUHM, KOTOPHIC
TpeaIaraloTcs JUIsl 00sS3aTeIbHOTO M3YYEHUSI B KaKIOM KJIacCe Ha YPOBHE CPEIHETO
ob1ero oOpazoBaHusI.

[TnanupyemMble pe3yabTaThl OCBOCHHUS TIPOTPaMMbl 1O OHOJOTHH BKJIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC PE3yJbTaThl 3a BECh IMEPHOJ OOYyYCHHs Ha YPOBHE
cpeaHero o0I1ero oopa3oBaHusl, a TaAKXKE MPEAMETHbBIE JOCTHXKEHUSI 00yUaromerocs 3a
KaKJIbI r0/1 00yUYeHUSI.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no OuojOrUM Ha YPOBHE CpeIHETO 00I1Iero oOpa3oBaHus pa3padoTaHa
Ha ocHOBe @enmepanbHOoro 3akoHa ot 29.12.2012 Ne 273-03 «0O6 ob6pazoBanuu
B Poccumiickori ®enepanuny, ®I'OC COO, Konmnenuuu mnpernojgaBaHus ydeOHOTO
npenmetra «buosiorus» ¥ OCHOBHBIX TOJIOKEHUH (enepanbHON pabouel MporpaMMbl
BOCITUTAHUS.

VYuebnsii npenmer «buonorus» yrinyonéaHoro yposHs uzydenus (10—11 kmaccor)
SBJIIETCSI OJHUM U3 KOMIIOHEHTOB TIpeIMeTHON obnactu «EcTecTBeHHO-Hay4YHBIC
npeametb». CornacHo nonoxeHusM ®I'OC COO npodunbHbie yueOHbIE TPEIMETHI,
n3ydaeMble Ha yriIyOJIEHHOM ypOBHE, SBIISIOTCS criocoOoM auddepeHuanuu o0ydeHus
Ha YpOBHE CPEIHEro 00IIero oOpa3oBaHus M MPU3BAHBI 0OCCIICYNTH MPEEMCTBEHHOCTD
MEXIy OCHOBHBIM OOIINM, CPEIHUM OOIINUM, CPETHUM MPOdHEeCCHOHATBHBIM U BBICIITUM
obOpazoBanreM. B TO xe BpeMs KaKIblii U3 3TUX Y4YEOHBIX MPEAMETOB JOJDKEH OBITh
OpPHUCHTHPOBAaH Ha TMPUOPUTETHOE pEIICHUE O00pa30BaTCIBbHBIX, BOCIHUTATEIHHBIX
W Pa3BUBAIOIIMX 33/a4, CBSI3aHHBIX C MpoQOpUCHTAlMCH OOydJaloIuXCa W
CTUMYJIMPOBAHUEM HWHTEpeca K KOHKPETHOW OOJIaCTH HAYYHOTO 3HAHUS, CBS3aHHOTO
¢ Ouosioruei, MEIUIIMHON, IKOJIOTUEH, ICUXOJIOTUEH, CIIOPTOM UJIM BOCHHBIM JIEJIOM.

[Iporpamma 1o Oumosorum JaéT MPEACTaBIEHHWE O eI W 3aJadax H3y4YCHUS
yaeOHoro npeameTa «buomorus» Ha yriayOoa€HHOM ypoBHE, ompeeiseT o0s3aTenbHOe
(MHBapHAHTHOE) TPEIMETHOE COJEp’KaHHWE, €r0 CTPYKTYpPHpPOBAaHHWE IO pasienaMm u
TeMaM, pacIpeielieHne IM0 KilaccaM, PEKOMEHIYET TIOCIeI0BATEIIbHOCTh H3yYCHHUS
y4eOHOTO MaTepralia ¢ y4ETOM MEKITPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3CH, TOTUKH
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yueOHOro Tpoliecca, BO3PACTHBIX OCOOGHHOCTEW oOydarommxcs. B mporpamme
no OWOJIOTMM pealu30BaH TMPHUHIMI TMPEEMCTBEHHOCTH C U3YYCHHEM OHOJIOTUU
Ha YpOBHE OCHOBHOro oOmiero oOpa3oBaHus, Ojarojapsi 4yeMy IIpOCMaTpUBaeTcs
HANpaBJIEHHOCTb  HA  TOCHEAYIOUIEe  pa3BUTHE  OWOJOTUYECKUX  3HAHHIA,
OpPUEHTHUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYyYHOIO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIIJICHUS, IPEICTABICHUIN O 3I0pPOBOM 00pa3e KU3HH, Ha BOCIIUTAHHE
OepeXKHOr0 OTHOLLIEHUS K OKPY’Karolllel NpupoaHO cpeae. B mporpamMme no Ononoruu
TaK)Ke€ TI0Ka3aHbl BO3MOXKHOCTH ydeOHOro mnpeamera «buosnorus» B peanuzanuu
tpeboBanuit PI'OC COO K mMmIaHUPYEMBIM JHMYHOCTHBIM, METANpPEIMETHBIM U
IpEeIMETHBIM pe3yibTaTaM o0y4eHus U B (OPMHPOBAHUM OCHOBHBIX BHUIOB Y4eOHO-
MO3HABATENIbHON  JIEATENIbHOCTH  OOYYalOIMXCS MO  OCBOCHHMIO  COJEP’KaHUS
OMOJIOrMYeCKOro 0Opa3oBaHus Ha YPOBHE CPEAHEr0 00I11ero 00pa3oBaHus.

VYueOHnbiii npenmer «buonorus» Ha ypoBHE CpeAHEro ooOuero oOpa3oBaHMs
3aBepIIaeT OMOJOTHYECKOEe 0Opa3oBaHME B IIKOJIC U OPMEHTHUPOBAH HAa PACHIMpPEHUE U
yriayOsieHne 3HaHuM O0ydYarolMXCs O JKMBOM IPUPOJIE, OCHOBAaX MOJIEKYJSIPHON u
KJIETOYHOW OMOJOTMH, 3MOPHOJIOTMM W OHOJIOTUM DPAa3BUTHUS,, T'€HETHUKHU, CEJIEKIIHH,
OMOTEXHOJIOTHH, YBOJIIOIIMOHHOTO YUCHHS U SKOJIOTHH.

N3yuyenne yuebHoro mnpeamera «buonorus» Ha yriyOJIEeHHOM  YpOBHE
OpHMEHTHUPOBAHO HA TMOATOTOBKY OOYYalOIIMXCA K TOCIEAYIOUIEMY IOIYYCHHIO
OMOJIOTMYECKOT0 00Pa30BaHus B By3aX M OpraHU3alUAX CPEIHEro MpophecCUuOHAIBHOIO
oOpazoBaHusi. OCHOBY €ro COIEp aHHUsl COCTABIIET CUCTEMAa OMOJOTUYECKUX 3HAHUM,
MOJyYEHHBIX TPH HM3y4YeHUU OOYYAIOMIMMHUCSA COOTBETCTBYIOIIMX CHCTEMATHUYECKHUX
pasziesioB OMOJIOTHH Ha YPOBHE OCHOBHOTO 0011ero obpasoanus, B 10—11 kmaccax atu
3HAHUS TONY4YaloT pa3BUTHE. Tak, pacIIUpEeHbl W yriayOleHbl OWOJIOTHYECKHE 3HAHUS
O pacTeHWsX, >KMBOTHBIX, TpuOax, OakTepusx, OpraHU3MEe UYeIOBEeKa, OOIIMX
3aKOHOMEPHOCTSIX JKU3HM, JIOTOJHUTEIBbHO BKIIIOUEHBbl OWOJIOTUYECKUE CBEICHUS
MPUKJIATHOTO U TIOMCKOBOT'O XapaKTepa, KOTOPhIe MOKHO MCTOIh30BaTh KAaK OPUEHTUPHI
TS TIOCJIETYIOIIEeTo BhiOopa mpodeccun. Bo3MorkHa Takke MHTETpaliusi OMOJIOTHUESCKUX
3HAaHUM C COOTBETCTBYIOLUIMMH 3HAHUSAMU, [TOJIyY€HHBIMU O0yUaOUIMMHCS ITPU U3YUYEHUU
buU3UKK, XUMUH, reorpaduy U MAaTEMATHUKHU.

Crpykrypa mnporpaMMbl 10 OHOJIOTUM OTpa)kaeT CHUCTEMHO-YPOBHEBBI U
ABOJIIOIIMOHHBIN MOIXO0/Abl K U3ydeHUt0 Ouosoruu. CorjlacHO UM, U3y4aroTCsi CBOMCTBA
U 3aKOHOMEPHOCTH, XapaKTEepHbIE JUJIS KUBBIX CHCTEM PA3HOI0 YPOBHS OpraHU3allMH,
HBOJIIOLIMM OPTaHUUYECKOTr0 MUpa Ha 3eMJie, COXpaHEHHsI OMOJIOTHYECKOT0 pa3HO00pa3us
iaHeTsl. Tak, B 10 kmacce u3y4aroTcs OCHOBBI MOJIEKYJISIPHOU U KJIIETOYHOM OMOJIOTHH,
OMOPHUOTIOTUN W OWOJIOTMM PA3BUTHSI, TEHETUKHU U CEJEKIUHU, OWOTEXHOJOTHUU U
CUHTETHUYECKON OWOJIOTHH, aKTyaIM3UPYIOTCS 3HAHUS OOydJarommxcsi 1Mo OOTaHWKE,
300JI0TUH, aHATOMUH, (pu3uosornu venoseka. B 11 kmacce uzydaroTcst SBOIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTUU U y4eHHe o buocdepe.

VYuebnsiii npenmet «buonorus» mpu3BaHa 00€CIeUnTh OCBOCHHE 00YUaIOIUMUCS
OMOIOTMUECKUX TEOPUH W 3aKOHOB, MW, MPUHIIMIIOB M MPABWJ, JISKAIIUX B OCHOBE



denepanbhas padouas nporpamma | buomorus. 10-11 kimaccel (yriayOn€HHBINH YpOBEHB)

COBPEMEHHOM  €CTECTBEHHO-HAyYHOM KapTUHBI MHpa, 3HAHUH O CTPOCHHUH,
MHOr0oOOpa3u U OCOOCHHOCTSX KJIETKH, OpraHu3Ma, IMOMyJIslud, OHOILIEHO3a,
HKOCUCTEMBI, O BBIAAIOIIMXCS HAYYHBIX JOCTHKEHUSAX, COBPEMEHHBIX HCCIIEIOBAHUAX
B OMONOTMM, TPUKIATHBIX acleKTax OWOJIOTUYECKUX 3HaHMU. [ pasBuTud U
NoJIepKaHUS HHTepeca 00yJaroIuXcsi K OMOJIOTUN Hapsly CO 3HAYUTEIbHBIM 00bEMOM
TEOPETUYECKOr0 MaTepuaa B COIEPKaHUU MPOrpaMMBbI MO0 OMOJOTHUH MPETyCMOTPEHO
3HaKOMCTBO C HMCTOpPHEH CTAaHOBIICHUS W PA3BUTUSA TOW WM MHOU 00JIacTU OMOJIOTHH,
BKJIAJIOM OTEYECTBEHHBIX H 3apyOEXKHBIX YYEHBIX B PpEIICHHE BAXHEHIIMX
OMOJIOTMUYECKUX U SKOJIOTHUECKUX MPOOIIEM.

Lenr u3yuenus yudeOHoro npeamera «buonorus» Ha yriayOn€HHOM ypOBHE —
OBJIaJIcHHE OOYYarOMIMMHCS 3HAHUSAMH O CTPYKTYPHO-(DYHKIMOHAJIBHOM OpraHU3alluu
YKUBBIX CUCTEM PA3HOI'O paHra U MpUOOpPETEHHWE YMEHHUW HCHOJb30BATh 3TH 3HAHUA
B (opMHpOBaHMM HHTEpeca K OINpeAeNeéHHOW 00JacT MnpodecCHOHaTbHON
NESATEIbHOCTH, CBSI3aHHON ¢ Ouonoruei, wid K BbIOOpY Y4eOHOTrO 3aBelECHUS
JUISL IPOJIOJIKEHHSI OMOJIOTMYECKOTO 00pa30BaHus.

JlocTukeHue 1en u3ydeHus: yueoHoro npenmera «buosorus» Ha yriryoaéHHOM
YPOBHE 00€CIeUnBAETCS PEIICHUEM CIEAYIOIMIMX 3a]1ay:

OCBOEHHE OOYyYaroIMMHCS CHUCTEMbl OHOJIOTMYECKUX 3HAaHUH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHLEMIMIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
npaBuiax, COCTaBIIAIONIMX COBPEMEHHYIO €CTECTBEHHO-HAyUYHYIO KapTUHY MHpA;
O CTpPOCHUHU, MHOTO00Opa3Mh M OCOOCHHOCTSAX OWOJOTHYECKUX CUCTeM (KIIETKa,
OpraHu3M, MONYJISALHUs, BHJ, OMOreoleHo3, ouocdepa); 0 BBIAAOIMIMUXCA OTKPBITUAX U
COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

O3HAaKOMJIEHWE OOydYaroumxcsi C MeTOJAaMu TO3HaHUS JKMBOM MPUPOJBIL:
UCCJIEI0OBATENLCKUMU METOAaMH OMOJIOTMYECKHX HAYK (MOJIEKYJSIPHOM M KIETOYHOMH
OMOJIOTMH, YMOPUOJIOTUHN U OMOJIOTUH PAa3BUTHS, TCHETUKU U CEJICKIIUU, OMOTEXHOJIOTUHU
Y CUHTETHYECKOUN OMOJIOTHH, NTAaJICOHTOJIOTUH, SKOJIOTHH ); METOAAMHU CAMOCTOATEIbHOTO
MPOBEICHUS OMOJOTUUECKUX UCCIEAOBAaHUMN B JaOOpaTOpUU U B pUpoje (HabmroaeHue,
U3MEpPEHUE, SKCIIEPUMEHT, MOJCIUPOBAHUE);

OBJIAJICHHE  OOyYalOUUMHUCA  YMEHUSIMH: CaMOCTOATEIBHO  HAXOJAWTh,
aHANM3UPOBaTh W HCIOJb30BaTh OWOJOTMYECKYI0 HMH(POPMALIMIO; IOJIb30BATHCSA
OMOJOTMYECKOM TEPMUHOJIOTHEN W CHMBOJIMKOW; yCTaHABIMBATh CBSI3b MEXKAY
pa3BUTHEM OMOJIOTHH U COLIMAIBHO-DPKOHOMHYECKUMU M HKOJIOTMYECKUMHU MpoOIeMaMu
YeJIOBEUECTBA; OLICHWBATh MOCIEACTBUS CBOEM JEATEIBHOCTH IO OTHOILIEHHUIO
K OKpY’Karollel MpUpoaHON cpesie, COOCTBEHHOMY 3/I0POBbIO U 3JJ0POBBIO OKPYKAIOIITUX
Jaofed; OOOCHOBBIBATH MW cOOMIOAATh Mephl  MPO(PHIAKTUKA — MHGEKIIMOHHBIX
3a00JieBaHUM, TMpaBuja TOBEJACHUS B TIPUPOJIe W oOecrneueHus: Oe30MacHOCTU
COOCTBEHHOW >KM3HENESTENIbHOCTH B YPE3BbIUYAWHBIX CHUTyalUsX NPUPOAHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepU30BaTh COBPEMEHHbIE HAay4YHbIE OTKPBITUS
B 00J1acT OMOJIOTHH;

pa3BuTHE Yy OOYyYalOIIMXCSl HWHTEIJICKTYyaJbHBIX W TBOPUYECKHX CIOCOOHOCTEM
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMU U COBPEMEHHBIMU
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UCCIICIOBAaHUSIMH B OHWOJIOTHH, pEIIaeéMbIMH €I MpOoOJeMaMH, METOJI0JIOTHEH
OMOJIOTHUECKOTO HCCIIEeIOBAaHUS, MPOBEIACHHUS HKCIEPUMEHTAIbHBIX HCCIEIOBAHUM,
pemieHusi OMOJOTHYECKUX 3a/ay, MOJCIUPOBaHUS OUOIOTMYECKUX OOBEKTOB H
IPOIIECCOB;

BOCIIUTAHHE Y 00YYAIOMINUXCS IIEHHOCTHOTO OTHOIICHHUS K JKUBOM MPUPOJIE B LIETIOM
U K OTACTbHBIM €€ OO0bEeKTaM | SBJICHUAM; (POPMUPOBAHUE ISKOJIOTHMUECKOM,
TeHETUYCCKOW TPaMOTHOCTH, OOIIEW KyJNbTYyphl TOBEICHUS B TPUPOJIE; MHTETPAIUH
€CTECTBEHHO-HAYYHbIX 3HAHWM;

npuoOpeTeHNe 00yJaIOIUMUCS KOMIICTCHTHOCTH B parroHaATPHOM
IPUPOJIOTIOIB30BAaHUH (COOIOICHHE TPABUI MOBEACHUS B MPHUPOJE, OXpPaHbl BUIOB,
IKOCHUCTEM, Orocdepsl), coXpaHEHHH COOCTBEHHOTO 3/I0POBbS U 3/I0POBbS OKPYKAIOIINX
monie (cobmoaeHuss Mep npoduilakTUKU 3a00JeBaHui, oOecrieueHue Oe30MacHOCTH
KU3HEACITCIPHOCTY B YPE3BBIUAHHBIX CHUTYAIUSIX MPUPOAHOTO U TEXHOTEHHOTO
XapakTepa) Ha OCHOBE HCIOJb30BaHUS OWOJOTMYECKUX 3HAHUW ©W  yYMEHHUU
B IIOBCE/ITHEBHOM JKU3HU;

CO3J]aHUE YCIOBUHM JJI1 OCO3HAHHOI'O BbIOOpa OOYyYarOUMMUCS WHIWBHIYaIbHOU
o0Opa3oBaTeNbHOM TPAECKTOPHH, CHOCOOCTBYIOLIEH HOCIIEAYIOLIEMY
npo(hecCHOHATFHOMY CaMOOMPECICHNI0, B COOTBETCTBUU C HWHIUBUAYATHHBIMU
UHTEpecaMu U MOTPEOHOCTSIMH PETHOHA.

Oo0111ee yncio YacoB, PEKOMEHIOBAaHHBIX JUI U3YYEHUsI OMOJIOTUH Ha YIIIyOJIEHHOM
ypoBHe, — 204 gaca: B 10 xnacce — 102 gaca (3 yaca B Henemo), B 11 knacce — 102 gaca
(3 yaca B HenelHO).

OT16op opranu3alMoHHBIX (OPM, METOAOB M CPEACTB OOy4YeHUs OHOJIOTUU
OCYIIECTBIISIETCS C Y4E€TOM CHEUM(PUKH €ro coAepX aHus M HaIlpaBIEHHOCTU
Ha MpPOJOJDKEHHE OMOJIOrMYecKoro oO0pa3oBaHUs B OpPraHM3alUsX CpPEIHEro
po¢eCCUOHAIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s3aTeNbHBIM  YCIIOBHEM TMpU OOYYEHHH OHMOJIOTMM Ha YIUIyOJIEHHOM YpOBHE
SBIISIETCSL TIPOBENEHUE Ja0OpaTOpPHBIX M TpakTUYecKux pador. Takxke ydactue
oOydJaromuxcsi B BBIMOJHEHHH MPOEKTHBIX M y4eOHO-MCCIEeN0BATENbCKUX padorT,
TEMaTUKa KOTOPBIX OMPENEISETCS yYHUTEJIeM Ha OCHOBE HMMEIOIIMXCS MaTepUalibHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.
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COJEPXAHHUE OBYUYEHUS'

10 KJIACC

Tema 1. buoJiorus Kak Hayka

CoBpeMeHHas Ouonorus — KOMIUIEKCHass Hayka. KpaTkas ucTopusi pa3BUTHSA
ouonoruu. buonornueckue Hayku U u3ydaeMble UMM MpoOiaeMbl. DyHIaMEHTANbHEIE,
MPUKJIAJHBIC U TIOMCKOBbIE HAYYHBIE UCCIIEAOBaHUS B OMOJIOTUH.

3HaueHue Owuonorud B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
kaptuHbl Mupa. Ilpodeccun, cBs3aHHble ¢ Ouonorueld. 3HaUeHHE OMOJOTUHU
B IIPAKTUYECKOM JEATEIBHOCTM 4YEJIOBEKAa: MEIWIMHE, CEJIbCKOM  XO3SHCTBE,
MPOMBIILJIEHHOCTH, OXPAHE IPUPOIBI.

JleMoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunne#t, K.b. Jlamapkx, Y. JlapBuH,
Y. T'apsen, I'. Mennens, B.M. Bepuaackuu, W.II. IlaBmoB, WN.U. MeuHukos,
H.U. BaBunos, H.B. Tumodees-Pecosckuii, [[x. Yorcon, @. Kpuk, [[.K. benses.

Tabmuupl u cxembl: «CBsi3b OMOJIOTMM C JpYrUMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. )KuBble cucTeMbI U UX U3YUYeHHE

XuBble cucTeMbl Kak MpeaMeT u3ydeHus Ouosiornu. CBOMCTBA KUBBIX CUCTEM:
€AUHCTBO XUMHUYECKOIO COCTaBa, JIMCKPETHOCTb U ILEIOCTHOCTb, CIOXKHOCTb H
YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3ALMS, CAaMOBOCIIPOU3BEICHHUE,
Pa3ApaKUMOCThb, U3BMEHUMBOCTD, POCT U PAa3BUTHE.

YPpOBHH OpraHU3alUMU >KUBBIX CHUCTEM: MOJICKYJISAPHBIN, KJIECTOYHBIM, TKAHEBBIN,
OpraHU3MEHHBINA, MONYJALMOHHO-BUOBOM, S3KOCHUCTEMHbIH (OMOre€OI€HOTHUYECKUI),
ouocdepusiii. [Iponeccsl, npoucxoasuiye B KUBbIX cucreMax. OCHOBHbIE MPU3HAKU
xuBoro. Ku3up kak (opma cymiecTBoBaHus Marepud. Hayku, u3ywaroniue >XHUBbIE
CHCTEMBI HA Pa3HBIX YPOBHAX OpraHU3aLUU.

N3yuenue »xuBBIX cucteM. MeTtonbl Ouosorumdeckoi Hayku. Habmronenue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTEeMaTu3anus, MeraaHanu3. lloHsTue o 3aBUCMMON H
HE3aBUCUMOM nepeMeHHOoM. [lnmanupoBanue skcnepuMmeHTta. [loctaHOBKa M mpoBepka
runote3. Hyneas rumore3a. Ilonstue BBIOOPKM M €€ JOCTOBEpHOCTh. Pazbpoc
B Ouosornyeckux JAaHHbIX. OIlEHKa JOCTOBEPHOCTH IMOJYYEHHBIX PE3YJIbTATOB.
[IprunHBI UCKAXKEHUSA PE3YIIBTATOB IKCIIEpUMeEHTA. [IoHATHE CTATUCTHYECKOTO TECTA.

JleMoHcTpanuu

Tabnuubl U cxembl: «OCHOBHbIE MTPU3HAKHU KU3HWY», «BHOIOrMYECKUE CUCTEMBI,
«CBOWCTBa XKUBOW MATEPUN», «YPOBHU OPTaHU3ALMM >KUBOM MpUPOIb», «CTpoeHue
JKUBOTHOU KIETKM», «TKaHW KUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOTO
opranusmay, «buoreorenosy», «buocdepa», «MeToapl U3yUSHUS )KHUBOU MPUPOIHI.

1 o o
Conep>kaHne IPOrpaMMBbl, BBICIIEHHOE KYpCi80OM, HE BXOJIUT B IIPOBEPKY rocyIapcTBEHHON nToroBoi arrectranuu (I'HMA).



denepanbhas padouas nporpamma | buomorus. 10-11 kimaccel (yriayOn€HHBINH YpOBEHB)

ObopynoBanue: 1a00paTopHOE 000PYIOBAHKE TSI TPOBEICHUS HAOTIOACHUH,
U3MEPEHUH, SKCIIEPUMEHTOB.

[MpakTHyeckas pabora

«Hcronp30BaHKe Pa3IMYHBIX METOIO0B IIPH U3YUICHHUN KUBBIX CHCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-(QYHKIMOHAIbHAS €AUHUIA >KUBOTO. VICTOpUS OTKPBITHS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIann, M. Illneinen,
P. BupxoB). OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOW KJIETOYHOU TEOPUH.

MeToabl MOJIEKYJISIPHOM U KJIIETOYHOM OMOJIOTUU: MUKPOCKOIHUA, XpoMaTorpadus,
anekTpodopes, METol MEYEHBIX aToMOoB, AuddepeHnrnansHoe HEeHTPpUPyrupoBaHue,
KyJIbTUBUPOBAaHUE KJIETOK. HM3yueHue Qukcupo8aHHblXx Klemok. DJIEKTpPOHHas
MUKpockonus. Kongokanenas mukpockonus. BumanvHoe (npudsicusHenHoe) uzyyeHue
KJIeMOK.

JleMoHcTpanuu

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

Tabmuubl U cxembl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBIA MHUKPOCKOID»,
«Hctopust pa3BUTHS METOA0B MUKPOCKOIIMIY.

OOGopynoBaHue: CBETOBOM MHUKPOCKOI, MHKpONpenapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIbHBIX KIETOK.

[IpakTHyeckas paborta

«3yyenrne MeTOMOB KIETOUHOM Owuosoruu (xpomarorpadus, 3yexTpodopes,
muddepenunansHoe neHTpudyruposanue, [1LIP)».

Tema 4. XumMnueckasi opraHu3anmsi KJIeTKH

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKPO- U YIIbTPAMUKPOJIEMEHTHL. Boa u eé
poJib  Kak pACTBOPUTENS, peareHTa, ydacTHE€ B CTPYKTYpPHUPOBAaHUU KIIETKH,
TerIoperysinud. MuHepajabHble BEHIECTBA KIETKH, WX OHojoruyeckas poib. Poib
KaTMOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BelleCTBAa KIETKU. buosormdueckue mnoaumepsl.  benkwu.
AMMHOKHUCIIOTHBIM cocTtaB OenkoB. CTpyKTypbl OenkoBoil Mmosekysbl. [lepBuunas
CTpYKTypa Oelka, MenTuIHas CBsi3b. BTopuyHas, TpeTuyHas, Y4eTBEpTUYHAS CTPYKTYPHI.
Jenatypanus. CpoiictBa OenkoB. Knaccuduxarus 6enkoB. buonornueckue QpyHKIuu
oenkoB. Ilpuonul.

YrneBoasl. MoHOcaxapuabl, IHUCAXapubl, OJUrOCAXapUlbl W MOJIUCAXAPUBIL.
OOmumii T1aH CTpOeHUs M (PU3UKO-XUMUYECKHUE CBOMCTBA yriieBo/0B. buomornueckue
(GYHKIIMH yTIIEBOIOB.

Jlumuael. T'mapodunsHO-THApOPOOHBIE CcBoMicTBa. Kraccudukamuss TUTUAOB.
Tpurnunepunbl, hochoUu b, BOCKH, CTEPOUIbI. bruonornueckue GyHKIUN JTUATIAIOB.
OOmue cBoiicTBa  OHMOJOrMYECKUX MeMOpaH —  TEKy4ecTb, CHOCOOHOCTb
K CaMO3aMbIKaHHIO, ITOJYITPOHULIAEMOCTb.

Hyxnennoseie xkucnorel. JHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneorunpr. [Mpunmun kommnementapHoctu. [Ipasuno Yapradda. Crpykrypa JJHK —
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nBOMHAas criupanb. MectoHaxoxaenue u ouonornueckue ¢pynkiuu JHK. Bunsr PHK.
Oynkiuu PHK B knetke.

Ctpoenue mosiekyiasl AT®. Makpospruueckue cBsizu B Moisekyiae ATO.
buonornueckne ¢ynkuun ATO. BoccTaHoBIEeHHBIE MEPEHOCUYUKH, WX (QYHKIUH
B KJeTke. /[pyeue uykaeosuompugpocpamor (HT®). CexBernupoBanue JIHK. Memoowi
2eHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHass Ouoyiorusi: OMOXMMHUYECKHE U OMODHU3WYECKHE WCCICIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOUN CTPYKTYphl OMOMOJIEKY. Modenupoganue cmpyKmypsl u
dyukyull 6uomonexynr u ux Komniexcos. Komnvromephwviii ouzaiin u opeanuueckuil
cunme3s OUOMONEKY U UX HENPUPOOHBIX AHATIO208.

JleMoHcTpanuu

IToptpetsl: JI. ITonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Conrep, C. IIpy3unep.

Juarpammel: «PacripefieieHue XMMHUYECKUX 3JIEMEHTOB B HEXKHUBOM IMPUPOAEH,
«PacrnipeneneHue XMMUYECKUX AJIEMEHTOB B 'KUBOW MIPUPOJIEY.

Tabmuet u  cxembl: «llepuonnueckas Tabiuila XUMUYECKUX HJIEMEHTOBY,
«CtpoeHue Monekynabl BOIb», «BellectBa B cocTaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypel O€lKoBOM MOJEKyNb», «CTpoeHHE MOJIEKYT
YTIIEBOIOB», «CTpOCHHE MOJEKYN AUNUIA0BY», «HyknenHoBble KUCIOTBDY, «CTpOeHHE
Monekyiasl ATO».

O0opynoBaHKe: XUMHUYECKas TOCyAa U 000pyTI0BaHHE.

JlaboparopHas pabota «OOHapyxkeHHe OCIKOB € TOMOIIBI0 KauyeCTBEHHBIX
peakuii».

JlabopatopHasi pabora «MccnegoBaHue HYKICHMHOBBIX KHCIOT, BBIICICHHBIX
U3 KJIIETOK Pa3JIMYHBIX OPraHU3MOB.

Tema 5. CTpoenue u pyHKIIUM KJIETKH

Tumel  KIETOK:  JyKapuoTHYecKas U Npokapuotuyeckas. CTpyKTypHO-
(yHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.

CrpoeHnue mpokapuoTHUecKor KieTku. KierouHnas creHka OakTepuii W apxei.
Oco0eHHOCTH CTpOEHUsI TeTepOTPOdHON M aBTOTPOPHON MPOKAPUOTUUECKHUX KIIETOK.
MecTo u posib IPOKapuoT B OMOLIEHO3aX.

Crpoenue U (YHKIIMOHUPOBAHUE HYKAPUOTHYECKOW KIeTKU. [lmazmaruueckas
MeMOpana (masmaniemma). CTpykTypa IDia3MaTHdecko wmemOpanbl. Tpancmopt
BEILECTB 4Yepe3 IJIa3MaTHUYeCKyl0 MeMOpaHy: maccuBHbIA (Auddy3us, obOierdyéHHas
mubdy3us), aKTHUBHBIM (MEPBUYHBIA W  BTOPUYHBIM  aKTHUBHBIM  TPAHCIIOPT).
[Tonynponumaemocts mMeMOpanbl. PaGoTa HaTpuii-kaqueBOro Hacoca. OHAOLUTO3:
MUHOLUTO3, (aronuro3. Ok3o1uTo3. Kierounas crtenka. Ctpykrypa U (GyHKIUU
KJIETOYHOW CTEHKH PACTEHUH, TPUOOB.

Hurtonnasma. Ilutozonb. Ilutockener. JIBukeHwe nMTOIIa3Mbl. OpraHouibl
kieTk. OgHoMeMOpaHHbIE OpPraHOW[bl KIETKHU: 3HaorazMaruyeckas cetb (JI1C),
anmapat [omppku, TU30COMBI, UX CTpoeHue W (pyHkiuu. B3zaumocss3b
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OIHOMEMOpaHHBIX OpPraHouA0B KiIeTKu. CTpoeHue TpaHyJISIpPHOTO PETHKYIyMa.
Mexanusm wnanpasenenusi 6eakos 6 IIIC. Cunte3 pacTBOpUMbIX OenkoB. CuHTE3
KJIETOUYHbIX MeMOpaH. [namkuii (arpaHyisipHbIA) HHAOIMIA3MATHUYECKUN PETUKYITYM.
CekperopHast ¢(ynkuusa anmapata [ombmxu. Moouguxayus 6enkog 6 annapame
Tonvoorcu. Copmuposra benxos 6 annapame I'onvoxcu. TpaHCTIOPT BEIIECTB B KIICTKE.
Bakyonu pacturenbbix kineTok. Knerounsiii cok. Typrop.

[ToryaBTOHOMHBIE OPraHOU/IbI KJIETKU: MUTOXOHAPUH, TUTACTUIIBL. [Ipoucxodcoenue
mumoxonopuit u nracmuo. Cumbuoeenes (K.C. Mepesckosckuu, JI. Mapeynuc).
Crpoenrie 1 GyHKIUA MUTOXOHJIpUM U tuiacTui. I[lepBuuHble, BTOPUYHBIE U CIIOKHbBIC
IaCTUABl  (POTOCHHTE3UPYIOIIMX  JIYKApUOT.  XJOPOIIACThI,  XPOMOIUIACTHI,
JIEUKOIUIACTHI BBICIINX PACTECHUU.

HememOpanubie opranouasl kietku CrpoeHwe W (QYHKIUU HEeMEeMOpaHHBIX
OpraHouzioB KieTku. Pubocomel. Ilpomescymounvie unramenmol. MUKpOPHUIaMEHTBHI.
Axmunosvie Mmukpoguiamenmsi. MBIIEUHbIE KICTKU. AKMuUHO8ble KOMNOHEHMbl
Hembluleunvlx kiemokx. Mukpotpyoouku. Knetounsiii nentp. CTpoeHHE U JBUKEHHE
KIYTUKOB M  pecHMYeK. MukporpyOoukn unuroriasmel. Llentpuons. benku,
aAccoyuupoB8anHuvle ¢ MUKpOQUIamenmamu u Mukpompyoouxamu. Momopmvie 6enxu.

Anpo. ObGonouka sigpa, XpOMaTHH, Kapuomlia3Mma, SAPBIIIKA, UX CTPOCHHE H
bynkuuu. AnepHelii 0enkoBblid MaTpuke. [IpocTpaHCTBEHHOE PacoIOKEHUE XPOMOCOM
B UHTep(ha3HOM sijipe. Dyxpomamun u cemepoxpomamui. belkn XxpomaTuHa — TUCTOHBI.
Junamuka s0eproti 060104KU 6 Mumo3se. A0epHvili mpancnopm.

Knerounsle BriatoueHus. CpaBHHUTENIbHAs XapaKTEPUCTUKA KIETOK HYKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHOM).

JleMoHcTpanuu

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

Tabnuiet v cxembl: « CTPOCHHE DYKapUOTHUYECKON KIETKNY», «CTpOeHUE KUBOTHOM
KIIETKN», «CTpOEHUE PaCTUTENIBHON KIETKN», «CTPOCHHE MUTOXOHIPUN», «Sapo»,
«CTpoeHre NPOKAPUOTUUECKOMN KIETKI.

OOopyoBaHME: CBETOBOM  MHKpPOCKON, MHUKpONpEenaparbl  pacTUTEIbHbIX,
YKUBOTHBIX KJIETOK, MUKPOTPEapaThl OaKTepUabHbBIX KIETOK.

JlaGoparopHas paboTa «M3yueHne cTpoeHus KIETOK Pa3IMUYHbIX OPTaHU3MOBY.

[IpakTuyeckas pabota «M3yuyeHrne CBOMCTB KJIIETOYHOW MEMOpaHbD».

JlaGoparopHass  paGota «MccnegoBaHue miasMonu3a M JIEIUIa3MOJIK3A
B PACTUTEINIbHBIX KJIETKaX».

[IpakTtuueckass paboTta «lM3ydyeHue HOBMKEHHMS UUTOIIIa3Mbl B PACTHTENIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB U NpeBpallleHNe JHEPIUH B KJIETKe

AccuMWIIALIMS UM AUCCUMWISIIIUS — JBE CTOPOHBI MeTabonm3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOGHBIH U TeTepoTpodHBIA. YdyacTue KHUCIOpoJa B OOMEHHBIX
npoleccax. JHepreTuueckoe oodecrnieueHue kietrku: npespaiienne AT B oOMEHHBIX
npoueccax. GepMEHTATUBHBIN XapakTep peakuuid KIETOYHOro MeTaboan3Ma.

10
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@depMeHTBhI, UX CTPOEHHE, CBOMCTBA M MexaHu3M aeictBusa. KopepmenTsl. OTauuus
(EepMEHTOB OT HEOPraHMYECKHX KaTalln3aTopoB. benku-akTUBaTOpsl U OENKH-
WHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (PEPMEHTATHBHBIX PEAKIUHA OT pPa3IMIHBIX
(bakTopoB.

[lepBUYHBII CUHTE3 OPraHUYECKUX BELIECTB B KJIeTKe. DOTOCUHTE3. AHOKCUCEHHDII
U oxkcueenHwlil pomocunmes y oaxmepuil. Ceemocobuparoujue nuemMeHmol U NUSMeHmbl
peaxyuonHoz2o yenmpa. Ponb xmoporuiactoB B mporecce (ortocunteza. CBeTroBas H
TeMHOBas (azbl. Domoovixanue, Cs., Cq. u CAM-munwvr homocunmesa. [IpogyKTUBHOCTD
doTtocunTe3a. Bimsane paznudHbIX (PAKTOpPOB Ha CKOPOCTh (DOTOCHMHTE3a. 3HAUCHUE
dotocunHTE3A.

XeMocuHTe3. PazHooOpasue OpraHn3MOB-XEeMOCHHTETHKOB: HUTPUDUIIHPYIOLIHE
OakTepuu, IKele300aKTepur, CepoOAKTEpHH, BOJOPOJHBIE OakTepuu. 3HAYCHHE
XEMOCHHTE3A.

AHaspoOHble opraHu3mbl. Buasl Opokenus. [IpomykTel OpoxeHuss Hu UX
UCIIOJIb30BAHUE  YETOBEKOM.  AHA’pOOHBIE  MUKPOOPraHU3Mbl  KaK  OOBEKTHI
OMOTEXHOJIOTUH M BO30OYAUTEIN OOJIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTamnbl dHEpreTuyeckoro oomeHa. [loaroroBUTENbHBIM
stamn. [ uKkoan3 — 6ECKUCIOPOIHOE PACIIETIEHNE TIIOKO3HI.

buonornyeckoe okuciIeHUE, WIM KJIETOYHOE JbixaHue. Poib MuTOXOHApPUN
B Ipoleccax Ouonornueckoro oxkucienus. Luxnnueckue peaknuu. OKUCIUTETBHOE
dbochopunupoBanue. Iuepeus membpannoz2o epaouenma npomoros. Cunmes ATD:
paboma npomonuou AT®-cunmasvl. [IpenmyiecTBa a3poOHOr0 MyTH OOMEHA BEIECTB
nepe aHa3poOHBIM. DPPEKTUBHOCTh FHEPTETUYECKOT0 OOMEHA.

JleMoHcTpanuu

IToptpers:  [Ix. Ilpuctim, K.A. Tumupsze, C. H. BunHorpaiackuii,
B. A. Ourensrapar, 1. Mutuemn, I'.A. 3aBap3uH.

Tabnuiel u cxeMbl: «POTOCUHTE3Y, «IHEpreTuyeckuit oomen», «buocunres
oenkay, «CtpoeHue hepMeHTay, « XeMOCHUHTE?Y.

OOopyznoBaHKe: CBETOBOM MHUKPOCKON, OOOpPYJOBaHUE MJi MPUTOTOBICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPEIapaToB.

JlabopaTtopHas pabota «M3yueHue KaTaqTuTUYECKON AaKTUBHOCTU (HDEPMEHTOB
(Ha mprMepe aMHJIa3bl I KaTanas3bl).

JlabopatopHas pabora «M3ydenne pepMeHTATUBHOTO PACIICIIIICHUS TEPOKCUIA
BOJIOPOJIa B PACTUTENBHBIX M )KUBOTHBIX KJIETKAX).

JlabopaTopHas pabota «CpaBHEeHHUE MPOIIECCOB (POTOCMHTE3A M XEMOCHUHTE3A».

JlabopaTopHas pabora «CpaBHEHHE MTPOILIECCOB OPOKEHUS U JTBIXAHUS.

Tema 7. HaciiencrsenHasi vHpopManus u peajau3anus €€ B KJIeTKe

Peaknun wmatpuuyHoro cuHresa. I[lpyHUMO KOMIUIEMEHTApPHOCTH B PEAKIUAX
MaTpPUYHOTO CHUHTe3a. Peanmsarus HaciencTBeHHoOW uH(opmaruu. ['eHeTuuecKkuii Ko,
ero corcTtBa. Tpanckpunuus — matpuunbid cuHTe3 PHK. IIpuHIune! tpanckpunmu:
KOMILIEMEHTAPHOCTb, AHTUIAPAJUIETIBHOCTD, ACHMMETPUYHOCT. Cospesanue
mampuunwvix PHK 6 s3yxapuomuueckou knemxe. Hexooupyrowue PHK.

11
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Tpancasiust 1 e€ stanbl. Yuactue TpancnoptHeix PHK B OuocunTese Oenka.
YcnoBus 6mocuntesa 6enka. Konuposanne aMruHOKHUCTOT. Poss pubocom B OnocuHTE3E
Oeka.

Cospemennvie npeocmasnenus o cmpoeHuu 2enog. OpraHuszanus TreHoMma
y TMPOKApUOT W DYKApHOT. Perynsiuus akTUBHOCTH T€HOB Yy MpokapuoT. ['mmoresa
onepona (®. Xako0, XK. Mano). Monekyrapuvle mexanHuzmvl 3KCHpecCuu 2eHOo8
vy aykapuom. Ponv xpomamuna 6 pezynayuu pabomsi 2enos. Perynsiusi 0OMEHHBIX
npoiieccoB B kiieTke. Kietounslit romeoctas.

Bupycel — HekneTouHble (OpMBbI KU3HU W OOJMratHele mapasuTbl. CTpoeHue
MPOCTBIX W CIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. KusneHnHwill yuii
JHK-cooeporcawux eupycos, PHK-codepaicawux supycos, bakmepuogpazos. Obpammasi
MpancKpunyusl, pesepmasa, unmezpasda.

Bupycubie 3a0oneBaHusi 4enoBeka, XKMBOTHBIX, pactenuit. CIIN, COVID-19,
COIMATBHBIC U MEAUITMHCKUAE TTPOOIEMBI.

buoungopmamura: umwmeepayus u ananuz oOonvwux maccusog («bigdatay)
CMPYKMYPHBIX Ouo02udeckux oauHvlx. Hanomexuonoeuu 6 ouonocuu u meouyuHe.
IIpoepammupyemvie hynkyuu d6enxos. Cnocobvt 00cmasku 1eKapcma.

JleMoHCTpanuu

[Toptpetsr: H.K. Konbnos, [{.11. UBaHOBCKUI.

Tabmunel 1 cxeMbl: «buocunTe3 Oenka», «['eHetnueckuid Kon», «Bupycwn»,
«bakrepuodarm.

[TpakTuyeckas padota «Co3naHue MOJIeNd BUPYCay.

Tema 8. 7JKu3zHeHHBIH UK KJIETKH

Krnerounsiii niuki, ero nepuoas! u perynsius. Uarepdasza u mutos. OcobeHHOCTH
IpOLECCOB, IMpoTeKalmux B uHTepdasze. [loAroroBka KIETKHM K JIEJIEHUIO.
[IpecunteTndeckuii (MOCTMUTOTUYECKUM), CUHTETUYECKUH W TMOCTCUHTETUYECKUI
(MpeMUTOTUYECKUI) IEPHOIbI UHTEP(DA3BI.

Marpuunbii  cunte3 [JIHK — penmmkanms. I[lpunnuner permmmkanun  JIHK:
KOMIUIEMEHTAPHOCTD, MTOJYKOHCEPBATUBHBIM CUHTE3, AHTUNAPAIUIEIBHOCTh. MeXaHu3M
pemmukanun JITHK. Xpomocombl. CtpoeHne xpomocom. Tenomepsl M Tenomepasa.
XpOMOCOMHBII HAOOp KJIETKM — KapHOTUI. JMIUTOMAHBIA W TaIUIOMAHBIA HAOOpPHI
xpoMmocoM. ['omonornyneie XxpoMocomsl. [10510BBIE XPOMOCOMBEI.

Jlenenue knetkn —MuTo3. CTainu MUTO3a U TPOUCXOIAIINE B HUX IPOLECCHI. THUIIBI
MuTo3a. Kapnokunes u TUTOKMHE3. broIornyeckoe 3HaueHue MUTO3a.

Perynsiuusa MUTOTHYECKOTO ITMKIIA Ki1eTKHU. [IporpamMmmupyemast kietoyHasi TuOesb —
arnonTo3.

Knerounoe 41po, XpoMOCOMBI, (PYHKIIMOHAJIbHAas Te€HOMUKA. Mexanusmol
npoaugepayuu, oughghepenyuposxu, cmapenus u eubenu kiemox. «LJugpposas knemrka» —
ououHpopmamuveckue mooeau QyHKYUOHUPOBAHUS KIIeMKU.

JleMoHCcTpanuu

Tabmuiet u  cxeMbl: «KU3HEHHBIM IUKI KJIETKW», «Murtosdyn, «CTtpoeHue
xpomocomy, «Perukarusa JJTHK».

12
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O6opynoBaHMe: CBETOBOM MHUKPOCKOI, MUKpompenapaTsl: « MUTO3 B KJIeTKax
KOpEIIKa JTyKay.

JlaGopaTopHas pabora «/3yueHne XxpoMocoM Ha TOTOBBIX MUKPOIIpETapaTax».

JlaGopartopHas pabota «HaGmrogeHne MuTo3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MHUKpOIIpEnapaTax)y.

Tema 9. CTpoenue u pyHKIIUM OPraHU3MOB

buonorunueckoe pazHooOpaszue opraHu3moB. OJHOKIETOYHBIC, KOJOHUAJIBHBIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

OCOOEHHOCTH CTPOCHUSI M KU3ZHENEATETLHOCTH OJHOKJIETOYHBIX OPTaHU3MOB.
bakTtepun, apxeu, OJHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIC BOAOPOCIH, JAPYTHe
npOTUCTHI. KOJIOHHANIbHBIE OPTAHU3MBL.

B3anmocBsA3p yacTeld MHOTOKJIETOYHOTO OpPraHu3Ma. TKaHW, OPTaHbl U CUCTEMBI
opranoB. OprannsMm Kak e1uHoe nenoe. ' omeocras.

Tkanu pacreHuid. TUIBI pPacTUTENbHBIX TKaHEW: oOpa3oBaTelbHasi, MOKPOBHA,
IpPOBOJALIASl, OCHOBHAs, MexaHuyeckas. (OCOOEHHOCTH CTpOE€HMs, QYHKUUNA U
pacIoNoKEeHUSI TKAaHEH B OpraHax pacTeHUM.

TkaHu KUBOTHBIX M 4YeJOBeKa. TUIMbl >KUBOTHBIX TKaHEW: SNHUTENIHATbHAS,
COCMHUTENbHAS, MbllIeyHasd, HepBHas. OcoOeHHOCTU CTpoeHUs, QYHKIUNA ¢
pacIooKeHUsI TKaHEH B OpraHax )KUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHbple M reHEpaTUBHBIE OpraHbl pacTeHnd. OpraHbl H CUCTEMBI
OPTaHOB XKMBOTHBIX U 4elioBeKa. DYHKIIMHA OPTraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacreHuil. CkeneTbl OJHOKJIETOYHBIX H
MHOTOKJIETOUYHBIX JKUBOTHBIX. HapyHbIi U BHYTpeHHUI ckesieT. CTpOEHUE U THUIIbI
COEIUHEHHUsI KOCTEH.

JIBvokeHue OpraHu3MoB. [[BMKEHHE OJIHOKJIETOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBOE, PECHUYHOE. /[BUKEHNE MHOTOKJIETOYHBIX PACTEHHI: TPONIU3MbI U HACTHUHU.
JIBr>kKeHME MHOTOKJIETOYHBIX >KMBOTHBIX M UEJIOBEKA: MbIIIEUHas cuctema. Pediekc.
CkeneTHbIE MBIIIIBI ¥ X paboTa.

IIntanne opranmsmos. [lornomenue BOABI, YIJIEKUCIOTO ra3a U MHUHEPAIbHBIX
BEILIECTB pacTeHUsAMU. [IuTaHue >KUBOTHBIX. BHYTPUIIOIOCTHOE M BHYTPHUKIECTOYHOE
nuieBapenue. [lutanrue mo3BOHOUHBIX JKUBOTHBIX. OTAENbI MUIIEBAPUTEIHHOTO TPAKTA.
[InmeBapuTenbHble xenespl. [IumeBapurenpHas cucTeMa 4eaoBeKa.

Jpixanue opranu3moB. Jprxanue pacteHuil. [[pixanue sxuBoTHBIX. b dy3us razos
yepe3 MoBepxHocTh KieTku. KoxkHoe npixanue. JlpixarenbHas noBepxHOCTb. JKabepHoe
Y JIETOYHOE AbIXaHHe. J[bIXaHWE MTO3BOHOYHBIX KMBOTHBIX U YEJIOBEKA. JBOJIOLMOHHOE
YCJIOKHEHUE CTPOEHUSI JIETKUX MO3BOHOYHBIX >KMBOTHBIX. JlpIXaTelbHas cHCTEMaA
YenoBeKa. MeXaHU3M BEHTWIALMU JIETKUX Yy NTUILl U MJEKONUTAIUMX. Perynsius
nbIXaHus. [IpixareabHbie 00bEMBI.

TpaHCOPT BEWIECTB y OPTaHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHcopT
BEILIECTB Yy >XKUBOTHBIX. KpoBeHOCHast cucrtema m €€ opranbel. KpoBeHocHas cucrema
MO3BOHOYHBIX JKMBOTHBIX U 4esoBeka. Cepjile, KpOBEHOCHBIE COCY/IbI U KpoBb. Kpyru
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KpPOBOOOpAIIeHNUs. DBOJIIOLHOHHBIE YCIOKHEHHUS CTPOEHUS KPOBEHOCHOM CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepana u e€ perynsnus.

Brinenenne y oprann3MoB. BeineneHue y pacteHuid. BbeiaeneHue y jKHMBOTHBIX.
CoxparutensHble Bakyonau. Opranbl BoieneHus. OuiabTpaius, ceKpeuus U oopaTHoe
BCAChIBaHHE KaK MEXaHHU3Mbl pPabOTHl OpraHoB BbieNeHUs. CBs3b MOJOCTH Teja
C KPOBEHOCHOM M BBIJICIUTEIBHON CUCTEMaMU. BbIIeIeHHE y TTO3BOHOYHBIX )KUBOTHBIX
u uenoBeka. [louku. Ctpoenue u QpyHkuroHupoBanue Hegpona. OO6pa3oBaHre MOYH Y
YeJI0BeKa.

3amuTa y OpraHu3MoB. 3aliTa y OJHOKIETOUYHBIX OpraHu3MoB. Criopsl 6akTepuit
Y LHCTHl NPOCTEUIINX. 3allliTa Y MHOTOKJIETOUYHbIX pacteHuid. Kyrtukyna. Cpencrsa
[MaCCUBHON U XUMHYECKOU 3aIUThl. OUTOHIIUIEI.

3amura y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M MX NMPOM3BOJHBIE. 3aniuTa
opranuszma ot Oone3Heil. MiMmmyHHas cucrema venoBeka. KieTouHbI U TyMOpanbHbIN
UMMYHUTET. BpoXI€HHBIM M MpuoOpeTéHHbI cnenupuyeckuii nMMyHUTeT. Teopus
KJIOHaJIbHO-ceNeKTuBHOro ummyHutera (II. Opmnux, ®.M. bepuer, C. Tonerana).
BocnanurenbHbple OTBETHI OpraHu3MOB. Poib BpOKIEHHOIO UMMYHHUTETAa B Pa3BUTUU
CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxumMocCTh U peryisuus y OpraHu3MoB. Pa3apakumMoCTh y OJHOKIETOYHBIX
opranu3MoB. Takcucel. Pa3npaxuMocTs U peryisinus y pacteHuil. PoctoBsle BeniecTsa
Y X 3HAYCHHE.

Hepsnas cuctema u pediextopHas perynauus y ;KUBoTHbIX. HepBHas cucrema u eé
OTAENBl. ODBOJIOLMOHHOE YCIIOKHEHHE CTPOCHUS HEPBHOM CHCTEMBI y IKHUBOTHBIX.
OTnenbl TOJIOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pediiekc u peduiekropHas ayra.
be3ycioBHbIE U YCIOBHbBIE PEPIIEKCHI.

I'ymopanbHas peryysinus 1 SHAOKPUHHAs CUCTEMA )KMBOTHBIX U 4esioBeka. JKernesbl
SHJOKPUHHOM CHCTEMBI U UX TOPMOHBI. JlelicTBHE TOPMOHOB. B3auMOCBs3p HEPBHON U
SHAOKPUHHOMU cucteM. ' unoranamo-runodusapHas cucrema.

JleMoHcTpanuu

[Toptper: N.II. I1aBnos.

Tabmumst u cxeMbl:  «OOHOKJIETOYHBIE  BOAOPOCTH», «MHOTOKJIETOYHbIE
Bofopociny, «baktepuny», «lIpocrelimme», «Opraibl HIBETKOBBIX PaCTeHHI, « CHCTEMBI
OpraHoOB II03BOHOYHBIX >KMBOTHBIX», «BHYTpeHHee CTpoeHue HaceKOMbIX», «TkaHu
pactenuit», «KopHeBbie cucremn», «CtpoeHue credns», «CTpoeHHEe ITUCTOBOM
IJIACTUHKW», « TKaH! ®KUBOTHBIX», « CKelleT uenoBekay, «[IumeBapurenpHas cucteMa,
«KpoBeHocHas cucrema», «/lpixarenpHas cuctemay», «HepBHas cucreman, «Koxay,
«MpblieyHass cucreMa», «BblaenurenbHas CcUCTEMa», «OHIOKPHHHAs CHCTEMAay,
«Ctpoenue Mpiue», «MMmmynurer», «KumednomnonoctHeie», «(Cxema NUTaHUSA
pacteHui», «KpoBeHOCHbBIE CHCTEMBI TO3BOHOYHBIX KMBOTHBIX», «CTpOEHUE THIPHDY,
«CTpoeHne mianapumn», « BHyTpeHHee CTpoeHue 10K 1€BOro 4epBs», «HepBHas cuctema
peiO», «HepBHas cucrema narymku», «HepBHas cucremMa NPECMBIKAIOIIUXCS,
«HepBHas cucrema ntuny, «HepBHas cuctema miekonuraromux», «HepBras cucrema
yesjoBekay, «Pedexcey.
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OO0opynoBaHME: CBETOBOW MHMKPOCKOI, MHKpPOIpEenaparbl  OJHOKJIETOYHBIX
OpraHU3MOB, MUKPOIIpENapaThl TKaHEH, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMA HACEKOMBIX,
UTJIOKOKUX, KUBBIE IK3EMIUIAPhl KOMHATHBIX PACTCHH, repOapuu pacTeHUl pas3HbIX
OTJICJIOB, BJIAXKHBIE TIperaparbl >KUBOTHBIX, CKEJEThl TMO3BOHOYHBIX, KOJIJICKIIUU
O€CII03BOHOYHBIX JKMBOTHBIX, CKEJIET YeJlOBeKa, OO0OpyIOBaHUE ISl JIEMOHCTPAIUH
MOYBEHHOTO M BO3JYIIHOTO MUTAaHUSI PACTCHUI, paCIICTIIICHHs KpaxMaia U OeJIKOB Moj
neiicTBUeM (EepMEHTOB, O0OpYyIOBaHHE JIsl JEMOHCTPAILMU OIBITOB MO H3MEPEHUIO
KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma JIbIXaTeIbHBIX JBMKEHUHN, MOJIEIIH TOJIOBHOTO
MO3ra pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas pabota «/3yueHue TkaHel pacTeHHI».

JlabopaTtopHas paborta «/3yueHue TkaHen KUBOTHBIX.

JlabopaTopHas pabota «/3ydeHne opraHoB IIBETKOBOTO PACTCHHUS.

Tema 10. PasMHoKeHUe U pa3BUTHE OPTAHU3MOB

@opMbI pa3MHOXKEHHSI OPTaHU3MOB: O€CIIoI0e (BKJII0Yasi BEFETATUBHOE) U MOJIOBOE.
Buner Oecrnonoro  pa3MHOXKEHHUS: IOYKOBAaHUE, CHOPYJSLMS, (parMeHTalus,
KJIOHUPOBAHHUE.

[TonoBoe pazmHoxkeHue. [lonoBeie kieTku, wiu rameTel. Meio3. Cragun Meno3sa.
[loBenenne xpomocom B Menose. KpoccuHrosep. brnonorndeckuii CMbICT MeH03a H
IIOJIOBOTO Mponecca. Meno3 u ero MeCTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3zaponpimeBoe pasutue. ['ameroreHe3 y KMBOTHBIX. lloyoBbIE Kemne3bl.
OOpaszoBaHue W pa3BUTHE MOJIOBBIX KieToK. Crnepmarorene3 m oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OnnonoTBOpeHHEe U AMOPHOHAJIBHOE  pa3BUTUE  KUBOTHBIX.  CHocoObl
OIUIOAOTBOPEHUS: HApy)KHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE€ pa3BUTHE OPTraHU3MOB (OHTOreHE3). OMOPHOJIOTHS — Hayka
O DPa3BUTUU OPTraHU3MOB. Mopgozcene3 — 00HA U3 21ABHBLIX NPOOIEM IMOPUOTIOSUU.
Konyenyus mopgocenos u mooenu mopgoceneza. Craguu 3mMOpHOreHe3a KUBOTHBIX
(Ha mpumepe nsarywmku). JpoOnenue. Tunel npoGnenus. /[lemepmunuposanunoe u
Hedepmunuposarnoe opooaenue. bracmyna, munot 61acmyn. OCOOEHHOCTH IPOOJICHHS
MJICKOTIUTAIOIINX. 3apPO/IbIIIEBbIC IUCTKU (TacTPYJIsALus ). 3aKiIa/ika OpraHoOB ¥ TKaHeH 13
3apOJBIIIEBbIX JINCTKOB. B3anMHOE BIMSHME YacTe pa3BUBAOILIETOCS 3apojbllia
(oMOpuoHalIbHasT MHAYKIIMS). 3aKiiajika TUlaHa CTPOEHUSI KUBOTHOTO KaK Pe3yJbTatr
UEPapXUYECKUX B3aMMOJICHCTBUI TeHOB. BiusHue Ha 5>MOpHUOHANIBHOE pa3BHUTHE
pa3IMuHBIX (AaKTOPOB OKPYKAIOIIEH CpeJIbl.

Poct u paszutne xxuBoTHBIX. [locTamMOpuonanbubiii mepuoa. [Ipsmoe u Henmpsimoe
pa3Butue. Pa3Bute ¢ MmeTaMoppo30M y GECIIO3BOHOUHBIX M MO3BOHOYHBIX JKUBOTHBIX.
buonornyeckoe 3Hauy€HHWE MPSMOIO W HENPSMOIO pPa3BUTHSA, HMX PacCHpOCTPAHEHUE
B ripupojie. Tumsl pocta ;kMBOTHBIX. DAaKTOPHI PETYISALUHA POCTA KUBOTHBIX M YEIIOBEKA.
Craauu nocTaMOPHOHATBHOTO PAa3BUTHS Y )KUBOTHBIX U YesioBeka. [lepnoibl oHTOreHe3a
yenoBeka. CTapeHHne U CMepTh Kak OMOJIOTHYECKUE TPOIIECCHI.

PasmHoxenue u pazsutue pacrenuil. ['amerodur u cnopoput. Meiio3 B dKU3HEHHOM
nukie pacrenuit. Obpa3zoBaHue crop B mpoiiecce meiosa. ['lameroreHes y pacTeHU.
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OIUI0JOTBOPEHUE U PA3BUTHE PACTUTEIIBHBIX OPraHU3MOB. JIBOMHOE OIUIOJOTBOPEHUE
y LIBETKOBBIX pacTeHuid. OOpa3oBaHue U pa3BUTHE CEMECHHU.

MexaHu3MBbl PETYJIALMNA OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCcTpaluu

[Toprpetsr: C.I'. HaBamun, X. HInemas.

Tabmuet u  cxembl: «BereratuBHOoe pa3MHOXeHHUE», «Tumel Oecmoioro
pasMHOXEHUsA», «Pa3MHOXEHUE XJaMHUAOMOHAJb», «Pa3MHOXKEHHUE HBIJICHBDY,
«Pa3MHOXeHue ruape», «Meio3», «XpoMmocomel», «l'amerorenes», «CTpoeHue
SIMIIEKIIETKY U criepMaTo30uaa», « OCHOBHBIE CTaIud OHTOreHe3ay, «lIpsmoe u HenpsiMoe
pa3BuTue», «Pa3zButue mManckoro xxyka», «Pa3Butue capanum», «Pa3BUTHE JATYIIKWY,
«/IBOITHOE OIJIOOTBOPEHUE Y IIBETKOBBIX pacTeHU», «CTpoeHUEe CEMSIH OHOA0IbHBIX
Y IBYAOJIBHBIX PACTEHUIN», «/KU3HEHHBIN LIUKII MOPCKOM KamycTbDy, «JKU3HEHHBIN LUK
Mxa», « KM3HEHHBIN LMKJI TAMIOPOTHUKA», « KM3HEHHBIN IUKIJI COCHBD.

OO6opynoBaHKE. CBETOBOM MHMKPOCKOI, MHUKpOMpenaparsl SHIEKICTOK U
CIIEPMATO30UA0B, MOJAENb «I MK pa3BUTHA JATYIIKI.

JlabopaTopHas pabora «JI3ydeHHe CTpPOEHHsS TNOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOITpEnapaTax».

[IpakTuyeckas pabotra «BbisiBIeHHE TNPU3HAKOB  CXOJCTBA  3apojbllIeH

ITIO3BOHOYHBIX KUBOTHBIX).
Ha6opaTopHa51 pa60Ta «CTpOGHI/Ie OpraHoOB pa3MHOKCHH: BbICIINX paCTeHHﬁ>>.

Tema 11. 'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPTaHU3MOB

Wcropust cTaHOBIEHUS W Pa3BUTUS TEHETHKHU Kak Hayku. PabGotel I'. Mennens,
I'. ne ®pu3za, T. Moprana. Ponb oTe4ecTBEHHBIX YUEHBIX B PA3BUTUU I'eHETUKH. PaboThI
H.K. Kombnosa, H.M. BaswioBa, A.H. benozepckoro, I'.JI. Kapneuenko,
FO.A. ®unumuenko, H.B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE TOHSATHUS U CHUMBOJIBI. [ OMOJOTHYHBIE XPOMOCOMBI,
aJIeJIbHbIC T€HbI, AIbTEPHATUBHBIE TPU3HAKH, TOMHUHAHTHBIN U PELIECCUBHBIN MPU3HAK,
TOMO3HUT0Ta, TeTEPO3UroTa, YUCTasl JUHUS, THOpUIbI, TeHOTUI, (peHorur. OCHOBHbBIC
METO/Ibl ~ TE€HETUKH:  THOPUIOJIOTMUECKHH,  IUTOJIOTMYECKHH,  MOJICKYJSIPHO-
TEHETUYECKUH.

JeMoHCTpanuu

IToptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konbsios, H.1. BaBunos,
A.H. benozepckuii, I'.JI. Kapneuenko, 10.A. ®umumuenko, H.B. Tumodeen-Pecopckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBbI CKPETIIUBAHUS.

JlabGoparopHas paboTta «J{po3oduia Kkak 00BEKT FTeHETUUECKUX UCCIICIOBAHUIN.

Tema 12. 3akoHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeniuBanue. [lepBbiil 3akoH MeHienst — 3aKoH eIMHO00pa3us
ruOpu0B nepBoro nokojeHus. [IpaBuno nomuaupoBanusa. Bropoit 3akon Mengens —
3aKOH pacIUEeIUIeHUsT TNpu3HakoB. LluTojmormyeckue OCHOBBI MOHOTHOPHIHOTO
cKkpenBaHud. [ unoresa 4MCTOTHI raMer.
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AHamusupyroniee ckpemmBaHue. [IpomMexXyTOUHBIM XapaKTep HAacJeIOBaHU.
Pacmiennenue npru3HakoB NpH HEMOJIHOM JOMUHHUPOBAHUU.

HuruOpuaHoe ckpemmuBaHue. TpeTuil 3akoH MeHJens — 3aKOH HE3aBUCHMOIO
HacJIeJOBaHMsI MPU3HAKOB. L{uTomornueckne 0OCHOBBI AUTMOPUIAHOIO CKPEIIMBAHNS.

CuersieHHoe HacnenoBaHue mpu3HakoB. Pabotrel T. Moprana. CuenseHHoe
HACJIEIOBAHUE T€HOB, HApYLICHUE CLEIUICHUS MEXIY IeHaMH. XpPOMOCOMHas TEOPUs
HACJIEICTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIM MEXaHHW3M ONpEAeNIeHUs Iona. AyTOCOMBI H
IIOJIOBBIE XpPOMOCOMBI. ['OMOraMeTHelii W rereporamMeTHeli 1oJ. ['eHeTmueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CHEIUICHHBIX C IOJIOM.

I'enotum kak nenocTHas cucrema. [IneioTponus — MHOXKECTBEHHOE JEHCTBHE TEHA.
MHOKECTBEHHBIN AJUIEIIU3M. B3aumonericteue HEAJUICIIbHBIX I'CHOB.
KommniementaprocTs. Onucras. [lonmmmepus.

['eHeTHUECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, KMBOTHBIX M YEJIOBEKa, & TAKKe
(U3UOIOTMYECKUX MPOLECCOB, MOBEIEHUS U KOTHUTUBHBIX (pyHKUMU. ['eHeTnueckue
MEXaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SMH — Iapa3uT» U

«XO35IMH — MHKpoOMOM». ['€HEeTHYEeCKHE acCMeKThl KOHTPOJS W H3MEHEHHUS
HACJIEJICTBEHHON MH(OPMAIIUU B TIOKOJICHUSX KJIETOK U OPraHU3MOB.
JleMoHCTpaun

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

Tabmuupl u cxemsl: «llepBblil U BTOpoW 3akoHbl Menaens», «TpeTtuil 3akoH
Menpnensa», «AHanU3uUpyroniee CKpemmBanue», «Hemnonnoe noMuHUpOBaHUEY,
«CruernyeHHoe HacleJOBaHUE PU3HAKOB Y 1po30Guibly, «['eneTnka momay, «Kapuorun
yenoBekay, «Kapuotun npozoduiby, «Kapuotunm nTuinb», «MHOXKECTBEHHbBIN
aJjIeaIu3mMy, «B3anMoaeincTBIE TeHOBY.

OO0GopynoBanue: MOJENb JJIsl JTEMOHCTpPAllMM 3aKOHOB €IMHO00pa3vs THOpPHUIOB
IIEPBOTrO MOKOJICHUSI M PACUICIUIEHUSI MMPU3HAKOB, MOJEIb I JEMOHCTpALHA 3aKOHA
HE3aBUCUMOT0 HACJENOBAHMS NPHU3HAKOB, MOJENb JUII JEMOHCTPALMH CLEIUIEHHOIO
HACJIeI0BAHUSI PU3HAKOB, CBETOBOM MUKPOCKOI, MUKpoIpenapar: «Jpo3zoduinay.

[IpakTuyeckas pabora «M3yueHue pe3ynbTaTOB MOHOTHOPUAHOTO CKpPEIIMBAHUS
y IPO30(HITBIY.

[IpakTtuyeckas pabora «M3yueHue pe3ynbTaToB AMTMOPUIHOIO CKpPEIIUBAHUS
y IPO30(HITBDY.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHotuna W cpeAbl nOpu  (GopMuUpoBaHMM  (PEeHOTHUIIA.
N3MeHunBOCTh TIpU3HAKOB. KayecTBEHHbIE M KOJWYECTBECHHBIE NPU3HAKU. Buasl
W3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIICCTBEHHASI.

MoaudukanonHas  U3MeHUYMBOCTb. Ponb  cpeasl B (OpPMHpPOBAHUU
MOAM(PUKALMOHHON M3MeHYuBOCTH. Hopma peakuuu mnpusHaka. BapuallmoHHbIN psij
u BapuanuonHas kpuBas (B. Horamncen). CsoilictBa  MoAM(UKAIIMOHHON
U3MEHYUBOCTH.
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I'enoTnnnueckas n3MeHUYNBOCTL. CBONMCTBA r€EHOTUITNYECKONM U3MEHUYUBOCTHU. BUbl
TeHOTUITUYECKON M3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KoMmOnHaTtuBHasT W3MEHYMBOCTh. Meio3 W TMOJOBOM MpoOIleCC — OCHOBA
KOMOWHATUBHONW W3MEHYMBOCTU. POlh KOMOMHATHBHOW W3MEHYMBOCTH B CO3JIaHUU
TEHETUYECKOTO Pa3HO00pa3us B Mpeiesiax OJHOrO BUA.

MyTanroHHass ”3BMEHUYUBOCTh. BU/IbI MyTallMii: TeHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CroHTaHHbBIE U UHAYLIMPOBAHHBIE MYTALIMK. SINE€pHBIE U HUTOIUIA3MATUYECKUE MYTALIUH.
Comarnueckre 1 moyioBble MyTaluu. [I[puunHbl BOSHUKHOBEHUS MyTaluid. MyTareHsl u
UX BIMSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOIO Ipolecca. 3aKOH
TOMOJIOTUYECKHUX PSAOB B HacleaAcTBeHHOU n3MenunBocTu (H.M. BaBuion). Buesnepuas
M3MEHYMBOCTh M HACJIEJACTBEHHOCTb.

Onuecenemura u 3NUEHOMUKA, POJIb INUSEHEMUYECKUX PAKmMOpPO8 8 HACIe008aHUU
U UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUSMOS.

JleMoHCTpanuu

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

Tabmuibl v cxembl: «Buibl ”BMEHUUBOCTHY, «MoaudpukanmoHHass U3MEHYMBOCTD,
«KoMOuHaThBHAsS W3MEHYMBOCTH», «Meho3», «OmnomoTrBopeHue», «l'eHermyeckue
3a00J1€BaHuUs YeIOBEKay, « Bumbl myTammii».

OO06opynoBaHue: )KUBBIE U TepOapHBIE IK3EMIUISIPhl KOMHATHBIX PACTEHUM, pUCYHKH
(potorpadun) )KUBOTHBIX C PA3TUYHBIMU BUJIAMU U3MEHYUBOCTH.

JlabopaTtopHas pabora «MccienoBaHue 3aKOHOMEPHOCTEM MOIUDUKAITMOHHON
n3MeHYMBOCTU. [locTpoeHne BapHaliMOHHOTO psiia U BApUAMOHHOM KPUBOW.

[IpakTryeckas padora «MyTtauuu y Apo30(]uiibl (Ha TOTOBBIX MUKPOIpPENapaTax ).

Tema 14. I'eHeTHKA Yesl0BeKa

Kapuotun denoBeka. MexayHapoaHas IporpaMMa HCCIEAOBaHMUS TE€HOMa
yejgoBeka. MeToJbl M3yUeHHs] TeHETHKU 4YeJIOBEKa: T'€HeaJoTMueCKuid, OJIM3HEIOBbIH,
[UTOTCHETUYECKUH, TMOMYJISIIUOHHO-CTATUCTUUECKUM, MOJICKYJIIPHO-TEHETUYECKUH.
COoBpEeMEHHOE  OMNpENEICHUEe  TEHOTHIIA: MOJIHOTEHOMHOE  CEKBEHUPOBAHUE,
FEHOTUNUPOBAaHUE, B TOM uyucie ¢ nomomblo [I[[P-ananu3za. HacnenctBennbie
3a00yeBaHUsl 4ejoBeKa. ['€HHbIE W XPOMOCOMHBIC OO0JE€3HM ueyioBeka. boie3nu
C HACJEACTBEHHOW MPEAPACHOJIOKEHHOCThIO. 3HAYCHUE MEIUIMHCKON T'E€HETUKU
B MPEJOTBPALLICHUM M JICYEHUU TEHETHYECKUX 3a0oyieBaHUI denoBeka. Meauko-
reHeTuueckoe KoHCylbTHpoBaHue. CTBOJIOBbIE KJETKU. [IOHSITHE «TEeHEeTHYEeCKOTO
rpy3a». ODTHYECKHE acCIEeKThl HCCIEIOBAHWN B 00JIACTH PEJaKTHUPOBAHUS TEHOMa U
CTBOJIOBBIX KJIETOK.

I'enetnueckue  ¢akTOpbl TTOBBIIIICHHOM YyBCTBUTEIHHOCTH YyeJI0BeKa
K (QU3MYECKOMY M XHMHYECKOMY 3arpsi3HEHUIO OKpYXKaromieh cpeabl. ['eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YEIIOBEKA K MATOJIOTHSM.

JleMoHcTpanmnu

Tabmuubr u cxembl: «Kapuotun uyenoBeka», «MeTonbl W3Y4YeHUS TEHETUKU
yenoBeKkay, «I'eHeTrnueckue 3a00JIeBaHMS YETTOBEKaY.

[IpakTuyeckas padora «CocTaBIeHHE U aHAJIA3 POAOCIOBHOM.
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Tema 15. Cesiekuusi OpraHu3mMoB

JlomecTuKanus W CENEeKUHs. 3apOXkKIACHUE CEICKIUMU U JTOMECTUKAlUH. YUYEHHE
H.M. BaBunosa o lleHTpax mpoUCXOXKJIECHUS U MHOTO0Opa3us KyJIbTypHBIX PAaCTCHUI.
Ponp cenekuum B CO3MaHUM COPTOB PACTEHH M MOPOJ XUBOTHBIX. Copt, mopoja,
TaMM. 3aKOH TOMOJIOTUYECKMX PSANOB B  HACIEICTBEHHOM  W3MEHYMBOCTHU
H.U. BaBusnosa, ero 3HaueHue IJIs CEICKIIMOHHON pabOTHI.

Metoapsl  ceneKImoHHON  paboThl. MCKYyCCTBEHHBIM OTOOp: MACCOBBIM U
WHUBUYaIbHBINA. DTanbl KOMOWHAIMOHHON cenekuuu. VcnbiTaHue nmpou3BOuTENeH
1o moToMcTBY. OTOOp MO TEHOTHUIY C MOMOUIBIO OIIEHKHU (PeHOTHUIIa TOTOMCTBA U OTOOP
10 TEHOTUITY ¢ ToMouIbio aHanm3a JJHK.

HckyccTBeHHBINM MyTareHe3 Kak METOJT CEIeKIIMOHHON paboThl. PagnanmoHHbi 1
XUMHUYECKUN MyTareHe3 Kak HUCTOYHHK MYTallil y KyJbTYpHBIX (OPM OpraHuU3MOB.
Hcnonb3oBaHWEe TE€HOMHOTO pPEIAaKTUPOBaHHUS M MeTonoB pekoMmOumHaHTHhIX JIHK
JUISL TIOJIYYEHHSI UCXOJHOIO MaTepralia ISl CEJIEKIIUU.

[Tonyyenue nonurmionnoB. BHyTpuBH0oBas rubpuauszanus. bau3kopoacTBEHHOE
CKpelIuBaHue, Wi WHOpuauHr. HepojcTBeHHOE CKpelUBaHUE, WU ayTOPHIUHT.
['erepo3uc u ero mpuuuHbl. Mcnosb3oBaHue rerepos3uca B cenekuuu. OtnanéHHas
rubpuauzanus. IlpeononeHue Oecrmoauss MEXBHIOBBIX THOpUOB. JlocTuxkeHus
CEJIEKIIMU PACTEHUN U JKUBOTHBIX. «3€1€HAS PEGONIOYUSA).

CoxpaHeHHE M H3yYEHHE T€HETHYECKHX PECYPCOB KYJIbTYPHBIX PACTEHHM U HX
IUKUX pOAMYEH AJi1 CO3JaHHUsl HOBBIX COPTOB U THOPHUAOB CEIBCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpaneHue U YnNpaeieHue 2eHemuyecKuUMu pecypcamu
CENbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX — JCUBOMHLIX 68  YeNAX  YAYYUeHUs
Cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO, JUHULUL U KPOCCO8, 8 MOM UUcie
C NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHLIX UCCIe008aHUll, Nepedosblx udeu U
NepCneKmueHbIX MexHoI02UU.

JleMoHcTpanuu

[Toptpets: H.W. BaBunos, N.B. Muuypumn, I'./l. Kapneuenxo, I1.I1. JIykpsaHeHKO,
b.JI. Acraypos, H. bopnoyr, /I.K. benses.

Tabnuup! u cxembl: «IeHTPBI MPOUCXOKACHUS U MHOTOOOpa3usi KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKMX pPsIOB B HACIEIACTBEHHOM W3MEHYUBOCTH,
«Metoppl cenekuumy, «OTaanéHnas ruopuausanusy, «MyrareHes».

JlaGoparopHas paborta «V3yueHue COpTOB KyJbTYpHBIX PACTEHUH U TMOPOJ
JIOMAIITHUX YKUBOTHBIX).

JlabopaTopHas pabora «M3yueHre MeTo10B CEICKITUN PACTCHUI.

[Ipaktuueckas padota «IIpuBuBKa pacTeHU.

Okckypcus «OCHOBHBIE METOJbI W JOCTHMXKEHMSI CEJIEKIMM PACTEHHH U
JKUBOTHBIX (Ha CEJICKIMOHHYIO CTaHIIMIO, IUIEMEHHYIO (epMy, COPTOUCHIBITATEIHHBIN
y4acTOK, B TEIUIMYHOE XO3SIMCTBO, B JAOOPATOPHIO arpOyHUBEPCUTETA WM HAYYHOTO

LHEHTPa)».
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Tema 16. BnorexHosi0rus M cHHTeTHYECKAast OMOJI0T U

OOBeKThI, UCTIONB3yEMbIe B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBBIE KYJIbTYPHI,
MHUKpPOOPIaHU3MBI, UX XapaKTEpUCTUKA. TpaiulinOHHAsE OMOTEXHOJIOTHS: XJI€OO0IEeUEHuE,
HOJy4YE€HUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOAEIUE. MUKPOOMOIOTHUYECKUI CHHTE3.
OOBEKTHl MUKPOOHONIOTHYECKUX TeXHOJOrui. [Ipon3BoACTBO Oelika, aMUHOKUCIOT H
BUTAMHHOB.

Co3aHre TEXHOJOTMH M HWHCTPYMEHTOB LIEJICHAIIPaBICHHOIO W3MEHEHHS U
KOHCTPYHPOBAHUSI T'€HOMOB C LEJBIO IOJYYEHUS OPraHU3MOB M HMX KOMIIOHEHTOB,
COJIEpIKalINX HE BCTPEUAIOIINECS B IPUPOJI€ OMOCUHTETUYECKUE MTYTH.

Kierounas wuHxkeHepus. MeTonpl KyJabTypbl KIETOK M TKAaHEW PpAaCTEHHHU H
KUBOTHBIX. Kprobanku. Comarnyeckass ruOpuau3anus 1 cCOMaTUUECKU IMOPHOreHE3.
Hcnonb3oBaHue TaluIOWJOB B CEIEKUWU pACTeHHH. [lonyuenue MOHOKIOHANbHBIX
anmumern. Mcnonvszoeanue MOHOKIOHATbHBIX U NOJUKIOHALLHLIX AHMUmMeN 8 MeOuyuHe.
HcKycCTBEHHOE OIUIONOTBOPEHHE. PEKOHCTpyKIMS SHUEKIETOK W KIOHUPOBAHHE
KUBOTHBIX. MeToJ TpaHCIUIAHTAllMK SJep KIETOK. Texnonozuu 0300poénenus,
KVIbMUBUPOBAHUS U MUKDOKIOHANLHO20 — PASMHONCEHUA  CeNbCKOXO3AUCHBEHHBIX
KYI6myp.

XpoMOcOMHass W T'€HHas WHXEHepus. VCKyCCTBEHHBI CHHTE3 TE€Ha W
KoHCTpyupoBanue pexkomouHantHeix JHK. Cosdanue mpanceennvix opeanusmos.
JlocTrkeHns M MEPCIEKTUBBI XPOMOCOMHOM M T€HHOM MHKEHEPHUH. JKOJIOTUYECKHE U
3TUYECKHE TPOOIEMbI FTEHHON HH)KEHEPUHU.

Memuuunckue OuotexHosoruu. IloctreHoMHas nudpoBas wmeaunuHa. I[ILP-
nuarHoctuka. MeTaOoIOMHBINM aHaNN3, FTEHOLIEHTPUUECKUN aHATIU3 MPOTEOMa YeJI0OBEKa
JUTSL OLICHKM COCTOSIHMSI €ro 370pOoBbs. Mcronb30BaHME CTBOJIOBBIX KIIETOK. TapreTHas
Tepanusi paka. J3D-OmommkeHepuss s pa3paboTKu  (yHIaMEHTAIbHBIX OCHOB
MEIUIUHCKUX TEXHOJIOTUH, CO3[aHUsl KOMIUIEKCHBIX TKAHEW COYETaHHEM TEXHOJIOTWM
TpEXMEpHOTO  OWonmpuHTMHra u  ckaddonauHra g pemeHus  3ajad
MEPCOHATN3UPOBAHHON METUIIMHEI.

CoznaHne BEKTOPHBIX BAaKIUH C LEJIbI0 00ecrieueHns: KOMOMHUPOBAHHOM 3aIUTHI
or  Bo3Oyauteneir  OPBU,  ycraHoBieHHWE  MOJIEKYJSIPHBIX ~ MEXAHH3MOB
dbynkuuonupoanusi PHK-coxepskammx BHUPYCOB, BBI3BIBAIOIIUX 0OCO00O OIACHbIE
3a00JIeBaHNUs YeJIOBEKA U )KMBOTHBIX.

JleMoHcTpanuu

Tabmuubr u cxembl: «Mcrnoap30BaHKEe MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
POU3BOACTBEY, «KieTouHast HHKeHepus», «[ eHHass HHKEHEPUs.

JlabopaTopHas pabota «/3ydeHrne 00beKTOB OMOTEXHOIOTUM.

[IpakTnueckas padota «IlomyuyeHne MOIOYHOKUCIIBIX TPOTYKTOBY.

Okckypceusi  «buorexHonoruss —  BaKHEWIIas — MPOU3BOAUTENbHAS  CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOICTRO)Y.
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11 KJIACC

Tema 1. 3apo:kneHue u pa3BUTHE IBOJTIOIHOHHBIX NPeACTABIeHUI B 0M0J10T UM

OpomonnonHas teopus Y. lapeuna. [Ipeanocbulku BOSHUKHOBEHHS JAPBUHU3MA.
JKu3Hb 1 HayuyHas aearenbHocTh Y. JlapBuHa.

JIBrokyme cuiibl 3BoJitonu BuAoB mo Y. [lapBuHy (BbICOKAass MHTEHCHUBHOCTD
pPa3MHOKEHHUsI OPTraHU3MOB, HACJIEICTBEHHAs! N3MEHUHUBOCTh, 00ph0a 3a CyIIeCTBOBAHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmierne cunTeTHUeckoi Teopuu sBomoruu (CTD). HeiirpansHas Teopwus
sBosrolMU. COBpEeMEHHas 3BOJIIOLIMOHHAsA OUOIOTUs. 3HAYEHHE 3BOJIIOLIMOHHON TEOpUU
B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JleMoHCcTpanuu

[Toptpetsl: Apucrorens, K. JIunnen, JK.b. Jlamapk, 3.2K. Cent-Unep, XK. KroBbe,
Y. {apsun, C.C. UerBepukos, .. [lImaneraysen, [x. Xonneiin, [1.K. benses.

Tabmuubl u cxembl: «CucreMa xuBod npupoasl (no K. Jlunuer)», «JlectHuna
KUBbIX cyulecTB (mo Jlamapky)», «MexanuzM (popMuUpoOBaHUS TPHUCHOCOOJICHUN
y pactenuii u KuBOTHBIX (mo Jlamapky)», «Kaprta-cxema Mapuipyra HyTEIIECTBUS
Y. Napsunay, «Haxoaku Y. Hapsunay, «Dopmbl 60ps0sI 3a cymecTBoBaHue», «Ilopoabl
roiyoeit», «MHoroobpasue KynabTypHBIX (opMm KamycTel», «llopoabl moMamHux
KUBOTHBIX», «Cxema oOpazoBanusi HOBBIX BHAOB (mo Y. JlapBuny)», «Cxema
COOTHOIICHUS JIBIKYIIMX CHJ 3BOJIOUUN», «OCHOBHBIE TOJIOKEHHSI CHHTETHYECKOU
TEOPHUH SBOJIOLIUN.

Tema 2. MuUKpo3BOTIOIUSA U €€ pe3yabTaThl

[Tonynsuus Kak 31eMeHTapHask €IMHULIA 3BOIOUKUU. COBPEMEHHBIE METOIbI OLIEHKU
TEHETUYECKOr0 pa3HoOoOpa3usi W CTPYKTypbl mnonyisiuuid. W3meHenue reHodoHIa
NOMYJISIUMKA  KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHHE. 3aKOH TI'E€HETUYECKOIO
paBHoBecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHbIe (AKTOPbI (IBUKYIINE CUIIbI) SBOMIONMHU. MyTallmOHHBIN Mpoliecc.
KoMmOunatuBHass u3MeHUMBOCTh. JIpeil) TreHoB — ciydailHble HEHaINpaBJIEHHbIE
W3MEHEHMsI YacToT aiened B nomyisamusx. Iddext ocHoBatens. Ighgexm
oymuliouno2o 2opaviuika. CHudcenue 2eHemuuecko20 pazHooOpasus. NPUYUHBL U
cnedcmeus. Ilposenenue s3gpghexma Opeticha 2eno6 6 6ONbWUX U MANLIX NONYTIAYUSIX.
Murpamuu.  W3onsuua — momynsinuid:  reorpadguueckas  (IMPOCTpaHCTBEHHas),
ounosiornyeckast (penpoayKTHBHAs).

EcTtecTBeHHBII 0TOOp — HANIPABJISIONIHMA (haKTOP IBOTIOIH. DOPMBI €CTECTBEHHOTO
oTOOpa: JIBWXKYIIMM, CTaOMIM3UPYIOIINMA, pa3pbiBatolInil (qu3pynTuBHBIN). [TonoBoit
0oTOOp. BO3HUKHOBEHME U SBOJIOLHMS COLUATBHOTO MOBEICHUS dKUBOTHBIX.

[Ipucnoco0i1eHHOCTh OpraHu3MOB KaK  pe3yJbTaT MUKPOABOJIIOIUH.
Bo3HukHOBeHHE MpHUCIOCOOIeHU y opraHu3MoB. ApomMopho3bl M HAMOAJANTALUU.
[Tpumepsl mpuCOCOONIEHUN y OpPraHu3MOB: MOpQooTHuYecKrne, (U3HOIOTUYECKUE,
OroxuMuYecKue, nopereHyeckre. OTHOCUTEIbHOCTh MPUCTIOCOOIEHHOCTH OPTaHU3MOB.
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Bun, ero xkputepunm u CcTpykTypa. BumooOpa3oBaHume Kak pe3ynbTar
MUKPOIBOJTIOIMH. M30ssmms — KimoueBoi ¢gaktop BumooOpazoBanwms. [IyTtu u crmocoObr
BUJI000pa30BaHUS: aJIONAaTPUYECKOE (reorpaduueckoe), CUMITATPUYECKOE
(9KOJIOTUYECKOE), «MTHOBEHHOE» (MOJUIIONAN3anusi, TuOpuan3anus). JaurenbHoCcTh
ABOJIIOLIMOHHBIX MTPOLIECCOB.

Mexanu3mbl GOpMUPOBaHUS OHOIOTHUECKOTO pa3HOOOpa3usl.

Ponb sBOMOIIMOHHON OHONOTMH B pa3pabOTKE HAayYHBIX METOJOB COXPaHEHHS
OouopazHooOpaszusi. MHUKPOIBOJIONMA M KOIBOJIOIUS Mapa3uTOB M HUX XO34EB.
MexaHnu3mbl GOpMHUPOBAHUS YCTOMYUBOCTH K aHTHOMOTHKAM U CITIOCOOBI OOPHOBI C HEMl.

JleMoHCTpanuu

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

Tabnuiel 1 cxeMbl: «MyTaluoHHAss U3MEHYUBOCThY, «llomydiimoHHas CTpyKTypa
BUja», «Cxema mposiBIeHusi 3akoHa Xapau—BaitHOepra», «JIBmxkymue Cuibl
IBOJIIOIUUY,  «DKOJIOTHYECKasi  HW30JSIUs  MOMYyJSAHUM  CEeBaHCKOW  (openmy,
«I'eorpaduueckast M30JALMS JIMCTBEHHUIIBI CUOMPCKOM M JMCTBEHHULBI J1aypCKOil»,
«lTonynAIMOHHBIE BOJIHBI YHCJIEHHOCTH XHWIIHHKOB U XKEpPTB», «(Cxema neucTBUA
€CTECTBEHHOTo 0TOOpa», «Dopmbl 00pbOBI 3a cyliecTBoBaHUEY, «HHIyCcTpUaIbHBIN
MenaHu3M», «KuBpie uckomaembiey, «lIOKpOBUTENBCTBEHHAsT OKpAacKa >KHUBOTHBIXY,
«IIpenynpexnaromas OKpacka JKMBOTHBIX», «DU3MONOTMYECKHUE  aJanTalun,
«IIprcnocoOIeHHOCTh OPTaHU3MOB U €€ OTHOCUTENBHOCTHY, «Kputepuu Buga», «Buasl-
nBoiHukM», «CTpykTypa Bujga B mpupoge», «CrnocoObl BHI000pa30BaHUS,
«I'eorpapuueckoe BHU000pa3oBaHWE TPEX BHUAOB JIAHABILEH», «IKOJIOTHUYECKOE
BUJ1000pa3oBaHne BUJIOB CUHUIY, «llomumiounsl pacrenuity, «KamycTHo-peneunbIit
THOpUI.

Oo6opynoBanue: repOapuu pacTeHUU, KOJUICKIIMM HACEKOMBIX, 4ydyeja MTHI[ U
3Bepell ¢ mpuMepaMH pPa3fIMYHBIX MPHUCIIOCOOJICHHUM, Yydesia MTHUI[ U 3BEped pa3HbIX
BUJIOB, repOapuu pacTeHUI OJM3KUX BUJIOB, 00pa30BaBIIMXCS Pa3IMYHBIMU CIOCOOaMHU.

JlaGoparopHas paboTa «BeIsiBIIeHHEe H3MEHUYNBOCTH Y 0COOSH OJTHOTO BUIAY.

JlabopaTtopHas pab6ora «lIpucnocoOnenuss OpraHu3MOB W WX OTHOCUTEIbHAs
1e71eCO000pa3HOCThY.

JlabopaTopHas pabora «CpaBHEHHE BUIOB 10 MOP(OIOTUIECKOMY KPUTEPUIOY.

Tema 3. Makpo3BOJTIOIUA U €€ Pe3yJIbTaThl

MeToasl u3ydeHHss MakpodBOMIONHUH. [laneoHTomOrMYecKre METOIbl HU3YUYCHHS
sBosroninu. [lepexonusie Gopmbl U PpuIOreHETHUECKHUE PSIIbl OPTaHU3MOB.

buoreorpaduueckue metonpl uydeHus sBooruu. CpaBHeHue (Quiopsl U (hayHbI
MaTepUKOB M OCTpoBOB. buoreorpapuyeckue oGnactu 3emnu. Buabl-sHaemuku u
PEJUKTEHI.

OMOpHOJIOTUUECKHME U CPaBHUTEIBbHO-MOP(HOJIOTMYECKUE METOAbl HM3yUCHHUS
IBOMIONNU. [ ©€HETHYECKHE MEXaHW3MBl DBOJIOIMHA OHTOTCHEe3a U  TOSIBJICHUSA
HBOJIIOIIMOHHBIX HOBIIIECTB. [ OMOJIOTMYHBIC W aHAIOTUYHBIE OpraHbl. PynnMeHTapHbIe
OpraHbl ¥ aTaBU3MbI. MOJEKYISIPHO-TEHETUIECKIE, ONOXUMUYECKHE U MAaTeMaTHIECKUE
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METOABl M3y4eHHs] JBOJIONUU. [omonoruunbie TeHbl. COBpPEMEHHBIC METOJIbI
NOCTPOEHUS (PUITOTEHETUYECKUX JEPEBHEB.

XPpOMOCOMHBIE MyTallX U 3BOJIIOLIMS TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TpaBWIA) OHBONIONUHU. [lpunyun cmeHvl @GyHKYULL.
HeoOpatumocts »sBomonmu. ApmantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLUY.

JleMoHCTpanuu

[Toptpetsi: K.M. bap, A.O. KoBanesckuii, ®. Mromnep, O. ['ekkens.

Tabmuupbl 1 cxembl: «DWIOTEHETUUECKUN Psi  JIOMIAAn», «APXEONTEPUKCH,
«3Bepo3ydbie smiepbl», «Creronedansy, «Punnodutey, «CeMeHHbIE ManopOTHUKI,
«buoreorpaduueckue 30861 3eMiny, «Jpeid KOHTUHEHTOBY, «PenukTo», «HauanbHbie
CTaAuu >MOPHUOHAIBHOTO PA3BUTHSL TMO3BOHOYHBIX >KMUBOTHBIX», «I OMOJIOTMYHBIE U
aHAJIOTUYHbIE OpraHbl», «PyaumMeHTh», «ATaBU3MBI), «XPOMOCOMHBIE HAOOPHI
yelioBeKa W IuMIaH3e», «l JaBHble  HampaBieHUs  HBomonuu»,  «OO0mme
3aKOHOMEPHOCTH IBOJIIOIIHI.

OO6opynoBanue: KOJUIGKIIUH, TepOapuu, MYJSKH HCKOMAEMbIX  OCTaTKOB
OpraHU3MOB, MYJISDKM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJUMEHTApHBIX OpPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHne U pa3BUTHE KU3HU HA 3emJie

Hay4nble runoTe3sl NporuCXoKIeHUs KU3HU Ha 3emiie. AOMOTEeHE3 U MaHCIePMUSL.
JloHayuyHble TpEACTaBICHUS O 3apOXKIACHUU KU3HU (KpeauumoHusm). ['umoresa
ITIOCTOSTHHOTO CaMO3apOXKACHUS KU3HU M €€ omnpoBepxkeHue onsitamu @. Penw,
JI. Cnanmnanuanw, JI. [Tactepa. [IpourcxoxaeHue »u3Hu U acTpOOUOIOTHS.

OcHOBHBIE 3Tanbl HeopraHu4eckod sBosonuu. IlnanerapHas (reosoruyeckas)
ABOJIONMS. XUMHUYECKasi JBOJIONMA. AOHOTCHHBIM CHHTE3 OpPraHUYECKUX BEIIECTB
n3 Heopranumdeckux. Ombir C. Mwumnepa u ['. HOpu. OOpazoBaHue NOJHUMEPOB
u3 MmoHoMmepoB. KoanepBatnas runore3a AWM. Onapuna, runore3a nepBUYHOr0 OyIb0HA
JIx. Xonneitna, reHerudeckas runore3a I'. Mémnepa. Pu6o3umsl (T. Uek) u runotesa
«vupa PHK» V. I'unbepra. ®opmupoBanre MmeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Uctopusa 3emnn u metonbpl €€ n3ydeHus. Vckomaemble OpraHUYeCKUE OCTATKHU.
['eoxpononoruss u e€ wmetonbl. OTHOCHUTENbHAs W aOCOJIIOTHASI TE€OXPOHOJIOTHS.
['eoxpoHOJIOrMYECKast IKaJa: 30HbI, 3PbI, IEPUOJIBI, STIOXH.

HauvanbHble 3Tanbsl opraHndeckou 3Bostouuu. [losiBiieHME M 3BOIIOIMSA MEPBBIX
KJIETOK. DBOJIoLMs MeTabonu3Ma. Bo3HuKHOBeHUE MepBbIX 3KocucTeM. COBpEeMEHHbIE
MUKpOOHBIE OMOIJIEHKM KaK aHAJOT MEepBBIX Ha 3emiie cooluiecTB. CTPOMATONMTHI.
IIpoKkapuOThI U DYKapUOTHI.

[Ipoucxoxnenne HykapuoT (CUMOMOTEHE3). DBOJIOLMOHHOE MPOUCXOKICHHUE
BUpYycOB. [IponcxoxaeHne MHOTOKJIETOYHBIX OPraHu3MOB. BO3HMKHOBEHHE OCHOBHBIX
TPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIOLMM BbICHIMX pacTeHUuil. OCHOBHbIE apOMOP(O3bI
pacteHuid. Beixon pacrenui Ha cymy. [losBieHHe CIIOPOBBIX PACTEHUNM M 3aBOCBAHUE
umu cyd. CemeHHble pacTenus. [IpoucxoxaeHne 1BETKOBBIX paCTECHUM.
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OcCHOBHBIE DJTambl JBOJIOIUU KHUBOTHOTO Mupa. OcHOBHBIE apoMop(]o3bI
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — OSBIIEHUE COBPEMEHHBIX THUIIOB.
[lepBbie XxoOpnaoBbI€ >KMBOTHbIC. JKW3Hb B BOJIE. OBOJIONUS O3BOHOYHBIX.
[Tpoucxoxaenne ampuouii u pentwinid. [IporcxoxaeHne MICKONMUTAIONIUX W MTHIIL.
[Tpunuun kmroueBoro apomopdosa. OcBoeHHE OECITO3BOHOYHBIMU U MO3BOHOYHBIMU
YKUBOTHBIMM CYIIIH.

Pa3BuTue xu3HU Ha 3eMJi€ 1O 3paM U MEPUOAaM: apXeul, MpOTEPO30H, MajIco30H,
Me3030H, KaitHOo30M. OOIas XapakTepUCTHKa KJIMMaTa W Te0JOTHYECKHX IPOIECCOB.
[TosiBieHME M paciBeT XapaKTEPHBIX OPraHU3MOB. YTieoOpa3oBaHHE: €r0 YCIOBHS U
BJIMSIHUE Ha Ta30BbIN COCTaB aTMOC(EPHI.

MaccoBble BBIMUPaHUS — 3KOJOTHYECKHE KPU3UCHl mnpouutoro. I[lpuunHbel u
CIENCTBUS MAacCOBBIX BbIMUpaHUN. COBpPEMEHHBIM 3KOJIOTUYECKHI KPHU3UC, €ro
ocobennoctH. [Ipobrema coxpanenus: buopaznooOpasus Ha 3emie.

CoBpemeHHass cHUCTeMa OpraHuyeckoro wmupa. I[lpuHIUNBl KiaccupuKaiuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

JleMoHCTpanuu

IToptpetsl: ®@. Penu, JI. Cnannanuanu, JI. ITactep, 1.1. Meunukos, A.1. OnapuH,
JIx. Xongein, I'. Ménnep, C. Muep, I'. FOpu.

Tabmumer 1 cxembl: «Cxema ombiTa ®@. Pemm», «Cxema ombita JI. Ilactepa
10 U3YYECHHUIO CaMO3apOXKICHUS KU3HN», «Cxema onbita C. Muiiepa, I'. FOpuy», «3tansl
HEOPraHUYECKOW HBOJIIOIUMNY, «l'€oXpoHojoruyeckas Ikanay, «HauyanbHbIE STarmbl
OpraHnyYecKoi 3Bosmonuny, «CxeMa 00pa3oBaHMS IYKApPHUOT MyTEM CHUMOHOTEHE3a,
«CucreMa >xuBOW mpuUpoAbl», «CTpoeHue BHpyca», «ApoMOpQo3bl pPaCTEHHII»,
«Punnodute»y, «OTHOKIETOYHBIE BOAOPOCTN», «MHOTOKIETOYHBIE BOJOPOCITNY,
«Mxwn», «llanopotaukun», «l'omoceMeHHble pacTeHus», «Opranbl IIBETKOBBIX
pacteHmity, «Cxema pa3BUTHS >KHBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIXY,
«IIpocrenmmey», «Kumeuynononoctueie», «llnockue depBu», «HiieHUCTOHOTHEY,
«PpI10BIY, «3emHOBOAHBICY, «IIpecMbikatomuecsy, «llTumply, «MIEKOMUTAIOITUE,
«Pa3BuTHE XM3HM B apXEUCKOU 3pe», «Pa3BUTHE KU3HU B MPOTEPO3OMCKOU 3PE,
«Pa3BuTHE XM3HM B TACO30MCKON 3pe», «Pa3BuTHe XKHU3HU B ME3030MCKOW 3pPE,
«Pa3BuTHE XU3HU B KallHO30MCKOM 3pe», «CoBpeMeHHass CUCTEMa OPTraHUYECKOTo
MHUPAY.

Oo6opynoBanue: repOapuy pacTeHUI Pa3IMUHbIX OT/IEI0B, KOJJIEKIIUA HACEKOMBIX,
BJIQYKHBIE TIpenapaThl XMWBOTHBIX, PAaKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMM WIJIOKOXKUX,
CKEJIETHI I03BOHOYHBIX KUBOTHBIX, Uy4esa IITHLl U 3BEPEM, KOJUIEKIIMH OKAMEHEJIOCTEN,
MOJIE3HBIX UCKOITAEMbIX, MYJISIKH OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

BuprtyanbHas nabopaTtopHas pabora «MoaenupoBanue onbitoB Musepa—tOpu
N0 U3Y4YEHUI0O aOMOTe€HHOrO0 CHHTE3a OpPraHWYECKHUX COCAMHEHUH B NEpPBUYHOU
atMocdepe».

JlaGoparopHas pabGota «M3ydyeHue U OMMCaHHE HMCKOMAEMBIX OCTATKOB APEBHUX
OpPTraHU3MOB.
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[IpakTnueckas pabota «V3yueHue 0oCOOEHHOCTEH CTPOCHUS PACTEHUH pa3HBIX
OTJIEJIOBY.

IIpakTnueckass pabGora «l3ydyeHne o0OCOOEHHOCTEW CTPOEHHUS I03BOHOYHBIX
AKUBOTHBIX).

Tema 5. [Ipoucxo:kaeHue YejioBeKa — AHTPONOTreHe3

Paznensl v 3a1aun aHTpOnoIOruu. MeToasl aHTPOIOJIOTUH.

CraHOBIIEHHME TPEJCTABICHUNA O TMPOUCXOXKACHUH 4YeJIOBEeKa. PenurnosHbie
BO33peHusa. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CXoACTBO UenoBEKa € JKUBOTHBIMU. CHCTEMaTHYECKOE IOJOKEHHE YEJIOBEKA.
CBHIETENBCTBA CXOJICTBA YEJIOBEKA C KUBOTHBIMHU: CPABHUTEIHLHO-MOP(OIOTrHYECKHE,
aMOpUoIOruYecKre, PU3noIoro-OnoXuMHIecKue, nopeaeHueckue. OTauyus yeaoBeKa
OT KUBOTHBIX. [IpsSIMOX0XKIeHHE U KOMIUIEKC CBA3aHHBIX C HUM IMpPU3HAKOB. PazButue
TOJIOBHOTO MO3Ta U BTOPOW CUTHAJIbHOW CHCTEMBI.

JBrokymue cuibl ((hakTophl) aHTPOIOTeHe3a: OMOJOTUYECKHE, COIUaIbHBIC.
CooTHolIeHNEe OMOJIOTUYECKUX U COLMATIBHBIX (DaKTOPOB B AHTPOIIOTEHESE.

OCHOBHBIE CTaJMM AaHTPOIOreHe3a. PaHHHME 4YenoBEeKOOOpa3Hble O0E3bsHbBI
(IpOKOHCYJIBI) U paHHHE MOHTUABI — OOIIME MPEIKU YEIOBEKOOOpA3HbIX OOE3bSH U
Jo/ie. ABCTPaJONUTEKHM — ABYHOTHE NpeAKd JroAed. YeloBeK yMenbld, IepBbIe
W3TOTOBJICHUSI OPYIHMH Tpyna. YelnoBeK NPSAMOXOISIIMA WM IEPBBIA  BBIXOJ JIFOACH
3a npenensl Adpuku. YenoBek reiaenboeprckuil — o0mui npeioKk HeaH1epTaIbCKOTro
YEJI0BEKA U YEJIOBEKA Pa3yMHOI0. YeITOBEK HEaHIEPTaIbCKUM KaK BUJI JIIOJIEW XOJIOJHOTO
KJIMMarta. YenoBeK pa3yMHBII COBPEMEHHOI'O THIIA, JIEHHCOBCKUI YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 3a nipeaenamu Adpuku. [laneoreHeTrka u nmajaeoreHoMHKa.

OBOJIONMST COBPEMEHHOTO uesioBeka. EcrecTBeHHBIE OTOOp B  MOMYJISIUSAX
yenoBeka. MyTalMoHHbIN nporiecc U nonmuMmopdusm. [lonynsunoHHble BOJHBI, Aped
TE€HOB, MUTpaIus U «d(PGHEKT OCHOBATENS» B OMYJISAIUIX COBPEMEHHOTO YEJIOBEKa.

UYenoseueckue pacel. IloHstme o pace. bonbmme pacel:  €BponeougHas
(eBpasmiickas), aBCTpallo-HETpOMIHAA (PKBaTOpUAIbHAsI), MOHTOJOWIHAS (a3MATCKO-
amepuKaHckas). BpemMs W myTH paccelleHHMs 4elloBeKa Mo IulaHeTe. EaMHCTBO
yeynoBeyeckux pac. HayuHas HecocTosTenbHOCTh pacusMa. IIpucnocobiieHHOCTb
YeJIOBEKa K Pa3HbIM YCIOBHUSIM OKpYXKaromieh cpenbl. Biusaue reorpadudeckoit cpep
u Aperida reHoB Ha MOP(HOIOTHIO U (PU3UOJIOTHIO YETTOBEKA.

MexaucIuIUIMHApHBIE METONIBI B (U3HYeCKOr (OMOIOTMYeCKO) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHAS AHTPOMOJIOTUSl M TMAaJCOaHTPONOJOTHSI YETOBEUECKUX MMOMYJISIIUN.
buocounanbHble HCCIENOBaHUS MPUPOABI YeJoBeKa. lcciaegoBaHume KO3BOIIOLIUN
OMOJIOTMYECKOTO U COLIMAIIBHOTO B YEJIOBEKE.

JleMoHcTpanuu

[Toptpersr: Y. lapBun, JI. JIuku, A.4. Porunckui, M.M. I'epacumos.

Tabmumer 1 cxembl: «MeToJbl aHTPOMOJOTHNY, «['OJIOBHOM MO3r UYEIIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHB), «CKENeT 4YeloBeKa M  CKEJNeT I[IUMIIaH3e»,
«PynuMeHThl W aTaBU3MbI), «JIBMXKyIIME CHJIBI aHTPONOTEHE3a», «IBOJIOLMOHHOE
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JPEBO YEJIOBEKa», K ABCTPAIONHUTEK», «UeToBEK yMenblit», «HeI0BeK MpIMOXOISIINN,
«JlenncoBckuii yenmoBek» «Heanmeprambip»y, «KpoManboHIb, «[Ipenku demoBekay,
«DTanbl HBOJTIOIUY YeTIOBEKay, «Packl uemoBekay.

OO0opynoBaHue: MyJsS KM OKaMEHEJIOCTEeH, MPEeAMETOB MaTepUalbHOM KyJIbTYpPHI
MIPEKOB YelioBeKa, penpoaykuuu (dotorpaduu) KapTUH ¢ MHQPOJIOTHYESCKUMHU U
OMONECKUMHI  CIOKETAaMH  MPOUCXOXKICHHS  YeJoBeKa, (QoTorpaduu  HaXOJIO0K
MCKOTIAaeMBIX OCTATKOB UEJIOBEKa, CKEJIET YeIoBeKa, MOJICNIb Yeperna YeIoOBeKa U ueperna
IIMMITaH3€, MOJICJh KHCTH YEJIOBEKa M KHUCTH IIMMIIaH3e, MOJCIHU Topca IPEIKOB
qJeIIOBEKa.

JlaGopatopHas pabota «l3ydeHne OCOOCHHOCTEH CTPOCHHS CKelieTa YelIoBeKa,
CBSI3aHHBIX C TIPSIMOXOXKICHACM.

[IpakTudeckas pabota «M3ydeHne 3KOJTOTHIECKUX aIallTalliil YEIOBEKay.

Tema 6. DOxkosoruss — Hayka O B3aHMOOTHOIIEHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CUCTEM C OKPYKAKOLIEH Cpeaoi

3apokneHue W pa3BuTHe dKojorum B Tpynax A. I'ymGonbara, K.®. Pynbe,
H.A. CeBepuosa, J. I'ekkens, A. Tencnu, B.H. CykauéBa. Pa3niesnsl u 3a1aun 3K0JI0THH.
CB$13b KOJIOTUH C IPYTUMH HAyKaMH.

Metoasl skosioruu. lloneBbie HaOMOAEHUA. OKCIEPUMEHTHI B  DKOJIOTHU:
IPUPOAHBIE U TaOopaTOopHbIe. MoAeInpoBaHUE B SKOJIOTUU. MOHUTOPHUHT OKpYyKatoen
Cpeabl: JIOKaJIbHBIN, peTHOHATBHBIN 1 I100aJbHbIN.

3HavYeHUe PKOJIOTUUYECKUX 3HAHUM IS 4eNIOBEKa. JKOJOTHUYECKOE MUPOBO33PEHHE
KaKk OCHOBa CBSI3€M YeNoBeYeCTBA C NpuUpoAoirl. DOpMUPOBAHUE HKOJOTHUYECKOMN
KYJBTYPBbI U KOJIOTUYECKON TPaMOTHOCTH HACETICHUS.

JleMoHCTpanuu

[Moptpetsi: A. I'ymGonbar, K.®. Pynse, H.A. Ceseprios, 2. I'ekkenb, A. Tercnu,
B.H. Cyxaués.

Tabmumel u  cxembl: «Pasnensl skonorum», «Metoasl skonorum», «Cxema
MOHUTOPHUHTA OKPYKAIOIIEN CPEIbD».

JlabGoparopHas paboTa «M3ydueHrue METOI0B FIKOJOTHUYECKUX UCCIICTOBAHUI.

Tema 7. OpranusMsl 4 cpeaa oOMTAHUS

DkoJsiornueckre (GakTopbl M 3aKOHOMEPHOCTHM uX JeicTBud. Kiaccuduxanus
JKOJIOTMYECKUX (DaKTOpPOB: aOMOTHYECKHE, OUOTHUYECKHE, aHTpOIoreHHnle. OO0mue
3aKOHOMEpPHOCTH  JIEUCTBHUSI  JKoOJIOTMUeCKUX  (akTtopoB. I[lpaBuno MuHHMyMa
(K. Inpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOHMOHTHBIC
OpTaHU3MBI.

AbGuotnueckue (axtopbl. CBeT Kak sKojorudeckuii daktop. JleiicTBue pa3HBIX
YYaCTKOB COJIHEYHOTO CIEKTpa Ha OPraHu3Mbl. DKOJOTHYECKUE TPYIIIbl PACTCHUN U
YKUBOTHBIX MO OTHOLICHUIO K cBeTy. CUTHaIbHAs PoJib cBeTa. POTONEPUOIU3M.

Temnepartypa kak sxosorudeckuii pakrop. JleiicTBrue TemMneparypsl Ha OpTraHU3MBbI.
[ToMKuIOTepMHBIE U TOMOWOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIC
OpTaHU3MBI.
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Brnaxnocts kak  skonorumueckuit  (akrop. IlpucrnocobneHuss — pacteHui
K TIOJJIep KaHmi0 BoHOTO Oanmanca. Kiaccudukanms pacTeHUi 10 OTHOIICHHUIO K BOJIE.
[Ipucnoco6ieHus >KMBOTHBIX K U3BMEHEHHUIO BOAHOTO PEXUMA.

Cpenpl oOuTaHMS OpPraHU3MOB: BOJIHAs, HA3eMHO-BO3JYIIIHAs,, TIOYBEHHAs,
rIyOMHHAs MOANOYBEHHAsI, BHyTpUOpTraHu3MeHHass. OU3nKo-XuMU4YecKre 0COOEHHOCTH
cpen obutanusi opranu3mMoB. [IprcmocobieHrst OpraHu3MOB K JKU3HH B PA3HBIX Cpeax.

buonornyeckue putmel. BHemHne n BHyTpeHHHE pUTMBI. CYTOYHBIC U TOAUYHBIE
putMbl. [Iprucnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHUM JKU3HH.

XKusnennsie popmbl opranuzmoB. [lonstue o xuzHeHHOU (opme. KuU3HEHHBIE
dbopMbl pacTeHHil: JepeBbsl, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpPAaBHI,
ONHOJICTHUE TpaBbl. JKu3HEHHBIC (OPMBI S>KHUBOTHBIX: THUIAPOOUMOHTHI, TEOOWOHTHI,
a’3poOnoHThl. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HU.

buotnueckue ¢dakTopel. Bumabl OMOTHYECKHX B3aMMOJICHCTBUI: KOHKYPEHIIWS,
XUITHAYECTBO, CUMOMO03 W ero ¢opmel. [lapa3suTusm, Koomeparus, MyTyajau3M,
KOMMEHCAJIM3M (KBapTUPAHTCTBO, HaxyieOHW4YecTBO). HeTtpoduueckue B3auMoaeicTBus
(Tommueckue, dopudeckue, dhadpuyeckue). 3HaUCHHE OMOTHUUECKUX B3aMMOJICHCTBUI
JUISL  CYIIECTBOBAHUS OPraHU3MOB B cpene oOurtaHus. [IpuHIMIT KOHKYPEHTHOTO
UCKITFOUCHHUS.

JleMoHCTpanuu

Tabmuubr u  cxembl: «Okosorudeckue (paxrtopb», «CBETOBOM  CIEKTpY,
«IKOJIOTUYECKUE TPYNIBl >KUBOTHBIX MO OTHOIIEHHUIO K CBETY», «TerioKpOBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE  JKUBOTHBIE», «DU3MOJIOTHYECKUE  aJlanTaluu
KUBOTHBIX», «Cpeibl 00MTaHUsI OpraHu3MOBY, «buosornueckue puTMbly, « Ku3HEeHHbIC
bopmbI pacTeHui, «Kn3HEeHHBIE bopmbI KUBOTHBIX), «Kocucrema
IIMPOKOJUCTBEHHOTO Jieca», «IDKOCHUCTEeMa XBOWHOTO Jiecay, «llemum mnuTanus»,
«XwumHanuecTBoy, «llapasutuzmy», «Konkypennusy, «Cumomnosy, «KommeHcammzmy.

Oo6opynoBanue: repOapuu pacTEHUN U KUBOTHBIX, IPUCTIOCOOTICHHBIX K BIUSHHUIO
Pa3IMYHBIX HKOJIOTHYECKUX (HAaKTOPOB, repdapuu CBETOIIOOMBBIX, TEHETIOOUBBIX H
TEHEBBIHOCJIMBBIX PACTCHHM, CBETOJMIOOMBBIC, TCHEIOOMBBIE W TEHEBBIHOCIHBBIC
KOMHATHBIE pacTeHHUs, TepOapuud W KOJJICKIIMHA TETUIOMIOOMBBIX, 3UMOCTOWKHX,
MOpPO30YCTOMYMBBIX PACTEHWH, dydela TMTUIl U 3Bepei, repOapuu pacTEeHWUIA,
OTHOCSIIUXCS K TUTpoduTam, kcepopuram, Me30puTaM, KOMHATHBIC PACTCHHSI JaHHBIX
TPYIII, KOJUICKIIMU >KUBOTHBIX, OOMTAIONIUX B Pa3HBIX Cpeliax, repOapuul M KOJJICKIIUU
pacTeHWH W JKUBOTHBIX, OOJIAIAIOIINX YEPTaMH TIPUCIIOCOOJEHHOCTH K CE30HHBIM
U3MCHCHHUSAM YCIIOBUW KU3HH, TepOapuyl M KOJUICKIIMA PACTCHHWH M IKUBOTHBIX
pPa3TUYHBIX KU3HEHHBIX (OPM, KOJUICKIIMH >KMBOTHBIX, YYAaCTBYIOIIMX B Pa3JTHYHBIX
OMOTHYECKHUX B3aMMO/ICHCTBHSIX.

JlaGopaTopHas pabora «BbIsBIeHHE MPUCIIOCOOICHUN OPraHWU3MOB K BIIHSHHUIO
CBETa».

JlaGopaTopHas pabora «BbIsBIeHHE MPUCIIOCOOTICHUN OPraHWU3MOB K BIIMSHHUIO
TEeMIIepaTypPhI».

JlabopaTopHas pabota « AHATOMUYECKHE OCOOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
oOUTaHUSY.
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Tema 8. Ikos10rusi BUAOB U MOMYJISIIUAI

DKOJIOTHUECKHE XaPAKTEPUCTHKU Tomymsaiuu. [lomymsius kak Owuosiormueckas
cuctema. Poyib HEOJHOPOJHOCTH Cpeibl, (U3MYECKUX OaphepoB M OCOOCHHOCTEH
OuoJIorMM BUIOB B (POPMHUPOBAHMHU MPOCTPAHCTBEHHOM CTPYKTYPHI TOIMYJISIUH.
OCHOBHBIC TIOKA3aTENM MOMYJIAIMUA: YACICHHOCTb, IIJIOTHOCTh, BO3PACTHAS U IOJOBAs
CTPYKTYpa, pOXKIa€MOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIUSL.

DKoJorM4ecKass CTpykTypa mnonyysinuu. OIlleHKa 4YHUCICHHOCTU MOMYJISLNH.
JlnvHaMukKa TONyJsIUUM U €€ peryasiuus. bHOTHYeCKHil MOTEHIUA TOMYJISAINH.
MojenvpoBaHue AMHAMUKH TONyIsiuuu. KpuBble pocTa YMCICHHOCTH TOMYJISILIHH.
KpuBsie BeDKUBaHUA. Perysiius yucaeHHOCTH TOMYJIAIUI: POk (DAKTOPOB, 3aBUCSIITNX
U HE 3aBHUCSIINX OT INIOTHOCTH. DKOJIOTHYECKUE cTpaTerun Buaos (I- u K-crparerun).

[TonsiTue 00 3K0JI0rMUEcKON HULIE BUAAa. MecTtooouTanne. MHOroMepHasi MOJIENb
skosornueckon Humu Jx.M. XatunmHCcoHa. Pa3mepel 3KOJIOTMYECKOW  HUIIM.
[loTeHuManbHAs U pealu30BaHHAsl HUIIIH.

Bun kak cucrema nomyssamnui. Apeansl BUAOB. BUIBI M UX )KU3HEHHBIE CTPATETUU.
DKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU MOBEACHUS M MHUIPAlMi KUBOTHBIX. buoliornueckne MHBa3UH
YYyKEPOJHBIX BUIOB.

JlemoHcTpanuu

[Toptpert: Ixx.1. XaTunHCOH.

Tabmuubl W cXeMbl:  «JKOJOTUYECKHE  XapaKTEPUCTUKU  TOMYJISAIHI,
«IIpocTpaHCcTBEHHAs CTPYKTypa HNOMYJALNNY, «Bo3pacTHele MUpaMuabl MOMYJISAIIUN,
«CKOpPOCTh 3aceseHus MOBEPXHOCTH 3€MIIM PA3IMYHBIMUA OpraHu3MamMmn», «Moaemnb
skonoruyeckor HumM Jx.M. XaTunHcoHay.

O6opynoBanue: repbapuu pacTeHUH, KOJUICKIIMH )KUBOTHBIX.

JlabopaTopHas padota «IIpucrnocoOiaeHust ceMsiH pacTEHU K pacCEICHUION.

Tema 9. DkoJiorusi c0001eCTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmecTBa opranu3mMoB. bruoieHo3 u ero ctpykrypa. CBs3U MEX]ly OpraHu3MaMu
B OMOILIEHO3E.

Oxocucrema kak oTkpeiTas cucrema (A.Jlx. Tencnu). OyHKIMOHATBHBIE OJOKHU
OpPraHu3MOB B JKOCHUCTEME: MPOAYLEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue
ypoBHU. Tpoduueckue 1ienu u cetu. Aouotudeckue 0J0ku d3kocucteM. [10UBbI U WUITbI
B SKocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTHH B 3KOCHCTEME.

OcHOBHBIE TIOKa3aTelu 3KocucTeMbl. bruomacca M mpoaykuusa. DKOJOTHYECKUE
MpaMUJIbl YUcesl, OMOMacChl U DHEPTUH.

Junamuxka sxocucmem. Kamacmpoguueckue nepecmpouxu. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccud. IlepBuuHbie u
BTOPUYHBIE CYKIIECCUM U WX NPUYHHBI. AHTPOMOT€HHBIE BO3JEHUCTBUS HA CYKIIECCHUMU.
KnumaxcHoe cooOmiectBo. buopasnooOpasue u moyiHoTa KpyroBopoTa BEIecTB — OCHOBA
YCTOMYMBOCTH COOOILIECTB.

[IpuposiHbIE 3KOCUCTEMBI. JKOCUCMEMbBL 03€D U peK. IKocucmemvl mopeu u
0Keano8. Ixocucmemvl MyHOp, 1eco8, Cmenel, nyCmbitb.
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AHTpOIOT€HHBIE AKOCUCTEMBI. ArposkocucTema. ArpoileHo3. Paznuuusa mexnmy
AHTPOIOT€HHBIMU U MTPUPOJHBIMHU YKOCUCTEMaMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojackas ¢uopa u
dayna. CuHaHTpOmHM3amMsi TOPOACKOW (ayHbl. bronormdeckoe W XO3SMCTBEHHOE
3HAYEHUE arpO’KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (POPMHUPOBAHUS OCHOBHBIX  B3aMMOJCHCTBUN  OpPraHU3MOB
B DKOCHCTEMaX. Pojib Kackaonozo 3gpghekma u 8u006-30uhuxamopos (Kiouesolx 61U008)
8 ynukyuonupogarnuu sxocucmem. IlepeHOC PHEPTHH U BEIIECTB MEXAY CMEXKHBIMU
HKOCUCTEMaMHU. Y CTOMUMBOCTh OPTraHW3MOB, MOMYJALHNA M SKOCUCTEM B YCIOBHSIX
€CTECTBEHHBIX U aHTPOIOTC€HHBIX BO3JEHCTBUM.

Mexanuzmvl 6030eticmeusi 3a2psA3HeHUll Pa3HbIX MUN08 HA CYOOPSAHUIMEHHOM,
OP2AHUIMEHHOM, NORYJIAYUOHHOM U IKOCUCIEMHOM YPOBHSX, OCHOBbL IKON02UUECKO20
HOPMUPDOBAHUSL  AHMPONO2EHHO20  6o30eticmaus.  MeTojolorusi ~ MOHMTOPHHTA
€CTECTBEHHBIX U AHTPOIIOTE€HHBIX SKOCUCTEM.

JleMoHCTpanuu

[Toptpet: A.Jlx. Tencnu.

Tabnuupl u cxembl: «CTpyKTypa OHOIIEHO3a», «IKOCHCTEMAa IMIMPOKOIUCTBEHHOTO
jgecay, «JKOCHCTeMa XBOWHOTO Jecay, «DyHKIIMOHAJIbHbIE TPYNIbl OPraHU3MOB
B dKOcucTeMe», «KpyroBopoT BelIecTB B dkocuctemey, «llenu nutanus (macrOumHasi,
JNETPUTHAS)», «IJKOJOTUYECKas TMHUpaMUlia 4YHUCEeD», «IKOJOTHYEeCKas MHUpaMHa
onomMaccel», «JKoJorhyeckas mnupamuga osHeprum», «OOpazoBaHue 00J0Tay,
«llepBuuHas cykueccusi», «BoccTaHOBIIEHHE Jieca MOCHE TMoXKapay, «IKOCHUCTEMaA
o3epa», «ArpoueHo3», «KpyroBopoT BEHIECTB UM MOTOK SHEPrUU B arpolEHO3e»,
«IIpumepnl ypOOIKOCUCTEM.

OOGopynoBanue. repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, uUydeyia MTHUI] U
3Bepel, repOapuu KyJbTYPHBIX M JAUKOPACTYIIMX PACTCHHM, akBapuyM KakK MOJCIb
9KOCHUCTEMBI.

lIpakmuueckas paboma «VI3ydyenue u onrucaHue ypoO3IKOCUCTEMBD.

Jlabopamophnas _paboma «W3yueHue pazHOOOpa3us MEJIKUX TMOYBEHHBIX
YJIEHUCTOHOTHX B PA3HBIX HIKOCUCTEMAX.

Ixckypcus «IKCKYpCUs B THTUYHBINA OnoreorieHo3 (B 1yopaBy, Oepe3HsIK, CIbHUK,
Ha CyXOJIOJIbHBIN WJIM MOMMEHHBIN JYyT, 03€p0, OOJIOTO)».

IDKcKypcus « IKCKYPCHsl B arpodKOCHUCTEMY (Ha IMOJI€ WK B TETTUYHOE XO3SICTBO)».

Tema 10. Buocdepa — rinodanbLHas IKOCHCTEMA

buocepa — oOmermanerapuas o6omouka 3eMiu, Ta€ CYIIECTBYeT WIIH
CylllecTBOBaJia >XKW3Hb. Pa3BuTme mpesactaBieHuil o Omocdepe B Tpymax I. 3rocca.
VYuenne B.U. Bepranckoro o omochepe. O6mactu O6mochepsr u e€ cocraB. JKuBoe
BEIECTBO Ouochepsl U ero PyHKITUH.

3aKOHOMEpPHOCTH cyIiecTBoBaHusl Ouocheprl. OcobenHoctn Ouochepsl Kak
r00anbHOW 3KOCUCTEMBI. JlMHamuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIICCTB U OMOT€OXMMHUYECKHE IHKIBI (yriepojaa, a3oTa). PUTMHYHOCTH SIBICHHMA
B Ouocdepe.
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3onansHOCTH OMOchepsl. [lonsitue o 6mome. OCHOBHBIE OMOMBI CyIIH: TYHIIpAa,
XBOWHBIE JIECA, CMEUIAHHBIE W MIMPOKOJMCTBEHHBIE JIeCAa, CTEIH, CABAHHBI, ITYCTHIHH,
TPOMMUYECKHUE JIECa, BHICOKOTOPhs. Kimmar, pacTUTENbHBIA U KUBOTHBI MHUp OMOMOB
CyLIN.

CtpykTypa M (QYHKIHS KMUBBIX CHUCTEM, OIEHKAa WX PECYpPCHOrO TMOTCHIMANIA U
ouochepHbIX (PYHKITUH.

JlemoHcTpanuun

[Toptpetsr: B.W. Bepnaackuid, 9. 31occ.

Tabmumsr u cxemsl: «l'eochepst 3emnm», «KpyroBopoT azora B mpupoe»,
«KpyroBopor yriepoma B npupone», «KpyroBopoT KHCIOpOJAa B IPUPOIEY,
«KpyroBopoT Bojbl B mpupojie», «OCHOBHbIE OMOMBI cylny, «KinMarnueckue mosica
3emmm», «Tynnpa», «Taiiray, «Cmemannsii Jsecy, «lLIMpOKOIUCTBEHHBIN JiECH,
«Crenby, «CaBanHay, «Ilycteiasy, « Tponnueckuit necy.

Ob6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUU YKUBOTHBIX.

Tema 11. YesnoBek u oOKpy:Kamomas cpeaa

DKOJIOTUYECKUE KPU3KUCHI U UX MpUUYMHBL. Bo3neiicTBue yenoBeka Ha Ouocdepy.
3arpsi3HEHME BO3YIIHOM cpelbl. OXpaHa Bo3yXa. 3arpsi3HeHHe BOAHOU cpenbl. OxpaHa
BOJHBIX pecypcoB. Paspymenne mousbl. OXpaHa IOYBEHHBIX peCcypcoB. M3meHeHume
KJIIMATa.

AHTpPOIIOTEHHOE BO3JCHCTBUE HA PACTUTENBHBIM M KMUBOTHBIM Mup. OxpaHa
PacTUTENBHOTO U KUBOTHOTO Mupa. OCHOBHBIE IPUHIIMIIBI OXpaHbl MPUPOAbl. KpacHsie
kHuru. Oco6o oxpansiemble npupoansie Tepputopun (OOIIT). boranndeckue caapl 1
300JI0TMYECKUE MTAPKU.

OCHOBHBIE TPUHIMUIB YCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA M IPHUPOIBL.
PannonansHOE€ MPUPOIONOJIB30BAHUE W COXpPAaHEHHWE OMOJIOTMYECKOro pa3zHooOpaszus
3emun. OO1IME 3aKOHOMEPHOCTH II00ATBHBIX SKOJOTUYECKUX KpU3UCcoB. OCOOEHHOCTH
COBPEMEHHOI'O KPU3MCA U €r0 BEPOSITHBIE MTOCIIEICTBHS.

Pa3BuTre METOIOB MOHUTOPUHIA PAa3BUTHUSL OMACHBIX TEXHOT€HHBIX MPOLECCOB.
Cucmemusie uccnedosanus nepexooa K pecypcocbepezaroujeli u KOHKYpeHmocnocooOHou
oHepeemuke.  buonocuueckoe  pasmoobpasue u  obuopecypcvl.  Hayuonanvuoie
uHgopmayuonHvle cucmemvl, obecneuusarowjue 00OCMyn K UHGopmayuu no cocmosHuio
omoenbHblX 6U008 U skocucmem. OCHOBbL IKOpeaburumayuy dKocucmem u cnocooos
O0opbOBI ¢ buonogpexcoenusmMuY. Pexoncmpykyus MopcKux u Ha3eMHbIX IKOCUCHIEM.

JleMoHcTpanuu

Tabmuiel 1 cxeMbl: «3arpsisHeHre atMocdepbl», «3arpsisHeHHE THUAPocheps,
«3arpsizaenue nouBb», «llaparKoBEI 3P dexT», «Ocob0 oxpaHseMble MPUPOTHBIE
TeppuTopumn», «Moieau ynpaBisieMoro MUpay.

O6opynoBanue: ¢hoTorpaduu oxpaHIeMbIX paCTCHUHN U )KUBOTHBIX KpacHoi KHUTH
Poccuiickon ®enepannn, KpacHoi KHUTH pErHOHA.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
ITO BUOJIOT'MN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TPEOOBAHUS K PE3yJIbTaTaM OCBOEHUS O0y4arOIIMMUCS
nporpaMm cpeiHero oOmiero oOpa3oBaHUs: JIMYHOCTHBIC, METaNpeJAMETHbIE U
IpEIMETHBIE.

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOEHHUS MPOTPaMMbI IO OHOJIOTHH
BBIJICJICHBI  CJIEAYIOIIME COCTABISIONIME: OCO3HAHHE OO0YYaloIUMHUCSI POCCUMCKON
IPAXKIAHCKOM HMJIEHTUYHOCTH — TFOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIIBHOCTH M
CaMOOTIPE/ICIICHUIO, HAIMYME MOTHBAIMU K OOY4YEHHUIO OMOJIOTUH, IEJICHANPABICHHOE
pa3BUTHE BHYTPEHHHUX YOEKIEHUW JMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAJAMIMA  pa3BUTHUA  OMOJIOTMYECKOTO  3HAHUSA, TOTOBHOCTH
U CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCA B CBOEH JESATEIBHOCTU IEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIUMHU CHUCTEME OHOJIOTHYECKOTO 00pa3oBaHMUs,
HAJIMYME TPABOCO3HAHUS SKOJOTUYECKOM KYJbTYpPbhl, CIIOCOOHOCTH CTaBUThH IIEIU H
CTPOUTH KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPaMMbl MO OHOJIOTMH JTOCTHUTAIOTCS

B  €IUHCTBEYyuYeOHOMU M BOCHUTATEIBLHON  JEATENBHOCTH B  COOTBETCTBUU
C TPAAUITMOHHBIMU POCCUHUCKUMU COIMOKYIBTYPHBIMHU, HCTOPUUYECKUMH U TYXOBHO-
HPABCTBEHHBIMU I[EHHOCTSMH, TPUHATHIMU B OOIIECTBE NpaBUJIaMU U HOpPMaMH
NOBEACHUS M CIOCOOCTBYIOT MIpOLIECCaM CaMOIIO3HAHMS, CAMOBOCIHMTAHHS U
CaMOpa3BUTHS, PA3BUTHUSI BHYTPEHHEU MO3UIIMM JIMYHOCTH, MATPUOTU3MA U YBaKEHUS

K 3aKOHY U MPaBOMOPSJIKY, YEJIOBEKY TPyAa U CTApIIEMy MOKOJIEHUIO, B3AUMHOTO
yBaKEHMS, OEpPEKHOrO0 OTHOUIEHUS K KYJIbBTYPHOMY HACJCAUI0 U TPATULIUIM
MHOTOHAIMOHAIILHOTO Hapoaa Poccuiickort @enepaunu, Ipupoae U OKPYKaroIeH cpee.

JInyHOCTHBIE pPe3ybTaThl OCBOEHHUS y4eOHOro mpeamera « buosorus» g0 KHbBI
OTpaXaTh TOTOBHOCTh M  CIIOCOOHOCTh  OOYyYaroImMXCsl ~ PYKOBOJICTBOBAThCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIMENW  JIMYHOCTH, CUCTEMON  I[EHHOCTHBIX
OpUEHTAIUM, MO3UTUBHBIX BHYTPEHHUX YOCKACHUMN, COOTBETCTBYIOIIUX TPATUIIMOHHBIM

LIEHHOCTSIM POCCUICKOTO OOIIECTBA, pACIIMPEHUE >KU3HEHHOTO OIbITa M OMbITAa
NEATEIbHOCTU B MPOIECCE peaau3allid OCHOBHBIX HAMPAaBJICHUN BOCIUTATEIIBHOU
JEATEeIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpakaaHCKOro BOCIIUTAHUSI:

C(OPMHUPOBAHHOCTD TPAXKIAHCKOW MO3UIMKA OOYy4aloMIerocss KakK aKTHUBHOTO H
OTBETCTBEHHOTO WJIEHAa POCCHHCKOTO O0IIEeCTBa;

OCO3HAHHME CBOMX KOHCTHTYIIMOHHBIX IPaB M OOSI3aHHOCTEH, YBaXKCHHE 3aKOHA
Y TPABOTIOPSI/IKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH IEATCILHOCTH MPHU CO3JAaHUU Y4YCOHBIX
IPOCKTOB, PEIICHUU YUYECOHBIX U MO3HABATEIBHBIX 33]1a4, BHITOJHCHUN OMOJIOTMYCCKIX
IKCIEPUMEHTOB;
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CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO MO3MUIIMIO MO OTHOIICHUIO K SIBJICHHSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHUE YUYUTHIBATb B CBOUX JIEUCTBUSX HEOOXOJIMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIOAEH C pPa3HBIMU YOEXKICHUSMHU, KYJIbTYPHBIMU IEHHOCTSIMU U
COLIMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
MTO3HABATEIIbHBIX U MCCIEA0BATENBCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOLIECHUS! K MHEHUIO
ONIMOHEHTOB MPHU OOCYKIEHUU CIIOPHBIX BOIMPOCOB OMOJIOTMYECKOTO COJIEPIKaHMUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUS:

c(OPMUPOBAHHOCTh POCCUHCKON TpaKAAHCKOW WAEHTUYHOCTH, MaTPUOTU3MA,
YBaXEHUS K CBOEMY HApOJay, YyBCTBAa OTBETCTBEHHOCTH mepes PoauHoil, ropaoctu
3a CBOM Kpai, CBOWO PoauHy, CBOM SI3bIK M KyJIbTYpYy, IpPOLIOE W HACTOSILIEE
MHOTOHallMOHaIBbHOTO Hapoaa Poccnu;

LEHHOCTHOE OTHOILIEHUE K IPUPOJHOMY HACIEAUI0 W NaMATHHUKaM IPHUPOBI,
JNOCTHKEHHSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKUX YUYEHBIX B CTAHOBJICHHE U pPa3BUTHE
OMOJIOrMH, TOHUMAHUS 3Ha4Y€HUs1 OMOJIOTMU B MO3HAHWU 3aKOHOB IPUPOJIbI, B JKU3HU
YeJIOBEKAa U COBPEMEHHOTO OOIIECTBA;

uaenHas yO0exAEHHOCTb, TOTOBHOCTh K CIYKEHHI0O M 3ammure (OreyecTsa,
OTBETCTBEHHOCTH 3a €ro CyAb0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:
OCO3HaHUE JTYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEICHUS;
CIIOCOOHOCTh  OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAaHME JIMYHOTO BKJIaJla B IIOCTPOCHHE YCTOMYMBOIO  OYyayIIEro;
OTBETCTBEHHOE OTHOLICHUE K CBOMM POAUTEISAM, CO3IaHUI0 CEMbU HAa OCHOBE
OCO3HAaHHOTO MPUHATHUS LEHHOCTEH CEMEHWHOW KU3HHU B COOTBETCTBUU C TPATULIUSIMHU

HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

JCTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYas OSCTETHKY OBbITa, HAy4dHOTO H
TEXHUYECKOI'0 TBOPYECTBA, CIIOPTA, TPY/ia, OOMIECCTBEHHBIX OTHOIICHHUH;

MOHMMAaHHE AMOILMOHAIBHOIO BO3IACHCTBHS JKHBOH MPUPOALI U €€ IIEHHOCTH,

TOTOBHOCTB K CAMOBBIPAYKCHHIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE TIPOSIBIIATh
Ka4yeCTBa TBOPUYECKOM TUUHOCTH,

5) dpuznyeckoro BocnuTaHusi, GopMHUPOBAHUSA KYJIbTYPHI 310POBbS U
IMOIUOHAJIBLHOTO 0JIATONOTYYHS:

MMOHMMAaHUE W pean3alys 370pOBOro u 0e3omacHOro odpasa KU3HHM (30POBOE
MUTaHWe, COOJIFOJICHHE THUTHEHWYSCKUX TMPaBUJ U HOPM, COATaHCHPOBAHHBIH PEXUM
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3aHATUN U OTIBIXA, PETYysipHas (U3NYeCcKasi aKTUBHOCTh), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETCHTHOTO OTHOUICHHS K COOCTBEHHOMY (U3NYECKOMY U TICUXHYECKOMY
3/I0pOBBIO;

NOHMMaHUE LEHHOCTU MpaBWJI UHIUBUAYAJIbHOTO U KOJUIEKTUBHOTO O€3011aCHOTO
NOBEACHUS B CUTYALMSIX, YITPOKAIOIIUX 3J0POBBIO U KU3HH JIFOJIEH;

OCO3HaHUE TIOCIEACTBUA UM HENPUATHS BPEIHBIX MPUBBIUEK (YHOTpeOIeHUs
AJIKOT0JIsl, HAPKOTUKOB, KypEHUs);

6) TPyA0BOr0 BOCTIMTAHMSA:

TOTOBHOCTb K TPY/ly, OCO3HAHKE IIECHHOCTH MAaCTEPCTBA, TPYI0II00HE;

FOTOBHOCTh K AaKTUBHOM JEATEIbHOCTH TEXHOJOTHYECKOM U COLMAIbHOU
HaIpaBJIICHHOCTH, CIIOCOOHOCTh WHHUIMUPOBATh, IUIAHUPOBATh M CaMOCTOSATEIIBHO
BBITIOJTHATD TAKYIO JEATEIIbHOCTD;

UHTEpPEC K pas3UyHbIM cdepaM NpoPeCcCHOHAIBHON JACSTENbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIN BBIOOP Oynymied npodeccun U peain30BbIBATH COOCTBEHHBIC
YKW3HEHHBIE TIJIaHbI,

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH
BCEH JKU3HU;

7) 3K0JIOTHYeCKOr0 BOCTIMTAHHUSI:

AKOJIOTMYECKHU II€JI€CO00Pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOUYHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CYIlIECTBOBAHUS;

MOBBIIIIEHUE  YPOBHS  DKOJOTMUECKOW  KyJbTYpbl: MPUOOPETEHUE  OMbITA
IJIAHUPOBAHHUS MOCTYNKOB U OLEHKHA MX BO3MOXKHBIX IMOCIEACTBUN JJISI OKPYKAIOUIEH
cpenpl;

OCO3HAHHUE TJI00ATBLHOTO XapaKTepa HIKOJOTUUECKUX MPOOJIeM U MyTEeH UX pelieHus;

CIIOCOOHOCTH MCNOJIB30BATh MPUOOpPETaEMbIe TPU U3YUYEHUH OUOJIOTUH 3HAHUS U
YMEHHUS TIPU PEIICHUH NpOoOJIeM, CBSI3aHHBIX C PAllMOHABHBIM MPUPOIONIOIH30BaHUEM
(coOmoieHue TpaBWJI TMOBEACHUS B TMPUPOJE, HAIMPABICHHBIX Ha COXPAHEHUE
paBHOBECHSI B SKOCUCTEMAaX, OXPaHy BUIOB, SKOCUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE IEUCTBUM, MPHUHOCSIIMX BpEI OKPYKAKOMIEH NPUPOIHOU
cpene, yMEHHE TMPOTHO3MPOBATH HEOJATONPUSATHBIE HKOJIOTHYECKUE TIOCIESACTBUS
MPEANPUHUMAECMBIX JICUCTBUN U TIPEIOTBPAIATh UX;

HaJIMYUE PA3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOW KYJIBTYPHI,
OIbITA JEATEIBHOCTH JIKOJIOIMYECKON HANPABICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
MMM B TIO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLIMAJIbHOW IPAKTUKE, TOTOBHOCTH K
YYaCTHIO B MPAKTHYECKOU JESATEIBHOCTH SKOJIOTUUECKON HANPABICHHOCTH;

8) MeHHOCTH HAYYHOT0 MO3HAHUSI:
cOPMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKHM W OOIIECTBEHHON NPaKTHKH, OCHOBAHHOI'O Ha JIUAJIOTe KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO MECTa B MOJUKYJIBTYPHOM MHPE;
COBEPIIEHCTBOBAHUE S3BIKOBOM M YHMTATEIbCKOM KyJIbTYPHl KaK CpEacTBa
B3aUMOJICHCTBHS MEXKTY JIFOIbMHU M ITO3HAHHS MUPA;
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MOHUMaHUe crieupUKN OMOJIOTUH KaK HayKH, OCO3HAHUS €€ posiu B (popMHUpOBaHUU
palMOHATBHOTO HAYyYHOTO MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO  MPEICTaBICHUS
00 OKpy’XarollleM MUpE KaK O €IUHCTBE MPUPOJIbl, YEJIOBEKA U OOIIECTBA, B IO3HAHUU
IPUPOJIHBIX 3aKOHOMEPHOCTEH M pEIICHUH TPoOJIieM COXpaHEHHs MPUPOTHOTO
paBHOBECHS;

yOeXKAEHHOCT, B 3HAYMMOCTH OWMOJOTHHM IS COBPEMEHHOW ITUBUIIM3AINH:
o0Oecrie4eHUss HOBOTO YpPOBHS Pa3BUTUS MEIUIIMHBI, CO3/aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pEIIaTh PECYPCHbIE MPOOJIEMbI Pa3BUTHUS YEIOBEUYECTBA,
noucka TyTed BBIXOJA W3 TJOOATBHBIX JKOJOTUYECKUX NpoOsieM U obecreueHus
nepexoja K yCTOWYMBOMY pPa3BUTHIO, PALMOHAIBHOMY MCIIOJIB30BAHMIO HPUPOIHBIX
pecypcoB U (hOPMHUPOBAHHIO HOBBIX CTaH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJIyYEHUU OMOJIOTUYECKUX 3HAHUM B LIEJSX MOBBIIMICHUS
oOmiel KynbTypbl, €CTECTBEHHO-HAyYHOM TI'pPaMOTHOCTH, KaK COCTaBHOW YacTu
(YyHKIHMOHAIBHOM TIpaMOTHOCTM oOOydarommxcs, (opMupyeMod 0pH H3yYEHUU
OMOJIOTHH;

NOHMMaHUE CYIIHOCTH METOJOB IO3HAHMs, HCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCTOJh30BaTh MOJy4YaeMble 3HAHMS JIJIS aHAJIM3a U OOBSICHEHUS
SIBJICHUI OKpPY)KAIOIIET0 MHUpa U MPOUCXOJAUIMX B HEM U3MEHEHUH, YMEHUE JenaTh
000CHOBaHHbIE 3aKIIOYCHHUs] Ha OCHOBE HAYYHBIX (DaKTOB M HMMEIOMIMXCS JaHHBIX
C IIETBIO MTOJTYYEHUs JJOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENTFHO MCTIOIB30BaTh OMOIOTUYECKUE 3HAHMS JIJISI PEILICHUS
po6JieM B PeabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAaHWE [EHHOCTH HAYYHOH JEeSTeNbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
IPOEKTHYIO M UCCIIEI0BATENbCKYIO JEATENbHOCTh UHINBUYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHUIO U CaMO00pa30BaHUIO,
K aKTUBHOMY TIOJTyY€HHUIO0 HOBBIX 3HAHUI 1O OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIbTATDBI

MeramnpeaMeTHbie pe3yibTaThl OCBOCHHUS yueOHOro mpeamera «buosorus»
BKJIIOYAIOT:  3Ha4YUMMble Uil  (OpPMUpPOBAHMS  MHPOBO33pPEHUS  OOyYaromuxcs
MEXKIUCHUIUIMHAPHBIE  (MEXKIPEIMETHBIC) OOIeHAyYHbIE TMOHSATUS, OTpakKarollnue
I[EJIOCTHOCTh HAyYHON KapTUHBI MUPA U CHIEIU(DHUKY METOAO0B IMO3HAHHUS, UCTIOIh3YEMBIX
B €CTECTBEHHBIX HayKaxX (BEIIECTBO, PHEPTHs, SIBJICHHUE, MPOIECC, CUCTEMa, HAYYHBIH
dbakT, MNPUHIUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHNE,
HaOJII0/ICHNE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHE); YHUBEPCAIbHbIC yUeOHbIC ICUCTBUS

(mo3HaBaTeIbHBIC, KOMMYHUKATHBHbBIC, PETYJISTUBHEIC), o0ecIeunBaroIIe
dbopmupoBanre (PYHKIMOHATBHOW TPAMOTHOCTH ¥ COIMAIBHOW  KOMIIECTEHITUU
00yJaroIIMXCs; COCOOHOCTH 00yYaroIMXCs HCII0JIL30BaTh OCBOEHHEIE

MEXIUCITUTUTMHAPHBIE, MHPOBO33PEHUYECKHUE 3HAHWS W YHUBEpCAJbHBIE Y4YeOHBIC
JICICTBYS B IO3HABATEIBHON U COIMAIILHOW MTPAKTHUKE.
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B pesynbrare m3yueHuss OMOJOTMM HAa YPOBHE CPEAHETO OOIIero oOpa3oBaHUS
y oOyuarorierocss OyayT cpOpMHpPOBaHbI MMO3HABATEIbHBIC YHHBEPCAIbHBIC Y4YCOHBIC
JICHCTBUS, KOMMYHHUKATUBHBIC YHUBEPCAIbHbIC YUCOHBIC JCHCTBHUS, PETyJIATHBHBIC
YHHUBEpCAJIbHBIC yUeOHBIC ICHCTBHSI, COBMECTHAS JICATEIIHHOCTD.

Ilo3HaBaTesbHbIC YHUBEpPCAJbHbIE Y4eOHbIC ACHCTBUS
ba3oBbie 1oruyecKkue JeHCTBUA:

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

UCIOJIb30BaTh NPU OCBOCHUM 3HAHUN NMPUEMBI JIOTUYECKOTO MBIIIICHUS (aHAIM3a,
CUHTE3a, CPaBHEHMUSI, KJTacCHU(UKAITIH, 000OIICHMS ), PACKPBHIBATH CMBICT OMOJIOTMUIECKUX
HNOHATUN (BBLACNATh UX XapaKTepHbIE MPU3HAKM, YCTAaHABIMBATh CBA3M C APYTHMHU
MOHSATUSIMHU );

ONPENENATh LENH JEATEIbHOCTH, 3a7aBasi apaMeTpbl U KPUTEPHUH UX JOCTUKEHUS,
COOTHOCHUTB PE3YyJIbTAThI IESITEIbHOCTHU C MOCTABIEHHBIMU LEISIMU;

HCIIOJIb30BaTh OMOJIOTMYECKUE TIOHITHS JIJIs1 00BsICHEHUS (DAKTOB U SIBJICHUH KUBOU
IPUPOABL;

CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHAYKTUBHBIE, AENYKTUBHBIC, 10 aHAJIOTUN),
BBIIBIISITH 3aKOHOMEPHOCTH M IIPOTHBOPEYMS B PACCMATPUBAEMBIX SIBICHMSIX,
(GopMyIMpOBaTh BHIBO/BI M 3aKIIOUYCHMS;

OPUMEHATh CXEMHO-MOJIEIBHBIE CPEJICTBA Ui IPEIACTABICHUS CYIIECTBEHHBIX
CBA3€H M OTHOILLIEHUN B U3y4aeMbIX OMOJIOIMYECKUX OOBEKTaX, a TAKXKE MPOTHBOPEUUI
Pa3HOTO poJia, BBISIBICHHBIX B Pa3IMYHbIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaThiBaTh IIJIaH pEIIEHUs NpoOJeMbl C Y4ETOM aHaIu3a HMEIOIIMXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JAESITEIBHOCTh, OLICHUBAaTh COOTBETCTBUE PE3YJHTATOB
LEJISIM, OLIEHMBATh PUCKHU MOCIIEICTBUNA I€ATEIbHOCTH;

KOOPAMHUPOBATH U BBIMOJIHATH padOTy B YCIOBHSX PeajbHOr0, BUPTYaJIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJECHCTBHUS;

pPa3BUBATh KPEATUBHOE MBILIJIEHUE MPU PEILICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble uccienoBare/ibCKue 1eMCTBUS:

BJIaJICTh HaBBIKAMHU YYEOHO-HCCIIEIOBATEILCKOM M TPOCKTHOM JEATEIbHOCTH,
HABBIKAMH Pa3peIIeHUs MPooOieM, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOATEIIEHOMY
MOMCKY METOJOB PEIICHUS] MPAKTUYECKUX 3a7ay, MPUMEHEHHUIO PA3JIUYHBIX METOJO0B
MTO3HAHUS;

HCIOJI30BAaTh PA3JIMYHbIE BUABI IEATEIBHOCTH I10 MTOJYYEHUIO HOBOTO 3HAHUSI, €TI0
WHTEpIpEeTaluu, MPeoOpPa30BaHUIO U MPUMEHEHUIO B YUCOHBIX CUTYAIIUSIX, B TOM YHUCIIE
MIPU CO3/IaHUM YYEOHBIX U COLIMAIBHBIX TPOCKTOB;

dbopMupoBaTh HAay4YHBI THUIl MBIIUICHUS, BJAJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHITUAMU U METOHAMU;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BATEILHOMN IEATETLHOCTH
Y )KU3HEHHBIX CUTYalHsIX;
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BBISIBJISITh PUYUHHO-CIICJICTBEHHBIE CBSI3U U aKTYaJIM3UPOBAThH 3ajauy, BbIJBUTaTh
TUNoTe3y €€ peuieHus, HaX0IUTh apryMEHTHI JUIsl I0Ka3aTeIbCTBA CBOMX YTBEPKICHUMH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PEIICHHUS;

aHaJM3UPOBATh MOJYUYCHHBIE B XOJE PEIICHUS 3aJayd PE3yIbTaThl, KPUTHUECKU
OIICHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CHUTyallMsiM, OIICHMBAaTb MNPUOOPETEHHBIA  OIBIT;,

OCYIIECTBJIATH LIeJICHANIPABICHHBIN MOUCK MEPEHOCa CPEACTB U CIIOCOO0B ACHCTBUS
B Ipo(hecCUOHATIBHYIO CPEY;

yMETh TMIEPEHOCUTh 3HAHWA B IIO3HABATEIBHYI0O W MPAKTHUUECKYIO 00JacTH
KU3ZHECATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEAMETHBIX 001acTel;

BBIJIBUTATh HOBBIC UJIEU, TTPEJIaraTbh OPUTHHAIBHBIE MIOJIXO/Ibl U PEIICHUS, CTABUTh
poOJIeMBbI U 3a/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undpopmanumeii:

OpUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHMKAX HH(OpManuu (TEKCTE Y4eOHOTo
0coOMsl, HayYHO-TIOMYJISIPHOM TUTEpaType, OMOJIOTHYECKUX CIOBApsIX U CIIPaBOYHUKAX,
KOMIBIOTEPHbIX 0a3ax JaHHbIX, B VHTepHeTe), aHanuM3UpoBaThb HH(POPMALIHIO
Pa3IMYHBIX BUAOB U (GOPM MPEICTABICHUS, KPUTHUECKH OIICHUBATH €€ TOCTOBEPHOCTD U
HEMPOTHUBOPEUUBOCTH;

(opMyIHUpPOBATH 3aIPOCH U IPUMEHSITH Pa3IMYHbIE METO/IbI IIPU MOUCKE U 0TOOpE
Ouonornueckoi HHPpopMaIu, HeoOX0IUMOU [ BHIOJIHEHUS yUEOHBIX 3a/1ay;

npuoOpeTaTh  OMBIT  WCHOJB30BaHUS  WHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTHM, COBEPUICHCTBOBATH KYJIbTYPY AKTUBHOTO MCIIOJIB30BAHMS Pa3IMYHbIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMPATh ONTUMAJIBbHYIO (hOpMY MpeaCTaBIEHUSI OMOIOTMYECKOM
uHdopmaruu (cxeMbl, rpaduKy, TUarpaMMbl, TAOIHIIBI, PUCYHKH U JIPYTOE);

HCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEICTBA MPHU pabOTe ¢ OMOIOTHYECKOM
uHbOpMaIMel: MPUMEHATh XUMHUYECKHe, (PU3MUECKHe M MaTeMaTH4YeCKHe 3HAKU U
CUMBOJIBI, (hOPMYJIBI, a00pEeBHATYPY, HOMEHKIIATYPY, UCIIOIb30BaTh U MPEOOPa30BHIBATH
3HAKOBO-CUMBOJINYECKUE CPECTBA HATJISTHOCTH;

BJIa/ICTh HAaBBIKAMHU PACIO3HABAHMS W 3aAIIUTHI MHPOpPMAIH, WH()OPMAIIMOHHON
0€30I1aCHOCTH JIMYHOCTH.

KoMmyHuKkaTUBHBIE YHUBEpPCAJbHbIE Y4eOHbIE JAeiiCTBUS

OO0menne:

OCYIIECTBIIATh KOMMYHHUKAIMH BO BCeX cdepax >KU3HH, aKTUBHO YYaCTBOBATh
B AMaJOre WM OUCKYCCHH II0 CYIIECTBY OOCYXmaeMoil TeMmbl (YMCHHE 3a1aBaTh
BOIIPOCHI, BBICKA3bIBATh CY)KIECHUS OTHOCUTEIHHO BBIIIOJHEHHS IIpeIaracMoil 3a1aum,
YYUTBIBATH MHTEPECHI U COTJIACOBAHHOCTD MO3UIMI JAPYIMX YYACTHHKOB TUAJIOTA WITH
JTCKYCCHH);
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pacmo3HaBaTh HEBepOalbHBIE CpeAcTBa  OOIIEHWS, TMOHUMATh 3HAYCHHE
COIMAIBHBIX 3HAKOB, MPEIMOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHTYaIlUd, YMETh
cMATYaTh KOH(GIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh Pa3JIMYHBIMU CHOcoO0aMu OOIIEHUS W B3aUMOJCHCTBHS, IOHUMATh
HaAMEpEHUs IPYTUX JIOJEeH, MPOSBIATh YBAXUTEIBHOE OTHOIIEHHE K COOECETHUKY U
B KOPPEKTHOU PopMe (hopMyTupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB.

CoBMecTHasI 1€ATEJIbHOCTD:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW U MHIUBUIYaTIbHOU pabOTHhI
IIPY pEIIeHUN OMOJIOTUYECKON TTPOOIeMBbl, 000CHOBBIBATH HEOOXOIMMOCTh MPUMEHEHUS
TPYIIOBBIX (HOPM B3aMMOJICHCTBUS MPU PEIICHUH YU4eOHOU 3a1auu;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JIEUCTBUM C YUETOM OOIIUX MHTEPECOB
Y BO3MO>XHOCTEMN KaXKJIOTO YJI€HA KOJUIEKTHUBA;

NPUHUMATH L€ COBMECTHOU JAEATEIbHOCTH, OPTraHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBUSA MO €€ IOCTHKEHUIO: COCTABIIATH IUIAH JICUCTBUM, PACTIPEICIISITH POJIA C YIETOM
MHEHUN yYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM padOThI;

OIICHMBATh Ka4€CTBO CBOETO BKJIAJa M KaXKJOrO0 yYaCTHUKAa KOMaHJIbl B OOIIMIA
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE IPOEKTHI, OLIEHUBATh MAEU C T[O3UIUU HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh MTO3UTUBHOE CTPATErMYECKOE MOBEACHUE B PA3JIMYHBIX CUTYAIUsX,
MPOSIBIISATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHBbIC YHUBEpPCAJIbHbIE yUeOHbIE HeHCTBUA

Camoopranusanus:

HCIIOJB30BaTh OMOJIOTUYECKUE 3HAHUS ISl BBISIBJICHUS TPOOJEM M UX PElICHUS
B KU3HECHHBIX U YYEOHBIX CUTYAIUAX;

BBIOMpaTh HA OCHOBE OMOJIOTUYECKUX 3HAHUU 1I€JIEBBIE U CMBICIOBBIE YCTAHOBKHU
B CBOMX JEHCTBUSAX U MOCTYIKAaX MO OTHOIICHUIO K KUBOUW MPUPOJIE, CBOEMY 3/I0POBBIO
Y 3JI0POBBIO OKPY>KAIOIIUX;

CaMOCTOSITENIbHO ~ OCYIIECTBJISITh  TTO3HABATEIBHYIO JEATEIbHOCTh, BBISBISATH
npoOJjieMbl, CTaBUTh U (HOPMYJIHMPOBATH COOCTBEHHBIE 3aJa4d B 0O0pa30BaTEJILHOM
JEATEeIIbBHOCTH U )KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEIIbHO COCTaBIISATh IIJIaH PEIIEHUS MPOOJIEMBbI ¢ y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BOZMOXKHOCTEH U MPENOYTEHUI;

JIaBaTh OLICHKY HOBBIM CHUTYaIIUSIM;

pacCIIMPATh PaMKH Y4e€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHIM;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelieHue;
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OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO W TPOSBICHHUIO IIHPOKON APYIAUIIMU B Pa3HBIX
00JIacTAX 3HAHUM, TMOCTOSHHO TMOBBIIIATh CBOW 0Opa30BATENbHBIA M KYJIbTYpPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyalldssM, BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BJa/IeTh HaBbIKAMM I103HABATEIbHOM pe(diIeKCHH KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIOJIb30BAThH
npu€MbI peJIeKCUU IS OLIEHKH CUTYalluH, BBIOOpA BEPHOTO PEILICHUS;

YMETH OLICHUBATH PUCKHU U CBOEBPEMEHHO NNPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

IPUHUMAaTh MOTHBBI U ApTyMEHTHI IPYTUX IIPY AHAIIM3€E PE3YyJIbTAaTOB JEATEIbHOCTH;

IIpunsiTue ceds U APyrux:
MIPUHUMATH ce0sl, IOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;
MIPUHUMATh MOTUBBI M APTYMEHTBI IPYTUX MPU aHAIIA3E PE3YJIbTATOB A€ TEIbHOCTH,
pU3HABATH CBOE MPABO U MPABO APYTUX HA OIIUOKU;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3UIIMH JIPYTOro YeIOBEKA.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHBIC PE3yNbTaTHI OCBOCHUS CONEPKAHUSA yaeOHOTO TIpeaMeTa «broaorus»
Ha yriayOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha oOecreueHue MpodUIbHOTO OO0ydeHUs
oOyyvaroruxcst 6uosorud. OHM BKIIIOYAIOT: crienUPUUEcKue Jyisi OMOJIOTUM Hay4yHBIC
3HaHHMS, YMEHUS H CIHOCOOBI JACHCTBHUH 1O OCBOCHWIO, WHTEPIPETAIUA |
npeoOpa30BaHUI0 3HAHWMA, BUIBI JCSITCIBHOCTH IO TMOJTYYCHHIO HOBBIX 3HAHUN W WX
NPUMEHEHUIO B Pa3IUYHBIX yU4EOHBIX, a TaKK€ B pPEaJbHBIX KU3HEHHBIX CUTYyaIlUsX.
[IpeameTHBIC PE3yIbTAaThl IPEICTABIICHBI TI0 TOJIaM U3Y4YCHUS.

[IpenmeTHBIC pe3yabTaThl OCBOEHUS yueOHOoTro mpenmera «buonorus» B 10 kiacce
JIOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIU OMOJIOTMH B CUCTEME €CTECTBEHHBIX
HayK, B ()OPMUPOBAHHM E€CTECTBEHHO-HAYUYHOW KApTHUHBI MUpA, B MO3HAHUU 3aKOHOB
OPUPOABl W PEIICHUH MPOOJIEeM pPaIMOHAIBHOTO MPHUPOONOIb30BaHUS, O BKIIAJE
POCCHUNCKHUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE OUOJIOTHH;

BIIQJICHUE  CHCTEMOM  OHOJIOTMYECKMX  3HAHWM,  KOTOpas  BKIIIOYACT:
OCHOBOTIOJIAralOIIMe OMOJIOTHYECKUE TEPMUHBI M TIOHATUSI (’KU3Hb, KJIETKA, OPraHu3M,
MeTaboJIM3M, TOMEOCTa3, CAaMOPETYJISIMs, CaMOBOCIIPOU3BEACHHUE, HACIEICTBEHHOCTD,
U3MEHYMBOCThb, POCT M pa3BUTHE), OMOJOTUYECKHE TEOpUH (KJIETOYHAs TEOpHs
T. [lIsanna, M. Illnennena, P. BupxoBa, XpomMoCOMHas TEOpUs HACIEICTBEHHOCTH
T. Moprana), yaenust (H.1. BaBunoBa — 0 1ieHTpax MHOTOOOpa3usi M MPOUCXOKICHUS
KYJbTYPHBIX pAacTeHUM), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB MEPBOTO IMMOKOJICHMUS,
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pacHieTuieHus, YWUCTOThl TraMeT, He3aBUCUMOTO HaciedoBanus [. Mennens,
TOMOJIOTHYECKHX PSJIOB B HacieAcTBeHHOU n3MeHunBocTu H.M. BaBuioBa), mpuHIHUIIBI
(KOMILJIEMEHTapHOCTH );

BIIQJICHUE OCHOBHBIMH  METOJAMH HAYYHOTO IIO3HAHWS, HCIOJIb3YEMbIX
B OMOJIOTMYECKHX HCCJIENOBAHMUIX IKUBBIX OOBEKTOB (OMUCAaHUE, W3MEpPEHUE,
HaOJII0/ICHHE, YKCIIEPUMEHT);

YMEHHUE BBIJICIATh CYIICCTBEHHBIC MPHU3HAKH: BHUPYCOB, KIETOK MPOKAPHUOT H
AYKapHOT, OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCJIe OaKkTepui,
rpu0OB, pacTEHUM, >KUBOTHBIX W YEJOBEKa, CTPOCHUS OPraHOB W CHUCTEM OPraHOB
pacTeHui, KUBOTHBIX, 4YEJIOBEKa, TMPOILECCOB KU3ZHEACITEILHOCTH, MPOTEKAIOIMINX
B OpraHM3Max PAacTEHMM, )KUBOTHBIX M YeJOBEKa, OMOJIOTMYECKUX MPOIECCOB: 0OMEHa
BelecTB (MeTaboau3M), TIpEeBpalleHUus DJHEPTruM, OpOXKEHUsS, AaBTOTPOPHOTO H
reTepoTpO(PHOro TUIOB MNHUTaHUS, (POTOCMHTE3a M XEMOCHUHTE3a, MHUTO03a, MeEio3a,
ramMeToreHesa, AMOpHUOTreHe3a, MOCTIMOPHOHAIBHOTO  pPAa3BUTHSA, Pa3MHOXKECHHUS,
WHIWBUIYAIBHOTO pa3BUTHS OpraHu3Ma (OHTOTEHE3a), B3aMMOJICUCTBHS TCHOB,
reTepo3uca, NICKyCCTBEHHOTO 0TOOpa;

YMEHUE YCTAHABJIMBATh B3aUMOCBSI3M MEX]y OpraHOMJAMU KIETKH U UX
GYHKIUSIMH, CTPOCHHUEM KIJIETOK Pa3HBIX TKaHEH M WX (PYHKITUSIMHU, MEXKITY OpTaHAMH U
CHUCTEMaMU OPraHOB y PAacCTEHUH, KUBOTHBIX M 4YeJIOBEKa U MX (YHKIUAMH, MEKIY
CHUCTEMaMH OpPTaHOB W WX (YHKIHMSIMH, MEKIY dTarmaMd OOMEHa BEIIECTB, dTallaMu
KJIETOYHOTO IUKJIAa U >KU3HEHHBIX ILHMKIOB OPTraHW3MOB, 3TalaMd SMOPHOHATBHOTO
Pa3BUTHS, TCHOTUIIOM U (PEHOTUIIOM, (DEHOTUTIOM U (PaKTOpaMH CPEJIbl OOUTAHMUS;

YMEHUE BBISBIIATH OTIWYUTEIBHBIC TPHU3HAKH JKUBBIX CHCTEM, B TOM YHCIIEC
pacTeHul, )KUBOTHBIX U YEJIOBEKA;

yMEHUE  MCIOJIb30BaTh  COOTBETCTBYIOIIME  APTyYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJisi JOKa3aTelhCTBAa POJICTBA OPTraHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYIIIT,

yMEHHE peniaTh OMOIOTUYECKUE 3a]Ja4H, BBISBIISTh MPUYUHHO-CIIEJCTBEHHBIE CBSI3U
MEXIy MCCIIETyeMbIMH OMOIOTUYECKUMH TIPOLIECCAMH U SIBIICHUSIMH, JIEJIaTh BBIBOJIBI U
MIPOTHO3bI HA OCHOBAHUU TOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBITIOTHATH Ja00paTOpHbIE U MpaKTUYeCKue paboThl, COOIOIATh MpaBuiIa
pu paboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBaHUEM;

yMEHHUE BBIIBUTATh TUIIOTE3bI, MPOBEPATh UX IKCIEPUMEHTAILHBIMU CPEICTBAMH,
dbopMynupys 1eNTh WCCIeIOBAHUS, aHAIM3UPOBATh MOJyUYEeHHBIE Pe3yJbTaThl U JeNaTh
BBIBOJIBL;

YMEHHE Yy4YacTBOBAaTh B YYEOHO-MCCIIENOBATENbCKOW paboTe 1o Ouosoruw,
HKOJIOTHH U MEAMIIMHE, POBOAUMOM Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U MyOIMYHO
MPEICTABIIATH MMOTYyYEHHBIE PE3YyIbTaThl HA YUCHUUECKNX KOH(DEPEeHIINSIX;

YMEHHE OIICHWBATh ITUYECKHE ACTEKTHl COBPEMEHHBIX HCCIICIOBAaHWA B 00JIaCTH
Owonmornn W MeAWIUHBI  (KJIOHUPOBAaHMWE, WCKYCCTBEHHOE  OIUIOJAOTBOPEHHE,
HaNpaBlIEHHOE U3MEHEHNE TeHOMAa U CO3IaHNE TPAHCTEHHBIX OPTraHU3MOB);
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YMEHHE OCYLIECTBJIATh OCO3HAHHbIM BBIOOp Oyaymied npodeccuoHaIbHON
JESTENIbHOCTH B 00JacTH OMOJOTHH, MEIUIUHBI, OMOTEXHOJIOTHH, BETEPUHAPHH,
CEIBbCKOIO XO34KCTBAa, MHUIIEBOM IPOMBIIUIEHHOCTH, YIayOnsTh I03HABATEIbHBIN
UHTEpEeC, HANpaBJICHHBIA Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIICH mMpodeccun u
NpOAODKEHHEe  OMOJIOTMYECKOro  O0pa3oBaHHMA B OpTraHU3AlMAX  CPEIHEro
po(eCCHOHATEHOTO U BBICIIIETO 00pa30BaHUSI.

[IpeameTHBIE pe3ybTaThl OCBOCHUS yueOHOTo npeamera «buonorus» B 11 kiaacce
JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIK OMOJIOTMH B CUCTEME €CTECTBEHHBIX
HayK, B (OpMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MHpA,
B MO3HAHUM 3aKOHOB MPHUPOABl U PEIICHUU IKOJOTUYECKHUX MPOOJIEM uYeIoBEYecTBa, a
TaK)K€ B PEIIEHUH BOIIPOCOB PAIMOHAILHOTO IPUPOAOIIOIB30BaHUS, U B (HOPMHUPOBAHUU
[IEHHOCTHOTO OTHOIICHMSI K TPUPOJE, OOIIECTBY, YEIOBEKY, O BKJIAJE POCCUUCKHX U
3apyOeKHBIX YUEHBIX-OHMOJIOTOB B Pa3BUTHE OUOJIOTHH;

yMEHHUE BJAJIETh CUCTEMOM OHOJIOTMUECKUX 3HAHWM, KOTOpas BKIIOYAET
ompe/ieseHUs] U TOHMMaHUE CYITHOCTH OCHOBOIIOJATal0IIMX OMOIOTHYECKUX TEPMUHOB
U TOHATUH (BUI, dKOcucTeMa, Ouocdepa), OMOJIOTHYECKHUE TEOpHUH (IBOJIOMOHHAS
teopust Y. JlapBuHa, cuHTeTHueckas Teopus sBomoiuu), yueHnus (A.H. CesepiioBa —
0 TyTsIX W HampaieHusix sBomtonuu, B.M. Bepnanckoro — o Ouocdepe), 3axoHbI
(renetnueckoro paHoBecus [x. Xapau u B. BaitnOepra, 3apojpIlieBOro CXojcTBa
K.M. bapa), npaBuna (Munumyma lO. JIubuxa, sKOJIOrM4eCKON MUPAMUJIBI SHEPTUH),
runortessl (runore3a «mupa PHK» V. I'mnbepra);

YMEHHUE BJIAJIETh OCHOBHBIMM METOJIaMH HAy4YHOTO TO3HAHMS, HCIOJIb3yEMbIMU
B OHOJOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB M ODKOCUCTEM (OIHCAHMUE,
U3MEpeHue, HaONIOJIeHHe, OKCIEPUMEHT), CNOoCO0aMHU BBISBICHUS U  OILICHKH
AHTPONOTEHHBIX U3MEHEHUN B MPUPOJIE;

YMEHHE BBIACISTH CYIIECTBEHHBIC MPU3HAKU: BUI0B, OUOTEOIIEHO30B, SKOCUCTEM U
ouocdepsl, CTaOMIM3UPYIOLIET0, IBUKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOPA,
aJUIONAaTPUYECKOTO U CUMIIATPUUYECKOTO BUA000pa30BaHUs, BIMSHUS ABWKYIIUX CHJII
SBOJIIOIIMM HAa TEHO(POHJ TMOMYJAIUHU, MPUCIOCOOJICHHOCTH OPTraHU3MOB K Cpele
oOWTaHus, 4YepeOBaHUsI HAIPABICHUN HBOJIOLMM, KPYrOoBOpPOTa BEIIECTB W IMOTOKA
SHEPIruU B SKOCUCTEMAX;

YMEHUE YCTaHABJIUBATh B3AaMMOCBS3U MEXKTY MPOIECCaMU DBOJIIOIUH, ABMKYIIIUMU
CUJIaMH aHTPOTIOTeHE3a, KOMIIOHEHTAMU Pa3IMYHBIX YKOCUCTEM U MPHUCIIOCOOICHUSIMU
K HUIM OPTaHHU3MOB;

YMEHUE BBISIBISATH OTJIMYUTEIbHBIC TPU3HAKHU KUBBIX CUCTEM, MPUCTIOCOOTIEHHOCTh
BUJIOB K cpefie oOuTaHMs, a0MOTUYECKUX W OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSI3€ OPraHu3MOB B COOOIIECTBAaX, AHTPOMOTCHHBIX U3MEHEHUM B 9KOCUCTEMAX
CBOEH MECTHOCTH;

YMEHUE  WCIIOJIb30BaTh  COOTBETCTBYIOIIME  apTyMEHTHI, OHOJOTUYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JIJIsl JIOKa3aTeIhCTBA POJICTBA OPraHU3MOB Pa3HBIX
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CHUCTEMAaTUYECKUX TPYII, B3aUMOCBSA3M OPraHU3MOB M Cpelbl OOWTaHHWSA, €AUHCTBA
YeJI0BEYECKUX pac, HEOOXOAMMOCTH COXpaHEHHSI MHOTO0Opa3usi BUIOB M SKOCHUCTEM KaK
YCIIOBUS COCYILIECTBOBAHUS IPUPOJIBI U YETOBEUECTBA;

yYMEHHE pelaTh OMOJOTHYecKHe 3a1a49H, BEISIBISITh IPUUMHHO-CIIEICTBEHHBIE CBS3H
MEX/1y UCCIIETyEMbIMU OMOJOTHYECKUMH MPOIIECCAMU U SIBJICHUSIMH, JI€JaTh BBIBOJBI U
MPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIMOIHATH JJA0OPATOPHBIE U MPaKTUYECKUe paboThl, COOII0ATh MpaBHiia
pu paboTe ¢ yueOHBIM 1 1a00pPaTOPHBIM 000PYIOBAHHEM;

yYMEHHUE BBIIBUTATh TMIIOTE3bI, MPOBEPATH UX IKCIEPUMEHTAIILHBIMU CPEICTBAMHU,
dbopMyIupys 11elib UCCIEIOBaHUS, AaHAIM3UPOBATh MOJYyUYECHHbIE PE3YIbTaThl U JENIaTh
BBIBOJIBL;

yMEHUE Y4YacTBOBaTb B Y4eOHO-UCCIIEOBATEIbCKOM padoTe Mo OHOJIOTUH,
HKOJIOTUU U MEIULIMHE, TPOBOIMMON Ha Oa3e NIKOJIbHBIX HAYUYHbIX O0IIECTB, ¥ TyOIMYHO
MPECTaBIISITh MOJTYYCHHBIE PE3yIbTaThl HA YYEHUIECKIX KOH(PEPEHIINAX;

YMEHHE OILEHUBATh TUIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HH, YEIOBEKa U
YeJI0OBEYECKUX pac, O IMpHUYMHAX, IOCIEACTBUAX M CHOCO0axX MpeaoTBpaILlEHUs
r00alnbHbIX U3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIIATh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccuoHaTbHOR
JESATENIbHOCTH B 00JIaCTU OMOJIOTMH, SKOJOTHH, MPUPOAOIOJIB30BAHUS, MEIUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUH, CEIIbCKOTO XO34WCTBA, MHUIIEBOU
MPOMBIIIUICHHOCTH,  yIJyOJsTh  TO3HABATEJbHBIA  MHTEpPEC,  HaIpaBJICHHBIN
Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOUIEH NMpodeccuu U Mpo10JKEHUE OMOIOTHYECKOTO
00pa3oBaHUs B OpraHU3aIusiX CpeaHEro NPoPeCcCHOHATBLHOIO 1 BBICIIET0 00pa30BaHMUs.
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10 KJIACC
No HaumenoBanne tem | KonuuectBo OcHOBHBIE BUJIbI ACSTEILHOCTH
[IporpammHoe copepkanue
1/ y4eOHOT0 MpeaMeTa 4acoB 00yYaroIIMXCs
1 | Tema «buoJjiorusi Kak HayKa»
1.1 | buonorus kak 1 CoBpemeHHas Ouonorus — PackpsiBaTh conepxaHne TEPMUHOB U

KOMIUTICKCHAs HayKa
M KaK 4acThb
COBPEMEHHOTO
00I1IeCTBA

KOMILUIEKCHas Hayka. KpaTkas ucropust
pa3BuTHUs Ouosnoruu. buonoruueckue
HayKH{ U U3y4aeMble UMHU TPOOIEMBI.
dyHIaMeHTalbHbIE, TPUKIIATHBIE U
MOMCKOBBIC HAYYHBIE UCCIICIOBAHUS

B OMOJIOTHH.

3HadeHune 6MoJIoTUN B GOPMUPOBAHUU
COBPEMEHHOU €CTECTBEHHO-HAYYHOM!
kaptunbl mupa. [Ipodeccun,
CBsI3aHHBIC C OMOJOTHEH. 3HAUCHUE
OMOJIOTHY B IPAKTUYECKOMN
JIEATEIIbHOCTH YEJI0OBEKA: MEULINHE,
CEJIILCKOM XO03S5IMCTBE,
MPOMBIILJIEHHOCTH, OXPaHE MPUPOIBI.
JleMmoHCTpanumn

[TopTpeTtsl: Apuctorens, Teodpacr,
K. JIunnen, JK.b. Jlamapk, Y. /lapBuH,
VY. T'apsen, I'. Menuens,

B.U. Bepnanckui, 1.I1. I1aBnos,

MOHSTUI: HAYYHOE€ MUPOBO33PEHHUE,
Hay4yHas KapTUHA MUpPa, HAYYHbIN
METO/I, TUIIOTE3a, TEOPHUsI, METOIbI
HCCIIETOBAHMUSL.

XapaxkTepuzoBaTh OMOJIOTHIO KaK
KOMILUIEKCHYIO HayKy, €€ MECTO U POJIb
CpPEeau IPYTUX €CTECTBEHHBIX HAYK.
OueHnBaTh BKJIaJ OT€YECTBEHHBIX
YUEHBIX B PA3BUTHE OMOJIOTHH.
OrneHuBaTh PoJib OMOJOTUUECKUX
OTKPBITAM U UCCIIEIOBAHUN B Pa3BUTUU
HayKH U IPAKTUYECKON JEATEIbHOCTU
JOEH.

[lepeuncnsats npodeccuu, CBI3aHHbBIE
C COBPEMEHHOM OHOJIOTHEH.
[IpuBOIUTH IPUMEPHI MPAKTUYECKOTO
WCITOJIb30BAHUS JOCTHKEHUN OMOJIOTHN
B MEJIUIIMHE, CEILCKOM XO35HCTRE,
MIPOMBIIJICHHOCTH U OXPaHE MPUPOIbI
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N.1. Meunuxkos, H.1. BaBuos,

H.B. Tumodees-PecoBckui,

Ix. Yorcon, ®@. Kpuk, /I.K. benses.
Tabnuitel u cxeMbl: «CBsI3b OHMOJIOTHH
C IpyruMu Haykammn», «Cucrema
OMOJIOTUYECKUX HAYK

Htoro yacos o teme 1
2 | Tema «7KuBble cucTeMbl U UX U3yYeHHE»
2.1 | )KuBbie cuCTEMBI U UX 1 JKuBble cucTeMbl Kak MpeaMeT PackpeiBaTh conep:kaHue TEPMUHOB

CBOMCTBA

n3ydeHus orosoruu. CBOMCTBA KUBBIX
CHUCTEM: €AUHCTBO XUMHYECKOI'0
COCTaBa, TUCKPETHOCTh U LUEIOCTHOCTb,
CJIOKHOCTb U YIIOPSAIOYEHHOCTh
CTPYKTYPBI, OTKPBITOCTb,
CaMOOpraHu3anus,
CaMOBOCIIPOU3BE/ICHHUE,
pa3apakKuMoCTh, U3BMEHYMBOCTb,

POCT U pa3BUTHE.

JleMmoHCTpanumn

Tabauie! ¥ cxeMbl: «OCHOBHEIE
MIPU3HAKU )XKU3HW», «brnongornyeckne
cucTeMbl», «CBOMCTBA JKUBOM
MaTEPUN»

Y TIOHSTHIL: )KUBasi CUCTEMa, SJIEMEHT,
IOJICHCTEMA, CTPYKTYpPa; OTKPBITOCTb,
BBICOKAsl YIIOPSI0YEHHOCTb,
YIPABJISIEMOCTD, HEPAPXUYHOCTD.
XapakTepu3oBaTh CTPYKTYpy U
CBOMCTBA KUBBIX CUCTEM, OTJINYUS
XUMHUYECKOTO COCTaBa 0ObEKTOB )KUBOU
Y HEXUBOU MPUPOIbI, OOUINI TPUHIIMI
KJIETOYHON OpraHU3aLNH KUBBIX
CUCTEM.

CpaBHHBaTh OOMEHHBIE TPOLIECCHI

B HE’)KMBOW W KHUBOU MPUPOJIE;
pPacKpbIBaTh CMBICI PeaKui
MeTaboar3Ma.

OOBACHATD MEXaHU3MBbI
CaMOPETYJIALIMU KUBBIX CUCTEM
Pa3IMYHOr0 NEPAPXUYECKOTO YPOBHS;
PacKpbIBaTh CYyTh IPUHIUIIOB
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MOJIOKUTEIIBHON U OTPULIATEIILHOM
0o0paTHOM CBSI3H.

AHanM3MpOBaTh CBOMCTBA
CaMOBOCITPOU3BEICHUS, POCTA U
Pa3BUTHUSL OPTAHU3MOB

2.2

YpoBHEBas
OpraHu3aIus KUBBIX
CHUCTEM

YpOBHU OpraHU3allH KUBBIX CUCTEM:
MOJICKYJIAPHBIN, KIIETOUYHBIH,
TKAHEBBIN, OPraHU3MEHHBIH,
MONYJISIITUOHHO-BUIOBOM,
HKOCUCTEMHBIH (OMOreOIIeHOTUYECKHIA ),
ouochepnsriit. [1pomeccs,
MPOUCXOIAIINE B )KUBBIX CHCTEMAX.
OcHOBHBIE ITPU3HAKH KUBOTO. JKU3HB
Kak (hopMa CyIIeCTBOBAHUS MAaTEPUH.
Hayku, u3y4daroiye >KuBble CUCTEMBI
Ha Pa3HbIX YPOBHSIX OpraHU3AINU.
N3yuenue xkuBbIX cucteM. MeToibl
ouosiornyeckoi Hayku. Habmronenue,
MU3MEpPEHUE, SIKCIIEPUMEHT,
CUCTEMATHU3alIMsl, METAaHAJIN3.
IToHsiTHE O 3aBUCHMON U HE3aBUCUMOU
nepeMeHHou. [imanupoBanue
skcriepumenTa. [loctaHoBKa H
npoBepka runote3. Hynesas runoresa.
[TonsTre BEIOOPKH U &
JIOCTOBEPHOCTH. Pa3zopoc

B OMoJsiorndeckux JaHHbiX. OreHka

PackpriBath cogepxkaHue TEPMUHOB U
MOHATHUI: OOMEH BEILIECTB U
MIPEBPALIECHUE YHEPTUH,
CaMOBOCITPOU3BE/ICHHUE,
CaMOpEryJIsiLMs, Pa3BUTHE, )KU3Hb,
Hay4HbIN (aKT, HAYUHBIA METO/I,
npo0OJieMa, TUIIOTE3a, TEOPHs, MPABUIIO,
3aKOH.

[lepeuncnaTh NpU3HAKU KUBOTO.
XapakTepu30BaTh OCHOBHBIE YPOBHHU
OpraHU3alliU KUBBIX CUCTEM U METOBI
OMOJIOTUYECKUX UCCIICTIOBAHUN.
OnuceIBaTh 0COOCHHOCTH,
XapaKTEepPHBIE I KaXKI0T0 YPOBHS
OpraHu3alyy )KUBOTO.

Ha3piBaTh Hayku, U3y4arolue KUBbIE
CUCTEMBbI Ha Pa3HbIX YPOBHSIX
OpraHU3alUu.

CpaBHUBATH MEXAY COOOM KUBBIE
CHUCTEMBI Pa3HbIX YPOBHEN
OpraHu3alMy U MPOUCXOIAIINE B HUX
MIPOLIECCHI.
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JIOCTOBEPHOCTH ITOJTYYEHHBIX [loka3bIBaTh pOJIb THIIOTE3 U TEOPUUI
pe3ynbTatoB. [[puunHbI HCKaXKEHUS B (D)OPMUPOBAHUH €CTECTBEHHO-
pe3yibTaToOB dKcIepuMeHTa. [IoHsTHE | Hay4YHON KapTUHBI MUpPa
CTaTUCTHYECKOTO TECTA.
JleMoHCTpanun

TabmuIrbl U cXeMbl: «YPOBHU
OpraHU3alWU KUBOW TPUPOIBI»,
«CTpoeHue KUBOTHON KIIETKNY,
«TxaHu )XUBOTHBIX», «CUCTEMBI
OpPTaHOB YEJIOBEUYECKOTO OPTaHU3Ma,
«buoreonenos3y, «buochepar,
«MeToabl U3y4eHus KUBOU IPUPOIBDY.
Oo6opynoBanme: 1a00paTopHOE
o0opy10BaHUE /1715l IPOBEACHMUS
HaOJII0JICHUM, N3MEPECHUH,
DKCIIEPUMEHTOB.

IIpakTnuyeckasi padora
«/cnonp30BaHue pa3InuHbIX METOJI0B
MIPU U3YUYEHHUH JKUBBIX CUCTEM.

Htoro yacoB mo teme 2
3 | Tema «bHOJOTHS KIETKH
3.1 | Ucropust OTKpBITUS U 1 Knetka — cTpyKkTypHO- PackpbiBaTh cojJiep;KaHUE TEPMUHOB U
U3YUYCHUS KIICTKH. (byHKIIMOHATBHAS ¢IMHHIIA KUBOTO. MOHATHUH: KIIETKA, OPraHesUTbI,
Krnerounast Teopust HcTopust OTKPBITHS KIETKU. AYKapHOTHI, TPOKAPUOTHI, BUPYCHI,
Pa6otel P. I'yka, A. JleBeHryxka. LUTOJIOTHUS (KJIETOYHAsi OMOIOTHS),
Knerounas reopus (T. lIBann, KJIETOYHAs TEOPUS.

M. IlIneiinen, P. BupxoB). OcHoBHbIe | XapaKTEpPU30BaTh OCHOBHBIE ATAIIbI
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MTOJIOKEHHS] COBPEMEHHOM KJIETOUYHOU
TEOpUHU.

JleMoHCTpanun

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

O6opynoBanme: CBETOBOM MUKPOCKOI;
MUKPOTpENnapaTbl paCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KIIETOK

Pa3BUTHS ITUTOJIOTHH KaK HAYKH U €
oopMIIeHUE B KIIETOYHYIO
OMOJIOTHIO.

[ToxasbIBaTh BKJIA] YUEHBIX-OMOIOTOB
B U3YYCHHUE KIETOYHOTO CTPOCHUS
OpPTraHHU3MOB.

[lepeuncasaTb OCHOBHBIE ITOJIOKEHUS
KJIETOYHOU TEOPHH, OOBSICHATH €€ POIb

B ()OPMUPOBAHNH €CTECTBEHHO-
Hay4YHOH KapTUHBI MHpA.
[IpuBOANTH AOKA3aTEIBCTBA
POJCTBA OPTaHU3MOB

C MCTOJIb30BAHUEM TOJIOKEHUN
KJIETOYHOM TEOPHUH

3.2

MeTtonabl
MOJIEKYJISIPHOU 1
KJIETOYHOM OMOJIOTUU

MeToabl MOJIEKYJIIPHOU U KJIETOYHOU
OMOJIOTUU: MUKPOCKOIIHS,
xpomarorpadusi, 3IeKTpodhope3, METO
MEUEHBIX aTOMOB, AuddepeHImaIbHoe
HEeHTpUyTUpOBaHUE,
KyJIbTUBUPOBAHUE KIIETOK.

H3yuenue pukcuposanHwix K1emox.
DIIEKTPOHHAS! MUKPOCKOIIUSI.
Kongoxanvnas muxpockonus.
Bumanvnoe (npudsixcusnennoe) uzyuenue
KAemoK.

JlemoHcTpanuu

PackpriBath conepkaHue TEPMUHOB U
MOHSTUI: MUKPOCKOIIMPOBAHUE,
MIPUTOTOBJICHUE CPE3OB,
nupdepeHranbHoe OKpaIuBaHUE,
xpomarorpadus, d1eKTpodopes, MeToa
MEUEHBIX aTOMOB, IIEHTPU(YTUPOBAHUE,
METOJ] KyJIbTYpPbl KJIIETOK U TKaHEH,
MeTtoJ pekoMOnHaHTHBIX JIHK.
XapakTepu3oBaTh OCHOBHBIE METO/IbI
W3YUYEHHUS )KUBOU TIPUPOIBI.

['oToBUTH BpEMEHHBIE
MUKpPOIIpEnapaThl, pacCMaTpUBaTh UX
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Tabauiel 1 cxembl: «CBETOBOM
MHKPOCKOT», « DJEKTPOHHBIN
MHKpOCKOT», «IcTOpHs pa3BUTHS
METOJI0B MUKPOCKOTIUIY.
O0opyaoBaHme: CBETOBOM MUKPOCKOTT,
MUKpOIIpEnapaThl paCTUTEIbHBIX,
YKUBOTHBIX M OAKTEpUATBHBIX KJIETOK.
IIpakTnueckasi padora

«3yyeHne MeTo10B KIIETOYHOM
ounonoruu (xpomartorpadus,
anekTpodopes, nuddepeHimaTbHoe
uentpudyruposanue, [T11P)»

B CBETOBOW MHKPOCKOII 1 JIeNIaTh
OIMCaHMUE.

OOBSICHATH U COONIOAATH MTPAaBUIIA
TEXHUKHA MUKPOCKOTIUPOBAHUS

Hroro yacos o teme 2
4 | Tema «XuMu4ecKkasi OpraHu3anus KJIeTKN»
4.1 | XumMu4ecKkui CoOCTaB 2 XUMHUUYECKHI COCTaB KJIETKU. Makpo-, | PackpsiBarh cojep:kaHue TEPMUHOB U

kietku. Boma n
MHHEpPAJIbHbIC
BeIIleCTBa

MHUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Bopa u €€ ponb Kak pacTBOpHUTEIS,
peareHTa, yyacTtue

B CTPYKTYPUPOBAHUU KJIETKH,
Terioperysiuuu. MuHepaibHbie
BEII[ECTBA KJIETKU, UX OMOJIOTHYECKast
poib. Posib KATHOHOB M aHHOHOB

B KJIETKE.

JeMoHcTpanuu

[uarpammel: «Pacnpenenenue
XUMUYECKUX PJIEMEHTOB B HEKUBOU
npupoe», «Pacnpenenenue

HOHSITUNA: AIEMEHThI-OMOTEHbI, AUIOJb,
BOJIOPOJIHASI CBSI3b, TUAPO(QUIBLHOCTD,
ruApopoOHOCTh, TYpProp, MUHEPAIbHbBIE
BeIlecTBa, Oy(pepHbIE CUCTEMBI,
AHUOHBI, KATUOHBI.

[TepeuncnaTh 0COOEHHOCTH
XUMHUYECKOTO COCTABA KIETKHU.
Paznnuars Makpo-, MUKpPO- U
YIBTPAMHUKPO3JIEMEHTBI, BXOSIIHNE

B COCTaB >KMBOT'0 U MX POJIb

B OpraHU3Me.

XapakTepu3oBaTh CTPOCHUE U CBOWCTBA
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XUMHUYECKUX JIEMEHTOB B )KUBOU
IIPUPOLIEN.

Tabmuiet u cxembl: «Ilepuonnyeckas
Ta0JINIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHre MOJIEKYJIbI BOJBD,
«BemiecTBa B cocTaBe OpraHU3MOBY

BOJIBI; OOBSICHITH MPUIHHBI €€ 0COOBIX
CBOMCTB U ()YHKIIUU B KJICTKE.
[Toka3wIBaTh pOJIb KATHOHOB M AHHOHOB
B 00€CIIEYeHNUH MTPOIIECCOB
KU3HEICITSILHOCTH (OCMOPETYJISIINA,
CO3/IaHe MEMOpPaHHOTO MOTCHIINATIA,
perymsius paboTel 0EIKOB), pabOTHI
Oy(depHBIX cucTeM.

YcTaHaBIMBaTh B3aUMOCBSI3h CTPOCHUS
U QYHKIIUYA HEOPTaHUYECKUX BEIECTB
KJICTKH

4.2

OpraHnuueckue
BEIIIECCTBA KJIETKHU —
NN

Opranuyeckue BEIIECTBA KIETKH.
buonornueckue nonumepsl. benku.
AMWHOKHCIIOTHBIA COCTaB OCIIKOB.
CTpyKTYyphl OEJIKOBOI MOJICKYJIHI.
[lepBuuHas cTpykTypa Oenka,
NenTuIHas cB3b. BTopuuHasi,

TPETUYHAsA, YETBEPTUYHAS CTPYKTYPBI.

Henatypanus. CBoiicTBa OEIKOB.
Knaccuduxarus 6enxos.
buonornyeckne GpyHKIMHA OSITKOB.
Ilpuomneot.

JeMoHcTpanuu

[Toprper: JI. [TonuHr.

Tabnuiel u cxembl: «CTpoeHUE
MOJIEKYJIbI Oerkay, « CTpyKTyphI
OCJIKOBOM MOJIEKYJIBI».

PackpwiBath conepkaHue TEPMUHOB U
MOHSITUN: MOHOMEPBI, TOJIMMEPHI, OEIIOK
(IpoTeuH), NeNnTUa, aMUHOKUCIIOTA,
METNITUIHAS CBSA3b, TOJIUIICTITU/I,
JieHaTypalus, peHarypamnus,
I00yIIsipHbIE U PUOPUILISIPHBIE OCJIKH,
MIPUOHBI.

XapaktepuszoBaTh O€ITKH, UX
CTPYKTYPHYIO OpTaHU3aIUI0 U QYyHKIIUN
(CTpyKTypHasi, JHepreTudeckas,
CUTHaJIbHAs, PEryJaTopHasl,
JBUTATENIbHAS, 3alUTHAS,
(dbepMeHTaTUBHAS ).

Ha3piBaTh XUMHUECKHNE OCHOBBI
dbopMupOBaHUS CTPYKTYP OEITKOBOI
MOJIEKYJIBI.

48




denepanbHas padouas nporpamma | buonorus. 10-11 kimaccer (yriayOn€HHBIN ypOBEHB)

Oo6opynoBanme: XUMUYECKAS IOCYJA U
o0opyI0BaHUE.

JlabopaTtopHnasi paGora
«OOHapyxeHHe OEIKOB C TOMOILBIO
KaueCTBEHHBIX PEaKIIHil»

[TpuBoIUTE IpUMEPHI GUOPUILTSIPHBIX,
III00YJISIPHBIX OEJIKOB.

BEBIONHATE KaueCTBEHHBIE PEAKIHH
Ha 0OHapy’KeHHE OCJIKOB B KJIETKE;
OOBSICHATH MOJYYECHHBIE PE3YIbTAThI

4.3 | Opranunyeckue VYrneBoasl. MoHOCaxapusl, PackpriBaTh conep:kaHue TEPMUHOB U
BELIECTBA KJIETKU — Y caxapu/ibl, OJUrocaxapuibl v MOHSATUI: YIIEBOAbI, MOHOCAXAPH/IBI,
YTJIEBOABI noscaxapuabl. OOLIMHI TUIaH CTPOEHUA | AMCaXapuibl, OJIMTOCAXAPUIBI,

U GU3UKO-XUMHUYECKUE CBOMCTBA noJiucaxapubl, II0K03a, pubo3sa,
yraeBoAoB. buonornueckue GyHKuuu | A€30KcUpu003a, JIaKTo3a, MaJIbT03a,
YTJIEBOJOB. caxapo3a, Kpaxmas, [NIMKOT€eH,
JdeMoHCcTpau LEJUTIOJIO3A.
Tabaunmb! u cxembl: «CTpoeHHEe Knaccugunuposats yriieBossl
MOJIEKYJI YTJIEBOJOBY 110 CTPOCHMIO U MEPEUUCIIATh UX
GyHKLIHH.
[TpuBOIUTH IPUMEPHI Pa3IMUHBIX
YTJIEBOJIOB (MOHOCAaXapu/IoB,
JUCaxapu0B, OJUTOCaXapHIOB,
MOJIMCaxapuioB)
4.4 | Oprannyeckue Jlunuasl. I'napodunbHo-THAPOPOOHBIE | PackpbIBaTh colepxkaHue TEPMUHOB U

BCIICCTBA KJICTKH —
JIMIINABI

cBoricTBa. Knaccudukamus munumaos.
Tpurmunepuapl, GpochoTUITHIBI, BOCKH,
cTepoubl. bronornueckne GyHKIIMN
aunuaoB. OOmume cBoiicTBa
OMOJOTMYECKUX MEMOPAH — TEKY4ECTb,
CITOCOOHOCTH K CaMO3aMbIKaHHIO,
MOJTYITPOHUIIAEMOCTb.

MOHSTUI: JINTUbI, TPUTIIALIEPUIBI,
dhochomumuIbl, BOCKH, CTECPOU/IBI,
JIATIOTIPOTEUHBI, TJIUKOJIUAHU/IBI.
KiraccudunmpoBaTs AT IBI

110 CTPOEHUIO; XapaKTEPU30BaATh UX

byHKIIUN
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JleMoHCTpanun
Tabsuup! v cxembl: «CTpoeHue
MOJIEKYJT JTUITUA0B

4.5

HyxnennoBsie
kucnoTel. CTpoeHue u
¢bynkiuu JJHK, PHK,
ATOD

Hyxkneunossie kucnotsl. JIHK u PHK.
CrpoeHre HyKJIENHOBBIX KHCIIOT.
Hyxneornap!. [IpuHiun
KOMILIEMEHTapHOCTH. [IpaBuiio
Yapradda. Ctpykrypa JHK — nBoiinas
CIUpalib. MECTOHAXOXKICHUE U
ounonornyeckue pynkuun JHK. Buas
PHK. ®ynkuuu PHK B kietke.
Crpoenune monekynsl ATO.
Makposprudeckue CBSI3u B MOJIEKYJIE
AT®. buonorunueckue pyHkiuu ATO.
BoccraHOBIEHHBIE IEPEHOCUYHUKH, UX
(GyHKUMHU B KIETKE. /[pyeue
HyKkaeozuompugocgamor (HTD).
CexBenupoBanue JTHK. Memoowi
2EHOMUKU, MPAHCKPUNIMOMUKU,
NPOMEOMUKU.

JlemoHCcTpanumn

[Toptpersl: [Ix. Yorcon, @. Kpuk,

M. Yunkunc, P. ®panknun, @. Caurep,
C. IIpy3unep.

Tabauue! u cxembl: «HykaenHoBbIE
KHUCIIOTBD», « CTpOEHUE MOJIEKYIIbI
ATODy.

PackpeiBaTh cofepxkaHue TEPMUHOB U
MOHATUM: 1€30KCUPUOOHYKIICMHOBAs
kucnora (JAHK), pubonyknennoBas
kuciora (PHK), nykineotun, HyKkieo3u,
a30TUCTHIC OCHOBAaHUS, aJICHUH, TyaHUH,
LUTO3UH, TAMUH, ypalui,
KOMIUIEMEHTapHbIE OCHOBaHMS,
anenosuntTpudocdar (ATD),
MaKpO3prudecKas CBs3b,
CEKBEHHPOBAHKE, TCHOMHUKA,
TPAHCKPUNTOMUKA, TPOTECOMUKA.
XapakTepu3oBaTh, ONKUCHIBATH U
CXeMaTH4eCKH N300pakaTh CTPOCHUE
nykieoruna JIHK u nBoitHo# criupanu
JIHK, cexBenupoBanue /JHK.
OnuceiBaTh npouecc perukanuu JJTHK
B KJICTKE U Ha3bIBaTh €T0
OMOJIOTUYECKOE 3HAYECHUE.
XapakrepusoBarb pynkuuu JTHK.
Pazmuuate ctpyktypy u pynkiuu PHK.
OnuchIBaTh MPOLIECC TPAHCKPHUIILIHH.
CpaBHUBATh HYKJICMHOBBIE KUCIIOTHI
(IHK u PHK).

XapaxkTepuzoBaTh 0COOCHHOCTH

50




denepanbHas padouas nporpamma | buonorus. 10-11 kimaccer (yriayOn€HHBIN ypOBEHB)

OobopynoBanme: XUMUYECKAS IOCYJA U
o0opyI0BaHUE.

JlabopaTtopHnasi paGora
«MccnenoBanue HyKJIEMHOBBIX KUCIIOT,
BBIJITICHHBIX U3 KJIETOK Pa3INYHbIX

ctpoenust u pynkunu ATO.
®opmyupoBaTh U OOBSICHATH TPUHITHIT
KOMILJIEMEHTAPHOCTH U TIPABUIIO

Yapradda

OpPTraHHU3MOB)
4.6 | MeToabl CTPYKTYpHOMH 1 CtpykTypHas OUOJIOTHS: PackpbIBaTh coepxanue TEPMUHOB U
ounonoruu OMOXUMHUYECKHE U OMOPU3NYECKHE MOHSATUI: MOJIEIMPOBAHUE,
UCCJIEIOBaHMsI COCTaBa U KOMIIBIOTEPHBIN U3aiiH.
IPOCTPAHCTBEHHOM CTPYKTYPBI [lepeuncnsiTh MepCHeKTUBHBIC
ouomonexyi. Moodenuposanue HATPaBICHUS HAYIHBIX UCCIIEIOBAHUIN
cmpykmypol u (pyHKYutl OUOMOAEKYA U | B CTPYKTYPHON OMOJIOIMH, paCKpPhIBATh
ux komnaekcos. Komnvromepnuiii WX 3HAYCHUE JIJISI METUIIUHBI U
OU3AH U OPeAHUYeCKULl CUHMe3 CEJIbCKOT0 XO35IMCTBA
OUOMONEKYTL U UX HENPUPOOHBIX
ananozoe
Htoro yacoB mo Teme 10
5 | Tema «CTpoeHne n (PYHKIMH KJICTKID
5.1 | Tumsl KIETOK. 1 Tums! KJIETOK: SyKapruoTHIeCcKas 1 PackpriBaTh conep:kaHue TEPMUHOB U
[TpokapuoTuueckas npokapuotnyeckasi. CTpyKTypHO- MOHSITUIA: TPOKAPUOTHUYECKas KIIETKA,
KJIETKa (byHKIIMOHATFHBIE 00PAa30BAHMUS KJIETOYHAs! CTEHKa, MYpPEUH,
KJIETKHU. dboTOoCUHTETUYECKHE MEMOpaHHI,

CrpoeHue NpoKapuOTHYECKON KIIETKH.
Krnerounast crenka 6akTepuil U apxei.
OcoOeHHOCTH CTPOCHUS
reTepoTpodHON U aBTOTPOPHOM

(bnaremH.

XapakTepu3oBaTh GOPMY B pa3Mepbl

MPOKAPUOTUYECKUX KIETOK; (PYHKITUN
TeHETHYECKOTO arapaTa mpoKapuoT.
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MPOKAPUOTUYECKUX KIETOK. MecTo U
POJIb IPOKAPHUOT B OUOLIEHO3aX.
JleMoHCTpanun

Tabauue! u cxembl: «CTpoeHue
YKapUOTHUYECKOH KIIeTKN», «CTpoeHue
MPOKAPUOTUYECKON KICTKI

OnuceIBaTh MPOIIECC
CIIOpo0Opa30BaHUsl, OTMEYATH ErO
3HAYCHHUE JJI BBDKUBAHUS OaKTepuid
IpYU YXYJIICHUU YCIOBHUM
CYILIECTBOBAHMSI.

OnuceIBaTh pa3MHOKEHHUE TPOKAPHOT.
OneHuBaTh MECTO U POJIb IPOKAPUOT
B OMOIIEHO3aX

5.2

Crpoenue
YKAPUOTHYECKOU
KJICTKHU.
[ToBepXHOCTHBIN
amnrmnapar KJIeTKH

Crtpoenue u GyHKIIMOHUPOBAHHE
AYKAPUOTUYECKOMN KIIETKH.
[Tna3maTuyeckas MeMOpaHa
(mna3zmanemma). CTpykTypa
MJI1a3MaTUYECKOU MEMOPAHBI.
TpaHcnopT BEIECTB YeEPE3
I1a3MaTHYECKYI0 MEMOpaHy:
naccuBHbIU (MU y3us, odneryéHHas
nuddy3ust), akTUBHBIN (MIEPBUYHBIN U
BTOPUYHBIN aKTUBHBINA TPAHCTIOPT).
[TomynpoHuiaeMocT MEMOpaHBHI.
PaboTa HaTtpuii-kaqneBoro Hacoca.
OHJOIMTO3: MUHOLUUTO3, (ParouuTOo3.
Ok3o1uT03. Knerounas creHka.
CrpykTypa ¥ PyHKIIMHM KIETOYHOM
CTEHKU pacTeHUH, TpUOOB.
JdemMoHcTpanuu

Tabnuiel u cxeMbl: «CTpoeHHe
AYKapHUOTUYECKON KIETKW», «CTpoeHue

PackpbiBaTh copepkaHue TEPMUHOB U
HNOHSTUMN: IJIa3MaTHYecKasi MeMOpaHa
(mmazmanemma), JKUJIKOCTHO-MO3andHast
MOJIe b, MEMOpaHHbIE OCJIKU
(nepudepuueckrie, UHTETPAIbHBIE),
IMKOKATUKC, Tudy3us, ocMoc,
aKTUBHBIN TPAHCIIOPT, 3HIOLUTO3,
(harouTo3, MUHOIIUTO3, IK30ITUTO3,
KJIETOYHAs CTEHKA, TJIa3MOJIECMBI,
CUMILIACT.

XapakTepu3oBaTb 0COOEHHOCTH
CTpPOEHUA U PYHKIUU DYKapHUOTUYECKON
KJIETKH; TPAHCIIOPT BEILLECTB

yepes MIa3MaTHIecKyt0 MeMOpany:
ITACCUBHBIN U aKTHUBHBIN TPAHCIIOPT;
paboTy OeNKOB-KaHAJIOB; paboTy
HaTPHUII-KaJIMEBOT0 HACOCA; CTPYKTYPY U
(GYHKUIMU KIIETOYHOU CTEHKH PAaCTEHUMN
U TpuboB
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KUBOTHOU KIIETKN», «CTpoeHue
PACTUTEIBLHOU KIIETKI.
O0opyaoBaHme: CBETOBOM MUKPOCKOIT,
MHUKPOIIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX KIIETOK.

IIpakTuyeckasi padora

«M3y4yenne CBOMCTB KJIIETOYHON
MeMOpaHbBI»

5.3

[{uTorutazma u eé€
OpTraHOUbI

[Mutonna3ma. Lluto3oib. I{luTockener.
JBrmxeHne nurorasmMbel. OpraHou/ bl
kieTku. OHOMeMOpaHHbIE OPTAaHOUIbI
KJIETKH: DHI0ILIa3MaTHIECKas CETh
(BIIC), anmmapat I'oab1Ku, TU30COMBI,
UX CTpoeHHE U GyHKIMHU. B3auMocBs3b

OI[HOM€M6paHHBIX OpraHON 0B KIICTKH.

CrpoeHue rpanyJIs[pHOrO peTUKYIyMa.
Mexanusm nanpasnenus 6eakos ¢ I1IC.
Cunre3 pacTBopuMbIX 0enkoB. CuHTe3
KJICTOYHBIX MeMOpaH. [ maakuii
(arpaHysipHBIN) SHIOIIIIA3MATUYECKUI
petukynyM. CekpeTopHasi GyHKIIHS
anmapara ['onbku. Moougukayus
benkos 6 annapame I o1vodicu.
Copmuposka benxoe 6 annapame
Tonvooicu. TpancnopT BeeCTB

B KJIeTKe. Bakyomnu pacTuTenbHbIX
kieTok. Knerounsiit cok. Typrop.

PackpeiBaTh copepkaHne TEPMHUHOB H
MOHSATUH: IUTOTUIa3Ma, IUTO30JIb,
IIUTOCKEJIET, KOMIAPTMEHTHI,
OpTaHOWIbI, PHAOIIA3MaTHIECKas CeTh
(BIIC), anmmapat I'oab 1K, TU30COMBI,
BaKYyOJlb, pPUOOCOMBI, ABTOJIU3,
BE3UKYJISIPHBIN TPAHCIIOPT,
MIEPOKCUCOMBI, KJIETOUHBIN COK, Typrop,
MUTOXOHPHH, KPUCTHI, TUTACTH/IBI,
XPOMOTUIACTHI, JICUKOTIIIACTHI,
XJIOPOILJIACTBI, CTPOMA, TPAHBI,
TUJIAKOU]I, JTaMeJla.

XapakTepu3oBaTh HATOILIA3MY
HYKapUOTUYECKON KIIETKH;
KJIacCU(UIIMPOBATH OPraHOUIbI

B 3aBUCUMOCTH OT OCOOCHHOCTEH UX
cTpoeHus (0THOMEMOpaHHBIE,
JIByMEMOpaHHbIE, HEMEMOpPaHHEIE);
OMHCHIBATH (DYHKITUU KAXKIOTO
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[loryaBTOHOMHBIE OpPTraHOUIBI KIETKH:
MUTOXOHAPUH, TTACTHUIBI.
Ilpoucxoorcoenue MumoxoHopuil u
naacmud. Cumbuoecenes

(K.C. Mepeoickosckuii, JI. Mapeynuc).
Crpoenue u GyHKINN MUTOXOHIPUIA U
riactua. [lepBuyHbie, BTOPUYHbBIE U
CJI0KHBIE€ TLJIACTU/IbI
(hOTOCUHTE3UPYIOIIUX IYKAPHOT.
XJIIOpOIUIACTHI, XPOMOILIACTHI,
JICUKOILJIACTHI BBICIINX PACTCHUMU.
JleMoHCcTpanun

[Toptpetsl: K. C. MepexkKOoBCKUH,

JI. Maprynuc.

Tab6uuibl 1 cxeMbl: «CTpoeHue
AYKapUOTUYECKOU KIIETKN», «CTpoeHHe
YKUBOTHOU KJIETKW», «CTpoeHune
pPacTUTENBHOU KIETKW», «CTpoeHue
MUTOXOHAPUM.

Oob6opyaoBaHme: CBETOBOM MUKPOCKOIT;
MUKpPOTIpEnapaTbl paCTUTEIbHBIX,
YKUBOTHBIX KJIETOK.

IIpakTnuyeckas padora

«M3yuenure ABMIKEHUSI [IUTOTIa3MBbl

B PACTHUTEIIbHBIX KJIETKaX.
JlaGopaTopHasi pabora
«HccnenoBanue miazMonausa

OpraHoHu/a B KIIETKE.
OOBSICHATH COOBITHS, CBI3aHHbBIC

C BHYTPUKJICTOUYHBIM ITUILICBAPCHUEM,
€ro 3Ha4YeHHUE JJIsI OpraHu3mMa.
OTtMeuaTh 3HaUYCHHE IIUTOCKEIIETA;
XapaKTeprU30BaTh €ro AJIEMEHTHI
(MHKPOTPYOOUKH, MUKPO(DUITAMEHTHI,
MIPOMEXKYTOUHBIE (PUITAMEHTBI), UX POJIb
B JKU3HEICATEIbHOCTH KIIETOK U TKaHEH
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" ACTIIa3MOJIN3a B PACTUTCIIbHBIX
KJIICTKax»

5.4 | HememOpanHsbie HememOpaHHbIe OpraHOUIbI KJIETKA PackpeiBaTh conepxkaHue TEPMUHOB U
OpPTaHOMIbI KJIETKU CtpoeHue u pyHKIMH HEMEMOPAHHBIX | IOHATHI: pubOCOMa, TIOJIMCOMA,

OpPraHOUI0B KJIETKU. PHOOCOMBI. MUKPOTPYOOUKH, TYOYJTNH, KICTOUHBINA
IIpomedsxcymounvle gpunamenmul. HEeHTp (LIeHTpOocoMa), IICHTPUOIIH,
MuxkpodunameHTsl. AKmuHo8bIE neHTpocdepa, KryTUKd, peCHUUKH,
Muxpoghunamernmuol. MplieuHb1e 0a3abHOE TETBIIE.
KJIETKU. AKMUHO8b1e KOMNOHEHMbl XapakTepru3oBaTb HEMEMOpaHHbIE
HEeMbIUEYHBIX KTIEMOK. OpPTraHOUIbI KIETKH, UX CTPOCHHUE U
MukpotpyOouku. KieTounsiii HEHTP. byHKIMHA
CTtpoeHue 1 IBUKEHHUE KIYTUKOB U
pecHrueKk. MUKpoTpyOOUKH
uurormiasmsl. Llentpuons. benku,
accoyuuposantvle ¢
MUKpogunramenmamu u
muxpompyboukamu. Momopuvle 6enxu.
JdemoHcTpanuu
Tabauiel 1 cxembl: «CTpoeHHE
JKUBOTHOM KJIETKW», «CTpoeHUE
PACTUTEIBHOU KIETKU

5.5 | Ctpoenue u pyHKIIUU Snpo. O0Gonouka siapa, XpoMaTHH, PackpeiBath cogepxaHue TEPMUHOB U

saapa

KapuoIu1a3Ma, sAPBIIIKH, X CTPOECHUE
U GyHKUMU. SnepHblil OeTKOBbIN
Matpukc. [IpoctpancTBeHHOE
PaCIOJIOKEHUE XPOMOCOM

B UHTEP(A3HOM SIIpE.

MOHSATUM: SAPO, sAepHas 000JI0UKa,
SZIEPHBIE TIOPHI, HYKJICOTIa3Ma
(kapuoruia3ma), TeHOM, XpOMaTHH,
DYXpOMaTHH, TETEPOXPOMATHH,
SIPBIIIKO, XPOMOCOMBI, IIGHTPOMEPA,
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yxpomamun u 2emepoxpomMamuH.
benku xpoMaTtriHa — TUCTOHBI.
Jlunamuka si0epHoti 060104KU

6 mumo3se. foepuulii mpancnopm.
KinetouHnble BKIIOUCHUS.
JdeMoHCcTpaMu

Tabnuiiel U cxeMbl: «Sapoy»

KHHETOXOp, KJIETOUHBIE BKJIFOUEHHUS.
XapakTepu3oBaTh KIETOYHOE AP0 KaK
LEHTpP yIpaBJICHUS
KUZHEAECATEIbHOCTHIO KIIETKH;
IreHETUYECKUH anmnapar KJIeTOK
AYKapHoT, CTPOEHUE U PYHKIIUU
XPOMOCOM.

OnuchIBaTh CTPYKTYPHI AJIpa U UX
B3aUMOCBSI3b C OPraHOUIaMU
LUTOTUIa3MBI

5.6.

CpaBHurenbHas
XapaKkTepUCTUKA
KJIETOK DYKapuOT

CpaBHUTENbHAA XapaKTEPUCTUKA
KJIETOK 2YKapHuoT (PacTUTEIbHOM,
YKUBOTHOM, TPUOHON).
JlemoHcTpanuu

Tabnuiibl v cxembl: «CTpoeHue
AYKApUOTUUYECKOUN KIETKHY,
«CTpoeHue )KMBOTHOM KIIETKW,
«CTpoeHMne paCTUTENBHOM KIETKN.
Oob6opynoBaHme: CBETOBOM MUKPOCKOIT,
MHUKPOIpPENapaTbl paCTUTEIbHBIX,
YKUBOTHBIX KJIETOK.

JlaGopaTopHasi pabora
«M3yyeHne cTpoeHus KIETOK
Pa3JIMYHBIX OPTraHU3MOB

XapaxkTepu3oBaTh TUIIBI KJIETOK
AYKApHUOT: pacTUTEIbHAsI, )KUBOTHAS,
rpudHasi.

CpaBHUBaTh MEXIy CO00M CTpoeHue u
KUZHEICSITENBHOCTh DYKAPUOTUUECKHUX
KJIETOK U POJIb TPOKAPUOT

B OMOIIEHO3aX

HToro yacos 1o reme
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Tema «O0MeH BEIIECCTB U IPEBPAINCHUEC JHEPI'NU B KIICTKE»

6.1

OOMEH BEIECTB —
MeTa00IN3M

3

AccuMUnSIUUS U TUCCUMUIISILIUS —
JIBE€ CTOPOHBI MeTabommn3Ma. Tumsbl
oOMeHa BeIeCTB: aBTOTPO(HBIN 1
rerepoTpoHbIN. YyacTue Kuciopoaa
B 0OMEHHBIX MPOIECccax.
DHepreTuyeckoe 00ecreyeHne KIeTKU:
npeBpaieHue AT® B 0OMEHHBIX
npoueccax. @epMeHTaTUBHBIN
XapakTep peakuuid KJIETOYHOIO
MeTrabonuzma. DepMeHThI, UX
CTPOCHHE, CBOMCTBA U MEXAHU3M
nevictBus. Kopepmentsl. Otnuuust
(GhepMEHTOB OT HEOPTAHUYECKUX
KaTaJIn3aTopoB. benku-akTBaTOPHI U
OeJIKU-UHTUOUTOPBI. 3aBUCUMOCTD
CKOPOCTHU (p€pPMEHTATUBHBIX PEaAKIIUI
OT Pa3IUYHBIX (PAKTOPOB.
JlemoHCcTpanumn

Tabnuiel ¥ cxeMbl: «DOTOCHHTE3Y,
«DHEPreTUYeCKuii 0OMEH»,
«buocuntes 6enka», «CtpoeHue
bepMeHTa», «XEeMOCUHTERY.
OobopynoBaHme: CBETOBOM MUKPOCKOIT,
000pyI0BaHUE JJIsI TPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX
MHUKPOIIPENApPaATOB.

PackppiBath copepkaHue TEPMUHOB U
MOHSTUN: 0OMEH BEIIECTB
(MeTabo0JIi3M), aCCUMUIISITUS
(anaboaM3M), WK TJIACTUYCCKUI
0OMEH, TUCCUMUJISALINS (KaTaOOoIU3M),
WJIM SHEPreTHYECKU OOMEH,
aBTOTPO(bI, reTepoTpodbl, aHaIPOOHI,
a’po0Obl, GepMEHTHI, AKTUBHBIN LIEHTD,
cyOcTpatHasi crieu(puIHOCTb,
Ko(hepMeHTHI, OETKU-aKTHBATOPHI U
O€JIKM-UHTUOUTOPHI.

[lepeuncnsatb 0COOEHHOCTH
MJIACTUYECKOTO ¥ DHEPTeTHUYECKOTO
oOMEHa B KJIETKE; yCTaHABJIMBATh
B3aMMOCBSI3b MEKTY TUTACTHUECKUM U
YHEPreTUICCKUM 0OOMEHOM.
Paznuuatek TUIIBI 0OOMEHA BEIECTB:
aBTOTPO(HBIN U reTepOTPOPHBIN.
IToka3bIBaTh posb KUCIOPOIA

B OOMEHHBIX MPOIIECCax.
CxemaTndecku n300paxaTh CTPOCHHUE
dbepMmeHra.

Otnmnuath hepMeHTHI
OT HEOPTaHWYECKUX KaTaIN3aTOPOB U

ONPENEIATh UX POJIb
B (O YHKIIMOHUPOBAHUU KUBBIX CUCTEM,
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JlabopaTtopHnasi paGora

«/3yueHune KkaTaauTu4eCKon
aKTUBHOCTH (DEPMEHTOB (Ha IpUMepe
amMuIIa3bl WK KaTajaasbl)».
JlabopaTtopHnasi paGora

«3yuenune GpepMeHTaTUBHOTO
pacIernieHus IEpoKcrIa BOA0poaa

B PACTUTENIBHBIX U )KUBOTHBIX KJIETKaX»

B IIPOMBIIIIJICHHOCTH, B MEJIUIIMHE,
B ITIOBCEIHEBHOM KM3HH UEJIOBEKA.
CraBUTh SKCIEPUMEHT 10 BBISIBIICHUIO
KaTaJIMTHYECKOM aKTUBHOCTH
MIEPOKCH/1a3bl, AMUIIA3bl, OOBSICHSITH
MOJyYEHHBIC PE3YyJIbTaThI

6.2

ABTOTpO(HBINA THUI
0oOMeEHa BEIIECTB.
doTocuHTE3

[lepBUYHBIN CHUHTE3 OPraHUYECKUX
BEIIECTB B KieTke. POTOCHHTES.
AHoxcueeHHbIl U OKCUSEHHBLU
domocunmes y baxmepuii.
Ceemocobuparoujue nuemeHmsl u
nueMeHmvl peaKyuoHH020 YeHmpa.
Ponp xs10pomiacToB B mporiecce
dborocunTe3a. CBeTOBasi U TEMHOBASI
dazel. @omoovixanue, Cz-, Cy-

u CAM-munwvt hpomocunmesa.
[IpoyKTUBHOCTH (POTOCHHTERA.

Bnusnaue paznudnbix GpaxkTopos
Ha CKOPOCTh (pOoTOCHHTE3a. 3HAUCHUE

dboTocuHTE3A.

JdemoHcTpanuu

IToprpersl: /Ix. ITpuctin,

K. A. Tumupsses.

Tabauibl u cxembl: «DOTOCUHTE3Y

PackppiBath copepxanne TEPMUHOB U
noHsATUM: hoTocuHTe3, hasbl
dboTocuHTE3a (CBETOBAs, TEMHOBAs),
dbotonus, hochopunupoBanue, MUKI
KansBuna, HAJI®+ (nepeHocuuk
BOJIOPO/JIA).

XapakTepu3oBaTh IJIACTUYECKUN OOMEH
Kak 3Tan o0111ero oOMeHa BEIIeCTB;
coObITUS (OTOCHHTE3A (PEaKIun
CBETOBOI M TeMHOBOH (ha3); poib
XJIOPOTJIACTOB B MPOIIECCe
dboTocuHTE3A.

BbISBIATH MPUYMHHO-CIIECTBEHHBIC
CBSI3U MEXK]TY TTOTJIOIICHUEM COJTHECYHOU
DHEPTUU XJIOPOPHILIIOM ¥ CHHTE30M
Mosekya ATO.

CpaBHHBaTh HCXOIHBIC BEIIECTRA,
KOHEYHBIC MTPOTYKTHI M YCIIOBHSI
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MPOTEKAHUS PEAKIIUI CBETOBOU U
TeMHOBOH (ha3 poTocuHTE3A.
YcraHaBaMBaTh B3AMMOCBSA3b MEKY
(OTOCHHTE30M U IbIXaHHUEM; CBETOBOM
¥ TEMHOBOH peakuusaMu (poTocuHTesa.
OuenuBarth 3HaUeHHE (POTOCUHTE3A
JUIs1 5KU3HU Ha 3eMlie

6.3 | ABTOTpOQHBIN THUTT XemocuHres. PaznooOpaszue PackpeiBath conepkaHue TEPMUHOB U
oOMeHa BEIECTB. OpraHU3MOB-XEMOCUHTETHUKOB: MNOHATUI: XEMOCHHTE3.
XeMOCHHTE3 HUTpUPULUPYIOIIHE OaKTEpUH, OOBACHUTH CYLUTHOCTh XEMOCHHTE3A,
Kee300aKkTepun, cepoOaKTepuu, pacKpbIBaTh €0 3HaueHue B Ouocdepe.
BOJOPOJIHbIE OaKTEpUH. 3HAUEHUE [IpuBOANTH PUMEPHI
XEMOCHHTE3A. XEMOCHHTE3UPYIOIINX OaKTepuil
JleMoHCTpanun (auTpuduIMpyrole OaKTepuH,
[optpetsi: C. H. Bunorpackuii, xKene300aKTepuu, cepodakTepum,
I'. A. 3aBap3uH. BOJOPOJIHBIE OAKTEPUH) U
Tabauib! ¥ cxembl: «DOTOCHHTESY, XapaKkTepu30BaTh UX
«XeMOCHHTE3» KU3HEAEATEIBHOCTb.
JlabopaTopHast pabora CocTaBisaTh ypaBHEHUS PEAKIIUI
«CpaBHeHuUe npo1ieccoB GOTOCUHTE3a U | XEMOCHHTE3a.
XEMOCHHTE3a» CpaBHUBaTh XEMOCUHTE3
¢ (OTOCHMHTE30M
6.4 | DHepreTuyeckuii AHaspoOHbIE OpraHu3Mbl. Busl PackpsiBaTh conepxanne TEPMUHOB U
OOMEH — opoxenus. [IpoaykTsl OpOKEHUS M IX | TIOHSITHIA: 3TAIbl YHEPTrETUIECKOTO
JTUCCUMUIISIUS UCIIOJIb30BAHUE YEIIOBEKOM. oOMEeHa — OATOTOBUTEJIbHBIH,

AHa3poOHbIC MUKPOOPTIaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTHUU U

OeCKUCIOPOIHBIN (aHadPOOHBIH),
KHUCIIOPOHBIN (ad9pOOHBII); TIIMKOJIU3,
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BO30yAMTENN OOJIE3HEM.

AdpoOHBIE OPTaHU3MBI. DTaITbl
HHEPreTHYECKOro OOMeHa.
IToaroroBurenbHeIM dTall. I mukomms —
OECKHUCIOPOIHOE PACIIEIIIIEHUE
[JIFOKO3BI.

buonornyeckoe okucieHue, win
KJIETOYHOE JbixaHue. Poib
MHTOXOHAPHM B IIPOLIECCAX
OMOJIOTUYECKOTO OKUCIICHUSI.
[{ukmrueckne peaKuumu.
OxucnutenbHoe (hochopuiimpoBaHueE.
DHepausi MeMOpanHo20 epadueHma
npomonos. Cunmes AT®.: paboma
npomonuou ATD-cunmaswl.
[IpeumymiecTBa a3poOHOTO My TH
oOMeHa BEIIeCTB Mepe] aHadPOOHBIM.
D} hHEeKTUBHOCTH YPHEPTeTUUSCKOTO
oOMeHa.

JdemoHcTpanuu

IToptpetsl: B. A. DHreasrapar,

I1. Mutuemnn.

Tabuuibl ¥ CXeMBbl: « JHEPTETUUECKUI
O0OMEH».

JlaGopaTopHasi paGora

«CpaBHEHHUE TIPOIECCOB OPOKEHUS U
JIBIXAHUSD)

OpokeHue, OMOJIOTUYECKOE OKUCIICHHE
(mbixanue), nukia Kpeoca,
OKHUCIIUTENBbHOE (POoCPOpUIMpOBaAHUE,
MPOTOHHBIN TPaJIMEHT, TPOTOHHAS
AT®-cunTa3a.

[lepeuncnarb 0COOEHHOCTU
HPHEPreTUYECKOro 0OMeHa B KIIETKE.
OnuchIBaTh 3TANbl YHEPTETHUECKOTO
oOMeHa (OATOTOBUTEINIbHBIH,
OECKUCTIOPOIHBIN, KUCTOPOAHBIN) U
CPaBHUBATH UX MEXTY COOOM.
XapakTepu3oBaTh peakluu TIIMKOIN3a,
OpOKEeHUsI, KJIETOUHOTO JIbIXaHUS.
YcraHaBiIMBaTh B3aMMOCBSI3b MEXKY
TJIMKOJIN30M, KJIETOUYHBIM JbIXaHUEM U
cuHTe30M Mosiekyn ATO.

CocTaBnsiTh ypaBHEHUS OCHOBHBIX
ATANOB YHEPreTUUECKOT0 OOMEHa

B KJIETKE.

PaccunThiBaTh SHEPTrEeTUUECKYIO

2 PEKTUBHOCTD IITUKOJIN3A U
OMOJIOTUYECKOTO OKUCIICHUSI.
Ha3wiBaTh UCXOHBIE BEIIECTBA,
KOHEYHBIE MTPOTYKTHI U YCIOBHUS
MPOTEKAHUS PEAKIIUNA DHEPTETUUECKOTO
oOMeHa.

CpaBHUBATh SHEPTETUYECKYIO
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3¢ (HEeKTUBHOCTH OECKUCTIOPOTHOTO U
KHCIIOPOJTHOTO 3TANOB KOHEUHBIC
MPOAYKTHI M YCIIOBUS MPOTECKAHUS
peaxiuii SHePreTUYecKoro 0oMeHa
HHEPreTUYecKoro oOMeHa

HToro 4yacos 1o Teme 9
7 Tema «Hacsencrpennasi nHGpopManus U peajgu3anus eé B KJIeTKe»
7.1 | Peakuum MaTpuaHOTO 2 Peakiiun MaTpuuHOTO CHHTE3A. PackpreiBaTh coziep:kaHue TEPMUHOB U

CHHTEC3a

[IpyHLIMT KOMIIJIEMEHTAPHOCTH

B PEAKIMUSAX MATPUYHOTO CHHTE3A.
Peanuzanus HacaeCTBEHHOU
uH(popmanuu. ['eHeTnyecKkuii KoJl, ero
cBoiicTBa. Tpanckpunuus —
matpuuHblii cuate3 PHK. [TpuHuumns
TPAHCKPUIMIMU: KOMIUIEMEHTapPHOCTb,
AHTUIIAPAJUIEIbHOCTD,
acuMMeTpudHOCTh. Co3peganue
mampuunvix PHK 6 syxapuomuueckou
knemxke. Hexooupyrowue PHK.
JlemoHCcTpanumn

[Toptpert: H. K. Konbuos.

Tab6nuiibl u cxemsbl: «buocunres
Oenka», «I eHeTHYEeCKHUI KO

MOHSATHUM: T'eH, TCHETUYECKUM KO/,
KOJIOH (TPHILIET), CTON-KOJIOHBI,
MaTpulla, MAaTPUYHBIA CUHTE3,
tpanckpunius, PHK-nonmumepasa,
MIPOMOTOP, CIJIAWCUHT, UHTPOH, SK30H.
XapakTepu3oBaTh PEaKIIMU MAaTPUIHOTO
CUHTE3a, CBOMCTBA TEHETUYECKOTO KOJIA.
OnuchIBaTh 3Tanbl TPAHCKPUIILIUN U
TPAHCJISIIUM; YCTAHABINBATh
B3aMMOCBSI3b MATPUYHBIX PEAKIINIT

B KJIETKE; CXeMaTHUYECKH U300paxaTh
MaTpPUYHBIE PEAKIIUHA TPAHCKPUIIUU U
TPAHCIALINY.

Pemate Guonornyeckue 3a1auu Ha
ONpEIEJICHHUE MOCIIEI0BATEIIBHOCTH
HykieotuoB JIHK n MPHK, npumensisa
3HAHUA O PEAKIMSIX MATPUUHOTO
CUHTE3a, TECHETUYECKOM KOJE,
MPUHIINUIE KOMIUIEMEHTAPHOCTHU
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7.2 | Cunres Oenka TpaHcisinuys U €€ JTanbl. Y4dacTue PackpsiBaTh cojiepKaHUE TEPMUHOB U
tpancnopTHbix PHK B 6uocunTese MOHSATUI: TPAHCIALNS, aHTUKOOH,
Oeinka. YcioBust OMOCHHTE3a O€elIKa. TPHK, amunoanun-tTPHK-cunTerasa
KonupoBanne aMmuHOKHCIOT. Posib (xomaza), mosmprudbocoMa (ToIuCcCoMa).
pubocom B OmocuHTe3€e OerKa. XapakTepu3oBaTh CBOMCTBA
JleMoHcTpanuu F€HETUYECKOro Koja.
Tabmuiel 1 cxembl: «brocuHTe3 OnuchIBaTh TAIbl TPAHCISIIUN U
oenkay, «['eHeTHYecKuit KO1» CXEMaTUYeCKH H300pakaTh MaTPUUHBIC
peaKIuu TPAHCIISALIHH.
Penrates Onosiornyeckue 3agauu
Ha onpeenenre aHTuko10HoB TPHK,
MOCJIEI0BATEILHOCTH AMUHOKHUCIIOT
B MOJIEKYyJie Oelika, MPUMEHSISI 3HaHUs
0 peakIMsIX MAaTPUYHOTO CUHTE3A,
T€HETUYECKOM KO/, TPUHITUIIC
KOMIUIEMEHTAPHOCTH
7.3 | MexaHu3Mbl CogpemenHvle npedcmasieHus PackpwiBath copepkaHue TEPMUHOB U

OKCIIPECCHUHU I'CHOB

o cmpoenuu 2enog. Opranuzanus
reHOMa y IPOKapUOT U 3YKAPHOT.
Perynsiius akTHBHOCTH I'€HOB

y pokapuoT. [ unoresa onepona

(d. XKako0, XK. Mano).

MonekynspHvle MexaHuzmol IKCnpeccuu
2eHo8 y aykapuom. Ponv xpomamuna

6 peaynayuu pabomol 2eHos. Perynsanuus
0OMEHHBIX MPOIIECCOB B KJIETKE.
Knerounsiit romeocras.

MIOHSITUI: OIIEPaTOp, ONEPOH,
CTPYKTYpPHBIC T€HBI, IPOMOTOD,
penpeccop.

OnuceIBaTh CTPYKTYPY TEHOMA
MIPOKAPHOT; XapaKTEpHU30BaTh paboTy
HMHYIIUOETBLHOTO U perpeccuOebHOro
OIfepoHa.

BoinensiTe CTpyKTypHYIO U
PETYJISTOPHBIE YaCTH T€HA DYKAPHOT.
CpaBHUBATh MPOIECCHI IKCIIPECCUU
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JleMoHCTpanun
Tabnuiel u cxeMbl: «bHOCHHTES
Oenkay, «I eHeTHUEeCKHUI KO

T'CHOB Y IPOKAPHOT U DYKAPUOT.
XapakTepru30oBaTh TUIIOTE3Y OTIEPOHA
(®. Kako0, XK. Mano).

OnuceIBaTh MEXAHU3M IO ICPKAHUS
KJIETOYHOTO TOMEO0CTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
NudopmarmonHas
ouosorus

Bupycel — Hek1eTouHbIE POPMBI KUZHU
u oOnuratHble napa3uthbl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB,
peTpoBHUpYCcOB, OakTeprodaros.
Kuznennwiii yuxn /{HK-cooepacawjux
supycos, PHK-cooepaicawux supycos,
baxmepuoghacos. Oopamuast
MPAaHCcKpunyusi, pesepmasa,
unmezpasa.

BupycHbie 3a001eBaHS YETIOBEKA,
J)KUBOTHBIX, pacTteHuil. CITN /I,
COVID-19, conmanesubie 1
MEIIUIIMHCKHUE TPOOIEMBI.
buoungpopmamura: unmeepayus u
ananuz bonvuux maccueos («bigdata»)
CMPYKMYPHBIX OUONOSUYECKUX OAHHDBIX.
Hanomexnonozuu 6 6uonocuu u
meouyune. IIpoepammupyemvoie
@ynxyuu benxos. Cnocobvt docmasxu
JleKapcma.

JdemoHcTpanuu

IToptper: J. U. iBaHOBCKUIA.

PackpsiBaTh conep:xkaHue TEPMUHOB U
MOHSATUI: BUPYC, BUPHUOH, CEP/ILICBUHA,
Karcuj, oOpaTHas TPAaHCKPUIIIHS,
pPETPOBUPYCHI, OaKkTepruodar, BUpycC
uMMyHoaeduimTa yenoseka (B1Y),
MPUPOHO-0YArOBbIe HH(PEKIIUH.
XapakTepu3oBaTh BUPYCHI,
pEeTpPOBUPYCHI U OakTepuodaru Kak
BHYTPHUKJIETOUHBIX APA3UTOB
MIPOKAPUOT U DYKAPHUOT.

N3narath runoTe3sl SBOTIOIMOHHOTO
MIPOUCXOXKICHUS BUPYCOB.
OnucbIBaTh MEXAHU3M B3aUMOJICUCTBUS
BUpYCa U KJIETKU, HHPEKIIMOHHBIN
BUPYCHBIN ITpoLECC.
XapakTepu30BaTb MEXaHU3MBbI
BEPTUKAJIBHON U TOPU30HTAJILHOU
nepeaadr BUPYCoB; 3a00JIEBaHUS
KUBOTHBIX U PACTCHUI, BHI3bIBAEMbIC
BUpPYCaMH.

HaswiBaTh BUpycHBIE 3a00J1€BaHUS,
BCTPEUAIONINECS Y YETIOBEKA: TPUIIII,
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Tabsuibl U cxembl: «l 'eHeTHYeCKHit
Ko1», «Bupyce», «baktepuodarm.
IIpakTnueckas padora
«Co3ianue MoJIeNIi BUPYCa

KJICHIEBOM dHIIEPaIUT, TeMaTUT,
COVID-19, CIT1.

Co0mroaTh npaBuiia MOBEICHUS

B OKpY Xalolllel MPUPOTHON cpesie, Mep
npO(UIAKTUKN PACTIPOCTPAHECHHUS
BHUPYCHBIX 3a00JIEBAHMI (B TOM YHCIIE
BUY-undexiun)

Hroro

qacCoOB II0 TEMC

9

TeMma «’Ku3HeHHBIN UK KJIETKH»

8.1

JKu3HEeHHBIN TUKIT
KJICTKH

1

Ki1eTouHbIl UKL, €ro Nepruoasl U
perynsinusa. Uarepdasza u Mutos.
Oco0EeHHOCTH TTPOIIECCOB,
MpOTEKaIUX B HHTEp(ase.
[ToaroroBka KIETKU K AEIEHUIO.
[IpecuHTETMUECKHI
(MOCTMHUTOTUYECKUI ), CHHTETHUECKUI
Y MIOCTCUHTETUYECKUI
(MpeMUTOTUYECKUI) TIEPHOIBI
UHTEp(a3bl.

JlemoHCcTpanumn

Ta0aunel U cxeMbl: «KU3HEHHBIN UK
KJIEeTKW», « MHUTO3»

PackpsiBaTh cozepkaHue TEPMUHOB U
MOHATUM: KJIETOUYHBIM UK, UHTepPa3a.
IlepeuncnsaTh NEPUOABI JKUZHEHHOTO
[HKJIAa KJIETKU U XapaKTEPU30BaTh
MPOTEKAIONINE B HUX MPOLIECCHI

8.2

MarpuuHsbiil CUHTES
JAHK. Xpomocomsl

Marpuunsiit cunre3 JJHK —
perumkanus. [ IpuHuune! perummkanuu
JHK: xoMmieMeHTapHOCTb,
MOJTYKOHCEPBATUBHBIN CUHTE3,
aHTUIIAPAJUIETIBHOCTh. MeXaHu3M

PackpsiBaTh copiepskaHue TEPMUHOB U
MOHATUN: perMKanus (peayIuiuKanus),
KOMIUIEMEHTapPHOCT,
AHTUIIAPAJIIEIbHOCTD,
JAHK-nonumepasa, renomepa,
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permukanuu JITHK. Xpomocomst.
Crpoenue xpomocoM. Tenomepsl U
TesomMepasa. XpoMOCOMHBIN HA0Op
KJIETKH — KapuoTHll. J{UIIonaHbIN 1
rariouHbIM HAOOPbI XPOMOCOM.
['omonoruunsie xpomocoMel. [1onoBeie
XPOMOCOMBI.

JlemoHcTpanuu

Tabsuibl 1 cxeMbl: «KU3HEHHBIN ITUKIT
KJIETKN», « CTPOEHHUE XPOMOCOM»,
«Pemmukamus [JHK».

Oo0opynoBaHme: CBETOBOM MUKPOCKOI,
MHUKpornpenaparsl: «KMUATO3 B KJIETKaX
KOpEIIKa JTyKay.

JlaGopaTopHasi pabora

«3yuenune XxpoMOCOM Ha TOTOBBIX
MHUKPOIIpEnapaTax»

pPEIUIMKAIIMOHHAs BUJIKA, XPOMOCOMA,
XPOMOCOMHBIN Ha0OP, HYKJIEOCOMBI,
CECTPUHCKHUE XPOMATHU/IbI, ICHTPOMEDPA,
KapUOTHUIIL, TAIUIOUTHBIN U JUTIIIOUHBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, TTOJOBBIE XPOMOCOMBI.
XapakTepu30BaTh CTPOEHHUE XPOMOCOM,
KapUOTUIIOB OPraHU3MOB.
[lepeuncnsaTh NPUHLMUIBI PETUTUKALIMT
JIHK 1 naBaTh UM coaepxKaTelibHyIO
XapaKTEPUCTUKY.

OnuceIBaTh MEXaHWU3M PEITUKAIIUU
JIHK.

CxeMaTnyecku u300pakath CTpOCHUE
MeTadazHON XPOMOCOMBI.

Paznnuars XpoMOCOMBI

Ha MUKpOIIpernaparax u
MUKpodoTorpapusx

8.3

JleneHue KJIETKU —
MHTO3

Henenue kinetku — Mmuto3. Ctaauu
MHTO3a U MPOUCXOSIINE B HUX
npoueccsl. Tunel MuTo3a. Kapuokunes
U MUTOKUHE3. brosornueckoe
3HAYE€HHE MUTO3A.

JeMoHcTpanuu

Tabnuiel 1 cxeMbl: « KU3HEHHBIN IINKIT
KJIETKN», « CTPOEHHUE XPOMOCOM,
«Penmukanusa JJHK», «Muto3y.

PackpoiBath copepxanue TEPMUHOB U
MOHATUM: MUTO3, ITpodasa, meTadasa,
anagasza, Tenodaza, KaApUOKUHE3,
LIUTOKHHE3, BEPETEHO JIeJICHUS,
MetadaszHas IacTUHKa, 6opo3aa
JeJICHUSI.

[lepeuncnare nocnea0BaTEeIbHOCTh
CTaJInii MUTO3a U OTIMCHIBATh
POUCXOSIINE HAa HUX MTPOLIECCHI.
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ObopynoBanme: CBETOBOM MUKPOCKOI;
MUKponpenaparsl: «MHUTO3 B KJIIETKaX
KOPEILKA JTyKa».

JlaGopaTopHnasi paGora

«HaOmro1eHne MuTO3a B KJIETKaxX
KOHYHMKA KOpEIIKa JIyka (Ha TOTOBBIX
MUKpOIpenaparax)»

CpaBHUBAaTh 0COOEHHOCTH IPOTEKAHUS
MHUTO3a B PACTUTEIBHBIX U JKUBOTHBIX
KJIETKaX.

OOBACHATH OMOJIOTHYECKUI CMBICIT
MHTO3a.

Paznuuatek cTaguu MuTo3a

Ha MUKpOIIperaparax u
MuKpodoTorpadusx

8.4 | Perymsmus 1 Perynsuus MUTOTHYECKOTO IMKJIIA PackpsiBaTh conepxaHue TEPMUHOB U
YKU3HCHHOTO ITUKJIa kieTku. [Iporpammupyemas KJIeTouHast | TOHSATHI: arornTo3, mpoymdeparus,
KJIETOK rudesb — arnonTo3. muddepeHrpoBKa.

Krnerounoe siapo, XpOMOCOMBI, XapakTepu3oBaTh PETryJIsIIUIO
GbyHKIIMOHATbHAS TCHOMHUKA. MHUTOTHYECKOTO ITUKJIA KICTKH.
Mexarnuszmol npoaughepayuu, OOBICHATH OMOJIOTUYECKHUI CMBICTT
ougpepenyuposku, cmapenus u eubenu | 3amporpaMMUPOBAHHON KIIETOTHON
knemoxk. «L{ugpposas knemray — rudeNu — arnonTo3sa.
ouourpopmamuueckue mooenu YcTaHaBIMBaTh B3aUMOCBSI3b MEXKITY
@DYHKYUOHUPOBAHUS KTIeMKU. TOMEOCTa30M KJIETOK U UX THOEIbIO
JlemoHCcTpanumn
Ta0aunel U cxeMbl: «KU3HEHHBIN 1K
KIETKI», «CTPOCHHE XPOMOCOMY,
«Pemmukanmsa JTHK», «Muto3y»
Htoro yacoB no Teme 6
9 | Tema «CTPOEHUE U ®YHKIIUU OPTAHU3MOB»
9.1 | Opranusm Kak equHOE 1 buonornyeckoe paznoobpaszue PackpbIBaTh copepkaHue TEPMUHOB U

OejIoc

opranu3moB. OJHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOUHbIE

MOHSITUI: OPraHnu3M, OPTaH, OPTraHeIlIbI,
CHUCTEMA OpPTraHoOB, anmnapar,
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OpraHUu3MBbl.
Oco0eHHOCTH CTpOEHUs U
KU3HEIEATEIIbHOCTH OJJTHOKJIETOUHBIX
opranns3MoB. bakrepun, apxeu,
OJTHOKJIETOYHBIE TPHUOBI,
OJIHOKJIETOYHBIE BOJIOPOCIH, IPYTHE
MpOTUCTHI. KoIOHHAIbHBIE OPTraHU3MBI.
B3anMocBs3b 4acTel MHOTOKJIETOYHOTO
opranu3Ma. TKaHU, OpraHbl U CUCTEMBbI
opraHoB. OpraHusM Kak €JUHOE LIEJIOE.
['omeocras.

JleMoHCcTpanun

Tabsuiibl v cxembl: «OTHOKIETOYHBIC
BOJIOpOCIN», « MHOTOKIIETOUHBIE
BOJIOpOCHNY, «bakTtepumny,
«IIpocreitmme», «Oprasbl HBETKOBBIX
pactenunity, «CUCTEMbI OPraHOB
MTO3BOHOYHBIX JKUBOTHBIX),
«BHyTpeHHee CTpOEeHNE HACEKOMBIX ).
Oob6opynoBanme: CBETOBOM
MHUKPOCKOIT; MUKPOTIpEnapaThl
OJIHOKJIETOYHBIX OPTaHU3MOB; )KUBbIE
AK3EMILISIPbl KOMHATHBIX PACTEHUI;
repObapun pacTeHUN pa3HbIX

OTJI€JIOB; BJIaXXHBIE MPEMapaThl
YKUBOTHBIX

(yHKIIMOHAJIbHAS CUCTEMA, TOMEOCTa3.
[lepeuncasaTb CTPyKTypHO-
(byHKIIMOHATBHBIC YaCTH
OJITHOKJIECTOYHBIX, KOJIOHUAJIbHBIX,
MHOTOKJIETOYHBIX 1 MHOTOTKaHEBBIX
OpPTraHHU3MOB.

XapakTepHu30BaTh 0COOCHHOCTH
CTPOEHUS U KU3HEIEATEIbHOCTH
OJIHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHHMAJIBHBIX, MHOTOKJIETOYHBIX U
MHOTOTKAHEBBIX OPTraHU3MOB.
CpaBHHBaTh MeX1y cOO0M
OJTHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE 1 MHOTOTKAHEBBIE
OpraHu3Mbl
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9.2 | TkaHu pacTeHHit Tkanu pactenuid. Turbl pacTUTENBHBIX | PackpeiBaTh coaep:kaHue TEPMUHOB U
TKaHe#: 0Opa3oBaTelibHas, TIOKPOBHASI, | MOHSATHI: TKaHb, SIUICPMUC, TPOOKA,
MPOBOJIAIIAS], OCHOBHAS, KOpKa, JIy0, ipeBeCuHa, APEBECUHHbIC
Mexanudeckas. OcobeHHOCTH BOJIOKHA, JTyOsIHbIE BOJIOKHA, COCY/IbI,
CTpOCHHUS, QYHKIIMI U PACIIOJOKEHUS | KAMEHHUCThIE KJIETKH.
TKaHEW B OpraHax pacTCHUU. XapakTepu30BaTh TUIIBI PACTUTEIBHBIX
JleMmoHcTpanuu TKaHeW: oOpa3oBarTeibHas, TOKPOBHAs,
Ta0auub! U cXembl: IpoBOJdIIasl, OCHOBHAsl, MCXaHHUYECCKasl;
«Tkanu pacrennin», «Oprassl NEPEYUCIIATh OCOOEHHOCTH UX CTPOCHUS
LBETKOBBIX pacTeHUi», «KopHeBbIe Y BBITIOJTHsIEMbIEC (PYHKIIUU
cucteMmbl», «CTpoeHUe CTeOIIs»,
«CTpoeHue TMCTOBOM MIIACTUHKI.
O0opyaoBaHme: KUBBIE SK3EMILISIPbI
KOMHATHBIX PACTEHUI; CBETOBOU
MHKPOCKOII; MUKPOITPENAPATHI TKAHEH.
JlaGopaTopHasi pabora
«M3yuenne TkaHeN paCTEHUI

9.3 | TkaHH KUBOTHBIX TkaHu )KMBOTHBIX U YEJIOBEKA. THIIBI PackpriBaTh coziep:kaHre TEPMUHOB U

YCJIOBCKA

’)KUBOTHBIX TKAHEH: OIINTCIMAJIbHAaA,

COCAMHHUTCIIbHAA, MBIIIICYHAA, HCPBHAA.

Oco0OeHHoCcTH CcTpoeHus, QYHKIHMA U
pacrosoXeHus TKaHel B opraHax
KUBOTHBIX U U€JIOBEKA.
JeMoHcTpanuu

Tabauip! u cxembl: «Tkanu
AKHUBOTHBIX», «CKelleT YyeloBeKay,
«[IumeBapuTensHas cuCTEMay,

MOHSITUI: SIUTEIINN, CEKPET,
MBIIIICYHbIE BOJIOKHA, HEHPOH,
HEUPOTIIus.

XapakTepu30BaTh TKAHU )KUBOTHBIX U
YyeJIOBEKa: dIUTEIaIbHasl,
COCJIMHUTEJIbHAS, MBIIIICYHAs, HEPBHAS;
MePEYUCIIATh 0COOCHHOCTH X CTPOCHHUS
Y BBITIOJTHAEMbIE (DYHKITHH
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«KpoBeHocHas cucremay,
«/IpixaTenpHas cucrema», «HepBHas
cucrteMay, «Koxay, «MpllieuHas
CUCTEMAY.

O6opynoBanme: CBETOBOM MUKPOCKOI;
MHKpOINpenapaTsl TKaHEH.
JlabopaTropHnasi paGora

«M3yyenne TkaHen KUBOTHBIX)

9.4

Opranbl. CUCTEMBI
OpraHoOB

Opransl. BerertatuBHbie U
reHepaTUBHBIC OPTaHbl PACTECHUH.
Oprassl ¥ CUCTEMBI OPTAHOB
YKUBOTHBIX U yejoBeka. OyHKIUU
OpPTaHOB U CUCTEM OPTraHOB.
JlemoHcTpanuu

Tabuuibl 1 cxembl: «Opranbl
LBETKOBBIX pacTeHUun», «KopHeBbIe
cucteMbl», «CTpoeHue cTeds,
«CTpoeHue TMCTOBOM IJIACTUHKW,
«CKeJeT 4eaoBeKay,
«ITummeBaputenbHas cucTEMay,
«KpoBeHocHas cuctemay,
«JlpIxaTenpHas CUCTEMa,
«BeiaenurensHas cucreMa», «HepBHas
cUcCTeMay, « JHJIOKpUHHAS CUCTEMA.
O6opynoBaHme: )KUBbIE SK3EMIUISPbI
KOMHATHBIX PaCTEHUI; TepOoapun
pPaCTEeHMI pa3HBIX OTJIEJIOB; CKEJIETHI

PackpsiBaTh cojiepKaHUE TEPMUHOB U
MOHSATHUM: OpraH, KOpeHb, MOOeT,
LIBETOK, IJIOJI, CEMSI, IIOJIOBBIC JKEJIEC3bI,
MTOJIOBBIE MMPOTOKH, KOITYJIATUBHBIC
OpraHbl, CHCTEMBbI OPTaHOB.
XapakTepu30BaTh BEr€TaTUBHbBIC U
T€HEpPATUBHBIC OpraHbl PAaCTCHUM,
COMATHYECKHUE U PETYJISITOPHBIEC OPTaHbI
KUBOTHBIX; TIEPEUUCIISITE OCOOCHHOCTH
UX CTPOSHUS U BBIMOJHSIEMbIC (DYHKITUH.
YcranaBnuBaTh B3aUMOCBSI3U MEKITY
CTPOCHHEM OPTaHOB U UX (DYHKIUSIMHU.
PaznuyaTth BUIBI TKaHEW, OpTraHbl U
CHUCTEMBI OPTaHOB, B TOM UHCJIE
YeJI0BEKa, Ha MUKpOIIpenaparax,
BJIQYKHBIX Mperaparax, repoapusix u
MuKpodoTorpadusx, Tadaunax,
MOJIENSX U MYJISKaX

69




denepanbHas padouas nporpamma | buonorus. 10-11 kimaccer (yriayOn€HHBIN ypOBEHB)

MMO3BOHOYHBIX; KOJUIEKIIUT
0ECIIO3BOHOYHBIX KUBOTHBIX; BIAKHBIC
npenapaThl >)KUBOTHBIX, CKEJIET
YeJIOBEKa.

JlaGopaTopHnasi paGora

«3ydeHne opraHoB IIBETKOBOTO
pacTEeHUS

9.5

Omnopa Tena
OpraHu3MOB

Omnopa tena oprann3moB. Kapxkac
pacteHuii. CKeJeTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX.
Hapy:XHbIi1 1 BHyTPEHHUH CKEJIET.
CtpoeHMeE U TUIIBI COEAUHEHUS KOCTEN.
JlemoHcTpanuu

Tabsuup! 1 cxembl: «CTpoeHue
cte0s», «CTpoeHue JTUCTOBOM
IUTACTUHKNY, « CKEJIET YETIOBEKA.
OobopynoBaHme: CKEIETHI
II0O3BOHOYHBIX; BJIAYKHBIE ITPENapaThl
YKUBOTHBIX; CKEJIET YEeJIOBEKa;
PAKOBUHBI MOJIIFOCKOB; KOJUIEKIIUU
HACEKOMBIX, UTJIOKOKUX

PackpbIBaTh cofiepkaHie TEPMUHOB U
MOHSITUI: OMOPHBIE CUCTEMBI, 000JIOUKH
KJIETKH, PUOPUILIBI, KapKac, HapyKHBIH
CKeJIeT (XUTUHOBBIN MTOKPOB),
TUAPOCTATUYECKUN CKEJIET, BHYTPEHHUN
CKEJIET, KOCTH (JUIMHHBIE, KOPOTKHE,
TJIOCKHUE), COSTMHEHUS KOCTEH,
HETOIBUXHBIC (IIIBBI),
IIOJIYIIO/IBOKHBIE, TTOJIBU)KHBIE
(cycraBbl), OTIENbI CKEleTa
II0O3BOHOYHBIX )KUBOTHBIX: YEpeEIl,
OCEBOM CKelleT (I03BOHOYHUK, TpyAHAas
KJIETKa, XOpJ1a), [osica KOHEYHOCTEH,
cBOOO/IHbIE KOHEYHOCTH.

OnuceIBaTh HAPYKHBIA U BHYTPEHHUAN
CKEJIEThI )KUBOTHBIX, CTPOCHUE U THUIIBI
COEJIMHEHUS KOCTEMU.

VYcTaHaBIMBaTh B3aUMOCBSI3U MEXKIY
CTPOEHUEM OTIOPHBIX CUCTEM U UX
GyHKIUSIME B OpTaHU3ME.
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CpaBHHBaTh CTPOEHHUE ONOPHBIX CUCTEM
pPaCcTEeHMI U )KUBOTHBIX

9.6 | JIBmwxenue JIBr>keHue opranu3MoB. [[BrxkeHue PackpeiBaTh conep:kaHue TEPMUHOB U
OpraHU3MOB OJITHOKJIETOYHBIX OPTaHU3MOB: ITOHSATHN: IBUKEHNE, IBUTATEIIbHBIC
aME00UTHOE, KI'YTUKOBOE, PECHUYHOE. | OPTaHEeJUIbl, TBUYKEHUE MTPOCTEUIIINX
JIBr>KEeHME MHOTOKJIETOYHBIX (amE€bomaHOE, KTYTUKOBOE,
pacTEeHMil: TPONIM3MBI U HACTHH. PECHUYHOE), ABUKEHUE PACTCHUN
JIBM>KEHNE MHOTOKJIETOYHBIX (TponU3MBbl, HACTUH ), MBILIICYHBIC
JKABOTHBIX M YEJIOBEKA: MBILICYHAs CUCTEMBI (COKpATUTENIbHbIE BOJIOKOHIIA,
cucreMa. Pedaexc. CkeneTHbIe MBILIIBI | KOKHO-MYCKYJIBHBIN MEIIIOK, CKeJIeTHAs
U uXx padora. MYCKYJIaTypa), CKEJIETHAsI MbIIIIA
JleMoHCTpanun (MBIIIEYHOE BOJIOKHO, MUO(DUOpuUILIa),
Tabauue! u cxembl: «OJHOKIETOYHBIE | BBICIIHME ABUTATCIIbHBIC IICHTPHI, padoTa
BOJIOpOCNY, «lIpocTenmmey, MBIIIII (IBUTaTeIbHAs, COMaTHUYECKas),
«CtpoeHue MbIIby, «MplleuHas MBIIIEYHOE YTOMJICHUE.
CUCTEMa XapakTepu3oBaTh BUIbI JBUKECHUS
OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
OpPraHU3MOB.
OnuchIBaTh CKEJIETHBIE MBIIIIBI U UX
pabory.
YcranaBinMBaTh B3aUMOCBSI3b MEXKIY
CTPOEHUEM ONOPHBIX CUCTEM H
IBUKEHUSIMA OPTaHU3MOB
9.7 | Ilutanue opraHu3MoB IIuranue opranu3mos. llornomenue PackpsiBaTh cozepkaHue TEPMUHOB U

BO/IbI, YIJIEKUCIIOTO ra3a u
MHHEPAJIbHBIX BEIIECTB PACTCHUAMU.
[IuTanue XMBOTHBIX.

TIOHSITUI: MUTAHKUE, TUIIIEBAPEHNUE,
MUIIEBAPUTENBHBIEC BAKYOJIH, KAIIICUHAS
MOJIOCTh, MUINIEBApUTETbHAS TPYOKa,
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BHYTpHNOIOCTHOE ¥ BHYTPUKIIETOYHOE
nuuieBapenue. [Iuranue mo3BOHOYHBIX
KUBOTHBIX. OTHEIIBI
MUIIEBAPUTEIBHOIO TPAKTA.
[InmeBapuTENBHBIE KEIE3BI.
[InmeBapuTenbHas CHCTEMA YEJIOBEKA.
JleMoHCTpanun

TaOauip! ¥ cxemsbl:
«Ku1e4HoIonocTHeIe,
«IInmeBapurenbHas cucteMar, «Cxema
IIUTaHUS PACTEHUIN».

OobopynoBaHme: )KUBBIE FK3EMILISIPHI
KOMHATHBIX PAaCTEHUI; 000pyI0BaHUE
JUTSL IEMOHCTpAIMU TTIOYBEHHOTO U
BO3JIYIIIHOI'O ITUTaHUs PACTEHUH,
pacuierieHus Kpaxmaia 1 OeJKoB

o aeicTBueM (pepMeHTOB

MUIIEBAPUTEIBHBINA TPAKT,
MUIIEBAPUTETHHBIC JKETIC3HI,
MUTIEBAPUTEIHHBIC COKH.
XapaKTepu30BaTh MUTAHUE KUBOTHBIX;
BHYTPHIIOJIOCTHOE W BHYTPUKIIETOYHOE
MUIICBAPCHHUE.

Pa3znmnuate Ha N300paKeHUSX (CXeMax,
Ta0IUIAx, MYJISKaX) OTIEIbI
MUILIEBAPUTEIHHOTO TPaKTa U
MUIIEBAPUTEIHHYIO CUCTEMY YeIOBEKa.
YcTanaBIMBaTh B3aUMOCBSI3U MEKTY
CTPOCHHEM OPTaHOB IMHIIICBAPEHUS

9.8

JIpIxaHue OpraHn3MoB

Jlpixanue opranu3MoB. JIprxanue
pacteHui. /[pIxaHre >KMBOTHBIX.
Juddy3us ra3os yepe3 NOBEpXHOCTb
KieTku. KokHOe JIbIxaHue.
JlpixaTenbHasi IOBEpXHOCTh. JKabepHoe
U 1EroyHoe Abixanue. [[prxanue
MO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA.
DBOJIIOLIMOHHOE YCIOXKHEHUE CTPOCHUS
JErKUX MTO3BOHOYHBIX )KUBOTHBIX.
JpIxarenbHasi CUCTEMA YEJIOBEKA.

PackpsiBaTh coziepkaHue TEPMUHOB U
NOHATUH: AbIxaHue, TMPQy3us, KOKHOE
NbIXaHWE, OPTaHbl JbIXaHUs,
JbIXaTEIbHbIC JBUKEHUS, JbIXaTEIbHBIN
LEHTp, JETOYHbIE 00BEMBI, dKU3ZHEHHAS
EMKOCTb JIETKHUX.

XapakTepu30BaTh IbIXaHUE PACTECHUM;
JIbIXaHUE )KUBOTHBIX U YEJIOBEKA.
OnuchIBaTh 3BOJIIOIIMOHHOE
YCIIO)KHEHUE CTPOCHUS JIETKUX
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MexaHu3M BEHTUISIUU JETKUX Y TITUIL
Y MJIEKONUTAIomuX. Perymnsus
nbIXaHus. JIpixaTeabHbie 00bEMBI.
JleMoHCTpanun

Tabauib! u cxembl: «JIprxaTenbHast
CUCTEMAY.

OO6opynoBanme: 000py0BaHUE
JUTSL IEMOHCTpPALMH OIBITOB

110 U3MEPEHUIO KU3ZHEHHON EMKOCTH
JErKUX, MEXAHU3MA JIbIXaTEIbHbIX
JIBYDKEHUH

IMO3BOHOYHBIX )KUBOTHBIX.

PaznuyaTh Ha H300paKeHUAX (CXEeMax,
TabIuIax, MyJisbKax) JbIXaTeIbHYIO0
CHUCTEMY YEJIOBEKA.

OnuceIBaTh MEXaHU3M BEHTUIISIIUHA
JETKUX y OTUIL U MIIEKOITUTAIOIINX.
VYcranaBaMBaTh B3aMMOCBS3U MEKITY
CTPOCHHUEM OPTaHOB JIBIXaHUS U UX
(GYHKITUSIMH B OpTaHU3ME

9.9

TpaHcnopt BelecTs
Yy OpraHUu3MOB

TpaHcIOpT BEIIECTB y OPTaHNU3MOB.
TpaHCIIOPTHBIE CUCTEMBI PACTCHUH.
TpaHCIIOPT BEIIECTB y )KUBOTHBIX.
KpoBeHocHas cucrema u €€ oprassl.
KpoBeHocHast cucTeMa Mmo3BOHOYHBIX
JKUBOTHBIX W yesnoBeka. Cepaiie,
KPOBEHOCHBIE COCY/IbI M KpOBb. Kpyru
KpOBOOOpAIIeHUS. DBOJIOIIMOHHBIE
YCIIO)KHEHHUS CTPOSHUST KPOBEHOCHOU
CUCTEMBI ITO3BOHOYHBIX )KHBOTHBIX.
PaboTa cepaia u e€ perynsiusi.
JdemoHcTpanuu

Tabmuie! U cxeMbl: «OpraHbl
I[BETKOBBIX pacTeHHi», <K KopHEeBbIE
cucTeMbl», «CTpoeHHE CTEOIISI,
«CTpoeHHE JTUCTOBOM TIIACTHHKI,

PackpriBaTh comeprkanne TEpPMUHOB U
MOHSITUNA: TPAHCTIOPT BELIECTB,
TPAHCTIOPT y PACTCHHM, KPOBEHOCHAs
CUCTEMA KMBOTHBIX, KPOBb, IJIa3Ma,
(hopMEHHBIE JIEMEHTHI,
KpOBOOOpaIleHHe, Kpyru
KpOBOOOPAIIICHUS, CEPICUHBIN ITUKII,
mumpooObparienue, mumda,
TuM(paTUYECKHE COCY/IbI,
TuMQpaTHIECKHE y3IIbl, BHYTPCHHSIS
cpela opraHusma.

XapakTepu30BaTh TPAHCIOPT BEILIECTB
y pacTeHui u 6ECIO3BOHOUYHBIX
KUBOTHBIX.

OnurceIBaTh KPOBEHOCHYIO CUCTEMY
’KUBOTHBIX U Y€JIOBEKA.
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«KpOBeHOCHaH CHUCTEMA»,
((KpOBeHOCHI)IC CHUCTCMBI II03BOHOYHBIX
KHUBOTHBIX»

Pasznuyars Ha n300pakeHusX (cxemax,
TabnuIax, MyJisKax) KpOBEHOCHYIO U
TUMGpaTHIECKYIO0 CUCTEMY YeIOBeKa.
Y craHaBIMBaTh B3aUMOCBSI3H

MEXIy CTPOEHUEM OPraHOB
KpOBOOOpanieHust U ux QyHKIUIMU

B OpT'aHU3ME

9.10

Brinenenue y
OpraHUu3MOB

Brinenenue y opranu3moB. Beigenenue
y pacTeHul. Brienenue y KUBOTHBIX.
CokpatutenbHble Bakyoiau. Oprassl
BbIJIeTIeHUs. DUbTpalus, CeKpenus u
oOpaTHOE BcachIBaHNE KaK MEXaHU3MBbI
paboThl opraHoB BelieneHUs. CBS3b
TMIOJIOCTH T€JIa C KPOBEHOCHOM U
BBIJICTIUTEILHON CUCTEMAaMU.
Briienenre y mo3BOHOUHBIX )KUBOTHBIX
n yenoseka. [louku. Ctpoenue n
byHKIMOHUPOBaHUE HEDPOHA.
OO0pa3zoBaHue MOYH Yy YETIOBEKA.
JdemoHcTpanuu

Tabnuiiel U cxembl: «BeiaenutenbHas
CUCTEMaY

PackpeiBath copepkaHue TEPMUHOB U
MOHSATUI: BBIICIICHUE, TyTTallUs,
JUCTONAJ, COKpATUTEIbHBIE BAKYOJIH,
W3BUTHIC KaHAJIBIIbI, 3BE31UATHIC
KJIETKH, BBIICIUTENbHBIE TPYOOUKH,
MaJIBIIUTUEBBI COCYIbI, IOYKH,
MOYETOYHHUK, MOYEBOH ITy3bIPb,
HepoH, Moya.

XapakTepu3oBaTh MPOLECC BbIACICHUS
Yy paCT€HUH U )KUBOTHBIX.

Paznuuate Ha N300pakeHUsX (cXemax,
Ta0IUIax, MYJISPKax) BhIICIUTEIbHYIO
CHUCTEMY Y€JIOBEKaA.

OnuchIBaTh MEXAHU3M
(GyHKIHOHUPOBaHUS HEPPOHA; MPOLECC
00pa3oBaHUsI MOYH.

VYcranaBnuBaTh B3aUMOCBSI3H

MEXK]Ty CTPOCHHEM OPraHOB
BBIJICJICHUS U UX (QYHKITUSIMHU

B OpraHu3Me
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9.11 | 3ammTa y OpraHu3MoOB 3amnmTa y Opranu3MoB. 3aliura PackpwiBath conepkaHue TEPMUHOB U
Yy OAHOKJIETOYHBIX OpraHu3MoB. CIIOpBI | MOHSATHM: Kalicyia, 3HA0CIOpa, IIUCTa,
OakTepuil U LIUCTHI MPOCTEUIIINX. KyTHKYJIa, CPEJICTBA ITACCUBHOU
3amura y MHOTOKJIICTOYHBIX PACTCHUM. | 3alTUTHI, CPEACTBA XUMUICCKOU
Kyrtukyna. CpeacTsa macCUBHOM U 3alUThl, KOKHBIE TOKPOBBHI,
XUMHYECKOU 3a1uThl. ODUTOHIUIBI. MMMYHHUTET, UMMYHHas CUCTEMA,
3amnmTa y MHOTOKJIETOUHBIX AHTHUT€H, aHTUTEJIO.
KUBOTHBIX. [TOKpOBBI U UX XapakTepu3oBaTh BUJIbI 3aIUATHI
IIPOU3BOJIHBIE. 3AIUTA OPTaHU3MA Y OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
ot 6one3neil. UMmyHHas cucrema OpPTaHU3MOB.
yesioBeka. KieTounslil 1 rymopanbHblid | OnUChIBATH CTPOEHUE KOKHBIX
UMMYHUTET. Bpoxx1EHHBIN 1 MMOKPOBOB U UX MPOU3BOAHBIX.
PUOOPETEHHBIN crienuduaeckuit Paznuuate Ha n300pakeHUsIX (cxemax,
UMMYHHTET. Teopus KIOHAIBHO- Ta0IuIAax, MYJIsKaX ) OpraHbl
cesiekTuBHOro uMmynurera (I1. Dpnux, | *MMyHHOU CHCTEMBI YeIIOBEKa.
®.M. bepner, C. Toneraga). YcranaBnuBaTh B3aUMOCBSI3U MEXKITY
BocnanutenbHbie OTBETH OPTaHU3MOB. | CTPOCHUEM OPraHOB 3aLIUTHI U UX
Ponb BpokIEHHOTO UMMYHUTETA GyHKIMSIME B OpraHU3Me
B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUM.
JlemoHCcTpanumn
Tabnuipel 1 cxeMmbl: «Koxay,
«Ummynurter», «CtpoeHue cTedmsy,
«CTpoeHue IMCTOBOW TTACTUHKW

9.12 | PazapaxumocThb PaznipaxxumocCTh 1 peryanus PackpsiBaTh coziepkaHuE TEPMUHOB U

U PETYISALHUS
y OpraHu3MOB

y OpranusMoB. PaznpaxxumMocTs
Y OJTHOKJIETOYHBIX OPraHU3MOB.
Takcucsl. PaznpaxxumMocTh U perysiuus

MOHSTUH: Pa3IPaXKUMOCTh, PETYIISIU,
TaKCHUChI, POCTOBBIE BEIIECTBA
(ayKCUHBI), HEpBHAsI CUCTEMA,
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y pacTeHuii. POCTOBBIE BeleCTBA U UX
3HAQ4YCHHUE.

Hepshas cucrema u pedaekropHas
peryisuus y ;kuBoTHbIX. HepBHas
CUCTEMA U €€ OTIEIIbl. DBOJIOLIMOHHOE
YCIJIOKHEHUE CTPOEHUSI HEPBHOMN
CUCTEMBI Y )KMBOTHBIX. OTIIEIIBI
T'OJIOBHOI'O MO3Ta IIO3BOHOYHBIX
XKUBOTHBIX. Pedexc u pednexropras
nyra. be3yCcioBHbBIE U YCIOBHBIE
pediekchl.

['ymopanbHas peryisinus u
DHJAOKPUHHASI CUCTEMA )KUBOTHBIX U
yesioBeka. JKees3pl 3HIOKPUHHON
CUCTEMBI U X TOPMOHBEI. JlelicTBre
rOPMOHOB. B3anMOCBSA3b HEPBHOU U
SHJIOKPUHHOMU cucteM. [ unoramamo-
runo@u3apHasi CUCTEMA.
JlemoHCcTpanumn

Ioptper: U. II. I1aBnos.

Tabnuiel u cxembl: «CTpoeHHE
ruapb», « CTpOEHUE IIIaHAPUNY,
«BHyTpeHHEee CTpOEHUE T0KAEBOTO
yepBs», «HepBHas cucrema puioy,
«HepBHas cucremMa JArymKkmn»,
«HepBnas cucrema
pecMBbIKaromuxcs», «HepBHas

pedaexkTopHas peryasnus, pedaekc,
pednexTopHas ayra, nepeaHuil Mo3r,
MPOMEKYTOUHBIN MO3T, CPETHUNA MO3T,
MO3K€4O0K, IIPOJOJITOBATHIA MO3T,
BEreTaTMBHAsI HEPBHASI CUCTEMA,
ryMOpaJibHas pEeTyJIsIusl, TOPMOHBI,
SHAOKPHHHAS CUCTEMA, TUIIOTAJIaMO-
runoduzapHasi CucTema.
XapakTepu3oBaTh pa3apaKUMOCTh

Y OJTHOKJIETOYHBIX OPTraHW3MOB H
PEQIEKTOPHYIO PETYIIALINIO

y )KUBOTHBIX.

Pa3nuuate Ha n300pakeHUsIX (cxemax,
TabnuIax, MyJIsXKax ) HEPBHYIO CUCTEMY
U €€ OTIENbl; OT/AEIIbI TOJIOBHOIO MO3Tra
MMO3BOHOYHBIX JKUBOTHBIX.

OnuceIBaTh TyMOPAJIbHYIO PETYJIALINIO
y )KUBOTHBIX.

Paznuuate Ha n300pakeHUsX (cxemax,
TabNuIax, MyJIsHKax ) SHIOKPUHHYIO
CUCTEMY )KMBOTHBIX U YEJIOBEKA.
Ha3zbiBath xkeie3bl SHAOKPUHHOU
CUCTEMBI YEJIOBEKA U BhIpabaThIBACMbIC
MMH TOPMOHBI.

OnuckIBaTh 1€MCTBUE TOPMOHOB.
YcTanaBnuBaTh B3aUMOCBSI3U MEXKITY
CTPOEHHUEM OPTaHOB HEPBHOM U
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cucrema ntuiy, «HepBHas cucrema
MJIEKOTIUTAIOMUX», «HepBHas cuctema
YeJI0BEKa», « JHTOKPHUHHAS CUCTEMA,
«Pednexcy.

Oob6opynoBanme: MOJICIY TOJIOBHOTO
MO3Ta Pa3JIMYHbBIX JKUBOTHBIX

SHAOKPUHHON CUCTEM U UX PYHKIUSIMU
B OpraHu3Me.

XapakTepu3oBaTh IBOIOIMOHHOE
YCIIOKHEHUE CTPOCHUSI HEPBHOMN
CUCTEMBI Y )KUBOTHBIX

Htoro yacos o teme 17
10. | Tema «PASMHOXEHUE U PABBUTUE OPI'AHU3MOB»
10.1 | ®opmbl pa3MHOKEHUS 1 DopMBbI pa3MHOKEHUSI OPTAHU3MOB: PackpeiBaTh copepkaHne TEPMHUHOB H
OpraHU3MOB Oecnosioe (BKJIFOYasi BEr€TaTUBHOE) U MOHATUN: pa3MHOYXKEHHUE, IPOCTOE

1oJjioBoe. Bupl 6ecrmosoro
Pa3MHOXKECHHS: TOYKOBaHUE,
cropyJiLus, (pparMeHTaIus,
KJIOHUPOBAHHUE.

JleMoHCcTpanun

Tabauiel 1 cxeMbl: «BereratnBHOE
pa3sMHOXXeHHUE», « TUIIBI 6ecIToI0ro
pa3sMHOXeHUs», «Pa3zMHOXKEeHUE
XJIJAMHUIOMOHAJIBIY, «Pa3MHOKEHHE
ABIJICHBIY, «Pa3MHOXKEHNE TUAPHI

JIeJICHHE, TIOYKOBAaHUE, CTIOPYJIAIIHS,
BETETATUBHOE Pa3MHOXKCHHE,
dbparmeHTaiys, KJIOHUPOBAaHUE, TAMETHI,
criepMaTo3ou/i (CriepMuid), slieKeTka,
3UT0Ta, KOHBIOTAIHS.

[lepeuncnarb 0COOEHHOCTH OECTIONOTO
1 TIOJIOBOTO Pa3MHOKEHUS OPTaHU3MOB.
XapakTepu3oBaTh CYITHOCTh U (POPMBI
0ecrnooro pa3sMHOKEHHSI OPraHU3MOB;
OMOJIOTMYECKOE 3HAaUeHUE OECIoIoro
Pa3MHOXEHUSI.

Paznuuate cniopy kak
CHEIUATN3UPOBAHHYIO KJIETKY,
MpeIHA3HAYCHHYIO JJIs1 OECTI0JIOTO
Pa3MHOXEHUS, U CIIOPHI OAKTEPHUH.
OOBSICHATH MPEUMYIIIECTBA TIOJIOBOTO
pPa3MHOXXEHUS HaJl OECIIONIBIM.
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PackpbIBaTh poJib KIIOHUPOBAHUSA
B CEJICKLIMU U CEJIbCKOM XO035IMCTBE

10.2 | ITomoBoe 2 [TonmoBoe pazmuosxenue. [lomoBbie PackpriBaTh coneprkanne TEpPMUHOB U
Pa3MHOXKCHHUE. KJIETKHU, WK ramMeTsl. Meno3. CTaiun | moHSTHiA: Meiio3, OMBaICHTHI,
Meito3 Mmeiio3a. IloBenenne XxpoMocom KPOCCUHI'OBEP, UHTECPKUHES,
B Merno3e. Kpoccunrosep. HE3aBUCHUMOE paclpe/iCICHNUE;
buonornueckuii CMbICIT M€103a U KPOCCHUHIOBED.
MOJIOBOTO TMporecca. Meio3 u ero Paznuyath Ha n300paxkeHusIX (cxemax,
MECTO B )KM3HEHHOM ITUKJIE TabJIMIaX ) 1 MUKpPOTIpEnaparax 3peible
OpraHU3MOB. IIOJIOBBIE KJIETKHA MJIEKOIIUTAOIINX U
JleMOHCTpanuu OpraHbl pa3MHOXEHUS BBICIINX
Tabuuibl 1 cxeMbl: «Meiio3y, pacTeHUN.
«XpOMOCOMBI» PackpbIBaTh CyIIHOCTh M€li03a,
XapaKTepHU30BaTh €ro OT/AEIIbHbBIE
CTaJINH.

Onpenenste MECTO MEHO03a

B )KU3HEHHBIX IIUKJIAX PA3JIMYHBIX
OpPTraHU3MOB.

OOBICHATH OMOJIOTHYECKUHA CMBICIT
KPOCCHUHI'OBEPA, OMMUCHIBATH €TI0
MEXaHU3M.

CpaBHHMBATh MEWO3 C MUTO30M;
paznuyaTh OTJEIbHBIC UX CTAIUU

Ha MUKpOIIperaparax 1 u300pakeHUsIX
(cxemax, TabmuIIAX).

PackpbIBaTh 3BOJIFOIIMOHHOE 3HAUYCHUE
MOJIOBOT'O Pa3MHOKEHUS OPraHU3MOB
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10.3 | 'ameTorenes. [Ipen3zaponpiieBoe pa3BUTHE. PackpsiBaTh cojiepKaHUE TEPMUHOB U
OO6pazoBaHue u ["amerorenes y ;kuBOTHBIX. [los10BBIE MOHSATHI: TAMETOT€HE3, CIEPMATOT€HES,
pa3BUTHE MOJOBBIX xene3pl. OOpa3oBaHue U Pa3BUTHE OOT€HE3, CECMEHHUKU, SMYHUKH,
KJIETOK MOJIOBBIX KJIeTOK. CriepMaTtoreHes u CIIEpMAaTOTOHUU, CIIEPMATOLUTHI,

ooreHe3. CTpOEHHUE MOJIOBBIX KIETOK. CIIEpMAaTHU/Ibl, CIEPMATO30HU/IbI,
Omiog0TBOpEHNE U SMOPHOHATBHOE OOTOHHH, OOLIUTHI, MOJISIPHBIE TEIBLIA,
pa3BUTHE KUBOTHBIX. CTIOCOOBI ANIEKIIETKA, aKpOCOMa.
OIUIOIOTBOPEHUS: HAPYKHOE, IlepeuncnsaTh cTaiuu raMeToreHesa
BHyTpeHHee. [lapTeHorenes. Y JKUBOTHBIX.

JlemoHcTpanuu OnuceIBaTh NPOLIECC TAMETOTEHE3A U
Tabnuiibl u cxeMmbl: «['ameTorenes», €ro Mepuo/ibl, CTPOCHUE MOJIOBBIX
«CtpoeHue SULIEKIETKH U KJIETOK.

CIIEpMAaTO30M 1. Paznuuate ocoOeHHOCTH
OGopynoBanme: CBETOBOM MUKPOCKOI; | CIIEPMATOreHE3a U OOr€HeE3a.
MHUKPOIIPENApAThI AULEKIETOK U OnuceIBaTh NPOILECCH OCEMEHEHUS U
CIIEpPMATO30U/IOB. OIUIOJJOTBOPEHUSI, Pa3HbIE BapHAHTHI
JlaboparopHasi padora «3yueHue MapTEHOTEHE3a

CTPOEHMS TIOJIOBBIX KJIETOK HA TOTOBBIX

MHUKPOIIpEnapaTax»

10.4 | UnauBugyansHOE NuauBrayanbHOE pa3BUTHE PackpsiBaTh conepxanne TEPMUHOB U
pa3BUTHE OpraHu3MOB (OHTOT€HE3). TOHSITUI: OIUIOJJOTBOPEHUE, 3UTOTA,
OpraHu3MOB — OMOpHOJIOTHS — HAyKa O Pa3BUTUHU Oiactomep, akpOCOMHas peaKIus,
OHTOI'CHE3 opranusmoB. Mopgozenes — ooua IIPOHYKJIEYC, IAaPTEHOTEHE3,

U3 271a6HbIX NPOOIeM IMOPUOTOCULL.
Konyenyus mopgoceros u mooenu
mopgoeenesa. Ctaguu >MOpUOTeHE3a
YKUBOTHBIX (Ha MPUMEPE JIATYILIKH).

aMOpuoreHes, ApodiaeHue, 61acTyna,
MOpYJIa, racTpyJia, HeUpya,
OpraHoreHes, 3KToiepMa, Me30iepMa,
AHTOJEPMa, 11eJIOM, HEpBHAsI TPYOKa,
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Hpobnenue. Tumsl gpodrieHusl.
Jlemepmunuposanroe u
HeoepMUHUPOBAHHOe OpoOieHuUe.
bracmyna, muner 61acmyan.
OcoGenHocty ApOOICHUS
MJICKOMTUTAIOIINX. 3apO/IbIIIECBbIC
JUCTKU (TacTpyisiuus). 3akjiajika
OpTraHOB M TKaHEH U3 3apOBIIIEBIX
JUCTKOB. B3auMHoe BiusiHuE YacTei
Pa3BUBAIONIECTOCS 3apO/IbIIIa
(aMOpuoHasIbHAS MHAYKIINS ). 3aKiIagKa
TJIaHa CTPOCHUS )KMBOTHOTO KakK
pe3yNIbTaT HePAPXUIECKUX
B3aUMOJECUCTBUN I'eHOB. BinsiHue
Ha HYMOpPHUOHAIBHOE Pa3BUTHE
pa3NUYHBIX (PAKTOPOB OKPYkKarOLEh
CpeIIbl.

JemoHcTpanuu

IToptper: X. [lInemaH.

Tabauiel u cxembl: « OCHOBHBIC CTATUU
OHTOTEHE3a».

Oob6opyaoBanme: Mmojenb «Luki
Pa3BUTHS JIATYIIIKI

X0OpJa, KuiieyHas TpyOka.
Onpenensate SMOPHOHATIBHBIN PO
pa3BUTHS OpTaHU3Ma M ONTUCHIBATH
OCHOBHBIEC 3aKOHOMEPHOCTHU
npoOJeHns — 00pa3oBaHUE
OJTHOCIIOMHOTO 3apO/IbIIIa — OJIaCTYIIbI,
3aBHCHUMOCTH X0/1a APOOICHUS

OT KOJIMYECTBA JKEJTKA B TUIEKIICTKE;
racTpyJsiUIO U OPraHOT€HE3.
OOBbsicHATH ATanbl JudPepeHIIUPOBKU
TKaHel, 00pa30BaHUsI OPTAaHOB U CUCTEM
OpraHoB.

XapakTepu3oBaTh PETYJISALUIO
AMOPHOHATILHOTO PAa3BUTHUS;
JAETEpMUHAIINIO U SMOPUOHAIBHYIO
WHAYKIINIO; TCHETHYECKUH KOHTPOITh
pa3BUTHA.

OO0CHOBBIBATH BPEIHOE BO3/ICICTBHE
Ta0auHOTO JIbIMA U aJIKOTOJISA Ha X0/
AMOPHOHATILHOTO U
MOCTAIMOPHUOHAIBHOTO Pa3BUTHUS
OpraHm3Ma 4JejoBeKa

10.5

Pocr u pazButue
YKUBOTHBIX

Poct u pa3BuTHE )KUBOTHBIX.
[TocToMOpHOHATBHBIN TIEPHO/I.
[IpsiMoe 1 HenpsIMOe pa3BUTHE.
Pa3zButue ¢ Mmeramopdozom

PackpriBaTh conepikaHue TEpPMUHOB U
MOHSATHUM: OHTOT'CHE3,
MOCTAIMOPHUOHAIBHOE Pa3BUTHE,
mMeTamopho3, THIHHKA, POCT, CTApEHUE,
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y 0€CIO3BOHOYHBIX U TO3BOHOYHBIX
’KUBOTHBIX. bruosornueckoe 3HaueHue
IIPSIMOTO M HENPSMOTO Pa3BUTHS, UX
pacnpoCTpaHeHue B npupoae. Tursl
pocTta KUBOTHBIX. DAKTOPEI peryasuuu
pocTa JXMBOTHBIX U yenoBeka. Craguun
NOCT3MOPHOHAIBHOTO Pa3BUTHS Y
YKUBOTHBIX U yesioBeka. [leproapl
OHTOreHe3a yesoBeka. CTapeHue u
CMEPTh KaK OMOJOTMYECKHUE MTPOLIECCHI.
JleMoHCcTpanun

Tabmauue! u cxemsl: «lIpsmoe u
HEIpsiMoe pa3BuTHe», «PazBurue
MalcKoro xyka», «Pa3Butue capanum»,
«Pa3BuTHE JTATYIIKNY.

IIpakTnuyeckas padora

«BpIsiBIEHME PU3HAKOB CXOJICTBA
3apOABILIIEH T03BOHOYHBIX )KMBOTHBIX)

CMEPTb.

XapakTepu30BaTh NOCTAMOPUOHATIBHBIN
MEPUOJT PA3BUTHSI OPraHU3Ma U €ro
OCHOBHBIE (DOPMBI.

XapakTepu3oBaTh NPSIMOE Pa3BUTHE U
€ro NePHOIbI.

N3narars conep:kaHue TEOpU
CTapeHHs] OPraHU3MOB.

OOBACHITH OMOJIOTMYECKUM CMBICIT
pa3BUTHS ¢ MeTaMop(}ho30M

10.6

Pa3zmHoxeHue u
pa3BUTHE PACTCHUN

Pa3MHOXk€eHHE 1 pa3BUTHE PACTEHUN.
["amerodur u ciopodut. Meiios

B YKU3HCHHOM LIUKJIC PACTCHUH.
OO6pazoBanue crop B Impoliecce mMeiiosa.
["'ameTorenes y pacteHui.
Onnoa0TBOPEHUE U pa3BUTHE
pacTUTEIbHBIX OPraHU3MOB. J|BOKHOE
OILIOIOTBOPEHHUE Y IBETKOBBIX
pactenuii. O6pa3zoBaHue U Pa3BUTHE

PackpbIBaTh conepxanue TEPMUHOB U
MOHATUI: TaMeTo(PuT, criopodur,
aHTEPUJINN, APXETOHHUH, 3apOCTOK,
MeEracrnopa, 3apOo/IbILIEBbII MEIIOK,
CUHEPTHU/IbI, AaHTUIIOAbI, MUKPOCTIOPA,
MBUIBIIEBOE 3€PHO, IBOMHOE
OIUIOJOTBOPEHUE, POCT, MEPUCTEMA,
KaMOMii, epHO/Ibl OHTOTrE€HE3a
BETKOBBIX PACTECHUM.
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CEMECHH.
MexaHu3MBbl peryIsiliii OHTOT€HE3a
Yy paCT€HUH U )KUBOTHBIX.
JdeMoHCcTpaMu

IToptpert: C. I'. HaBamuH.
Tabnuiel u cxeMbl: «/[BoliHOE
OIUIOJJOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHue ceMsH
OJIHOJIOJTBHBIX U JIBYJIOJIBHBIX
pacteHuin», « Ku3HEHHBIN UK
MOPCKOM KamycTbI», «  Ku3HEHHBIN
LIUKJI MXxa», «KU3HEHHBIN ITUKIT
ManopoOTHUKA», «KU3HEHHBIN ITUKI
COCHBI».

JlabopaTopHasi paGora

«CTpoeHune OpraHoB pa3MHOKEHUS
BBICILINX PACTEHUI»

XapakTepHu30BaTh 0COOEHHOCTH
0€ecII0JIOr0 U II0JIOBOTO PA3MHOXKEHUS
LIBETKOBBIX PACTCHUM.

Bb1ensaTe 0cOOEHHOCTH NPOTEKAHUS
raMeToreHe3a y IBETKOBBIX PACTEHUM.
OnwuceiBaTh NIpoOLECC JBOMHOTO
OIUIOJOTBOPEHUS y LIBETKOBBIX
pacTeHuil U OOBICHATH €T0
IIPEUMYIIECTBA 10 CPABHEHUIO

C OINIOZJOTBOPEHUEM Y CIIOPOBBIX U
rOJIOCEMEHHBIX

Nroro yacos o teme 8
11 | Tema «['eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTU U U3MEHYMBOCTH OPraHU3MOB»
11.1 | Ucropus ctanoBnenus | 1 Hctopust CTaHOBIICHUS U PA3BUTHUS PackpeiBath cogepxaHue TEPMUHOB U

U Pa3BUTHUS TEHETUKHU
KaK HayKu

I€HETUKH KaK Hayku. PaboThl

I'. Menpens, I'. ne @pusa, T. Moprasna.
Ponb 0Te4eCTBEHHBIX YUEHBIX

B Pa3BUTUU I'€HETUKHU. PabOTHI

H.K. Konsuosa, H.1. BaBunosa,

A.H. benozepckoro, I'.Jl. Kapnieuenko,

MOHSTHI: TeHETHUKA, T'CH.
JIeMOHCTpUPOBATH 3HAHUS UCTOPUHU
BO3HMKHOBEHMS T€HETUKH.
XapakTepu30BaTh OCHOBHBIE ATAIbI
Pa3BUTHUS TEHETUKU KaK HAYKHU
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FO.A. ®ununuenxo, H.B. Tumodeena-
Pecosckoro.

JdeMoHCcTpaMu

[Toptpetsl: I'. MeHens,

I'. le ®pus, T. Mopran,

H. K. Konsuos, H. 1. BaBuios,

A. H. benosepckuid,

I'. JI. Kapnieuenxo,

IO. A. ®ummuenko,

H. B. Tumodeen-PecoBckuit

11.2

OCHOBHBIC TTOHATHS U
CHUMBOJIBI TCHCTHUKHA

OCHOBHBIEC TEHETUUECKUE TTOHATUS U
CUMBOJIBI. | 'OMOJIOTHYHBIE XPOMOCOMBI,
aJIeJIbHbIC TE€HBI, AIbTEPHATUBHbBIC
MPU3HAKH, TOMUHAHTHBIA U
pEeLIECCUBHBIN MTPU3HAK, TOMO3UTOTAa,
reTepPO3UroTa, YACTas JIMHUS, THOPUIBI,
redotur, GeHoturn. OCHOBHBIE METO/IbI
TE€HETUKU: TUOPUI0TIOTUYECKUH,
LATOJIOTUYECKUH, MOJIEKYJISIPHO-
T€HETUYECKUU.

JemoHcTpanuu

Tabauiel: « MeToabl TEHETUKNY,
«CXeMbl CKpeLIMBaHUS».
JlaGoparopHasi paGora

«JIpo3oduiia kak 0OBEKT TeHETUYECKUX
HCCIIEIOBAHUIN

PackpbiBaTh cojiep;kaHuE TEPMUHOB U
MOHSTUI: HACJIEACTBEHHOCTb,
HACJICIOBAHUE, U3MEHYUBOCTD,
reHOTHIl, (PEHOTHII, TEHOM, JIOKYC,
XPOMOCOMBI, aJIJIENIbHBIE T€HBI (aJUIeIN),
aJbTEpHATUBHBIE TPU3HAKH,
TOMO3UT0Ta, TE€TEPO3UTOTA,
JOMWUHAHTHBIN NPU3HAK, PELIECCUBHBIN
MIPU3HAK, YUCTas JIMHUS, TUOPUIBI.
ITonp30BaTHCS T€HETUUECKOM
TEPMUHOJIOTUEN U CUMBOJIUKOU

IUISL 3ATTUCH CXEM CKPEIIUBAHMS

HToro yacos 1o reme
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12 | Tema «3aKOHOMEPHOCTH HACJIEICTBEHHOCTH))

12.1 | 3akOHOMEPHOCTH 2 MoHorudpuiHOE CKpEeIIMBaHUE. PackpeiBaTh conepxaHue TEPMUHOB U
HacleI0BaHUs ITepBrIit 3ak0H MeHnaens — 3aKOH MOHSATUIN: MOHOTHUOPUTHOE
MPU3HAKOB. eIMHO00pa3usi THOPHUIOB TIEPBOTO CKpEIlMBaHUE, YUCTOTA T'AMET,
MounorubpuaHoe nokoJieHus. [IpaBuino noMUHUPOBaHUS. | IOMHUHUPOBAHHUE, PACIICIIIICHUE
CKpEIIMBAHUE Bropoii 3akoH Menaens — 3akoH IIPU3HAKOB.

pacIleIUICHNs] TIPU3HAKOB. OnuceiBaTh onbITH ['. Menaens
[{utonornyeckre OCHOBBI 110 U3YYEHUIO HACJIEAOBAHUS OJTHOM
MOHOTHOPHUTHOTO CKPEIIUBAHUS. napbl IPU3HAKOB y TOPOXa MOCEBHOTO.
['unoTe3a YuCTOTHI raMeT. [IpuBoauTH POPMYIUPOBKH MTEPBOTO U
JleMmoHcTpanuu BTOpOTO 3aK0HOB I'. Menpens (3akoHa
[Hoptpet: I'. Menaenb. eAMHO00pa3usi THOPUIOB MEPBOTO
Tab6suibl v cxembl: «IlepBblit 1 BTOPOI | TOKOJICHHSI, 3aKOH PACIICTUICHHUS
3aKOHBI MeHaems. MIPU3HAKOB) U OOBSICHATH UX
OobopyaoBanmne: MOJIEIb LIUTOJIOTUYECKHE OCHOBBI.

JUIS1 IEMOHCTPAIINM 3aKOHOB CocTaBnsiTh CXeMbl MOHOTUOPHUIHOTO
eAMHO00pa3usi THOPUIOB MEPBOTO CKpEILUBAHUSA U PEIIaTh TeHETUYECKUE
MIOKOJICHUS U paCICTUICHUS PU3HAKOB; | 3a7aul Ha MOHOTUOPUIHOE

CBETOBOW MUKPOCKOI, MUKpOIIpenapar: | CKpeluBaHue

«JIpozoduay.

IIpakTnueckas padora «3yuenue

pPE3yNIbTaTOB MOHOTUOPHUIHOTO

CKpENIMBaHUA Y JIPO30(PHITBI»

12.2 | Ananusupyroiee 1 AHanmM3upyroee CKperBaHue. PackpbiBath coepxaHue TEPMUHOB U
CKpeEllMBaHUE. [IpomexyTOUHBIN XapaKTep MOHSATUN: aHATM3HUPYIOIIIEe
Henomnnoe HaciengoBaHus. Paciienienue CKpEILINBAHUE, HETIOJTHOE
JIOMUHUPOBAHHE MIPU3HAKOB MIPU HEMIOJTHOM JOMUHUPOBaHKE, KOJJOMUHUPOBAHUE.
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JIOMHUHUPOBAHUMU.
JdeMoHCcTpaMu

TabuuIlbl U CXEMBI: «AHATU3UPYIOIIEE
CKpeluBaHuey, «HemnosHoe
JIOMHUHUPOBAHUE

CocTaBiATh CXeMbl aHAIU3UPYIOIIETO
CKPEILMBAHUSA U PEIIaTh TCHETUYECKUE
3aJja4M Ha aHAJIU3UPYIOIIEe
CKpEIIMBAHUE U HETIOJIHOE
JOMUHUPOBAHUE

12.3 | Jurubpumnoe JurubpuaHoe ckpemrBanue. TpeTuit PackpsiBaTh copepkaHue TEPMUHOB U
CKpEIlBaHUE 3aKOH MeHiemsl — 3aKOH He3aBUCHMOTO | TIOHSATHUM: TUTHOPUIHOE CKpEIIUBaHUE,
HaCJICIOBAaHUS IPU3HAKOB. (EeHOTUITMYECKUH paJiuKal.
[uTomornyeckrue OCHOBBI OnuceiBaTh onbITH ['. MeHens 1o
JTUTHOPUTHOTO CKPEITUBAHUS. M3YYEHHIO HACIIEIOBAHMS ABYX Iap
JleMoHCTpanumn MIPU3HAKOB Y TOpOXa MOCEBHOTO.
IToptper: I'. Mennens. [IpuBOIUTH POPMYITUPOBKY TPETHETO
Tabnuitel u cxeMbl: « TpeTuit 3aKoH 3akoHa ['. Menpens (3akoHa
Meunnens». HE3aBHCUMOTO HACIIEIOBAHUS
Oob6opynoBanme: MOJICIb MIPU3HAKOB) U OOBSICHATH €T0O
JUISL IEMOHCTPAIINU 3aKOHA LUATOJOTUYECKUE OCHOBBI.
HE3aBUCUMOTO HACIEIOBAHUS [IpuMeHsTh MaTEeMaTHYECKUM pacuéT ¢
MIPU3HAKOB; CBETOBO MHUKPOCKOIT; MOMOIIBIO (PEHOTUITMYECKOTO paiuKalia
MuKpornpenapar «Jpo3zodumnay. Y METO/a MEPEMHOKEHUS BEPOSITHOCTEN
IIpakTnueckasi pabora BAPUAHTOB PACIICTUICHUS TPU3HAKOB Y
«3ydyenue pe3yabTaToB MOTOMKOB 1O (D€HOTHUTTY U TEHOTHITY.
JUTUOPUIHOTO CKPEIIUBAHUS CocTaBisiTh CXeMbI AUTUOPUIHOTO
y IpO30(HITBI» CKpEILUBAHUS U PelIaTh FTEHETUYECKUE
3a/layu Ha TUTHOPUIHOE CKPEIUBaHNe
12.4 | CuerieHHOE CuerieHHOE HacJIeIOBaHKE MPU3HAKOB. | PackphIBaTh cojiepkaHue TEPMUHOB U
HacJieJOBaHUE Pa6oter T. Moprana. CrienieHHoe MOHSATUM: CLICIIJICHHOE HACJICIOBAHUE,
MPU3HAKOB. HacJIeJOBaHUE T€HOB, HAPYILICHHUE HapyIlIeHUs CLEIICHHS T€HOB,
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XpoMocoMHasi Teopus CLEIUICHHS MEXK]ly TeHaMHU. KPOCCUHTOBEp, peKOMOUHAIINS T€HOB,
HaCJIEJICTBEHHOCTH XpoMocoMHas Teopust T€HETUYECKHUE KapThl, MOPTaHU/IA.
HACJIEJICTBEHHOCTH. [IpuBoAUTH GOPMYITHPOBKH 3aKOHOB
JleMmoHcTpanuu Moprana (3akoHa CLIETJICHHOTO
[Toprper: T. Mopras. HacJeI0BaHUs I'€HOB U 3aKOHA
Tabmuiel 1 cxembl: «CremIeHHOE HapYIIEHUs CUEIIJICHUS MEX 1y TeHaMu )
HacJIEJOBaHHUE MPU3HAKOB 1 OOBSICHATH X LIUTOJOTUYECKHUE
y Ip030(DUITBI. OCHOBBI.
OOopynoBanue: Mozenb ITepedncasiTh OCHOBHBIE MOJIOKECHUS
JUISL IEMOHCTPAIINH CLIETIIICHHOTO XPOMOCOMHOW T€OPUU
HacCIIEJOBaHUS IPU3HAKOB. HACJIEICTBEHHOCTH.

Pemmath reneTnyeckue 3agaun
Ha CIICIUICHHOE HacIeJOBaHUE I'CHOB U
HAPYIIEHUE CUETUIEHUS MEXY T€HAMHU

12.5 | I'enernka nomua 1 I'enetnka nosia. XpoMOCOMHBIN PackpsiBaTh conepxanne TEPMUHOB U
MEXaHHU3M OIIPEACIICHUSA T10JIA. IIOHSATHN: ayTOCOMBI, II0JIOBBIE
AyTOCOMBI ¥ MOJIOBBIE XPOMOCOMBI. XPOMOCOMBI, TOMOI'aMETHBIN 11071,
['oMoraMeTHbIi U reTepOraMeTHBIN reTEPOraMeTHBIN MOJI.
noJ. I enernueckas CTpykrypa OOBSACHITH XPOMOCOMHBIN MEXaHU3M
MOJIOBBIX XpoMocoM. HacnenoBanue OIIPENIEJICHUS T10J1a Y OPraHU3MOB.
IIPU3HAKOB, CLETUIEHHBIX C MOJIOM. [IpuBOINTH TPUMEPHI HACIIETOBAHUS
JlemoHCcTpanumn IIPU3HAKOB, CLIETUIEHHBIX C I1OJIOM.
Tabauuel u cxembl: «I'eHeTnka nosa», | CocTaBIATh CXEMBbI CKPELIMBAHUS U
«Kapuotun uenoseka», «Kapuorun pemaTh reHeTUYECKUe 3a1a41 Ha
po30duiiby, «KapuoTun NTULIb HAaCJIEJOBAHNE ITPU3HAKOB, CLETNIEHHBIX

C TIOJIOM.
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[IpuBOIUTE IPUMEPHI TEHETHYCCKUX
3a0onieBaHui U 1e(hEeKTOB
y OPTaHU3MOB, CBSI3aHHBIX C MTOJIOBBIMU

XpPOMOCOMaMH
12.6 | I'enoTum Kak 2 ['eHOTHIT KaK 1IEJIOCTHAS! CUCTEMA. PackpriBath copepkaHue TEPMUHOB U
LIEJIOCTHAS CUCTEMA [InefioTponusi — MHOKECTBEHHOE MOHSATHI: MHO>KECTBEHHOE JICHCTBUE
JIeicTBHE TeHAa. MHOKECTBEHHBIN reHa (ruieiiorponus),
amenusM. Bzanmonelicteue KOMILIEMEHTAPHOCTh, SIIUCTA3,
HEaJUIENIbHBIX T€HOB. MOJIUMEPUSL.
KommmemenTapHOCTh. DnucTas. Omnpenensate GOpMbI B3aUMOJICUCTBUS
[Tonumepusi. aJUIEIbHBIX U HEAJJIEIbHBIX I'€HOB.
['eHeTMYECKUIT KOHTPOJIb Pa3BUTHS [IpuBOINUTH TPUMEPHI IIEUOTPOITHOTO
pacTeHM, )KUBOTHBIX U YEJIOBEKA, a JEHCTBUS TE€HOB.
TaKXe (PU3NOIIOIrMYECKUX MPOLIECCOB, Pemiats reneTuecKkue 3aaaun
MOBEJACHUS M KOTHUTUBHBIX (DYHKIMI. | HA B3AaUMOJCUCTBUE HEAJTICIBHBIX
['eHeTHyeCcKre MEXaHU3MBbI TE€HOB

CHUMOHOIreHe3a, MEXaHU3MBbI
B3aUMO/JICMCTBUS «XO3SIMH — Mapa3uT»
U «XO35IMH — MUKPOOHOM).
['eHeTHUECKHME ACTIEKTHI KOHTPOJIS U
W3MEHCHHMS HACJICICTBEHHOM
nH(pOpMAaITU B TTOKOJICHUSAX KJIETOK

Y OpPTraHu3MOB.

JeMoHcTpanuu

TaGnuiel M cxeMbl: «MHO0KEeCTBEHHBIN
ajiennu3my; «B3aumoielicTBrE TeHOBY

HMroro gacoB mo reme 10
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13 | Tema «3aKOHOMEPHOCTH U3MEHYHUBOCTID)

13.1 | '3MeH4YHBOCTH 1 B3aumopeiicTBue reHoTUna U CpeIbl PackpriBaTh conepikanne TEpPMUHOB U
npu3HaKoB. Bussr npu popmupoBaHuH PeHOTHUIIA. NOHSITUN: U3MEHYUBOCTb,
U3MEHYUBOCTU M3MeHYnBOCTh NPU3HAKOB. HEHACJIEICTBEHHAs! U3MEHUYNBOCTD,

KauecTBeHHBIC U KOTMYECTBEHHBIE HACJIEJICTBEHHAs] N3MEHYUBOCTb.
IIpU3HaKA. Bupl N3MEHUYNBOCTH: CpaBHUBATh HEHACIEICTBECHHYIO
HEHACJIEICTBEHHAs! U HACJIEICTBEHHAs. | H3MEHYMBOCTD C HACIICACTBEHHOM.
JleMoHCTpanuu [TpuBOIUTH IPUMEPHI KAUECTBEHHBIX U
Tabauip! u cxembl: «Buab KOJIMYECTBEHHBIX MPU3HAKOB
U3MEHYUBOCTIY. OpPTraHU3MOB, MTPOSBICHUH
O6opynoBaHHe: XKUBbIC U TepOapHBIC | y OPraHM3MOB HEHACIIEICTBEHHON 1
AK3EMILISIPbl KOMHATHBIX PACTEHUI; HACJICJICTBEHHON M3MEHUYMBOCTHU
pucyHku (poTtorpadum) )KUBOTHBIX

C pa3IMYHBIMH BHJIaMU H3MEHYHBOCTH

13.2 | MoauduxanronHas 2 Mou¢urkanroHHas “3MEHYUBOCTb. PackpriBaTh conep:kaHue TEPMUHOB U
U3MEHYNBOCTD Pounb cpenst B popmupoBaHum MOHSITHIA: MOAU(DHUKAITMOHHAS, UIH

MOAU(PUKALMOHHON U3MEHUNBOCTH.
Hopwma peakuuu npusHaka.
BapuanmoHHbIN ps M BapuallMOHHAS
kpuBas (B. Moranucen). CBoiicTBa
MO (PUKAIIMOHHOW U3MEHUNBOCTH.
JlemoHCcTpanumn

TabauIbl U CXEMBI:
«MoaudukamoHHas U3BMEHYUBOCTDY.
OO6opynoBaHue: XUBbIC U TepOapHBIC
AK3EMIUISIPbI KOMHATHBIX PACTEHMIA;
pucyHku (potorpaduu) KUBOTHBIX

(dbeHoTunM4ecKas, U3SMEHYUBOCTb,
BAPUAHTA, BAPUALIMOHHBIN P,
BApUALIMOHHAS KpHUBasi, HOpMa
pEaKIMu IPU3HAKA,

MOIU(DHUKAIIAH.

XapakTepu3oBaTb CBOMCTBA

MO (PUKAITMOHHON U3MEHUNBOCTH.
IToka3eIBaTh pOJIb YCIOBUN BHEITHEH
Cpelibl B pa3BUTHH MOJIU(DHUKAITMOHHOM
M3MEHYUBOCTH Y OPraHU3MOB.
CtpouTh BapHallMOHHBIE PAJIBI U
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C MpuMepamMu MOIU(PUKAIMOHHOM
U3MEHYHMBOCTH.

JlabopaTtopHnasi paGora
«HccnenoBanre 3aKOHOMEPHOCTEN
MO (PUKAITMOHHON N3MEHYUBOCTH.
[TocTpoenune BapualmOHHOIO pAa U
BapUALMOHHON KPUBOW»

rpaduK KpUBOMH HOPMBI PEAKIIUU
MPU3HAKOB Y Pa3JIMYHBIX OPTaHU3MOB

13.3 | 'eHoTHTINYECKAS ['eHOTHIIMYECKAsT ”3BMEHYUBOCTD. PackpriBaTh conep:kaHue TEPMUHOB U
V3MEHYUBOCTb. CBolCTBa FTEHOTUITMYECKOMN MOHATUM: KOMOMHATUBHAS
KomOunaTuBHast VW3MEHYMBOCTH. BUIBI TEHOTUIIMYECKON | M3MEHYHMBOCTh, MyTaIlHOHHAS
M3MEHYUBOCTD M3MEHYHMBOCTU: KOMOMHATUBHAS, W3MEHYMBOCTh, KOMOMHAIIUHU, MYTaIINH.

MYTalMOHHAs. XapakTepu3oBaTh CBOKWCTBA
KomMOuHaTuBHast U3MEHYUBOCTD. TEHOTUITMYECKOU U3MEHUYNBOCTH.
Mei103 1 11010BOM ITPOLIECC — OCHOBA OnuceIBaTh MEWMO3 U MOJIOBOW MPOLIECC
KOMOMHATUBHOW M3MEHYHBOCTH. KaK OCHOBY MPOSBJICHUSI Y OPTaHU3MOB
Ponbp koMOMHATUBHOW U3MEHUYUBOCTHU KOMOWHATUBHOW U3MEHUYHUBOCTH.

B CO3JJaHUU T€HETUYECKOIO [Toka3pIBaTh HA KOHKPETHBIX ITPUMEpPaAx
pazHooOpa3us B mpejesnax 0aHOTO POJIb KOMOMHATUBHON MU3MEHYMBOCTH
BHJIA. B CO3JJaHUU T€HETUYECKOTO
JlemoHcTpanuu pa3zHooOpa3usi OpraHu3MoOB B Mpejieiax
Tabnuibl u cxembl: «kKoMOMHATHBHAST | OTHOTO BHJA.

W3MEHYHUBOCTBY, «Meio3», CpaBHMBATh T€HOTUITUYECKYIO
«On010TBOPEHNE» M3MEHYMBOCTH C MOIU(PUKAITMOHHOM

13.4 | MyranuonHas MyTanmoHHass U3MEHUYUBOCTh. Buibl PackpsiBaTh conepxanne TEPMUHOB U
W3MEHYUBOCTb. MYyTallMi: T€HHbIE, XPOMOCOMHBIE, MOHSITUI: MyTallil, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHbIe. CIIOHTaHHBIE U nepecTpoiiku (abeppauun),
MYTallMOHHOTO WHyIMPOBAHHbIE MyTalluU. SIiepHbIE | TOJUIUIOU/INS, AaHEYTITIOUAUS, MyTaHT,
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nporiecca.
DIUTECHETHKA

Y LIUTOIUIA3MaTUYECKNE MYTAIUH.
ComMaTthuecKre 1 MoJIOBbIE MyTaLlUH.
[IprunHBI BOSHUKHOBEHMS MYyTAIUK.
MyTareHsl 1 UX BIUSHUE

Ha OpPraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO Mpouecca. 3aK0H
TOMOJIOTHYECKUX PSATOB

B HACJIEJICTBEHHOW U3MEHYNBOCTHU
(H.W. BaBunog). Buesinepnas
M3MEHYMBOCTh U HACJIEICTBEHHOCTb.
Dnuzenemuxa u INUSEHOMUKA,

POJIb dnULeHemu4ecKux hakxmopos

8 HACN1e008aAHUU U USMEHYUBOCTNU
(enomunuueckux npuszHaKos

Y Op2aHU3MO8.

JlemoHCcTpanumn

IToptpersl: I'. Jle ®pus, B. Moranuces,
H. . BaBuios.

Tabnuiiel U cxembl: «I'eHeTHYEeCKHE
3a00JIEBAHUS UEIOBEKAY, « BUObI
MYTaIAmn.

OO0opynoBanme: )KUBbIE U TepOapHbIC
AK3EMILISIPbl KOMHATHBIX PACTEHUN;
pucyHku (dpoTtorpadum) >KUBOTHBIX
C pa3JIMYHBIMU BUJIAMH
HW3MEHYUBOCTH.

MyTareHsbl.
[TpuBOIMTE IPUMEPHI MyTALIUH,
BCTPEUYAIOIIUXCS Yy PA3HBIX OPTraHU3MOB.
KnaccuduumpoBats myTanuu

II0 pa3HbIM OCHOBAHUSM.

Pasznuyars Ha n300pakeHusX (cxeMax,
Ta0JIuIIax ) TCHHbIC MYTaIlHH,
XPOMOCOMHBIE ITEPECTPONKH Pa3HBIX
BUJIOB: JICJICIINH, TyTUIMKALUH,
TPAHCIIOKALIMN, UHBEPCHUH; TCHOMHBIE
MyTal1u.

CpaBHHBaTh MEXy COOOW MyTalluu
pa3HbIX BUJOB.

XapakTepu3oBaTh CBOKWCTBA
MYTallMOHHON U3MEHYHUBOCTH.
HaspiBaTh nprymHbI MyTaluu,
BBISIBJISITH HCTOYHUKH (PAKTOPOB-
MYTareHOB B OKPYKaroUIEH cpejie
(KOCBEHHO).

[TpuBoaUTH POPMYITUPOBKY 3aKOHA
TOMOJIOTUYECKUX PAJIOB U
HACJIEICTBEHHOW N3MEHYUBOCTH

H. 1. BaBunioBa 1 000CHOBBIBaTh €r0
3HAYEHHUE JUISl IPAKTUKU CEIBCKOIO
X031CTBa
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IIpakTnyeckast padora
«MyTtanuu y 1po30¢puiisl (Ha TOTOBBIX

MUKpOIpenaparax)»
Htoro yacoB no teme 6
14 | Tema «I'eHeTHKA Ye10BeKa»

14.1 | I'eneruka yenoBeka. 3 Kapuotun uenoseka. Mexaynaponsas | PackpeiBaTh conep:kaHue TEPMUHOB U
MeTtoib1 porpamMma MCClIeJOBaHUs FeHOMa MOHSTUI: CEKBEHUPOBAHHE, KapTa
MEIULUHCKON yesioBeka. MeTo1bl U3y4eHHsI TEHETUKH | XPOMOCOMBI, TPOOaH 1, HACIECTBEHHBIE
TE€HETUKU YeJIOBEKa: FeHeallorMuecKui, 00J1€3H1 (MOHOTE€HHBIE, TOJIUT€HHBIE,

OJIM3HEIOBBIN, ITUTOTCHETHYCCKUH,
MOMYJISAILIMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIPHO-TEHETUYECKH.
CoBpeMEHHOE ONpeICIICHUE TEHOTHUIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUITUPOBAHKE, B TOM YHCIIE

¢ nomounpto [11[P-ananu3a.
HacnencrBenHble 3a001eBaHUS
yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE
0oJie3HH YelloBeka. bone3nu

C HACJICICTBCHHOMU
MPEIPACIIONIOKEHHOCTHIO. 3HAUCHUE
MEJIUIUHCKON TeHETUKHU

B IPEIOTBPAILLICHUN U JICYEHUU
IFeHETUUECKHUX 3a00JIeBaHUI YCI0BEKA.
Meauko-reHeTH4eCcKOoe
KOHCYJIbTUpOBaHue. CTBOJIOBBIE
KieTkH. IIoHATHE «TeHEeTHYECKOTO

TeHHbIC, XPOMOCOMHBIE), METUKO-
T€HETUYECKOE KOHCYJIbTUPOBAHHUE,
JIOPOJIOBasi TUATHOCTUKA, aMHUOLIEHTE3.
[lepeuncnarb 0COOEHHOCTH U3YUCHUS
T€HETUKH YEJIOBEKA U METOIbI
MEJIUIIMHCKOW T€HETHUKHU.
XapakTepu30BaTh METOAbI U3YUCHUS
T€HETUKH YesloBeKa (FreHealoTHUeCKUM,
OJIM3HEIOBBIN, IIUTOTCHETHYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM,
MOMYJISIITUOHHO-CTATUCTUYECKUI ).
OnuceIBaTh 1EMH, 38J1a41 U
JOCTHKEHUS MEXIYHAPOAHON
nporpamMmbl «I'eHOM yenoBeKay.
Paznmuuate Ha n300pakeHUsX (Cxemax,
TabuIax) KapThl XPOMOCOM
(reneTuyeckue, PuU3MUECKUe,
CHKBEHCOBBIC).
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rpy3a». DTUYECKHE aCIIEKThI
UCCIIEIOBaHM B 00JacTH
pPEAAKTUPOBAHUS T€HOMA M CTBOJIOBBIX
KJICTOK.

['enetnyeckue HakTOPHI MOBBIIICHHOM
qyBCTBUTEJIBHOCTH YEJIOBEKA

K (pU3MUECKOMY U XUMHUUECKOMY
3arpsiI3HEHHUIO OKPYXKAIOLIEH CpeIbl.
['eneTnueckas MpeapacronoKeHHOCTh
YeJIOBEKa K MaTOJIOTHSIM.
JleMoHCcTpanun

Tabaunb! u cxeMmel: «Kapuotun
YenoBeKa», «MeToabl n3ydeHus
TeHETUKH YesloBeKa», «I eHeTnueckue
3a00JIeBaHUs YETIOBEKA.
IIpakTnuyeckas padora
«CocTaBieHne U aHaIu3 pOJOCIOBHOI

OnuchIBaTh METOBI COBPEMEHHOTO
ONpeAeICHUs TeHOTUIIA OpTaHU3Ma!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM YHUCTIE

¢ nomouplo I11[P-ananu3a.
XapakTepu30oBaTh HACIEACTBEHHBIE
3a00JIEBaHMS YEJIOBEKA U 3a001€BaHUS
C HacJIeICTBECHHOM
MPEIPACIIOIOKEHHOCTHIO.
CpaBHUBATh F'€HHBIE, XPOMOCOMHBIE
00JIC3HHU YeJIOBEKa M 00JIC3HU

C HACJICJICTBEHHOM
MPEIPaACIION0KEHHOCTHIO.
VYcraHaBaMBaTh B3aMMOCBSI3b MEKTY
HAacJIeICTBEHHBIMHA 3a0071¢BaHUSIMH

YeJI0BEKa M X FT€HETUYECKOM OCHOBOI.

OO00CHOBEIBATh 3HAYEHUE MEIUKO-
TCHETUYECKOT0 KOHCYJIbTUPOBAHUS
B IIPEAOTBPAIICHUH U JICUCHUN
HACIEeICTBEHHBIX 3a001€BaHUM
yeJIoBEKa

HToro yacoB mo Teme 3
15 | Tema «CeJiek1iusi OpraHu3MoB»
15.1 | OcHOBHBIE OHATHUSA 1 JloMecTUKanus U CeJeKIHs. PackpriBaTh coziepxaHne OCHOBHBIX

CEJICKIIUH

3apoKJACHUE CENIEKIINU U
JIOMECTHUKAIIUHU. Y4UeHHE
H.A. BaBunosa o Llenrpax

TIOHSITHI: CEICKIMS, TOMECTHKAIINS,
MIPUMUTHUBHAS CEJIEKITUS,
KOMOWHATUBHAS CEJICKIIUSI, COPT,
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MPOUCXO0XKJIEHHUS U MHOT00Opa3us
KYyJbTYPHBIX pacTeHUl. Poib cenexunu
B CO3/IaHUU COPTOB PACTEHUM U TIOPOL
#UBOTHBIX. COPT, MOpoAQa, IITAMM.
3aKOH rOMOJIOTHYECKHUX PSIAOB

B HACJIEICTBEHHOW N3MEHYNBOCTH
H.M. BaBuiona, ero 3HaucHHUE

JUTSL CEJIEKITMOHHOM PaOOTHI.
JlemoHcTpanuu

[Toprpets: H. 1. BaBuios,

H. B. Muuypum, I'. /I. Kapneuenxo,
I1. IT. JIykssinenko, b. JI. Actaypos.
Tabauie! u cxembl: «lleHTpHI
MIPOUCXO0XKJIEHUSI © MHOTO00pa3us
KYJBTYPHBIX PACTEHUIN», «3aKOH
TOMOJIOTMYECKUX PSAOB

B HACJIEICTBEHHOW N3MEHUYNBOCTI.
JlaGoparopHasi paGora
«3yueHue copToB KyJIbTYPHBIX
pPacTeHU U MOPOJ JOMAIIHUX
YKABOTHBIX»

II0POJ1a, IITAMM.
[lepeunciiATb OCHOBHBIE 3TAIIbI
Pa3BUTHS CEJIEKIMHU KAK IIPoLecca U
HayKU.

XapakTepu3oBaTh COACPKAHNE YUCHUS
H. U. BaBuiiosa o LlenTpax
MIPOUCXOKACHUS 1 MHOTOOOpa3us
KYJBTYPHBIX PACTCHHM.

[loka3biBath LIEHTPBI MPOUCXOKICHUS U
MHOT000pa3us KyJbTypHBIX PACTEHUIN U
[{eHTpbl AOMECTUKALIMU JOMAIITHUX
’KUBOTHBIX HAa KapT€ MUPA, CBA3bIBATh
UX MECTOIIOJIOKEHHE C OYaraMu
BO3HUKHOBEHUS IPEBHEUIINX
[IUBMJIA3AIUH.

CpaBHHBATh COPT, TOPOAY, IITAMM

C BUJaMHU-POJUYAMU.

OO00CHOBBIBATH 3HAYEHHUE 3aKOHA
TOMOJIOTMYECKUX PAILOB B
HACJIEICTBEHHON N3MEHUYNBOCTH

H. Y. BaBunosa 11 ceneKuuOHHON
paboTHI.

OnuceIBaTh NEPCHIEKTHBBI
JIOMECTHUKALIUNA U CO31aHUE HOBBIX
COPTOB KYJIBTYPHBIX PACTEHUMN, TOPOL
JIOMAIIHUX KUBOTHBIX U IITAMMOB
MHKPOOPraHU3MOB
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15.2

MeTtoabl
CEJICKIIMOHHOM
pabotsl. CoxpaHeHue,
V3y4YECHUE U
HCIIOJIb30BAHUE
FeHETUYCCKUX

pecypcoB

MeTonbl CeNneKIMOHHON padOTHI.
HckyccTBeHHBIN OTOOP: MaCCOBBIN U
WHIMBUAYaJbHBIA. DTaIbl
KOMOWHAITMOHHOW CEJCKITUN.
HcnblTanue npou3BoauTenen

10 MOTOMCTBY. OTOOp MO TEHOTHUITY

C TIOMOIIBIO OIIEHKU (PeHOoTHUIa
MOTOMCTBA U OTOOP MO T€HOTUITY

¢ moMolipbto aHanuza JJTHK.

W cKyCCTBEHHBIN MyTareHe3 Kak METO/1
CEJIEKIIMOHHOU pabOoTHI.
PagnaniioHHbI 1 XUMHYECKUH
MyTareHe3 Kak MICTOYHUK MYTaluil

y KYJIBTYPHBIX (HOPM OPraHU3MOB.
Hcnonb30BaHWE TEHOMHOIO
pENAKTUPOBAHUS U METOJIOB
pexoMOuHaHTHBIX JJHK nns nomyuenus
MCXOJHOTO MaTepuaa Jijis CeJeKIUU.
[Tomy4yeHne NOIUILIONIOB.
BryTpuBugoBas rubpuanzanmsi.
biv3kopoIcTBEHHOE CKpEIIUBaHMUE,
i uHOpuauHT. HeponcrBenHoe
CKpelllMBaHue, UIN ayTOPUIUHT.
I'eTepo3uc u ero NpUYUHSL.
Hcnonp3oBanue rerepo3uca

B cesiekimu. Otman€Huas
rubpuauzanus. [Ipeogonenue

PackpbIBaTh coepxanue TEPMUHOB U
MOHSATUI: UCKYCCTBEHHBIN 0TOOD,
MPOU3BOIMUTEIIHN, IKCTEPHED,
OJIN3KOPOJCTBEHHOE CKPEILIMBAHUE, UIIH
WHOPHJIUHT, HEPOJICTBEHHOE
CKpeIllMBaHUe, WU ayTOPUAUHT, YUCTAs
JIMHUS, TeTepo3uc (THOpUIHAs CUia),
T€HOMHOE PeIaKTUPOBAaHUE,
MCKYCCTBEHHBIN MyTareHes, (hakTopsbl-
MyTareHbl, HOJUIIIIOU b, OTAAIEHHAS
ruOpuIn3aInsi, CCKBeHUPOBaHUE.
XapakTepu3oBaTh OCHOBHBIE METO/IbI
CEJICKIIUH PACTEHUM U )KUBOTHBIX:
UCKYCCTBEHHBIN 0TOOp U
rUOPUIU3AIINIO.

CpaBHHMBaTh MacCCOBBIN UCKYCCTBEHHBIM
0oTOOp C UHAMBUIYaTIbHBIM, [TOKA3bIBATh
UX 3HAYEHHE JIJISl CEJeKUIUU
KYJbTYPHBIX PACTEHHUIN U JOMAIIIHUX
KUBOTHBIX.

[IpuBOIUTH KOHKPETHBIE TPUMEPHI
OTAAJIEHHOU THOPUAN3ALINY B CEJICKIUU.
OnuceiBats onwIT I'. [[. Kapneuenko

10 MPEOI0ICHUIO OECTUIOAUS
MEKBUJI0BBIX THOPHUIOB.

Paznmuuate Ha n300pakeHUsX (Cxemax,
TabnuIax) y OTACIbHBIX
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OecrI0/Iusi MEXBUIOBBIX TUOPHUIOB.
JlocTrkeHunsl ceJleKuMn pacTEeHU! 1
KUBOTHBIX. «3€1€HAs1 peBOIIOYULY.
CoxpaHeHHUE U U3YUYCHUE TEHETUUECKUX
PECYpPCOB KyJIbTYPHBIX PACTEHUN U UX
JTUAKUAX POAWYEH JJIsl CO3aHUsI HOBBIX
COpPTOB U TUOPHUIOB
CEIIbCKOXO03SIICTBEHHBIX KYJBTYP.
H3yuenue, coxpanenue u ynpasietue
2eHemuYecKuUMU pecypcamu
CeIbCKOXO03AUCNBEHHBIX U
NPOMBICIOBLIX HCUBOMHBIX 8 YEISX
VAVYULEHUSL CYUWeCMBYIOUUX U CO30AHUS
HOBbIX NOPOO, NTUHUL U KPOCCOB8, 8 MOM
yucie ¢ NPUMeHeHuem CoO8PEeMEHHbBIX
Memo008 HAYHUHBIX UCCAe00BAHUIL
nepeoosulx uoell U nepcneKmuGHbIX
MexXHOI02UU.

JlemoHCcTpanumn

IToprpets: H. 1. BaBunos,

N. B. Muuypum, I'. JI. Kaprieuenko,
H. bopnoyr, . K. benses.

Tabauipl u cxembl: «MeToIbl
cenekumn», «OTaanéHHas
rudpuausanus», « MyTarenesy.
JlabopaTopHas padora

«/3yueHue MEeTOI0B CENEKIIUU

MPEJICTABUTENIEN KOHKPETHOTO COpTa U
MOPOJABI XO35IMCTBEHHO IICHHBIE
MIPU3HAKH, HEOOXOUMBIC YETIOBEKY.
XapakTepu30BaTh POJIb CEIEKIUN

B 00€CTICUeHUH MPOI0BOTHLCTBEHHOM
0€e30IMacCHOCTH Y€eJIOBEUECTBA.
[TpuBOAUTH KOHKPETHBIE TPUMEPHI
JOCTHXKEHUMN CEJICKIIUU KYJIbTYPHBIX
pPacTeHUN U TIOMAITHUX KUBOTHBIX

B Poccun
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pacTeHui»

IIpakTuyeckasi padora
«IIpuBrBKa pacTeHUIN».
IKekypceusi «OCHOBHBIE METOJIBI U
JIOCTHIKEHHUSI CENIEKLINA PACTEHUN U
’KUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIINIO, IIJIEMEHHYIO (hepmy,
COPTOMCHBITATENbHBIN YYACTOK,

B TEIIJIMYHOEC XO3SHCTBO,

B JJAOOpaTOPHIO arpOyHUBEPCUTETA UITH
HAy4HOI'O LEHTPA)»

Nroro yacos o teme 4
16 | Tema «bHOTEeXHOJIOTHUSI U CHHTETHYECKAS] OMOJIOTHSD)
16.1 | buoTexHOMIOTHS KaK 1 OOBEKTHI, UCTIOJIB3yEMbIC PackpwiBath copepkaHue TEPMUHOB U
HayKa U OTpacib B OMOTEXHOJIOTHH, — KJIETOUYHbIE U TTOHATUH: OMOTEXHOJIOTHSI,
MIPOU3BOICTBA TKaHEBBIE KYJIbTYPHI, TpaJWIIMOHHAS OMOTEXHOJIOTHSA,

MUKPOOPTraHU3MbI, UX XapaKTePUCTHUKA.
TpaguimonHass OMOTEXHOJIOTHS:
xJ1e00MneueHue, noJIy4YeHue
KHCJIOMOJIOYHBIX MPOJYKTOB,
BHHOJIeTMEe. MUKPOOHOIOTHYeCKUi
cuaTe3. OOBEKTHI
MHUKPOOHOJOTHUECKUX TEXHOJOTHIA.
[Tpoun3BoacTBO O€IKa, aMUHOKHUCIIOT U
BHUTAMMHOB.

JdemoHcTpanuu

Tabauusl U cxeMbl: «/crnob30BaHue

MHUKPOOHOJIOTHYSCKUIN CUHTE3,
MHUKPOOHOJIOTHYECKAsT TEXHOJIOT .
[TepeuncisTh HalIpaBICHUS
OMOTEXHOJIOTHH; [N U 3aJ1a4H,
CTOSIIUE TIepe] OMOTEXHOJOTUEH.
XapaxkTepuzoBaTh OOBEKTHI,
UCIIOJIb3yeMbIe B OMOTEXHOJIOTHH, —
KJICTOYHBIC U TKAHEBBIC KYJIBTYPHI,
MHKPOOPTaHU3MBI.

OnuceIBaTh OCHOBHEIE METOIBI
TPaIUIIMOHHON OMOTEXHOJOTUH U
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MHKPOOPraHU3MOB B IPOMBIIIIIEHHOM
IIPOU3BOJICTBE.

JlabopaTtopHnasi paGora

«M3yueHne o0bEKTOB
OMOTEXHOJIOTUNY.

IIpakTnueckasi pabora
«ITomyueHne MOJIOYHOKHUCIIBIX
MPOIYKTOBY.

JKcKypceus «buorexnonorus —
BAKHEMIIAs MPOU3BOAUTEIbHAS CUJIA
COBPEMEHHOCTHU

(Ha OMOTEXHOJIOTUYECKOE
MIPOU3BOJICTBO)»

TOCTHKEHUS MUKPOOHOJIOTHYCCKOM
TEXHOJIOTHU.

O00CHOBEIBATh 3HAUECHHE
OMOTEXHOJIOTHUH

JUUISL CEJIbCKOXO03SMCTBEHHOT'O
MIPOM3BOCTBA

16.2

OcHoBHBIE
HaMpaBJICHUS
CUHTETUYECKOU
OHMOJIOTHH

Co3maHne TeXHOJIOTHH U
WHCTPYMEHTOB L[EJICHATTPABICHHOTO
M3MEHEHHS U KOHCTPYUPOBAHUS
T€HOMOB C IEJIBIO TTOTYy4YECHUS
OpPraHU3MOB U UX KOMIIOHEHTOB,
COAEpKAIIMX HE BCTPEHAIOIINECS

B IPUPOie OMOCUHTETHYECKUE TYTH.
Knerounas unxenepus. Meto bl
KYJIBTYPBI KJIETOK U TKAHEN PACTCHUH U
#uBOTHBIX. KpnoOanku. Comarnueckas
TUOPUIU3AINS 1 COMAaTUYECKHMA
samOpuorenes. Mcnons3oBanue
rariouJI0B B CEJICKIIMU PACTCHUH.
Tlonyuenue MOHOKIOHANLHBIX AHMUME.

PackpbiBaTh copiepKaHre TEPMUHOB U
MOHATUM: KJIETOYHAsI MHXKEHEpUsI,
KJICTOYHASI TE€XHOJIOTHS, METO/T
KYJIBTYPBI KJIETOK U TKaHEM,
TOTUNOTEHTHOCTh, TTIOPUIOTEHTHOCT,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAJILHOE
Pa3MHOKEHHUE PACTCHUM, COMaTUUYeCKas
ruOpUAN3aLINS, TAILUIOU I, THOPUIOMBI,
MOHOKJIOHAJIbHbBIC U MOJIUKJIOHAJIbHBIC
aHTHUTENA, METO] TPAHCIJIAHTAIlUHU SIJIED,
KJIOHUPOBAHHUE.

XapakTepu30BaTh OCHOBHBIE
HanpaBJeHUs] CAHTETUYECKOM
OMOJIOTHH.
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Hcnonvzosanue MOHOKIOHAILHBIX U
NOJUKTIOHAIbHBIX aHmMUmen

6 meouyune. ICKyCCTBEHHOE
OILUIOAOTBOpEHHE. PEKOHCTpYKIIMS
AUIEKIIETOK U KJIOHUPOBaHUE
KUBOTHBIX. METO/I TpaHCIUIAHTAIUN
AAep KIETOK. Texnonocuu
0300pOGNIeHUS, KYTbMUBUPOBAHUSL U
MUKPOKIOHATLHO20 PAZMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.
JlemoHcTpanuu

Tabuuib u cxembl: «Kierounas
WHXKECHEPUS»

OnuceIBaTh Ha KOHKPETHBIX MpUMeEpax
METO/IbI KJIETOYHON MHKEHEPUHU.
[IpuBOAUTE TIPUMEPHI UCITOJIB30BAHUS
MOHOKJIOHAQJIbHBIX M MOJMKJIOHAIbHBIX
AHTHUTEJI B MEJMIIMHE.

O1eHnBaTh 3HAUEHUE CHHTCTHYECKOU
OHOJIOTHH JJIST CEIIBCKOTO XO3SIMCTBA U
MeIUITHBI

16.3

XpoMOCOMHas U
TeHHasi UHKEHepUs

XpoMOCOMHAas U T€HHAsI HHKEHEPUSL.
M cKyCCTBEHHBIN CUHTE3 T€HA U
KOHCTPYUPOBaHHE PEKOMOWHAHTHBIX
JHK. Cozoanue mpanceennolx
opzanuzmos. JIoCTuxeHus u
MEPCIEKTUBBI XPOMOCOMHOM Y TEHHOU
WHXEHEPUHU. JKOJIOTUUECKUE U
ATUYECKHE TIPOOIEMbl TEHHOU
WHKECHEPUH.

JlemoHCcTpanumn

Tabuuiiel v cxembl: «I eHHas
WHXKCHEPHU S

PackpbIBaTh coepxaHue TEPMUHOB U
MOHSTUI: TeHHAsI UHKXEHEPHUSI,
PECTPUKLMOHHBIE SHIAOHYKJIEA3bI
(pecTpukTassbl), TMIKUAE KOHLBI,
IJIa3MHU/JIbI, PECTPUKIIMS, TUTUPOBAHUE,
TpaHchopmalsi, CKpUHUHT,
TpaHCTeHHbIE (TEHETUYECKH
MOIU(PULIMPOBAHHBIE) OPTaHU3MBI.
OnuceIBaTh METOJIBI PENPOLYKTUBHOTO
U TEPANEeBTUYECKOr0 KIOHUPOBAHUS,
KJIETOUYHbIE TEXHOJIOTHH U CIIOCOOBI
T€HETUYECKON NHKEHEPUHU.
XapakTepu3oBaTh JTOCTHKEHHS] T€HHON
WHKEHEPUH.
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O11eHuBaTh PKOJIOTUYECKHUE U
ATUYCCKHE TPOOIEMBbl KIIOHUPOBAHUS U
CO37aHMs TPAHCTEHHBIX OPTaHU3MOB,
MIEPCIICKTUBBI Pa3BUTHS XPOMOCOMHOMU
Y TCHHOW WHKCHEPHH

16.4

MemunuHCcKue
OMOTEXHOJIOTUH

MeuiuHckre OMOTEXHOIOTHH.
Ilocmeenommuas yugposasn
meouyuna. I1I[P-ouacnocmuxa.
Memabonomuulii ananus,
2CHOYEHMPUYECKULL AHAU3
npomeoma 4eno8exa OJisk OYeHKU
COCMOSIHUSL €20 300P08bS.
Hcnonvzosanue cmeosioswix Kiemox.
Tapeemnas mepanus paxa.
3D-buounsicenepus ons pazpabomru
DYyHOAMEHMATILHBIX OCHOB
MeOUYUHCKUX MEXHOIO2ULL, CO30AHUS
KOMNJIEKCHbIX MKAHeU couemaHuem
MexXHOI02Ull MPEXMEPHO2O
ouonpunmunea u cxkaggonounea
07151 peutenust 3a0a4

NePCOHANUIUP OBAHHOU MEOUYUHDL.
Cosz0anue 6eKMOPHbIX BAKYUH C YEIbIO
obecneyerusi KOMOUHUPOBAHHOU
3awumol om 6030youmeneti OPBU,
YCMAaHO8IeHUe MOAEKYIAPHBIX
MEXAHU3MO8 (YHKYUOHUPOBAHUS

PackpsIBath conepxanue TEPMUHOB U
MOHATUI: MEIUIUHCKAS
OMOTEXHOIOTHS, METa0OJIOMHBIN
aHaJIU3, TCHOLEHTPUYECKUI aHAJIN3,
MEPCOHAIM3UPOBAHHAS MEIULIMHA,
pereHepaTuBHAsI MEIUIIMHA.
XapakTepu3oBaTh METO/BI
MEeTa00JIOMHOT'0 ¥ TEHOLEHTPUYECKOTO
aHaJIN3a; UCII0JIb30BAHUE CTBOJIOBBIX
KJ1eToK; [I1{P-nuarnocTuky; TapreTHyro
TEpanuio paka
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PHK-cooeparcawux eupycos,
8bI3bI8AIOWUX 0CODO ONACHDBLE
3a00/1e6aHUSA YETIOBEKA U HCUBOMHBIX

HToro 4yacoB o Teme 4
PeszepBHOE Bpems 1
OBUIEE KOJIMYECTBO 102
YACOB I1O ITPO'PAMME
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11 KJIACC
Haumenosaunue
Ne KommaectBo OCHOBHBIE BUIBI IEITEILHOCTA
pa3liesioB U TeM [IporpammHoOe coaepkanue
/o 4acoB 00yYaroIIMXCs

y4ueOHOTO NnpeaMeTa

Tema «3ap0>1<neHne U PA3BUTHUE IBOJIOIUOHHBIX HpeIlCTaBJIeHI/Iﬁ B OMOJIOTHH»

1.1

DBOJIIOIMOHHAS
teopus Y. /lapBuna

1

OBomonroHHas teopus Y. [lapBuna.
[Ipenmnockuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4Hast
nearensHocTh Y. JlapBuHa.
JdemoHcTpanuu

[Toptpetsl: Apucrorens, K. JIunuei,
K. b. Jlamapk, 2. XK. Cent-Unep,

K. KroBbe, Y. JlapBuH.

Tabauiel U cxeMbl: «CucTema KUBOM
npupozsl (1o K. JIunuero)»,
«JlecTHHIIA KUBBIX CYILLIECTB

(mo Jlamapky)», «Mexanuzm
dbopMupoBaHUs TPUCTIOCOOTIECHUM

Yy PACTEHHUU U KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
Mapuipyra nyremectsus Y. Japsunay,
«Haxonxu Y. [JapBuna

PackpeiBatTh conep:kaHue TEPMUHOB U
MOHATHN: KPEAIMOHU3M, BH/I,
CUCTEMaTHKa, OMHApHAas HOMEHKJIATypa,
HMCKYCCTBEHHAs CUCTEMA
KJIacCU(PUKAMK OPTaHU3MOB,
MCTOPUYECKUN METOJI, JaPBUHU3M.
XapakTepu3oBaTh B3TJIsAIbI
Apucrorens, Dmnenokna, Jlykpenus
Kapa, /Ix. Pes Ha pa3ButHe KHBOI
MPUPOJIBL.

OuenuBatb Bknajg K. JInnHes

B pa3BUTHE OMOJIOTHH.

CpaBHUBATH B3TJISA/IbI HA BUJI U
sposironnto K. JInnnes, K. b. Jlamapka
u Y. JlapBuna.

Kputnueckn oneHnBaTh
KpEalMOHUCTCKUE B3IJISIIbI HA )KUBYIO
MIPUPOLLY.

IlepeuncnsaTh KyJIbTypPHO-UCTOPUYECKHUE
Y €CTECTBEHHO-HAYYHbIE IPEATOCHIIKH
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MOSIBJICHUS 3BOJIFOLIMOHHON TEOPUHU

Y. /lapBuHa.

OnuceIBaTh poJib UCTOPUYECKOTO
METOoAA.

N3narats CymHOCTb 3BOJIOUOHHON
teopuu Y. JlapBuHa.

Ha3zbiBaTh ocHOBHBIE (pakThl OHorpadun
Y. JlapBuHa ¥ 3Tanbl CO34aHU UM
ABOJIIOLIMOHHOW TEOPUHU

1.2

JIBrKynme cusl
HBOJIIOLIMM BHUJIOB
no Y. JlapBuny

JIBMKyII€E CUIIBI SBOJTIOLIMH BUIOB
no Y. JlapBuHy (BbICOKasI
MHTEHCUBHOCTh Pa3MHOKEHUS
OpraHU3MOB, HACJIEACTBEHHAs
U3MEHYUBOCTb, OOpHOA

34 CyIIECTBOBAHUE, €CTECTBEHHBIN U
HCKYCCTBEHHBINU O0TOOD).
JemoHcTpauumn

[loptper: Y. JlapBuH.

Tabuuib!l v cxeMbl: «Dopmbl OOPHOBI
3a cyuiecTBoBaHue», «Ilopoasl
roiryoein», «MHoroobpasue
KYJbTYPHBIX (DOPM KamyCThD»,
«IToponbl TOMaTHUX KUBOTHBIX»,
«Cxema 00pa3oBaHUsI HOBBIX BUJIOB
(mo Y. {apBuny)», «Cxema
COOTHOIIECHHUSI IBMXKYIIUX CHJT
SBOJIFOLIUN

PackpwiBath conepkaHue TEPMUHOB U
MOHSATHI: HACJIEACTBEHHOCTb,
M3MEHYUBOCTh, UCKYCCTBEHHBIN 0TOOD,
O0opb0a 3a CyllleCTBOBAHHUE,
€CTECTBEHHBII 0TOOp.

N3narats CynHOCTh yYeHUS

Y. lapBuHa 00 HCKYCCTBEHHOM OTOODE.
XapaxkTepu3oBaTh ABUKYIIUE CUITBI
ABOJIIOLIMM BUJIOB 110 J[apBUHY.
[IpuMeHsTh 3HaHUS O IBMXKYILUX CUIaX
ABOJIIOLIMM BUJIOB 110 JlapBUHY

J71s1 OOBSICHEHUSI MHOTOOOpa3usi BUJIOB,
MOPO/JT IOMAIIHUX KUBOTHBIX U COPTOB
KYJIbTYPHBIX PACTCHUH

102




denepanbHas padouas nporpamma | buonorus. 10-11 kimaccer (yriayOn€HHBIN ypOBEHB)

1.3 | ®opmupoBanue 1 OdopmneHre CHHTETUYECKOM Teopun | PackpbIBaTh cofiep:kanue TEPMUHOB U
CUHTETUYECKOU spommonuu (CTD). HelitpanbHas MOHSTUI: TAPBUHU3M, MYTallUH,
TEOPHUH IBOJIOLINHU Teopust 3Bostounu. CoBpeMeHHast MYyTallMOHHBIN MPOIECC.

HBOJIIOIIMOHHAS OUOJIOTHSL. OOBICHATH NPUYMHBI KpH3UCA
3Ha4YEHHE IBOJIIOLMOHHON TEOPUHU JTapBUHU3MA.
B ()OPMUPOBAHNU €CTECTBEHHO- OO60CHOBBIBaTh 3aKOHOMEPHOCTh
Hay4YHOU KapTUHBI MUPA. TpaHchopMallK TapBUHUA3MA
JemoHCcTpanumn B CHHTETHUYECKYIO TEOPHUIO IBOJIOLINHI
IToptpetsi: C. C. YeTBEpHUKOB, (CTD).
N. U. Ulmanerayses, k. Xomnzaei, N3narats ocHOBHBIE TTONOXKeHUst CTO.
H. K. benses. OuenuBatsh Bkian ['. Jle @pusa,
Tabnuibl 1 cxembl: «OCHOBHBIE C. C. YerBepukona,
MOJIOKEHUSI CHHTETUYECKOU TEOPUHU N. N. lImansraysena, /. K. bensieBa
SBOJIIOLIUN B (hopmupoanue CTD.
Ouenusats 3HaueHue CTO
B (hopMHpOBAHUN COBPEMECHHOM
€CTEeCTBEHHO-HAYUYHOU KapTUHBI MUPa
Nroro yacos o teme 4
2 Tema « Mukpo3BoIIOLUA U €€ pe3yabTaTbD)

2.1 | Dransl 3 [Tonynsuus kak 35ieMeHTapHas PackpeiBath cogepxaHue TEPMUHOB U
HBOJIIOLIMOHHOTO eauHuia sBoonnu. CoBpeMEHHbIE MOHSATUM: MUKPOIBOJIIOLIUS,
nporecca: METO/bI OLIEHKH F€HETUYECKOTO MaKpO3BOJIIOIUS, MyTallUH, TTOMYJISIINS,
MHUKPO3BOJIIOIUS U pa3zHoOOpasus U CTPYKTYPbI KOMOWHAIIUY T€HOB, TeHO(DOH/I,
MaKpO’BOJTIOIHSI. nonynsiui. MismeHnenue reHodgonaa AJIIEMEHTapHOE HBOJIIOIIMOHHOE SIBJICHHUE.
[Tonynsius — MOMYJISIIUU KaK AJIEMEHTApHOE XapakTepu3oBaTh MUKPOIBOJIOINIO KaK
AIIeMeHTapHast ABOJIIOLIMOHHOE SIBJIEHUE. 3aKOH STaI MOSBJICHHS PUCTIOCOOICHUN 1

€IMHHUIIA DBOJIIOINHU

ICHETHUYCCKOI'O paBHOBECHA

BUJI000pa30BaHUS.
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JIx. Xapau, B. BaiinGepra.
JdeMoHcTpanuu

Tabsuubl 1 cxeMbl: «MyTauroHHas
U3MEHYUBOCTHY, «llonmydainonHas
CTPYKTypa BHIa», «CXxema MpOsIBICHUS
3aKkoHa Xapau—BaitnOepray.
JlaGoparopHnasi paGora

«BpIsBIIEHNE U3MEHUYHUBOCTH Y 0cO0EH
OJIHOTO BUIA»

XapakTepu30BaTh NOIMYJISIIUIO KaK
AIIEMEHTAPHYIO €INHHUILY dBOJIIOLUU.
[lepeuncnaThs NpU3HAKU UACATBHON
HOIYJISIIMK U OOBSICHATH YCIOBUSA
BBIIIOJIHEHHS 3aKOHA Xapau—
Baitn6epra.

[IpuMeHATh NMEIOIIHECS 3HAHUS

171 0OBSICHEHUS MPUYMH U3MEHYMBOCTU
y oco0ell 0JTHOTO BHJIa

2.2

DJleMEHTapHbIE
(haKkTOpbI IBOITIOLIUU

OneMeHTapHbIe (PaKTOPBI (ABMKYLIUE
CHUJIBI) IBOJIIOIIMH. MyTaIrlmoOHHBIN
npornecc. KomOunaTusHas
M3MEHYMBOCTD. [[peiid reHoB —
Clly4yaliHble HEHAPABJICHHbIE
W3MEHEHHMS 4acTOT aJIeNen

B nomyJsiusix. I¢pdeKT ocHoBaTesl.
Apgexm 6ymuvLiouH020 20pavluIKa.
CHudiceHue 2enemuyecko2o
PasHoobpasus: NPUYUHbL U CIeOCEUS.
IIpossnenue s¢ppexma opetigha 2ernos
8 OONBUIUX U MATLIX NONYTIAYUSIX.
Murpannu. U30msmus nomynsinuin:
reorpaduueckas (IpoCTpaHCTBEHHAs),
Ouosiornyeckas (penpoayKTUBHAs).
JdemoHcTpanuun

[ToptpeTsi: C. C. YeTBepHKOB,

3. Maiip.

PackpriBatTh copepxaHue TEPMUHOB U
MTOHATHN: MyTAIlMOHHBIN TIPOLIECC,
KOMOMHATUBHASI U3MEHYUBOCTb,
MOMYJISIIIUOHHBIE BOJHBI, peiid TeHOB,
MUTpalU, U30JISIIUS, Teorpaduueckas
(mpocTpaHCTBEHHAs) U3OJISIIHS,
ounonornyeckas (penpoyKTUBHAS)
u3oJisus, 3gpdext ocHoBates, dPpdexT
OYTBUIOYHOTO TOPJIBIIIKA.
XapakTepu3oBaTh 3JIEMEHTapHbIE
(haxkTopbl (IBUKYIIIUE CUIIbI) BOJIIOIUH.
OuenuBatsb Bkiana C. C. UerBepukona,
3. Maiipa B pa3BUTHE 3BOJIFOLIUOHHOTO
YUCHUS.

OOBSACHITH MPUYMHBI HEHATIPABIICHHOTO
JNEUCTBUSI JJIEMEHTAPHBIX
ABOJTIOIIMOHHBIX (DaKTOPOB.

[IpuMeHsATh UMEIOIMECS 3HAHUS
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TabauIel ¥ cxeMbl: «JIBUKYIIIHE CHITBI
SBOJIOLUNY, « DKOJIOTHYECKas
V30U TIOMYJISILIUKA CEBAHCKOM
dopenny, «I"eorpaduueckast H3OIAIHS
JMCTBEHHUIIBI CHOUPCKON 1
JIMCTBEHHUIIBI JaypPCKO»,

«HOHYJ'I}IHI/IOHHI)IG BOJIHBI YN CJIICHHOCTH
XUIIHHUKOB U JKCPTB»

O JBIKYIIHUX CHIIAX 3BOJIIOLINH
JUTs1 OOBbSICHEHUS IPUYUH Pa3HOOOpa3ust
reHo(oH/1a MOMYJIALNUNA OJTHOTO BUIA

2.3

EctecTBeHHbIM
oTOOp —
HAMPaBJISIOIIUH
(bakTop ABOTIOLINU

EcrectBenHsbIit oTOOp —
HaIpaBIIIONTUN (HaKTOP IBOTIOLIHH.
@OpMBbI €CTECTBEHHOTO 0TOOpA:
JBIKYITAN, CTAOUITU3UPYIOIIHH,
pa3phIBarOUi (AU3PYIITUBHBIN).
ITonoBoit oT60p. Bo3HMKHOBEHHUE 1
3BOJIFOLIUS COLMAIIBHOTO ITOBEICHUS
KUBOTHBIX.

JemoHcTpauumn

Tabauie! ¥ cxeMbl: «CxemMa IelCcTBUA
€CTECTBEHHOTO 0TOOpay, «DopmbI
OOpBOBI 3a CYIIECTBOBAHHUEY,
«HaycTpranbHbIi METAHU3MY,
«OKuBbI€ HCKOTIAEMBIC)

PackpbiBath copepkanrue TEPMUHOB U
MOHSATUM: €CTECTBEHHBIN 0TOOD,
JBIKYIIHMN 0TOOp, CTAOMIIN3UPYIOLIUIA
0TOOp, pa3phIBAIOIINNA OTOOP, MOJIOBOM
oTOOP.

XapaxkTepuszoBaTh €CTECTBEHHBIN 0TOOD
KaK JABUKYIIYIO U HAITPABJISIOULYIO CHITY
HBOJIIOIUH, €T0 (POPMBI.

Paznmuate hopMBI €CTECTBEHHOTO
0TOOpa B MOMYJISIIUSX, PUBOIUTH
MIPUMEPHI ACHUCTBUS B TTOMYJISIIASIX
dhopM ecTecTBEHHOTO 0TOOpA.
OOBIICHATH MPEITTOCHUTKH TS IEHCTBUS
JBIDKYIIEH U CTaOMIM3UpYIOIIe popm
€CTEeCTBEHHOTO 0TOOpA.

CpaBHHBaTh (POPMBI €CTECTBEHHOTO
oTOO0pa, JeIaTh BHIBOJIBI HA OCHOBE
CpaBHECHHUSI.
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[IpuMeHsTh UMEeIoIIMeCs 3HAHUS

0 €CTECTBEHHOM OTOOpE

1Tl OOBSICHEHUS ITPOLIECCOB,
MPOUCXOSIIIUX B MOMYJISIUSAX BUIOB
OpPraHHU3MOB

2.4

[Tpucnocob1eHHOCTD
OpraHU3MOB KaK
pe3yabTar
MHUKPOIBOJIIOIUU

[Tprcnoco0IeHHOCTh OPraHU3MOB Kak
pe3yJIbTaT MUKPOIBOJIIOLIHH.
Bo3HuKHOBEHUE MPUCTIOCOOICHU

y opranuzmoB. ApomMop¢o3sl 1
nauoananrtauny. [Ipumepst
IPUCIIOCOOJIEHUN Y OPIraHU3MOB:
Moposiornueckue, Gru3n0IOrHuecKue,
OMOXHMMHYECKHE, ITOBEICHYECKIE.
OTHOCHUTENBHOCTH MPUCTIOCOOJIEHHOCTH
OpraHU3MOB.

JemoHcTpauumn

TabauIbl ¥ CXEMBI:
«IToxpoBUTENBCTBEHHAs OKpACKA
KUBOTHBIX», «I Ipexynpexnaromas
OKpacka yKUBOTHBIX),
«DusnonornuecKue aganTanum,
«IIpucnocobeHHOCTh OPraHU3MOB U
€€ OTHOCUTEIIbHOCTD.
Oo6opynoBanme: repOapun pacTCHUI;
KOJUIEKI[UM HACEKOMBIX; Uyuesa NTHI U
3BEpEU C MPUMEPAMU PA3IUUHBIX
IPUCTIOCOOJICHHI.

PackpbiBaTh coiepxaHue TepMUHA
MPUCIIOCOOJIEHHOCTh OPTraHU3MOB
(amanranus), apomopdos,
UIN0AIaNITaIHs.

[IpuBOANTH KOHKPETHBIC TPUMEPHI
MIPUCTIOCOOJICHUI OPTaHU3MOB
(Mopdoiiornyeckue, GprU3n0JIOTHIECKUE,
OMOXUMHUYECKHE, TTOBEICHYCCKHE).
OOBSICHATH MEXaHU3M BO3HUKHOBCHHUS
IPUCIIOCOOIEHUN Y OPTraHU3MOB.
[IpuBoauTh MpuMepsl apoMop(H030B U
WJINO0ATANTANN Y PACTCHUN U
KUBOTHBIX.

OOBIICHATH posib apoMop(o30B

B OCBOCHHMH OpPTaHU3MaMH1 HOBBIX CPE/T
obuTaHusI.

OOBSICHATD POJTH UTNOATATITAIINMA

B MPUCIIOCOOJICHUU OPTaHU3MOB

K KOHKPETHBIM YCJIOBHUSIM CPEJIbI.
JIoka3bIBaTh OTHOCUTEIIBHBIN XAPAKTEP
MPUCTIOCOOJIEHHOCTH U TPUBOIUTD
MPUMEPHI OTHOCUTEIHPHOCTH A anTaIu.
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JlabopaTtopHasi padora
«IIpucnocobieHus OpraHu3MOB U UX
OTHOCUTEJIbHAS LIEIECO00Pa3HOCTHY.
JlaGoparophasi paGora

«M3yuenne apomop}o30B u
WIMOATANTAlNN Y PACTCHUH U
KUBOTHBIX)

PackppiBaTh 3HaUEHUE JIBUKYIIUX CHII
HBOJIIOLINU B (DOPMUPOBAHHUH
MPUCIIOCOOJICHU I

2.5

Bun, ero xpurepun n
CTPYKTypa

Bupa, ero xputepuu U CTpyKTypa.
JdemoHcTpauumn

Tabuauuel u cxembl: «Kpurepuu Buga,
«Buapl-nBoiiHuKn», « CTpyKTYypa BUa
B IIPUPOAEH.

Oo6opynoBanme: repdbapun pacTeHUI;
KOJUIEKI[UM HACEKOMBIX; Yydesa NTULl 1
3BEpE pa3HbIX BUJIOB.
JlabopaTopHasi padota

«CpaBHEHME BUIOB

10 MOP(}HOJIOTHYECKOMY KPUTEPHUIO»

PackpbiBaTh coJiep’KaHUE TEPMUHOB U
MOHSATUM: BUJI, KPUTEPUHU BUJIA,
moIMMOP(U3M, BUIBI-IBOMHUKH, apeall,
AKOJIOTHYECKasl HUIIIA, MOMYJISIIUS,
BUJIOBOM KapUOTHI, KOCMOIIOJIUTHI,
SHJIEMUKH, TTOJABU/IbI, SKOTHIIBI.
XapaxkTepuzoBaTh KpUTEPUHU BUIA
(MopdosioruYecKuii, reHeTUIECKUH,
OMOXUMUYECKUN, TEeOrpaPUIECKUH,
AKOJIOTHYECKUM, OMOXUMHUYECKUI).
OOBSACHITH HEOOXOTUMOCTD
MCIIOJIb30BaHUs BCEM COBOKYIMHOCTH
KPUTEPUEB JIJIs1 OTIPEICTICHUS BUOBOM
MIPUHAJICKHOCTH OpraHu3Ma.
ITepeuncnsiTb OCHOBHBIE
BHYTPUBUJIOBBIE TPYIITUPOBKH.
OOBSICHATH MPUYUHBI CYIIIECTBOBAHUS
MOHO- U TIOJIUTUITNYECKUX BHUJIOB.
CpaBHMBATH BU/IBI 11O
MOP(OJIOTUIECKOMY KPUTEPHUIO

107




denepanbHas padouas nporpamma | buonorus. 10-11 kimaccer (yriayOn€HHBIN ypOBEHB)

2.6

BunoobOpa3zoBanue Kak
pe3yybTar
MUKPOIBOJTFOITUH.
CBs3b
MUKPOAIBOJTIOIUH U
SIHUAEMHOIOTHU

BunoobpaszoBanue kak pe3yabTaT
MUKPOIBOIOITUHU. M30msust —
KJIF0ueBOM (hakTOp BUI000pa30BAHMSL.
[Tytu 1 cnoco6b1 BuI000pa30BaHUs:
ajutonaTpudeckoe (reorpaguieckoe),
CUMITIATPUYECKOE (IKOJIOTUYECKOE),
«MTHOBEHHOE» (TIOJIATIIION TU3AITHS,
rubpuauzanus). JInurensHoCcTh
HBOJIIOIIMOHHBIX MPOIIECCOB.
Mexanu3mbl (HOPMUPOBAHUS
OMOJIOTUYECKOTO pa3HO00pasusl.
Ponb 3BosIOLIMOHHON OHOT0THA

B pa3paboTKe HAYYHBIX METOJIOB
COXpaHEeHUs1 OMopa3HO0Opa3usl.
MuUKpO3BOJIIOLHS U KOIBOJIOLIUS
Tapa3uToOB M UX X0351eB. MEeXaHU3MBI
(bopMHpPOBaHUS YCTONIMBOCTH

K aHTHOMOTHKAM U CITIOCOOBI OOPHOBI
C HEN.

JdemoHcTpanuu
Tabauusl 1 cxembl: «CI1ocoObI

BUJ1000pazoBaHusy, «I eorpaduyeckoe
BUI000pa30BaHue TPEX BUIOB
JaHABIIIEN», « IKOJIOTUYECKOe
BUI000pa30BaHNE BUIOB CHHUIDY,
«lTomummon el pactenuniny, «KamyctHo-
peAeUHbIN THOPUI.

PackppiBath copepkaHue TEPMUHOB H
MOHSATHUH: BUA000pa30BaHUE, N30SI,
KODBOJIIOITH.

XapakTepru30BaTh BUI000pa30BaHUC
KaK pe3yJbTaT MUKPOIBOJIIOIUH.
OOBICHATH POJIb UOJISILIUN

B 00pa30BaHUU HOBBIX BUJIOB.
XapakTepu3oBaTh pa3IuyHbIe CIIOCOOBI
BUJ1I000pa30BaHusl (aJUIONATPUIECKOE,
CUMIIATPUYECKOE).

[IpuBOANTH KOHKPETHBIC TPUMEPHI
BHJIOB, 00Pa30BaBIITUXCS PA3THIHBIMH
crnoco0amu.

[IpumeHsTh 3HaHUST CIOCOOOB
BUJ1000pa30BaHUs 1711 OOBSICHEHUS
MPUYUH MHOTO00PAa3usi BUJOB.
OOBSICHATH BOBHUKHOBECHHE
YCTOMYMBOCTH MATOTEHOB

K aHTUOMOTHKAM
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O0opynoBanme: repbapuu pacTeHU
OJIM3KUX BUIOB, 00Pa30BaBIINXCS
Pa3IMYHBIMU CIOCO0AMHU

HToro 4yacoB o Teme 14
3 Tema «Makpo3BoJIIOLMS U €€ Pe3yJIbTaThI»
3.1 | Makpo3BOOIIHS. 1 Mertoabl n3ydeHHs: MAaKpOIBOJIIOLIHAH. PackpeiBath conepxkaHue TEPMUHOB U
[TaneonTomornueckue [TammeoHTONOrNYECKUE METOBI ITOHSATHN: MAKpPOIBOJIIOLIMS
METO/Ibl U3YUCHUS u3ydeHus sBosronuu. [lepexonnsie (putorenes), nepexoHbie HOPMBI,
HBOJIIOLIAH (opMbI U GUIOTEHETUUECKUE PSIIbI (uUIOreHeTuYECKUue PAbI,
OpPraHU3MOB. [IAJICOHTOJIOT U
JdemoHcTpanuu XapakTepu30BaTh MAKPOIBOJIOIHUIO KaK
TaOauiib! 1 cXeMbl: HaJBHUJIOBYIO 3BOJIOLMIO0 00pa30BaHUs
«DunoreHeTHUECKUH AL JIOMIAANY, KPYIHBIX TAKCOHOMUYECKUX €JINHUII.
«ApXeonTepuKcy, «3Bepo3yobie OOBSACHITH 3HAUCHHUE
amepby, «Crerouedanby, MAaJEOHTOJIOTMYECKUX UCCIIET0BAHUM
«Punnopute, «CemeHHbIE 11 TIOJTy4eHusl (DaKTOB HBOJIIOLIUU
NanoOpPOTHUKW. OpraHU3MOB.
O0opynoBaHHe: KOJUIEKIIUH, [TpuBOAUTH MPUMEPHI OPTaHNU3MOB,
repOapuu, MyJISKM HCKOITAEMBIX OTHOCALIMXCS K EPEXOIHBIM (hOpMaM.
OCTATKOB OPraHU3MOB Ha3biBaTh rpymnmbsl OpraHu3MoB,
JUISI KOTOPBIX BOCCTAHOBJIEHBI
(UIOreHeTUYECKUE PSbIL.
CpaBHUBATh NPOLIECCHI
MaKpOA3BOJIIOIMU U MUKPO3BOJIIOLUN
3.2 | buoreorpaduieckue 1 buoreorpaduueckue metoapl n3ydenus | PackpeiBaTh copepkaHue TEPMUHOB U
METO/Ibl U3yUYEHUS sBooinu. CpaBHeHHE (DIOPHI U NOHSTUIN: Ouoreorpadusi, SHAEMHKH,
HBOJIIOLIUU (ayHbl MaTEPUKOB U OCTPOBOB. PEJUKTHI.
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buoreorpaduueckue odbmactu 3emiu.
Buabl-sH1eMUKH U PETUKTHI.
JdemoHCcTpauumn

TabauIIbl ¥ CXEMBI:
«buoreorpadudaeckue 30HbI 3eMITN»,
«JIpetid KOHTUHEHTOBY, «PEeTUKTHI.
Oo6opynoBanme: repoapuu; KOJUICKIIUN
HACEKOMBIX

OO00CHOBBIBATh 3HAYEHUE
ouoreorpaduu sl U3YICHUS
HBOJIIOLIMY OPTaHU3MOB.

[lepeuncnars Ouoreorpaduieckue
o0nacTu 3eMJid U OOBSICHATD IPUUUHBI
WX BBIJICIICHUSI.

CpaBHuBath ¢iopy u hayHy MaTEPUKOB
1 OCTPOBOB, PACTCHHSI M )KUBOTHBIX
pa3HbIX Ouoreorpaguueckux o0IacTe.
[IpuBOAUTH PUMEPHI PEITUKTOBBIX
OpraHU3MOB, BHJIOB-YHICMHUKOB.
OOBSICHATH MPUYUHBI COXPAHEHUS
BUJIOB DHIEMHUKOB U (OKHUBBIX
HCKOITaeMBbIX»

3.3

DOMOpUOTIOTUYECKUE U
CpPaBHUTEIHHO-
MopdoornuecKue
METO/Ibl U3YICHUS
HBOJTIOIUHU

OMOpPHOJIOTHYECKUE U CPAaBHUTEIIBHO-
MOp(hOI0THUUECKUE METO bl U3YUCHUS
ABONTIOIWH. | eHeTHYECKHEe MEXaHU3MBI
HBOJIIOIIMY OHTOTEHE3a U MOSBICHUS
ABOJTFOIMOHHBIX HOBIIIECTB.
["'omosornyHbie ¥ aHATOTUYHBIC
opraHsl. PygumeHTapHbie OpraHbl U
aTaBU3Mbl. MOJIEKYIIpHO-
TCHETHYCCKUE, OMOXUMUYICCKUE U
MaTEMaTHYECKUE METO bl H3yUCHHUS
ABOJTIOIMHU. | OMOJIOTHYHBIE TEHBI.

COBpeMeHHBIe MCTOAbI IIOCTPOCHUA
@HHOFCHCTH‘ICCKI/IX ACPCBLCB.

PackpbiBaTh copepkaHue TEPMUHOB U
MOHATUI: AMOpuUoNorus, Mmopdoiorus,
TOMOJIOTUYHBIE U aHAJIOTUYHBIE OPTaHbl,
PYJIMMEHTHI, aTaBU3MbI, OMOXUMHYECKas
TOMOJIOT .

XapakTepu3zoBaTh SIMOPHOIOTHUECKHE,
CPaBHUTEIBHO-MOP(POJIOTHUECKHE,
MOJIEKYJIIPHO-TE€HETHYECKHE,
OMOXUMHUYECKHE, MATEMATUYECKHE
METO/Ibl U3YUYEHUS IBOJIIOIUH.
OOBsICHATH 3HaYEHUE SMOPHUOJIOTHUH,
CpPaBHUTEIHHOU MOP(OJIOTHH,
MOJIEKYJIIPHOIN T'€HETUKH, OMOXUMHUH,

110



denepanbHas padouas nporpamma | buonorus. 10-11 kimaccer (yriayOn€HHBIN ypOBEHB)

XPpOMOCOMHBIE MyTallMU ¥ SBOJIIOIUS
T€HOMOB.

JdemoHCcTpauumn

[Toptpersl: K. M. Bap,

A. O. Kosanesckuii, ®. Mromep,

. I'ekkenb.

Tabmuiel 1 cxeMbl: «HadanbHbIe
CTaJIuy YMOPUOHAIBLHOTO PA3BUTHS
MMO3BOHOYHBIX YKUBOTHBIX),
«I"OMOJIOTHYHBIC U aHAJOTUYHbBIC
Opra"b, «PyaAuMEHTBI», « ATaBU3MBD»,
«XpPOMOCOMHBIE HA0OOPHI YEJIOBEKA U
IIAMIIaH3e».

O0opyaoBaHme: KOJUICKIINH,
repbapun, MyJISKM TOMOJIOTHYHBIX,
AQHAJIOTUYHBIX, PYAUMEHTAPHBIX
OpraHoB U aTaBU3MOB

OMonHGOPMATHUKH JIJISI U3YUCHUS
ABOJIIOIIMU OPTaHU3MOB.

Ouenusats Bknaza A. O. KoBasieBckoro
B Pa3BUTHUE HBOJIIOLIMOHHOTO YUYCHHS.
OnuchIBaTh TCHETUYECKUE MEXAHU3MBI
ABOJIIOLIMM OHTOTEHE3a U TOSIBJICHUS
ABOJIIOIIMOHHBIX HOBIIECTB.

[IpuBOIUTH MPUMEPHI ATABU3MOB U
PYAMMEHTAPHBIX OPTAHOB Y PA3JIUYHBIX
OpPTraHU3MOB U OOBSICHATH IPUUYUHBI UX
MOSIBJICHHUSI.

[IpuBOIUTH IPUMEPHI TOMOJIOTUUHBIX U
aHAJIOTUYHBIX OPTaHOB.

CpaBHUBATH CTPOEHNE OPTaHOB

Yy OpPraHu3MOB Pa3HbIX
CUCTEMATHUYECKUX TPYIIIL.

[IpuBoAUTH IPUMEPHI OMOXUMUYECKOM
Y TEHHOW TOMOJIOTHH.

OnenuBarth 3HaUCHHUE OMOMH(DOPMATHKU
JUTSL U3YYEHUS] 3aKOHOMEPHOCTEN
ABOJTIOLINHT

3.4

OOmue
3aKOHOMEPHOCTH
ABOJTIOLIAN

OO61uue 3aKOHOMEPHOCTH (TIpaBUIIa)
sBOMOLIMU. [Ipunyun cmenvl yHKyuil.
HeoGpaTumMocTs 3BOJTIOIUN.
AnanTyuBHas paavaiuys.
HepaBHOMEpPHOCTH TEMITOB 3BOJTIOIIHH.
JdemoHcTpanuun

PackpwiBaTh conepkaHue TEPMUHOB U
MOHATUHN: cMeHa (DYHKIIHI OPTaHOB,
HEOOPATUMOCTH DBOJIIOIMH, aJalITUBHAS
paauanys, HepaBHOMEPHOCTh TEMIIOB
ABOJIIOIINH, Y€PEIOBAHKE TJIABHBIX
HAaNpaBJICHUUN BOIIOLIUU.
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Tabauusl 1 cxembl: «I 1aBHBIE
HaIpaBJIEHUS IBOIOLUNY, «O01IHe
3aKOHOMEPHOCTHU 3BOJIFOLIHMY

AHaIU3UPOBATh NPUUYUHBI YEPETOBAHUS
TJIaBHBIX HANPABJICHUUN 3BOIIOIUU.
[IpuBOINUTH PUMEPHI TPOUCXOKICHHUS
OPraHu3MOB OT
HECTEHIUAIM3UPOBAHHBIX MPEJIKOB U UX
MIPOTPECCUPYIOLIEH CeUaIn3alyu.
OOBICHATH MPUYUHBI HEPABHOMEPHOCTHU
TEMIIOB DBOJIFOLIAH.

[IpuBOAUTE ITpUMEPHI AJAIITUBHOU
paauanyuy y OpraHu3MoB.

OOBICHATH TPUUMHBI HEOOPATUMOCTH
ABOJIIOLINHU

Hrtoro yacos 1o teme 6
4 | Tema «IIpoucxo:xkaenue u pa3BuTue ;KM3HU HA 3eMiie»
4.1 | l'unore3sl 2 HayuHbie runoTe3sl MpOUCXOKICHUS PackpsIBaTh conepxanne TEPMUHOB U

BO3HUKHOBEHUS KU3HUA
Ha 3emiie

KU3HU Ha 3emiie. AOUOTeHe3 u
nancnepmus. Jlonaydnsie
MIPEICTABIICHUS O 3aPOKIACHUN KUZHU
(xpearmmonnsm). I'unoresa
MOCTOSTHHOTO CAMO3apOKICHHS KU3HU
u e€ onposepxkeHue onbitamu . Peau,
JI. Cnannaunuanu, JI. ITactepa.
[IpoucxoxaeHue KU3Hu U
acTpoOHOJIOTHS.

JdemoHcTpanuun

[Moptpersl: @. Pequ, JI. Cniajmiannanu,

JI. TTacrep.

MOHSATUI: KPEAMOHU3M, BUTAIIU3M,
NaHCcIepMusi, aOMOreHes.

W3naraTe Hay4HbIE TUIIOTE3BI U TEOPUN
ITPOUCXOKICHHUS )KU3HU Ha 3eMJIE.
OnennBath Bknajg @. Penu,

JI. Cnannanuanw, JI. [Tactepa

B (hopMUpOBaHME HAYUHBIX B3IJISI0B
Ha IIPOUCXOKIECHUE KU3HH Ha 3eMIIE.
[lepeuncnaTh cTauu pa3BUTHS KUZHU
Ha 3emJie, COTJIacHO Teopur OHoIo33a
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Tabmauip! 1 cxeMbl: «CxeMa oIbITa
@. Pequ», «Cxema onbita JI. IlacTepa
110 U3YYEHUIO CaMO3apOKICHUS
KU3HI

4.2

OCHOBHBIE ATAITbI
HEOPTraHUYICCKON
ABOJTIOLIAN

OCHOBHBIE ATaIlbl HEOPTraHUYECKOU
sBoonuu. [Inanerapuas
(reonoruueckas) SBOIIOLHS.
XuMuueckas dDBOJIIOIHA. AOMOTreHHBIN
CHUHTE3 OPraHUYECKUX BEIIECTB

n3 Heopranmyeckux. OnsiT C. Muiepa
u I'. FOpu. O6pa3oBanue noauMepoB
n3 MmoHoMepoB. KoanepBarnas
runoteza A.1. OnapuHa, runoresa
nepBuuHOrO OynboHa JIx. XosaelHa,
reHetuyeckas runoresa ['. Ménnepa.
Pu6o3umsi (T. Yek) u runoresa
«vupa PHK» V. I'mnbepra.
dopmupoBaHrue MeMOpaH u
BO3HUKHOBEHUE MPOTOKIIETKH.
JemoHcTpauumn

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

A. N. Onapun, Ix. XonjaeiH,

I'. Mémep.

Tabauiel u cxeMbl: «Cxema orbITa
C. Munepa, I'. FOpu», «Otansl
HEOPTaHUYECKON IBOJIFOIIUN.

PackpbiBaTh copepxaHre TEPMUHOB U
TTOHSATHH: T€OJIOTHYECKAas BOJIIOIHS,
XMMHUYECKasi DBOJIOIMS, aOMOreHHBIN
CUHTE3, IEpBUYHAs aTMocdepa,
KOallepBaTHBIE KaIlJIu, puO03UMBI,
POOMOHTBHI.

XapakTepu30BaTh OCHOBHBIE ATAIlbI
XUMHUYCCKOM ABOJIIOINH.

Ha3piBaTh XMMHUYECKHUM COCTaB
MepBUYHON aTMOchephbl 3EMIIH.
OuenuBath Bkaaa C. Mumiepa,

I'. FOpu, T. Yeka, Y. I'unbepra

B (popMHpOBaHUE HAYYHBIX B3IJISIIOB
Ha MIPOUCXOXKICHUE KU3HU Ha 3emIie.
OnuceIBaTh yCIIOBHS, HEOOXOIUMBIE
JUTSI aOMOTEHHOT'O CHHTE3a
OPTaHUYECKUX COCIIMHCHUU.
[IpuBOINTH IPUMEPHI MOJIEKYII,

Yy KOTOPBIX BO3HUKJIIU MPOIECCHI
F€HETUYECKOr0 KOMMPOBAHUSA U
(dhepMeHTaTUBHASI AKTUBHOCT.
OO0OO0CHOBBIBATH HEBO3MOYKHOCTh
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BupryanbHas 1abopaTopHasi padora
«MopgenupoBanue onbITOB Muiepa—
KOpu no nzydennto abuoreHHoro
CUHTE3a OPraHUYECKUX COCIUHEHUIN

B IEpBUYHOMN aTMoOchepe»

MMOBTOPHOT'O BOZHUKHOBCHUS )KM3HU Ha
3emiie

4.3 | Ucropus 3emin u Hctopust 3emiin 1 METOIbI €€ PackpbiBaTh copepaHre TEPMUHOB U
METO/IbI €€ N3yUYCHUS n3yueHus. Mckomaembie OpraHU4ecKue | MOHSATUM: T€OXPOHOJIOTUS
octaTku. [ eoxpoHonorus u €€ MeToApl. | (OTHOCHUTENIbHAS, AOCOJIFOTHAS ),
OtHocHTEIbHASA M a0COJIFOTHAS OKaMEHEJIOCTH, METO/IbI
reoxponosiorus. ['eoxponosorudyeckast | reoXpoHOJOTHH, T€0OXPOHOJIOTHYeCKast
1IKaja: S0HbI, 3Pbl, IEPUOJIbI, STTOXH. IIKaJIa: 0HBI, PbI, IEPUOJIbI, FTTOXH.
JdemoHcTpanumn XapakTepu30BaTh METObI U3YUCHUS
TaOJIMIIEI ¥ CXEMBL: HUCTOPUU 3eMIIH.
«"eoxpoHOJIOTHYECKAS [IKAJIA. [lepeuncnsars pa3aensb
O0opynoBaHue: KOJUIEKIUN F€OXPOHOJIOTNYECKOMN IIKAJIBI.
OKaMEHEJIOCTEH, MOJIC3HBIX O1eHUBATH 3HAUEHHE HCKOMIAEMBIX
HCKOMAEMBbIX; MYJISI)KA OPTaHUUECKUX OCTATKOB JIJIsl U3y4YEHHUSI UCTOPUH
OCTaTKOB OPraHU3MOB. Pa3BUTHUS JKU3HU HA 3eMJie.
JlabopaTopHnasi padota OOBSICHATBH XapaKTep pacupeieIeHus
«3ydeHue u onrMcaHnue NCKOMaeMbIX HCKOIIA€MbIX OCTATKOB B 3€MHOM KOpE.
OCTATKOB JIPEBHUX OPTaHU3MOBY CpaBHUBATh METO/BI A0COTIOTHON U
OTHOCHUTEJIbHOM T€0XPOHOJIOTHH
4.4 | HavanbHbI€ dTAIIbI HauanbHble Tarbl opraHuyecKoi PackpwiBaTh conepkaHue TEPMUHOB U

OPraHUYECKOMN
JBOJIFOLIUU

sBositonnu. [losiBneHue u 3BorOIuUs
MIEPBBIX KJIETOK. DBOJIOIHS
MeTabosm3ma. Bo3HUKHOBEHHE IEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE

ITOHATHN: «ITOCIEAHUN YHUBEPCAIbHBIN
oO1Iui Ipe1oK», OTHOKIJIETOUYHbIE
OpPraHU3MBbl, IPOKAPHUOTHI, YKapUOTBHI,
CUMOHMOTEeHE3.
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OMOTUIEHKH KaK aHaJIOT TIEPBBIX

Ha 3emuie coobiiecTB. CTpOMAaTOIUTHI.
[IpoxapHOTBI U DYKapUOTHI.
[IpoucxoxaeHne 3yKapuoT
(cumOuoreHes3). DBOJIIOIIMOHHOE
IPOUCXOXK]IEHUE BUPYCOB.
JemoHcTpauuun

Tabauiel u cxeMbl: «HavanbHbIe 3TaMbI
OpraHu4YEeCcKoi 3BoMIOUNY, «CxeMa
00pa3oBaHUsI SYKapUOT MMyTEM
cuMmOuorenesa», «CTpoeHue BUpyca»

XapakTepu30oBaTh HaYaIbHbIC TATbI
OPTraHUYECKOM HBOJIIOIUH.

[TpuBoauTH MpUMEPH apoMOpP(HO30B
MEPBBIX OJIHOKJIETOYHBIX OPraHU3MOB.
XapakTepu3oBaTh OCHOBHBIE
MOJIOKEHUS U JI0KA3aTeJIbCTBA TUTIOTE3bI
cuMOMOreHesa.

Jloka3bIBaTh MOJTYaBTOHOMHOCTD
MUTOXOHJPHUM U TIACTU], KX
MIPOUCXOKICHUE OT MPOKAPUOTHUECKUX
KJIETOK.

JlenaTh BBIBOJBI O 3HAUCHUU
BO3HMKHOBEHUS (POTOCHUHTE3A,
(dbopMupoBaHUS Apa s TadbHEHIIero
Pa3BUTHSA JKU3HU HA 3eMJIE.
XapakTepu30BaTh TMIIOTE3bI
MPOUCXOXKIEHUSI BUPYCOB

4.5

DBOJIIOIUS DYKAPUOT

[Ipoucxox1eHne MHOTOKJIETOYHBIX
OpraHu3mMoB. Bo3HUKHOBEHME
OCHOBHBIX TPYIII MHOTOKJIETOYHBIX
OpPraHU3MOB.

JemoHcTpauun

[loptpet: . 1. MeyHUKOB.

Tabymibl ¥ cxeMbl: «HayanbHbIE TR
OPTraHUYECKOM HBOOIUNY, «Cucrtema
YKUBOU ITPUPOIBI»

PackpriBath copepxanue TEPMUHOB U
MOHSATHUH: TIPOKAPHUOTHI, SYKAPUOTHI,
MHOTOKJICTOYHOCTb, CIICITHATH3AITAS
KJIETOK, BUPYCHI.

XapakTepu3oBaTh MPOUCXOXKICHNE
MHOTOKJIETOYHBIX OPTaHU3MOB.
CpaBHUBaTH 0COOCHHOCTH
AYKaApPUOTUYECKHUX U TPOKAPHUOTUUECKUX
OpraHU3MOB.

Ha3wiBaTth 0cHOBHBIE apoOMOP(PO3bI
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9YKApHUOT U OLCHNUBATHb UX 3HAYCHUC IJIsA
ﬂanbﬂeﬁmero Pa3BUTHUA )KU3HU

4.6 | OCHOBHBIC dTaIbI OcCHOBHBIE 3Tanbl 3BOJIOLUHU BEICHINX | PackphIBaTh coAep:KkaHUE TEPMUHOB U
HBOJTIOIUU pactenuii. OCHOBHbBIE apOMOP(HO3BI MOHSITUNA: BOAOPOCTH, PUHUODUTHI,
pPacTUTENBHOTO MUPa pacTeHui. BbIXxoj pacTeHuil Ha Cylly. | MXH, TalIOPOTHUKOOOpa3HbIE, CEMEHHBIE

[TosiBNeHUE CIOPOBBIX PACTEHUM U MarnopoOTHUKH, TOJIOCEMEHHEIE,
3aBOEBaHUE UMU cyliu. CeMeHHbIE MOKPBITOCEMEHHBIE, OeCIooe
pactenust. [IpoucxoxaeHue BETKOBBIX | MOKOJIEHHE (CrIOpOo(UT), MOJI0BOE
pacTeHUM. nokoJjieHue (ramerour).
JemoHcTpanumn [lepeuncnsaTb OCHOBHBIE 3TAIbI
Tabauirel U cxembl: «ApoMopdh03bl ABOJIFOLIUM PACTUTEIBHOTO MUPA.
pacTeHuit», «PUHHOPUTH, Ha3biBaTh OCHOBHBIE apOMOP(O3BI
«OIHOKIETOYHBIE BOJOPOCIINY, PACTEHHI U OLICHUBATh UX
«MHOTOKJIETOUHBIE BOJIOPOCIIH, HBOJIFOLIMOHHOE 3HAYEHUE.
«Mxwm», «IlartopoTHUKWY, CpaBHUBAaTH 0COOCHHOCTH CTPOEHUS
«I"omoceMeHHbIe pacTeHus», «Opranbl | paCTEHHH pa3HBIX OTAEIOB
LIBETKOBBIX PACTCHUI.
OobopynoBanme: repbapuu pacTeHUI
Pa3JIMYHbBIX OTJIEIIOB.
IIpakTnyeckas padora
«M3yueHne ocoOOEHHOCTEHN CTpOEHUs
pPACTEHUH PA3HBIX OTIICIOBY

4.7 | OcHOBHBIE 2TaIlbI OCHOBHBI€ 3Talbl FBOJTIOLNT PackpsiBaTh coqiepkaHe TEPMUHOB U

HBOJTIOLIUM )KUBOTHOTO
Mupa

KUBOTHOTO MHpa. OCHOBHBIE
apomMop}o3bl )KUBOTHBIX. BeH icKas
dayna. KemOpuiickuii B3pbIB —
TOSIBJICHUE COBPEMEHHBIX THIIOB.

MOHSATUI: IPOCTEUIINE, TIIACTUHYATHIE,
KUIIEYHOIIOJOCTHBIE, TNIOCKUE YEPBH,
YJICHUCTOHOTHE, PHIObI, 3eMHOBO/THEIE,
MIPECMBIKAOIINAECS, IITULLBI,
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ITepBbie XOpIOBBIE )KUBOTHBIE. JKU3HB
B BOJIe. DBOJIOIUS TO3BOHOYHBIX.
[Ipoucxoxnenue ampuodHii u
pentwimi. [IpoucxoxaeHue
MJIeKONUTAOMUX U ntuil. [Ipunimn
KJroueBoro apomopgosza. OcBoeHue
0ECTI03BOHOYHBIMU ¥ TTO3BOHOYHBIMU
KUBOTHBIMH CYIIIU.

JdemoHcTpauumn

Tabnuibl 1 cxembl: «Cxema pa3BUTHS
KUBOTHOTO MUPa», «KApoMop(o3bl
XKUBOTHBIX», «[Ipocreitmuey,

«Kumiegnonosioctaeie», «IInockue
yepBu», «YimeHucToHorue», «Pe1obny,
«3€MHOBOJIHBIEY,
«ITpecmbikaromuecs», « [ ITuubn,
«MIIeKOTUTAIOIIHNEY.
Oo6opynoBanue: KOJUICKIIUN
HACEKOMBIX; BJIAYKHbBIC TIPenapaThl
YKUBOTHBIX; PAKOBUHBI MOJUTFOCKOB;
KOJIJICKITUM MTTIOKOXKHUX; CKEIEThI
MMO3BOHOYHBIX )KMBOTHBIX; Uydesia MTHIL
Y 3BEpeil.

IpakTnueckasi padora

«M3ydenne 0coOOEHHOCTEH CTPOCHUS
MTO3BOHOYHBIX JKUBOTHBIX)

MJIEKOITUTAIOIIME, SKTOIEPMA,
’HTO/IEPMa, ME30JiepMa, ABYCTOPOHHSISA
CUMMETpPHSI, TETUNIOKPOBHOCT.
[lepeuncnsiTh OCHOBHBIE ATAIbI
HBOJIIOLINU KUBOTHOTO MHpA.
Ha3zbiBaTh OCHOBHBIE ITpeaanTaINH,
CIIOCOOCTBOBABIIINE BBIXOY )KUBOTHBIX
Ha cymry.

OneHuBaTh 3HAYCHUE PA3BUTHUS
HEPBHOM CUCTEMBI JIJIs1 IPUCTIOCOOIEHUS
’KMBOTHBIX K YCJIOBUSIM OKpY>KaroIen
Cpeabl.

OOBACHATH NPUYNHBI BOTIOIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PBIO,
NTHUIL, MJIEKOUTAIOIINX
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4.8

Pa3Butue xn3au
Ha 3emMiie

Pa3BuTHe XU3HU Ha 3emiie 1O 3paM U
IepUOJaM: apXxeu, MPOTEPO30H,
I1aJIC030M, Me3030i, kKalitHO30M. O0mas
XapaKTEepHUCTHKA KJIuMaTa u
reoJIornyeckux npoueccos. [losBnenue
Y PACLBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3zoBaHHE: €r0 yCIOBHS U
BIIMSIHUE HA Ta30BbIM COCTaB
aTMocdepsl.

MaccoBsie BBIMUPaHUS —
AKOJIOTUYECKHE KPU3UCHI MPOIILIOTO.
[IpyuuHbI U CIAEACTBUSI MACCOBBIX
BbIMHpaHUil. COBPEMEHHBIN
9KOJIOTMYECKUN KPU3HC, €TO
ocobenHoctH. [Ipobiema coxpaHeHus
O6ropazHoobpasus Ha 3emIie.
JdemoHcTpanuu

Tabuuubl u cxembl: «Pa3Butre KU3HU
B apXEUCKOU 3pe», «Pa3zButue xu3Hu
B IIPOTEPO30MCKON pen, «PazBuTtue
YKA3HU B NIAJICO30MCKOU 3pe»,
«Pa3BUTHE KU3HU B ME3030MCKOM dPER,
«Pa3BuUTHE KU3HU B KAHHO30MCKOM
ape»

PackpsiBaTh cojiepKaHUE TEPMUHOB U
MIOHATUM: apXel, apxeOaKTepuH,
[IMaHOOAKTEPHH, IPOTEPO3OH,
najaeo30i, KeMOpuUid, OpJOBUK, CUITYD,
JIeBOH, KapOoH, rnepmb, [Tanres, Teruc,
TPUIOOUTHI, pPUHHUO(DUTHI,
PAKOCKOPIHUOHBI, TAHIIUPHBIE PHIOHI,
KOTHJIO3aBpbl, M€3030M, [ OH/1BaHa,
JlaBpa3zus, Tpuac, 1opa, MeJ, XBOWHBIE,
TUHKTOBbI€, CATOBHUKOBBIE,
O€JIEeMHUTBI, aMMOHHTBI, TUHO3ABPHI,
apXEONTEPHUKC, TOKPBITOCEMEHHBIE,
KalHO30M, MaJICOT'eH, HEOT'€H,
AHTPOIIOTEH, MaCCOBOE BEIMUPAHUE.
XapakTepu30oBaTh Pa3BUTUE KU3HU
Ha 3eMJIe TI0 3paM U MEPHUOJIaM.
VYcranaBanMBaTh 3aBUCUMOCTD MEXK]TY
re0JIOTMYECKUMU MPOLIECCAMH,
M3MEHEHUSIMU KJIIMMAaTa U MPOLeCCaMU
B )KMBOM MPUPOJIE.

OOBICHATH TPUUUHBI pacIIBETa
CHUCTEMATHYECKUX FPYIII OPraHU3MOB
B PA3JIMYHBIE 3PbI U IEPUOBI.
AHanM3upoBaTh NPUYUHBI U CJICICTBUS
MACCOBBIX BBIMUPAHUU.

Ha3spiBath 0cHOBHBIE apoMOpP(}HO3bI
PacTeHUN U )KUBOTHBIX.
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[TpuBOANUTE IPUMEPHI TEPEXOTHBIX
¢dbopM OpraHU3MOB.
AHanM3upoBaTh MMyTH PEIICHUS
npoOJIeMbl COXpaHEHUS
Oropa3zHooOpasus Ha 3emiie

4.9

CoBpeMeHHas cucteMa
OpPraHUYECKOTO MUpPa

CoBpemeHHas cCUCTEMa OPTaHUYECKOTO
mupa. [Ipuanmmne! knaccudukanum
opranu3mMoB. OCHOBHBIE

CUCTCMATHYCCKUC I'PYIIIIBI OPIaHU3MOB.

JdemoHcTpauumn
Tabsuubl u cxembl: «CoBpeMeHHas
cUucTeMa OpraHu4ecKoro MUpa»

PackpbiBath copepxanue TEPMUHOB U
MOHSATUHN: OaKTEPUH, APXEH, BHICILINE
pacTeHus, 3eNEHBIE BOJIOPOCIIH,
OarpsiHku, Oypbie BOJIOPOCIIH,
MOXOBU/THBIE, TATOPOTHUKOBUIHEIE,
XBOIIICBUIHBIC, TUTAYHOBUIHBIC,
rOJIOCEMEHHbBIE, TOKPHITOCEMEHHBIE,
MPOTHUCTHI, KAIICYHOIIOJIOCTHBIE,
TJIOCKUE YEePBU, KPYTIIbIC YEPBH,
KOJIbYaThle YEPBH, WICHUCTOHOTHE,
MOJUTIOCKH, UTTIOKOKUE, XOPJAOBbIE,
rpuOBbI, TUITANHUKA, BUPYCHI.
XapakTepu3oBaTh COBPEMEHHYIO
CHUCTEMY OPTaHHYECKOTO MHPA;
Ha3bIBaTh OCHOBHBIC CUCTEMATHICCKUE
IpyNIbl OPTaHU3MOB.

OOBSICHATH MPUHIIUIIBI KIACCU(PUKAIIH
OpraHU3MOB.

[TepeuncrisiTh OCHOBHBIC IPU3HAKH
MPOKAPUOT, PACTEHUH, )KUBOTHBIX,
rpubOOB, KPaCHBIX U OYPBIX BOJIOPOCIICH.
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[IpuBOINUTH IPUMEPHI IPEICTABUTEIEH
OCHOBHBIX CUCTEMATHYECKHUX TPYIIIT
OpPTraHU3MOB

HToro 4yacoB o Teme 15
5 Tema «IIpoucxokaeHue 4eJ10BEKa — AHTPOIOT eHe3»
5.1 | AHTpomonorus — 1 Pa3nensl 1 3a1a4n aHTPOIOJIOTUH. PackpeiBaTh conep:kaHue TEPMUHOB U
HayKa O YEJIOBEKE Metoabl aHTPOIIOJIOTHH. MOHSITUI: aHTPOTOJIOT S, MOp(doIOoTHS,
JdemMoHCcTpanumn AHTPOIIOTE€HE3, AaHTPOIIOMETPHUS,
Tabsauubl u cxembl: «MeTobl PEKOHCTPYKLIHS, APXEOJIOT U,
AHTPOIIOJIOT UMY . THOrpadus.
OO6opynoBanme: MyJsKU HaspiBaTh paszeins! 1 3a1a4u
OKaMEHEJOCTEN, IPEAMETOB AHTPOIIOJIOT U H.
MaTepUAIILHON KYJIbTYPbI IIPEAKOB XapaxkTepu3oBaTh METOBI
yesoBeka; (hotorpaduu HaXoJ0K AQHTPOIIOJIOTMH U CPABHUBATH UX MEXKILY
VICKOIIAEMBIX OCTAaTKOB YEJIOBEKa co0oil.
BriensaTs BOIpOCH! 3BOIIOLAN
YEJI0BEKA, UCCIIEyEMBbIE IIPU TOMOLIU
Pa3JIMYHBIX METOJIOB
5.2 | Pa3Butne 1 CranoBieHuE PEICTaBICHUI PackpeiBaTh conepxkaHue TEPMUHOB U
IIPEACTaBICHUN O MPOUCXOXKACHUU YEIIOBEKA. IIOHSATHN: aHTPOIIOIE€HHAs TEOPUs,
O IPOUCXOKIAECHUN Pennrnosnsie Bo33peHus. TpyaoBas Teopusi, HOmo sapiens.
YeJ0BeKa CoBpeMEHHBIE HAYYHBIE TEOPHH. Ouenusars Bkian Y. JlapsunHa

JdemoHcTpanuu

IToprtper: Y. {apBuH.
Ta0au1ie! U cXeMbl: «MeTOIbI
AHTPOIIOJIOTUI.

B Pa3BUTHUE NIPEACTABICHUM

O MPOUCXO0KICHUU YEIIOBEKA.
AprymMeHTUpPOBAHHO KPUTHUKOBATH
PEIUTUO3HBIE TPEACTABICHUS
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OobopynoBanme: MyssiKu
OKaMEHEJIOCTEH, TPEIMETOB
MaTepuaIbHON KyJIbTYphI PEAKOB
YeJI0BeKa; penpoaykiuu (potorpadum)
KapTHH ¢ MU(DOJIOTHUECKUMHU U
OMOJIEHCKIMU CIOKETaMU
IIPOUCXOXKICHHUS YeTIOBEKa

0 IIPOUCXOXKICHUH YEJIOBEKA C IIO3ULIUU
€CTECTBEHHBIX HAYK.

XapaxkTepu3oBaTh HAYYHbIE TEOPUU
IIPOUCXOKICHHS YEIIOBEKA

5.3

MecTo uenoBeka
B CUCTEME
OpraHUYeCcKOro MUpa

CX0JICTBO Y€JI0BEKa C )KUBOTHBIMH.
CucreMaTH4eCcKoe IOJIOKECHHE
yenoBeka. CBHAETEILCTBA CXOICTBA
YyeJIoBeKa ¢ JKUBOTHBIMH:
CpPaBHUTEIBHO-MOP(OJIIOTHUECKHE,
aMOpHroIornyeckue, Gpru3nuoJIoro-
OMOXHMMHYECKHE, TOBEJICHYCCKHE.
OTianums yenoBeKa OT >KUBOTHBIX.
[IpsAMOX0XKAEHNE U KOMILUIEKC
CBSI3aHHBIX C HUM IMPU3HAKOB. PazButue
TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU
CHCTEMBI.

JemoHcTpauumn

Tabauiel U cxeMbl: «I 0JI0BHOM MO3T
yesioBekay, «HemoBekooOpa3Hbie
00e3bsIHBI», «CKeJIeT YeJIoBeKa 1
CKEJIET IIMMIaH3e», «PyTUMEeHThI U
aTaBU3MBI».

Oo0opynoBaHme: CKENET YEIIOBEKA;
MO/IeJIb Yeperia YejioBeKa U ueperna

PackppiBath copepxanne TEPMUHOB U
MOHSTUHN: PYJUMEHTHI Y YeJIOBEKa,
aTaBU3MBI Y YEJIOBEKA,
MPSMOXO0XKICHHE, BTOPasi CATHAIbHAS
cucTema.

Onpenensarb CUCTEMAaTHYECKOE
MOJIOKEHUE YEJIOBEKA B OPraHUYECKOM
MUpE.

BBISABIATE 4epTHI CXOJCTBA U PA3TAUMS
YeJIOBEKA U )KUBOTHBIX.
XapakTepru30BaTh CBUIACTCIIHCTBA
CXOJICTBA YEJIOBEKA M )KUBOTHBIX
(cpaBHUTENHEHO-MOP(OIOTUYECKUE,
saMOpHoIoTrHYecKre, Gru3noaoro-
OMOXUMHYECKHE, TIOBEJICHUYCCKHUE).
[IpuBOANTH MPUMEPHI ATABU3MOB U
PYJIMMEHTOB Y Y€JIOBEKa.

OnuceIBaTh MPU3HAKY YETIOBEKA,
c(hOpMHUPOBABIIIHMECS B CBSI3H

C IPEBECHBIM 00Pa30M JKU3HU MPEIKOB
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IIMMIIaH3€; MOJEIb KUCTHU YEJIOBEKa U
KHCTH LLIMMITaH3€.

JlabopaTtopHnas paGora

«M3yueHne 0coOOEHHOCTEN CTPOEHUS
CKEJIETa YEJIOBEKa, CBSA3aHHBIX

C MPAMOXOKIECHUEM

U TIPSIMOXO0KJIEHUEM.

BbIBIATH IPUUMHBI 0OCOOCHHOCTEN
CTPOEHUS Yeperna 4yeJoBeKa

110 CPABHEHHUIO C YEJIIOBEKOOOPA3ZHBIMU
00€e3bsIHaMU.

CpaBHUBATH OPYIUMHYIO IEATEIBHOCTh
YEJIO0BEKA U JKUBOTHBIX.

CpaBHUBAaTH OCOOEHHOCTH BhICIIEH
HEPBHOU JEATEIBHOCTH YEI0BEKA U
KUBOTHBIX

5.4 | JIBWKyIIHE CHITBI JIBrokytiue cuiibl ((hakTophl) PackpwiBath copepkaHue TEPMUHOB U
(dbakTophI) aHTpOIoreHe3a: OUOJIOTHYECKHE, MOHSATHI: HACIEACTBEHHAS
aHTPOIIOTeHE3a conanbHbie. COOTHOIICHUE M3MEHYUBOCTh, €CTECTBEHHBIN O0TOOD,

OMOJIOTUYECKHUX U COLIMATBHBIX OpyAuiiHas NeATEeIbHOCTb, TPYIIIIOBOE
(bakTOpOB B aHTPOTIOTEHE3E. COTPYJHHUYECTBO, OOILIEHUE, PEUb.
JemoHCcTpanumn XapakTepu30oBaTh ABUKYIINE CUIIbI
Tabuuibl ¥ cxeMbl: «JIBHXKyIlIHE CUJIbl | aHTPOIOTEeHE3a: OMOJOTHIECKUE U
AHTPOIIOT€HE3a. COIIMAJIbHBIE
Oo6opynoBanme: MyJISHKU PEIMETOB
MaTepUaibHON KYJbTYPhI MPEIKOB
YeJI0BeKa

5.5 | OcHOBHBIE CTAIUH OcCHOBHBIE CTaIMM AaHTPOIIOTEHE3A. PackpsiBaTh conepxanne TEPMUHOB U

aHTPOIIOreHE3a

Pannue yenoBekooOpa3Hbie 00E3bsHbI
(IPOKOHCYJIbI) U paHHUE TTOHTUJIBI —
00IIIMe MPEeIKN YeII0BEKOOOpa3HBIX
00€3bsH U JIt0/Ie. ABCTPAJIONUTEKU —
JIBYHOTHE MPENIKHU Jroaei. HemoBek

MOHSATUI: aBCTPAJIONIUTEK, UenoBek
yMeJbli, YenoBek psaMoXOasIni,
Yenosek refinenpoeprekuid, Yemonek
HEaHJIEPTaIbCKUM, KPOMAaHbOHEI],
JICHUCOBCKHUM YeJIOBEK, UeloBek
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yMEJIbI, TIEPBbIE U3TOTOBJICHUS
opyauil Tpyaa. Uemosek
MPAMOXOAIINN U TIEPBBIM BBIXO/T
mrozieit 3a mpenensl Appuxu. Yenosek
reienp0eprekuii — o0 mpeaoK
HEAHJAEPTAIBLCKOTO YEJIOBEKA U
YEeJI0BEKa pa3yMHOro. Yemosek
HEaHJIEPTAIbCKAM KaK BU/JI JIFOJICHU
XO0JIOAHOI0 KIMMaTa. YenoBek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKHUI YEJI0BEK, OCBOCHUE
KOHTHMHEHTOB 3a IpejesiaMu AQpukHu.
[TaneoreHeTrka v NajJ€OreHOMHUKA.
JdemoHcTpauumn

[Toptperst: JI. JIuku, A. A. Porunckuii,
M. M. I'epacumos.

TaOauIbl U CXEMBI: « DBOIIOIUOHHOE
JIPEBO YEJIOBEKA», K ABCTPAJIONIUTEK,
«YenoBek ymenslity, «HenoBek
MPAMOXOAAIINNY, «JIeHUCOBCKHI
yenoBek», «HeanaepTraabliby,
«KpomanboHI1Ib», «IIpenku yenoBekay.
Oo0opyaoBanmne: MOJIeNId TOPCa
MIPEIKOB YEJIOBEKA; MYJISKU MPEIMETOB
MaTepUuaibHON KYJIbTYpPbl IPEAKOB
YyeJioBeKa

pa3yMHBII COBPEMEHHOTI'O THIIA,
[1aJICOT€HETUKA.

XapakTepu3oBaTh OCHOBHBIE CTAIUH
aHTPOIIOTECHE3A.

BBISABIATE NPOrPECCUBHBIE YEPTHI,
MOSIBUBIIKECS Y MPEAKOB YEJIOBEKA
Ha Pa3HBIX CTAIUSIX aHTPOIIOTEHE3A.
[IpuBOINTH PUMEPHI TPEACTABUTEIIEU
OCHOBHBIX CTaIMi aHTPOIIOIeHEe3a:
ONMCHIBATh UX aHTPOIIOMETPUUECKHE
JaHHbIE, 00pa3 KU3HU U OpYyus TPYyAa.
CpaBHHBaTh NPECTAaBUTEIEH OCHOBHBIX
CTaui aHTPOIIOTEHE3A
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5.6 | DBomonus DBOJIIOLIHS COBPEMEHHOT'O YEJIOBEKA. PackpriBath copepkaHue TEPMUHOB U
COBPEMEHHOTO EcTtecTBeHHBIN 0TOOD B MOIMYJISIIHAX MOHSATUN: MyTallMOHHBIN IIPOLIECC,
YeJoBeKa yesoBeka. MyTalmoHHBINA ITpoLiecC U noIMMOphU3M, MOMYJISIIUOHHbBIE

nosumopdusm. [lomynsimonnbie BOJIHBI, JIpel( reHOB, MUTpaLIys,

BOJIHBI, Apel( reHoB, MUTpalus u «3(hdexT ocHOBaTETNN.

«3(pdeKT OCHOBATENA» B MOMYIALMIAX | XaPaKTEPU30BATh POJIb ECTECTBEHHOIO

COBPEMEHHOTO YEJIOBEKA. 0TOOpa B MOMYJIALHSIX COBPEMEHHOTO

JdemMoHcTpanumn JeJIOBEKa.

Tabnuibl v cxembl: «T1anbl 3BoJitonuK | OIleHUBaTh POJIb MyTAITAOHHOTO

YEJIOBEKa» nporiecca, NOnyJSIIMOHHBIX BOJIH,
apeiida reHoB, MUrpanuu, «3pdexra
OCHOBATEJIS» B ABOJIIOLIUU TOMYJIALINI
COBPEMEHHOTO YEJIOBEKA.
[IpuBOUTH pUMEPHI (HAKTOPOB,
CIIOCOOHBIX BBI3BATH MOIMYJISIIUOHHBIC
BOJIHBI B DBOJIFOIIMHA COBPEMEHHOTO
YyeJioBeKa

5.7 | YenmoBedeckue pachl. Uenoseueckue pacol. [lonsitue o pace. | PackpbiBath copepkaHue TEPMUHOB U

MexauciuImIMHapHbIe
METOIbI AHTPOIOJIOTUH

bosbmme pacel: eBponeongHas
(eBpasmiickasi), aBCTpaIO-HErPOUIHAS
(9KBaTOpUaNIbHAS ), MOHTOJIOUTHAS
(a3uarcko-amepukaHckas). Bpems u
MyTH paccesieHus YejaoBeKa 1o
riaHere. EquHCTBO yenoBeueckux pac.
HayuHnast HECOCTOATEIHHOCTh pacU3Ma.
[Tpucnoco0aeHHOCTH YeIOBEKa

K Pa3HBIM YCJIOBHSIM OKPYXKAIOIICH

MOHATHI: paca, pacCOreHe3, pacu3M,
COLMAJIBHBIN JapPBUHU3M.
XapakTepu3oBaTh MPU3HAKK OOJIBITUX
pac 4enoBeKa: €eBpONEOUTHOM
(eBpa3uiicKoit), aBCTpaIO-HETPOUTHOM
(?KBaTOpPUAIIBHOW ), MOHTOJIOUHOM
(a3uaTcKo-aMepUKaHCKOM).

BBISABIATH MPUYMHBI BOSHUKHOBEHUS
YeJIOBEUECKHX pac.
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cpensl. BnusiHue reorpaduyeckoit
cpensl u Aperida reHoB

Ha MOP(}OJIOTHIO U PUZHOTIOTHIO
YeJI0BEKA.

MexauCIUIUIMHAPHBIE METOIbI

B r3uyecKom (OMOJIOrHIeCKOM )
AHTPOMOJIOTMH. DBOIIOLIMOHHAS
AHTPOMOJIOTHS U MAaJIC0aHTPOMNOIOT S
YEJIOBEUECKUX MOMYJIALNN.
buoconuanbHbie Hccaea0BaHUS
pupoabl uenoBeka. Mccnenosanne
KOABOJIIOLIUU OMOJIOTHYECKOTO U
COILIMAJIBHOTO B YEJIOBEKE.
JdemoHcTpauumn

Tabnuibl u cxembl: «Pachl yenoBekay.
IIpakTnueckas padora

«3ydeHune FKOJI0THYeCKUX aanTalui
YEJIOBEKa»

[IpuBOANTH IPUMEPHI ATANTHUBHBIX
IIPU3HAKOB Yy IIPEACTABUTENEN
4eJI0BEYECKHUX pac.

[TpuBOIUTH CBUETENBCTBA €IMHCTBA
MIPOUCXO0KJICHUS YEIOBEUECKHUX pac.
ConocTaBisaTh afanTUBHBIE THIIBI
JIXOJIEW C PaCOBBIMH IPU3HAKAMU.
JI0Ka3pIBaTh HAYYHYIO
HECOCTOATENIBHOCTh pacu3ma

HToro yacoB 1o Teme 10
6 | Tema «9Ko0Ji0TUsI — HAYKA 0 B3aUMOOTHOILIEHUSIX OPTAaHM3MOB M HAJJOPTAHM3MEHHbIX CHCTEM € OKPY:Kalomeii
cpenoii»
6.1 | 3apoxnenue u 1 3apoKIeHUE U Pa3BUTUE HKOJIOTUH PackpeiBath cogepxaHue TEPMUHOB U

Pa3BUTUC SKOJIOTHH

B Tpynax A. I'ymbonsara, K.®. Pynbe,
H.A. CeBepruioBa, J. I'exkerns,

A. Tencnu, B.H. Cykauéna. Pa3nensl u
3aJ1auu dKOJIOTUH. CBA3E DKOJIOTHUH

C IpYyTMMU HayKaMH.

IOHSTUH: KOJIOTHS, ayTIKOJIOT U,
CHUHYKOJIOT U1, 3KOJIOTHUSI COOOIECTB U
DKOCHUCTEM, DKOJIOTUSA BUIOB U
MIOITYJISALIUH.

XapakTepu3oBaTh OCHOBHBIE DTaIlbI
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JemoHCcTpauumn

[HoptpeTtsi: A. I'ymGonbaT,

K. ®@. Pynse, H. A. CeBep1ios,

2. I'ekkens, A. Tencnu, B. H. Cykaués.
Tabmauiel U cxeMbl: «Pa3nembl
SKOJIOTHUI

3apOXKIACHUS U Pa3BUTHS DKOJIOTUU KaK
HAyKH.

[IpuBoaUTH IPUMEPHI 0OBEKTOB
U3YUYEHHUS IKOJIOTUH.

HaspiBaTh OCHOBHBIE 33124, CTOSLIME
nepes y4€HbIMU-IKOJIOTaMHU.

Y cTaHaBIMBaTh B3aMMOCBA3b DKOJIOTHH
C IpyTUMU HayKaMHu

6.2

MeToabI PKOJIOTHH.
3Ha4YeHHe
DKOJIOTMYECKUX
3HAHWU JUISI YeJIOBEKa

Metoapl 3xomoruun. Ilomesbie
HaOIIOIeHUS. DKCIIEPUMEHTBI

B DKOJIOTUM: IPUPOJAHBIE U
nabopatopHbie. MojenupoBaHue
B 9KOJIOTUH. MOHUTOPUHT
OKPY’KaIOIIEH CPEbI: JIOKAIbHBIN,
peruoHaILHBIN U TJI00ATBHBIIH.
3HaYeHME HKOJIOTHYECKUX 3HAHUM
JUISA YeJIOBEKA. DKOJIOTHUECKOE
MHPOBO33PEHUE KaK OCHOBA CBS3EH
YEeJIOBEUYECTBA C IPUPOJIOH.
DopMUPOBAHUE HKOJIOTUYECKON
KYJIbTYPBI U 3KOJIOTHYECKOU
IPaMOTHOCTH HACEJICHUSI.
JemoHcTpauumn

Ta0auie! U cxeMbl: «MeToabl
3KOJIOTUNY», «CXemMa MOHUTOPUHTA
OKPYKAIOIIEU CPEABIY.

PackppiBath copepxanne TEPMUHOB U
MOHATHUH: MOJIEBBIEC HAOIIOAECHUS,
MOHUTOPHUHT OKPYIKaIOIIEH Cpepl,
MOJCIIUPOBAHUE, IKCITICPUMEHT,
IIPOTHO3UPOBAHUE.

XapakTepru30BaTh METOBI IKOJIOTHH.
[IpuBOIUTH MPUMEPHI TTOJIEBBIX
HaOJIIOEHUH B DKOJIOTUH.

BoIsiBISTE 0COOCHHOCTH MOHUTOPHHTA
OKpYXKaloIen cpeibl Kak METo/1a
DKOJOTHUYECKUX UCCIICTOBAHUM.
OO00CHOBEIBAaTh 3HAUEHUE
AKCIIEPUMEHTOB B DKOJIOTHUECKUX
HCCIEI0BAHUIX.

CpaBHuBaTh J1abOpaTOpHBIE U
MPUPOIHBIC SIKCIIEPUMEHTHI KaK METO/IbI
YKOJOTHYECKUX MCCJICIOBAHHUM.
OrneHrBaTh 3HAYCHUE MPOTHO3UPOBAHMS
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JlabopaTtopHnas paGora
«M3yueHune MeTo10B IKOJIOTMUECKUX
HCCIIETOBAHUI

KaK METOa DKOJIOTHYECKUX
HUCCJICIOBAHUH.

O00CcHOBBIBAaTh HEOOXOIUMOCTh
DKOJIOTHYECKUX 3HAHUN

TUTSI COBPEMEHHOTO YeJIOBEKa

Htoro 4yacoB o Teme 3
7 | Tema «Opranu3msl 4 cpeia OOUTAHUS»
7.1 | Dxonorudeckue 1 DkoJsioruueckre GakTopsl U PackpsiBaTh conepxanne TEPMUHOB U
(bakTopbl 3aKOHOMEPHOCTH UX JEHCTBUSI. MOHSTUH: PKOJIOTHYECKUH (haKkTop,

Kinaccudukanus 3KoI0rudecKkux
dakTopoB: abUoTHYECKHUE,
OMoTHYECKHE, aHTpoIoreHHbie. O0mue
3aKOHOMEPHOCTH JI€UCTBUS
sKojorudyeckux paxropos. [IpaBuio
munumyma (K. [npenrens,

1O. JIubux). ToiepaHTHOCTb.
OBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBI.

JdemoHcTpanuun

TabauIbl U CXEMBbI: «IKOJIOTHYECKUE
bakTopb.

Oo6opynoBanme: repdbapuu u
KOJUICKITUU PACTEHUN U )KUBOTHBIX,
IPUCTIOCOOJIEHHBIX K BIMSHUIO
Pa3JIMYHBIX IKOJIOTUYECKUX
¢dakTopoB

OMOJIOTUYECKUM OTITUMYM,
OTrpaHUYMBAIONUN (JIMMUTUPYIOIIH)
dakTop.

KiaccuduuupoBaTh 3K0JIOrMYECKUE
(bakTOpBI 10 pa3HBIM OCHOBAHUSIM.
XapakTepu3oBaTh 00IIHe
3aKOHOMEPHOCTH JCUCTBUSA
HKOJIOTHYECKUX (PAKTOPOB.
OG0CHOBBIBATH JICHCTBUE 3aKOHA
ONTUMYyMa U 3aKOHA OIPAHUYHMBAIOIIETO
dakTtopa.

[IpuBOINTH IPUMEPHI:
WJUTIOCTPUPYIOLIKE AEHCTBHUE MMPaBUIa
MUHUMYyMa, OTPaHUYHBAIOIIETO
dakTopa, 3BpUOUOHTHBIX U
CTEHOOMOHTHBIX OPraHU3MOB
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7.2

AOHOTHYECKHE
baxTopbl. CBeT Kak
HKOJIOTUYECKUU

dakTop

Ab6uotnueckue gakropsl. CBET Kak
sKosornueckuit pakrop. [eiictBue
Pa3HbBIX YYACTKOB COJTHEYHOIO CIIEKTpa
Ha OpraHu3Mbl. DKOJIOTUYECKHE
TPYIIbI PACTEHUN U KUBOTHBIX

IO OTHOIIICHUIO K cBeTy. CHTHaIbHAs
poJib cBeTa. DOTONEPUOAU3M.
JdemoHcTpauun

Tabauie! u cxembl: «CBETOBOM
CHEKTP», « IKOJOTUYECKUE TPYTIIIHI
’KUBOTHBIX TI0 OTHOIIIEHHUIO K CBETY».
Oo6opynoBanme: repbapuu
CBETOTFOOMBBIX, TEHETIOOMBBIX 1
TEHEBBIHOCIIMUBBIX PACTCHH;
CBCTOJIFOOMBEIC, TCHEIIOOUBEIC U
TEHEBBIHOCJIMBBIC KOMHATHBIE
pacTeHusl.

JlaGoparopHnasi paGora
«BpIsBIECHUE TIPUCTIOCOOICHUT
OpraHU3MOB K BIIMSIHUIO CBETa»

PackpeiBath copepkanue TEPMUHOB U
MOHSITUIA: CBET, (POTONEPUOAU3M.
XapakTepu30oBaTh JICUCTBUE CBETA KAK
AKOJIOTHYECKOTO (haKTopa.

CpaBHUBATH JEUCTBUE Pa3HBIX
YY4aCTKOB COJIHEUHOT'O CIIEKTpa

Ha OpraHU3MBbl.

BoIsSIBISTE 0COOCHHOCTH CTPOSHUS U
YKU3HEJEATEIbHOCTU PACTEHUMN pa3HbIX
9KOJIOTUYECKUX TPYMI 10 OTHOIIEHUIO
K CBETY (CBETOIIOOMBBIE, TEHEIOOUBEIE,
TEHEBBIHOCIIMBBIC).

[IpuBOIUTH MIPHUMEPHI PACTCHUI pa3HBIX
AKOJIOTMYECKUX TPYIIN MO OTHOIICHUIO
K CBETY.

BouIsSIBISTE 0COOCHHOCTH CTPOSHUS U
KU3HEICSITEIbHOCTH JKMBOTHBIX Pa3HbBIX
AKOJIOTUYECKUX TPYMI MO OTHOIIEHUIO
K CBETY (JIHEBHBIC, CyMEPEUHBIC,
HOYHEIC).

[IpuBOANTH IPUMEPHI KUBOTHBIX
Pa3HBIX AKOJOTHUYECKUX TPYIII

110 OTHOIIIEHUIO K CBETY.
OO6OCHOBBIBATh 3HAUCHHE
dhoTonepruoau3Ma B KU3HU OPraHU3MOB
U JUISl TPAKTHKHU CEITbCKOTO

XO035IUCTBA
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7.3

AbGunoTnueckue
(bakTopsI.
TeMmeparypa kak
DKOJOTHYECKUM

bakTop

TemrmepaTtypa Kak 3KOJIOTHYECKAMN
¢akrop. JlelicTBue TeMepaTypsl

Ha opranu3Msl. [lonkuiiorepmubie n
TOMOMOTEpPMHBIE OPTAHU3MBL.
OBpUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.

JemoHCcTpauumn

Tabnuiibl v cxembl: « TenIoKpOBHbBIE
KUBOTHBIE», «XOJIOJHOKPOBHbIE
YKUBOTHBICY.

Oo6opynoBanme: repbapuu u
KOJUICKITUH TCIIOTIOONBBIX,
3UMOCTOMKHX, MOPO30yCTOMYHMBBIX
pacTeHUi; Yyuesia ITULl U 3BEPEH.
JlaGoparopHas padora
«BpIsBIEHUE TTPUCTIOCOOICHUT
OPraHU3MOB K BIMSIHUIO TEMIIEPATYPHI»

PackpbiBath copepxanue TEPMUHOB U
MOHSTUI: TEMIIEPATYPA,
MONKUIIOTEPMHBIE (XOJIOHOKPOBHBIE),
rOMOMOTEpMHBIE (TEIJIOKPOBHEIE)
OpraHu3Mbl, aHAOM03, YBPUTEPMHBIC
OpraHU3Mbl, CTCHOTEPMHbBIE OPTAHU3MBI,
TEPMOPETYJISALIUS.

XapakTepu3oBaTh JICVCTBUE
TeMIEPaTypbl Ha OPTaHU3MBL.

BrIgBaATE OCOOCHHOCTH CTpOCHUA U
KHN3HCOACATCIbHOCTH HOfIKHJIOTCpMHBIX

(XOJIOHOKPOBHBIX) U TOMOHOTEPMHBIX
(TEmIOKPOBHBIX ) )KUBOTHBIX.
IIpuBOIUTH PUMEPHI TONKUIOTEPMHBIX
(X0JIOJHOKPOBHBIX) K TOMOMOTEPMHBIX
(TEeTJIOKPOBHBIX ) )KUBOTHBIX.
BbIsBISITE OCOOEHHOCTH CTPOEHUS U
KU3HEIEATEIbHOCTH TEIUIOI00UBBIX,
3UMOCTOMKHX, MOPO30YCTOWYNBBIX
pacTeHUN.

[TpuBOIUTH IPUMEPHI TETIIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOWYNBBIX
pacTeHUN.

[IpuBOINTH IPUMEPHI 3BPUTEPMHBIX U
CTEHOTEPMHBIX OPTraHU3MOB.
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7.4 | Abuotnueckue Bia)xHOCTB KaK 9KOJIOTMYECKHAN PackpeiBaTh conep:xkaHue TEPMUHOB U
(dakropsl. BnaxxHocts ¢akrop. [Ipucnocobnenus pacteHui MOHSITUIN: BIQXXHOCTh, TUAPOPUTHI,
KaK 3KOJIOTHYECKUI K MOJJIEP>KaHUI0 BOJHOTO OanaHca. rurpouTel, Me30(hUTHI, KCEPOPUTHI,
dakto Knaccudukanus pacrennii YKUBOTHBIE: BOJIHBIC, MIOJIYBOJIHBIC,

10 OTHOILIEHHIO K BOJE. Ha3EMHBIEC.
[TpucniocoOneHus KUBOTHBIX XapakTepu3oBaTh JCHCTBUE BIAXKHOCTU
K U3MEHEHUIO BOJJHOTO pPEXUMA. KaK 3KOJIOTHYECKOro (haKkTopa.
JdemoHcTpauumn BbIABIATE 0COOEHHOCTH CTPOEHUS U
Tabauis! ¥ cxembl: «PU3HONTOTHUECKUE | JKU3HEAEATEIbHOCTH PACTEHUM Pa3HbIX
azanTaly >KUBOTHBIX). HKOJIOTUYECKUX TPYIII MO OTHOIICHUIO
Oo6opynoBanme: repOapuu pacTeHui, | K BOJE.
OTHOCAILIUXCS K TUTpoduTaM, [IpuBOANTH IPUMEPBI PACTEHUI Pa3HBIX
kcepoduTaM, Me30(uTaM, KOMHATHBIE | DKOJIOTMYECKUX TPYIII 110 OTHOLICHUIO
pacTeHusi JaHHBIX TPYIIIL. K BOJE.
JlaGoparopHnasi paGora BrIsgBISITE aHATOMUYECKHE U
«AHaTOMHYECKHE OCOOCHHOCTHU (bU3HOIOrnYECKHUE NPUCTIOCOOTEHUS
pacTeHUl U3 pa3HbIX MECT OOUTAHUS» | KUBOTHBIX K U3MEHEHUIO BOJHOTO
pexuma.
[IpuBOANTH MPUMEPHI BOJHBIX,
MIOJIYBOAHBIX M HA3EMHBIX )KMBOTHBIX
7.5 | Cpensl obutanus Cpenpl oOUTaHMsI OPraHU3MOB: BOJIHAsA, | PackpbIBaTh cozepkaHue TEpMUHA

OpraHu3MOB

HA3eMHO-BO3/yIlIHasl, TOYBEHHAA,
rTyOWHHAs MTOMTOYBEHHAS,
BHyTpUOpranuzMeHHas. ®u3nko-
XUMHYECKHE 0COOCHHOCTH Cpe/l
0oOUTaHUS OPTaHU3MOB.

«cpena oOuTaHus.

XapaxkTepuzoBaTb 0COOCHHOCTH
BOJIHOW, HA36MHO-BO3yIIIHOM,
MOYBEHHOM, TITyOUHHO MOJIIMIOYBEHHON U
BHYTPHUOPTAaHU3MEHHOU cpel OOUTaHUSI.

130



denepanbHas padouas nporpamma | buonorus. 10-11 kimaccer (yriayOn€HHBIN ypOBEHB)

[Ipucnoco6iaeHust OpraHu3MoB K KU3HU
B Pa3HBIX CpeAax.

JdemoHCcTpauumn

Tabnuibl 1 cxembl: «Cpeabl 0OUTaHMS
OpraHU3MOB.

O6opynoBanme: KOJUICKIIUN
YKUBOTHBIX, OOUTAIOIINX B PA3HBIX
cpenax

CpaBHUBATh GU3UKO-XUMHUYECKHE
YCJIOBUS Pa3HBIX CpeJl OOUTAHUS.
BrIsIBISATE 4epThl MPUCTIOCOOIEHHOCTH
OpraHu3MOB K OOUTAHUIO B BOJIHOM,
Ha3€MHO-BO31YIIIHOW, TOYBEHHOM,
BHYTPUOPTraHU3MEHHOU Cpeaax
oOuTaHus.

[TpuBOAUTH IPUMEPHI OPraHU3MOB,
0oOMTAIOIINX B Pa3HbIX cpeiax

7.6 | buonoruueckue buonornueckue putmel. BHenHue u PackpsIBaTh coqepkaHue NOHSATHS
PUTMBI BHYTpEHHHE pUTMBbI. CyTOUHBIC U «OHOJIOTUYECKUE PUTMBDY.

TOJIMYHBIC PUTMBI. XapakTepu3oBaTh 0COOCHHOCTH
[Ipucnoco01eHHOCTh OPTaHU3MOB K BHEIIIHUX, BHYTPEHHUX, CYTOUHBIX U
CE30HHBIM U3MECHEHUSIM YCIOBUM TOJIMYHBIX OMOJIOTMYECKUX PUTMOB.
KU3HU. [IpuBOIUTH IPUMEPHI TPOSBIICHUS
JemoHcTpauun OMOJIOTMYECKUX PUTMOB Y Pa3HBIX
Tabnuib u cxembl: «bruonorudeckue OpPTraHU3MOB.
PUTMBD». BbIABIATH 4epThl IPUCTIOCOOJIEHHOCTH
Oo6opynoBanue: repdapuu u OPTraHU3MOB K C€30HHBIM M3MEHEHUSIM
KOJUJICKIIUH PACTEHUN U )KUBOTHBIX, YCJIOBUM KU3HU.
o0nagaronmx YepTamMmu OnuchIBaTh CE30HHBIC SIBJICHUS B )KU3HU
MPUCIIOCOOJICHHOCTH K CE30HHBIM OpPraHMU3MOB, PACIPOCTPAHEHHBIX
VU3MEHEHUSAM YCIIOBUHN KU3HU B CBOEH MECTHOCTHU

7.7 | XKuznennsie GopMbI KuzneHnusie (opMbI OPraHU3MOB. PackpwiBatTh copepskaHue MOHATHUS

OpraHUu3MOB

[TonsTre o xxu3HEHHOU dopme.
Kuznennsie GOpMBbI paCTCHHIA:
JIEPEBBS, KyCTAPHUKHU, KyCTAPHUYKH,

«GKU3HEHHast (GopMa OpraHu3May.
BoIsBISITE 0COOEHHOCTH CTPOCHHUS U
KU3HEESATEIIbHOCTH PACTEHUHN pa3HbIX
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MHOT'OJIETHUE TPABbI, OJTHOJIETHHUE
TpaBbl. JKu3HEeHHBIE (POPMBI KUBOTHBIX:
TUIPOOUOHTHI, TE€OOUOHTHI,
a’3poOHnOHTBI. OCOOEHHOCTH CTPOEHHUS U
o0pasza >KM3HH.

JdeMoHcTpanuu

Tabauis! 1 cxembl: «Ku3HeHHBIE
(opMbI pacTeHui», « Ku3HeHHbIE
(OpMBI KUBOTHBIX.

Oo6opynoBanme: repdbapuu u
KOJUIEKIIUU PACTEHUN U KUBOTHBIX
Pa3IMYHBIX )KU3HEHHBIX (hOPM

KU3HEHHBIX (POpM.

[TpuBOANUTE IPUMEPHI PACTEHUN PA3HBIX
KU3HEHHBIX (POpM.

BbISBIATE 0COOCHHOCTH CTPOCHHS U
KU3HEJIEATEIbHOCTH KUBOTHBIX Pa3HbBIX
’KM3HEHHBIX (POPM.

[TpuBOIUTH IPUMEPHI dKUBOTHBIX
pa3HBIX JKU3HEHHBIX (HOpM

7.8

buotnyeckue hakTops

buotnueckue gakropsl. Busl
OMOTHYECKNX B3aUMOJICUCTBUH:
KOHKYPEHIUS, XUIITHUYECTBO, CUMONO3
u ero (¢opmsl. [lapazutusm,
Koomnepanus, MyTyaJIl3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO,
HaxJjeOHn4yecTBO). Hetpoduueckue
B3aMMOJICUCTBUS (TOMUYECKUE,
dbopuueckue, padbpuueckue). 3HaueHUE
OMOTHYECKNX B3aUMOJIEUCTBUN IS
CYILIECTBOBAHUSI OPTaHU3MOB B CPEJIE
obutanus. [I[pUHIIMI KOHKYPEHTHOTO
HCKJTIOYEHHS.

JdemoHcTpanuu

Tabauibl v cxembl: «DKOCUCTEMA

PackpsiBaTh cojiepKaHME TEPMUHOB U
MMOHSITUI: KOHKYPEHIIUS, XUIITHUYECTBO,
Mapa3uTu3M, MyTyaJIu3M,
KOMMEHCAJIN3M, HeTpO(hUUECKHe
B3aMMOJICUCTBUSL.

XapakTepu3oBaTh BUJIbI OMOTHICCKHUX
B3aMMO/ICHCTBHI.

OOBSACHSTH CYITHOCTh KOHKYPEHITUH,
XUIHUYECTBA, apa3uTU3Ma,
MYTYyaJIu3Ma, KOMMEHCAJIN3Ma.
[TpuBOAUTH pUMEPHI OPTaHU3MOB,
YYaCTBYIOIIHUX B OMOTHYECKUX
B3aUMOJCHCTBUAX PA3HbIX TUIIOB.
OrneHnBaTh 3HaUYEHNE OMOTHYECKHX
B3aUMOJIEMCTBUN ISl CYIIECTBOBAHUS
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HIIMPOKOIUCTBEHHOTO JIECAY,
«DKocHucTeMa XBOMHOTO JIeca,
«llermn muTaHusm, « XUITHAYECTBOY,
«ITapazutuzmy», «KoHKypeHIIH,
«Cumbmo3», «KommeHncaamuzm.
ObopynoBanme: KOJUICKIIUN
YKUBOTHBIX, YUaCTBYIOITUX

B PA3JIMYHBIX OMOTHIECKUX

OpPraHMU3MOB B cpesie OOUTaHusl.
OO60CHOBBIBATH JICHCTBUE MPUHITUTIA
KOHKYPEHTHOTO MCKITIOYCHUS

B3aMMOJICUCTBUSX
HToro yacoB mo Teme 9
8 | Tema «JKo0JIOrusi BUI0B M MOMYJIALHID
8.1 | Dxomoruueckue 3 DKOJIOTHYECKUE XapaKTEPUCTUKH PackpbIBaTh coiepkaHue NOHATHS
XapaKTEPUCTUKN nonysuud. [lonmynsauus kak KTIOTYJISIUS.
NOMYJISIUN ounonorunyeckas cucrema. Poib OueHnBaTh 3HAYEHNE HEOJHOPOAHOCTH

HEOJJHOPOJIHOCTH CPEbl, PU3NIECKUX
O0apbepOB U OCOOCHHOCTEHM OMOJIOTUU
BUJIOB B (HOPMHUPOBAHUU
IIPOCTPAHCTBEHHOMN CTPYKTYPhI
nonyysinuid. OCHOBHBIE MOKA3ATENH
NOMYJISIUN: YHCIEHHOCTB, INIOTHOCTb,
BO3pacTHAas U MOJIOBask CTPYKTYpa,
POXKJIaEMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIMSL.
JdemoHcTpanuu

TabauIbl U CXeMBbI: «IKOJIOTHUECKUE
XapaKTEPUCTUKU TOMYJIISILIUNY,
«IIpocTpaHcTBEHHAs CTPYKTypa

cpelbl, pU3nYecKux 6apbepoB U
0COOEHHOCTEN OMOJIOTUHU BUIOB

B ()OPMUPOBAHNH MPOCTPAHCTBEHHOU
CTPYKTYPBI TTOTYJISIIHMA.

[IpuBOINUTH MPUMEPHI TOMY SN
pa3HBIX BUAOB PACTEHUH M KUBOTHBIX.
XapakTepru30BaTh OCHOBHbBIE
HKOJIOTMYECKUE TOKA3aTeNn
HOMYJISILIMK: YUCIEHHOCTD, MJIOTHOCTD,
BO3pacTHas U MOJIOBasi CTPYKTYpa,
POKJIAEMOCTh, PUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPALIUSI.
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IOIIYJI I, ((BOSp&CTHBIe IMupaMHU bl
IMOIIYJIALIU

8.2 | Dxomoruyeckast DKoJIorHYecKasi CTpyKTypa NONyJaiuu. | PackpsiBaTh coiepKaHNE TEPMUHOB U
CTPYKTypa OueHKa YMCIAEHHOCTH MOMYJISALIHH. MOHATHUN: IMHAMUKA TOMYJISALINH,
MOy JISIIUU. JIMHaMKKa IOMYIIAIUH U €€ perysiys. | OMOTHYECKUI TOTEHIIAAI ITOITYJIALUH,
JlnHamMuKa momyinsiuuu BroTHyecKuii MOTEHIMAN IOMYJISIIUKA. | KPUBBIE BBKUBAHUSA, (PAKTOPHI
U €€ peryssiuus MopnenupoBaHue JUHAMHUKA CMEPTHOCTH, EMKOCTb CPEJIbI.

nonyssinuu. Kpuseie pocra OOBICHATH 3aKOHOMEPHOCTH

YUCJIEHHOCTH nonyJsisinuu. Kpusbie pa3MenieHust 0co0el MomyIIsIIu

BBEDKMBAHMS. Perysiius Y4uCcIeHHOCTH | Ha 3aHMMAeMON TEPPUTOPHH.

HNOMYJISIUN: POJIb (DAaKTOPOB, OueHuBaTh OMOTHYECKUI MOTEHLIAAT

3aBHUCSIINAX U HE 3aBUCSIIUX OT MOMYJISIIIUN Pa3HbIX OPraHU3MOB.

IUIOTHOCTH. DKOJIOTMYECKUE CTPATETHH | AHAIIM3UPOBAaTh KPUBBIC pOCTa

Bu10B (r- u K-ctparerun). YUCJICHHOCTHU TOMYJISAIIUU U KPUBbIE

JdemoHcTpauumn BBDKMBAHUSL.

Tabmauibl u cxembl: «CKOPOCTh OOG0CHOBBIBATH MPUUYUHBI CIICPKUBAHUS

3aceJIeHNs IOBEPXHOCTU 3EMIIH OMOTUYECKOTO MOTEHIMAIa POCTa U

Pa3IUYHBIMHA OpPTraHU3MaMm» MPUYXHBI BCIIBIIIEK POKIAEMOCTH
Y OTZEJIbHBIX OPTaHU3MOB.
[lepeuncnars HhakTOpbl CMEPTHOCTH,
PEryJIMPYIOLINE YUCIEHHOCTD
MOIYJISILIUN PACTEHUM U )KUBOTHBIX.
OnuchIBaTh 3KOJIOTUYECKUE CTPATETUH
BUJIOB

8.3 | Dkosornueckas HUIIa [TonsiTue 00 PKOJOTMYECKON HUIIIE PackpriBaTh conep:xaHue TEPMUHOB U

BUJA

BUJ1a. Mecroobutanue. MHOroMepHast
MOJIEJIb DKOJIOTUUYECKON HUIIIU

TOHSTHUI: PKOJOTUYECKash HUIA, BUJI,
apeas, UHBa3Usl.
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JIx. 1. XaTunncona. Pa3mepsl
3KOJIOTHYECKOM HullM. [ToTeHanbHas
Y peAIN30BaHHAs HUIIIH.

Bun kak cucteMa nonysnui. Apeabl
BUJI0B. BUIbI ¥ UX )KU3HEHHBIE
CTpaTeruu. IKOJIOTUUECKUE
SKBUBAJICHTBHI.

3aKOHOMEPHOCTH MOBEJICHUS U
MUTpALMH KUBOTHBIX. bruonornueckue
WHBA3UM YYKEPOJIHBIX BUJIOB.
JdemoHcTpauumn

[Moptper: JIx. . XaTunHCOH.
Tabmunb!l U cxeMbl: «Moeab
AKOJIOTUYECKOW HUIIN

k. . XaTunHCOHAY.
Oo6opynoBanme: repbapuu pacTeHUM;
KOJUICKIIUU >KUBOTHBIX.
JlabopaTopHnasi padota
«IIpucnocobneHrs ceMsiH paCTeHUM

K pACCEIICHUIO»

XapaxkTepu3oBaTh MHOTOMEPHYIO
MOJENb IKOJOTUUECKON HUIIN

JIx. . XaTtunHCOHA.

[TIpuBOAUTE MIPUMEPHI IKOJIOTUUECKUX
HUIII PA3HBIX BUJIOB PACTEHUUN U
JKUBOTHBIX.

BBISBIATE OTIMYHME SKOJIOTUYECKOM
HUIIU BUJA OT €r0 MECTOOOUTAHUS.
['paduueckun nzobpaxaTh
MHOTOMEPHYIO MOJIEIIb SKOJIOTUUECKOU
HUILH JJIs1 Pa3HBIX BUIOB.

BBIABISITE IPUYKHBI pa3IUIUT

B pa3zMepax HKOJOTMYECKON HUILIN

Y pa3HbIX BUJIOB PACTEHUI U )KUBOTHBIX.
AHanu3upoBaTh NPUUYUHBI U
MOCJIEJICTBUS CMEHBI KOJIOTUUECKON
HUILN

HToro yacoB o Teme 9
9 Tema «IKko10rusi CO00IIECTB. IKOJIOTHUYECKHE CUCTEMbD)
9.1 | CoobmecTBO 1 CoobmectBa opranu3moB. bruoiieno3 u | PackpeiBaTh coiepkaHie TEPMUHOB H
OpraHU3MOB — ero ctpykrypa. CBsizu MexXIy MTOHSTHI: OMOIIEHO3, OMOTOII.
OnoIICHO3 OpraHu3MaMH B OMOIICHO3E. XapakTepu3oBaTh OMOIICHO3 B €T0

JdemoHcTpanuun
Tabnuiel u cxeMbl: «CTpyKTypa

CTPYKTYpBI: BUIOBYIO,
IPOCTPAHCTBEHHYIO, TPOPUUECKYIO.
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OHOIIeHO3aY, « DKOCHCTEMA
IMPOKOJIMCTBEHHOTO JIECA,
«IKOCcUCTEMA XBOMHOTIO JIECA»

[lepeunciATh U IPUBOINUTH IPUMEPHI
CBSI3€U MEXKY OpraHu3MaMHu
B OHMOLIEHO3€

9.2

Dxocucrema

DKocHcTeMa Kak OTKPBITasi CHCTEMaA
(A.JIx. Tencnu). DyHKIIMOHATBHBIE
0JIOKH OpPTraHKU3MOB B DKOCUCTEME:
MPOAYLEHThI, KOHCYMEHTHI,
penyuentsl. Tpoduyeckue ypoBHH.
Tpoduyeckue 11enu U CETH.
Abunotnyeckue 0J10KH IKOCUCTEM.
[TouBBI ¥ MBI B 3KOCHCTEMAX.
KpyroBopoTt BeliecTB ¥ MOTOK SHEPTUU
B DKOCHCTEME.

JdemoHcTpanuu

[Toptpetsi: B. H. Cykaués,

A. JIx. Tencnu.

Tabauubl ¥ cxembl: «DYHKIIMOHAIbHbBIE
IPYIIbI OPTaHU3MOB B SKOCUCTEME),
«KpyroBopoT BEIIECTB B 3KOCUCTEME,
«Ilermu nutanus (macTOUIIHAS,
JETPUTHAS )».

Oo6opynoBanme: repOapun pacTCHUI;
KOJUIEKIIMM HACEKOMBIX; Uy4elia MTUIL U
3Bepen

PackpriBaTh copepkaHre TEPMUHOB U
MOHSITUIA: YKOCUCTEMA, TIPOLYLIECHTHI,
KOHCYMEHTBI, PEIYyLIEHThI, Tpopruueckue
ypOBHH, Tpoduueckue (MUIIEBbIC) HETH
U CETH.

Ha3piBaTh CTPYKTYpHBIE KOMIIOHEHTHI
HKOCUCTEMBI.

Xapaktepu3oBaTh PYHKIUU U
MIPUBOJNTH IPUMEPHI OPTAaHU3MOB

B DKOCHCTEME Ha OCHOBE UMEIOLINXCS
3HAHWI O pacTeHHsIX, rpudax,
OaKTepusIX U KUBOTHBIX.

OnuceIBaTh KPYroBOPOT BEIIECTB U
MOTOK YHEPTUH B SKOCHUCTEME.
OOBACHATDH POJIb OPTaHU3MOB

B OMOJIOTUYECKOM KPYTOBOPOTE
BEIIECTB U MOTOKE YHEPTHH.
[IpuBOAWTH IPUMEPHI OPTAHU3MOB,
3aHUMAIOIIUX Pa3HbIE YPOBHU
TPOPUUECKUX MTHUPAMU/I.

CocCTaByATh CXEMBI IIEPEHOCA BEIIECTBA
Y DHEPTUU B SKOCUCTEMAX (LN
MUTAHUSA).
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CpaBHUBATH NaCTOUIIHBIC U IETPUTHBIE
ENU [TUTaHUSA

9.3 | Dkosornueckue OCHOBHBIE [TI0Ka3aTeIU SKOCUCTEMBI. PackpeiBath conepxaHue TEPMUHOB U
IIAPAMUIBI buomacca u nmpoxykuusi. MOHATUI: TPOAYKIMs, OMoMacca,
DKOJIOTHYECKHUE MPAMUbI YUCEIL, DKOJIOTUYECKas MTUPAMUIA.
OMOMAacChl U YHEPTHH. XapakTepu3oBaTh IIpaBUIa
JemoHcTpauuun DKOJIOTMYECKUX MUPAMUJ YACEIL,
Tabauib! U cxeMbl: « DKOJIOTHYECKast O0MOMAaccChl U YHEPIUH.
nUpamMuaa 4ucein», « IKOJIOrudecKas OOBACHATD IPUYUHBI PA3ITUINM
nupamuga OuoMacch, B IPOAYKTUBHOCTH Y Pa3HBIX
«IJKOJIOTrnYeCcKas MUpaMua DJHEPTUW» | SKOCUCTEM.
[IpuBOINTH MPUMEPHI TPAKTHYECKOTO
MIPUMEHEHUS MPABUIT IKOJIOTMYECKHUX
IIAPAMHUI.
CpaBHuBaTh OMOMacCy U MPOTYKIUIO
DKOCHUCTEM CyIIXM U MHUpPOBOro okeaHa
9.4 | U3meHeHus Llunamuxa skocucmem. PackpeiBath conepkaHue TEPMUHOB U
COOOIIECTB — Kamacmpodghuueckue nepecmpoiixu. IOHATHN: CYKLIECCHSI, KITUMAKCHOE
CYKLIECCUU @nykmyayuu. HanipaBieHHbIE COOOIIECTBO, CYKIIECCUOHHBIN psiA.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykieccud. [lepBHYHBIC U BTOPHUYHBIC
CYKIICCCHH U UX ITPUUHHBI.
AHTpPOTIOTEHHBIC BO3ICHCTBHS

Ha cykneccuu. KiimmakcHoe
coobmiecTBo. bropasnoobpasue u
MOJIHOTA KPYTOBOPOTA BEIIECTB —
OCHOBA YCTOWYUBOCTH COOOIIIECTB.

XapakTepu3oBaTh CYKIIECCHH:
MIEPBUYHBIC U BTOPUYHBIC, TPUBOIUTH
WX TIPUMEPBI U Ha3bIBATh MPUYHUHBI
CMEHBI COOOIIECTB.

CpaBHHBaTh BpEMCHHBIC M KOPCHHBIE
OMOTeOIIeHO3bl HA KOHKPETHBIX
IIpUMeEpax CBOEH MECTHOCTH.
MonenvpoBaTh pe3ysIbTaThl Ipoliecca
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JemoHCcTpauumn

Tabnauib 1 cxeMbl: «O0Opa3oBaHue
6o10tay, «[lepBuunas cykieccus,
«BoccTaHoBieHue jeca rnocjie noxapar»

CMEHBI OMOT'€OIICHO30B 101 BIUSIHUEM
aHTPOIIOTEHHOTO (haKTOpa

9.5 | Ilpupoxansie IIpuponHble dKOCUCTEMBI. PackpeiBaTh conep:kaHue TEPMUHOB U
DKOCUCTEMBI Orocucmemvl 03€p u pex. Ikocucmemsl | TOHATUN: PUTOIIIAHKTOH, 300IIJIAHKTOH,
Mopeti u okeanog. IKocucmemovl myHOp, | APyCHOCTD.
Jlecos, cmenetl, NyCmbiHb. XapakTepu3oBaTh IPUPOIHBIE
JleMoHcTpanun HKOCUCTEMBI, UX OCHOBHBIE
TabauIel U cXeMbl: «IKocUCTEMA KOMIIOHEHTHI (Ha MpUMEpE 03€epa,
LIMPOKOJIUCTBEHHOT'O JIECa, XBOMHOTO U IIMPOKOJIMCTBEHHOIO JIECA).
«IKocucTEMa XBOMHOIO JIECay, OOBIICHATH TPUYUHBI PATUYHON
«IKocucTeMa 03epay. OroMacchl IPOYLIEHTOB U
Oo0opynoBanme: akBapuyM Kak MOJIENIb | KOHCYMEHTOB B IIPUPOJIHBIX
SKOCHUCTEMBI. DKOCUCTEMAX.
IKcKkypeust «IKCKypeus B TUTHYHBIN | COCTaBISTh MACTOUIIHBIE U IETPUTHBIC
OuoreorieHo3 (B 1yOpaBy, Oepe3HsK, IETMY MTUTAHUS TPUPOHBIX IKOCUCTEM.
€JIbHUK, HA CyXOJ0JbHBIN WIN [IpuBOIUTH MPUMEPHI OPTAHU3MOB,
MONMEHHBIN JIyT, 03€p0, OOJIOTO)» BXOJISIIIIUX B COCTaB (PUTOTUIAHKTOHA,
300IJIAaHKTOHA, OEHTOCA.
OOOCHOBBIBATD POJIb SIPYCHOCTHU
B KU3HU HA3EMHBIX SKOCHUCTEM.
CpaBHuBaTh OMOMacCy U MPOTYKIIUIO
BOJIHBIX U Ha3€MHBIX 3KOCUCTEM
9.6 | AHTpororeHHsie AHTPONOreHHbIE SKOCUCTEMBI. PackpbiBaTh copiepkaHue TEPMUHOB U
HKOCUCTEMBI ArposkocucreMa. ArpoLeHo3. MOHSITUI: arpO’KOCUCTEMA, arpOIIEHO3,
(arpo3KocucTeMBI) Paznuuust MexXy aHTPONIOTEHHBIMU M | MOHOKYJIBTYpA.
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MPUPOJHBIMH SKOCUCTEMAMH.
JdeMoHcTpanuu

TaOauisl 1 cxembl: «ATpOLIEHO3Y,
«KpyroBopot BEeCTB ¥ NOTOK
SHEPTHUHU B arpoLIEHO3E».
ObopynoBanme: repdbapun
KyJIBTYPHBIX M JUKOPACTYLIUX
pacTeHUN.

IKCKYpPCHS «DKCKYPCHS

B arpo3KOCUCTEMY (Ha MOJIEe WU

B TEIJIMYHOE XO35HUCTBO)»

XapakTepu3oBaTh OCHOBHBIE
KOMIIOHEHTBI arpO3KOCUCTEMBI.
[IpuBOAUTH PUMEPHI ATPOIKOCUCTEM.

CocTaBasTh 1ENU MUTAHKS arpolieHO3a.

OOOCHOBBIBATH TPUUUHBI HU3KOU
YCTOWUYHBOCTH arpO3KOCUCTEM.
CpaBHHBaTh arpO3KOCHCTEMBI U
IIPUPOJIHBIE SKOCUCTEMBI.
XapakTepu30BaTh POJIb YEJIOBEKA
B COXPAHEHHH YCTOMYUBOCTH
arpo3KOCUCTEM

9.7

YpOO3KOCHCTEMBI.
DKOMOHUTOPHUHT

Ypb6o3kocucrembl. OCHOBHBIC
KOMITOHEHTBI YPOOIKOCUCTEM.
I'opoxackas dopa u dayna.

CuHaHTpoONM3aLUs TOPOJICKON (hayHBbI.

buonornueckoe u X035MCTBEHHOE
3HAYEHME arpOdIKOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aUMOICHCTBUIM
OPTaHU3MOB B DKOCHCTEMAX.

Ponv xackaonoeo sghgpexma u 6uoos-
20UPUKAMOPO8 (K1I0UesbiX 6U008)

8 YHKYUOHUPOBAHUU IKOCUCTIEM.
[Iepenoc sHEpPrUM U BEMIECTB MEXKY
CMEXXHBIMH 3KOCHCTEMaMH.

Y CcTOMYMBOCTh OPTaHU3MOB,

PackpeiBaTh copepkaHue TEPMUHOB U
MOHATUH: ypOOIKOCHCTEMA,
CUHAHTpONU3aIus, ropojckas ¢opa,
ropojckas ¢ayHa, 3KOMOHUTOPHUHT.
XapakTepu3oBaTh OCHOBHBIC
KOMITOHEHTHI yPOOIKOCUCTEM.
OnwuceIBaTh OMOIOTHUYECKOE U
XO35IMCTBEHHOE 3HAYEHHE
ypOOIKOCUCTEM.

[IpuBOAWTH MPUMEPHI U OIICHUBATH
COCTOsTHUE YPOOIKOCUCTEM CBOEH
MECTHOCTH.

BuISIBISATE 0COOCHHOCTH TOPOACKON
Gbropsl 1 QayHBbI.

CpaBHHBaTh YPOOIKOCUCTEMBI U
MIPUPOTHBIC YKOCUCTEMBI
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MOIYJISILIUK ¥ SKOCUCTEM B YCIIOBUAX
€CTECTBEHHBIX U AHTPOITOIN€HHBIX
BO3JIEUCTBUIA.

Mexanuzmul 8030eticmeus 3a2pa3HeHul

PA3HLIX MUNO8 HA CYOOP2AHUBMEHHOM,
OP2AHUBMEHHOM, NONYTISIYUOHHOM U
9KOCUCTNEMHOM YPOBHSX, OCHOBbI
9KO0JI02UYECKO20 HOPMUPOBAHUSL
AHMPONO2EHHO20 8030€UCMBUSL.
Metoa0n0rusi MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOIOTEHHBIX
DKOCUCTEM.

JdemoHcTpauumn

Tabnuub! u cxemsl: «[Ipumepsl
ypOO3KOCUCTEM.

IIpakTnyeckas padora

«3yuenue u onucanue
ypOOIKOCUCTEMBI.

JlaGoparopHnasi paGora

«M3ydenne pazHOOOpa3usi MEJIKUX
MOYBEHHBIX YJIEHUCTOHOTHX B PA3HBIX
KOCUCTEMAX

HToro uacoB o teme

12
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10

Tema «buocdepa — rinod6ajabHasi IKOCHCTEMA)

10.1

buocdepa. Ctpykrypa
U cocTaB 6uochepsl

2

buocdepa — obmerranerapuas
000104yKa 3emiId, T/ie CYIECTBYET WU
CyllleCTBOBaJIa *U3Hb. PazButue
MIpeACTaBICHHH 0 Orocdepe B Tpyaax
2. 31occa. Yuenue B.U. BepHaackoro
o ouocdepe. Obmactu 6nocheps! u e¢
cocTas. JKuBoe BelecTBo Ouochepsl u
ero (yHKIIUH.

JdemoHcTpauumn

Ioprpetsl: B. 1. Beprnanckui,

3. 3rocc.

Tabnuib! 1 cxemsbl: «I'eochepsr
3eMin», «OyHKIIMU )KUBOTO BEIIECTBAY

PackppiBath copepkanue TEPMUHOB H
NOHATUH: Ouocdepa, )KUBOE BEIIECTRO,
KOCHOE BEIIECTBO, OMOKOCHOE
BCII[ECTBO, OMOTEHHOE BEIICCTRO.
[TpuBoAUTH POPMYIUPOBKH OCHOBHBIX
noJioxkeHnui yuenus B. Y. Bepnaackoro
o ouocdepe.

Xapakrepu3oBaTh 00s1acTu Orochepbl U
UX COCTaB, Ha3bIBATh 00JIACTU
pactpoCcTpaHEHUS KUBOTO BEIIECTBA

B 000J109Kax 3eMJIM U BBISBIISTh
MIPUYHHBI €70 PA3TUIHOTO
pacrpeiesieHusl.

[lepeuncrnars GyHKIMH KUBOTO
BelecTBa onocdeps (razonas,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHAS,
KOHIIEHTpAI[MOHHAS, OMOXUMHYECKas ).
[IpuBOoAUTH TPUMEPHI MPEOOPA3YIOIIETO
BO3JICHCTBHSI )KUBOTO BEIIIECTBA HA
ouochepy.

AHamM3MpoOBaTh U OTIICHUBATH
OMOJOTHYECKYIO0 HH(DOPMAITHIO

0 TJIOOAJTBHBIX IKOJIOTHIECKUX
npobsiemax 6uocdepsl, MoIydyaeMyro

13 Pa3HbIX HCTOYHHUKOB.
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Ouenusars Bknan B. U. Bepnaackoro,
3. 310cca B CO3/1aHHUE YYEHUS
o buocdepe

10.2

3aKOHOMEPHOCTH
CYIIECTBOBAHHUS
ouocdepsl.
KpyroBopotsl
BEIIICCTB

3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6unocgepsl. OcobennocT 6rocheps
KaK TJ100aJIbHOM YKOCUCTEMBI.
JIlnHaMu4eckoe paBHOBECHE

B Onocdepe. KpyropopoTsl BeliecTB 1
OMOTreOXUMHUUYECKHE IIUKITBI (YTIIepoaa,
a3oTa). PUTMUYHOCTH SIBIICHMI

B Omocdepe.

JdemoHcTpanuu

Tabmauub! u cxembl: «I'eochepsr
3emnn», « DyHKIIMHU 5KUBOTO
BEIIECTBAY,

«KpyroBopoT a3zoTa B Ipupojie»,
«KpyroBopoT yrieposaa B mpupoe»,
«KpyroBopoT Kuciaopo/ia B mpupoie»,
«KpyroBopoT BOJIbI B IPUPOJIE»

PackpbiBath copepxaHue TEPMUHOB U
MMOHSTHI: II100aJIbHAs DKOCUCTEMA,
JUHAMUYECKOE paBHOBECHE,
KPYTOBOPOTHI BEIIECTB,
OMOTCOXUMHUYECKHE TTHKJIBI.
XapakTepu3oBaTh 0COOCHHOCTH
ouocdepsl Kak riao0aIbHOM
HKOCHCTEMBEI.

Onpenensate GyHKIUIO OMoCheph

B o0ecrieueHn OMOTEHHOTO
KpyTrOBOPOTa BEIIECTB Ha IUIAHETE.
XapakTepu3oBaTh OCHOBHBIC
KPYTOBOPOTHI: BOJIBI, YTJIEpO/Ia, a30Ta.
CpaBHHBaTh 0COOEHHOCTH KPYTrOBOpPOTa
Pa3TUYHBIX BEIIECTB.

OrneHnBaTh 3HAYCHHUE KPYTrOBOPOTA
BEIIECTB JJIsl CYIIECTBOBAHUS KU3HU
Ha 3emuie.

OOBSICHATD POJIH OPTAHU3MOB

B OMOJIOTUYECKOM KPYTOBOPOTE
BEIIECTB.

BBISABIATH TUHAMUYECKOE PABHOBECHE
ounocdepsl.
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[IpuBOAUTH MPUMEPHI PUTMUIHOCTH
SBJICHUH B Onocdepe

10.3 | 30HaIBHOCTH 2 3oHansHOCTH Onochepsl. [lonsaTue PackpsiBaTh conepxaHue TEPMUHOB U
ounocheprl. OCHOBHBIE 0 6uomMe. OCHOBHBIE OMOMBI CYIIIU: MOHSATUIN: OMOMBI, TYHJIpa, XBOWHBIE
OMOMBI CYIIIH. TyHJpa, XBOWHBIC Jieca, CMEIIIaHHbIC U | JIECA, CMEILIaHHbIE JIeca,

Y cTOWYMBOCTh ITUPOKOJIMCTBEHHBIE JIeca, CTEIH, IIMPOKOJIMCTBEHHBIE JIECa, CTEIIH,
ounochepsr CaBaHHBI, TyCThIHU, TPOIIUYECKUE JIECa, | CABAHHBIL, TyCThIHU, TPOIINMYECKUE JIECa,
BBICOKOTOpbsi. KITMMar, pacTUTENbHBIA | BHICOKOTOPbSI.
Y )KUBOTHBIA MUP OMOMOB CYIIIH. [Toka3biBaTh Ha KapTe U
CTpykTypa ¥ QyHKIMS )KUBBIX CUCTEM, | XaPaKTEPU30BaTh OCHOBHBIE OMOMBI
OIIEHKa UX PECYpPCHOTO MOTEHIMAIa U | CYIIH.
o6nochepHbIx QyHKINHA. CpaBHMBATh OCOOCHHOCTH KJIMMAaTa,
JleMOHCTpALMH MOYB, PACTUTEIBLHOTO U KUBOTHOTO
Tabnuie!l 1 cxeMbl: « OCHOBHBIE OMOMBI | MHUPa Pa3HBIX OMOMOB CYIITH 3eMJIH.
cymmy, «KimMmaTudyeckue nosica BBISIBISITE TPUYMHBI 30HATTBHOCTH
3emnny, « Tynapay, «Taliray, B Ouocdepe
«CMelIaHHbIi 1ecy,
«IInpoKOIUCTBEHHBIN JIecy, «CTenby,
«CaBannay, «ITycTbiHS Y,
«Tponmueckuii necy.
Oo6opynoBanme: repbapun pacTeHUN
pa3HbIX OMOMOB; KOJUIEKIIMH KMBOTHBIX
HToro 4yacoB o Teme 6
11 | Tema «Henn0Bek M OKpY:KalouUias cpeaar
11.1 | BozneiicTBue 2 DKOJOTUYECKUE KPUZUCHI U UX PackpsiBaTh copepxaHue TEPMUHOB

YyesoBeka Ha Ouocdepy

npu4uHbl. Bo3aencTeue yenoBeka
Ha 6uocdepy. 3arps3HeHHE BO3AYITHOM

U TIOHATH: aTMocdepa,
BEII[ECTBA-3aTrPS3HUTEIH,
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cpeasl. OxpaHa Bo3ayxa. 3arpsa3HEHUE
BOAHOMU cpenbl. OXpaHa BOJHBIX
pecypcos. Pazpymenne noussl. OxpaHa
ITIOYBEHHBIX pecypcoB. M3sMeHeHune
KJINMATA.

JdemoHCcTpauumn

TaOauib! U cXeMbl: «3arpsi3HEHue
aTMoc(epb», «3arpsa3HeHue
ruzpocheps», «3arpsa3HEHHE IOYBbIY,
«ITapHuKOBBINA 3D PEerT»

MapHUKOBBIN 3PPEKT, «030HOBAS
JBIPa», «KUCIOTHBIE HOKIN,
ruapocdepa, 3BTpoPuKanus BOA0EMOB,
1I0YBa, 3pO3Us MMOYB, NECTUIUIBI,
DKOJIOTUYECKUN KPU3HC.
AHaIN3UPOBATH AHTPOIIOTEHHBIE
(bakTOpsI BO3IEHCTBHSI Ha OMochepy
(poJsb yenoBeKa B IPUPOJE) HA PA3HBIX
ATanax pa3BUTHUS YEJIOBEYECKOTO
oO1ecTBa.

XapaxkTepusoBaTh ri100ajbHbIC
HKOJIOTUYECKUE TPOOIIEMBIL;

OCHOBHBIE€ HICTOYHUKH aTMOC(HEPHBIX
3arpsiI3HEHMI; SKOJIOTUYECKHE
po0JIEMBbI, CBSI3aHHBIE

C YBEJIMUEHUEM TPaHCIIOPTa

B KPYIIHBIX TOPOJIAX; ABTPOPHUKALIUIO
BOZIOEMOB; MOCJEACTBUS 3arpsI3HEHUS
BOJ| XUMHUYECKHMH BEIIECTBAMU;
BO3JICHICTBHE YEJIOBEKA HA TOYBEHHBIM
MOKPOB.

AprymMeEHTHpPOBATh 3HAYEHNE
HKOJIOTUYECKUX 3HAHUI B PEILICHUH
BOIIPOCA O MOAAEP!KAHUNA YCTOMYMBOCTH
ounocdepol
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11.2

AHTpPONOTeHHOE
BO3/ICCTBHE

Ha PACTUTEJbHBIN U
JKUBOTHBIN MUD.
OxpaHa npupoabI

AHTPOIIOT€HHOE BO3JEHCTBUE

HA PACTUTEIBbHBIN U 5KUBOTHBIN MUP.
OxpaHa pacTUTEIBHOTO 1 KUBOTHOTO
Mupa. OCHOBHBIE TPUHIUIIBI OXPAHbI
npupoasl. Kpacueie kauru. Oco6o
OXpaHsieMbI€ PUPOJTHBIC TEPPUTOPUU
(OOIIT). boranuueckue caapl U
300JI0TUYECKHUE TTApPKH.
JdemoHcTpanuu

Tabnuib! u cxembl: «Oco60

OXPaHACMBIC ITPUPOAHBIC TCPPUTOPUN).

OobopynoBanme: hororpaduu
OXpaHSAEMBIX PACTEHUI U )KUBOTHBIX
Kpacnoit kauru P®, KpacHoi kauru
pervoHa

PackpbIBaTh coepxanue TEPMUHOB U
MOHATHI: COKpALIEHUE
O6ropazHoo0Opasusi, OXpaHa MPUPO/IbI,
0c000 OXpaHseMble TPUPOTHBIC
teppuropun (OOIIT), 6orannueckuit
call, 300JIOTUYECKHUN MapK.
XapakTepu3oBaTh INIAHETAPHYIO POJIb
pPacTeHUN U )KUBOTHBIX.

[IpuBOAUTH MPUMEPHI IPSMOTO U
KOCBEHHOT'O BO3JICHCTBHSI YEIOBEKA
HAa pAaCTUTEIIbHBIA U )KUBOTHBIN

MHUp.

XapakTepu3oBaTh IPUHIUIIBI
«BcemupHOM cTpaTeruy OXpaHbl
IPUPOABD.

[lepeuncnsiTb 0COOEHHOCTH pa3IMUHBIX
OOIIT.

[IpuBoauts npumepsr OOIIT,
PacCIOJIOKEHHBIX B CBOEH MECTHOCTH.
Jlokxa3bIBaTh Ha IPUMEPAX ONACHOCTh
COKpalIeHus OUO0JIOTUYECKOTO
pazHooOpasus 3emiu.

[IpuBOIUTH IPUMEPHI PEAKUX U
MaJIOUMCIIEHHBIX BUJIOB PACTCHUM U
’)KUBOTHBIX CBOE€M MECTHOCTH,
3aHECEHHBIX B KpacHbIe KHUTH
pernonoB u KpacHyro kaury PO
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11.3

Panmonanenoe
MIPUPOIOTNIOJIB30BAHUE
Y YCTOMYUBOE
pa3BUTHE

OCHOBHBIE TIPUHITUIIBI YCTOHIHBOTO
Pa3BUTHS YEIIOBEUYCCTBA U TIPUPO/IBL.
PanmonansHOE IPUPOAOTIONH30BAHNE
U COXpaHCHUE OMOJIOTHYECKOTO
pazHooOpasus 3eMiIy.

OO0mme 3aKOHOMEPHOCTH
r100aTBHBIX YKOJOTHYECKUX
Kpu3ucoB. OcoOEHHOCTH
COBPEMEHHOT'0 KPHU3HCa U €r0
BEPOSTHBIC MTOCIICCTBHS.

Pa3BuTHE METO0B MOHUTOPHHTA
Pa3BUTHS OIMACHBIX TEXHOTCHHBIX
IIPOIIECCOB.

Cucmemnvie ucciedosanus nepexood
K pecypcocbepezaiowell u
KOHKYPEHMOCNOCOOHOLL dHepeemuKe.
buonoeuuecxoe pasnoobpaszue u
ouopecypcol. Hayuonanvnoie
uHgopmayuorHvle cucmemsl,
obecneyusarowue 00Cmyn

K UHopmayuu no cocmosHuio
OMOENbHBIX U008 U IKOCUCTIEM.
OcHo8bl d9KOpeadburumayuu 3K0CUcmem
u cnocobo8 6opvovI

¢ OUONOBpeIHCOCHUAMU.
Pexoncmpyxkyus mopckux u Hazemuwix
9KOCUCTEM.

PackpriBath copepkaHue TEPMUHOB U
MIOHATHUM: palliOHATBLHOE
MIPUPOJIOTIOIb30BaHUE, YCTOMYMBOE
pa3BUTHE, IPUPOJIHBIE PECYPCHI,
DKOJOTHYECKHUH CIIC]I.

XapaxkTepu3oBaTh OCHOBHBIE TPUHIIUTIBI
YCTOMYMBOT'O Pa3BUTHUS YEIOBEYECTBA U
MPUPOJIBL.

OnuceIBaTh HEMCUEPIIAEMbIE U
rcueprnaeMble MPUPOIHBIE PECYPCHI,
MOAYEPKUBAsi OTHOCUTEIIBHOCTh
HEUCYEPIIAEMOCTH MTPUPOIHBIX
PECYpPCOB; XapaKTepU30BaTh MIPOIIECCHI
WX BO3HUKHOBEHUSI U YCJIIOBUS CPEJIbI,
MIPUBO/IAIINE K X (POPMUPOBAHMIO.
PackpeiBaTh npo06sieMbl pallMOHAIBHOTO
MIPUPOJIOTIOIB30BAHUS U HAXOAUTH MyTH
UX PEIICHUS
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JemoHCcTpauumn
Tabauusl u cxeMsbl: «Moaeau
YIIPABIISIEMOTO MUPA»

HToro 4yacoB o Teme 6
PeszepBHOE Bpems 8
OBUIEE KOJIMYECTBO 102

YACOB I10 I[TPOI'PAMME
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