INOACHUTEJIBHAA 3AIITMCKA

[Iporpamma o Guosioruu Ha ypoBHE cpeHero oouero oopazoBanus pazpadboraHa
Ha ocHOBe PenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «0O6 ob6pazoBanuu
B Poccumiickoii ®enepanuny, ®I'OC COO, Konnenuuu mnpenojaBaHus y4eOHOTO
npeaMera «buonorus» M OCHOBHBIX MOJIOKEHUU (enepaibHON paboueil mporpaMMel
BOCITUTAHUSI.

YueOusiit npeamet «buonorus» yrnyonaéuaoro ypoBus uzydenus (10—11 kmaccsr)
SBIISICTCS. OJHUM M3 KOMIIOHEHTOB TNpeaMeTHou obnactu «EcTecTBEeHHO-HAYUYHBIC
npeametb». CornacHo nonoxeHussM ®I'OC COO npoduiibHble yuyeOHBIE TPEIMETHI,
M3yJaeMbIe Ha YTITyOJIEHHOM ypOBHE, SBIISIOTCS ciocoOoM nuddepeHnumanu o0ydeHus
Ha YPOBHE CPEJIHEro 00IIero oOpa3oBaHUsl U MPU3BAHbI OOECIIEYUTh MPEEMCTBEHHOCTh
MEXy OCHOBHBIM OOIINM, CPEHUM OOIIUM, CPETHUM NPO(heCCHOHATBHBIM U BBICIITUM
oOpa3zoBaHueM. B TO ke BpeMsi KaKIblii U3 3TUX Y4YEOHBIX MPEAMETOB JIOJKEH OBITh
OPUEHTHUPOBAaH Ha MPHOPUTETHOE pEIICHHE O00pa30BaTENIbHBIX, BOCIUTATEIBHBIX
W Pa3BUBAIOIIMX 3a/a4, CBSI3aHHBIX C MpoQopUEHTalMe OOydalmmxcs WU
CTUMYJIMPOBAaHUEM HMHTEpECAa K KOHKPETHOM O0JacTH HAay4YHOTO 3HAHMS, CBSI3aHHOTO
c Obuosoruei, METUIIUHON, SKOJIOTUEH, ICUXOJIOTUEH, CITIOPTOM UJIM BOEHHBIM JIEJIOM.

[Iporpamma mo Ouosiormu JA€T MNPEJCTAaBIEHUWE O LEIU M 3aJadax H3y4YeHHs
yueOHoro npeamera «buosorus» Ha yriyOJaEéHHOM ypOBHE, OIpenesseT 00s3aTenbHOoe
(MHBapuaHTHOE) TPEAMETHOE COJEP)KAHME, €r0 CTPYKTypUPOBAHHME MO pasleiaMm u
TEMaM, paclpelesieHue IO KJaccaM, PEKOMEHIYET MOCIeI0BaTENbHOCTh H3YyUYEHHUS
y4eOHOTo MaTepuaia ¢ y46TOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKH
y4eOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEW oOywaromuxcsi. B mporpamme
no OWOJIOTMM pEeaJu30BaH MPUHLMUI TPEEMCTBEHHOCTH C H3y4YE€HHEM OWOJIOruu
HAa YypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHus, Onaromaps YeMy MPOCMaTPUBAETCS
HalpaBJI€HHOCTh ~ HA  TOCIENyloulee  pa3BUTHE  OHMOJOTMYECKUX  3HAHMI,
OPUEHTHPOBaHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOIO MHUPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIIJIEHUS, MPEACTABICHUN O 3J0POBOM 00pa3e *U3HU, HA BOCIIUTAHUE
OEpeKHOTO OTHOIICHUS K OKpY-Karollew mpupoiHoi cpene. B nmporpamme o 6uonoruu
TaK)K€ TOKa3aHbl BO3MOXKHOCTH Yy4eOHOro mnpeamera «buosorus» B peamu3aiuu
tpeboBannit PI'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM, METANpEeIMETHBIM H
MPEAMETHBIM pe3yibTaTaM 00y4deHUss U B (OPMHUPOBAHWM OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEJIIbHOM  ACSATENBHOCTH  OOYYalOIIMXCS IO  OCBOGHHIO  COJEpKaHUS
OMOJIOTMYECKOT0 00pa30BaHus Ha YPOBHE CpEIHEro 00111ero oopa3oBaHusl.

VYueOupiii mpeamer «buonorus» Ha ypoBHE CpEemHEro oO0Iero oOpa3oBaHUS
3aBepIlaeT OMOJIOrMYEeCcKoe 00pa3oBaHUE B LIKOJE M OPUEHTUPOBAH HAa PACIIUPEHUE U
yrayOjeHue 3HaHui OOydaromIuxcst O >KUBOW HPHUPOAE, OCHOBaX MOJICKYJSPHON H
KJIICTOYHON OHOJIOTHH, SMOPHOJIOTUM W OHOJIOTMHM pPa3BUTHS, T'CHETHUKH, CEJICKIIUH,
OMOTEXHOJIOTUH, SBOIIOLMOHHOTO YUYE€HHUS U SKOJIOTHUH.

Nzyuenne yueOHoro mnpeamera «buonorus» Ha yrIyOJIEGHHOM  YpOBHE
OPUMEHTHUPOBAHO Ha TMOATOTOBKY OOyYalolUXCsi K TOCIEAYIONIEMY MOJYYEHHUIO
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OMOJIOrHUecKOro 00pa3oBaHus B By3aX M OPraHU3aIUsIX CPEAHET0 MpodhecCHOHATBFHOTO
obpazoBanus. OCHOBY €ro coAep X aHHsl COCTaBISET CUCTEMAa OMOJIOTMYECKUX 3HAHMM,
MOJyYEHHBIX TPH H3y4YEeHUU OOYYaIOIIMMHUCSA COOTBETCTBYIOIIMX CHCTEMATHUYECKUX
pa3ziesoB OMOJIOTHH HA YPOBHE OCHOBHOTO 00mero oopasosanus, B 10—11 kmaccax atu
3HaHUS NOJy4yaroT pa3BUTHE. Tak, paclIUpeHbl U yriayOieHbl OMOJIOTMYECKUE 3HAHUS
O pacTeHusX, >KUBOTHBIX, TIpuOax, OakTepusax, OpraHU3ME 4YEJIOBEKa, OOIIUX
3aKOHOMEPHOCTSIX JKU3HM, JOMOJHUTEIBHO BKIIOUEHBI OHOJIOTUYECKUE CBEICHUS
IPUKIIAJHOTO U TOUCKOBOI'O XapaKTepa, KOTOPhIE MOKHO MCIOJIb30BaTh KaK OPUEHTHUPHI
JUIS TIOCTIeyIo1ero Beidopa npodeccun. Bo3amoxHa Takyke HHTErpalys OMOIOTHUECKUX
3HaHUH C COOTBETCTBYIOIIMMHU 3HaHUSIMU, IOJyYEHHBIMU O0YYaOIUMHUCS IPU U3yYEHUU
bu3uKK, XUMUH, reorpapuu 1 MaTeMaTHKH.

Crpykrypa mnporpaMMbl 10 OHOJIOTUM OTpakaeT CHUCTEMHO-YPOBHEBBI U
HBOJIFOLIMOHHBIN MOIXOAbl K U3ydyeHUt0 Onosoruu. CorinacHo UM, U3y4aroTcs CBOMCTBA
U 3aKOHOMEPHOCTH, XapaKTEepPHBIE ISl AKUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3alluH,
HBOJIIOLIMM OPTraHMYECKOT0 MHUpa Ha 3eMiie, COXpaHEHHs OMOJIOTUYECKOTO Pa3HO00pasusl
aHeTsl. Tak, B 10 kimacce u3y4aroTcs OCHOBBI MOJIEKYJISIPHOW U KJIETOYHOM OMOJIOTHH,
AMOpPHUOJIOTUM W OWOJIOTMM Pa3BUTHS, TEHETUKU U CEJIEKUUH, OUOTEXHOJOTUU U
CUHTETUYECKON OHMOJIOruM, aKTyaJIM3UPYIOTCS 3HAHUS OOydYaromMXcs Mo OOTaHMKE,
300JI0TUH, aHATOMUH, (PU3HOJIOTUHU YesoBeka. B 11 kiacce u3y4yaroTcsi HBOTIOIIMOHHOE
y4eHHE, OCHOBBI 2KOJIOTHH U yUeHHEe 0 Ouocdepe.

VYyeonsiii npeamMer «buosiorus» npu3BaHa 00€CEUYUTh OCBOCHHE 00YyYarOIUMUCS
OMOJIOTMYECKUX TEOPUN M 3aKOHOB, MJIEH, MPUHIMIIOB M MPaBHIJI, JIeXKAIIUX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HayYHOM KapTUHBI MHpaA, 3HAHUM O CTPOCHHH,
MHOT000pa3M W OCOOCHHOCTSX KIIETKH, OpraHW3Ma, TMOMYJISIHH, OHOICHO3a,
HKOCUCTEMBI, O BBIAAIOIIMXCS HAYYHBIX JOCTH)KEHUSX, COBPEMEHHBIX HCCIIEIOBAHMSIX
B OMONOrMM, NPUKIATHBIX acleKTax OWOJIOTMYECKUX 3HaHMW. [l pas3Butus u
MOJJICpKAHUS UHTEpeca 00yJaronuxcsl K OMOJIOTHH HapsAy CO 3HAYUTEIbHBIM 00bEMOM
TEOPETUYECKOr0 Marepuaja B COAEPKaHUU MPOrpaMMbl IO OHMOJIOTUU MPETyCMOTPEHO
3HAKOMCTBO C MCTOPHEN CTAaHOBJIEHHS W Pa3BUTHUS TOM WM MHOM 00iacTu OMOJIOTHUH,
BKJIAZIOM OTEUYECTBEHHBIX U 3apyOeXHBbIX YUY€HBIX B pEIICHHE Ba)KHEHIINX
OMOJIOTMYECKUX U IKOJIOTHUECKUX MPOOIIEM.

Lens uzyuenuss ydeOHoro mnpeamera «buonorus» Ha yriayOnéHHOM ypOBHE —
OBJIaJICHHE O00YYarOUMMUCA 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIBLHON OpraHu3aluu
YKUBBIX CUCTEM PA3HOI0 paHra U MpUOOPETeHHE YMEHHUM HCIOJb30BaTh ATH 3HAHMS
B (opMupoBaHMM UWHTEpeca K OINpeAeN€HHOM o0snactd npodecCuoHaNbHON
NesATEeIbHOCTH, CBS3aHHOM ¢ OWoJiorMel, WM K BBIOOPY Yy4eOHOro 3aBelCHUs
JUTSL IPOAOJIKEHUST OMOJIOTUYECKOT0 00pa30BaHMsl.

JlocTukeHue 1enu u3ydeHus: yueoHoro npeamera «buonorus» Ha yriyOJl€HHOM
YpOBHE 00ecreunBaeTCs PelIeHUEM CIEAYIOMIMX 3a/1ay:

OCBOEHHE OOYYarOIIMMHCA CHUCTEMbl OHOJIOTUYECKUX 3HaHUH: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOpHsIX, KOHUEMNIMSAX, THUIOTEe3aX, 3aKOHaX, 3aKOHOMEPHOCTIX U
npaBuiax, COCTaBIIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHpa;
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O CTPOEHWUH, MHOTO00Opa3MM W OCOOCHHOCTSAX OHMOJIOTMUECKHX CHCTeM (KJIETKa,
OpraHu3M, MOMYJISINs, BUJ, OMOTEOIeH03, Onocdepa); 0 BBIIAOIMIMUXCA OTKPBITHIX U
COBPEMEHHBIX MCCIICIOBAHUSAX B OMOJIOTHY;

O3HAKOMJIEHHE OOy4Yalnuxcsi ¢ METOJaMU TO3HAHUS JKUBOM  IPHUPOJIBL:
WCCIIEIOBATEILCKIMU METOJAaMH OMOJIOTUYECKUX HAayK (MOJEKYJSIPHOW M KJIECTOYHOM
OMOJIOTUH, SMOPHUOJIOTHHN ¥ OMOJIOTUH PAa3BUTHS, TCHETUKH U CEJICKIIUU, OMOTEXHOJIOTHUHI
1 CHHTETHYECKOI OMOJIOTHH, ITAJICOHTOJIOTHH, SKOJOTHH ); METOJIaMH CaMOCTOSTESILHOIO
MIPOBEICHMS OMOJIOTHIECKUX MCCIICIOBAaHUH B 1abopaTOpuu U B pupojie (HaOIoACHHE,
U3MEPEHUE, SIKCIIEPUMEHT, MOJICTTUPOBAHNUE);

OBJIAJICHUE 00yyYaroIUMUCS YMEHUSIMU: CaMOCTOSITEIBHO HaXOJIUTh,
aHAMM3UPOBaTh W HCIOJB30BaTh OWOJOTHYECKYI0 HH(POPMAIUIO; TOIH30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTHEN W CHMBOJIMKOM; yCTaHABIMBATh CBSI3b MEXAY
pa3BUTHEM OMOJIOTUU U COLUAIBHO-KOHOMUYECKUMH U HKOJOTHUUECKUMHU MpodieMamMu
YeJI0BEUECTBA; OILICHMBATh IIOCICACTBUS CBOCH JICITEIBHOCTH II0 OTHOIICHHUIO
K OKpYXaroIle MpUpoHON cpejie, COOCTBEHHOMY 3/I0POBBIO U 3JJ0POBBIO OKPYKAIOIIUX
Jaofed; OOOCHOBBIBATH MW COOMIOAATH MeEphl NPO(PHIAKTUKA  HMH(PEKIHMOHHBIX
3a00JieBaHMM, TMpaBWia TMOBEACHUS B MPUPOJE M oOecreueHus O0e30MacHOCTH
COOCTBEHHOW J>KU3HEJEATENIbHOCTU B YPE3BBIYAWHBIX CHUTYalUsAX MPUPOJHOTO U
TEXHOTE€HHOTO XapaKTepa; XapaKTEepU30BaTh COBPEMEHHBIC HAyYHBIE OTKPBITHS
B 00J1acT! OMOJIOTHH;

pa3BUTHE Y OOYYAIOIIMXCS MHTEUICKTyIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
B IIpOlleCCE€ 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMH U  COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OMOJIOTMM, pelIaeMbIMU €10 TpoOJieMamMu, METO0JOTUEH
OMOJIOTMYECKOTO HCCIICIOBaHMS, IPOBEJICHHUS DSKCIICPUMEHTANBHBIX HCCIICIOBAHHM,
pelieHrus OMOJIOTMYECKMX 3aJlady, MOJICIMPOBaHUSI OUOJOTUYECKUX OOBEKTOB U
MPOIIECCOB;

BOCIIUTAHUE y 00YUYaIOIIUXCSl IEHHOCTHOTO OTHOIIEHHUS K YKUBOW MIPUPOJIC B LIEJIOM
U K OTICTbHBIM €& OO0BeKTaM W SBICHHUSIM,; (OPMHUPOBAHHUE IKOJIOTHUYSCKOM,
IF€HETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTypbl MOBEACHUS B MPUPOJE; HUHTETpallUU
€CTECTBCHHO-HAYYHBIX 3HAHUH;

puoOpeTeHUE 00yYarOIIMMUCS KOMIIETEHTHOCTH B palMoHaJIbHOM
MIPUPOJIOTIOIB30BaHUU (COOIO/ICHUE TPaBWJI TOBEJICHUSI B MPUPOJE, OXPaHbl BUIIOB,
IKOCHUCTEM, OMOC(Ephl), COXpaHEHUU COOCTBEHHOTO 3/TOPOBbSI U 37J0POBbS OKPYKAIOIINUX
monen (cobmoaeHuss Mep npoduiakTUKU 3a00JeBaHul, oOecrieueHue Oe30MacHOCTH
KUBHEJEATECIbHOCTUY B YPE3BBIUYAWHBIX CUTYallUSIX TPUPOJHOTO M TEXHOTEHHOTO
XapakTepa) Ha OCHOBE WCIOJb30BaHMUS OWOJOTMYECKUX 3HAHUW ©W  YMEHUHU
B IIOBCEJIHEBHOM JKU3HU;

CO37IaHUE YCIIOBUUM JJIT OCO3HAHHOTO BBIOOpA OOYYArONIUMUCS WHIWBHIYyaIbHOU
oOpa3oBaTenbHOI TPaeKTOPUH, CIOCOOCTBYIOLIEH MOCJEIYIOLIEMY
poeCCUOHAIBHOMY CaMOOIPEICIEHUI0, B COOTBETCTBUU C WHAUBUIYyaTbHBIMU
HHTEepecaMH U MOTPEOHOCTSIMHU PETHOHA.

OO611ee Ynciio 4acoB, pEKOMEHAOBAHHBIX VISl M3YYEHUs OMOJIOTHH Ha YIi1yOJIeHHOM

ypoBHe, — 204 gaca: B 10 xnacce — 102 gaca (3 yaca B Henemo), B 11 knacce — 102 gaca
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(3 yaca B Henelo).

Ot0op opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOydeHUs OHOJOTHH
OCYILIECTBISIETCS C Y4€TOM cCHeuu(UK ero CoAepKaHusg U HAIpPaBICHHOCTU
HAa TMPOJOJDKEHHE OMOJOrMYecCKOro o00pa3oBaHUsS B OpPraHM3alUsaX CpPEIHETO
po¢eCCUOHATBFHOTO U BBICIIEr0 00pa30BaHMUA.

OO0s13aTeNbHBIM YCIIOBUEM TPU OOY4YeHHHM OWMOJOTHH Ha YIriayOJIEHHOM YPOBHE
SBISIETCA TPOBEJCHHE JaOOpaTOPHBIX M MpakTHueckuxX pabot. Takke yuactue
o0y4aromuxcss B BBIINOJHEHWU TMPOEKTHBIX U y4eOHO-MCCIeI0BaTeIbCKUX padoT,
TeMaTHKa KOTOPBIX OMpENEseTCs] YYUTEJIeM Ha OCHOBE HMEIOLIUXCS MaTepHalbHO-
TEXHUYECKUX PECYPCOB M MECTHBIX IPUPOIHBIX YCIOBHIA.

COJEPXAHUE OBYUYEHUA

10 KJIACC

Tema 1. bBuoJsiorust kKak Hayka

CoBpemeHHass OuoOJIOrMsi — KOMIUIEKCHas Hayka. KpaTkas uctopus pa3BUTHS
ouonoruu. buonoruueckue Hayku U u3ydaeMble UMH MpoOiaeMbl. DyHIaMEHTANIBHEIE,
MPUKJIAHBIC U TTIOMCKOBBIE HAYYHBIE UCCIIEAOBAHUS B OMOJIOTHH.

3HaueHue Ouoiorud B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOU
kaptuHbl Mupa. IIpodeccum, cBsizaHHbIE ¢ Ouonorueil. 3HaueHWe OUOJOTUU
B IPAaKTUYECKOM JESATEIbHOCTH YEJIOBEKAa: MEIUIIMHE, CEJIbCKOM  XO35HCTBE,
MPOMBIILJICHHOCTH, OXPaHE MPUPO/IBI.

JleMoHCTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunne#t, K.b. Jlamapkx, Y. JlapBuH,
Y. T'apsen, I'. Mennens, B.M. Bepuaackuii, W.II. IlaBmoB, WN.U. MeuyHukoB,
H.U. BaBunos, H.B. Tumodeer-PecoBckuii, [[x. Yotcon, @. Kpuk, [[.K. bensies.

Tabmuubr u cxembl: «CBsi3b OMOJIOTMM C JpYrUMU  Haykamuy, «Cucrema

OMOJOTUYECKUX HAYK.

Tema 2. JKuBble cUCTeMBbI U MX H3y4YeHHE

XKuBble cucTeMbl Kak mpeameT uzydeHus omosiornu. CBONCTBA KHBBIX CUCTEM:
€OIUHCTBO XUMHUYECKOIO COCTaBa, JHCKPETHOCTh M LEJIOCTHOCTh, CJIOXHOCTh U
YIOPSAI0YEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPTaHU3aLIMs, CAMOBOCTIPOU3BEACHNUE,
pa3apaXKuMOCTh, U3MEHUYUBOCTD, POCT U PA3BUTHE.

YpOBHHM OpraHu3alMy >KUBBIX CUCTEM: MOJICKYJISPHBIN, KJICTOYHbBIM, TKAHEBBIN,
OpraHU3MEHHbIN, TOMYJISLIUOHHO-BUAOBON, SKOCHUCTEMHBIN (OMOreOleHOTUYECKUA),
ounochepnsnrit. [Ipormeccsl, mMpoucXoasire B KUBbIX cuUcTeMaX. OCHOBHBIE MPU3HAKU
kuBoro. JKu3Hb kak ¢opma cyliecTBOBaHUs MaTtepuu. Hayku, u3ydaromiue >KUBbIC
CHUCTEMBI Ha Pa3HbIX YPOBHSAX OPTaHU3ALMH.

N3yuenune xuBbIX cucteM. MeTonbl Ouonornueckod Hayku. HaOmronenwe,
M3MEpPEHHUE, SKCIIEPUMEHT, CHUCTEMAaTu3alusd, MertaaHanu3. [loHsaThe o 3aBUCHUMON U
He3aBUCUMOM nepemeHHOM. [lmanupoBanue skcnepumenta. [locraHoBka M mpoBepka
runote3. HyneBas rumorte3a. I[loHsTue BBIOOPKM W €€ JTOCTOBEPHOCTh. Paz0poc
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B Ouonornueckux AaHHbIX. OllEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaTOB.
[IprunHbBI UICKKEHUS PE3YIbTATOB IKCcTIepuMeHTa. [IOHATHE CTaTUCTUYECKOTO TECTA.
JleMmoHCTpanuu
Tabmuiel 1 cxembl: « OCHOBHBIE MPHU3HAKU KU3HNY», «BUOJOTUUECKHUE CUCTEMBI»,
«CBoiCcTBa XKHUBOM MaTtepum», «YPOBHU OpPraHU3ALMHU KUBOU MpUpOAb», «CTpoeHUe
JKUBOTHOM KIIETKW», «TKaHU IKUBOTHBIX», «CHCTEMBbl OpPraHOB YEJIOBEYECKOTO
opranuzmay, «buoreorneHos», «buochepa», «MeTo1bl U3YUEHUS KUBOW MPUPOIBIY.

Oo6opynoBanue: 1adopatopHoe 000pyI0BaHUE /ISl IPOBEACHMS HAOIIOICHUH,
U3MEPEHUN, JKCIIEPUMEHTOB.

[IpakTuueckas pabota

«HMcnonp30BaHue pa3InYHBIX METOIOB IIPU U3YUEHUHN KUBBIX CHCTEM).

Tema 3. BuoJiorusi KJIeTKH

Kietka — cTpyKTypHO-(YHKUHMOHANIbHAS €AUHHUIA >KUBOro. VcTopus OTKpBITHS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas reopus (T. [lIBann, M. [Ineiinen,
P. BupxoB). OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOW KIIETOYHOU TEOPHH.

MeToabl MOJIEKYJSIPHOM U KJIIETOYHOM OMOJIOTUU: MUKPOCKOIHUA, XpoMaTorpadus,
aneKkTpodope3, METOJ MEUYEHBIX aToMOB, Iu(depeHunaIbHOE LEHTPUGYTHUPOBAHUE,
KyJIbTUBUPOBAaHUE KJIETOK. M3yuenue ¢ukcuposanuvlx Kiemox. IEKTPOHHas
MUKpockonus. Kongokanvnas mukpockonus. Bumanvnoe (npudsicusnennoe) uzyuyenue
KJIeMmOK.

JleMoHcTpanuu

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

Tabmuiet 1 cxeMbl: «CBETOBOM MUKPOCKOID, «IJNEKTPOHHBIA MUKPOCKOI,
«HMcTopus pa3BUTHS METOIOB MUKPOCKOITAW.

OOopynoBaHue: CBETOBOM  MHUKPOCKON, MHUKPOMNPENapaThl  pPacTUTENbHBIX,
YKUBOTHBIX U OAKTEPUAIbHBIX KJIETOK.

[IpakTHUyeckas paborta

«3yyenrue MeToMOB KJIETOUHOM Ouosioruu (xpomartorpadus, snexTpodopes,
muddepennmnansuoe neHTpudyruposanue, [1LIP)».

Tema 4. XumMnuyeckasi OpraHu3anus KJIeTKH

XUMHYECKUN COCTAB KIIETKU. MaKpo-, MUKPO- 1 YIIbTPaMUKPOIJIEMEHThI. Bosa u e€
poib Kak pACTBOPUTENS, pearcHra, Yy4acTUE B CTPYKTYpPHUPOBAaHUU  KIIETKH,
Terioperyisiuud. MuHepajgbHble BEUIECTBA KIETKH, UX OHoJoruyeckas pojb. Ponb
KaTHOHOB M aHWOHOB B KJIETKE.

Opranuyeckne  BelleCTBAa  KIETKW. buosiormdyeckne mnoJuMmepsl.  benkwn.
AMUWHOKUCIIOTHBINH cocTaB OenkoB. CTpyKTyphl OelkoBOM MoJekyibl. llepBuunas
CTpPYKTypa OeJika, IenTUHas CBsI3b. BTOpuyHas, TpeTuyHas, 4eTBEPTUUHAS CTPYKTYPHI.
Henarypanus. CsoiictBa OenkoB. Knaccudukamus 6enkoB. buosiorndyeckue QyHKINH
0enkoB. [lpuonul.

VYrneBoapl. MoOHOcCaxapuabl, IHCAXAapUIbI, OJUTOCAXAPUIBl W IOJUCAXAPUBIL.
OOmumii IaH cTpoeHus U (PU3MKO-XUMUYECKHUE CBOMCTBA yriieBoJioB. buonornueckue
(GyHKUIHUU YTIEBOOB.



Jlumunel. T'wapodunbHo-TUapOdoOHBIE cBoiicTBa. Kiaccudukamms numnuaos.
Tpurmunepunbl, hochoIUH B, BOCKH, CTEPOUILI. bruonornueckue GyHKIMA JTATTAIOB.
OOmue cBoiicTBa OWONOrMYECKUX  MeMOpaH —  TEKy4ecTb, CHOCOOHOCTb
K CaMO3aMbIKaHUIO, TOJYIIPOHHUIIAEMOCTb.

Hyxneunoseie kucnorel. JHK u PHK. CrpoeHne HyKIE€MHOBBIX KHCIOT.
Hyxneorunsl. [Mpuniun kommiementapuoctu. [Ipasuno Yapradhda. Crpykrypa JHK —
NBOMHAs crinpanb. MectonaxoxaeHue u Ouonornyeckue ¢pynkuuu JJHK. Buger PHK.
Oynkiuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makposprudueckue cBszu B Mojekyiae ATO.
buonornueckue @ynkinuu ATO. BoccTaHOBIEHHBbIE MEPEHOCUUKH, HX (DYHKIIUU
B KJeTke. /[pyeue uyxaeosuompugpocpamor (HT®). CexBernupoBanue JIHK. Memoowi
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CtpykTypHass Ouosiorusi: OMOXMMHUYECKHEe U OuodundyecKkue UCCIeI0BAHUS
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OMOMONEKyI. Moodenupoganue cmpyKkmypul u
dyukyull o6uomonexynr u ux xKomniexcos. Komnvromephwviii ouszaiin u opeanuueckuil
cuHme3s OUOMOIEK) U UX HENPUPOOHBIX AHATIO208.

JleMoHcTpanuu

[Toprpetsr: JI. Ilonunr, k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Junarpammel: «PacnpeneneHne XUMHAYECKUX JJIEMEHTOB B HEKUBOW MPUPOAE»,
«Pacnipenenenne XMuMUYECKUX AJIEMEHTOB B KUBOU MIPUPOJIEY.

Tabmuubr u cxembl: «llepuoguyeckas TabnuIa XUMHYECKHUX HIIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOAbD»Y, «BemecTtBa B cocTaBe oOpraHu3MoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTyphl O€nKkoBOW MOJEKyNb», «CTpoeHHE MOJIEKYT
yraeBoAoBy, «CTpoeHue MOJIeKYyJl JUnuAoB», «HykiaenHoBbie KUCIOTH), «CTpoeHue
Monekyiasl ATO».

OO6opynoBanue: XUMHAYECKast TOCY1a U 000pyI0BaHHE.

JlaboparopHas pabora «OOHapyxkeHHe OCIKOB ¢ TOMOIIbI0 KauyeCTBEHHBIX
peaKIUii».

JlabopatopHas pabora «MccnegoBaHue HYKICHMHOBBIX KHCIOT, BBIICICHHBIX
U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIIUM KJIETKH

Tunsl  KJIETOK:  dyKapHOTHYecKass W  mHpokapuoTtuueckas. CTpyKTypHO-
(GyHKUIHOHATIBHBIE 00pa30BaHUS KJIETKH.

CrpoeHue mnpokapuoTHdeckond kJeTku. KiertouHas creHka OakTepuit u apXxeil.
Oco0OeHHOCTH CTpOEHUsl TeTepoTPO(HON M aBTOTPOPHON MPOKAPUOTHUECKUX KIIETOK.
MecTo 1 poJib MPOKAPHOT B OMOIIEHO3aX.

Crtpoenne u (YHKIIMOHHPOBAHHWE DJYKApUOTHYECKOW KieTku. [lmazmaTmdeckas
MeMmOpana (miazMaiemMma). CTpykTypa IUIa3MaTHYeCKOM MemOpaHbl. TpaHCHopT
BEII[ECTB 4Yepe3 IIa3MaTHUeCKylr0 MeMOpaHy: maccuBHBIA (auddysus, obierdéHHas
nuddys3us), akTUBHBIA  (TIEPBUYHBIA W BTOPUYHBIA  aKTHBHBIA  TPAHCIIOPT).
[Tomynponumaemocts MemOpanbl. PaGoTa HaTpuii-kaaueBoro Hacoca. OHAOLMUTO3:
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nuHOLUTO3, (aronuTo3. Ok3ouuto3. Kierounas crenka. CtpykTrypa W (QyHKUUU
KJICTOYHOM CTEHKHU PacTEHUM, IPHOOB.

Huromnazma. [utozons. [utockener. JIBwxkenwe 1uToriazMbl. OpraHOUIbI
KieTku. OgHoMeMOpaHHbIE OpPraHOWJbl KIETKHU: 3HaorazMaruyeckas cetb (JI1C),
anmapaT [onbIXu, JHU30COMBI, UX CcTpoeHne U (QyHKuMU. B3aumocBs3b
OJTHOMEMOpPAHHBIX OpraHouoB KieTku. CTpoeHHe TpaHyJISIpHOTO PETUKYIyMa.
Mexanuzm wnanpasnenus odenxoe 6 JIIIC. CunHTe3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHBIX MeMOpaH. ['majgkuii (arpaHyisipHbIA) 3HAOIMIA3MATHYECKUN PETUKYITYM.
CekperopHast ¢ynkuusa anmapata [onbmxu. Moougukayus 6Genkoe 6 annapame
Tonvoocu. Copmuposka 6enxos 6 annapame I on60xcu. TpaHCIOPT BEIIECTB B KJIETKE.
Bakyonu pactutenpHbix KieToK. Knerounsiit cok. Typrop.

[ToryaBTOHOMHBIE OPTaHOUBI KIIETKW: MUTOXOHJIPHUH, TUTACTUABL. [Ipoucxoscoenue
mumoxonopuii u naacmuo. Cumbuoeenez (K.C. Mepesckosckuu, JI. Mapeynuc).
Crpoenune u GyHKIIUHM MUTOXOHAPUN U TuTacTun. [lepBUuyHbIe, BTOPUYHBIC U CIOXKHBIC
WacTUAbl  (POTOCHHTE3UPYIOIIUMX  DYKApUOT.  XJOPOIUIACThl,  XPOMOIUIACTHI,
JIEMKOIUIACTHI BBICIINX PACTEHUN.

HememOpannbie opraHoujsl kieTku CrpoeHne M (QyHKIMH HeMEMOpaHHBIX
opraHouJioB kjieTku. Pubocomsl. [lpomescymounsvie gunamenmor. MukpoduiIaMeHTHI.
Axmunosvie mukpoguramenmsi. MBIIIEUHbIE KIETKU. AKmMuUHO8ble KOMNOHEHMbl
Hemblueunvlx kiemok. Muxkpotpyoouku. Knetounsiii nentp. CTpoeHuEe U JBUKEHHE
KIYTUKOB M pecHMYeK. MukporpyOoukn unuroruiasmel. Llentpuons. benku,
accoyuupoB8anHvle ¢ MUKpo@uiamenmamu u Mukpompyooukamu. Momopmvie 6eaxu.

Snpo. OOGosouka siapa, XpOMAaTWUH, KapUOILIa3Ma, SAPBINIKH, UX CTPOEHUE U
bynkuuu. SAnepHelii 6enkoBblid MaTpuke. [IpocTpaHCTBEHHOE PacoIOKEHUE XPOMOCOM
B UHTEpPa3zHOM sizipe. Jyxpomamun u cemepoxpomamut. beakn xpomMaTHHa — TUCTOHBI.
Jlunamuka s0eproti 060104KU 6 Mumo3se. A0epHvili mpancnopm.

Knetounsie BrmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK DJYKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHOM).

JleMoHcTpanuu

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

Tabnuibr 1 cxembl: «CTpOCHUE SYKAPUOTHUECKON KIETKN», « CTpOCHHE KUBOTHOM
KIETKN», «CTpOCHHE PACTUTEIHLHOU KIETKN», «CTpOCHNE MUTOXOHAPUNY, «SIpoy,
«CTpoeHHe TPOKapUOTUIECKON KICTKI.

OOopyoBaHME: CBETOBOM  MHKpPOCKON, MHUKpONpEenaparbl  pacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpETapaThl OaKTepruaIbHBIX KIETOK.

JlaGopartopHas pabota «M3yueHue cTpoeHus KIETOK pa3InyHbIX OPraHU3MOB.

[IpakTuyeckas pabota «M3yueHrne CBOMCTB KJIIETOUHOU MEMOpaHbD».

JlabopatopHas  pabora «lccinemoBanwe — 1UIa3MoiM3a M JIETIA3MOJIM3A
B PACTUTENBHBIX KIETKAX).

[IpakTndeckas pabora «l3ydeHue MABMKEHUS LUTOIUIA3MBI B PACTUTEIHHBIX
KJIETKaxX).

Tema 6. O0OMeH BellecTB U MPeBPallleHUE JHEPTUH B KJIeTKe



AccuMUISILIMS M TUCCUMWISILIUSL — J[B€ CTOPOHBI MeTabonu3ma. Tumbl oOmMeHa
BCIIIECTB: aBTOTPO(HBIA MW TreTepoTpOodHBIA. YdYacTHe KHCIOpoJa B OOMEHHBIX
nporeccax. JHepreTuueckoe obecreueHne KieTku: npespaiieHne AT® B 0OMEHHBIX
nporieccax. @DepMEHTAaTHBHBIA  XapakTep peakuil KJIETOYHOTO MeTaboJM3Ma.
depMeHTHI, UX CTpOEHHE, CBOWCTBAa U MexaHu3M neicTBusa. Kodepmentsl. OTnnuus
(GbepMEHTOB OT HEOPraHMYeCKHX KaTanu3aTopoB. benku-aktuBatopsl u OenKu-
UHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (PEpMEHTAaTHUBHBIX pEaKlUuid OT pa3IHMYHbIX
(hakTOpOB.

[lepBHUYHBIN CHHTE3 OPraHUYECKHUX BEUIECTB B KiIeTKE. POTOCUHTE3. AHOKCUEHHbILL
U oxcueenHwvll pomocunmes y oaxmepuil. Ceemocobuparoujue nuemMeHmol U NUSMeHmbl
peaxyuonHoz2o yenmpa. Ponb xioporutactoB B mporecce (ortocuHTe3a. CBeToBas u
TemHOBas (azbl. Domoovixanue, Cs., Cs-u CAM-munwvr homocunmesa. [IpogyKTUBHOCTD
dborocunTe3a. BiusHue paznuyHbIX (DAKTOPOB HA CKOPOCTh (DOTOCHMHTE3a. 3HAUCHUE
dboTocuHTE3A.

XeMocuHTe3. PazHooOpaszue OpraHu3MOB-XEMOCHHTETHKOB: HUTPU(ULHPYIOIINE
OakTepuu, Keyne300aKkTepuu, cepoOaKTEepuu, BOJOPOAHBIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3a.

AHaspoOHble opraHu3mbl. Buasl Opoxenus. IIpoaykTel OpoxeHuss U HX
UCIIOJIb30BAHUE  YEJIOBEKOM. AHa’pOoOHBIE  MHUKPOOPraHMU3Mbl  KaK  OOBEKTHI
OMOTEXHOJOTUM U BO30OYAUTEIN OOJIC3HEH.

AdpoOHBIE OpraHU3Mbl. JTallbl YHEPreTHdecKoro oomeHa. [loaroToBUTENBHBIN
sTan. [ ImKonn3 — 6ECKUCIOPOJHOE PACHIEIUIEHHE TITHOKO3bI.

buonornueckoe OkHCIEHHE, WM KIETOYHOE JAbIXaHue. Ponb MUTOXOHAPUI
B Ipoleccax Ouonornueckoro okucienus. ukinnyeckue peakuuu. OKUCIUTETBHOE
dbochopunupoBanue. Duepeus memopannoeo epaoueuma npomonos. Cumnmes ATD:
paboma npomonnot AT®-cunma3zwi. [IpenmyiiecTBa a3poOHOro MyTH 0OMEHa BEIIECTB
nepea aHadpoOHbIM. D(PPEKTUBHOCTH SHEPTETUUECKOTO OOMEHA.

JleMoHcTpanuu

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

Tabnuiel u cxembl: «DOTOCUHTE3», «IHEpreTuueckuit oomen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCUHTERY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYIOBaHWE JJISI TPUTOTOBJICHUS
MOCTOSTHHBIX W BPEMEHHBIX MUKPOIIPEIapaToB.

JlabopaTtopHas pabota «M3yueHue KaTaqTuTUYECKON AaKTUBHOCTU (HDEPMEHTOB
(Ha mpuMepe aMuiIa3bl UK KaTanasbl)».

JlabopatopHas pabora «3ydenne pepMEeHTAaTUBHOTO PACIICIIIICHUS TTIEPOKCUAA
BOJIOPO/Ia B PACTUTENBbHBIX U JKUBOTHBIX KJIETKAX).

JlabGoparopHas paboTa «CpaBHEHHE MTPOIIECCOB (POTOCUHTE3A U XEMOCUHTE3a.

JlabopaTopHas pabora «CpaBHEHHE MTPOILIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. Haciiencreennasi vHQpopManus u peajau3anus e€é B KJIeTKe
Peakunn wmatpuuHOro cuHte3a. I[IpyUHIUII KOMIUIEMEHTApPHOCTM B PEAKIUAX

MaTpUYHOTO CHHTe3a. Peann3anus HaciaeACTBeHHOW nuHpopMaluu. ['eHeTuyeckuil Ko,
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ero csoucrtsa. Tpanckpunuusa — marpuudslii cuaTe3 PHK. [IpuHnmnel tpanckpununm:
KOMILJIEMEHTAPHOCTh,  AHTUIAPAUIETbHOCTb,  ACHMMETPHUYHOCTD. Cospesanue
mampuynwix PHK 6 sykapuomuueckoii knemke. Hexooupyrowue PHK.

Tpancnauus u e€ stanbl. Yyactue TpancnopTHeix PHK B OuocunTeze Oenka.
VYcnoBus 6mocunresa 6enka. KonupoBanue aMuHokucinoT. Pois pubocom B OMocuHTE3E
Oenka.

Cospemennvie npeocmasnenus o cmpoeHuu 2enog. OpraHuszanus TreHoMa
y TMPOKApUOT W JYKApHOT. Perynsiuus akTUBHOCTH TE€HOB y MpokapuoT. ['mmortesa
onepona (®. XKako0, XK. Mano). Monexkyrapublie Mmexanuzmvl 3KCHpecCuu 2eHOo8
vy aykapuom. Ponv xpomamuna 6 pezynayuu pabomsi 2enos. Perynsiusi 0OMEHHBIX
npolieccoB B kiieTke. Kietounslit romeoctas.

Bupycel — HekinetouHbsie (OpMBI KU3HU W OOJMraTtHble mapasuThl. CTpoeHue
MPOCTBIX M CIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. KusHeHnHwill yuxi
JIHK-cooeporcawux supycos, PHK-codepocawux supycos, bakmepuogazos. Obpamnas
MPAHCKpUnyus, pesepmasa, unmezpasa.

Bupycubie 3a0oseBaHusi uesnoBeka, >KMBOTHBIX, pactenuit. CIIN, COVID-19,
COIMAJTbHBIE M MEAUIIMHCKHE TTPOOIIEMBI.

buoungpopmamura: ummeepayus u awanuz oOoavuux maccueos («bigdatar)
CMPYKMYPHBIX Ouo02udeckux oauHvlx. Hanomexuonoeuu 6 ouonoeuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobvt 00cmasku 1eKapcma.

JleMoHCTpanuu

[Toptpetsr: H.K. Komnbios, /.M. IBaHOBCKHIA.

Tabmuiel 1 cxeMmbl:_ «buocunTe3 Oenka», «l'eHeTnueckuir Kon», «Bupycw»,
«baktepuodarm.

[Ipaktuueckas padora «Co3anrue MOJIETTH BUPYCa.

Tema 8. 7Ku3zHeHHBI UK KJIETKH

Knerounsrit uki, ero nepuojsl U peryisiiusa. Muatepdasza u Muto3. OcoOeHHOCTH
IpOLIECCOB, TMpoTeKarmux B HHTepdaze. I[loAroTtoBka KIETKM K JICJICHUIO.
[IpecunteTndeckuii (MOCTMUTOTUYECKUM), CUHTETUYECKUNH W TMOCTCUHTETUYECKUI
(MpeMHUTOTUYECKUI) IEPUOIBI UHTEP(DA3BIL.

Marpuunbii cunte3 [JHK — penmmkanms. Ilpunnuner permmmkanun  JIHK:
KOMIUIEMEHTAPHOCTh, MTOJIYKOHCEPBATUBHBIN CUHTE3, AHTUIIAPAJUIEIbHOCTh. MEXaHU3M
pemmukanun JJTHK. Xpomocombl. CtpoeHne xpomocom. Tenomepsl M Tenomepasa.
XpOMOCOMHBIN Ha0Op KJIETKH — KapHOTUI. JIUITOMIHBINA W TaruIOWIHBIA HaOOpbI
xpomocoM. ['omonornynbie XxpoMocomsl. [10510BbIE XPOMOCOMBI.

Jlenenue knetkn —MuTo3. CTaiuu MUTO3a U TPOUCXOISAIINE B HUX MPOLECCHI. THUIIBI
MuTo3a. Kapnokunes u TUTOKMUHE3. bHOIornyeckoe 3HaueHue MUTO3A.

Perynsiuusa MUTOTHUECKOTO ITMKJIIA KIeTKHU. [IporpamMmmupyemast kietouHasi TuOesb —
arnonTo3.

Knerounoe sapo, XpoMOCOMBI, (YHKIMOHAlIbHAsE TE€HOMHKA. MexaHuzmul
npoaugepayuu, oughghepenyuposxu, cmapenus u cubenu kiemox. «L{ugpposas knemra» —
ouourpopmamuveckue mooeau QyHKYUOHUPOBAHUS KIIeMKU.



JleMoHcTpanuu
Tabmuipt u  cxeMbl: «KU3HEHHBIM IUKI KIETKW», «Murtosdyn, «CTtpoeHue
xpomocomy, «Pemmkanus JJHK.

O6opynoBaHKe: CBETOBOM MHUKPOCKOI, MUKpOIpenapaTsl: « MUTO3 B KIeTKax
KOPEILKa JIyKa».

JlaGopartopHas paboTa «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKPOTIPENapaTax.

JlaGopartopHas paborta «HaGmrogeHnne MuTo3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpENapaTax)».

Tema 9. CTpoenne n pyHKIMH OPraHU3MOB

buonorunueckoe pazHooOpaszue opraHu3moB. OTHOKIETOYHBIC, KOJIOHUAJBHBIC,
MHOI'OKJIETOYHBIE OPTAHU3MBI.

OcoOeHHOCTH CTPOEHHSA M KU3HEAEATEIbHOCTH OIHOKIJIETOYHBIX OPraHU3MOB.
bakrepun, apxeu, OAHOKJIETOYHBbIE TPUOBL, OJHOKJIETOYHBIE BOAOPOCIH, JPYrue
npoTUcThl. KoJIOHManbHbIE OPraHU3MBl.

B3anmocBsA3p yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI
opraHoB. OpraHusm Kak eInHoOe 1enoe. I'omeocras.

Tkanu pacreHuid. TUIBI pacTUTENbHBIX TKaHEW: oOpa3oBaTeibHas, MOKPOBHA,
IpOBOASIIAs, OCHOBHas, MexaHuueckasd. OcoOeHHOCTHM CTpoeHus, (QYHKUUH H
PACITOJNIOKEHMS TKAHEN B OPTaHaxX PaCTEHHM.

TkaHM KUBOTHBIX M YEJIOBEKA. THWIBI JKUBOTHBIX TKAaHEW: JSIHUTENIHAIbHASA,
COCIUHUTENbHAs, MbllIeyHas, HepBHas. (OcoOEHHOCTH CTpoeHUs, (GyHKUUHA U
PACIIOJIOKEHUS TKAHEN B OPraHaX KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M reHepaTUBHBIE OpraHbl pacTeHnd. Opranbl U CUCTEMBI
OpPTaHOB XUBOTHBIX U 4YeJIOBeKa. DyHKIIMU OPTraHOB U CUCTEM OPTaHOB.

Omnopa Tenma opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKUBOTHBIX. HapyHbIi u BHyTpeHHUU ckeneT. CTpOEHUE U THIIbI
COECIMHEHNS KOCTEMN.

JIBI>KEHME OpraHu3MOB. [[BHDKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOUIHOE,
KI'YTUKOBOE, pECHUYHOE. /[BUKEHNE MHOTOKJIETOYHBIX PACTEHUM: TPONIU3MbI U HACTHH.
JIBr>KeHMEe MHOTOKJIETOYHBIX KMBOTHBIX M YEJIOBEKA: MbIllIeyHas cucrema. Peduekc.
CkeneTHbIE MBIl U X padoTa.

IIntanue opranmsmos. [lornomenue BOABI, YIVIEKUCIOTO ra3a U MHUHEPaJIbHBIX
BEILIECTB pacTeHUsAMH. [IuTaHune >KMBOTHBIX. BHYTPHUIIOJOCTHOE M BHYTPHUKIECTOYHOE
nuuieBapenue. [Iuranre mo3BOHOYHBIX )KUBOTHBIX. OTAEIbI MUIEBAPUTEIBLHOTO TPAKTA.
[InmeBapurensHble xenessl. [IumeBapurenpHas cucteMa 4yeaoBeka.

JIpixanue opraHu3mMoB. JIpixanue pacteHui. Jpixanue >kuBOTHbIX. udy3us razon
yepes MOBEePXHOCTh KiIeTKkH. KoxkHoe npixanue. J[pixarenpHas mMoBEepXHOCTh. JKabepHoe
Y JIETOYHOE AbIXaHue. J[pIXaHWe MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOIIOLMOHHOE
YCIIO)KHEHUE CTPOEHHUs JETKUX IO3BOHOYHBIX >KMBOTHBIX. JlpIXaTeinbHas cHUCTEMaA
yernoBeKa. MexaHn3M BEHTWISLHMM JIETKUX y ITHLl M MIIEKONMTANOMX. Perymsanus
IObIxaHus. JIpIxaTenbHble 00BEMEL.

Tpancnopr BemecTs y Opraun3MoB. TpaHCIOPTHBIE CUCTEMBI paCTeHHN. TpaHcnopT
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BEIIECTB y >KMBOTHBIX. KpoBeHOCHass cucrema u €€ opranbl. KpoBeHOCHas cucrema
MTO3BOHOYHBIX )KMBOTHBIX U 4YesioBeka. Cep/ilie, KpOBEHOCHBIE COCYIbl U KpOBb. Kpyru
KpOBOOOpAIICHHS. DBOJIOIMOHHBIE YCIOKHEHHSI CTPOCHHS KPOBEHOCHON CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cep/iia u e€ perynsuus.

Brinenenne y opranu3MoB. Beinenenue y pacteHuid. BelaeneHue y jKMBOTHBIX.
CokpartutenpHbie Bakyoiau. OpraHsl BeiAeneHus. OUabTparus, CEKperus U 00paTHoe
BCACHIBAHME KaK MEXaHWU3Mbl padOTHl OpraHoB BbIeNeHUA. CBsA3b TOJOCTH Teja
C KPOBEHOCHOM W BBIICIUTEIBHON CUCTEMAMU. BBIIEICHNE Y TO3BOHOYHBIX KUBOTHBIX
u uesnoBeka. [louku. Ctpoenue u QpyHkunoHupoBanue Hegpona. OO6pa3oBaHre MOYH Y
YeJoBeKa.

3ammTa y OpraHu3MoB. 3alluTa y OJJHOKJIETOYHBIX opranu3MoB. Cropsl OakTepuii
Y LHUCTHl NPOCTEUIINX. 3allliTa Y MHOTOKIETOUYHbIX pacteHuid. Kyrtukyna. Cpencrsa
IMACCUBHOM U XUMHYECKOHU 3amIuThl. OUTOHIIUIBI.

3amura y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX MpOU3BOAHBIE. 3alvTa
opranusma ot 6osesHel. iMmyHHas cucreMa 4denoBeka. KIeTouHbI U rymMoOpaibHBIM
UMMYHUTET. BpoXa€HHbIl 1 npuoOpeTéHHblil cnenuduyeckuii UMMyHUuTeT. Teopus
KJIOHabHO-cenekTuBHOrO uMmmyHutera (I1. Opnux, ®.M. bepuer, C. Tonerana).
BocnanurenbHple OTBETBI OpraHU3MOB. Poiib BpOXKIEHHOIO MMMYHMTETA B Pa3BUTHU
CUCTEMHBIX 3a00JICBaHUM.

PaznipaxxumocCTh M perynsiuus y OpraHu3mMoB. Pa3apakxuMocTh y OJHOKJIETOYHBIX
oprann3MoB. Takcucsl. Pa3npaxxnuMocTs U peryisinus y pacTeHuid. PocToBble BemecTBa
Y UX 3HAYCHHUE.

Hepsuas cuctema u pediekTopHasi peryisius y >kuBoTHbIX. HepBHast cuctema u eé
OTZEJbl. DBOJIOUUOHHOE YCIOKHEHHUE CTPOCHUSI HEPBHOM CHUCTEMBI y >KMUBOTHBIX.
OTnenbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediiekc u pedaexkropHas ayra.
be3ycnoBHbIE U yCTTOBHBIE PEQIICKCHI.

['ymopanbHas perynsiius ¥ SHIOKPUHHASI CUCTEMA )KMBOTHBIX U 4YesoBeKa. JKemnessbl
SHJOKPUHHOM CHUCTEMBI U UX TOPMOHBI. JleHcTBME TOPMOHOB. B3anMOCBs3b HEPBHOU U
SHAOKPUHHOM cucTeM. [ unoranamo-runodusapHas cuctema.

JleMoHcTpanuu

[Toptper: N.I1. I1aBnos.

Tabmuiet u  cxeMbl:  «OJHOKJIETOYHBIE BOJOPOCIN», «MHOTOKJIETOYHBIC
BOoJIOpociny, «bakrepun», «IIpoctelimmey, «Opranbl IBETKOBBIX pacTeHUN, « CHCTEMBI
OpPraHoB TO3BOHOYHBIX >KMBOTHBIX», «BHyTpeHHee CTpoeHHMe HACEKOMBIX», «TkaHu
pactenuity, «KopHeBbie cucteMb», «CTtpoeHue ctedis», «CTpoeHue JIUCTOBOM
MJIACTUHKWY, « TKaHU )KUBOTHBIX», «CKeNeT uenoBekay, «lIuieBapurenbHas cuctemay,
«KpoBeHocHas cucrema», «/lpixarenpHas cucremay», «HepBHas cucremayn, «Koxay,
«MpbllieuHasi cucrteMa», «BblaenurenbHas CcUCTEMa», «DHIOKPUHHAs CHCTEMa,
«Ctpoenue Mbine», «MMmmynuter», «KumeunononoctHeiey, «(Cxema NUTaHUSA
pactenuit», «KpoBEHOCHBIE CUCTEMBI MTO3BOHOYHBIX KHUBOTHBIX», «CTPOCHUE THUIPHIY,
«Ctpoenue mianapun», « BHyTpeHHee CTpOeHHE J0KI€BOT0 uepBs», «HepBHas cucrema
peiO», «HepBHas cuctema msarymku», «HepBHas cucremMa NpECMBIKAIOIIUXCS,
«HepBnas cucrema ntuny, «HepBHasg cucrema muekonutaromux», «HepBHas cucrema
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yenoBekay, «Peduekcy.

O6opynoBaHHMe: CBETOBOW MHKPOCKOI, MHKpPOIpEnapaTbl  OJHOKJIETOUHBIX
OpPraHU3MOB, MUKPOIIpeNapaThl TKaHEH, pAKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX,
UTJIOKOKUX, KUBBIE IK3EMIUIAPhl KOMHATHBIX PACTEHHM, repOapur pacTeHUN pasHBIX
OTJENIOB, BIIAXHBIC TMpEnaparbl XUBOTHBIX, CKEJIETHl IMO3BOHOYHBIX, KOJUICKIIHH
O€CII03BOHOYHBIX JKMBOTHBIX, CKEJIET YeJOBeKa, OO0OpyIOBaHUE ISl JIEMOHCTPAIUH
MOYBEHHOTO U BO3JYIIHOTO MUTAaHUSI PACTCHUI, paCIICTTICHHUs Kpaxmaia U OeJIKOB Moj
neiicTBHEM (EepMEHTOB, O0OpYyIOBaHHE IJsl JEMOHCTPALMU OIMBITOB MO H3MEPEHUIO
KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHBIX JABMKEHUHN, MOJICIN TOJIOBHOTO
MO3ra pa3INyHbIX )KUBOTHBIX.

JlabopaTopHas pabora «/3yueHue TkaHel pacTeHHI.

JlabopaTopHas paborta «/3yueHue TkaHen KUBOTHBIX.

JlaboparopHas paboTa «/3ydeHue opraHoB IBETKOBOTO PACTEHUS.

Tema 10. PasmHokeHNe 1 pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHUSI OPraHU3MOB: Oecrosioe (BKJII0UYasi BET€TaTUBHOE) U MTOJIOBOE.
Bungel  Oecrnionoro  pa3MHOXKEHHS: IOYKOBaHHME, CHOPYJSALUs, (pparMeHTanus,
KJIOHUPOBAHHUE.

[TomoBoe pazmuoxkenue. [losoBbie kieTkH, niu rameTel. Meno3. Ctaauu Meiosa.
[loBenenne xpomocom B Menose. KpoccuHrosep. bronorndeckuii CMbICT MeH03a H
ITOJIOBOTO Mpouecca. Meno3 u ero MecTo B J)KU3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3zaponpimeBoe pasutue. ['ameroreHe3 y KMBOTHBIX. llomoBbIe Kemnes3bl.
OOpaszoBaHue W pa3BUTHE MOJIOBBIX KieToK. Crnepmarorene3 um oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OnonoTBOpeHHEe U AMOPHOHAJIBHOE  pa3BUTUE  KUBOTHBIX.  CrocoObl
OILTIOIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTreHorenes.

NHauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpPHOJIOTHS — Hayka
O pPa3BUTHH OPraHu3zMoB. Mopgocenes — o0Ha u3 21aBHLIX NPOOIEM IMOPUONOCUM.
Konyenyus mopgocenos u mooenu mopgoceneza. Craguum 3mMOpHOreHe3a KUBOTHBIX
(Ha npumepe unArymku). JpoOnenue. Tumbl apoGnenus. /Jemepmunuposanumoe u
HedepmuHuposanHoe opooaenue. bracmyna, munvt 61acmyn. OcoOEHHOCTH APOOTCHUS
MJIEKOMUTAIOIINX. 3apO/IbIIIEBbIE IMCTKU (TacTpyJIsaLus). 3aKiaika OpraHoB M TKaHeH 13
3apOJBIIIEBbIX JUCTKOB. B3anMHOE BIMAHME YacTeld pa3BUBAIOLIEIOCS 3apOJIbIIa
(oMOpuoHasibHAasT MHAYKIMS). 3aKiajika TUlaHa CTPOEHUSI KUBOTHOTO KaK pPe3yJbTar
UEepapXUYeCKUX B3aUMOJECHCTBUIA TIeHOB. BiusHue Ha 5>MOpUOHANBHOE pa3BUTHE
pa3InyHbIX (PAaKTOPOB OKPYKAIOLIEH Cpeibl.

Poct u pa3zButue *uBOTHBIX. [locTamMOpuonanbubiil nepuoA. [Ipsimoe u Henpsimoe
pa3ButHe. PazButue ¢ metamop(}o3oM y GECriO3BOHOYHBIX U TO3BOHOYHBIX KUBOTHBIX.
buonornyeckoe 3HaueHHWE MPSMOIrO M HENPSMOIO pPa3BUTHSA, HMX PaCHpOCTPaHEHUE
B nipupoze. Tumsl pocta >kMBOTHBIX. DAKTOPHI PEryssiliuy POoCcTa KUBOTHBIX U YETOBEKA.
Craguu nocTAMOPHOHAIBHOTO Pa3BUTHS Y AKUBOTHBIX U yesioBeka. [leprnoabl oHTorenesa
yesioBeka. CTapeHue U CMepTh KaKk OMOJIOTUYECKHE MPOLIECCHI.

Pasmuoxxenue u pa3sutue pacteHuii. ['amerodut u ciopoput. Meito3 B KU3HEHHOM
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nukie pacrenuii. O0pa3zoBaHue crop B mpoiiecce merosa. ['lameroreHes y pacTeHUM.

OIUIOIOTBOPEHUE M pPAa3BUTHUE  PACTUTEIBHBIX  OpraHu3MoB. J[BoiiHOE
OTUIOJIOTBOPEHHUE Y IIBETKOBBIX pacTeHui. OOpa3oBaHue U pa3BUTHE CEMECHHU.

MexaHu3MBbl PETyJIAIUA OHTOTCHE3a Y PACTCHUH U )KUBOTHBIX.

JleMoHcTpanuu

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

Tabmuet u  cxembl: «BereratuBHOe pa3MHOXkeHUE», «Tumel Oecnoyioro
pasMHOXEHUsD», «Pa3sMHOXEHHE XJIaMHUIOMOHAAbD», «Pa3MHOXKEHUE 3BIJICHBIY,
«Pa3zmHOXeHue ruaps», «Mehos», «Xpomocombly, «l'amerorenes», «CrtpoeHue
AUIEKJIETKU U criepMaro3onaay, « OCHOBHBIE CTaIuu OHTOTeHE3a», «IIpsMoe 1 Henpsamoe
pa3Butue», «Pa3BuTHEe ManCKOro Xyka», «PasButue capanum», «PazBurtue nasarymkm»,
«JIBOMHOE OIIOJIOTBOPEHHUE Y LIBETKOBBIX pacTeHU», «CTpoeHUE CEMIH OJHOA0JbHBIX
Y JIBYJIOJBHBIX PaCTeHUIN», «KU3HEHHBIN UK MOPCKOU KaImyCThD», « KM3HEHHBIN LUK
MXxa», « KU3HEHHBIN LUKJI TAMIOPOTHUKAY, « KM3HEHHBIN LIUKIJI COCHBDY.

OOopyzoBaHKe: CBETOBOM MHUKPOCKON, MHUKPONPENApaThl SIHUEKIETOK U
CIIEpMAaTO30UI0B, MOAENb «L{MKIT pa3BUTHS JATYIIKI.

JlaGoparopHas pabora «l3ydeHue CTpoeHHS TIOJIOBBIX KJICTOK Ha TOTOBBIX
MUKpOIpENnapaTaxj».

[IpakTuyeckas pabora «BpIgBICHHE TPU3HAKOB  CXOJCTBA  3apojblliei
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopHas paboTa «CTpOCHHE OPTaHOB PA3MHOKEHHUS BBICIITUX PACTCHHIN.

Tema 11. 'eHeTnka — HAyKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Hcropusi cTaHOBIEHUS W pa3BUTUS TEHETHKHW Kak Hayku. PabGoter I'. Mennens,
I'. ne ®pu3za, T. Moprana. Poiab 0TeuecTBEHHBIX YUEHBIX B pa3BUTUU FeHETUKU. PaboThI
H.K. KombmoBa, H.M. BasumoBa, A.H. benozepckoro, I'.JI. Kapneuenko,
1O0.A. ®unumuenko, H.B. TumodeeBa-Pecorckoro.

OCHOBHBIE TEHETUYECKUE TOHSATUS U CHUMBOJIBL. [ OMOJOTHYHBIE XPOMOCOMBI,
aJieNIbHbIC T€HbI, aJIbTEPHATUBHBIE TPU3HAKH, TOMUHAHTHBIN W PELIECCUBHBIN PU3HAK,
rOMO3UI0Ta, TE€TEPO3UTOTa, YUCTasl JIMHUS, THOpUAbl, TeHoTHMl, (heHoTun. OCHOBHBIC
METOJbl ~ T€HETHKW:  THOPHUJOJOTMYECKUN,  IUTOJOTUYECKUH,  MOJICKYJISIPHO-
T€HETUYECKUU.

JleMoHCTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pusz, T. Mopran, H.K. Konsios, H.. BaBunos,
A.H. benozepckuii, I'.JI. Kapneuenko, F0.A. ®ununuenko, H.B. Tumodeen-PecoBckuii.

Tabnuiel u cxembl: «MeToIbl TeHETUKNY, «CXeMbl CKPEIIUBAHUS.

JlabGoparopHas paboTta «JIpo3oduia Kkak 00BEKT FTeHETUUECKUX UCCIICIOBAHUIN).

Tema 12. 3akoHOMepPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpeniuBanue. [lepBblil 3akon MeHenss — 3aK0H eIMHO00pa3us
ruOpu0B TiepBOTO MokosieHus. [IpaBuno momuaupoBanus. Bropoit 3akon Mengens —
3aKOH pacUIeIUIeHus MNpu3HaKkoB. lluTojmormueckue OCHOBBI MOHOTMOPUIHOTO
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CKpCIIBaHUA. ['nnmoTte3a 4YucToThI ramerT.

AHanu3upymoliee CKpelmuBaHue. [IpoMeXyTOUHBI XapakTep HacleI0BaHuUs.
Pacmiernienre npu3HakoB MPHU HEMOJIHOM JOMHUHUPOBAHUM.

HurnOpuaHoe ckpemuBanue. TpeTudl 3akoH MeHJens — 3aKOH HE3aBHCHMOIO
HacJieJJoBaHUsI Mpu3HaKoB. [{uTomornuyeckre 0CHOBBI JUTHOPHUIHOTO CKPEIIMBAHUS.

CuemieHHoe HacnenoBaHue mnpu3zHakoB. Pabotrer T. Moprana. CuereHHoe
HACJICIOBAHUE T€HOB, HAPYIICHUE CUCIUICHUS MEXIAY T'€HaMu. XPOMOCOMHas TEOPUs
HaCJICJICTBEHHOCTH.

I'enetnka mona. XpPOMOCOMHBIM MEXaHM3M OIPENENICHUs Toja. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbII M TIe€TepOoraMeTHbld I0J. ['eHeTnueckas
CTPYKTYypa MOJOBBIX XpoMOocoM. HacleioBanre npu3HaKkoB, CIEIJICHHBIX C MOJIOM.

['enoTun kak nenoctHas cucrema. [neinoTponus — MHOKECTBEHHOE ICMCTBUE TEHA.
MHOX€CTBEHHBIN aJJICIIA3M. BzaumoperictBue HEAJJICIbHBIX T'€HOB.
KommiementapHocTs. Onucras. [lomnmepus.

['eHeTHUEeCKMI KOHTPOJIb Pa3BUTHSI PACTCHUMW, XKUBOTHBIX U YEJIOBEKAa, a TaKXKe
(U3HUOIOTHYECKUX IIPOIIECCOB, MOBEACHUS W KOTHUTUBHBIX (QyHKUMM. ['eHeTHueckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHW3Mbl B3aMMOJICHCTBUS «XO3SUH — IapazuT» U

«XO035IMH — MHKpPOOMOM». ['@HETHMYEeCKHE acCIeKThl KOHTPOJS W H3MEHEHUS
HaCJIeJICTBEHHON MH(GOPMAIIUK B TIOKOJICHHUSAX KJIETOK M OPTraHU3MOB.
JleMoHCTpaIUn

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

Tabmuubr u cxemsl: «llepBbiii U BTOpoW 3akoHBl Menaens», «Tpetuil 3akoH
MeHnnens», «AHanu3upymollee CKpelrBaHue», «HenonHoe TOMHUHHpPOBaHUEY,
«CrerieHHOE Hacle0BaHue MPU3HAKOB y 1po30duibl», «['eHeTnka momay, «Kapuorun
yenoBekay, «Kapuotun npozoduiby, «Kapuotunm nTub», «MHOXKECTBEHHBIN
aJIeau3mMy, «B3anMoaeincTBHE TEHOBY.

OO6opynoBanue: MOJAENb JUIsl JEMOHCTpAIlMM 3aKOHOB €IWHOO0Opasvs TUOpHIOB
MEPBOr0 MOKOJICHUSI W PacHUICIUICHUsI MPU3HAKOB, MOJIENb JJIsi JEMOHCTpAIllUd 3aKOHA
HE3aBUCHUMOTO HACJIEIOBAHMS IPU3HAKOB, MOJENb JIs JEMOHCTPALMU CUEIUIEHHOTO
HACJIEIOBAHUSI PU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoTipenapar: «Jpo3zoduiay.

[IpakTtuueckas paborta «M3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO CKPEIIMBAHUS
y Ip030(UITBI.

[IpakTuyeckas pabora «M3ydeHue pe3yabTaToB AUTHOPUIHOTO CKpELIMBaHUS
y Ip030(UITBD.

Tema 13. 3akoHOMEPHOCTH U3MEHUYMBOCTH

B3aumoneiictBue reHotuna U cpeapl  npu  popmupoBaHuU  (EHOTHUIIA.
N3MeHunBOCTh TIpU3HAKOB. KayecTBEHHbIE M KOJWYECTBECHHBIE NPU3HAKU. Buasbl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACJICICTBCHHAS.

MoaudukanronHas  U3MeHYMBOCTb. Ponbp  cpeasl B (OpMUpOBaHUU
MOAU(PUKAIMMOHHON M3MeHYuBOCTH. Hopma peaknuu mpusHaka. BapuarimoHHBIN psin
u BapuanmonHas kpuBas (B. Horanmncen). CpoiicTBa  MOIU(PHUKAITUOHHOM

HN3MCHYHMBOCTH.
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['enoTnnnueckas u3MeHUYNBOCTL. CBONMCTBA r€EHOTUITNYECKONM U3MEHUYUBOCTU. BUIbI
TeHOTUITMYECKONW M3MEHYMBOCTH: KOMOMHATUBHAS, MyTallUOHHAS.

KoMmOvHaTtiBHAsT W3MEHYMBOCTh. MeWO3 ¥ TIOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHOW W3MEHYMBOCTU. Poh KOMOMHATHBHOW W3MEHYMBOCTH B CO3JIaHUU
TeHETHYECKOr0 pa3HOOOpa3us B Ipeiesiax OJJHOro BUA.

MyTalnuoHHast ”3BMEHUYUBOCTh. BU/IbI MyTalMii: TeHHbIE, XPOMOCOMHBIE, TCHOMHBIE.
CrioHTaHHbIEC U UHAYIIMPOBAHHBIE MYTalMU. SIIepHBIC U IUTOIUIA3MATUYECKUE MYTalIUH.
Comarnueckue U 1osioBble MyTaluu. [[puurHbl BO3HUKHOBEHUS MyTalluii. MyTareHsl u
WX BIUSHHE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOIO TMpolecca. 3aKoH
TOMOJIOTHYECKUX PAJIOB B HacyencTBeHHOUM n3menunBocty (H.W. BaBunos). Buesnepnas
W3MEHUYMBOCTh U HACIICICTBEHHOCTD.

Onueenemura u 3NUEHOMUKA, POIb INUSEHEMUYECKUX (hAKMOPO8 8 HACIe008aAHUU
U UBMEHYUBOCMU PEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMOB.

JleMoHCTpanuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H.W. BaBumnos.

Tabmuibl v cxembl: «Buibl ”BMEHUUBOCTHY, «MoaudpukanmoHHas U3MEHYMBOCTD,
«KomOuHaTHBHAsT H3MEHYUBOCTHY, «Meito3», «OmnomoTBopeHue», «l'eHernueckue
3a00J1eBaHUs YelIOBEKay, «BUIbI MyTaluii».

OO06opynoBaHue: )KUBBIE U TepOapHBIE IK3EMIUISIPhl KOMHATHBIX PACTCHUM, pUCYHKH
(poTorpadum) >KUBOTHBIX C PA3TUYHBIMU BUJIAMU U3MEHYUBOCTH.

JlabopaTtopHas pabora «lMccinenoBaHue 3aKOHOMEPHOCTEW MOIU(UKAIMOHHON
M3MEHUYUBOCTHU. [locTpoeHME BapuallMOHHOTO PsAJIa U BAPUALIMOHHOM KPUBOW.

[IpakTuyeckas padorta «MyTtanuu y Apo30Quisl (Ha TOTOBBIX MUKpOIIpenapaTax)y.

Tema 14. I'eHeTHKA YeT0BEeKa

Kapuotun uenoBeka. MexayHapogHas TmporpaMma HCCIEAOBAaHHUS TE€HOMA
genoBeka. MeToabsl M3yYeHUs] TeHEeTHKH YeJIOBEKa: T'eHEalOTrHnYecKui, OJU3HEIOBBIM,
LUTOTCHETUYECKUN, TOMYISALUOHHO-CTATUCTUYECKAN, MOJIEKYJISIPHO-TEHETUUYECKUM.
CoBpeMeHHOE  ONpEAeICHHWE  T'€HOTHNA:  MOJHOI€HOMHOE  CEKBEHHPOBAHMUE,
F€HOTUIIUPOBaHKWE, B TOM uuciae ¢ nomombo I[II[P-ananuza. HacnencrBeHHbie
3a00ieBaHUsl 4YeJOBEeKa. ['€HHBbIE W XPOMOCOMHBIC OOJIE3HU 4delloBeKa. bose3snu
C HACJIEJICTBEHHOW MPEIpaclOiOKEHHOCTbIO. 3HAYEHUE MEIULIHUHCKON TEHETUKH
B TMPEJOTBPAIICHUM U JICYCHUW TEHETHYECKUX 3a00JieBaHUI dYenoBeka. Meauko-
F€HETUYECKOE KOHCYNbTUpOBaHUE. CTBOJOBbIE KIETKHU. [lOHATHE «rE€HETUYECKOTro
rpy3a». DTHUYECKHE aCIeKThl HCCIICOBAaHUN B 00JIACTH pEJaKTUPOBAHUS TeHOMA U
CTBOJIOBBIX KJIETOK.

'enetnueckue  paxTopbl MOBBILLIEHHOU YyBCTBUTEIIBHOCTHU YEeJI0OBEKa
K (U3NYECKOMY M XHUMHUYECKOMY 3arpsi3HCHHIO OKpyXaromed cpenbl. |'eHeTmdeckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTUSIM.

JleMoHCTpanuu

Tabmuiet u cxembl: «Kapuotun uyenoBekay, «MeToabl M3y4EHUS TE€HETUKH
yesoBekay, «I'eHeTuyeckue 3a00JIeBaHUSI YETIOBEKaY.

[Ipaktuueckas padora «CocTaBiaeHUE U aHATN3 POIOCIOBHOM.
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Tema 15. Cesiekuusi Opranu3mMoB

JlomecTuKanus W CENEeKUHs. 3apOkKIACHUE CEJEKUUMU U JTOMECTUKALHUH. YUYECHHE
H.N. BaBunoa o llenTpax mpouCXOXKJAEHUS U MHOT000pa3usi KyJIbTYPHBIX PACTEHUM.
Ponp cenekiuu B CO34aHMU COPTOB PACTEHUM M MOPOJ KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKMX PSJIOB B  HACIEICTBEHHONW  HW3MEHYMBOCTHU
H.U. BaBuiiosa, ero 3HaueHue AJis1 CEIEKIIMOHHON padOTHI.

Metoabsl  ceneKimoHHON paboThl. MCKYyCCTBEHHBIM OTOOp: MACCOBBIM U
WHUBUYAIbHBINA. DTanbl KOMOMHAIMOHHON cenekuuu. VcnbiTaHue nmpou3BoauTenei
1o NoTOoMCcTBY. OTOOP MO TEHOTHUITY C TOMOIIBIO OLIEHKU (DEHOTHUIA MOTOMCTBA U 0TOOP
10 TEHOTUITY ¢ ToMouIblo aHam3a JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METO]T CeJEeKIIMOHHON paboThl. PanualiMoHHbINA 1
XUMUYECKUN MyTareHe3 Kak MCTOYHHUK MYTalluid y KyJIbTYpHBIX (POPM OpraHM3MOB.
Hcrnonb3oBaHWEe TE€HOMHOTO pPEIAaKTUPOBaHHS M MeTonoB pekoMmOuHaHTHhIX JIHK
JUTSL TIOJTYYEHHSI UCXOJHOTO MaTepralia JIJIsl CEJIEKIIUU.

[Tonyyenue nonurmionnoB. BHyTpuBuioBas rubpunuzaius. biuskopoacTBeHHOE
CKpellluBaHue, Wik HHOpuauHT. HepoACTBEHHOE CKpelIMBaHHWE, WX ayTOPUJIMHT.
['etepo3uc u ero mnpuuuHbl. Mcnosb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas
rubpuauzanus. [Ipeononenue Oecrionus MEXKBHIOBBIX THOpUIOB. JloCTHKEeHUS
CEJIEKIINHU PACTEHUMN U KUBOTHBIX. «3€1EHas pesontoyusiy.

CoxpaHeHrE ¥ U3YyUYECHUE TE€HETHYECKHX PECYPCOB KYJIBTYPHBIX PACTCHUA U UX
JTUKUX POJIWYEH MJiS CO3JaHUS HOBBIX COPTOB M THOPHIIOB CEIHLCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpaneHue u ynpaeieHue 2eHemuyecKuUMu pecypcamu
CeNbCKOXO3AUCMBEHHbIX U NPOMbBICIOBLIX — JCUBOMHLIX 6  YENAX  YAYYUeHUs
CYWecmsyrouux U COo30aHusi HOBbIX NOpPOO, JUHUU U KPOCCO8, 6 MOM Hucie
C NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCLe008aHUL, Nepedosblx uoel U
NepCneKmuBHbIX MexHoA02UL.

JleMoHcTpanuu

IToprpersr: H.W. Basunios, 1.B. Muuypun, I'.Jl. Kapneuenko, I1.I1. JIykssiHeHKO,
b.JI. Acraypos, H. bopnoyr, /[.K. benses.

Tabnuubl u cxembl: «leHTPBI MPOUCXOKACHUS U MHOTOOOpa3usl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSAJIOB B HACIEICTBEHHONW W3MEHYUMBOCTHY,
«Metonpl cenexiuny, «OTnanéHnas ruopuausamnusy, «MyrareHesy.

JlaGoparopHas pabora «V3ydueHue COpTOB KyJbTYpPHBIX pACTEHUH U TOPOJ]
JIOMAIITHUX KUBOTHBIX ).

JlabGoparopHas paboTa «M3yueHre METOI0B CEJIEKIIMU PACTCHUIN.

[Ipaktuueckas padota «IIpuBuBKa pacTeHU.

Okckypeust «OCHOBHBIE METOAbl W JOCTHXKEHHUSI CEJEKIMM PAaCTeHHl W
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, MUIEMEHHYIO0 (epMy, COPTOUCIIBITATEIbHbBIN
Y4acTOK, B TEIJIMYHOE XO35UCTBO, B JAOOPATOPHUIO arpOYHUBEPCUTETA WM HAYYHOTO
LEHTpA)».

Tema 16. BHOTeXHOJIOIrMSA M CHHTeTHYECKASA OMOJI0T Ut
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OOBeKThI, UCTIONB3yEMbIe B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBBIE KYJIbTYPHI,
MHUKpPOOPIaHU3MBI, UX XapaKTEepUCTUKA. TpaauliuOHHAs OMOTEXHOJIOTHS: XJIeOoeueHue,
MOJIyYeHUE KHUCIOMOJIOUHBIX MPOIYKTOB, BUHOJEINE. MUKPOOUOTOTHYECKUN CHHTE3.
OOBEeKTHl MUKPOOMOJIOTHYECKUX TexHoJorui. [Ipon3BoacTBO Oenka, aMMHOKUCIOT U
BUTAMUHOB.

Co3gaHue TEXHOJOTMW W HHCTPYMEHTOB IIEJICHANIPABICHHOIO W3MEHEHUS U
KOHCTPYMPOBAHUSI T€HOMOB C LEJIbI0 IOJYyYEHUS OPraHW3MOB M HMX KOMIIOHEHTOB,
coJiep KallluX He BCTPEUaroIuecs B MpUpoJie OMOCUHTETUYECKHE MYTH.

Knerounas wunxeHepus. Meroasl KyiabTypbl KJIETOK M TKaHEW pACTEHUU H
#UBOTHBIX. Kprobanku. Comatuyeckas THOpUIM3aLKA U COMAaTUYECKUI SMOpUOTEHE3.
Hcnonb3oBaHue TaljiouOB B CENEKUWU pACTeHHM. [lonyuenue MOHOKIOHANbHBIX
anmumen. Hcnonv3o8anue MOHOKIOHANbHBIX U NOJUKIOHANbHBIX AHMUMEN 8 MeOUyUHe.
HcKkyccTBEHHOE OIUIOOTBOpPEHHE. PEKOHCTpYKIMs SHUEKIETOK M KIOHUPOBAHUE
KUBOTHBIX. MeToJ TpaHCIUIAHTAllMK SJep KIETOK. 1exHonozuu 0300po6eHus,
KVIbMUBUPOBAHUSL U  MUKDOKIOHAILHO20 — DAZMHONCEHUS]  CEeNIbCKOXO3AUCMBEHHBIX
KYIbmyp.

XpoMOCOMHass M T€HHasg WHKEHepusa. VICKyCCTBEHHBIM CHHTE3 TE€Ha W
KoHCTpyupoBanue pexkomOouHantHelx JHK. Cosdanue mpanceennvix opeanusmos.
JIOCTHKEHHSI M IEPCIIEKTUBBI XPOMOCOMHOW M F'€HHON MHXEHEPHUH. DKOJOTUYECKHE U
TUYECKUE MPOOIEMbl TEHHOW WHKEHEPUHU.

Menununckue OuotexHonoruu. I[loctrenomuas mudposas wenununa. [T1[P-
JMarHocTrka. MeTaboJoMHbBIN aHaIN3, TEHOIICHTPUYECKUI aHAIN3 MPOTEOMa YeJioBeKa
JUTSL OLICHKW COCTOSIHMSI €ro 370poBbs. Mcronb3oBaHuEe CTBOJIOBBIX KIIETOK. TapreTHas
Tepanus paka. 3D-Omoumkenepuss g pa3paOOTKU  (PyHIaMEHTaJbHBIX OCHOB
MEIUIUHCKUX TEXHOJIOTUH, CO3[aHUsl KOMIUIEKCHBIX TKAHEW COYETaHHEM TEXHOJOTH
TpEXMEpPHOTO  OWonmpuHTMHra u  ckaddonauHra g pemieHus  3ajad
NEPCOHAIM3UPOBAHHON MEAUIUHBI.

CoznaHne BEKTOPHBIX BaKIMH C LEIbI0 OOeCrieueHUs: KOMOMHUPOBAHHOM 3aIUTHI
or  Bo3Oyaurtener  OPBU,  ycraHOBieHME  MOJEKYJISPHBIX  MEXaHHU3MOB
dbynkuuonupoanusi PHK-coxepskamux BHUPYCOB, BBI3BIBAIOIIUX 0OCO0O0O OIACHbBIE
3a00JIeBaHUs YEJIOBEKA U )KMBOTHBIX.

JleMoHcTpanuu

Tabmuubr u cxembl: «Mcmoap30BaHKEe MUKPOOPTaHU3MOB B MPOMBINIIICHHOM
pOU3BOACTBEY, «KieTouHast HHKeHepus», «I eHHas HHKEHEPUS.

JlaGoparopHas padota «/3ydyenrne oObEeKTOB OHMOTEXHOIOTUN.
[TpakTnueckas pabota «IlomyuyeHne MOIOYHOKHUCIBIX TPOTYKTOBY.
Okckypcusi  «buorexHomorust —  BaxKHEWINas ~ MPOU3BOIWTENBbHAS  CHJA

COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)».

11 KJIACC
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Tema 1. 3apoxaeHue u pa3BUTHE IBOJTIOIMHOHHBIX NPeACTABJICeHUI B 0M0J10Tr UM

OpomonnoHHas teopus Y. lapsuna. IIpeanocbulku BOSHUKHOBEHHS JAPBUHU3MA.
JKu3Hb 1 HayuyHas nesrenbHOCTh Y. JlapBuHa.

JIBrokymye cuiiel 3Bojrolnu BuAoB no Y. /lapBuHy (BBICOKAasE MHTEHCUBHOCTb
Pa3MHOXKEHHS OPraHU3MOB, HACJIEICTBEHHAs! U3MEHUYUBOCTh, 0Opb0a 3a CyIeCTBOBAHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmienne cunternueckoir teopuu sBomoruu (CTI). HeiirpansHas Teopus
sBosiroLIMU. COBpEMEHHAsI 3BOJIIOLMOHHAs OMOJIOTHs. 3HAUEHUE HBOJIIOLIMOHHON TEOPUU
B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JleMoHcTpanuu

[Toptpets: Apuctorens, K. JIunnei, JK.b. Jlamapk, 3.0K. Cent-Unep, K. KroBbe,
Y. JapsuHn, C.C. YerBepukos, .M. HImaneraysen, Jx. Xonaeitn, [1.K. benses.

Tabmumpsr n cxemsl: «Cucrema xuBoi npupoas! (no K. Jlunuerw)», «JlectHuna
KUBbIX cyulecTB (mo Jlamapky)», «MexanuzMm (opMupoBaHUs TPHUCHOCOOICHUN
y pacteHuil u xuBoTHbIX (1m0 Jlamapky)», «Kapra-cxema MmapipyTra MmyTemiecTBUs
Y. Mapsuna», «Haxoaku Y. {apsuna», «Popmbl 00psOBI 32 CylIeCTBOBaHHUE», «[10pobI
roiyoeit», «MHoroobpasue KylabTypHBIX (opMm KamycTel», «llopoabl moMamHux
KHUBOTHBIX», «Cxema oOpazoBaHusi HOBBIX BuIoB (mo Y. JlapBuny)», «Cxema
COOTHOILIEHHS JBHKYIIMX CHJ 3BOIIOUUN», «OCHOBHBIE TOJIOKEHHSI CHUHTETHUYECKOU
TEOPHUH BOJIIOLIAN.

Tema 2. MUKPO3BOJIIOLHSA U €€ pe3yJbTaThl

[Tonynsuus Kak 37eMeHTapHas €IMHULIA 3BOTOUUU. COBPEMEHHBIE METO/IbI OLIEHKU
IEeHETUYECKOr0 pa3HoOoOpa3usi W CTPYKTypbl mnonyisuuid. W3meHenue reHodoHIa
NOMYJISIUMA  KAaK DJIEMEHTApHOE SBOJIOLIUOHHOE SBJICHHE. 3aKOH TI'€HETUYECKOTO
paBHoBecus [[x. Xapau, B. BaiinGepra.

OnemeHTapHbIe (HAKTOPbI (IBUKYIINE CHIIbI) SBOMIONMHU. MyTallmOHHBIN Mpoliecc.
KoMmOuHaTtuBHass u3MeHUMBOCTh. Jlpeil) TeHoB — ciydailHble HEHaINpaBJIEHHbIE
W3MEHEHHUS 4YacToT aieiaeil B momymsiuax. OddekT ocHoBatens. Ighgexm
oymuliouno2o 2opaviuika. CHUdCeHue 2eHemu4ecko20 pazHooOpasus. NPUYUHBL U
cnedocmeus. Ilposisnenue s3gpghexma Opeiicha 2eno6 6 6ONbWUX U MANLIX NONYTIAYUSIX.
Murpamuu.  W3onsmus — nomynsiuid:  reorpaduueckas  (MPOCTpaHCTBEHHAs),
Oouosioruyeckast (pernpoayKTUBHAs).

EcTtecTBeHHBII 0TOOp — HANIPABJISIOMIHKA (haKTOP IBOTIOITH. DOPMBI €CTECTBEHHOTO
oTOOpa: JABWXKYIIWNA, CTAOMIM3UPYIOLIUN, pa3pblBatolnil (Au3pynTuBHbINA). [lomoBoii
0T00p. Bo3HUKHOBEHNE U 3BOTIONHS COLIUATIBHOTO MOBEICHUS )KUBOTHBIX.

[Ipucnoco01eHHOCTh OpraHu3MOB KaK  pe3yJbTaT MUKPOASBOJIIOIUH.
Bo3HukHOBeHHE MpHucnocoOaeHn y opraHu3MoB. ApomMopdo3bl U HAMOAJANTalUH.
[Ipumepsl MpUCIOCOOJIEHUN y OpPraHU3MOB: MOpPQOJIOTHUYECKHE, (U3HOJIOTUYECKUE,
OroxuMuyecKue, nopereHyeckre. OTHOCUTEIbHOCTh MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun U CTpykTypa. BupooOpa3oBaHue Kak pe3yJbTaT
MUKPOAIBONTIOIMH. M3omsmus — kimoueBoi ¢gaktop BumooOpazoBanwms. [IyTu u crmocoObr
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BHUJ1I000pa30BaHMUS: aJIONAaTPUUYECKOE (reorpaduueckoe), CUMITATPUUECKOE
(9KOJIOTMYECKOE), «MTHOBEHHOE» (MOJUIUIOMAU3alUs, rTuopuan3zanus). JInuTenbHoCTh
HBOJIFOLIMOHHBIX IPOLIECCOB.

Mexanu3mbl GOpMUPOBAHUS OHOJIOTHUECKOTO pa3HOOOpa3usl.

Ponb 3BONIIOIIMOHHON OMOJIOTMM B pa3padOTKE HAYYHBIX METOJIOB COXPaHEHUS
OouopazHooOpazusi. MHUKPOIBOJIONMA M KODBOJIOIUS Mapa3uTOB M HUX XO34EB.
Mexanu3mbl GOpMHUPOBAHUS YCTOMYUBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI C HEHl.

JleMoHcTpanuu

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

Tabnuupl u cxembl: «MyTallMOHHAs U3BMEHUHUBOCTBY, «IlOMyNsIIIMOHHAS CTPYKTYpa
Bujna», «Cxema mposiBIeHUs 3akoHa Xapau—BaitHOepra», «JIBmkymmne Ccuibl
HBOJIIOIUUY,  «DKOJIOTMYECKass HW30JSIUs  MONYyJSALMM  CEeBaHCKOW  (openm,
«l'eorpaduueckast U30JAIMS JMCTBEHHUIIBI CUOMPCKOM U JMCTBEHHUIIBI J1aypCKOI»,
«ITonynsALIMOHHBIE BOJIHBI YHCIEHHOCTH XHWIIHUKOB M JKepTB», «(Cxema JerlcTBUS
€CTECTBEHHOTo 0TO0pa», «Dopmbl 00pbOBI 3a cyliecTBoBaHUEY», «HIyCcTpUaIbHBIN
MenaHu3M», «KuBpie uckonaempiey», «lIOKpOBUTENBCTBEHHAsT OKpPACKa >KHUBOTHBIXY,
«IIpenynpexnaromas OKpacka JKUBOTHBIX», «DU3HOJIOTMYECKHE  aJallTalumy,
«IIprcnocoOIeHHOCTh OPTAaHU3MOB U €€ OTHOCUTENBHOCTDY, «Kputepuu Bungay, «Busi-
nBOMHMKWY», «CTpykTypa BHAa B mnpupoae», «Crnocodbl BUI000pa30BaHUM,
«['eorpauueckoe BupooOpa3zoBaHHe TPEX BUIOB JaAHABINIEH», «IDKOJIOTHUYECKOE
BUJI000pa3oBaHre BUAOB cUHMI, «llomummonasl pactenuit», «KamycTtHo-peneunbii
ruOpuI.

OOGopynoBanue. repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, yydelia MTUIl U
3Bepel ¢ mpuMepaMH pPa3IMYHBIX MPUCIIOCOOJICHUM, Yydesia MTHUIl U 3BEeped pa3HbIX
BUJIOB, repOapuu pacTeHUI OJM3KUX BUJIOB, 00Pa30BaBIIMXCS PAa3IMYHBIMU CIOCOOaMHU.

JlaGoparopHas paboTa «BeIsiBIIeHHE H3MEHUNBOCTH Y 0COOSH OJHOTO BUIA.

JlabopaTtopHas pab6ora «lIpucnocobiieHuss OpraHu3MOB W WX OTHOCUTEIbHAs
11e71eCO00pa3HOCThY.

JlabopaTtopHas pabora «CpaBHEHHE BUIOB 10 MOP(OJIOTUYECKOMY KPUTEPHUIOY.

Tema 3. Makpo3BoIIOIUA U €€ pe3yJIbTaThl

MeToasl u3ydeHuss MakpodBOMIONMH. [lameoHTomOrMYecKre METOMbl HU3YUYCHHS
sBosroninu. Ilepexonupie GopmMbl U PpuIOreHETHYECKHUE PSIIbI OPTaHU3MOB.

buoreorpaduyeckue metonpl uydeHnus sBoiroruu. CpaBHeHue (Quiopsl U (hayHbI
MaTEepUKOB M OCTpoBOB. buoreorpaduyeckue obGnactu 3emin. Buabl-sHIeMuku u
PEJIUKTBHI.

OMOpHOJIOTUUECKME U CPaBHUTEIBbHO-MOP(HOJIOTMYECKUE METOAbl HM3yUCHHUS
IBOJIIOLMU. ['€HeTHYeCKHe MEXaHHW3Mbl HBOJIIOLMHA OHTOI€He3a U  IOSIBJICHUS
HBOJIIOLIMOHHBIX HOBILECTB. ['OMONIOTMYHBIE U aHAJIOTUYHbIE OpraHbl. PynnMeHTapHbie
OpraHbl ¥ aTaBU3Mbl. MOJIEKyJIIpHO-TeHETUYECKNE, OMOXUMHYECKHE U MAaTeMaTUYECKUE
METOJbl HM3y4eHHs HIBOJOUMU. [‘omonorumunble TeHbl. COBpEMEHHBIE METObI
MOCTPOCHUS (PUITOTEHETHUECKUX I€PEBHEB.

XPOMOCOMHBIE MyTAIH U 3BOJIOLUS T€HOMOB.
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OO6mme 3aKkOHOMEpHOCTH (TpaBWIA) OHBONIONUU. [lpunyun cmeHvl @GyHKYULL.
HeobOpatumocTs »3BomtonMu. AnmanThBHAs paauanus. HepaBHOMEPHOCTh TEMITOB
ABOJIIOLIU Y.

JleMoHcTpanuu

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

Tabmuupbr 1 cxembl: «DWIOTEHETUUECKUN PsiA  JIOMIAAn», «APXEONTEPUKCH,
«3Bepo3yobie smmeps», «Creronedainsy, «Punnodpursny, «CeMeHHbIE TATOPOTHUKID,
«buoreorpaduueckue 30861 3eMuan», «Jpeid KOHTUHEHTOBY, «PenukThIy, «HadanbHbie
CTauu SMOPUOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX JKUBOTHBIX», «I OMOJIOTMYHBIE U
aHAJIOTUYHbIE OpraHbl», «PyauMeHTh», «ATaBU3MB, «XPOMOCOMHBIE HAOOPHI
yeloBeka W mMMIaH3e», «lJaBHble  HampaBieHUs — dBomonuu», «OO0mme
3aKOHOMEPHOCTH 3BOJIOLINIY.

OO6opynoBanue: KOJUIGKIIUH, TepOapuu, MYJS KU HCKOMAEMBIX  OCTaTKOB
OpraHU3MOB, MYJISDKA TOMOJIOTHYHBIX, aHAJOTUYHBIX, PYAUMEHTapHBIX OPraHoOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

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

Hay4nble runoTe3bl IpOUCX0KIeHUs KU3HU Ha 3emuie. AOUOTreHe3 U MaHCIIEPMHUSL.
JloHayuyHble TpEACTaBICHUS O 3apOXKIACHUU KU3HU (KpeanumoHusMm). [wumoresa
IIOCTOSIHHOTO CaMO3apOXIACHUsS XKU3HU U €€ onposepxkenue onbitamu O. Penn,
JI. Cnannannanu, JI. [actepa. [IpoucxoxaeHue >xu3Hu U aCTPOOMOIOTHS.

OcHOBHBIE d3Tanbl HeopraHudeckoi sBosonuu. [lnanerapHas (Teojoruyeckas)
IBOMIONMS. XUMHYECKasi SBOJIONUS. AOHOTEHHBIM CHHTE3 OpPraHMYEeCKUX BEIECTB
n3 Heopranumdeckux. Omeir C. Muminepa u ['. HOpu. OO6pa3oBaHue NOJUMEPOB
u3 MoHoMmepoB. KoaniepBatnas runore3a A.M. Onapuna, rumnore3a nepBUYHOro OyJiboHa
JIx. XonneiHa, reHeTudeckas runore3a I'. Mémnepa. Pu6o3umsl (T. Uek) u runotesa
«vupa PHK» V. I'unbepra. ®opmupoBanne MmeMOpaH U BOSHUKHOBEHHE MPOTOKIICTKH.

Hctopusa 3emnn m meronpl €€ u3ydyeHus. Mckomaemple OpraHMYecKue OCTATKHU.
['eoxpononoruss u e€ wmetonbl. OTHOCHUTENbHAsS W AOCOJIIOTHASI TE€OXPOHOJIOTHS.
['eoxpoHOIOrnYecKas MKaja: 30Hbl, 3pbl, IEPUOJIBI, SIIOXU.

Hauvanbuble 3Tanbl opranndeckoil 3Bostonuu. [losiBieHue M 3BOMIOIUSA TEPBBIX
KJIETOK. DBOJIOLMS MeTabonu3Ma. Bo3HMKHOBeHHE nepBbIX dKocucTeM. COBpEMEHHbIE
MUKpOOHBIE OMOIJIEHKM KaK aHajlor MepBbIX Ha 3emsie cooluiecTB. CTPOMATONMTHI.
IIpokapuOThI U DYKapUOTHI.

[Ipoucxoxnenue »3ykapuoT (CUMOUOTEHe3). DBOJIOLMOHHOE MPOUCXOXKIACHHUE
BUPYCOB. [IponCXOkK/I€HNE MHOTOKJIETOYHBIX OPraHW3MOB. BO3HMKHOBEHHE OCHOBHBIX
IpyNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE dTanbl HBOJIONMU BBICHIUX pacTeHuid. OCHOBHBIC apoMOP(O3bI
pacteHuid. Beixon pacrenui Ha cymy. [losBiaeHHe CIIOPOBBIX PACTEHUNM M 3aBOCBAHUE
nmu cymu. CeMeHHble pacTeHust. [I[poucxoxkieHne NBETKOBBIX PACTEHUIM.

OCHOBHBIE 3Tanbl 3BOJIIOIUU KUBOTHOrO Mupa. OcHOBHbIE apoMop(]o3bl
*KUBOTHBIX. Benzackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX THIIOB.
IlepBbie  xopnoBele kuBOTHbBIE. JKu3Hb B Boje. OBONIONUSA MO3BOHOYHBIX.
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[Tpoucxoxknenne ampuoOuii u pentwmid. [IpoucxoxaeHne MICKOTUTAIONUX W TTHIIL.
[Mpunuun xmoyeBoro apoMopdosa. OcBoeHHE OECIO3BOHOUYHBIMH U TTO3BOHOYHBIMHU
YKUBOTHBIMH CYIIIU.

Pa3Buture *u3HHM Ha 3eMiie IO 3paM U MEepPUOoJaM: apxeH, IpPOTEPO30i, MaJeo30i,
Me3030, KaitHo30M. OOIas XapakTepUCTHKA KIMMaTa M TE€OJIOTMYECKUX MPOIECCOB.
[TosiBeHre U paclBET XapaKTEPHBIX OPraHU3MOB. YTJIe0oOpa30BaHUE: €r0 YCIOBUS U
BJIMSIHUE HA Ta30BBIM cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUpAHUS — 3KOJOTHYECKHE KPU3UCHI Npouuioro. Ilpuunabel u
CIEACTBUA MAacCOBbIX BbIMUpaHU. COBPEMEHHBIM 5SKOJOTMYECKUM KpPU3UC, €ro
ocobenHoctu. [Ipobiiema coxpanenust OnopazHooOpas3us Ha 3emiie.

CoBpeMeHHass CHCTeMa OpraHW4YecKoro wMwupa. llpuHIUIB KiIaccUpUKAUU
oprann3MoB. OCHOBHBIE CUCTEMATHUYECKUE TPYIIIbI OPraHU3MOB.

JleMoHCTpanuu

[Toptpetsr: ®@. Penu, JI. Cnannanuanwy, JI. [lacrep, 1.. Meunukos, A.1. Onapus,
Jx. Xongein, I'. Mémnep, C. Muuep, I'. FOpu.

Tabmuier u cxembl: «Cxema ombita ®@. Penu», «Cxema ombita JI. Ilactepa
10 U3YYEHUIO CaMO3apOXKICHHUS KU3HN», «Cxema onbita C. Muiepa, . FOpw», «3tansl
HEOPraHUYECKOW 3BOJIOIUN», «l'eoxpoHonorudeckas mkana»y, «HadampHble >3Tambl
OpraHuYecKoi 3BoOJIIOIUNY», «CxeMa o0pa3oBaHUS SYKAPUOT MYyTEM CHUMOUOTEHE3ay,
«CucreMa xuBOW mpUpoAbD», «CTpoeHue BHpyca», «ApoMOpQo3bl pPaCTEHHII»,
«Punnoguth», «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«Mxwm», «llamopotHukn», «l'omocemenHsle pacteHus», «Oprasbl IBETKOBBIX
pacteHui», «Cxema pa3BUTUS KUBOTHOTO MHpPa», «APOMOP(O3bl KHUBOTHBIXY,
«IIpocrenmmey», «Kumeunonosnoctueie», «llmockue yepBw», «YUIEHUCTOHOTHEY,
«Pw10BI», «3emHOBOAHBIEY, «lIpecMmbikaronuecsy, «lITuib), «MIIEKOTUTAIOIINEY,
«Pa3BuTHE XU3HM B apXEUCKOM 3pe», «Pa3BUTHE JKU3HU B IIPOTEPO3OKUCKOU 3PEM,
«Pa3BUTHE XM3HM B TAJICO30MCKON 3pe», «Pa3BuTHe XKU3HU B ME3030MCKOU 3PE,
«Pa3BuTHe KU3HU B KailHO30MCKOM 3pe», «COBpEMEHHAasl CUCTeMa OPraHUuYECKOro
MHPA».

OOGopynoBanue: repOapruu pacTeHUI pa3IUYHBIX OTJEIOB, KOJUICKIIMM HACEKOMBIX,
BJI&YKHBIE TIpernapaThl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUICKIIMM WIJIOKOXKUX,
CKEJIEThI I03BOHOYHBIX KUBOTHBIX, UyUesa NTHUIl U 3BEPEH, KOJUIEKIIUA OKaMEHEJIOCTEN,
MOJIE3HBIX UCKOIMAEMbIX, MYJISIXKH OPTaHUYECKUX OCTATKOB OPraHU3MOB.

BuprtyanpHas npabopatopHas pabora «MopaenupoBanue onbiToB Muiepa—tOpu
M0 U3YYCHUI0 aOMOTEHHOTO CHHTE3a OPTaHWYECKUX COCAMHEHUH B TIEPBUYHOU
aTMocdeper.

JlaGoparopHas pabota «M3yueHre U ONMUCAHWE MCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPTaHU3MOBY.

[IpakTtuueckas pabora «/3yueHne OCOOEHHOCTEH CTPOCHHS PACTEHUU pPa3HBIX
OTZIEJIOBY.

[IpakTnueckass pabora «l3ydyeHune ocoOEHHOCTENH CTPOEHHUS TO3BOHOYHBIX

21



KHUBOTHBIX».

Tema 5. IlpoucxoxkaeHue 4e10BeKa — AHTPOINIOTeHe3

Paznensl 1 3a1aun aHTpOnosIoruu. MeToasl aHTPONOJIOTUH.

CraHoBl€HUE TIPEACTABICHU O TMPOUCXOXKICHUM YEJIOBEKa. Pennrnosnsie
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ACTBO 4enoBEKa € KUBOTHBIMU. CHCTEMaTHYECKOE IIOJI0KEHHE YEJIOBEKA.
CBuIeTENHCTBA CXOJICTBA YEJIOBEKA C KUBOTHBIMH: CPaBHUTEIHLHO-MOP(HOIOTrHYECKHE,
aMOpuosorndeckue, HU3N0IOro-OHOXUMHUECKHe, MoBeAeHueckne. OTan4ns 4eIoBeKa
OT >KMBOTHBIX. [IpsIMOXOXK/I€eHHE U KOMIUIEKC CBA3aHHBIX C HAUM IPU3HAKOB. Pa3Butne
TOJIOBHOT'O MO3Ta U BTOPOW CUTHAJIBHOW CHUCTEMBI.

JBrokymue cuibl ((akTophl) aHTPOIOreHe3a: OMOJOTUYECKHE, COIUaIbHbIC.
CooTHolieHne OMOJIOTMYECKUX U COLIMATIBHBIX (PAaKTOPOB B aHTPOIIOTEHESE.

OcCHOBHBIE CTaJAMM AaHTPOIOreHe3a. PaHHHME 4YenoBEKOOOpa3Hble O00E3bsIHBI
(IPOKOHCYJIBI) U paHHUE TOHTU[BI — OOIIME TMPEAKH UYETOBEKOOOpA3HBIX 00€3bSIH U
JOJeH. ABCTpPAJONUTEKHM — JBYHOTME NPEIKH JroAci. YUenoBek ymelnbld, NEpBbIC
W3TOTOBJICHUSI OPYIHUU Tpyna. YelnoBeKk NPAMOXOISIIMK M IEPBBIA  BBIXOJ JIFOACH
3a npenensl Appuku. Yenoek reiinenbOepreckuil — 00U NpeoK HeaHIepTaaIbCKOTO
YEJI0BEKA U YEJIOBEKA Pa3yMHOI0. YeIIOBEK HEAHIEPTAIbCKUM KaK BUJI JIIOJIEU XOJIOJHOTO
KJIMMaTa. YenoBeK pasyMHBI COBPEMEHHOIO THIIA, JCHUCOBCKUN YEJIOBEK, OCBOCHUE
KOHTHMHEHTOB 3a npeaenamMu Adpuku. [laneoreneruka u najieoreHoOMHKa.

OBOJIIOLIMSI COBPEMEHHOTO 4YesoBeka. EcTrecTBeHHBI OTOOp B  MOIMYJISIUSAX
yesioBeka. MyTanMoHHbIN Tipoiiecc U noauMopdusm. [lomymnsimonasie BOIHBI, Apend
I€HOB, MUTpalus U «d(PQPeKT 0CHOBATENS» B NOMYJISALUAX COBPEMEHHOTO YEIOBEKA.

UYenoseueckue pacel. [lonstue o pace. bonbmme pacel: eBponeougHas
(eBpasmiickas), aBCTpalio-HETpOMIHAA (PKBaTOpUAIbHAsI), MOHTOJOUIHAS (a3MATCKO-
amepukaHckas). BpemMs W nyTH paccelleHHs 4elloBeKa Mo IulaHeTe. EAMHCTBO
yenoBedueckux pac. Hayunas HecocrosiTenbHOCTh pacu3ma. [IpucnocoOaeHHOCTh
YeJIOBeKa K pa3HbIM YCIOBHUSAM OKpY’Karolleu cpeabl. BnusiHue reorpaduyeckoit cpesl
u apetida reHoB Ha MOP(HOIOTHIO U (HUUOJIOTHIO YETTOBEKA.

MexauciuIuiMHapHble METO/Ibl B (U3HYECKO (OMOJIOrMUecKOi) aHTPOIOIOTHH.
OBOJIIOLIMOHHAS AHTPONOJIOTHS W IAJECOAHTPOINOJIOTHSI YEJIOBEUYECKUX MOITYJISILUIA.
buocounanbHble HCCIENOBaHUS MPUPOABI 4YeoBeKa. lcciaegoBaHue KO3BOIIOLNN
OMOJIOTMUYECKOT0 U COLMAIBHOTO B UEJIOBEKE.

JleMoHcTpanuu

[Toptpersr: Y. lapsun, JI. Jluku, A.4. Porunckui, M.M. I'epacumos.

Tabmuupbl 1 cxembl: «MeToapl aHTPOMOJIOTUNY», «['OOBHOW MO3r 4YenoBekay,
«YenoBekooOpa3Hbie 00€3bsHb), «CKENeT 4YeloBeKa M  CKEJNeT I[IUMIIaH3e»,
«PynumeHTbl M aTtaBu3MbD», «JIBHKYIIME CHIIBI AHTPONOTEHE3a», «DBOJIOLMOHHOE
JIPEBO YEJIOBEKA», K ABCTPAIONUTEKY, «UelI0BEK yMenblity, «HelIoBeK MPSIMOXO IS,
«JlenncoBckui yenoBexk» «Heannmepranbip», «KpoMmaHboHIBD, «lIpenku denoBekay,
«JTaIbl 3BOJIIOLNAN YEJI0BEKay, «Packl uenoBekay.

OO0opynoBaHue: MyJsSKM OKaMEHEJOCTEeH, MPEeAMETOB MaTepUalbHON KyJIbTYpPHI
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NpeIKOB 4enoBeKa, penpoaykuuu (¢dororpaduu) KapTUH C MHQOJOTHYECKHUMH U
OMONEMCKUMHU  CIOKETaMH  MPOUCXOXKACHHSI  YelloBeKa, (Qororpaduu  HAXOJOK
HCKOIIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJI0BEKA, MOJENb YEpPEIa YeI0BEKa U Yepena
IIMMIIAH3€, MOJENIb KHUCTH YeJIOBEKAa M KHCTH LIMMIIAH3€, MOJEIM TOpca IPEIKOB
YEJIOBEKa.

JlaGopatopHas pabota «l3ydyeHne ocOOEHHOCTEH CTPOEHHS CKelleTa 4eloBeKa,
CBSI3aHHBIX C MPSIMOXOKICHUEM.

[IpakTudeckas pabota «M3ydeHne 3K0JTOTHYECKUX aIallTalluil YEIOBEKay.

Tema 6. Dkojiormss — Hayka O B3aWMOOTHOLIEHUSIX OPraHU3MOB H
HAJOPTraHNU3MEHHBIX CHCTEM C OKPYKAIOIIeH cpenoi

3apokaeHue W pa3BuTHe dkoyioruu B Tpynax A. ['ymbompara, K.®. Pyinbe,
H.A. CeBepuona, J. I'ekkens, A. Tencau, B.H. CykauéBa. Pa3znesnbl 1 3a1a4n 3K0JI0THUH.
CBs3b 2KOJIOTUM C APYTMMHU HayKaMH.

Metoasl skosoruu. IloneBeie HaOMIOACHUSA. OKCIEPUMEHTHI B  SKOJIOTHU:
IIPUPOJIHBIC U JTabopaTopHble. MoIeTMpoBaHKUE B AKOJIOTUH. MOHUTOPHUHT OKPYKaIOIICH
Cpebl: TOKAJIbHBINW, PErHOHATBHBIN U TJI00aTBHBIIH.

3HaYEHHUE PKOJOTUYECKUX 3HAHUH JIJISI YeJIOBEKA. DKOJOTHYECKOE MUPOBO33PEHHUE
Kak OCHOBa CBs3€Ml deyoBeyecTBa C Tmpupoaoil. DopmMupoBaHHE HKOJOTHUYECKOM
KYJBTYPBI U SKOJIOTUYECKOW TPaMOTHOCTH HACEJICHUS.

JIeMoHCTpauuu

[Toptpetsr: A. I'ymbonpar, K.®. Pynse, H.A. CeBeprios, 3. I'ekkens, A. TeHcnu,
B.H. Cyxaués.

Tabmuibel u  cxeMbl: «Pa3genbl skojiorum», «MeToasl skojiorun», «Cxema
MOHHUTOPHUHTA OKPY>KAIOIIEH Cpeb».

JlabGoparopHas paboTa «M3ydeHue MeTOo0B SIKOJIOTMYECKUX UCCIEIOBAHUI.

Tema 7. OpranusmMsl U cpea 0OUTaHUSA

OkoJsiornueckre (QakTopbl M 3aKOHOMEPHOCTHM uX JeicTBud. Kiaccudukanums
HKOJIOTHYECKUX (PAKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTponoreHHele. OOmue
3aKOHOMEpPHOCTH  JIEUCTBUS  3KoJiormueckux (aktopoB. IlpaBuino MuHHMyMa
(K. Inpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBbl.

Ab6uotnueckue (axtoprel. CBeT Kak 3Kojoruyeckuit ¢aktop. JleiicTBUE pa3HbIX
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTMYECKHE TPYIIIBl PACTEHUN U
YKUBOTHBIX IO OTHOILIEHUIO K CBeTy. CUTHANIbHAs poJib cBeTa. DOTONEPUOAU3M.

Temneparypa kak sxosnorudeckuit pakrop. JleiicTBue remneparypbl Ha OpraHU3MBbl.
[ToMKUIOTEepMHBIE U TOMOWOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTECHOTEPMHBIC
OpraHU3MBbl.

Bnaxnocts kak  akonorumueckui  (daxkrtop. Ilpucnocobnenuss  pacteHuit
K ToJiepKaHuio BoAgHoro Oananca. Kiaccudukaus pacTeHUid MO OTHOLIEHUIO K BOJIE.
[Ipucnoco6ienus >KMBOTHBIX K U3BMEHEHHUIO BOAHOTO PEXUMA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyIIHAs, IIOYBEHHAs,
riyOMHHas MOANOYBEHHAs!, BHyTpUOpranu3sMeHHas. OU3MKOo-XUMHUYECKHUE 0COOEHHOCTH
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cpen obutanus oprauu3mMoB. [IpucnocobaeHuss OpraHu3MoB K )KM3HHU B Pa3HBIX CPEAax.

buonoruueckue putmbl. BHenHue u BHyTpeHHUE pUTMbI. CyTOUYHBIE U TOJUYHbBIC
putMbl. [Ipucnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHM JKU3HH.

XKuznennsie popmbr opranu3moB. [lonsarne o xuzHeHHOU (opme. JKu3HEHHBIC
dbopMbl pacTeHHil: JepeBbsl, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpPABBI,
ONHOJIETHHE TpaBbl. JKU3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI, TEOOWOHTHI,
a’3poOnOoHTHI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HU.

buotnueckue ¢akTopel. Buabl OMOTHYECKMX B3aMMOJEHCTBUIN: KOHKYPEHIUS,
XHUIIHAYECTBO, cUMOMO3 U ero ¢opwmel. [lapasutusm, Koomepaiusi, MyTyalu3M,
KOMMEHCAJIM3M (KBapTUPAHTCTBO, HaxyieOHM4YecTBO). HeTtpoduueckue B3aumoaeicTBus
(Tormueckue, Gopuyeckue, dadbpuyeckue). 3HaUYCHUE OMOTHYECKUX B3aUMOJCUCTBHIMA
JUISL CYIIECTBOBaHHUS OpPraHU3MOB B cpene oOurtanus. [IpyHIMI KOHKYPEHTHOTO
VCKJIFOUYEHHS.

JleMoHCTpanuu

Tabmuubr u  cxembl: «Oxosorudeckue (paxtopb», «CBETOBOM  CIEKTpY,
«IKOJIOTUYECKUE TPYIIbl KUBOTHBIX IO OTHOIIEHUIO K CBETY», «TEIIOKpOBHbBIC
JKUBOTHBIE», «XOJOJAHOKPOBHBIE  KUBOTHBIC», «DHU3MOJIOTMYECKUE  aJanTaluu
YKUBOTHBIX», «Cpeibl 00MTaHUs OPraHU3MOBY, «buosioruueckue puTMb», « Ku3HEHHBIE
dbopMBl  pacTeHHII», «KuzneHnole  GOpMBI  KUBOTHBIX»,  «DKOCHCTEMa
HIMPOKOJIMCTBEHHOTO Jieca», «IJKOCUCTEMa XBOMHOro jeca», «llenn mnutanusy,
«XuwmHnuectoy, «llapasutuzm», «Konkypenuus», «Cumomnos», «KommeHncanmuzmy.

Oo6opynoBanue: repOapuu pacTEHUN U KUBOTHBIX, IPUCIOCOOTIEHHBIX K BIUSHHUIO
Pa3IUYHBIX JKOJOTHYECKUX (PAaKTOPOB, repOapuu CBETOIIOOMBBIX, TEHETIOOUBBIX H
TEHEBBIHOCJIMBBIX PACTEHHI, CBETONIOOMBBIC, TEHENIOOMBBIE W TEHEBBIHOCIUBBIC
KOMHATHBIE pacTeHHsi, TepOapuu W KOJUICKIMU TETUIONIOOMBBIX, 3UMOCTOUKHX,
MOpPO30YCTOMYMBBIX PpPACTEHUN, Uydesla TMTUIl U 3Bepei, repOapuu pacTeHWIA,
OTHOCALIMXCS K rurpoduram, kcepopuram, Me3ouTamM, KOMHATHBIE PACTEHUS JAHHBIX
IpyNI, KOJUISKIIMH KUBOTHBIX, OOMTAIONINX B Pa3HBIX Cpefiax, repdapuu U KOJUICKIUU
pacTeHUN W KUBOTHBIX, OOJIAJAIOIIMX YEepTaMU MPUCIOCOOJEHHOCTH K CE30HHBIM
U3MEHEHHUSIM YCIIOBUW KU3HU, TepOapuul M KOJUICKIIMM PACTEHUM M IKUBOTHBIX
Pa3JIMUHBIX >KU3HEHHBIX (OPM, KOJUICKIIMU KUBOTHBIX, YYACTBYIOIIUX B Pa3TUUYHBIX
OMOTUYECKHUX B3aUMOJICHCTBUSIX.

JlabopaTopHas pabora «BbIsiBIieHHE MPUCIOCOONEHU OpPraHu3MOB K BIHMSHUIO
CBETa».

JlabopaTtopHas paGora «BbIsiBIeHHe MPUCTIOCOOTICHUN OPraHU3MOB K BIIHMSHUIO
TEMIEPATYPhI».

JlabopaTopHas paboTa « AHATOMHUYECKHE OCOOEHHOCTH PACTEHUH U3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. DxoJiorusi BUI0B U NOMYJISAIHIA

DKOJIOTUYECKUE XapaKTEePUCTUKHU momyssiuuu. [lomymnsuus kak Ouojoruueckas
cucrema. Pojib HEOJHOPOIHOCTH Cpefbl, (PU3MUECKUX OaphbepoB M OCOOEHHOCTEH
Owojorni BUAOB B (OPMHPOBAHWU IPOCTPAHCTBEHHOW CTPYKTYPHI TIOIYJISITHH.
OcHOBHBIC TIOKa3aTEeIU MOIMYJISIUA: YUCIEHHOCTb, TIJIOTHOCTh, BO3PACTHAS M IOJIOBAas
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CTPYKTYpa, POKIAEMOCTh, TPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALS.

Dxosiornyeckas CTpykrypa mnonyisiuu. OIlleHKa YHCICHHOCTH MOMYJISIIUU.
JlnHamMuka mnonmynsuuu U €€ peryiasuus. bHOTHYEeCKHM MOTEHUUAT MOMYJISLHH.
MopgenupoBanue OWHAMHUKHA NONYyJsiHuW. KpHBBIE pOCTa YHUCIEHHOCTH MOMYJISILIUH.
KpuBblie BepKUBaHUS. Perysisiius 9ucieHHOCTH MOMYJISAIHN: POJib (DAKTOPOB, 3aBUCSIIINX
¥ HE 3aBUCSIINX OT INIOTHOCTH. DKOJIOTHYECKUE cTpaTerun BuaoB (I- u K-ctparerun).

[TonsiTue 00 3Ko0JIOrMUecKOr HuLIe BUAa. Mectoooutanne. MHOromepHas MOJEIb
skonornyeckorn Humu Jxk.M. XarumHcoHa. Pa3mepbl 3KOJOTrMYECKOW  HUIIU.
[ToreHuuanbHas U peaTu30BaHHAS HUILIU.

Bun kak cucrema nomyssanui. Apeansl BUAOB. BBl M MX )KU3HEHHBIE CTPATETUU.
DKOJOrH4eCKHe YKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJACHUS W MUTpALMil JKMBOTHBIX. buosiornueckue WHBa3uu
YyKEPOJIHBIX BUJIOB.

JleMoHCTpaluu

[Toptpert: Ixx.1. XaTunHCOH.

Tabmuiet W cXeMbl:  «DKOJOTHYECKHE  XapaKTePUCTHKU  TOMYJISIIHN,
«IIpocTpaHCTBEHHAsi CTPYKTypa MOMYJALUN», «Bo3pacTHbIe MUpAMUIbI HOMYJISIIIAN,
«CKOpOCTh 3aceyieHUs MTOBEPXHOCTH 3€MIIM PA3IMYHBIMU OpraHu3MaMmuy», «Mojemb
skonorndeckor Humu Jx. M. XatauHcoHay.

OOGopynoBanue: repObapun pacTeHUM, KOJUICKIIMHU YKUBOTHBIX.

JlabGoparopHas padota «IIpucrnocobieHus CeMsH pacTEHUN K PacCeICHUIOY.

Tema 9. DkoJiorus cood1IeCTB. IKOJOTHYECKHE CHCTEMBI.

CooO1ectBa opranu3mMoB. buoiieHo3 u ero cTpykrypa. CBs3U MEX]1y OpraHu3MaMu
B OMOILIEHO3E.

Okocuctema kak oTkpbiTas cuctema (A.J[k. Tencnu). OyHKIIMOHATBHBIE OJIOKH
OpraHU3MOB B JKOCHCTEME: MPOAYLIEHTHI, KOHCYMEHTBI, peIyleHThl. Tpoduueckue
ypoBHHU. Tpoduyeckue 1enu u ceTu. AonoTudeckue 0J0ku d3KocucTeM. [10UBBI U HUITBI
B SKocucTeMax. KpyroBopoT BeIIEeCTB U MOTOK PHEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeIM SKOCHCTEMbI. bromacca W mpoayKiusi. DKOJOTUYECKHE
nUpamMuIbl YUCel, OMOMACChl U SHEPTHUHU.

Jlunamuka askocucmem. Kamacmpoguueckue nepecmpoiixu. Dnykmyayuu.
HamnpapneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCUM U WX TPUYUHBI. AHTPOIOTCHHBIC BO3JEHCTBUS Ha CYKIIECCHUHU.
KnumakcHoe coobiectBo. bropasHoo6paszue 1 mosHoTa KpyroBopoTa BelecTB — OCHOBA
YCTONYMBOCTU COOOIIIECTB.

[IpuposiHbIE 3KOCUCTEMBI. JKOCUCEMbBL 03€D U peK. IKocucmemvl mopeu U
oxeanos. Ixocucmemvbl MYHOp, 1eC08, Cmenel, NYCMblHb.

AHTpOINIOTEHHBIE AKOCUCTEMBI. ATposkocucTemMa. ArpoieHo3. Paznuuusa mexny
AHTPOTIOTEHHBIMU M IPUPOTHBIMU SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u
dayna. CunHanTponm3anus ropojckoi (ayHbl. buonornueckoe M X03SUCTBEHHOE
3HAYEHHUE arpO’KOCUCTEM U YPOOIKOCUCTEM.
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3aKOHOMEPHOCTH (OPMUPOBAHMSI OCHOBHBIX B3aMMOJAEUCTBUN  OPTraHHW3MOB
B OKocucTteMax. Posib kackaonoeo sghghekma u 6u008-30upuxamopos (Kinouesvlx 6U008)
8 yHkyuonuposanuu sxocucmem. IlepeHOC PHEPrUM U BEUIECTB MEXKAY CMEKHBIMHU
DKOCUCTEMAaMH. Y CTOMYMBOCTh OPraHU3MOB, MOMYJSIIUA W 3KOCUCTEM B YCIIOBHSX
€CTECTBEHHBIX U AHTPOTIOTE€HHBIX BO3/ICCTBUM.

Mexanuzmvl 6030eticmeusi 3a2pA3HeHUll pasHblX Munoé Ha CcyO60peaHu3MeHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHAX, OCHOBbL IKOJIOCUUECKO20
HOPMUPOBAHUSL  AHMPONO2EHHO20  6030elicmeus.  MeTonoIoTusT ~ MOHHMTOPHUHIA
€CTECTBEHHBIX U AHTPOIIOT€HHBIX 3KOCHCTEM.

JleMoHcTpanuu

[Toptper: A.Jlx. Tencau.

Tabmuupl u cxembl: «CTpyKTypa OMOIIEHO3a», « DKOCUCTEMA IIMPOKOIUCTBEHHOTO
jgeca», «IKOCHUCTEMa XBOWHOro Jecay, «DOyHKIIMOHAJIbHBIE TPYIIbl OPraHU3MOB
B ’Kocucteme», «KpyroBoport BeliecTB B akocucteMe», «llenu nutanus (rmactOuiiiHasi,
JNEeTpUTHAs)», «DKOJOTMYecKass MHUpaMuaa 4Yucen», «IKOJoTHYecKas mupamMua
onomMaccel», «JKoJorhyeckas mnupamuja osSHeprum», «OOpazoBaHue 00J0Tay,
«IlepBuuHasa cykueccusi», «BoccTaHOBIEHHE Jieca TOCIE MOXKapa», «IKOCUCTEMA
o3epa», «ArpoueHo3», «KpyroBopoT BeIIECTB M IMOTOK SHEPIHMH B arpoleHO3e»,
«IIpumepnl ypOOIKOCUCTEMY.

Ob6opynoBanue: repOapuu pacTeHU, KOJUICKIIMM HACEKOMBIX, uydesia MNTHI] U
3Bepeil, repOapuu KyJbTYPHBIX W JUKOPACTYIIUX PACTEHUM, aKBapUyM KaK MOJEIb
KOCUCTEMBI.

IIpakxmuueckas paboma «VI3yuenue u onrcanue ypoo3KOCUCTEMBIY.

Jlabopamopnas _paboma «V3yueHue pa3zHOOOpa3us MEJIKUX TMOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKcKkypcus « IKCKYpcus B THIUYHBIA OMOTeoneHo3 (B 1yOpaBy, Oepe3HsiK, eJIbHUK,
Ha CyXOJIOJIbHBIN WJIM MOMMEHHBIN JyT, 03€p0, OOJIOTO)».

IKcKypcus « IKCKYPCHs B arpodKOCHUCTEMY (Ha MMOJI€ WK B TETTUYHOE XO3SICTBO)».

Tema 10. Buocdepa — rinodanbHasi IKOCUCTEMA

buochepa — oOmemnanerapuas o0ojouka 3eMid, TA€ CYIIECTBYET WIH
CYILIECTBOBaJIa KW3Hb. Pa3BuTue mnpeacTtaBieHuil o Ouocdepe B Tpyraax . 3rocca.
VYuenne B.U. Bepnaackoro o 6umochepe. O6mactu 6uochepsl u €€ cocran. JKupoe
BEIIeCTBO OUochephl U ero PyHKIIHH.

3aKOHOMEpPHOCTH cyuiecTBoBaHusl Ouocheprl. OcobenHoctn Ouochepsl Kak
rnobanpHON 3KocucTeMbl. [luHamuueckoe paBHOBecue B Ouochepe. KpyroBopotsl
BEIIECTB U OMOreOXMMHUYECKHE IUKIBI (yIyiepoja, a3oTa). PUTMUYHOCTH SIBJICHUM
B Ouocdepe.

3oHanbHOCTH OMOcdepbl. [loHsiTue 0 6mome. OCHOBHBIE OMOMBI CYyIIU: TYHJIpa,
XBOMHBIE Jieca, CMEIIAaHHbIE W IMIMPOKOJUCTBEHHBIC Ji€ca, CTEMH, CaBaHHBI, MyCTHIHHU,
TPOMUYECKHUE Jieca, BRICOKOTOPhs. Kimmar, pacTUTENbHBIN U KUBOTHBIA MHpP OMOMOB
CYLIH.

Ctpyktypa U (pyHKIHS KUBBIX CHCTEM, OIEHKAa MX PECypCHOr0O MOTEHLHajda U
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ounochepHbIx QyHKIUN.

JIeMoHCTpauuu

[Toptpetsi: B.U. Bepnaackuii, 3. 3rocc.

Tabmuer u cxeMmbl: «l'eochepnr 3emman», «KpyroBopor aszora B NpuUpoOAE»,
«KpyroBopoT yriepoga B npupoae», «KpyroBopor kuciopoga B IPUPOAEY,
«KpyroBopoT BoJibI B Tipupoie», «OcHOBHbIE OMOMEI cyminy, «Kinmmatuyeckue nosica
3emmn», «Tynapa», «Talira»y, «Cwmemanueii Jsecy, «IIIMpOKOIMCTBEHHBIA JECH,
«Crenby, «CaBanHay, «Ilyctoinsy, « Tponuueckuii gecy.

ObopynoBanue: repdaprun paCTCHUI Pa3HbIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YesnnoBek M OKpYy:Kamomas cpeaa

DKOJIOTHUECKHE KPHU3UCHI U MX NMPUYHUHBL. Bo3zeiicTBue demoBeka Ha O6mocdepy.
3arpsi3HeHME BO3YIIHOM cpelbl. OXpaHa Bo3yXa. 3arpsi3HeHne BOAHOU cpenbl. OxpaHa
BOJHBIX pecypcoB. Paspymenne mousbl. OXpaHa NOYBEHHBIX pecypcoB. M3meHeHne
KJIMMATa.

AHTpOIIOTEHHOE BO3JCHCTBUE HA PACTUTEIBHBIM M JKMBOTHBIM Mup. OxpaHa
PacTUTENBHOTO U KUBOTHOrO Mupa. OCHOBHBIE IPUHIIMIIBI OXPaHbl MPUPOAbl. KpacHsie
kauru. Oco6o oxpansiemole npupoansie Tepputopun (OOIIT). boranndeckue caapl U
300JIOTMYECKHUE TIapKH.

OCHOBHBIE NPUHIUIB YCTOMYMBOTO Pa3BUTUS YEJIOBEUECTBA M IPHUPOIBI.
PannonansHOE€ MPUPOIONOJIB30BAHUE UM COXpPAHEHHWE OMOJIOTMYECKOro pazHooOpasus
3emun. OO1IME 3aKOHOMEPHOCTH TJI00ATBHBIX SKOJOTUYECKUX KpU3ncoB. OCOOCHHOCTH
COBPEMEHHOT'0 KPHU3HUCA U €r0 BEPOATHBIE TIOCIECTBUS.

Pa3BuTre METOOB MOHUTOPWHIA Pa3BUTHUS OMACHBIX TEXHOT€HHBIX MPOLECCOB.
Cucmemubie uccned0o8anus nepexooa K pecypcocobepezaioujeli u KOHKYPeHmocnocobHou
sHepeemuke.  buonocuueckoe  pasnoobpazue u  oOuopecypcvl.  Hayuonanvhvie
UHGOPMAYUOHHBIE CUCTEMbl, 0becneuusalouue 00CmMyn K UHPOpMayuu no coCmosaHuio
omoenbHulX 6Uu008 U skocucmem. OCHOBbL IKOpeaburumayuy dKocucmem u cnocooos
O0pvObL ¢ OuonoepedcoeHusMU. PekoncmpyKyus MOpCKux u HA3eMHbIX IKOCUCTEM.

JleMoHcTpanuu

Tabmuupl 1 cxembl: «3arpsa3HeHue atMocdepbl», «3arpsi3HeHue ruapochepbD,
«3arpsi3HeHue nouBb», «llapHukoBbIl 3P dekT», «Ocob0 oxpaHseMble MPUPOIHbIE
TeppUTOPUN», «Moienu ynpaBisieMoro MUpay.

Oo6opynoBanue: Gpororpaduu OXpaHsIeMbIX paCTeHUN U )KUBOTHBIX KpacHo# KHUTH
Poccniickont @enepanun, KpacHoil KHUTH pernoHa.

IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBbI
1O BUOJIOI'MU HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpEOOBAHMS K PE3yIbTaTaM OCBOEHUS O0yJaArOIIIMMUCS
mporpaMM CpemHero oO0mero oOpa3oBaHUS: JIMYHOCTHBIC, METANpeAMETHbIC U

OPEAMETHBIC.
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B cTpykType JIMYHOCTHBIX pPE3yJbTATOB OCBOEHUS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CJIEAYIOIIME COCTaBIIOIIME: OCO3HAHHE OOYYaroIMMHCS POCCHUCKOM
TPAXJAHCKOM MIACHTHYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSATEIIBHOCTA U
CaMOOIIPEACIICHUIO, HAIMYUE MOTHUBAIMM K OOYYEHHIO OMOJIOTWH, LEIECHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHUM JIMYHOCTU HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPaauLMA  pa3BUTUA  OHOJOTMYECKOTO  3HAHMS, TOTOBHOCTH
U CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJCTBOBATHCA B CBOEH AESATENBHOCTH LIEHHOCTHO-
CMBICIIOBEIMU YCTAaHOBKAMH, TPHUCYIIUMH CHUCTEME OHOJIOTHYECKOro OoOpa3oBaHMS,
HAJIMYME TPABOCO3HAHUS DKOJOTUYECKOW KYJIBTYpPHI, CIIOCOOHOCTH CTAaBUThH IEIU H
CTPOUTH >KU3HECHHBIC ILJIAHBI.

JIngyHOCTHBIE pE3yJbTaThl OCBOEHUSA MPOTPaMMbl IO OWOJOTHHM JOCTUTAIOTCS
B  €IUHCTBEYyuYeOHOMU M BOCIHUTATEIBHOW  JEATEJIBHOCTA B  COOTBETCTBUU
C TPAJAUIIMOHHBIMU POCCUHUCKUMHU COIUOKYJIbTYPHBIMH, UCTOPUUECKUMHU M JTYXOBHO-
HPABCTBEHHBIMU I[EHHOCTSMH, TPUHATHIMU B OOIIECTBE NpaBUJIaMU U HOpPMaMH
NOBEJACHUS M CHOCOOCTBYIOT TMIPOLIECCAM CAMOIIO3HAHMS, CAMOBOCHHUTAHHUS U
CaMOpa3BUTHs, Pa3BUTHUSI BHYTPEHHEW MO3UIMU JTUYHOCTH, MATPUOTU3MA U YBaKCHUS
K 3aKOHY W MPaBOIOPANKY, YEJIOBEKY TpyJa W CTapuIieMy MOKOJECHHUIO, B3aUMHOIO
YBaKEHUS, OEpPEKHOrO0 OTHOUIEHUS K KYJIBTYPHOMY HACICAUI0O U  TPAJULMIM
MHOTOHAIIMOHAIILHOTO Hapoaa Poccuiickoint deaepannn, NpUpOAE U OKPYKAOIIEH CPELE.
JInyHOCTHBIE pe3yJbTaThl OCBOCHUS YyueOHOro mpenmera «buONOTHSY TOJKHBI
OTpakaTb TOTOBHOCTh M  CHOCOOHOCTh  OOyYalomMXCS  PYKOBOJICTBOBATHCS
chOPMUPOBAHHOW BHYTPEHHEW MO3UIMENW  JIMYHOCTH, CHUCTEMOM  IIEHHOCTHBIX
OpUEHTAIUM, TO3UTUBHBIX BHYTPEHHUX YOEXKICHUH, COOTBETCTBYIOIIUX TPAAUITUOHHBIM
IIEHHOCTSIM POCCUUCKOTO OOIIEeCTBA, pACIIMPEHUE JKU3HEHHOTO OMbITa U OIbITa
JESITEILHOCTH B TMPOLECCE PEATU3AMMA OCHOBHBIX HAIPABJICHUN BOCHUTATEIBHOM
JEATEeIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaaaHCcKOro BOCIIUTAHUS:

C(OPMHUPOBAHHOCTD T'PAXKIAHCKOW MO3UIMKA OOYYarOIIerocss Kak aKTHBHOTO H
OTBETCTBEHHOTO WICHA POCCUHCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTHTYIIMOHHBIX IPaB M OOS3aHHOCTEH, YBa)KCHHE 3aKOHA
U TIPABOIIOPSI/IKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH EATCILHOCTH MPH CO3JaHUU YUYCOHBIX
IPOCKTOB, PEIICHNU YUYeOHBIX U TMO3HABATE/ILHBIX 3a/1a4, BHIMOJHECHHH OMOJIOTHYECKHX
9KCIEPUMEHTOB,;

CITIOCOOHOCTh OMpEEsaTh COOCTBEHHYIO IMO3UIIMIO MO OTHOLIEHUIO K SIBICHUSIM
COBPEMEHHOM KU3HHU U OOBICHSTH €E;

YMCHUE YYHUTHIBATH B CBOMX JCUCTBUSAX HEOOXOIWMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJCH C pPa3HBIMH YOCKICHUSAMH, KYJIbTYPHBIMH IIEHHOCTSIMU W
COIMAJTBHBIM TIOJIOKCHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIECCE COBMECTHOTO BBITIOJHEHUS YUEOHBIX,
MO3HABATEJIbHBIX U MCCIIEI0BATEIIbCKUX 3a/1ad, YBAKUTEILHOTO OTHOIICHUS K MHEHHUIO
OIITOHEHTOB NpU 00CYKIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO CONCPIKAHNUS;
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TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU EATEIIBHOCTH;

2) IATPHOTHYECKOTO BOCITUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCHUUCKONW TPAXKIAHCKONW WICHTUYHOCTH, IAaTPUOTH3MA,
YBaXKEHHS K CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH Tniepes PomnHOM, ropaoctu
3a CBOM Kpal, CBOW PoauwHy, CBOW S$3bIK M KYJbTYpy, MNPOLUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBLHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOLICHHWE K MPUPOJHOMY HACIECIUI0O U MaMSITHUKAM MPUPOJBI,
JNOCTUXEHUSIM Poccrn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBJICHHE W pPa3BUTHE
OMOJIOTMY, TTOHUMAHUS 3HAYEHHsI OMOJIOTMH B MO3HAHUU 3aKOHOB MPHUPOABI, B >KU3HU
YEJI0BEKa U COBPEMEHHOIO O0IIECTBA;

uaelHas YyOEeXIEHHOCTb, TOTOBHOCTh K ClyXeHMIO U 3amure OteyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:
OCO3HaHHE JTyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoaa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEICHUS;
CIIOCOOHOCTh  OIIEHUBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JIMYHOTO BKJaJa B IIOCTPOCHHE YCTOMYMBOIO  OYyayIIEro;
OTBETCTBEHHOE OTHOIICHUE K CBOMM POAUTEISAM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO MPUHSTHS IEHHOCTEW CEMEWHOM >KW3HH B COOTBETCTBHUM C TPAIULIUAMU

HaponoB Poccuu;

4) 3cTEeTHYECKOT0 BOCIIUTAHUS:

SCTETHMYECKOE OTHOLIEHHE K MHPY, BKJIIOYas OCTETHKY ObITa, HAy4yHOrO U
TEXHUYECKOT'O TBOPYECTBA, CIIOPTa, TPY/a, OOLIECTBEHHBIX OTHOIIECHUIA;

OHUMAaHUE DSMOIMOHAILHOIO BO3IEUCTBHS KMBOM HPUPOALI U €€ IIEHHOCTH;

TOTOBHOCTB K CAMOBBIPAYKEHHIO B PA3HBIX BUIAaX HCKYCCTBA, CTPEMIIEHHE IIPOSBIIATE
Ka4eCTBa TBOPUYECKOM JINYHOCTH;

5) dpuznyeckoro BocnuTaHusi, GopMHUPOBAHUS KYJIbTYPHI 3I0POBbHS H
IMOLMOHAIBLHOTO 0JIATrONOIyYHsI:

MOHUMAHHME W peaju3alus 3J0pOBOro W 0e30macHOro odpasa >XKU3HM (30POBOE
MUTaHue, COONIOZICHNE TUTHEHUYECKUX TMPaBUI U HOPM, COAIIAHCUPOBAHHBIN PEXKUM
3aHIATHH M OT/IbIXA, PETYIsIpHAs (U3UYECKasi aKTHBHOCTh), OEPEIKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DH3WYECKOMY U TCHUXUYECKOMY
3JI0POBBIO;

MOHMMAaHHUE IEHHOCTH TPAaBUJI MHANBUAYATHLHOTO W KOJIJICKTUBHOTO 0€301TacHOTO
MOBEJICHUS B CUTYAIHIX, YTPOKAIOIIUX 30POBBIO U KU3HH JIFOJICH;

OCO3HAHWE TIOCIEJACTBUH W HENPHUITHS BPEAHBIX NPUBBIYEK (yMOTpeOJIeHUS
QJIKOTOJIsI, HAPKOTHUKOB, KypEHUS);

6) TPyA0BOr0 BOCTIMTAHUA:

IOTOBHOCTDB K TPYAY, OCO3HAHNEC ICHHOCTHU MaCTCPCTBA, pr,Z[OJ'II-O6I/I€;
29



TOTOBHOCTh K aKTUBHOM [IEITEIBPHOCTH TEXHOJOTHYECKOM M COILMAJIbHOM
HaIpPaBJICHHOCTH, CIIOCOOHOCTh WHHIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSTEIIBHO
BBITOJIHATH TAKYIO AESATEIIbHOCTb;

MHTEpeC K pa3auyHbeiM cdepam npodhecCUOHANIBHON NEsTEIbHOCTH, YMEHUE
COBepIIIaTh OCO3HAHHBIM BBHIOOp Oymyiien mpodeccruu U pealru30BbIBaTh COOCTBEHHBIC
’KU3HCHHBIC TVIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTIKCHUH
BCEM KU3HU,

7) 3K0JIOTHYECKOT0 BOCTIMTAHUS:

HKOJIOTUYECKH 11eJIecO00pa3HOE OTHOIICHHE K MPUPOJE KAaK HCTOYHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIICHHE  YPOBHA  HKOJOTMYECKOM  KYyJIbTypbl: NPHOOPETEHHE  ONbITA
IJJAHUPOBAHHUS MTOCTYIIKOB U OLICHKM MX BO3MOXKHBIX IIOCJIEACTBUM I OKPYKAIOLIEH
Cpensbl;

OCO3HaHUE INI00ATBHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEM U ITyTeH UX PEIICHNUS;

CIIOCOOHOCTB MCIIOJIB30BaTh MPUOOPETAEMbIE MPU U3YYEHUN OMOJIOTUH 3HAHUS U
YMEHUS MPU PEUICHUH NPOOJIEM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOJONOIb30BAHUEM
(cobnronenue mpaBWil MOBEACHHS B MPUPOJE, HANPABICHHBIX HAa COXPAHEHHE
paBHOBECHSI B 9KOCUCTEMAX, OXPaHy BUIOB, SKOCUCTEM, OHochepsl);

AKTUBHOE HENPUATHE IEUCTBUM, NMPHUHOCSIIIMX BPEI OKPYKAKOMIEH IPUPOIHOU
cpelle, yYMEHUE IMPOTHO3UPOBATH HEOJArONMPHUATHBIE JKOJOTMYECKUE MOCIEICTBUS
MPEANPUHUMAEMBIX ICUCTBUM U NPEAOTBPALIATh UX;

HaJIMYME PA3BUTOTO0 HKOJOTMYECKOIO MBIIUICHUS, JKOJOTMYECKONW KYJIbTYpHI,
ONBITA JEATENBHOCTH JKOJOTHYECKOM HAIPABICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
MMM B TO3HABATEJIbHOW, KOMMYHUKAaTUBHOW M COLIMAJIBHOM IMPAKTHUKE, TOTOBHOCTH K
YYAaCTHUIO B IPAKTUYECKOUN AESITENBHOCTH YKOJIOTUUECKON HAIIPABIECHHOCTH;

8) HeHHOCTH HAYYHOT'O TIO3HAHMS:
c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKW M OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha JHAJIOre KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;
COBEPIIECHCTBOBAHUE S3BIKOBOM M YWTATEIIbCKOM KYJIbTYpbl KaK CpeIcTBa
B3aMMOJICHCTBUSI MEXKTY JIFOIbMU U MMO3HAHUS MUPA;

NOHUMaHHe crenuUKY OMOJOTUU KaK HAyKH, OCO3HaHUs €€ posid B GOpMUPOBAHUU
palMoOHAIbHOTO HAyYHOTO MBIIUICHHS, CO3JaHUM  ILEJIOCTHOTO  MpPEICTaBICHUS
00 OKpY’KalollleM MHpE KaK O €IMHCTBE MPHUPO/JIbI, YeJIOBeKa U OOIIECTBA, B MO3HAHUU
NPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIIeHUH TPoOJieM COXpaHEHHs TMPUPOTHOTO
paBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMM JIsi COBPEMEHHOW IMBWIJIM3AINM:
o0OecrieueHrss HOBOTO YPOBHS PAa3BUTHS MEAMIMHBI, CO3/JaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX peIIaTh PECYpPCHBIE MPOOJIEMbl Pa3BUTHS YEIOBEUYECTBA,
noMcKa IyTed BbIXOJA U3 TJI00ANbHBIX JKOJOTHYECKUMX NpoOJieM U obecrneueHus
nepexojia K yCTOWYMBOMY pPa3BUTHIO, PALIMOHAIBHOMY HCIIOJIB30BAHUIO MPUPOIHBIX
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pecypcoB u (hOPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTDH B MOJIYYCHUH OMOJOTMUYECKUX 3HAHUU B EISAX MOBBIIICHUS
oOmmelt KyJbTYphl, E€CTECTBEHHO-HAYYHOM T'pPaMOTHOCTH, KaK COCTAaBHOW 4YacTh
GyHKIHMOHATIBHOM TpaMOTHOCTH  oOydarommxcs, (opmMupyeMod 0pH HU3y4EHUU
OHoJIOTHH,

IMOHMMAHHWE CYIIHOCTH METOJIOB IIO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH MCIOJB30BATh MOJy4yaeMble 3HAHUS IS aHaIu3a U OObSICHEHUS
SABJICHUM OKPY’KAIOIIETO MUPa M MPOUCXOIAIIMX B HEM HM3MEHCHHM, YMEHUE AENaTh
00OCHOBaHHBIE 3aKJIIOUECHMSI HA OCHOBE HAy4YHBIX (DaKTOB U HMMEIOUIUXCS JaHHBIX
C LIEJBIO MOJTYYEHUSI JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CAMOCTOSTEIBHO UCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JIJISl PEIICHUS
po0JIeM B peasIbHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HAaHMWE LEHHOCTH HAYYHOU JIE€ATEIBbHOCTH, TIOTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO U UCCIIEIOBATENBCKYIO IEITEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIC;

TOTOBHOCThH U CITIOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO,
K AaKTUBHOMY TIOJIYY€HHUIO HOBBIX 3HAHUM 1O OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU.

METAINIPEIMETHBIE PE3YJIbTATDI

MertanpenMeTHbIE PE3yiabTaThl OCBOCHMSI y4eOHOro mnpeaMera «buUOTOTHS»
BKJIIOYAIOT: 3HAUYUMble Uit  (DOPMUPOBAHUS  MHUPOBO33PEHUS  OOYyUYaIOIIMUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYyYHbIE TOHSATUS, OTPAXKAIOIINE
[[EJTOCTHOCTh HAYYHOW KapTHUHBI MUpa U CIIEHU(PUKY METOJ0B TTO3HAHUS, UCTIOJIb3YEMBIX
B €CTECTBEHHBIX HayKaxX (BEIECTBO, DHEPTHs, SBIICHUE, MPOIIECC, CUCTEMa, HAYyYHBIN
(dbakT, TPUHLMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHHUE,
HaOJI0ICHUE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHE); YHUBEPCAIbHbIC YUeOHbIC IEHCTBUS

(mo3HaBaTeIbHBIE, KOMMYHUKATHBHBIE, PETYJISITUBHEBIC), o0ecIeuynBaroIue
dbopmupoBaHre (PYHKIUOHATBHOW TPAaMOTHOCTH W COIMAIBHOW  KOMIICTCHITUH
oOydJarommxcs; CIIOCOOHOCTH 00yJaroIMXCs UCITO0JIh30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHME 3HAHMUS M YHUBEpCAJbHbIE Y4YEOHbIC
JIEVCTBHS B II03HABATEILHOU U COLIMAIIBHOM ITPAKTHUKE.

B pesynbTaTe u3ydeHus OHOJOTMM Ha YPOBHE CpPEAHEro oOIero oOpa3oBaHUs
y oOyuatomierocst OyayT c(OpMHUpPOBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHBIC
NEHUCTBUS, KOMMYHHUKATHUBHBIC YHUBEpCAIbHBIC YUYCOHBIC ICHCTBHUSA, PETYISITUBHBIC
YHUBEpCaIbHbIC YUCOHbBIC ICHUCTBUS, COBMECTHAS JEATEIHHOCTD.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBble Jlornueckue JaeiicTBUA:

CaMOCTOSITENIbHO (hOPMYJUPOBATh U aKTyaIM3UPOBAThH MPoOJieMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh MIPU OCBOCHUM 3HAHHMM MPUEMBI JIOTHUYECKOTO MBIIIUICHUS (aHAIU3a,
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CHHTE3a, CpaBHEHUS, KilacCuuKammu, 0000IIEeHNs ), paCKPBIBATH CMBICIT OMOJIOTHYECKHIX
NOHATUH (BBIACKSATh UX XapaKTEpHbIC MPU3HAKU, YCTAHABIMBATH CBA3U C JPYTUMHU
MOHSATUSIMU );

OTIPEICTIATH 1IENIN ACSITEbHOCTH, 3a/1aBasi MapaMeTphl U KPUTEPUH UX JTOCTHKEHUS,
COOTHOCHUTH PE3YJbTAThI IEATEIHLHOCTHU C MOCTABICHHBIMH LIESMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TIOHATUS TSl OObSICHEHUS (PAaKTOB U SBJICHUM AKUBON
IPUPOIBI;

CTPOUTH JIOTUYECKHE pacCykAeHUS (MHAYKTUBHBIE, AENYKTUBHBIC, 110 aHAJIOTUN),
BBISIBIIAITH  3aKOHOMEPHOCTH M MPOTUBOPEYHMS B PACCMATPUBACMBIX SIBICHMSIX,
(bOopMyIMpPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MOJENBHBIE CpPEACTBA MJS MPEICTaBICHUS CYIICCTBEHHBIX
CBS3€H M OTHOLUEHUHN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUUI
pa3HOTrOo PO/, BRIABICHHBIX B PA3IUYHBIX HH(POPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh IJIaH pEIICHUS MPOOJIEMBbI C YYETOM aHamu3a HMEIOIIMXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JCSATEIBHOCTH, OIICHMBATh COOTBETCTBHUE PE3yIbTAaTOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEACTBUM 1€ATEIbHOCTH;

KOOPJMHHUPOBATh U BBINOJHATH pabOTy B yCIOBHUSX PEATbHOTO, BUPTYAIBHOTO H
KOMOMHHMPOBAHHOT'O B3aUMOJEHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

ba3oBble ncciienoBare/ibCKie 1eiCTBHA:

BJQJIETh HaBbIKAMU Y4YE€OHO-UCCIENOBATEIbCKOM U MPOEKTHON JEsITeNIbHOCTH,
HaBbIKaMU pa3pelIeHus IpooieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY
MOMCKY METOAOB PELICHHs] MPaKTUYECKUX 3a7ay, MPUMEHEHHIO Pa3IMYHBbIX METOJIOB
NIO3HAaHWS;

UCII0JIB30BATh PA3JIMYHBIE BU/BI IEATEIBHOCTH 1O MOJTYYEHUIO HOBOTO 3HAHMS, €TO
UHTEpIIpEeTaluy, TPeoOPa30BaHUIO U IPUMEHEHHIO B YUEOHBIX CUTYalUsIX, B TOM YHCIIe
IIPU CO3/IaHUH YYEOHBIX M COLUATIBHBIX TPOEKTOB;

(opMHpOBaTh HAyYHBIA THUIN MBILUIEHUS, BJIAJE€Th HAYYHOW TEPMHUHOJIOTHEM,
KJIFOUEBBIMHU MOHATUSAMH U METOJAMU;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BATEIbHOMN IEATETbHOCTH
Y )KU3HEHHBIX CUTYalUsIX;

BBISIBIISIT PUYUHHO-CIICJICTBEHHBIE CBSI3U U aKTyalIM3UPOBAThH 3a7a4y, BBIJBUTATh
TUNoTe3y €€ pelieHus, HaX0IUTh apIYMEHTHI JIJIs JOKa3aTeIhCTBA CBOUX YTBEPKIICHUM,
3aJ1aBaTh MapaMeTPhbl U KPUTCPUU PEIICHHUS;

aHAIM3UPOBATh TOJIYYCHHBIC B XOJE PEIICHUS 3a7a4d pPe3yJIbTaThl, KPUTHUCCKH
OIICHUBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIIGHKY HOBBIM CHUTyallWsIM, OIICHHUBAaTh TPHOOPETEHHBIH  OIIBIT,

OCYIIECTBIISTH LIeJICHAMPABICHHBIN MMOMCK MEPEHOCA CPEACTB M CIIOCOOOB IEHCTBUS
B TPO(hE€CCUOHATIBHYIO CPEY;

yMETh TEpPEHOCUTh 3HAHUS B TIO3HABATEIBHYID M MPAKTUYECKYI0 00JacTu
KU3HEICITCIbHOCTH;
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YMETb UHTErPUPOBATH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;
BBIJIBUTaTh HOBBIE UJIEU, IPEAJIATaTh OPUTMHAIBHBIE MIOIXOIbI U PELICHHUs, CTABUTH
po0JIEMBI U 3a/1a4M, JOIYCKAOIIME aJIbTEPHATUBHBIE PELICHMUS.

Pa6ora c undopmanmueii:

OpUEHTHUPOBATLCS B PA3IUYHBIX MCTOYHMKAX HH(OpManMU (TEKCTe Y4eOHOTO
nocoOusi, HayYHO-TOMYJISIPHON JIUTEpaType, OMOJIOTUYECKUX CIIOBAPSX U CIIPABOYHHUKAX,
KOMITBIOTEpHBIX ~0a3ax JaHHbIX, B UHTepHere), aHanu3upoBaThb WHGOPMAIIUIO
pa3TUYHBIX BUAOB U (DOPM MPEICTABICHUS, KPUTHICCKU OIICHUBATH €€ TOCTOBEPHOCTD U
HEMIPOTUBOPEYHBOCT;

(dbopMyIHpOBaTH 3aMPOCH U MPUMEHSATH Pa3IMYHbIC METOBI IIPU MTOUCKE B 0TOOpE
Ounonornyeckor nHGoOpMaIi, HEOOXOIUMOM /IJIsl BHITIOJIHEHUS YUEOHBIX 3a/a4;

npuoOpeTaTh  OMBIT  HMCHOJBb30BaHUS  MH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHU, COBEPIICHCTBOBATh KYJbTYPY AKTHUBHOTO HCIOJb30BaHUS PA3THMUHbIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSTENIHO BHIOMPATh ONTUMAIBHYIO (DOpPMY MpECTaBICHUS OMOIOTHYECKOM
uHdopmaiuu (cxeMbl, rpaduky, TUarpaMMbl, TAOIHIIbI, PUCYHKH U JIPYTOE);

HCIIOJIb30BaTh HAYYHBIM A3bIK B KAUECTBE CPEACTBA MPHU pabOTe ¢ OMOIOTHYECKOM
uHdopmaImen: TpUMEHSITh XUMHYECKHe, (pu3nyeckue W MaTeMaTUYECKUE 3HAKU U
CUMBOJIBI, OpMYIIbl, a00peBUATYPY, HOMEHKJIATYPY, UCIIOJIH30BATh U MPE0OpPa30BhIBATH
3HAKOBO-CHMBOJIMYECKHUE CPEACTBA HATJISTHOCTH,

BJIAJICTh HABBIKAMM PACIIO3HABAHUS W 3aIUTHl MH(OpMaIuu, WHOOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

KoMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE AeilCTBUS

Oo0wmenne:

OCYIIECTBIISATh KOMMYHHMKAIlMd BO BceX cdepax >KU3HU, aKTHUBHO Y4aCTBOBATh
B JIMajore Wi IUCKYCCHUU IO CYIIECTBY OOCYXIaeMoil TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYK/ICHHSI OTHOCUTEJIBHO BBIIIOJIHEHHS MPEUIaracéMoi 3a1aqu,
YUYHUTBIBATh UHTEPECHI U COIIACOBAHHOCTh MO3ULMHN JIPYTMX YYaCTHUKOB JUAjora Wi
JUCKYCCHUN);

pacno3HaBaTh HeBepOaJbHbIE CpeAcTBa  OOIIEHHUS, [OHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYyallud, YMETh
CMSTYaTh KOHQJIMKTHI U BECTH MIEPETOBOPHI;

BJQJETh Pa3IUYHBIMU CHOcOO0aMu OOIIEHHS W B3aUMOJCHCTBUSA, MOHHUMATH
HaMEpPEHUs JAPYTUX JIOJEH, MPOSABIATh YBaXHUTEIbHOE OTHOIIEHHWE K COOECeIHUKY U
B KOPPEKTHOU PopMe (hopMyTupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM SI3bIKOBBIX
CPEICTB.

CoBMecTHASI J1eSITEILHOCTD:

ITOHUMATDb U UCII0JIB30BAaTh IPCUMYIICCTBA KOMaHI[HOI\/i u HH,HHBHI[yaHBHOﬁ pa6OTBI
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IpU PEIIeHUH OMOIOrHYecKOl MpoodIeMbl, 000CHOBBIBATH HEOOXOAMMOCTH IPUMEHEHUS
IpyNIoBbIX (POPM B3aUMOJECHCTBUS NPU PELLICHUU YUEeOHOMN 3aauu;

BBIOMpATh TEMATHUKY U METOJIbI COBMECTHBIX JIEHCTBUH C yUETOM OOIIKUX UMHTEPECOB
¥ BO3MOKHOCTEW KaXKJOTO WIeHA KOJIJICKTUBA;

IPUHUMATh L[EIH COBMECTHOU JEATENBHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH
JICUCTBUS M0 €€ IOCTHKEHUIO: COCTABIIATH IUIAH JICUCTBUN, PACIIPEICIISITH POJIA C YUYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJ1aTh pe3yIbTaThl COBMECTHOI pabOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJAJa M KaXJOI'0 Y4YaCTHHKA KOMAaHJIbl B OOLIMii
pe3yabTaT 1Mo pa3padOTaHHBIM KPUTEPHSIM;

mpenjaraTb HOBBIE TPOEKTHI, OLEHUBAaTh HJEW C T[O3WLIUU  HOBH3HBHI,
OpPUTMHAJIBLHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITH TTO3UTUBHOE CTPATEIrMUECKOE MOBEACHUE B PA3IMYHBIX CUTYaIUsX,
MPOSIBIISITH TBOPUYECTBO M BOOOpAKEHHE, OBITH MHUITHATHUBHBIM.

PeryjisiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE JIeHCTBUSA

Camoopranusanus:

HCITOJIh30BaTh OMOJOTHYECKHE 3HAHUS JUISI BBISBICHUS TMPOOJIEM W MX PEIICHUS
B 'KU3HEHHBIX U YYEOHBIX CUTYAIUAX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUMU II€JIEBbIC U CMBICIOBBIE YCTAHOBKH
B CBOMX JICHCTBHSIX M TIOCTYIIKAaX IO OTHOIICHUIO K )KHBOU MPUPOJIE, CBOEMY 30POBBIO
U 3JIOPOBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO ~ OCYIIIECTBIIATh TO3HABATENBHYIO JICSITEIIBHOCTb, BBISBIISTH
npoOemMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a/ladyl B 00pa3oBaTEIbHOMN
NEATETLHOCTH U )KU3HCHHBIX CUTYaIHSIX;

CaMOCTOSTENIbHO COCTaBIIATh IIJIaH PEMICHUS MPOOJIEMBbI ¢ y4ETOM HMEIOIINXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTCHUH;

JIaBaTh OIICHKY HOBBIM CUTYaIIHsIM;

pacHIMpATh PpaMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX TPEIIOYTCHHI;

JienaTh OCO3HAHHBIM BHIOOp, apryMEHTHUPOBATh €ro, OpaThb OTBETCTBEHHOCTH
3a PeIlEHHUE;

OLICHHUBATh MPUOOPETEHHBIH OIIBIT;

croco0cTBOBaTh (YOPMUPOBAHUIO M TPOSIBICHUIO IIUPOKON 3PYIULIMU B Pa3HBIX
0o0JacTsAX 3HAHWM, IMOCTOSHHO TMOBBINIATH CBOM OOpa30BaTEIbHBIA U KyJIbTYPHBIM
YPOBEHB.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyallMsIM, BHOCUTHb KOPPEKTHUBBI B JEATCIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJa/IeTh HaBbIKAMH IO3HABATEIbHOM pedieKkcHr Kak OCO3HAHMS COBEPIIAEMBIX
JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUM, UCIIOJIb30BAThH
npueémMbl pedIeKCUU JJIsl OLICHKU CUTYallMH, BBIOOpA BEPHOTO PEILICHNUS;

YMETb OLICHUBATh PUCKUA U CBOCBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHMUIO;
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IMPUHUMATb MOTHBBI 1 APr'YMCHTBI APYT'UX IIPHU aHAJIN3C PE3YIILTATOB ACATCIbHOCTH,

IlpunsiTue cedst U APyrux:
MIPUHUMATH Ce0s1, IOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;
NPUHUMATh MOTUBBI U pTYMEHTBI IPYTUX MPU aHAIIU3€ PE3YJIbTATOB JAEATEIbHOCTH;
MpU3HABATh CBOE MPaBO U MPaBO JAPYTUX HA OLIUOKH;
pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIMH JIPYTOro YeJoBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpeameTHBIC pe3yNbTaThl OCBOCHUS COJIEpKaHUsS yueOHOTo npenamMeTra «bruonorus
Ha YDIyOJIEHHOM ypOBHE OPHUEHTHPOBAHBI Ha oOecriedeHue Mpo(UILHOTO OO0ydYCHHUS
oOyuvaromuxcs Ouonoruu. OHHU BKIIOYAKOT: cnenuuyeckue st OMOJOTMU HAay4YHBIE
3HaHUS, YMEHMS M CHOCOObI JEHCTBHII 1O OCBOCHHIO, MHTEpIPETAlUd U
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO TMOJTYYCHHIO HOBBIX 3HAHUW U HX
IPUMEHEHUIO B Pa3JIMYHBIX YYEOHBIX, a TAK)K€ B pEalbHBIX JKU3HEHHBIX CHUTYyallUsX.
[TpenmMeTHbIE pe3yabTaThl IPEACTABICHBI 110 TO1aM U3YUYECHHUSL.

[IpeameTHBIC PE3yIBbTaThl OCBOCHMS yueOHOTO Mpeamera «buomorus» B 10 kiacce
JIOJKHBI OTPAXKATh!

c(hOpMHUPOBAHHOCTh 3HAHUIN O MECTE U POJIK OMOJIOTHMH B CUCTEME €CTECTBEHHBIX
HayK, B (DOPMHUPOBAHHM E€CTECTBEHHO-HAYYHOM KapTHHBI MHUpA, B MO3HAHUU 3aKOHOB
NPUPOJIBI W PEHICHUU MPOOJIEM PAIlMOHAIBHOTO MPUPOAOIOIL30BaHUsA, O BKIIAJeC
POCCHICKUX U 3apyOESKHBIX YUEHBIX B pa3BUTHE OUOJIOTHH;

BJIQJICHUE  CHUCTEeMOW  OMOJIOTMYECKMX  3HAHWM,  KOTOpas  BKJIIOYAET:
OCHOBOTOJIararmire OMOJIOTHYECKUE TEPMUHBI U TOHATUS (KU3Hb, KJIETKA, OPTaHU3M,
MeTab0Iu3M, TOMEOCTa3, CaMOPETyYIISIUs, CAaMOBOCIIPOU3BEICHUE, HACIIEACTBEHHOCTb,
W3MEHYMBOCTh, POCT U PAa3BHUTHE), OHOJOTUYECKHE TeOopuru (KIETOUYHAS TEOPHs
T. [lIBanna, M. Illnelinena, P. BupxoBa, XpomMoCOMHass TEOpHUsi HACIEACTBEHHOCTH
T. Moprana), yaenust (H.1. BaBuioBa — o 1mieHTpax MHOTO0OOpa3usi M MPOUCXOKICHUS
KyJIbTYPHBIX PACTEHMI), 3aKOHBI (€IUHOOOpa3vs TOTOMKOB II€PBOTO TOKOJICHHUS,
pacIIeIUIeHUsl, YUCTOTBI TameT, He3aBUCUMOro HacienoBanusi 1. Mennens,
TOMOJIOTMYECKUX PSAJIOB B HacleAcTBeHHOM n3menunBoctu H.M. BaBuiioBa), mpuHIUIIBI
(KOMILIEMEHTapHOCTH);

BJIQJICHUE OCHOBHBIMM  METOJaMH HAY4YHOTO  IIO3HAHUS, HCIOJIb3yEMBbIX
B OHOJOTMYECKUX MCCIEAOBAHUAX IKUBBIX OOBEKTOB (OMHCAHHE, W3MEpPEHUE,
HaAOJIO/ICHHE, DKCTICPUMEHT);

YMEHHE BBIJEIATh CYIIECTBEHHbIE NPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT H
AYKAPUOT, OJTHOKJIETOYHBIX WU MHOTOKJIETOYHBIX OPraHHW3MOB, B TOM YHCIIC OaKTEpUl,
rpu0OB, pacTEHUM, >KUBOTHBIX W YEJOBEKa, CTPOCHUS OPraHOB M CHUCTEM OPTaHOB
pacTeHHi, KUBOTHBIX, 4YEJIOBEKa, IPOIECCOB >KU3ZHEIEIATEIbHOCTH, MPOTEKAIOIIUX
B OpraHuU3Max pacTeHUM, )KUBOTHBIX U YEJIOBEKA, OMOJOTMYECKUX MPOILIECCOB: 0OMEHa
BellecTB (MeTa0oJaM3M), TMpEBpallleHuss JHEPruu, OpoKeHus, aBTOTPO(PHOrO U
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reTepoTpoPHOro THUIOB NHTAHUA, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
raMeToreHe3a, OSMOpHOTeHe3a, MOCTAIMOPHOHAILHOTO  Pa3BUTHSA, Pa3MHOXKEHUS,
WHAMBUIYAJIbHOTO pa3BUTHs OpraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBUSI TEHOB,
reTepo3uca, HICKyCCTBEHHOTO 0TOOpa;

YMEHHE YCTAHABIMBAaTh B3aMMOCBS3M MEXKIy OpPraHOWIAMH KICTKH H UX
(GYHKIIUSMU, CTPOCHUEM KJIETOK pa3HBbIX TKaHeW U UX (PyHKUUSAMHU, MEXKIY OpraHamMH U
CHUCTEeMaMH OpPTaHOB Yy PACTCHMI, KUBOTHBIX W YEJIIOBEKA M UX (QYHKIUSAMHU, MEXKITY
CHUCTEMaMH OPTaHOB M WX (YHKIMSIMH, MEXKIy dTamamMu oOMEHa BEIIeCTB, dTalamu
KJIETOYHOTO IUKJIAa WU >KU3HEHHBIX LHUKIOB OPraHMU3MOB, 3TalaMud SMOPHOHAIBHOTO
Pa3BUTHUSA, TCHOTUIIOM U ()€HOTUIIOM, (PEHOTUTIOM U (haKTOpaMHU Cpelbl OOMTAHUS;

YMEHHE BBISBIATh OTJIMYUTENIbHbIE MPHU3HAKUA JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHul, )KUBOTHBIX U YEJIOBEKA;

YMEHHE  UCIOJb30BaTh  COOTBETCTBYIOLIME  apPryMEHTBI, OHOJIOTUYECKYIO
TEPMHUHOJIOTHMIO M CHUMBOJMKY U1 JOKa3aTeJbCTBA POJCTBA OPraHU3MOB pPa3HBIX
CUCTEMATUYECKUX TPYIIIL;

YMEHHE peliaTh OMOJI0OrMUECKUE 3a/1a4H, BBISIBIATh IPUYUHHO-CIIEICTBEHHbBIE CBS3U
MEXJ1y UCCIIETyEMbIMU OMOJOrMYECKUMHU MPOIIECCAMU U SIBJICHUSIMHU, JI€1aTh BBIBOBI U
IIPOTHO3bI HA OCHOBAHUH IOJIyYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBINOIHITH J1a00paTOPHbIE U MpaKTUYeCKue paboThl, COOIIOIATh MpaBuIa
npu paboTe ¢ ydeOHBIM U Ja00PaTOPHBIM 000PYI0BAHUEM;

yYMEHHUE BBIIBUTATh TUIIOTE3bI, MPOBEPATh UX IKCIEPUMEHTAILHBIMU CPEICTBAMU,
dbopMynupys 1eNnb WCCIeNOBAHUS, aHAIM3UPOBATh MOMyUYEeHHBIC PE3yNbTaThl U JeNaTh
BBIBOJIBL;

yMEHHE Y4YacTBOBaTb B Y4e€OHO-UCCIIEIOBATEILCKOW paboTe 1Mo OHOJOTHH,
HKOJIOTUU U MEIULIMHE, IPOBOIMMOM Ha Oa3e HIKOJIbHBIX HAyYHbIX O0IIECTB, ¥ TyOJIMYHO
IPEJICTaBIISTh MOJTYYEHHbIE PE3yJIbTaThl Ha YYEHUYECKUX KOH(PEPEHLIUSAX;

YMEHHE OLIEHHWBATh 3TUYECKUE ACTIEKTHl COBPEMEHHBIX HCCIIEOBaHUI B 00jacTu
Ouonorm W MEOUIUHBI  (KIOHUPOBAaHWE, HCKYCCTBEHHOE  OIUIOJIOTBOPEHHE,
HaIpaBJIEHHOE U3MEHEHNE TeHOMa U CO3aHUE TPAHCTEHHBIX OPraHU3MOB);

yMEHUE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymiei mpodeccuoHaIbHOM
NEATETLHOCTH B 00JacTH OWOJIOTHMH, MEAUIIMHBI, OHOTEXHOJIOTMH, BETEpUHAPUH,
CEJIbCKOTO XO3SMCTBA, MHINEBOM MPOMBIIUICHHOCTH, YIiAyOsTh IMO3HABATEIHHBIN
WHTEPEC, HAMpaBICHHBII HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIONICH mpodeccun u
MPOJOJDKEHNEe ~ OMOJOTHYECKOTO  OOpa3oBaHUST B OpraHU3AIMSIX  CPEIHETro
po(eCCHOHAEHOTO U BHICIIIETO 00pa30BaHUSI.

[IpeameTHbIE pe3ybTaThl OCBOCHUS yueOHOTo npeamera «buonorus» B 11 kiaacce
JOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUI O MECTe U POJIU OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (OpPMHpPOBAaHUM COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHpa,
B [MO3HAHUU 3aKOHOB MPHUPOJABI U PEIICHUU SKOJOTMUECKUX MPOOJIeM YelIoBEYeCTBa, a
TaK)Ke B PEIICHUH BOMPOCOB PAIIMOHAIBHOTO MPUPOIOTIONB30BAHMS, U B POPMUPOBAHUU
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IIEHHOCTHOTO OTHOIICHHSI K TIPHUPOJE, OOIIECTBY, YEIOBEKY, O BKJIAJAEC POCCHUCKHUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BJIQJIETh CUCTEMOM OHMOJIOTUYECKMX 3HAHUW, KOTOpas BKIIOYAET
OTIpEJICICHNS] U TTIOHUMaHUE CYIITHOCTA OCHOBOIIOJIATAIOIINX OWOJIOTHIECKUX TEPMUHOB
U TOHATUH (BHI, dKOocucTeMa, Omocdepa), OMOIOTHYECKHE TEOpHH (DBOJIOIMOHHAS
teopust Y. JlapBuHa, cuHTeTHuecKas Teopus sBosmonuu), yueHus (A.H. Cesepuosa —
O MyTSAX W HampaBieHusx sBomtouuu, B.M. Bepnanckoro — o Ouocdepe), 3aKoHbBI
(renetnueckoro paBHoBecusi J[x. Xapau u B. BaitnOepra, 3apojplllieBoro cxXojcTBa
K.M. bapa), npaBuia (Munumyma FO. JIubuxa, 5KOJIOTHYECKOW MUPAMUIBI SHEPTHH),
runote3bl (runotesa «mupa PHK» V. ['unbepra);

YMEHHUE BIaJeTh OCHOBHBIMH METOJAMH HAy4YHOTO TO3HAHUS, HWCIOJb3yEeMbIMU
B OHOJOTMYECKUX MCCIEAOBAHUAX IKUBBIX OOBEKTOB M HSKOCUCTEM (OIHCAHMUE,
U3MEpEeHue, HaONIOJEHUEe, OKCIEPUMEHT), CNOCO0aMHM BBISIBJICHUS U  OIICHKH
AHTPOTIOTCHHBIX H3MEHEHUH B IIPUPO/IE;

YMEHHE BBIACISTEH CYIIECTBEHHBIE MPU3HAKHU: BUI0B, OUOTEOI[E€HO30B, SKOCUCTEM U
ouocdepsl, CTaOMIM3UPYIOLIETO0, IBUKYIIETO U Pa3phIBAIOIIEIO €CTECTBEHHOTO 0TOOPA,
ATOTIATPUYECKOTO M CHMITATPUIECKOTO BHI000pPA30BaHMSI, BIMSHUS JBIDKYIIINX CHIT
ABOJIIONMM HAa TEHOMOHA MOMYJAINH, MPUCIIOCOOJCHHOCTH OPTraHU3MOB K Cpele
oOuTaHus, YepeAOBaHUs HANpPaBJICHUU 3BOJIIOIMU, KPYrOBOPOTA BEIIECTB M IMOTOKA
SHEPIUM B HIKOCUCTEMAX;

YMEHHUE YCTAaHABIMBATH B3AaMMOCBSI3H MEKTy ITPOIIECCAMHE SBOJIONNN, IBMKYIITUMHA
CUJIaMU aHTPOIMOreHe3a, KOMIIOHEHTAMU Pa3IMYHBIX IKOCUCTEM U MPUCIIOCOOJICHUSIMU
K HUM OpPTaHHU3MOB,;

YMEHUE BBISBIIATH OTIMYUTEIBHBIC TPU3HAKHU KUBBIX CUCTEM, TIPUCTIOCOOICHHOCTh
BUJIOB K cpefie oOuTaHus, a0UOTUYECKUX U OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSI3€ OPraHu3MOB B COOOIIECTBAaX, AHTPOMIOTEHHBIX U3MEHEHUM B 9KOCUCTEMAX
CBOEM MECTHOCTH;

YMEHHME  UCIIOJb30BaTh  COOTBETCTBYIOIIUE  apPryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHI0O M CHUMBOJIMKY JUISI JIOKa3aTeJbCTBA POJICTBA OPraHU3MOB PAa3HBIX
CHUCTEMATHYCCKUX TPYII, B3aMMOCBS3M OPTaHW3MOB WM CpeAbl OOWTaHUS, €IMHCTBA
YeJIOBEUECKHUX pac, HEOOXOAMMOCTH COXpaHEHUsI MHOTOOOpa3usi BUJIOB M SKOCUCTEM KaK
YCJIOBUSI COCYIIIECTBOBAHUS MMPUPOJIbI U YETIOBEYECTBA;

yYMEHUE peniaTh OMOJIOTHYECKHE 33/1a4H, BBISBIISATH IPUUNHHO-CIIC/ICTBEHHBIE CBSI3H
MEXIy MCCIIeTyeMbIMH OMOJIOTUYECKUMHE TIPOIIECCAMH U SIBIICHUSIMH, JI€JIaTh BHIBOJBI U
MIPOTHO3bI HA OCHOBAHUU TIOJIYYCHHBIX PE3yJIbTATOB,;

YMEHHUE BBIMOJTHATH JIA0OPATOPHBIC U MTPaKTUYECKUE PabOThI, COOII0ATh MpaBHIia
pu paboTe ¢ yueOHbIM 1 1a00pPaTOPHBIM 000PYIOBAHHEM;

YMEHHUE BBIIBUTATh THUITOTE3bI, MPOBEPATh UX SKCIICPUMCHTAILHBIMU CPEICTBAMH,
dbopmynupys 1eNlb UCCIEIOBaHMS, aHAJIU3UPOBATh MOJYYCHHBIE PE3YyJIbTaThl U AeaTh
BBIBOJIBL;

YyMEHHUE YYacTBOBaTh B Y4YEOHO-HCCIIENIOBATEIbCKOW paboTe 1o OHOJOTHH,
HKOJIOTHH Y MEIUIIMHE, POBOIUMON Ha 0a3e MIKOJIbHBIX HAYYHBIX O0OIIECTB, U MyOIMIHO

IPECTaBISTh MOJTYYSHHbIE PE3yIbTaThl Ha yYEHUYECKIX KOH(PEPEHIINAX;
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YMCHHE OIEHUBATh THIIOTE3bI M TEOPUU O MPOMCXOXKICHUH JKU3HH, YEIOBEKa W
YEJIOBEYCCKMX pac, O MPHYMHAX, IOCJICICTBUAX M CIIOCO0aX MPeaoTBpaIlCHUS
JI00ANTBHBIX U3MEHEHUN B Onocdepe;

YMEHHE OCYIICCTBIATh OCO3HAHHBIM BBIOOp Oyaymied mpodecCHOHATBLHON
JEATCIIBHOCTH B 00JIACTH OWOJIOTHH, SKOJOTHH, IMPHUPOIOIOIBE30BAHUS, MEIUIIMHEI,
OMOTEXHOJIOTMH, TICMXOJIOTHHM, BETCPHHAPHH, CCJIbCKOTO XO35HCTBa, IHIICBON
NPOMBINIJICHHOCTH,  YIAyOJsTh  IO3HABATCIbHBIM  WHTEpEC,  HANpaBJICHHBIN
Ha OCO3HAHHBII BEIOOP COOTBETCTBYIOMIEH MPODECCHH U MPOJOIKEHUE OMOIOTHYECKOTO
00pa3oBaHMs B OPraHU3aIUAX CPEAHET0 MPOJPECCHOHATBHOTO U BBICIIIETO0 00pa30BaHUSL.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
No HaumenoBanne tem | KonuuectBo OcHOBHBIE BUJIbI ACSITEILHOCTH
[IporpammHoO€ conepkaHue
n/n | ydeOHOro mpeameTa 4acoB oOyJaromuxcs
1 | Tema «buosorusi Kak HayKa»
1.1 | buonorus kax 1 CoBpeMeHHas 6uoJIoTust — PackpeiBaTh conepxaHue TEPMUHOB U

KOMITJICKCHAs HayKa
M KaK 4acThb
COBPEMEHHOTO
00I1IeCTBA

KOMILUIEKCHas Hayka. KpaTkas ucropus
pa3BuTus Ouosnoruu. buonorudeckue
HayKH{ U U3y4aeMbl€ UMHU TPOOIEMBI.
dyHaaMeHTalbHbIE, TPUKIIAIHBIE U
MTOMCKOBBIE HAYYHBIE HCCIIEI0BAHUS

B OMOJIOTHUH.

3HaueHune OMoJIOTuH B (GOPMUPOBAHUU
COBPEMEHHOU €CTECTBEHHO-HAYYHOU
kaptunbl mupa. [Ipodeccun,
CBsI3aHHBIC C OMOOTHEH. 3HAUCHUE
OMOJIOTHY B IPAKTUYECKOMN
JIEATEIIbHOCTH YEJIOBEKA: MEJUIIUHE,
CEIIBbCKOM XO3S5IMCTBE,
MPOMBIIIEHHOCTH, OXPaHE MPUPOIBI.
JleMmoHcTpanuu

[TopTpeTtnl: Apuctorens, Teodpacr,
K. JIunnen, JK.b. Jlamapk, Y. /{apBuH,
V. T'apsei, I'. MeHaens,

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

TOHSTHM: HAYYHOE MUPOBO33PECHUE,
Hay4Has KapTUHA MUpPa, HAYYHbIN
METO/I, TUIIOTE3a, TEOPHSL, METOBI
HCCJICIOBAHMS.

XapakTepu3oBaTh OMOJIOTHIO KaK
KOMIIJIEKCHYIO HayKy, €€ MECTO U POJib
Cpeau Opyrux €CTECTBEHHBIX HAYK.
O1eHuBaTh BKJ1aJ] OTEUSCTBEHHBIX
Y4YEHBIX B Pa3BUTHE OMOJIOTHH.
O1eHrBaTh POJIb OMOJIOTHYCCKHIX
OTKPBITUM U UCCIIEIOBAHUN B PA3BUTUU
HayKH U MPAKTUYECKON JEATEIbHOCTU
JTIOEN.

[Tepeuncnars npodeccuu, CBA3aHHBIC

C COBPEMEHHOI OMOJIOTHECH.
[IpuBOIUTH IPUMEPHI MPAKTUUECKOTO
HCIIOJIb30BAHUS JOCTHKEHUI OO0
B MEIUIIMHE, CEILCKOM X035MCTBE,
MIPOMBILIIJIEHHOCTH ¥ OXPAHE MPUPO/IbI
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N.1. Meunuxkos, H.1. BaBuos,

H.B. TumodeeB-PecoBckuii,

k. Yorcon, ®@. Kpuk, /I.K. benses.
Tabnuitel u cxeMbl: «CBsA3b OMOJIOTHH
C IpyruMHU Haykammn», «Cucrema
OMOJIOTUYECKUX HAYK

HToro yacos 1o reme 1
2 | Tema «7KuBble cuCTeMbI M X U3YUeHHE)
2.1 | Y)KuBble CUCTEMBI U UX 1 JKuBbIE CUCTEMBI KaK MPEAMET PackpeiBaTh conep:kaHue TEPMUHOB

CBOICTBA

n3ydeHus orosoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOI'0
COCTaBa, AUCKPETHOCTh U I[ETTOCTHOCT,
CJI0’KHOCTb U YHOPSIAOYEHHOCTD
CTPYKTYPBbI, OTKPBITOCTb,
caMOOpraHu3alus,
CaMOBOCITPOU3BE/ICHHUE,
pa3IpaKuMOCTh, U3MEHYUBOCTb,

POCT U pa3BUTHE.

JleMmoHCTpanumn

Tabmmibel 1 cxeMbl: «OCHOBHBIC
MIPU3HAKU KU3HNY, «bUoIornueckue
cucTeMbl», « CBOMCTBA JKUBOM
MaTEpUN»

Y TIOHSITUI: )KUBAsi CUCTEMA, DJIEMEHT,
IOJICHCTEMA, CTPYKTYpPa; OTKPBITOCTb,
BBICOKAsl YIIOPSIOYEHHOCTb,
YIPABJISIEMOCTD, HEPAPXUYHOCTb.
XapakTepu3oBaTh CTPYKTYpYy U
CBOMCTBA KUBBIX CUCTEM, OTINUHS
XUMHUYECKOTO COCTaBa 0ObEKTOB )KUBOU
Y HEXUBOU MPUPO/IbI, OOIINI MPUHLIUIT
KJIETOYHOM OpraHu3aluu )KUBBIX
CUCTEM.

CpaBHUBaTh OOMEHHBIE MTPOLIECCHI

B HE)KMBOUW U KUBOM MPUPOJIE;
PAaCKpBIBATh CMBICIT PEAKLIAN
MeTaboJiu3Ma.

OOBSACHITHL MEXaHU3MBbI
CaMOPETYJISALIMH KUBBIX CUCTEM
Pa3IMYHOr0 NEPAPXUUYECKOTO YPOBHS;
PacKpbIBaTh CYyTh MPUHIIUIIOB
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MOJIOKUTEIIBHON U OTPULIATEIILHOM
0oOpaTHOM CBSI3HU.

AHanu3UpoBaTh CBOMCTBA
CaMOBOCITPOU3BEICHUS, POCTA U
Pa3BUTHSI OPTAHU3MOB

2.2

YpoBHEBast
OpraHU3alus KUBBIX
CHUCTEM

YpoBHH OpraHU3allH KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KIETOUYHBIMH,
TKAHEBBIN, OPraHU3MEHHBIN,
MONYJISIITUOHHO-BUIOBOM,
HKOCUCTEMHBIH (OMOreOIIeHOTUYECKHIA ),
ouocdepnsiit. [Iporeccs,
MPOUCXOIAIINE B )KUBBIX CHCTEMAX.
OcHOBHBIE ITPU3HAKH KUBOTO. JKU3HB
Kak (hopMa CyIIeCTBOBAHUS MAaTEPUHU.
Hayku, u3y4daroiye >KuBbl€ CUCTEMBI
Ha Pa3HbIX YPOBHAX OpPTaHU3AIUH.
N3yuenue kuBbIX cucteM. MeToibl
ouosiornyeckoi Hayku. Habmronenue,
MU3MEpPEHUE, IKCIIEPUMEHT,
CHUCTEMAaTHU3aLMsl, METAAHAINS.
IToHsATHE O 3aBUCUMON U HE3ABUCUMOU
nepemeHHou. [Inanuposanue
skcniepuMeHnTa. [locrtanoBka u
npoBepka runote3. Hynesas runoresa.
[TonsTue BEIOOPKH U €&
JIOCTOBEpHOCTH. Pazopoc

B OMonornyeckux AaHHbiX. OIeHKa

PackpriBaTh copepxkaHue TEPMUHOB U
MOHATUM: OOMEH BEILIECTB U
MIPEBPALIECHUE YHEPTUH,
CaMOBOCITPOU3BE/ICHHUE,
CaMOpETyJISILMS, Pa3BUTHE, )KU3Hb,
Hay4HbIN (aKT, HAYUHBIA METO/I,
npo0OJieMa, TUIIOTE3a, TEOPHs, PABUIIO,
3aKOH.

IlepeuncnsaTh NpU3HAKH )KUBOTO.
XapakTepu30BaTh OCHOBHBIE YPOBHHU
OpraHu3aly )KUBbIX CHCTEM U METO/bI
OMOJIOTUYECKUX UCCIICTIOBAHUN.
OnuceIBaTh 0COOCHHOCTH,
XapaKTEPHBIE JJIs1 KaXKJI0T0 YPOBHS
OpraHu3alyu )KUBOTO.

Ha3piBaTh HaykH, U3y4arolIue KUBbIE
CHUCTEMBI Ha Pa3HbIX YPOBHSX
OpraHu3aluu.

CpaBHHBaTh MEXTy COOOH KUBBIC
CHUCTEMBI Pa3HBIX YPOBHEN
OpraHu3alyy U MPOUCXOIAIINE B HUX
MIPOLIECCHI.
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JIOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTatoB. [[puunHbI HCKaXKEHUS
pe3yabTaToB SKciepuMeHnTa. [lonstue
CTaTHCTUYECKOTO TECTA.
JdeMoHCcTpaMu

Tabyuibl U cXeMbl: «YPOBHH
OpraHU3alliU KUBOU TPUPOJIBIY,
«CTpoeHue )KMBOTHOM KIIETKW,
«TKaHu )XUBOTHBIX», «CHCTEMBI
OpPraHoOB Y€JIOBEYECKOI0 OPraHUu3May,
«buoreonenosy, «buochepar,
«MeToabl U3y4EHUS KUBOU IPUPOIBD».
Oo6opynoBanme: 1abopaTopHOE
obopy1oBaHUE IS IPOBEACHUS
HaOJII0JICHUH, N3MEPECHUH,
AKCIIEPUMEHTOB.

IIpakTnueckasi padora
«/cnonp30BaHue pa3InuHbIX METOJIOB
MIPU U3YUYEHUH JKUBBIX CUCTEM.

[loka3bIBaTh pOJIb THIIOTE3 U TEOPUU
B (D)OPMUPOBAHUH €CTECTBEHHO-
HAay4YHOM KapTUHBI MUPA

HToro yacos 1o reme
3 Tema «buoJiorusl KJIeTKN»
3.1 | McTopust OTKPBITHS U Knetka — cTpykTypHO- PackpriBaTh conepkaHue TEpMUHOB U

M3yYECHUS KIIETKHU.
Knerounas Teopus

(GyHKUIMOHAJIbHAS €IMHUIIA dKUBOTO.
Hctopust OTKPBITHS KIIETKH.

Pabotsl P. I'yka, A. JleBenryxka.
Knerounas reopus (T. LIBans,

M. lnetinen, P. Bupxos). OcHOBHBIE

TIOHSATUM: KJIETKA, OPTaHeIIbI,
9YKapHOThI, IPOKAPHUOTHI, BUPYCHI,
LUTOJIOTHS (KJIETOYHAsI OUOJIOTHS),
KJIETOYHAsI TEOPHUSI.
XapakTepru30BaTh OCHOBHBIE ATAIlbI
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MTOJIOKEHHS] COBPEMEHHOM KJIETOUYHOU
TEOPUHU.

JleMoHCTpanun

Iloptpetsl: P. I'yk, A. JIeBenryk, T.
[ITBanH, M. llInennen, P. Bupxos, K.
M. bap.

Oo0opynoBaHme: CBETOBOM MUKPOCKOIT,
MHUKPOTPENapaTbl PpACTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHUAIIbHBIX KIIETOK

Pa3BUTHUS LIUTOJIOTUM KaK HAYKHU U €&
oopMIICHUE B KIIETOYHYIO
OHMOJIOTHIO.

[Toka3biBaTh BKJIa/1 yUEHBIX-OMOIOTOB
B U3yYECHHUE KIIETOYHOTO CTPOCHHUS
OpraHU3MOB.

[lepeuncnsaTb OCHOBHBIE MTOJIOKEHUS
KJIETOYHOUN TEOpUH, OOBSICHATH €€ POJIb
B ()OpPMUPOBAHNH €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUpA.

[IpuBOINUTH AOKA3ATENHCTBA

POJICTBA OPTaHU3MOB

C UCITOJIb30BAHUEM I1OJIOKEHUMN
KJIETOYHOU TEOPHUU

3.2

MeTtoabl
MOJIEKYJISIPHOU 1
KJIETOYHOM OMOJIOTUU

MeToabl MOJIEKYJIIPHOW U KJIETOYHOU
OMOJIOTUU: MUKPOCKOIIHS,
xpomarorpadusi, 3IeKTpodope3, METO
MEUEHBIX aTOMOB, AuddepeHImaIbHoe
HEeHTpUyTUpOBaHUE,
KyJIbTUBUPOBAHUE KIIETOK.

U3yuenue ¢puxcuposannvix Kiemox.
DNEeKTPOHHAs! MUKPOCKOTIUSI.
Kondghoxkanvnaa muxpockonus.
Bumanvhoe (npusicusnennoe) uzyuenue
KIEeMmOoK.

JdeMoHCcTpaMu

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSTUI: MUKPOCKOIIMPOBAHUE,
IIPUTOTOBJIEHUE CPE30B,
nupdepeHnnanbHoe OKpalluBaHue,
xpomarorpadus, d1eKTpodopes, MeToa
MEYEHBIX aTOMOB, LIECHTPU(YTUPOBAHUE,
METOJ KYJIbTYpPbl KJIETOK U TKaHEH,
MeTtoJ pekoMOnHaHTHRIX JIHK.
XapakTepu3oBaTh OCHOBHBIE METO/IbI
W3y4YE€HUS )KUBOU MPUPOJIBL.

I'oToBUTH BpeMEHHBIE
MUKpOIIpenaparhl, pacCCMaTpUBaTh UX
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Tabnuuel u cxembl: «CBETOBOM
MUKPOCKOI», « DIIEKTPOHHBIH
MUKpOCKoI», «VcTopus pa3Butus
METOJI0B MUKPOCKOTIUI».
O6opynoBanme: CBETOBOM MUKPOCKOIT,
MHUKpPOTIpEnapaTbl paCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpHUATbHBIX KIIETOK.
IIpakTnyeckas padora

«M3yuenne MeTo0B KIETOUYHOU
ouonoruu (xpomartorpadus,
anexTpodopes, nuddepeHimaTLHoe
uentpudyruponanue, [1LIP)»

B CBETOBOI MHKPOCKOIT U JICJIaTh
OIIMCaHHE.

OOBSACHTH U COOJII0IaTh MPaBUIIA
TEXHUKHA MUKPOCKOITMPOBAHUS

Htoro yacoB mo teme 2
4 Tema «XuMHu4YecKass OPraHu3anms KJICTKID)
4.1 | XuMHYECKHiT cOCTaB 2 XUMHUUYECKHM COCTaB KJIETKU. Makpo-, | PackpwiBaTh cojep:kaHue TEPMUHOB U

kietku. Boma n
MHHEpPAJIbHbIC
BeIIleCTBa

MHKpPO- U YJIIbTPAMHUKPOIJIIEMEHTBHI.
Bopna u €€ ponp Kak paCTBOPUTEILS,
peareHra, yuactue

B CTPYKTYPUPOBAHUU KIIETKH,
Termoperyisiuui. MuHepaibHbIe
BEII[ECTBA KJIETKU, UX OMOJIOTHYECKas
poJib. POJIb KATHOHOB U AaHUOHOB

B KJIETKE.

JdemMoHcTpanuu

Huarpammel: «Pacnipenenenue
XUMHYECKUX JIEMEHTOB B HE)KMBOM
npupone», «Pacnpenenenue

HOHSITUN: AIIEMEHTbI-OMOTEHBI, AUIOJb,
BOJIOPOJIHASI CBSI3b, TUAPO(QUIBLHOCTD,
ruApopoOHOCTh, TYpProp, MUHEPAIbHbBIE
BellecTBa, Oy(pepHbIE CUCTEMBI,
AHUOHbI, KATUOHBI.

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

B COCTaB KMBOT'0 U MX POJIb

B OpraHU3Me.

XapakTepu30oBaTh CTPOCHUE U CBOWCTBA
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XMUMUYECKHX JIEMEHTOB B KUBOIA
IPUPOICY.

TaGnuiet u cxembl: «llepuoanueckas
TaOJIUIa XUMUYECKHUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbI BOJBD,
«BemecTBa B cocTaBe OpraHu3MOBY

BOJIbI; OOBSICHATH MPUYNHBI €€ 0COOBIX
CBOMCTB M ()YHKIIUU B KJICTKE.
[Toka3bIBaTh pOJIb KATHOHOB U aHHOHOB
B 00€CIIEUEHUN MPOIIECCOB
KU3HEICATCITLHOCTH (OCMOPET YIS,
Co37aHre MEMOPAHHOTO TTOTCHITHAIIA,
peryisnus padboThl OEIKOB), pabOTHI
Oy(epHBIX cUCTEM.

YcTanaBIMBaTh B3aUMOCBSI3b CTPOCHUS
1 QYHKIIUYA HEOPTAaHUICCKUX BEIICCTB
KJICTKH

4.2

OpraHunueckue
BEIIECTBA KJIETKHU —
Oenku

Opranuyeckue BEIIECTBA KIETKH.
buonornueckue nonumepsl. benku.
AMUHOKHCIIOTHBIA COCTaB OEIKOB.
CTpyKTYyphI OCIIKOBOI MOJICKYJIHI.
[lepBuuHas cTpykrypa Oenka,
NenTuiHas cBa3b. BTopuuHasi,

TPETUYHAsA, YETBEPTUYHAS CTPYKTYPBI.

Henatypanus. CBoiicTBa OEIKOB.
Knaccuduxanus 6e1KoB.
buonornueckue pyHKIMH OEIKOB.
Ilpuomneor.

JdemMoHcTpanuu

IHoptper: JI. [TonuHr.

Tabnuiel 1 cxembl: «CTpoeHUE
MOJIEKYJIbI Oenkay, « CTpyKTypbl
OEITKOBOI MOJIEKYJIIBD).

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSITUI: MOHOMEPBI, OJIUMEPHI, OEI0K
(IpoTeuH), MeNnTHUl, aAMUHOKHUCIIOTA,
MIETITUHAS CBSA3b, TIOJIUTICTITU/I,
JeHaTypalus, peHaTypauus,
I00yJIsipHBIE U PUOPUILIISIPHBIE OCJIKH,
MIPUOHBI.

XapaxkTepusoBaTh OCJIKH, UX
CTPYKTYPHYIO OpTaHHU3AIUI0 U QYHKITUN
(cTpyKTypHasi, SHepreTuyeckKas,
CUTHAJIbHAS, PETyJIsITOpHAs,
JBUTATENIbHAS, 3aIIUTHAS,
(dbepMeHTaTUBHAS ).

Ha3piBaTh XUMHUUYECKHE OCHOBBI
dhopMupOBaHUsI CTPYKTYP OEITKOBOM
MOJIEKYJIBI.
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Oo6opynoBanme: XUMUYECKAS IOCYJA U
o0opyI0oBaHUE.

JlaboparopHnasi paGora
«OOHapyxeHHe OEIKOB C TOMOILBIO
KaueCTBEHHBIX PEaKIIHil»

[TpuBoAUTE IpUMEPHI PUOPUIIIAPHBIX,
III00YJISIPHBIX OEJIKOB.

BBINOTHATE KaueCTBEHHBIE PEAKIIUN
Ha OOHapyKEeHHE OEJIKOB B KJIETKE;
OOBSICHATH MOJTy4YE€HHBIE PE3YIbTAThI

4.3 | Oprannyeckue VYrneBonbl. MoHOCaxapubl, PackpbiBath copepxanue TEPMUHOB U
BEII[ECTBA KIJIETKU — T CaXapUJIbl, OJUTOCaXapUIbl | MOHSATHUH: YTIEBOIBI, MOHOCAXAPH/IHI,
YTIEBOBI nonucaxapuabl. OOIIHIA TTaH CTPOSHHS | AMCAXAPUIBI, OJIMTOCAXaPUIBI,

U (HUBUKO-XMUMHUYECKHE CBOMCTBA MOJIMCaxapuibl, TII0K03a, pubo3a,
yriaeBo10B. buomornyeckue GyHkuu | 1€30KCUpr003a, TaKT03a, MAJIbTO3a,
YIJIEBOJIOB. caxapo3a, KpaxmaJl, [JIMKOTEH,
JleMoHCcTpanumn LIEJIIII0JI03A.
Tabauib! u cxembl: «CTpoeHHe KnaccuduimpoBaths yrieBosl
MOJIEKYJT YTIIEBOJOBY MO0 CTPOCHHIO U TIEPEUUCIISITH X
byHKINH.
[IpuBOAUTH IPUMEPHI PA3THUUHBIX
YTIIEBOJI0B (MOHOCAXapU/IOB,
AMCaxapuiOB, OJUTOCAXAPUIOB,
MOJIMCaxapuioB)

4.4 | Opranugeckue Jlumupel. I'uapodunbao-THApOGOOHBIE | PackphiBaTh copepkanue TEPMUHOB U
BEIIECTBA KIJIECTKU — cBoiicTBa. Kimaccudukarus Jumnmmaos. MOHATHUH: JIUIHUIBI, TPUTITAIICPUIBI,
JIUTTA B Tpurnuuepunasl, Gochoaunuabl, BOCKU, | hoCHOTUIHIBI, BOCKH, CTEPOUILI,

crepoubl. buonorndeckue GpyHkun
aunuaoB. OO1ue cBolcTBa
OMOJOTMYECKUX MEMOPAH — TEKY4ECTb,
CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJTyTIPOHUIIAEMOCTb.

JUNONPOTEUHBI, TTTUKOJIHITHIBI.
Knaccuduimposars aunuabt
10 CTPOEHHUIO; XapaKTepU30BaTh UX

byHKITUN
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JleMoHCTpanun
Tabauue! u cxembl: «CTpoeHue
MOJIEKYJT JTUIUA0BY

4.5

HyxnennoBsie
KHCIIOThL. CTpoeHue u
¢bynkuu JJHK, PHK,
ATD

Hyxkneunossie kucnotsl. JIHK u PHK.
CrpoeHre HyKJIENHOBBIX KHCIIOT.
Hyxneornap!. [IpuHiun
KOMILUIEMEHTapHOCTH. [IpaBuiio
Yapradda. Crpykrypa JHK — nBoiinas
CIUpalib. MECTOHAXOXKICHUE U
ounonornyeckue pynkuun JHK. Buaesr
PHK. ®ynkuuu PHK B kietke.
Crpoenne monexynsl ATO.
Makposprudeckue CBI3u B MOJIEKYJIE
AT®. buonorunueckue pynkiuu ATO.
BoccraHOBIEHHBIE IEPEHOCUYHUKH, UX
(GyHKUMHU B KIETKE. /[pyeue
HyKkaeozuompugocgamor (HTD).
CexBenupoBanue JTHK. Memoowi
2EHOMUKU, MPAHCKPUNIMOMUKU,
NPOMEOMUKU.

JemoHcTpanuu

IToprpetsl: [Ix. Yorcon, @. Kpuk,

M. Yunkunc, P. @panknun, @. Canrep,
C. Ilpy3unep.

Tabauue! u cxembl: «HykaenHoBbie
KHCIIOTBD?, « CTPOEHUE MOJIEKYIIbI
ATOD».

PackpeiBath copepkaHue TEPMUHOB U
MOHSATUH: J€30KCUPUOOHYKIICUHOBAS
kuciota (JJHK), pubonyknennoBas
kuciota (PHK), nykineorun, Hykieo3uu,
a30TUCTBIC OCHOBAHUS, aJICHUH, TyaHUH,
LWTO3UH, TAMUH, ypaiui,
KOMILJIEMEHTApHbIE OCHOBAHMSI,
anenosuntpudocdar (ATD),
MaKpOd3pruyecKas CBs3b,
CEKBEHUPOBAHKE, FTEHOMUKA,
TPAHCKPUNITOMUKA, TPOTEOMHKA.
XapakTepu3oBaTh, ONKUCHIBATH U
CXeMaTH4eCKH N300pakaTh CTPOCHUE
nykieoruna JIHK u nBoitHo# crinpanu
JIHK, cexBenupoBanue /JHK.
OnuceiBaTh npouecc pernukanuu JJTHK
B KJICTKE U Ha3bIBAaTh €T0
OMOJIOrHYecKOe 3HaUCHHE.
XapakrepuzoBarb Qpynkiuu JTHK.
Pasznuuats ctpyktypy u ¢pynkiun PHK.
OnuchIBaTh MPOLIECC TPAHCKPHUIILIUH.
CpaBHUBATH HYKJICMHOBBIE KUCIIOTBI
(AHK u PHK).

Xapaktepu3oBaTh 0COOCHHOCTH
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Oo0opynoBanme: XUMUYECKAS IOCYJA U
o0opy1I0BaHUE.

JlaboparopHnasi paGora
«HMccnenoBanue HyKJIIEMHOBBIX KHCIIOT,
BBIJICJICHHBIX U3 KJIIETOK Pa3IUYHbIX

ctpoenus u pynkuun ATO.
®opmyupoBaTh U OOBSICHATH TPUHITHIT
KOMILJIEMEHTAPHOCTH U TIPABUIIO

Yapraddda

OpraHU3MOB»
4.6 | MeTobI CTPYKTYPHOIA 1 CrpykTypHas OMOJIOTHs: PackpriBaTh comeprkanne TEpPMUHOB U
onoJsioruu OonoxumMmuveckue u onopuznueckue MOHATUM: MOJICIUPOBAHUE,
HCCJIEIOBAHUSI COCTaBa U KOMITbIOTEPHBIN JU3aliH.
MPOCTPAHCTBEHHOM CTPYKTYPbI [lepeuncnarh nepcreKTUBHBIC
ouomonekyn. Moodenuposanue HaIpaBJICHUS HAyYHBIX UCCICTOBAHUI
cmpykmypol u QYHKYyutl OUOMOAEKYL u | B CTPYKTYPHON OMOJIOIMH, PaCKpPhIBATh
ux komn.excos. Komnvromepnoiti WX 3HAYCHUE JIJIST MEIUITUHBI U
OU3AUH U OP2AHUYEeCKULl CUHME3 CEJILCKOTO X031 CTBa
OUOMONEKYT U UX HENPUPOOHBIX
ananozos
Nroro yacos o teme 10
5 | Tema «CTpoeHne u (PYHKINH KJIETKI
5.1 | Tumbl KIETOK. 1 Tunsl KJIETOK: 3yKapuoTHIECKas U PackpoiBath copepxanue TEPMUHOB U
[TpokapuoTudeckas npokapuotndeckas. CTpyKTypHO- MOHATHUH: TPOKAPUOTHUICCKAs KJIETKa,
KJIeTKa GbyHKIIMOHATBHBIE 00pa30BaHUS KJIETOYHAsI CTCHKA, MyPEHH,
KJICTKHU. dboTOCUHTETUYECKHE MEMOpaHBI,

CrtpoeHure MpoKapuOTHIECKON KIICTKHU.
Krnerounast crenka 6akTepuii U apXxei.
Oco6eHHOCTH CTPOCHUS
reTepoTpodHON U aBTOTPOPHOM

(bnaremH.

Xapaktepu3oBath (OPMY U pa3Mepbl

MIPOKAPHOTUICCKUX KIIETOK; (PYHKITUH
TeHETUYECKOTO anmnapara mpoKapHoT.
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MPOKAPUOTUYECKUX KIETOK. MecTo U
POJIb TIPOKAPHOT B OMOIIEHO3aX.
JleMoHCTpanun

Tabmuuel u cxembl: «CTpoeHue
YKApUOTHUYECKOH KIIeTKN», «CTpoeHue
MPOKAPUOTUYECKOMN KIIETKH

OnuceIBaTh MPOIIECC
CIIOpooOpa3zoBaHUsl, OTMEYATH €TI0
3HAYCHHUE I BBDKUBAHUS OaKTepuid
P YXYJIIEHUU YCIOBHM
CYILIECTBOBAHMSI.

OnuceIBaTh pa3MHOKEHHE ITPOKAPHOT.
OreHnBaTh MECTO U POITH TIPOKAPHUOT
B OMOIIEHO3aX

5.2

Crpoenue
AYKapUOTHYECKON
KJIETKHU.
[ToBepXHOCTHBII
amnmnapar KJIEeTKU

Crpoenuie u GQyHKIHOHUPOBAHHE
YKapUOTUYECKON KIIETKH.
[Tna3maTuueckas MemOpaHa
(mna3zmanemma). CTpykTypa
1a3MaTHYECKOM MEMOpaHBbI.
TpaHcnopT BemECTB yepes
MJIa3MaTHISCKYI0 MeMOpaHy:
naccuBHbIU (MU y3us, odneryéHHas
nuddy3ust), akTUBHBIN (MIEPBUYHBIN U
BTOPUYHBIN aKTUBHBINA TPAHCTIOPT).
[TonynpoHuitaeMocTh MEMOPaHHI.
PaboTa Hatpuii-kanueBoro Hacoca.
OHIOLXTO3: MUHOLMTO3, (ParouTo3.
Oxk3o01uTo3. Kierounas creHka.
CrpykTypa ¥ PyHKIIMHM KIETOYHOM
CTEHKU pacTeHUl, rpuooB.
JdemMoHcTpanuu

Tabauue! u cxembl: «CTpoeHue
HYKapHUOTUYECKON KIETKN», «CTpoeHue

PackpbiBaTh copepkaHue TEPMUHOB U
MOHATHUH: TUIa3MaTUYecKkast MeMOpaHa
(ma3manemma), >KMJIKOCTHO-MO3andHast
MOJIeIb, MEMOpaHHbIE OCJIKU
(nepudepuueckrie, UHTETPAIbHBIE),
IMKOKATUKC, Tudy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHIOLMTO3,
(harouTo3, MUHOIUTO3, IK30ITUTO3,
KJIETOYHAs CTEHKA, TJIa3MOJIECMBI,
CUMILIACT.

XapakTepu3oBaTb 0COOCHHOCTH
CTpOEHUS U (PYHKITUN DYKAPUOTUIECKON
KJIETKH; TPAHCIIOPT BEILIECTB

yepes MIa3MaTHIecKyto MeMOpany:
[TACCUBHBIN U aKTUBHBIN TPAHCIOPT;
paboTy OeJIKOB-KaHAJIOB; paboTy
HaTPUK-KaJINEBOI0 HACOCA; CTPYKTYPY U
(yHKIIUU KJIETOYHON CTEHKH pacTeHUIN
U TpubOB

49




KUBOTHOU KIIETKN», «CTpoeHue
PACTUTEIBLHOU KIIETKI.
O6opynoBanme: CBETOBOM MUKPOCKOIT,
MUKpPOTpEnapaTbl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTuyeckasi padora

«/3yueHue CBOUCTB KJIETOUHOU
MeMOpaHbD»

5.3

[MuTorutazma u eé
OPTaHOUIbI

[Mutonna3ma. Lluto3oib. I{luTockener.
JBmxeHue muToriasmMbl. OpraHou/ bl
kieTku. OHOMeMOpaHHbIE OPTAHOUIbI
KJICTKHU: YHIOIIa3MaTHICCKas CETh
(BIIC), anmmapat I'oab1KH, TH30COMBI,
uX cTpoeHue u GyHKIuU. B3auMocBsi3b

OI[HOMGM6paHHBIX OpTraHON OB KIICTKH.

CrtpoeHue rpanyJIsIpHOTO PETHKYIYMA.
Mexanusm nanpasnenus 6enkos ¢ I1IC.
Cunre3 pacTBopuMbIX 0enkoB. CuHTe3
KJICTOYHBIX MeMOpaH. [ maakuii
(arpaHysIpHBIN) SHIOTIIIA3MATUYECKUI
petukynyM. CekpeTopHasi GyHKIHS
anmapara ['onbku. Moouguxayus
benkos 6 annapame I o1vodicu.
Copmupoeka benkos 6 annapame
T'onvoorcu. TpancnopT BeLIECTB

B KJIETKE. BakyoJn pacTUTENbHBIX
kieTok. Knetounsiit cok. Typrop.

PackpsiBaTh cojiepKaHUE TEPMUHOB U
MOHATHN: TUTOIIa3Ma, LIUTO30JIb,
LIUTOCKEJIET, KOMIAPTMEHTHI,
OpPTaHOMBI, YHAOIUIA3MATUYECKAs CETh
(BIIC), anmmapat I'oab 1K, TH30COMBI,
BaKyO0JIb, puOOCOMBI, aBTOJIN3,
BE3UKYJISIPHBIA TPAHCIIOPT,
MIEPOKCUCOMBI, KJIIETOYHBII COK, TYProp,
MUTOXOHAPUH, KPUCTHI, TUIACTUBI,
XPOMOIUIACTHI, JIEHKOILIACTHI,
XJIOPOIUIACTBI, CTPOMA, TPAHBI,
THUJIAKOM I, JTaMeJUIa.

XapakTepu3oBaTh HATOILIA3MY
AYKAPUOTUYECKOU KIIETKH;
KJIACCU(HUITMPOBATH OPTAHOUIBI

B 3aBUCHMOCTH OT OCOOEHHOCTEH MX
cTpoeHus (0JTHOMEMOpaHHBIE,
AByMeMOpaHHbIE, HeMEMOpPaHHBIE);
OMHCHIBATH (DYHKITUU KAXKIOTO
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[loryaBTOHOMHBIE OpPTraHOU/IbI KIETKH:
MUTOXOHJIPUH, TIIIACTU/IBI.
Ilpoucxoocoenue mumoxornopuil u
naacmuo. Cumouozenes

(K.C. Mepeoickosckuil, JI. Mapeynuc).
Crpoenue u QyHKINH MUTOXOHIPUNA U
wiactuj. [lepBuynble, BTOPUUHBIE U
CJIO’KHBIE TIACTUABI
(hOTOCUHTE3UPYIOIIUX IYKAPHOT.
XJ0poIIacTbl, XpOMOIUIACTHI,
JIEMKOIUIACTBI BBICIINX PACTECHHM.
JleMoHcTpanuu

[optpetsl: K. C. MepexkKOBCKUH,

JI. Maprynuc.

Tabauue! u cxembl: «CTpoeHue
HYKApUOTHUYECKOH KIIeTKn», «CTpoeHue
KUBOTHOM KJIETKN», «CTpoeHue
pPacTUTENBHOU KIETKW», «CTpoeHue
MUTOXOHJIPUI.

O6opynoBaHme: CBETOBOM MUKPOCKOTI;
MUKpOTIpenapaThl paCTUTEIbHBIX,
’KUBOTHBIX KJIETOK.

IIpakTnueckasi pabora

«3yueHune ABMKEHUS IUTOTLIIA3MbI

B PACTUTENBHBIX KIETKAX).
JlabopaTropHasi paGora
«HMccnenoBanue mia3mosnsa

OpraHoHu/a B KIIETKE.

OOBSICHATH COOBITHS, CBSI3aHHEBIC

C BHYTPUKJIETOUYHBIM MUILIEBAPECHUEM,
€ro 3Ha4YeHUE JJIsl OpraHu3ma.
OTMeuaTh 3HaYEHUE [IUTOCKEIIETA;
XapaKTeprU30BaTh €ro AJIEMEHTbI
(MuKpoTpyOOUYKH, MUKPO(DUIIAMEHTHI,
MIPOMEKYTOUHbIE (PUIIAMEHTHI), UX POJIb
B KU3HEAEATEIbHOCTU KIIETOK U TKaHEU
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" ACTIIa3MOJIN3a B PACTUTCIIbHBIX
KIJIICTKax>»

5.4 | HemeMOpaHHbIe HememOpanHbIe OpraHOUAbI KIETKH PackpriBaTh conepikanne TEpPMUHOB U
OPTaHOMIbI KJIETKU CtpoeHue n pyHKIMH HEMEMOPAHHBIX | IOHATHI: pubOCOMa, TIOJIMCOMA,

OpPraHOU0B KJIETKU. PUOOCOMBI. MUKPOTPYOOUKH, TYOYJTHH, KICTOUHBIN
IIpomedsxcymounvle gpunramenmul. HEeHTp (LIeHTpocoMa), IICHTPUOIIH,
MuxkpodunameHTsl. AkmuHosbie HeHTpocdepa, KIyTHUKH, PECHUYKH,
Muxpoghunamernmuol. MplieuHbIe 0a3abHOE TENBIIE.
KJIETKU. AKMUHO8ble KOMNOHEHMbL XapakTepru3oBaTh HEMEMOpaHHbBIC
HEeMbIULEYHBIX KIIeMOK. OpPraHOU bl KIETKH, UX CTPOECHUE U
MuxkpotpyOouku. KieTounsiii HEHTP. dbyHKIIUN
CTtpoeHue 1 IBUKEHHUE KIYTUKOB U
pecHudeK. MuKpoTpyOOoUuKH
uuromiasmsl. Llentpuons. benku,
accoyuupoBanmvie ¢
MUuKpoguiamenmamu u
muxpompyboukamu. Momopnvle 6enxu.
JdemoHcTpanuu
Tabnuiel u cxembl: «CTpoeHue
KUBOTHOM KIIeTKN», «CTpoeHue
pPaCTUTETTLHON KIIETKM

5.5 | Crpoenue u GyHKITUH SAnpo. O0onouka siapa, XpoMaTHH, PackpbiBath copepkaHue TEPMUHOB U

saapa

KapuoIU1a3Ma, sAPBIIIKH, X CTPOECHUE
U GyHKUMU. SnepHblil OeTKOBbIN
Matpukc. [IpoctpancTBeHHOE
PacroJIoKEHUE XPOMOCOM

B UHTEp(a3HOM siIpe.

MOHSATUM: SAPO, AAepHas 000JI0UKa,
SZIEPHBIE TIOPHI, HYKJICOTIa3Ma
(xapuoruiazma), TeHOM, XpOMAaTHH,
YXpOMATHH, F€TEPOXPOMATHH,
SPBIIIKO, XPOMOCOMBI, IIECHTPOMEDA,
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DyxXpomamun u 2emepoxpomMamuH.
benku xpoMaTtriHa — TUCTOHBI.
Jlunamuka si0epHoti 060104KU

6 mumo3se. foepnuiii mpancnopm.
Kierounble BKIIIOUEHHUS.
JleMoHCTpanun

Tabauiibl U cxeMbl: «Sapo»

KHUHETOXOP, KJIIETOYHbIC BKIIFOUCHUSI.
XapakTepu3oBaTh KIETOYHOE PO KaK
LEHTp yIpaBICHUS
KU3ZHENIEATEbHOCTBIO KIIETKHU;
T€HETUYECKUH almapar KJIeTOK
AYKapHoT, CTPOEHUE U PYHKIIUU
XPOMOCOM.

OnuceIBaTh CTPYKTYPHI AJIpa U UX
B3aMMOCBSI3b C OPTaHOUIAMU
[ATOIJIA3MBI

5.6.

CpaBHurenbHas
XapaKkTepUCTUKA
KJIETOK DYKapUOT

CpaBHUTENbHAA XapaKTEPUCTUKA
KJIETOK DYKapHoT (pacTUTEIBHOM,
YKUBOTHOM, TPUOHON).
JlemoHCcTpanumn

Tabnuiel u cxeMbl: «CTpoeHHe
YKapHUOTUYECKON KIIETKW,
«CTpoeHue )KUBOTHON KIIETKNY,
«CTpoeHMne paCTUTENBHOM KIETKN.
Oob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MHUKPOTPENapaTbl paCTUTEIbHBIX,
YKUBOTHBIX KJIETOK.

JlaGopaTopHasi paGora
«M3y4eHne CTpoeHus KIETOK
Pa3JIMYHBIX OPTraHU3MOB

XapakTepu3oBaTh TUIIBI KJIETOK
AYKapUOT: paCTUTEbHAs, )KUBOTHAS,
rpuOHasi.

CpaBHUBATh MEXy COOOM CTPOCHUE U
KUZHEIESITEIbHOCTh DYKAPUOTUUECKUX
KJIETOK U POJIb TPOKAPUOT

B OMOIIEHO3aX

HToro uacoB o teme
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Tema «O0MeH BEIIECCTB U NMPEBPAIICHUEC JHEPI'NU B KIICTKE»

6.1

OOMeH BEIIECTB —
METa00JIU3M

3

AccuMUnSIUS U TUCCUMUIISILIUS —
JIBE€ CTOPOHBI MeTabommn3Ma. Tumsl
oOMeHa BeIeCTB: aBTOTPO(HBIN 1
rerepoTpoHbIN. YyacTue Kuciopoaa
B 0OMEHHBIX MPOIECccax.
DHepreTruuecKkoe 00ecreyeHne KIETKH:
npeBpaieHue ATD B 0OMEHHBIX
npoueccax. @epMeHTaTUBHBIN
XapakTep peakuuid KJIETOYHOIO
MeTrabonuzma. DepMeHThI, UX
CTPOEHHUE, CBOMCTBA U MEXAHU3M
nerctBus. Kopepmentsl. Otnuuus
(hepMEHTOB OT HEOPTaHUYSCKHUX
KaTaJIn3aTopoB. benku-akTuBaTOphI U
OEJIKU-UHTUOUTOPBI. 3aBUCUMOCTb
cKOpocTU hepMEHTATUBHBIX pEeaAKITUI
OT Pa3IUYHbIX (PAKTOPOB.
JdemoHcTpanuu

Tabuu1sl U cxeMbl: «DOTOCUHTESY,
«DHEPreTuyecKuii 0OMeH»,
«buocunres 0enka», «CtpoeHue
bepMeHTay, « XeMOCUHTERY.
O6opynoBaHme: CBETOBOM MUKPOCKOIT;
o0opy10BaHUE JJ1sl TPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX
MUKpOIIPENapaToB.

PackpriBath copepkaHne TEPMUHOB U
MOHSATUN: 0OMEH BEIIECTB
(MeTaboJIM3M), aCCUMUIISITUS
(ana0oM3M), WK IJIACTUYCCKUI
0OMEH, TUCCUMUJISLINS (KaTaOOIU3M),
WJIM DHEPreTUYECKU 0OMEH,
aBTOTPO(bI, reTepoTpodbl, aHaIPOOHI,
a’po0bl, hepMEHTHI, AKTUBHBIN IIEHTD,
cyOcTparHasi crieu(puIHOCTb,
Ko(hepMeHTHI, OEITKU-aKTHBATOPHI U
O€JIKM-UHTUOUTOPHI.

[lepeuncnsatb 0COOEHHOCTH
MJIACTUYECKOTO M SHEPTeTHUECKOTO
oOMEHa B KJIETKE; yCTAHABJIMBATh
B3aUMOCBSI3b MEKIY TUTACTHYCCKUM U
HEPreTUICCKUM 0OOMEHOM.
Paznuuatek TUIIBI 0OMEHA BEIIECTB:
aBTOTPO(HBIN U reTepOTPOPHBIN.
[Toka3wIBaTh pOJIb KHCIOPOIA

B OOMEHHBIX Mpolieccax.
CxemaTudecku u300paxaTh CTPOCHHUE
dbepMmeHra.

Otnmnuath hepMeHTHI

OT HEOPTAaHWYECKUX KATATN3aTOPOB U
OTNPENENATh UX POJIb

B (DYHKIIMOHUPOBAHUU YKUBBIX CUCTEM,
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JlaboparopHnasi paGora

«M3yueHne kaTanuTu4ecKon
aKTUBHOCTU (DEPMEHTOB (HA TpUMEPE
aMUJIa3bl UM KaTanasbl)».
JlaGopaTopHnasi pabora

«3yuenune GpepMeHTaTUBHOTO
pacuierieHus IepoKcuaa BOAOPOIa

B PACTUTEJIbHBIX U dKUBOTHBIX KIIETKAX)

B IIPOMBIIIIJICHHOCTH, B MEJIUIMHE,
B ITIOBCEIHEBHOM KM3HH YECJIOBEKA.
CTaBUTB SKCIEPUMEHT 1O BBISIBIICHUIO
KaTaJIUTUYECKON aKTUBHOCTH
MIePOKCH/1a3bl, AMHIIAa3bl, OOBSICHSITH
MOJTyYEHHBIE PE3YJIbTAThI

6.2

ABTOTpO(HBIN THI
oOMeHa BEIECTB.
doTocunTE3

[lepBU4HBINA CHHTE3 OPraHUYECKUX
BEILIECTB B KJIeTKE. POTOCHUHTES.
AHoxcueeHHbIl U OKCUSEHHbLU
domocunmes y baxmepuii.
Ceemocobuparowue nuemeHmol u
nueMeHmvl peakyuoHHOo20 YeHmpa.
Posb xmopormiactoB B mpornecce
dborocunTeza. CBeTOBast U TEMHOBAS
dazel. @omoovixanue, Cz-, Cy-

u CAM-munwvt hpomocunmesa.
[IpoyKTUBHOCTH (POTOCHHTERA.
Bnusnaue paznuanbix GpakTopos

Ha CKOpOCTh (poTocHHTE3a. 3HAUCHUE
dboTocuHTE3A.

JdemMoHcTpanuu

IToptpersl: JIx. [Tpuctin,

K. A. Tumupsses.

Tabmuibl u cxembl: «DOTOCUHTE3Y

PackppIBath cosepxanne TEPMUHOB U
noHsATUM: hoTocuHTe3, hasbl
dboTocuHTEe3a (CBETOBAs, TEMHOBAs),
dbotonus, hochopunupoBanue, MUKI
KansBuna, HAJI®+ (nmepeHocumnk
BOJIOPO/JIA).

XapakTepu3oBaTh IJIACTUYECKUN OOMEH
Kak 3Tan o011ero oOMeHa BEIIeCTB;
coObITUSI (OTOCHHTE3A (PEaKIun
CBETOBOI M TeMHOBOH (ha3); poib
XJIOPOTIACTOB B MPOIIECCe
dboTocuHTE3A.

BoIABIATh MPUYMHHO-CIIECTBEHHBIC
CBSI3U MEXK]TY TTOTJIOIICHUEM COJTHECYHOU
DHEPTUU XJIOPO(PHIITIOM ¥ CHHTE30M
Mosekya ATO.

CpaBHHBaTh HCXOIHBIC BEIIECTRA,
KOHEYHBIC MTPOTYKTHI U YCIOBHSI
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MPOTEKAHUS PEAKIINI CBETOBOU U
TeMHOBOH (ha3 poTocuHTE3A.
YcraHaBAMBaTh B3AMMOCBS3b MEKY
(OTOCHHTE30M U IbIXaHHUEM; CBETOBOM
¥ TEMHOBOH peakuusaMu (pOTOCHHTE3A.
OuenuBarh 3HaUeHHE (POTOCUHTE3A
IUIA JKA3HU Ha 3eMiie

6.3 | ABTOTpOQHBI THIT XeMmocunres. PazHooOpazue PackpbIBaTh comepxaHue TEPMUHOB U
0OMEHa BEILIECTB. OpraHU3MOB-XE€MOCUHTETHUKOB: MOHSATUI: XEMOCHUHTE3.
XeMOCHHTE3 HUTpUULIUpyroue 6aKkTepuu, OOBACHUTH CYLTHOCTh XEMOCHHTE3A,
XKene300aKTepuu, CepoOaKTepuH, pacKpbIBaTh €0 3HaueHue B Ouocdepe.
BOJOPOJIHbIE OaKTEpUH. 3HAUEHUE [IpuBOAUTH PUMEPHI
XEMOCHHTE3A. XEMOCHHTE3UPYIOIINX OaKTepuil
JleMoHCTpanun (auTpuduImMpyromnme 6akTepuu,
[optpetsi: C. H. Bunorpaackuii, Kele300aKTepuu, CepoOaKTEPHH,
I'. A. 3aBap3uH. BOJOPOJIHBIE OAKTEPUH) U
TaOnuubl u cxembl: «POTOCUHTESY, XapakTepUu30BaTh UX
«XeMOCHHTE3 KU3ZHEJEATEIbHOCTb.
JlaGopaTopHasi pabora CocTaBisTh ypaBHEHUS PEAKIIUil
«CpaBHeHHe npo1ieccoB GOTOCUHTE3a U | XEMOCHHTE3A.
XEMOCHHTE32a» CpaBHHBaTh XEMOCUHTE3
¢ (OTOCHUHTE30M
6.4 | DHepreTruecKuii AHa’poOHBIE OpraHu3Mbl. By PackpreiBaTh conep:kaHue TEPMUHOB U
OoOMeH — opoxxenus. [IpoayKTsl OpOKEHUS M UX | TIOHSITHUI: 3TaIbl SHEPreTUYECKOTO
T CCUMUIISILUS UCITOJIb30BAHUE YEIIOBEKOM. oOMeHa — MOATOTOBUTEIbHBIH,

AHa3poOHBIE MUKPOOPTAaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTUU U

OCCKHUCIOPOIHBIN (aHAIPOOHBI),
KUCJIOPOAHBIN (a9pOOHBIN ); TITMKOIU3,
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BO30yaAMTENN OOJIE3HEM.

AdpoOHBIE OPTaHU3MBI. DTaITbl
HHEPreTHYECKOTro OOMeHa.
IToaroroBurenbHeIM dTall. I mukomms —
OECKHCIIOPOIHOE PACHICIIIICHUE
[JIFOKO3BI.

buonorunyeckoe okucieHue, win
KJIETOYHOE JbixaHue. Poib
MHTOXOHAPHM B IIPOLIECCAX
OMOJIOTUYECKOTO OKUCIICHUSI.
[{ukmrueckne peaKuumu.
OxucnurenbHoe pochopusinpoBanue.
Duepeuss memopanrno2o epaouenma
npomonos. Cunmesz AT®. paboma
npomonuot ATD-cunmaswoi.
[IpeumymiecTBa a3poOHOTO My TH
oOMeHa BEIIECTB Mepe]] aHadPOOHBIM.
D} hHeKTUBHOCTH YHEPTeTHUUSCKOTO
oOMeHa.

JdemoHcTpanuu

IToptpethl: B. A. DHreasrapar,

IT. Mutuemnn.

Tabauibl ¥ cxembl: « IHEPreTHYECKUM
oOMEH.

JlaGoparopHasi pabora

«CpaBHEHHUE MPOLECCOB OPOXKEHUS U
JIBIXAHUSD)

OpokeHHe, OMOJIOTUYECKOE OKUCIICHHE
(nbixanue), nukia Kpeoca,
OKHUCIUTENBbHOE (POoCPOpUINpPOBAHUE,
MPOTOHHBIN TPaJIMeHT, TPOTOHHAS
AT®-cunrasza.

[lepeuncnarb 0COOEHHOCTH
HYHEPreTUYECKOro 0OMEHa B KIIETKE.
OmnuceIBaTh 3TAIBI SHEPTECTHIECKOTO
oOMeHa (IOArOTOBUTEINIbHBIH,
OECKHUCIOPOIHBIN, KUCTOPOAHBIN) U
CpPaBHUBATH UX MEXTY COOOM.
XapakTepu3oBaTh peakluu TIIMKOIN3a,
OpOKEeHUS, KJICTOYHOTO JIBIXaHUSI.
YcTanaBnuBaTh B3aUMOCBSI3b MEXKITY
TJIMKOJIN30M, KJIETOYHBIM JBIXaHUEM U
cuHTe30oM Mosiekyn ATO.

CocTaBnsATh YpaBHCHUS OCHOBHBIX
ATANOB PHEPrETUIECKOTO OOMEHA

B KJIETKE.

PaccunThIBaTh SHEPTETHUECKYIO

3¢ (HEKTUBHOCTH TIIMKOIU3A U
OMOJIOTUYECKOTO OKUCIICHUSI.
Ha3piBaTh HCXOAHBIC BEIIECTBA,
KOHCYHBIC MTPOTYKTHI M YCIIOBHSI
MPOTEKAHUS PEAKIINI YHEPTETUYECKOTO
oOMeHa.

CpaBHHBaTh SHEPIE€TUUECKYIO
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3¢ (HEKTUBHOCTH OECKUCIOPOTHOTO U
KHCIIOPOJTHOTO 3TANOB KOHEUHBIC
POAYKTHI M YCIIOBUS MTPOTECKAHUS
peaxiuii SHePreTUYeCKOro 0OMeHa
HHEPreTHYECKOTO OOMEHA

Hroro yacoB mo treme 9
7 Tema «Hacsiencrsennasi uHpopManus u peajau3anus €€ B KJIeTKe»
7.1 | Peakiuu MaTpUIHOTO 2 Peakiiun MaTpuuHOTO CHHTE3A. PackpriBaTh coziep:kaHre TEPMUHOB U

CHHTC3a

[TpuHIMIT KOMITTIEMEHTAPHOCTH

B PEAKIMUSAX MATPUYHOTO CHHTE3A.
Peanuzanus HacaeCTBEHHOU
uH(popmanuu. ['eHeTnyecKkuii KoJi, ero
cBoiicTBa. Tpanckpunuus —
marpuuHbii cuHte3 PHK. [Ipuaiumns:
TPAHCKPUMIMU: KOMIUIEMEHTaPHOCTb,
aHTUIIAPAJUIEIbHOCTD,
acuMMeTpudHOCTh. Co3peganue
mampuunvix PHK 6 syxapuomuueckou
knemxke. Hexooupyrowue PHK.
JdemMoHcTpanuu

IToptper: H. K. Konpuos.

Tabnuiibl u cxembl: «bruocuHTe3
Oenkay, «I eHeTHUYEeCKHUIl KOI»

MOHSATUM: I'eH, TCHETUYECKUM KO/,
KOJIOH (TPHILIET), CTON-KOJIOHBI,
MaTpulla, MAaTPUYHBIA CUHTE3,
tpanckpunius, PHK-nonmumepasa,
MPOMOTOP, CIJIAWCUHT, UHTPOH, SK30H.
XapakTepu3oBaTh PeakIMi MaTPUIHOTO
CUHTE3a, CBOMCTBA FTEHETUYECKOTO KOJIA.
OnuchIBaTh 3Tanbl TPAHCKPUIILIUN U
TPAHCJISIIUY; YCTAHABINBATh
B3aMMOCBSI3b MATPUYHBIX PEAKIINI

B KJIETKE; CXeMaTHUYECKH U300paxaTh
MaTpPUYHBIE PEAKIIUHA TPAHCKPUIIIUU U
TPaHCIALINY.

PemaTte Guonornyeckue 3aaauu Ha
ONpEIEIICHHE MOCIIEI0BATEIIBHOCTH
HykieotuoB JIHK n MPHK, npumensisa
3HAHUA O PEAKIMSIX MAaTPUUHOTO
CUHTE3a, TCHETUYECKOM KOJE,
MPUHIIUIE KOMIUJIEMEHTAPHOCTHU
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7.2

Cuures Oenka

Tpauncnsauus u e€ sransl. Y4yacTue
tpancnopTHeix PHK B OnocunTtese
Oenka. YciioBusg OMocuHTE3a Oenka.
KoaupoBanne aMUHOKHUCIIOT. PoJib
pubocom B OmocuHTEe3€e OeKa.
JleMoHCTpanun

Tabymbl 1 cxemul: «brocunTes
Oeinka», «I eHeTHYeCKHUil KOI»

PackpeiBath conepkaHue TEPMUHOB U
MOHSATHN: TPAHCIISIIUS, AaHTUKOJIOH,
TPHK, amunoanmnn-tTPHK-cunTerasa
(komaza), monupudocoma (IMoaucoma).
XapakTepu3oBaTh CBOMCTBA
T€HETUYECKOro Koa.

OnuchIBaTh ATAIbl TPAHCIISIUN U
CXeMaTH4eCKH u300pakaTh MAaTPUUHbBIC
peaKIuu TPAHCIISALHH.

Pemate 6uonornyeckue 3aiauu

Ha onpeaenenre aHTukoJoHOB TPHK,
MOCJIEA0BATEIbHOCTH AMUHOKHUCIIOT

B MOJIeKyJie Oenka, TpUMEHsIs 3HAaHUS
0 peaKIUsIX MAaTPUUYHOTO CUHTE3A,
F€HETUYECKOM KOJE, TPUHIUIIE
KOMIUIEMEHTAPHOCTHU

7.3

MexaHUu3MbI
AKCITPECCUU TEHOB

Cogpemennvie npedcmagnietus

0 cmpoenuu cenog. Opranuzanus
r€HOMa y IPOKapUOT U 3YKAPHOT.
Perynsiiys akTHBHOCTH I'€HOB

y mpokapuot. ['unoresa onepona

(d. Kako0, XK. Mano).

Monekynsapnuvle mexanuzmul sKcnpeccuu
2enos y aykapuom. Ponv xpomamuna

8 peaynayuu pabomsi 2enos. Perynsauus
OOMEHHBIX MPOIECCOB B KIIETKE.
Knerounsiit romeocras.

PackpriBaTh coepkaHue TEPMUHOB U
IOHATHI: OIIEPATOP, ONEPOH,
CTPYKTYpHBIE T€HbI, TPOMOTOD,
penpeccop.

OnuceIBaTh CTPYKTYpy T€HOMA
MPOKAPHUOT; XapaKTepru30BaTh padoTy
HUHIYIIUOETIBEHOTO U perpeccuOebHOro
OIfepoHa.

BrIaensTe CTpyKTYpHYIO U
PETyJIATOPHBIE YACTH F'e€Ha SYKapuoT.
CpaBHUBaTh MPOLECCHI IKCIPECCUU
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JleMoHCTpanun
Ta0nunel 1 cxeMmbl: «buocuuTes
Oeinka», «I eHeTHUYEeCKHUI KO

T'CHOB Y IPOKAPHOT U DYKAPUOT.
XapakTepru30BaTh TUIIOTE3Y OTIEPOHA
(®. Kako0, XK. Mano).

OnuceIBaTh MEXaHU3M TMOJJIEPKAHUS
KJIETOYHOTO TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmarnmonnas
ouosorus

Bupycel — HekeTouHbIe POPMBI KU3HU
1 obyMratHeie napasuthl. CTpoeHHE
MPOCTBIX U CJIOKHBIX BUPYCOB,
peTpoBUpYCcOB, OakTeprodaros.
Kuznennwiii yuxn [{HK-cooeporcawjux
supycos, PHK-cooepaicawux supycos,
baxmepuoghacos. Oopamuast
MPAHCKpunyusi, pesepmasa,
unmezpasa.

BupycHble 3a001eBaHNs YeTOBEKa,
J)KUBOTHBIX, pacTteHuil. CITN /I,
COVID-19, connanbubie U
MEIUIIMHCKHUE TPOOIEMBI.
Buoungopmamuxa: unmezpayus u
ananuz ooavuux maccueos («bigdatay)
CMPYKMYPHBIX OUOI02UHECKUX OAHHBIX.
Hanomexnonozuu 6 6uonocuu u
meouyune. IIpoepammupyemvoie
@ynxyuu benxos. Cnocobvt docmasxu
JIleKapcma.

JeMmoHCcTpanumn

IToprper: /. U. iBaHOBCKUI.

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHSATUM: BUPYC, BUPHUOH, CEP/ILICBUHA,
Karcuj, oOpaTHas TPAHCKPUIIIHS,
pPETPOBUPYCHI, OaKkTepruodar, BUpyC
uMMyHoaeduimTa yenoseka (B1Y),
MPUPOHO-0YAroBbIe HH(PEKIIUH.
XapaxkTepu3oBaTh BUPYCHI,
PETPOBUPYCHI U OakTepuodaru Kak
BHYTPHUKJICTOUHBIX MMapa3uTOB
MIPOKAPUOT U DYKAPHUOT.

W3naraTh runoTe3bl 3BOTIOLIUOHHOTO
MIPOUCXOXKICHUS BUPYCOB.
OnuchIBaTh MEXAHU3M B3aUMOICUCTBUS
BHUpYCa U KJIETKH, NHGEKITMOHHBIN
BUPYCHBIH ITPOLIECC.
XapakTepu30BaTb MEXaHU3MBbI
BEPTUKAIBHON U TOPU30HTAJILHOU
nepeaaun BUPYCoB; 3a00JIEBaHUS
JKUBOTHBIX U PACTEHUH, BbI3bIBAEMbBIC
BUpPYCaMH.

Ha3biBaTh BUpyCHBIE 3a00J1€BaHUS,
BCTpEYAIOUIUECS Y YeJIOBEKa: IPUIII,
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Tabauue! 1 cxembl: «l 'eHeTHYECKHIA
Ko1», «Bupycb», «baktepuodarm.
IIpakTnuyeckas padora
«Co31aH1E MOJIEN BUPYCa»

KJICHIEBOM dHIIEPaUT, TeaTUT,
COVID-19, CII1/.

Co0mroaTh npaBuiia MOBEICHUS

B OKPY’KaIOIIEH NPUPOJIHOUN Cpeae, MeEP
PO IITAKTUKN PacIpOCTPaHEHUS

BHUPYCHBIX 3a00JICBaHM (B TOM YHCIIC
BUY-undexiun)

Hroro

4acoB [0 TEME 9

Tema «’Ku3HeHHBIH MUK KJICTKH»

8.1

JKU3HEHHBIN UK 1
KJIETKH

Ki1eTouHbIl UKL, €ro Nepuoasl U
perynsinusa. Uarepdaza u MUtos.
Oco0eHHOCTH TIPOLIECCOB,
MIPOTEKAIOIIUX B HHTEp(a3e.
[ToaroToBKa KJIETKHU K JICJICHUIO.
IIpecunreTnyeckui
(MOCTMUTOTUYECKUI ), CHHTETHUECKHUI
Y IOCTCUHTETUYECKHUI
(MpeMHUTOTUYECKUI) IEPHOIBI
uHTepdasbl.

JeMoHcTpanuu

Ta0nuiel 1 cxeMbl: « KU3HEHHBINA IINKIT
KJIEeTKN», « MHUTO3»

PackpsIBaTh coziepkaHue TEPMUHOB U
MOHATUM: KJIETOYHBIM UK, UHTEpPa3a.
ITepeuncnsaTs NEPUOABI JKUZHEHHOTO
LHUKJIAa KJIETKU U XapaKTEPU30BaTh
MPOTEKAIONINE B HUX MPOLIECCHI

8.2

MaTpuuHbIii CUHTE3 2
JIHK. Xpomocomsl

Marpuunsiit cunre3 JJHK —
permukanus. [ IpyHIuUIe pernmkanum
JAHK: koMmieMeHTapHOCTb,
ITOJIYKOHCEPBATUBHBIN CUHTES,
AHTHUIIAPAJUIENBHOCTh. MeXaHu3M

PackpbiBaTh cofiep:kaHue TEPMUHOB U
MOHATHN: perMKanus (peayIiuKanus),
KOMITJIEMEHTAPHOCTb,
aHTUNAPAIJIETBHOCTD,
JHK-nommmepasa, renomepa,
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permukaruu JITHK. Xpomocomst.
Crpoenue xpomocoM. Tenomepsl U
TesomMepasa. XpoMOCOMHBIN HA0O0p
KJIETKH — KapuoTHll. J{UIIonaHbIi 1
raruiouHbIN HA0OPBI XPOMOCOM.
['omosornunsie XxpoMocoMel. [TooBbIE
XPOMOCOMBI.

JlemoHcTpanuu

Ta0aunel U cxeMbl: «KU3HEHHBIN UK
KIIETKN», «CTPOEHUE XPOMOCOMY,
«Pemmukamus [JHK».

Oo0opynoBaHme: CBETOBOM MUKPOCKOI,
MUKpornpenaparsl: «KMUTO3 B KJIETKaX
KOpEIIKa TyKay.

JlaboparTopHasi pabora

«M3yuenune XxpoMOCOM Ha TOTOBBIX
MHUKPOIIpEnapaTax»

peITMKaIMOHHAsl BUJIKA, XpOMOCOMa,
XPOMOCOMHBIN HA0OP, HYKJIEOCOMBI,
CECTPUHCKHUE XPOMATH/IbI, IEHTPOMEPA,
KapUOTHUII, TAIUIOWTHBIN U JUTIIIOUHBIN
Ha0bOp XpOMOCOM, TOMOJIOTUYHbBIE
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapaxkTepu3oBaTh CTPOCHHUE XPOMOCOM,
KapHOTUIIOB OPraHU3MOB.
[lepeuncnsaTh NPUHLMIBI PETUTUKALIMT
JIHK u 1aBaTh UM coaepx’aTelbHyI0
XapaKTEPUCTHUKY.

OrnuchIBaTh MEXAHU3M PEITUKAILIUU
JTHK.

CxemaTndecku u300paxaTh CTPOCHHUE
MeTadazHOM XPOMOCOMBI.

PaznnyaTte XpoMOCOMBI

Ha MUKpOIIpenaparax u
MUKpodoTorpapusix

8.3

JleneHue KIETKH —
MHTO3

Henenue kinetku — MuTo3. Ctaguu
MHTO3a U MPOUCXOSIINE B HUX
npoueccol. Tunel MuTo3a. Kapnokunes
U UTOKUHE3. brosornueckoe
3HAYCHHUE MUTO3A.

JeMoHcTpanuu

Ta0aunel 1 cxeMbl: «KU3HEHHBIN UK
KJIETKN», « CTPOEHUE XPOMOCOM,
«Permmkanusa JIHKy, «Muto3».

PackpoiBath copepxanue TEPMUHOB U
MOHATUM: MUTO3, TTpodaza, meTadasa,
anagasza, Tenodaza, KapUOKUHE3,
IIUTOKHHE3, BEPETEHO JeJICHUS,
MetadaszHas IacTUHKa, 6opo3aa
JeTICHUSL.

[lepeuncnaTe mocnea0BaTeIbHOCTh
CTaluii MUTO3a U OMHCHIBATh
MPOUCXOSIINE HAa HUX MTPOLIECCHI.
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O6opynoBanme: CBETOBOM MUKPOCKOIT,
MUKponpenaparsl: «MHUTO3 B KJIIETKaX
KOPEILKA JTyKa».

JlaboparopHnasi paGora

«HaObmroienrne MuTo3a B KJIETKax
KOHYMKA KOPEIIKa JIyKa (Ha FTOTOBBIX
MUKpOIpenaparax)»

CpaBHUBATh 0COOEHHOCTH MPOTEKAHUS
MHUTO3a B PACTUTEIBHBIX U JKUBOTHBIX
KJIETKaX.

OOBICHATH OMOJIOTHYSCKUUA CMBICI
MHTO3a.

Pa3nuuarte ctagum MuTO3a

Ha MUKpOIIpernaparax u
MUKpodoTorpapusax

8.4 | Perymsmus 1 Perynsmust MUTOTHYIECKOTO ITUKIIA PackppIBath cosepxanne TEPMUHOB U
YKU3HEHHOTIO ITUKJIA KJeTku. [IporpammupyemMast KJIIeTOUHasl | MOHSATHI: anonTo3, npoyudepanus,
KJIETOK ru0eib — anonTos. g depeHunpoBKa.

Kiierounoe siapo, XpoMOCOMBI, XapakTepu3oBaTh PEryJIsIUIO
GbyHKIIMOHATbHAS TCHOMMUKA. MUTOTHYECKOTO IIUKJIA KIETKH.
Mexanuszmbl nponughepayuu, OOBIICHATH OMOJIOTUYECKHUI CMBICIT
ougpepenyuposku, cmapenus u eubenu | 3amporpaMMUPOBAHHON KIIETOTHON
knemox. «L{ugpposas knemra» — rudeNu — anonTo3sa.
ouourpopmamuueckue mooenu YcraHaBIMBaTh B3aMMOCBS3b MEXKTY
@DYHKYUOHUPOBAHUS KTIeMKU. rOMEOCTa30M KJIETOK M UX THOEJIbIO
JeMoHcTpanuu
Ta0nuuel 1 cxeMbl: « KU3HEHHBINA IINKIT
KJIIETKN», «CTPOCHUE XPOMOCOMY,
«Pemmukanus JTHK», «Murto3y»
HToro 4yacoB o Teme 6
9 | Tema «CTPOEHUE U ®YHKIIUU OPTAHU3MOB»
9.1 | Opranusm Kak exuHOE 1 buonoruueckoe pazHoobpaszue PackpbiBaTh copepxaHre TEPMUHOB U

OejIoc

OpraHu3MoOB. OI[HOKHGTO‘IHBIC,
KOJIOHHUAJIbHBIC, MHOT'OKJICTOYHBIC

MOHSITUI: OpraHu3Mm, OpraH, OpraHcJuibl,
CUCTCMa OpraHoB, aIriapar,
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OpraHUu3MBbl.
Oco0eHHOCTH CTPOCHHUS U
KU3HEIEATEIIbHOCTH OJTHOKIJIETOUHBIX
opraHn3MoB. bakrepun, apxeu,
OJTHOKJIETOYHBIE TPHOBI,
OJIHOKJIETOYHBIE BOJIOPOCIH, IpyTUe
npOTUCTHI. KoIOHHAIIbHBIE OPTaHU3MBI.
B3anMocBs3b 4acTelh MHOTOKJIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMBI
opraHoB. OpraHusM Kak €JUHOE LIEJIOE.
['omeocras.

JleMoHCcTpanun

Tabauiibl U cxembl: «OTHOKIECTOUHbBIC
BOJOPOCIIN», K MHOTOKJIETOUHbBIE
BOJIOpOCINY, «bakrepun»,
«IIpocreitmme», «Oprasbl HBETKOBBIX
pactenunity, «CUCTEMbI OPraHOB
MMO3BOHOYHBIX JKUBOTHBIX),
«BHyTpeHHEE CTPOEHNE HACEKOMBIX)».
OobopynoBanme: CBETOBOM
MHUKPOCKOIT; MUKPOIIpenapaThbl
OJIHOKJIETOUHBIX OPTaHU3MOB; )KUBbIE
AK3EMILISIPbl KOMHATHBIX PACTEHUI;
repOapuu pacTeHUI pa3HbIX

OTJIEJIOB; BJIaXXHBIE MPEMapaThl
KUBOTHBIX

Q)YHKHI/IOHEUII)H&H CHUCTCMaA, TOMCOCTAas.

[lepeuncnsaTb CTpyKTypHO-
(byHKIIMOHATBHBIC YaCTH
OJIHOKJIETOYHBIX, KOJJOHUAJIbHBIX,
MHOTOKJIETOYHBIX 1 MHOTOTKaHEBBIX
OpPraHHU3MOB.

XapakTepHu30BaTb 0COOEHHOCTH
CTPOEHUS U KU3HEEATEIHOCTH
OJIHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHHAJIbHBIX, MHOTOKJIETOUHBIX U
MHOTOTKAHEBBIX OPTraHU3MOB.
CpaBHHBaTh MeX1y cOO0M
OJITHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHbIE 1 MHOTOTKAHEBBIE
OpraHu3MBbl
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9.2

Tkanu pacreHun

Tkanu pacteHuid. TUIIBI pACTUTEIBHBIX
TKaHeW: oOpa3oBaTeIbHasl, TOKPOBHAs,
MPOBOJIAIIAS, OCHOBHAS,
Mexanudeckas. OcobeHHOCTH
cTpoeHus, GyHKIUNA U pacloiI0KEeHUs
TKaHEW B OpraHax pacTCHUU.
JleMmoHcTpanuu

TaGauIIbl U CXEMBI:

«Txanu pactennit», «OpraHbl
[IBETKOBBIX pacTeHu», «KopHEBbIE
cucteMbl», «CTpoeHue cTeoIs»,
«CTpoeHue TMCTOBOM MIIACTUHKI.
O0opyaoBaHme: KUBBIE SK3EMILISIPbI
KOMHATHBIX PACTEHUI; CBETOBOU
MHKPOCKOII; MUKPOITPENAPATHI TKAHEU.
JlaboparTopHasi pabora

«/3yueHue TKaHel pacTeHU»

PackppiBaTh copepkaHue TEPMUHOB U
MOHSTUH: TKaHb, SIUICPMUC, TPOOKa,
KOpKa, JIyO, TpEeBECUHA, IPECBECUHHBIC
BOJIOKHA, JTyOsSIHBIC BOJIOKHA, COCY/IBI,
KaMEHHUCTHIE KIIETKH.

XapaKTepru30BaTh THITBI PACTHTEIILHBIX
TKaHeW: oOpa3oBaTeibHas, TOKPOBHASI,
MIPOBOIAIIAS, OCHOBHAS, MEXaHUYECKAas,
MEPEUYHCIIATh OCOOEHHOCTH UX CTPOCHUS
Y BBITIOJTHSACMbIC (DYHKITHH

9.3

TkaH" )KUBOTHBIX U
yeJI0BEKa

TkaH" )KUBOTHBIX U UeIOBEKA. THUITbI
JKUBOTHBIX TKaHEH: SIIUTEIUaIbHAas,

COCAMHUTCIIbHAA, MbIIIICYHAA, HCPBHA.

OcobeHHoctu cTpoeHus!, GyHKIUN U
pacmoIOKEeHUsl TKAHEN B OpraHax
KMBOTHBIX U Y€JIOBEKA.
JeMoHcTpanuu

Tabmuibel u cxeMmbl: « Tkanu
’KMBOTHBIX», «CKeJIeT 4eI0BeKay,
«[TumieBapuTenbHas cuCTEMAY,

PackprwiBaTh coqiep:kaHre TEPMUHOB U
MOHSITUI: SIUTEIINN, CEKPET,
MBIIIICYHbIE BOJIOKHA, HEHPOH,
HEUPOTIIHs.

XapakTepu30BaTh TKAHU )KUBOTHBIX U
YyeJIOBEKa: dIUTEIaIbHasl,
COCJIMHUTEJIbHAS, MBIIIICYHAs, HEPBHAS;
MePEYUCIIATh 0COOCHHOCTH X CTPOCHHUS
Y BBITIOJTHAEMbIE (DYHKITHH
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«KpoBeHocHas cucremay,
«JlpixarensbHas cucreMay, «HepBHas
cucremay, «Koxa», «MplieuHas
CHUCTEMAY.

O6opynoBanme: CBETOBOM MUKPOCKOIT;
MHUKpOTpenapaTsl TKaHEH.
JlaGopaTopHasi pabora

«/3yueHune TkaHen JKUBOTHBIX»

9.4

Opranbl. CucTeMbl
OpraHOB

Opransl. BereratuBHbie U
T€HEPATUBHBIC OPTaHbl PACTCHUM.
OpraHbl ¥ CHCTEMBI OPTaHOB
JKUBOTHBIX U 4eJOBeKa. OyHKINHU
OPTaHOB U CUCTEM OPTaHOB.
JdemoHcTpanuu

Tabnuitel u cxembl: «OpraHbl
LBETKOBBIX pacTeHun», «KopHeBbie
cucteMbl», «CTpoeHue CTeOIs,
«CTpoeHue JIMCTOBOM MJIACTUHKN,
«CxkeneT yeaoBeKay,
«ITuieBapuTenbHas CUCTEMAY,
«KpoBeHOCHas cucremay,
«JlpIxaTenbHas CUCTEMAY,
«BpiaenurensHas cucreMay, «HepBHas
CHUCTEMay, « IHJOKPUHHAS CUCTEMAY.
O6opynoBaHme: )KUBbIE SK3EMIUISPbI
KOMHATHBIX PacTEHU; repoapuu
pacTeHU Pa3HbIX OTIEIIOB; CKEJIEThI

PackpsiBaTh cojiepKaHUE TEPMUHOB U
MOHSATHUM: OpraH, KOpeHb, MOoOeT,
LIBETOK, IJI0/I, CEMSI, IIOJIOBBIC JKEJIC3bI,
MTOJIOBBIE MMPOTOKH, KOITYJIATUBHBIE
OpraHbl, CHCTEMBbI OPTaHOB.
XapakTepu30BaTh BEr€TaTUBHbBIC U
T€HEepPATUBHbBIC OPraHbl PACTCHUM,
COMATHYECKHUE U PETYJISITOPHBIEC OPTaHbI
KUBOTHBIX; IEPEUUCIISITE OCOOCHHOCTH
UX CTPOCHUS U BBIMOJHSIEMbIC (DYHKITUH.
YcranaBnuBaTh B3aUMOCBSI3U MEXKITY
CTPOCHHEM OPTaHOB U UX (DYHKIHUSIMHU.
PaznuuaTth BUIBI TKAaHEW, OpTraHbl U
CHUCTEMBI OPTaHOB, B TOM YHCJIE
YeJI0BEKa, Ha MUKpoOIIpenaparax,
BJIQYKHBIX Mperaparax, repoapusx u
MuKpodoTorpadusx, Tadaunax,
MOJIENSX U MYJISKaX
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MO3BOHOYHBIX; KOJIJICKIIUU
0€CII03BOHOYHBIX KUBOTHBIX; BIIAXKHbBIE
npernapaTsl )KUBOTHBIX, CKEJIET
4eJI0BEKa.

JlaboparopHnasi paGora

«/3ydenune opraHoB IBETKOBOTO
pacTeHus»

9.5

Ornopa Tena
OpraHu3MOB

Omnopa Tena opranu3moB. Kapkac
pacteHuid. CKeNneThl OJJTHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX.
Hapy>xHbli1 1 BHyTPEHHHUU CKEJIET.
CrpoeHne 1 TUIIBI COETUHEHUS KOCTEM.
JlemoHCcTpanumn

Tabauue! u cxembl: «CTpoeHue
cte0ms», «CTpoeHue JTUCTOBOM
IUTACTUHKNY, « CKEJIET YETOBEKA.
OobopynoBaHme: CKEIETHI
MMO3BOHOYHBIX; BIAXKHBIE TPENApaThI
YKUBOTHBIX; CKEJIET YEJIOBEKa;
PAKOBUHBI MOJITFOCKOB; KOJUIEKIIUU
HACEKOMBIX, UTTIOKOKHUX

PackpbIBaTh cofiepkaHue TEPMUHOB U
MOHSTUI: OMOPHBIE CUCTEMBI, 000JI0UKHU
KJIETKH, PUOPUILIBI, KapKac, HapyKHBIH
CKeJIeT (XUTUHOBBIN MTOKPOB),
TUAPOCTATHYECKUN CKEJIET, BHYTPEHHUN
CKEJIET, KOCTH (JUIMHHBIE, KOPOTKHE,
TJIOCKHUE), COeTUHEHUS KOCTEH,
HETOABWXHBIC (IIIBBI),
IIOJIYIIO/IBMKHBIE, TTOJIBU)KHBIE
(cycraBbl), OTIENbI CKEleTa
IT0O3BOHOYHBIX )KMBOTHBIX: YEpeEll,
OCEBOM CKeJleT (I03BOHOYHUK, TpyAHAas
KJIETKa, XOpJa), Hosica KOHEYHOCTEH,
cBOOO/IHbIE KOHEYHOCTH.

OnuceIBaTh HAPYKHBIA U BHYTPEHHUN
CKEJIEThI )KUBOTHBIX, CTPOCHUE U THUIIbI
COEIMHEHUS KOCTEMU.

VYcTaHaBnMBaTh B3aMMOCBSI3U MEXKIY
CTPOEHUEM ONIOPHBIX CUCTEM U UX
GyHKUUSIMU B OpTaHU3ME.
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CpaBHUBATH CTPOCHUE OMIOPHBIX CUCTEM
pacTeHU U )KUBOTHBIX

9.6 | JIBmxenue JIBr>keHue opraHu3MoB. JIBuxeHue PackpbiBaTh cofiep:kaHrue TEPMUHOB U
OpPTaHU3MOB OJIHOKJIETOYHBIX OPTaHU3MOB: MOHSITUIA: TBUKCHHE, JBUTATEIHHBIC
amME00UTHOE, KI'YTUKOBOE, PECHUYHOE. | OPTaHEeUIbl, TBUYKEHUE MTPOCTEUILINX
JIBuKeHre MHOTOKJIETOYHBIX (amE€bomaHOe, KTYTUKOBOE,
PacTeHMIA: TPOIIU3MbI U HACTUH. PECHUYHOE), IBH>KEHUE PACTEHUIN
JIBuKEeHHE MHOTOKJIETOUHBIX (TponM3MBbl, HACTHH ), MBIILICYHbIE
KUBOTHBIX U YEJIOBEKA: MBIIIICUHAS CHCTEMBI (COKpaTHTEIbHBIC BOJIOKOHIIA,
cucrema. Pediexc. CkeneTHbIE MBIIIIBI | KOKHO-MYCKYJIBHBIH MEIIOK, CKEJICTHASI
U UX padora. MyCKyJaTypa), CKeJIeTHasI MBIIIIIA
JleMOHCTpanuu (MBILLIEYHOE BOJIOKHO, MHO(HOpHILIa),
Tabaunp! 1 cxembl: «OTHOKIETOUYHbIE | BBICIIUE JBUTATEIbHBIC IICHTPHI, paboTa
BOJIOpocany, «lIpocrenimey, MBI (ABUTATEIbHAS, COMAaTHUECKas ),
«CTpoeHue MbIIIb», « MbIlIeuHas MBIIIIEYHOE YTOMJICHHE.
CUCTEMay XapakTepu30BaTh BUJbI JBUKCHHS
OJTHOKJIETOUYHBIX 1 MHOTOKJIETOYHBIX
OpraHU3MOB.
OnuceIBaTh CKEJIETHBIE MBIIIIBI U UX
pabory.
YcTaHaBIMBaTh B3aMMOCBSI3b MEXTY
CTPOCHHEM OMOPHBIX CUCTEM U
JIBWKCHUSIMA OPTaHU3MOB
9.7 | IluTanue opraHu3MOB [Tutanue opranusmos. [lornomenue PackpeiBaTh copepkaHre TEPMHUHOB U

BOJbI, YTJICKHUCIIOIO ra3a 1
MHUHCPAJIbHBIX BCIICCTB PACTCHUAMMU.
[IuTanue )KMBOTHBIX.

MOHSTUM: IMMTAaHUC, TNIICBAPCHUC,
IMUIICBAPHUTCIIbHBIC BAKYOJIN, KUIICYHAs
IMOJIOCTDh, MMIICBAPUTCIIbHAA TPY6K3.,
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BHYTpHNOIOCTHOE U BHYTPUKIIETOYHOE
nuuieBapenue. [Iuranue mo3sBOHOYHBIX
KUBOTHBIX. OTHEIIBI
MUIIEBAPUTEIBHOIO TPAKTA.
[InmeBapuTenbHBIC KENE3bI.
[InmeBapuTenbHas CuCTEMa YEI0BEKA.
JemoHcTpanuu

TaGauIIbl U CXEMBI:
«Ku1e4HoIonocTHeIe,
«IInmeBapurenpHas cucteMay, «Cxema
IIATAHUS PACTEHUI.

O0opyaoBaHme: )KUBbIE SIK3EMIUISPHI
KOMHATHBIX PaCTEHUI; 000py10BaHUE
JUISL AEMOHCTPALMU ITOYBEHHOTO U
BO3JIyILIHOT'O IMUTaHUs PACTEHUH,
pacuierieHus KpaxMaia 1 OeJKOoB

noj aercTeueM (pepMeHTOB

MUTIEBAPUTEIBHBINA TPAKT,
MUIIEBAPUTEHHBIC KETIC3HI,
MUTIEBAPUTEIIHHBIC COKH.
XapaKTepru30BaTh MUTAHUE KUBOTHBIX;
BHYTPHIIOJIOCTHOE M BHYTPUKIIETOYHOE
MUIICBAPCHHUC.

PazanyaTe Ha n300pakeHUsIX (CxeMax,
Ta0IUIAX, MYJISIKAX) OTJEIbI
MUILIEBAPUTEIHHOTO TPaKTa U
MUIIEBAPUTEIHHYIO CUCTEMY YeIOBEKa.
YcTanaBIMBaTh B3aUMOCBSI3U MEKTY
CTPOCHHEM OPTaHOB MMHIIICBAPEHUS

9.8

JIpIxaHue OpraHn3MoB

Jlpixanue opranu3MoB. JlpIxanue
pacteHui. /[pIxaHre >KMBOTHBIX.
Huddysus ra3oB yepe3 NOBEpXHOCTh
KieTku. KoKHOe JIbIXaHue.
JlpixaTenbHasi IOBEpXHOCTh. JKabepHoe
U 1EroyHoe AbixaHue. [[prxanue
MMO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE YCIOXKHEHUE CTPOCHUS
JErKUX MTO3BOHOYHBIX )KUBOTHBIX.
JpIxarenbpHast CUCTEMA YEJIOBEKA.

PackpsiBaTh coziepkaHue TEPMUHOB U
NOHATUH: AbIxaHue, TUPPy3usl, KOKHOE
NbIXaHW€, OPTaHbl JbIXaHUs,
IbIXaTEJIbHbIC JBUKEHUS, JbIXaTEIbHBIN
LEHTP, JETOYHbIE 00BEMBI, KU3ZHEHHAS
EMKOCTD JIETKHUX.

XapakTepu30BaTh JbIXaHUE PACTCHUM;
JbIXaHUE )KUBOTHBIX U YEJIOBEKA.
OnuceIBaTh 3BOJIFOLIMOHHOE
YCII0KHEHUE CTPOCHUS JIETKUX
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MexaHu3M BEHTUISIUU JETKUX Y TITUIL
Y MJIEKONUTAIomuX. Perymnsus
IbIXaHus. JIpIxaTeabHble 00bEMBI.
JdeMoHCcTpaMu

Tabauibl U cxeMbl: «J[prxaTenbHas
CHUCTEMAY.

O6GopynoBanme: 000pyI0BaHKE
JUJISL IEMOHCTpPAIIUM OMBITOB

10 U3MEPEHUIO KU3HEHHON EMKOCTH
JETKUX, MEXaHNW3Ma JbIXaTeIbHBIX
JIBYDKEHUH

MTO3BOHOYHBIX )KUBOTHBIX.
Pasznuyars Ha n300pakeHusIX (cxemax,
TabJIMIaX, MyJIsKax) AbIXaTeJIbHYIO
CUCTEMY YEJIOBEKA.

OnuceIBaTh MEXaHU3M BEHTWIALIMH
JETKUX y NTUL U MJIEKOIUTAIOIINX.
VYcTaHaBnuMBaTh B3aUMOCBS3U MEXKITY
CTPOEHUEM OPTaHOB JbIXaHUS U UX
(GYHKIUSAMU B OpraHu3Me

9.9

Tpancnopr BemecTs
y OpraHu3MOB

TpaHcnopT BEUIECTB Y OPraHU3MOB.
TpaHCHOPTHBIE CUCTEMBI PACTEHHIA.
TpaHCIIOPT BEWIECTB Y )KUBOTHBIX.
KpoBeHocHas cuctema 1 €€ opraHsi.
KpoBeHoCHas crucTema M0O3BOHOYHBIX
JKUBOTHBIX U 4yesnoBeka. Cepaiie,
KPOBEHOCHBIE COCY/IbI U KpoBb. Kpyru
KpOBOOOpAIIeHUs. DBOJIOIIMOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM
CHUCTEMBbI TTO3BOHOYHBIX )KUBOTHBIX.
Pabora cepaiia u e€ perymsiusi.
JdemMoHcTpanuu

Tabauuk! 1 cxeMbl: «OpraHsl
LIBETKOBBIX pacTeHu», «KopHeBbie
cuctemMbl», «CTpoeHue cTeOIs»,
«CTpoeHue TMCTOBOM MIIACTUHKI,

PackpeiBaTh comeprkanne TEpPMUHOB U
MOHSITUI: TPAHCIIOPT BEILECTB,
TPAHCTIOPT y PACTEHH, KPOBEHOCHAs
CUCTEMA KMBOTHBIX, KPOBb, IJIa3Ma,
(hopMEHHBIE JIEMEHTHI,
KpOBOOOpaIleHHe, Kpyru
KpOBOOOpAIeHUSs, CEPICUHBIN ITUKII,
mumpooObparienue, tumda,
TuM(paTUYECKHE COCY/IbI,
TuM(bATHYECKHE Y3JIbI, BHYTPCHHSS
cpela opraHusma.

XapakTepru30BaTh TPAHCIOPT BEIIECTB
y pacTeHuid 1 6ECI03BOHOYHBIX
YKUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CUCTEMY
YKUBOTHBIX U YEJIOBEKA.
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((KpOBeHOCHaH CHUCTEMA»,
((KpOBeHOCHBIe CHUCTCMBI IIO3BOHOYHBIX
ZKHNBOTHBIX»

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

MEXIy CTPOEHUEM OPTraHOB
KpOBOOOpanieHust U ux QyHKIUIMU

B OpraHU3MeE

9.10

Brigenenue y
OpraHu3MOB

Brinenenue y opranu3moB. Beigenenue
y pacTeHul. Brienenue y KUBOTHBIX.
CokpatutenbHble Bakyoiau. Oprassl
BbIJIeTIeHUs. DUbTpanus, CeKpenus u
oOpaTHOE BcachIBaHNE KaK MEXaHU3MBbI
paboThl OpraHoB BoifeneHUs. CBsI3b
TMIOJIOCTH T€JIa C KPOBEHOCHOM U
BBIJICTIUTEILHON CUCTEMAaMU.
Briienenne y mo3BOHOUHBIX )KUBOTHBIX
n yenoseka. [louku. Ctpoenue n
byHKIHOHUPOBaHUE HEPPOHA.
OO0pa3oBaHue MOYH Yy UETIOBEKA.
JleMoHcTpanuu

TaOnuiel U cxeMbl: «BeiaenurenpHas
CUCTEMAY

PackpeiBatTh copepxaHue TEPMUHOB U
MOHSTUM: BBIICJIICHUE, TyTTaIlUs,
JMCTONAJ, COKpPATUTEIbHBIE BAKYOJIH,
M3BUTHIE KAHAJIBIIbL, 3BE34ATHIC
KJIETKH, BBIACIUTEbHBIE TPYOOUKH,
MaJILITUTUEBBI COCY/IbI, IOYKH,
MOYETOYHHUK, MOYEBOH IMY3bIPb,
He(poH, Moya.

XapakTepu3oBaTh MPOLIECC BbIACICHUS
Yy paCT€HUH U )KUBOTHBIX.

Pa3znuuate Ha N300pakeHUAX (CXeMax,
Ta0aUIaX, MYJISPKax ) BBIJICIUTEIbHYIO
CUCTEMY YeJIOBEKa.

OnuceIBaTh MEXaHU3M
(GyHKIMOHUPOBaHUS HEPPOHA; POLECC
00pa3oBaHUsI MOYH.

YcraHaBavBaTh B3aUMOCBS3U

MEK]ly CTPOCHHEM OPTraHOB
BBIJICJICHUSI ¥ UX (DYHKITASMHU

B OPTraHHU3Me
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9.11

3ammra y OpraHu3mMoB

3amnmTa y oprannu3MoB. 3alura

Yy OJTHOKJIETOYHBIX Oprannu3MoB. Criopbl
OaKkTepuil U LIUCTHI MPOCTEUIIINX.
3anmTa y MHOTOKJIETOUHBIX PACTCHUM.
Kyrtukyna. CpeacTsa macCUBHOM U
XUMHUYEeCKOU 3auThl. OUTOHIINILI.
3ammTa y MHOTOKJIETOUYHBIX
KUBOTHBIX. [TOKpOBBI U UX
MIPOU3BO/IHBIC. 3aIlIUTa OPTaHU3Ma

ot 6one3neit. UMmyHHas cuctema
yenoBeka. KieTouHbli 1 ryMOpalbHbIN
UMMYHHUTET. BpOKIEHHBIN U
MPUOOPETEHHBIN crienuduaecKuit
UMMYHHTET. Teopus KIOHAIbHO-
cesnektuBHOro ummynurera (I1. Dpnux,
®.M. bepuer, C. Tonerana).
BocnanutenbHble OTBETHI OPTaHU3MOB.
Ponb BpoXIEHHOTO UMMYHHUTETA

B Pa3BUTHUU CUCTEMHBIX 3a00JICBaHUM.
JeMoHcTpanuu

Tabuumiel U cxemul: «Koxkay,
«Ummynnrtery, «CTpoeHue cTedmsny,
«CTpoeHue JTMUCTOBOU MIACTUHKI

PackpriBath copepkaHne TEPMUHOB U
TOHSITUI: KaIlcyJia, SH0CIopa, IHCTa,
KyTHKYJIa, CPEJCTBA TACCUBHOMN
3aIUTHI, CPEACTBA XUMHUIECKOM
3aIUTHI, KOKHBIE TIOKPOBHI,
UMMYHUTET, IMMYyHHAs CUCTEMA,
aQHTUTCH, aHTUTEJIO.

XapakTepu30BaTh BUJIbI 3aITUTHI

Y OJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
OpraHU3MOB.

OnuceIBaTh CTPOEHUE KOXKHBIX
MTOKPOBOB U WX MPOU3BOIHBIX.
Paznmuuatek Ha n300pakeHUsX (cxemax,
TabnuIax, MyJsbKax) OpraHbl
UMMYHHOM CHCTEMbI YEJIOBEKA.
YcTanaBnuBaTh B3aUMOCBSI3U MEKTY
CTPOEHUEM OPTaHOB 3aIUTHI U UX
GyHKIHSIME B OpraHU3Me

9.12

Paznpaxxumocts
Y pEryJisiuus
Yy OpraHu3MOB

PaznipaxxumocCTh 1 peryanus

y OopranusMoB. PaznpaxxumMocTs

Yy OJTHOKJIETOYHBIX OPraHU3MOB.
Takcucel. PazipaxuMocTb U perymsiius

PackpbiBaTh cofiep:kaHue TEPMUHOB U
MOHATUI: Pa3IpaKUMOCTh, PETYJISILUA,
TaKCHUCBhI, POCTOBBIE BELIECTBA
(ayKCHHBI), HEpBHAsI CUCTEMA,
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y pacteHuii. PocToBbIE BElIECTBA U UX
3HAQ4YCHHUE.

HepBHas cuctema u pedriexkropHas
peryJsanus y )KuBOTHBIX. HepBHas
cUCTEMA U €€ OTIEIIbl. DBOJIOLIMOHHOE
YCJIO)KHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI y JKMBOTHBIX. OTIEIIbI
T'OJIOBHOI'O MO3T'a II0O3BOHOYHBIX
KUBOTHBIX. Pediiekc u pediekTopHas
nyra. be3ycioBHbIE U YCIIOBHBIE
pedIieKcChl.

['ymopasibHast peryasinus u
DHJAOKPUHHAS CUCTEMA )KUBOTHBIX U
yesnoBeKa. JKenesbl SHIOKPUHHOU
CUCTEMBI U UX TOPMOHBI. [lericTBue
rOPMOHOB. B3anMOCBsA3b HEPBHOU U
SHJIOKPUHHOU cucteM. [ unoranamo-
runo@u3apHasi CUCTEMA.
JlemoHCcTpanumn

Ioptpert: U. II. I1aBnos.

Tabnuiel 1 cxembl: «CTpoeHUE
rUApbD», « CTpOEHUE IITAHAPUN,
«BHyTpeHHEee CTPOEHUE T0KAEBOTO
yepBs», «HepBHas cuctema peioy,
«HepBHas cucremMa JArymKkmu»,
«HepBHas cuctema
IpecMbIKaromuxcs», «HepBHas

pedaexkTopHas peryasmnus, pedekc,
pednexTopHas ayra, nepeaHuil Mo3r,
MIPOMEKYTOUYHBINA MO3T, CPETHHUI MO3T,
MO3XKEUYOK, POIOJATOBATHIA MO3T,
BEre€TaTUBHAs HEPBHAS CUCTEMA,
ryMOpaJIbHAsl pEryJIsiius, FOPMOHBI,
SHAOKPHHHAS CHCTEMa, TUIIOTAJIaMO-
runogusapHasi CUCTEMA.
XapakTepu3oBaTh pa3apaKUMOCThb

Yy OJTHOKJIETOYHBIX OPraHNU3MOB H
pedIIEeKTOPHYIO pETyIsAIIUI0

Y )KUBOTHBIX.

Pa3znnuate Ha n300pakeHusIX (cxemax,
TabJIMLaX, MYyJISKaX) HEPBHYIO CUCTEMY
U €€ OTIeNbl; OT/EJIbl TOJIOBHOTO MO3Tra
ITO3BOHOYHBIX )KUBOTHBIX.

OnuceIBaTh TyMOPAIIbHYIO PETYJIALINIO
Y )KUBOTHBIX.

Paznuuate Ha n300pakeHUsIX (cxemax,
TabJIMIaX, MyJIsSKaxX) YHIOKPUHHYIO
CUCTEMY KUBOTHBIX U YEJIOBEKA.
HazsbiBaTsp kese3bl 9HIOKPUHHON
CUCTEMBI YEJIOBEKA U BbIpadaThIBaAEMbIE
UMU TOPMOHBI.

OnuceIBaTh 1€ICTBUE TOPMOHOB.
VYcTaHaBnuMBaTh B3aUMOCBS3U MEXKITY
CTPOEHHUEM OPTaHOB HEPBHOM U
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cucrema ntuiy, «HepBHas cucrema
MJIEKOTIUTAIOMUX», «HepBHas cuctema
YeJI0BEKa», « IHTOKPUHHAS CUCTEMAY,
«Pedmexcy.

Ob6opynoBanme: MOJICIY TOJIOBHOTO
MO3Ta Pa3JIMYHbIX )KUBOTHBIX

SHAOKPUHHON CUCTEM U UX QPYHKIUSIMU
B OpraHu3Me.

XapakTepu3oBaTh IBOIOIMOHHOE
YCIIO)KHEHUE CTPOCHUSI HEPBHOMN
CUCTEMBI Y )KUBOTHBIX

HToro yacos 1o reme 17
10. | Tema «PASMHO>XEHUE U PASBUTUE OPI'AHU3MOB»
10.1 | ®opmbl pa3MHOKEHHUSI 1 @DopMBbI pa3sMHOKEHHSI OPTaHU3MOB: PackpbiBaTh copepkaHue TEPMUHOB U
OpPraHN3MOB Oecronoe (BKJIt0Yasi BEr€TaTUBHOE) U HOHSITUN: Pa3MHOKEHUE, IPOCTOE

moJsioBoe. Buasl Oecrionoro
Pa3MHOXKEHUS: TIOYKOBaHUE,
criopyJsinus, pparMeHTaus,
KJIOHUPOBAHMUE.

JdemoHcTpanuu

Tabanib! 1 cxeMbl: «BerertatuBHoe
pa3sMHOXXeHHUE», « TUIIBI 6ecItoa0ro
pa3sMHOXeHUs», «Pa3zMHOXKeHHE
XJIAaMHJIOMOHAIBI», «Pa3MHOKEHHE
ABIJICHBIY, «Pa3MHOXKEHNE THAPHI»

JieJICHUE, TIOYKOBAHKE, CTIOPYIISITIS,
BETETATUBHOE Pa3MHOKCHHE,
(dhparMeHTanus, KJIOHUPOBaHUE, TAMETHI,
criepMaTo30ou/i (CriepMuit), SMIEKIIeTKa,
3Ur0Ta, KOHBIOTaIus.

[lepeuncnarb 0COOEHHOCTH OECTIONOTO
1 TIOJIOBOTO Pa3MHOEHUS OPTaHU3MOB.
XapakTepu3oBaTh CYIIHOCTh U (DOPMBI
0ecrnoioro pa3sMHOKEHHSI OPraHU3MOB;
OMOJIOTMYECKOE 3HAUYEHHE OECITOJIOTO
Pa3MHOKCHUS.

Paznnuars criopy kax
CHEIUATN3UPOBAHHYIO KJIETKY,
MpeHa3HAYCHHYIO JIJIs1 OECTI0JIOTO
Pa3MHOXEHUS, U CIIOPBI OAKTEPHUH.
OOBSICHATH MPEUMYIIIECTBA TIOJIOBOTO
Pa3MHOXEHUS HaJl OCCITONIBIM.
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PackpbIBaTh poJib KIIOHUPOBAHUSA
B CEJIEKIIUU U CEIIBCKOM XO35MCTBE

10.2

[lomoBoe
pa3MHOKEHHE.
Meiios

[TomoBoe pasmuoxenue. [1ooBbie
KJICTKH, WJIM TaMeThl. Meiio3. Ctagun
Meno3sa. [loBenenrne XxpoMocom

B Meio3e. KpoccuHrosep.
buonornyeckuii cMbICI MEHO3a U
MOJIOBOTO Mporecca. Meio3 u ero
MECTO B )KU3HCHHOM ITUKJIC
OpTraHU3MOB.

JlemoHcTpanuu

Ta0muirel U cxeMbl: «Metio3y,
«XPpOMOCOMBI»

PackpwiBath copepkaHue TEPMUHOB U
MTOHSTHI: Mei03, OMBAJICHTHI,
KPOCCUHTOBEp, UHTEPKUHE3,
HE3aBUCHUMOE pacCIpe/IeiICHUE;
KPOCCHUHT'OBED.

Pa3znnuate Ha n300paxkeHusIX (cxemax,
Ta0JIUIIax ) 1 MUKpOTIpenapaTax 3peiibie
MOJIOBBIC KJIETKH MJICKOTTUTAIOLINX U
OpraHbl PA3MHOKEHHUSI BBICIITNX
pacTeHUN.

PackpeiBaTh CyniHOCTh MeHO03a,
XapaKTepU30BaTh €ro OT/EJIbHbIC
CTaJIUU.

OnpenensaTe MECTO Mei03a

B )KU3HEHHBIX IIUKJIAX PA3JIMYHBIX
OpTaHU3MOB.

OOBSACHITH OMOJIOTUYECKUM CMBICIT
KPOCCHUHTOBEpa, OITUCHIBATH €T0
MEXaHU3M.

CpaBHMBATh MEHO3 C MUTO30M;
paziauyaTh OTJEIbHBIC UX CTAIUU

Ha MUKpOIIperiapaTax u H300paKeHHUIX
(cxemax, TabnuIax).

PackpbIBaTh 3BOJIFOIIMOHHOE 3HAUYECHUE
MOJIOBOT'O Pa3MHOKEHUS OPraHU3MOB
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10.3

['amertorenes.
Oo6pazoBaHue u
pa3BUTHE TOJOBBIX
KJIETOK

[IpenzapossiiieBoe pa3BUTHE.
["ameTorenes y ;kuBoTHbIX. [lo70BBIE
xene3pl. OOpa3oBaHUe U pa3BUTHE
MOJIOBBIX KJIeTOK. CriepMaToreHes u
ooreHe3. CTpoeHHeE MOJIOBBIX KIIETOK.
Omo10TBOpEHNE U AMOPHUOHATIFHOE
pa3BUTHE KUBOTHBIX. CIIOCOOBI
OILIOJJOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.
JlemoHcTpanuu

Tabmuirel U cxeMbl: «['ameToreHesy,
«CtpoeHue STULIEKIETKH U
CIIEpPMAaTO30U/1a».

Oob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MUKPOTIpEnapaThl SUIEKIECTOK U
CIIEpPMAaTO30U/IOB.

JlaboparopHasi padora «3yueHue
CTPOCHMUSI TIOJIOBBIX KJIETOK HA TOTOBBIX
MHUKPOIIpEnapaTax»

PackpeiBath conep:kaHue TEPMUHOB U
IOHATUI: TAMETOT€HE3, CIIEPMATOrEHE3,
OOI€HE3, CEMEHHHUKH, SIMYHUKH,
CIIEPMATOrOHMH, CIIEPMATOLUTHI,
CIEpMaTH/Ibl, CLIEPMATO30U/IbI,
OOTOHUH, OOLIUTHI, ITOJISIPHBIE TEJIBLIA,
ANLEKIIETKA, aKpOCOMA.

[lepeuncnsaTh CTaauy raMeETOTeHe3a

Y )KABOTHBIX.

OnuceIBaTh NpoOLECC raMEeTOreHe3a u
€ro IEepUObl, CTPOCHUE ITOJIOBBIX
KJIETOK.

Paznmuuate ocoOeHHOCTH
CIIepMaToreHes’a u 0oreHesa.
OnuceIBaTh NPOLIECCHI OCEMEHEHUS U
OIUIOJOTBOPEHUS, Pa3HbIE BAPUAHTHI
IapTEHOTreHe3a

104

NunuBuyansHOE
pa3BUTHE
OpPTraHU3MOB —
OHTOI'CHE3

WMuauBuayaibHOE pa3BUTHE
OpraHu3MOB (OHTOT€HE3).
OMOpHoOrHs — HayKa O pa3BUTHH
opranu3MoB. Mopgoeenes — oona

U3 271a6HbIX NPOOIeM IMOPUOTO2ULL.
Konyenyusa mopghozenos u mooenu
mopgoeenesa. Ctaauu >MOpUOTEeHE3a
YKUBOTHBIX (Ha MPUMEPE JIATYILIKH).

PackpriBath copepxanue TEPMUHOB U
TOHSATUM: OIUIOJIOTBOPEHUE, 3UTOTA,
Oyactomep, aKpOCOMHas peaKIus,
MIPOHYKJIEYC, TAPTEHOTCHE3,
aMOpHuoOTreHes, ApodiaeHue, 61acTyra,
MOpYJIa, racTpyJia, HeUpyna,
OpraHoreHes, 3KTojiepMa, Me30iepMa,
AHTOJIEpMa, IIEJIOM, HEpBHAsI TpyOKa,
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Hpobnenue. Tumnsl gpobrieHusl.
Jlemepmunuposanroe u
HeOdepMUHUPOBAHHOe OpoObieHuUe.
bracmyna, muner 61acmyn.
Ocob6eHnHoCcTH ApOOICHUS
MJICKOMTUTAIOIINX. 3apPO/IbIIICBbIC
JUCTKU (TacTpysiius). 3akiiajika
OpPTaHOB M TKaHEH M3 3apOABIIIEBIX
JUCTKOB. B3auMHoe BiusiHuE YacTei
Pa3BUBAIOILETOCS 3apOIbIIia
(aMOpuoHasIbHAS UHAYKIINS ). 3aKiIagKa
IJIaHa CTPOCHUS dKUBOTHOTO KaK
pe3yabTaT UePAPXUYECKUX
B3aUMOJECHUCTBUN I'€HOB. BinsiHue
Ha HYMOpPUOHAIBHOE Pa3BUTHE
pa3IUYHBIX (PAKTOPOB OKPYkKarOLIEh
Cpeabl.

JemoHcTpanuu

IToprper: X. [lInemaH.

Tabauib! U cxeMbl: «OCHOBHEBIE CTaUNU
OHTOTEHE3a.

Oo6opynoBanme: monenb «l{ukn
Pa3BUTHS JIATYIIIKH

X0paa, KuiieuHas Tpyoka.
Onpenensate SMOPHUOHATIBHBIN PO
pa3BUTHUS OpPraHU3Ma U OIHUCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTHU
npoOJeHus — 00pa3oBaHUE
OJITHOCJIOMHOTO 3apo/blIia — OJ1acTyJIbl;
3aBHCHUMOCTH X0/1a APOOICHUS

OT KOJIMYECTBA JKEJTKA B STHIEKIIETKE;
racTpyJsiUIO U OPraHOT€HE3.
OOBsICHATH ATanbl JudPepeHInPOBKH
TKaHEeW, 00pa30BaHUs OPraHOB U CUCTEM
OpraHoB.

XapakTepu30BaTh PEryISLHIO
AMOPHOHATILHOTO PAa3BUTHUS;
JAETEpMUHALINIO U SMOPUOHAIbHYIO
WHAYKIUIO; TCHETHYECKUH KOHTPOITh
pa3BUTHA.

OO0CHOBBIBATH BPEIHOE BO3/ICHCTBHE
Ta0auHOTO JIbIMA U aJIKOTOJIA Ha XOJ
AMOPHOHATILHOTO U
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS
OpraHu3Ma 4ejoBeKa

10.5

Pocr u pazButue
YKUBOTHBIX

PocT 1 pa3BUTHE )KUBOTHBIX.
[TocTaMOprOHATBHBIN TTEPUO/I.
[IpsiMmoe 1 HETIpsIMOE pa3BUTHE.
PaszButne ¢ meramopdozom

PackpeiBaTh comepikanne TEpPMUHOB U
MOHSTHUI: OHTOTCHE3,
OCT3MOPUOHAIBHOE Pa3BUTHE,
MeTamopho3, THYMHKA, POCT, CTAPEHUE,
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y 0€CIO3BOHOYHBIX U TO3BOHOYHBIX
’KUBOTHBIX. buonornyeckoe 3HaueHUE
MPSIMOTO ¥ HEMPSIMOTO Pa3BUTHUS, X
pacnpocTpaHeHue B npupoae. Turbl
pocTa )KUBOTHBIX. DAaKTOPHI pETYIISIUN
pOCTa JKUBOTHBIX U 4esioBeka. Ctaauu
NOCTAMOPHUOHAJIBHOTO Pa3BUTUA Y
JKABOTHBIX U 4esoBeka. [leprosl
OHTOreHe3a yesoBeka. CTapeHue u
CMEPTh KaK OMOJOTMYECKHUE MTPOLIECCHI.
JleMoHCcTpanumn

Tabmauue! u cxemsl: «lIpsmoe u
HETpsAMOE pa3BuTue», «Pazsurue
MAaMCKOro XyKa», «Pa3zBurtue capanumn»,

«Pa3BHTHE JTATYIIKIY.
IIpakTnuyeckas padora

«BpIsIBIEHNE IPU3HAKOB CXOJICTBA
3apOABIIEH T03BOHOYHBIX )KMBOTHBIX)

CMEPTb.

XapakTepu30BaTh MOCTIMOPUOHATBHBIN
MIEpUOJ Pa3BUTHS OpraHU3Ma U €ro
OCHOBHBIE (DOPMBI.

XapakTepu30BaTh NPSIMOE PA3BUTHE U
€ro MepUOBI.

W3narate conepxanue TeoOpui
CTapeHUsi OPraHU3MOB.

OOBACHITH OMOJIOTMYECKUM CMBICIT
pa3BUTHS ¢ MeTaMop(ho30M

10.6

PasMHOXeHue u
pa3BUTHUE PACTECHUN

Pa3MHOX€eHHE 1 pa3BUTHE PACTEHUN.
["amerodur u ciopodut. Meiios

B )KMU3HEHHOM IIUKJIE PACTCHUM.
OO6pazoBaHue criop B IIpoliecce Meiiosa.
I'amerorenes y pacteHui.
OIU10I0TBOPEHUE U PA3BUTHE
PACTUTENIBHBIX OPraHU3MOB. J[BOITHOE
OTUIOIOTBOPEHUE Y IIBETKOBBIX
pactenuii. O6pa3oBaHKe U Pa3BUTHE

PackpbIBath conepxanue TEPMUHOB U
NOHATUH: TaMeToPuT, cnopodur,
aHTEPUJINN, APXETOHHUH, 3apPOCTOK,
MEracrnopa, 3apOoJIbILIEBbII MEIIOK,
CUHEPTHU/IbI, AaHTUIIOAbI, MUKPOCTIOPA,
MBUIBIIEBOE 3€PHO, IBOMHOE
OIUIOZIOTBOPEHHE, POCT, MEPUCTEMA,
KaMOu#, Meprobl OHTOTEHE3a
LIBETKOBBIX PACTCHUM.
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CEMCHH.
MexaHu3Mbl peryyisiiui OHTOT€HE3a
y paCTeHUH 1 )KUBOTHBIX.
JdeMoHCcTpaMu

[Hoptpert: C. I'. HapammuH.
Tabauibl ¥ cxembl: «JIBoWHOE
OTUIOIOTBOPEHUE Y IIBETKOBBIX
pacteHuin», «CTpoeHue ceMsH
OJIHOJIOJTBHBIX U JIBYJIOIBHBIX
pacteHuin», « Ku3HEHHBIN LUK
MOPCKOM KamycCThI», «  KU3HEHHBIN
LIUKJI MXxa», «KU3HEHHBIN ITUKIT
MManoOpPOTHUKAY, « KU3HEHHBIN LIUKJI
COCHBI».

JlaboparTopHasi pabora

«CTpoeHue opraHoB pa3MHOKEHUS
BBICILINX PACTEHUI»

XapakTepHu30BaTh 0COOCHHOCTH
0€ecII0JIOr0 U II0JIOBOTO PA3MHOKEHUS
LIBETKOBBIX PACTCHUM.

Bb1ensaTe 0cOOEHHOCTH NPOTEKAHUS
raMeToreHe3a y IBETKOBBIX PACTEHUM.
OnuceiBaTh IpOLECC JBOMHOTO
OIUIOJOTBOPEHUS y LIBETKOBBIX
pacTeHuil U OOBSICHATH €T0
IIPEUMYIIECTBA 10 CPABHEHUIO

C OIUIOJOTBOPEHUEM Yy CIIOPOBBIX U
I'OJIOCEMEHHBIX

HToro yacoB mo teme 8
11 | Tema «I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U U3BMEHYMBOCTH OPraHU3MOBY
11.1 | Ucropwust ctanoBnenus | 1 HcTopust CTaHOBJICHUS M PA3BUTHS PackppIBath cojepxkanue TEPMUHOB U

Y Pa3BUTUS T€HETUKHU
KaK HayKH

IeHETUKH KakK Hayku. PaGoTbl

I'. Menpens, I'. ne ®pusa, T. Moprana.

Ponb 0Te4eCTBEHHBIX YUEHBIX

B Pa3BUTUU I'€HETUKHU. PabOTHI

H.K. Konsuosa, H.. BaBunosa,

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

MOHSTUM: TeHETUKA, I'eH.
JIeMOHCTpUPOBATH 3HAHUSI UCTOPUHU
BO3HUKHOBEHUS T€HCTUKH.
XapakTepu30BaTh OCHOBHBIE ATAIbI
Pa3BUTHSI TEHETUKHU KaK HAYKH
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FO.A. ®ununuenxo, H.B. Tumodeena-
Pecosckoro.

JdeMoHCcTpaMu

[Toprpetsl: I'. MeHnens,

I'. le ®pus, T. Mopran,

H. K. Konsnos, H. 1. BaBuios,

A. H. benosepckui,

I'. JI. Kapnieuenxo,

IO. A. ®ummuenko,

H. B. Tumodeen-PecoBckuit

11.2

OCHOBHBIC TTOHATHS U
CHMBOJIBI ITCHCTHUKHA

OCHOBHBIEC TEHETUUECKUE TTOHATUS U
CUMBOJIBI. ' OMOJIOTHUYHBIE XPOMOCOMBHI,
aJUIeJIbHbIC TE€HBI, AIbTEPHATUBHbIC
MPU3HAKH, TOMUHAHTHBIA U
pELeCCUBHBIN TPU3HAK, TOMO3UTOTA,
reTepPO3UroTa, YACTas JIMHUS, THOPUIBI,
redorurl, peHoTun. OCHOBHBIE METO/IbI
TE€HETUKU: THOPUI0TIOTUYECKUH,
LATOJIOTUYECKUH, MOJIEKYJISIPHO-
TEHETUYECKUU.

JdemoHcTpanuu

Tabauiibl: «MeTo bl TEHETUKNY,
«CXeMbl CKpeIIUBAHUSN.
JlaGopaTopHasi paGora

«JIpo3oduiia kak 00OBEKT TeHETUYECKUX
HUCCIIEI0OBaHUI

PackpeiBaTh conep:kaHue TEPMUHOB U
IOHSITUIN: HACJIEICTBEHHOCTb,
HAaCJIEJOBAHUE, U3MEHUYHUBOCTD,
reHoTurl, (GEHOTHI, T€HOM, JIOKYC,
XPOMOCOMBI, AJJIETbHBIE I'eHbI (AJLJIEN),
aJbTEpHATUBHBIE TPU3HAKH,
rOMO3UI0Ta, F€TEPO3UroTa,
JOMWUHAHTHBIN NPU3HAK, PELIECCUBHBIN
MPU3HAK, YUCTask JIMHUS, TUOPUIBI.
[Tonmp30BaTHCA TEHETUYECKOU
TEPMUHOJIOTUEN U CUMBOJIUKOU

JUISL 3AIIMCH CXEM CKPEIIUBAHMS

Hroro yacos no treme
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12

Tema «BaKOHOMepHOCTI/I HaCJICACTBCHHOCTHN»

12.1 | BakoHomepHOCTH 2 MoHOrnOpUIHOE CKpEIIBAHUE. PackpbIBaTh copepkaHue TEPMUHOB U
HacleI0BaHUs ITepBriit 3ak0H Menaens — 3ak0H MOHSATHUI: MOHOTHOPHTHOE
IIPU3HAKOB. eIMHO00pa3usi THOPHUIOB TIEPBOTO CKpEIlMBaHUE, YUCTOTA T'AMET,
MounorubpuaHoe nokoJieHus. [IpaBuino nOMUHUPOBaHUSA. | IOMUHUPOBAHUE, PACIICTIIICHUEC
CKpEILIUBAHUE Bropou 3akoH MeHienst — 3aK0H NPU3HAKOB.

pacuIeIUICHUs] IPU3HAKOB. OnuceiBaTth OnbITE . Mennensa
[{uTosornueckne OCHOBBI 10 U3YYEHUIO HACIEA0BAHUS OHON
MOHOTHOPHUIHOTO CKPEIIUBAHUS. Iapbl IPU3HAKOB y TOPOXa ITOCEBHOTO.
I'unoresa YuCTOTHI raMerT. [IpuBoauTH POPMYIUPOBKH MTEPBOTO U
JleMoHCcTpanun BTOPOro 3aKkoHOB I'. Menaens (3akoHa
IToptper: I'. Mennens. eIMHO00pa3usi THOPUIOB MEPBOTO
Tabauiiel U cxeMbl: «llepBbiit U BTOPO | TTOKOJICHUS, 3aKOH PaCIISIIIICHUS
3aKOHBI MeHaers. MPU3HAKOB) U OOBSICHIATH UX
Oo6opynoBanme: MOJICIb IIUTOJIOTUYECKHE OCHOBHI.

JUISL JEMOHCTPALMU 3aKOHOB CocTaBisTh CXeMbl MOHOTHOPHUIHOTO
eAMHO00pa3usi THOPUIOB MEPBOTO CKPEIIMBAHUS U PELIATh TEHETUYECKNE
MIOKOJICHUS U paCIICTUICHUS PU3HAKOB; | 3a7ja4l Ha MOHOTHOpUHOE

CBETOBOM MUKPOCKOII, MUKPOIIPEIapar: | CKpeIuBaHue

«JIpozoduay.

IIpakTnueckas padora «3yuenue

Pe3yJIbTaTOB MOHOTHOPUIHOTO

CKpEIIUBAHUS Y IPO30(DUIIBI»

12.2 | Anamusupyroriee 1 AHanm3upyroee CKpelBaHme. PackpsiBaTh conepxanne TEPMUHOB U
CKpeLIUBaHUE. ITpoMexyTOUHBIN XapakTep MOHATUI: aHAJIM3UPYIOLLEE
Henomnoe HacieqoBaHus. Pacuennenue CKpeEIlBaHuE, HENOJIHOE
JTOMUHHUPOBAaHHE IIPU3HAKOB [IPU HEMTOJTHOM JOMUHUPOBAaHUE, KOJJOMUHUPOBAHUE.
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JIOMUHHUPOBAHUH.

JleMoHCTpanun

TabyUIIbl ¥ CXEMBI: « AHATTU3UPYIOIICE
CKpemuBanuey, «Henomnoe
JIOMUHHUPOBAHHEY

CocTaBiATh CXeMbl aHAIU3UPYIOIIETO
CKPEILMBAHUSA U PEIIaTh TCHETUYECKUE
3a]]a4M Ha aHAJIM3HUPYIOIIee
CKPEILMBAHNE U HETIOJIHOE
JOMUHUPOBAHUE

12.3 | Iurunbpunnoe JurubpuaHoe ckpemniuBanue. Tpetuid PackpeiBaTh conep:kaHue TEPMUHOB U
CKpellBaHuE 3aK0H MeH/1ess1 — 3aKOH He3aBUCUMOTO | TIOHSTHI: TUTHOPUTHOE CKPEIIMBAaHUE,
HaCJIEJOBAaHUS IPU3HAKOB. (EeHOTUITUYECKUI paJiuKal.
[{utonornuyeckne OCHOBBI OnuceiBaTh onbIThI . Menaens mo
JUTUOPUIHOTO CKPEIIUBAHUS. M3YUYCHUIO HACIICIOBAHUS ABYX Map
JleMoHCTpanun MIPU3HAKOB Y TOPOXa MOCEBHOTO.
[Toptper: I'. Mennens. [IpuBOIUTH POPMYITUPOBKY TPETHETO
Tabnuitel u cxeMbl: « TpeTuit 3aKoH 3akoHa I'. Menpens (3akoHa
Mennens». HE3aBHCUMOTO HACIIEIOBAHUS
OobopyaoBanmne: MOJIEIb MIPU3HAKOB) U OOBSICHATH €r0
JUISL IEMOHCTpAIIMU 3aKOHA LUATOJOTUYECKUE OCHOBBI.
HE3aBUCUMOTO HACIEIOBAHUS [IpuMeHsTh MaTeMaTUYECKUI PacuéT C
MIPU3HAKOB; CBETOBO MHUKPOCKOIT; MOMOIIBIO (PEHOTUITMYECKOTO pauKalia
MuKpornpenapar «Jpo3zoduinay. Y METO/a IEPEMHOKEHUS BEPOSITHOCTEN
IIpakTnueckasi pa6ora BApUAHTOB PACIICTUICHUS TPU3HAKOB Y
«M3y4yenue pe3yabTaToB MOTOMKOB TI0 (DE€HOTHUTTY U TCHOTHITY.
JTUTUOPUIHOTO CKPEIIUBAHUS CocTaBnsATh CXeMbI JUTUOPUITHOTO
y IPO30(UITBI» CKpEILUBAHUA U PElIaTh FTEHETUYECKUE
3a/lauu Ha TUTHOPUIHOE CKPEITUBaHNE
12.4 | CuemnnienHoe CuenieHHOE HAClIeIOBAHUE MPU3HAKOB. | PackphIBaTh CO/iepKaHNE TEPMUHOB U
HACJIEI0BaHUE Pa6otsl T. Moprana. CrierieHHOe MOHSITUI: CLIETJIEHHOE HACJIEI0BAHNUE,
MPU3HAKOB. HacJIeJOBaHUE T€HOB, HAPYILICHHUE HapyIlIeHUs CLUETICHUS TE€HOB,
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XpoMocoMHasi Teopus
HACJIEICTBEHHOCTU

CUEIJICHUS] MEXIYy TeHaMHU.
XpoMOCOMHas1 TEOpUs
HACJIEJICTBEHHOCTH.
JdeMoHCcTpaMu

[Toptper: T. Mopras.

Tabauuk! u cxembl: «ClierieHHOe
HacJleJJOBaHUE MPU3HAKOB

y Ip030(DUITBDY.

Oob6opynoBanme: MOJICIb

JUISL IEMOHCTPALINH CLIETIIEHHOTO
HaCJIeIOBaHUs IPU3HAKOB.

KPOCCUHTOBEp, peKOMOUHAIINS T€HOB,
T€HETUYECKUE KAPThl, MOPTaHU/A.
[IpuBoAUTH GOPMYITHPOBKH 3aKOHOB
MopraHa (3aKOHa CLEIJIEHHOTO
HACJICIOBAHUS TEHOB U 3aKOHA
HapYIIEHUs CHEIIJICHUS MEX]1y TeHaMu )
U OOBSICHATH UX IUTOJIOTUUECKHUE
OCHOBBI.

[TepeuncnsiTh OCHOBHBIE MOJIOKECHUS
XPOMOCOMHOU TEOPUU
HACJIEICTBEHHOCTH.

PemaTte renernyeckue 3agauun

Ha CLEIJICHHOE HACJIEI0BAHUE I'€HOB U
HApPYLICHHUE CUECIUICHUS MEXAY T€HAMU

125

I'eneTuka mosa

['eneTuka nosia. XpoMOCOMHBIN
MEXaHHU3M OIIPEACIICHUSA T10JIA.
AyTOCOMBI ¥ MOJIOBBIE XPOMOCOMBI.
['oMoraMeTHbIi U reTepOraMeTHBIN
noJ. I enernueckas CTpykrypa
TMOJIOBBIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CLETUIEHHBIX C MOJIOM.
JemoHcTpanuu

Tabauue! u cxembl: «I'eHeTHKa TOJIaY,
«Kapunotum uenosekay, «Kapunorun
npo3obuiby, «KapruoTun nTUib

PackpeiBaTh conepxaHue TEPMUHOB U
IIOHSATHN: ayTOCOMBI, II0JIOBBIE
XPOMOCOMBI, TOMOI'aMETHBIN 1101,
reTEPOraMeTHBIN MOJI.

OOBACHATD XPOMOCOMHBIN MEXaHU3M
OIIPEENICHMS 110J1a Y OPraHU3MOB.
[IpuBOINTH TPUMEPHI HACIIEIOBAHUS
MIPU3HAKOB, CLIETUIEHHBIX C MOJIOM.
CocTaBisaTh CXEMBI CKPEILIMBAHUS U
pemaTh FreHeTUYECKUE 3a/1a41 Ha
HACJICJOBAHNUE ITPU3HAKOB, CLEIIJIEHHBIX
C IOJIOM.
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[TpuBOAUTH IPUMEPHI TEHETHYECKUX
3a0onieBaHui U 1e(heKTOB

y OpTaHU3MOB, CBSI3aHHBIX C IMOJIOBBIMU
XpOMOCOMaMH

12.6 | 'eHOTHII KaK
[IEJIOCTHAA CUCTEMA

['eHOTHII KaK 11€JIOCTHAS CUCTEMA.
[1neroTponus — MHOKECTBEHHOE
nercTeue rena. MHOKECTBEHHBIN
aytenu3M. B3aumopencTBue
HeaJlJICIbHBIX T'€HOB.
KommiemeHTapHOCTB. DTIucTa3s.
[Tonmumepusi.

I'eneTn4ecKkuii KOHTPOJIb PA3BUTHUSA
pacTeHUM, )KUBOTHBIX U YEJIOBEKA, a
TaKXe (PU3NOIOrMYECKUX MPOLIECCOB,
MTOBEJICHUS 1 KOTHUTHUBHBIX (DYHKITHM.
['eneTnueckue MexaHU3MBbI
CHUMOHOIreHe3a, MEXaHU3MBbI
B3aUMOJCHCTBUS «XO35IMH — MMapa3uT
U «XO35IMH — MUKPOOHOM).
['eHeTHUECKME ACTIEKTHI KOHTPOJIS U
W3MEHCHMS HACJICICTBEHHOM
nH(pOpMAITHU B TIOKOJICHUSIX KIETOK

Y OpraHu3MOB.

JdemMoHcTpanuu

Tabauiel U cxeMbl: « MHOKECTBEHHBIN
ajenu3my»; « BzaumoaeiicTBre reHoBy

PackpbiBaTh copepxaHre TEPMUHOB U
MOHSITUN: MHOXECTBEHHOE JICHCTBUEC
reHa (ruieiiorponus),
KOMILJIEMEHTAPHOCTb, ITACTA3,
MOJINMEPHSL.

Omnpenensath GopMbI B3aUMOICHCTBUS
aJJICJIbHBIX U HEAJJICJIbHBIX I'CHOB.
[IpuBOINUTH TPUMEPHI IIEUOTPOITHOTO
JIICUCTBHUS I'€HOB.

Pemmath reneTndyeckue 3agaun

Ha B3aNMOJICUCTBUE HEAJJIEILHBIX
TeHOB

Hroro yacos no treme

10
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13

Tema «3aKOHOMepHOCTI/I H3IMECHYUNBOCTHN»

13.1 | I3MeH4YHBOCTE 1 B3auMopencTBrE reHOTHIa U CPeIbl PackpsiBaTh conepxaHne TEPMUHOB U
pU3HaKoB. Bubl npu (popmMupoBaHUM (PEeHOTHUIIA. MOHATUI: U3MEHYUBOCTb,
U3MEHYHUBOCTH W3MeHYNBOCTH PU3HAKOB. HEHACJIEACTBEHHAs! U3MEHUYHUBOCTb,

KauecTBeHHBIE N KOJINYECTBEHHBIE HACJICICTBEHHAS N3MEHYUBOCTbD.
IIpU3HaKyu. Buapl ”3MEHUMBOCTH: CpaBHUBATh HEHACTIEACTBEHHYIO
HEHACJIEACTBEHHAs U HACJIEICTBEHHASl. | M3MEHUYMBOCTD C HACJIEICTBEHHOM.
JleMoHCcTpanun [IpuBOINTH IPUMEPHI KAYECTBEHHBIX U
Tabauib! 1 cxembl: «Busl KOJIMYECTBEHHBIX ITPU3HAKOB
U3MEHUYHBOCTI. OpraHU3MOB, MPOSIBJICHUI
Oo6opynoBaHHe: KUBbIC U TepOapHBIC | y OPraHM3MOB HEHACIIEICTBEHHON 1
AK3EMILISIPbl KOMHATHBIX PACTEHUI; HaCJICJICTBEHHON M3MEHUYMBOCTHU
pucyHku (poTtorpadum) >KUBOTHBIX

C pa3JIMYHBIMU BUJIAMH U3MEHYUBOCTH

13.2 | Mogudukanmonnas 2 Mou¢urkanroHHas “3MEHYUBOCTb. PackpbIBath conepxanue TEPMUHOB U
U3MEHYHUBOCTD Ponb cpensl B popMupoBaHuu MOHATUI: MOAU(PUKALMOHHAS, UIH

MOAU(PUKALMOHHON U3MEHUNBOCTH.
Hopwma peakuuu nprsHaka.
BapuanmoHHbIN ps1 M BapualMOHHAS
kpuBas (B. Moranucen). CBoiicTBa
MO (PUKAIIMOHHOM U3MEHUNBOCTH.
JdemMoHcTpanuu

TaGuuIbl ¥ CXEMBI:
«MoaudukamoHHas U3MEHYUBOCTDY.
OO6opynoBaHme: XKUBbIC U TepOapHbIC
AK3EMIUISIPbl KOMHATHBIX PACTEHMIA;
pucyHku (dotorpadun) ;KUBOTHBIX

(dbeHoTunMYecKas, "3SMEHYUBOCTb,
BApUAHTA, BAPUALIMOHHBIN P,
BApUALIMOHHAS KpHUBasi, HOpMa
pEeaKkIuu IPU3HAKA,

MOIU(DUKALIAH.

XapakTepu3oBaTb CBOMCTBA

MO (PUKAITMOHHON U3MEHUNBOCTH.
IToka3eIBaTh pOJIb YCIOBUN BHEITHEH
Cpelibl B pa3BUTHU MOJIU(DHUKAITMOHHOM
M3MEHYUBOCTH Y OPraHU3MOB.
CrpouTh BapHaLlMOHHBIE PSBI U
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C MpuMepamMu MOIU(PUKAIMOHHOM
U3MEHYHMBOCTH.

JlaboparopHnasi paGora
«HccnmenoBanne 3aKOHOMEPHOCTEN
MO (PUKAITMOHHON N3MEHYUBOCTH.
[TocTpoenue BapualmOHHOrO pAa U
BAPHUALIMOHHON KPUBOW»

rpaduK KpUBOMH HOPMBI PEAKIIUU
MPU3HAKOB Y Pa3JIMYHBIX OPTaHU3MOB

13.3 | 'eHoTHnMYeCKast ['eHOTHIIMYECKAsA N3MEHUYHBOCTD. PackpriBaTh conepxaHle TEpPMUHOB U
W3MEHYUBOCTb. CBoliCcTBa FT€HOTUITHYECKOM TIOHSITUI: KOMOWMHATHUBHAS
KomOunaTuBHas W3MEHYMBOCTH. BUIBI TEHOTUIIMYECKON | M3MEHYHMBOCTh, MyTAIlHOHHAS
W3MEHYUBOCTh M3MEHYHMBOCTH: KOMOWHATHBHAS, M3MEHYMBOCTh, KOMOMHAIIUHY, MYTaIIUH.

MYTalMOHHAs. XapakTepu3oBaTh CBOWCTBA
KomOnHaTuBHas N3MEHYMBOCTb. T€HOTUITMYECKON U3MEHUYUBOCTH.
Mei103 1 0I0BOM MPOLECC — OCHOBA OnuceIBaTh MEMO3 U MOJOBOW MPOLIECC
KOMOMHATUBHOW M3MEHUYHUBOCTH. KaK OCHOBY MPOSIBJICHUSI Y OPTaHU3MOB
Poap KoMOMHATHBHON N3MEHYMBOCTH KOMOMHATUBHOW U3MEHUYHNBOCTH.

B CO3JIaHUM T€HETUYECKOTO IToka3piBaTh HA KOHKPETHBIX MPUMEPAX
pa3zHooOpa3us B mpeaenax 0AHOro POJIb KOMOMHATUBHOM U3MEHUHMBOCTH
BHUJIA. B CO3JIaHUM T€HETUYECKOTO
JdeMoHcTpanuu pa3zHoOOpa3us OPraHu3MOB B IIPeJIeIax
Taomune! 1 cxeMmbl: « KoMOnHaTHBHAS OJTHOT'O BH/JIA.

U3MEHUYUBOCTBY, «Meno3», CpaBHUBATH T€HOTUIIUYECKYIO
«O1I010TBOPEHUE M3MEHYUBOCTh C MOJU(PUKAIIMOHHOM

13.4 | MyrarmonHas MyTanmoHHass U3MEHUYUBOCTh. Bribl PackpriBaTh coqiep:kaHue TEPMHUHOB U
W3MEHYUBOCTb. MYyTallMi: T€HHbIE, XPOMOCOMHBIE, MOHSITUI: MyTallil, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHbIe. CIIOHTaHHbBIE U nepecTpoiiku (adeppaiun),
MYTallMOHHOTO WHIYLUUPOBAHHBIC MyTallMU. SIAE€pHBIE | MOJUIUIOUINS, aHEYILJIOU NS, MyTaHT,
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mporiecca.
DIUTECHETHUKA

Y IUTOIUIA3MaTUYECKAE MYTAIUH.
CoMaTthiecKue 1 MoJIOBbIE MyTallUH.
[TpyynHBI BO3BHUKHOBEHHS MYTAIUM.
MyTareHsl 1 UX BIUSHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTaIMOHHOIO Tpoliecca. 3aKOH
TOMOJIOTHYECKUX PSAIOB

B HACJIEICTBEHHON MU3MEHYNUBOCTH
(H.W. BaBunos). BHesinepnas
M3MEHYMBOCTh U HACJIEICTBEHHOCTb.
Dnuzenemuxa u INUSEHOMUKA,

DOJIb dnUeHemu4ecKux haxmopos

8 HAC1e008aAHUU U USMEHYUBOCTNU
(henomunuueckux npuszHaKos

Y Op2aHU3MO8.

JemoHcTpanuu

IToptpertst: I'. le ®pus, B. Moranuces,
H. . Basuios.

Tabnuiibl 1 cxembl: «['eHeTHUECKHE
3a00JIEBAHHUS YEIOBEKAY, « BHUIbI
MYTaLum».

OO6opynoBaHme: )KUBbIE U TepOaApHBIC
AK3EMILUISIPbl KOMHATHBIX PACTEHUIA;
pucyHku (doTtorpadum) >KUBOTHBIX

C pa3JIMYHBIMU BUJIAMH
M3MEHYUBOCTHU.

MyTareHsbl.
[IpuBOINTH MpUMEPHI MyTaLlN,
BCTPEYAKOLIUXCSl Y PA3HBIX OPraHU3MOB.
Knaccudpunuposate MyTanuu

10 Pa3HbIM OCHOBAHUSIM.

Pasznuyats Ha n300paxkeHusIX (cxemax,
TabiuIax) TeHHbIE MYy TaIlHH,
XPOMOCOMHBIE ITEPECTPONKH Pa3HBIX
BUJIOB: JICJICIINH, TyTUIMKALUH,
TPaHCJIOKAINHN, UHBEPCUH; TEHOMHbBIE
MyTalu.

CpaBHHBaTh MEXy COOOW MyTalluu
pPa3HbIX BUOB.

XapakTepu3oBaTh CBOKWCTBA
MYTAalMOHHOW U3MEHYUBOCTH.
HaspiBaTh nprymHbI MyTaluu,
BBISIBJISITH HCTOYHUKH (PAKTOPOB-
MYTareHOB B OKPYKaroUIEn cpejie
(KOCBEHHO).

[TpuBoUTH POPMYTUPOBKY 3aKOHA
TrOMOJIOTUYECKUX PSAJIOB U
HACJIEICTBEHHOM N3MEHYUBOCTH

H. 1. BaBunioBa 1 000CHOBBIBaTh €r0
3HAYEHHUE JUISl IPAKTUKU CEIBCKOTO
X03s1CTBa
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IIpakTnyeckast padora
«MyTtanuu y 1po30¢puiisl (Ha TOTOBBIX

MUKpOIpenaparax)»
HToro yacos 1o teme 6
14 | Tema «I'eHeTHKA Ye10BeKa»

14.1 | T'enernka yenoBeka. 3 Kapuotun uenoseka. Mexnaynaponnas | PackpeiBaTh conep:kaHue TEPMUHOB U
Mertonsl IIporpaMma MCCJIEA0BaHUs T€HOMA MTOHATHN: CEKBEHUPOBAHUE, KapTa
MEIULIMHCKON yesioBeka. MeTo1bl U3y4eHHsI TEHETUKH | XPOMOCOMBI, TPOOaH1, HACIECTBEHHbIE
TE€HETHUKHU YeJI0BEKA: TEHEATOTUYECKUM, 00J1€3H1 (MOHOTEHHBIE, TOJIUT€HHBIE,

OJIM3HEIOBBIN, ITUTOTCHETHYCCKUH,
MOMYJISIITUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKH.
CoBpeMeHHOE OIpeIeJICHUE TEHOTHUIIA:
MOJTHOT€EHOMHOE CEKBEHHPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UHCIIE

¢ nomouipto I11[P-ananu3a.
HacnencrBennnie 3a00JIeBaHUS
yesioBeKa. [ eHHbIe 1 XpOMOCOMHBIE
0ose3HH yesioBeka. bone3snun

C HacJIeICTBEHHOU
MPEIPACTIOIOKECHHOCTHIO. 3HAYEHUE
MEIUILIMHCKOM I'€HETUKH

B MPEJAOTBPAICHUH U JICUCHUU
FeHEeTHYECKHUX 3a00JICBaHUH YEJI0BEKA.
Meauko-reHeTH4eCcKOoe
KOHCYJbTUpOBaHUE. CTBOJIOBbIE
KineTkH. [loHATHE «reHeTHYEeCKOTO

TeHHbIE, XPOMOCOMHBIE), METUKO-
T€HETUYECKOE KOHCYJIbTUPOBAHHUE,
JIOPOJIOBasi TUATHOCTUKA, aMHUOIIEHTE3.
[lepeuncnarb 0COOCHHOCTH U3YUCHUS
T€HETHUKH YEJIOBEKA U METO/IbI
MEIULUHCKOU T€HETUKHU.
XapakTepu3oBaTh METObI H3YUCHUS
T€HETUKH YeJI0OBeKa (FeHealOTHUYECKUN,
OM3HEIOBBIM, IIUTOTCHETHYCCKUM,
MOJIEKYJISIPHO-T€HETUUECKHH,
MOMYJISIITUOHHO-CTATUCTUYECKUI ).
OnuceIBaTh 1EH, 38J1a41 U
JOCTHKEHUS MEKITYHAPOIHOU
nporpamMmbl «I'eHOM yenToBeKay.
Paznmuuate Ha n300pakeHUsX (cxemax,
TabuIax) KapThl XPOMOCOM
(reneTuyeckue, pu3MUECKUe,
CUKBEHCOBBIC).
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rpy3a». DTHYECKHE aCIIEKThI
UCCIIEIOBaHM B 00JacTH
peOaKTUPOBAaHUSA T€HOMA U CTBOJIOBBIX
KJIETOK.

['enernyeckue HakTOpbI MOBBIIIEHHOM
YYBCTBUTEIBHOCTH YEJIOBEKA

K (pU3M4ECKOMY U XUMHUECKOMY
3arpsiI3HEHHUIO OKPYXKAIOLIEN Cpeibl.
['eneTnueckas npeapacroaoKeHHOCTh
YeJIOBEKa K MaTOJOT M.
JleMoHCcTpanun

Tabaunb! u cxeMmbl: «Kapuotun
YeNnoBeEKa», «MeToabl n3ydyeHus
TeHETHKHU YeNloBeKay, «[ eHeTnueckue
3a00JIeBaHUs YEIOBEKA.
IIpakTnuyeckas padora

«CocTaBlIeHHE U aHAIIN3 POJOCIOBHOM

OnuceIBaTh METOAbI COBPEMEHHOTO
ONpeAeICHUs TeHOTUIIA OpTaHU3Ma:
MOJHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUIIUPOBAHUE, B TOM YHUCTIE

¢ nomouipto I11[P-ananu3a.
XapakTepu30BaTh HACJIEACTBEHHBIC
3a00JIEBaHMS YEJIOBEKA U 3a001eBaHUS
C HACJICJICTBEHHOM
MPEIPACTIOIOKEHHOCTHIO.
CpaBHMBATh F'€HHBIE, XPOMOCOMHBIEC
00JIe3HH YeJIoBeKa 1 00JIE3HU

C HACJICJICTBEHHOM
MPEPaCIIOI0KEHHOCTHIO.
VYcraHaBiIMBaTh B3aMMOCBSI3b MEXKTY
HaCJICICTBEHHBIMH 3a00JIEBaHUSIMU

YeJI0BEKa M X FT€HETUYECKOM OCHOBOI.

OO00CHOBEIBATh 3HAYEHUE MEIUKO-
TCHETUYECKOT0 KOHCYJIbTUPOBAHUS
B MIPEIOTBPAICHUN U JICUCHUN
HAacCJIEACTBEHHBIX 3a001€BaHNI
yeJIoBeKa

HToro 4yacoB o Teme 3
15 | Tema «CeJiek1iusi OpraHu3MoB»
15.1 | OcHOBHBIC IOHATHS 1 JloMecTUKalUs U CEJICKIIHS. PackpbiBaTh cofiepxaHre OCHOBHBIX

CCIICKIINN

3apoKACHUE CENCKIINU 1
JIOMECTUKAIIUU. Y UeHHe
H.M. BaBunosa o LlenTpax

MMOHATHUM: CEJICKIIUs, JOMECTUKALIHSI,
NPUMUTHUBHAS CEJICKIINS,
KOMOWHATHUBHASI CEJICKIIHS, COPT,
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MPOUCXO0XKJIEHUS U MHOT000Opa3us
KYJBTYPHBIX pacTeHui. Pomb cenexunn
B CO3/IaHUU COPTOB PACTEHUI U TIOPOL
XKUBOTHBIX. COPT, MOPOJa, IITAMM.
3aKOH rOMOJIOTHYECKUX PSIAOB

B HACJIEICTBEHHON U3MEHYNBOCTHU
H.N. BaBuiosa, ero 3HaucHHUE

JUISL CETIEKITMOHHOM paboTHI.
JleMoHCcTpanun

[Toptpersl: H. 1. BaBuiios,

H. B. Muuypum, I'. /1. Kapneuenko,
I1. IT. JIykssinenko, b. JI. Actaypos.
Tabauiel u cxembl: «LleHTpbI
MPOUCXO0XKJICHUSI © MHOTO00pa3us
KYJbTYPHBIX pACTEHUIN», «3aKOH
TOMOJIOTUYECKHX PSJIOB

B HACJICJICTBEHHOW U3MEHUUBOCTI.
JlaGopaTopHasi pabora
«M3y4yeHune copToB KyJbTYPHBIX
pacTeHU U MOPOJI JOMAIIHUX
YKUBOTHBIX)»

opoja, ImTaMM.
IlepeuncnsiTb OCHOBHBIE ATAIbI
Pa3BUTHUS CEJIEKIMU KaK IIpoliecca 1
HAYKHU.

XapakTepu3oBaTh COJICPKAHUE YUCHUS
H. W. BaBuiioBa o Ilenrpax
MIPOUCXOK]ICHUS U MHOT000Opa3us
KYJbTYPHBIX PACTEHHUIA.

Iloka3biBath LIEHTPBI MPOMCXOKIECHUS U
MHOT000pa3usi KyJbTypHBIX PACTCHHUU U
[leHTphl TOMECTUKAINU JOMAITHUX
’KUBOTHBIX Ha KapTe€ MUPA, CBS3bIBATh
MX MECTOIMOJIOKEHUE C OYaraMu
BO3HUKHOBEHUS IPEBHEUIINX
LABMJIN3AIUH.

CpaBHUBATh COPT, HOPOAY, ITAMM

C BUJIaMU-POJUYAMH.

OO00CHOBBIBATh 3HAUEHHUE 3aKOHA
TOMOJIOTHYECKHUX PSIIOB B
HACJIEICTBEHHON U3MEHYNBOCTHU

H. N. BaBuiosa 11 ceJeKIIMOHHON
paboTHI.

OnuceIBaTh NEPCIEKTUBBI
JOMECTUKALMUA U CO3JJaHUE HOBBIX
COPTOB KYJIBTYPHBIX PACTEHHM, IIOPOL
JOMAIIHUX )KUBOTHBIX U IITAMMOB
MHKPOOPTAHU3MOB

90




15.2

MeTtoabl
CEJICKIIMOHHOM
pabotsl. CoxpaHeHue,
V3y4YECHUE U
HCIIOJIb30BaHUE
FeHETUYCCKUX

pecypcoB

MeTobI CeNeKIIMOHHOM PabOTHI.
HckyccTBeHHBIN OTOOP: MACCOBBIN U
WHJMBUAYaIbHBIA. DTaIbl
KOMOHWHAIIMOHHOM CENeKIIUU.
HcnbiTanne npon3BoauTENEH

1o MOTOMCTBY. OTOOp MO TEHOTUTTY

C IOMOUIBIO OLIEHKH (peHOTHIIA
MOTOMCTBA M OTOOP IO TEHOTHITY

¢ moMolibto aHanuza JITHK.
HcKkyCCTBEHHBIN MyTareHe3 Kak MeTO/
CEJICKIIMOHHOM paboTHI.
PagnaniioHHbI 1 XUMHYECKUH
MyTareHe3 Kak UICTOYHUK MYTaluil

Y KYJIBTYPHBIX (HOPM OPraHU3MOB.
Hcnonb30BaHHE TEHOMHOIO
pEeIaKTUPOBAHUS U METOJIOB
pexoMOuHanTHBIX JJHK 15 nomyuenust
MCXOJHOT0 MaTepuaa Jijisi CeJCKIUU.
[TonyuyeHne NOIUTIIONIOB.
BryTpuBugoBas rubpuanzaimsi.
biu3kopoacTBEHHOE CKpENIMBaHuE,
i nHOpuauHT. HeponctBenHoe
CKpelllMBaHue, UM ayTOPUIUHT.
I'eTepo3uc u ero NpUYUHSL.
Hcnonp3oBanue rerepo3uca

B cenekuu. OtnanénHas
rubpuauzanus. [Ipeogonenue

PackpbIBaTh coepxaHue TEPMUHOB U
MOHSATUI: UCKYCCTBEHHBIN 0TOOD,
MPOU3BOUTEIIHN, IKCTEPHED,
OJIN3KOPOJCTBEHHOE CKPEILIMBAHUE, UIIH
WHOPHJIUHT, HEPOJICTBEHHOE
CKpelIMBaHue, WA ayTOPUANHT, YUCTAasI
JUHUS, TeTepo3uc (TuOpuaHas cuia),
T€HOMHOE PEIaKTUPOBAaHHUE,
HCKYCCTBEHHBIN MyTareHes, (hakTopsbl-
MyTareHsbl, MOJUILTONAbL, OTAANEHHAS
ruOpuan3alnsl, CEKBEHUPOBAHUE.
XapakTepu30BaTh OCHOBHBIE METO/IbI
CEJICKIIUH PACTEHUMN U )KUBOTHBIX:
MCKYCCTBEHHBIA OTOOD U
rUOPUIN3AIINIO.

CpaBHHMBaTh MaCCOBBIN HCKYCCTBEHHBIM
0TOOp C UHAMBUIYAIbHBIM, TOKA3bIBATh
UX 3HAYEHHE JIJISl CEIeKUUU
KyJIbTYPHBIX PACTEHUU U JTOMalTHUX
KUBOTHBIX.

[IpuBOIUTH KOHKPETHBIC TPUMEPHI
OTJAIEHHOM THOPUAN3AIINY B CEJICKIIUU.
OnuceiBats onwIT I'. [[. Kapneuenko

I10 TPEOJIOJICHUIO OCCILTIOAMS
MEKBHUIOBBIX THOPHUIOB.

Paznnuatek Ha n300pakeHusX (cxemax,
Ta0JUIax) Y OTAEIbHBIX
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OecrIoIusi MEXBUIOBBIX TUOPHUIOB.
JlocTrkeHunsl celeKuMn pacTeHU! 1
KUBOTHBIX. «3€1€HAs1 pesOIIOYULY.
CoxpaHeHUE U U3YyUYCHUE TEHETUUECKUX
PECYpPCOB KyJIbTYPHBIX PACTEHUN U UX
JTUAKWAX POAWYEH JJIsl CO3aHUsI HOBBIX
COpPTOB ¥ THOPHUIOB
CEIbCKOXO3SIICTBEHHBIX KYJIBTYD.
H3yuenue, coxpanerue u ynpasierue
2eHemuYecKUMU pecypcamu
CeIbCKOXO03AUCTNBEHHBIX U
NPOMBICIOBLIX HCUBOMHBIX 8 YEISX
VIAVYULEHUSL CYUWeCBYIOUUX U CO30AHUS
HOBbIX NOPOO, IUHULL U KPOCCO8, 8 MOM
yucne ¢ NPpUMeHeHuem CO8PEeMEHHbBIX
Memo008 HAYHUHBIX UCCAe00BAHUIL
nepeoosuvlx uoell U NepCneKmu8HbLX
MexXHOI02UU.

JemoHcTpanuu

[Toprpetsl: H. M. BaBunos,

N. B. Muuypun, I'. /1. Kaprieuenko,
H. bopnoyr, . K. benses.

Tabauibe! U cXeMbl: «MeToabl
cenekuuny, «OtnanéHHas
rudpuausanus», « MyTarenesy.
JlaGopaTopHas padora

«3yueHue METOI0B CEJIEKIUU

MPEJICTABUTENIEN KOHKPETHOTO COPTA U
MOPOJABI XO35IMCTBEHHO LIEHHBIE
MPU3HAKHU, HEOOXOIUMbIE YETIOBEKY.
XapakTepu30BaTh POJIb CEIEKIIUU

B 00eCTeYeHUH NPOJOBOTILCTBEHHOM
0e30IMacHOCTH YeJIOBEUECTBA.
[IpuBOANTHE KOHKPETHBIE TPUMEPBI
JOCTUKECHUHN CEJIEKIIUU KYJIbTYPHBIX
pacTeHUN U TOMAIIHUX KUBOTHBIX

B Poccun
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pacTeHui»

IIpakTnyeckast padora
«IIpuBrBKa pacTeHUIN».
IKekypcusi « OCHOBHBIE METOJIBI
JIOCTHIKEHHUSI CENIEKLINA PACTEHUMN U
’KMBOTHBIX (Ha CEJIEKIUOHHYIO
CTaHIUIO, TUIEMEHHYIO epMmy,
COPTOMUCHBITATEIbHBIN YYACTOK,

B TEIIJIMYHOE X035 CTBO,

B JIA0OPATOPUIO arPOYHUBEPCUTETA UITH
HAy4YHOI'O LEHTPA)»

Htoro

4acoB 110 TEME 4

16

Tema «bHOTEXHOJIOTUA U CHHTETHYE

CKasl OMOJIOT U

16.1

buorexHoorusa Kak 1
HayKa U OTPacib
MIPOU3BOICTBA

OOBEKTHI, UCTIOJIB3yEMbIC

B OMOTEXHOJIOTHH, — KJIETOYHBIE U
TKaHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MBI, UX XapaKTEPUCTHKA.
TpanunuoHHass OMOTEXHOJIOTHS:
xJieboreueHue, MoayIcHUe
KHCIIOMOJIOYHBIX TIPOAYKTOB,
BUHOZENIE. MUKpOOHOIOTHYECKUNA
cuHTe3. OOBEKTHI
MHUKPOOMOJIOTUYECKUX TEXHOJIOTHH.
[Tpou3BoACTBO O€NKa, AMUHOKHUCIIOT |
BUTAMHHOB.

JeMmoHCcTpanumn

Tabdnuuel U cxeMsbl: «cnoib30BaHuE

PackpeiBaTh coiepkaHre TEPMUHOB U
MOHSTHI: OMOTEXHOJIOTHSI,
TpaJUIIMOHHAS OMOTEXHOJIOTHS,
MHUKPOOHOJIOTHYCCKUIN CUHTE3,
MHUKPOOHOJIOTHYECKAsT TEXHOJIOT .
[TepeuncsiTh HalIpaBICHUS
OMOTEXHOJIOTHH; [N U 3aJIa4H,
CTOSIIUE TIepe] OMOTEXHOJIOTHEH.
XapaxkTepuzoBaTh 00bEKTHI,
UCIIOJIb3yeMbIe B OMOTEXHOJIOTHH, —
KJICTOYHBIC U TKAHEBBIC KYJIBTYPHI,
MHKPOOPTaHU3MBI.

OnuceIBaTh OCHOBHBIE METOIbI
TPaJMIIMOHHON OMOTEXHOJIOTHH U
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MHUKPOOPraHU3MOB B IPOMBIIIIIEHHOM
IIPOU3BOJICTBE.

JlaboparopHnasi paGora

«M3yueHne o0bEeKTOB
OMOTEXHOJIOTUNY.

IIpakTnuyeckast pabora
«ITomyyeHre MOJIOUHOKHCIIBIX
IPOYKTOBY.

JKcKypceus «buorexnomorus —
Ba)KHEMWIIAsl MPOU3BOJIUTEIbHAS CHIIA
COBPEMEHHOCTHU

(Ha OMOTEXHOJIOTHYECKOE
MIPOU3BOJICTBO)»

TOCTHKEHUS MUKPOOHOJIOTHYCCKOM
TEXHOJIOTHU.

OO0OOCHOBBIBATEL 3HAUECHUE
OHMOTEXHOJIOTUH

IUJIS CEIILCKOXO3IMCTBEHHOTO
MIPOU3BOICTBA

16.2

OcHOBHBIE
HaMpaBJICHUS
CUHTETUYECKOM
OHMOJIOTHH

Co3maHne TeXHOJIOTHH U
WHCTPYMEHTOB LIEJIEHAIIPABICHHOTO
WU3MEHEHUS U KOHCTPYUPOBAHUS
T€HOMOB C LEJIBIO TOJIYYEHUS
OpraHU3MOB U UX KOMIIOHEHTOB,
COJZIEpIKAILIMX HE BCTPEYAIOIIHNECS

B IPUPOe OMOCUHTETUYECKUE MTYTH.
Knerounast unxenepus. Meto bl
KYJBTYpPBI KJIETOK Y TKAHEH PACTECHUU U
#uBOTHBIX. KpnoOanku. Comarnueckas
ruOpuaAn3aIys 1 COMaTHYECKUN
samOpuorenes. Mcnons3oBanue
rarjoOnJIOB B CEJIEKLIUHA PACTCHUIA.
Ilonyuenue MOHOKIOHANLHBIX AHMUMEI.

PackpeiBath copepkaHue TEPMUHOB U
TIOHSITUI: KJIETOYHASI MHKEHEPUS,
KJIETOYHAsI TEXHOJIOTHSI, METO/T
KYJIBTYPBI KJIETOK U TKaHEH,
TOTUNOTEHTHOCTb, TTIOPUIIOTEHTHOCT,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAJILHOE
Pa3MHOKEHHUE PACTCHUM, cCOMaTH4YecKas
rUOpUAN3ALINS, TAIUIOUIbI, THOPUIOMBI,
MOHOKJIOHAJIbHBIE U ITOJIMKJIOHAJILHBIC
aHTHTEJa, METO/I TPAHCIIAHTALIMH SIJIEep,
KJIOHUPOBAHHUE.

XapakTepu30BaTh OCHOBHBIC
HaIpaBJICHUS] CHHTETUYECKOM
OHOJIOTHH.
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Hcnonvzosanue MOHOKIOHAIbHBIX U
NOJIUKJIOHATIbHBIX aHmumell

6 meouyune. ICKyCCTBEHHOE
OIIOJIOTBOPEHUE. PEKOHCTPYKIIUA
SANIEKJIETOK U KJIOHUPOBaHUE
KUBOTHBIX. MeTO/ TpaHCIUIaHTAIIUU
SAAEp KIETOK. Texnono2uu
0300p08IeHUs, KVIbMUBUPOBAHUS U
MUKDOKJIOHANLHO20 PA3MHONCEHUSL
CeNbCKOXO3AUCTNBEHHBIX KYAbMYP.
JlemoHcTpanuu

Tabmuipel 1 cxembl: «Knerounas
WHXXCHEPHU S

OnuceiBaTh HA KOHKPCTHBIX IIpUMCpax
MECTOAbI KJIETOUYHOU HWHXCHCPHUU.
HpI/IBOI[I/ITB IMPUMCEPBI UCITOJIb30BAHUA
MOHOKJIOHAJBbHBIX U ITOJIMKIIOHAJIBHBIX
AHTHUTCJI B MCIUIINHC.

OIIeHI/IBaTL 3HAYCHUE CUHTETUYCCKOM
OHoJIOTHH JJIA CEJIBCKOI'O XO3SM1CTBA U
MCINTIMHBI

16.3

XpoMOCOMHas U
reHHasi NHKEHEPUS

XpoMOCOMHasi U T€HHAsI MHKEHEPHSI.
HckycCTBEHHBIN CUHTE3 T€HA U
KOHCTPYHUPOBAHUE PEKOMOWHAHTHBIX
JHK. Cozoanue mpanceennwix
op2anuzmo8. J1ocTxKeHus u
MIEPCIIEKTUBBI XPOMOCOMHOM ¥ T€HHOU
WHXEHEpUH. DKOJIOTUUECKUE U
ATUYECKHUE TIPOOIEMbl TeHHOU
WH)XCHEPUH.

JemoHcTpanuu

Tabuuiiel U cxembl: «I eHHas
WHKEHEPUS»

PackpeiBaTh conepxaHue TEPMUHOB U
MTOHSATHI: T€HHAs! NHKEHEPHS,
PECTPUKLMOHHBIE YHIOHYKIIEA3bI
(pecTpukTasbl), IUIKUAE KOHLBI,
IIJIa3MU/bl, PECTPUKLIUS, TUTUPOBAHUE,
TpaHchopmalusi, CKpUHUHT,
TpaHCTeHHbIE (TeHETUYECKH
MOIU(ULIPOBAHHBIE) OPTaHU3MBI.
OnuceIBaTh METOJIbI PENPOLYKTUBHOTO
Y TEpPANeBTUYECKOI0 KIIOHUPOBAHUS,
KJIETOYHBIE TEXHOJIOTUU U CIIOCOOBI
T€HETUYECKON UHKEHEPUU.
XapaxkTepu3oBaTh JOCTHKECHUS TEHHOU
WHKCHEPUH.
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O1neHNBaTh PKOJOTHYECKHE U
ATUYECKHE TPOOIEMbI KJIOHUPOBAHUS U
CO3/IaHUsI TPAHCTEHHBIX OPTraHU3MOB,
MIEPCTIIEKTUBBI Pa3BUTHS XPOMOCOMHOMN
Y TEHHON MHXECHEPUH

16.4

MeauuuHckue
OMOTEXHOJIOTUNA

MeuiuHckre OMOTEXHOIOTHH.
Ilocmeenommuas yugpposas
meouyuna. I1[P-ouaenocmuxa.
Memabonomuulii ananus,
2CHOYEHMPUYECKULL AHAU3
npomeoma 4enosexa 0Jisk OYEeHKU
COCMOSIHUSL €20 300PO08bSI.
Hcnonvzosanue cmeonosvix Kiemox.
Tapeemnas mepanus paxa.
3D-buounsicenepus ons pazpabomu
DYyHOAMEHMATILHBIX OCHOB
MeOUYUHCKUX MEXHOJIO2ULL, CO30AHUS
KOMNJIEKCHbIX MKAHel couemanuem
MexXHOI02Ull MPEXMEPHO2O
ouonpunmunea u cxkaggonrounea
07151 peuteHust 3a0a4

NePCOHANUIUP OBAHHOU MEOUYUHDL.
Co3z0anue 6eKMOPHbIX BAKYUH C YEIbIO
obecneyeruss KOMOUHUPOBAHHOTU
sawumsl om 6030youmeneti OPBU,
VCMAaHOBNeHUe MOAEKYIAPHBIX
MEXAHU3MO8 (YHKYUOHUPOBAHUS

PackpriBaTh copepxkaHue TEPMUHOB U
MOHATUI: METUIUHCKAS
OMOTEXHOIOTHS, METa0OIOMHBIN
aHaJIU3, TCHOLEHTPUYECKUI aHAJIN3,
MEPCOHAIM3UPOBAHHAA MEIULIMHA,
pereHepaTuBHAsI MEIUIIMHA.
XapakTepu3oBaTh METObI
MeTab0JIOMHOTO U T€HOLIEHTPHUUECKOT O
aHaJIM3a; UCIMOJIb30BAHUE CTBOJIOBBIX
kieToK; [I1[P-nuarnocTuky; TapreTHyro
TEpanuIo paka
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PHK-cooeparcawux eupycos,
8bI3b18AIOUUX 0COOO ONACHbLE
3abone8anusl 4en06eKka u HCUSOMHbHIX

HToro 4yacoB o Teme 4
PeszepBHOE Bpems 1
OBUIEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME
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11 KUIIACC

Haumenosaunue
Ne KonnuectBo OCHOBHBIE BUOBI IEITEILHOCTA
pa3zeiioB U TEM [IporpammHoOe coaepkaHue
n/m 9acoB oOyJaromuxcs
y4eOHOro npeaMera
1 Tema «3apo:kneHue M pa3BUTHE IBOJIOIUOHHBIX NMPEACTABICHUI B OMOJIOTUH»
1.1 | DBomounoHHAas 1 OBomtonimonHas Teopus U. {apBuHa. PackpbiBaTh coJiepKaHUE TEPMUHOB U

teopus Y. lapBuna

[Ipennockuiku BO3HUKHOBEHUS
napBuHu3Ma. JKU3Hb U Hay4Hast
nearenbHocTh Y. JlapBuHa.
JdemoHcTpanuu

[Toptpersl: Apucrorens, K. JIunuei,
K. b. Jlamapxk, 2. XK. Cent-Unep,

K. KroBbe, Y. JlapBuH.

Tabauiel U cxeMbl: «Cuctema KUBOM
npupoasl (o K. JIunuero)y,
«JlecTHUIIA KUBBIX CYIIECTB

(mo Jlamapky)», «Mexanuzm
dbopMupoBaHUs TPUCTIOCOOTICHUM

y PaCTEHUH U KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectsus Y. J{apsunay,
«Haxonxu Y. [JapBunan

MOHSATUI: KPEallMOHU3M, BUJ,
cUcTeMaTHka, OMHapHas HOMEHKIIATypa,
HMCKYCCTBEHHAs CUCTEMA
KJIacCU(PUKAMK OPTaHU3MOB,
HMCTOPUYECKUIN METOJI, JaPBUHU3M.
XapakTepu3oBaTh B3TJISAIbI
Apucrorens, Omrenokna, Jlykpenus
Kapa, JIx. Pes Ha pa3Butue KuBou
MIPUPOIBI.

OuenuBath Bknaa K. JIlunnes

B Pa3BUTHE OMOJIOTHUHU.

CpaBHUBATH B3TJISA/IbI HA BUJT U
sposronnto K. JInnnes, K. b. Jlamapka
u Y. /lapBuHna.

Kputnuecku oneHuBath
KPEalMOHUCTCKUE B3IJISIIbI HA )KUBYIO
MIPUPOLY.

IlepeuncnsaTh KyJIbTypPHO-UCTOPUYECKHUE
Y €CTECTBEHHO-HAYYHbIE IPEAIIOCHUIKH
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MOSIBJICHUS DBOJIIOIIMOHHON TEOPUU

Y. /lapBuHa.

OnuceIBaTh poJib UCTOPUYECKOTO
METOo/A.

N3naraTh CyIIHOCTD IBOJIIOIMOHHON
teopuu Y. /lapBuna.

HasbiBath oOcHOBHBIE (hakThl OHOTrpadun
Y. JlapBuHa 1 3TaIbl CO3JaHUASI UM
ABOJIOLIMOHHOW TEOPUU

1.2

JIBYOKyIIIME CHJIBI
SBOJIIOIIUN BUJIOB
no Y. JlapBuny

JIBYOKYIIIE CUITBI DBOJTIOIIMH BHIOB
no Y. JlapBuHy (BbICOKasI
WHTEHCHUBHOCTh Pa3MHOKCHUS
OpraHU3MOB, HACJIEACTBEHHAS
U3MEHUYUBOCTD, OOphOa

3a CylI€CTBOBAHUE, ECTECTBCHHBIN U
HCKYCCTBEHHBIN 0TOOD).
JemoHcTpauumn

[Toptper: Y. lapBuH.

Tabnuibl u cxembl: «Dopmbl OOPHOBI
3a cymiectBoBaHue, «Iloposs
rony6eit», «MHorooOpaszue
KYJIbTYPHBIX ()OPM KamyCThI»,
«ITopomapl TOMaNTHUX KUBOTHBIX Y,
«Cxema 00pa3oBaHUsI HOBBIX BUIOB
(mo Y. JlapBuny)», «Cxema
COOTHOIICHHMSI IBYDKYIITUX CHJT
IBOJTFOITU

PackpeiBath conepkaHue TEPMUHOB U
MOHSATHI: HACJIEACTBEHHOCTb,
M3MEHYMBOCTh, UCKYCCTBEHHBIN OTOOD,
O0opb0a 3a CylllecTBOBAHHUE,
€CTeCTBEHHBIN 0TOOP.

N3narath CyniHOCTh yYeHUS

Y. JlapBuHa 00 UCKYCCTBEHHOM OTOODE.
XapakTepu3oBaTh ABUKYIIUE CUIIBI
ABOJIFOIIUM BUJIOB 1O [[apBuny.
[IpuMeHsTh 3HaHUS O IBMXKYILUX CUIaX
ABOJIIOLIMM BUJIOB 110 JlapBUHY

U1l OOBSICHEHUSI MHOTOOOpa3us BUJIOB,
MOPO/JT IOMAIIHUX KUBOTHBIX U COPTOB
KYJBTYPHBIX PACTEHUU
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1.3 | ®opmuposanue 1 OdopmieHre CHHTETUYECKOM TEOpUHU PackpeiBaTh conepxaHue TEPMUHOB U
CUHTETUYECKOU spommonuu (CTD). HelitpanbHas MOHSTUI: TAPBUHU3M, MYTAllUH,
TEOPHUH IBOJIOLINHU Teopus 3BoIoIMH. COBpeMEeHHas MYyTallMOHHBIN MPOIECC.

ABOJIIOIIMOHHAS OUOJIOTHSL. OOBCHATH NPUUYMHBI KpH3UCA
3Ha4YeHUE 3BOIIOIMOHHON TEOPUH JTapBUHU3MA.
B (DOpMHPOBaHNH €CTECTBEHHO- O60CHOBBIBATH 3aKOHOMEPHOCTh
HAay4YHOM KapTUHBI MHUpA. TpaHcopMaIu JapBUHHA3MA
JemoHcTpanumn B CHHTETHUYECKYIO TEOPHUIO IBOJIOIINHI
IToptpetsi: C. C. YeTBEpUKOB, (CTD).
N. W. llImaneraysex, Jlx. Xosmneix, Wsnarats ocHoBHEIE nonoxenus CTD.
. K. bensies. OuenuBath Bkian I'. Jle @pusa,
Tabaunb! 1 cxeMbl: «OCHOBHBIE C. C. YerBepukosa,
MIOJIOKEHHS] CHHTETUYECKOU TEOPUH N. N. lImansraysena, /. K. bensiesa
ABOJTIOIIANY B (popmupoBanue CTD.
OuenuBath 3HaueHune CTI
B (hopMHpOBAHUN COBPEMECHHOM
€CTEeCTBEHHO-HAYUYHOU KapTUHBI MUPa
Nroro yacos o teme 4
2 Tema « Mukpo3BoIIOLUA U €€ pe3yabTaTbD)

2.1 | Dramsl 3 [Tonynsmust kak 3yieMeHTapHast PackpwiBath copepkaHue TEPMUHOB U
ABOJIIOLIUOHHOTO eauHuLa 3o, CoBpeMEHHbIE MOHSATHIN: MUKPO3BOJIIOLIUS,
npoIiecca: METO/IbI OLICHKH F€HETUYECKOTO MaKpO3BOJIIOIHMS, MyTallUH, TTOMYJISIINS,
MHUKPO3BOJIIOIUS U Pa3HO00pasusi U CTPYKTYPhI KOMOWHAIIUY T€HOB, TeHO(DOH/I,
MaKpO’BOJTIOIHSI. nonynsiui. Mismenenue reHodgonaa AJIEeMEHTapHOE HBOJIIOIIMOHHOE SIBJICHUE.
[Tonynsius — MOMYJIAIUU KaK AJIEMEHTAPHOE XapaxkTepu3oBaTh MUKPOIBOJIOIHIO KaK
AJIIEMEHTapHAas ABOJIIOLIMOHHOE SIBJIEHUE. 3aKOH ATl MOSIBJICHUS] TPUCIIOCOOJICHUIN 1

€IMHHUIIA DBOJIFOLNHU

ICHCTUYCCKOI'O PaBHOBCCHA

BI/II[006p330BaHI/I}I.
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JIx. Xapau, B. BaiinGepra.
JemoHCcTpauumn

Tabsuubl ¥ cxeMbl: «MyTauroHHas
U3MEHYUBOCTHY, «llonmyndannonHas
CTPYKTypa BHIa», «CXxema MpOsIBICHUS
3aKkoHa Xapau—BaitnOepray.
JlaGoparopHasi paGora

«BpIsIBIEHNE U3MEHYMBOCTH Y 0CO0O€i
OJIHOTO BUIA»

XapakTepu30BaTh NOIMYJISIIUIO KaK
AIIEMEHTAPHYIO €AUHUILY 3BOJIIOLIMH.
[lepeuncnaTs NpU3HAKU UACATBHON
HOIYJISIUK U OOBSICHATH YCIOBUSA
BBIIIOJIHEHHS 3aKOHA Xapau—
Baitn6epra.

[IpuMeHsATh UMEOIIHECS 3HAHUS

U1l OOBbSICHEHUS! IPUYKUH U3MEHUYUBOCTU
y oco0eli 0JJHOTO BHJIa

2.2

DneMeHTapHbIe
(baKkTOpbI HBOJTIOIIUU

OneMeHTapHbIe (PaKTOPHI (ABMKYLIUE
CHUJIBI) IBOJIIOIIMH. MyTarmoOHHBIN
npornecc. KomOunaTusHas
M3MEHYMBOCTD. [[peiid reHoB —
Clly4yaliHble HEHAPAaBJICHHbIE
W3MEHEHHMS 4acTOT aJIeNen

B nomyJsiusix. I ekt ocHoBaTesl.
Apgexm 6ymuvLiouH020 20pavluiKa.
CHudiceHue 2enemuyecko2o
PasHoobpasus: NPUYUHbL U CIeOCNEUS.
IIpossnenue s¢ppexma opetigha 2ernos
8 OONBUIUX U MATLIX NONYTIAYUSX.
Murpauuu. U30m4104s nomysisiuii:
reorpaduueckas (MpoCTpaHCTBEHHas ),
Ouosiornyeckas (penpoayKTUBHAs).
JdemoHcTpanuu

[optpertsi: C. C. YeTBEpHKOB,

2. Maiip.

PackpeiBath copepkaHue TEPMUHOB U
MOHSATUI: MyTallMOHHBIN IIPOLIECC,
KOMOMHATUBHASI U3MEHYUBOCTb,
MOMYJISIIIMOHHBIE BOJHBI, Tpeiid TeHOB,
MUTpaIU, U30JIS1IHs, Teorpaduueckas
(mpocTpaHCTBEHHAs) U3OJISIIHS,
Oounonoruyeckas (penpoyKTUBHAS)
u3oJisnus, 3¢ dhext ocHoBates, dPpdexT
OYTBUIOYHOTO TOPJIBIIIKA.
XapakTepu30BaTh AJIEMEHTAPHBIE
(bakTophl (ABMKYILIUE CUIIBI) SBOTIOLUU.
OuenuBatsh Bkian C. C. UeTrBepukona,
0. Maiipa B pa3BUTHE 3BOJIFOIIUOHHOTO
YUCHUS.

OOBICHATH MPUYUHBI HEHATIPABJICHHOTO
JNEVCTBUSA 3JIEMEHTAPHBIX
HBOJTFOIMOHHBIX (PaKTOPOB.

[IpuMeHsATh UMEIOIMECs 3HAHUS
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TabauIel U cxeMbl: «JIBHKYIIIHE CHITBI
SBOJIIOLUNY, « DKOJIOTHYECKas
V30U TIOMYJISILIUKA CEBAHCKOM
dopenny, «I"eorpaduueckast H3OIAIHS
JMCTBEHHUIIBI CHOUPCKOU 1
JIMCTBEHHUIIBI JaypPCKOD»,
«lTormynsiuMOHHBIE BOJTHBI YHUCIEHHOCTH
XHUIIHUKOB U JKEPTB»

O JIBIKYIIUX CUJIaX ABOJIOLUU
TU1s1 OOBSICHEHUSI IPUYKMH pa3HOOOpa3ust
reHodoH1a TOMYJISINN OJTHOTO BUIA

2.3

EctecTBennsbIit
oTbop —
HaIpAaBJISIOIIUN
(haKTOp IBOJIOIMHU

EcrectBenHsbIit oTOOp —
HaIpaBIISIONTUN (HaKTOP IBOITIOLIHH.
@OpMBbI €CTECTBEHHOT0 0TOOpA:
JBIDKYITAN, CTAOUITU3UPYIOIIHH,
pa3phIBaroOLUid (AU3PYIITUBHBIN).
ITonoBoit oT60p. Bo3HMKHOBEHUE 1
ABOJIIOIUS COIIMAJIBHOTO MTOBEICHUS
KUBOTHBIX.

JdemoHcTpanuu

Tabauie! ¥ cxeMbl: «CxemMa IeiCTBUA
€CTEeCTBEHHOTO 0TOOpay», «DopMbI
OOpBHOBI 32 CYIIECTBOBAHUEY,
«HIyCcTpUANIBHBINA MEJTAHU3MY,
«KuBbI€ MCKOTIAEMBIC)

PackppiBaTh copepkaHue TEPMUHOB H
MOHSATHUI: €CTECTBEHHBIN 0TOOD,
JABUKYIIANA 0TOOP, CTAOUITU3UPYIOIIUI
0TOOp, pa3phIBAIOIINNA OTOOP, MOJIOBOM
oTOOp.

XapakTepu3oBaTh €CTECTBEHHBIN 0TOOP
KaK JABUKYIIYIO U HAITPABJISIIOUTYIO CHITY
HBOJTIOIUH, €T0 (POPMBI.

Paznmuuate (opmMbl €CTECTBEHHOTO
0TOOpa B MOMYJISIIIUSX, PUBOIUTH
MIPUMEPHI ACHUCTBUS B TTOMYJISIIASIX
dhopM ecTecTBEHHOTO 0TOOpA.
OOBICHATH MPEMOCHUTKH TS IEHCTBUS
JBWKYIIEH U cCTa0M3upytromen Gopm
€CTECTBEHHOTO 0TOOpA.

CpaBHuBaTh (OPMBI €CTECTBEHHOTO
0TOOpa, JeNaTh BHIBOJbI HA OCHOBE
CpPaBHEHHUSI.
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[TprMeHsTh UMEIOIITUECS 3HAHUS

0 €CTECTBEHHOM OTOOpE

111 00BSICHEHUS TIPOIIECCOB,
MIPOUCXOISIIINX B MOMYJISINSAX BHIOB
OpPTraHNU3MOB

2.4

[Tpucnocob1eHHOCTD
OpraHMU3MOB Kak
pe3yabTar
MHUKPOIBOJIIOIUU

[Ipucnoco01eHHOCTh OPTraHU3MOB KaK
pe3ynbTaT MUKPO3BOJIIOLIUH.
Bo3HukHOBEHUE MPUCTIOCOOICHUN

y opranu3zmoB. ApomMop(o3bl U
uauoanantauuu. [Ipumepsl
MPUCIIOCOOJICHUHN Y OpTaHU3MOB:
Moposornueckue, Gru3n0IOrHuecKue,
OMOXMMHUYECKHE, IOBEICHYECKHE.
OTHOCUTENBHOCTb MPUCTIOCOOTIEHHOCTH
OpraHU3MOB.

JemoHcTpauun

TabauIbl U CXEMBL:
«IToxpoBUTENBCTBEHHAS OKpACKA
KUBOTHBIX», «IIpexynpexnaromas
OKpacka KUBOTHBIX,
«Du3noI0THYECKUE alanTalum,
«IIpucnocob1eHHOCTh OPraHU3MOB U
€€ OTHOCUTEIIbHOCTD.
Oo6opynoBanue: repbapun pacTeHUN;
KOJUIEKIIMM HACEKOMBIX; Uyuelia MTUIl U
3BEpEN C MpUMEpPaMHU Pa3IMYHbBIX
MPUCTIOCOOTICHUI.

PackpbIBaTh coiepxaHue TepMUHA
MPUCIIOCOOJIEHHOCTh OPTraHU3MOB
(amanranus), apomopdos,
UIN0A 1N TalHs.

[IpuBOANTH KOHKPETHBIC TPUMEPHI
MPUCTIOCOOJICHUI OPTaHU3MOB
(Mopdoiiornyeckue, GprU3n0JIOTHIECKUE,
OMOXUMHUYECKHE, TTOBEICHYCCKHE).
OOBIICHATH MEXaHU3M BO3HUKHOBEHUS
MPUCIIOCOOJICHUHN Y OPTaHU3MOB.
[IpuBoauTh MpUMeEpsI apoMop(H030B U
WJIN0AIANTANN Y PACTCHUN U
KUBOTHBIX.

OOBsICHATH poiIb apoMop(o30B

B OCBOCHHMH OpPTaHU3MaMH1 HOBBIX CPE/T
oOuTaHusI.

OOBSICHATB POJTh UINOATANTTAIIHHA

B MPUCIIOCOOJICHUU OPTaHU3MOB

K KOHKPETHBIM YCJIOBHUSM CPEJIbI.
JIoKa3bpIBaTh OTHOCUTEIIBHBIN XapaKTep
MPUCTIOCOOJICHHOCTH U TIPUBOIUTH
MPUMEPHI OTHOCUTEIHHOCTH aJaNTaIUH.
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JlabopaTtopHasi padora
«IIpucnocobneHust Opranu3MoB U UX
OTHOCHTEJIbHAS 1IEJIECO00Pa3HOCThY.
JlabopaTtopHnas padora

«M3yuenue apoMopo30B u
UIMOAQJAITAllMi Y PACTCHUH U
KUBOTHBIX»

PackpbIBaTh 3HaUYECHUE ABUKYIIUX CHJT
ABOJIFOLMU B (DOPMUPOBAHUU
MPUCIIOCOOJICHUI

2.5

Bun, ero xpurepuu u
CTPYKTypa

Bupn, ero kputepuu u CTpykTypa.
JdemoHcTpanuu

Tabnuub! u cxembl: «Kpurepuu Bugan,
«Bunpl-gBoitHuKN», «CTpyKTypa Buaa
B IIPUPOJIEY.

Oo6opynoBanme: repbapuu pacTeHUM;
KOJUICKIIMM HACEKOMBIX; Uyuesia MTUIl U
3BE€pEU pa3HbIX BUJIOB.
JlabopaTopHasi padota

«CpaBHEHME BUJIOB

110 MOP(OJIOTHUECKOMY KPUTEPUIOH

PackpbiBaTh copiep:kaHrue TEPMUHOB U
TIOHSATHUH: B, KpUTEPUH BUJIA,
noIuMopdU3M, BUJIbI-IBOMHUKH, apeall,
AKOJIOTHYECKAs HUIIA, OIS,
BHJIOBOM KapUOTHUIT, KOCMOTIOJIUTHI,
SHAEMUKHU, TTOABUIBI, IKOTHIIHI.
XapakTepru3oBaTh KPUTCPUU BH]IA
(MopdostornYecKuii, reHeTUIECKUH,
OMOXUMUYECKUN, TEOrpaPUIECKUH,
AKOJIOTHYECKUM, OMOXUMHUYECKHUI).
OOBsICHATH HEOOXOAUMOCTD
WCITOJIb30BaHUS BCEH COBOKYITHOCTH
KPUTEPHUEB JIJIsl OTIPEACIICHUS BUIOBOM
MPUHAICKHOCTH OpPTraHu3Ma.
ITepeuncnsaTb OCHOBHBIE
BHYTPHUBHUIOBBIC TPYTIITUPOBKH.
OOBSICHATH MPUYUHBI CYIICCTBOBAHUS
MOHO- ¥ TIOJIUTUTTUYECKUX BUOB.
CpaBHUBATH BUIBI 110
MOP(}OIOrHUECKOMY KPUTEPHUIO
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2.6

BunoobOpa3zoBanue Kak
pe3yybTar
MUKPOIBOJTFOITUH.
CBs3b
MHUKPOSBOJIFOIIUH U
SIIUIEMHUOIOTUU

BunoobpaszoBanue kak pe3yabTaT
MUKpO3BOIIOIUH. M30msmus —
KJTIt0ueBOM (hakTOp BU1000pa30BaAHMSL.
[Tytu 1 cnoco6b1 BuI000Opa30BaHUS:
ajuronaTpudeckoe (reorpaguieckoe),
CUMITATPUYECKOE (IKOJIOTUYECKOE),
«MTHOBEHHOE» (TIOJIATIIION TH3AITHS,
rubpuauzanus). JuTensHOCTh
HBOJIIOIIMOHHBIX MPOIIECCOB.
Mexanu3mbl (HOPMUPOBAHUS
OMOJIOrMYECKOro pa3sHO00pasusl.
Ponb 3BosIOLIMOHHON OHOT0THH

B pa3paboTKe HAYYHBIX METOJIOB
coXpaHeHus1 OMopa3HO0Opa3usl.
MuUKpO3BOJIIOLINS U KOIBOJIOLIUS
Tapa3uToOB M UX X0351eB. MEeXaHU3MBI
(bopMHUpPOBaHUS YCTONIMBOCTH

K aHTHOMOTHUKAM U CITIOCOOBI OOPHOBI
C Heu.

JdemoHcTpanuu

Tabnuibl u cxembl: «CriocoObt
BUJ1000pazoBaHusy, «I eorpadguyeckoe
BUI000pa30BaHuEe TPEX BHUJIOB
JTaHIBIIEH», « IKOTOTHIECKOe
BUI000pa30BaHNE BUIOB CHHUID,
«ITommmnonae! pacrenuin», «KamyctHo-
pEeAeUHbIN THOPUIY.

PackpriBath copepkaHne TEPMUHOB U
MOHSATHUH: BUA000pa30BaHUE, N3OSN,
KODBOJIIOITH.

XapakTepru3oBaTh BUI000pa30BaHUC
KaK pe3yJbTaT MUKPOIBOJIIOIUH.
OOBICHATH POJIb UOJISILIUN

B 00pa30BaHUU HOBBIX BUJIOB.
XapakTepu3oBaTh pa3IuyHbIe CIIOCOOBI
BUJ1I000pa30BaHus (aJUI0NATPUIECKOE,
CUMIIATPUYECKOE).

[IpuBOANTH KOHKPETHBIC TPUMEPHI
BHJIOB, 00Pa30BaBITUXCS PA3THIHBIMH
crnoco0amu.

[IpumeHsTh 3HaHUS CIOCOOOB
BHJI000pa30BaHMs JIJIs1 OO BSICHEHUS
MPUYMH MHOTOOOpa3usi BUJIOB.
OOBsICHATH BOBHUKHOBEHHE
YCTOMYMBOCTH MATOT€HOB

K aHTUOMOTHKAM
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Oo6opynoBanme: repdapun pacTeHH
OJM3KUX BUA0B, 00Pa30BaBIINXCS
Pa3IMYHBIMU CIOCO0AMHU

Htoro yacoB no teme 14
3 Tema « Makpo3BoJIIOLMS U €€ Pe3yJbTaThI»
3.1 | MakposBoTioIHs. 1 Mertoabl n3ydeHHs: MaKpOIBOJIIOLIHAH. PackpeiBath conep:xkaHue TEPMUHOB U
[TaneonTONIOTMUECKUE [TammeoHTONOrNYECKUE METOBI ITOHSATHN: MAaKPOIBOJIOLIMS
METO/Ibl U3YUCHUS u3ydeHus 3Bosronuu. [lepexonnsie (puitorenes), nepexoHbie HOPMBI,
HBOJIIOLIAH (GopMbI U GUIOTEHETUYECKUE PSIAbI (uUIOreHeTuYECKUe PAbI,
OpPraHU3MOB. [IAJICOHTOJIOT UL
JdemoHcTpauumn XapakTepu30BaTh MAKPOIBOIIOLMIO KAK
TabJauIbl U CXEMBI: HaJBHUJIOBYIO 3BOJIOLMIO 00pa30BaHUs
«DUIIOTeHETUYECKU I P JIOLIAIN», KPYIHBIX TAKCOHOMUYECKUX €JINHUII.
«ApXeonTepuKcy, «3Bepo3yonie OOBACHATH 3HAUCHHUE
amepby, «Crerouedansy, MaJEOHTOJIOTMYECKUX UCCIIET0BAHUM
«Punnoputen, «CeMeHHbIE 11 TIOJTy4eHusl (DaKTOB HBOJIIOLIUU
NANOPOTHUKW. OpraHU3MOB.
OOopynoBaHHe: KOJUIEKIUH, [TpuBOAUTH MPUMEPHI OPTaHNU3MOB,
repOapuu, MyJISKM HCKOITAEMBIX OTHOCALIMXCS K NEPEXOIHBIM (hOpMaM.
OCTATKOB OPraHU3MOB HasbiBaTh rpymnmbsl OpraHu3MoB,
JUTsI KOTOPBIX BOCCTAHOBJICHBI
(buIoreHeTUYECKUE PSIbI.
CpaBHUBATH NPOLIECCHI
MaKpO3BOJIFOLIUU U MUKPO3BOIIOLAN
3.2 | buoreorpaduueckue 1 buoreorpaduueckue Mmeroabl u3ydenusi | PackpbiBath cojepkaHue TEPMUHOB U
METO/IbI U3yUYEHUS sBositonnu. CpaBHeHHE (DIOPBI U HNOHSATUN: Ororeorpadusi, SHAEMUKH,
IBOJIFOLIUU (ayHbI MATEPUKOB U OCTPOBOB. PEJHKTHI.
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buoreorpaduueckue obmactu 3emiu.
Buapi-sHIEMHUKH U pETTUKTEHI.
JdemoHCcTpauumn

TabauIbl U CXEMBL:
«buoreorpaduueckue 30HbI 3eMIIN»,
«/pei( KOHTUHEHTOBY», «PETUKTBDY.
Oo6opynoBanme: repOapuu; KOJJICKIIUH
HACEKOMBIX

OO00CHOBBIBATh 3HAYEHUE
ouoreorpaduu 11 U3YICHUSI
HBOJTIOIIUU OPTaHU3MOB.

[lepeuncnars Ouoreorpaduyeckue
oOnacTu 3eMJid U OOBSICHATD MPUUNHBI
WX BBIJICIICHUSI.

CpaBHuBath ¢iopy u dhayHy MaTEPUKOB
1 OCTPOBOB, PACTCHHSI M )KUBOTHBIX
pa3HbIX Ouoreorpaguueckux ooIacTe.
[IpuBOAUTH MPUMEPHI PEITUKTOBBIX
OpraHU3MOB, BUJIOB-IHICMHUKOB.
OOBSICHATH MPUYUHBI COXPAHEHUS
BHJIOB DHIEMHUKOB U (OKHUBBIX
MCKOIIa€MBbIX»

3.3

DMOPUOTOTUUECKUE U
CpPaBHUTEIHHO-
MopdoornuecKue
METO/IbI U3YICHUS
HBOJTIOIUHU

OMOpPHOJIOTMYECKUE U CPABHUTENIBHO-
MOPGOJOTHYECKUE METOIbI U3YyUCHHUS
HBOIIIONINHU. | eHeTHYeCKrue MEXaHU3MbI
HBOJIIOIIMY OHTOTEHE3a U MOSBICHUS
HBOJIFOLIMOHHBIX HOBUIECTB.
["'oMosioruyHbIe U aHATIOTUYHbBIE
oprassl. PyaiumeHTapHbie opraisl U
aTaBU3Mbl. MOJIEKYIISAPHO-
TreHeTUYECKUEe, ONOXUMUYECKUE
MaTeMaTHYECKHUEe METObI H3yUCHUS
HBOJIIOLIMU. [ 'OMOJIOTHYHBIE TE€HBI.
CoBpeMeHHbIE METO/IbI IOCTPOCHUS
(UIOreHeTHYECKUX 1EPEBHEB.

PackpeiBaTh copepkaHne TEPMUHOB U
MOHATUI: AIMOpuUoNorus, Mmopdoiorus,
TOMOJIOTUYHBIC U aHAJIOTUYHBIE OPTAHBI,
PYIUMEHTHI, aTABU3MBI, OMOXUMUYECKas
TOMOJIOT U

XapakTepu3oBaTh SIMOPHOIOTHUECKHE,
CPaBHUTEIBHO-MOP(POJIOTHUECKHE,
MOJIEKYJISIPHO-TEHETHUECKUE,
OMOXMMHUYECKHEe, MAaTEMAaTHIECKHE
METO/IbI U3YUCHHSI IBOJIOIUH.
OOBsICHATH 3HAYCHUE YMOPHUOJIOTHH,
CpaBHUTEIBHOU MOP(DOIOTrHH,
MOJIEKYJISIPHOM T€HEeTUKHU, OMOXUMUH,
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XPpOMOCOMHBIE MyTallMU ¥ BOJIIOIHUS
T'C€HOMOB.

JdemoHCcTpauumn

[Toptpersr: K. M. bap,

A. O. Kosanesckuii, ®@. Mromiep,

9. I'ekkens.

Tabymibl 1 cxeMbl: «HadanpHbIe
CTaJuy YMOPUOHATBLHOTO Pa3BUTHS
IMO3BOHOYHBIX JKMBOTHBIX),
«["OMONOTHYHBIC M aHAJTOTUYHBIC
opraHby, «PyaIuMEHTBI», « ATaBU3MBI»,
«XpPOMOCOMHBIE HA0OOPHI YEJIOBEKA U
IITAMIIaH3E.

O0opyaoBanme: KOJUICKIINH,
repoapun, MyJISKM TOMOJIOTHYHBIX,
AQHAJIOTUYHBIX, PYAUMEHTAPHBIX
OpraHoB U aTaBU3MOB

OMonHGOPMATHKH JIJISI U3YUCHUS
ABOJIIOIIMU OPTaHU3MOB.

OuenuBath Bki1ag A. O. Kosajgesckoro
B Pa3BUTHUE ABOJIOIMOHHOTO YUEHHUS.
OnuchIBaTh TECHETUYECKUE MEXAHU3MBI
ABOJIIOLIMM OHTOTEHE3a U MOSIBJICHUS
ABOJIIOLIMOHHBIX HOBLIECTB.

[IpuBOIUTH MPUMEPHI ATABU3MOB U
PYAMMEHTAPHBIX OPTAHOB Y PA3JIUYHBIX
OpPTraHU3MOB U OOBSICHATH IPUUUHBI UX
MOSIBJICHHUSL.

[IpuBOIUTH MPUMEPHI TOMOJIOTUYHBIX U
aHAJIOTUYHBIX OPTaHOB.

CpaBHUBATH CTPOEHUE OPTAHOB

y OpraHu3MOB Pa3HBIX
CUCTEMATUYECKHUX TPYIIIL.

[IpuBOAUTH IPUMEPHI OMOXUMUYECKOIN
Y TEHHOU TOMOJIOTHH.

OueHuBath 3HaU€HHE OMOUH(POPMATUKH
JUISL U3YYE€HUS 3aKOHOMEPHOCTEN
ABOJIIOLINU

3.4

OO01ume
3aKOHOMEPHOCTHU
ABOJIIOLIUU

OO61ue 3aKOHOMEPHOCTH (TIpaBuUJIa)
ABONIOLUU. [Ipunyun cmeHvl hyHKYuULlL.
HeoGpaTumMocTh 3BOTIOIUH.
AnanTuBHasg paavanus.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIUU.
JdeMoHcTpanuu

PackpbiBaTh cofiep:kaHue TEPMUHOB U
HNOHSTUN: cMeHa (YHKIIUI OpraHoB,
HEOOPATUMOCTH IBOJIIOIMH, aJalITUBHAS
paauarusi, HepaBHOMEPHOCTb TEMIIOB
HBOJIFOLIMH, YEPEJOBAHUE ITIaBHBIX
HaIIpaBJICHUHN 3BOJIIOLIMH.
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Tabauusl 1 cxembl: «I 1aBHBIE
HaIpaBJIeHUS 3BOIOLUNY, «O01mue
3aKOHOMEPHOCTHU 3BOJIFOLIHIY

AHanu3upoBaTh NPUYUHBI YEPEIOBAHUS
IJIaBHBIX HAMPABICHUNA 3BOIOLUU.
[IpuBOANTH MPUMEPHI IPOUCXOKIACHUS
OpraHU3MOB OT
HECIEUNaIU3UPOBAHHBIX MTPEAKOB U UX
IIPOTPECCUPYIOLIEH CIIEHNATIN3ALINH.
OOBSICHATH NPUYMHBI HEPABHOMEPHOCTHU
TEMIIOB BOJIFOLIUY.

[IpuBOINTH TPUMEPHI AJAIITUBHON
paauanuu y OpraHu3MoB.

OOBICHATH IPUYMHBI HEOOPATUMOCTH
HBOJIIOLIUU

HToro yacoB 1o Teme 6
4 | Tema «IIpoucxo:kaeHue u pa3BuTue ;KM3HU HA 3eMiie»
4.1 | I'umote3sl 2 Hayunbie runoTessl MpOUCXOKICHUS PackpsiBaTh conepxanne TEPMUHOB U

BO3HUKHOBEHUS KU3HUA
Ha 3emiie

KU3HU Ha 3emiie. AOUOTeHe3 u
nancnepmus. Jlonaydnsie
peACTaBICHUSI O 3aPOKIACHUU KU3ZHU
(xpearmmonnsm). I'unoresa
MIOCTOSTHHOT'O CaMO3apOKICHUS KU3HU
U €€ onpoBepkeHue onbiTamu @. Penu,
JI. Cnasnanuanw, JI. ITactepa.
[TpoucxoxaeHue KU3Hu U
acTpoOHOJIOTHS.

JdemoHcTpanuun

[Moptpetsbi: @. Penu, JI. Cniannanuanu,

JI. ITacrep.

MOHATHUHN: KpEallnOHU3M, BUTAJI3M,
MaHcrnepmusi, abuoreHes.

W3naraTh Hay4HBIC TUTIOTE3bI U TEOPUHN
MIPOUCXOKJICHUS KU3HU Ha 3emIIe.
OnenmBath Bkiajg @. Pequ,

JI. Cnannanuanw, JI. [Tactepa

B (hopMUPOBaHNME HAYYHBIX B3TJISI0B
Ha TIPOUCXOXK/ICHUE KU3HUA Ha 3eMIIe.
[lepeuncraTh cTaauu pa3BUTHS KU3HA
Ha 3emJie, COTJIacHO TEOPUHU OMOII0A3a
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Tabauip! 1 cxeMbl: «CxeMa oIbITa
®. Pequ», «Cxema onbita JI. ITacTepa
10 U3YYCHUIO CaMO3apOXKICHUS
YKU3HI

4.2

OCHOBHBIE dTaIbI
HEOPTaHUYECKOU
HBOJIIOLIMU

OCHOBHBIE ATaIlbl HEOPraHUYECKOU
sBoJironnd. [Inanerapnas
(reosioruyeckast) IBOJIOLIHS.
XuMuueckast DBOJIIOIHA. AOMOreHHBIN
CHUHTE3 OPraHUYECKUX BEIIECTB

u3 Heopranndeckux. OnsiT C. Muinepa
u I'. FOpu. O6pa3zoBanue noauMepon
n3 moHomepoB. KoaneparHas
runoteza A.1. OnapuHa, runoresa
nepBuuHOro OynboHa JIk. Xosaelina,
reHetuyeckas runoresa ['. Ménnepa.
Pu6o3umsi (T. Yek) u runoresa
«vupa PHK» V. I'mnbepra.
dopMupoBaHue MEMOpPaH U
BO3HUKHOBEHUE MPOTOKIIETKH.
JdemoHcTpanuu

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

A. N. Onapun, JIx. XonjaeiH,

I'. Mémnep.

Tabmauibl u cxembl: «Cxema ombITa
C. Munnepa, I'. FOpu», «9Tansl
HEOPraHUYECKOU 3BOJIFOLIAM.

PackpriBaTh copepxkaHue TEPMUHOB U
MOHSATUM: T€0JIOTUYECKask SBOJIOLIUS,
XUMHUYECKasi BOJIOLMS, A0MOTCHHBIM
CUHTE3, IepBUYHAas aTMocdepa,
KOallepBaTHBIE KaIlJiu, puO03UMBI,
MPOOHOHTHI.

XapakTepu3oBaTh OCHOBHBIE 3TAIIbI
XUMHYECKOUN 3BOIOLINH.

HaszpiBaTh XMMHUYECKHN COCTAB
nepBUYHON aTMochepbl 3eMIIu.
OuennBath Bknaa C. Muepa,

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

B (popMHpOBaHUE HAYYHBIX B3IJISIIOB
Ha MIPOUCXOXKIECHUE KU3HU Ha 3emIie.
OnuceIBaTh yCIOBUS, HEOOXOAUMbBIC
JUTST aOMOTE€HHOr0 CUHTE3a
OPraHUYECKUX COCITMHCHUU.
ITpuBOAUTE IPUMEPHI MOJIEKYII,

Yy KOTOPBIX BO3HUKJIIU MTPOIIECCHI
T€HETUYECKOr0 KOMUPOBAHUS U
(dhepMeHTaTUBHASI AKTUBHOCT.
OO00CHOBBIBATh HEBO3MOKHOCTh
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BupryanbHas 1abopaTopHasi padora
«MopnennpoBanue onbITOB Muiuiepa—
FOpu no n3ydeHnto abuoreHHoro
CHUHTE3a OPraHUYECKUX COCTMHEHUN

B MIEpBUYHON aTMochepe»

MMOBTOPHOT'O BOZHUKHOBEHUS )KMU3HU Ha
3emiie

4.3 | Uctopus 3emiu u Hctopust 3emiin 1 METOIbI €€ PackpbiBaTh copepxaHie TEPMUHOB U
METO/IbI €€ U3yUYECHUS n3ydeHus. Mickonaemble OpraHM4eCKUE | MOHSATHI: T€OXPOHOIOTHS
octaTku. ['eoxpononorus u €€ MeToApl. | (OTHOCHUTENIbHAS, A0COJIFOTHAS ),
OtHocuTenbHas U a0COIOTHAS OKaMEHEJIOCTH, METO/IbI
reoxponosiorus. ['eoxponosorudeckass | reoXpoHOJOTHH, T€0OXPOHOJIOTHYeCKast
1IKaja: S0HBbI, 3PbI, IEPUOJIBL, SIIOXU. 1IKaja: 30HbI, Pbl, IEPUOJIbI, STIOXHU.
JdemMoHcTpanumn XapakTepu30BaTh METObI U3YUCHUS
TaGauITel U CXEMBI: HMCTOPUM 3EMIIU.
«I'eoxpoHOIOTHYECKAS IKATIA. ITepeuncnsath pa3aesnbl
Oo6opynoBanue: KOJJICKIIUU r€OXPOHOJIOTHYECKOM IITKAJIBI.
OKaMEHEJIOCTEH, TTOJIE3HBIX O1ieHMBAaTh 3HAYCHUE UCKOMAaEMbIX
HCKOTIA€MbIX; MYJISKM OpPraHUYE€CKUX OCTATKOB JIJIsl U3yYEHHUSI UCTOPUH
OCTaTKOB OPTaHU3MOB. pa3BUTHS )KU3HU HA 3eMIJIE.
JlabopaTopHasi padora OOBICHATH XapaKTep pacupeeneHus
«3ydeHue 1 OnMcaHue NCKOMaeMbIX HMCKOMAeMbIX OCTATKOB B 3€MHOU KOPE.
OCTAaTKOB JPEBHUX OPraHU3MOB) CpaBHUBATH METOABI A0COTIOTHOU U
OTHOCHUTEIIbHOM T€OXPOHOJIOTUU
4.4 | HauanbHbI€ dTAIbI HauanbHble 3Tansl opraHnuecKkon PackpsiBaTh coqiepkaHe TEPMUHOB U

OpPraHUYECKOMN
ABOJIIOIIUU

sBositonnu. [losiBnenue u 3BorOIuUs
MIEPBBIX KJIETOK. DBOJIOIHS
meTabonu3ma. Bo3HHKHOBEHUE NTEPBBIX
skocucteM. CoBpeMEeHHbIE MUKPOOHBIE

ITOHSATHN: «ITOCTIEAHUN YHUBEPCAIbHBIN
oO1Iui Ipe10K», OJTHOKIJIETOUYHbIE
OpraHU3MBbl, IPOKAPUOTHI, JYKAPUOTBHIL,
CUMOUOTeHE3.
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OMOTUIEHKH KaK aHaJIOT TIEPBBIX

Ha 3emiie coobmiecTB. CTpOMATOIHUTHI.
[IpokapHrOThI ¥ 3YKapUOTHI.
[IpoucxoxaeHne 3ykapuoT
(cumOuoreHes3). DBOJIIOIIMOHHOE
IPOUCXOXK]IEHUE BUPYCOB.
JdemoHcTpanuu

Tabauiel u cxeMmbl: «HavanbHbIe 3TaMbI
OpraHU4ecKoil aBosonnm», «Cxema
00pa3oBaHUsI SYKapUOT MMyTEM
cumbuorenesa», « CTpoeHHE BUPYCa»

XapakTepnu3oBaTh HAYAJIbHBIE ATAIIbI
OPTraHUYECKOM HBOJIIOIUH.

[IpuBoauTH MpUMEPHI apoMOp(HO30B
MIEPBBIX OJTHOKJIETOYHBIX OPTraHU3MOB.
XapakTepu3oBaTh OCHOBHBIE
MTOJIOKEHHUS U JI0KA3aTENIbCTBA TMIIOTE3bI
cUMOMOreHes3a.

JloKka3bIBaTh MOJTyaBTOHOMHOCTb
MUTOXOHAPHUN U TUIACTUI, UX
MIPOUCXOKICHHUE OT MPOKAPUOTUUECKUX
KJIETOK.

JlenaThb BBIBOJIbI O 3HAUCHUU
BO3HMKHOBEHUS (POTOCUHTE3A,
dhopmupoBaHus sipa ISl JadTbHEUIIETOo
Pa3BUTHUS )KU3HU HA 3eMJIE.
XapakTepu30BaTh TMIIOTE3bI
MIPOUCXOK/ICHUSI BUPYCOB

4.5

DBOJIIOIUS DYKAPUOT

[Ipoucxox1eHne MHOTOKJIETOYHBIX
OpraHu3mMoB. Bo3HUKHOBEHUNE
OCHOBHBIX TPYIII MHOTOKJIETOYHBIX
OpPraHU3MOB.

JdemoHcTpanuu

[loptpet: . 1. MeyHUKOB.

Tabnuiel u cxeMbl: «HavanbHbIE 3TAIbI
OpraHuyecKkoil 3Bononumny», «Crucrema
YKUBOW MPUPOIBD»

PackpwiBaTh coep>kaHre TEPMUHOB U
MOHSTHIA: TPOKAPUOTHI, SYKAPHOTHI,
MHOTOKJIETOYHOCTb, CIICIIHATH3aLHS
KJICTOK, BUPYCHI.

XapakTepHu30BaTh MPOUCXOKICHHUE
MHOTOKJICTOYHBIX OpPTraHU3MOB.
CpaBHUBaTH 0COOCHHOCTH
YKAPUOTHUECKUX U TPOKAPHOTUICCKUX
OpPTraHHU3MOB.

HaspiBaTh 0cHOBHBIE apoMOp(}HO3bI
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DYKapuOT U OLICHUBATH UX 3HAYECHUE IS
JAJTbHEUILEr0 Pa3BUTHS )KU3HU

4.6 | OCHOBHBIE 3TAIllbI OCHOBHBIE 3TaIlbl YBOJIIOLMY BBICIINX | PacKpbIBaTh conepKaHuEe TEPMUHOB U
HBOJTIOIUU pactennii. OCHOBHbBIE apOMOP(HO3BI MOHSITUNA: BOAOPOCTH, PUHUODUTHI,
pacTUTENBLHOTO MUPa pacTeHuid. BbIxoa pacTeHuii Ha Cylly. | MXH, HallOPOTHUKOOOpa3HbIE, CEMEHHBIE

[losiBIEeHHE CIOPOBBIX PACTEHUIN U NAIOPOTHUKH, TOJIOCEMEHHBIE,
3aBoeBaHue UMU cymn. CeMeHHbIE MOKPBITOCEMEHHBIE, OecTionoe
pactenus. [IpoucxoxieHne IBETKOBBIX | MOKOJIEHUE (CIIOPO(UT), OJIOBOE
pacTeHU. nokoJjieHue (ramerodur).
JleMoOHCTpanun [lepeunciiATb OCHOBHBIE TaIlbl
TaOauisl ¥ cxembl: «KApoMOp(o3bI ABOJIFOLIMU PACTUTEILHOIO MHUPA.
pacteHui», «Punnoursy, HasbiBaTb 0CHOBHBIE apoMOP(HO3bI
«OIHOKJIETOYHBIE BOJOPOCIINY, pacTeHU! U OLICHUBATh UX
«MHOTOKJIETOYHBIE BOAOPOCIN, HBOJIIOLIMOHHOE 3HAYEHUE.
«Mxn», «IlamopoTHUKNY, CpaBHUBaTh 0COOEHHOCTU CTPOEHUS
«I'omoceMeHHBbIe pacTeHus», «Opranbl | paCTEHHI pa3HBIX OT/EIOB
LIBETKOBBIX PACTCHUI.
Oo6opynoBanme: repObapuu pacTeHun
Pa3IMYHBIX OTIEJIOB.
IpakTnueckas padora
«M3yueHne 0coOOEHHOCTEHN CTPOEHUS
pPACTEHUH PA3HBIX OTIECIOBY

4.7 | OCHOBHBIE dTaIbI OcCHOBHBIE 3TaIlbl BOJIIOLINH PackpbiBaTh cofiep:kaHue TEPMUHOB U

9BOJIIOIIUH JKHBOTHOTO
MUpa

AKUBOTHOTO MHpa. OCHOBHBIE
apomMopdo3bl )KUBOTHBIX. BeH icKas
¢dayna. KemOpuiickuii B3pbIB —
MIOSIBJICHE COBPEMEHHBIX TUTIOB.

MOHSTUI: POCTEUIINE, TIIACTUHYATHIE,
KUIIEYHOIIOJOCTHBIE, TNIOCKUE YEPBH,
YJICHUCTOHOTHE, PbIObI, 36MHOBOHBIE,
MIPECMBIKAOIINAECS, IITULLBI,
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[TepBbie XOp/10BBIC )KUBOTHBIE. JKU3HB
B BOJIC. DBOJIONHS TO3BOHOYHBIX.
[Tpoucxoxnenne ampuoOuii u
pentunui. [Ipoucxoxaenne
MJIeKONUTAaOmKX U nTull. [IpuHuun
KIIroueBoro apomopdoza. OcBoeHwme
OECII03BOHOYHBIMH M II03BOHOYHBIMH
KUBOTHBIMHU CYIIIH.

JdemoHcTpauumn

Tabuuibl 1 cxeMmbl: «Cxema pa3BUTHS
YKUBOTHOT'O MHUPa», «ApoMopdo3bl
JKUBOTHBIX», «[IpocTreimuey,
«Kumieunonosoctaeien, «Ilnockue
yepBu», «YsieHuCTOHOTHEY, «PBIOBIY,
«3eMHOBOJIHEICY,
«ITpecmbikaromuecs», « I ITuubn,
«MJEeKOIIUTAIOIINE .
O0opynoBaHue: KOUIEKIIUU
HAaCEKOMBIX; BJIAKHBIC MpenapaThbl

KUBOTHBIX; PAKOBUHBI MOJUIFOCKOB;
KOJUICKIIMM UTJIOKOXKHUX; CKEJICThI
MO3BOHOYHBIX )KUBOTHBIX; Uyuesia ITUIL
Y 3BEPEU.

IpakTnueckas padora

«M3ydenne 0coOEHHOCTEN CTPOCHUS
MMO3BOHOYHBIX KMBOTHBIX)

MJIEKOIHUTAIOIINE, SKTOAEPMA,
DHTOAEPMA, ME30EPMA, IBYCTOPOHHSS
CUMMETPHUS, TEIUIOKPOBHOCTD.
[lepeunciiATh OCHOBHBIE ATAIbI
HBOJIFOLIMH )KMBOTHOT'O MHPA.
Ha3zpiBaTh OCHOBHBIE IIpEaJanTalllH,
CIIOCOOCTBOBABILIKE BBIXOY )KUBOTHBIX
Ha CyIly.

OueHnBaTh 3HAYEHUE PA3BUTHUA
HEPBHON CUCTEMBI JUIs IPUCIIOCOOIEHUS
YKUBOTHBIX K YCJIIOBHSIM OKpPYXarolen
Cpelbl.

OOBICHATH NPUYUHBI HIBOJTFOLIUOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO,
NTHUL, MIIEKOTTUTAIOIINX
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4.8

Pa3Butue xxn3au
Ha 3emiie

PazBuTHe XU3HU Ha 3emiie 1O 3paM U
IepUOJaM: apXxeu, MPoOTEPO30H,
I1aJIC030M, Me3030i, KalitHO30M. O0mas
XapaKTEpHUCTHKA KJIUMaTa 1
reoJIornyeckux npoueccos. [losBnenune
Y PACLBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3zoBaHue: €ero yciaoBus U
BIIMSIHUE HA Ta30BbIH COCTaB
aTMocdepsl.

MaccoBbie BBIMUPaHUS —
AKOJIOTUYECKHE KPU3UCHI MPOIILIOTO.
[IpuuuHbI U CIEACTBUS MacCCOBBIX
BbIMHUpaHHil. COBPEMEHHBI
AKOJIOTMYECKNN KPU3HUC, €TO
ocobennoctH. [Ipobiema coxpaneHus
O0ropazHooOpasus Ha 3eMIie.
JemoHcTpauumn

Tabuuubl u cxembl: «Pa3Butue xu3HU
B apXEUCKOU 3pe», «Pa3zButue xu3Hu
B IIPOTEPO30UCKOM 3pe», «PazButne
YKA3HU B TIAJICO30MCKOU 3pe»,
«Pa3BUTHE KU3HU B ME3030MCKOM dPER,
«Pa3BuTHE KU3HU B KAWHO30MCKOM
ape»

PackpsIBaTh cojiep:kaHue TEPMUHOB U
MIOHSATUM: apXel, apxeOaKTepuH,
[IMaHOOAKTEPHH, IPOTEPO3OH,
nanaeo3ou, KeMOpHil, OpJOBUK, CHITYD,
JIeBOH, KapOoH, rnepmb, [Tanres, Teruc,
TPUIIOOUTHI, pPUHHUO(DUTHI,
PAKOCKOPIHOHBI, TAHIIUPHBIE PHIOHI,
KOTHJIO3aBPbl, M€3030M, [ OH/1BaHa,
JlaBpa3zus, Tpuac, 1opa, MeJ, XBOWHBIE,
TUHKTOBbIE, CATOBHUKOBBIE,
O€JIEeMHUTBI, aMMOHHTBI, TUHO3ABPHI,
apXEONTEPHUKC, TOKPBITOCEMEHHBIE,
KalHO30M, NajJeoreH, HEOreH,
AHTPOIIOTE€H, MACCOBOE BEIMUPAHUE.
XapakTepu3oBaTh Pa3BUTUE KU3HU
Ha 3eMJI€ 0 3paM U MEPUOJIaM.
YcranaBnuBaTh 3aBUCUMOCTh MEXKY
reOJIOTMYECKUMU MPOLIECCAMH,
M3MEHEHHSIMU KJIUMaTa v MpoLeccamMmu
B JKMBOM TIPUPO/IE.

OOBSACHITH TPUYMHBI pacIIBETa
CUCTEMATUYECKUX TPy OPraHU3MOB
B PA3JIMYHBIE SPbI U IEPUOIBI.
AHaIU3UPOBATh IPUUYUHBI U CIIEICTBUS
MAaCCOBBIX BBIMUPAHUU.

HaspiBaTh 0cHOBHBIE apoMOp(}HO3bI
PACTEHHI U JKUBOTHBIX.
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[TpuBOIUTH IPUMEPHI TIEPEXOTHBIX
¢dbopM OpraHU3MOB.
AHaMM3UPOBATH IMTyTH PEIICHUS
pOOJIEMBI COXPAHEHHUS
O6uropazHoobOpasus Ha 3emiie

4.9

COBpCMCHHa}I CHUCTCMa
OpraHrM4YCCKOro Mmmpa

CoBpemeHHas cCUCTEMa OPTaHUYECKOTO
mupa. [IpuHune kaaccudukanmm
opranu3mMoB. OCHOBHBIE

CUCTCMATHYCCKHUC I'PYIIIIBI OPTaHU3MOB.

JdemoHcTpauumn
Tabsuubl u cxembl: «CoBpeMeHHas
cucTeMa OpraHu4ecKoro MUpa»

PackpeiBaTh coep>kaHne TEPMUHOB U
MOHATUHN: OaKTEPUH, APXEH, BHICIIINE
pacTeHus, 3eJIEHBIE BOIOPOCIIH,
OarpsiHku, Oypble BOJIOPOCIIH,
MOXOBU/THBIE, TATIOPOTHUKOBUIHEIE,
XBOIIEBUIHBIC, TNIAYHOBUTHBIC,
rOJI0CEMEHHBIE, TOKPBITOCEMEHHBIE,
MPOTHUCTHI, KHIIIEUHOTIOJIOCTHBIE,
TUIOCKHE YePBU, KPYTJIbIE YEPBH,
KOJIbYaThl€ YEPBH, YICHUCTOHOTHE,
MOJITFOCKH, UTJIOKOXKUE, XOPIOBHIE,
rpuOBbI, TUITANHUKA, BUPYCHI.
XapakTepu3oBaTh COBPEMEHHYIO
CHCTEMY OPTaHUYECKOTO MHPA;
HA3bIBATh OCHOBHBIE CHCTEMATHUCCKHE
IPyNIb OPTaHU3MOB.

OOBSICHATH PUHITAIIBI KJIACCU(PUKAIIIH
OpraHU3MOB.

[lepeuncnsTh OCHOBHBIE IPU3HAKU
MPOKAPUOT, PACTECHHM, )KUBOTHBIX,
rpuOOB, KPACHBIX U OYPBIX BOAOPOCIEC.
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[IpuBOINTH IPUMEPHI IPEICTABUTEIEH
OCHOBHBIX CUCTEMATUYECKHUX TPYIIIT
OpPTraHU3MOB

Htoro yacos 1o teme 15
5 Tema «IIpoucxokaeHue 4eJ10BEKa — AHTPOIOT eHe3»
5.1 | Aurpomonorus — 1 Paznensl 1 3a1a4n aHTPONOJIOTHH. PackpeiBatTh conepkaHue TEPMUHOB U
HayKa O YEJIOBEKE MeToabl aHTPOIIOJIOTHH. MOHSTUH: aHTPOIOJIOTHSI, MOP(OJIOTHS,
JdemMoHcTpanumn AHTPOIIOTE€HE3, AaHTPOIIOMETPHUS,
Tabnauib! u cxembl: «MeToibt PEKOHCTPYKIIHUS, APXEOJIOT U,
AHTPOIIOJIOTUI. sTHOTpadus.
OobopynoBanme: MyJIsHKU Ha3wiBath paznensl v 3aa4u
OKAMEHEJIOCTEH, IPEIMETOB AHTPOMOJIOTUH.
MaTepUualibHON KYJIbTYpPbl TPEAKOB XapakTepu3oBaTh METObI
yenoBeka; otorpaduu HaX00K AHTPOTOJIOTMHU U CPABHUBATH UX MEXKITY
MCKOIIa€MbIX OCTATKOB YEJIOBEKA co00i1.
Briiensath BOIpoCkl 3BOTIOLHUH
YEJI0BEKA, UCCIIENYEMbIE MPU MOMOIIN
Pa3JIMYHBIX METOJIOB
5.2 | Pa3Butne 1 CraHoBieHuUE NMPEICTaBICHUIN PackpsiBaTh conepxanue TEPMUHOB U
MPEJCTABICHUI 0 IPOUCXOXKAEHUH YEJIOBEKA. MOHSATUM: aHTPOIIOTEHHAs TEOPHS,
O IPOUCXOKIACHUU Penuruosnsie Bo33peHuUs. TpyaoBas Teopus, HOmo sapiens.
YyeJIoBeKa CoBpeMEHHBIE HAYYHBIE TEOPUHU. OuenuBatb Bknag Y. lapsuna

JdemoHcTpanuun

[Hoptper: Y. JapBuH.
Tabauib!l U cXeMbl: «MeTOIbI

AHTPOIIOJIOTHUND).

B Pa3BUTHUE MTPEICTABICHHUMN

O IIPOUCXOXKIECHUHU YEIIOBEKA.
ApryMeHTHPOBAHHO KPUTUKOBATH
PEIUTUO3HBIE TPEACTABICHUS

117




OobopynoBanme: MyssiKu
OKaMEHEJIOCTEH, TPEIMETOB
MaTepuaIbHON KyJIbTYphI PEAKOB
YeJIoBeKa; perpoayKiuu (pororpadun)
KapTHH ¢ MU(DOJIOTHUECKUMHU U
OMOJIEHCKIMU CIOKETaMU
MIPOUCXOXKICHUS YCIIOBCKA

O MIPOUCXOXKJICHUH YEJIOBEKA C MO3UIINH
€CTECTBEHHBIX HAYK.

XapakTepu3oBaTh HAyYHbIEC TEOPUU
MIPOUCXOKJICHHS YeJIOBEKA

5.3

MecTo uenoBeka
B CUCTEME
OPraHM4YeCcKOro Mupa

CX0acTBO YENOBEKA C JKUBOTHBIMM.
CucremaTrnyecKoe MoJ0KEHNE
yenoBeka. CBUIETENbCTBA CXOACTBA
YeJIoBeKa C )KUBOTHBIMMU:
CpPaBHUTEIBHO-MOP(OJIIOTHUECKHE,
aMOpHOIOTHYECKUE, (PU3UOIIOTO-
OMOXHMMHYECKHE, TOBEICHYECKHE.
OTnuyus 4enoBeka OT )KUBOTHBIX.
[IpssMOXOXKIEHUE U KOMILUIEKC
CBSI3aHHBIX C HUM IMPU3HAKOB. PazButune
TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU
CHUCTEMBI.

JdemoHcTpanuun

Tabauiiel ¥ cxembl: «I 0J10BHOM MO3T
yesioBekay, «HemoBekooOpa3Hbie
00e3bsiHbDY, «CKeJeT YeioBeKa U
CKEJIET IUMIaH3e», «PyTUMEHTHI 1
aTaBU3MBbID».

OOopynoBaHme: CKEJIET YEJIOBEKA,;
MOJIEb Yepera YeaoBeKa U yepena

PackpeiBaTh copepkaHue TEPMUHOB U
MOHATUHN: PYIUMEHTHI Y YEIIOBEKa,
aTaBH3MBbI Y UeJIOBEKa,
MPSIMOXO0XKICHHE, BTOpasi CATHATbHAS
cucTema.

OrnpenensaTe CUCTEMATUYECKOE
TIOJIOKEHHUE YEJIOBEKa B OPTaHMYECKOM
MHUpeE.

BBISABIATH 4epTHI CXOJCTBA U PA3THUHS
YeJI0BEKa U )KMBOTHBIX.
XapakTepru3oBaTh CBUICTCIIHCTBA
CXOJICTBA YEJIOBEKA U KUBOTHBIX
(cpaBHUTEIHLHO-MOP(DOJIOTHUECKHE,
sMOpuoIornYecKkue, Gu3noaoro-
OMOXHMHYECKHE, TIOBEJICHUYCCKHUE).
[IpuBOINUTH MPUMEPHI AaTABU3MOB U
PYJIMMEHTOB Y Y€JIOBEKa.

OnuceIBaTh MPU3HAKK YEI0BEKA,
c(hOopMHUPOBABIIIHMECS B CBI3U

C IPEBECHBIM 00Pa30M >KU3HU MIPEKOB
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IIMMITaH3€; MOJEIb KUCTHU YEJIOBEKA U
KHCTH LIMMITaH3€.

JlabopaTtopHnas paGora

«M3yueHne 0coOOEHHOCTEN CTPOEHUS
CKEJIETa YEJIOBEKa, CBA3aHHbIX

C MPAMOXOKIECHUEM

U TIPSIMOXO0KJIEHUEM.

BBIABIATE MPUYHHBI 0OCOOEHHOCTEN
CTPOEHHMSI Uepera YeJloBeKa

110 CPABHEHHUIO C YEJIOBEKOOOPa3HBIMU
00e3bsHAMH.

CpaBHUBATH OPYJIUNHYIO JIEITEIBHOCTh

YeJI0BEKa U JKMBOTHBIX.
CpaBHUBaTh OCOOCHHOCTH BBICIIEH
HEPBHOU JEATEIILHOCTH YEI0BEKA U
’KUBOTHBIX

5.4 | JIBwKymiue CHIbI JBrxymye cuibl ((hakTopsbl) PackpbIBaTh copepxaHue TEPMUHOB U
(paxTopsr) aHTpOIIOreHe3a: OMOJIOTHYECKHE, MOHATUI: HACJIEICTBEHHAs
aHTPOIIOTeHE3a conuaibHble. COOTHOLIEHUE U3MEHYHUBOCTb, €CTECTBEHHBIN 0TOOD,

OMOJIOTrMYECKHUX U COLUAIbHBIX OpyAMiHAs JeATEIbHOCTD, TPYIIIOBOE
(aKTOpOB B aHTPOIIOT€HE3E. COTPYIHUYECTBO, OOLICHNE, PEUb.
JleMoHCcTpanun XapakTepu3oBaTh JBUKYIIHE CUIIbI
Tabuuibl ¥ cxeMbl: «J[BHXKyIlIHE CUJIbl | aHTPOIOTEeHE3a: OMOJIOTUYECKUE U
AHTPOIIOT€HE3A. COLIMAJIbHbIE
OoopynoBanue: MyJISIKU IPEIMETOB
MaTEepUAIBHON KyJIbTYphI IPEIKOB
YeJIoBeKa

5.5 | OcHOBHBIE cTAANH OCHOBHBIE CTa/IMH AHTPOIIOTEHE3A. PackpbIBaTh conepxanue TEPMUHOB U

aHTPOIIOTeHE3a

PanHue uenoBekooOpa3Hbie 00€3bsIHBI
(MPOKOHCYJIbI) U PAHHUE TTOHTUJIBI —
o01ye NpeaKu YeI0BeKOOOpa3HbIX
00€3bsIH U JIt0JIeH. ABCTPATIONUTEKU —
JNBYHOTHME NPEIKU JIIoAeH. YenoBek

MOHSTUI: aBCTPAJIONIUTEK, YenoBek
yMeJIbli, YenoBek MpsaMOoOXOIsIIui,
Yenosek refinenpoeprekuid, Yemonek
HEaHEPTaJIbCKUN, KPOMaHbOHELL,
JIEHHUCOBCKHUM 4eI0BeK, YeaoBek
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yMEJIbI{, TIEPBbIE U3TOTOBJICHUS
opyauil Tpyaa. Hemosek
MPAMOXOAIINN U TIEPBBIN BBIXO/T
mrozeit 3a mpenensl Appuxu. Yenosek
reiienp0eprekuii — o0l mpeaoK
HEAHJAEPTAIBLCKOTO YEJIOBEKA U
YEeJI0OBEKa pa3yMHOro. Yemosek
HEaHJIEPTAIbCKAM KaK BU/JI JIFOJICHU
XO0JIOAHOI0 KJIInMaTa. YenoBek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKHUI YEJI0BEK, OCBOCHUE
KOHTHHEHTOB 3a IpejesiaMu AQpukHu.
[TaneoreHeTrka v NajJeoOreHOMHUKA.
JemoHcTpauumn

[loptpetst: JI. JIuku, A. S. Porunckuit,
M. M. I'epacumos.

TaOnuIel ¥ cXeMbI: «DBOITIOIMOHHOE
JPEBO YEJIOBEKA», K ABCTPAIIONIUTEK,
«Yenosek ymenslity», «HenoBek
MPAMOXOASAIINNY, «JIeHUCOBCKHI
yenoBek», «HeanaepTaabliby,
«KpomanboHI1IbY, «IIpenku yenoBekay.
Oo6opynoBanme: MojeIH TOpCca
IIPEJIKOB YEJIOBEKA; MYJISKH [IPEAMETOB
MaTepUaIbHOU KYJbTYpPbI TPEIKOB
YEeJI0BeKa

pa3yMHBII COBPEMEHHOTI'O THIIA,
[1aJICOT€HETUKA.

XapakTepru30BaTh OCHOBHBIE CTAUN
aHTPOIIOTCHE3A.

BBIABIIATE MPOrPECCHBHBIE YEPTHI,
MTOSIBUBILIMECS Y MPEIKOB YEI0BEKA
Ha Pa3HBIX CTAIUAX aHTPOIIOTEHE3A.
[IpuBOINTH MPUMEPHI TPEACTABUTEIIEH
OCHOBHBIX CTaJIMi aHTPOIIOIeHEe3a:
ONMCHIBATh UX aHTPOIIOMETPUUECKHE
JaHHbIE, 00pa3 KU3HU U OpYyus TPYyAa.
CpaBHHBaTh NPEJCTAaBUTEIEH OCHOBHBIX
CTaui aHTPOIIOTEHE3A
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5.6

DBOIIONUAA
COBPEMEHHOTO
4eJI0BEKA

OBOIIOLUA COBPEMEHHOT'O YEJIOBEKA.
EcTecTBeHHBIN OTOOP B MOIMYIALUAX
yenoBeka. MyTallMOHHBIN ITPOLIECC U
noaumoppusm. [lonynsuuonssle
BOJIHBI, Jpeli( reHOB, MUTrpanus 1
«3(dexT ocHOBATEND) B MOMYJIALMIX
COBPEMEHHOI0 YEJIOBEKA.
JdemoHcTpanuu

TaOauibl ¥ cxembl: «ITarbl 3BOJTIOLUN
YEJIOBEKa»

PackpeiBath copepkaHue TEPMUHOB U
MOHATHUM: MYTallMOHHBIN ITPOIIECC,
noIMMOpU3M, TTOMYJISIIMOHHbBIE
BOJIHBI, Jipel() reHOB, MUTpaLIHs,
«3(PhHEKT OCHOBATEN.
XapakTepu3oBaTh pOJIb €ECTECTBEHHOTO
oTOOpa B MOMYJISIIIUSIX COBPEMEHHOTO
YeJI0BEKA.

OueHnBaTh poJib MyTaITAOHHOTO
nporiecca, NOnyJSIIMOHHBIX BOJIH,
apeiida reHoB, MUrpanui, «3pdexra
OCHOBATEJIS» B ABOJIIOLIUU TOMYJIALINI
COBPEMEHHOI0 YeJIOBEKa.

[IpuBoauTH MpUMEPHI PAKTOPOB,
CIOCOOHBIX BBI3BATH MOMYJISIIUOHHbBIC
BOJIHBI B BOJIFOLIMA COBPEMEHHOTO
YyeJioBeKa

5.7

YeoBeueckue pachl.
MexaucuuImIMHapHbIe
METObI AHTPOIOJIOTUH

Yenoseueckue pacsl. [lonsTue 0 pace.
bosnpne pacel: eBponeongHas
(eBpasuiickasi), aBCTpaJIO-HETPOUTHAS
(3KBaTOpHUAJIbHAS ), MOHTOJIOUTHAS
(a3maTcko-amepuKaHckas). Bpems u
IyTH pacceJeHUs YyeaoBeKa 1o
rianere. EAMHCTBO YesoBeueckux pac.
Hay4dHast HecoCTOSITENIbHOCTD pacu3Ma.
[IpucnocoOaeHHOCTh YenoBeKa

K Pa3HbIM YCIOBHSAM OKPYKAIOLIEH

PackpeiBath cogepxaHue TEPMUHOB U
MOHATHI: paca, pacCOreHe3, pacu3M,
COLUAIIBHBIN JaPBUHU3M.
XapakTepu3oBaTh MPU3HAKU OOJIBITUX
pac 4esloBeKa: eBPOIEeOUIHON
(eBpa3uiicKoit), aBCTpaIO-HETPOUTHOM
(3KBaTOpPUAIIBHOW ), MOHTOJIOUTHOM
(a3uaTcKo-aMepUKaHCKOM).

BbIABISTH NPUYMHBI BOSHUKHOBEHUS
YeJIOBEYECKHX pac.
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cpensl. BnusiHue reorpaduyeckoit
cpenbl U nperida reHoB

Ha MOP(OJIOTHIO U (PU3HUOJIOTHIO
YEJI0BEKA.

MexucuuIuIMHapHbIE METOIbI

B pu3nuecKoii (OMOIOTHIECKOM )
AHTPOMOJIOTMH. DBOIOLMOHHAS
AHTPOMOJIOTHS U MAaJIC0aHTPOIOIOT S
YEJIOBEYECKHUX MOMYJISIIUNI.
buoconmansHbie HCcCien0BaHUS
pUpoabl uenoBeka. Mccnenosanne
KODBOJIIOIIMU OMOJIOTUYECKOTO U
COIIMAJILHOTO B UEJIOBEKE.
JdemoHcTpanuu

Tabauiiel U cxeMbl: «Pachl 4eIoBeKay.
IIpakTueckas padora

«3yyeHune SKOJIOTHYECKUX afanTalni
YEeJI0BEKa»

[IpuBOANTH IPUMEPHI ATANTHUBHBIX
IIPU3HAKOB Yy IIPEACTABUTENEN
4eJI0BEYECKHUX pac.

[TpuBOIUTH CBUETENBCTBA €IMHCTBA
IIPOUCXO0KICHUS YEJI0BEUYECKUX pac.
ConocTaBisaTh aJalTUBHBIE TUIIBI
JIXOJIEN C paCOBBIMH IPU3HAKAMU.
JIoKa3pIBaTh HAYYHYIO
HECOCTOATEIBHOCTh pacu3ma

HToro yacoB 1o Teme 10
6 | Tema «Ikoy0rusi — HAYKA 0 B3aMMOOTHOIIIEHUSIX OPTraHU3MOB U HATOPTAaHU3MEHHBIX CHCTEM C OKpY KAKOIIeii
cpenoin»
6.1 | 3apoxuenue u 1 3apoKIEeHUE U Pa3BUTUE HKOJIOTUH PackpsiBaTh conepxanne TEPMUHOB U

Pa3BUTUC SKOJIOTHH

B Tpynax A. I'ymbonsara, K.®. Pynbe,
H.A. CeBepruioBa, J. I'ekkers,

A. Tencnu, B.H. Cykauéna. Paznens! u
3aja4u 3K0JI0ruu. CBs3b IKOJIOTUH

C IpyTUMHU HayKaMH.

TIOHSITUI: DKOJOTHS, ayTIKOJIOT U4,
CHHDKOJIOTHSI, DKOJIOTHSI COOOIIECTB U
9KOCHCTEM, PKOJIOTHS BUJIOB U
TTOMYJISILIA M.

XapakTepu30BaThb OCHOBHBIE JTaIIbI
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JemoHCcTpauumn

[MoptpeTtsi: A. I'ymbonbaT,

K. ®@. Pynne, H. A. CeBep110B,

3. I'ekkenp, A. Tencnu, B. H. Cykaués.
Tabmuibs! ¥ cxeMbl: «Pa3aensl
SKOJIOTHI

3apOXKICHUS U Pa3BUTHSI DKOJIOTUU KaK
HayKU.

[IpuBoaUTH IpUMEPHI 0O HEKTOB
W3YUYEHHUS IKOJIOTHH.

HaspiBaTh OCHOBHBIE 33124, CTOSILIUE
nepes y4€HbIMU-IKOJIOTAMM.
VYcTaHaBIMBaTh B3aUMOCBA3b 3KOJIOTHH
C IpyTMMHU HayKaMH

6.2

MeToabI PKOJIOTHH.
3HaueHHne
DKOJIOTHYECKUX
3HAHWU UISI YeJIOBEKa

Metons!l 3konoruu. Ilonesrie
HaAOIIOICHHS. DKCTIEPUMEHTHI

B 9KOJIOTHH: TTPUPOIHBIE U
nabopaTtopHbie. MoienupoBaHue
B DKOJIOTMM. MOHUTOpPHHT
OKPYXaroUIEn Cpe/Ibl: TOKAJIbHBIM,
pErHOHATBHBIN U TJI00ATBHBIH.
3HavYeHuE FKOJOTUUYECKUX 3HAHUIN
JUIS YEJIOBEKA. DKOJIOTHUECKOE
MHPOBO33PEHUE KaK OCHOBA CBS3EH
YEJIOBEUECTBA C MPUPOIOH.
DOopMUPOBAHUE IKOJOTUYECKOU
KYJIBTYPBI U DKOJIOTHYECKOU
rPaMOTHOCTH HACEJICHUSI.
JdemoHcTpanuu

Tabauip! U cxeMbl: «MeToabl
AKOJIOTHNY, «CXeMa MOHUTOPUHTA
OKPYXaroUIEH CpeabD».

PackppIBath cosepxanne TEPMUHOB U
TIOHSITHI: TTOJIEBBIC HAOJIIOACHMS,
MOHUTOPHUHT OKPYIKaIOIIEH Cpepl,
MOJCIIUPOBAHUE, IKCITICPUMEHT,
MIPOTHO3UPOBAHUE.

XapaKkTepru30BaTh METOBI IKOJIOTHH.
[IpyuBOIUTH MPUMEPHI TTOJIEBBIX
HaOJIIOEHUHN B DKOJIOTUH.

BrISBISTE 0COOCHHOCTH MOHUTOPHHTA
OKpY’Karoliel cpejibl Kak MeTo1a
DKOJIOTHYECKHUX UCCIEIOBAHUIA.
OO00CHOBBIBAThH 3HAYCHUE
HKCIIEPUMEHTOB B KOJIOTHUYECKHUX
HCCJIEIOBAHMIX.

CpaBHUBaTh J1a0OPATOPHBIE U
IIPUPOJIHBIC DKCIICPUMEHTBI KaK METOIbI
DKOJIOTHYECKUX UCCIIETOBAHUIA.
OrneHrBaTh 3HaYCHUE MPOTHO3UPOBAHUS
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JlabopaTopHasi padora
«3ydyeHne MeTo/10B 3KOJIOTMYECKUX
UCCIIEJOBaHUID»

KaK METOJ1a DKOJOTHIECKHUX
HUCCJICIOBAHUH.

O00CHOBEBIBAaTH HEOOXOIUMOCTh
DKOJIOTHYECKUX 3HAHUU

JUTSl COBPEMEHHOT0 YeJIOBEKa

HToro yacos 1o reme 3
7 | Tema «Opranusmsl 4 cpeaa 0OOUTAHUD)
7.1 | Dxosoruueckue 1 DKkojorudeckue (pakTopsl U PackpeiBaTh conepkaHue TEPMUHOB U
(bakTopsl 3aKOHOMEPHOCTH UX JEHUCTBUS. HNOHSITUN: SKOJIOTMYECKUH (hakTop,

Krnaccudukanus 3x010rudeckux
(dbakTOpOB: aOMOTUUECKUE,
Oouotuueckue, antpornoreHusie. Oo1ue
3aKOHOMEPHOCTH JEHUCTBUS
sKojorudeckux axropos. [IpaBuino
muHnmyma (K. [npenrens,

1O. JInubux). TonepaHTHOCTb.
DBPUOMOHTHBIC U CTEHOOMOHTHBIC
OpTaHU3MBI.

JdemoHcTpanuu

TabauIbl U cXeMBbI: « IKOJIOTMYECKUE
bakTopb».

Oo6opynoBanme: repdbapuu u
KOJUICKITUU PACTCHU U )KUBOTHBIX,
IIPUCTIOCOOJICHHBIX K BITHSHUIO
Pa3ITUYHBIX YKOJIOTHYECKUX
dbakTOopoB

OMOJIOTUYECKUM OTITUMYM,
OTrpaHUYMBAIONUN (JIMMUTUPYIOIIHI)
dakTop.

KrnaccudunmupoBaTh 3K0JI0rHUeCKUe
(hakTOphI IO pa3HBIM OCHOBAHUSIM.
XapakTepu3oBaTh 00IIHe
3aKOHOMEPHOCTHU JACHUCTBUSA
HKOJIOTUYECKUX (PAKTOPOB.
OG0CHOBBIBATH JEHCTBUE 3aKOHA
ONTUMYyMa M 3aKOHA OIPAHUYHMBAIOIIETO
dakTopa.

[IpuBOAUTH PUMEPHI:
WJUTIOCTPUPYIOIIKE AEHCTBUE MPaBUiia
MHUHUMYMa, OTPaHUYMBAIOIIETO
(dhaxTopa, SBpUOMOHTHBIX U
CTEHOOMOHTHBIX OPTAaHU3MOB
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7.2

AOHOTHYECKHE
daxTopbl. CBeT Kak
YKOJIOTUYECKUU

dakTop

Abuotnueckue gakropsl. CBeT Kak
sKosIornueckuit pakrop. [eiicTBue
Pa3HBIX YYACTKOB COJIHEUHOTO CIIEKTpa
Ha OpPraHu3Mbl. DKOJIOTUYECKUE
TPYIIbI PACTEHUI U )KUBOTHBIX

110 OTHOUIEHUIO K cBeTy. CUTHaJIbHAs
posb cBera. DOTONEPHOAN3M.
JdemoHcTpanuu

Tabnuibl u cxeMbl: «CBeTOBOM
CIIEKTP», « IKOJIOTUUECKHE TPYIITIbI
YKUBOTHBIX IO OTHOIIICHUIO K CBETYY.
Oo6opynoBanme: repbapuu
CBETOJIIOOUBBIX, TCHEIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTCHUIA;
CBETOJIFOOMBEIC, TCHEITIOOUBEIC U
TEHEBBIHOCIIMBBIE KOMHATHbIC
pacTeHus.

JlaGoparopHasi paGora
«BpIsiBIEHNE pHUCTIOCOOIEHUI
OpPraHu3MOB K BIIUSIHUIO CBETa»

PackpbiBath cofepkaHrue TEPMUHOB U
MOHSITUIA: CBET, (POTONEPUOAU3M.
XapakTepu3oBaTh JIEUCTBHE CBETA KaK
AKOJIOTHYECKOTO (haKTOopa.

CpaBHUBaTh JEHCTBHUE PAa3HBIX
YYaCTKOB COJTHEYHOTO CTIEKTpa

Ha OpraHU3MBI.

BBIABIATE 0COOCHHOCTH CTPOCHUS U
KU3HENIEATETbHOCTH PACTEHUN Pa3HbIX
AKOJOTUYCCKUX TPYMI 10 OTHOIIECHUIO
K CBETY (CBETOIIOOMBBIC, TEHETIOOUBEIE,
TCHEBBIHOCIIMBEIE).

[IpuBOINTH IPUMEPHI PACTEHUHN PAa3HBIX
HKOJOTUYECKUX TPYII 1O OTHOIIECHUIO
K CBETY.

BoIaBIISATH 0COOCHHOCTH CTPOCHUS U
KU3HEICATCITLHOCTH JKUBOTHBIX Pa3HBIX
HKOJOTUYECKUX TPYII MO OTHOIICHHUIO
K CBETY (JIHECBHBIC, CYMEPEUHBIE,
HOYHBIC).

[IpuBOAMTH MPUMEPHI KUBOTHBIX
Pa3HBIX SKOJOTUUECKHUX TPy

10 OTHOIIICHUIO K CBETY.
OOGO0CHOBHIBATH 3HAYCHHE
dboToneprnoan3Ma B )KU3HU OPTAHU3MOB
U JJIS IPAKTHKHU CEITBCKOTO

XO035IUCTBA
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7.3

AbOunoTuueckue
(bakTopsI.
TeMmeparypa kak
DKOJOTHYECKUM

dakTop

TemrepaTtypa Kak 3KOJIOTHYECKUAMN
¢akrop. JlelicTBue TemnepaTypsl

Ha opra"u3Mel. [lolikuIoTEpMHBIE U
TOMOWOTEPMHBIE OPTaHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE
OpPTaHU3MBI.

JdemoHcTpanuu

Tabuuib! v cxembl: « TennoKpoOBHbBIE
KUBOTHBIE», «XOJIOTHOKPOBHBIE
KUBOTHBIEY.

Oo6opynoBanme: repdbapuu u
KOJUIEKLIUHU TETIOIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTONYHMBBIX
pacTEeHUid; Yydesia TULL U 3BEPEil.
JlabopaTopHasi padora
«BpIsiBIEHNE pHUCTIOCOOIEHUI

OpraHU3MOB K BJIUAHUIO TCMIICPATYPBD»

PackpbiBath coepxanue TEPMUHOB U
MIOHSTUI: TEMIIEPATYPA,
MONKUIIOTEPMHBIE (XOJIOJHOKPOBHBIE),
rOMOMOTEPMHBIE (TEIJIOKPOBHEIE)
OpraHu3Mbl, aHAOHO3, IBPUTEPMHBIE
OpraHu3Mbl, CTCHOTEPMHbBIE OPTAHU3MB,
TEPMOPETYJISALIHSL.

XapakTepu3oBaTh ACUCTBHE
TeMIEPaTyphbl Ha OPTaHU3MBL.

BbIsBISITE 0COOEHHOCTH CTPOESHHUS U
KA3HEAEATEIBHOCTH MOMKUIOTEPMHBIX
(XOJIOJHOKPOBHBIX) U TOMOHOTEPMHBIX
(TENIOKPOBHBIX ) )KUBOTHBIX.
[IpuBOINTH MPUMEPHI TOMKUIOTEPMHBIX
(XOJIOTHOKPOBHBIX ) 1 TOMOMOTEPMHBIX
(TEMIIOKPOBHBIX ) )KUBOTHBIX.
BbIBIATH OCOOEHHOCTH CTPOEHUSA U
KU3ZHEJEATEIBHOCTU TEIUIOIO0UBBIX,
3UMOCTOUKHX, MOPO30YCTOUYHUBBIX
pacTEeHU.

[IpuBOAUTH TPUMEPHI TETIIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOWYNBBIX
pacTEeHU.

[IpuBOIUTH IPUMEPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPTraHU3MOB.

126



7.4

AOuotuueckue
(dakTopbl. BiaxxHocThb
KaK 9KOJIOTHYECKUI
(dakto

BrnaxHOCTh KaKk 3KOJOTHYECKUI
dakrtop. [IpucnocobneHuns pacTeHU
K MOJIJICp>KaHUI0 BOJIHOTO OajaHca.
Knaccudukanus pactenuit

10 OTHOIIIEHHUIO K BOJIE.
[Ipucnoco6ieHus: KUBOTHBIX

K U3MEHEHUIO BOJTHOTO PEXKUMA.
JdemoHcTpanuu

Ta0auipl U cxeMbl: «DU3NOTOTHISCKUE
aJlanTaly JKUBOTHBIXY.
Oo6opynoBanme: repbapuu pacTeHU,
OTHOCSIIIUXCS K TUTpOPUTaM,
kcepoduram, Me3odpuTaM, KOMHATHBIE
pacTeHus JaHHBIX TPYIIIL.
JlabopaTopHasi padoTa
«AHaToMHUYecKue 0COOCHHOCTH
pacTEeHMI U3 pa3HbIX MECT OOUTAHUS

PackpriBaTh coneprkanne TEpPMUHOB U
MOHSITUIA: BIAXXHOCTh, TUAPOPUTHI,
rurpouTel, Me30(pUTHI, KCEPOPUTHI,
’KMBOTHBIE: BOJHBIE, ITOJTyBOHbIE,
Ha3eMHbIEC.

XapakTepu30BaTh JCHCTBHE BIAKHOCTH
KaK 9KOJIOTMYECKOro (pakropa.
BoIsBISITE 0COOEHHOCTU CTPOCHUS U
KU3HEACSITEIbHOCTU PACTEHUHN pa3HbIX
HKOJIOTUYECKUX TPYIII IO OTHOIIEHUIO
K BOJIC.

[TpuBOIUTH IPUMEPHI PACTEHUI Pa3HbBIX
HKOJIOTMYECKUX TPYMII IO OTHOLIECHUIO
K BOJI€.

BoIsBIsIT aHATOMUYECKHE U
(buU3HOI0rnYeCcKHUe NPUCIocoOIeHUs
’KHUBOTHBIX K N3MEHEHUIO BOJHOTO
pexXuMa.

[TpuBOIUTH MPUMEPHI BOHBIX,
MOJTYBOJIHBIX M HA3€MHBIX KHBOTHBIX

7.5

Cpenpl oouTanus
OpTraHU3MOB

Cpenbl oOuTaHMs OPraHU3MOB: BOJHAS,
HA3€MHO-BO3/IyIIIHAsI, TOYBEHHAS,
TITyOMHHAS TTOAIIOYBEHHAS,
BHyTpHOpTaHu3MeHHas1. Ou3nko-
XUMHYECKHE 0COOCHHOCTH Cpe/l
0OHWTaHUsI OPTaHU3MOB.

PackpriBaTh coziep:kaHue TEpMUHA
«cpena oOuTaHus.

XapakTepu3oBaTh OCOOCHHOCTH
BOJIHOM, HA3EMHO-BO3YIIIHOM,
MMOYBEHHOM, TNTYOMHHO MOJIMOYBEHHOU U
BHYTPHOPTaHU3MEHHOM CpeJl OOUTaHUSI.
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[Ipucnoco6iaeHus: OpraHu3MoB K )KU3HU
B Pa3HBIX CpeAax.

JdemoHCcTpauumn

Tabnuibl 1 cxembl: «Cpeabl 0OUTaHMS
OpraHU3MOB.

Oo6opynoBanme: KOUICKIIUN
KUBOTHBIX, OOUTAIOIINX B PA3HBIX
cpenax

CpaBHuBaTh GUBUKO-XUMUYECKHE
YCJIOBUS Pa3HBIX Cpell OOUTAHUS.
BbISBIATH 4epThI IPUCTIOCOOTIEHHOCTH
OpraHu3MOB K OOUTAHUIO B BOJIHOM,
Ha3€MHO-BO31YIIIHOW, TOYBEHHOM,
BHYTPUOPTAaHU3MEHHOM Cpenax
oOuTaHUsI.

[IpuBOIUTH IPUMEPHI OPTaHU3MOB,
OOUTAaIOIIMX B PA3HBIX Cpellax

7.6 | buonoruueckue buonorunueckue put™mel. BHenHue u PackpriBaTh comep:kaHue NOHATHUS
PUTMBI BHYTpEHHHE pUTMBbI. CyTOUHBIE U «OUOJIOTHYECKUE PUTMBI.

TOANYHBIE PUTMBL. XapaxkTepuzoBaTh 0COOCHHOCTH
[Tprcnoco61eHHOCTh OPraHU3MOB K BHEIIIHUX, BHYTPEHHUX, CYTOUHBIX U
CE30HHBIM U3MEHEHUSIM YCIOBUM TOJIMYHBIX OMOJIOTMYECKUX PUTMOB.
KU3ZHHU. [IpuBOIUTH MpUMEPBHI POSIBIICHUS
JemoHcTpauumn OMOJIOTMYECKUX PUTMOB Y Pa3HBIX
Tabauiel U cxembl: «bruonornueckue OpPraHu3MOB.
PUTMBD». BoIABISTH 4epThl IPUCTIOCOOIEHHOCTH
Oo6opynoBanme: repOapuu u OpPTraHU3MOB K C€30HHBIM U3MEHEHUSIM
KOJUICKIIUH PACTEHUN U )KUBOTHBIX, YCJIOBUM KU3HU.
o0nagaroumx YepTamMmu OnuchIBaTh CE30HHBIC ABJICHUS B )KU3HU
IPUCTIOCOOJICHHOCTH K C€30HHBIM OpraHU3MOB, PACIIPOCTPAHEHHBIX
WU3MEHEHHUSIM YCIIOBUM )KU3HU B CBOE€U MECTHOCTH

7.7 | dKuzHeHHbIC (OPMBI ’Kuznennsie (hOpMbI OPraHU3MOB. PackpeiBaTh copepkaHue NOHSITHUS

OpTraHU3MOB

[TonsaTHe 0 )KU3HEHHOU hopMme.
JKuzHenubie (HOpPMBI paCTCHHI:
JIepeBbsl, KYCTAPHUKH, KyCTAPHUYKH,

«OKU3HEHHas (hopMa OpraHu3Ma.
BbIsBISITE 0COOEHHOCTH CTPOEHMS U
KU3HEIEATEIbHOCTH PACTEHUI Pa3HbIX
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MHOT'OJIETHUE TPaBbI, OJTHOJIETHHUE
TpaBsbl. JKu3HeHHBIE (DOPMBI KUBOTHBIX:
TUAPOOMOHTHI, TEOOMOHTHI,
a’poOMOHTBI. OCOOEHHOCTH CTPOCHUS U
o0paza >KM3HH.

JemoHcTpauuun

Tabauiel u cxembl: « Ku3HEeHHbBIE
dbopmbl pacTennin», « KuzHeHHbIe
(OpMBI KUBOTHBIX).

Oo6opynoBanme: repdbapuu u
KOJUICKIIMM PACTEHUMN U KUBOTHBIX
Pa3IMYHBIX JKU3HEHHBIX (hOpPM

KU3HEHHBIX (POpM.

[IpuBOINTH MPUMEPHI PACTEHUH PAa3HBIX
KU3HEHHBIX (POPM.

BbIsBISITE 0COOEHHOCTH CTPOEHHUS U
YKU3HEIEATEIbHOCTH )KUBOTHBIX Pa3HBIX
KU3HEHHBIX (POpM.

[IpuBOAUTH IPUMEPHI JKUBOTHBIX
pa3HBIX )KU3HEHHBIX (HOpM

7.8

buotnueckue hakTopsl

buotnueckue pakropsl. Bums
OMOTUYECKHX B3aUMOJICHCTBUM:
KOHKYPEHITUS, XUIITHUIECTBO, CUMONO03
u ero ¢popmsl. [Tapazutusm,
KOOIepalus, MyTyaausm,
KOMMEHCAJIN3M (KBapTUPAHTCTBO,
HaxjeOHn4ecTBO). HeTpoduueckue
B3aUMOJICHCTBUS (TOMUYECKHUE,
dbopuueckue, padbpuueckue). 3HaueHUE
OMOTHYECKNX B3aNMOJIEUCTBUIN IS
CYILIECTBOBAHUSI OPTaHU3MOB B CpEJIe
obutanus. [I[pUHIIMI KOHKYPEHTHOTO
UCKJIFOYEHUSL.

JdemoHcTpanuun

Tabnuibl ¥ cxeMbl: «DKOCUCTEMA

PackpsiBaTh conep:kaHue TEPMUHOB U
MOHSATUN: KOHKYPEHIIUS, XUIITHUYECTBO,
Mapa3uTU3M, MyTYaJIU3M,
KOMMEHCAJIN3M, HeTpO(hUUECKHe
B3aUMOJICHCTBUA.

XapakTepu3oBaTh BUABI OMOTUYECKHUX
B3aUMOJICHCTBUMU.

OOBSICHATH CYIITHOCTh KOHKYPEHIIUH,
XUITHUYECTBA, MAPa3UTU3MA,
MyTyalii3Ma, KOMMEHCAIN3MA.
[IpuBOIUTH IPUMEPHI OPTAHU3MOB,
YY4aCTBYIOIINX B OMOTUYECKUX
B3aMMO/ICHCTBUSX PA3HbBIX TUIIOB.
OueHuBath 3HaU€HHE OMOTUYECKHUX
B3aMMOJICHCTBUH IS CYIIECTBOBAHUSA
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HIMPOKOJUCTBEHHOTO JIECAY,
«DKOCUCTEMAa XBOMHOTO JIeCay,
«enu nuTaHusy, « XUITHUYECTBOY,
«Tapazutuzm», «KonkypeHuus»,
«Cumonosy», «KommMmeHcaansmy.
O0opynoBaHue: KOJUIEKIUN
KUBOTHBIX, YUaCTBYIOIIUX

B Pa3JIMYHBIX OMOTUYECKUX

OpraHU3MOB B CpeZie OOUTaHUS.
OO60CHOBBIBATH JICHCTBUE MPUHITUTIA
KOHKYPEHTHOTO MCKIIOUCHUS

B3aUMOJEHCTBUAX
Hroro yacos 1o reme 9
8 | Tema «JKo0JIOTHsI BUI0OB M MOMYJIALHID)
8.1 | Dxonoruyeckue 3 OKOJIOTHYECKHUE XapaKTEPUCTUKH PackpriBaTh conep:kaHue NOHATHUS
XapaKTEPUCTUKHU nonyJyanuu. [lomysus kak «TIOIYJIALIASI.
MIONYJIALUN Oouonoruyeckas cucrema. Poib OueHnBaTh 3HAYEHNE HEOJHOPOAHOCTH

HEOJJHOPOJIHOCTH Cpeibl, PU3NUECKUX
O0apbepOB U OCOOCHHOCTEM OUOJIOTUH
BUJIOB B (HOPMHUPOBAHUU
IIPOCTPAHCTBEHHOUN CTPYKTYPhI
nonyJyAnui. OCHOBHBIE MTOKA3aTENN
NOMYJISIUUN: YUCIIEHHOCTB, INIOTHOCTb,
BO3pacTHAas U MOJIOBask CTPYKTYpa,
POXKIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIMSL.
JdemoHcTpanuu

Talauis! ¥ cxembl: «IKOJIOTHYECKUE
XapaKTePUCTHUKHU MOMYJISIIIUN,
«IIpocTpaHcTBEHHAs CTPYKTypa

cpenbl, pU3nYeCcKux 6apbepoB U
0COOEHHOCTEH OMOJIOTHH BUIOB

B (OPMUPOBAHUH MPOCTPAHCTBECHHOU
CTPYKTYPBI TOMYJISIAHA.

[TpuBOIUTH PUMEPHI TOYJISIIAN
pa3HbIX BUOB PACTEHUH M YKUBOTHBIX.
XapakTepu30BaTb OCHOBHBIE
HKOJIOTHUECKUE TIOKA3aTeNn
TOITYJISIIIAH: YHCIICHHOCTD, IJIOTHOCTb,
BO3pacTHAs U TOJIOBas CTPYKTYpa,
POXKIAAEMOCTh, PUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAITHSI.
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IOy JISAIHU N, ((B03paCTHBIe IMupaMHU bl
IMOIyJIALIUKN»

8.2 | Dkomoruueckas DKoJIorHYecKasi CTpyKTypa NONyJaiuu. | PackpsiBaTh coiepKaHNE TEPMUHOB U
CTPYKTypa OlLieHKa YUCIEHHOCTH MTOMYJISIIIUU. MOHATUI: TUHAMUKA MOMYJISIIUH,
MOy JISIIUU. JIMHAMUKA [TOMYJISALNN U €€ perysaius. | OMOTUUECKUI OTEHIMA OIS,
JlnHamuKa oy buoTndeckuii MOTEHIMA TOMYJ/ISIUN. | KPUBBIE BEDKUBAHMSL, (DAKTOPLI
U €€ perysauus MonenupoBaHue TMHAMUKA CMEPTHOCTH, EMKOCTH CPEJIBI.

nonyisanuu. Kpuseie pocra OOBACHATH 3aKOHOMEPHOCTH

YUCIICHHOCTHU nonysinuu. Kpusbie pa3MeleHrs 0co0ei NoMmyIsIuu

BBDKUBAHUSA. PeTylsanus 4ucIeHHOCTH | Ha 3aHMMAaeMOM TEPPUTOPHUHU.

MONYJISILUNA: POJIb (PAKTOPOB, OueHuBaTh OMOTUYECKUI MOTEHLIAAI

3aBUCSILINX U HE 3aBUCSIIUX OT MOIYJISALIUM Pa3HbIX OPTaHU3MOB.

IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUH | AHAIM3UPOBATh KPUBBIC pOCTa

Bu0B (r- u K-crparerun). YUCIICHHOCTH TOMYJISIUU U KPUBBIE

JdemoHcTpanuun BbKHUBAHUS.

Tabnuibl u cxembl: «CKOPOCTh OOGO0CHOBBIBATH TPUYUHBI CIIEPKUBAHUS

3aceNeHus MOBEPXHOCTH 3EMIIU OMOTHUYECKOrO MOTEHIMaNa pocTa 1

PAa3IMYHBIMHA OpraHU3MaMm» IIPAYXHBI BCIIBILIEK POXKIAEMOCTH
Y OTAEIbHBIX OPTAHU3MOB.
[Tepeuncnsath pakTOpbl CMEPTHOCTH,
PETYIUPYIOLINAE YHCIEHHOCTD
MOMYJISIIUN PACTEHUMN U KUBOTHBIX.
OnuceIBaTh SKOJOTUYECKUE CTPATETUN
BUJIOB

8.3 | DKojornyeckas HUIIa [TonsiTue 00 3KOJOTMYECKON HUIIIE PackpbiBaTh coqiepkaHuEe TEPMUHOB U

BHIA

BUJ1a. Mecroobutanue. MHOroMepHas
MOJIEJIb DKOJIOTHYECKON HUIIU

MOHSTHH: PKOJIOTUYECKAs HUIIa, BU,
apcaljl, MHBa3usl.
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JIx. 1. XaTunncona. Pasmepsl
sKoJioruueckoit Humm. IloTenuanbpHas
Y peali30BaHHAs HUIIIY.

Bun kak cucteMa nonynsanui. Apeabl
BUJIOB. BBl 1 X KU3HEHHBIC
CTpaTeruu. IKOJIOTUUECKUE
SKBHBAJICHTHI.

3aKOHOMEPHOCTHU MOBEJACHHUS U
MUTpALUH KUBOTHBIX. bruonornueckue
WHBA3UM YYKEPOJIHBIX BUJIOB.
JdemoHcTpanuu

[Moptper: JIx. . XaTunHCOH.
Ta0munel U cxeMel: «Moenb
9KOJIOTUYECKON HUIIIN

k. . XaTunuHCOHAY.
Oo6opynoBanme: repbapuu pacTeHUM;
KOJUICKIIUN KUBOTHBIX.
JlaGoparopHasi paGora
«IIpucnocoOieHust CeMsiH pacTeHUM

K pacCEICHUIO»

XapaxkTepu3oBaTh MHOTOMEPHYIO
MOJIEIb IKOJOTUUECKON HUIIN

JIx. . XaTunHCOHA.

[IpuBOIUTH TPUMEPHI SKOJIOTUUECKUX
HUIII Pa3HBIX BUJIOB PACTEHUM U
JKUBOTHBIX.

BBISIBIATE OTIMYHE 3KOJIOTUYECKOM
HUIIU BUJA OT €r0 MECTOOOUTAHUS.
['paduueckun nzobpaxaTh
MHOTOMEPHYIO MOJIEIIb DKOJIOTUUECKOU
HUILY JIJIS1 Pa3HBIX BUJIOB.

BBIABIATE IPUYKHBI pPa3IUIUT

B pa3Mepax SKOJIOrMYECKON HULLIN

Y pPa3HbIX BUJOB PACTEHUI U )KUBOTHBIX.
AHanM3upoBaTh NPUUUHBI U
MOCJIEJICTBUS CMEHBI KOJIOTUUECKON
HUILN

Hrtoro yacos 1o Teme 9
9 Tema «IkoJ10rusi CO00IIECTB. IKOJIOTHUECKHE CUCTEMbD»
9.1 | CoobiecTBO 1 CoobmectBa opranu3moB. bruoiieno3 u | PackpeiBaTh coiepkaHie TEPMUHOB H
OpPraHU3MOB — ero cTpykrypa. CBs3u MexIy MMOHATHI: OMOIIEHO3, OMOTOII.
OnoIICHO3 OpraHu3MaMH B OMOIICHO3E. XapakTepu3oBaTh OMOIICHO3 B €T0

JdeMoHcTpanuu
Tabuauub! u cxembl: «CTpyKTypa

CTPYKTYPbI: BUIOBYIO,
MPOCTPAHCTBEHHYIO, TPOPUUECKYIO.
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OHoIIeHO3aY, « IKOCHUCTEMA
IMPOKOJUCTBEHHOTO JIECA,
«IKOCcUCTEMA XBOMHOTIO JIECA»

[lepeunciATh ¥ IPUBOINUTH IPUMEPHI
CBSI3€U MEXKY OpraHu3MaMH
B OHMOLIEHO3€

9.2

Dxocucrema

DKocHcTeMa Kak OTKPBITasi CHCTEMa
(A.JIx. Tencnu). DyHKIIMOHATBHBIE
0JIOKH OpPTraHHU3MOB B DKOCUCTEME:
MPOAYLEHThI, KOHCYMEHTHI,
penyuentsl. Tpoduyeckue ypoBHH.
Tpoduyeckue 11enu U CETH.
AbGuoTtnueckue 0J0KU 3KOCUCTEM.
[TouBbI ¥ Wbl B 9KOCUCTEMAX.
KpyroBopoT BeliecTB v MOTOK SHEPTUU
B DKOCHCTEME.

JdemoHcTpanuu

[Toptpetsi: B. H. Cykaués,

A. JIx. Tencnu.

Tabsauubl ¥ cxembl: «DYHKIIMOHAJIBHbBIE
IPYIIbl OPraHU3MOB B SKOCUCTEME,
«KpyroBopoT BEIIECTB B AKOCUCTEME,
«Ilermm nutanus (macTOUIIHAS,
JNETPUTHAS )».

Oo6opynoBanue: repbapun pacTeHUN;
KOJUIEKIIMM HACEKOMBIX; Uyuelia MTUIl U
3Bepen

PackppiBath copepkaHue TEPMUHOB U
MOHSTUHN: IKOCUCTEMA, IPOTYIICHTHI,
KOHCYMEHTBI, PEIYLIEHTHI, Tpopruueckue
ypOBHH, Tpoduyeckue (MUIIEBHIE) IETU
U CETH.

Ha3biBaTh CTpYKTYpHBIE KOMITOHEHTHI
HKOCHCTEMBI.

Xapaktepu3oBaTh QYHKIUU U
MIPUBOJINTH TPUMEPHI OPTAaHU3MOB

B DKOCHCTEME Ha OCHOBE UMEIOLITIXCS
3HAHHUM O PacTeHMsIX, Tpudax,
OaKTepusIX U KUBOTHBIX.

OnuceIBaTh KPYrOBOPOT BEIIECTB U
MOTOK YHEPTUH B SKOCHUCTEME.
OOBSICHATB POJTH OPTAHU3MOB

B OMOJIOTHYECKOM KPYTOBOPOTE
BELIECTB U MOTOKE YHEPTHH.
[IpuBOANTH IPUMEPHI OPTAHU3MOB,
3aHUMAIOIIUX Pa3HbIE YPOBHU
TPOPUIECKUX MTHUPAMHU/I.

CocTaBnsTh CXeMBbI TIEPEHOCA BEIIECTBA
Y DHEPTUHU B DKOCUCTEMAaX (IIern
MIUTAHUS).
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CpaBHUBATH NaCTOUIIHBIC U IETPUTHBIE
e MMUTAaHUA

9.3 | Dkonornueckue OCHOBHBIE [T0Ka3aTeIN SKOCUCTEMBI. PackpbIBaTh coepxaHue TEPMUHOB U
nUpamMuabl buomacca u npoaykuus. MOHATUI: TPOAYKIMs, OMoMacca,
DKOJIOTHYECKUE TAPAMUBI YUCEIL, DKOJIOTHYECKAs TUPaMUA.
OMOMacChl U YPHEPTHH. XapakTepu30oBaTh IpaBuiIa
JleMoHCTpanun HKOJIOTUYECKUX MUPAMUJ] YUCET,
TabGauib! U cxeMbl: « DKOJOTHYeCKas OMOMAacchl U YHEPIUH.
nupamMuaa 4ucein», « IKoJIorudyeckas OOBICHATH NPUUMHBI PA3INYUI
nupaMua OnomMacch, B ITPOJIYKTUBHOCTHU y Pa3HBIX
«OKOJIOTHYECKAsl TUPAMUJIA SHEPTUN» | SKOCHUCTEM.
[IpuBOAUTH MPUMEPHI TPAKTUUECKOTO
NPUMEHEHUS MPABHII 3KOJOTHUECKHUX
nupamu.
CpaBHuBaTh OMOMAcCy U MPOTYKIUIO
DKOCHUCTEM CyIIHM 1 MHUpPOBOro okeaHa
9.4 | Usmenenus Lunamuxa sxocucmem. PackpbiBaTh copepxanue TEPMUHOB U
COOOIIECTB — Kamacmpodghuueckue nepecmpoiixu. MOHATUI: CYKLIECCUs, KIIMMAaKCHOE
CYKILIECCHU @nykmyayuu. HanpaBieHHbIe COOOLIECTBO, CYKLIECCHOHHBIH P,

3aKOHOMEpPHbIE CMEHBI COOOIIECTB —
cykneccud. [lepBruuHbIC M BTOPHUHBIC
CYKIIECCHH U UX MTPUYMHBI.
AHTpOTNIOTeHHBIC BO3/ICHCTBUS

Ha cykueccuu. KimmmakcHoe
coobuiecTBo. bruopaznoobpasue u
MIOJIHOTA KPYTOBOPOTA BEILECTB —
OCHOBA YCTOMYMBOCTH COOOILIECTB.

XapakTepru3oBaTh CYKIIECCUU:
MIEPBUYHBIC U BTOPUYHBIC, TPUBOIUTH
WX TIPUMEPBI U HA3bIBATh MPUYHUHBI
CMEHBI COOOIIIECTB.

CpaBHHBaTh BpEMCHHBIC M KOPCHHBIE
OMOTeOIIeHO3bl HA KOHKPETHBIX
pUMepax CBOCH MECTHOCTH.
MonenupoBaTh pe3y/IbTaThl IIpoliecca
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JemoHCcTpauumn

Tabsuub! u cxeMbl: «O0pa3oBaHue
0osotay, «[lepBuunas cykueccus,
«BoccraHoBieHuE Jieca 1ocie noxapa»

CMEHBI OMOT'€OIICHO30B 101 BIUSIHUEM
aHTPOIIOTEHHOTO (haKTOpa

9.5 | IIpuposansie [IpupoaHbie 3KOCHCTEMBI. PackpbiBaTh cofiep:kaHrue TEPMUHOB U
HKOCUCTEMBI Drocucmemvl 03€p u pek. Ikocucmemvl | TOHATUN: PUTOIIIAHKTOH, 300TUIAHKTOH,
Mopeti u oKeanog. IKocucmemvl myHOp, | ApyCHOCTb.
Jlecos, cmenetl, nyCmbitb. XapaxkTepuzoBaTh MPUPOIHBIC
JemoHcTpanumn HKOCHCTEMBI, UX OCHOBHBIE
TabauIel U cXeMbl: «IKOCUCTEMA KOMITOHEHTHI (Ha IIpUMEpE 03€epa,
HIMPOKOJIMCTBEHHOIO JIECAY, XBOMHOTO U IIMPOKOJIMCTBEHHOIO JIECA).
«3IKocUCTEMA XBOMHOTO Jiecay, OOBIICHATH TPUYUHBI PATUYHON
«IKocucTeMa 03epay. OromMacchl IPOYIIEHTOB U
O0OopyaoBaHmne: akBaprUyM Kak MOJEb | KOHCYMEHTOB B IPUPOIHBIX
9KOCHUCTEMBI. HKOCUCTEMAX.
IKcKkypeust «IKCKypeus B TUTHYHBIN | COCTaBISTh MACTOUIIHBIE U IETPUTHBIC
O6uoreorieHo3 (B 1yOpaBy, Oepe3HsIK, [ETMY TUTAHUS TPUPOTHBIX IKOCUCTEM.
€JIbHUK, Ha CYXOJ0JIbHBIN UITH [IpuBOIUTH MPUMEPHI OPTAHU3MOB,
MONMEHHBIN JIyT, 03€p0, OOJIOTO)» BXOJISIIIIUX B COCTaB (PUTOTUIAHKTOHA,
300IIAaHKTOHA, OEHTOCA.
OOG0CHOBBIBATH POJIb IPYCHOCTH
B KM3HU HA3EMHBIX SKOCUCTEM.
CpaBHuBaTh OMOMAacCy U MPOAYKITHIO
BOJIHBIX U Ha3€MHBIX YKOCUCTEM
9.6 | AuTpororeHHbIe AHTpPOINIOT€HHBIE SKOCUCTEMBI. PackpbiBath copepkaHue TEPMUHOB U
SKOCHUCTEMBI Arposkocucrema. ArpoLeHO3. MOHSTUI: arpO3KOCHUCTEMA, arpOLIEHO3,
(arpo3KoCUCTEMBI) Paznuuust MexXy aHTPONIOTEHHBIMU M | MOHOKYJIBTYpA.
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MPUPOJHBIMH SKOCUCTEMAMH.
JemoHCcTpauumn

Tabyuibl ¥ cXeMBbI: « ATPOLIEHO3Y,
«KpyroBoport BelecTs 1 IOTOK
SHEPTHUHU B arpoOLIEHO3E».
OobopynoBanme: repdapun
KYJbTYPHBIX U TUKOPACTYIIUX
pacTeHUN.

IKCKYypcHs «DKCKYpCHs

B arpO3KOCUCTEMY (Ha MMOJIe WIIn

B TEIJTMYHOE XO35HUCTBO)»

XapakTepu3oBaTh OCHOBHBIE
KOMIIOHEHTBI arpO3KOCUCTEMBI.
[IpuBOAUTH MPUMEPHI ATPOIKOCUCTEM.
CocTaBisTh 1ENY MUTAHKS arpolieHO3a.
OO60CHOBBIBATH MPUYUHBI HU3KOM
YCTOMYMBOCTH arpO3KOCUCTEM.
CpaBHUBATH arpO’KOCUCTEMBI
MPUPOIHBIE SKOCUCTEMBI.
XapakTepu3oBaTh pOJIb YEJIOBEKA

B COXPAHEHHH YCTOMYUBOCTH
arpo3KOCHUCTEM

9.7

YpO0IKOCUCTEMBI.
ODKOMOHUTOPHUHT

Ypb6o3xocucrembl. OCHOBHBIE
KOMITOHEHTHI YpOOIKOCUCTEM.
I'oponckas dropa u payna.
CuHaHTpONM3aLUs TOPOJICKON (hayHBbI.
buonornueckoe u X0351MCTBEHHOE
3HAYEHUE arpOdIKOCUCTEM U
ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POpMUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI
OpraHu3MOB B 9KOCUCTEMAX.

Ponv xackaonoeo sghghexma u 6uoos-
20UPUKAMOPO8 (KI0UesbIX 8UA08)

8 PYHKYUOHUPOBAHUU IKOCUCTEM.
[IepeHocC 3HEPrUH U BELIECTB MEXKIY
CMEKHBIMH 3KOCUCTEMAMU.

Y CTOMYHUBOCTH OPTAHU3MOB,

PackpwiBath copepkaHue TEPMUHOB U
MOHATUH: ypOO3KOCHCTEMA,
CUHAHTPOIU3AIIMS, TOPOJCKast ¢uiopa,
ropojckas (hayHa, SKOMOHUTOPHHT.
XapakTepu3oBaTh OCHOBHBIE
KOMITOHEHTHI yPOOIKOCHCTEM.
OnuchiBaTh OMOJIOTMYECKOE U
XO3SIMICTBEHHOE 3HAYCHUE
ypOOIKOCUCTEM.

[IpuBOAWTE MPUMEPHI U OIICHUBATH
COCTOsTHUE YPOOIKOCUCTEM CBOEH
MECTHOCTH.

BoIsSIBISITE 0COOCHHOCTH TOPOICKON
(bropsl 1 GayHBI.

CpaBHUBaTh YpOOIKOCUCTEMBI U
MPUPOIHBIE IKOCUCTEMBI
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MIOIYJISILIUK ¥ 3KOCUCTEM B YCIIOBUAX
€CTECTBEHHBIX U AHTPOITOIN€HHBIX
BO3JIEUCTBHIA.

Mexanuzmul 8030eticmeus 3a2pa3HeHul

PA3HLIX MUNO8 HA CYOOP2AHUBMEHHOM,
OpP2aHUIMEHHOM, NONYJIAYUOHHOM U
9KOCUCMEMHOM YPOBHSX, OCHOBbL
9KONO2UYECKO20 HOPMUPOBAHUS
AHMPONO2EHHO20 8030€UCMBUS.
MeTon0JI0russ MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOIIOTEHHBIX
KOCHUCTEM.

JdemoHcTpanuu

Tabuuub! u cxemsl: «IIpumepsl
ypOOIKOCHCTEM.

IIpakTnyeckas padora

«3ydyeHue u onucaHnue
ypOOIKOCUCTEMBI.

JlabopaTopHasi padora

«M3ydenne pazHOOOpa3Hsi MEIKUX
MTOYBCHHBIX YJICHUCTOHOTHX B Pa3HbIX
AKOCHUCTEMAX)

HToro uacoB o teme

12
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10

Tema «buocdepa — rinod6ajabHasi IKOCHCTEMA)

10.1

buocdepa. Ctpykrypa
1 cocTaB Obnocdepbl

2

buocdepa — obmerranerapuas
000104yKa 3emiid, T/ie CYIEeCTBYET WU
CyllleCTBOBaJIa *U3Hb. Pa3Butue
MIpeACTaBICHHM 0 Orocdepe B Tpymax
2. 3rocca. Yuenue B.U. BepHaackoro
o ouocdepe. Obnactu duocheps u e
cocTas. JK1Boe BelecTBo Ouochepsl u
ero (yHKIIUH.

JdemoHcTpauumn

Ioptpetsl: B. 1. Bepnanckui,

9. 3rocc.

Tabuuub! 1 cxemsbl: «l'eochepsl
3emuny, « DyHKIIUU KUBOTO BEIIECTBAY

PackpriBath copepkaHne TEPMUHOB U
NOHATUH: Ouocdepa, )KUBOE BEUIECTBO,
KOCHOE BEIIECTBO, OMOKOCHOE
BCIIECTBO, OMOTEHHOEC BEIIECTRBO.
[TpuBoAUTH POPMYIUPOBKH OCHOBHBIX
nojoxeHui yuenus B. . BepHanckoro
o 6uocdepe.

XapaktepusoBaTh 00s1acTu 6rocdepsl u
WX COCTaB, Ha3bIBaTh 00IACTH
pacipocTpaHeHUs KUBOTO BEIIECTBA

B 000J109Kax 3eMJIH U BBISBIISATH
MPUYUHBI €r0 PA3TUIHOTO
pacmpezeneHusl.

[Tepeuncnars GyHKIMH )KUBOTO
BelecTBa onocdeps (razonas,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHAS,
KOHIIEHTpAI[MOHHAS, OMOXUMHYECKas ).
[IpuBOoAUTH TPUMEPHI MPEOOPA3YIOIIETO
BO3JICHCTBHSI )KUBOTO BEIIIECTBA HA
ounochepy.

AHaM3UpOBaTh U OIICHUBATH
OMOJIOTHYECKYIO0 HH(OPMAITHIO

0 TJIOOAJTBHBIX IKOJIOTHIECKUX
npoOemMax 6uocdepsl, MOTydaeMyIo

U3 pa3HbIX UCTOYHHUKOB.
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OuenuBars Bknaa B. U. Bepnaackoro,
3. 310cca B CO3/1aHHUE YUEHUS
o buocdepe

10.2

3aKOHOMEPHOCTH
CYIIIECTBOBAHMUS
ounochepsl.
KpyroBopotsr
BEIIICCTB

3aKOHOMEPHOCTH CYLIECTBOBAHHUS
ouocdepnl. OcobeHHoCcTH OHOCPEepbl
Kak ri100abHON SKOCUCTEMBI.
JluHamMuyeckoe paBHOBECHE

B Ouocdepe. KpyroBopoTsl BelecTB u
OMOreoXUMHUUYECKHe UKIIBI (YTIIepoa,
a3oTa). PUTMUYHOCTH SIBIICHUI

B Omocdepe.

JdemoHcTpauun

Tabauubl u cxembl: «I'eochepsl
3emnmn», « DyHKIIMU 5KUBOTO
BEIIIECTBAY,

«KpyroBopoT azora B mpupoae»,
«KpyroBopoT yriepoaa B mpupoie»,
«KpyroBopoT kuciopoaa B mpupoe»,
«KpyroBopoT BOJbI B TPUPOAE»

PackppiBath copepxanne TEPMUHOB U
MTOHATHUI: TJI00ATbHAS SKOCHCTEMA,
TMHAMUYECKOE paBHOBECHE,
KPYTOBOPOTHI BEIIECTB,
OMOTreOXUMHUYCCKUE ITUKIIBI.
XapakTepu3oBaTh 0COOCHHOCTH
Ooumocdepsl Kak rio0abHOM
HKOCHCTEMBEI.

Onpenensath GyHKIU0 Onocheps

B oOecreueHnu OMOTreHHOTO
KpyTrOBOPOTa BEIIECTB Ha IJIAHETE.
XapakTepu3oBaTb OCHOBHBIE
KPYTOBOPOTHI: BOJIBI, YTIIEpOa, a30Ta.
CpaBHUBATH 0COOCHHOCTH KPYyrOBOPOTA
Pa3TUYHBIX BEIICCTB.

OrneHnBaTh 3HAYCHHUE KPYTrOBOPOTA
BEIIIECTB JJIS CYIIECTBOBAHUS KU3HU
Ha 3emuie.

OOBSICHATB POJTH OPTAHU3MOB

B OMOJIOTUYECKOM KPYTOBOPOTE
BCIIECTB.

BoISIBIATE TUHAMHYECKOE pAaBHOBECHE
ounocdepsr.

139



[TpuBOIUTE PUMEPHI PUTMUIHOCTH
SBJICHHUH B Onocdepe

10.3 | 3oHanbpHOCTH 2 3oHanbHOCTH Ouocdepsl. [TonsTue PackpbiBath copepxanue TEPMUHOB U
ounocheprl. OCHOBHBIE 0 6mome. OCHOBHBIE OMOMBI CYIITH: MOHSATUIN: OMOMBI, TYHJIpa, XBOHHBIE
OMOMBI CYIIIH. TYHJIpa, XBOWHBIE JIeca, CMEIIAaHHBbIE U | JIECA, CMELLIaHHBIE JIeca,

Y cToiunBoCTh MIUPOKOJIUCTBEHHBIE JIeca, CTEIH, HIMPOKOJIMCTBEHHBIE JIECa, CTEIIH,
onocdepsl CaBaHHBI, TyCThIHU, TPOIIUUYECKUE JIECA, | CABAHHBI, TyCThIHU, TPOIIMYECKUE JIeca,
BBICOKOTOpbsi. KITMMar, pacTUTENbHBIA | BICOKOTOPbSI.
Y KUBOTHBIA MUp OMOMOB CYIIIH. Iloka3biBaTh HaA KapTe U
CprKTypa )54 (byHKHI/I;I JKUBBIX CUCTEM, | XAPAKTCPHU30BATHh OCHOBHBLIC OMOMBI
OIICHKA MX PECYPCHOI0 NOTCHIMANIA U Cyliu.
onochepHbIX QYHKINH. CpaBHUBaTh 0COOEHHOCTHU KJIMMATA,
JleMoHCcTpanun II0YB, PACTUTEIBHOTO U JKUBOTHOTO
Tabauie! u cxembl: «OCHOBHBIE OMOMBI | MUPA Pa3HbIX OMOMOB CYIIH 3EMIIH.
cymmny, «Kimmmarnueckue nosica BbISIBISATE IPUYMHBI 30HATBHOCTH
3emnny, « Tynapay, «Taliray, B Ouocdepe
«CMelIaHHbIi 1ecy,
«1InpoKOoIUCTBEHHBIN JIecy, «CTenby,
«CaBannay, «IlycTbiHsY,
«Tponmueckun gecy.
Oo6opynoBanme: repbapun pacTeHUN
pa3HBIX OMOMOB; KOJUICKIIMH >KMBOTHBIX
Htoro yacoB no Teme 6
11 | Tema «Henn0Bek M OKpY:KalouUias cpeaar
11.1 | Bo3aeiicTBue 2 DKOJIOTUYECKUE KPU3UCHI U UX PackpriBaTh copepkanre TEpPMUHOB

yejioBeka Ha ouochepy

NpU4rHbL. Bo3iencTere yenoBeka
Ha 6uocdepy. 3arps3HEeHNE BO3AYITHOM

U TIOHATHI: aTMocdepa,
BEILIECTBA-3arPSA3HUTENH,
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cpeasl. OxpaHa Bo3ayxa. 3arpsa3HEHUE
BOJIHOM cpeabl. OXpaHa BOJHBIX
pecypcos. Pazpymenue noussl. OxpaHa
ITIOYBEHHBIX pecypcoB. M3sMeHeHune
KJIuMarTa.

JdeMoHcTpanuu

TaOauib! U cXeMbl: «3arpsi3HeHUe
aTMocQepb», «3arpsa3HeHue
ruzpocheps», «3arpsa3HEHUE IOYBbI,
«ITapHuKOBBINA 3D PEerT»

MapHUKOBBIN dPPEKT, «030HOBAS
IBIPA», «KACIOTHBIE HOKINY,
ruapocdepa, 3BTpoPuKaus BOA0EMOB,
104YBa, 3pO3Us MM0YB, MECTUIUIBI,
DKOJIOTHYECKUN KPU3HC.
AHanmM3upoBaTh aHTPOIIOT€HHbBIE
(haxkTOpbl BO3ICHCTBUS Ha Onochepy
(poyb yenoBeKa B IPUPO/IE) HA PA3HBIX
ATanax pa3BUTHUS YEJIOBEYECKOTO
oO1ecTBa.

XapaxkTepusoBaTh ri100ajbHbIC
HKOJIOTUYECKUE TPOOIIEMBIL;

OCHOBHBIE UICTOYHUKHU aTMOC(HEPHBIX
3arpsi3HEHUN; SIKOJIOTUYECKUE
npo0JIeMbl, CBSI3aHHBIC

C YBEJIMYEHUEM TPaHCIIOPTA

B KPYIIHBIX TOPOJIAX; ABTPOPHUKALIUIO
BOJIOEMOB; MOCJEACTBUS 3arpsI3HEHUS
BOJ| XUMHUYECKHMH BEIIECTBAMU;
BO3JICHICTBHE YEJIOBEKA HAa MOYBEHHBIM
MOKPOB.

AprymMeHTHpOBATh 3HAYEHUE
DKOJIOTUYECKUX 3HAHUH B PELICHUU
BOITPOCA O MOJJIEP>KAHUM YCTOMYHUBOCTH
ounocdepol
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11.2

AHTpPONOTreHHOE
BO3/ICCTBHE

Ha PACTUTENbHBIN U
YKABOTHBIA MUD.
OxpaHa npuposl

AHTPOIIOT€HHOE BO3JEHCTBUE

HA PACTUTEIBbHBIN U )KUBOTHBIN MUP.
OxpaHa paCTUTEIBHOTO U dKUBOTHOTO
Mupa. OCHOBHBIE NPUHITUIIBEI OXPAHbI
npupoasl. Kpacueie kauru. Oco6o
OXpaHsEMBbIE IPUPOJAHBIE TEPPUTOPUU
(OOIIT). boraanueckue caapl U
300JI0TUYECKHUE TTAPKH.
JdemoHcTpauumn

Tabauiet U cxeMbl: «Oco60

OXpaHsEMBbIE IPUPOAHBIE TEPPUTOPHUM.

Oo6opynoBanme: pororpaduu
OXpaHSAEMbIX PACTEHUI U )KUBOTHBIX
Kpacnoit kauru P®, KpacHolt kauru
pervoHa

PackpbIBaTh coepxaHue TEPMUHOB U
MOHATHI: COKpALICHUE
O6ropazHoo0Opasusi, OXpaHa MPUPOJIbI,
0c000 OXpaHsIeMbIE PUPOTHBIC
tepputropun (OOIIT), 6orannueckuit
call, 300JIOTUYECKHUN MapK.
XapakTepu3oBaTh IJIAaHETAPHYIO POJIb
PacTEHHI U )KUBOTHBIX.

[IpuBOIUTH IPUMEPHI TPSIMOTO U
KOCBEHHOT'O BO3JICHCTBHSI YEIOBEKA
HA PACTUTEIBbHBIA U >KUBOTHBIN

MHP.

XapakTepu3oBaTh IPUHIUIIBI
«BCceMHUpHOM CTpaTernu OXpaHbl
PUPOABD».

[lepeuncnsiTb 0COOEHHOCTH Pa3IMUHBIX
OOIIT.

[IpuBoauts npumepsr OOIIT,
PacCIOJIOKEHHBIX B CBOEH MECTHOCTH.
Jloka3bpIBaTh Ha MPUMEPAX OMACHOCTh
COKpalIeHus OU0JI0TUYECKOTO
pazHoobpasust 3emiu.

[IpuBOIUTH MPUMEPHI PEAKUX U
MaJIOUMCIIEHHBIX BUJIOB PACTEHUM U
’)KUBOTHBIX CBOE€M MECTHOCTH,
3aHeCEHHBIX B KpacHble 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 IPUPOIOTIONH30BAHNE
U COXpaHCHUE OMOJIOTHYECKOTO
pazHooOpasus 3eMiIy.

OO0mme 3aKOHOMEPHOCTH
r100aTBHBIX YKOJOTHIECKUX
Kpu3ucoB. OcOOEHHOCTH
COBPEMEHHOT'0 KPHU3HCa U €T0
BEPOSTHBIC MTOCIICCTBHS.

Pa3BuTHE METO0B MOHUTOPHHTA
Pa3BUTHS OIMACHBIX TEXHOTCHHBIX
IPOLIECCOB.

CucmemHbie ucciedo8anus nepexooa
K pecypcocbepezaiowell u
KOHKYPEHMOCNOCOOHOLL dHepeemuKe.
buonoeuuecxoe pasnoobpazue u
ouopecypcol. Hayuonanvnoie
UHGOpMayuoHHvle cucmemol,
obecneuusaowue 00Cmyn

K UHopmayuu no cocmosHuio
OMOENbHbIX 8UO08 U IKOCUCTEM.
OcHo8bl dKOpeaburumayuu 3Kocucmem
u cnoco6o8 6opvovL

¢ OUonospedcOeHUsAMU.
Pexoncmpykyus mopckux u HazemHbix
9KOCUCTMEM.

PackpeiBath conepxaHue TEPMUHOB U
MOHATUI: PALIMOHAIIBHOE
IIPUPOJOIOIB30BAHNE, YCTOMUNBOE
pa3BUTHE, IPUPOJHBIE PECYPCHI,
DKOJIOTUYECKUH CIIEI.

XapakTepu30BaTh OCHOBHBIEC IIPUHLIAIIBI
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUYECTBA U
IIPUPOJIBL.

OnuceiBaTh HEUCYEPIIAEMBIE U
ycyepnaeMble MPUPOIHBIE PECYPCHI,
MTOAYEPKUBAST OTHOCUTEIIBHOCTh
HEHUCUYEPIIaeMOCTH IPUPOIHBIX
PECYPCOB; XapaKTEPHU30BAThH ITPOLIECCHI
MX BOZHUKHOBEHUS U yCIIOBUSA CPELbI,
NPUBOJAIINE K UX (POPMHUPOBAHUIO.
PackpbiBaTh npo0seMbl paliliOHAIBHOTO
IIPUPOIOIIOIB30BAHUS U HAXOAUTH IIyTH
VX PELICHUS
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JemoHCcTpauumn
Ta0aune! ¥ cxeMbl: «Monaenu
YIPaBIISIEMOTO MUAPA»

HToro 4yacoB o Teme 6
PeszepBHOE Bpems 8
OBUIEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME
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