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OepnepanpHaspadbouasnporpammalbrosnorus. 10—11kmaces(yriny0néHHBIAYPOBEHD)

denepanpHas pabouas TporpamMma Mo y4deOHOMYy mpenMery «buomorus»
(yrmyOonéHnpli ypoBeHB) (mpenMeTHas o0sacTh «EcTecTBEHHO-HAydHBIC TPEIMETHI)
(mamee COOTBETCTBEHHO — TIporpaMMa TI0 OHOJOTWH, OWOJIOTHSA) BKIIIOYACT
MOSICHUTEIbHYI03aITUCKY,COICPKAHNECO0 YIS HISI, ITTAHUPYEMBbIEPE3yTbTaTHIOCBOCHHSI
MIPOTPAMMBI 110 OMOJIOTHH.

[TosicauTenpHas 3aMUcKa OoTpakaeT OOIIMe IeNu W 3aJa4il M3y4deHHs] OWOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTHYECKUX TMPEANOCHIIOK K €€ HM3y4YCHHIO O0ydYaroIuMHUCH,
MECTO B CTPYKType y4eOHOro TIiaHa,a TaKXKe TOIXOABl K OTOOPY COACpX)aHHS,K
ONPENCTICHUIO TUIAHUPYEMBIX PE3YylIbTaTOB M K CTPYKType TEMaTHYECKOTO
TUTAHUPOBAHMSL.

Conepxanue OO0ydeHUS PACKpBIBA€T COJEpKAaTEIbHBIE JIMHUHM, KOTOPHIC
npearaTcs Ay 00A3aTebHOTO M3Y4YEHHUS B KaXKIOM KJIacce Ha YPOBHE CPEIHEro
oO1iero oOpa3oBaHusI.

[InanupyemMble pe3yabTaThl OCBOCHHUS MPOrpaMMbl MO OHOJOTUU BKIIOYAIOT
JMYHOCTHBIE, METaIlpeJIMETHBIE Pe3yJbTaThl 3a BECh MEPHOJ OOyYeHHS Ha YPOBHE
cpeaHero oo1ero oopa3oBaHus, a TaKXKe MPEAMETHBIE JOCTHKEHUS 00ydaronierocs 3a
KaK/JIbI 101 00yUYeHus.

INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o Guosiornu Ha ypoBHE CpeHero oo1mero oopasoBanus pazpaborana
HaocHoBeDenepanbHOro3akoHaoT29.12.2012Ne273-d3«0O606pazoBanuu B Poccutickoi
Oepneparun»y, DPIroOC COO, Konuenuuu mpenojaBaHus y4eOHOTO TMpeaMera
«buonorus» U OCHOBHBIX TIOJIOKEHHH (peepanbHOil paboydeil mporpaMMbl BOCIIUTAHUS.

VYyeonsiii npeamer «buosorus» yrinyonénHoro yposHs uzyuyenus (10—11 kmaccol)
ABJIIETCSI OJHUM W3 KOMIIOHEHTOB TMpeaMeTHON obnactu «EcTecTBeHHO-HAy4YHBIC
npeametb». CormacHo nonoxeHusM OI'OC COO npoduiibHbIe yuyeOHBIE MPEIMETHI,
M3y4yaeMbICHAYTTyOJEHHOM ypOBHE, ABIAIOTCACTIOCO0oMaubPpepeHmannno0ydeHus Ha
YpPOBHE CpeaHEero oOIero oOpa3oBaHMS M IPHU3BaHBI 00ECICUYHUTH IPEEMCTBEHHOCTH
MEK]Iy OCHOBHBIM OOIIIMM, CPETHUM OOIIHUM, CPEIHUM MPOPECCUOHATIBHBIM U BBICIIIMM
oOpa3zoBanueM. B TO ke Bpemsi KaxAblii U3 ATUX YYEOHBIX MPEAMETOB JOJDKEH OBITh
OpUEHTHUPOBAaHHATIPHUOPUTETHOCPEIIIECHUE00PAa30BaTEIbHBIX,BOCITUTATEILHBIX u
pPa3BUBAIOIIMX  3a/a4, CBSI3aHHBIX C  M[poopUeHTauuerd  OoOydalluxcsi U
CTUMYJIMPOBAHUEMUHTEPECAKKOHKPETHONO0IAaCTUHAYYHOTO3HAHUS,CBSI3aHHOTOC
OuoJioruei, MeTUIIMHON, SKOJIOTUEH, TICUXO0JIOTHEHN, CTIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma mo Ouosoruu Ja€T MPEACTaBICHUE O UEIM U 3ajJadyax H3y4yeHUs
yuebHoro npeamera «buosorus» Ha yriyOJaEHHOM ypOBHE, OIpenessieT 00s3aTenbHOoe
(MHBapHaHTHOE) MPEIMETHOE COAEpKaHWEe, €ro CTPYKTypUpOBaHUE IO paszjieliaMm u
TeMaM, paclpeiesieHHe Mo KiaccaM, PEKOMEHIYET MOCIEA0BATEIbHOCTh U3yUYECHUS
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y4eOHOTOIpoIiecca,BO3PacTHRIX0COOEHHOCTeHOOyuaromumx cs. Buporpammenouo
OTMHPEANTM30BAHITPUHIIUIIIIPEEMCTBEHHOCTUCU3YYEeHUEMONOJIOTUH Ha ypOBHE
OCHOBHOI'O 00111ero 00pa3oBaHus, Ogarogaps 4eMy MpoCMaTPUBAETCS HAPABICHHOCTh
Ha TIOCTEAYIONMee pa3BUTHE OWOJOTHYECKUX 3HAHWUH, OPHCHTHUPOBAHHBIX Ha
dbopmupoBaHue €CTECTBEHHO-HAYYHOTO MHUPOBO33pEHUS,
AKOJIOTUIECKOTOMBIIIICHHUS, TPEACTABICHUI03I0POBOMOOPA3EKU3HI, HABOCITUTAHNE
OepeKHOTO OTHOILIEHUS K OKpY’Karollel nmpupoaHoit cpene. B nmporpamme no 6uosioruu
TaK)K€ TOKa3aHbl BO3MOXKHOCTH yueOHOro mnpeamera «buonorus» B peaau3aluu
tpeboBanuiit PI'OC COO K mMIaHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM U
NpEeAMETHBIM pe3yibTaTaM 00y4eHUst U B (OPMHUPOBAHWU OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEIILHON  JIEATETbHOCTH  OOYYAIONIUXCS 1O  OCBOCHHUIO  COJCpIKAHUS
OMOJOTMYECKOro 00pa3oBaHus Ha YPOBHE CPEJIHEr0 00IIEero 00pa3oBaHus.

VYyeOuniii mpeamer «buonorus» Ha yYpoBHE CpelHEro o0Iero oOpa3zoBaHUs
3aBepIraeT OMOJIOTHYECKOe 00pa30BaHUE B MIKOJIC M OPUEHTHUPOBAH Ha PACIIMPEHUE U
yrayOjeHrue 3HaHui oO0ydYaromuxcsi O >KUBOW MTPHUPOAE, OCHOBaX MOJICKYJSPHOU H
KJICTOYHON OHOJIOTUH, SMOPUOJIOTUM U OWUOJOTUM PA3BUTHS, TC€HETHUKH, CEJICKIIUH,
OMOTEXHOJIOTHH, YBOFOIIMOHHOTO YICHUS U DKOJIOTHH.

N3yuenune yueOHoro mpeamera «buonorus» Ha  yriayOJIeHHOM YpPOBHE
OPHUEHTHPOBAaHO Ha TOATOTOBKY OOYYarOMMXCS K TIOCIEAYIOMIEMY IOTyYeHHUIO
OMOJIOTUYECKOTO 00pa30BaHus B By3aX M OpraHU3alUAX CPEIHEro MpodhecCHuOHAIBHOTO
oOpazoBanus. OCHOBY €T0 COJEP)KaHHUS COCTABISICT CHCTEMa OMOJIOTHYECKUX 3HAHHM,
MOJIYYCHHBIX TIPH H3YYCHUU OOYYAIONUMHUCS COOTBETCTBYIOIIMX CHCTEMATHUCCKHX
paszaesoB OMOJIOTHH Ha YPOBHE OCHOBHOTO 0011ero obpasoanus, B 10—11 kmaccax atu
3HAHMATONYyJar0Tpa3BUTHE. Tak,pacMpeHBINY Ty O0JIEHBIOMOIOTHICCKUC3HAHUS 0
pacTeHusX, SKMBOTHBIX, Tpubax, OakTepusx, OpraHu3Me 4YeJlOBeKa, OOIIMX
3aKOHOMEPHOCTSIX JKM3HHU, JIOMOJIHUTEIHLHO BKJIIOYEHBI OHOJIOTHYECKUE CBEACHUS
MIPUKJITHOTOMIIONCKOBOTOXapaKTepa,KOTOPHIEMOKHOUCITOIb30BATHKAKOPUCHTHPHI
JUITIOCIe AyroIeropsioopanpodeccun. BoaMokHaTaKKEHHTETrparissOn0I0THIECKUX
3HAHMHCCOOTBETCTBYIOMUMHU3HAHUSMH,TOTYYCHHBIMHUOO yIaFOIIIIMHUCSTIPUU3YICHUH
bu3UKK, XUMUH, reorpadui 1 MaTEMaTUKH.

CtpykTypa mporpaMmbl 1O OWOJOTHH OTpaXaeT CHUCTEMHO-YPOBHEBBIM U
ABOJIIOIIMOHHBIA MOJIXO0/IbI K M3yueHHto Onosioruu. CoracHO UM, U3y4arOTCs CBOMCTBA
U 3aKOHOMEPHOCTHU, XapaKTEePHBIC ISl KUBBIX CUCTEM Pa3HOTO YPOBHSI OpraHU3aIlH,
ABOJTFOIUMOPTaHUICCKOTOMUpaHa3eMIIe,COXpaHeHUSIONOIOTMIECKOTOPa3HO00pa3us
raHeTsl. Tak, B10 kiaccen3ydaroTcss OCHOBBIMOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHH,
OMOpPHUOJIOTUN W OHOJIOTHMH Pa3BUTHSA, TEHETUKH U CEJICKIUU, OMOTEXHOJIOTHH W
CUHTCTHYCCKON OWOJIOTHH, aKTYaJUu3UPYIOTCS 3HAHHS OOYy4aromuxcs 1o OOTaHWKE,
300JI0THH, aHATOMUH, (U3HOJIOTUH 4YeoBeka. B 11 kiacce n3ydyaroTcsi 3BOJTIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebnsiii npenmet «buonorusy mpu3BaHa 00€CIEUUTh OCBOCHHE 00YUaIONUMUCS
OMOJIOTHYECKUX TEOPUHU3aKOHOB, UICH, IPUHITUITOBUTIPABUIL, JICKAIIIUXBOCHOBE
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COBPEMEHHOW  €CTECTBEHHO-HAyYHOM KapTUHBI MHpaA, 3HAHUM O CTPOCHHH,
MHOrooOpa3u U OCOOEHHOCTSX KIIETKH, OpraHu3Ma, HOMyJsiMH, OHOLIEHO03a,
HKOCHCTEMBI,OBBIIAIOIINXCIHAY YHBIX TOCTHXKEHUSAX ,COBPEMEHHBIXUCCIIEIOBAHUAX B
OMONOrMM, TPUKIATHBIX acleKTax Ouojormyeckux 3HaHuM. [lnsg pasButus u
NOJIIEpKAaHUSUHTEPECa00yJarOUX CIKOMOIOTMMHAPSY CO3HAYUTEIbHBIMOOBEMOM
TEOPETUYECKOr0 MaTepHuaja B COAEPKAHUU MPOrpaMMbl IO OMOJIOTUU MPETYCMOTPEHO
3HaKOMCTBO C MCTOpPUEN CTAaHOBJICHUS W Pa3BUTHUSA TOM WM MHOW 00JlacTU OMOJOTHUH,
BKJIAZIOM OTEYECTBEHHBIX U 3apyOeXHBIX YYEHBIX B pELICHUE BaKHEUIINX
OMOJIOTMYECKUX U SKOJIOTMYECKHUX IPoOIIeM.

Llenp m3ydenus ydeOHoro mnpeamera «buonorus» Ha yriyOJIEHHOM YpOBHE —
OBJIaZICHHE OOYYAIOIIMMHUCA 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHAJIBHOM OpraHU3aluu
YKUBBIXCUCTEMPA3HOTOPaHTaulIPUOOPETEHNEYMEHU NN CIIOB30BaThATU3HAHUSB
dopMupoBaHMM ~ HMHTEpeca K  ONpeNesN€HHOM  obmacT  mpodeccHoHaTbHOM
NEeSITEIbHOCTH,CBSI3aHHONCOMOIIOTUEHN, MTTUKBBIOOPYy4eOHOT03aBEICHUS TUIS
IPOAOKEHUS OMOJIOTHYECKOT0 00pa30BaHusl.

JlocTrkeHue 1enn u3ydeHus: yueoHoro npeamera «buonorus» Ha yriyOiaéHHOM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 33/1ay:

OCBOEHHE OOYyYarolmMMHCS CHUCTEMbl OHOJIOTMYECKUX 3HAaHUH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHLEMUMSIX, THUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX U
IpaBuiIax,COCTaBISIOUIMXCOBPEMEHHYIOECTECTBEHHO-HAYYHYIOKAPTUHYMUPA;0
CTPOEHUHU, MHOTO00Opa3uu U 0COOCHHOCTAX OMOJIOTMUECKUX CUCTEM (KJIETKA, OPTaHH3M,
nomyJjsiuus, BHUJA, OHOreoueHo3, Ouocdepa); O BBIAOMIUXCS OTKPBITUAX U
COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HAaKOMJIEHWE OOYy4YaromMXCs € METOJAAMM TO3HAHUS JKUBOW MPUPOJBIL:
UCCJIEI0BATENLCKUMU METOJaMH OMOJIOTMYECKUX HAYyK (MOJEKYJSIPHOW M KJIETOYHOM
OHOJOrMK,AMOPHOIOTUMNONOIOTUHPA3BUTHUS, T€HETUKUNCENEKIINHA,0MOTEXHOIOTU U
MCUHTETUYECKONONOIOr MM, TaJIEOHTOIOT MU, IKOJIOT MM ); METOIAMHACAMOCTOSI TENIbHOTO
MPOBEACHUSIONOIOTUUECKUXUCCIISIOBAHUMBIA00paTOpUUUBIpUpOAe(HAOIIOIEHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/ICJIMPOBAHUE);

OBJIAJICHHE  OOYyYalOUIUMUCA  YMEHUSIMHU: CaMOCTOATEIBHO  HAXO/MTb,
aHANM3UpPOBaTh W HCIOJb30BaTh OHOJOTMYECKYI0 HH(OpMaIMIO; MOJIb30BaThCS
OMOJIOTMYECKOM TEPMHUHOJIOTME W CHMBOJIMKOW; YCTAHABIMBATh CBSI3b MEXIY
pa3BUTHEM OMOJIOTMH U COLUMAIBbHO-2KOHOMUYECKUMH U 3KOJIOTMUYECKUMU MPoOIeMaMu
YeJI0BEUECTBA;0L€HUBATHIIOCIEACTBUACBOCHIEATETbHOCTUIIOOTHOILICHU IO
KOKpY>KaroueHnpupoaHoicpeie,cCOOCTBEHHOMY3I0pOBbIOM3I0POBbIOOKPYKAOIIIUX
mojed; OOOCHOBBIBATH MW COONMIOAATH Mephl  NPODUIAKTHUKKA  HMHQPEKIMOHHBIX
3a00JieBaHUM, TMpaBWia TIOBEACHUS B TMPUPOJE M oOOecredeHus Oe30MacHOCTH
COOCTBEHHOM KHU3HENEATEIbHOCTH B UPE3BbIYAHHBIX CUTYyalUsX MPUPOAHOTO U
TEXHOT€HHOT0XapaKTepa;XapakTepru30BaTbCOBPEMEHHBICHAYUYHBICOTKPBITUS B 00JIacTH
Onosoruu;

pa3BUTHEYO0YUAIOITNX CANHTEINIEKTY AJIbHBIXUTBOPUECKUXCIIOCOOHOCTEUBIIPOIIECC
€3HaKOMCTBACBbLIAIOIIMMHUCIOTKPHITUIMUHCOBPEMEHHBIMU
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UCCIIEIOBAaHUSIMH B  OHMOJIOTHH, peIIaéMbIMU €10 MpoOJeMaMH, METOI0JIOTHEN
OMOJIOTUYECKOTO HCCIIEOBAaHMS, IPOBEIACHUS OSKCIIEPUMEHTAIBHBIX HCCIIEIOBaHU,
pemeHust OMOJOTHMYECKUX 3a/ady, MOJCIMPOBAaHUS OHOJIOTHYECKUX OOBEKTOB H
IPOILIECCOB;

BOCIIUTaHHE YOOYYarOMUXCIIIEHHOCTHOTOOTHOIIEHUSKKUBOWTIPUPOACBIIETIOM U K
OTJENbHBIM €€ 00BEKTaM M SIBJICHUSIM; (POPMUPOBAHUE HKOJIOTUYECKOM, T€HETHUECKOMH
IPaMOTHOCTH, OOIIel KyIbTYpbl MOBEIEHHS B NPUPOAE; MHTETPAIlMd €CTECTBEHHO-
HAaYYHbIX 3HAHU;

npuodpeTeHne OOy4JalolUMHUCS ~ KOMIIETEHTHOCTH B palMOHAIBLHOM
IPUPOAOIONIB30BaHUN (COOIOIEHUE TPaBWI MOBEACHHUS B MPUPOJE, OXpaHbl BHIOB,
IKOCHCTEM,0M0C(hEPHI),COXPaHEHUNCOOCTBEHHOT03/I0POBBSIN3I0POBBSIOKPYKAIOIINX
monen (cobmomeHus Mep MPOQIITAKTUKHA 3a00sieBaHuil, obecrieueHrne Oe30MacHOCTH
KU3HEICATEIIbHOCTY B YpPE3BbIUANMHBIX CHUTyalUsIX MPUPOJAHOTO U TEXHOTEHHOTO
XapaKTepa)Ha0CHOBEUCIIOIb30BAHUSONOIOTHYECKUX3HAHUMMYMEHUN B TMOBCEIHEBHOM
KU3HU;

CO3JaHUE YCIOBUHM i1 OCO3HAHHOI'O BbIOOpa OOYYAarOUIMMUCS WHIWBHUIYaIbHON
oOpa3oBaTeNbHOM TPAEKTOPHH, CHOCOOCTBYIOLIEH MOCIIEAYIOLEMY
npo(heCCHOHATTLHOMY CAaMOONPEIEIECHNI0, B COOTBETCTBUM C WHIUBUAYaJIbHBIMU
MHTEpecaMu U MOTPEOHOCTAMHU PETHOHA.

O011eeuncouacoB,peKOMEH 10BAHHBIX JUIAN3YYeHUSIOMOIOT MMHAYTTy OJIEHHOM
ypoBHe, — 204 yaca: B10 xnacce — 102 yaca (3 yaca B Hezemnto), B 11 kimacce — 102 gaca
(3 gaca B HezemIO).

OTO0op oOpraHu3alMOHHBIX (OpPM, METOIOB M CpPEICTB OOy4YeHHUs OHOJIOTUU
OCYIIECTBISAETCACYUETOMC IS (PMKUETOCOACPKAHUSIMHATIPABICHHOCTHA
OpOAODKEHHE  OMOJOTMYEeCKOro  oOpa3oBaHUsT B OpraHU3alusiX  CPEAHEro
PO eCCHOHATILHOTO U BHICIIETO 00pa30BaHUS.

OO0s3aTeNbHBIM YCIOBUEM MpU OOyYEHMHM OHMOJIOTHUHM Ha YIIIyOJIEHHOM YPOBHE
SBJIIETCSL TpPOBEJEHUE Ja0OpaTOPHBIX U MpakTUyeckux pabor. Takxke ydactue
OOy4aroluxcss B BBIMOJIHEHUN TPOCKTHBIX M Y4EOHO-UCCIIEOBATENBCKUX pPaboT,
TeMaTHKa KOTOPBIX OMNpEIENsIeTCs YYHUTEJIEM Ha OCHOBE HMEIOIIMXCS MaTepuaIbHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBHIA.
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COJEPXAHUEOBYUYEHUS

10 KJIACC

Temal.buonorusskakHayka

CoBpeMeHHas Ouonorus — KOMIUIEKCHas Hayka. Kparkas uctopusi pa3BUTHS
Oouonoruu. buonornueckue Hayku U u3ydaeMmble UMH MpoOieMbl. DyHIaMEHTANIbHEIE,
MPUKJIAJHBIC U TTOMCKOBBIE HAYYHBIEC UCCIIEAOBAHUS B OMOJIOTUU.

3HaueHue Owuonoruu B (GOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAy4YHOU
kaptuabiMupa.[Ipodeccun,cBa3annbiecononornei. 3HaUeHUEONOIOTHH B MIPAKTUIECKON
JEATEIIBHOCTH YEJIOBEKA: MEIULINHE, CEIbCKOM XO35MCTBE, MIPOMBIIIJIEHHOCTH, OXPAaHE
MIPUPOJIBI.

JleMoHCTpanyu

[ToptpeTsi: Apuctotens, Teodpact,K.JIunneit, )K.b.Jlamapk,Y. [lapsuH,
V.I'apseir,I .Mennens,B.1.Bepuanckuii, .11.1Tasnos, 1.1 1.MeunnkoB, H.M. Basuios,
H.B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, J[.K. benses.

Tabmuupbr u cxembl: «CBsizb OHWONOTMM C JAPYrMMH Haykammy», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema2.)KuBblecucTeMbIMUXU3YyYCHHUE

XKuBble cucTeMbl Kak MpeaMeT u3ydeHus Ouosiornu. CBOMCTBA JKUBBIX CUCTEM:
€IMHCTBO XUMHUYECKOIO COCTaBa, JIHUCKPETHOCTh M UEIOCTHOCTb, CIOXKHOCTb U
YIOPSAI0YEHHOCTBCTPYKTYPBI, OTKPBITOCTh,CAMOOPTaHA3aLIM,CAMOBOCITPOU3BE/ICHUE,
pa3apaXxuMoOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPpOBHH OpraHu3alMy >KUBBIX CUCTEM: MOJIEKYJISPHBIM, KJICTOYHBIA, TKAHEBBIM,
OpTraHU3MEHHBIN, TMOMYISIUOHHO-BUIOBOM, 3KOCUCTEMHBIH (OMOrEOIEHOTUYECKUIA),
ounochepnsrit. [Iporeccol, nmpoucxoasmye B XKUBbIX cucTeMax. OCHOBHBIE TPHU3HAKU
kuBoro. JXu3Hb kak ¢opma cyliecTBOBaHMS Marepuu. Hayku, u3ydaroniyge >XKHUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHSIX OpraHU3alvu.

N3ydenne >xuBBIX cucTeM. Mertoasl Ouojornueckor Hayku. HaOmrogenue,
M3MEpPEHHUE, SKCIIEPUMEHT, CUCTeMartu3aius, MeraaHanui. [loHsitue o 3aBUCMMON U
He3aBUCUMOUN nepeMeHHoM. lInanupoBanue skcriepumenrta. [loctaHOBKa M ImpoBepka
runote3. Hynesasrunoresa.llonsTueBeiO0pKHuneé 1ocToBepHOCTh. Pa3opocs
OnoJIorn4eckux JaHHbIX. OLEHKa JOCTOBEPHOCTH MOIYUYEHHBIX Pe3yiabTaToB. [IpuunHbI
VCKa)XECHUS PE3yJIbTATOB dKCNEPUMEHTA. [IOHATHE CTATUCTUYECKOTO TECTA.

JeMoHcTpanmun

Ta6nuipicxembl: «OCHOBHBICTIPU3HAKKU3HIY, « BUOJIOTHUECKUECUCTEMBDY,
«CBOWCTBa XKUBOW MAaTEPUN», «YPOBHU OPTAHU3ALMMU KUBOM MPUPOAbD», «CTpoeHHUE
JKUBOTHOM KJIETKM», «TKaHM JKUBOTHBIX», «CHCTEMBI OpPraHoB YEJIOBEYECKOTO
opranusmay, «buoreorneHos», «buochepar, «MeToapl U3yUeHUS )KHBOU MPUPOIBI.

1 o v
CoJeprkaHUenporpaMMBbl, BBIIEICHHOCKYPCUB0M,HE BXOJUTBIIPOBEPKYTrocyaapcTBeHHolnToroBoiaTrecranuu(I MA).
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O6opynoBanue:1ad0paToPHOCO0OPYI0BAHUEIISIIIPOBEACHUSHAO IO ICHUH,
U3MEPEHUN, DKCIIEPUMEHTOB.

[IpakTuyeckaspaboTta

«Mconp30BaHNEPA3TMIHBIXMETOIOBIPUI3YICHUKUBBIX CHCTEM.

Tema3.buosorusikieTku

Knerka — cTpyKkTypHO-(QYHKIIMOHANIbHAS €AMHMIA >KUBOrO. MCTOpHUS OTKpPBITUS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIann, M. llneinen,
P. BupxoB). OCHOBHbIE TIOJIO)KEHHSI COBPEMEHHON KJIETOUHOU TEOPHUHU.

MeToabl MOJIEKYJISIPHOM U KJIIETOYHOM OMOJIOTUU: MUKPOCKOIHUA, XpoMaTorpadus,
anekTpodopes, METol MEYEHBIX aToMOoB, AuddepeHnransHoe HEeHTPpU(yrupoBaHue,
KyJIbTUBUPOBAaHUE KJIETOK. HM3yueHue QukcupoB8aHHblX Klemok. DIEKTpOHHas
MUKpockonus. Kongokanenas mukpockonus. BumanvHoe (npudsicusHenHoe) uzyyeHue
KJIeMOK.

JleMoHCTpanyu

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

Tabmuiet U cxembl: «CBETOBOM MHUKPOCKOI», «IEKTPOHHBIA MHKPOCKOID»,
«HcTopuspazBUTUAMETOOBMUKPOCKOITUIY.

OO6opynoBaHWE: CBETOBOM  MHKPOCKOI, MHKpPOIpENnapaTbl  PACTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

[IpakTrUyeckaspabora

«M3yueHue MeETOJOB KJIETOYHOM Ouosoruu (Xxpomarorpadus, siekTpodopes,
muddepenunansHoe neHTpudyruposanue, [1LP)».

Temad. XumnuyeckasgsopraHu3auuAKICTKH

XHUMHAYECKUNCOCTABKIIETKA. MaKpO-,MUKPO-NyIbTPAMUKPOIIIEMEHTHL. Botaneé
pOJib KAaK pacTBOPUTENIA, pEareHTra, Yy4yacTUe B CTPYKTYPUPOBAHHHM  KIIETKH,
Terioperysiniud. MuHepajabHble BEIIeCTBa KIETKH, MX Ouosioruyeckas poib. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BelleCTBAa KIETKU. buojornueckue moauMepbl.  benkwu.
AMMHOKHUCIOTHBIM cocTtaB OenkoB. CTpyKTypbl OenkoBoM Mojekynbl. [lepBuunas
CTpyKTypabesnka,nenTHIHasICBsA3b. BropuuHas, Tpe THUHAS, Y€ TBEPTUIHASICTPYKTYPHI.
Henatypanus. CpoiictBa OenkoB. Knaccudukarnus O6enkoB. buonornueckue QpyHKIuu
6enkoB. IIpuonwi.

VYrneBoasl. MoHOcaxapuabl, OWCAaXapuibl, OJUTOCAXApUIIbl W MOJUCAXapHIbIL.
OOmumii T1aH CTPOCHUS M (PU3UKO-XUMUYECKHUE CBOMCTBA yriieBo/I0B. buomornueckue
(GYHKIIUM YTIIEBOOB.

Jlumuasl. T'mapodunsHO-TUApPOPOOHBIE cBolicTBa. Kiaccudukanus IUOUAOB.
Tpurnunepunasl, GbochOTUUIbI, BOCKHA, CTepouIsl. buonorndeckruedyHKIUU JIUTUIOB.
OO611MecBoCTBAOMOIOTHYECKUXMEMOPAH—TEKYYECTh,CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJYIPOHUIIAEMOCTb.

Hykneunnossie xucinotel. JHK u PHK. CrpoeHue HyKIEHMHOBBIX KHUCIOT.
Hyxneorunpr I puamunkomminementapaoctu. [ IpasunoYaprad da.Ctpykrypa IHK-
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NBOWHas criupaib. MectoHaxoxaeHue u ouonornueckue pynkuuu JIHK. Bugsr PHK.
Oynknuu PHK B knetke.

Ctpoenue moisiekyiasl AT®. Makpospruueckue cBs3u B MoJiekysne ATO.
buonornyeckueynkimu ATd.BoccTaHOBICHHBICTIEPEHOCUUKU, UXPYHKIIUUB  KIIETKE.
Hpyeue nyxneosuompughocpamor (HT®). CexenupoBanue JIHK. Memoowr eenomuxu,
MPAHCKPUNTIMOMUKU, NPOMEOMUKU.

CtpykTypHas Ouoyiorwsi: OWOXMMHUYECKHEe W OWO(U3UYECKUE WCCIICIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOUN CTPYKTYPBI OMOMOJIEKYI. Modenuposanue cmpykmypsl u
@dyukyull 6uomonexynr u ux kKommiexkcos. Kommwvromepuvliti ouzatin u opearHuueckuil
cunme3 OUOMOIEKYl U UX HENPUPOOHBIX AHATLO208.

JleMoHCcTpanyu

[Toptpetsr:JL.ITommnr, k. Y orcon,®. Kpuk,M. Yunkuuc,P.®pankinn, @. Canrep, C.
[Ipy3unep.

Juarpammel: «Pacnipe1eIeHUEXUMUYECKUXATIEMEHTOBBHEKUBOUTIPUPOAEH,
«PacnpeneneHneXuMnIeCKUX3JIEMEHTOBBKUBOUIIPUPOIEN.

Tabmuubl u  cxembl: «llepuoguyeckas TaOMUIA XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJeKynbl BOAbD», «BemectBa B cocraBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€nKkoBOM MOJEKyINb», «CTpoeHHE MOJIEKYT
YTIIEBOOB», «CTpOCHHE MOJEKYN AUNUIAOBY», «HykinenHoBble KHCIOTBD, «CTpOeHHE
Monekyiasl ATD».

O06opynoBaHKE: XUMHYECKASTIOCYJTan000pyI0BaHHUE.

JlabGopaTopHas pabotra «OOHapykeHHe O€JIKOB ¢ TOMOIIBIO Ka4eCTBEHHBIX
peaKun.

JlaGoparopnas paborta «HccnemoBaHue HYKIEHHOBBIX KHUCITIOT, BBIJEICHHBIX
13 KJIETOK Pa3JIMYHBbIX OPTraHU3MOBY.

TemaS.CTpoennenpyHKIMUKICTKH

Tumel  KIETOK:  dyKapuoThueckas W Ipokapuotuyeckas. CTpyKTypHO-
(GyHKUIHOHATIbHBIE 00pa30BaHUS KIETKH.

CrpoeHue TpokKapuOTHYECKOW KieTku. KilerouHas cTeHka OakTepuii U apXew.
Oco0eHHOCTH CTpOEHUsl TeTepOoTPO(HON M aBTOTPOPHON MPOKAPUOTHUECKUX KIIETOK.
MecTo 1 poJib MPOKApPHOT B OMOLIEHO3aX.

CrpoeHue u (GYHKIIMOHUPOBAHUE HYKAPUOTHUYECKOM KIeTKU. l[lmazmarudeckas
MeMOpaHa (masmasiemma). CTpykTypa IUia3MaTudeckol wmemOpanbl. Tpancmopt
BEILECTB 4Yepe3 IJIa3MaTHUYeCKyl0 MeMOpaHy: naccuBHbIA (auddys3us, oOieryéHHas
mubdy3us), akTHUBHBIA (TMEPBUYHBIA W BTOPUYHBIA  aAKTUBHBIA  TPAHCIIOPT).
[Tomymponumraemoct mMeMOpanbl. PaboTa HaTpuii-KaaueBOTO Hacoca. JHAOIMUTO3:
MUHOLUTO3, (aroruTo3. Ik301uTo3. Kierounas crenka. CTpykTypa W (QyHKUIUH
KJIETOYHOW CTEHKH PAaCTEHUH, TPUOOB.

Hurtonnasma. Ilutozons. Ilutockener. [[BuwxkeHue 1uTomuIa3Mbl. OpraHoubl
KkieTk. OgHoMeMOpaHHbIE OPraHOW[bl KIETKH: 3Hjoruiazmarudeckas cetb (JIIC),
anmapartl oJIbJKu,JTM30COMBI, UXCTpoeHUuEenHyHKIINN. B3anMOCBs3h
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OJIHOMEMOpPAHHBIX OpraHou 0B KieTku. CTpoeHHe TpaHyJISIpHOTO PETUKYIyMa.
Mexanuzm wnanpaenenus benxoe 6 IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHBIX MeMOpaH. [nmankuii (arpaHyisipHbIA) SHAOMIA3MATUYECKUN PETUKYIYM.
CekperopHast (yHkiusi anmapara [onblku. Moouguxayus 6Genrkos 6 annapame
Tonvoorcu. Copmuposra benxos ¢ annapame I'onvoxcu. TpaHCTIOPT BEILIECTB B KIIETKE.
Bakyonu pacturensHbix kietok. Kierounsiit cok. Typrop.

[ToryaBTOHOMHBIEOPTaHOUABIKIETKN : MUTOXOHIPUH, INTACTUBL. [ [poucxodcoenue
mumoxoHopuit u nracmuo. Cumdbuocenes (K.C. Mepeoxckosckuu, JI. Mapeynuc).
Crpoenrie 1 GyHKUUU MUTOXOHJIpUHM U 1uiacTuia. [lepBUuHbIE, BTOPUYHBIE U CIIOKHbBIC
IacTuAbl  (POTOCHMHTE3UPYIOMIMX  JYKApUOT.  XJIOPOIUIACThI,  XPOMOILIACTHI,
JIEMKOIUIACTHI BBICIIUX PACTECHUMU.

HememOpanubsie opranouapsl kietku CrpoeHue ©U  (QYHKIHM HEMEMOpaHHBIX
OpraHouJIoB KieTku. Pubocomsl. [lpomescymounvie gunamenmor. MUKpo(UIaMeHTHI.
Axmunosvie mukpoguramenmsi. MBIIEUHbIE KIETKU. AKmMuUHO8ble KOMNOHEHMbl
Hemblueunbix kiemok. Mukporpy6ouku. Knerounsiii nentp. CTpoeHUE W JIBHKECHUE
KIYTUKOB M pecHHYeK. MukporpyOouku 1urTomiasmel. LleHtpuons. benku,
accoyuupo8antuvle ¢ MUKpoguiamenmamu u mukpompyboukamu. MomopHvie benxu.

Anpo. ObGonouka siapa, XpOMaTHH, KapuoIUla3Mma, SAPBIIIKUA, WX CTPOCHHE H
bynkuuu. S nepHpritoenkoBsiiMaTpukc.  [pocTpaHCTBEHHOEPACTIONOKEHUEXPOMOCOM B
uHTephazHOM szpe. Iyxpomamunucemepoxpomamun.berkuxpomMaTiia — THUCTOHBI.
Jlunamuka s0epHoti 060104KU 8 Mumose. HoepHuiti mpancnopm.

Knerounsle BrmroyeHus. CpaBHHUTENbHAs XapaKTEPUCTHKA KIETOK HYKapHOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanyu

[ToptpeTsi:K.C.MepexkoBckuid,JI. Maprynuc.

Tabnupicxembl: «CTPOCHUEIYKAPUOTUIECKOUKIETKI,«CTPOESHUEKUBOTHOM
KIETKI»,«CTpOCHHEPACTUTETbHONKIETKI», K CTPOCHUEMUTOXOHIPUI», « S Ipo»,
«CTpOEHUENTPOKAPUOTUYECKOMKIIETKID.

OOopyznoBaHWe: CBETOBOM  MHKPOCKOI,  MHUKpOIIpEenapaTbl  pacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpPOIIpEnapaThl OaKTepUATbHBIX KIETOK.

JlabopaTopHaspaboTa«3ydeHueCTpOCHUAKIETOKPA3INYHBIXOPTaHU3MOB.

[IpakTuueckas pabota «3yueHne CBONCTB KIETOYHOU MEMOpaHbD».

JlaGoparopHasg  pabora «lccrnegoBanwe — 1uiasMonu3za M JIEIIa3MOJIM3A
B PACTUTENIbHBIX KIJIETKAX).

[IpakTuyeckas pabora «M3ydeHUeABMKEHUS  IUTOIIA3Mbl BPACTUTEIbHBIX
KIIETKaX.

Tema6. O0MeHBeIeCTBUIIPEBPAlLIEHUEIHEPT UNBKIIETKE

AccuMWIIALIMS M AUCCUMWIISLIMS — JBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa
BEILIECTB: aBTOTPO(HBIN UM TreTepoTpodHBIN. VYuacThe KUCIOpoJa B OOMEHHBIX
npoleccax. JHepreTuyeckoe oodecrnieueHue KieTtku: npespaiieHne AT® B 0OMEHHBIX
npoteccax. PepMeHTaTUBHBIMXapaKTeppeaKIUHKIETOYHOrOMETa00IM3Ma.
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depMeHTHI, UX CTpOEHHE, CBOWCTBA U MexaHU3M JeicTBus. Kodepmentsl. Otnuums
(GbepMEeHTOB OT HEOpPraHUYecKuX KaTtanu3aTopoB. benku-aktuBaTtoppl u  O€nKH-
WHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX pEAKIMI OT pa3IuYHBIX
(bhakTOpoB.

[lepBUYHBINCHHTE30praHNYECKUXBEIECTBBKIIETKE. DOTOCUHTE3. AHOKCUCEHHbIL U
oxcuzeHHblll homocunmes y baxmepuil. Ceemocobuparowjue nueMeHmol U NUSMeHmMbl
peakyuonno2o yeumpa. Ponb xjoporuiactoB B mpoiiecce (porocuHTeza. CeToBas u
TeMHoBaspazbl. Pomoosixanue, Cs.,CquCAM-munvipomocunmesza.llponyKTUBHOCTD
dboTtocunTe3a. BiusHue paznuyHbIx (PaKTOpoOB Ha CKOpPOCTh (POTOCHMHTE3a. 3HAUCHUE
dboTocuHTE3A.

XeMocuHTe3. PazHooOpaszue OpraHu3MOB-XEMOCHUHTETUKOB: HUTPUPHUIIUPYIOIINE
OakTepuu, >Kele300aKTepuu, CepoOaKTEpHUH, BOJOPOJHbIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3A.

AHaspoOHble opraHusmbl. Buasl Opokenus. I[IpomykTel OpoxeHuss U UX
UCIIOJIb30BAHUE  YEJOBEKOM. AHa’pOOHBIE  MUKPOOPTaHU3MbI ~ KakK  OOBEKTHI
OMOTEXHOJIOTHH B BO30YUTEIN O0JIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTamnbl dHEpreTuyeckoro odbmena. [loaroroBuTenbHBIN
sTam. [ MuKomm3 — 6ECKUCIOPOAHOE PACHICTICHUE TIFOKO3HI.

buonornueckoeokrcaeHNE, MITHKICTOYHOCIBIXaH e, POTEMUTOXOHIPHITB
nporeccax Ouonornyeckoro okucieHus. lluknmueckue peakuuu. OKHUCIUTEIHHOE
bochopunupoBanue. Ouepeus membpannoz2o epaduenma npomonos. Cumnmez ATD:
paboma npomonnouATD-cunmasvl. 1IpeumyniecTBa a3poOHOro MyTH OOMEHA BEILIECTB
nepea aHa’3poOHbIM. D(PPEKTUBHOCTD IHEPTETUYECKOTO OOMEHA.

JleMoHCTpanuu

[Toptpersr: k. Ilpuctmu, K.A. Tumumpsazes, C. H. Bunorpauckuii,
B. A. Durensrapar, [1. Mutuenn, I'.A. 3aBap3uH.

Ta6numpircxembr: «POTOCHHTE3Y ,« DHEPTEeTHUCCKUITOOMEH», «brocuHTe3 Oenkay,
«CtpoeHue hepMeHTa», « XEeMOCUHTERY.

OO6opyI0BaHUE. CBETOBOM MHUKPOCKOI, OOOpYAOBaHHME MJii MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTIPETIapaToB.

JlabopaTopHas pabora «M3ydeHne KaTaJIuTHYECKON aKTHBHOCTH (PEpMEHTOB
(Ha mpuMepe aMuUIIa3bl HIIA KaTala3bl).

JlabopaTopHaspabora«3yueHuedhepMeHTaTUBHOTOPACIIETUICHUSTIEPOKCH 1A
BOJIOPOJIa B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTopHaspabota«CpaBHEHHETPOIIECCOBHOTOCHHTE3aNXEMOCHHTE3a).

JlabopaTopHas pabora «CpaBHEHHE MTPOIIECCOB OPOIKEHUS U JBIXAHUS.

Tema7.HacaeacrBeHHassuHOpMaLMsIMpeaTn3aluseéBKICTKe

Peakiun wmatpuyHoro cuHresa. [IpyuHUMN KOMIUIEMEHTapHOCTH B PpPEaKIUAX
MaTpUYHOTO CUHTe3a. Peanmsarus HaciencTBeHHOUM nuH(popMmaluu. ['eHeTuuecKuii Ko,
ero corcTtBa. Tpanckpunuus — matpuunbid cuHTe3 PHK. IIpuHOune! tpanckpunmu:
KOMILIEMEHTAPHOCT, AHTUIAPAJUIETBbHOCTD, ACUMMETPHUYHOCT. Cospesanue
mampuynwvix PHK 6 sykapuomuueckoii kiemxe. Hexooupyrowue PHK.

10
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Tpancnsuus u e€ sranbl. Yuactue TpancnopTHeix PHK B OGuocuHTe3e Oernka.
Ycnosusionocunresadenka.KoguposanneaMuHOKUCIOT. Posib pruOOCOMBOHOCHHTE3E
oenka.

CospemennvienpedcmasieHusocmpoetuueeHos. OpranuzanusireHoMa y mpoKapuoT
U 9ykapuoT. Perymsumss  aKTUBHOCTM T€HOB Yy  MpoOKapuor. [l umoresa
onepoHa(®d.’Kaxo0,K.Mano).MonexynsaprvlemexanuzMvlaKCnpeccuu2eHos y 2yKapuom.
Ponv xpomamuna 6 pezynayuu pabomsi 2enos. Perynsiusi oOMEHHBIX IPOIIECCOB B
kietke. Kierounslii romeocras.

Bupycel — HekneTouHbsle (OpMBbI KU3HU U OONHMratHele mapasutbl. CTpoeHue
MIPOCTHIX M CIIOKHBIX BUPYCOB, PETPOBHUPYCOB, OakTepuodaros. Kusnenuvii yuxi/J{HK-
cooepxcawux  eupycos, PHK-codepoicawux  supycos,6axmepuoghacos. Obpamuas
MPAHCKpUnyus, pesepmasa, uHmezpasa.

BupycHbie 3a0osieBaHusi 4enoBeka, KUBOTHBIX, pactenuit. CIIUJ, COVID-19,
COI[MAJIbHBIE U MEIUIIUHCKUE MPOOJIEMBI.

buoungopmamura: umwmeepayus u ananuz Ooavuiux maccugos («bigdatay)
CMPYKMYPHBIX Ouo02udeckux oarHvlx. Hanomexnonoeuu 6 oOuonocuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.

JleMoHCcTpanuu

[Toptpetsr: H.K.Konbsuos,/l.11.IBaHOBCKHUI.

Tabnunpicxemsl: «buocunte3oenkay,«l eHeTuaecKuiikoa», « Bupycon»,
«bakrepuodarm».

[IpakTyeckaspabora«Co3gaHuEeMOICTUBUPYCAY.

Tema8./Ku3HeHHBIHIMKJIKICTKH

Krnerounsiii niuki, ero nepuoas! u perynsius. Uarepdasza u mutos. OcobeHHOCTH
poleccoB, TMpoTekaromux B uHTepdasze. IlloaroroBka KIeTKH K JEJIECHHIO.
[IpecunteTndyeckuii (MOCTMUTOTUYECKUM), CHUHTETHYECKUN U TMOCTCUHTETUYECKUIM
(MpeMHUTOTUYECKUI) IEPHOIbI UHTEP(DA3BI.

Marpuunbii  cunte3 JIHK — permmkanms. Ilpuamuner permmukamuu  JTHK:
KOMIUIEMEHTAPHOCTD, MOJIYKOHCEPBATUBHBIM CUHTE3, AHTUIAPAJUIEIBHOCTh. MEXaHU3M
permukaiuun  JIHK. Xpomocomel. Crtpoenune xpomocom. Temomepsl W TenomMepasa.
XpOMOCOMHBII HAOOp KJIETKM — KapuOTUN. JIMIJIOWAHBIA M TaljoOMJIHBIA HaOOpPbI
xpomocoM. ['omostornuasie Xxpomocomsl. [10710BbIE XPOMOCOMBI.

JenennekneTkn—MuTo3.CTaInIMUTO3auIIPOUCXOASIIIMEBHUXITPOLECCHI. T UITBI
MuTo3a. Kapnoknnes u nUTOKMHE3. bruonornyeckoe 3Ha4eHne MUTO3A.

PerynauusmutornueckorouukiakiaeTku. [ [porpaMmmupyemasikiieTouHasruoeb—
amnomnTo3.

Knerounoe sapo, XpoMocombl, (yHKIHMOHalbHAs TeHOMUKA. Mexanusmol
npoaughepayuu, ougpepenyuposku, cmaperusucudenuxiemox.« L{ugpposasxnemxar—
ououHpopmamuveckue mooeau QyHKYUOHUPOBAHUS KIIeMKU.

JeMoHcTpanyun

Tabmuupl w  cxembl: <« JKM3HEHHBIM IMKI KICTKW», «Muros», «CtpoeHue
xpomocomy, «Pemmkanusa JHK.

11
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O0opynoBaHKe: CBETOBOMMUKPOCKO,MUKpOTIpenapaThl: « MUTO3BKIIETKAX KOPEIIKa
JTyKay.

JlabopaTopHasipabota«3ydeHueXpoMOCOMHArOTOBBIXMUKPOIIPENapaTax.

JlabopaTopHasipabora«HabmogeHrne MuTO3a B KJIE€TKaX KOHYMKA KOPEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpEenapaTax ).

Tema9.CtpoennenpyHKUMUOPTraHU3MOB

buonoruueckoe paszHooOpasue opraHuzMoB. OTHOKJIETOYHBIC, KOJIOHHUAJbHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHUS M KU3HENEATEIBHOCTU OJHOKIETOYHBIX OpPTraHU3MOB.
bakrepun, apxeu, OJHOKIETOYHbIE TIPHUOBI, OJHOKIETOYHBIE BOJOPOCIH, JAPYTHE
npoTucThl. KosloHnansHble OpraHu3MBl.

B3anmocBsA3p yacTeld MHOTOKJIETOYHOTO OpPraHu3Ma. TKaHW, OPTaHbl U CUCTEMBI
opranoB. Opranu3m Kak equHoe 1enoe. ['omeocras.

Txanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBareibHasi, MOKPOBHas,
NpOBOJALIASL, OCHOBHAs, MexaHuyeckasd. (OCOOEHHOCTH CTpPOEHHs, (DYHKIUN W
PACITOJIOKEHUS TKAHEN B OpraHaX PaCTEHHM.

TkaHuM KUBOTHBIX M YEJNOBEKAa. THWIBI JKUBOTHBIX TKAaHEH: JIHTEIHAIbHAL,
COCIMHUTENbHAsA, MblIIeYHas, HepBHasA. (OCOOEHHOCTH CTPOCHHUs, QYHKUUA H
pAacCIIOIOKEHUS TKaHEN B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHbple M reHEpaTUBHBIE OpraHbl pacTeHnd. OpraHbl H CUCTEMBI
OpPTaHOB KMBOTHBIX U 4eJOBeKA. DYHKIIMN OPTaHOB U CUCTEM OPTaHOB.

Onopa Ttema opramu3smoB. Kapkac pacteHuil. CkeneTsl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX XMBOTHBIX. HapykHbIil M BHYTpeHHUH ckeyeT. CTpOE€HUE U THIIBI
COCIMHEHUS KOCTEMN.

JIBU>KeHHE OpraHu3MOB. JIBHKEHHE OJIHOKJIETOYHBIX OpPraHU3MOB: aMEOOUIHOE,
KI'YTUKOBOE, PECHUYHOE. /[BMIKEHNE MHOTOKJIETOUYHBIXPACTEHUN: TPOIIU3MBbI U HACTHH.
JIBr>KeHMEe MHOTOKJIETOYHBIX KMBOTHBIX M YEJIOBEKA: MbIlIeyHas cucrema. Peduekc.
CkeneTHbIe MBILIIBI U UX padoTa.

IIntanue opranmsmos. IlornomeHne BOABI, YIIIEKUCIOTO Tra3a WU MHUHEPAIbHBIX
BEILIECTB pacTeHUsAMU. [IuTaHue >KMBOTHBIX. BHYTPHUIIOIOCTHOE W BHYTPHUKJIETOYHOE
nuuieBapeHue.l InTaHneno3B0HOYHBIX)KUBOTHBIX. OTIEIBINHUILEBAPUTEILHOT OTPAKTA.
[InmeBapuTenbHble kenespl. [InmeBapuTenpHas cuCTEMa YEIOBEKA.

Jlpixaaueopranu3mMoB. JlpixanuepacteHuil. JlpixannekuBoTHBIX. J{ud dhy3usrazon
yepe3 MOBEepXHOCTh kineTku. KoxkHoe npixanue. [lpixarenbHas noBepxHOCTb. JKabepHoe
Y JIETOYHOE AbIXaHHe. J[bIXaHHE MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOIIOLMOHHOE
YCIIO)KHEHUE CTPOEHHUs JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXxaTenpHas cucrema
4yenoBeka. MexaHu3M BEHTWISIUMU JIETKUX y OTUL U MJIEKONUTAoUX. Perymsuus
nbixaHus. [{pixaTenbHbie 00bEMBI.

TpaHcnopTBeLecTBYyOPraHu3MoOB. T paHCIOPTHBIECUCTEMBIpACTEHUN. TpaHciopT
BEILIECTB Yy KMBOTHBIX. KpoBeHOcHass cucrtema u e€ opranel. KpoBeHocHas cucrema
NIO3BOHOYHBIX )KUBOTHBIX HueoBeka.Cep/ie,KpOBEHOCHBIE COCY bl MKpOBb.Kpyru
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OepnepanpHaspadbouasnporpammalbrosnorus. 10—11kmaces(yriny0néHHBIAYPOBEHD)

KpOBOOOpaIleHHs. DBOJIOLMOHHBIE YCIOXHEHUS CTPOEHUS KPOBEHOCHOW CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perysnus.

Brinenenne y oprann3aMoB. BeiaeneHue y pacteHuil. BeiaeneHue y sKUBOTHBIX.
CoxpatutenbHble Bakyonau. Opranbl BbiaeneHus. OuiabTpaius, cekpeuus U oopaTHoe
BCACBIBAHHEKAKMEXaHU3MbIPaOOTHIOPTraHOBBbIAEICHHS . CBSA3bIIONIOCTUTEA Cc
KPOBEHOCHOW M BBIJEIUTEIBHON cUCTEMaMHU. BriienieHne y mo3BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. Ctpoenue u ¢yHKIMoHMpoBaHHEe HepoHa. OOpa3oBaHHEe MOYU Y
YEJ0BEKa.

3amura y Opranu3MoB. 3aniuTa y OJHOKIETOYHBIX OpraHu3MoB. Criopsl OaKTepHii
M LHUCThl NPOCTEUIIMX. 3allliTa Y MHOTOKJIETOUHbIX pacteHuid. Kyrtukyna. Cpencrtsa
MaCCUBHON U XUMHUYECKON 3aIIUTEI. OUTOHIIUIBI.

3amura y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M MX NMPOM3BOJHBIE. 3aniuTa
opranuszma ot Oozne3Held. IMmyHHas cucteMa 4denoBeka. KIeTouHbIl U rymMopaIbHBIM
UMMYHUTET. BpoXn€Hupiii U npuoOpeTéHHbll crnenupuueckuii uMMyHuTeT. Teopus
KJIOHaJIbHO-celekTuBHOrO uMmmyHutera (II. Opmaux, ®.M. bepuer, C. Tonerasa).
BocnanuTenbHble OTBETHI OpraHU3MOB. Poib BpOXKIEHHOTO MMMYHHUTETa B Pa3BUTHHU
CUCTEMHBIX 3a00J1€BaHUM.

Pa3apaxuMoCTh 1 peryssiuus y OpraHu3MoB. PazapakuMocTh y OJHOKIETOYHBIX
oprann3MoB. Takcucel. Pa3npaxxuMocTs U peryisinus ypacteHuid. PocToBsie BemiecTBa
Y VX 3HAYCHHUE.

HepBHascucremanpediekTopHasperyisiusykuBoTHbIX. HepBHasicuctemaneé
OTZEJIBl. DBOJIOUMOHHOE YCIOKHEHHUE CTPOCHHS HEPBHOW CHUCTEMBI y >KUBOTHBIX.
OTaesnbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Peduiekc u peduekropHas ayra.
be3ycioBHbIE U YCIOBHBIE pe(IIEKCHI.

['yMopasibHasiperyIaLUsIMdHI0KPUHHAICUCTEMaXKUBOTHBIXUENI0BeKa. Kenesbl
SHJIOKPUHHOW CHCTEMBI U UX TOPMOHBI. JlelicTBrEe TOPMOHOB. B3aMMOCBsI3p HEPBHOU U
SHAOKPUHHOM cucTeM. [ 'unoranamo-runopuzapHas cuctemMa.

Hemoucrpammul loptpe

T:1.I1.ITaBnoB.

Tabmumsrt u cxembl:  «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUHbIE
Bosiopocin»,«baktepun»,«lIpocrenmmey,«OpranbiliBETKOBBIXPACTECHUI, «CUCTEMBI
OpraHOB IO3BOHOYHBIX >KMBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMbIx», «TkaHu
pactenuity, «KopHeBble cuctembl», «CtpoeHue credms», «CTpoeHHE JHUCTOBOM
IJTACTUHKN»,« T KaHWKUBOTHBIX»,«CKeneTuenoBekay, «l lumesapurenbHas cuctema,
«KpoBeHocHascucremar,«JlpixarensHascucremayn,«HepBHasicucremar, «Koxa»,
«MBpleyHascucTeMa, « BbIIEeIUTENbHAICUCTEM A, « JHIOKPUHHASI CUCTEMA,
«Ctpoenne Mbpiup», «MMMmyHuTeT», «KumeuyHonosocTHele», «CxeMa NUTaHUS
pacTeHnii»,«KpoBeHOCHBIECUCTEMBITTIO3BOHOYHBIX)KUBOTHBIX», «CTPOEHUETUIPBDY,
«CTtpoenueranapun»,« BHyTpeHHEeCTpOeHHE 10K AEBOrouepBsi»,«HepBHascucrema
peiO», «HepBHas cucrema sarymikm», «HepBHas cucreMa TPECMBIKAIOIIAXCS,
«Hepsnas cucrema ntuy, «HepBHas cucrema mitekonuraromnx», «HepBHast cucrema
gesnoBekay, «Pediexcy.
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OepnepanpHaspadbouasnporpammalbrosnorus. 10—11kmaces(yriny0néHHBIAYPOBEHD)

OO0opynoBaHme: CBETOBOW MHUKPOCKOI, MHKPOMpENapaThl  OJHOKJICTOYHBIX
OpraHW3MOB,MUKPONPENapaThITKAHEHW,PAKOBUHBIMOJUTFOCKOB,KOJUIEKIIUNHACEKOMBIX,
UTJIOKOXKUX, KUBBIE IK3EMIULSIPbl KOMHATHBIX pacTeHUl, repbapuu pacTeHU pa3HBbIX
OTZEJIOB, BIJIAXKHBIE IIPENapaTbl JKUBOTHBIX, CKEJEThl IMO3BOHOYHBIX, KOJUICKIWU
0ECIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJOBEKa, O0OpYyJOBaHHME JJisi JEMOHCTpAIluU
MOYBEHHOT'O W BO3YIIHOTO MUTAHUS PACTCHUH, paclleIJIeHUsl Kpaxmalia U OEJIKOB MO/
nercTBUeM (PEpMEHTOB, 00OPYIOBAaHME ISl JEMOHCTPALMUA OMNBITOB IO W3MEPEHHIO
KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma/IbIXaTEIbHBIXIBUKEHUN, MOJIEIIA TOJIOBHOIO
MO3ra pa3JInYHbIX )KUBOTHBIX.

JlaGoparopHas paboTta «/3ydeHue TkaHeH pacTEeHUI.

JlabopaTopHas pabota «/3ydyeHne TkaHel >KUBOTHBIX).

JlabopaTopHasipabora«3ydeHueopraHoBIBETKOBOTOPACTEHUS.

Temal0.Pa3mHoOKeHHEHPA3BUTHEOPTAHM3MOB

DOpMBIPa3MHOKEHUSIOPTraHU3MOB: 0eCI010€(BKIII0UASIBEr€ TATUBHOE )UTIOJI0BOE.
Buasl Oecrnonoro  pa3MHOXKEHMS: TOYKOBAaHHWE, CHOpPYJsiuMs, ¢parMeHTanus,
KJIOHUPOBAHHUE.

[TomoBoe pazmuoxkenue. [lomoBbie kneTku, unu rametel. Menos. Ctaanu Menosa.
[loBenenne xpomocom B Menose. KpoccuHrosep. brmonornueckuit CMbICT MeHO03a U
ITOJIOBOTO TIporecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKJIE OPraHU3MOB.

[Ipen3aponpimeBoe pasButue. ['ameroreHe3 y XUBOTHBIX. [loJIOBBIE Kene3bl.
OOpa3oBaHue W pa3BUTHE NOJOBBIX KieTOK. Crepmartorene3 u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OniogoTBOpEHHE W AMOPHUOHAIBHOE  Pa3BUTHE  JKUBOTHBIX.  CrHocoObI
OIUIOIOTBOPEHMS: HApy ) HOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOEpa3BUTHEOPTaHU3MOB(OHTOTEHES). DMOPUOIOTUSI—HAYKa 0
Pa3BUTUHU OPraHU3MOB. Mopghocenes — ooHa u3 2nasuvix nNpoodIemM >MOPUOLOUL.
Konyenyusa mopgozenos u mooenu mopgozenesa. Craguu sMOprorenesa >KMBOTHBIX(HA
npumepe JsArymku). Jpo6nenune. Tumsl apoOnenus. /[lemepmunuposannoe u
HedepmunuposarnHoe opooaenue. bracmyna, munol 61acmyn. OCOOEHHOCTH NPOOICHUS
MJIEKOTUTAIOMINX. 3aPOIbIIIEBBIETUCTKH(TacTPyIISIKs ). 3aKJIaIKAOPTaHOBUTKAHE N3
3apOJBIIIEBbIX JIMCTKOB. B3anmMHOEe BIMSHME 4YacTel pa3BUBAIOLIETOCS 3apojiblia
(oMOpuoHalIbHAsT MHAYKIIMS). 3akiajgka TUIaHa CTPOCHHUS KUBOTHOTO KakK pe3yJbTar
UEpapXUUYECKUX B3aMMOJICHCTBUI TeHOB. BiusHue Ha 5SMOpHOHAIIBHOE pa3BUTHE
pa3sTUYHBIX (PAKTOPOB OKPYKAIOMIEH CPEIbI.

Poct u pa3zutne xxuBoTHBIX. [locTamMOpuonanbubiii mepuoa. [Ipsmoe u Hempsimoe
passutne. Pa3Butne ¢ meramop$o3oM y OECIIO3BOHOUYHBIX U TTO3BOHOYHBIX KHUBOTHBIX.
buonornueckoe3HauyeHUEPSMOTOMHENIPSMOTOPA3BUTHS, UXPACTPOCTPAHEHUEBIIPUPO/IE.
TunbeipocTaxxuBOTHBIX. DAKTOPBIPETYIALMUPOCTAKUBOTHBIXMUETIOBEKA.
CraguunocTaMOprHOHATBHOTOPA3BUTH Y )KUBOTHRIXUEIOBEKA. [ leproapioHTOreHEe3a
yenoBeka. CTapeHne u cMepTh KaKk OMOJIOTUYECKHE TPOIIECCHI.

Pasmuoxenuenpaszsutrepactenuil.l'ametopurucrnopodpur.Meio3Bxu3HEHHOM
nukiepacreHuit. O6pazoBaHuecnopaIpolecceMmeiiosa.l' ameroreHe3ypacTeHui.
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OepnepanpHaspadbouasnporpammalbrosnorus. 10—11kmaces(yriny0néHHBIAYPOBEHD)

On010TBOPEHNE U Pa3BUTHE PACTUTENIBHBIX OPraHU3MOB. J[BOMHOE OIIOOTBOPEHUEY
IIBETKOBBIX pacTeHuil. OOpa3zoBaHUE U Pa3BUTUE CEMEHH.

MexaHn3MBIPETYIAIUUOHTOr€HE3ayPACTEHUMNKUBOTHBIX.

JleMoHcTpanmu

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

Tabmumsr u  cxembl: «BereratuBHOoe pa3mHOXkeHHe», «Tumsl Oecroyioro
Pa3MHOXKEHUS»,«Pa3MHOKEHUEXTaMUIOMOHAABD, «Pa3MHOKEHUEIBIIICHBI»,
«PazMHOXeHUEe THIPBEDY, «Meio3», «XpoMmocomsl», «Il'amerorenes», «CrpoeHue
AWLIEKJIETKAKCIIEpMaTo30uaa»,« OCHOBHbIECTaIUMOHTOTeHE3a», « [ [psMoenHenpsmMoe
pa3ButTue»,«Pa3BuTHEManCKOroxyka», «Pazsutnecapanumn»,«PasBUTHe Iy mKkmy,

«/IBOMHOEOIIIONOTBOPEHUE YIIBETKOBBIXpACTECHUI», «CTpOEHUECEMSIH OJIHOJOJIbHBIX
W/JIBY10JIbHBIXPACTEHUI, « KM3HEHHBIUIIUKIIMOPCKOMUKAITY CThD,« JKM3HEHHBI LI KJT
MXxa», « KHU3HEHHBIN UKJT TAIOPOTHUKA», «  KM3HEHHBIN LIUKJI COCHBDY.

OO6opynoBaHKe: CBETOBOM MHKPOCKON, MHUKPOIpPENapaTbl SUIEKICTOK |
CIIEpMAaTO30U1I0B, MOJENb «L MK pa3BUTHS JISATYIIKI.

JlabopaTopHas pabora «V3ydyeHwe CTpPOEHHsI NOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpoHpenapaTax».

[IpakTuyeckass pabotra «BbisiBIeHHWE NPU3HAKOB  CXOJCTBA  3apojbllIei

MTO3BOHOYHBIX JKUBOTHBIX).
JlabopaTtopHaspaboTa«CTpoeHUEOPraHOBPAa3MHOKEHUSIBBICILIMX PACTEHUI.

Temall.l'eHeTuKa— HAYKAOHACJIEACTBEHHOCTUMU3MEHYUBOCTHOPTAHU3MOB

HcropusictaHOBIICHUSMPA3BUTUATEHETUKUKAaKHAYKH. PaboThIl . Menens, I.
ne®puza,T. Moprana.Poinb 0Te4eCTBEHHBIX YYEHBIX BPa3BUTHUIE€HETUKHU.PabOTHI
H.K.Kossnosa,H.N.Basunosa,A.H.benoszepckoro,l'.JI.Kapneuenko,FO. A.
dumumuenko, H.B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKUE TIOHSATHUS U CHUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJieJIbHbIE TEHbI, AIbTEPHATUBHBIEC TPU3HAKU, JOMUHAHTHBIA UPELECCUBHBIN MPU3HAK,
TOMO3HI0Ta, TeTePO3UroTa, YUCTasl JUHUS, THOpUIbI, TeHOTUI, (peHorur. OCHOBHbBIC
METOJbl ~ TE€HETUKW:  THOPUIOJOTUYECKUM,  IIUTOJIOTHYECKHM,  MOJEKYJSIPHO-
T€HETUYECKUH.

JleMoHCTpanyu

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konsuos, H.H.
Basunos,A.H.beno3zepckuii,I". J. Kapneuenko, 0. A.®unmmmaenko,H.B. Tumodees-
PecoBckuil.

Tabnuiel 1 cxembl: «MeTo bl TeHETUKINY, «CXeMbl CKPEIIMBAHUS.

JlaboparopHaspaboTa«/lpo3odunakakoObeKTIeHETUYECKUXUCCIICI0BAHUIY.

Temal2.3aK0HOMEPHOCTHHACIEACTBEHHOCTH

Monorubpunnoe ckperniuBanue. [lepBblii 3akon MeHenss — 3aK0H eIMHO00pa3us
ruOpu0B TIepBOTO MoKojiaeHus. [IpaBuno momunupoBanus. Bropoit 3akon Mengens —
3aKOH pacuHIeIVIeHUsT TMpu3HaKoB. lluTonormyeckue OCHOBBI MOHOTHOPHUIHOTO
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CKpCHIMBAaHMUs. I'mmores3a YMCTOTHI raMeT.
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OepnepanpHaspadbouasnporpammalbrosnorus. 10—11kmaces(yriny0néHHBIAYPOBEHD)

AHanmsupyroneeckpemuBanne.l [poMexxyTouHbIiixapakTepHacae JOBAHUS.
PacuerieHnenpu3HaKOBIPUHETIOJIHOM IOMUHUPOBAHUH.

HurnOpuaHoe ckpemmBaHue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBHCHMOIO
HacJIeJOBaHMsI MPU3HAKOB. LuToI0rnueckre OCHOBBI IUTHOPUAHOTO CKPELIUBAHMUSL.

CuermsieHHoe HacnenoBanue mpu3HakoB. Pabotrer T. Moprana. CremieHHOe
HACJIEI0BAHUE T€HOB, HApYILIEHUE CLEIICHUS MEXIy NeHaMH. XpPOMOCOMHas TEOPHs
HACJIEICTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIM MEXaHH3M OINpEAEICHUS Iosla. AyTOCOMBI U
IIOJIOBBIE  XpOMOCOMBI. ['OMOraMeTHbli W rereporaMeTHeli 1oy ['eHeTmueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue pu3HaKkoB, CLHETUIEHHBIX C ITOJIOM.

I'enoTunkakuenoctHascucrema.l leoTponus—MHOKECTBEHHOEIEHCTBUETEHA.
MHOX€eCTBEHHBIN aJUICIIU3M. B3anmoneiicteue HEaJUIEIIbHBIX TEHOB.
Kommnementaprnocts. Onucras. [lomumepns.

['eHeTHUECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, KMBOTHBIX M YEJIOBEKa, & TAKKe
(U3HOIOTMYECKUX MPOLECCOB, MOBEIEHUS U KOTHUTUBHBIX (pyHKUMU. ['eHeTnueckue
MEXaHU3MbICUMONOTI€HE3a,MEXaHU3MbIB3aUMOIEUCTBUA KX O3SIMH—TIApa3uTHU

«XO35IMH — MHKpPOOMOM». ['@HETHMYEeCKHE acCleKThl KOHTPOJsS U H3MCHEHHS
HACJIEJICTBEHHON MH(OpPMAILIUK B TOKOJICHUSX KJIETOK U OPTaHU3MOB.
JleMoHCTpanuu

[Toptpeter: I .Mennens, T. Mopras.

Tabmuubr u cxembl: «llepBbiii U BTOpoM 3akoHbl Mennens», «Tperuil 3akoH
MeHens»,« AHanu3upyrolieecKpenBanue», « Hemonnoe 1o0MUHUpOBaHUEY,
«CrernieHHOCHACIEIOBAaHUETTPU3HAKOB  yApo3oduiiby,«I enetukamnona»,«Kapuorurn
yenoBekay, «Kapuotun npozoduiiby, «Kapuotun nTuie», «MHOXKECTBEHHbBIN
aJIean3mMy, «B3auMoaecTBue TEHOBY.

OOGopynoBanue: MOJEb JJIsl JIEMOHCTPAIMM 3aKOHOB €IMHO00pa3vs THOpUIOB
MIEPBOTO TMOKOJICHUS W PACUICIUICHUSI MPU3HAKOB, MOJECNb ISl JEMOHCTpAllMd 3aKOHa
HE3aBUCHUMOTO HACJIEAOBAHUS MPU3HAKOB, MOJEIb ISl AEMOHCTPAUMU CUEILUIEHHOTO
HacJIeJJOBaHUs IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKponpenapar: «/lpo3oduiay.

[IpaktuyeckaspadoTa«3yueHuepe3ynbTaTOB MOHOTHOPUAHOTO CKPEIIMBAHUS Y
JIPO30(PHITBD.

[IpakTuyeckaspabora«3yueHnepe3ynbTaTOBIUTHOPUIHOTOCKPEIIUBAHUSY
JPO30(HITBD.

Temal3.3aK0HOMEPHOCTUU3MEHUYMBOCTHU

BzaumoneiictBue resHotuna W cpeabl npu  (GopMupoBaHHM  (EHOTHUIIA.
N3mMeHunBOCTh NpHU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NPU3HAKUA. Buasl
M3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACJIEACTBEHHAS.

MoaudukanonHas  uU3MeH4YMBOCTb. Ponb  cpeabl B (OpPMHpPOBAHUU
Moau(pUKaMOHHONN3MeHUnBOCTU. HopMmapeakmunpusnaka. BapuaimoHHbIApsizg 151
BapuainronHas kpusas (B. Moranncen). ColicTBa MOAU(MUKAIIMOHHON U3MEHYMBOCTH.
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OepnepanpHaspadbouasnporpammalbrosnorus. 10—11kmaces(yriny0néHHBIAYPOBEHD)

I'enoTMIIMUECKAsAN3MEHUYNBOCTh. CBOMCTBAr€ HOTUTNYECKOMN3MEHUNBOCTH. BUibI
TEHOTHITHYECKOW U3MEHYMBOCTH: KOMOMHATHUBHAS, MyTAI[HOHHAS.

KomOuHaTtuBHasT uW3MEHUYMBOCTb. Mei0o3 W TOJIOBOM TpollecC — OCHOBA
KOMOMHATUBHOW W3MEHUYMBOCTU. PoJIb KOMOWHATMBHOW HW3MEHYMBOCTU B CO3JaHUU
TEHETUYECKOT0 Pa3HO00pa3us B Mpeiesiax 0JHOTO BU/IA.

MyTalnOHHAsIM3MEHYMBOCTh. BUBIMy Tallnii: T€HHBIE,XPOMOCOMHBIE,[EHOMHBIE.
CHOHTaHHBIEMMHAYLIUPOBAHHBIEMYTallUU. Sl AEPHBICUIIUTOIIIA3MATUYECKUEMY TALIHH.
Comarnueckuen noJioBbleMyTaluu. [I[puunHbl BOSHUKHOBEHU MyTaluid. MyTareHsl u
UX BIUSHHE HA OPraHW3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO IIpolecca. 3aKOH
rOMOJIOTHYECKUXPsiIoBBHACHeAcTBeHHOMn3MeHunBocTH( H..BaBunos). Baesnepnas
M3MEHYUBOCTh M HACIIEICTBEHHOCTb.

Onuecenemura u 3NUEHOMUKA, POJIb INUSEHEMUYECKUX PAKmMOpPO8 8 HACIe008aHUU
U USMEHYUBOCMU YeHOMUNUYECKUX NPUSHAKOSB Y OP2AHUIMO8.

JleMoHCTpanyu

[Toptpeter:I'. ne®@pu3,B.Moranncen,H.11. Bapuios.

Tabnuupiu cxembl: « BuabinzmeHInBOCTI»,« Mo upuKalnoHHAs U3MEHYUBOCTDY,
«KomOMHaTBHAs W3MEHUMBOCTH», «Meio3y, «OmiogorBopeHue», «l'eHeTnueckue
3a00JIeBaHUs YeJIOBeKa», « BUIbI MyTaIiuity.

O06opynoBaHKE: KUBBIEUTEPOAPHBIEIK3EMILISIPHIKOMHATHBIXPACTEHU N, PUCYHKH
(dboTorpadun) >KMBOTHBIX C Pa3IMUYHBIMU BUAAMU U3MEHYHUBOCTH.

JlabopaTtopHas pabora «MccienoBaHue 3aKOHOMEPHOCTEH MOIUGMUKAIIMOHHON
M3MEHUYMBOCTH. [locTpoeHrE BapuallMOHHOTO psia U BAPUAIMOHHOW KPUBOM.

[IpakTryeckasgpadbota«MyTanuu ynpo30(puiabl(HAroTOBEIXMUKPOIIpENapaTax ).

Temal4.l'eneTukauesoBeKka

Kapuorun 4enoBeka. MexayHapogHas MporpamMma HCCIEIOBaHUS TE€HOMa
yejgoBeka. MeToJibl M3yUeHHs] TeHETHKU 4YeJIOBEKa: T'eHeaJoTHMYeCKuid, OJIM3HEIOBbIH,
[UTOT€HETUYECKUH, TMOMYJISIIIUOHHO-CTATUCTUUECKUN, MOJIEKYJISIPHO-T€HETUUECKUH.
CoBpeMeHHOE  ONpENCJICHHE  TeHOTHMA:  IOJHOTEHOMHOE  CEKBEHHPOBAHMUE,
FEHOTUNUPOBaHWE, B TOM uuciae ¢ mnomombto I[I[P-ananu3za. HacnencrBeHHbie
3aboseBaHusIYeI0BeKa. | e HHBIENXPOMOCOMHBIEOOIEe3HNYEI0BeKa. bosie3nu
CHACJIEICTBEHHOMITPEIPACTIONOKEHHOCTHI0. 3HAYEHUEMETUIIMHCKONTEHETUKH B
NpPEeIOTBpAlllEeHU W JICYEHUM TEHEeTUYECKUX 3abojeBaHuid uenoBeka. Meauko-
IF€HETUYECKOE KOHCYJbTUpOBaHUE. CTBOJOBbIE KIETKU. [lOHATHE «TE€HETUYECKOTro
rpy3a». DTUUYECKHE AaCIeKThl UCCIEAOBAaHUM B OOJIACTU PENAKTUPOBAHUSI T'€HOMA H
CTBOJIOBBIX KJIETOK.

['eneTnuecknedakTOPHITOBHIIIIEHHONYYBCTBUTEILHOCTUYEIIOBEKA K (DU3NUECKOMY

u XUMHUYECKOMY 3arpsi3HEHUIO OKpYXKaroleu Cpenpbl. I'eneTnueckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.
JlemoHcTpammmn

Tabmumer u cxembl: «Kapuotum uenoBeka», «MeToasl W3y4YeHHs] TEHETHUKU
yenoBeKkay, «[ eHeTnueckue 3a00IeBaHUs YETOBEKAY.
[IpakTrdeckaspadora«CocTaBaeHHEHAHATA3POI0CIOBHOM.
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TemalS5.Cenekuusiopranu3mMon

JlomecTuKanusa W CeJICKIUs. 3apoKICHUE CENEKIMU U JOMECTUKAIMU. YUeHUue
H.U. BaBunosa o lleHTpax mpoUCXOXKIEHUS U MHOTO0OOpa3usi KyJIbTYPHBIX PACTEHUM.
Ponp cenekiuu B CO3MaHUU COPTOB pacTeHUM W mOpoj xKuBOTHbIX. CopT, mopona,
mTaMM.3aKOHTOMOJIOTUYECKUXPSIA0BBHACIEICTBEHHOM3MeHunBocT H.M. BaBuiosa,
€ro 3HaYeHUe JJI CENEKIIMOHHON paOOThI.

Metoael  cenekuMoHHOW paboTel. MCKycCTBeHHBI OTOOp: MaccoBBI U
WHIUBUTyaTbHBINA. DTanmbl KOMOWHAIIMOHHOW celeknuu. VcmpITaHne TMpou3BOIUTEEH
1o MOTOMCTBY. OTOOP MO TEHOTHUITYC ITOMOIIIBIO OIEHKH (DEHOTHUTIA IIOTOMCTBA B OTOOD
10 TEHOTHUITY ¢ momoibio ananuza JIHK.

HckyccTBeHHBINM MyTareHe3 Kak METOJT CEIeKIIMOHHON paboThl. PagnanmoHHbi 1
XUMUYECKANA MYyTareHe3 KakK WCTOYHHK MYTallUd y KyJbTYpPHBIX ()OpPM OpPTaHU3MOB.
Hcrnonb30BaHMET€HOMHOTOPEIaKTUPOBAHUUMETOJ0BpekoMOnHaHTHBIXJJHK JUISt
IOJIy4YE€HUs UCXOIHOTO MaTepuasa sl CEJICKINH.

[Tonyyenue nonurmionnoB. BHyTpuBH0oBas rubpuauszanus. bau3kopoacTBEHHOE
CKpelniuBaHue, win uHOpunuHr. HepojacTBeHHOE CKpelMBaHHWE, WM ayTOPHIUHT.
['eTepo3uc u ero mpuuuHbl. Mcnonp3oBaHue retepo3uca B cenekuuu. OtaanéHHas
rubpuauzanus. llpeomonenue Oecrioaust MEXBUIIOBBIX TUOpUIOB. JloCTKeHUs
CEJIEKIIMYU PACTECHUM U KUBOTHBIX. « 3€1E€HAA PEGOIOYUSLY.

CoxpaHeHHE W U3Y4YEHUE TEHETUYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHUM U MX
JUKUX POJUYEH JUIsl CO3JaHUS HOBBIX COPTOB M THOPHUIOB CEIIbCKOXO3SMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpaneHue u ynpasieHue 2eHemudecKuUMu pecypcamu
CeNbCKOXO3AUCMBEHHVIX U NPOMBICAOBLIX — JHCUBOMHBIX 8  YeNAX  VIYYUleHUs
CyuecmeyouuxXuco30aHUAHOB8bIXNOPOO, TUHULUKPOCCO8,8IMOMYUCTEe € NPUMEHEeHUeM
COBPEMEHHBIX MEemO008 HAYYHLIX UCCIe008aHUL, NepPedosbiX Uoel U NepCneKmueHbLX
MexHON02UU.

JleMoHCTpanyu

[Toptpersr: H.W. Basuiios, 11.B. Muuypun, I'.Jl. Kapnieuenko, I1.I1. JlykbsiHeHko,
b.JI. Acraypos, H. bopnoyr, /I.K. bensies.

Tabnuipicxembl: « L [eHTPBIMPOUCX 0K ACHUIUMHOT000Pa3UKYIbTYPHBIX PACTCHU I
», «3aKOH TOMOJIOTUYECKUX PSZIOB B HACIEICTBEHHOM WM3MEHUYMBOCTHY,
«Mertopapicenekiumny,«OTaanéHHasruopuanzanus»,«MyTtarenes».

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

JlaGoparopHaspaboTa«3ydyeHneMeTO0BCENECKIIMUPACTEHUI.

IIpakTuyeckas pabora «IIpuBuBKa pacTeHuR».

OKcKypcusi«OCHOBHBIEMETOABIUIOCTHXKEHUSCEICKIIMMPACTEHUIM KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIIMIO, IUIEMEHHYI0 (GepMy, COPTOMCIBITATEIbHBIA YYacTOK, B
TEIUIMYHOE XO35ICTBO, B JIA0OPATOPUIO arpOYHUBEPCUTETA WIIK HAYYHOTO IIEHTPA).
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Temal6.buoTexHoTOrUsIMCHHTETHYECKASI OMOIOTHS

OOBEKTHI, UCIIOIB3YEMBIE B OMOTEXHOIOTMH, — KIETOUYHBIE U TKAHEBBIE KYJIbTYPBHI,
MUKPOOPTraHU3MbI, HXXapakTepucTuka. T paiuiinoHHasiOn0TeXHOIOT U : XIe00eueHuE,
MOJy4YE€HUE KHUCIOMOJIOYHBIX IPOAYKTOB, BUHOAEINE. MHUKPOOMOIOTHUYECKUIM CHHTE3.
OOBEKTHl MUKPOOMONOTHYECKUX TexHoJorui. [IponsBoacTBO Genka, aMUHOKUCIOT U
BUTaMUHOB.

Co3aHre TEXHOJOTMH W HMHCTPYMEHTOB LEJICHAIPABICHHOIO W3MEHEHUS W
KOHCTPYHPOBAHUSI T€HOMOB C LEIBIO IIOJIYYEHHUS OPraHM3MOB M HX KOMIIOHEHTOB,
COJEpIKaIMX HE BCTPEUAIOIIUECS B IPUPOI€ OMOCUHTETUUECKUE ITYTH.

Knerounas wumxkenepus. Meroapl KyiabTypbl KJIETOK M TKaHEW pACTECHUM H
#KUBOTHBIX. Kprobanku. Comarnyeckasi ruOpuau3anus 1 COMaTUUECKU IMOPUOTEHE3.
Hcnonp3oBaHue TaluiOMAOB B CENCKUUU PACTeHUU. [lonyuenue MOHOKIOHANbHBIX
anmumern. Mcnonvzoeanue MOHOKIOHATbHBIX U NOJUKIOHATLHLIX AHIMUMEL 8 MEOUYUHE.
HcKycCTBEHHOE OIUIOOTBOPEHHE. PEKOHCTPYKIMS SIMIEKIECTOK W KIOHHPOBAHUE
KUBOTHBIX. MeTo[ TpaHCIUIAHTALMK SIAEp KIETOK. Texnonozuu 0300poeénenus,
KYIbMUBUPOBAHUA U MUKPOKIIOHANbHO20 — PA3ZMHONCEHUS  CEeNbCKOXO3AUCTNEEHHbIX
KYAbmyp.

XpoMOCcOMHass W TeHHas WHKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha U
koHcTpyupoBanue pekomOuHantHbiXx JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHns M MEePCIEKTUBBI XPOMOCOMHOM M T€HHOM MHYKEHEPHUH. JKOJIOTUYECKHE U
TUYECKUE TPOOIEMbI TEHHOW UHKEHEPUHU.

Menuuunckreouorexnoaoruu. IlocTreHoMHasuPppoBasiMe TULIMHA. T1LLP-
IuarHocTuka. MeTtaOoIOMHBIN aHaIN3, FTeHOLEHTPUUYECKUIN aHaIU3 MMpoTeoMa YeIoBeKa
U1l OLIEHKH COCTOSIHHUSL €r0  310pOBbs. MCIoOnp30BaHME CTBOJIOBBIX — KIJIETOK.
Taprernaarepanusipaka.3D-01oUHKXeHEepUAIIISIPa3padOTKU(PyHIaMEHTaIbHBIXOCHOB
MEIUIMHCKUX TEXHOJIOTUH, CO3[aHUsl KOMIUIEKCHBIX TKAHEW COYETaHHEM TEXHOJOTH
TpEXMEPHOTO  OWONpPUHTUMHTa U cKadonauHra  aiasg  pelieHus  3aaad
MEPCOHATU3UPOBAHHON METULIVHBI.

CoznaHne BEKTOPHBIX BAaKIUH C LEIbI0 OOeCreueHUs: KOMOMHUPOBAHHOM 3aIUTHI
or  Bo3Oyaurteneir  OPBU,  ycraHoBieHHME  MOJEKYJISIPHBIX  MEXaHU3MOB
¢bynkunonupoanusi PHK-copepkammx BHPYCOB, BBI3bIBAIOIIMX OCO00 OMAaCHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHcTpanyu

Tabmuupn  cxembl: «Mcronb30BaHME MUKPOOPTaHU3MOBB — MPOMBIIIJICHHOM
IIPOU3BOJACTBEY, «KieTouHas nH)eHepHus», «I eHHass HHKEHEPUs.

JlaGoparopHas pabdota «l3ydyenrne o0bEeKTOB OUMOTEXHOIOTUN.
[IpakTnueckaspadbora«llomyyeHHEMOTOYHOKUCIBIXITPOTYKTOBY.
Okckypeus — «buotexHonmormsi —  BakHeHIas — NPOWU3BOAMUTEIbHAS  CHIA

COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).
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11 KJIACC

Temal.3apoxneHuenpa3zBUTHEIBOTIONMOHHBIXIIPEICTABICHUB 0HOJIOTHH

OpomounonHasaTeopusY. dapsuna.l [penmochIKMBO3HUKHOBEHH S JAPBUHUA3MA.
JKusnpunayuHasnesrenpHocTY. /JJapBuHa.

JBuKymue cuibl 3BoJOLMKA BUIOB 1o Y. JlapBuHy (BBICOKAasi MHTEHCHUBHOCTH
pPa3MHOKEHHUSIOPTraHN3MOB,HACIEACTBEHHAAU3MEHUNBOCTh,00pb0a3acyIiecTBOBaHUE,
€CTECTBEHHBII U UCKYCCTBEHHBIN 0TOOP).

Odopmiieane cuaTeTHUecKOi Teopuu 3Bomonuu (CTD). HelTpambHas Teopus
sBosonii. CoBpeMeHHasl HBOJIIOLIMOHHAST OHMOJIOTHS. 3HAYEHHEIBOIIOIIMOHHON TEOpUHn
B (DOpPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUpA.

JeMoHcTpanyu

[Toptpetsl: Apuctorens, K. JIunnei, JK.b. Jlamapk, 3.0K. Cent-Unep, K. KroBbe,
Y. dapsuHn, C.C. YerBepukos, N.W. [lImansraysen, x. Xonneiin, /I.K. benses.

Tabmuubl u cxembl: «CucreMa xuBoi npuponsl (no K. Jlunnerw)», «JlectHuia
*uBbIXxcyuiecTB(noJlamapky)»,«MexaHu3MPOpMUPOBAHUATTPUCTIOCOOTICHUITY paCTEHU I
WKUBOTHBIX(T10JIaMapky)»,«KapTa-cxemamapuipyTamyTeecTBUs
Y. lapBunay,«Haxoaku4. lapsunay,«D@opMbioops0bI3acyiiecTBoBanHue», « lopoas
ronyoeit», «MHoroobpasue KynbTypHBIX (opMm KamycTbl», «lloponbl momManmHux
KHUBOTHBIX», «CxemMa oOpazoBaHusi HOBbIX BuAOB (1o Y. JlapBuny)», «Cxema
COOTHOILIECHMSI JBWKYIIMX CUJI 3BOIOLUN», «OCHOBHBIE IOJOKEHHUS CHUHTETUYECKOMN
TEOPHUH BOJIOLIUN.

Tema2.Muxkpo3Boarouusineépe3yaibTaTbl

[Tomymsiust  KakdJeMEHTapHas €IMHUTIAIBOMIONHH. COBPEMEHHBIEMETOIBIONICHKH
TCHETHYECKOTO pa3HooOpaswsi W CTPYKTypbl momynsaiuid. V3menenue reHodoHa
MOMYJISIUA  KaK dDJIEMEHTAPHOE HBOJIOIMOHHOE SIBIIEHHWE. 3aKOH T'€HETHYECKOTO
paBHoBecus [[x. Xapau, B. BaiinOepra.

OnemMeHTapHbIe (DAKTOPHI (IBUKYIIUE CUIIbI) IBOJIOIMU. MyTallmOHHBIN MpoI1iece.
KoMmOunatuBHass u3aMeHUuMBOCTh. [lpei) TEHOB — ciydaiiHble HEHaIpaBJICHHBIC
W3MEHEHMUSI 4YacToT aiened B nomyisauusax. OddextT ocHoBatens. Oggexm
oymuliouno2o 2opaviwika. CHUdcenue 2eHemuyecko20 pasHooOpasus: NPUYUHLL U
cneocmeus. Ilposisnenue sghghexma Opeiigha 2enos 6 OONBLUUX U MATLIX NONYIAAYUSIX.

Murpamuu.  W3onsmuss  nomymsiiuii:  reorpaduueckas  (MMPOCTPaHCTBEHHAS ),
ounonornyeckas (penpoyKTUBHAS).
EctectBennnIitoTO0Op— HaNPaBIIOMUNA(AKTOPIBOIIONNN. DOPMBIECTECTBEHHOTO

oTOOpa: JABMXKYIIUNA, CTAOMIM3UPYIOLIUN, pa3pblBatolnil (Au3pynTuBHbINA). [lomoBoit
0T60p. Bo3HUKHOBEHNE U 3BOTIONMSI COLTUATIBHOTO TTOBEICHUS )KUBOTHBIX.
[IpucniocoOaeHHOCT, ~ OpPraHM3MOB  Kak  pe3yibTaT  MHUKPOAIBOJIOLHUU.
Bo3HUKHOBEHHE TPHUCTIOCOOICHU Y OpraHu3MoB. ApomMopdo3bl M HIMOAIANTAIIH.
[Tpumepsl mpucnocoOIeHu y opraHu3MoB: Mopdosoruyeckue, (GpU3NOIOTHIECKUE,
onoxumuueckue,nopeneHdeckue. OTHOCUTENbHOCTHIIPUCTIOCOOIEHHOCTHOPTAHU3MOB.
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Bun, ero kpurepunm U CTpyKTypa. BupooOpazoBaHume Kak —pe3ysbTaT
MUKPOAIBOTIOIUH. M30ismms — KimoueBoi ¢Gaktop BumoodpazoBanwus. [IyTtu u crmocoObr
BUJI000pa30BaHUSA: aJIJIONIaTPUYECKOe (reorpaduueckoe), CUMIIaTPUYECKOE
(9KOJIOTUYECKOE), «MICHOBEHHOE» (IOJUIUIOUAU3AIMS, ruopuau3anus). JaurensHocTh
HBOJIFOLIMOHHBIX IIPOLIECCOB.

Mexann3mbl(hopMUPOBaAHUSAONOIOTHYECKOTOPa3HOOOpa3usl.

Ponb sBOMIOIIMOHHON OWonorud B pa3paboTKe HAyYHBIX METOJIOB COXPAHEHUS
OouopasHooOpa3zusa. MUKpPOIBOMIONMS M KOJBOJIIOIMS [APa3UTOB M HMX XO35EB.
Mexann3Mbl(hOpMUPOBAHHS YCTOMIMBOCTUKAHTUOMOTUKAMHCTIOCOOBIOOPHOBICHEH.

JeMoHcTpanyu
[Toptpetsr:C.C.HeTBepukoB,D.Maiip.
Tabnunpiicxembl:  «MyTallMOHHASTU3MEHYUBOCTEY, «l lonyIsIIIMOHHAACTPYKTYpa

Buga», «Cxema mnposiBaeHUs 3akoHa Xapau—BaitHOepray, «JIBHXKyIIME CHIIBI
HBOJIIOLIUN»,« DKOJIOTUUECKASTU3OISILIUATION Y IS IUCEBaHCKOM (hopenny,
«I"eorpadryeckassn30IS UM CTBEHHULBICHOUPCKOMUITM CTBEHHULIBI JAYPCKO,
«IlonynsIIMOHHBIE BOJIHBI YHUCJIEHHOCTH XWIIHUKOB M XKepTB», «(Cxema JeHcTBUSA
€CTECTBEHHOTO 0TOOpa», «Dopmbl OOpbOBI 32 CyllecTBOBaHME», «MHAYyCTpUaIbHBIN
MenaHu3M» «KuBblenckonaeMpie», «l [OKpOBUTENBCTBEHHASOKPACKAKUBOTHBIX»,
«IIpenynpexaaromasoKkpacKka)kuBOTHBIX»,«DHU3nonornueckueaganTauumy,
«[IpucnocobaeHHOCTEOPraHU3MOBUEEOTHOCUTEIBHOCTEY, « KpuTepunusuaay, «Buasl-
JTBOMHUKN»,«CTPYKTYypaBUIABIPUPOAE»,«CIOCOOBIBUA000pa30BAHUSY,
«l'eorpadnueckoe BHUI0OOpa3zoBaHME TPEX BHUIOB JaHABIIIECH», «IJKOJOTHMYECKOE
BUJI000pa3oBaHue BUAOB cHHMI, «llomummonnabr pactenuity, «KamycTHO-peneuHbIi
THOPHUIY.

Oo6opynoBanue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, uydelia MNTHI] U
3Bepel ¢ mpuMepaMH pPa3IMYHBIX MPUCIIOCOOJICHUM, Yydesia NTHUIl U 3BEped pa3HbIX
BUJIOB,IepOaprrpacTeHUOIN3KUXBUA0B,00pa30BaBIINXCAPATUUHBIMUCIIOCOOAMHU.

JlaGoparopHaspaboTa«BbISIBICHUEN3MEHIYNBOCTUYOCOOCHOTHOTOBHIAY.

JlaGoparopHas pabota «IIpucrnocoOyieHusi OpraHM3MOB M HMX OTHOCUTEIIbHAs
11EJIECO00PA3ZHOCTHY.

JlabopaTopHaspabota«CpaBHEHHEBUAOBIOMOPGHOJIOTHIECKOMYKPUTEPHUIOY.

Tema3.Maxkpo3Borouusineépe3yabTarbl

MeTtoasl u3ydeHuss MakpodBOMONHH. [lanmeoHTONmOrMveckrue METONbl W3YYCHHS
sBosroniu. Ilepexoaupie GopMbI U PUIIOTEHETUYECKUE PSAIbI OPTAaHU3MOB.

buoreorpaduueckue metonpl uydeHus sBooruu. CpaBHeHue (Quiopsl U (hayHbI
MaTEepUKOB M OCTpoBOB. buoreorpaduueckue obmactu 3emun. Bunpl-sHaemukud u
PEIUKTHI.

OMOpHOJIOTUYECKME U CPaBHUTEIBHO-MOP(HOJIOTMUYECKUE METOAbl H3YUYEHUs
IBOMIONMU. [ ©HETHYECKHE MEXaHW3MBl OJBOJIOIUKA OHTOTCHE3a W  TIOSBIICHUS
HBOJIIOIIMOHHBIX HOBIIECTB. [ OMOJIOTMYHBIE W aHAJIOTUYHBIE OpraHbl. PyanMeHTapHbIe
OpraHbIMaTaBU3Mbl. MOJIEKYIISIPHO-T€HETHIECKIE,0NOX MU IECKeTMaTeMaTHIECKIE
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METOAbl H3ydyeHUs HBodtouMH. [‘omosiormyHbie TreHbl. (COBpPEMEHHBIE METOMABI
MOCTPOEHUS (PUIOTEHETUYECKUX JIEPEBBEB.

XPpOMOCOMHBIEMYTAIUUUIBOJIFOLUATEHOMOB.

OO0mme 3aKOHOMEpHOCTH (TpaBWIIa) OHBONIONUU. [lpunyun cmeHvl @OYHKYULL.
HeobOpatumocTs »3BodIONMU. AJanTuBHas paaudanus. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLIUU.

JeMoHcTpanyu

[ToptpeTs: K.M.bap,A.O.KoBanesckuii, . Mromep,d. I'ekkens.

Tabmuipl 1 cxeMbl: «DUIOTEHETUYECKUI Psifi  JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yobiesiepb», «Cterouedanbn,«Punnoputsn,«CeMeHHbIETTATTOPOTHUKIY,
«buoreorpaduueckue3zonsi3emiann,«peripronTuaenToBy,  «Penuktb»,«HauanbHbie
CTaau¥ 3MOPHUOHAIIBHOIO Pa3BUTHs MO3BOHOYHBIX MXUBOTHBIX», «['OMOJOrMYHBIE WU
aHAJIOTUYHbIE OpraHbl», «PyauMeHTh», «ATaBU3MBD), «XPOMOCOMHBIE HAOOPHI
YyeloBeKa W IuMIaH3e», «lJaBHble  HampaBieHUs  dBodouum», «OOmue
3aKOHOMEPHOCTH 3BOJIIOLIHI.

OOopynoBaHMe: KOJUIEKIUM, TrepOapuu, MYJSDKM HCKONAeMbIX  OCTaTKOB
OpraHW3MOB, MYJSIKM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJMMEHTapHbBIX OpPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Temad. IIpoucxoxaennenpa3zBuTHEKU3HUHA3eMIIe

Hay4Hble runoTe3bl NpOUCXO0KIEHUS KU3HU Ha 3emiie. AOMOTeHe3 U MaHCIePMUS.
JloHayuyHble TpEACTaBICHUS O 3apOXKIACHUU >KU3HU (KpeauuoHusM). ['umoresa
ITOCTOSTHHOI0CAMO3ap 0K ICHUDKU3HUMEEonTpoBepkenneonbiramn®. Peu, JL
Cnamnanianu, JI. [Tactepa. [IpoucxoxaeHue xKU3HU U aCTPOOUOIOTHS.

OcHOBHBIE 3Tanbl HEOpraHW4eckoil 3Bostouuu. [lmaneraphHas (reosoruueckas)
HBOTIOLMS. X UMUYECKASIIBOIIIOIMS. AOMOT€HHBIICUHTE30praHnYECKUX BEILIECTB
nzHeoprannueckux.OnbITC. Muiepaul .FOpu.O0OpazoBanuenoaIuMepon
n3MoHoMepoB.KoarnepBarnasrunore3aA. . OmnapuHa,runore3anepBUYHOT00yILOHA
Jx. Xonneitna,renetndeckasrunore3al .Mémnepa.Pudozumel(T.Yek )urunoresa
«vupa PHK» V. I'unbepra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Hcropus3emimnmeroasieénsydeHns. IckomaeMpleOpraHny€CKHEOCTATKH.
['eoxpononoruss u e€ wmetoapl. OTHOCUTENbHAsT W aOCOJIOTHAs TIE€OXPOHOJIOTHS.
I'eoxpoHoOIOrMYecKas MKaja: S0HbL, IPbl, IEPUOBL, JIIOXH.

HauanpHble 3Tanel opraHndeckor 3BoNIOLMU. lI0osBIIEHME W DBOMIOLMS TEPBBIX
KJIETOK. DBoJtolMs MeTabonu3Ma. Bo3HuKkHOBeHHE nepBbIX dKocucTeM. COBpEeMEHHbIE
MUKpPOOHBIE OMOIJIEHKM KaK aHAJOT MEepBBIX Ha 3emsie cooOuiecTB. CTPOMATOMTHI.
IIpokapuOThI U DYKapUOTHL.

[Ipoucxoxnenue »>ykapuoT (CUMOUOreHe3). OBOJIOLMOHHOE MPOUCXOKIACHHUE
BUpYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OPraHn3MOB. BO3ZHHMKHOBEHHE OCHOBHBIX
IpyII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl BBOJIOUMMA BbICHIMX pacTeHuil. OCHOBHbIE apoMOp(o3bI
pactenuii. Beixon pacrenui Ha cyury. [losBiieHrne ciOpOBBIX PaCTEHUM U 3aBOCBAHUE
uMmu cymn. CemeHHble pacTeHus. [Iponcxox1eHrne HBETKOBBIX PACTEHHM.

23



OepnepanpHaspadbouasnporpammalbrosnorus. 10—11kmaces(yriny0néHHBIAYPOBEHD)

OcHOBHBIE 3Tambl 3BOJIIOLMK KUBOTHOTO Mupa. OCHOBHBIE apoMOpPQO3bI
*KUBOTHBIX. Benjckas dayna. KemOpuiickuil B3pbIB — MOSIBICHUE COBPEMEHHBIX THUIIOB.
[lepBble  xOplOBbIE KUBOTHBIE. JKW3HB B BOAE. OBOJIONMUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampuouii u pentmii. [IpoucxoxaeHrne MICKONUTAIONUX U ITHII.
[Tpuniun xiatoueBoro apomopdosa. OcBoeHHe OEClO3BOHOYHBIMU M TTO3BOHOUYHBIMU
YKUBOTHBIMH CYIIIH.

Pa3Buture *)u3HM Ha 3eMiie 1O 3paM U MEPUOJAM: apXel, MPOTepo30i, NaIe030H,
Me30301, KaitHo30M. OOIas xapakTepUCTHKa KJIMMaTa M TE€OJIOTMYECKUX MPOIECCOB.
[TosiBneHMEe W paclBET XapaKTEPHBIX OPTraHU3MOB. YTJIEOOpa3oBaHUE: €ro yCIOBUS H
BJIUSTHUC HA Ta30BBIN COCTAaB aTMOC(HEpPHI.

MaccoBbie BBIMHUpPAHUSI — JKOJOTHUECKHME KpHU3HUCHI mpouuioro. I[lpuuuHbl u
CIIEICTBHSI MAacCOBBIX BbIMUpaHHil. COBpPEMEHHBIM SKOJOTMYECKHA KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6Mopa3HO0Opa3us Ha 3eMIie.

CoBpeMeHHass cucTteMa oOpraHudeckoro Mwupa. I[lpuHnunel kiaccuduKauu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIbl OPTaHU3MOB.

JleMoHcTpanmun

[Toptpets: ®.Peau,JI.Cniannanuann,JI.ITacrep, M.1M1.Meunuko,A.1.Onapun, Jx.
Xoageiin, I'. Mémnep, C. Munep, I'. FOpwu.

Ta6mumpincxemsr: «Cxemaonbitad®. Penny,«Cxemaonsitall.Ilactepa
MOU3YYEHUIOCAMO3apOKIECHUSKU3HIY, «CxemaonbiTaC. Musepa,l . FOpu»,«3tansl
HEOPTaHUYECKON 3BoNONUN», «l'eoxpoHosnormyeckas mkana», «HadanbHble 3Tamel
OpraHUYEeCKONIBOIIOHI,«CXeMaoOpa30BaHUAIYKAPUOTITY TEMCUMONOTEHE3a,
«CucremMaxuBoUNpupoab»,«CTpoeHuEBUpyCca»,« ApoMop(Po3bIpacTeHUI,
«Punnoduth»,«OaHOKIECTOYHBIEBOAOPOCIIN, « MHOTOKIETOUHBICBOIOPOCIINY,

«Mxwm», «llanmopotHuku», «l'omoceMeHHbie pacTeHus», «OpraHbl [BETKOBBIX
pacTeHui»,«CxeMapa3BUTUSKUBOTHOTOMUPA»,«APOMOPPO3BIKUBOTHBIXY,
«IIpocrerimmen,«Kumeunononoctasien,«I lnockueuepsm», «HiieHUCTOHOTHEY,

«Pw10BIY, «3eMmHOBOmHBICY, «lIpecMbikarommecs», «lITHIBDY, «MIIEKOIHUTAIOIINECY,
«Pa3BUTHEKUZHUBAPXEUCKONIPE»,«Pa3BUTHEIKUZHUBIIPOTEPO30MCKONIPE,
«Pa3BUTHEKUZHUBIIAIICO30MCKONIPEN,«Pa3BUTUEKNZHUBME3030UCKOUIPEN,
«Pa3BUTHEKU3HUBKANHO30MCKONIPEN,«COBPEMEHHASICUCTEMAOPTAHUYECKOTO MUPAY.

Oo6opynoBanue:repoapuupacTeHUHPA3TUIHBIXOT/IETIOB,KOJIJIEKIIMMTHACEKOMBIX,
BJI&YKHBIE TIpenapaThl *KUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUH HWIJIOKOXKHX,
CKEJIETHIITO3BOHOYHBIXKUBOTHBIX, Uy4EIANTUI U 3BEpEi, KOJUIEKIMH OKaMEHEJIOCTEH,
MOJIE3HBIX UCKOIAEMBIX, MYJISIKH OPTaHUYECKUX OCTAaTKOB OPTaHU3MOB.

Buptyanbnas maboparopHas padora «MoaenupoBadue onbiToB Mutepa—Opumo
U3YYCHUI0O a0MOTEHHOTO CHHTE3a OPraHMYeCKHX COCAMHEHHH B TMEPBUYHOUN
aTMocdepe».

JlaGoparopHas pabota «M3yueHre U ONMUCAHME MCKOIMAEMBIX OCTATKOB JIPEBHUX
OpraHU3MOBY.
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[IpakTuyeckas paborta «l3ydueHune OCOOCHHOCTEM CTPOEHUS PACTEHUM pPa3HBIX
OTJIETIOBY.

[Ipaktuueckas pabora «M3ydeHue 0OCOOEHHOCTEW CTPOCHHSI TO3BOHOYHBIX
YKABOTHBIX).

TemaS.IIpoucxoxaeHneye10BeKa—aHTPONOreHe3

Paznenpmm3agaunanTponosioruu. MeToaplaHTpONIOJIOTHH.

CraHOBNIEHME TIPEJCTAaBICHUA O MPOHUCXOXKICHUH 4YeloBeKa. PennurunosHele
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CXoACTBO YesoBeKa € KUBOTHbIMU. (CHCTEMAaTHUECKOE IIOJIOKEHUE YEJIOBEKa.
CBuIeTENbCTBA CXO/ICTBA UEJIOBEKA C KUBOTHBIMHU: CPaBHUTEILHO-MOP(OIOTHYECKUE,
aMOpUOTIOTHYeCKre, PU3N0IOro-OnOXUMHYECKE, oBeAeHUeckrue. OTauYus YelnoBeKa
OT JKUBOTHBIX. [IpAMOX0KI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. PazBurtne
TOJIOBHOI'O MO3T'a U BTOPOW CUTHAJIbHOUW CHCTEMBI.

JBrxymuecunbl(pakTopbl )JaHTPONOr€He3a: 0M0JIOTUYECKHE, COLIMATIbHBIE.
Co0THOIIEHNEONOIOT MUECKUXUCOLUATIbHBIX (PAaKTOPOBBAHTPOIIOTEHESE.

OcCHOBHBIE CTaJAMM aHTpOIOreHe3a. PaHHue yenoBeKkooOpa3Hble 00€3bsSHbI
(MpOKOHCYJIBI) U paHHHUE MOHTUJBI — OOIIME MPEAKU YETOBEKOOOpa3HBIX 00E3bSIH U
JT0JeH. ABCTpPaJONNUTEKHM — JBYHOTHE MNPEAKH JIroaei. UYeloBEeK YMEIblil, IEpBbIC
M3TOTOBJIICHUSIOPYAUNTPY1a. UENOBEKIIPAMOX O AN UUATIEPBBIMBBIXOITIOIEH 34 IPEIEIIbI
Adpuku. UYenoBek reiaenbOeprckuii  — oOMMKA  TPEeloK  HEaHAEPTAIbCKOIro
4eJIOBEKanvesIoBeKapa3yMHOro. UemoBeKkHeaH AepTaabCKUMKAKBU IO IEUX OO JHOTO
KInuMarta. YemoBeK pa3yMHBId COBPEMEHHOTO THIMA, JEHHCOBCKUW YEJIOBEK, OCBOCHUE
KOHTHMHEHTOB 3a npenenamu Adpuku. [laneoreneruka u najieoreHoMHKa.

OBOJIIONMST COBPEMEHHOTO uesoBeka. EcTecTBeHHBIH OTOOp B IMOIMYJISIHUSIX
yenoBeka. MyTalMoHHbIN Tporiecc U noiuMopdusm. [lonmynasiuuoHHbie BOJHBI, Apend
T€HOB, MUTpaLUs U «3(PHEKT OCHOBATENS B MOIMMYJISILIUSIX COBPEMEHHOTO YEIOBEKa.

UYenoseueckue pacel. [lonstue o pace. bosbmme pacel:  eBporeouaHas
(eBpasmiickas), aBCTpalio-HETpOMIHAsA (dKBaTOpUAIbHAs), MOHTOJIOMJHAs (a3MaTCKO-
amepukKaHckas). Bpems W nyTH paccelieHHs 4YeJoBeKa N0 IulaHeTre. EIMHCTBO
yenoBeueckux pac. Hayunas HecocrosiTenbHOCTh pacuszma. [IpucnocoOneHHOCTh
YeJIoBeKa K Pa3HbIM YCJIOBUSIM OKpYXarolleh cpenbl. Biusaue reorpadudeckoit cpepl
u aperia reHoB Ha MOP(DOIOTHIO U (PU3UOJIOTHIO YETTOBEKA.

MexauCIUIUIMHAPHBIE METOJIbI B (U3HUecKoi (OMOJIOTMYECKOW) aHTPOIIOJIOTHH.
OBOJIIOLIMOHHAS AHTPONOJIOTHS. W MAJCOAHTPONOJOTHS YEJIOBEYECKHUX IOIMYJIALIHM.
buocounanbHble HCCIENOBaHUS MPUPOABI 4YesoBeka. lccnenoBaHue KO3BOJIIOLIUU
OMOJIOTMYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JleMoHCcTpanuu

[Toprpersr:Y. dapsun,Jl. JIuku,d. 5. Poruackuin, M.M.I epacumos.

Tabnumprcxembl: «MeToIBIaHTPOIIOIOTHI [ 0JIOBHOMMO3'YeI0BEKaY,
«YenoBekooOpa3Hbie  00€3bsiHbI», «CKeNeT 4YelloBeKa U CKENeT IIMMIIaH3e»,
«PyIuMeHThIMaTaBU3MBbI»,« /] BHIKYIIMECUIIBIAHTPOIIOT €HE3a», « DBOJIIOLINOHHOE
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JIPEBOYEIOBEKA», K ABCTPAIONIUTEKY, «UenoBeKyMenbIin», « HenoBEKIPIMOX OIS,
«JlenncoBckuiuenoBek»«Heanaepranpusny,«KpomanboHIb, « [penknuenoBexay,
«OTanbBOJIIOLUHYETIOBEKA», «PacsiuenoBekay.

OO0opyoBaHME: MYJISDKA OKaMEHEJIOCTEH, MPEeIMETOB MAaTEPUAIbHON KYJIbTYpPBI
NpEeIKOB deNoBeKa, penpoaykuuu (dororpaduu) KapTuH ¢ MHUDOTOTHUECKUMU U
OMONEMCKUMHU  CIOKETaMH  MPOUCXOXKACHHSI  YelloBeka, Qororpaduu  HaXOJOK
MCKONAEMBIX OCTAaTKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIIb YepeIa YEI0BEKA U yeperna
IIMMIIAH3€, MOJEJb KWUCTH 4YEJIOBEKA M KHUCTH IIMMIIAH3€, MOJEIHA TOpca IPEIKOB
YEJ0BEeKa.

JlaGopatopHas pabota «l3yueHne 0ocOOEHHOCTEH CTpPOEHHUsI CKeJeTa YelIOBEeKa,
CBSI3aHHBIX C IPSIMOXO0KICHUEM).

[IpakTnueckasgpadbora«l3yueHnesK0I0rnuecKuxaianTauiiueI0BeKay.

Tema 6. Jkojiorussi — Hayka O B3aMMOOTHOLIECHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM C OKpY Karolleil cpeaoi

3apoxxnenuenpazputredxonoruuBTpyaaxA.I'ym6onsara, K.d.Pynbe, H.A.CeBepiio
Ba,D. ['exkens,A. Tencnu,B.H. Cykauépa.Pa3znensinzanaunskonoruu. CBsi3b 3KOJIOTHH C
JIPYTUMH HAyKaMH.

Mertoasl skosioruu. IloneBpie HaOMOACHUS. OKCIEPUMEHTHI B  SKOJOTHH:
npUpoAHbIeUTIa00paTOpHbIe. MOIETMPOBAHUEBIKOIOTMH. MOHUTOPUHT OKPY KAIOIIIECH
Cpebl: TOKAJIbHBINA, PErHOHATBHBIN U TTTI00ATBHBIMN.

3HavYeHUEe PKOJIOTUUYECKUX 3HAHUN ISl YeTIOBEKa. DKOJOTUUECKOE MUPOBO33PEHUE
KaK OCHOBA CBA3€H 4YeEJOBEYeCTBA C MNpuponor. PopMUpPOBaHHE HSKOJOTHYECKON
KYJBTYPbI U SKOJIOTHYECKON IPAMOTHOCTH HACEJICHUS.

JeMoHcTpanmun

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

Tabmubel u  cxembl: «Pasgensl skojiormm», «MeTonpl 3KoJiorum», «Cxema
MOHUTOPHUHTA OKPY’KAIOIIEN CPEAbD.

JlaboparopHaspaboTa«3ydyeHueMeTO10BIKOIOTHYECKUXUCCIICIOBAHUI.

Tema7.0pranu3mMbincpe1a00UTAHUSA
Dkosiornueckre (QakTopbl M 3aKOHOMEPHOCTHM MX JAeicTBuiA. Knaccuduxanus
HKOJIOTHYECKUX (PAKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpomnoreHHele. OOmue

3aKOHOMEpPHOCTHACUCTBUAIKOIOornYecKkuxdpakTopoB.l IpaBunomMuanmMyma (K.
[lnpenrens, 0. JIubux). TonepaHTHOCTh. ODBPUOMOHTHBIE W CTEHOOWOHTHBIE
OpPTraHU3MBI.

AbGuotnueckue (axtopbl. CBeT Kak 3Kojoruyeckuit ¢akrtop. JleiicTBUE pa3HbIX
YYaCTKOB COJIHEUHOTO CIEKTpa Ha OpPraHu3Mbl. DKOJOTUYECKUE TPYIIbl PACTCHUN U
JKUBOTHBIX TIO OTHOIIEHHUIO K CBETY. CUTHaJIbHAsA poiib cBeTa. DOTONEPUOIU3M.

Temneparypakaxkskonorndeckuiiaxrop./leiicTBuereMiepaTypblHaOpraHU3MBI.
[ToliKunOTepMHBIE U TOMOWOTEPMHBIE OpPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHbIC
OpraHU3MBl.

26



OepnepanpHaspadbouasnporpammalbrosnorus. 10—11kmaces(yriny0néHHBIAYPOBEHD)

BrnaxnocTtekakakonorudeckuiipakrop.[IpucnocodnenusipacteHuit K
nojJiep KaHuio BogHOro Oananca. Knaccudukanusi pacTeHuid 0 OTHOIICHHUIO K BOJIE.
[Ipucnoco6ieHust KUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXKUMA.

Cpenbl oOuTaHHUs OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3AYIIHAs, IOYBEHHAs,
rIyOMHHAs MOANOYBEHHAsI, BHyTpUOpTaHu3MeHHass. DU3NKO-XUMUYECKUEe 0COOEHHOCTH
cpen obuTanust opraHu3MoB. [Iprcnocobienus OpraHu3MoB K )KM3HH B PA3HBIX Cpeliax.

buonoruueckue putmbl. BHenHue u BHyTpeHHHUE pUTMbI. CyTOUYHBIE U TOJAMYHbIC
putMbl. [Iprucrnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUHN KU3HU.

XKuznennsie hopmbr opranu3moB. [lonsTue o xku3HeHHOU ¢opme. Ku3HEHHBIC
dbopMbl pacTeHHil: JepeBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpPAaBbI,
ONHOJICTHHE TpaBbl. JKU3HEHHBIE (POPMBI JKUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI,
a’3poOHOHThI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue ¢dakTopel. Buapl OMOTHYECKHX B3aMMOJEHCTBUN: KOHKYpEHIUS,
XUIHUYECTBO, cuMOMo3 u ero Qopmel. I[lapasutusm, koomepaius, MYTyalu3M,
KOMMEHCAJIM3M (KBapTUPAHTCTBO, HaxJieOHWYecTBO). HeTpoduueckue B3aumoneicTBus
(Tonmmueckue, dopudeckue, dhadpuyeckue). 3HaUeHUE OMOTUYECKUX B3aUMOJICUCTBUI
JUISL CYIIECTBOBaHHUS OPraHU3MOB B cpele oOuTaHusa. [IpUHIMI KOHKYPEHTHOTO
VICKJIFOUCHHS.

JleMoHCcTpanuu

Tabmuiet W cxeMbl:  «Okojorudeckue  (paxTopel», «CBETOBOM  CHEKTPY,
«IKOJIOTUYECKHE TPYIIbl KUBOTHBIX IO OTHOIIEHUIO K CBETY», «TerIOKpOBHBIE
JKUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIE», «DU3HOJIOTMYECKHE  aJanTaluu
YKUBOTHBIX»,«Cpeapl00uTaHUSIOpraHu3MOBY,« brnonoruuyeckuepuTMb», « Ku3HeHHbIC
dbopMbl  pacTeHHII», «OKu3HeHHbIe bopMBl  KUBOTHBIX, «JKocucreMa
HIMPOKOJIMCTBEHHOT0JIECay,« DKOCUCTEMaxBoHOTos1ecay, «Llenunuranusy,
«XumnrauyectBoy,«Ilapazutusmy»,«KonkypeHmus»,« CuMono3», « KoMmmeHcamm3m.

OOGopynoBanue: repbapuu pacTeHUI U KUBOTHBIX, IPUCIIOCOOJICHHBIX K BIUSHUIO
Pa3MTUYHBIX JKOJOTHYECKUX (PAKTOPOB, repOapuu CBETONIOOMBBIX, TEHETIOOMBBHIX U
TEHEBBIHOCIIMBBIX PACTCHHI, CBETOIIOOMBBIC, TEHEIIOOMBBIE W TEHEBBIHOCIIHUBBIC
KOMHATHBIE pacTeHHs, TepOapuu U KOJUICKIIMU TEIUIOJIOOMBBIX, 3UMOCTOUKHX,
MOpPO30YCTOMUYMBBIX PACTEHUH, dydela TMTULl W 3Bepei, TrepOapuu pacTEeHUM,
OTHOCSIIIMXCS K Turpoduram, kcepoduram, MezopuraMm, KOMHATHBIE PACTEHUS JaHHBIX
IPyNI, KOJUICKIIMH KUBOTHBIX, OOUTAIONINX B Pa3HBIX CpeliaX, repdapuu U KOJUICKITUU
pacTeHM W JKUBOTHBIX, OOJIANAIONIUX YEepTaMu MPUCITOCOOJICHHOCTH K CE30HHBIM
U3MCHEHUSIM YCIIOBUW KU3HU, TepOapuu U KOJUICKIIUU PACTCHUM W KUBOTHBIX
pPa3TUYHBIX KU3HEHHBIX (hOPM, KOJUICKIIUM >KMBOTHBIX, YYAaCTBYIOIIUX B Pa3IAYHBIX
OMOTHYECKUX B3aUMOJICHCTBUSIX.

JlabopaTopHas pabora «BbIsiBIeHHE MPUCIOCOOJIEHUN OPraHU3MOB K BIIHMSIHUIO
CBETa».

JlabopaTtopHas pabora «BbIsiBIeHHE MPUCIOCOOJICHUM OPraHU3MOB K BIIUSHHIO
TEMIIEPaTypPbI».

JlabopaTopHas pabota « AHATOMUYECKHE OCOOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
OOUTaHUS.
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Tema8.9K010rMsIBUI0OBUIIONYJIA NI

DKOJIOTUYECKHE XapaKTEPUCTUKKU MOnyisaiuu. [lomynsiius kak Ouosiorudeckas
cucrema. Pojib HEOTHOPOTHOCTH cCpeibl, (U3NUECKUX OapbepoB U OCOOCHHOCTEH
Ouosiorud BHUAOB B (POPMHUPOBAHMHU MPOCTPAHCTBEHHOM CTPYKTYPhI TOMYJISIUI.
OCHOBHBIEC TIOKA3aTENM MOMYJALUNA: YUCICHHOCTh, TIIOTHOCTh, BO3PACTHAS M IOJIOBAs
CTPYKTYpa, POKIAEMOCTh, TPUPOCT, TEMI POCTa, CMEPTHOCThH, MUTPALIUSL.

Dxonoruyeckass CTpykrypa mnonyiasiuuud. OIeHKa YHCIEHHOCTH IOMYJISIUU.
JAvHaMuka mnonmyJsiiuu W e€ peryisauus. buoThyeckuid TOTEHIMAT MOIMYJISLUY.
MoaenupoBanue IUHAMHUKUA mOonyJsiyuu. KpuBble pocTa YHUCICHHOCTH MOMYJISIIUH.
KpuBbieBbIKMBaHMS. PerynsaiussuncIeHHOCTUTIONYJISIAN: pOIb()AKTOPOB,3aBUCAIIIUX U
HE 3aBUCSIIMX OT IJIOTHOCTH. DKOJOTUUECKHE cTpaTeruu BUuIoB (r- u K-crparerun).

[TonsiTue 00 3K0JIOrMUEcKOr HuUlle BUaa. MectooouTanue. MHOroMepHasi MOJIENb
skonornueckon Humum k.M. XarunHcoHa. Pa3Mmepsl JKOJIOrMYECKOM  HHIIW.
[ToTeHUMaIbHAS U PEATM30BaHHAS HUILIU.

Bunkakcucremanomnynsnuil. ApeasibIBUI0B. BUIBIMNX KU3HEHHBIECTPATETUU.
DKOJIOTUYECKHEIKBUBAJICHTHI.

3aKOHOMEPHOCTU MOBEACHUS M MHUIPAlMi KUBOTHBIX. buoliornueckne MHBa3UH
qyKEPOAHBIX BUJIOB.

JeMoHcTpanmun

[Toprpet: k.. XaTunHCOH.

Tabmuubl W cXeMbl:  «OKOJOTMYECKHE  XApAKTEPUCTUKU  MOIMYJISIIIUN,
«ITpocTpaHCTBEHHASCTPYKTYPANOMYJISIHN,« BO3pacTHBIEIMPAMUIBITIOMY IS,
«CKOpOCTh3aCeIECHUANOBEPXHOCTU3EMIINPAZINYHBIMUOPraHu3MaMm»,« Mo 1eJIb3K0IOT
nueckoit Hummm [[x. M. XatuuHcoHay.

OO6opynoBanue: repOaprun pacTeHUM, KOJUICKITUN

*uBOTHbIX.J[abopaTopHasipabora«lIprcnocobneHusiceMssHpacTeHUITKpacce

JICHUIO».

Tema9.9k0/10rus1co000111eCTB. IKOJIOTHYECKHECHCTEMBI.

Coo0mecTBaoprann3zmMoB.buoneHo3uerocTpykTypa. CBa3uMexx1yopranu3MamMu B
ouoneHose.

Oxocucrema kak oTkpeiTas cucrema (A.Jlx. Tencnu). OyHKIMOHATBHBIE OJOKH
OpraHW3MOB B DKOCHUCTEME: MPOIYIEHTHI, KOHCYMEHTbHI, PEAYLEHThL. Tpoduueckue
ypoBHU.Tpoduyeckue 1menuucetn.AdnoTnueckue OJ0Ku sKocucteM.llouBbl HMIBI B
skocucteMax. KpyroBopoT BemiecTB 1 MOTOK SHEPTUU B SKOCHUCTEME.

OcHOBHBIE TIOKA3aTeNu 3KOCHUCTEMBbI. buoMacca W MpPOAYKIMUS. DKOJIOTHMYECKHE
nUpaMUIbl YUCEN, OMOMACChl U DHEPTHUH.

Jlunamuxka sxocucmem. Kamacmpoguueckue nepecmpouxu. @uykmyayuu.
HamnpapneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBUuHbIE U
BTOPUYHBIE CYKIIECCUM U WX TPUYUHBI. AHTPOIMOTCHHBIC BO3JEHCTBHUS HA CYKIIECCHUHU.
KnumakcHoecoob1iectBo. bropazHooOpa3nennoasHoTaKkpyroBopoTaBeieCTB—OCHOBA
YCTOMYMBOCTH COOOIIIECTB.

IIpupoaHbIE DKOCUCTEMBI. JKOCUCmEMbl 03€p U peK. IDKoCucmemvl Mopeu u
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0KeaHo8. IKocucmemvl mdep, Jnecoe, cmeneﬁ, nycCniblHb.
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AHTpONIOTEHHBIE AKOCUCTEMBI. ATpodKocucTema. ArporieHo3. Pazmmuus mexmy
AHTPOIIOTCHHBIMU U TTPUPOTHBIMHA SKOCUCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojackas ¢uopa u
dayna. CunHaHTponuzanus ropojackoil ¢ayHbel. buonormdueckoe M X034WCTBEHHOE
3HaYEHHE arpO’KOCUCTEM U YPOOIKOCUCTEM.

3aK0HOMEpPHOCTU(HOPMHUPOBAHUSAOCHOBHBIXB3aUMOACHCTBUHOPTraHU3MOB
BIKOCUCTEeMaX. Ponbkackadnoeosppexmausudos-30ugduxamopos(Kioyuesbixeuoos) 6
@yHrkyuonuposanuu skocucmem. llepeHOC SHEPTUU W BEHIECTB MEXKIY CMEKHBIMHU
IKOCHCTEMaMHU. Y CTOHYMBOCTh OPTaHMW3MOB, TIOMYJISAIMA U JKOCHCTEM B YCIOBHUAX
€CTECTBCHHBIX U aHTPOTIOTCHHBIX BO3JICHCTBHIA.

Mexanuzmvi 6030e€liCmeust 3a2pA3HeHUNl PA3HbIX MUNO8 HA CYOOPeaAHU3MEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOJLOSULECKO20
HOPMUPDOBAHUSL  AHMPONO2EHHO20  8030elicmaus.  MeTojonorus ~ MOHUTOPHUHTA
€CTECTBEHHBIX U aHTPOIOTC€HHBIX YKOCUCTEM.

JleMoHCTpanyu

[ToptpeTt:A.[Ix. Tencnu.

Tabnuupl u cxembl: «CTpyKTypa OHOIIEHO3a», « IKOCHCTEMAa IMIMPOKOIMUCTBEHHOTO
Jecay,«JKOCUCTEeMaxBOMHOTroJecay,« DyHKIIMOHATBHBIETPYIIITBIOPTaHU3MOBB
skocucteMe», «KpyroBopor BemiectB B 3kocucteme», «llenu nurtanus (mactOumHasi,
JNETPUTHAS)», «IKOJOTHYEeCKas TMHUpaMujia dYucen», «IKOJOoruyeckas MHUpaMuja
OroMacch»,«IKoJIornuecKasnupamMuga’Heprun»,«O0pazoBaHue00I0Ta,

«IlepBuunas cykmeccusi», «BoccraHoBiaeHue seca mociae Tokapay, «IKOCHCTeMa
03epay,«ATporieH03»,«KpyroBopoTBeIIeCTBUIIOTOKIHEPTHUBATPOIICHO3EY,
«IIpumMepbrypO0IKOCHUCTEMY.

OOGopynoBanue: repOapuu pacTeHUM, KOJUICKIMM HACEKOMBIX, yydelia MTUIl U
3Bepei, repOapuu KyIbTYPHBIX W JAUKOPACTYIIMX PACTEHUH, aKBapuyM KaK MOJIEhb
DKOCUCTEMBEI.

IIpaxmuueckaapaboma«13ydeHnenonucanneypo0IKOCHCTEMBDY.

Jlabopamopnasa  paboma«Vzydenue  pazHooOpaszusi  MEJIKUX  ITOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

Irckypcus «IKCKYpCUsi BTUIMYHBIN OHOreorieHo3(BAyOpaBy, Oepe3HsK, €IbHUK,
Ha CyXOJIOJbHBIN WM MOMMEHHBIN JyT, 03€p0, 00JI0TO)».

IKCKYPCUaA«IKCKYPCUABATPOIKOCUCTEMY(HATIOJICHITUBTETITUIHOEX03SIHICTBO ).

Temal0.buocdepa—riodanbHasgsdIKocHCTEMA

buochepa — oOmeruianerapnas o6ojouka 3emMiM, TA€ CYIIECTBYET WIIA
CYIIIECTBOBaJia XW3Hb. Pa3BuUTHE mpeactaBieHuii o Ouochepe B Tpymax I. 3rocca.
Yuenne B.U. Bepuanckoro o omocdepe. Obmactu Ouochepsr u e€ cocrtas. JKupoe
BEIEeCTBO Orochepsl 1 ero PyHKIUY.

3aKOHOMEpPHOCTH cyIiecTBoBaHusl Ouocdepsl. OcoOeHHOCTH Ouochepbl Kak
riobanbHON 3KocHcTeMbl. J[nHamuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEILECTBUOMOT€OXMMUYECKUEUUKIIBI(YTIepoa,a30Ta). PATMUUHOCThABIICHUIIB
ouocdepe.
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3oHanbHOCTE Ouocdeprl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHJIpa,
XBOWHBIC JIeCa, CMEIIAaHHbIE U IIMPOKOJUCTBEHHBIE JI€Ca, CTEIMU, CaBaHHBI, MyCTHIHH,
TPONMUYECKHUE JIECa, BHICOKOTOphs. Kimmar, pacTUTENbHBIA U KUBOTHBI MHUp OMOMOB
CYIIH.

CtpykTypa U (QYHKIUS >KMBBIX CHUCTEM, OLIEHKA HMX PECYpCHOro MOTEHIHala U
ounochepHbIx QyHKIUH.

JeMoHcTpanyu

[Toptpetsi:B.U.Bepranckuii,d.3rocc.

Tabnuupbcxemsl: «I eochepri3eminy»,«KpyropopoTazoTaBrnpupoae»,
«Kpyrosopor yriepoga B npupoae», «KpyroBopor Kuciopoga B IPUPOIEH,
«KpyroBopoTBobI B ipupoe», «OCHOBHBIE OMOMBI cylIny, «KinumaTudueckue nosica
3emmm», «Tyngpa», «Taitra», «Cwmemanubiii nec», «lIMpOKOIUCTBEHHBIN Jecy,
«Crenby»,«CaBanHay,«[lycTeiasay,« Tpornuueckuitiec.

O06opynoBanue: repOaprurupacTeHUINPA3HBIXOMOMOB,KOJUICKIIUMKUBOTHBIX.

Temall.YesioBeknokpyskaoumasicpeaa

DKOJIOTUYECKUE KPU3KUCHI U UX MpUUYMHBL. Bo3neiicTBue yenoBeka Ha Ouocdepy.
3arps3HeHUEeBO3 Ay IIHOMCpenbl. OXpaHaBo3ayxa.3arpsi3HeHneBogHoicpepl. OXpaHa
BOJHBIX pecypcoB. Paspymenne mousbl. OXpaHa NOYBEHHBIX peCypcoB. M3MeHeHue
KJIMMATA.

AHTpONIOr€HHOE BO3JIECUCTBUE HA PACTUTENBHBIA M JKUBOTHBIM Mup. Oxpana
PacTUTENBHOTO U KUBOTHOrO Mupa. OCHOBHBIE IPUHIIMIIBI OXPaHbl MPUPObl. KpacHsie
kauru. Oco6o oxpansiemole npupoansie Tepputopun (OOIIT). boranndeckue caapl U
300JIOTMYECKHUE TTApKH.

OCHOBHBIE TNPUHLMUIBI YCTOMYMBOIO PAa3BUTHUS 4YEJIOBEYECTBA M IPUPOIBI.
PannonansHOE MPUPOIONOJIB30BAHUE U COXpPAaHEHUE OMOJOTHYECKOrO Pa3zHOoOpasus
3emumn. OO1IMe 3aKOHOMEPHOCTU TJIOOAIBHBIXIKOJIOTHUECKUXKPU3UCOB. OCOOCHHOCTH
COBPEMEHHOT'0 KPU3UCA U €r0 BEPOSITHBIE MTOCIEICTBHUS.

Pa3BuTre METOIOB MOHUTOPWHIA Pa3BUTUSA OMACHBIX TEXHOTCHHBIX MPOLECCOB.
Cucmemnvle uccredosanuanepexooa Kpecypcocbepezaioweli UKOHKYPEeHMOCNnocoOHO
oHepeemuke.  buonocuueckoe  pasnoobpazue u  oOuopecypcvl. Hayuonanvnvie
ungopmayuonHvle cucmemul, obecneuusaowue 00OCMyn K UHopmayuu no cOCMOSHUIO
omoenvHblx 6Uu008 u skocucmem. OCHOBbL IKOpeaburumayuy dKocucmem u cnocooos
O0pvObL ¢ buonospexcoeHusmMu. Pekoncmpykyus Mopckux u Ha3eMHbiX IKOCUCTEM.

JleMoHCcTpanuu

Tabnuipicxemsl: «3arpssHeHueaTMocPepb», «3arps3HeHueruapochepo»,
«3arpsi3HeHuenouBb, «I [apHuKOBBI PP ekT»,«OCco000XpaHIEeMbIETPUPOAHBIETEPPUTOP
un», «Mozenu ynpasisieMOro MUpay.

Oo6opynoBanue: poTorpapuuoxpaHsieMbIXpacTEHUHNKUBOTHBIXKpacHOMKHUT T
Poccuiickon ®@enepanuu, KpacHol KHUTH peruoHa.
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INJIAHUPYEMBIEPE3YJIbTATBIOCBOEHUAIIPOI'PAMMBbI
MNOBUOJOI'MMHAYPOBHECPEJHEI'OOBHIEI'OOBPA30OBAHUSA

JIMYHOCTHBIEPE3YJIBTATDBI

OI'OCCOOycTaHaBIMBaeTTPEOOBAHUAKPE3YIbTaATAMOCBOCHUA00YYAIOIIUMHUCS
nporpaMMm CpelHero oOmero oOpa3oBaHUsA: JUYHOCTHBIE, METANpeIMETHbIE U
IIPEAMETHBIE.

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOEHHUS MPOTrpaMMbl MO OHOJOTHUHU
BBIJICJICHBI  CJIEAYIOIIME COCTABISIONIME: OCO3HAHHE OOYYaIOIMUMUCSI POCCUUCKON
IPAXKIAHCKOM HMJIEHTUYHOCTH — TFOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIIBHOCTH M
CaMOOIIPECIICHUIO, HAIMYUE MOTHUBAIIMM K OOYYEHHIO OMOJIOTHH, IEJIeHANPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH HAa OCHOBE KIIOYEBBIX IEHHOCTEH W
HCTOPUYECKUXTPAAUIINIPA3BUTUAONOIOTMY€CKOTO3HAHUS,TOTOBHOCTh U CIIOCOOHOCTH
OoOy4JaronmMxcss pyKOBOJACTBOBAThCS B CBOEH JIEATENLHOCTH IIEHHOCTHO- CMBICIIOBBIMU
YCTaHOBKaMH, TPUCYUIUMU CHUCTEME OHMOJOTHYECKOTO OOpa30BaHUs, HAIUYUE
MPaBOCO3HAHUST IKOJIOTMYECKON KYJIbTYpbI, CIIOCOOHOCTH CTaBUThb IE€JIM U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JIMYHOCTHBIEPE3YIbTaTHIOCBOCHUSIIIPOTPAMMBITTOOHMOIOTUUIOCTUTAIOTCS B
€MHCTBEYYEOHOM U BOCIHTATEIILHOM  JESATENBHOCTH B  COOTBETCTBHUH
CTPaAUIIMOHHBIMUPOCCUHCKUMUCOLUOKYIIBTYPHBIMU,UCTOPUIECKUMHUUIYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, TPHUHATHIMH B OOIIECTBE IMpaBWIaMH W HOpMaMu
MOBEJCHUA M CIHOCOOCTBYIOT —TIpOIleccaM  CaMOIO3HAHMs, CAMOBOCIUTAHUS |
CaMOPa3BUTHUS,PA3BUTUABHYTPEHHEHUTTOZUITUUITNIHOCTH, IATPUOTU3MANYBAKEHUS
K3aKOHYHUIPABOTIOPSIIKY,Y€JIOBEKYTPYIau CTAPIIIEMYITOKOJICHUIO,B3aUMHOTO YBaXKCHMUS,
OEpEeKHOTO OTHOIICHUSIK  KYJIbTYPHOMY HAclIeAuio U TpaaULUsM
MHOTOHalMoHambHOroHapoaPoccuiickoii®enepauu, IpupoIen OKpyKaroIencpee.
JInuyHOCTHBIEPE3YIHTATEIOCBOCHUAYYeOHOT OTIpEIMETa« BHOIOTHS» JOJIKHBI OTpaXKaTh
TOTOBHOCTh U CIIOCOOHOCTh oOyyJaronmxcs PYKOBOJCTBOBAThLCS
c(hopMUPOBAHHOWBHYTPEHHENTTOZUIIMEHITMYHOCTH, CUCTEMONIIEHHOCTHBIX
OpUEHTAIUH,TO3UTUBHBIXBHYTPEHHUXYOEK ICHHUI,COOTBETCTBYIOIIUX TPATUIIUOHHBIM
LIEHHOCTSIMPOCCUICKOT000I1IeCTBA, PACIIIMPEHUEKU3HEHHOTOOIIBITAUOMBITA
NeATEeIbHOCTUBITPOIIECCEPEATN3AIIMMOCHOBHBIXHATTPABIEHUMBOCTTUTATEIHON
JEATEeIIbHOCTH,BTOMYHCIIEBYACTH:

1) rpaskIaHCKOTOBOCTIMTAHMSI:

C(OPMHUPOBAHHOCTh TPAKIAHCKOW TO3HMIMU OOYYAIOIIErocsl KaKk aKTUBHOTO |
OTBETCTBEHHOTO YJICHa POCCUHCKOTO O0IIECTBA;

0CO3HAHMECBOMXKOHCTUTYIIMOHHBIXITPABHOOS3aHHOCTEH,yBaXKCHUE3aKOHAH
NPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH IEATCIBLHOCTH IMPH CO3AaHUU YYCOHBIX
IPOCKTOB, PEIICHUU YYeOHBIX U MO3HABATEIBHBIX 33J1a4, BHIOJHECHUNA OMOJIOTUYECKUX
IKCIIEPUMEHTOB;
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CIIOCOOHOCTh OMPEENIATh COOCTBEHHYIO MO3MIMIO IO OTHOLICHHUIO K SIBJICHUSIM
COBPEMEHHOU XKU3HHU U OOBSICHSTH €€;

YMEHHE YYWUTHIBAaTh B CBOMX JACHCTBHSIX HEOOXOJUMOCTh KOHCTPYKTUBHOIO
B3aUMOJICUCTBUS JIOAEH C Pa3HBIMH YOEKIACHUSIMH, KYJIbTYPHBIMH LIEHHOCTSIMHU M
COLIMAJIbHBIM IIOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
II03HABATEIIBbHBIX U UCCIIEN0BATEIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLIEHHUS K MHEHUIO
OIIIOHEHTOB IIPU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOIOIMUECKOT0 COAEPIKAHUS;

TOTOBHOCTBKI'YMaHUTAPHOUHUBOJIOHTEPCKOUAECATENBHOCTH;

2) NaTPUOTHYECKOTO BOCTIHTAHMSI:

c(hOPMHUPOBAHHOCTh POCCUUCKONW TPaXAAHCKOM HJICHTUYHOCTH, MaTPUOTU3MA,
YBaKEHUSIKCBOEMYHAPO 1y, 9yBCTBAOTBETCTBEHHOCTUIIEPEAPOAMHOM, rOPIOCTH3a  CBOM
Kpail, cBOO PoauHy, CBOM S3BIK M KYJbTYpy, MNpPOLUIOE M  HACTOSIEE
MHOTOHAIlMOHAJIBLHOT0 Hapoaa Poccuu;

[EHHOCTHOE OTHONIEHUE K MPUPOJHOMY HACIEAWI0 M MaMSITHUKaM IPUPOJBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CITIOCOOHOCTh OIIEHMBATh BKJIaJ POCCUMCKUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHUE
OMOJIOTHY, TIOHUMAaHUs 3HAYECHHsI OMOJIOTMHU B MO3HAHUM 3aKOHOB MPHUPOJIBI, B KU3HU
YEJIOBEKa U COBPEMEHHOIO 00IIECTBa;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CHyKeHHIO U 3amnure OteuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOTOBOCIIMTAHUS
OCO3HaHUE JTYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(hopMHUPOBAaHHOCTHHPABCTBEHHOTOCO3HAHUS, A THUECKOTOTIOBEICHUS;
CIIOCOOHOCTh  OIIEHHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIE peIICHUs,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;
OCO3HAHUEJIMYHOTOBKJIA/IaBIIOCTPOCHUEYCTOMUHNBOTOOY TYIIIETO;
OTBETCTBEHHOE OTHOIICHUE K CBOUM POJHUTENSAM, CO3JaHHI0O CEMbU HAa OCHOBE
OCO3HAHHOT'O MPHUHSATHUS IIEHHOCTEH CEMEMHOM WU3HU B COOTBETCTBUU C TPAAULUASIMU
HapoaoB Poccuu;

4) 3CTeTHYeCKOrOBOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOUYas OSCTETHUKY ObITa, HAy4YHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTa, TPya, OOIIECTBEHHBIX OTHOIIIECHUIH;

IIOHUMAHUE DMOILMOHAIBHOTO BO3JCHMCTBUS JKUBOU MPUPOABI U €€ ILEHHOCTH;

TOTOBHOCTBKCAMOBBIPAKEHUIOBPA3HBIXBUIAXUCKYCCTBA,CTPEMIIEHUETTPOSIBIISITH
KayeCTBATBOPUYECKOMIMYHOCTH;

5) puznuyeckoroBocnuTaHuA,POPMHUPOBAHUSAKYJIbTYPbI30POBbSH
IMONUOHAJIBLHOTO 0JIATOMOTYYHSI:

MMOHMMAaHUE W pean3alys 370pOBOro u 0e3omacHOro odpasa KU3HHM (30POBOE
U TaHue,cOo0JTI0ICHUEeT UTHEHNYECKUXITPABIIIMHOPM,COaTaHCUPOBAHHBIUPEKUM
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3aHATUHNOT/IBIXA, PETYISIPHAS PU3NUECKATAKTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOIO U
KOMIIETEHTHOTO OTHOILIEHUSI K COOCTBEHHOMY (DU3MUECKOMY M ICHUXHUYECKOMY
3J1I0pOBBIO;

NOHMMaHUE LEHHOCTU MpaBWJI UHIUBUAYAJIbHOTO U KOJUIEKTUBHOTO 0€30I1aCHOTO
MOBEACHUS B CUTYALUSIX, YTPOKAIOIINX 310POBbIO U )KM3HU JIOACH;

OCO3HaHUE TOCJIEACTBUNA M HENPUATHS BpPEIHBIX MpPUBbIUEK (YNOTpeOsieHus
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) TPyA0BOroBOCTIMTAHUSI:

TOTOBHOCTBKTPYAY,0CO3HAHUELIEHHOCTUMACTEPCTBA, TPYA0TIO0HUE;

FOTOBHOCTh K AaKTUBHOM JESTEIbHOCTH TEXHOJOTMYECKOM U  COIMAJIbHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHHIIMMPOBATH, IUIAHUPOBATh W CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3nu4HbiM cdepaM MpodeCcCUOHATBHOU JEATeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oyayiiei mpodeccun U peaan3oBbIBaTh COOCTBEHHBIC
YKW3HEHHBIE TIJIaHbI;

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH
BCEM KU3HU,

7) 3K0JIOTM4eCKOTOBOCTIMTAHMS:

AKOJIOTUYECKULIENECO00Pa3HOEOTHOIEHUEKITPUPOIEKAKUCTOUHUKY ) KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHHE  YPOBHSA  DKOJOTMYECKOM  KYJbTYpbl: NPUOOPETEHHE  OIbITa
IJJAHUPOBAHHUSI MTOCTYNIKOB M OLICHKM MX BO3MOXKHBIX IOCIEACTBUU I OKPYKArOIIEH
CpEIbl;

OCO3HAHUETI00abHOT0XapaKTEPAIKOIOTHYECKUXITPOOIEMUITY TEHUXPELIEHUS;
CHOCOOHOCTBHUCIOIB30BATHIPUOOPETAEMBIETPUN3YUEHUMONOIOTUU3HAHUSN YMEHHUS
IpU pPelIeHUuH NpoOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM IPUPOIONOIB30BAHUEM
(cobmoneHne mNpaBWil TIOBEACHHMST B TMPHUPOJE, HAMNPABICHHBIX HA COXPAaHEHUE
PaBHOBECUABIKOCUCTEMAX,0XPaHYBUI0B,9KOCUCTEM,O0NO0ChHEPHI);

AKTUBHOE HEIMPHUATHE JCHUCTBHM, NMPUHOCAIIMX BPEI OKPYXAIOIIEH MNPUPOIHOU
cpele, yMEHUE IMPOTrHO3UPOBATh HEOIArONPUITHBIE SKOJOTUYECKHE TMOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUI U NTPENOTBPAIIATh UX;

HaJIMYUE€ PAa3BUTOrO0 HKOJOTHYECKOTO MBIIUICHHS, DKOJOTHYECKON KYJBTYpHI,
ONBITA JIEATENBHOCTH JKOJOTWYECKOW HANpPaBJIECHHOCTH, YMEHHSI PYKOBOJICTBOBATHCS
MMM B TO3HABATEJIbHOW, KOMMYHUKAaTUBHOW M COLIMAIBHOM IMPAKTHUKE, TOTOBHOCTH K
YYAaCTHUIO B IPAKTHYECKOMN AEATEIbHOCTH IKOJIOTHUYECKON HAITPABICHHOCTH;

8) HEeHHOCTHHAYYHOTONIO3HAHUSI:
cOPMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKHM W OOIIECTBEHHON MNPaKTHKH, OCHOBAHHOIO Ha JHAJOre KYJBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIHUKYJIBTYPHOM MHUPE;
COBEPIIEHCTBOBAHUE S3BIKOBOM M YMTATEIbCKOM KYJIBTYPHI KaK CpeICTBa
B3aUMOJICHCTBHSI MEXTy JIOJABMHU U TIO3HAHUS MHPA,

34



OepnepanpHaspadbouasnporpammalbrosnorus. 10—11kmaces(yriny0néHHBIAYPOBEHD)

OHUMaHHUECTIETUPUKNONOTOTUNKAKHAYKH,0CO3HAHUSIEEPOTUB(HOPMHUPOBAHUH
paIMOHAIBHOTOHAYYHOTOMBIIIIICHHS,CO3TaHUHIICIIOCTHOTOIIPEICTABICHHUSIO0
OKpY)KalIlleM MHpE KaKk O €JMHCTBE IPUPOJIbI, YeJOBEeKa W OOIIECTBA, B IMO3HAHUU
NPUPOJIHBIX 3aKOHOMEPHOCTEH W pelmIeHUH TPOOJIeM COXPAaHEHUS TMPUPOIHOTO
paBHOBECHS,

yOeXIEHHOCTh B 3HAYUMOCTH OWOJIOTMHM JJIi COBPEMCHHOW IIMBHIIM3AIINM:
oOecrieuyeHrss HOBOTO YPOBHS Pa3BUTHS MEIWIIMHBI, CO3JaHUE IMEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECypCHBIC MPOOJIEMbI Pa3BUTHS UYEIOBEUYECTBA,
MoMCKa TyTeH BBIXOJA W3 TJIOOATBHBIX JKOJOTHYECKUX TPoOIeM U 0OecreUeHHUsI
nepexofa K YCTOMYMBOMY pPa3BUTHIO, PANMOHAILHOMY HCIOIB30BAHUIO MPUPOTHBIX
pecypcoB U (HOPMHUPOBAHHIO HOBBIX CTAHAAPTOB JKU3HH;

3aMHTEPECOBAHHOCTH B TMOJIYYCHUU OMOJIOTUYCCKUX 3HAHUU B ILEJSX TOBBIIICHUS
oOIIel KyJIbTypbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, KaK COCTaBHOM 4YacTu
GYHKIIMOHATBLHOW TPAMOTHOCTH OOydYaroImmxcs, G(OPMHUPYEMOH TpH HW3YUCHUHU
OnoIorHy;

MOHUMaHUE CYIIHOCTH METOJIOB IIO3HAHMS, HCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJL30BaTh MOJydaeMble 3HAHWS I aHAIW3a U O0BSICHCHUS
SBJICHMM OKPYXAIOIIEro MUpa M MPOUCXOASIIUX B HEM HU3MEHEHUMN, YMEHUE JeaTh
000CHOBaHHBIE3aKIIOUECHUIHA0CHOBEHAYYHBIX () aKTOBUMMEIONTUXCSIIAHHBIXC ~ LEJIBIO
MIOJTYYCHUS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTHCAMOCTOSATEITLHONCIIONB30BAThOMOIOTHICCKUC3HAHUS ISP CIIICHU S
po0JIeM B pealTbHBIX KU3HCHHBIX CUTYAIIHSX;

OCO3HaHWE IIEHHOCTH HAYYHOW JEATEILHOCTH, TOTOBHOCTh OCYIIECTBISATH
MIPOCKTHYIO M HCCIIEIOBATEIBCKYIO JEATEIbHOCTh HHIAUBUIYAJIBHO U B TPYIIIIE;

TOTOBHOCTB M CITOCOOHOCTH K HETIPEPHIBHOMY 0Opa30BaHUIO M CaMOOOpPa30BaHMIO,
K aKTHBHOMYITOTYYCHHUIO HOBBIX 3HAHWUW IO OMOJIOTUH B COOTBETCTBHH C KU3HECHHBIMH
NOTPEOHOCTSIMU.

METAINIPEIMETHBIEPE3YJ/IbTATBI

MeramnpeaMeTHbie pe3yiabTaThl OCBOCHHUS yueOHoro mpeamera «buomorus»
BKJIIOYAIOT:  3Ha4YuMMble Uil (OPMUpPOBAHMS  MHUPOBO33PEHUA  OOyYarOlIUXCs
MEXKIUCHUIUIMHAPHBIE (MEXIPEIMETHBIC) OOIlIeHAYyYHbIE TIOHSTHS, OTpaKkarolue
[€JI0CTHOCThHAYYHOWKAP TUHBIMUPANCTICITN(UKYMETOOBIO3HAHUS, UCTIOJIB3YEMbIX B
€CTEeCTBEHHBIX HayKax (BEIIEeCTBO, DHEPTHUsl, SBJICHHUE, MPOIECC, CUCTEMa, Hay4HbIN
dbakT, TMNPUHIUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUsA, HUCCIEAOBaHHE,
HaOJII0JICHUE, U3MEPEHHUE, DKCIEPUMEHTHUJIPYTUE); YHHUBEpCaIbHbICyYeOHbICICUCTBUS

(mo3HaBaTeIbHBIC, KOMMYHUKATHBHBIC, PETYIISATUBHEIC), oOecreunBaronne
dbopmupoBanue (PYHKIIMOHATHHOW TPAMOTHOCTH H  COIMAJIBHONW  KOMIICTCHIIHH
oOyyJarommxcs; CIIOCOOHOCTH 00yJaroIIMXCs HCII0JIb30BaTh OCBOECHHBIE

MEXIUCITUTUTMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHWS U YHUBEpPCAIbHBbIC Y4eOHBIE
JICVUCTBYS B IO3HABATEIBHOM U COIUAIBHON MPAKTHKE.
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BpesynbTaren3yueHuss0MoI0runHay pOBHECPEIHET000IEr000pa30BaHUSY
oOy4arorerocss OyayT cOpMUpPOBaHBI IMO3HABATEIbHBIC YHUBEPCATbHBIC YUEeOHBIE
JICHCTBUS, KOMMYHHUKATUBHBIC YHUBEPCAIbHbIC Y4YCOHBIC JCHUCTBUS, PETYJISTHBHBIC
YHHUBEpCaJIbHBIC yUeOHBIC ICHCTBUS, COBMECTHAS JICATCIIBHOCTD.

IHo3HaBaTeJbHbICYyHUBEPCAJIbHbICYUeOHbIeIeHCTBUS
Bba3zoBblesiornueckueaeicTBUA:

CaMOCTOSTENbHO (HOPMYITUPOBATh U AKTYAJIM3UPOBATH MPOOJIEMY, paCCMaTPUBAThH
€€ BCECTOPOHHE;

MCIIOJIb30BaTh IIPH OCBOEHUM 3HAHUI NPHEMBI JOTMYECKOTO MBILUICHUS (aHAIN3a,
CUHTE3a,CpaBHEHUS, KJIaCCU(PUKAITNH,00001IeHI ), pPACKPBIBATHCMBICTIONOTOTHIECKUX
NOHATUH (BBIACNATh WX XapaKTEpHbIE MPU3HAKU, YCTAaHABIUBATH CBSI3U C JIPYTUMU
MOHSITUSIMH );

ONPEAEIAThUEINICATEIbHOCTH,3a1aBasAIIaApaMETPBIMKPUTEPUUNX JOCTHKEHNS,
COOTHOCHUTB PE3YJIbTaThl I€ATEIILHOCTHU C MOCTABJICHHBIMU LESIMU;

HCII0JIb30BAaTHONOJIOTMYECKUETOHATH III00bSICHEH U (DAKTOBUSBICHU M KU BOI
MIPUPO/IBI;

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHAYKTHUBHBIC, N€TyKTUBHbBIE, [0 AHAJIOTHUN),
BBISIBJIAITH 3aKOHOMEPHOCTH M TPOTUBOPEYMS B PACCMAaTPUBAEMBIX SIBJICHUSIX,
(bOopMyIMpPOBATH BHIBOJIBI U 3aKITIOUYEHUS;

OPUMEHATh CXEMHO-MOJIEIBHBIE CPEICTBA Ul IPEIACTABICHUS CYIIECTBEHHBIX
CBSI3€M M OTHOLICHHUM B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaxX, a TAKKe MPOTUBOPEUHIA
Pa3HOT0 POJia, BBISIBJIEHHBIX B PA3IUYHBIX HHPOPMALIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUS MpOOJEeMbl C YYETOM aHalIM3a HMEIOLIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIEITEIIBHOCTh, OLICHMBAThb COOTBETCTBHE pE3YJIbTaTOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATh U BBHITIOJNHATH PabOTy B YCIOBUSAX PEaTbHOTO, BUPTYaJIbHOTO U
KOMOMHHMPOBAHHOT'O B3aMMOJICHCTBUS;

Pa3BUBAaTHhKPEATUBHOEMbBIIUICHUETIPUPEIIEHUM>KU3HEHHBIXTPOOIIEM.

ba3oBblencciieoBare/ibCKUeIeHCTBUS:

BJIaJICTh HaBBIKAMHU Y4YEOHO-HCCIIEIOBATEILCKOM M TPOCKTHON JEATEIbHOCTH,
HABBIKAMH Pa3peIIeHUs MPooIieM, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbBHOMY
MOMCKY METOJOB PEHICHUS MPAKTUYECKUX 3a7ad, NPUMEHEHHUIO PA3JIUYHBIX METOI0B
MMO3HAHU,

VCTI0JIb30BATHPA3JINYHBIEBUABIAEATETbHOCTUIIONIOTYYEHUFOHOBOT O3HAH U, ETO
WHTEPHIpETalUU, TPEOOPa30BaAHUIO M IPUMEHEHHUIO B YUCOHBIXCUTYAITUSIX, B TOM YHCIIC
MIPU CO3/IaHUM YUEOHBIX U COLIMAIBHBIX MTPOEKTOB;

dbopMupoBaTh HAay4YHBI THI MBIIUICHUS, BIAJETh HAYYHOU TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHITUAMU U METOJAMU;

CTaBUTHU(DOPMYITHUPOBATECOOCTBEHHBIC3aJaYMBOOPA30BATECIILHOUICSITENLHOCTH U
JKU3HECHHBIX CUTYalHsIX;
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BBISIBJIATh IPUYMHHO-CJICICTBEHHBIC CBSA3M U aKTyaJHU3UpOBaTh 3a/1a4y, BbIIBUTATh
THIIOTE3yeE PELICHHs], HAXOUTh apryMEHTHI [T IOKa3aTeIbCTBA CBOMX YTBEPIKICHHIM,
3aJ1aBaTh MapaMeTPhbl U KPUTCPUH PELICHHS;

aHAJIM3UPOBATh IMMOJIYUYCHHBIC B XOJC PCIICHUS 3aJa4l Pe3yJbTaThl, KPUTHUCCKU
OLICHUBATh WX JJOCTOBEPHOCTh, IPOTHO3UPOBATH H3MCHEHUE B HOBBIX YCIIOBHSIX;

JaBaThOIICHKYHOBBIMCHTYAIIHSIM,OIICHUBATHIIPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIIAThIICIICHATIPABICHHBIMITOMCKIIEPEHOCACPEACTBUCTIOCOOOBICHCTBHS B
po(ecCHOHANTEHYIO CPENy;

YMETh TICPCHOCHTHh 3HAHUS B II03HABATCIBHYI0O M TPAKTHYSCKYIO O0OJacTH
KU3HEICATEIIBHOCTH;

YMEThbHHTETPHPOBATh3HAHUAU3PA3HBIXITPEIMETHBIX001aCTEH;

BBIJIBUT'aThHOBBICHICH, IPEIJIaraThOPUTHHAILHBICTIOIX OIBIMPEIICHHUS,CTABUTh
IPOOJIEMBI U 33J1a4H, JOITyCKAIONTNE alIbTEPHATUBHBIC PEIICHU.

PaGoracundopmanmeii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HH(poOpManuu (TEKCTe y4eOHOTo
OCOOUsI, HAyYHO-TIOMYJ IS PHOMIIUTEpaType,0MOTOTUYECKUX CIIOBAPSIXUCIIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHaIM3UpOBaTh HHGOPMAIIUIO
Pa3TUIHBIXBUI0BU(OPMIIPEICTABIICHUS, KpUTHYECKUOIIEHUBATHEE IOCTOBEPHOCTHH
HETIPOTUBOPECUNBOCTD;

(dbopMyIHpOBaTH 3aMPOCH U MPUMEHSTh Pa3JIMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
Oouonornyeckoi nHGoOpMaIi, HEOOXOIUMOM JIJIsl BBITIOJIHEHUS YY€OHbIX 3a/1a4;

npuoOpeTaTh  ONBIT  HMCHOJB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHU, COBEPIICHCTBOBATh KYJbTYpPY AaKTUBHOTO WCIOIb30BAHMS PAa3THMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEIIbHOBBIOMPATh ONTUMAIBHYIO (DOpMympencTaBIeHUsT OMOIOTHIECKOM
uHdopmaruu (cxembl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTOE);

HCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEICTBA MPHU pabOTe ¢ OMOIOTHYECKOM
uHdopMaImen: TpUMEHSITh XUMHYECKHe, (pu3ndeckue W MaTeMaTHYECKHUE 3HAKU U
CUMBOJIBL, (D OPMYJTBI,a00peBUATYPY, HOMEHKIIATYPY, UCTIOIH30BATHUIIPE0OPA30BHIBATH
3HAKOBO-CHUMBOJIMYECKUE CPEICTBA HATIISTHOCTH,

BJIQJICTh HAaBBIKAMM PACIIO3HABAHUS W 3alUTHl MH(OpMaIuu, WHOOPMAITMOHHON
0€30M1aCHOCTH JIMYHOCTH.

KoMMyHUKAaTHBHBbICYHUBEPCAIbHbICYyUeOHbIEACHCTBUA

Oo0wmenne:

OCYUIECTBISAThKOMMYHHUKAIIMUBOBCEXCHEPaX:KU3HU,aKTUBHOYYACTBOBATh B
yanore WM JAWCKYCCHMM MO0 CYIIECTBY OOCyXJaeMol TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATH CY>K/IEHHSI OTHOCUTEJIBHO BBIIIOJHEHHS MPEIaraéMoi 3a1auu,
YUYHUTBIBATh UHTEPECHI U COIIACOBAHHOCTh MO3ULMN JPYTUX YYACTHUKOB JHAJIOra WIiv
JTUCKYCCHH);
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pacrio3HaBaThb HeBepOaJbHBIE CpeACTBa  OOIICHWS, [OHMMATh 3HAYEHUE
COIIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HMKHOBEHUS KOH(DIMKTHBIX CUTYaIlUil, YMETb
CMSIr4aTh KOH(IJIUKTHI U BECTU IIEPETOBOPHL;

BJIQJIETh PA3TUYHBIMU CHOCOOaMH OOIIEHHS M B3aWMOJCUCTBUA, IOHUMATH
HaMepEeHUSIPYTUXIIIOICH, TPOSBIAThYBAKHUTEIHbHOCOTHOLICHUEKCOOECE THUKYH B
KOPPEKTHOI Gopme popMyTupOBaTh CBOM BO3PAKECHHUS,

Pa3BEPHYTOMIOTMYHOUBIIATaThCBOIOTOUKY3PEHUACHUCIIONb30BAHUEMSA3BIKOBBIX
CPENCTB.

CoBMecTHasIAeATEIbHOCTD:

MTOHUMATBUHUCIIONIb30BATHIIPEUMYILIECTBAKOMAH JHOMHHH IUBU LY ATbHOUPAOOTHI
IPUPEIICHUNONOTOTHIECKOUTIPOOTIEMBI,000CHOBBIBATHHEOOXOIUMOCTHIIPUMEHEHUS
IpyNIoBbIX (JOPM B3aUMOJECHCTBUS NPU peUICHUH yueOHOM 3a1auH;

BBIOMPATHTEMATUKYUMETOIBICOBMECTHBIX IEHCTBUNCYUETOMOOIIMXUHTEPECOB U
BO3MOYKHOCTEM Ka)KI0T0 WieHa KOJUIEKTHUBA;

[IPUHUMATBLIEIUCOBMECTHOUIECATENIBHOCTH,  OPraHU30BBIBATBUKOOPAUHUPOBATH
JEUCTBUANIOCENOCTHKEHNIO: COCTABIIATHIUIAH AN CTBUM,pACTIPEIEIATHPOIUCYIETOM
MHEHHUI Y4aCTHUKOB, 00CYKJ1aTh PE3y/IbTaThl COBMECTHOM PabOThI;

OLICHMBATh Kauye€CTBO CBOET0 BKJIAJa M KaXKJIOTO yYaCTHMKAa KOMAaHJbl B OOIIMIA
pe3ysbTaT 1o pazpaboTaHHBIM KPUTEPUSIM;

peaaratb HOBBIE IIPOEKTHI, OLIEHUBATh MACUM C IIO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, NIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATH ITO3UTUBHOE CTPATErMYECKOE MTOBEICHUE B PA3JIMYHBIX CUTYalLMsX,
IPOSIBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIeyHHBEPCAJIbHbICY4YeOHbICICUCTBUS

Camoopranmsamnus:

HCTIOJIb30BaTHOMOIOTHYECKUE3HAHUSITISIBBISIBIICHUSATIPOOIEMUUX PEILICHUS B
KU3HCHHBIX U YYCOHBIX CUTYaAIIUSIX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHUU IIEJIEBbIE U CMBICIOBbIC YCTAHOBKHUB
CBOUMX JICUCTBUAX M MOCTYIKaX MO OTHOUIEHUIO K KUBOW MPUPOJIE, CBOEMY3JI0POBbIO U
3I0POBBIO OKPY>KAIOIIUX;

CaMOCTOSITENIbHO  OCYLIECTBIIITh MO3HABATEIbHYIO JIESTEIbHOCTh, BBISBIISITH
npoOJsieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 3aJaud B 00pa3oBaTEIbHOU
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSTEIIbHO COCTaBIIATh IUJIAH PEHICHUs TPOOJIEeMbl C YUYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHUM;

JABaThOLICHKYHOBBIMCHUTYAIUSIM;

pacHIMpAThpaMKH Y4€OHOTOTIPEIMETAHA0CHOBEIMYHBIX TPEITOUYTECHUH;

JIeMaThOCO3HAHHBINBBIOOP,apTYMEHTUPOBATHET0,0paTHhOTBETCTBEHHOCTh3a
pelieHue;
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OLICHUBATHIIPUOOPETEHHBINOIIBIT;

croco0cTBOBaTh (YOPMUPOBAHUIO U TMPOSBICHUIO HIMPOKON 3PYIUIUN B Pa3HBIX
00JacTaX 3HAHWM, MOCTOSIHHO TMOBBINIATh CBOW OOpa30BaTENbHBIA M KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIBb:

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

BJa/IeTh HaBbIKAMM I1O3HABATEIbHOM pe(IEKCUU KaK OCO3HAaHUS COBEpPLIAEMBIX
JEWCTBUM U MBICIIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIOJIb30BAThH
npu€mbl peIEKCUU IS OLIEHKH CUTYalluY, BEIOOpa BEPHOIO PELLICHUS;

YMETh OLICHMBATh PUCKU U CBOEBPEMEHHOIPUHUMATH PELICHUS ITOUXCHUKEHHUIO;

IPUHUMATbMOTUBBIMAPTYMEHTHIIPYTUXITPHAHAIN3EPE3YIIBTaTOBACITEIbHOCTH;

IpunsaTueced0sAMAPyrux:
MIPUHUMATHCEO0S1,TOHUMAasiCBOUHEI0CTATKU U IOCTOMHCTBRA,;
MPUHUMATEMOTHBBIMAPTYMEHTBIIPYTUXITIPUAHATN3EPE3YIbTATOBACATEILHOCTH;
pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIMOKH;
Pa3BUBATHCIIOCOOHOCTHIIOHUMATHMUPCIIO3UIIUUIPYTOTOYETOBEKA.

HPEIMETHBIEPE3YJIBTATDI

[IpeameTHBIEpE3YNBTATHIOCBOCHUSICOACPKAHUIyUeOHOTOTIpeaMeTa«buonorus» Ha
yIIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOecrnedeHue NpoPuiIbHOTO OOy4YeHUs
oOy4arornuxcst 6uonoruu. OHM BKIIIOYAIOT: crieluduyueckue ajis OMOJOTUM Hay4dHBIC
3HaHMS, YMEHUS W CHOCOOBI JCWCTBHI 10 OCBOCHHWIO, WHTEPIIPETAIIUU U
peoOpa30BaHUI0 3HAHWM, BUIBI JCSITCIBHOCTH IO TMOJIYYEHHUIO HOBBIX 3HAHUN M HMX
MPUMEHEHUIO B Pa3UYHBIX y4EOHBIX, a TaKKe B pEaJbHBIX KU3HEHHBIX CUTYyaIlUsX.
[IpeameTHBIC PE3yIbTaThl IPEACTABIICHBI TI0 TOIaM U3yUYEHUS.

[IpenmeTHBIepe3yIbTaTHIOCBOCHUTydeOHOTOTIpenMeTa«bronorus»s10 kiacce
JOJKHBIOTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHON KAPTHUHBI MHUPA, B MO3HAHWU 3aKOHOB
OPUPOABl W PEIICHUH MPOoOJeM pPAIMOHATBFHOTO TPHUPOAOIIONIB30BAHUSA, O BKJIAJC
POCCHUICKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BIQJCHUE  CHCTEeMOW  OHMOJIOTUYECKMX  3HAHWM,  KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraoIye OUOJIOTMYECKUE TEPMUHBI U MOHATUSL (KU3Hb, KIETKA, OpPTraHu3M,
MeTaboJIM3M, TOMEOCTa3, CAMOPETYJIslUs, CAMOBOCIIPOU3BEIAECHUE, HACIIEICTBEHHOCTD,
W3MEHYHMBOCTh,POCTHPA3BUTHE),0u0n0rndeckuereopun(kierounasteopus . I11Isanna,M.
[netinena,P.Bupxosa,xpoMmocoMHasTeopusiHacienctBeHHOocTU T. Moprana), y4eHus
(HHW. BaumoBa — 0  1EHTpaXx  MHOTOOOpa3usi W MPOUCXOKICHUS
KyJIbTYPHBIXPACTEHUH ),3aKOHBI(€ TMHOO0OPa3HSITTOTOMKOBIIEPBOTOTIOKOJICHUS,
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pacuieryieHusl, YUCTOThI TraMeT, He3aBUCHUMOro HaciemoBanuss [. Mennens,
TOMOJIOTHYECKUXPSIOBBHACICACTBEHHOW m3MeHunBocTH H.W. BaBuiosa), mpuHIHIBI
(KOMILJIEMEHTapPHOCTH);

BJIa/ICHHEOCHOBHBIMUMETOJaMIUHAYYHOTOITIO3HAHUS, ICTIOIh3yEMBIXB
OMOJIOTMUECKUX  WCCIEJOBAHMUAX JKMBBIX OOBEKTOB  (OMHCaHWE, W3MEpCHHE,
HaOJIFOICHNUE, DKCTICPUMEHT);

YMEHUE BBIJCIATh CYIIECTBEHHBIC NPH3HAKH: BUPYCOB, KJIETOK IPOKAPHOT HU
9YKApUOT, OJTHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHCIIe OaKkTepHii,
rpuOOB, pacTEHHWH, >KMBOTHBIX M YEJOBEKAa, CTPOCHUS OPraHOB W CHUCTEM OpPraHOB
pacTeHU, KUBOTHBIX,YeJTOBEKA, TPOIECCOBKU3HEIEATETbHOCTH, IPOTEKAIOIIIX B
OpraHM3Max pacTeHHH, >KUBOTHBIX U UEJIOBEKa, OMOJIOTMUYECKHUX IMPOLIECCOB: OOMEHa
BemecTB (MeTaboau3M), TpeBpallieHus DJHEPruM, OpOXKEHUsS, aBTOTPOPHOTO U
reTepoTpOoPHOro TUMOB MNHUTAHUS, (POTOCMHTE3a M XEMOCHHTE3a, MHUTO3a, MEWo03a,
ramMeToreHe3a, JIMOpPUOTeHe3a, IOCTAIMOPHUOHATIBLHOTO  Pa3BUTHS, PA3MHOMKEHUS,
WHAVBUAYAIBHOTO pa3BUTHS oOpraHu3Ma (OHTOT€He3a), B3aMMOJCHCTBHS T'€HOB,
reTepo3uca, UCKyCCTBEHHOTO 0TOO0pa;

YMEHUE YCTAHABJIMBATh B3aUMOCBSI3M MEXJy OpraHOMJAMU KIETKH U UX
GYHKIUSIMH, CTPOCHUEM KJIETOK Pa3HBIX TKaHEH M WX (PYHKIMSAMHU, MEXKIy OpraHaMH U
CUCTEMaMH OPTraHOB y PACTCHHM, KUBOTHBIX M YEJIOBEKA U MX (PYHKIUIMH, MEKITY
CUCTEMaMHU OPraHOB M MX (QYHKIUAMH, MEXIY 3TaraMd OOMEHa BEIIECTB, dTaraMu
KJIETOYHOTO IUKJIAa W S>KU3HEHHBIX IUKIOB OPTaHU3MOB, STalamMu SMOPHUOHAIBHOTO
pPa3BUTHS, TEHOTUTIOM U (EHOTUIIOM, (DEHOTUTIOM U (PaKTOpaMH CpPeJibl OOUTAHMUS;

YMEHUE BBISBIATH OTIWYUTCIIbHBIC TPHU3HAKA KUBBIX CHCTEM, B TOM YHCIIC
pacTeHUH, )KUBOTHBIX U YEIOBEKa;

yMEHHE  HCIOJb30BaTh  COOTBETCTBYIOIIME  apPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY [UJISl JIOKa3aTeIbCTBA POJICTBA OPTraHW3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT,

yMEHUEPEIIAaTbONOIOTMY€CKUE3a/1a4 U, BBISBIISTHIIPUYMHHO-CIIEICTBEHHBIECBS3H
MEXIYUCCIEAYeMbIMA OMOJIOTMUECKUMH MPOIECCAaMU U SIBICHUSIMU, JI€JIaTh BBHIBOJBI U
MPOTHO3bI HA OCHOBAHUH TTOJIYYEHHBIX PE3yJIbTATOB;

YMEHHE BBITIOTHATH Ja00paTOpHbIE U MpaKTUYeCKue paboThl, COOIOIATh MpaBuiIa
pu paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yYMEHHUE BBIIBUTATh TUIIOTE3bI, MPOBEPATh UX IKCIEPUMEHTAILHBIMU CPEICTBAMH,
dbopMynupys 1eTh WCCIEeIOBAHUS, aHAIM3UPOBATh TOMYyYEHHBIC PE3YNIbTAThl U JeNaTh
BBIBO/IBI;

YMEHHE Yy4YacTBOBAaTh B Y4E€OHO-HCCIENOBATEILCKOW paboTe 1o Ouosoruw,
HKOJIOTUUUMETUITIHE, TPOBOIUMONHAOA3EIITKOTHbHBIXHAYYHBIXO0IIIECTB, UITYy O TMIHO
MPEICTABIIATH MOJTYYEHHBIE PE3YIbTAThl HA YICHUYECKUX KOH(PEPECHITHIX;

YMEHHE OIICHWBATh ITUYECKHE ACTIEKTHl COBPEMEHHBIX HCCIICJIOBAaHHUI B 00JIACTH
Owonmorni W MeAWIUHBI  (KJIOHMPOBAaHUWE, MCKYCCTBEHHOE  OIUIOJOTBOPEHHE,
HapaBlIEHHOE N3MEHEHNE TeHOMA B CO3/JaHie TPAHCTEHHBIX OPTaHU3MOB);
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YMEHHE OCYIIECTBISITh OCO3HAaHHBIA BBIOOp Oyaymied mpodeccuoHaIbHON
NeSITeTbHOCTH B 00JNAacTH OWMOJIOTWH, MEAMIMHBI, OWOTEXHOJIOTUH, BETEpUHApPUH,
CENTbCKOTO XO3SIMCTBA, MHILIEBOW MPOMBIIUIEHHOCTH, YIIyOJIATh IO3HABATEIbHBIN
UHTEpEC, HampaBICHHBIH Ha OCO3HAHHBIN BBHIOOP COOTBETCTBYIOUICH mpodeccuu u
OPOJOJDKEHHE  OMOJIOTMYECKOro  O0pa3oBaHMsl B~ OpPraHM3aLUSAX  CPETHETro
po¢eCCUOHATBFHOTO U BBICIIET0 00Pa30BaHUsL.

[IpenmeTtHbIepe3ynbTaThiOCBOCHUSTyUeOHOTONpenMeTa«buonorus»llkiacce
JOJKHBIOTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUIN O MECTE U POJIM OMOJIOTHH B CUCTEME €CTCCTBCHHBIX
HayK,BOPMUPOBAaHMMCOBPEMEHHONECTECTBEHHO-HAYYHOUKAPTUHBIMUPA, B TMO3HAHUU
3aKOHOB TMPUPOJLI W PEIICHUH HKOJOTHYECKUX TMpoOJIeM 4elloBEeYecCTBa, a
TaK)KEBPEIICHUHUBOIIPOCOBPAIIMOHATHLHOTOIIPUPOIOTIOIH30BAHUS, UBPOPMUPOBAHU U
[IEHHOCTHOTO OTHOIICHMSI K TPHUPOJE, OOIIECTBY, YEIOBEKY, O BKJIAJE POCCUHUCKHUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

yMEHHUE BJIAJIETh CHUCTEMOM OHOJIOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
OTIpEeJICIICHHS] U TOHUMaHUE CYIIHOCTA OCHOBOIIOJIATAIOIINX OMOJIOTMYECKUX TEPMHUHOB
U TOHATUH (BUI, dKOcUcTeMa, Omocdepa), OMONOTHYECKHUE TEOpUH (DPBOJIIOLMOHHAS
teopusiH.JlapBuHa,cuHTeTUYECKasiTeOpusiIBOItoNun ), yueHus(A. H.CeBepiioBa— o myTsix
W HampaBieHusix odBomonuu, B.WM. Bepnaackoro — o Ouocdepe), 3aKoHBI
(renetnueckoro pasHoBecusi [x. Xapau u B. BaitHOepra, 3apojapIlieBOro CXojcCTBa
K.M. bapa), mpaBuna (Munumyma HO. JIubuxa, 3K0JIOTHYECKON MUPAMUIBI SHEPTUHN),
runotessbl (runore3a «mupa PHK» V. I'unGepra);

YMEHHUEBIaA€ThOCHOBHBIMUMETOIaAMUHAYYHOTOITIO3HAHUS, MCIIOJIb3YEMBIMHUB
OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U HKOCUCTEM (OMHMCAHKE, U3MEPEHHE,
HaOJII0JICHUE, DKCIEPUMEHT), CHOCOOaMM BBISIBICHHS W OIEHKH aHTPONOTEHHBIX
M3MEHEHU B IPUPOJIE;

YMEHHEBBIACIATHCYIIECTBEHHBICTIPU3HAKHU :BU0B,0MOT€0I[€HO30B,9KOCUCTEMHU
ouocdepsl, CTAOMIM3UPYIOLIET0, JABUKYIIETOMPA3PHIBAIOIIEIO €CTECTBEHHOr00TOOPA,
aJJIONAaTPUUYECKOTO U CUMIIATPUUECKOTO BUI000pA30BaHUs, BIUSHUS JBIKYIIUX CHJI
ABOJIIONIMM Ha TEHOMOHJ MOMYJSAIHNH, MPUCITOCOOJICHHOCTH OPraHu3MOB K Cpelie
oOuTaHus, YyepeAOBaHUs HAMpPaBJICHUN SBOJIIOIMU, KPYroBOPOTa BEIIECTB M TOTOKA
SHEPIUH B SKOCUCTEMAX;

YMEHHEYCTaHaBIMBAThB3aUMOCBI3UMEKTYTTPOIIECCAMUIBOTIOLINU, ABHKYIITUMU
CUJIaMU aHTPOIIOTeHe3a, KOMIIOHEHTAMH Pa3IMYHbIX IKOCHUCTEM U MIPUCIIOCOOICHUSIMUK
HUM OPTraHU3MOB;

YMEHUEBBISBIATHOTINYNTEIbHBICTIPU3HAKIYKUBBIXCUCTEM, TPUCIIOCOOICHHOCTh
BUJIOB K cpejie oOuTaHMs, a0UOTUYECKUX W OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSI3€OpraHU3MOBBCOOOIECTBAX,aHTPOIIOT€HHBIXU3MEHEHUHBIKOCUCTEMAX
CBOEH MECTHOCTH,;

YMEHUE  UCIOJIb30BaTh  COOTBETCTBYIOIIUE  apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJOTUIOUCUMBOIUKYJISI0Ka3aTEIhCTBAPOICTBAOPTaHU3MOBPA3HBIX
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CUCTEMATUYECKUX TPYII, B3aWMMOCBSI3M OPTraHW3MOB W CPEIbl OOWTaHUS, C€IMHCTBA
4eJI0BEUYECKIXPAC,HE0OX0IMMOCTHCOXPAaHEHISIMHOTO00Pa3USBH IOBUIKOCHCTEMKAK
YCIIOBUS COCYIIIECTBOBAHUS TIPUPOJIBI U YETIOBEUECTBA;

YMEHHEPEIIaTbONOIOTHICCKUE3a a9, BEIBISITHIIPUIMHHO-CJIC/ICTBEHHBICCBSI3U
MEXKTYUCCIICAYEMbIMI OHOIOTUYSCKUMU TPOIIECCAMH U SIBJICHUSMH, JIeTIaTh BHIBOABI U
MIPOTHO3BI HA OCHOBAHHH TTOJTyYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBITOIHSITH J1a00paTOpHBIC U MPaKTUIECKHEe PabOThI, COOMI0aTh MTpaBUIa
npu paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIJBUTATh TUIIOTE3bI, TIPOBEPSATh WX DKCIMEPUMEHTAIBLHBIMHU CPEICTBAMH,
dbopMynupys LeNTb UCCIIEeIOBAaHUS, aHAIM3UPOBATh MOJYyYEHHBIC PE3YNIbTaThl U JeNaTh
BBIBOJIBI;

YMEHHE Yy4YacTBOBaTh B Yy4eOHO-HMCCIENIOBATENbCKOW paboTe 1O OHONOTHH,
HKOJIOTUUUMETUITUHE, TPOBOUMONHAOA3EIIKOIBHBIX HAYYHBIXO0IIECTB, UITYy O TUIHO
IIPEJICTABIISITh MTOTYYCHHBIE PE3YJIbTaThl HA YUSHUICCKUX KOH(DEPEHITHIX;

yMEHHUE OIICHUBATh THIOTE3bl U TEOPHUU O MPOUCXONKICHUU KU3HU, YEIOBEKA U
YEeJIOBEYECKMX pac, O TMPHUYMHAX, TOCIAEACTBUAX M CHOcOo0ax MpemnoTBpAICHUS
ri100aJpHbIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIECTBIIATh OCO3HAHHBIA BbIOOp Oyayuiedl MpodecCuoHATbHON
JESITEIbHOCTH B O0JIaCTH OWMOJOTHH, SKOJOTHH, MPHPOJONOIB30BAHUS, MEAUIINHBI,
OMOTEXHOJIOTUM, TICUXOJOTHUH, BETEPUHAPUHU, CEIBCKOTO0 XO3SHCTBA, MHINEBOU
MIPOMBITIUICHHOCTH, YTy OIS ThITO3HABATSIIbHBIHHHTEPEC, HAPABIICHHBII
HA0CO3HAHHBIMBBIOOPCOOTBETCTBYIOIIEUITPO(PECCUNUTTPOIOIKEHUEONOIOTUYECKOTO
o0pa30BaHUs B OPTaHU3AIUAX CPeTHEronpodhecCHOHATBHOTOH BHICIIIET000pa30BaHUsI.
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TEMATHYECKOEIIVIAHUPOBAHUE

denepanpHaspadougasporpammalbronorus. 1 0—1 1kmaccr(yriryOnEéHHBIYpPOBEHB )

10 KJIACC
Ne HanmenoBanunerem KonuuecTtBo OCHOBHBIEBUABIICATEILHOCTH
/1 y49eOHOTOIIpeIMETa 4acoB Hporpamnroeconepiikarie 00yJaromuxcs
1 | Tema«buOJOTHIKAKHAYKA)»

1.1 | buonoruskax 1 CoBpeMeHHass0noI0Tusi— PackpriBaTbCcOEpKAHUETEPMUHOBHU
KOMIUICKCHAsTHAyKa KoMIUIeKCcHasiHayKa. KpaTkasucropus MOHATHUI: HAYYHOEMUPOBO33PEHUE,
MKaK4acThb pa3BuTusOnoaorun. buonoruueckue Hay4YHasiKapTUHAMUPA,HAYIHBIH
COBPEMEHHOTO HAyKUHUNU3Y4aEeMbICUMUTIPOOIIEMBI. METOJ,TUII0TE3a, TEOPHS,METOIbI
oO1ecTBa @yH/1aMEHTAJIbHBIE, IPUKIIATHBIEU HCCIIE0BaHUS.

MMOMCKOBBICHAYYHBICHCCIIEIOBAHUS
B OMoJioruu.
3HaueHneOnoI0ruuB(POPMUPOBAHUT
COBPEMEHHOMECTECTBEHHO-HAYYHOU
kaptunbiMupa.llpodeccun,
CBSI3aHHbIECOUOJIOTHEH. 3HaUeHNE
OMOJOTMMBIPAKTUYECKON
JeATeIIbHOCTHYEIOBEKA: METUIINHE,
CEIIbCKOMXO3SICTBE,
MIPOMBIILICHHOCTH,0XPAHETTPUPOIBI.
JlemoHCTpauuu

[HopTpeTsl: ApucToTenb, Teodpacr,
K.JInanen X.b. Jlamapk,Y./lapBuH,
V.I'apsei,I .Mennens,
B.1.Bepnanckwnii, M.11.1TaBnos,

XapakTepru30BaThOMOIOTHIOKAK
KOMITJIEKCHYIOHAYKY,eEMECTONPOJIh
CPEeIUIPYTUXECTECTBEHHBIXHAYK.
O1eHnBaTHBKIIA0TEYECTBEHHBIX
Y4E€HBIXBPA3BUTHEOUOJIOTHUH.
O1eHnBaTbPOIHLOMOIOTHUECKIX
OTKPBITUHNHCCIIEAOBAHUHBPA3BUTHN
HAyKUUTIPAKTHICCKOUICATETHHOCTH
JFOZIEH.
[Tepeuncnarenpodeccruu,cBsI3aHHbIC
CCOBPEMCHHOMOMOIOTHEH.
[TpuBOAMTHIIPUMEPBITIPAKTHYECKOTO
WCITOJTB30BaHUSIOCTIKCHUHOMOIOT M
BMEIUIIMHE,CETTHCKOMXO0351CTBE,
MPOMBITTUICHHOCTUHNOXPAHETIPUPOIBI
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.1 .Meunukon,H.1.BaBunos,

H.B. TumodeeB-PecoBckuid,

Ix. Yorcon, ®@. Kpuk, /I.K. benses.
Tabnuisncxemsbl : « CBI3OMOIOTHH C
JIPYyTUMHU HayKamMmny, «Cucrtema

OHMOJIOTMYECKUXHAYK»
HNrorouacoBnoreme 1
2 | TemaGKuBblecHCTEMbINUX H3YyYeHHE)
2.1 | XKuBblecucTeMbpIUUX 1 JKuBbI€ cHCTEMBI KaK PeaMET PackpeiBath conepxanue
CBOMCTBA N3y4eHUs101M010ruH. CBOMCTBAXKUBBIX TEPMHUHOBUIIOHATHN )KUBAsICUCTEMA,

CHUCTEM: €IMHCTBO XUMHYECKOI'0
COCTaBa, JUCKPETHOCTHUIIEIOCTHOCTD,
CJI0’KHOCTb U YIIOPSII0UYEHHOCTD
CTPYKTYPBbI, OTKPBITOCTb,
caMOOpraHu3aIus,
CaMOBOCTIPOW3BEJICHUE,
pa3IpaKuMOCTh, U3BMEHUUBOCTD,
POCTUPa3BUTHE.

JleMoOHCTpaL U1

Tabmmibel 1 cxeMbl: «OCHOBHBIC
MIPU3HAKIKU3HIY,«bUoIornueckue
cucTeMbl», « CBOMCTBA JKUBOM
MaTepun

AJIEMEHT,
MOJICUCTEMA,CTPYKTYPA;OTKPBITOCT,
BBICOKAsI YIIOPSIIOYEHHOCTb,
YIIPaBJISIEMOCTh, UEPAPXUYHOCTD.
XapakTepu3oBaTb CTPYKTYpPY U
CBOWMCTBA KUBBIX CUCTEM, OTIUYUS
XUMHUYECKOTOCOCTaBA0OHEKTOBKUBON
1 HeXKUBOW MPUPOIBI, OOIIMI TTPUHITUTI
KJIETOYHOW OpTaHU3aIMU KUBBIX
CHUCTEM.
CpaBHUBaTHOOMEHHBICTIPOIIECCHI B
HEKUBOM U JKUBOW MIPUPOE;
PAaCKpBIBATh CMBICIT PEAKLIAN
MeTaboIm3Ma.

OOBICHATH MEXaHU3MBI
CaMOpETYJISALMU KUBBIX CUCTEM
Pa3IMYHOTOUEPAPXUUECKOTOYPOBHSI;
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pPacKpbIBaTh CyTh MPUHIIUIIOB
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MOJIOKUTEIIbHOMUOTPUIIATEILHON
00paTHOM CBSI3H.

AHanM3MpOBaTh CBOMCTBA
CaMOBOCITPOU3BEICHUS,POCTAN
Pa3BUTUSOPTaHU3MOB

2.2

YpoBHeBas
OpraHu3alsKUBBIX
CUCTEM

Y PpOBHUOPTraHU3AIMUKUBBIXCUCTEM:
MOJIEKYJISIPHBIN, KIIETOYHBIH,
TKaHEBBIA,0PTaHU3MEHHBIM,
MONYJIALIUOHHO-BUIOBOM,
HKOCUCTEMHBII(OMOTreOLIEHOTUYECKUIA),
ouocdepnsiit. [Iporeccsi,
MPOUCXOIAIINE B )KUBBIX CHCTEMAX.
OcHOBHBIEIPU3HAKMKUBOT0. JKM3Hb
Kak(opMacyiecTBOBaHUSIMATEPUH.
Hayku, u3ydaroniye *«uBble CUCTEMBI
Ha Pa3HBIX YPOBHSIX OpraHU3aIUu.
N3yuenue kuBbIX cucteM. MeTo bl
ounosiornuyeckoiinayku.Habmronenue,
M3MEpPEHUE, SKCIIEPUMEHT,
CHUCTEMAaTHU3aLUs1, METAAHAIIN3S.
[ToHsATHE03aBUCUMONNHE3aBUCUMOM
nepemeHHou. [Inanuposanue
akcrepuMenTa. [locranoBka n
npoBepkarunores. Hynepasarunoresa.
[TonsTHE BHIOOPKH H €€
JIOCTOBEPHOCTH. Paz0Opoc
BOMOJIOrMYecKuX 1aHHbIX. OlIeHKa

PackpsiBaThCOIEp)KAHMETEPMUHOBH
MOHSATUIN: 0OMEH BEIIECTB U
IIPEBPALICHUE YHEPTUH,
CaMOBOCHPOU3BEJICHHUE,
CaMOperyJsiius, pa3BUTHE, )KU3HbD,
Hay4HbIN (haKT, HAYUHBIA METO/I,
npo0JieMa,rurnoTe3a, TeoOpus,lIPaBUIIo,
3aKOH.

ITepeuncnsaTh NpU3HAKK )KUBOTO.
XapakTepu30BaTb OCHOBHBIE YPOBHHU
OpPraHU3alHKUBBIXCUCTEMUMETOIBI
OMOJIOTMYECKUX UCCIIEIOBAHUM.
OnuceIBaTh 0COOCHHOCTH,
XapaKTEPHBIEIISKAXKIOTOYPOBHS
OpraHu3alyu )KUBOTO.
Ha3zpiBaTbHAYKH,U3y4aIOIIUEKUBBIE
CHUCTEMBI Ha Pa3HbIX YPOBHSX
OpraHHu3alNH.
CpaBHUBATBMEKYCOOONKUBHIC
CHUCTEMBI Pa3HBIX YPOBHEMN
OPraHU3aAMUUITIPOUCX OIS IINEBHUX
ITPOLIECCHI.
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JIOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbratoB. I [ppuuHBIMCKaXEHUS
pe3ynbraroB3kcnepumenTa.llonstue
CTATUCTUYECKOTO TECTA.
JleMoHCTpaLun

Tabyuibl U cXeMbl: «YpPOBHU
OpraHU3aALUMKUBONTIPUPOIBIY,
«CTpOEHUEKNBOTHOUKIIETKIY,
«TkaHMXUBOTHBIX»,«CHCTEMBI
OpraHOBYEJIOBEYECKOTOOPTraHU3Ma,
«buoreonenos3»,«buochepar,
«MeToAbIN3yUYECHUS KUBOUTIPUPOIBD).
O6opynoBanme: 1a00paTopHOE
o0opyioBaHUE TSI IPOBEACHUS
HaOJII0ICHUM, U3MEPEHUH,
HKCIIEPUMEHTOB.
IIpakTnueckaspadora
«Mcnonp30BaHNEPA3TUYHBIXMETOOB
MIPU U3YUYEHUHU KUBBIX CUCTEM).

[1oka3bIBaTbpOIBIrUIIOTE3UTEOPUN B
(dhopMUpPOBAHUU €CTECTBEHHO-
HAay4YHOU KapTHUHBI MUPA

Hroroyacosnoreme
3 | Tema«bHOJIOTUSAKIETKI»
3.1 | UcTOpHUsOTKPBITHSH Knerka — cTpykTypHO- PackpsiBaTbCOIEp)KAHUETEPMUHOBH
M3YYECHUS KIICTKHU. GyHKIIMOHATBHASCTUHUTIAKUBOTO. TIOHSITUM: KJIETKA, OPTaHEJIbl,
Knerounasareopus HcTopust OTKPBITHS KIIETKH. 3YKApHUOTHI,IPOKAPHUOTHI, BUPYCHI,

PabotsiP.I'yka,A.JleBenryka.
Knerounas reopus (T. [lIBanH,
M.IlIneitnen,P.BupxoB).OcHOBHBIE

IIATOJIOTHSI(KIETOUHASIOMOIIOTHS ),
KJIETOYHAs TEOPUSI.
XapakTepu30BaThOCHOBHBIEATAIBI
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MOJIOKEHHUSICOBPEMEHHOUKIIETOUHON
TEOPUHU.

JleMoOHCTpaL U1

IToptpetsl: P. I'yk, A. JleBenryk, T.
[ITBann,M.IIneinen,P.Bupxos,K. M.
bap.
O0opyaoBaHme:CBETOBOMMUKPOCKOIT,
MHUKPOIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OAKTEpUATIbHBIX KJIETOK

Pa3BUTHUSIIUTOJIOTUMKAKHAYKUHEE
oopMIIeHUE B KIIETOYHYIO

OHMOJIOTHIO.
[Toka3pIBaThBKIIAIy4EHBIX-OMOIOTOB
B U3yYECHHUE KIIETOYHOTO CTPOCHHUS
OpraHU3MOB.

[lepeuncnsaTb OCHOBHBIE MOJOKEHUS
KJIETOYHOUTEOPUH,00BACHATHEEPOIIH B
(bopMHUpPOBaHUU €CTECTBEHHO- HAyYHOH
KapTHHBI MUPA.
[IpuBOIMTHIOKA3ATENBCTBA

pPOJICTBAa OPTaHU3MOB
CHUCII0JIb30BaHUEMITOJIOKEHUMN
KJIETOYHOUTEOPUU

3.2

MeTto bl
MOJIEKYJISIPHOM U
KJI€TOYHOMOMOJIOTUH

MeToabl MOJIEKYJIIPHOW U KJIETOYHOU
OMOJIOTHUN: MUKPOCKOIIHS,
xpomartorpadus,dIeKTpoPope3,MeTo]
MeueHbIXaTOMOB, AU GepeHImanILHoe
neHTpudyrupoBaHue,
KyJIbTUBUPOBAHUE KIIETOK.
H3yuenueghuxcuposannvixkiemox.
DIIEeKTPOHHAs! MUKPOCKOTIUSI.
Kongorxanvnas mukpockonus.
Bumanvnoe(npuosicusnennoe)uzyuenue
KIemox.

JleMoOHCTpanun

PackpwiBath conepkaHue TEPMUHOB U
MOHSTUI: MUKPOCKOIIMPOBAHUE,
MIPUTOTOBJICHUE CPE3OB,
nupdepeHranbHoe OKpaIuBaHUE,
xpomarorpadus, d1eKTpodopes, MeToa
MEUEHBIXaTOMOB,IIEHTpU(PyrupoBanue,
METOJI KyJIbTYpPbl KJIIETOK U TKaHEH,
MeToJ pekoMmOrHaHTHBIX JIHK.
XapakTepu30BaThOCHOBHBIEMETOIbI
W3YUYCHHUS )KUBOU TIPUPO/IBI.
['oTOBUTHBpEMEHHBIE
MUKpOIpenaparhl,paccCMaTpuBaTbUX
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Tab6mmibet 1 cxembl: «CBEeTOBOU
MHKPOCKOI», « DNEKTPOHHBII
MHUKpOcKo», «cTopuspa3BUTHs
METOJI0B MUKPOCKOTTUI».
O0opyaoBaHme:CBETOBOMMUKPOCKOIT,
MHUKPOIIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.
IIpakTnueckasipadora

«/3yueHune METOI0B KIIETOUHOU
ouonoruu (xpomartorpadusi,
anextpodopes,auddepeHnanbHoe
uentpudyrupoanue, [1LIP)»

BCBETOBONMHKPOCKOIHUIETIATH
OIMCAHUeE.
O0BsacHATEUCOOTIOAATHIIPABUIIA
TEXHUKUA MUKPOCKOTIUPOBAHUS

HrtorouacoBnoreme 2
4 Tema«XumMnveckasiopraHu3anusaKICTKID)

4.1 | Xumudeckuiicoctan 2 XHUMUYECKUMCOCTaBKIETKUA. Makpo-, PackpeiBaTh conep:kaHue TEPMUHOB U
KkJeTku. Bona n MUKPO- B YIbTPAMHUKPOITIEMEHTHI. MOHSTUI:AJIEMEHTHI-OMOT€HBI, TUTIOJb,
MUHEPATLHBIC BonauneéponabkakpacTBOpUTES, BOJIOPOJIHASI CBSI3b, TUAPO(UIBHOCT,
BEILIECTBA peareHTa, yyactue ruApo(PoOHOCTh, TYpProp,MUHEPATIbHbBIC

BCTPYKTYPUPOBAHUUKIIETKH,
TeIIoperyasiuuu. MuHepaibHbIe
BEIIECTBAKJICTKH, MXONOJIOTHUeCKast
poJib. POJIb KATUOHOB U AaHUOHOB

B KJICTKE.

JlemoHCTpanuu

Huarpammel: «Pacripenenenue
XUMUYECKUXDIIEMEHTOBBHEKMBOM
npupone», «Pacnpenenexue

BeIleCTBa, Oy(pepHbIE CUCTEMBI,
AHUOHBI, KATHOHBI.

[TepeuncasaTb 0COOCHHOCTH
XUMHUYECKOTO COCTaBa KICTKH.
Paznnuars Makpo-, MUKpPO- U
YIBTPAMUKPOIIEMEHTHI, BXO/ISIIINAE

B COCTaB KHUBOTO U UX POJIb

B OpraHu3Me.
XapakTepru30BaTbCTPOCHUEUCBOMCTBA
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XUMHUYECKUXIIIEMEHTOBBKUBOU
IIPUPOIE.

Tabnunpincxemsl: «llepuoanueckas
TabJINIa XUMUYECKUX SJIEMEHTOBY,
«CTpOEHUEMOJIEKYIBIBOIBDY,
«BeniecTBaBCOCTaBEOPTraHU3MOBY

BOJIbL;00bSCHATHIIPUUMHBIEE0COOBIX
CBOMCTB U ()YHKIIUH B KJICTKE.
[Toka3bIBaThpOILKATHOHOBUAHUOHOB B
o0ecrieueHnu MpoIecCcoB
KUZHEJEATEIbHOCTU(OCMOPETYJISINS,
co37laHle MEMOPAHHOTO MOTEHITHAA,
peryJsnus paboTbl OEJIKOB), pabOTHI
Oy(depHBIX cUCTEM.

VY craHaBIMBaTHB3aUMOCBSI3bCTPOCHUS
U YHKIIMTHEOPTAaHUYECKUXBEIIECCTB
KJIETKH

4.2

Opranuueckue
BEIIICCTBAKJICTKH—
OenKu

Opranuyeckue BEIIECTBA KIETKH.
buonornueckuenosmmepsl. benku.
AMUHOKHCIIOTHBIA COCTaB OEJIKOB.
CTpyKTYyphl OCIIKOBOI MOJICKYJIHI.
[lepBuuHas cTpykTypa Oenka,
MenTUIHAsICBsI3b. BropuyHasi,

TPETUYHAS, YETBEPTUUHASICTPYKTYPHI.

Henatypanus. CBoiicTBa OEIKOB.
Knaccuduxanus 6e1KoB.
buonornueckrnedyHKINNOETKOB.
Ilpuonwi.

JlemoHCTpauuu
IToprpet:JI.ITonuHr.

Tabnuiel u cxembl: «CTpoeHUE
MOJIEKYJIbIOENKaY, «CTPYKTYpbI
OEJIKOBOMMOIEKYJIIbD».

PackppiBaTh copepkaHne TEPMHUHOB H
MOHSITUN: MOHOMEPHI,TTOJIMMEPHI,0ETT0K
(mpoTeuH), NEeNnTUJl, aAMUHOKHUCIIOTA,
MENITUHAS CBSA3b, MOTUTIECNITUI,
JeHaTypalus, peHaTypamus,
I00YIIsIpHBIE U PUOPUILIIPHBIE OCIIKH,
MIPUOHBI.

XapaktepuszoBaTh OCITKH, UX
CTPYKTYPHYIOOpTaHU3AIHION () YHKITHH
(cTpyKTypHasi, SHepreTruIeckKas,
CUTHAJIbHAs, PETYJIATOPHAS,
JBUTATENIbHAS, 3alTUTHAS,
dbepMeHTaTUBHAS).

Ha3piBaTh XUMHUYECKHE OCHOBBI
hopMUPOBAHUSICTPYKTYPOSTKOBOM
MOJICKYJIBI.
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O6opynoBaHMe: XMMHUYECKASATIOCYAaN
o0opyI0BaHUE.
JlabopaTopHnasipadora
«OO0OHapykeHHEeOETKOBCIIOMOIIBIO
KaueCTBEHHBIX PEaAKIUII»

[TpuBOIUTHIIPUMEPBHIGUOPHILTSIPHBIX,
rIIOOYISAPHBIX OETKOB.
BrinmonHsaThKaueCTBEHHBIEPEAKITIH
Ha 0OHapyKEeHHE OCJIKOB B KJIETKE;
OOBSCHATHIOTYYCHHBICPE3YIIHTATHI

4.3 | Opranuueckue VYrneBonbl. MoHOCaxapubl, PackpbiBaThCcoOIEp)KaHUETEPMUHOBU
BEIIECTBAKIETKI— Y caxapu/ibl, OJUrocaxapuibl v MOHSITUIA: YTIEBOJIbI, MOHOCAXapHUIbI,
yTJIEBOABI noscaxapuabl. OOIUUIIIAHCTPOCHUS | AMCaXapubl, OJIMTOCAXAPUIbI,

U PU3NKO-XUMUYECKUE CBOMCTBA noJiucaxapubl, II0K03a, pubo3sa,

yraeBoAoB. buonornueckue GyHKIuM | A€30KCUpu003a, JIAaKTO3a, MaJIbT03a,

YTJIEBOJIOB. caxapo3a, Kpaxma, INIMKOTEH,

JlemoHCTpanuu LIEJUI0JI03A.

Tabaunpincxembl: «CTpoeHue KnaccuduimpoBats yrieBo bl

MOJIEKYJI YTIE€BOAOB MOCTPOCHUIOUTIEPEUNCISTHIX
byHKIUY.
[TpuBOAUTHIIPUMEPHIPA3THUUHBIX
YTJIEBOJIOB (MOHOCAaXapu/IoB,
AMCaxapuioB, OJIUTOCAXAPUIOB,
MOJINCaXapHUI0B)

4.4 | Opraanueckue Jlunuast.['uapodunsHo-TUApOhOOHBIE | PackpbiBaThbCOAEPKAHNETEPMUHOBU
BEIIECTBAKIETKI— cBoiicTBa. Knaccudukanus munuaos. MOHATHUH: JIUIHIBI, TPUTJTAIICPUIBI,
JIUTTUJIBI Tpurnuuepuabl,pocHonunuapl,BOCKU, | hOCHOTUIHIBI, BOCKH, CTEPOHUIEI,

crepoubl. buonorndeckue GpyHkunn
aununoB. OOuMe cBoicTBa
OMOJOTMYECKUX MEMOPAH — TEKY4ECTb,
CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJTYTIPOHUIIAEMOCTb.

JIANOMPOTEUHBI, TITUKOJTUITHIBI.
KnaccuduimupoBaTbIdmm bl
MOCTPOCHUIO; XaAPAKTEPU30BATHUX

byHKIMH
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JleMoHCTpaLuu
Tabmuupmcxembl: «CTpoeHue
MOJIEKYJT TUITUA0BY

4.5

HyknenHnossie
KHCIIOTHL. CTpoeHuen
bynkmuunIHK,PHK,
AT®

Hyxknennossiekucnorsl. JHKuPHK.
CrtpoeHne HyKJIIEMHOBBIX KUCIOT.
Hyxkneoruapl. [punimn
KoMmIuieMmeHTapHocTu. I IpaBuiio
Yapradda.Crpykrypa lHK—aBoitHas
CIUpalib. MECTOHAXOXKICHUE U
ounonornyeckue pyukun JHK. Buast
PHK. ®ynkiuu PHK B kietke.
Crpoenune monekyinbl ATO.
Makpo3prudeckue CBA3u B MOJIEKYJIE
AT®.buonornyecknepyHKIIMUATO.
BoccTraHOBIEHHBIE TEPEHOCUHUKHU, UX
byHKIMU B KIETKE. /[pyeue
Hykneozuompugocgpamovi(HTD).
CexBenupoBanuelHK.Memoowi
2eHOMUKU, MPAHCKPUNTMOMUKU,
NPOMEOMUKU.

JlemoHCTpauuu

IToptpersl: /. Yorcon,P. Kpuk,

M. Vunkunc,P.®panknun,P.Conrep, C.

[Ipy3unep.
Tabmunpincxembl: «k HykiienHoBbie
KHUCIJIOTBD, «CTpOEHNE MOJIEKYJIbI
ATOp.

PackpwiBath conepkaHue TEPMUHOB U
MOHATUM: 1€30KCUPUOOHYKIICMHOBAs
kucnora (JIHK), pubonyknennoBas
kucinota(PHK),nykneorun,nykieos3us,
a30TUCTBIEOCHOBAHUS,a/ICHUH, [YaHUH,
LIUTO3UH, TAMUH, ypaIui,
KOMILIEMEHTapHbIE OCHOBaHUS,
anerosuHTpudochar (ATD),
MaKpO3pruvecKas CBs3b,
CEKBEHHUPOBAHKE, TCHOMHUKA,
TPAHCKPUNTOMUKA, IPOTEOMUKA.
XapakTepu3oBaTh, ONKUCHIBATH U
CXeMaTH4eCKH N300pakaTh CTPOCHUE
nykieoruna JIHK u nBoitHo# crinpanu
JHK, cexBenuposanue /JHK.
OnucsiBathiponeccpermukanuu/[HK B
KJIETKE U Ha3bIBaTh €ro OMOJOTHYECKOE
3HA4YCHHUE.

XapakrepusoBarb Qpynkiuu JTHK.
PazmuuatsctpykrypyndynkununPHK.
OnuchIBaTh MPOLIECC TPAHCKPHUIILINH.
CpaBHUBATHHYKJICHHOBBICKUCIOTHI
(JIHK u PHK).
XapakTepru30BaThOCOOCHHOCTH
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O6opynoBaHMe: XMMHUYECKASATIOCYAaN
o0opyI0BaHUE.
JlabopaTopHnasipadora
«HMccnenoBaHMEHYKIEHHOBBIXKHUCIIOT,
BbIJICJICHHBIXU3KJIETOKPA3JINYHBIX
OpPraHU3MOB»

ctpoenus u pyakuun ATO.
®opmMyIpoBaTEUOOBACHATHITPUHIIUTL
KOMIUIEMEHTAPHOCTH U MPaBUIIO

Yapradda

4.6 | MeToapICTpyKTYpHOMH 1 CrpykTypHas GuoJorus: PackpbIBaTbCcOEPIKAHUETEPMUHOBU
onosornuu OonoxumMmu4eckue u ouodusnueckue MOHSATUM: MOJICIIUPOBAHMUE,
HCCJIEIOBAHUSI COCTaBa U KOMITbIOTEPHBIN JU3aliH.
MIPOCTPAHCTBEHHOM CTPYKTYPbI [lepeuncriaTh MepCreKTHBHBIC
onomonexyi. Mooenuposanue HaIlpaBJICHUSHAYYHBIXCCIICIOBAHUN
CMPYKMYPolUDYHKYUUOUOMONEKYAU UX | BCTPYKTYPHOHOMOJIOT N, PaCKPhIBATh
Komniexcos. Komnvromephwiii Ousauin u | UX 3HaYCHUE JIJI1 MEIULIUHBI U
opeaHudecKull cunmes 6UOMONEKYL U Ux | CEJIIbCKOTO X03siCcTBa
HenpupoOHbIX
anano2o8
HrorouacoBnoreme 10
5 | Tema«CrpoeHnenpyHKIMUKICTKI
5.1 | Tumbl KIETOK. 1 TUTBIKIETOK:DyKapHOTHIECKASH PackppiBaThCcoIepsKaHUETEPMUHOBU

[Ipokapuotnueckas
KJIETKA

npokapuotuyeckas. CTpyKTypHO-
(GyHKUIHOHATBHBIE 00pa30BaHUS
KJICTKH.
CTpoeHHENPOKAPUOTHIECKONKIIETKH.
Kirerounas creHkabakTepuii U apXxei.
Oco0eHHOCTUCTPOCHUS
reTepoTpoHONUABTOTPOGHOM

MOHSTHI: MPOKAPUOTHYECKAs KIICTKA,
KJISTOYHAs! CTCHKA, MypEHH,
dboTOCUHTETUYECKIE MEMOpaHHI,
dbnarenuH.

XapakTepu3oBath (HOpMy U pazMephbl
MPOKAPUOTUUYCCKUXKIICTOK; PYHKITHH
T'eHETHUYECKOT 0aIapaTanpoKapuor.
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POKapUOTUYECKUXKIETOK. MecTou poJib
POKAPUOT B OMOLIEHO3aX.
JleMoOHCTpaL U1

Tabnuupmcxemsl: «CTpoeHue
AYKapUOTHUECKONKIETKNY,«CTpoeHne
NPOKAPUOTHYECKON KIETKID)

OnuceIBaTh poIIeCC
cropooOpa3oBaHus, OTMEYATh €T0
3HAYCHUEJISIBBLKUBAHUOAKTEpU I
MpU YXYAIIEHUU YCIOBUM
CYILIECTBOBAHMSI.
OnuceIBaTbpa3MHOKEHUETIPOKAPHOT.
OneHuBaTh MECTO U POJIb MPOKAPHUOT
B OMOIIEHO3aX

5.2

CrpoeHnue
IYKapUOTUYECKOMN
KJICTKH.
[ToBepXHOCTHBIN
amnrmnapar KJIeTKU

CrpoennenpyHKIIMOHUPOBAHKE
AYKAPUOTUYECKOMN KIIETKH.
[Tna3maTuyeckas MeMOpaHa
(mna3zmanemma). CTpykTypa
1a3MaTHYeCKOMMEMOpaHBI.
TpaHcropT BemECTB uepes
IIa3MaTHISCKYIOMEeMOpaHy:
naccuBHBIA( AU Gy3us,001erdEHHAS
G Py3us),ak THBHBIN(TIEPBUYHBIAN
BTOPUYHBII aKTUBHBII TPAHCIIOPT).
[TomynmpoHuiraeMoctTb MeMOpaHBI.
PaGoTa Hatpuii-kanneBoro Hacoca.
OHIOIMTO3: TUHOIUTO3,(parouuTos.
Ok3o1uTo3. Knetounas creHka.
CtpykTypau(pyHKITUUKIETOUHON CTEHKU
pacTeHui, TpudoB.

JlemoHCTpauuu

Tabauuemcxembl: «CTpoeHue
AYKAPUOTUUYECKOUKIETKI»,«CTpoeHue

PackpbiBaTh copepkaHue TEPMUHOB U
MOHATHUH: TUIa3MaTUYecKast MeMOpaHa
(rm1a3manemma),)KUJIKOCTHO-MO3anqHast
MOJIeIb, MEMOpaHHbIE OCJIKU
(nepudepuueckrie, UHTETPAIbHBIE),
IMKOKATUKC, TudPy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHIOLUTO3,
(bharouTo3, MMHOIUTO3, SK30I1IUTO3,
KJIETOYHAs CTEHKA, TIa3MOJIECMBI,
CUMILJIACT.

XapakTepu3oBaTb 0COOEHHOCTH
CTPOEHUAUPYHKIIUUIYKAPUOTUYECKON
KJIETKHU; TPAHCIIOPT BEUIECTB

yepes MIa3MaTHIecKyto MeMOpany:
[TACCUBHBIN U aKTUBHBIN TPAHCIOPT;
paboTy OeNKOB-KaHAJIOB; paboTy
HaTpUN-KaJINEBOrOHACOCA;CTPYKTYPYyH
(GyHKUIMU KJIETOYHOU CTEHKH pacTeHUM
urpuboB
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KUBOTHOUKIETKN»,«CTpoeHue
PACTUTEIBLHOU KIIETKI.
O6opyaoBaHme:CBETOBOMMUKPOCKOIT,
MHUKPOIIPENapaThl PACTUTEIbHBIX,
KUBOTHBIX KJIETOK.
IIpakTnueckasipadora
«3y4eHneCcBONCTBKIIETOUHOU
MEMOpaHbI»

5.3

[Murorutazmaneé
OpraHOU/IbI

[Mutonna3ma. Iluto3ois. LluTockemnerT.
JBr>xenue nuromniazMbsl. OpraHouabl
kieTku. OTHOMEMOpaHHbIE OPTaHOUIbI
KJIETKHU: SHJ0IIa3MaTHYECKas CETh
(BIIC), anmmapat I'oab1KH, TH30COMBI,
UX CTpoeHHE U GyHKIMHU. B3auMocBs3b
0JIHOMEMOPAHHBIXOPTaHOUTOBKIICTKH.
CrpoeHue rpanyJIsIpHOTO PETHKYIIyMA.
MexanusmuanpasnenusoenxogsIIIC.
Cunre3 pacTBopuMbIX 0enkoB. CuHTe3
KJIETOYHBIX MeMOpaH. [ maakuii
(arpaHyssipHBIN )3HAOIIA3MATUUECKU T
petukynyM. CekpeTopHasi GyHKIIHS
anmapara ["onbxu. Moouguxayus
benkos 6 annapame I o1b0icu.
Copmuposgxabenxossannapame
T'onvoorcu. TpancnopT BELIECTB
BKJIETKE. BaKyonmpacTuTeIbHbIX
kieTok.Knerounsriicok. Typrop.

PackpbiBaThcoiepsKaHUETEPMUHOBU
MOHSITHN: IIUTOIIJIa3Ma, ITUTO30JIb,
IIUTOCKEJIET, KOMIApPTMEHTHI,
OpTaHOMIBI,3H/I0TIA3MaTHIECKASICETh
(BIIC), anmmapat I'oab1KH, TH30COMBI,
BaKyO0JIb, pHOOCOMBI, aBTOJIN3,
BE3UKYJSIPHBIN TPAHCIIOPT,
MIEPOKCUCOMBI,KJIETOUHBIHCOK, TYpIop,
MUTOXOHJPUH, KPUCTBHI, TIACTUIBI,
XPOMOTIIACTHI, JIEHKOTIACTHI,
XJIOPOILJIACTHI, CTPOMA, TPAHBI,
THUJTAKOU]I, TaMeEJIa.
XapakTepru30BaTh MUTOILIA3MY
AYKaApUOTUYECKOU KIIETKH;
KJIaCCU(UIIMPOBATHOPTAHOU B
B3aBHCUMOCTHOTOCOOCHHOCTEMHX
cTpoeHus (0JTHOMEMOpaHHBIE,
AByMeMOpaHHbIE, HEMEMOpPaHHBIE);
OMUCHIBATH(PYHKITUUKAKOTO
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[To1yaBTOHOMHBIEOPTaHOUABIKIETKH:
MUTOXOHAPHUH, TUIACTHUIBI.
Ilpoucxoorcoenuemumoxornopuiiu
naacmud. Cumbuocernes

(K.C. Mepeoickosckuit, JI. Mapaynuc).
CrpoennenpyHKIUUMHUTOXOHIPUNHU
ractul. [lepBuuHbie, BTOpUYHBIC U
CJI0KHBIE€ TLJIACTU/IBI
(hOTOCUHTE3UPYIOIIUX YKAPHOT.
XJIIOpOIUIACTHI, XPOMOILIACTHI,
JICUKOILJIACTHIBBICIIUXPACTCHU M.
JleMoOHCTpaLun

[Hoptpetsl: K.C.MepekKOBCKUH,

JI. Maprynuc.

Tabnuisincxemsr: «CTpoeHne
AYKAPUOTUUYECKOUKIIETKN»,«CTpOeHHE
YKUBOTHOU KIETKW», «CTpoeHue
pacTUTENbHOUKIETKI»,«CTpoeHHe
MUTOXOHIPUI.
O0opynoBaHme:CBETOBOMMUKPOCKOIT,
MUKpPOTIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.
IIpakTnueckasipadora
«3y4eHneIBUKEHUSALIUTOILIa3MbI B
PACTUTEIIbHBIX KJIETKaX.
JlaGoparopnasipabora
«HMccnenoBanuerniazmonusa

OpraHOMIaBKJIETKE.
OOBACHATHCOOBITHS, CBSI3aHHbBIC
CBHYTPHKJICTOUHBIMITUILICBAPCHUEM,
€ro 3Ha4eHUe ISl OpraHu3Ma.
OTMeYaTh3HAYCHUCIIUTOCKEIIETA,;
XapaKTeprU30BaTh €T0 DJIEMEHTHI
(MUKpPOTPYOOUYKH, MUKPO(DUITAMEHTHI,
MIPOMEXKYTOUHBIS(PHITAMEHTHI ), MXPOJIh
BXKH3HEACATCIIbHOCTUKICTOKH TKaHCH
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HNACTIIIa3MOJIN3aBPACTUTCIIbHBIX
KIJIICTKax»

5.4 | HememOpanubie HememOpaHHbie OpraHoubl KJIETKH PackpbiBaTh cofiep:kaHrue TEPMUHOB U
OPTraHOUABIKIICTKA CrpoenunenpyHKIIMHUHEMEMOPaHHBIX HNOHSTHI: prOOCOMa, TTOJIMCOMA,

OpraHoMJI0B KJIeTKH. PHOOCOMBI. MUKPOTPYOOUKH,TYOYyJINH,KIIE€TOUHBIN
Ilpomescymounvie punamenmot. HEeHTp (LIeHTpocoMa), LIEHTPHOJIH,
MuxkpodunameHTsl. AkmuHogvle neHTpocdepa, KryTuku, peCHUUKH,
Muxpoghunramermol. MblllieqHbIC 0a3abHOE TEJbIIE.
KIIETKU.AKMUHOB8bIEKOMNOHEHMbl Xapaktepu3oBaTh HEMEMOpaHHbIE
HeMbIUUEYHbIX KIeMOK. OpTaHOWIBIKJIETKHA, UXCTPOCHUEH
MukpoTpy6ouku. KieTouHslii eHTp. byHKIIUN
CTpocHHE U IBIKCHUE KT'YTUKOB H
pecHudeK. MukpoTpyoouKu
uuToruiasMel. LlenTpuons. benku,
accoyuuposanHvle ¢
MUKpoguiamenmamu u
Mmuxpompyboukamu.MomopHwviebenxu.
JleMoOHCTpaLun
Tabauue! u cxembl: «CTpoeHue
YKUBOTHOMKIIETKIN»,«CTpOoeHne
PACTUTEILHOUKIIETKI

5.5 | CrpoenuendyHkimm SAnpo.Ob6onoukasiipa,XxpoMaTHH, PackpriBaTbCcOEpKAHUETEPMUHOBHI

sapa KapUOIUIa3Ma, AAPBIIIKA, UXCTPOEHUE U | TIOHITHI: SAPO, siIepHas 00004Ka,

bynkuuu. SnepHblil 0eTKOBbBIN
Matpukc. [IpoctpancTBeHHOE
PacroJoKEHUE XPOMOCOM
BUHTEp(a3zHOMSIIIPE.

S IEPHBIETIOPBI, HyKJICOTIa3Ma
(kapuoIuia3ma),reHoOM,XpOMaTHH,
YXpOMATHH, F€TEPOXPOMATHH,
SIPBIIIKO,XPOMOCOMBL, LIEHTPOMEPA,

57




denepanpHaspadougasporpammalbronorus. 1 0—1 1kmaccr(yriryOnEéHHBIYpPOBEHB )

JyxpomamunucemepoxpomMamuH.
benku xpoMaTriHa — TUCTOHBI.
Jlunamurkasodeprotiobonouxu
emumose.AoepHulil mpancnopm.
KnetouHnbleBKIIOUEHHS.
JdemMoHcTpauuu
TabauisMcxemsl: «Aapo»

KHHETOXOp, KJIETOUHBIE BKJIFOUEHHUS.
XapaKkTepru30BaTbKIECTOUHOESAPOKAK
LEHTp yIpaBiIeHUS
KU3HEJIEATEIIBHOCTBIO KIIETKH;
IreHETUYECKUH anmnapar KJIeTOK
3YKApUOT,CTPOCHUEU D YHKIIUU
XpOMOCOM.
OnuceIBaTECTPYKTYPBISIAPAUNX
B3aUMOCBSI3bCOPTraHONIAMH
LUTOILIA3MBbI

5.6. | CpaBHUTEBHAS

CpaBHuUTENBHAA XApaKTEPUCTUKA

XapakTepu30BaTbTUIIBIKIETOK

XapaKTepUCTHKA KJIETOKIYKapUOT(PACTUTENBHOM, AYKapHOT:pacTUTENbHAS,)KUBOTHAS,
KJIETOKDYKapuOT YKUBOTHOM, TpOHOM ). rpubHasi.
JleMoOHCTpaun CpaBHHBaTh MEXIycOOOM CTpoeHUEU
Tabmunbiucxembl: «CTpoeHuE KU3HEACATEIbHOCThIYKAPUOTUUECKUX
AYKAPUOTUUYECKOU KIETKH, KJIETOK U POJIb TPOKAPUOT
«CTpOEHUEKNBOTHOMKIIETKI, B OMOILIEHO3ax
«CTpoeHMne paCTUTENBHOM KIETKN.
O0opynoBaHme:CBETOBOMMUKPOCKOIT,
MHUKPOTpPENnapaTbl PpaCTUTEIbHBIX,
KUBOTHBIX KJIETOK.
JlaGoparopnasipabora
«3y4eHneCcTpOCHUAKIIETOK
Pa3IUYHBIX OPraHU3MOB)
HrorouacoBnoreme
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6 | TemacOOMeHBelecTBUIIPEeBPALLlEHHEeIHEPT UMBKIIETKE
6.1 | O6meHBemecTB— 3 ACCUMWIALASI TN CCUMMIISILIASI— PackpbiBaThcoIeps)KaHUETEPMUHOBU
MeTa00Iu3M JBECTOPOHBbIMETa00aM3MAa. THITBI MOHSITHIA: 0OMEH BEIIECTB

0OMeHaBeIIeCTB: aBTOTPO(PHBINHN
reTepoTpodHbIi. YyacTHEKUCIOpOaa
B OOMEHHBIX TIPOIIECCax.
DHepreTU4ecKoe00eCceYeHUEKIETKHU
npeBpaieHue AT® B 0OMEHHBIX
npoueccax. @epMeHTaTUBHBIN
XapakTep peakuuid KJIETOYHOIO
MeTabonusma. epMeHThI, UX
CTPOEHHUE, CBOMCTBA U MEXAHU3M
nercteus. KopepmenTsl. OTanuns
(hepMEHTOB OT HEOPTaHUYSCKHUX
KaTaJIu3aTopoB.beNKkn-akTMBaTopbIn
OENKU-UHTUOUTOPHI. 3aBUCUMOCTD
CKOpOCTU(DEpPMEHTATUBHBIXPEAKITUN
OT Pa3NIUYHbIX (PAKTOPOB.
JleMoOHCTpaLun

TabmmibincxeMsl: «PoTOCHHTESY,
«DHEPreTuYeCKuiiooOMen»,
«buocunresoenkay,«CtpoeHue
bepmeHnTa», «XeMOCHHTE3Y.
O6opynoBaHMe:CBETOBOMMUKPOCKOIT,
o0opy10BaHUE JJ1s1 TPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX
MUKPOIpPENapaToB.

(MeTab0JI13M),aCCUMUIISTINS
(aHa0oM3M), WU TJIACTUYCCKUI
0OMeH, TMCCUMUITALIMA(KaTaboIu3M),
WJIM DHEPreTUYEeCKU OOMEH,
aBTOTPO(bI,TeTepoTPOdbI,aHAIPOOHI,
a’po0Obl,(pepMEHTHI,aKTUBHBIAIICHTD,
cyOcTparHasi crieu(puIHOCTb,
Ko(hepMeHTHI, OETTKU-aKTHBATOPHI U
OENKU-UHTHOUTOPHI.
[TepeuncnaTbocOOEHHOCTH
TUTACTUYECKOTO W SHEPTETHUECKOTO
oOMeHa B KJIETKE; YCTaHABIMBATh
B3aMMOCBS3bMEKTYTIIIACTUIECKUMU
AHEPreTUYECKUM OOMEHOM.
PaznuyatbTUnbIoOMEHaBEIIECTB:
aBTOTPO(MHBIN U TeTepOTPOPHBI.
[Toka3pIBaThpOIBKUCTIOPOAA

B OOMEHHBIX Tpolieccax.
CxeMatnueckun3o0OpaxaTbCTPOCHUE
dbepmenra.

OTnryatbPepMeHThI
OTHEOPTaHUYECKUXKATAIN3aTOPOBU
ONpeNENsATh UX POJIb
B()YHKITMOHUPOBAHUMKUBBIXCUCTEM,
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JlabopaTopHasipabora

«3yyeHne KaTaIMTHYECKON
aKTUBHOCTU(DEPMEHTOB(HAIIPUMEPE
amMusIa3bl UM KaTaiasbl)y.
JlaGopaTtopnasipabora

«M3yuenne pepMEHTaTUBHOTO
pacIIeIIEHUSNIEPOKCUIABOIOPOAA

BpAaCTHUTCIbHBIXNKNBOTHBIXKIICTKAX

BIPOMBIIIICHHOCTH,BMEIUITHE,
BIIOBCE/IHEBHOMXU3HUYESIIOBEKA.
CTaBUTHIKCIIEPUMEHTIIOBBISIBIICHUIO
KaTaJIUTHYECKON aKTUBHOCTH
MIEPOKCUAA3BI,AMIIIA3BI, 00 bSICHATh
MOJTyYEHHBIC PE3YJIbTaThI

6.2

ABTOTPO(QHBIATHIT
0oOMeEHa BEIIECTB.
doToCUHTE3

[lepBUYHBIIICUHTE30pPTaHUYECKUX
BemiecTB B ki1eTke. DoTocuHTE3.
AHOKCULEHHBIIUOKCULEHHBIU
domocunmes y baxmepuil.
Ceemocobuparowue nuemeHmol u
nueMeHmbl PeaKyuoHHO20 YeHmpa.
Posbe xmopormuiactoB B mpornecce
dbotocunTe3a.CBeTOBAIUTEMHOBAS
dazel. @omoovixanue, Cs-, Cy-

u CAM-munwvt hpomocunmesa.
[IpoayKTUBHOCTB(POTOCHHTE3A.

Brnusauepaznunaabix pakTopos
HAaCKOPOCTh(POTOCHHTE3a.3HAUCHUE

dboTocuHTE3A.

JlemoHCTpauuu

Hoptperst: /. [Ipuctiu, K.

A. Tumupszes.

TabmuneincxeMel: «DoTocuHTE3)»

PackppIBaThCcOEpIKaHUETEPMUHOBU
NOHATUH: (HOTOCUHTE3, (Pa3bl
dboTocuHTE3a (CBETOBAs, TEMHOBAs),
dbotonus, hochopunupoBanue, MUKI
KansBuna, HAJI®+ (mepeHocumnk
BOJIOPO/IA).
XapakTepru30BaThINIACTUYECKUIHOOMEH
Kak ptan o0111ero oOMeHa BEIIECTB,
coObITUS (OTOCHHTE3A (PEaKIun
CBETOBOI M TEMHOBOH (ha3); poib
XJIOPOILJIACTOB B IpoLIEcce
dboTocuHTE3A.

BBISABIATH MPUYMHHO-CIICACTBEHHBIC
CBSI3UMEXKTYITOTJIONICHHEMCOTHEYHON
DHEPTUU XJIOPO(PHIITIOM ¥ CHHTE30M
Mosekyna ATO.
CpaBHHBaATHUCXOIHBICBEIIICCTBA,
KOHEUYHBICTIPOYKTHINYCIIOBUS
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MPOTEKAHUSPEAKIIMHCBETOBONHU
TeMHOBOH (a3 poTocuHTe3A.
YcraHaBaMBaTh B3AMMOCBSA3b MEKY
(OTOCHHTE30MHIBIXaHUEM; CBETOBO

UTEMHOBONPEAKIIUIMHU (POTOCHHTE3A.

OnennBaTh 3HaUeHUE (DOTOCHHTE3A
IUISDKA3HU Ha3eMiie

6.3 | ABTOoTpOoHBIATHI XemocuHres. PaznooOpaszue PackpriBaTbCcOnEpKAaHUETEPMUHOBHU
oOMeHa BEIECTB. OpPraHU3MOB-XEMOCHHTETUKOB: MNOHATUI: XEMOCHHTE3.
XeMOCHHTE3 HUTPUPULUPYIOIHEOAKTEPUH, OOBSICHUTH CYIIHOCTh XEMOCHUHTE3A,
xKene300aKkTepun, cepoOaKTepuu, packpbIBaThero3HaueHueBonocdepe.
BOJOPOIHbICOAKTEpUU.3HAUCHHE [IpuBOIUTHIIPUMEPHI
XEMOCHHTE3A. XEMOCHHTE3UPYIOIIHNX OaKTepuil
JleMoHCTpanun (auTpudUIMpYIOLIME OaKTepuH,
[optpetsl:C.H.Bunorpanckui, I'. xKene3z00akTepun,cepobakTepun,
A. 3aBap3uH. BOJIOPOJIHBIE OAKTEPHH) U
Tabnunbiucxembl: «@OTOCHUHTE3Y, XapaKTEepU30BaTh UX
«XEeMOCUHTE3» KU3HEIEATEIIBHOCTD.
JlaGoparopHnasipabora CocTaBlsIThypaBHEHUSIPEAKITUI
«CpaBHEHHUEIPO1IECCOBPOTOCUHTE3aU | XEMOCHHTE3A.
XEMOCHHTE3a» CpaBHHMBaTbXEMOCHUHTES
c(hOTOCUHTE30M
6.4 | DHepreTHYCCKUiA AHaspoOHbIE OpraHu3Mbl. Busl PackpriBaTbconepkaHUETEPMUHOBU
OoOMEH — opoxenus. I IpoayKThIOpOKEHUSMUX MOHSATHI: 3TAIbl SHEPreTUUECKOTO
JTUCCUMMIIALINS UCITIOJIb30BAHUE YEIIOBEKOM. 0oOMeHa — OJITOTOBUTEIBHBIM,

AHa’pOOHBIEMUKPOOPTaHU3MbIKAK
O00BEKTHIOMOTEXHOJIOTUUHU

OECKHUCIOPOAHBIN (aHaYPOOHBIN),
KUCJIOPOAHBIN(a3pOOHBIN ); TIIUKOIIU3,
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BO30yAMTENN OOJIE3HEM.
AspoOHBICOPTaHU3MBI. DTAIThI
HEPreTHUECKOro oOMeHa.
ITopgrorosurenpHbIAdTaN. I TMKOIU3—
OECKUCIIOPOIHOE pacillerieHre
TJIFOKO3BI.
buosiornueckoeoKucIeHUE, IH
KJIETOYHOE AbixaHue. Posb
MUTOXOHAPHI B IIpolieccax
OMOJIOTUYECKOTO OKUCIICHUSI.
[ukmmyeckuepeakimm.

OxucnurensHoehochopuInpoBaHue.

DHepeuss memopanHo2o epaduenma
npomonos. Cunmes AT®: paboma
npomonHou ATD-cunmasuoi.
[IpeumymiecTBa a3poOHOTO My TH
oOMEeHaBeIlIeCTBIEPEIaHAIPOOHBIM.
D} hHeKTUBHOCTH YPHEPTETUUSCKOTO
oOMeHa.

JlemoHCTpauuu

[HopTpetsl: B.A.DHrensrapar,

IT. Mutuemn.
TabauupcxeMbl: « JHEPreTUUECKU I
oOMEH».

JlabopaTopnasipabora
«CpaBHEHUEIPOIIECCOBOPOKECHUSN
JIBIXAHUSD)

OpokeHne,0M0I0rHYECKOCOKUCIICHUE
(mprxanwme), uki Kpeoca,
okucauTenbHoedochoprpoBanue,
MPOTOHHBIN TPaJIMEHT, TPOTOHHAS
AT®-cunTa3za.
[TepeuncnaThoCOOCHHOCTH
HYHEPTreTUYECKOro 0OMEHa B KIIETKE.
OnuchIBaTHATANIBIIHEPTETHUECKOTO
oOMeHa (MMOArOTOBUTEIbHBIM,
OECKUCTIOPOIHBIN, KUCTOPOAHBIN) U
CpPaBHUBATH UX MEXIY COOOM.
XapakTepru30BaThPEAKITUUTIIMKOIIN3A,
OpOKeHMsI, KJIETOYHOTO JIbIXaHHUSI.
YcTanaBnuBaTh B3aUMOCBSI3b MEXKITY
TJIMKOJIN30M,KJICTOYHBIMIBIXaHUEMH
cuHTe30M Mosiekyn ATO.
CocTaBnsAThYpaBHEHUSIOCHOBHBIX
ATANOB PHEPrETUIECKOTO OOMEHA

B KJICTKE.
PaccunThIBaTEIHEPTETUYECKYIO

3 PEKTUBHOCTD ITUKOJIN3A U
OMOJIOTUYECKOTO OKUCIICHUSI.
Ha3pIBaThMCXOHBICBEIIIECCTBRA,
KOHEUYHBICTIPOYKTHINYCIIOBUS
MIPOTEKaHUAPEAKIIMUIHEPTCTHUECKOTO
oOMeHa.
CpaBHHUBaThIHEPIETUYECKYIO
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3¢ (HEKTUBHOCTHOECKUCTIOPOTHOTOH
KHCIIOPOJTHOTO 3TANOB KOHEUHBIC
IPOAYKTHI M YCIIOBUS MTPOTEKAHUS
peaxIuii 3HePreTHIecKoro 0oOMeHa
AHEPreTUYEeCKOrooOMeHa

HrorouacoBnoreme 9
7 | Tema«Hacaencreennasimngpopmanusupeaan3anuseéBKICTKe»
7.1 | PeakuuumaTpu4HOTO 2 PeakunnmaTpuyHOrocuHTE3A. PackpeiBaTh conep:kaHue TEPMUHOB U
CHUHTE3A [ IpUHIUIIKOMILIEMEHTAPHOCTH TIOHSITUI: T€H, TCHETUYECKUN KOJ,

B PEaKIUAX MaTPUYHOTO CUHTE3A.
Peanuzanus HacaeCTBEHHOU
uH(popmanuu. [ 'eHeTHYeCKUINKO I, €ro
cBoiicTBa. Tpanckpunuus —
MarpuuHbii cuHte3 PHK. [Ipuaiumns:
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTb,
aHTUTNIAPAIJIETBHOCTb,
acUMMETpUIHOCTh. Co3pesarue
mampuunvixPHKesykapuomuueckou
knemxke. Hexooupyrowue PHK.
JlemoHCTpanuu

[Toptpert: H. K. Konb1os.
Tabmunbiucxemsl: «brocunres
Oenka», «I eHeTHYECKHUI KO

KOJIOH (TPHILIET), CTON-KOJIOHBI,
MaTpuila, MAaTPUYHBIA CUHTE3,
tpanckpunuusa, PHK-nomumepasa,
MIPOMOTOP, CIUIAUCUHT, UHTPOH, DK30H.
XapakTepu30BaTbpEAKIIMUMATPUIHOTO
CHUHTE3a,CBOMCTBAr€HETUYECKOTOKO/1A.
OnuchIBaTh TaNbl TPAHCKPUTILIUUA U
TPAHCIISALNY; yCTaHABIMBATh
B3aMMOCBSI3b MATPUUHBIX PEAKIINI

B KJIETKE; CXeMaTUYECKU U300paKaTh
MaTpUYHbIEPEAKIIMUTPAHCKPUTILITIH
TPAHCIIALINU.

Penrate Onosiornyeckue 3agayu Ha
ONPEAETIEHNUE MOCIEN0BATEIILHOCTH
Hykieotu0B/ IHKumMPHK mipumensis
3HAHUS O PEAKIUAX MATPUIHOTO

CHHTE3a,I'CHCTUYCCKOMKO/C,
MPUHOUIICKOMIINICMCHTAPHOCTH
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7.2 | Cuntesbenka TpaHcisinuys U €€ JTanbl. Y4dacTue PackpsiBaThCOIEp)KAHUETEPMUHOBH
tpancnopTHbix PHK B 6uocunTese TOHSATUM: TPAHCIISIIMS, aHTUKOJIOH,
Oenka.Y ciIoBUsIOMOCHHTE3A0€EIIKA. TPHK, amunoanun-tTPHK-cunTerasa
KonupoBanne aMmuHOKHCIOT. Posib (komaza),noaupudoocoMa(moarucoma).
pubocom B GmocuHTe3e OelKa. XapakTepu3oBaThCBONCTBA
JlemMoHCTpanumn T€HETUYECKOro KoJia.
Tabnuieincxemsl: «bruocuHTe3 OnuceIBaTh ATAIbl TPAHCIISIIIUN U
oenkay, «['eHeTHdeCcKui KOI» CXEMaTUYECKUU300paKaTbMaTpUUHbIC
PEAKLINM TPAHCIIALUH.
PemaTtsOnomornyeckue3agaun
HaompeneneHneanTuko1oHoBTPHK,
MOCJIEI0BATEILHOCTH aMUHOKHUCIIOT
BMOJIeKYyJieOelKa, IPUMEHSISI3HAHUS O
peaKIusIX MaTpUYHOTO CUHTE3a,
r€HETUYECKOMKO/IE, TPUHITUTIE
KOMILJIEMEHTAPHOCTH
7.3 | MexaHu3Mbl CogpemenHnvlienpedcmasieHus PackpbiBaThCOIEp)KAHUETEPMUHOBU
AKCITPECCUMTEHOB ocmpoeHuuzernos. Oprann3anus MOHSATUM: OTepaTop, OTEPOH,

IF€HOMAayIIPOKApUOTH IYKapHOT.
PerynsanusakTHBHOCTUTEHOB
yIpokapuot.l unorezaonepona

(d. Kako0, XK. Mano).
MonexynsapHvlieMexanusmvloKCnpeccuu
2enos y sykapuom. Ponv xpomamuna
spezynayuupabomsiceHos.Perynsuus
OOMEHHBIX MPOIIECCOB B KIIETKE.
Knerounsriiromeocras.

CTPYKTYPHBIC TS€HBI, TPOMOTOP,
perpeccop.
OnuchIBaTbCTPYKTYpyTeHOMA
MIPOKAPHOT; XapaKTepru30BaTh paboTy
WHIYIIHOETEHOTONPENPECCHOETEHOTO
OIepoHa.

BbIA€IATE CTPYKTYPHYIO
PETYJIATOPHBICYACTUTCHAIYKAPHOT.
CpaBHUBATHIIPOIIECCHIIKCIIPECCUT
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JleMoHCTpaLuu
TabauubsmcxeMbl: « BHOCHHTES
Oenkay, «I eHeTHUEeCKHUI KO

T'CHOB Y IPOKAPHOT U DYKAPUOT.
XapaKkTepru30BaThIUIIOTE3YOIEPOHA
(®. Kaxko0, XK. Mano).
OnuceIBaTbMEXaHU3MITO ISP KAHHSI
KJIETOYHOTOTOMEOCTa3a

7.4

OCHOBBIBUPYCOJIOTHH.
Nudopmanmronnas
ouosorus

Bupycri-Heki1eTouHbiePOPMBIKU3HU U

obsuratHele napa3utbl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB,
peTpoBHUpPYCOB, OakTepuodaros.
Kuznennwiii yuxn /{HK-cooepacawjux
supycoe, PHK-cooepaicawuxeupycos,
baxmepuoghacos. Obpamuast
MPAHCKpunyusi, pesepmasa,
unmezpasa.
BupycHsie3aboieBaHUsIUETIOBEKA,
J)KUBOTHBIX, pacTteHuil. CITN /I,
COVID-19, connanbubie U
MEIUIIMHCKHUE TPOOIEMBI.
buoungopmamuxa: unmeepayus u
ananuzoonvuuxmaccugos(«bigdatay)
CMPYKMYPHLIXOUOLOSUYECKUXOAHHDBIX .
Hanomexnonozuu 6 6uonocuu u
meouyune. [lpoepammupyemvie
@ynxyuu benxos. Cnocobvt docmasxu
JleKapcms.

JdemMoHcTpanuu

[Toptper:/I.1. MiBanOBCKMIA.

PackpsiBaTh conep:xkaHue TEPMUHOB U
MOHSATUI: BUPYC,BUPUOH,CEPAIICBUHA,
Karcuj, oOpaTHas TPAaHCKPUIIIHS,
pPETPOBUPYCHI, OaKkTepruodar, BUpycC
uMMyHoaeduimTa yenoseka (B1Y),
MPUPOHO-0YAroBbie HHPEKIIUH.
XapakTepu3oBaTh BUPYCHI,
peTpoBupychinbakTepuodarukax
BHYTPHUKJIETOUHBIX MMAPA3UTOB
MPOKApHOT U IYKAPUOT.
N3naraTbrunoTe3p3BOIIOLUOHHOTO
MIPOUCXOXKICHUS BUPYCOB.
OnucpIBaTbMEXaHU3MB3aUMO/ICUCTBUS
BHUpYCa U KJIETKU, HHPEKIIMOHHBIN
BUPYCHBIH ITPOLIECC.
XapakTepu30BaTb MEXaHU3MBbI
BEPTUKAIBHOMUTOPU30HTAJILHOU
nepeaadr BUPYCOB; 3a00JICBAHMUS
’KUBOTHBIXUPACTEHU,BbI3bIBACMBIC
BHUpYyCamH.
HasbiBaThbBUpYCHBIE3a00JIEBAHNUS,
BCTpEYAIOUIUECTYyYETOBEKA: TPHUIIII,

65




denepanpHaspadougasporpammalbronorus. 1 0—1 1kmaccr(yriryOnEéHHBIYpPOBEHB )

Tabmuupmcxemsl: «I eHeTHUECKUI
Ko, «Bupycem»,«baktepuodarm.
IIpakTnueckas padora
«Co31aHNEMOACTTUBUPYCA»

KJICIIEBOMIHIIC(PAIIUT,TeTIATHUT,
COVID-19, CII1 .
CoOmroaTbpaBuIanoBeCHUS
BOKpYXaIOIICHIPUpoIHOKCpeie, MeP
PO IITAKTUKY PacIpOCTPaHEHUS
BHUPYCHBIX 3a00JICBaHMM (B TOM YHCIIC
BUY-undeximn)

Hroro

qaCOBIIOTEMC

9

TeMa«ZKN3HEeHHBIHIUKIKICTKI)

8.1

JKU3HEHHBINIINKIT
KJIETKU

1

Ki1eTOUHBIA KK, ETONEpUOAbIN
perynsinusa. Uarepdasza u Mutos.
Oco0EeHHOCTH TTPOIIECCOB,
MPOTEKAIIUX B HHTEp(dase.
IToaroToBKaKIETKUKACICHHUIO.
[IpecunTeTnyeckuii
(MOCTMUTOTUYECKHUI ),CHHTETUYECKU I
Y MIOCTCUHTETUYECKU I
(MpeMHUTOTUYECKUN )TEPUOTBI
uHTEp(Pa3bI.

JlemoHCTpanuu
TabauubMcxeMbl: « KN3HEHHBIAITUKIT
KJIEeTKN», « MUTO3»

PackpsiBaTh cozepkaHue TEPMUHOB U
MOHSATUN : KJIIETOYHBINITUKIL, UHTEpPa3a.
IlepeuncnsaTh NEPUOABI JKUZHEHHOTO
LHUKJIAa KJIETKU U XapaKTEPU30BaTh
MIPOTEKAOIUEBHUXITPOLIECCHI

8.2

MarpuuHbICUHTES
JIHK. Xpomocomsl

Marpuunsiiicuare3/ JHK—
permkanus. [ [pyHIMnBIpeIINKanum
JHK: xoMmieMeHTapHOCTb,
ITOJTYKOHCEPBATUBHBIN CUHTES,
aHTUIIAPAILIENBHOCTh. MEXaHn3M

PackpsiBaTh copiepskaHue TEPMUHOB U
MOHATHN: peTUIHKaUsI(peyITuKaIus),
KOMILIEMEHTAPHOCT,
aHTUTIAPAILIEIBHOCTb,
JAHK-nonmmmepasa,renomepa,
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permukanuu JJTHK. Xpomocomsl.
Crpoenue xpomocoM. Tenomepsl U
TeroMmepasza. XpOMOCOMHBINH HAOOp
KJIETKU—KapUOTHIL. JJUTITIONTHBIN U
raruiouHbIM HAOOPbI XPOMOCOM.
['omonornunsiexpoMocomsl.IlosioBbIE
XPOMOCOMBL.

JleMoOHCTpaLun
Tabnuibiucxembl: « K1u3HEHHBIMITIKIT
KJIETKN», « CTPOCHUE XPOMOCOMY,
«Permukanms JIHK».
O0opyaoBaHme:CBETOBOMMUKPOCKOIT,
MUKpomnpenapaTsl: «KMUTO3 B KJIETKaxX
KOpELIKA JIYKa».
JlaGoparopnasipabora
«3y4eHnexpoMoCOMHAroTOBbIX
MUKpOIIpenapaTax»

pPEIUIMKAIIMOHHAs BUJIKA, XPOMOCOMA,
XPOMOCOMHBIN Ha0OP, HYKJIEOCOMBI,
CECTPUHCKUEXPOMATHU/IBI, IIECHTPOMEDA,
KapUOTHIL,MaIUIOW THBIMU JUTLIO W THBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, TTOJIOBBIE XPOMOCOMBI.
XapakTepu30BaTbCTPOCHUEXPOMOCOM,
KapUOTUIIOB OPTraHU3MOB.
[lepeuncasaTbIPUHITUTIBIPETUIMKALIUH
JIHK 1 naBaTh UM coaepxKaTelibHyIO
XapaKTEPUCTHKY.
OnuceIBaTbMEXaHU3MPEIUIUKAIN
JIHK.
CxeMatnueckun3o0OpaxaTbCTPOCHUE
MeTadazHON XPOMOCOMBI.
PaznmnuarsxpoMocoMBbl
HaMUKpoIpenapaTaxu
MUKpodoTorpadusix

8.3

JleneHneKJIeTKI—
MHTO3

Henenue kietku — MuTo3. Ctaguu
MHTO3a U MPOUCXOSIINE B HUX
npoueccsl. TuneiMurosza.Kapuokunes u
MATOKUHE3. brosornyeckoe 3HaUCHHE
MHTO3A.

JlemoHCTpauuu
Ta0nuupicxembl: «  KN3HEHHBIAIINKIT
KIIETKN», «CTPOCHUE XPOMOCOMY,
«Pemmukanus JIHK»,«Mutosy.

PackppIBaThCcOIEpIKaHUETEPMUHOBU
MOHSATUI:MUTO3,ITpodaza,MeTadasa,
anadasa, Tenodasa, KApUOKUHE3,
IIUTOKWHE3, BEPETCHO JICTICHNUS,
MeTadazHasIacTUHKA,00p03/a
JICIICHUS.

[lepeuncnsaTh MocIea0BaTEILHOCTh
CTaJInii MUTO3a U OTHCHIBATh
MIPOUCX O ISIIIUEHAHUXITPOIIECCHI.
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O0opyaoBaHme:CBETOBOMMUKPOCKOIT,
MUKponpenaparsl: «MHUTO3 B KIETKaxX
KOPEIIKa JIyKa).
JlabopaTopHasipabora
«Habmroienre MuTO3a B KJIeTKax
KOHYMKAKOpEIIKATyKa(HAroTOBBIX

CpaBHUBATHOCOOCHHOCTUNIPOTEKAHUS
MHUTO3a B PACTUTEIBHBIX U JKUBOTHBIX
KJICTKaX.
OO0BICHATHEONOIOTMIECKUUCMBICIT
MHTO3A.

Pa3znuyarbcTaguuMuTo3a

MUKpOTIperapaTax)» HaMHKpoOTpernapaTaxu
MUKpodoTorpadusx
8.4 | Perymsaius 1 Perymnsiius MUTOTHYECKOTO UK PackpriBaTbCcoepKaHUIETEPMUHOBH

YKU3HCHHOTOITMKJIA kietku. [ IporpaMMmupyemMaskieTodHasl | TOHSATHI: allonTo3, mpoaudeparus,

KJIETOK rudeIb — aroITo3. mudpepeHnpoBKa.
Kierounoes1po,XxpoMOCOMBI, XapakTepu30oBaTh PETYIISAIIUIO
(GbyHKIIMOHAIbHAS T€HOMHUKA. MHUTOTHYECKOTO ITUKJIA KICTKH.
Mexanuzmvl nporugepayuu, OOBICHATHONOJIOTHUECKUICMBICIT
oughghepenyuposku,cmapenusaueubeny | 3aporpaMMUPOBAHHONKICTOYHOM
knemox. «L{ugpposas knemra» — rudeNu — arnornro3a.
ouourpopmamuueckue mooenu VY cTaHaBIMBAaThB3aUMOCBSII3bMEKTY
DYHKYUOHUPOBAHUSL KTIeMKUL. TrOMEOCTa30M KJIETOK U UX THOEIbIO
JleMoOHCTpaLun
Ta0muupicxembl: « KN3HEeHHBIAIINKIT
KIEeTKH», «CTPOCHHE XPOMOCOM,
«Permmkanusa JIHK» «Muto3»

HroroyacoBnoreme 6
9 | Tema«CTPOEHUEN®YHKIUNOPT AHU3MOB»
9.1 | Opranu3MKaKeIMHOEC 1 buonorudeckoepasnoodpasue PackpriBaTbCcOepKAHUETEPMUHOBHU
1esoe opranu3MoB. OTHOKJIETOYHBIE, MOHSTUI: OpTaHU3M,0pPTaH,0pTaHeI b,

KOJIOHUAJIBHBIC,MHOT'OKJICTOYHBIC

CUCTEMA OpPraHoOB, allliapar,
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OpPTraHU3MBI.
Oco0eHHOCTUCTPOEHUSU
YKU3HEIEATEIbHOCTH OJTHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu,
OJIHOKJIETOYHBIE TPUOBIL,
OJTHOKJIECTOYHBIE BOJIOPOCIH, IpyTHe
npoTUcThl. KONIOHNaIbHBIEOPTaHU3MBI.
B3anMoCBsA3p9aCTENMHOT OKIIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMBI
opraHoB. OpraHu3M Kak €JUHOE LIEJIOe.
I'omeocras.

JleMoOHCTpaLun

Tabaunpincxembl: «OAHOKIETOYHBIE
BOZOpOCIIN», K MHOTOKJIETOYHBIE
BOZOpOCIINY, «bakTepuny,
«IIpocreiimme»,«OpraHbIIBETKOBBIX
pacteHunit», «CUCTEMBI OPraHOB
MO3BOHOYHBIX )KUBOTHBIX),
«BHYTpEeHHEECTPOCHUEHACEKOMBIX ).
OobopynoBaHme: CBETOBOM
MUKPOCKOIT; MUKpPOITpenapaThbl
OJIHOKJIETOYHBIX OPraHU3MOB;KUBbIE
AK3EMIUISIPbl KOMHATHBIX PACTEHU;
repOapurpacTeHUIPa3HBIX

OTJIEJIOB; BJIAXKHBICTIPENAPaThl ’KUBOTHBIX|

(GyHKIIMOHATBHAsICUCTEMA,[OMEOCTa3.

[lepeuncnsaTh CTPyKTYpHO-
($yHKIMOHATBEHBIC YaCTH
OJTHOKJIETOYHBIX, KOJIOHUAIbHBIX,
MHOTOKJICTOYHBIX U MHOTOTKaHEBBIX
OpraHU3MOB.

XapakTepu3oBaTh 0COOEHHOCTH
CTPOCHHMSI U KUZHEACSITEIbHOCTU
OJTHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHUAJIbHBIX,MHOTOKJIETOYHBIXH
MHOTOTKaHEBBIX OPT'aHU3MOB.
CpaBHuBaTh MeX1y cOO0M
OJIHOKJIETOYHbIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIEUMHOTOTKAHEBHIE
OpTraHu3MBI
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9.2 | TkanupacTeHuii TxanupacteHuid. TUNIBIPACTUTEIBHBIX PackpriBaTbCconepKaHUETEPMUHOBHU
TKaHel:00pa30BaTeIbHAS, TIOKPOBHAS, MOHSATUI: TKaHb,3THIEPMUC,TPOOKA,
IIPOBOAAIIAS, OCHOBHAS, KOpKa,1y0,JpeBeCHHa, IPEBECUHHBIE
MexaHnudeckas. OcoOeHHOCTH BOJIOKHA, JTyOsIHbIE BOJIOKHA, COCY/IbI,
CTpOEHUS, (PYHKIIMINUPACTIONOKEHUS KaMEHHUCTHIE KIIETKHU.
TKaHEW B OpraHax pacTeHUM. XapakTepu30BaTh TUIIBI PACTUTEIBHBIX
JlemoHCTpanuu TKaHeW: oOpa3oBaTeibHas, TOKPOBHASI,
TabauubIMCcXeMBI: [IPOBOJIAIIAS,0CHOBHAS,MEXaHUYECKAS;
«Tkanu pacrennin», «Oprassl NEPEUUCIATHOCOOEHHOCTUUXCTPOECHHUS U
LBETKOBBIXpacTeHU»,«KopHeBbIE BBITIOJTHSIEMbIE (DYHKIIUU
cucteMbl», «CTpoeHHe cTe0s»,
«CTpoeHue TMCTOBOM IIIACTUHKN.
ObopyaoBaHme: )KUBBIE FIK3EMIUISPHI
KOMHATHBIX PaCTE€HUN; CBETOBOMN
MHKPOCKOT; MUKPOITPEapaThITKAHEH.
JlaGopaTopHnasi padora
«3yueHneTkaHenpacTEHUI»

9.3 | TkaHMKMBOTHBIXH TKaHU )XMBOTHBIX U YEJIO0BEKa. THIIBI PackpbIBaTbCOIEpKAHUETEPMUHOBU

YeJI0BEKa JKUBOTHBIX TKaHEM: SIIUTEINaIbHAs, TOHSITUM: SIIUTEIINM, CEKPET,

COCAMHHUTCIIbHAA, MbIIIICYHAA , HCPpBHA.

OcobeHHoctu cTpoeHust, GyHKIUN U
pacmoIOKEHUsl TKAHEN B OpraHax
KUBOTHBIX U YEJIOBEKA.
JlemoHCTpanuu

Tabmuibl u cxembl: «Tkanu
’KMBOTHBIX»,«CKeJIeTYeTI0BEKay,
«[TummeBapuTenpHAsICUCTEMAY,

MBILIEYHBIEBOJIOKHA,HEUPOH,
HEUPOIJIHS.
XapakTepu30BaTbTKAHUKUBOTHBIXU
YeJI0BEKa: dIUTEIAIbHA,
COCMHUTEIbHAS, MbIIICYHAsl, HEPBHAS;
NEPEYUCTITHOCOOEHHOCTUUXCTPOCHUS U
BBITNIOJIHSIEMbIE (DYHKIIUU
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«KpoBeHocHascucremay,
«/IprxaTenpHasgcucteMar,«HepBHas
cucrteMay, «Koxay, «MpllieuHas
CUCTEMAY.
O6opyaoBaHme:CBETOBOMMHUKPOCKOIT,
MHKpPONpEnapaTsl TKaHEH.
JlaGoparopHasipabora
«M3y4eHneTKaHEe)KUBOTHBIX»

9.4

Opranbl.Cuctemsl
OpraHoB

Opransl. BeretatnuBHabien
r€HEepPaTUBHBICOPTaHbIPACTCHUH.
OpraHbl ¥ CHCTEMBI OPTAaHOB
JKUBOTHBIXHUYETOBEKA. DYHKIINHN
OpPraHoB U CUCTEM OPTaHOB.
JleMoOHCTpaLun

Tabmuitel 1 cxembl: «OpraHbl
LIBETKOBBIXpacTeHHI»,«KopHEBbIE
cuctembl», «CTpoeHue cTedsy,
«CTpOEHUETNCTOBOUIIIIACTUHKIY,
«CkemeTueoBeKa,
«ITumeBapurenpHasicucTeMay,
«KpoBeHOCHasicucTeMay,
«/lpIxaTenpHasICUCTEMAY,
«BeiaenurensHascucremay,«HepBHas
CHUCTEMay, « DHJOKPUHHAS CUCTEMAY.
O6opynoBaHMe: KUBBICIKIEMILISIPbI
KOMHATHBIX PACTeHHI; TepOapuu
PAaCTEHUMPAZHBIXOTIAEIOB;CKEIIEThI

PackpeiBaTh conep:kaHue TEPMUHOB U
HOHSITUNA: OpraH, KOPEHb, MOOET,
LBETOK, IO 1,CEMS, II0JIOBBIEIKEIIE3HIL,
II0JIOBBIE IIPOTOKH, KOITYJIATUBHBIC
OpPraHbl,CUCTEMBIOPTaHOB.
XapakTepu30BaTbBET€TATUBHbBICH
reHEpaTUBHbBIE OPTaHbl PACTECHU,
COMAaTUYECKUE U PEryJIITOPHBIC OPTraHbl
’KMBOTHBIX; IEPEUUCIIATh OCOOEHHOCTH
UXCTPOEHUSMBBITIOIHIEMbIEQYHKIUY.
YcraHaBauBaTh B3aUMOCBSI3U MEXKIY
CTPOEHUEM OPTraHOB U UX (PYHKIUSIMHU.
Paznuuars BUIBI TKAHEH, OpraHbl U
CUCTEMBI OPraHOB, B TOM YKCIIE
YeJI0BEKa, Ha MUKpOIIpenaparax,
BJIQKHBIXIIpeniapaTax,repoapusxu
MuKpodoTorpadusx, Tadaunax,
MOJENIAX U MyJISKaxX
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MMO3BOHOYHBIX; KOJUICKIIUU
0€CIO3BOHOYHBIX’)KMBOTHBIX ; BJIAKHBIC
npenapaThl >)KUBOTHBIX, CKEJIET
YeJI0BEKa.

JlaGopaTtopnasipabora
«3y4eHneopraHoBIBETKOBOTO
pacTeHus»

9.5

Omnoparena
OpPraHU3MOB

Omnoparemnaoprann3moB.Kapkac
pacteHuid. CKeNeThI0JHOKIETOUYHBIX U
MHOTOKJIETOYHBIX )KHBOTHBIX.
Hapy:XHbIi1 1 BHyTpEHHUM CKEJIET.
CTpOECHUENTUIIBICOEAMHEHUSKOCTEN.
JemoHCcTpanuu

Tabauue! u cxembl: «CTpoeHue
cte0ms», «CTpoeHue JTUCTOBOM
MIACTUHKI»,« CKEIeTUETOBEKA.
Oo6opynoBaHme: CKeIEThI
MO3BOHOYHBIX; BJIQ)KHBICTIPENapaThl
YKUBOTHBIX; CKEJIET YEJIOBEKa;
PAKOBHHBI MOJITFOCKOB; KOJJIEKIIUH
HACEKOMBIX, UTTIOKOKUX

PackpbiBaTh copepkaHue TEPMUHOB U
HNOHSTUI:OOPHBIECUCTEMBL,00010YKH
KJIETKH,pUOPUILIBL, KApKaC,HAPYKHBIN
CKeJIET (XUTUHOBBIN MTOKPOB),
TUAPOCTATHYECKUUCKETIET,BHY TPEHHHAM
CKEJIeT, KOCTH (JUTMHHbIE, KOPOTKHE,
TJIOCKKUE), COEIMHEHUS KOCTEH,
HETO/IBUXKHBIE (IIBBI),
MOJIYIIO/IBM>KHBIE, TIOJIBUKHBIE
(cycTaBsl), OTIEIBI CKEIETa
MO3BOHOYHBIX KUBOTHBIX: U€peIl,
OCEBOMCKENET(IMMO3BOHOYHUK, TPy AHAS
KJIETKa, XOp/1a), 0sica KOHEYHOCTEM,
CBOOO/THBIE KOHEYHOCTH.
OnuceIBaTbHAPYKHBITUBHY TPEHHUIA
CKEJIETBIKUBOTHBIX,CTPOCHUEUTHUIIBI
COEIMHEHUS KOCTEMN.

VY cTaHaBIMBATHB3aUMOCBSI3UMEKITY
CTPOEHUEM OTIOPHBIX CUCTEM U UX
GyHKUMSIMUBOPTraHU3ME.
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CpaBHUBATHCTPOCHUEOTIOPHBIXCUCTEM

PACTEHUNUKUBOTHBIX
9.6 | JIBmwkenue JIBr>keHue opraHu3MoB. JIBuxeHue PackpbiBaThCcOIEp)KaHUETEPMUHOBU
OpPraHU3MOB OJIHOKJIETOYHBIX OPTaHU3MOB: MOHSTUH: ABUKEHUE, IBUTATEIbHBIC
aME00UTHOE,)KTYTUKOBOE,PECHUYHOE. | OPTaHEeIUIbl, TIBUYKEHUE MTPOCTEUILINX
JIBr>KeHME MHOTOKJIETOUHBIX (amEOomMIHOE, KTYTUKOBOE,
pacTEeHUN: TPONTM3MBIMHACTHH. PECHUYHOE), IBUKECHUEPACTCHUIM
JIBMKeHe MHOTOKJICTOYHBIX (TpONU3MBI,HACTUH ),MBILIICYHBIE
YKUBOTHBIX U YEJIOBEKA: MBIIIICYHAS CHUCTEMBI(COKPATUTEIHLHBICBOJIOKOHIIA,
cucrema.Peduiexc. CKeIeTHBIEMBIIIIIBL | KOKHO-MYCKYJIbHLIMMEIIOK,CKEIETHAS
U uX pabora. MYCKyJIaTypa), CKeJIeTHAsI MBIIIIA
JleMoHCTpanun (MBIIIEYHOE BOJIOKHO, MUO(DHUOpHUILIA),
Tabmunbcxembl: « O THOKIECTOYHBIC BBICIIIMEIBUTATEIILHBICIICHTPHI,padoTa
BOJIOpOoCnY, «lIpoctenmmey, MBIIIII (JIBUTATENIbHAs, COMaTHYeCcKas),
«CTpOoeHUEeMBITIIBDY,« MbITIIeUHAS MBIIIEYHOE YTOMJICHHE.
CUCTEMaY XapakTepru30BaTh BUIBI JBHKECHUS
OJIHOKJIETOUHBIXMHOTOKJIETOUHBIX
OpPTaHU3MOB.
OnuChIBaTHCKEIIETHBICMBITIITBIMUX
pabory.
VY cTaHaBNIMBAaThB3aUMOCBSI3bMEKTY
CTPOEHHEM OTIOPHBIX CHUCTEM U
TBKEHUSIMUOPTAHU3MOB
9.7 | [luraHMEOPTraHN3MOB [Tutanue opranusmos. [lormomnenue PackppiBaThCcoiepiKaHUETEPMUHOBU

BO/IbI, YTJICKHCIIOTO Ta3a U
MHHEPATbHBIXBENIECTBPACTCHUSIMH.
I luTaHne XMBOTHBIX.

TIOHSITUI: MUTAHKUE, TUIIIEBAPEHNUE,
MUIIEBAPUTENBHBIEBAKY 0N, KUIIEYHAS
MOJIOCTh,TUIIIEBAPUTEIILHASI TPYOKa,
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BHYTpHNIOIOCTHOEUBHYTPUKIIETOYHOE
nuieBapenue. Iluranre no3BOHOYHBIX
KUBOTHBIX. OTIEBI
MALIEBAPUTENBHOTO TPAKTA.
[InmeBapuTEIbHBICKEIE3bI.
[InmeBapuTenbHAICUCTEMAYEIOBEKA.
JlemoHCTpanuu

TabauIbIMCXEMBI:
«Ku1euyHononocTHeiey,
«IIumeBapurenbHascucreman,«Cxema
IIATAHUS PACTEHUI.

OobopyaoBaHme: )KUBBIEIK3EMILIAPHI
KOMHATHBIXPAaCTEHUI;000py10BaHNE
JUISL IEMOHCTpALMU [IOYBEHHOI'O U
BO3JYIIHOI'O MMUTaHUsI PACTEHU,
pacIierieHust Kpaxmaia 1 0eJTKOoB
nojaieicTBeMpEepPMEHTOB

MUIIEBAPUTEIBHBINA TPAKT,
MTUIICBAPUTEITHHBICKEIIC3HI,
MUTIEBAPUTEITHHBIC COKH.
XapakTepu30BaThIIUTAHUEC)KMBOTHBIX
BHYTPHIIOJIOCTHOCUBHYTPUKIIETOUHOE
MUIIEeBapeHue.
PaznnuateHan3o0paxeHusx(cxemax,
Ta0JIUIaX, MYJISDKAX) OTIAEIbI
MUTIEBAPUTEIIBHOTOTPAKTAH
MUIIEBAPUTEIBHYIOCHCTEMYUYEIOBEKA.
YcTanaBIuBaTh B3aUMOCBSI3U MEKTY
CTPOCHHEM OPTaHOB MMUIIICBAPEHUS

9.8

JIpIxaHneopraHn3MoB

Jlpixanue opranu3MoB. JIprxanue
pacteHui. /[pIxaHre >KMBOTHBIX.
Juddy3usrazoBuepe3noBEepXHOCTh
KieTku. KoKHOe JIbIxaHue.
JlpixaTenpHasmoBepxHocTh. X KabepHoe
U 1EroyHoe Abixanue. [[prxanue
MO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA.
DBOJIIOIIMOHHOEYCIIO)KHEHUECTPOCHUS
JETKUX MMO3BOHOYHBIX )KUBOTHBIX.
JIpIXaTeapHasCUCTEMAUeIIOBEKA.

PackprwiBaTh conepxaHre TEpPMUHOB U
MOHSATUH: IbIXaHue, Tuh Qy31si,KO)KHOE
JIbIXaHWE€, OpraHbl JbIXaHus,
JBIXaTeJIbHBICABMIKCHH S, IbIXaTCILHBIN
LEHTP, JETOYHbIE 00BEMBI, KU3ZHEHHAS
€MKOCTb JIETKUX.
XapakTepu30BaThIbIXaHUEPACTCHUM;
JIBIXaHUE KUBOTHBIX M YEJIOBEKA.
OnucrIBaThABOJIIOIIMOHHOE
YCII0KHEHUECTPOECHUSIIIETKUX
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MexaHU3MBEHTUISIUWIIETKUXYTITULL U
MJIEKONUTarOMuUX. Perymsmus
nbIxaHus. JlpixaTeabHbie 00bEMBI.
JleMoOHCTpaLuu
Tabauubmcxemsl: «JlpixaTenbHas
CUCTEMAY.
OO6opynoBanme:o00py0BaHME
JUTSL IEMOHCTpPAIMH OIBITOB
MOU3MEPEHUI0KU3HEHHOMEMKOCTH
JErKUX,MEXaHU3MA/IbIXaTEIbHBIX
JBIDKEHUN

IMO3BOHOYHBIXKUBOTHEIX.
PaznnyaTprHan3o0pakeHusX(cxemax,
TabIuIax, MyJIsbKax) JbIXaTeIbHYIO
CHUCTEMY YeJIOBEKa.

OnuceIBaTh MEXaHU3M BEHTUIISIIUHA
JETKUX y OTUIL U MIIEKOITUTAIOIINX.
VY craHaBIMBAaTHB3aMMOCBSI3UMEKTY
CTPOCHHEM OPTaHOB JIBIXaHUS U UX
(GYHKITUSIMH B OpTaHU3ME

9.9

TpaHcnopTBelIeCTB
Yy OPTaHU3MOB

TpaHcHOpT BEIIECTB Y OPTaHU3MOB.
TpaHCHIOPTHBIE CUCTEMBI PACTEHUM.
TpaHCTIOPT BEUIECTB Y )KUBOTHBIX.
KpoBeHocHas cuctema u €€ opraHsl.
KpoBeHocHast cucteMa m03BOHOYHBIX
JKUBOTHBIX M yenoBeka. Cepaile,
KPOBEHOCHBIECOCY IBINKPOBb. Kpyru
KpOBOOOpaIeHHs. DBOIIOIUOHHbIE
YCJIOKHEHUSI CTPOCHUSI KPOBEHOCHOM
CUCTEMBbI [T03BOHOYHBIX )KUBOTHBIX.
PaGoTtacepaaneéperynsmnus.
JlemoHCTpanuu

Tabmuiibl 1 cxembl: «OpraHb
[IBETKOBBIXpacTeHU»,«KopHeBbIe
cuctembl», «CTpoeHne cTels»,
«CTpOEHUETNCTOBOUIIIIACTUHKI,

PackppIBaThCcOEpI)KaHUETEPMUHOBU
MOHSITUI: TPAHCIIOPT BEILECTB,
TPAHCTIOPT y paCTEHU, KPOBEHOCHAS
CUCTEMA KMBOTHBIX, KPOBb, IJIa3Ma,
(hopMEHHBIE JIEMEHTHI,
KpOBOOOpaIieHue, Kpyru
KpOBOOOpAIICHUS, CePACYHBIN UK,
mumdooOparnienue, mumda,
TUM(paTUIECKUECOCYIbI,
TUM(paTUYECKUEY3ITbI, BHY TPECHHSISI
cpela opraHu3Mma.
XapakTepru30BaThTPAHCIIOPTBEIIICCTB
y pacTeHU U OECIIO3BOHOYHBIX
KUBOTHBIX.
OnuchIBaTHKPOBEHOCHYIOCUCTEMY
’KUBOTHBIXUYEIIOBEKA.
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((KpOBCHOCHaﬂCI/ICTeMa»,
((KpOBGHOCHBICCI/ICTGMBIHOSBOHO"IHI)IX
KHUBOTHBIX»

Pa3znuuateHan3o0paxeHusx(cxemax,
TabnuIax, MyJisKax) KpOBEHOCHYIO U
TUMpaTHIECKYIO CUCTEMY YelIOBEKa.
YcraHaBIMBaTh B3aMMOCBSI3U

MEXIy CTPOCHHEM OPIraHOB
KpPOBOOOpaIeHUANUX QyHKIUSIMU

B OpraHu3Me

9.10

Brinenenuey
OpPraHu3MOB

Beinenenneyoprann3moB.Beiienenne y
pacTeHuil. Beiaenenue y )KUBOTHBIX.
CokpatutenbHble Bakyoiau. Oprassl
BbIIeNIeHNS. PUIIbTpaLIMsl, CEKPELHs U
oOpaTHOE BCAaChIBAHUEKAK MEXAHU3MBbI
paboThl OpraHoB BoieneHUs. CBsI3b
MIOJIOCTH T€JIa C KPOBEHOCHOM U
BBIJICJIUTEIILHON CUCTEMAaMU.
BriieneHneyno3BOHOUHBIX KUBOTHBIX U
yenoseka. [louku. Ctpoenue n
byHKIMOHUPOBaHUE HEPPOHA.
O6pa3zoBaHMEMOYNYUYETIOBEKA.
JlemoHCcTpanuu

TabnuupincxeMbl: «BeineanrensHas
CUCTEMa»

PackpbiBaThcoIepsKaHUETEPMUHOBU
MOHSATUM: BBIICJIICHUE, TyTTallUSI,
JIUCTOIIA]l,COKPATUTEIbHBIEBAKYOJIH,
W3BUTHIE KaHAJIBIIbI, 3BE31UATHIC
KJIETKH, BBIJICIUTEIbHBIE TPYOOUKH,
MaJIbITUTUEBBI COCY/IbI, TOYKH,
MOYETOYHUK, MOYECBOMU ITy3bIPh,
He(poH, Moya.
XapakTepu30BaThIIPOLIECCBBIACICHUS
Yy PaCTCHUH U )KUBOTHBIX.
PaznuuateHanzo0paxxeHusx(cxemax,
Ta0IHUIaX,MYJISIKAX )BBLACIUTETLHY IO
CUCTEMY YEJIOBEKA.

OnuchIBaTh MEXaHU3M
byHKIMOHUPOBaHUSHE(DPOHA;TTPOIIECC
00pa3oBaHUs MOYH.

YcTaHaBnMBaTh B3aMMOCBSI3U

MEXK]Ty CTPOCHHEM OPraHOB
BBIJICIICHUSIMMX PYHKITUSMUA

B OpraHu3Me
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9.11 | 3ammTayopraHu3MoB 3anuTayopranu3MoB. 3amTa PackpbiBaTh CoJiepKaHUETEPMUHOBHU
YOJHOKJIETOUYHBIXOPTaHU3MOB.CIIOpBl | TTOHSATHI:KATCYJ1a,3HI0CIIOPa, [IACTA,
OaKTepui ¥ LUCTHI IPOCTEHIINX. KyTUKYJIa, CPEACTBA TACCUBHOU
3anMTayMHOTOKJIETOUYHBIXPACTEHU . 3alUThl, CPEACTBA XUMUUECKOU
Kyrtukyna. CpeacTsa macCUBHOM U 3aIUThI, KOKHBIEC IOKPOBBI,
XUMHUYECKOU 3a1UThl. OUTOHIINIBI. UMMYHUTET,MMMYHHAsICUCTEMA,
3ammTa y MHOTOKJIETOYHBIX AHTUTEH, aHTUTEJIO.
KUBOTHBIX. [TOKpOBBI U UX XapakTepu30BaThBU/IbI3AIIUTHI
MIPOU3BO/IHBIE. 3aIIIUTAOPTaHU3MA YOJTHOKJIETOUHBIXUMHOTOKJIETOUHBIX
ot Oosie3Heil. IMmmyHHas cuctema OPTraHU3MOB.
yenoBeka. KieTouHbIuryMopaibHbIi OnuceIBaTh CTPOCHUE KOKHBIX
MMMYHHTET. BpoKIEHHBIN U MMOKPOBOB U UX MPOU3BO/IHBIX.
MPUOOPETEHHBIN crienuduaecKuit PaznuyaThHan3oOpaxkeHusx(cxemax,
UMMYHUTET. Teopust KIIOHAIBHO- TabnuIax, MyJIsKax) OpraHbl
cenektuBHOronmmyHnurera(l1.9pnux, MMMYHHOI CHCTEMbI YEJIOBEKA.
®.M. bepuer, C. Tonerasa). Y cTaHaBIMBATHB3aUMOCBI3UMEK Y
BocnanuTenbHplEOTBETBIOPIaHU3MOB. | CTPOCHUEM OPraHOB 3aLIUTHI U UX
PonbBpoKAEHHOTOUMMYHUTETA (GYHKIIUSAMHU B OpTaHU3ME
BPa3BUTUUCUCTEMHBIX3a00JI€BaHUA.
JlemoHCTpanuu
TabnumpimcxeMsl: «Koxay,
«Ummynuter»,«CTpoeHunecTeOs,
«CTpOEHUETNCTOBOUIIIIACTUHKI

9.12 | PaznmpaxumMocCTh PaznpaxxumocTteuperynsuus PackpsiBaTh coziepkaHuE TEPMUHOB U

U PEryJIsiius
Yy OpraHu3MOB

yopranusmoB.Pa3npaxumMocTb
YOJAHOKJIETOUHBIXOPTAHU3MOB.
Takcucel.Pa3npaxuMoCcTbUpEryIsanus

MOHATHH : pa3IPaKUMOCTb, PET YIS,
TaKCHCHI, POCTOBBIC BEIIECTBA
(ayKCHHBI),HEpBHASICUCTEMA,
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ypacTteHuid. PocTOBbIEBENIECTBANMIX
3HAYCHHE.

HepBHas cuctema u pediexkropHas
peryisuus y ;kuBoTHbIX. HepBHas
CUCTEMaUEEOTIEIbL. DBOIIOLMOHHOE
YCJIOKHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI Y )KMBOTHBIX. OTIETIBI
T'OJIOBHOI'O MO3ra II0O3BOHOYHBIX
KUBOTHBIX.PeduiexkcupedexkropHas
nyra. be3yCcioBHbBIE U YCIIOBHBIE
pedeKchl.

['ymopanpHas perysnus u
SHJOKPHHHAS CUCTEMA )KMBOTHBIX U
yesnoBeKa. JKenesbl SHIOKPUHHOU
CUCTEMBI U UX TOPMOHBI. [lericTBue
rOpMOHOB. B3auMOCBs3b HEpBHOU U
SHAOKpPUHHOKcHCTEM.] nnoranamo-
runodu3apHasi CuCTeMa.

JleMoOHCTpaLun
IToprper: U. I1. [TaBnos.

Tabauue! u cxembl: «CTpoeHue
ruapbD, «CTpOEHUEIITIAHAPUIY,
«BHYTpeHHEECTPOCHHUEI0KIEBOTO
yepBs», «HepBHas cucrema puioy,
«HepBHascucTeMaArymKkmy»,
«HepBnascucrema
npecMbIKarIuxcsa»,«HepBHas

pedaexkTopHas peryasnus, pedaekc,
peduekTopHas 1yra, NepeaHui MO3r,
IIPOMEKYTOUHBIIMO3T,CPEHUINMO3T,
MO3K€4O0K, IIPOJOJITOBATHIA MO3T,
BEreTaTUBHAsI HEPBHASI CHCTEMA,
IYMOpPaJIbHASI PEryJIsLnsl, TOPMOHBI,
SHAOKPHHHASICUCTEMA,TUITOTATaMO-
runogusapHasi CUCTEMA.
XapakTepu30BaTbpas3IpaKuMOCThb

Yy OJTHOKJIETOYHBIX OPraHNU3MOB H
pedIIeKTOPHYIO PETyISIIUI0
Y>KHBOTHBIX.

Pa3znnuate Ha n300pakeHusIX (cxemax,
TabJINAX,MYJISKaX )HEPBHYIOCUCTEMY U
e€ OTIeNbl; OT/AEIbI TOJIOBHOIO MO3Tra
ITO3BOHOYHBIX )KUBOTHBIX.
OnuceIBaTEryMOPaJIbHYIOPETYJISLIMIO
Y )KMBOTHBIX.
PaznuuatbHan3o0paxeHusx(cxemax,
TabJIMIaX, MyJIsSKaxX) YHIOKPUHHYIO
CUCTEMY JKUBOTHBIX U YEJIOBEKA.
HasbiBaThKe1e3b19H10KpUHHON
CUCTEMbIYEJIOBEKauBbIpadaTbIBa€Mble
UMU TOPMOHBI.
OnuceIBaThAEHCTBUETOPMOHOB.

VY cTaHaBIMBAaTHB3aNMOCBSI3UMEKIY
CTPOEHHUEM OPTraHOB HEPBHOU U
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cucrema ntuiy, «HepBHas cucrema
MIeKonuTaromux»,« HepBHascucrema
YeJI0BEKA», « JHJIOKPUHHASL CUCTEMAY,
«Pediiexcy.
Ob6opyaoBaHme:MOICIIUTOJIOBHOTO
MO3Ta Pa3IMYHbBIX )KUBOTHBIX

HSHAOKPUHHOMCUCTEMUUX QYHKIUSIMU B
OpraHu3Me.
XapakTepru30BaThbIBOJIIOIIMOHHOE
YCIIOKHEHUE CTPOCHUSI HEPBHOMN
CUCTEMBI Y )KUBOTHBIX

HNrtorouacoBnoreme 17

10. | Tema«PASMHOXEHUEUPA3ZBUTUEOPI'AHU3MOB»

10.1 | dopmbIpa3MHOKEHUS 1 DopMBbI pa3MHOKEHUSI OPTAHU3MOB: PackppIBaThCcOEpI)KaHUETEPMUHOBU
OpraHu3MOB 0ecnosioe(BKIIOUAsBEr€TATUBHOE )Y MOHATHN: pa3MHOYXKEHHUE, IPOCTOE

1oJjioBoe. Byl 60ecrosoro
Pa3MHOXKECHHS: TOYKOBaHUE,
cropyJisiius,pparMeHTarms,
KJIOHUPOBaHMUE.

JleMoOHCTpaLun

TabaunsincxeMsel: «BereTraTuBHOE
pa3sMHOXXeHHUE», « TUIIBI 6ecIToI0ro
pa3sMHOXeHUs», «Pa3zMHOXKEeHUE
XJIJAMHUIOMOHAJIBIY, «Pa3MHOKEHHE
ABIJICHBIY, «Pa3MHOXKeHNE TUIPHD)

JIeJICHHE, TIOYKOBAaHUE, CTIOPYJIAIIHS,
BETETATUBHOE Pa3MHOKCHHE,
dbparMeHTaIys, KIOHUPOBAHNUE, [AMETHI,
criepMaTo30u/l (CriepMHii), SUIIEKIIeTKA,
3UT0Ta, KOHBIOTAIIHS.

[lepeuncnarb 0COOEHHOCTH OECTIONOTO
UTI0JIOBOTOPA3MHOKEHUSIOPTAaHU3MOB.
XapakTepu3oBaTh CYITHOCTh U (POPMBI
0ecrooro pa3sMHOKEHHS OPTaHU3MOB;
OMOJIOTHYECKOE 3HAaUCHUE OECIIOIoro
Pa3MHOKEHUS.

Paznnuars criopy kax
CHEIUATM3UPOBAHHYIO KJICTKY,
MpeIHA3HAYCHHYIO JJIs1 OECTI0JIOTO
Pa3MHOXEHUS, U CIIOPBI OAKTEPHUH.
OOBIICHATHITPEUMYIIIECTBATIONOBOTO
Pa3MHOXEHUSHAI0ECTIOIBIM.
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PackppIBaTbpONBKIIOHUPOBAHUS
BCEJICKLIUUHUCEIIbCKOMX0351CTBE

10.2

[lomoBoe
Pa3MHOXEHHUE.
Meiios

[TonoBoe pazmuoxkenue. [looBeie
KJIeTKu, uanrameTel. Meiio3.Craauu
Meno3sa. [loBenenue XxpoMocom

B Melo3e. Kpoccunroaep.
buonorndyeckuii cMBICI Meo3a U
roJioporomnpoiecca.Meno3uero
MECTO B JKM3HECHHOM IIHKJIC
OpraHU3MOB.

JlemoHCTpanuu
TabmuieincxeMel: «Mehos»,
«XpPOMOCOMBD»

PackpbIBaTbCO/I€p)KaHUETEPMUHOBH
MMOHSTHI: MeH03, OMBaJICHTHI,
KPOCCUHTOBEp, UHTEPKUHE3,
HE3aBUCUMOE PACTPE/ICIICHHUE;
KPOCCHUHTOBED.

Pa3nnuate Ha n300pakeHusIX (cxemax,
Ta0JIUIIax )UMUKPOTIperIapaTax3pelible
MOJIOBBIC KJIETKH MJICKOTTUTAIOLINX U
OpraHbl PA3MHOKEHHUSI BBICIITNX
pacTeHui.

PackpsIBaTh CyIIHOCTH M€03a,
XapaKTEePU30BaATHET 00T ICIIbHBIC
CTaJuHu.

OnpenensTeMecTOMEH03a
B)KM3HEHHBIXIUKJIAX PA3JIMIHBIX
OpraHU3MOB.
OOBACHATHLOMOTOTUUECKUMNCMBICTT
KPOCCHUHI'OBEpa, OMUCHIBATH €0
MEXaHU3M.

CpaBHMBATh MEHO3 C MUTO30M;
Pa3INYaThbOTACIbHBICUXCTATUN
HaMHUKpoTpenapaTaxunu3o0pakeHUsIX
(cxemax, TabmuIax).
PackpbIBaTh3BOIIOLIMOHHOE3HAYEHUE
MOJIOBOTOPA3MHOKEHUSIOPTaHU3MOB
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10.3 | 'ameTorenes. [IpenzapossiiieBoe pa3BUTHE. PackpwiBath conepkaHue TEPMUHOB U
OO6pazoBaHue u ["amerorenes yxuBOTHbIX. [10s10BBIE MOHSTUI:TaMETOTeHE3,CTIEPMaTOTeHE3,
Pa3BUTHUETIONOBBIX xene3pl. OOpa3oBaHue U Pa3BUTHE OOT€HE3, CECMEHHHKHU, SUYHHUKU,
KJIETOK MOJIOBBIX KJIeTOK. CriepMaTtoreHes u CIIEpPMATOrOHUH, CLIEPMATOIIUTHI,

ooreHe3.CTpOeHUENOI0BBIXKIIETOK. CIIepMaTH/Ibl, CLIEPMATO30U/IbI,
Omo10TBOpEHNE U AMOPHUOHATIFHOE OOTOHUU, OOLIUTHI, TOJISIPHBIC TEJIbIIA,
pa3BUTHE KUBOTHBIX. CIOCOOBI ANIEKIIETKA, aKpOCOMa.
OIUIOJJOTBOPEHUS: HAPYKHOE, [lepeuncnsaTbcTaAMUTaMETOTCHE3A
BHyTpeHHee. [[apTeHorenes. y )KUBOTHBIX.

JleMoHCTpanun OnuchIBaThIIPOLIECCTaMETOT€HE3AN
Tabnuibiucxemsl: «['amerorenesy, €ro MepUo/ibl, CTPOECHUE MOJOBBIX
«CTpoeHUEANIEKIIETKUN KJICTOK.

CIIEPMATO30UIA». Paznmuuate ocoOeHHOCTH
O0opynoBaHMe:CBETOBOMMUKPOCKOIT; | CIIEPMATOrE€HE3an00reHE3a.
MHUKPOIIPENapaThl AULEKIETOK U OnuchIBaTHIIPOIIECCHIOCEMEHCHUSTU
CIIEPMaTO30M/I0B. OTUIOJIOTBOPEHUSI, Pa3HbIC BApUAHTHI
JlaboparopHasi padora «3yueHue MapTEHOreHe3a
CTPOCHHUSTIONIOBBIXKIETOKHATOTOBBIX

MUKpOIIpenapaTax»

10.4 | UunuBuayaibHOE NuauBuayanbHOEpa3BUTHE PackpriBaTbcoiepKaHUETEPMHUHOBU
pa3BUTHE OpraHU3MOB (OHTOTEHE3). MOHSATUM: OIIOJOTBOPEHUE, 3UTOTA,
OpraHu3MOB— DOMOpHOJIOTHS — HAyKa O PA3BUTHH Oyactomep, aKpOCOMHas peaKIus,
OHTOTCHE3 OpranusmoB. Mopgozenes — 0ona MPOHYKJIEYC, MAPTEHOTEHE3,

U32TIABHBIXNPOOIEMIMOPUOTIOSUU.
Konyenyus mopgoceros u mooenu
mopghozenesa.CtamuudamMOproreHe3a
’KUBOTHBIX(HAITPUMEPEIISATYIIKH ).

aMOpHOTeHE3, IPOoOIIeHHE,01acTy A,
MOpYJIa, racTpyJsa, Heupyia,
OpraHOTreHE3,3KToIepMa,Me30Iepma,
AHTOJEPMa,IIETIOM, HEPBHAATPYOKA,
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Hpobnenue. Tumsl gpodrieHusl.
Jlemepmunuposanroe u
HeO0epMUHUPOBAHHOeOpOO.IeHUe.
Bnacmyna, munvr 6nacmyn.
OcoGennoctu ApoOIeHUS
MJICKOMTUTAIOIINX. 3apO/IbIIIECBbIC
JUCTKU (TacTpysiius). 3akiiajaka
OpraHOBUTKAaHEWN33aPOIbIIIIEBBIX
JUCTKOB. B3auMHoe BiusiHuE yacTei
Pa3BUBAIOILIETOCS 3apObIIIa
(3MOpuoHaAIbHASIMHAYKLIMS ). 3aKJ1aKa
1JIaHa CTPOEHUS YKUBOTHOTO KakK
pe3yNbTaT HePAPXUUECKUX
B3aMOJIENCTBUU I'eHOB. Binsgnue
Ha YMOPUOHATBFHOE PAa3BUTHE
pPa3sTUYHBIX(HaKTOPOBOKPYKAIOIIEH
CpEIpBl.

JleMoOHCTpaLun

IToprper: X.IlIneman.
Tabmuibiucxembl: « OCHOBHBICCTATUU
OHTOT€HE3a».
OobopynoBanme:moaenb« ki
Pa3BUTHSIISTYIIIKH

XopJa, KuiieuHas Tpyoka.
OnpenensaTbaMOpHUOHATBHBINIEPHOT
pa3BUTHUS OpPraHU3Ma U OMUCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTH
npoOeHus — 00pa3oBaHKe
OJTHOCIIOMHOT03apO/IbIIIIa—0IaCTYJIbI;
3aBHCHUMOCTH X0/1a APOOJICHUS
OTKOJIMYECTBAXKEITKABIHIICKIIETKE;
racTpyJsIUIO U OPTaHOTEHE3.
OObscHATEITanBI N )EPEHTUPOBKU
TKaHel,00pa30BaHUSIOPTaHOBUCUCTEM
OpIaHoB.
XapakTepu30BaThPETYISALHIO
AMOPHUOHATILHOTO Pa3BUTHS;
JAETEpMUHALINIO U SMOPHUOHAIBHYIO
WHIYKIIUIO;TeHETUIECKUITKOHTPOITH
pa3BUTHSL.
O060CHOBBIBATEBPEAHOCBO3/ICHCTBIE
TabauHOTO JIbIMa U aJKOTO0JI Ha X0
AMOPHUOHATBHOTO U
MOCTAIMOPHOHAIBHOTO Pa3BUTHS
OpraHu3MayesioBeKa

10.5

Poctupazsutue
YKUBOTHBIX

PocT u pa3BuTHE )KMBOTHBIX.
[TocToMOpHOHATBHBIN TIEPHO/I.
[IpssMoenHenpsiMOEpa3BUTHE.
PazButuecmeramopdozom

PackpriBaTbcoiepKaHUETEPMHUHOBU
MOHSATHUMN: OHTOT'CHE3,
MOCTAMOPHOHATBLHOE Pa3BUTHE,
MeTamMop (o3, TMIMHKA,POCT,CTapEHHE,
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y 0eCro3BOHOYHBIX M MMO3BOHOYHBIX
’KMBOTHBIX. bruonoruueckoe 3HaueHne
OPSMOTO U HEMPSMOTO Pa3BUTHS, UX
pacnpoCTpaHeHue B pupoe. Turbl
POCTaXXUBOTHBIX. DaKTOPBIPETYIISINU
pocTa )KMBOTHBIX U uenoBeka. Ctaauu
NOCTAIMOPHUOHAIBHOTO PA3BUTHS Y
KUBOTHBIX U yesoBeka. [lepuoipl
OHTOTeHe3a yenoBeka. CTapeHue u

CMCPTH KakK 6I/IOJIOFI/IHCCKI/ICHpOII€CCBI.

JlemoHCTpanuu

Tabnuib u cxemsbl: «lIpsimoe u
HenpsiMoepasBuTue»,«Pa3zpurue
MalCKOTro)KyKa»,«Pa3zsuruecapanum»,
«Pa3BUTHEIATYILIKIY.
IIpakTnuyeckasipadora

«BBIsIBICHHE TPU3HAKOB CXOCTBA
3apOIbIIIEUTTO3BOHOYHBIX)KMBOTHBIX )

CMEPTh.
XapakTepu30BaThIIOCTIMOPUOHATBHBIH
MepUOoJ pa3BUTHS OpraHU3Ma U €ro
OCHOBHBIE (hOPMBI.
XapakTepu30BaThbIIPIMOEpPa3BUTHEN
€ro Mepuo/Ibl.
N3naraTeconepxaHueTeopuii

CTapeHUs OPTaHU3MOB.
OO0BICHATEONOIOTMYECKUUCMEBICIT
pa3BUTHS ¢ MeTaMop(ho30M

10.6

Pa3zmHoxeHue u
pa3BUTUEPACTCHUN

Pa3MHOXeHHEenpa3BUTUEPACTEHU M.
["ameTodutucnopodput.Meiios B
YKU3HEHHOM LIMKJIC PACTCHUMU.
O06pazoBaHuecnopBIpoIEcCEMEN03a.
["'ameTorenes y pacTeHuu.
Onnoa0TBOPEHUEUPAZBUTHE
pacTUTEIBbHBIXOPraHU3MOB. [[BOIIHOE
OIUIOJOTBOPEHHUE Y LIBETKOBBIX
pactenuit. O0pa3oBaHNEUPA3BUTHE

PackpbIBaTbcOEpIKaHUETEPMUHOBU
MOHATUH: TameToduT, criopodur,
aHTEPUINN, APXETOHHUH, 3apPOCTOK,
Meracnopa, 3apObIIIEBbI MEIIOK,
CUHEPTUBL,AHTHUIIO AL, MUKPOCIIOPA,
MBUIBIIEBOE 3€PHO, IBOMHOE
OIIOZIOTBOPEHHE, POCT, MEPUCTEMA,
KaMOu#, Mepuo/pl OHTOTeHEe3a
LIBETKOBBIXPACTECHUM.
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CEMCHHU.
MexXaHu3MBIPETYJISIMUOHTOTCHE3a
Yy PaCTCHUH U )KUBOTHBIX.
JdemMoHcTpauuu

IToptpert: C. I'. HaBamuH.
Tabauiel ¥ cXeMbl: «JIBoMHOE
OTUIOIOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpoeHue cemMsiH
OJIHOJIOJIBHBIX U JIBYIOJIbHBIX
pacteHuin», « Ku3HEHHBIN UK
MOpPCKOMKamycTb» «KU3HEHHBIH
LIUKJI MXxa», «KU3HEHHBIN ITUKIT
ManopOTHUKAY,« KM3HEHHBIUITUKIT
COCHBI».

JlaGoparopHasipabora
«CTpoeHNEOPTraHOBPA3MHOKEHUS
BBICIIIMX PACTEHUIN

XapakTepu3oBaTb 0COOCHHOCTH
0eCcrnoJ0rounoJI0BOrOpa3MHOKEHUS
LIBETKOBBIX PACTCHUM.

Boienste 0coOeHHOCTH MTPOTEKaHUS
raMeTOreHe3aylBETKOBBIXPACTEHUM.
OnwuceiBaTh NIpoOLECC JBOMHOTO
OIIOIOTBOPEHHMS Y IBETKOBBIX
pacTeHUl U OOBACHSITH €ro
IIPEUMYILECTBANOCPABHEHUIO
COIUIOOTBOPEHUEMYCIIOPOBBIXU
rOJI0CEMEHHBIX

HrtorouacoBnoreme 8
11 | Tema«I'eHeTUKA—HAYKAOHACIEICTBEHHOCTUUU3MEHYUBOCTH OPTraHU3MOBY
11.1 | UcropuscranoBienus: | 1 HcTopusicTaHOBIECHUSUPA3ZBUTHS PackpsiBaThCOIEp)KAHMETEPMUHOBU

Y Pa3BUTHS T€HETUKU
KaK HayKd

T€HETUKH KaK HayKu. PaboThl
I"'Menpens, I'.ne®@puza, T.Moprana.
Ponb 0Te4eCTBEHHBIX YUEHBIX
Bpa3BUTHUUTCHETUKHU. PabOTHI
H.K.Koxasmosa,H.M.BaBuiona,
A.H.benozepckoro,I'.JI.Kapneuenko,

MOHSATUM: T€HETHKA, T'CH.
JIeMOHCTpUPOBATH3HAHUSIUCTOPUUN
BO3HUKHOBCHUS T'€HCTUKH.
XapakTepu30BaTbOCHOBHBICATAIIBI
Pa3BUTHS TEHETUKU KaK HAYKU
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O.A.®unumnuenko,H.B. Tumodeena-
Pecosckoro.

JdemMoHcTpauuu
[Toprpeter: . MeHens,

I'. 1e®pu3, T.MopraH,
H.K.Kombemos,H.M.Basuios, A.

H. benozepckuii,

I'. JI. Kapnieuenxo,

0. A . ®ununuenko,
H.B.TumodeeB-PecoBckuit

11.2 | OCHOBHBIECIIOHATHSHA
CHUMBOJIBI T€HETUKU

OCHOBHBIEC TEHETUUECKUE TTOHATUS U
CUMBOJIBI.I OMOJIOTHYHBIEXPOMOCOMBI,
aJIeJIbHbIC TE€HBI, AIbTEPHATUBHbIC
MPU3HAKH, TOMUHAHTHBIA U
pELECCUBHBIN TPU3HAK, TOMO3UTOTA,
reTepPO3UroTa, YNCTASTTMHUS, TUOPUIBI,
redotur, GeHoturn. OCHOBHBIE METO/IbI
TE€HETUKU: THOPUIOJIOTUUECKUH,
LATOJIOTUYECKU I, MOJIEKYJISIPHO-
TEHETUYECKUU.

JlemoHCTpauuu
Tabaunsl: « MeTOABITCHETUKIY,
«CXEeMBICKpEIIMBAHUSI.
JlaGoparopnasipabora
«JIpo3odrrakakoObeKTIeHETUYECKUX
HCCIICTOBAHUI

PackpbIBaThCOIEpKAHMETEPMUHOBH
MOHSATUM: HACIIEACTBEHHOCTb,
HacJe0BaHUE, U3MEHYHUBOCTb,
reHOTHI, ()EHOTHII, TEHOM, JIOKYC,
XPOMOCOMBI,aJlIeJIbHBICTeHbI (AN ),
aJbTEPHATUBHBIC PU3HAKH,
TOMO3UT0Ta, T€TEPO3UTOTA,
JOMUHAHTHBIWIIPU3HAK,PELIECCUBHBIN
MPU3HAK, YUCTas JIUHUSI, TUOPUJIBI.
[Tosb30BaTHCATEHETUUECKOM
TEPMHUHOJIOTUENUCUMBOJIUKON
IJIA3aIUCUCXEMCKPEIIIMBAHUSA

HNroroyacosnoreme
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12 | Tema«3aKOHOMEPHOCTUHACIEICTBEHHOCTID)

12.1 | 3aKOHOMEPHOCTH 2 MoHorudpuiHOE CKpEeIIMBaHUE. PackpsiBaThCOIEp)KAHUETEPMUHOBH
HacJIeJOBaHUS ITepBrIit 3ak0H MeHnaens — 3aKOH MOHSATHUI: MOHOTUOPHTHOE
MIPU3HAKOB. eAMHOO0OPA3UATHOPHIOBIIEPBOTO CKpEIlMBaHUE, YUCTOTA T'AMET,
Mounorubpumanoe nokoJjeHus. [ [paBunofoMUHUpOBaHUs. | JOMUHHUPOBAHME, PACILIEIUICHUE
CKpEIIMBaHHE BroponzakoHMeHiens—3akoH IIPU3HAKOB.

pacIIEIUICHUs TPU3HAKOB. OnuceiBatbonbITHI . MeHaens
[{uTonornyecknue OCHOBBI 10 MU3YYECHUIO HACIIEIOBAHUS OJTHOU
MOHOTUOPHUIHOTO CKPEILIMBAHMUS. MAPBIIPU3HAKOB YTOPOXAOCEBHOTO.
['mnoTe3a YuCTOTHI TaMeT. [TpuBoAUTHGOPMYITUPOBKUTIEPBOTOU
JdemMoHcTpanuu BTOpOTO 3aK0HOB I'. Menpens (3akoHa
IToptper:I'. Mennens. eauHo00pa3usi THOPUIOB MEPBOTO
Tabnunbiucxembl: «[ lepBoIHUBTOPOI IOKOJICHUS, 3aKOH PaCILCIICHUS
3aKOHbI Menaens». MPU3HAKOB) U OOBACHSITH X
OobOopyaoBanmne: MOJIEIb LUTOJIOTUYECKHE OCHOBBI.

JUISI IEMOHCTPAIMM3AKOHOB CocTaBisiTh CXeMbl MOHOTUOPHUIHOTO
eauHOo00pa3usi TMOPUJIOB MEPBOTO CKpEIIUBAaHUANPECIIATbI € HETUYECKUE
MTOKOJICHUSIMPACIIETIICHUSTIPU3HAKOB; | 33J1a4l HA MOHOTHOPHUIHOE
CBETOBOMMUKPOCKOI,MUKpOTIpETiapaT: | CKpELIMBaHUE

«/Ipo3oduay.

IpakTnueckasipadora«lzyuenne

PE3yNbTaTOB MOHOTHOPHUTHOTO

CKPEIIUBAHUAYIPO30(P B

12.2 | Ananusupyroiiee 1 AHaIM3UPYIOLIEECKPEIMBAHHE. PackpbiBaTbCO/I€p)KaHUETEPMUHOBU
CKpELBaHUE. [TpomexxyTOUHBIN XapaKTep TOHSATHUM: aHAJIU3UPYIOLIEE
Henonnoe HacnenoBanus. Pacmennenue CKpEILUBAaHUE, HETIOJTHOE
JIOMUHUPOBAHUE MPU3HAKOBIPHUHENIOJIHOM JOMUHHPOBAaHUE,KOJOMUHUPOBAHUE.
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JIOMUHUPOBAHUMU.
JdemMoHcTpauuu
TabuIBIMCXeMBI: « AHATTU3UPYIOIIIEE
CKpenuBaHue», «HemnosHoe
JIOMAHHPOBAHUE

CocTaBiATh CXeMBI aHAIN3UPYIOIIETO
CKpEILMBAHUANPEIIATEI € HETUYECKUE
3aJ]auM Ha aHAJIM3HUpPYIOIlIee
CKpELIMBAaHUE U HEMOJIHOE
JOMHUHHPOBAHHE

12.3 | AuruGpumnHoe JurubpuaHoe ckpemrBanue. TpeTuit PackpriBaTh conep:xkaHre TEpMUHOB U

CKpEILLUBAHUE 3aKOHMeH1e151—3aKOHHE3aBUCUMOTO MOHSATUH: TUTHOPUIHOECKPEIIIMBAHHE,
HACJIEIOBAHUS IIPU3HAKOB. (EeHOTUITUYECKUHN paiuKal.
[uTomornyeckrue OCHOBBI OnuceiBaThONBITHI . MeHaesmo
JTUTHOPUTHOTOCKPEIIMBAHUSI. M3y4YECHUIOHACIIEIOBAHUSABYXIIAP
JlemoHCTpanuu MPU3HAKOB Y TOPOXA MMOCEBHOTO.
IToptper:I'. Menaens. [TpuBOIUTHHOPMYITUPOBKYTPETHETO
Tabnuibimcxemsol: « TpeTuiizakoH 3akoHa I'. Menpens (3akoHa
Meunnens». HE3aBUCHUMOTO HACJIEOBAHUS
O0opynoBanme: MOJENb MIPU3HAKOB) U OOBSICHITH €r0
T IEMOHCTPALIMM3aKOHA LUTOJIOTUYECKHE OCHOBBI.
HE3aBUCHUMOTO HACJIEOBAaHUS [IpumeHSITh MAaTEMATUYECKUIN PACUET C
IIPU3HAKOB;CBETOBOMMUKPOCKOTI; MOMOIIbI0 (PEHOTUITMYECKOTO paIuKalia
MuKpornpenapar «Jpo3odumay. MMETOAANIEPEMHOKEHUSIBEPOATHOCTEN
IIpakTuyeckasipabora BApPUAHTOB PACHICIIJICHUS ITPU3HAKOB Y
«M3yyenue pe3yapTaToB MOTOMKOB TI0 (DEHOTHUITY ¥ TEHOTHITY.
JTUTHOPUAHOTOCKPEIIIUBAHUS CocCTaBIATECXEMBIIUTHOPUIHOTO
y 1p030huUITbDY CKpEIIMBAHUANPEIIATEIEHETUYECKUE

3a/IaYuHAIUTUOPUIHOCCKPEIITUBAHUE
12.4 | CuenenHoe CuerieHHOeHaCIeI0BaHUETIPU3HAKOB. | PacKphIBaThCOAepKAHUETEPMUHOBHU
HACJIEI0BAHUE Pabotsi T.Moprana.Cuermiennoe MOHSATH : CUETIJIECHHOEHACIIEIOBAHHE,
MIPU3HAKOB. HACJIEIOBAHHUE T€HOB, HAPYLICHHUE HAPYLICHUS CLETUJIEHUS TE€HOB,
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XPpOMOCOMHAATEOPUS
HACJIEICTBEHHOCTU

CUETIJICHUSIMEXK YT CHAMM.
XpoMOCOMHas TEOpUs
HACJICJICTBEHHOCTH.
JleMoOHCTpaLuu
IToprper:T.Mopras.
Tabmuibiucxembl: « CIISTIICHHOE
HacIIeJOBaHUE MPU3HAKOB
yAPO30(UITBI.
Ob6opynoBanme:Mo/ieIb

JUISI IEMOHCTPAUUCIICTUICHHOT O
HACJICIOBAHUS IPU3HAKOB.

KPOCCHUHTOBEP,pEKOMOUHAITUSATEHOB,
T€HETUYECKUE KapThl, MOPTaHUA.
[TpuBOIUTHHOPMYIUPOBKU3AKOHOB
Moprana (3akoHa CIETIICHHOTO
HacJICIOBaHMS TSHOB U 3aKOHA
HapyIICHUSCLIECTUICHUSIMEKTyTeHaMU )
1 OOBSICHATH UX IIUTOJIOTHYECKIE
OCHOBBI.
[TepeuncnssTbOCHOBHBICTIONIOKEHUS
XPOMOCOMHOU TEOPUHU
HACJICACTBEHHOCTH.
PemratereneTnueckue3agaun
HaCICIIJICHHOCHACICIOBAHUETCHOBH
HAPYIIEHUECUCTIIICHUSIMEXK TYTCHAMU

12.5

['eneTuka moJa

['eneTuka nosia. XpoMOCOMHBIN
MEXaHHU3M OIIPEACIICHUSA T10JIA.
AyTOCOMBIN TIOJIOBBIE XPOMOCOMBI.
['oMoraMeTHbIi U reTepOraMeTHBIN
noJ. I 'enernueckas CTpykrypa
noJioBeIxxpomocoM.Haciienopanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.
JlemoHCcTpanuu

Tabauubcxembl: «I'eHeTHKAIIOIAY,
«Kapuorunuenosekay»,«Kapuorun
npo30huiibly, «KapruoTun nTUIb

PackpbIBaTbCOIEpKAHMETEPMUHOBU
TIOHSITUI: AyTOCOMBI, TOJIOBBIE
XPOMOCOMBI, TOMOTaMETHBIN MOJI,
reTeporaMeTHBIMIIOI.
OOBICHATEXPOMOCOMHBIMMEXAHU3M
ONPEAEIICHHUS TI0JIa Y OPraHU3MOB.
[IpuBOAMTHEIPUMEPBIHACIIETOBAHUS
MIPU3HAKOB, CIIETIJIEHHBIX C MOJIOM.
CocTaBisTh CXEMbI CKpEILIMBaHUS U
pelIaTh TeHETUYECKHE 3a/1a41 Ha
HACJICIOBAHUETTPU3HAKOB,CIICTIIIEHHBIX
C TIOJIOM.
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[IpuBOIUTHIPUMEPBHITEHETUUECKUX
3a0osieBaHUH U 1e(hEeKTOB
YOPTraHU3MOB,CBSI3aHHBIXCTIIOJIOBBIMU
XpOMOCOMaMu
12.6 | 'eHoTum Kak ['eHOTUIIKAKIIETOCTHASCUCTEMA. PackpriBaTbCcOIepKAaHUETEPMUHOBHU
LEJIOCTHAsCHUCTEMA [InefioTponusi — MHOKECTBEHHOE MOHSATHI: MHOKECTBEHHOE JICVICTBUE

nericTBrereHa. MHOKECTBEHHBIN reHa (TuieiioTpornus),

amenusM. Bzanmonelicteue KOMILIEMEHTAPHOCTh,3IIUCTA3,

HEAJUICIIbHBIX T€HOB. MTOJIUMEPHS.

KommmementapHocTh. Onucras. OnpenensiTbPopMbIB3aUMOICUCTBUS

[Tonumepwust. aJUIEJIbHBIX U HEAJJICIIbHBIX T€HOB.

['eHeTHYECKUIT KOHTPOJIb PA3BUTHUSA [TprBOANTHEIPUMEPBIIEHOTPOITHOTO

pPacCTEHHI, )KUBOTHBIX U YEJIOBEKA, a NEUCTBUSI TEHOB.

TaKke()U3n0I0THYECKUXIIPOIIECCOB, Pemarerenernueckuesagauun

MOBEJCHUSUKOTHUTUBHBIX (PYHKITHIA. HaB3aUMO/ICHCTBUECHEAITIEIbHBIX

['eHeTHUECKME MEXAHU3MBI I'CHOB

CHUMOHOTICHE3a,MEXaHU3MbI

B3aUMO/ICUCTBUAKXO3IUH-TIAPAZUT» U

«XO3MH — MUKPOOHOMY.

['eHeTHYECKNEaCTIEeKTRIKOHTPOJISAH

M3MEHEHHS HACJIEACTBEHHOU

UH()OPMAITUUBIIOKOJICHUSXKICTOK U

OpraHu3MOB.

JlemoHCTpanuu

Tabauibircxembl: « MHOKECTBEHHBI N

aienu3m»;«B3anMoericTBUE TEHOBY

HrorouacoBnoreme 10
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13 | Tema«3aKOHOMEPHOCTHU3MEHYMBOCTID)

13.1 | I3MeHYHBOCTH 1 B3anmo1e1iCTBUET€HOTUITANCPE B PackpbIBaTbCcOAEPKaHUETEPMUHOBU
pU3HaKOB.Bubl npu popmupoBaHuu HeHoTHNa. MOHSTUIN: U3MEHUYUBOCTb,
U3MEHYUBOCTH M3MEeHYMBOCTBIPU3HAKOB. HEHACJIEACTBEHHAs! U3BMEHUYUBOCTb,

KauecTBeHHbBIE U KOJTMYECTBEHHBIE HaCJIEICTBEHHAs! U3MEHUYNBOCTb.
IIpU3HaKyu. Buapl N”3MEHUYNBOCTH: CpaBHUBATh HEHACIEICTBECHHYIO
HEHACJIEACTBEHHAsNHACIIEACTBEHHAS. M3MEHYHMBOCTH C HACJIEACTBEHHOM.
JleMOHCTpa UK [IpuBOIUTHIPUMEPHIKAYECTBEHHBIXU
Tabauuemcxembl: « Buibl KOJIMYECTBEHHBIX ITPU3HAKOB
WU3MEHUYUBOCTI. OpraHU3MOB,IPOSIBICHUN
O6opynoBanme: KuBbleUTepOAPHBIC YOPTaHW3MOBHEHACIIEICTBEHHONHU
AK3EMIUISIPbl KOMHATHBIX PAaCTEHUIA; HACJIEICTBEHHOW N3MEHYMBOCTH
pucyHku (potorpadum) ;KMBOTHBIX

Cpa3IMYHBIMUBHIAMUU3MEHYUBOCTH

13.2 | MoaudukanuoHHas 2 MonudukannoHHaAIU3MEHYUBOCTD. PackpriBaTbCcOEpKAHUETEPMUHOBHI
U3MEHYUBOCTb Ponb cpensl B popMupoBaHuu MOHATUI: MOAU(PUKALUOHHAS, UIH

MOAU(PUKALMOHHONU3MEHUYUBOCTH.
Hopwma peakuuu nprsHaka.
BapuanmoHHbIMps AMBapuallMOHHAS
kpuBas (B. Moranucen). CBoiicTBa
MO (UKAITMOHHOM U3MEHUMBOCTH.
JlemoHCTpanuu

TabauIBIMCXEMBL:

«MoudpukarmoHHASU3MEHUNBOCThY.

OO6opynoBaHue: KIUBbICUTEPOAPHDBIC
AK3EMIUISIPHl KOMHATHBIX PAaCTCHUI;
pucyHku(hoTorpaduu)KUBOTHBIX

(dbeHoTunMYecKas, U3SMEH4YUBOCTb,
BAPUAHTA, BAPUALIMOHHBIN P,
BApUALIMOHHAS KpHUBas, HOpMa
pEaKIHM IPU3HAKA,

MoauUKaIUH.

XapakTepu3oBaTh CBOMCTBA
MOAU(PUKALIMOHHON U3MEHUNBOCTH.
IToka3bIBaTh pOJIb YCIOBUM BHELIHEU
CpeIbIBPa3BUTUUMOAN(PUKAITMOHHON
M3MEHYMBOCTH Y OPTaHU3MOB.
CrpouTbBapuallMOHHBIEPSAIbI U
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CHpUMepaMUMOIN(PUKALMOHHON
U3MEHYUBOCTH.
JlabopaTopHnasipadora
«HMccnenoBanne 3aKOHOMEPHOCTEN
MO (PUKAITMOHHON N3MEHYUBOCTH.
[locTpoeHneBapraMOHHOTOpsiAan
BAPUALTMOHHONKPUBOI

rpaduK KpUBOMH HOPMBI PEAKIIUU
MPU3HAKOBYPA3INYHBIXOPTaHU3MOB

13.3 | 'eHoTHIIMUECKAS I'enoTunuueckas H3MEHUYHUBOCTb. PackpbiBaTh cojiepKaHUE TEPMUHOB U
U3MEHYUBOCTb. CBoiicTBa TEHOTUITMYECKOM MOHATUH: KOMOMHATUBHAS
KomMmOunaTuBHas M3MEHUYMBOCTH. BUIBITCHOTUNIMYECKON | U3MEHYMBOCTh, MyTAllHOHHAS
W3MEHYHUBOCTD W3MEHYMBOCTH: KOMOMHATHBHAS, M3MEHYUBOCTh,KOMOMHAIIUH, MY TAINH.

MYyTaLlMOHHAs. XapakTepu30BaTbCBOKCTBA
KomOnHaTnBHAs N3MEHYHBOCTb. FeHOTUITNYECKON M3MEHUMBOCTH.
Melo3uIoJI0BOMIIPOIIECC—OCHOBA OnuceIBaTBMEN03UI0JIOBOUIIPOIIECC
KOMOWHATHBHOM M3MEHYHUBOCTH. KaKOCHOBYIIPOSIBJICHUSYOPTraHU3MOB
Po1bKOMOMHATUBHOMU3MEHUYUBOCTA B | KOMOMHATUBHOM U3MEHUYUBOCTH.
CO3JIaHUU TEHETUUECKOTO IToka3pIBaThHAKOHKPETHBIXIIPUMEPAX
pazHooOpasus B Ipeeiax 0aHOTO POJIb KOMOMHATUBHON U3MEHYMBOCTH
BHJIA. B CO3/IaHUU I'€HETUUYECKOTO
JdeMoHcTpanuu pa3zHOOOpa3usIOpraHu3MOBBIIPEICIIaxX
TabaunsincxeMol: «KomOnHaTHBHAS OJIHOT'O BHJIA.

W3MEHUYMBOCTBY, «Meno3», CpaBHUBATHI€HOTUITMYECKYIO
«OMn1010TBOPEHUE M3MEHYHNBOCTHCMOTU(PUKAIIMOHHOMN

13.4 | MyranuoHHas MyTanmoHHasIu3MEHYUBOCTb. BU bl PackpriBaTbcoiepKaHUETEPMHUHOBU
W3MEHYHUBOCTb. MYyTalMi: T€HHBIE, XPOMOCOMHBIE, MOHSITUI: MyTallil, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHbIe. CIOHTaHHBIC U nepecTpoiiku (adepparun),
MYTallHOHHOTO VHIYLHPOBAaHHBIEMYyTAllUN. S 1epHBIE MTOJIMTUIOU/INSL, aHEYTTIOU NS, My TaHT,
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mpoiiecca.
DNUTEHETUKA

U [UTOIJIa3MaTUYECKUE MYyTalUU.
CoMaTH4eCKUEeHUNOIOBBIEMYTAlIUH.
[IpUYrHBIBOBHUKHOBEHUSMYTALUH.
MyTareHbIMuXBIUSHUE
HAaOpraHU3Mbl.3aKOHOMEPHOCTH
MYTAIlMOHHOT'O IpoIecca. 3aKOH
TOMOJIOTUYECKUX PSATOB

B HACJICACTBEHHON N3MEHUYNBOCTH
(H.A. BaBunos). Buesnepnas
W3MEHYMBOCTHLUHACIICICTBEHHOCTD.
Onueenemuxa u nuUeeHOMUKA,
PONbINULEHEMULECKUXDAKMOPOB

6 HACNIE008AHUU U USMEHYUBOCTIU
Genomunuvueckux npuzHaKos
YOP2AHU3IMO8.

JemoHCcTpanuu

IHoprpersr:I'. Ie®pus,B.Noranucen, H.
H. BaBuios.
TabmibincxeMbl: «I eHeTHUEeCKHE
3a00JIEBAHUS YEIOBEKAY, « BUIbI
MYyTaLHN».

O0opynoBaHme: X1UBbIEUTepOapHbIC
AK3EMILISAPbl KOMHATHBIX PACTCHUM;
pucyHku (potorpadum) >KMBOTHBIX
Cpa3IMYHBIMUBHIAMU
W3MEHUYHMBOCTH.

MYTareHsbl.
[IpuBOAUTE PUMEPHI MyTALUH,

BCTPEUYAIOIINXCAYPA3HBIXOPIraHU3MOB.

KiaccudpunmpoBateMyTanuu

10 pa3HbIM OCHOBAHHUSIM.
Pa3znnuateHan3o0paxeHusx(cxemax,
Ta0JIUIIax ) TCHHbIC MYTaIlHH,
XPOMOCOMHBIE ITEPECTPONKH Pa3HBIX
BHJIOB: JICJICLINH, TYIUITUKAIUH,
TPaHCIOKAIINU, THBEPCUU;, TCHOMHbIE
MyTaluu.
CpaBHHUBaTbMEXTyCOOONMYyTAIIUU
Pa3HBIX BUJIOB.

XapakTepu3oBaTb CBOMCTBA
MYTallMOHHOMHU3MEHUYNBOCTH.
HaszpiBaTblipunHBIMy TALIN,
BBISIBIIATh MUCTOYHUKH (HaKTOPOB-
MYTareHOBBOKpY Karollencpeae
(KOCBEHHO).
[TpuBoauTHGOPMYITHPOBKY3aKOHA
TOMOJIOTMYECKUX PSAIOB U
HAaCJIEICTBEHHON N3MEHYHBOCTHU
H.N.BaBuyioBanoO0CHOBBIBATHETO
3HAYEHUE ISl IPAKTUKHU CEITbCKOTO
XO035IMCTBA
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IIpakTHuyeckaspadora
«MyTarunyapo30uiab(HAaroTOBBIX
MUKpOIpEnaparax)»
HrorouyacoBnoreme
14 | Tema«I'eHeTUKaUESIOBEKA)

14.1 | I'eneTnKaveIOBEKA. Kapuotun uenoBeka. MexayHapoaHas | PackpeiBaTh cojepkaHue TEPMUHOB U
MeTtoabl mporpaMma McCje0BaHus FreHOMa MOHSATUM: CEKBEHUPOBAHUE, KapTa
MEIULIUHCKOM 4esioBeKa. MeTOIbIN3yYeHUSITEHETUKH | XPOMOCOMBI,ITPOOAH 1, HACIIE/ICTBEHHbIE
TCHETUKU YeJ0BEKa: F€HEaIOTHUECCKU, 00J1e3HH (MOHOTEHHBIE, TTOJUTEHHBIE,

OJIM3HEIOBBIN, ITUTOTCHETHYCCKUH,
MOMYJISIIUOHHO-CTaTUCTUYECKUM,
MOJIEKYJISIPHO-TEHETUYECKHI.
CoBpeMEHHOEOTTPEAETICHUETCHOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE,BTOMYHKCIIE C
nomoikio I1I[P-ananmu3a.
Hacnencrennsle 3a00iieBaHus
yesroBeka. | eHHbIEnXpOMOCOMHBIE
Oone3nu uenoBeka. bone3nu
CHACJICJICTBEHHOM
MPEIPACTIOIOKEHHOCTHI0. 3HAUECHHE
MEIUILIMHCKON I'eHETUKHU
BOPEAOTBPALICHUUUIICYEHUN
IreHETUYECKNX3a00JIeBaHNMYCIIOBEKA.
Meauko-reHeTU4eCcKoe
KOHCYJbTHpOBaHue. CTBOJIOBbIE
kieTku. [IoHsITHE «TeHETUYECKOTO

TE€HHBIE, XPOMOCOMHBIE), MEUKO-
T€HETUYECKOCKOHCYJIbTUPOBAHMUE,
JI0OPOJI0BasINarHOCTHUKA,AMHUOIIEHTES.
[TepeuncaaTbOCOOCHHOCTUN3YYCHHS
TCHETHKH YEJIOBEKAa U METOIbI
MEIUIMHCKOW T€HETUKH.
XapakTepu30BaTbMETOAbIN3YYCHHUS
reHEeTHKHYEIOBeKa(TeHeaTOrnYeCKU,
OJIM3HEIOBBIN, IIUTOTCHESTUYECKUH,
MOJIEKYJIIPHO-TEHETHYECKU,
MONYJIALIMOHHO-CTATUCTUYECKUI ).
OnmceIBaTh eI, 3a0a491 1
JTOCTUKEHUS MEXTYHAPOTHOM
nporpaMMbi«] eHOMYEIIOBEKaY.
PaznuuatbHanzo0paxeHusx(cxemax,
TabuIax) KapThl XPOMOCOM
(reneTnueckue, PU3NIECKUE,
CHUKBEHCOBBIE).
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rpy3a». DTUYECKUE aCIIEKThI
UCCIIEJOBaHUM B 00J1aCTH
pEeaaKTHPOBAHUATEHOMAUCTBOJIOBBIX
KIICTOK.
['eneTnyecknepakTOPHIMOBHIIIEHHOM
qyBCTBUTEJIBHOCTH YEJIOBEKA

K (pU3M4ECKOMY U XUMHUECKOMY
3arpsiI3HEHHUIO OKPYXKAIOLIEH Cpeibl.
['eneTHUeCcKasIPEeIPaCIONIOKEHHOCTD
YeJIOBEKA K MTATOJIOTUSIM.
JleMoOHCTpaLun

Tabmaunpiu cxemsl: «Kapuotun
4yenoBekay,«MeToapin3ydeHus
reHeTUKnYenoBeKkay,«[ eneTnueckue
3a00JIeBaHUs YETIOBEKAY.
IIpakTnuyeckasipadora
«CocTaBlIeHNENAaHATIU3POIOCIOBHON

OnuchIBaTEMETOIBICOBPEMEHHOTO
OTIpEICIICHUATCHOTUIIA0pTaHU3Ma:
MOJTHOTEHOMHOE CEeKBEHHPOBaHUE,
TCHOTUITUPOBAHUE, B TOM YHCIIE

¢ nomoiwto I1I[P-ananu3a.
XapakTepu3oBaTh HACJIECTBCHHBIC
3a00JIeBaHHTUEIIOBEKan3a00ICBaHMs C
HacJIEACTBEHHOMN
MPEPaCIIONOKEHHOCTBIO.
CpaBHUBATBI'€HHBIC,XPOMOCOMHBIC
00JIe3HH YeJIOBEKa 1 00JIE3HU

C HACJICJICTBEHHOM
MPEAPACIIOIO0KEHHOCTBIO.
YcraHaBIMBaTh B3aMMOCBSI3b MEKTY
HAacJIEACTBEHHBIMHU 32001€BaHUSIMHA
YeJOBEKANNXT€HETHUIECKOMOCHOBOM.
OO0O0CHOBBIBAThH 3HAYECHUE MEIUKO-
Ir€HEeTHUYECKOTOKOHCYJILTUPOBAHMS

B IIPEAOTBPAIICHUH U JICUCHUN
HACJIEACTBEHHBIX 3a0071€BaHUI
yeJIOBEKa

HrorouyacoBnoreme 3

15 | Tema«CesleKIUAOPTaHU3M OB

15.1 | OCHOBHBIETIOHATHUS 1 JloMecTuKanusMceneKums. PackpriBaTbCcOaEpKAHUEOCHOBHBIX
CEJIEKIINU 3apoxaeHNE CeNEKIINHU U MOHSTUI: CEJIEKLIUS,TOMECTUKALIMS,

JIOMECTUKALUN. Y YEHUE
H.W. BaBunosa o LlenTpax

MMPUMHUTUBHAs CCIICKIWAA,
KOMOMHATHBHAas CcJICKIusA, COpT,
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IIPOUCXO0XKJIEHHUS U MHOT000pa3us
KyJbTypHBIXpacTeHUl. Ponbcenexkunu B
CO3[IJaHUH COPTOB PACTEHUN U MOPOJ]
*KUBOTHBIX. COPT, MOPOJIa, IITAMM.
3aKOHTOMOJIOTUYECKUXPSIOB
BHACJICICTBEHHOMN3MEHYNBOCTH
H.N. BaBuioBa, ero 3HaucHue

JUJISL CEJIEKIITMOHHOM pabOoTHI.
JlemoHCTpanuu

[Toptpersl: H..BaBuiios,
N.B.Muuypun,l'.JI.KaprnieueHko,
ILILJIykpssnenko,b.JI.AcTaypos.
Tabnuibl u cxembl: «lleHTpbI
MIPOUCXOXKICHUS U MHOTO00pa3us
KYJBTYPHBIX PACTCHHI», «3aKOH
TOMOJIOTHYECKUX PSAIOB
BHACJIEJICTBEHHOMN3MEHYMBOCTI.
JlaGoparopHnasipabora
«3y4eHnecopTOBKYIbTYPHBIX
pacTeHU U MOPOJ JOMAIITHUX
YKUBOTHBIX)

MOPOJa, IIITAMM.
[lepeunciiATb OCHOBHBIE 3TAIIbI
Pa3BUTHACENIEKIMUKAKITPOLIECCAH
HayKH.
XapakTepru30BaTbCOACPKAHUECYUEHUS
H. W. BaBunosa o LlenTpax
MPOUCXO0XKIEHUAMMHOT000pa3us
KyJIbTYPHBIX PACTEHUH.
[Toka3biBaTbl{EeHTPBIIPOUCXOKACHUAN
MHOT000pa3us KyJIbTYPHBIXPACTEHUH U
L{eHTpBI TOMECTUKALIMH JOMAIIHUX
YKMBOTHBIX Ha KapTE€ MUPA, CBSI3bIBATH
UX MECTOIIOJIOKEHUE C OYaraMu
BO3HMKHOBEHUS JPEBHEMIINX
[ABWJIN3AIINN.
CpaBHHMBaATHCOPT,TOPOAY,ITAMM C
BUJIAMU-POJINYAMU.
O00CHOBBIBATb3HAUEHUE3aKOHA
TOMOJIOTUYECKUX PSIJIOB B
HACJIEICTBEHHOM N3MEHYUBOCTH
H.M.BaBunoBagisaceaeKIInOHHON
paboTHI.

OnuceIBaThIIEPCIEKTUBBI
JOMECTHKAIIMU U CO3JaHUE HOBBIX
COPTOBKYJIbTYPHBIXPACTEHUIA,ITOPOL
JOMAIIHUX >KUBOTHBIX U IITAMMOB
MHUKPOOPTaHU3MOB
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15.2

Metoasl
CEJICKIIMOHHOM
paboter.CoxpaHeHue,
M3y4YEeHUE U
HCIIOJIb30BAHHE
Te€HETHYECKUX

pecypcoB

MeTobI CeNeKIIMOHHOM PabOTHI.

N cKkycCTBEHHBIMOTOOP: MACCOBBINHT
WHJMBUAYAJbHBIA. DTaIbI
KOMOWHAITMOHHOM CETICKITHH.
HcnbITaHnEnpOU3BOANTEICH
onoToMcTBY.OTOOPIOTEHOTHITY C
MOMOIIIBIO OLIEHKH (PeHOTHIIA
MMOTOMCTBA U OTOOP IO T€HOTUITY

¢ moMolipbto aHanuza JJTHK.

N cKyCCTBEHHBIMMYTareHE3KakKMETO/ T
CEJICKIIMOHHOM padOThI.
PagnaniioHHbI 1 XUMHYECKUH
MyTareHe3KaKuCTOYHUKMYTaIui
YKYJIBTYPHBIX (DOPM OPTaHU3MOB.
Hcnonb30BaHHE TEHOMHOIO
pEOAKTUPOBAHUS U METOJIOB
pexoMOuHaHTHRIX IHK nnsimonyyenus
MCXOJHOTO MaTepuasa JJisl CEJICKIIUHU.
[Tomy4yeHne NOJIUMIOUIOB.
BuayTpuBugoBas ruopuan3aims.
BbiM3KkopoACTBEHHOECKPEIIMBAHHE,
i nHOpuauHT. HeponctBenHoe
CKpeIllUBaHue, WU ayTOPUIMHT.
I'eTepo3uc u ero NpUYUHSL.
Hcnonp3oBannererepos3nca

B cenekuuu. OtnanéHHas
rubpuauzanus.lIpeononenue

PackpwiBath conepkaHue TEPMUHOB U
MOHSATHUM: UCKYCCTBEHHBIN 0TOOD,
MIPOU3BOIUTEIH, IKCTEPHED,
OJIN3KOPOJCTBEHHOECKPEIIMBAHNE, UITU
WHOPUJIUHT, HEPOJACTBEHHOE
CKpeNIMBaHNe, NINAy TOPUINHT, 9UCTas
JUHUS, TeTepo3uc (TuOpuaHas cuia),
T€HOMHOE PEIaKTUPOBAHHUE,
HCKYCCTBEHHBIMMYTAreHes,(HakTopsbl-
MyTareHsbl, MOJUILTONAbL, OTAANEHHAS
ruopuIn3aInsi, CCKBEHUPOBaHUE.
XapakTepu30BaTbOCHOBHBIEMETO 1B
CEJIEKIINHU PACTECHUMN U KUBOTHBIX:
HCKYCCTBEHHBI OTOOD U
rHOPUIU3AIIHIO.
CpaBHUBATBMACCOBBIMUCKYCCTBEHHBIM
OTOOPCUHIUBUAYAJIbHBIM,IOKA3bIBAThH
MX 3HAUYEHHE JJIS CEJIEKIUU
KYJbTYPHBIX PACTEHUM U JTOMAIIIHUX
KUBOTHBIX.
[IprBOIUTHKOHKPETHBICTIPUMEPHI
OTIAaNEHHOUTUOPUIU3AITUUBCEIICKIINH.
OnuceiBarsonbITl . JI.Kapnieuenko no
MIPEOI0JICHUIO OECTLIO NS
MEXBUJIOBBIX THOPUIOB.
PaznunyaTpHan300pakeHusIX (CXeMax,
Ta0IUIaX) YOTACIBHBIX
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Oecruroaus MEXBUIOBBIX THOPHUIOB.
JloCTHXKEHUS CEEKINU PACTEHUMN U
XKUBOTHBIX. «3€1EHAs PeBOIIOYUAN.
CoxpaHeHUEUN3YUCHUETEHETUUECKUX
PECYPCOB KYJIbTYPHBIX PACTCHUHN U UX
JTAKWAX POAUYEHN JUISl CO3AaHUS HOBBIX
COpPTOB ¥ THOPHUIOB
CEIIbCKOXO3SMCTBEHHBIX KYJIBTYD.
H3yuenue,coxpanenueuynpasienue
2eHeMUYeCKUMU Pecypcamu
CeNbCKOXO3AUCHBEHHBIX U
NPOMBICIOBLIX HCUBOMHBIX 8 YEISX
VAVUULEHUSCYUEeCMBYIOUUXUCO30AHUSL
HOBbIX NOPOO, IUHUL U KPOCCOB8, 8 MOM
yucie ¢ NpuMeHeHuem Co8peMeHHbIX
Memo008 HaAYHUHBIX UCCTe008AHUIL,
nepeoosuvlx uoell U NepCneKmu8HbLX
MEeXHON02UIL.

JemoHCcTpanuu

[Toptpetsl: H.N.BaBumos,
N.B.Muuypun,I'./I.Kapneuenko, H.
bopnoyr, /. K. benses.

Tabauib! U cXeMbl: «MeToabl
cenekumny, «Ornanéunas
rudbpuan3anusi»,«MyTtareHes».
JlabopaTtopHas paGora
«3ydueHneMeTo10BCENEKIINN

MPEJICTABUTEIEHNKOHKPETHOTOCOPTaN
MOPOJABI XO35IMCTBEHHO IICHHBIE
MPU3HAKHU, HEOOXOIUMbIC YETIOBEKY.
XapakTepu30BaTbPOJIbCEICKIINN
BOOECIIEUCHUHITPO,I0BOJIBLCTBEHHOM
0€e30IMacHOCTH YEeJIOBEUECTBA.
[IpuBOINTE KOHKPETHBIE TIPUMEPHI
JTOCTUKCHUNCEJIEKITUUKYJIBTYPHBIX
pPacCTEeHUN U IOMAITHUX KUBOTHBIX
BPoccun
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PaCTECHUIN
IIpakTHyeckasipabora
«IIpuBrBKa pacTeHUID.
IKCKYPpCcusi«OCHOBHBIEMETOIBIN
JOCTHKEHHUSICENEKIIMUPACTEHUN N
’KUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIUIO, TUIEMEHHYIO epMmy,
COPTOMCHBITATENbHBINYYACTOK,

B TEIUIMYHOE XO35ICTBO,
BJ1a00PATOPUIOArPOYHUBEPCUTETANIIN
HAy4YHOTOIIEHTPA)»

Hrorouacosnoreme 4
16 | Tema«BHOTEXHOJOTHSIMCHHTETHYECKASIOUOJIOTHSD»
16.1 | buoTexHOMOTUAKAK 1 OOBEKTHI,UCTIONb3yEeMbIE PackpriBaTbCcOIepKAHUETEPMUHOBHU
HayKa U OTPacib BOMOTEXHOJIOTUHU,—KJIETOUYHBICH MOHSTUIN: OMOTEXHOJIOTHSI,
TIPOM3BO/ICTBA TKaHEBBIE KYJIbTYPHI, TpaJAWIIMOHHAS OMOTEXHOJIOTHS,

MHUKPOOPTaHU3MBI, UXXaPaAKTEPUCTHKA.

TpaaumonHast OMOTEXHOJIOTHS:
xJie00IeueHHE, MOJTyICHUE
KHUCJIOMOJIOYHBIX MTPOIYKTOB,
BUHOIeNIe. MUKPOOUOIOTUUECKUIN
cuHTe3. OOBEKTHI
MUKPOOUOJOTUUECKUX TEXHOJOTHIA.
[TpousBoacTBOOETKA,AMUHOKHCIIOTH
BUTAMHHOB.

JdemMoHcTpanuu

Taonuipcxemsr: «Fcnonp3oBanue

MHUKPOOHOJOTUUECKUI CUHTE3,
MHUKPOOHOJIOTHYECKAs TEXHOJIOTHSI.
[TepeunciiaTh HarpaBICHUS
OMOTEXHOJIOTHH;IICITMH3adauH,
CTOSIIUE TIepe] OMOTEXHOJIOTHEH.
XapaxkTepuzoBaTh 0OBbEKTHI,
UCIIOJIb3YEeMBbIEBOMOTEXHOJIOT N, —
KJICTOYHBIC U TKAHEBBIC KYJIBTYPHI,
MHUKPOOPTaHU3MBI.

OnucrIBaTbOCHOBHBIEMETOIBI
TPaIUIIMOHHONONOTEXHOJIOTUU T
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MHUKPOOPTaHU3MOBBIIPOMBIITUIEHHOM
IIPOU3BO/ICTBE.
JlabopaTopHnasipadora
«M3y4ueHneo00HEKTOB
OMOTEXHOJIOTHI.
IIpakTnueckasipadora
«ITosry4eHUEMOTIOYHOKHUCITBIX
IIPOYKTOBY.

JKcKypceus «bruorexHomorus —
BaYKHEUIIASTIPOU3BOAUTEIIbHASICHIIA
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTUYECKOE
MIPOU3BO/JICTBO)»

JTOCTHKCHUSIMUKPOOHNOIOTHICCKOM
TEXHOJIOTUH.
O00CHOBEIBaTb3HAUEHHUE
OMOTEXHOJIOT U
JUISICEIIbCKOX03SIMCTBEHHOI'O
IIPOU3BO/ICTBA

16.2

OcHOBHBIC
HaIpABJICHUS
CUHTETHUYCCKOMN
OHoJIOTHNH

Co3aHne TeXHOJIOTHH U
MHCTPYMEHTOBIIEJICHAIIPABIECHHOTO
WU3MEHEHUS U KOHCTPYUPOBAHUS
T€HOMOB C LEJIBIO TIOJIYYEHUS
OpraHU3MOB U UX KOMIIOHEHTOB,
COJIEPKAINXHEBCTPEYAKOIINECS

B MIPUPOJIe OMOCUHTETUYECKUE MY TH.
Krnerounas unxxenepus. Metoabl
KYJIBTYPBIKIETOKUTKaHEUPACTCHUMHU
#uBOTHBIX. Kprnobanku.Comaruueckas
ruOpuaAn3alys U COMaTHYECKUN
samOpuorenes. Mcnons3oBanue
ranyioOnI0BBCEIEKIIUUPACTECHUM.
LonyuenuemoHOKIOHANbHBIXAHMUME.

PackppIBaThCcOIEpIKaHUETEPMUHOBU
MOHATHUH: KJIETOYHASI WH)KESHEPHS,
KJICTOYHAST TEXHOJIOTHS, METO/I
KyJbTYPhI KJICTOK M TKaHEH,
TOTHUIIOTEHTHOCTD, ITFOPUIIOTEHTHOCTD,
CTBOJIOBBIE KJIETKH, MUKPOKIIOHAIBHOE
Pa3MHOXEHUE PACTCHHM, COMaTHYECKas
TUOPHIM3AIINS, TaILIOU I, THOPUIOMBI,
MOHOKJIOHAJBHBIE U MMOJIMKJIOHATBLHBIE
aHTHTEJIa,METOATPaHCIIAHTALIUHSILD,
KJIOHHPOBaHHE.

XapakTepu3oBaTh OCHOBHBIC
HaIPaBJICHUSACUHTETUICCKOMN
OHOJIOT .
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Hcnonv3zosanueMonoKI0OHANbHBIXU
NOJUKTIOHAIbHBIX aHmMumen

6 meouyune. ICKyCCTBEHHOE
OIUIOOTBOPEHHUE. PEKOHCTpYKIMSA
AWLEKIIETOK U KJIOHUPOBaHUE
KUBOTHBIX.MeTOoATpaHCIUIaHTAUN
A51ep KIETOK. Texnonocuu
0300pO0BIeHUSA, KYTbIMUBUPOBAHUAU
MUKPOKAOHANLHO20 PAZMHOINCEHUS
CeNbCKOXO3AUCEEHHBIX KYAbMYP.
JlemoHCTpanuu
Tabmunpiucxemsl: «Kietounast
WHKEHEPUS»

OnucrIBaThbHAKOHKPETHBIXITPUMEPAX
METO/Ibl KJIETOYHON UHKEHEPUHU.
[IpuBOAUTE TIPUMEPHI UCITOJIB30BAHUS
MOHOKJIOHAJIbHBIXUITOJIUKIOHAIBHBIX
AHTUTEJI B MCIUIUHE.

O1eHnBaTh 3HAUEHUE CHHTCTHYECKOU
OMOJIOTHUHIIISICEILCKOTOX03SIMCTBAN
MEIUITIHBI

16.3

XpoMOCOMHasu
TreHHASSMH)XCHEPHUSI

XpoMOCOMHas U TeHHAsI UHKEHEPUSI.
HckyccTBEHHBIN CUHTE3 T€HA U
KOHCTPYUPOBAHUE PEKOMOMHAHTHBIX
JHK. Cozoanue mpanceennolx
opzanuzmos. JIOCTHKEHUS 1
MIEPCIEKTUBBIXPOMOCOMHOMUTEHHOM
WHXCHEPUH. DKOJIOTUYECKUE U
ATUYECKUETTPOOTIEMBIT€HHON
WHXEHEPUHU.

JlemoHCTpanuu
Tabnuibiicxembr: «I 'eHHas
HUHXKEHEPUS)

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHATHI: TEHHAs! NHKEHEPUS,
PECTPUKLMOHHBIE YHIOHYKIIEA3bI
(pecTpukTasbl), IUINKUE KOHIBI,
IJIA3MU L, PECTPUKLIUS, JIUTUPOBAHNE,
TpaHchopmalys, CKpUHHUHT,
TpaHCTeHHbIE (TEHETUYECKH
MOU(ULIMPOBAHHBIE) OPTaHU3MBI.
OnucpIBaTbMETOABIPENIPOAYKTUBHOTO
Y TEPAINlEeBTUYECKOI0 KIIOHUPOBAHUS,
KJIETOYHBIE TEXHOJIOTMH U CIIOCOObI
TE€HETUYECKOMUHKEHEPUH.
XapakTepu30BaTbAOCTKCHUATCHHON
UHXEHEPUU.
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O11eHNBaTHLIKOJIOTHIECKUEHN
ATUYCCKUEITPOOIECMBIKIIOHUPOBAHUSN
CO37aHMs TPAHCTEHHBIX OPTaHU3MOB,
MIEPCIICKTUBBI PA3BUTHS XPOMOCOMHOM
UTCHHOMMHKCHEPHH

16.4

MemunuHckue
OMOTEXHOJIOT U

MeuiuHckre OMOTEXHOIOTHH.
Ilocmeenomuas yugpposas
meouyuna. I1I[P-ouacnocmuxa.
Memabonomuulii ananus,
2CHOYEHMPUYECKULL AHAU3
NPOMeoMayenoB8eKaonsoyeHKu
COCMOSIHUSL €20 300PO0BbSI.
Hcnonvzosanuecmeoniogblxkiemox.
Tapeemnas mepanus paka.
3D-buounsicenepus onapazpabomku
DYyHOAMEHMATILHBIX OCHOB
MeOUYUHCKUXTNEXHOJIO2ULL, CO30AHUS
KOMNJIEKCHbIX MKAHeU couemaHuem
MexXHOI02Ull MPEXMEPHO2O
ouonpunmunea u ckaggonounea
0715 peuteHust 3a0a4

NePCOHANUIUP OBAHHOU MEOUYUHDL.
Co30anuesexmopHbiX8aKyUHCYEnbH0
obecneyeruss KOMOUHUPOBAHHOU
3awumol om 6030youmenett OPBHU,
YCMAaHOB8IeHUe MOAEKYISAPHbIX
MEXAHU3IMOBQPYHKYUOHUPOBAHUSL

PackpbIBaTbcOAEpKaHUETEPMUHOBU
MOHATUI: MEAUIIUHCKAS
OMOTEXHOIOTHS, METaO0OJIOMHBIN
aHaJIN3,r€HOLCHTPUYECKUIIaHaINn3,
MEPCOHAIM3UPOBAHHAS MEIULIMHA,
pereHepaTuBHAsI MEIULIMHA.
XapakTepu30BaTbMETObI
MEeTa00JIOMHOTO ¥ T€HOLEHTPUYECKOTO
aHaJIN3a; UCIIOJIb30BAHUE CTBOJIOBBIX
kJ1eToK; [ IL[P-anarnocTuky; rapreTHyto
TEpanuIo paka
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PHK-cooepaicawux eupycos,
8bI3bI8AIOUUXOCOOOONACHLE
3a60.71e6aHUAUEN0BEKAUNCUBOMHBIX

HTorouacoBnoreme 4
PesepBHOEBpEeMS 1
OBHIEEKOJIMYECTBO 102
YACOBIIOITPOT'PAMME
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11 KJIACC

HaumenoBanue

Ne KommuaectBo OCHOBHBIEBUIBIIEATEILHOCTH
pa3liesioB U TeM [IporpammHoOecoiepkaHue

/1 4acoB o0ydJaronmxcs

ydeOHOoromnpeameTa
1 Tema«3apoxaeHnenpa3BUTHEIBOTIONMOHHBIXIIPEICTABIEHNHBONOIOT U »
1.1 | DBosrorMoHHAaA 1 OpomonnonHasTeopusid. JlapBuHa. PackpriBaTbCcOIEpKAHUETEPMUHOBHI
teopusiY./lapBuHa [IpennochuIK BOBHUKHOBEHUS MOHSITUI: KpEallMOHU3M, BU/I,

napBuHu3Ma. JKU3Hb U Hay4YHast
nesarenpHocThY. JlapBrHa.
JdemoHcTpauuu

[Toptpersl: Apucrorens,K.JIunuen,
K. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krosee, Y. JlapBuH.
Tabaunpincxembl: « CHCTEMaKUBOM
npupoas (o K. JIunuero)y,
«JIeCTHUIaKUBBIXCYIIECTB
(moJlamapky)»,«Mexanuzm
(bopMUPOBAHUATIPUCTIOCOOTICHUH

Yy PaCT€HUH U KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
MapupyramyremectsusY. Jlapsunay,
«HaxonxuY./lapsuna»

CUCTEeMAaTHKa,0MHApHAsTHOMEHKIIATYpa,
HMCKYCCTBEHHAsl CUCTEMA
KJIacCU(PUKAMK OPTaHU3MOB,
HUCTOPUYECKUIMETO,TAPBUHU3M.
XapakTepu3oBaTh B3TJIsAIbI
Apucrorens,Omienokia,Jlykpenus
Kapa, JIx. Pes Ha pa3Butue KuBou
MPUPOIBI.

OuenuBatbBrianK.Jlunues B
pa3BUTHE OUOJIOTHH.

CpaBHUBATH B3TJISA/IbI HA BUJI U
somonntoK. JIunnes, K. b.Jlamapka n
Y. JlapBuHa.

KputnueckrnoneHnmBarb
KPEaIlMOHUCTCKUEB3TJISAIBIHAKUBYIO
MIPUPOTY.
[lepeunciaTbKyJIbTYPHO-UCTOPUUECKUE
MECTECTBEHHO-HAayYHBIENPEANOCHUIKI
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MOSIBJICHUSIBOIIOLIMOHHOUTEOPUN

Y. /lapBuna.
OnuchIBaTEPOJILUCTOPHUECKOTO

MeToJaA.
N3naraThCyIHOCTEIBOTOIUOHHOM
teopuu Y. JlapBuHa.
HaswiBaTbocHOBHBIEPaKTHIONOTpaduu Y.
JlapBuHa ¥ 3Tansl CO34aHUS UM
HBOJIOLIMOHHOUTEOPUH

1.2

JIBMKyIIIECHITBI
HBOJIIOLIMMBUJIOB
no Y. JlapBuny

JIBIKYIIMECHITBI3BOJIIOLIMMBUIOB

no Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTHPa3MHOXKEHUS
OpraHU3MOB,HACIIEACTBEHHAS
U3MEHYHUBOCTh, OOphOa
3aCylIECTBOBAHUE,ECTECTBCHHBINU
HCKYCCTBEHHBINH 0TOOD).
JdemoHcTpauuu

Ioptpet:Y./lapBuH.
Tabauupmcxembl: « DopMbIOOPHOBI 3a
cyuiecTBoBanuey, «llopobl
rojiyoei», « MHoroodpasue
KYJIbTYPHBIX (DOPM KaIryCThI»,
«ITopoabIIOMAIIHUX KUBOTHBIX),
«Cxemao0pa30BaHHUSIHOBBIXBUIOB (110
Y. JapBuny)», «Cxema COOTHOILLEHUS
JBIKYIIHUX CUJT

SBOJIFOLIMID)

PackpeiBaTh copepkaHne TEPMHUHOB H
MOHSITUH: HACJIEICTBEHHOCTb,
W3MEHYHMBOCTH,ICKYCCTBEHHBIMOTOOD,
O0opb0a 3a CylllecTBOBAHUE,
€CTECTBEHHBII 0TOOD.
N3naraTeCymHOCThYYCHUS
Y./lapBnHA00MCKYCCTBEHHOMOTOODE.
XapakTepu3oBaTh JIBIXKYIIUE CHITbI
HBOJTIOIMHU BUIOB 110 [lapBuny.
[IpuMeHATb3HAHUSOABUKYIITUX CHITAX
HBOJTIOIMHU BUIOB 10 [lapBuny

1100 BACHEHUSIMHOT 000 Pa3HsIBUIOB,
MTOPOIOMAIITHUX)KHBOTHBIXUCOPTOB
KYJIbTYPHBIX paCTCHUH
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1.3 | ®opmupoBanue 1 OdopmileHHECUHTE TUUECKOUTEOPHUH PackpriBaTbCcOnEpKaHUETEPMUHOBH
CUHTETHYECKOU sposronnu (CTD). HeittpasibHas MOHSTUI: TAPBUHU3M, MYTall1H,
TEOPUUIBOIOIUN TeopusiaBoIonnN. CoBpeMeHHast MYTallMOHHBIN MTPOLECC.

ABOJIIOIIMOHHAsS OMOJIOTHSI. OOBICHATHIIPUYUHBIKPU3HCA

3HAYEHHUEIBOIIOLUOHHONTEOPUH B JapBUHU3MA.

(dbopMHpPOBaHUU €CTECTBEHHO- OO00CHOBBIBATh 3aKOHOMEPHOCTH

Hay4YHOU KapTHUHBI MUpA. TpaHchopMaIiu 1apBUHU3MA

JeMoHCcTpanun BCUHTETUYECKYIOTECOPHUIOIBOJIOIIUU

[Toptpersl:C.C.HeTBEpUKOB, (CTD).

W .lImansraysen, k. Xonaeis, /. M3naratb0CHOBHBIENOI0KEHUAC T,

K. benstes. Ouenusats Bkian I'. Jle ®pusa,

Tabmuiel u cxeMbl: «OCHOBHEIE C.C.YerBepukoBa,

MOJIOKEHUSICUHTE THYECKONTEOPUH N.N.UImaneraysena,/[.K.bensiesa B

SBOJTIOLIAM dbopmupoBanue CTD.
OuenuBarp3HaueHneCTO
BPOPMUPOBAHUHCOBPEMEHHOMN
€CTECTBEHHO-HAYYHOUKAPTUHBIMUPA

HrtorouacoBnoreme 4
2 | Tema«Mukpo3BoouMs Heépe3yabTaTb)

2.1 | Dransl 3 [Tonynsuus kak 3yieMeHTapHas PackpriBaTh conep:kaHue TEPMUHOB U
HBOJIFOLIMOHHOTO eauHuIa 3BoiroIuu. CoBpeMEHHbIE MOHSATUIN: MUKPO3BOJIIOLIUS,
nporecca: METO/Ibl OLICHKH F€HETUYECKOTO MaKpO3BOJIIOIUS, MY TALIK, TOMYJISLIHS,
MHUKPO3BOJIFOLUAN pa3zHo00pa3us U CTPYKTYPbI KOMOMHAIIUY T€HOB, TeHO(POH]I,
MaKpO3BOJIIOLIHUS. nonyssiuid. U3smenennerenodonga AJIEMEHTAPHOEIBOIIOLIMOHHOCSIBIICHHUE.
[Tomymsiiust — MOMYJISIIUU KaK AJIEMEHTApHOE XapaxkTepu30BaTbMUKPOIBOJIIOIIUIOKAK
AJIEMEHTapHAs ABOJIIOLIMOHHOE SIBJIEHUE. 3aKOH STaN MOSIBJICHUS MPUCTIOCOOIEHUH 1
€IMHULIa3BOJIIOLINH F€HETUYECKOTOPaBHOBECHSI BU000pa30BaHusl.
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JIx. Xapau,B.BaitnOepra.
JdeMoHcTpauuu

Tabsuubl 1 cxeMbl: «MyTauroHHas
U3MEHYUBOCTHY, «llonmydainonHas
CTPYKTypaBuaa»,«CXeManposBICHUs
3akoHa Xapau—BaitnGepray.
JlabopaTopnasipadora
«BbIABIEHHEN3MEHYMBOCTHYOCOOEH
OJIHOTO BUJIa»

XapakTepu30oBaTh NOIMYJISIIUIO KaK
AJIIEMEHTAPHYIOEIMHUILYIBOJIIOLIAH.
[lepeuncnaThs NpU3HAKU UACATBHON
HOIYJISIIMK U OOBSICHATH YCIOBUSA
BBIIIOJIHEHHUS 3aKOHA Xapau—
Baitn6epra.
[IpuMeHATEUMEIOIIMECI3HAHUS
11100 bSCHEHUATIPUUNHU3MEHUYUBOCTH Y
0co0€el OJTHOrO BUIa

2.2

DneMeHTapHbIe
(haKTOPHIIBOJIOIINU

DneMeHTapHbIeaKTOPbI(ABMKYLIUE
CHUJIBI) IBOJIIOIIMH. MyTaIrlmoOHHBIN
npornecc. KomOunaTuBHas
M3MEHYMBOCTb. [Ipeiid renos —
Clly4yaliHble HEHAPABJICHHBIE
W3MEHEHHS 4acTOT aJIenen

B nonyJsinusax. DpQext ocHoBaTENS.
Apgexm 6ymwviiouHo20 coprviuKa.
CHudiceHue 2enemuyecko2o
PA3H000PA3UA NPUYUHBIUCTIEOCTBUSL.
IIpossnenue saghgpexma opeiigha cernos
8 OONLUUX U MANBIX NONYTAYUSX.
Murpauuu. U307 0usmonysismumn:
reorpaduyeckas (IpoCTpaHCTBEHHA),
Ouosiornyeckast (penpoayKTUBHAs).
JdemoHcTpauuu
[HoptpeThi:C.C.UeTBepHKOB,

3. Maiip.

PackpriBath conepkaHue TEPMUHOB U
MOHSTUI: MyTallMOHHBIN IIPOLIECC,
KOMOMHATUBHASI U3MEHYUBOCTb,
MONYJISIITUOHHBIE BOJIHBI, Ipeii( reHoB,
MUTPAIAH, U30JISIIUA, TeorpapuiecKkas
(IpocTpaHCTBEHHAs ) U30JISIIMS,
ounonornyeckas (penpoyKTUBHAS)
m3ossnus,ddpexrocHoBarens,dphext
OYTBIJIOUHOTO TOPJIBIIIKA.
XapakTepu3oBaTh AIEMEHTAPHbIE
(baKTOPBI(IBUKYIIIUECHIIBI )IBOJIOLIUH.
OuenuBath Bkaajg C. C. UeTBepukoBa,
0. Maiipa B pa3BUTHE 3BOJIFOIIUOHHOTO
YUCHHUSI.
OOBSACHITHIPUIMHBIHEHATIPABICHHOTO
JNEUCTBUSI DIIEMEHTAPHBIX
HBOJIIOIMOHHBIX (PAKTOPOB.
[IpuMeHsATEUMEIOIIMECI3HAHUS
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Tabauupmcxembl: « [ BUKYIIHECHITBI
ABOJIIOLINY, « DKOJIOTHYECKas
V30U TIOMYJISILIUKA CEBAHCKOM
dopenm»,«I['eorpadudeckasu3ous
JUCTBEHHUIIBI CHOUPCKON U
JIMCTBEHHUIBI JAyPCKOW»,
«ITonyALIMOHHBIEBOJIHBIYUCIEHHOCTH
XUITHUKOBU KEPTB»

OJIBHIKYIIMX CHIIAX3BOJIIOLNN
TUIs100BICHEHUSTIPUIMHPA3HOO0pa3us
reHo(hoH/1a MOMYJISIIIUI OAHOTO BUA

2.3

EctecTBennsbIit
oTbop —
HAMPaBJIIOLIAN
(haKTOPIBOJIIOIUU

EcrectBennsbIit 0TOOp —
HaIPaBJISIOMUHA()AKTOPIBOTIOIUH.
@DopMBI €CTECTBEHHOTO 0TOOpA:
JBUKYIIHHA, CTAOMIH3UPYIOIIHA,
pasphIBaOIUi (AU3PYIITUBHBIN).
[Tonoroit oTO60p. Bo3HukHOBEHUEH
ABOJIIOLUSICOLMATIBHOTOTIOBEACHUS
KUBOTHBIX.

JdemoHcTpauuu

TabanipicxeMbl: «CxeMaaeicTBUs
€CTECTBEHHOTO 0TOOpay, «DopmbI
OOpBHOBI 32 CYIIECTBOBAHUEY,
«HIyCcTpUaIbHBIAMEIIAHU3MY,
«OKuBbIEMCKOTIAEMBIE)

PackpeiBaTh copepkaHne TEPMHUHOB H
MIOHSATHUM: €CTECTBEHHBIN 0TOOD,
JBIKYIIIMHOTOOP,CTAOMITU3UP YOI T
0TOOP,pa3phIBAIOIINIOTOOP,T0JIOBOM
otbop.

XapakTepuszoBaTh €CTECTBEHHBIN 0TOOD
KaKIBUKYIIYIOWHATIPABIISIONIYIOCUITY
HBOJTIOIUH, €T0 (POPMBI.

Paznmnuate (QopMBIECTECTBEHHOTO
0TOOPABMIOIMYJISIUSAX, TPUBOIUTH
MIPUMEPBIICHCTBUSBIOMYIISIUIX

dhopmM ecTecTBEHHOTO 0TOOpA.
OOBICHATHITPEAMOCHUTKU TSI ICHCTBUS
JBIDKYIIEH U CTaOUIN3UpYIOIIe Gpopm
€CTECTBEHHOTO 0TOOpA.
CpaBHHBaTH(OPMBICCTECTBEHHOTO
oTOO0pa, enaTh BHIBOJbI HA OCHOBE
CpaBHEHHSI.
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[TpuMeHIThUMEIOIIECA3HAHUS

0 €CTECTBEHHOM OTOOpE

U1l OOBSICHEHUS TPOLIECCOB,
MIPOUCXOSIIUX BIOMYJISIIIASIXBUIOB
OpraHU3MOB

2.4

[TpucnocobaeHHOCTh
OpraHMU3MOB Kak
pe3yJibTaT
MUKPO3BOJIIOIUN

[Tpucnoco0aeHHOCTFOPTaHU3MOBKAK
pe3ynbTaT MUKPO3BOJIIOLIMH.
Bo3HHKHOBEHHE MTPUCTIOCOOTIEHUIA

y opranuzmoB. ApomMop¢o3sl 1
naunoananrtauuy. [Ipumepst
IPUCIIOCOOJIEHUH y OpTraHU3MOB:
Moposioruyeckue,pu3noI0rniecKue,
OMOXMMHYECKHE, ITOBEICHYECKIE.
OTHOCHUTENBHOCTHIIPUCIIOCOOIEHHOCTH
OpraHU3MOB.

JeMoHcTpanun

TabauIbINCXEMBI:
«IToxpoBUTENBCTBEHHAs OKpACKA
AKUBOTHBIX»,«[Ipeaynpexnaronias
OKpacka *UBOTHBIX),
«DuU3HOTIOTHYeCKUeaIalITalluN,
«IIpucnocob1eHHOCTHOPTaHU3MOBHU
€€ OTHOCHUTEIILHOCTD.
Oo6opynoBanme: repOapun pacTCHUI;
KOJUIEKIIMMHACEKOMBIX ;uydeIalTULIN
3BEpeN ¢ IPUMEPAMHU PA3IMYHBIX
MPUCTIOCOOICHUH.

PackpbiBaTbcoiep:)kaHUETEPMUHA
MPUCTIOCOOJIEHHOCTh OPTraHU3MOB
(amanranus), apomopdos,
UMOA AN TaIHsl.
[IpuBOAUTHKOHKPETHBICTIPUMEPHI
MIPUCIIOCOOJIEHUI OPraHU3MOB
(Mopdoorudeckue, PU3HOIOTHIECKIE,
OMOXUMHUYECKHE, TTOBEICHUCCKHE).
OOBIICHATEMEXaHU3MBO3HUKHOBEHUS
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
[IpuBoauTHIPUMEPHIAPOMOPPO30BU
WIMO0aJanTallui y PACTEHUMN U
KUBOTHBIX.
OOBIACHATHEPOIBLAPOMOP(PO30B
BOCBOEHUHOPTaHU3MaMUHOBBIXCPE]T
oOuTaHwMs.
OOBICHATHPOIBUINOAIATITAIIAN

B IIPUCIIOCOOIEHUH OPTaHU3MOB

K KOHKPETHBIM YCJIOBHSIM CPE/IbI.
J10Ka3bIBaTbOTHOCHUTENbHBIXAPAKTEP
MPUCTIOCOOJIEHHOCTH U IPUBOJIUTD
MPUMEPHIOTHOCUTEITLHOCTHATATITAITUH.
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JlaboparopHasipadora
«IIpucnocobieHusIOpraHu3MOBUUX
OTHOCUTEJIBHASLIETECO00PAZHOCTHY.
JlaGoparophasi paGora
«M3yuenne apomop}o30B u
WIMOAIaNTaluypacTEHU U
YKUBOTHBIX)»

PackppiBaTh3HAUCHUEABUKYIIIIX CUIT
ABOJIFOLMU B (DOPMUPOBAHHUU
MIPUCTIOCOOICHHIA

2.5

Bun,erokpurepunun
CTpYKTypa

Bun,erokpurepunnuctpykrypa.
JeMoHcTpanun

Tabauupmcxembl: «Kpurepunsuaay,
«Bunpl-nBoitHuKW»,«CTpYKTypaBuia B
MIPUPOJEY.

Oo6opynoBanme: repdapun pacTeHU;
KOJUIEKIIUMHACEKOMBIX ;uy4eJIal TULIN
3BEpEN pa3HbIX BUJIOB.
Jlaboparopnasipadora
«CpaBHEHUEBHUIOB
OMOP(OTOTUUECKOMYKPUTEPHIO»

PackpsiBaTh copepkaHue TEPMUHOB U
MTOHSATHH: BUJ, KpUTEPHUH BHUJIA,

O IMMOP(HU3M, BUIBI- TBOMHUKH ,apeall,
AKOJIOTHYECKAs HUIIA, OIS,
BHJIOBOM KapUOTHUII, KOCMOTIOJIUTHI,
SHJIEMUKH, TTOABUIbI, SKOTHIIBI.
XapakTepu30BaTbKPUTCPUUBHUIA
(MopdostornyecKkuii, reHeTUUIECKUH,
OMOXUMHUYECKUM, TeOrpapuUecKui,
AKOJIOTHUYECKUM, OMOXUMHUYECKHUI).
OOBSACHITH HEOOXOIUMOCTD
WCITOJTb30BAaHUS BCEH COBOKYITHOCTH
KPUTEPUEBISIONPEICTICHUSIBUIOBOM
MIPUHAJICKHOCTH OpraHu3Ma.
ITepeuncnsaTh OCHOBHBIE
BHYTPHUBHUIOBBICTPYIIITUPOBKH.
OOBIICHATHITPUINHBICYIIICCTBOBAHUS
MOHO- M TIOJINTHITMYECKHUX BHJIOB.
CpaBHUBATHBU/IBITIO
MOP(HOTOTUIECKOMYKPUTEPHUIO
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2.6

Bunoo6pa3oBanuekak
pe3ynbTar
MHKPOIBOITOIHH.
CBsi3b
MUKPOIBOJIIOIHH
AMUJEMUOJIOTHH

BunooOpa3zoBanue kak pe3yiabTat
MUKPOAIBOTIOIUH. M305sius —
KITt0ueBOM (haKkTOpBHI000pa30BAHMS.
[Tytu 1 cnoco6b1 BuI000pa30BaHUs:
ajutonarpuyeckoe (reorpadguyeckoe),
CUMITATPUUECKOE (IKOJIOTUUYECKOE),
«MTHOBEHHOE» (TTOJTUTIIION TA3AIIHS,
rubpuauzanus). JuTensHOCTh
ABOJTFOITMOHHBIX TTPOIIECCOB.
Mexanuzmbl HOPMUPOBAHUS
OMOJIOTUYECKOTO pa3HO00pasusl.
Ponb sBOMIONIMOHHOM OHOTIOTUH

B pa3paboTKe HAYYHBIX METOJIOB
COXpaHEeHUs1 OMopazHO0Opa3usi.
MuUKpO3BOJIFOLIHS U KOIBOJIOLUS
Mapa3suTOBUNXX035€B. MeXaHN3MbI
(dbopMHUpOBaHUS YCTOWYHUBOCTH
KaHTHOMOTUKAMHUCITIOCOOBIOOPHOBI ¢
HE.

JdemoHcTpauuu

Tabauiel 1 cxembl: «CriocoObl
BU1000pazoBanusi»,«I eorpaduieckoe
BUI000pa30BaHuEe TPEX BUIOB
JaHABIICH, « IKOJTOTHYECKOE
BUJI000pa30BaHNE BUOB CHHUID,
«ITommmnongeipactenning, «KarmycTHo-
peACUHBIUTHOPHUIY.

PackppiBath copepkaHne TEPMUHOB H
MOHSTUI: BUI000pa30BaHUE, N30SI,
KODBOJTIOTIHSL.
XapakTepru30BaThBUI000pa30BaHUE
KaK Pe3yJbTaT MUKPOIBOJIIOIUH.
OOBICHATHPOIBLU3OIISAIIUN
BOOPa30BaHUMHOBBIXBUIOB.
XapakTepru30BaThbpa3INYHBIECTIOCOOBI
BUJ1I000pa30BaHusl (aJUIONATPUIECKOE,
CUMIIATPUYECKOE).

[IpuBOANTH KOHKPETHBIC TPUMEPHI
BHJI0B,00pa30BaBIIMX CAPA3TAIHBIMH
croco0amu.

[IpumeHnsaTh 3HaHUST CIOCOOOB
BUJ1000pa30BaHUSIISIO0BICHEHUS
MPUYUH MHOT000PAa3us BUJIOB.
OOBSICHATEBOSHUKHOBEHNE
YCTOMYMBOCTH MATOTEHOB
KaHTHOMOTHKAM
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OobopynoBanme:repoapurpacTeHU
OJIN3KUXBUI0B,00pa30BABIIHXCS
Pa3IMYHBIMU CIOCO0AMHU

HrorouyacoBnoreme 14
3 | TemacMaxkpo3BoJouusineépe3yabTaTbh)
3.1 | MakposBoJIrOIHs. 1 MeToabIn3y4eHUsIMaKpO3BOIIOLUH. PackpbiBaThcoIep)KaHUETEPMUHOBU
[laneoHTONMOTNYECKHE [TasmmeoHTONOTNYECKUE METOBI ITOHSATHN: MAaKPOIBOIIOLIHS
METO/Ibl U3YUCHUS u3ydeHus sBosronuu. [lepexonnsie (punorenes),nepexoaHbIePOPMBI,
ABOJIIOLIMH (dbopMBI 1 HUITOTEHETHICCKUE PSIIBI (uUIOreHeTuYECKUe PAbI,
OpPraHHU3MOB. MAJI€OHTOJIOTUS.
JdemoHcTpauuu XapakTepu30BaTbMaKPO3BOITIOLIMIOKAK
TabauIbINCXEMBI: HaJBUJIOBYIO 3BOJIIOLMIO 00pa30BaHUs
«DunoreHeTHYeCKUNPSITTOIAIN, KPYITHBIX TAKCOHOMUYECKUX €JIMHUII.
«ApXeonTepuKcy,«3Bepo3yonie OOBSACHATH 3HAYEHUE
smepb», «Cteromnedanby, MMaJI€OHTOJOrNYCCKUXUCCIICIOBAHUM
«Punnopute,«CeMeHHbIE JUTSI TIOJTy4YeHUs (PAKTOB DBOJIIOIIMH
NarOPOTHUKI. OpPraHHU3MOB.
O0opyaoBaHHe:KOJUIEKIINY, [TpuBOAUTH MPUMEPHI OPTaHNU3MOB,
repOapuu,MyJISKHACKOIIAEMBIX OTHOCSALIUXCSKIIEPEXOTHBIM(POPMAM.
OCTAaTKOB OPraHU3MOB HazpIiBaTh rpyIimmsl OpraHu3MoOB,
JJIIKOTOPBIXBOCCTAHOBIICHBI
(buIoreHeTuYeCKue PsIbl.
CpaBHUBATHIPOLIECCHI
MaKpO3BOJIFOLUMUMUKPO3BOIIOLUN
3.2 | buoreorpadudieckue 1 buoreorpaduueckuemeroapim3yueHusi | PackpeiBaTbcopepKaHNETEPMUHOBU
METO/IbIN3YYEHUS sBosou. CpaBHEHHEDIOPHIN MNOHSTUIN: Onoreorpadus,3HIEMHUKH,
HBOJIIOLIUU (dayHbl MAaTEPUKOB U OCTPOBOB. PEJIUKTBHI.
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buoreorpaduyeckueodnactu3emiu.
Buabl-sHIeMUKY U PETUKTHL.
JeMoHcTpanun

TabauIbINCXEMBI:
«buoreorpaduaeckrne30HbI3EMITI,
«JIpetid KOHTUHEHTOBY, «PEeTUKTHI.
Oo6opynoBanme:repOoapun; KOUICKIIUU
HACEKOMBIX

OO00CHOBBIBATh 3HAYEHUE
ouoreorpaduuIIU3ydYeHUS

HBOJIIOLIMY OPTaHU3MOB.

[lepeuncnars Ouoreorpaduieckue
0071aCTU3eMIIMUOOBSICHATHIIPUYUHBI UX
BBIJICTICHHSL.
CpaBHuBathhaopynhayHyMaTepuKkoB U
OCTPOBOB, PACTCHUS U KUBOTHBIX
pa3HbIX Ouoreorpaguueckux o0macTei.
[IpuBOANTHIIPUMEPHIPETUKTOBBIX
OpraHU3MOB, BUJIOB-IHICMHUKOB.
OOBICHATHITPUYUHBICOXPAHEHHUSI
BHJIOBIHICMUKOBH«KUBBIX
HCKOTIAEMBIX»

3.3

OMOPHUOSIOTUYECKUEH
CPaBHHUTEIIHHO-
MOP(OJIOTHYECKUE
METO/Ibl U3YICHUS
HBOJIIOIIUU

OMOpPHOJIOTMYECKUE U CPABHUTEIIBHO-
MOp(hOI0THUYECKUE METO bl U3YUCHUS
sBONIOLMU. [ eHeTHUeCKEMEXaHU3MBbI
ABOJIIOLIMU OHTOT'€HE3a U MOSBICHUS
SBOJIFOLIMOHHBIX HOBIIECTB.
['omonornyHbie ¥ aHATOTUYHBIE
oprassl. PyiuMeHTapHbIEOpraHbin
aTaBuU3Mbl. MOJIEKYJIIApHO-
reHeTH4eCcKue, OMOXMMUYECKUE U
MaTeMaTHYECKHUEMETOIBIN3YYCHHUS
ABOJIIOLMHU. [ OMOJIOTUYHBIE T'€HBI.
CoOBpEMEHHBIEMETOIBITTOCTPOCHHUS
(UIIOreHeTHYECKUXICPEBHEB.

PackpbiBaTh cofepkaHue TEPMUHOB U
MOHATUI: AMOpuUoNorus, Mmopdoiorus,
rOMOJIOTUYHBIEUAHATIOTUYHBIEOPT AHBI,
PYJIMMEHTHI,aTaBU3Mbl,0MOXUMUYECKAS
TOMOJIOTHSL.
XapakTepru30BaTbdIMOPHUOIOTHYECKHUE,
CPaBHUTEIHLHO-MOP(OJIOTHUECKHE,
MOJIEKYJISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE, MATEMATUYECKHE
METO/Ibl U3YUYEHUS IBOJIIOIUH.
OOBICHATE3HAYEHUEIMOPHUOJIOTUH,
CpaBHUTEIHHOU MOP(}OIOTHH,
MOJIEKYJISIPHONT€HETUKN,0MOXUMHUH,
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XPpOMOCOMHBIEMYTAITUUUIBOITIOLHS
TEHOMOB.

JeMoHcTpanun

IToptpers: K.M. bap,
A.O.Kosanesckuii,®.Mromiep,

. I'ekkensb.

Tabmuiel 1 cxeMbl: «HadanpHbIe
CTaAMMIMOPUOHATBHOTOPA3BUTHS
IMO3BOHOYHEBIX JKHBOTHBIX),
«I"oMoIornYHBICeHaHATIOTUYHbBIC
Oopra"b»,«Py1nMeHTbDY, K ATaBU3MBDY,
«XpPOMOCOMHBICHAOOPBIUETIOBEKAN
IITUMITAH3EY.

O0opynoBaHue: KOJICKIINH,
repoapun,MyJIsKUTOMOJIOTUYHBIX,
AQHAJIOTUYHBIX, PYAUMEHTAPHBIX
OpraHoB U aTaBU3MOB

OMonHGOPMATUKHUISTU3YYSHUSI
ABOJIIOIIMU OPTaHU3MOB.
OuennBatbBIagA.O.KoBaneBckoro B
Pa3BUTHE SBOJIIOIIMOHHOTO YUEHHS.
OnuchIBaThreHETHIECKUEMEXaHU3MbI
HBOJIIOIIMU OHTOT'€HE3a U TOSIBJICHUS
ABOJIIOIIMOHHBIX HOBIIECTB.
[IpuBOANTH MPUMEPHI ATABU3MOB U
PYJIMMEHTAPHBIXOPTaHOBYPA3THUYHBIX
OpPTaHU3MOB U OOBSICHITH IPUINHBI KX
MOSIBJICHMSL.
[IpuBOANTHIIPUMEPHITOMOTIOTHIHBIXU
aHAJIOTUYHBIX OPTaHOB.
CpaBHUBATBCTPOCHUEOPTAHOB Y
OpraHU3MOB Pa3HbIX
CUCTEMATHICCKUXTPYTII.
[TpuBOAUTHIPUMEPHIOMOXUMUYECKOM U
T€HHOW TOMOJIOTHH.
OrnennBaTh3HAYCHUEOMOUH(POPMATUKH
IUISL U3YYEHUS 3aKOHOMEPHOCTEN
ABOJTIOIUHN

3.4

OO01ue
3aKOHOMEPHOCTH
DBOJIFOLIN

OO61ue 3aKOHOMEPHOCTH (TIpaBuUJIa)
aBOMIOLIMHN. ] [punyuncmenvipyHKyuil.
HeoGpaTumMocTs 3BOJIONNH.
AnanTyuBHas paavaius.
HepaBHOMEpHOCTHTEMITOBIBOJIIOLIUH.
JeMoHcTpanun

PackpbiBaTh cofiep:kaHue TEPMUHOB U
HNOHSTUN: cMeHa (YHKIIUI OpraHoB,
HEOOPaTUMOCTBIBOJIIOINH,aJalI TUBHAS
paauarus, HEpaBHOMEPHOCTh TEMIIOB
DBOJIFOLIMH, YEPEJOBAHUE TIIABHBIX
HaITPaBJICHUMIBOJIIOLUY.
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Tabauusl 1 cxembl: «l TaBHBIE
HaIpaBJIEHUAIBOIIOLUN»,«O01Ime
3aKOHOMEPHOCTHU 3BOJIFOLIHMY

AHaIM3UPOBATHIIPUYNHBIYEPETOBAHUS
TJIaBHBIX HAPABJICHUHN SBOJIOLNH.
[IpyuBOIUTH NPUMEPBITPOUCXOKICHUS
OPTraHUu3MOB OT
HECHEUUATN3UPOBAHHBIXITPEIKOBUNX
MIPOTPECCUPYIOLIEH CEaIn3aluu.
OOBICHATHITPUUMHBIHEPABHOMEPHOCTHU
TEMIIOB JBOJIIOLIHH.
IIpuBOAUTHEIIPUMEPBIAIAIITUBHON
paauauy y OpraHu3MoB.
OOBICHATHITPUIUHBIHEOOPATUMOCTH
ABOJIFOLIUN

HrtorouacoBnoreme 6
4 | Tema«IIpoucxo:xxaeHuenpa3BUTHEKU3HUHA3EMJIE»
4.1 | 'mnorte3sl 2 Hay4yHblerunoTe3bmponcxoxaeHus PackpriBaTbCcOIepKAaHUETEPMUHOBHU
BO3HUKHOBEHUSKU3HU KU3HU Ha 3emyie. AOUOTeHe3 U MOHATHUM: KpEallMOHU3M, BUTAJIU3M,
Ha 3emiie na"cnepmusi. [foHayuHeie naHcrnepmusi, abUOTeHE3.

MIPEJCTABIICHUS O 3aPOKICHUH KU3HU
(xpearmonusm). ['unoresa
MIOCTOSIHHOT'O CaMO3apOKICHUS KU3HU
ueconpoepkeHueonsiraMud. Peau,
JI. Cnannaunuanu, JI. ITactepa.
[IpoucxoxaeHNEKU3HUA
acTpoOHOJIOTHS.

JdemoHcTpauuu

[Moptpethl: @.Penu,JI.Cnannanuanu,
JI. Iactep.

N3naraTbHay4YHBIETUTIOTE3BIMTEOPUHT
ITPOUCXOKICHHUS )KU3HH HA 3eMIIE.
OnennBatpBkian®.Penu,
JI.Cnannanuanu,JI.ITactepa

B (popMHpOBaHUE HAYYHBIX B3IJISIIOB
Ha MPOUCXOKJICHUE KU3HU Ha 3eMJIe.
[TepeuncnsaTbCTaAMUPAZBUTUS KUZHU
Ha 3eMJie, COTJIACHO TeOpPHH OMOI033a
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Tabauip! 1 cxeMbl: «CxeMa onbITa
@.Penn»,«Cxemaonbitall.ITactepa
M0 U3YYEHUIO CaMO3apOKIACHUS
JKU3HI

4.2

OCHOBHBIEATAIIBI
HEOPraHUYECKON
ABOJIIOIAU

OCHOBHBIEAITANIBIHEOPTAHUYECKOM
sBoonuu. [lnanerapnas
(reosioruyeckast) IBOJIOLIHS.
XUMUYECKASIIBOIIONNA. AONOT€ HHBII
CHUHTE3 OpPraHUYECKUX BEIIECTB
n3Heopranndeckux.OneITC.Mutepa n
I'. FOpu. O6pazoBaHue MOJIMMEPOB
u3 MoHOMepoB. KoanepBarnas
runote3aA.M.OnapuHa,rumnoresa
nepBuuHOroOyIpoHa k. XoieiHa,
reHernyeckas runoresza ['. Mémnepa.
Pu6o3umsl (T. Yek) u runoresa
«vupa PHK» V. I'mnbepra.
dopmupoBaHue MeMOpaH U
BO3HUKHOBEHUEIIPOTOKIIETKH.
JdemoHcTpauuu

[Toptpetsr: C.Muiep,I . FOpn,

A. W. Onapun, JIx. Xonaein,['.
Ménnep.

Tabnunbmcxembl: «CxeMaorbiTa

C. Munnepa, I'. FOpu», «IOtansl
HEOPTaHUYECKOMIBOIIIOLIUI.

PackpriBaTbCcOnEpKaHUETEPMUHOBH
MOHSTUI: T€0JIOTUYECKast SBOJIIOLINS,
XUMHUYECKasi SBOJIOLMS, A0MOTCHHBIM
CUHTE3, IepBUYHAsS aTMOoc]epa,
KOallepBaTHBIE KaIlId, pUOO3UMBI,
MPOOUOHTHI.
XapakTepu30BaTbOCHOBHBICATAIIBI
XUMHYECKOU IBOIOLUU.

Ha3zpiBaTh XMMHUYECKHN COCTAB
nepBuYHOMaTMOCc(epbI3eMIIu.
OuennBatbBrianC.Mumiepa,

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

B (popMHpOBaHUE HAYYHBIX B3IJISIIOB
HaIPOUCXO0KICHUE)KU3HUHA3EeMIIE.
OnuceiBaTh yCJIOBHS, HEOOXOUMBIE
JU1s1 aOMOT@HHOT'0 CUHTE3a
OPraHUYECKUX COCIIMHCHUU.
ITpuBOAUTEIPUMEPBIMOJIEKY I,
YKOTOPBIXBO3HUKIIUIPOLIECCHI
T€HETUYECKOr0 KOIMUPOBAHUS U
dhepMeHTaTUBHASI aKTUBHOCT.
O060CHOBBIBATEHEBO3MOKHOCTh
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BupryanasHasisiadboparopHaspadoTa
«MogaenupoBanreonsIToBMuILIepa—
HOpu o n3yuennto abMOreHHOro
CUHTE3a OPraHUYECKUX COCIMHEHUN
BIIEpBUYHONaTMOC(Epe»

MMOBTOPHOTOBO3HUKHOBCHUSKU3HIHA
3emiie

4.3 | Ucropus 3emiu u Uctopusa 3emin u MeToIb1 €€ PackpsiBaThCOIEp)KAHMETEPMUHOBH

METO/IbICEN3YUCHUS u3yuyeHus.FickomnaemMpleOpraHuyeckue | OHATUN: T€0XPOHOJIOTHs
ocTaTKu.[ e0XpOHOJIOTUANEEMETOIBI. (oTHOCHUTENBbHAS,a0COMIOTHAS),
OTHOcCUTENbHAsNAa0COIIOTHAS OKAMEHEJIOCTH, METOBI
reoxpoHosiorus.I'eoXpoHoornyeckass | FeOXpOHOJIOTUH, T€OXPOHOJIOTMYECKas
HIKaJa: 0HBI, 3PbI, IEPUOJIBL, FITOXU. 1IKasa: 30Hbl, 3pPbl, IEPUOJIBIL, SIIOXU.
JdemoHcTpauuu XapakTepu30BaTh METOAbI U3YUYCHUS
TabauLBIMCXEMBI: HCTOPUU 3EMIIH.
«["eoxpoHOIIOTHYECKASIIIIKATIAY. [TepeuncnsaTbpaznensl
O0opynoBaHue:KOICKITUN r€OXPOHOJIOTHYECKOM IITKAJIBI.
OKaMEHEJOCTEN, MOJE3HBIX OueHnBaTh3HAYECHUEN CKOTIAEMbBIX
VCKOTIA€MBIX;MYJISKUOPTaHUYECKUX OCTAaTKOB JJIsl U3y4YEHUsI UCTOPUU
OCTaTKOB OPraHU3MOB. pPa3BUTHUS KU3HU Ha 3eMIJIE.
JlaGopaTopHasipabora OOBSACHSTH XapaKTep pacipeaeICHUsS
«3y4eHnenonmCcaHuen CKONaeMbIX HCKOITa€MbIXOCTATKOBB3EMHOMKOPE.
OCTaTKOB JIPEBHUX OPTaHU3MOB) CpaBHUBATh METO/IbI A0COTIOTHON U

OTHOCUTEIIBbHONT€OXPOHOJIOT MU
4.4 | HauaabHBICATAIIBI HauanbHbIie 3Tanel opraHu4ecKomn PackpriBaTh conepkaHue TEpPMUHOB U
OpraHU4YeCKON spoJirornu.llosiBnennensBoronus MOHSTUI: KIIOCJIETHUN YHUBEPCAJIbHBIN
ABOJIIOLIUU MEPBbIX KIETOK. DBOIIOLIHS 001Ut IPeI0K», OTHOKIETOUHBIE

MeTabom3ma. Bo3HUKHOBEHUENIEPBBIX
skocucTeM.COBpeMEHHBIEMUKPOOHbIE

OpTraHU3MBI,IIPOKAPUOTHL,3YKAPHOTHI,
CUMOMOTreHE3.
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OMOTUIEHKMKAaKaHATIOTTIEPBBIX
Ha3emiiecoo011ecTB.CTpOMAaTOIUTHI.
[IpoxapHuOTBI U yKapUOTHI.
[Iponcx0XKIeHNEIYKapUOT
(cumOuoOreHes3). IBOTIOLUOHHOE
IIPOUCXOKICHUE BUPYCOB.
JeMoHcTpanun

Tabauupmcxembl: «HauanbHbpieaTAIbI
OpPraHUYECKOM IBOMIOLNNY, «CxemMa
00pa3oBaHUsl 3YKApUOT MMYTEM
cumbuorenesa»,«CTpoeHUEBUPYCA»

XapakTepu3oBaTbHauYaIbHBIEATAIBI
OPTraHUYECKOUN IBOJIOLUU.

[TpuBoauTH MpUMEpPHI apoMop(Ho30B
MEPBBIXOAHOKIETOYHBIXOPTaHU3MOB.
XapakTepu30BaTbOCHOBHBIE
MOJIOKEHUSUI0KA3ATENbCTBAT UTTOTE3bI
cuMOuoreHesa.

JloKa3pIBaTh M0JIyaBTOHOMHOCTD
MUTOXOHJIPUM U IJIACTU], UX
MIPOUCXOKTCHUCOTIIPOKAPHUOTHIESCKIX
KJIETOK.

JlenaTpb BBIBOJBI O 3HAUEHUU
BO3HMKHOBEHUS (DOTOCUHTE3A,
(dbopMupoBaHUSISIIpaAISAAIbHENIIIETO
Pa3BUTHUSA )KU3HU Ha 3eEMIJIE.
XapakTepu30BaTbIUNIOTE3bI
MIPOUCXOKICHUSIBHPYCOB

4.5

DBOJIIOIUSAIYKAPUOT

[Tponcx0X 1€ HUEMHOT OKJIETOYHBIX
OpraHu3mMoB. Bo3HMKHOBEHME
OCHOBHBIXTPYIIIMHOTOKJIETOYHBIX
OPTraHU3MOB.

JdemoHcTpauuu
[Hoptpet:11.U.MeuHukoB.
TabmibincxeMsl: «HaganbHbBIEI TAIIBI
OPTraHUYECKOM HBOOIUNY, «Cucrtema
YKUBOW MPUPOIBD)

PackpriBaTbCcOEpKAHUETEPMUHOBHI
MOHSATUM: TPOKAPUOTHI, DYKAPUOTHI,
MHOTOKJIETOYHOCTh, CTIEIIhaTn3aIus
KJIETOK, BUPYCBI.
XapakTepu30BaThIIPOUCXOKICHHUE
MHOTOKJIETOYHBIX OPTaHU3MOB.
CpaBHUBATHOCOOCHHOCTH
AYKaPUOTUYECKUXUITPOKAPUOTUIECKHUX
OpPraHHU3MOB.
HasbiBaTrboCcHOBHBIEAPOMOP(]O3BI
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9YKApUOTUOLCHUBATbUX3HAUYCHUC IJIA
HaHBHeﬁmeFOpaBBHTHH}KHBHH

4.6 | OCHOBHBICITAIIBI OcCHOBHBIE 3Tanbl 3BOJIOLUHU BEICHINX | PackphIBaTh coAep:KkaHUE TEPMUHOB U
ABOJIIOLIMH pactenuii. OCHOBHbBIE apOMOP(HO3BI MOHSATHI: BOAOPOCIIH,
pacTUTEILHOTOMUPA pacTeHuil. BbIxoJ pacTeHuii Ha Cylly. | pUHUO(PUTHL,MXU,TAIOPOTHUKOOOPA3HbI

[TosiBNeHUE CIOPOBBIX PACTEHUM U €,CEMEHHbIC MarlOPOTHUKH,
3aBO€BaHUE UMU cymiu. CeMeHHbIe rOJIOCEMEHHBIE, IOKPBITOCEMEHHBIE,
pactenus. [Iporcx0kIeHUEIBETKOBBIX | Oecrolioe mokojieHue (cnopodur),
pacTeHuH. MOJIOBOE MOKOJIEHHE (raMeTo(PuT).
JeMoHcTpanun [lepeuncnsaTb OCHOBHBIE 3TAIbI
Tabaunpircxembl: « ApoMopdo3s ABOJIFOLIUM PACTUTEIIBHOTO MUPA.
pacteHui», «Punnours», HaswsiBaTbocHOBHBIEApOMOP(HO3bI
«OIHOKIETOYHBIEBOIOPOCIINY, pPacTEeHHI U OLIECHUBATh UX
«MHOTOKJIETOUYHBIEBOJOPOCIII, ABOJIIOIIMOHHOE 3HAYEHUE.
«Mxn» «ITanopoTHUKnY, CpaBHUBAaTLOCOOEHHOCTUCTPOCHHUS
«I"onocemeHHbIepacTEeHUs»,«OpraHsl pacTEeHHI pa3HbIX OTIAEIOB
LIBETKOBBIX PACTEHUI.
Oo6opynoBanmne:repbapurpacTeHU
Pa3JIMYHbBIX OTIEIOB.
IpakTnueckasipadora
«M3yueHneocobeHHOCTEMCTPOCHNU
pPACTEHUH Pa3HBIX OTIIECIOBY

4.7 | OCHOBHEBIE JTaIIbI OCHOBHBIC ATaIbI PBOJIIOIUH PackpsiBaTh coqiepkaHe TEPMUHOB U

ABOJTIOLIMMKMBOTHOTO
MUpa

AKUBOTHOTO Mupa. OCHOBHBIE
apoMopd03bDKUBOTHBIX. BeHickas
dayna. KemOpuiickuii B3pbIB —
MOSIBJIEHUECOBPEMEHHBIX TUTIOB.

MOHATUN:IPOCTENIINE, UIACTUHYATHIE,
KUIIEYHOIIOJOCTHBIE, TNIOCKUE YEPBH,

YJICHUCTOHOTHE, PHIObI, 3eMHOBO/IHBIE,
MPECMBIKAIOIIAECS, ITULLBI,
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HepBBIGXOpI[OBBIC)KI/IBOTHBIC.)KI/IBHB B

BOJIC. DBOJIIOLHS IO3BOHOYHEBIX.
[Tpoucxoxnenne ampuoOuii u
pentunui. [Ipoucxoxaenue
MJIEKONUTAOMUX U nitull. [Ipunimn
KJIF04eBOTO apomopdo3sa. OcBoeHHE
0eC03BOHOYHBIMUHUIIO3BOHOUYHBIMHA
YKUBOTHBIMHU CYIIIH.

JdemoHcTpauuu

Tabnuipincxemsbl: «CxeMapa3BUTHS
KUBOTHOTO MUPay, «K ApoMop(o3bl
JKUBOTHBIX», «IIpocreimey,
«KumeunonosaocTtHbie», «Ilmockue
yepBm»,«HUneHuctonorue»,«Poiobn,
«3E€MHOBOIHBICY,
«IIpecmebikatomuecsy»,« I ITuib,
«MIEKOUTAIOIINUE.
O0opynoBaHue: KOJUICKIIUU
HACEKOMBIX; BJIIAKHBIC MPEMapaThl
YKUBOTHBIX ;pAKOBUHBIMOJIJIFOCKOB;
KOJUICKITUH UTJTIOKOKHX; CKEIICThI

IMO3BOHOYHBIX)KUBOTHBIX ;HYYCJIAIITUIL 1

3BEpEN.

IpakTnueckasipadora
«M3yueHneocobeHHOCTEMCTPOCHNU
MO3BOHOYHBIX KUBOTHBIX)»

MJIEKOITUTAIOLIUE, IKTOIEPMa,
HHTOJIEPMa,ME30I€PMa,/IBY CTOPOHHSIS
CUMMETPHUS, TEINIOKPOBHOCTb.
[lepeuncriaTbOCHOBHBIEATAIIBI
HBOJIFOLIMH KUBOTHOTO MHpA.
Ha3bIiBaTh OCHOBHBIE MpeajanTaluy,
CHO0COOCTBOBABIIMEBBIXO/1Y’)KUBOTHBIX Ha|
cyuny.

OneHuBaTh 3HAYECHUE PA3BUTUS
HEPBHONCUCTEMBLIIISITPUCIIOCOOTICHHS
’KUBOTHBIX K YCIIOBUSIM OKpY Karolen
CpEIbl.
OOBACHATHIIPUYHHBI3BOIOIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PBIO,
NTUL, MIIEKOITUTAIOLIUX
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4.8

Pa3Butuexuzan
Ha 3emiie

Pa3BuTHe XU3HU Ha 3emiie 1O 3paM U
IepuoaaM: apxeu, MpoTEPO30H,
1aJIC0301,Me303011, kaltHO301. O01as
XapaKTEPUCTHKA KJIMMaTa 1
reonorundeckuxmnporueccon.llosBienune
Y PacUBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3zoBaHue:eroyCciIOBHIN
BIIMSIHUE HA Ta30BbIM COCTaB
aTMOC(hephl.

MaccoBbie BBIMUPaHUS —
3KOJIOTUYECKHAE KPU3UCHI ITPOULIOTO.
[IpuuuHbI U CIEACTBUS MacCCOBBIX
BbIMHUpaHuil. COBpEMEHHBII
AKOJIOTUYECKAN KPU3HC, €TO
ocobennoctu.lIpobremacoxpanenus
O6ropazHoobpasus Ha 3emIie.
JdemoHcTpauuu
Tabnuubimcxembl: « Pa3BUTHEKU3HY B
apXeucKou spey, «Pa3Butue xKu3HU B
IIPOTEPO30MCKOM dpey, «Pa3Butue
YKA3HU B TTAJIE030MCKOU 3pe»,
«Pa3BUTHEKNZHUBME30301UCKONIPEY,
«Pa3BUTHEKNZHUBKANHO30MCKOU
ape»

PackpsiBaTh cojiepKaHUE TEPMUHOB U
MIOHATUM: apXeH, apxeOaKTepuH,
[IMaHOOAKTEPHH, POTEPO30H,
najaeo30i, KeMOpuUid, OpJOBUK, CUITYD,
neBoH,kapOoH,epMb,[lanres, Tetuc,
TPUIOOUTHI, PUHUODUTHI,
PAKOCKOPIHOHBI, TAHIIUPHBIE PHIOHI,
KOTHJIO3aBpbl, M€3030M, [ OH/1BaHa,
JlaBpa3zus, Tpuac, ropa, Mell, XBOWHbIE,
TUHKTOBbI€, CATOBHUKOBEIE,
OeJIEeMHUTHI,aMMOHUTHI, JTHO3ABPHI,
apXEONTEPHUKC, TOKPBITOCEMEHHBIE,
KalHO30M, NajJeoreH, HEOTeH,
AHTPOIIOTE€H, MACCOBOE BHIMUPAHHUE.
XapakTepu3oBaTh Pa3BUTUE KU3HU
Ha 3eMJIe TI0 3paM U MEPHUOJIaM.
VYcranaBaMBaTh 3aBUCUMOCTD MEXKTY
re0JIOTMYECKUMU MPOLIECCAMH,
M3MEHEHUSIMUKJIMMATAUIIPOLIECCAMU B
KUBOU MIPUPOJIE.
OOBICHATHITPUYUHBIPACIIBETA
CUCTEMATHYECKUXTPYIIIOPTraHU3MOB
B PA3JIMYHBIC 3PbI U TIEPUO/IBI.
AHanM3UpPOBATHIIPUUNHBIUCIICACTBUS
MACCOBBIX BBIMUPAHUU.
Ha3zbiBaTh0CHOBHBIEAPOMOP(]O3BI
PaCTEHUUN)KUBOTHBIX.
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[TpuBOAUTHIIPUMEPBITEPEXOTHBIX
dbopM opraHu3mMoB.
AHaIM3uPOBATHITY TUPEIICHUS
poOIeMBbl COXpaHEHHUS
OnopazHooOpa3usiHa3eme

4.9

CoBpeMmeHHasicucTeMa
OpraHUYeCcKOTo MUpa

CoBpeMeHHasACHCTEMAOPTaHUYECKOTO
mupa. [IpuHnumne! kaaccupukamm
opranu3mMoB.OCHOBHBIE

CUCTCMATHUYCCKUCTPYIIIIBIOPI'aHU3MOB.

JeMoHcTpanun
Tabauupmcxembl: «CoBpeMeHHast
CHUCTEMa OPraHUYECKOro MUpa»

PackpbiBaThCcoOIEp)KaHUETEPMUHOBU
MOHATUH: OAKTEPUH, APXEH, BHICIIINC
pactenus, 3eJ1EHbIE BOJLOPOCIIH,
OarpsiHku, Oypbie BOJIOPOCIIH,
MOXOBH/IHBIE, TATIOPOTHUKOBUIHBIC,
XBOIIIEBUIHbBIC, TUTAYHOBUHBIE,
TOJIOCEMEHHBIC, TTOKPBITOCEMEHHBIE,
MPOTHUCTHI, KAIIICYHOITOJIOCTHBIE,
MJIOCKUE YePBU, KPYTJIbIE YEPBU,
KOJIbYaThle YEPBH, YICHUCTOHOTHE,
MOJUTIOCKH, UTJIOKOKHE, XOP/IOBBIE,
rpuOBbI, TUIIAHUKU, BUPYCHI.
XapakTepru30BaThbCOBPEMEHHYIO
CUCTEMY OPTaHUYECKOTO MHPA;
Ha3bIBATHOCHOBHBICCUCTEMATHICCKIC
IPyIIB OPTaHU3MOB.
OOBACHATHIPUHIIUIIBIKIACCU (DUKAITHH
OpPTaHHU3MOB.
[TepeuncaThOCHOBHBICTIPH3HAKH
MIPOKAPHUOT,PACTCHHM,)KUBOTHBIX,
rpuOOB,KPACHBIXUOYPHIXBOIOPOCIIEH.
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[IpuBOIUTEIPUMEPBITIPEACTABUTEIEN
OCHOBHBIXCUCTEMATHYECKUXTPYIIIT
OpPraHU3MOB

HrorouyacoBnoreme 15
5 | Tema«IIpoucxoxaeHueqe0BeKa—AaHTPONOTeHE3)
5.1 | AuTpononorus — 1 Paznenpin3agaunadnTpoOnoIOruu. PackpsiBaTh cojiepKaHUE TEPMUHOB U
HAayKa04EJIOBEKE MeToabl aHTPOMOJIOTHH. MOHSATUI:aHTPOMOJIOT S ,MOP(OJIOT U,
JdemoHcTpauuu AHTPOIIOrEHE3, AaHTPOIIOMETPHUS,
Tabauupmcxembl: «MeTo bl PEKOHCTPYKIUS, apXEOJIOTHS,
AHTPONOJIOTUI. STHOrpadusl.
OobopynoBanme: MyJsiKu HaspiBaTbpa3aenbivzagaun
OKAaMEHEJIOCTEN,IIPEAMETOB AHTPOMOJIOTUH.
MaTEPUATBHOUKYJIBTYPBIIPEIKOB XapakTepu3oBaTh METObI
yesoBeka; hortorpaduu HaxXo010K AHTPOMNOJIOTMMUCPABHUBATBUXMEK]TY
MCKOIIa€MBIX OCTATKOB YEJIOBEKA co0oii.
Briaensate BOnpoCsl 3BOITIOLUN
YEJI0BEKA,UCCIIEAYEMBICIPUTIOMOIIN
Pa3IMYHBIXMETO0B
5.2 | Pa3zButune 1 CraHOBIICHUETIPEICTABICHU I PackpbIBaTbCOIEpKAHUETEPMUHOBU
MIPEJACTABICHUIN 0 IPOUCXO0XKIAECHUH YEJIOBEKA. MOHSITUI: AHTPOTIOT€HHAsA TEOPHS,
OTIPOUCXOXKICHUU Penurnosnsie BO33peHus. TpyaoBas Teopus, Homo sapiens.
YeJI0BEKa CoBpeMeHHBIEHaYYHBIETEOPHH. OuennBatbBkiany./lapeuna B

JdemoHcTpauuu

IHoprper: Y. /lapBuH.
TabauipmcxeMbl: «MeToabl

AHTPOIIOJIOTHUI.

pPa3BUTHE MPEICTABICHHUIN

O MPOUCXO0KICHUU YEIIOBEKA.
AprymMeHTUpPOBAHHOKPUTUKOBATh
PEIUTHO3HBIETIPEACTABICHUS
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ObopynoBanme: MyJsiKu
OKaMEHEIOCTEN,IPEIMETOB
MaTepUaIbHOU KyJIbTYPhI PEIKOB

YeoBeKa; penpoaykiuu(hortorpadun)

KapTUH ¢ MU(DOTOTUICCKUMHA U
OUOJIEICKUMH CHOKETAMU
MIPOUCXOKICHUSIEIIOBEKA

OIPOUCXO0XKICHUNYEIIOBEKACTIO3ULIUU
€CTECTBEHHBIX HAYK.
XapakTepu30BaTbHAYYHBIETEOPUU
IIPOUCXOKICHHS YEIIOBEKA

53

MecTtouenoBeka
B CUCTEME
OpraHu4ecKOroMupa

CX0J1CTBO 4YeIOBEKA C )KUBOTHBIMU.
CucreMaTuuecKoe MOJI0KEHUE
yenoBeka. CBUIETENbCTBACXOACTBA
YeJI0BeKa C )KUBOTHBIMMU:
CPaBHUTEILHO-MOP(OJIOTUUECKHE,
aMOpHoIOTHYECKUE, (PU3UOIIOTO-
OMOXMMHUYECKHE, IOBEICHYECKHE.
OTnuyus yenoBeka OT KUBOTHBIX.
[IpssMOX0KIEHME U KOMILIEKC
CBSI3aHHBIXCHUMIPU3HAKOB.Pa3zBuTHe
TOJIOBHOTOMO3TauBTOPOMCUTHAJILHON
CUCTEMBI.

JdemoHcTpauuu
Tabauipircxembr: «I 0J10BHONMO3T
yesoBekay, «HernoBekooOpa3Hbie
00e3bsiHbY, «CKeNeT YesioBeKa 1
CKeJIeTIINMIIaH3e»,« Py TuMeHThIN
aTaBU3MBbD».
O6opynoBaHme:CKEIETUEIIOBEKA,
MoJiebUYepenadyesoBeKanuepena

PackppiBaThCcOEpI)KaHUETEPMUHOBU
MOHSTUH: PYJUMEHTHI Y YeJIOBEKa,
aTaBU3MBIYYEIIOBEKA,
MIPSAMOXO0XKICHHUE, BTOPAsSCUTHATbHAS
cuUcTema.
OrnpenensaTbCUCTEMAaTUUECKOE
MOJIOKEHUEUEIIOBEKAaBOPTAHUYECKOM
MUpE.
BhBISABISTHUEPTHICXOICTBAUPABTHUUS
YeJIOBEKa U )KUBOTHBIX.
XapakTepru30BaThCBUACTEIILCTBA
CXOJICTBA YEJIOBEKA M JKUBOTHBIX
(cpaBHUTETHHO-MOP(DOIOTHUECKHE,
sMOpuoIornYecKkue, Gu3noaoro-
OMOXHMHYECKHE, TIOBEJICHUYCCKHUE).
[IpuBOAMTH MPUMEPHI ATABU3MOB 1
PYJIMMEHTOB y YEJIOBEKA.
OnuchIBaTHITPU3HAKUYECIIOBEKA,
c(hOpMHUPOBABIIIUECS B CBSI3H
CAPEBECHBIMOOPA30MIKU3HHUTIPEKOB
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[IMMITaH3€;MOIEIbKUCTHYETIOBEKAH
KHCTH ILIAMITaH3E.
Jlaboparopnasipadora
«M3yueHneocobeHHOCTENCTPOCHUS
CKEJIETa YEJIOBEKA, CBA3AHHbIX
CIPSIMOXOKICHUEM

UITPSIMOXOKICHUEM.
BoIABIATBIPUYNHBIOCOOCHHOCTEN
CTPOEHUS Yeperna 4yeJoBeKa
MOCPABHEHUIOCYEIOBEKOOOPa3HbIMU
00e3bsIHaMHU.
CpaBHUBATHOPYAUNHYIOIESITENBHOCTh
YeJIOBEKA U )KMBOTHBIX.
CpaBHUBATHOCOOCHHOCTHUBBICIIICH
HEPBHOUIEATEIIbHOCTUYEIIOBEKAN
KUBOTHBIX

5.4 | JIBIKYIIMECHITBI JIBrxymre cuisbl ((hakTopsbl) PackpriBaTbCcOnEpKAHUETEPMUHOBHU
(paxTopnr) aHTpOMoreHe3a: OMOJIOTHYECKHe, MOHSTUH: HACJIEICTBCHHAs
aHTPOIIOTEHE3a coraibHbIe. COOTHOIIICHUE W3MEHYHMBOCTh,ECTECTBEHHBIHOTOOD,

OMOJIOTHYECKHUX U CONMaJIbHBIX Opy,HHfIHaﬂﬂeﬂTeHbHOCTb,prrIHOBOe
(GbakTOpOB B aHTPOIIOTEHE3E. COTPYJHUYECTBO, OOILIEHUE, PEUb.
JeMoHCTpauun XapakTepru30BaThABIKYIITUECUITBI
Tabauupmcxembl: «JIBUKYIIHECHITBI aHTPOIIOTeHE3a: OMOJOTUYECKUE U
aHTPOIIOTEHE3aY. COLIMATIbHBIC
O0opynoBanmne:MyISKUTIPEIMETOB

MaTepUaIbHOU KYJIbTYpPhI IPEAKOB

YeloBeKa

5.5 | OcHoBHBIECTAANH OcCHOBHBIE CTaIMM AaHTPOIIOTEHE3A. PackpsiBaThCOIEp)KAHUETEPMUHOBU
aHTPOIIOTEHE3a PannuedenoBekooOpa3HbIe00€3bsHBI MOHATHUI: aBCTpaNONuTeK, YeoBek

(MPOKOHCYJIbI) U PAHHUE TTOHTUJIBI —
o01ye NpeaKH YeI0BeKOOOpa3HbIX
00e3bsiHUITI0Ie. ABCTPaIONUTEKU—
JBYHOTMENPEAKWITIONEN. UenoBek

yMebIi, YenoBek NpsAMOXOASIINM,
Yenosek refinenpoeprekuid, Yemonek
HEaHJIEPTaIbCKUM, KPOMaHbOHEI],
JICHUCOBCKHUMYEIOBEK, UemoBek
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YMEJIbIN, IEPBBIEU3TOTOBICHUS
opyauil Tpyaa. Uenosek
MPAMOXOAIINN U TIEPBBIM BBIXO/T
mozaeizanpenensiAdpuku. Yerosek
reiienp0eprekuii — 00IIMiA pe1oK
HEAHJAEPTAIBLCKOTO YEJIOBEKA U
YEeJI0OBEKa pa3ymMHOro. Yemosek
HEaHJIEPTAIbCKAM KaK BU/JI JIFOJICHU
XO0JIOAHOI0 KIMMaTa. YenoBek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKHUI YEJI0OBEK, OCBOCHHUE
KOHTHUHEHTOB3amnpeaeaaMuA ppuxu.
[TaneoreneTrka v najJseoreHOMHUKA.
JeMoHcTpanun
[Moprperst:JI.JIukn, . . Porunckuii, M.
M. I'epacumos.

TalOaUIBINCXEMBI: « DBOIIOIIMOHHOE
JPEBOYEIIOBEKA», K ABCTPAIONIUTEK,
«YenoBek ymenslit», «HenoBek
MPAMOXOISIIUIY, «JIeHUCOBCKUI
yenoBek», «Heanaepranbuby,
«KpomanboH1b, «IIpeiknuenoBexa.
Oo6opynoBanme: MojeIM TOpca
MPEIKOBYETIOBEKA; MYJISIKUIIPEIMETOB
MaTepUaIbHON KYJIbTYPhI MPEIKOB
YyeJIoBeKa

Pa3yMHBIICOBPEMEHHOTIOTHIIA,
[IaJICOr€HETHKA.
XapakTepu30BaTbOCHOBHBIECTAINUN
aHTPOIIOTEHE3A.

BbIABIATE MPOrpECCUBHBIE YEPTHI,
MOSIBUBIIKECS Y NPEAKOB YEIOBEKa
HAapa3HBIXCTAIUSIXAHTPOIIOTEHE3A.
[IpuBOINTH MPUMEPHI TPEACTABUTEIIEH
OCHOBHBIX CTaIMi aHTPOIIOIeHEe3a:
ONMCHIBATh UX aHTPOIIOMETPUUECKHE
JaHHbIE, 00pa3 KU3HU U OpYyus TPYyAa.
CpaBHHBaTBIPEICTABUTEICHOCHOBHBIX
CTaui aHTPOIIOTEHE3A
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5.6 | OBomonHs DBOJIIOLMSICOBPEMEHHOTOUEITIOBEKA. PackpriBaTbCcOIepKaHUETEPMUHOBHI
COBPEMEHHOI'0 EcTrecTBeHHBINOTOOPBIOMYISIIUIX MOHSATUN: MyTallMOHHBIN IIPOLIECC,
YeJI0BeKa yesoBeka. MyTalmoHHBIMIIPOLIeCCH noIMMOphU3M, MOMYJISIIUOHHbBIE

nosumopdusm. [lomynsimonnbie BOJIHBI, Apeiid) reHOB, MUTpaIIHs,

BOJIHBI, Ipei reHoB, MUTpanus u «dhdexTocHOBATEIS.

«(pheKkTocCHOBATEII» BIOMYJIAIUIX XapakTepru30BaThbpOIHECTECTBEHHOTO

COBPEMEHHOTO YEJIOBEKA. 0T0OOpa B MOMYJISALUAX COBPEMEHHOTO

JdemoHCcTpauuu yeJIoBEKa.

TabauibIMCXeMbl: « ITABIIBOIIOUN OueHnBaTh poJib MyTAITMOHHOTO

YeJIOBEKa» nporiecca, NOnyJSIIMOHHBIX BOJIH,
apeiida reHoB, MUrpanuu, «3pdexra
OCHOBATEJIS»BIBOJIOILIUUTIONYJISIIIUN
COBPEMEHHOTO YEJIOBEKA.
[IpuBOUTH TpUMEPHI (HAKTOPOB,
CIIOCOOHBIXBBI3BATHIIOMYJISIIUOHHBIC
BOJIHBI B DBOJIIOLIMM COBPEMEHHOTO
YeJioBeKa

5.7 | UenoBeueckue pachl. Yenoseueckuepacel.IlonsaTueopace. PackpriBaTbCcOEpKAHUETEPMUHOBHI

MexaucuuInInHapHbIe
METOBIAHTPOIIOJIOT U

Bbonbmmepacsl:eBporneoniHast
(eBpasuiickasi),aBCTpano-HeTpouHAas
(3KBaTOpUAIbHASA ), MOHTOJIOUTHAS
(a3maTcko-amepukaHckas).Bpemsiu
MyTH paccesieHus YejaoBeKa 1o
wiaHere. EquHCTBOYEI0BEYECKHXPAC.
HayuHasiHecocTosSTENbHOCThpaCcH3Ma.
[IpucnocobneHHOCThUETOBEKA
KPa3HBIMYCJIOBUSMOKDYKAIOIIEH

MOHATHI: paca, pacCOreHe3, pacu3M,
COLMAJIBHBIN JaPBUHU3M.
XapakTepu30BaThIIPU3HAKHOOIBIITUX
pac 4esjoBeKa: eBPOINEeOUIHON
(eBpa3uiickoii),aBCTpaio-HErPOUTHON
(?KBaTOpPUAIIBHOW ), MOHTOJIOUHOM
(a3uaTcKo-aMepUKAHCKOM).
BBIABISATHIPUYNHBIBO3ZHUKHOBEHUS
YeJIOBEUECKUX pac.
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cpensl. Bnusiauereorpaduyeckoi
cpensl U Aperida reHOB
HaMOP(}HOITOTHION(PU3NOIOTHUIO
YEJIOBEKa.

MexauCIUIUIMHAPHBIE METOIbI
B(pu3nuecKoi(OMO0IOrnIeCKOM )
AHTPOIIOJOTUHU. DBOIIOLIMOHHAS
AHTPOIIOJIOTUSAUIIATIEOAHTPOIIOOT sl
YEJIOBEYECKUX MOMYJISLIAN.
buoconuanbHbie Hccaea0BaHUS
npupoasruenoseka.lccnenoBanue
KOABOJIIOLIUU OMOJIOTHYECKOTO U
COLIMAJIBHOTO B YEJIOBEKE.

[IpuBoAMTHIPUMEPHIaAI TUBHBIX
IIPU3HAKOB Yy IIPEACTABUTENEN
4eJI0BEYECKHX Pac.
[TpuBOIUTHCBUAETENBCTBACANHCTBA
IIPOUCXO0KICHUS YEJI0BEUYECKUX pac.
ConocTaBisaTh afanTUBHBIE THIIBI
JIIOJIEW C paCOBBIMU IPU3HAKAMU.
JI0Ka3pIBaTh HAYYHYIO
HECOCTOATEIBHOCTHEPACU3MA

JleMmoHcTpanun
Tabnuipicxembl: « PacbrdeioBeKay.
IpakTnyeckasipadbora
«3yueHneskoIornyecKrxaantaiui
YEJIOBEKa
HToroyacoBnoreme 10
6 | Tema«IK0JIOIHI—HAYKAOB3aNMOOTHOIIEHUSIXOPTaHU3MOBUHA0OPTaHU3M €HHBIXCHUCTEMCOKPY:Kalouieii
cpenoin»
6.1 | 3apoxneHue u 1 3apoKIEeHUENPA3BUTHEIKOIOTUU PackpsiBaTbCOIEp)KAHUETEPMUHOBH
Pa3BUTUEIKOJIOTUN BTpynaxA.I'ym6onbara,K.®.Pynbe, TIOHSITUI: DKOJOTHS, ayTIKOJIOT U4,

H.A. CesepuioBa, J. I'ekkens,
A.Tencnu,B.H.CykauéBa.Pa3znensiu
3a1a4uu SKooruu. CBs3b HKOJIOTUU
CApYrUMHUHAYKaMHU.

CHHDKOJIOTHSI,DKOJIOTHSICOOOIECTBI
9KOCHCTEM, PKOJIOTHS BUJIOB U
TIOIYJISALIU K.
XapakTepu30BaTbOCHOBHBIEATAITBI
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JeMoHcTpanun

[opTpeThl: A.I'yMO0IBIT,
K.®.Pynbse,H.A. CeBeplios,

D.I'ekkenp,A.Tencnu,B.H.Cykaués.

Tabauusl 1 cxembl: «Pa3aesnt
IKOJIOTUN)

3apOXKACHUANPAZBUTUAIKOIOTUMKAK
HayKU.

[IpuBOAUTHIPUMEPBIOOBEKTOB
U3YYEHHUS DKOJIOTUU.
Ha3piBaTbOCHOBHBIE3a1aUH,CTOSIIIINE
nepes y4€HbIMU-3KO0JIOraMU.

Y cTaHaBIMBATHB3aUMOCBSI3b3KOJIOTHH
CAPYTUMHAHAYKAMHU

6.2

MeToabl YKOJIOTHH.
3HaueHue
AKOJIOTHYECKHUX
3HAHUNUITYEI0OBEKA

Metoapl 3xomoruun. Ilomesbie
HaOJI0ICHUS. DKCIIEPUMEHTBI

B 9KOJIOTHUH: TIPUPOIHBIE U
nabopatopHbie. MoaenrpoBaHue
B OKOJIOTUU. MOHUTOPUHT
OKPYKarOIIEUCPEbI:TOKATIbHBIH,
pEruoHAIBHBIN U TJI00ATBHBIIN.
3HaYeHME HKOJIOTHYECKUX 3HAHUM
JUIS YEJIOBEKA. DKOJIOTHUECKOE
MHUPOBO33PEHUEKAKOCHOBACBSI3EN
YEJIOBEYECTBA C IPUPOJIOU.
DOopMUPOBAHUE IKOJIOTUYECKOU
KYJBTYPBI U 3KOJIOTUYECKON
rPaMOTHOCTH HACEJICHHUS.
JdemoHcTpauuu

Ta0auie! ¥ cxeMbl: «MeTobl
3KOJIOTUN»,«CXEMaMOHUTOPUHT A
OKpYXarouenucpeabh».

PackppIBaThCcOEpIKaHUETEPMUHOBU
TIOHSITHI: IT0JIEBBIC HAOJIIOCHMS,
MOHUTOPHUHT OKPYIKaIOIIEH Cpepl,
MOJICTUPOBAHUE, IKCIICPUMEHT,
MIPOTHO3UPOBAHKE.
XapakTepru30BaThbMETO IBIIKOJIOTHH.
[IpuBOIUTH MPUMEPHI TTOJIEBBIX
HaOJIIOEHUH B DKOJIOTUH.
BBIABIATHOCOOCHHOCTUMOHUTOPHUHTA
OKpPYXKaloIeh cpeibl Kak METOo1a
DKOJIOTHYECKUX MCCIIETOBAHU.
OO00CHOBBIBATHL3HAYEHHE
AKCTIICPUMEHTOBBIKOJIOTHUCCKUX
HCCIIEOBAHMSIX.

CpaBHUBaTH J1aDOpATOPHBIC U
MIPUPOTHBICIKCTICPUMEHTHIKAKMETO TBI
YKOJOTHYECKHUX HCCJICIOBAHUM.
OrneHnBaTh3HAYCHUETIPOTHOSUPOBAHUS
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JlaboparopHasipadora
«M3yueHneMETO0BIKOIOTHYECKIX
HCCIIEA0BAaHUI

KaKMETOIaPKOJIOTMIECKHUX
HCCIEIOBAaHUM.
O00CHOBEIBATbEHEOOXOIUMOCTD
DKOJIOTHYECKHUX 3HAHUM
JUTSICOBPEMEHHOT0UEIIOBEKA

HrorouacoBnoreme 3
7 | Tema«OpranusMbinucpeaao0uTAHU»
7.1 | Dxomnoruyeckue 1 Dxonornyeckue (HakTopsl U PackpsIBaThCOIEpKAHMETEPMUHOBH
(bakTophI 3aKOHOMEPHOCTH UX JICCTBUSL. MOHSTUH: PKOJIOTHYECKUH (haKkTop,

Knaccudukanusakomoruaeckux
(dbakTOpOB: aOMOTUUECKUE,
OnoTnyeckue,anTponoresHsie. O0mue
3aKOHOMEPHOCTH JIEUCTBUS
sKojoruyeckux ¢pakropos. [IpaBuio
munnmyma (K. [npenrens,

1O. JIu6ux). TonepaHTHOCTS.
DBPUOMOHTHBICUCTEHOOMOHTHBIC
OpTraHU3MBI.

JlemMoHcTpanun
TabaUIBLIMCXEMBIL: « IKOJIOTHUECKHE
(bakTopbI».

Oo6opynoBanme: repbapuu u
KOJUICKITUUPACTCHUHKHBOTHBIX,
MPUCTIOCOOJICHHBIX K BIHSTHUIO
Pa3IMYHBIX YKOJIOTUYECKUX
dbakTopoB

OMOJIOTUYECKUN ONTUMYM,
OTrpaHUYMBAIOLTUH (JTUMUTHPYIOITUH )
dakrop.
KnaccudummpoBarbakonornueckue
(haxkTOphI 1O Pa3HBIM OCHOBAHUSIM.
XapakTepu3oBaTh 00IIHe
3aKOHOMEPHOCTHU JICUCTBHS
HKOJIOTUYECKUX (PAKTOPOB.
O060CHOBBIBATH/ICHCTBHUE3AKOHA
ONTUMYMan3aKOHAOTPAaHUYUBAOLIETO
dakTtopa.

ITIpuBOoAUTE pUMEPHI:
WJUTIOCTPUPYIOLIUEICUCTBUETIPABIIIA
MHUHUMYyMa, OTPAaHUYHBAIOIIETO
dakTopa, 3BpUOUOHTHBIX U
CTEHOOMOHTHBIXOPTaHU3MOB
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7.2

AOUOTHYECKUE
daxTopbl. CBETKaK
YKOJIOTUUECKUU

dakxTop

Abunornyeckue pakropsl. CBET Kak
sKosiornueckuit akrop. JleiicTrue
Pa3HBIXy4aCTKOBCOJIHEUHOTOCTIEKTPA
Ha OpPraHu3Mbl. DKOJIOTUYECKHE
TPYIIbI PACTEHUN U JKUBOTHBIX
MOOTHOIIIEHUIOKCBETY. CUTHAIbHAS POJIb
cera. DoTonepruoan3m.
JeMoHcTpanun

Tabnuibl u cxembl: «CBeTOBOM
CIIEKTP», «DKOJIOTUYECKHUE TPYIIIIbI
YKUBOTHBIXITOOTHOILIEHUIOKCBETY.
Oo6opynoBanme: repOapuu
CBETOJIFOOMBEIX, TCHETIOOMBBIX U
TEHEBBIHOCIIUBBIX PACTECHUI;
CBETOJIFOOMBEIC, TCHETIOOUBEICH
TEHEBBIHOCIIMBBIE KOMHATHbIC
pacTeHusl.

JlabopaTopnasipadora
«BpIsIBIEHUETPUCTIOCOOTICHHMIA
OpPraHU3MOBKBIIUSIHUIOCBETA)»

PackpbIBaTbCO/I€p)KAHUETEPMUHOBH
MOHSITUIA: CBET, (POTONEPUOAU3M.
XapakTepu30BaThICICTBUECBETAKAK
AKOJIOTHYECKOTO (haKTopa.
CpaBHUBATHACHCTBUEPAZHBIX
Y4aCTKOBCOJIHEUHOTOCTIEKTPA

Ha OPTaHU3MBl.

BrIsSIBISITE 0COOEHHOCTH CTPOCHUS U
KU3HEACATEIbHOCTU PACTEHUI pa3HbIX
AKOJIOTMYECKUX TPYIIII [0
OTHOIIEHUIOKCBETY(CBETONOOMBbBIC, TEH
eTI00MBBIC, TEHEBBIHOCIIMBBIE).
[IpuBOAUTHEIIPUMEPBIPACTEHUNPA3HBIX
AKOJIOTMYECKUX TPYIII [0 OTHOIICHUIO
K CBETY.

BoIBISATE OCOOEHHOCTH CTPOCHUS U
KU3HEIEATCTbHOCTUKUBOTHBIXPA3HBIX
AKOJIOTMYECKUX TPYIII 10 OTHOIICHUIOK
CBETY (JIHEBHbBIC, CyMEpPEUHbIE,
HOYHBIE).
ITpuBOAUTHIPUMEPBIKUBOTHBIX
Pa3HBIX IKOJOTHUYECKUX TPYIII

110 OTHOIIICHHIO K CBETY.
OOGO0CHOBBIBATh 3HAUYCHHUE
dboToneprnoaN3MaBKU3HUOPTAHN3MOB
Y JIJIs IPAKTUKU CEJIBCKOTO

XO035IMCTBA
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7.3

AOuoTtnyeckue
(bakxTophI.
Temmneparypakax
AKOJIOTUYECKHUM

bakTop

TemrepaTypakakd>KOJIOTUYECKUI
¢akrop. JlelicTBrue TemMmIepaTypsl
Haopranu3msl. [ lolkunoTepMHBIEN
TOMOWOTEPMHBIE OPTaHU3MBI.
OBpPUTEPMHBIEUCTEHOTEPMHBIE
OpPTraHHU3MBI.

JeMoHcTpanun
Tabauupmcxembl: « TenaoKpoBHbIE
KUBOTHBIE», «XOJOTHOKPOBHBIE
KUBOTHBIEY.

Oo6opynoBanme: repdapuu u
KOJUIEKLUHU TETIOIOOUBBIX,
3UMOCTOUKHUX,MOPO30yCTOMYUBBIX
pacTEeHUid; Yydesia TULL U 3BEPEil.
JlabopaTopHasi padora
«BrIsiBIIEHHETTPUCTIOCOOTIEHUIA
OpPraHU3MOBKBIIMSHAIOTEMIIEPATYPBD)

PackpriBaTbCcOnEpKaHUETEPMUHOBH
TIOHSITUI: TEMIIEPATYPA,
MONUKWJIOTEPMHBIE(X0JIOJHOKPOBHEIE),
rOMOHOTEpMHBIE (TETIOKPOBHBIE)
OpraHu3Mbl,aHA0M03,9BPUTEPMHBIC
OpraHU3MBbI,CTEHOTEPMHBICOPTaHU3MBI,
TEPMOPETYJIALUS.

XapakTepu3oBaTh JICUCTBUE
TEMIIEPaTypPbIHAOPTaHU3MBI.
BoIsBISITE 0COOEHHOCTH CTPOEHUS U
KUA3HEAEATEIbHOCTUIIONKUIIOTEPMHBIX
(XOJIOTHOKPOBHBIX ) TOMOMOTEPMHBIX
(TEMIOKPOBHBIX ) )KUBOTHBIX.

I TprBOANTEIPUMEPBITONKUIIOTEPMHBIX
(XOJI0THOKPOBHBIX ) U TOMOMOTEPMHBIX
(TETIOKPOBHBIX )’KUBOTHBIX.

BbIsBISITE OCOOEHHOCTH CTPOEHUS U
KU3HEJEATEIIbHOCTH TEIIOIOOUBBIX,
3UMOCTOUKHX, MOPO30YCTOUYHUBBIX
pacTeHuil.
[IpuBOAUTHIIPUMEPHITETIONIOONBBIX,
3UMOCTOUKHUX, MOPO30YCTOWYHUBBIX
pacTeHuil.
[TpuBOAUTHIPUMEPBIIBPUTEPMHBIX U
CTEHOTEPMHBIX OPraHU3MOB.
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7.4 | AGuoTtnueckue BrnaxHOCTh KaK 3KOJIOTUYECKUN PackpsiBaThCOIEp)KAHUETEPMUHOBH
dakTopsl. BiiaxxHoCTh dakrop.lIpucocobnenuspacrennii MOHSTUH: BIAKHOCTh, TUAPODUTHI,
KaK 9KOJIOTMYECKUI K IMOJIEP’KAHUIO BOJIHOTO OalaHca. rurpouTel, Me30(hUTHI, KCEPOPUTHI,
daxTo Knaccudukanuspacrennii ’KUBOTHBIC: BOJIHBIE, ITOJYBOHBIE,

M0 OTHOIIEHUIO K BOJIE. Ha3eMHbIE.
[TpucnocoOaeHNSHKUBOTHBIX XapakTepu30BaThICUCTBUEBIAKHOCTH
KU3MEHEHUIOBOTHOTOPEKHUMA. KaK 9KOJIOTHYECKOT0 (pakTopa.
JleMoHCcTpauum BbIsSBISTE OCOOEHHOCTH CTPOEHUS U
Tabauibiucxembl: «OU3NOIOTHUECKUE | KU3HECATEIPHOCTUPACTCHUNPA3HBIX
aZanTaIuy >KUBOTHBIX). HKOJIOTUYECKUXTPYII MOOTHOIIEHUIO K
Oo6opynoBanme:repObapunpacTeH, BOJIE.
OTHOCSIIIMUXCS K TUTPOdUTaM, [IpuBOAUTHIPUMEPBIPACTCHUMPA3HBIX
Kcepoduram,Me30(puTaM,KOMHATHBIE HKOJIOTHYECKUX TPYIIT TI0 OTHOIICHHIO
pacTeHus JaHHBIX TPYIII. K BOJIC.
JlaGopaTopHasipabora BBISBISITE aHATOMUYECKHE U
«AHATOMUYECKHEOCOOECHHOCTH (13100 NUECKUEnpUCIOocO0IeHUs
pPacTEHUNU3PA3HBIXMECTOOUTAHUS ’KUBOTHBIX K U3MEHEHHUIO BOJHOTO
pexrMa.
[IpuBOAMTHIIPUMEPHIBOTHBIX,
MOJTYBOAHBIXHHA3EMHBIX dKUBOTHBIX

7.5 | CpenproObutanus CpenploouTaHusIOpraHM3MOB: BOIHAS, PackpriBaTbcoiepKaHUETEPMUHA

OpPTaHU3MOB HA3EMHO-BO3IyIIIHAS, [TOYBECHHAS, «CcpemaodouTaHus.

rTyOWHHAs TTOIMTOYBEHHAS,
BHyTpuopranusmeHHas. duzuxo-
XUMHUYECKHE 0COOCHHOCTH CPe/l
0OMTaHUSOPTaHNU3MOB.

XapakTepu3oBaTb 0COOEHHOCTH
BOJITHOM, Ha36MHO-BO31yIIIHOM,
MOYBEHHOM,ITyOMHHOIIOATTIOYBEHHON U
BHYTPUOPraHU3MEHHONCPET0OUTAHNUS.
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[IpucnocoOaeHnsIOpraHu3MOBKXU3HU B
pasHBIX cpeaax.

JeMoHcTpanun

Tabnuubcxembl: «CpeabloOnTaHus
OpPTaHU3MOBY.

O6opynoBanme: KOJUICKIIMU
’KUBOTHBIX,00UTAIOINXBPA3HBIX
cpenax

CpaBHUBaTh(U3UKO-XUMHUUECKHE
YCJIOBHSI pa3HBIX CPEIl OOUTAHMSI.
BrISIBASATEUEPTHIIPUCTIOCOOIEHHOCTH
OpraHU3MOB K OOMTaHUIO B BOJTHOM,
Ha3€MHO-BO31YIIIHOW, TOYBEHHOM,
BHYTPHOPTaHU3MEHHOM cpenax
oOHTaHUS.
[IpuBOAUTHIIPUMEPHIOPTAHN3MOB,
0oOMTAIONINX B Pa3HBIX Cpeaax

7.6 | buonornueckue buonornueckuneput™mol. Buennnen PackpbIBaThCOIEpKAHUETIOHATUS
PUTMBI BHyTpeHHHUE pUTMBI. CyTOUYHBIC U «OMOJIOTUYECKUEPUTMBD.
TOJIMYHBIC PUTMBI. XapakTepu3oBaTh 0COOCHHOCTH
[Tpucnoco61eHHOCTHOPTAaHU3MOBK BHCIITHUX,BHYTPEHHUX,CYTOYHBIXU
CE30HHBIM U3MCHECHHSIM YCIIOBUH TOJIMYHBIX OMOJIOTHYECKUX PUTMOB.
KU3HU. [IpuBOAUTH MPUMEPHI IPOSIBICHUS
JleMoHCTpauu OMOJIOTHYECKUX PUTMOB Y Pa3HBIX
TabmunbicxeMsl: «bromornyeckue OPraHU3MOB.
PUTMBD». BhISABIATHUEPTHIPUCTIOCOOTIEHHOCTH
Oo6opynoBanue: repdbapun u OpPTraHU3MOBKCE30HHBIMU3MEHECHUSIM
KOJUICKITUUPACTCHUHKHBOTHBIX, YCJIOBUM KU3HHU.
o0JagaronmMx 4epTamMmu OnuchIBaTECE30HHBICBIICHUSBKU3HI
IPUCTIOCOOJICHHOCTH K CE30HHBIM OpPraHU3MOB, PACTIPOCTPAHEHHBIX
U3MEHEHUSIMYCIIOBUIKA3HU BCBOCHMECTHOCTH
7.7 | )KuszneHHbIC(HOPMBI KvzHeHHBIEPOPMBIOPTAHU3MOB. PackprIBaTbCcOIEPKAHUCTIOHATHS
OpPTraHHU3MOB [TonsiTHE O XM3HEHHOU (popMme. (CKM3HEHHasi(DOpMaoOpraHu3May.

JXKuzneHnbleopMbIpacTeHUI:
JepEeBbsI,KyCTaPHUKH,KYyCTAPHUYKH,

BrIsBIsITE 0COOEHHOCTH CTPOEHUS U
KUA3HEAEATEIbHOCTUPACTEHUMPA3ZHBIX
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MHOTOJIETHUE TPABbI, OTHOJIETHHE
TpaBbl. X Ku3HEeHHBIEPOPMBIKUBOTHBIX
TUIPOOHOHTHI, TCOOMOHTHI,
a’3poOnOHTHL. OCOOEHHOCTUCTPOCHUSU
o0pasza >KM3HH.

JeMoHcTpanun
Tabaumpiucxembl: « K1U3HEHHBIE
(dopMbipacTeHUI»,« KU3HEHHbBIE
(OpMBI KUBOTHBIX).

OOopynoBanme: repbapun U
KOJUIEKIIMUPACTCHUMM>KUBOTHBIX
Pa3IMYHBIXKU3HEHHBIX QOpM

KU3HEHHBIX (HOPM.
[TpuBOAUTHEIIPUMEPBIPACTCHUHPA3ZHBIX
KU3HEHHBIX (OPM.

BbIsBIATE 0COOEHHOCTH CTPOSHUS U
KU3HEIEATeIbHOCTHKUBOTHBIXPA3HBIX
’KMU3HEHHBIX (POPM.
[TpuBOAUTHIIPUMEPBIKUBOTHBIX
pa3HBIX )KM3HEHHBIX (hopM

7.8

buotnueckuedaxTopsl

buotnueckue gakropsl. Buasl
OMOTHUYECKNXB3aUMOIEHCTBHIA:
KOHKYPEHITU S, XUIITHUYECTBO,CUMOHO03 1
ero gopmsbl. [lapazutusm, kooneparus,
MyTyaJIn3M, KOMMEHCAIIU3M
(KBapTUPAHTCTBO, HAXJIEOHUYECTBO).
Herpoduueckue B3auMoieicTBUS
(Tonuyeckue,
dbopuueckue,padbpudeckue).3HaueHUE
OMOTHYECKNX B3aUMOIEUCTBUIN IS
CYIIIECTBOBAHUSI OPTaHU3MOB B CPEJIC
obutanus. [IpuHIIUTT KOHKYPEHTHOTO
WCKIIFOUCHMUSI.

JeMoHcTpanun

Tabnuupmcxembl: « IKocUcTEMA

PackpbIBaTh cofiepkaHie TEPMUHOB U
MOHSATUI: KOHKYPEHIUS, XUIIIHUYECTBO,
Mapa3uTU3M, MyTyaju3M,
KOMMEHCaJIU3M, HETpopuIeCcKue
B3aMMO/JICUCTBUSI.
XapakTepu30BaThBUIBIONOTUYECKUX
B3aUMOJICVICTBUM.
OOBICHATHCYIIHOCTEKOHKYPEHIIUH,
XUITHUYECTBA, Mapa3uTU3Ma,
MyTyaliu3mMa, KOMMEHCaIU3Ma.
[IpuBOIUTH IPUMEPHI OPTAHU3MOB,
YY4aCTBYIOIINX B OMOTUYECKUX
B3aUMOJIEUCTBUAX Pa3HBIX THIIOB.
OneHnBaThb3HAYEHUEOMOTUYECKUX
B3aMMO/ICHCTBUIISICYILIECTBOBAHMS
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IIMPOKOIUCTBEHHOT0JIECAY,
«DKOCHUCTEMaXBOMHOT0JIECAY,
«lemumuTadusy,« X UITHAYCCTBOY,
«ITapazutuzmy»,«KoHKypeHITUS»,
«Cumbmo3», «KomMeHcanm3my.
Oo6opynoBanme: KOJUICKIIUU
YKUBOTHBIX, YU4aCTBYIOITHUX
BPa3IMYHBIXOMOTHUECKHUX

OpraHU3MOB B cpeJie OOUTaHUS.
O060CHOBBIBATHICUCTBUETIPUHIIUIIA
KOHKYPEHTHOTO UCKITIOUCHUS

B3aMMOJICVCTBUAX
HrorouacoBnoreme 9
8 | Tema«IKoJI0rUABUAOBUIIOMY AU
8.1 | Dkonormueckue 3 DKOJIOTHYECKUE XapaKTEPUCTUKH PackpriBaTbCcOnEpKaHUETIOHATHS
XapaKTEPUCTUKU nonyssinuu. [omysiius kak CTIOTTYJISILIUS.
MONYJISILAN ouonoruyeckas cucrema. Posib OueHnBaThb3HAYEHUEHEOJTHOPOJHOCTH

HEOJJHOPOJIHOCTH Cpeibl, PU3NIECKUX
O0apbepoOB U OCOOCHHOCTEM OUOTIOTUH
BUJIOB B (HOPMHUPOBAHUU
IIPOCTPAHCTBEHHOMN CTPYKTYPhI
nonyysinuid. OCHOBHBIE MOKA3ATENH
MOMYJISIIUN: YACIIEHHOCTh,INIOTHOCTb,
BO3pacTHAas U MOJIOBask CTPYKTYpa,
POXIaEMOCTh, TPUPOCT, TEMI POCTA,
CMEpPTHOCTb, MUTPALUA.
JdemoHcTpauuu
TabaUIBLIMCXEMBIL: « IKOJIOTHUECKHE
XapaKTEPUCTUKHU TOMYJIISIIUNY,
«IIpocTpaHCTBEHHASICTPYKTYpa

cpenbl, pU3nYecKux 6apbepoB U
0COOEHHOCTEN OMOJIOTUHU BUIOB
BQOPMUPOBAHUHUTIPOCTPAHCTBEHHOM
CTPYKTYPbI MOMYJISIIUNA.

IIpuBOAUTE pUMEPHI TOMYJISALAN
Pa3HBIXBUI0BPACTCHUNMKUBOTHBIX.
XapakTepu3oBaTh OCHOBHBIE
AKOJIOTUYECKHUE MOKa3aTen
MONYJISIITUN: YU CIIEHHOCTh, NIOTHOCTb,
BO3pACTHAs U MOJIOBasi CTPYKTYpa,
POXKTa€MOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIHUS.
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HOHYJ'IHHI/II/I»,((B03paCTHBIeHI/IpaMI/II[BI
I[MOITYJIAIT U

8.2 | Dkonormueckas DKOJIOTUYECKASICTPYKTYypanonyaiuu. | PackpbeiBaTbcoaepKaHUETEPMUHOBU
CTPYKTypa OlLieHKa YUCIEHHOCTHU MOMYJISIIUU. MOHSTUI: TMHAMUKA MOMYJISIIIUH,
MIOITYJISILUH. JIMHAMUKAIOMYJIALUUAECEPETYIIALUA. OMOTUYECKUUTTOTEHIIUAIIOMYJISIUHY,
JlnHaMUKanomyJsasauu BroTHyeCcKuii MOTEHIHAI OMY/ISIHK. | KPUBBIE BBKUBAHUSA, (PAKTOPHI
U €€ peryisauus MonenupoBaHrue TMHAMUKH CMEPTHOCTH, EMKOCTb CPEJIBI.

nonyJssanuu. Kpussie pocta OOBICHATH 3aKOHOMEPHOCTH
YUCJIEHHOCTH nonyJsinuu. Kpuseie pa3MenIeHus10co0eHIONyIALUN
BbDKUBaHMs. Peryisnus 4ucieHHOCTH | Ha 3aHUMAEMOM TEPPUTOPHH.
MOMYJISIUNA: POJIb (DAKTOPOB, OueHnBaTbOMOTUYECKUUTTOTEHIAI
3aBHUCSIINAX U HE 3aBUCSIIUX OT MOIYJISALUI Pa3HBIX OPraHU3MOB.
TUTOTHOCTH. DKOJIOTHYECKHEeCTpaTeTnd | AHAJIM3UPOBATh KPUBBIE POCTA
BUJIOB (- U K-cTparterun). YU CIICHHOCTHUIIOMYJILIUMUKPUBBIC
JdeMoHcTpaumnu BBDKUBaHUA.
Tabmuupbm cxembl: «CKOPOCTH O060CHOBBIBATHIIPUYUHBICICPKUBAHUS
3aCeJIeHUANIOBEPXHOCTU3EMIIN OMOTUYECKOTO MOTEHIMAIa pOCcTa U
PAa3IMYHBIMHA OpraHU3MaMm») MIPUYXHBI BCIIBIIIEK POKIAEMOCTH
Y OTAEIBHBIX OPTAHU3MOB.
[lepeuncnsath pakTOpbl CMEPTHOCTH,
PETYIUPYIOLINAE YHCIEHHOCTD
MOIYJISILUN PACTEHUM U )KUBOTHBIX.
OnuceIBaThIKOJIOTHYECKUECTPATET U
BHJIOB

8.3 | DKojornyecKkasHUIIA [TonsTrEe 00 PKOTOTUUECKON HUIIIE PackpriBaTbconepkaHUETEPMUHOBU

BH/JIA Buja.Mectoobutanue.MHoromepHas MOHSATUH: DKOJOTMYECKAs HHUILIA, BU,

MOJCIIb 9KOJIOTUYECKON HUIIN

apcall, UHBa3usl.
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JIx. 1. Xatunncona. Pa3smepsl
3KoJIornuecKkoMHuIIM. [ loTeHImaneHas
Y peaIn30BAHHAS HUIIIU.
Bunkakcucremanomnynsinuil. Apeasl
BUJ0B. BUbl 1 UX KU3HECHHBIC
CTpaTeruu. JKOJIOTHYECKHE
SKBUBAJICHTBHI.

3aKOHOMEPHOCTH MOBEJICHUS U
MUTPALMKUBOTHBIX. brosornueckue
VHBA3UU Yy>KEPOJHBIX BUIOB.

JdemoHcTpauuu
[Hoptper: /I>x.N. XaTunHCOH.
Tabmuiel u cxeMbl: «Mojienb
3KOJIOTUYECKOW HHUIIU

JIx. Y. XaTtuynHCOHAY.
O6opynoBanme:repOapUUPACTCHUN;
KOJUIEKIIMH )KMBOTHBIX.
JlaGopaTopHasipabora
«IIpucnocobieHnsceMsIHpaCTeHUM K
pacCeNCHUIO»

XapakTepu30BaTbMHOTOMEPHYIO
MO/IEJIb 3KOJOTUYECKON HUIIN

Jx. . XaTtunHCOHA.
[IpuBOIUTHIPUMEPBIIKOIOTHYECKHUX
HUII Pa3HbIX BUJIOB PACTECHHI U
KUBOTHBIX.

BBISBIITE OTIIMYME SKOJIOTUUECKOU
HUIIY BUJIA OT €r0 MECTOOOUTAHUS.
['padprueckun nzobpaxaTh
MHOT'OMEPHYKOMO/IEJIBIKOIOTMYECKON
HUILH JJIs1 pa3HbIX BUOB.
BrIsSBISITEIPUUUHBIPA3TNYU T
Bpa3MEPax’KOJIOTUYECKONHHUIIN
YPa3HBIXBUI0BPACTEHUMUKUBOTHBIX.
AHaNIM3UpoBaTh NPUYUHBI U
MIOCJIEICTBUS CMEHBI 3KOJIOTUUECKOU
HUIIN

HroroyacoBnoreme 9
9 TeMa«IKOJIOrusAco00IeCTB. DKOJOrHIeCKHECHCTEMbBD)
9.1 | CoobmectBO 1 CoobmiecTBaopranu3MoB.buorieHo3u PackpriBaTbCcOIEpKAHUETEPMUHOBHU
OpraHU3MOB— ero ctpykrypa. CBsi3u Mexay MOHSATUH: OMOLIEHO3, OMOTOII.
OMOIIeHO3 OpraHU3MaMHUBOHOIICHO3E. XapakTepru30BaThOMOIIEHO3UETO

JdeMoHcTpauuu
Tabnuupmcxembl: «CTpyKTypa

CTPYKTYPBI: BUJIOBYIO,
MIPOCTPAHCTBEHHYIO, TPOPUUECKYIO.
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OHOIIeHO3aY, « DKOCHCTEMA
HIMPOKOJIMCTBEHHOT 0JIECAY,
«IKOCUCTEMAXBOMHOTOJIECA

[lepeunciATBUIIPUBOAUTHIIPUMEPBI
CBS3€U MEXKYy OPTaHU3MaAMU
B OMOLICHO3E

9.2

DKocucreMa

DKOCHCTEMaKaKOTKpPbITasCUCTEMA
(A.JIx. Tencnu). OyHKIIMOHATLHBIE
0JIOKH OpPTraHKU3MOB B DKOCUCTEME:
MPOAYLEHThI, KOHCYMEHTHI,
penyuentsl. Tpoduyeckue ypoBHH.
Tpoduyeckue 11enu U CeTu.
AOGMOTHYECKUEOTOKUIKOCUCTEM.
[TouBBI ¥ MBI B AKOCUCTEMAX.
KpyroBopoTBeIIeCTBUIIOTOKIHEPTUH B
AKOCHCTEME.

JdemoHcTpauuu

IHoptpets: B.H.Cykaués,

A. JIx. Tencnu.
Tabauubimcxembl: « DyHKITMOHATBHBIC
TPYIIbl OPTAaHU3MOB B DKOCHUCTEMEY,
«KpyroBopoTBEIIECTBBIKOCUCTEMEY,
«llenunuranusi(rnacTOuiHasi,
JETPUTHAS ).

OobopynoBanme: repOapuu pacTCHU;
KOJUIEKIIMMTHACEKOMBIX ; Uy4eJIan THIU
3BEpeEn

PackppiBath copepkaHne TEPMUHOB H
MOHSATUHN: DKOCUCTEMA, TIPOYIICHTHI,
KOHCYMEHTBI,PEIyIIeHThI, TPO(hUIECKHe
YPOBHU,TpOPUUYECKUE(TUIICBBIC)IIENU U
CETH.
Ha3bIBaTbCTPYyKTYPHBIEKOMITOHEHTHI
DKOCUCTEMBI.

Xapaktepu3oBaTh GYHKIIUU U
MPUBOAUTHIIPUMEPHIOPTAHU3MOB
BYKOCHCTEMEHAOCHOBEUMECIOIIINXCS
3HAHHUM O pacTeHHsIX, Tpudax,
OaKTepHsiX U JKUBOTHBIX.
OnuchIBaTEKPYTOBOPOTBEIIECTBH
MOTOK DHEPTUH B IKOCUCTEME.
OOBSICHATHPOIHLOPTAHN3MOB
BOMOJIOTHYECKOMKPYTOBOPOTE
BEIIIECTB U MTOTOKE SHEPTHH.
[TpuBOAMTHIIPUMEPHIOPTAHU3MOB,
3aHUMAIOIUX Pa3HbIe YPOBHU
TPOPUIECKUX TTHPAMHU/I.
CoCTaBIATHCXEMBITIEPEHOCABEIIECTBA U
SHEPrUU B SKOCUCTeMax (Lenu
MATAHUSA).
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CpaBHUBATHIACTOUIIHBICUICTPUTHBIC
HENUITUTAaHUSI

9.3 | DKosornyecKue OCHOBHBICIIOKA3aTCIIMIKOCUCTEMBI. PackpriBaTbcoiepKaHUETEPMUHOBHU
MTAPAMHUIbI buomacca u npogykuusi. MOHSATHUM: IPOYyKIIHS, Oromacca,
DKOJIOTUYECKUETTUPAMUIBIYHUCEN, AKOJIOTUYECKAS TUPpaMHA.
OmoMacchl ¥ YHEPTUH. XapakTepu30oBaTh IpaBUiIa
JdemMoHCcTpauuu AKOJIOTUYECKUXITUPAMUTUUCE,
TaOIUILBINCXEMBI: « IKOTIOTrNIECKas OMoMacchl M DHEPTUH.
MApaMUJA YUCET», «IKOJIOrHIecKas OOBACHATHIPHUUNHBIPA3ITA I
nupamuia OuoOMacchly, B MPOJIYKTUBHOCTH Y Pa3HBIX
«DKOJIOTUYECKASTTUPAMUIAIHEPT U YKOCHCTEM.
[TpuBO AU TEIPUMEPBHITPAKTUIECKOTO
MPUMEHEHUST TIPABUJI SKOJIOTUUECKUX
MHUPAMU]I.
CpaBHUBATHOMOMACCYUTTPOTYKIIUIO
AKOCHUCTEMCYITMMMHUPOBOrOOKEaHa
9.4 | UsmeneHnus Jlunamuxa skocucmem. PackpbIBaTbCOIEpKAHMETEPMUHOBU
COOOIIECTB— Kamacmpoguueckue nepecmpotixu. TOHSITUM: CYKIIECCHSI, KITUMAKCHOE
CYKIIECCUH Dnykmyayuu. HanpaBlieHHbIE COOOIIECTBO, CYKIICCCUOHHBIN PsIjI.

3aKOHOMEPHBIC CMEHBI COOOIIECTB —
cykneccun. [ [epBUIHBICUBTOPUIHBIC
CYKIICCCHH W X ITPHYHHBI.
AHTPOTIOTEHHBICBO3ICHCTBUS

Ha cykueccuu. KnumakcHoe
coobmiecTBo.buopasnoobpazuen
MIOJTHOTA KPYrOBOPOTA BEIIECTB —
OCHOBAyCTOHYHBOCTUCOOOIIECTB.

XapakTepru3oBaTh CYKIIECCUU:
MIEPBUYHBICHBTOPUYHBIC, IPUBOAUTH MX
IIPUMEPHI M HA3bIBATh IPUYMHBI CMCHBI
COOOIIIECTB.
CpaBHHBaTHLBPEMEHHBICUKOPCHHBIC
OMOTeOIIeHO3bl HA KOHKPETHBIX
puMepax CBOEH MECTHOCTH.
MonenupoBaThpe3yIbTaThIIpoIiecca
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JeMoHcTpanun

Tabnauib 1 cxeMbl: «O0Opa3oBaHue
6o10Tay,«IlepBrUuHasCyKIeCCHs»,
«BoccTaHoBeHHenecanociuenoxapar»

CMEHBIONOTEOIIEHO30BITOIBIUSTHHECM
aHTPOITOTEHHOTO (paKTOpa

9.5 | IIpuponnsie IIpuponnsie PackpeiBaTh conep:kaHue TEPMUHOB U
DKOCUCTEMBI AKOCUCTEMBI. JKocucmemuvlo3épupek.JK | TOHSITHI: (DU TOTIAHKTOH,300IIJIaHKTOH,
ocucmembl APYCHOCTb.
MOpetiuoKean08. IKoCUCmeMblmyHOp, XapakTepu3oBaTh MIPUPOJIHBIE
siecos, cmenetl, nycmouitb. HKOCUCTEMBI, UX OCHOBHbIE
JleMoHCTpauuu KOMIIOHEHTBI(HallpUMepeo3epa,
Tabauupmcxembl: « JKOCHCTEMA XBOMHOTOUIIIMPOKOJIMCTBEHHOT 0JIECA).
LIMPOKOJMCTBEHHOI'O JIECA, OOBSACHITH TPUUMHBI PA3IMUHON
«DKOCHCTEMAXBOMHOT0JIECAY, OroMacchl IPOYIIEHTOB U
«JKOCHCTEMAO3EPaY. KOHCYMEHTOB B IIPUPOJAHBIX
Oo0opynoBaHmne:akBapUyMKaKMOJIETb | IKOCUCTEMAX.
KOCUCTEMBI. CocTaBnsATHIIaCTOUIITHBICUICTPUTHBIC
IKCKYPCHAKIKCKYPCUABTUITAYHBIN LEMY MUTaHUS TPUPOJHBIX IKOCUCTEM.
ouoreoleHo3 (B 1yOpaBy, O€pe3HIIK, [IpuBOIUTH IPUMEPHI OPTAHU3MOB,
€JIbHUK, HA CyXOJ0JbHBIN WIN BXOJISIIIIMX B COCTaB (PUTOTUIAHKTOHA,
MOMMEHHBIN JIyT, 03€pO, OOJIOTO)» 300IIAaHKTOHA, OeHTOCA.
OOG0CHOBBIBATHPOJIbSIPYCHOCTH B
YKWU3HU HA3€MHBIX 3KOCHCTEM.
CpaBHHBaTLOMOMACCYHUTIPOTYKITHIO
BOJTHBIXMTHA3EMHBIX?KOCUCTEM
9.6 | AHTpomoreHHbIe AHTPOIOT€HHBIEAKOCUCTEMBI. PackpbIBaTbCcoepIKaHUETEPMUHOBU
HKOCUCTEMBI ArposkocucreMa. ArpoieHo3. MOHSTUI:arPOIKOCUCTEMA,aArPOLIEHO3,
(arposKOCUCTEMBI) Paznuunsamex1ryaHTpOIIOreHHbIMUY MOHOKYJIBTYpA.
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MPUPOJHBIMHUIKOCHCTEMAMU.
JdeMoHcTpauuu
Tabauibiucxembl: «ArpoLeHo3»,
«KpyroBopoTBemecTBUIOTOK
SHEPTUHU B arpoLeHO3e».
Oo6opynoBanme: repdbapun
KYJIbTYPHBIXUIUKOPACTYILNUX
pacTeHuil.
IKCKYPCUACIKCKYPCHUS
Barpo3’KocUcTEMY(HaIOJIEUIIH B
TEIUTUYHOE X035HUCTBO)»

XapakTepu30BaTb OCHOBHBIE
KOMIIOHEHTBI arpO3KOCUCTEMBI.
[IpuBOINUTH MPUMEPHI ATPOIKOCUCTEM.
CocTaBasThIENUIUTAHUSIATPOIIEHO3A.
OOGOCHOBBIBATH TPUUUHBI HU3KOU
YCTOMYMBOCTHU arpOdKOCUCTEM.
CpaBHHMBaTBarpO’KOCUCTEMBIN
MPUPOIHBIE SKOCUCTEMBI.
XapakTepu30BaThbpOIbUEIOBEKA
BCOXPaHEHUNYCTONYNBOCTH
arpo3KOCUCTEM

9.7

YpO0OIKOCUCTEMBL.
DOKOMOHHUTOPUHT

Ypb60o3Kx0cucTeMbl. OCHOBHBIC
KOMITOHEHTBIYPOOIKOCHUCTEM.
I'opoxackas dnopa u ayna.

CHHaHTPONU3aLUATOPOACKON(DayHBI.

buonornueckoe u X0351MCTBEHHOE
3HAYEHUE arpodKOCUCTEM U
ypOOIKOCUCTEM.
3aK0oHOMEPHOCTU(HOPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHUCTBUU
OpPraHU3MOBBIKOCUCTEMAX.
Ponvrkackaonozosgpgpexmausuoos-
20UPUKAMOPO8 (KI0UesbIX 8UA08)
8 PYHKYUOHUPOBAHUU IKOCUCMEM.
[IepeHOCOHEPTrUMMBELIECTBMEKTY
CMEKHBIMH 3KOCUCTEMAMM.

Y CTOMYHUBOCTHOPTAaHU3MOB,

PackpbiBaThcoIepsKaHUETEPMUHOBU
MOHATHM: YPOOIKOCHUCTEMA,
CHHAHTPOIH3AIS, TOpoIcKasdopa,
ropojickasi (hayHa, 9KOMOHUTOPHHT.
XapakTepu3oBaTh OCHOBHBIC
KOMITOHEHTBIYPOOIKOCHUCTEM.
OnuchIBaThOMOJIOTHYECKOCH
XO35IMCTBEHHOE 3HAYEHHE
ypOOIKOCHCTEM.
[IpuBOAMTHIIPUMEPHIMOIICHUBATh
COCTOSTHHE YPOOIKOCUCTEM CBOCH
MECTHOCTH.
BoISIBISATEOCOOCHHOCTUTOPOICKOM
(bropsl 1 GayHbI.
CpaBHHBaThYpOOIKOCHCTEMBIN
MIPUPOTHBICIKOCUCTEMBI
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MOMYJISIITUMUIKOCUCTEMBY CIIOBUSIX
€CTECTBEHHBIX U aHTPOIIOTCHHBIX
BO3JICCTBHM.
Mexanuzmvieo30elicmeusazacpasHeHull
PA3HLIX MUNO8 HA CYOOP2AHUBMEHHOM,
OpP2aHUIMEHHOM, NONYJISAYUOHHOM U
9KOCUCMEMHOM YPOBHSIX, OCHOBbI
9KON0SUYECKO20 HOPMUPOBAHUSL
AHMPONO2EHHO20 8030€UCMEUSL.
MeTo10I0TUIMOHUTOPUHTA
€CTECTBEHHBIXHAHTPOIIOTEHHBIX
AKOCHUCTEM.

JdemoHcTpauuu
Tabaubicxembr: «l Ipumepsr
ypOOIKOCUCTEM.
IIpakTueckasipadora
«3yuennenonucanue
ypOOIKOCUCTEMBI.
JlabopaTopnasipadora
«3yuennepazHooOpazusiMeTKux
MTOYBCHHBIX WICHUCTOHOTUXBPA3HBIX
AKOCHUCTEMAX)

HrorouacoBmoreme

12
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10

Tema«buocdepa—riaodanbHassIKOCUCTEMAY»

10.1

buocdepa.Ctpykrypa
u coctaB 6uochepsl

2

buocdepa — obmerianerapuas
0007109Ka3eMJTH, T IeCYIIECTBYETUITU
CyllleCTBOBaJIa *U3Hb. PazButue
MIpeACTaBICHH 0 Orocdepe B Tpyaax
2. 31occa. Yuenue B.U. BepHaackoro
o ouocdepe. Obnactu duocheps u eé
cocraB.)KuBoesemecTBoorochepbin
ero QyHKIIHH.

JeMoHcTpanun

[Toprpersl: B.1.Bepuaackuii, .
31rocc.

Tabnuib u cxemsl: «I'eocheps
3eMin», « OyHKIUN)KUBOTOBEILIECTBA

PackpsiBaTh cojiepKaHUE TEPMUHOB U
NOHSTHI: Onocdepa, KUBOEBEIIECTBO,
KOCHOE BEIIECTBO, OMOKOCHOE
BEIIECTBO, OMOTE€HHOE BEIIECTRO.
[IpuBOIUTH POPMYITUPOBKU OCHOBHBIX
nonoxenuinyuyenuss B.1.Bepuanckoro o
ouocdepe.

Xapakrepu3oBaTbo01acTUOHOChEpPhIN UX

COCTaB, Ha3bIBaTh 00JIACTH
pacmpoCTpaHEHHS JKUBOTO BEIIECTBA
B000JI0YKaX3eMINUBBISABIIATh
MPUYUHBI €70 PA3TUYHOTO
pacripesieieHusl.

[lepeuncnsats GpyHKLINN KUBOTO
BelecTa ouocdepsl (razonas,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHAS,
KOHIEHTPALlMOHHAs, OMOXUMHYECKas).
[IpuBOAUTHIPUMEPHITPEOOPA3YIOIIETO
BO3/ICHCTBHS J)KUBOTO BEIIECTBA HA
ounochepy.

AHanu3upoBaTh U OIEHUBATH
OnonornuecKyonH(GOpMaIIHIIO

0 IJ100aJIbHBIX AKOJIOTUUECKUX
npobsieMaxOrnocgepbl,MoTydaeMyro
U3Pa3HBIXUCTOYHHUKOB.
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OuenuBarbBkianB.U.Bepuaackoro,
3.310cCaBCO3/IaHUEYUEHUS O
ounocdepe

10.2

3aKOHOMEPHOCTHU
CYIIECTBOBaHHUSI
ounocdepsl.
KpyroBopotsl
BEIIIECTB

3aKOHOMEPHOCTH CYIIECTBOBAHUS
6uocgeps.OcodenHocTrOMOChHEpHI
KaK I100aJIbHOM 3KOCHCTEMBI.
JIlnHAaMHU4YeCKOEpaBHOBECHE
BOuocepe. KpyroBopoThwIBeIIeCTBU
OMOTeOXUMHYCCKUEITUKIIBI(YTIIepOoIa,
azora). PUTMUYHOCTH SIBIICHUIMA

B Onocdepe.

JdemoHcTpauuu

Tabauubmcxemsl: «I'eocdepbr
3emin», «OyHKIIUH )KUBOTO
BEIIIECTBAY,
«KpyrosopoTazoTaBrpupoe»,
«KpyroBopoTyriepoaaBrnpupoae»,
«KpyroBopoTKUCIOPOAABIIPUPOICY,
«KpyroBopoTBOABIBIPUPOIEH

PackpbiBaThcoIep)KaHUETEPMUHOBU
MMOHSTHI: II100aJIbHAs DKOCUCTEMA,
JUHAMUYECKOE paBHOBECHE,
KPYTOBOPOTHI BEIIECCTB,
OMOTCOXUMHUYECKHE THKJIBI.
XapakTepru30BaThbOCOOCHHOCTH
Oouocdepsl Kak rio0abHOM
DKOCUCTEMBI.

Onpenensate PyHKINIO OMOChEpHI

B oOecreueHn OMOTEHHOTO
KpyTrOBOPOTAaBEIIIECTBHATIAHETE.
XapakTepu3oBaTh OCHOBHBIC
KPYTOBOPOTHI: BOJIBI, YTJIEpO/Ia, a30Ta.
CpaBHHBaTLOCOOEHHOCTHUKPYTOBOPOTA
Pa3TUYHBIX BEIIECTB.

OrneHuBaTh 3HAYCHUE KPYTOBOPOTa
BEIIECTBIISICYIIECTBOBAHUSKU3HU
Ha 3emJe.
OOBIICHATHPOIHLOPTAHUZMOB
BOMOJIOTHYECKOMKPYTOBOPOTE
BCIIICCTB.
BrIBISTHIMHAMIYECKOCPABHOBECHE
ounocdepsl.
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[TpuBOAUTHIIPUMEPHIPUTMHUIHOCTH
sBIeHUMBOMOChEpe
10.3 | 3oHaIBHOCTH 2 3onansHOCTROMOChEpHI. [loHsATHE PackpbiBaTh cofiep:kaHrue TEPMUHOB U
ounochepr. OCHOBHBIE obrome.OCHOBHBICOMOMBICYTIIH: MOHSATUHN: OMOMBI, TYHJIpa, XBOWHBIC
OMOMBI CYIIH. TyHJpa, XBOWHBIC Jieca, CMEIIIaHHbIC U | JIECA, CMEIIaHHbIE JIeca,
YcToitunBoCTh MIMPOKOJIUCTBEHHBIE JIeca, CTEIH, IIMPOKOJUCTBEHHBIE JIeca, CTEIH,
onocdepsl CaBaHHBI,ITyCTHIHU, TPOMTUYECKUETIECA, | CABAHHBIIIYCTHIHU, TPOIIMYECKUETIECA,
BBICOKOTOPbsi. Kimumar, pacTUTENbHBINA | BBICOKOTOPbS.
Y )KMBOTHBIM MUP OMOMOB CYIIIH. Iloxa3eIBaTh HA KapTe U
CTpyKkTypau@yHKIUSKUBBIXCUCTEM, XapaKTEpU30BaTbOCHOBHBIEOMOMBI
OILICHKAa UX PECYpPCHOIO MOTeHIMaia u | CyIIu.
o6nochepHbIX PYHKINHN. CpaBHMBATbOCOOECHHOCTUKIINMATA,
JeMoHCTpauun MOYB, PACTUTEIBHOTO U dKUBOTHOTO
Tabaunpicxembl: « OCHOBHBIEOHOMBI MHUPAPa3HBIXOMOMOBCYIITU 3eMIIH.
cymmy, «KimMmaTudyeckue nosica BoIABISTHIPUYNHBIZ0HATBHOCTH
3emnny, « Tynapay, «Taiiray, B Ouocdepe
«CMelIaHHbIIIIeCY,
«IupoxonucTBeHHbIAIECH, «CTEbY,
«CaBannay «IIycTbIHSY,
«Tponmueckuiiecy.
Oo6opynoBanue: repbapun pacTeHUN
Pa3HBIXOMOMOB;KOJUICKITUMKUBOTHBIX
HrorouacoBnoreme 6
11 | Tema«Uesi0BeKHOKpYKAOIIASICPEAA»
11.1 | Bo3neiicTBue 2 DKOJOTUYECKUE KPUZUCHI U UX PackpbIBaThCOIEp)KAHUETEPMUHOB
yesioBekaHabnochepy npuurHbl. BoznelicTeueuenoBexa U TIOHATHI: aTMocdepa,
Habuochepy.3arpsA3HEHUEBO3AYIITHOW | BEMIECTBA-3arPSI3HUTEIH,
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cpeasl. OxpaHa Bo3ayxa. 3arpsa3HEHUE
BOJHOM cpeabl. OXpaHa BOJHBIX
pecypcoB.Pazpymiennenoussl. Oxpana
MIOYBEHHBIX pecypcoB. 3meHenune
KJIUMara.

JdeMoHcTpauuu

Tabnuubiucxembl: «3arps3HeHUE
aTMocdeps», «3arps3HeHUe
ruapocheps»,«3arps3HEHUCTIOYBBD»,
«ITapHuUKOBBIIPPEKT

MapHUKOBBIN 2PPEKT, «030HOBAS
TIBIPaY, «KKUCIOTHBIC TOXKIANY,
ruapocdepa,dBTPOPUKAIUIBOIOEMOB,
M0YBa, YPO3Hs TIOYB, TICCTHIIH/IBI,
IKOJIOTHUECKUN KPU3HC.
AHanM3upoBaTh aHTPOTIOTCHHBIE
(dbaxTopbl BO3aeCTBUS Ha Ouochepy
(poJibUEIIOBEKABIPUPOIE )HAPAZHBIX
dTamax pa3BUTH YETOBEYECKOTO

oO1recTBa.
XapakTepu3oBaTh IJI00aTIbHBIC

HKOJIOTMYECKUE TIPOOIIEMBI;
OCHOBHBIEMCTOUHUKUATMOC(PEPHBIX
3arpsA3HEHUN; YKOJIOTUYECKUE
po0JIeMbl, CBSI3aHHBIC
CYBEIMYEHUEMTPAHCIIOPTA

B KPYIIHBIX TOPOJIaX; ABTPOPUKALINIO
BOJOEMOB; IMOCTIEACTBHS 3arpsI3HEHUS
BOJI XUMUYECKIUMU BEILIECTBAMHU;
BO3/IEICTBHEYEIOBEKAHANIOYBEHHBII
ITOKPOB.

AprymMEHTHpPOBATH 3HAYCHHE
AKOJIOTMYECKUX 3HAHUH B PEIICHUU
BOIIPOCAOTIOAAEPKAHUNYCTOMYMBOCTH
ounochepsl
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11.2

AHTpPOINOreHHOE
BO3JICHICTBHE
HApPACTUTEIbHBINN
JKUBOTHBIN MUD.
OxpaHanpupoabl

AHTPOIIOT€HHOEBO3ICHCTBHE

HA PACTUTEIbHBIN U )KUBOTHBIN MUP.
OxpaHapaCTUTEILHOTOMKMBOTHOTO
Mupa. OCHOBHBIE TPUHIUIIBI OXPAHbI
npupoasl. Kpacueie kauru. Oco6o
OXpaHsSIEMBICITPUPOTHBIETEPPUTOPUH
(OOIIT). boraanueckue caapl U
300JI0TUYECKHUE TTapKH.
JdemoHcTpauuu

Tabnunbucxembl: «Oco0o

OXPaHACMBICTIPUPOIHBICTCPPUTOPUI).

Oo6opynoBanme: potorpapuu
OXPaHSAEMBIXPACTEHUH U )KMBOTHBIX
KpacnoiikanruP®,KpacHolkHUTH
peruona

PackpbIBaTbcOAEpKaHUETEPMUHOBU
MOHATHI: COKpalIEHUE
O6ropazHoo0Opasusi, OXpaHa MPUPO/IbI,
0c000 OXpaHseMble TPUPOTHBIC
tepputopur(OOIIT),00Tanmaeckuii
call, 300JIOTUYECKHI TapK.
XapakTepu30BaThIIAHETAPHYIOPOIb
pacTeHU! U )KUBOTHBIX.

[IpuBOANTH PUMEPHI NIPSMOTO U
KOCBEHHOTI'OBO3/ICHCTBUAYEIIOBEKA
HA PACTUTEIBbHBIA U )KUBOTHBIN

MHUD.

XapakTepu30BaTbIIPUHLUIIBI
«BceMHUpHONUCTpaTErMHUOXPaHbI
PUPOIBDY.
[lepeuncnaTbocOOCHHOCTUPA3TUYHBIX
OOIIT.

[IpuBoauts npumepsr OOIIT,
PacoJIOKEHHBIXBCBOEHMECTHOCTH.
Jloka3bIBaThHANPUMEPAXOMACHOCTh
COKpalIeHHsI OMOJIOTUYECKOTO
pazHooOpasust 3eMiu.

[IpuBOAUTH MPUMEPHI PEIKUX U
MaJIOYMCIEHHBIXBHIOBPACTEHUIN
Y)KMBOTHBIX CBOE€M MECTHOCTH,
3aHeCEHHBIX B KpacHble KHUTH
pernonoBuKpacuyrokauryP®
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11.3

PanmonansHoe
IIPUPOIOIIOIB30BAHNE
U yCTOMYUBOE
pa3BUTHE

OCHOBHBIE TIPUHITUIIBI YCTOHIHBOTO
Pa3BUTHS YEIIOBEUYCCTBA U TIPUPO/IBL.
PanmonansHOSTIPUPOI0TIONIE30BaHIE
U COXpaHCHUE OMOJIOTHYECKOTO
pa3HooOpasus 3eMiu.

OO0mme 3aKOHOMEPHOCTH
r100aTBHBIX YKOJOTHIECKUX
Kpu3ucoB. OcoOEHHOCTH
COBPEMEHHOTOKPU3HCANETO
BEPOSTHBIC ITOCIICCTBHSI.
Pa3BuTHEMETOJOBMOHUTOPHHTA
Pa3BUTHAONACHBIXTEXHOTCHHBIX
IIPOIIECCOB.
Cucmemnvieucciedosanuanepexooda K
pecypcocbepezaroweli u
KOHKYPEHMOCNOCOOHOLL dHepeemuKe.
buonoeuuecxoe pasnoobpaszue u
ouopecypcol. Hayuonanvnole
uHgopmayuorHvle cucmemsl,
obecneuusaowue 00CmMyn

K UHopmayuu no cocmosHuio
OMOENbHBIX U008 U IKOCUCTIEM.
OcHo8bIdKOpeaduIUMayuuUdKoCucmem
u cnocob6o6 60pvLovI
CcOUONOBPENCOCHUSAMUL.
Pexoncmpyrkyuamopckuxunazemuuix
9KOCUCTNEM.

PackpriBaTbCconepKaHUETEPMUHOBHU
IOHATHN: PALIMOHAIIBHOE
IIPUPOOIOIL30BAHNE, YCTOUYNUBOE
pa3BUTHE, IPUPOHBIE PECYPCHI,
DKOJIOTUYECKUN CIEI.
XapakTepu30BaTbOCHOBHBICITPUHLIATIIBI
YCTOMYUBOI'O Pa3BUTHUS YEJIOBEUYECTBA U
IIPUPOLBI.

OnuceiBaTh HEUCYEPIIAEMBIE U
ycuepraeMble IPUPOIHbIE PECYPCHI,
MTOAYEPKUBAST OTHOCUTEIIBHOCTh
HEHUCUYEPIIaeMOCTH IPUPOIHBIX
pPECYpPCOB;XapaKTEPU30BaATHIIPOLIECCHI
VX BOBHUKHOBEHUS U YCIOBUS CPELBI,
NPUBOJAIINE K UX (POPMUPOBAHUIO.
PackpbIBaThpo0OI€MBIPALIMOHATIEHOTO
IIPUPOIOIIOIb30BAHUSNHAXOAUTHITY TH
UX PEIICHUS
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JeMoHcTpanun
TabauusicxeMmbl: «Moienun
YIIPABIISIEMOTO MUPA»

HTorouacoBnoreme 6
PesepBHOEBpEeMS 8
OBHIEEKOJIMYECTBO 102
YACOBIIOITPOT'PAMME
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